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A LOS ASISTENTES A LOS CURSOS DEL CENTRO DE EDUCACION 
CONTINUA 

Las autoridades de la Facultad de Ingeniería, por conducto del Jefe del 
Centro de Educaci6n Continua, otorgan una constancia de asistencia a -
quienes cumplan con los requisitos establecidos para cada curso. Las 
personas que deseén que aparezca su título profesional precediendo a -
su nombre en la constancia, deber~n entregar copia del mismo o de su -
cédula a más tardar el SEGUNDO DIA de clases, en las oficinas del Centro 

1 

con la sefiorita encarga4a de inscripc~ones. 

El control de asistencia se llevará a cabo .a trav~s de la persona enca_E. 1 
gada ~e entregar las notas del curso. Las inasistencias serán computa- · 
das por las autoridades del Ceritro, con el fin de entregarle constancia 
solamente a los alumnos que tengan un mínimo del 80% de asistencia. 

Se recomienda a los asistentes participar activamente con sus ideas y 
experiencias, pues los cursos que· ofr.ece el Centro están planeados para 

:que los .profesores expongan una tesis, péro·sobre todo, para que coordi 
nen las opiniones de todos los inteiesados constituyendo verdaderos se= 
minariós. 

Es muy importante que todos los as~stentes llenen y .entregen su hoja -
de inscripci6n al inicio· del cutso. Las personas comisionadas por al­

. guna insti tuci6n deberán pasar a inscribirse: en las oficinas del Centro 
en la misma forma que los demás asistentes, entregando el oficio respec 
tivo. 

Con objeto de mejorar los servicios que el Centro de· Educaci.6n Continua 
ofrece, al final del curso se hará una evaluaci6n a tráves de un cues-­
tionario diseñado para emitir juicios an6nimos.por parte de los asisten 
tes. 
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DI VI SI úN DI:: ES TUL.il OS SUPERIORES 
CENTRO DE ED:..:CACION CO/'\ITI NUA 

DIRECTORIO GENERAL 

REGISTRO -DE AS ISTEN'rES Y PROFESORES. 
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SISTEMAS MARITIMOS Y PORTUARIOS 

Tema 
¡: 
·1 

11 

Mi1rzo 12 rl ,, 

1 

17 a 21 h ·Panorama Marítim9 Nacional Ing. Roberto Busl:amrtnlc 1\huma 
¡, 
1 rr 13 1' ,¡ 

11 

" 
!l 

14 liy 
15 i! 

1 

J7 a 21 h 

17 a 21 h 

. ~· .. Transporte Marítimo . 

. Evaluaci~n de Proyectos Marítimos 

Lic. Enrique R':)cby Zára.tc 

lng. Daniel Ocan1po Si¿n¡e:1za 

. !i 

" 16 ¡: 

1 

r: 

17 a 21 h ·Las Instalaciones y la Operación Portuaria Ing. Julio Pindter Vega 

" . 19 .,¡ 
--- 17 a 21 h Empresas de Maniobras en los Puertos Jng. Eririquc Cárdenas Trigos 
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201' 
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rr '1 211, 
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221¡ 
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17 a 21 h 

17 a 19. h 

· 19 a 21 h 

17 a 21 h 

17 a 19 h 

19 a 21 h 

Administración Y- Operación Portuaria 

It1stalaciones· Turísticas · 

'. 
. Instalaciones Pesqueras 

Insto.lacion2s Petroleras 

Puertos Industriales 

ln:.1ustria Naval 

Ing. Jaime Jara millo .Vázquez 

Ing. Roberto I3usUJ.J'nar.Lc !\.hum 

In~. Guillcrrr,o .I!.Jnero Ivíorok ¡ · 
¡. 

Ing. :Mario Ro::lrf~uez ele ln (;_¡] : · 

Ing. Juan Vajcra Ada.m 

lng. I-Iumtci.-to ivl:irLíncz Nájtr~: : - ' 
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D[RECTORIO DE PROFESORES DBL CURSO SISTEMAS MARITlMOS Y 
'PO,RTUARIOS MARZO, 1979 

l. ING. ROB.t;RTO BUSTAMANTB AHUMADA 
Presidente 

,. Consejo Técnico Consultivo de Obras Marftimas 
Secretarra de Comunicaciones y Transportes 
Insurgentes Sur 465-3° 
México 7, D . F ~ 
Tel. 564.52.25 

2. ING. ENRIQUB CARDBNAS TRIGOS 
Director General de Servicios Portuarios 
Plaza de la República No. 210-3° 
Vera cruz, Ver. o 

Tel. 91293-29222 

"' 

3. ING. LUIS HERREJON DE LA TORRE 
'Administrador dé Pr.oyectos y Obras 'Portúarias. 
Gerencia de Proyectos yConstrucción 
PE ME X 
Marina Nal. 329 Edif. 1810-10° 
México 17, D.F. 
Tel.- 531.63.63 · 

4. ING. JAIME JARA MILLO VAZQUEZ 
D ireccJón General de Op.3ración Portuaria 

Eugenia No. 197-3° 
México 12, D.F. 
Tel. 590. 43. 47 

S. ING. HUMBERTO MARTINEZ NAJ.bRA 
Director General de Reparaciones y 
Construcciones Navales 
Secretarfa de Marina 
P. de la Reforma 133-8° 
Col. San Rafael 
México4, D.F. 
T'e l. .591. 06. 07 
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ING. DANIEL OCAMPO SIGUENZA 
Secretario 
Consejo Técnico Consultivo 
D:Xección General de Obras Marítimas 
S. C. T. 
Insurgentes Sur 465-3° 
México ll, D.F. 
Tel. 564.52.25 

ING. JULIO PINDTER V~GA 
Jefe del Departamento Técnico 
Dirección General de Operación Portuaria 
S. C. T 
Eugenia No. 197-3° 
México 12, D.F. 
Tel. 590.43.74 o 

LIC. ENRIQU.b RECHY ZARAT.b.: 
Comisión Nacional Coordinadora de Puertos 
S. C. T. 
Cuernavaca No. S 
Col. Consesa 
MéxiCo, D.-F. 
Tel. 553.87.11 

ING. MARIO RODRI.GUEZ D.t: LA GALA .VELAZQUEZ 
Coordinador D 
Especia~idad Técnica 
Superintendente General Dragado y Obras Portuarias 
Petróle so Mexicanos 
Marina Nadonal 329 -2°EdUicLo B - 1 
:tyléxicol7, D.F. 
Te l. Sjl. 62. SO 

ING. GUILLERMO ROMKRO MORALES 
Subdirector de Estudios y Proyectos 
Di!:ccc.i.ón General de Infniestructura 
Departamento· de Pesca 
Aivaro Obregón No. 269-8° 
Col. Roma 
México 7, D.F. 
Tel. Sll. 7 2. 86 
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ING. JUAN VALERA ADAM 
CONSULTORIA EXTERNA DE MEXICO 
AV. DE LAS FUENTES NO. 41 
MEXICO 10, D.F. 
TEL. 294. 07.00 
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CENTRO DE EDUCACION·CONTINUA 

División de Estudios Superiores 
Facultad de Ingeniería 

U. N. A.M. 

SISTEMAS MARITIMOSY PORTUARIOS 

( Curso del 12 al 23 de 11arzo de 1979 ) 

INTRODUCCION 

En el mes de Febrero del año de 1972, se impartió por prime-

ra vez el curso denominado DISEÑO Y CONSTRUCCION DE OBRAS MARI-

TIMAS; posteriormente del año de 1974 a 1978, se han ofrecido anualmen-

te cursos similares con el título PROYECTO Y CONSTRUCCION DE OBRAS 

MARITIMAS Y PORTUARIAS. 

Debido a la gran demanda y al éxito obtenido en dichos cursos, 
. . . 

. así como.a los comentarios tanto de alumnos como de profesores en el seg 

tido de que, era conveniente ampliar el tiempo de exposición de los dife--

rentes temas,. para poder comprenderlos y discutirlos en forma más .razo-

nable, se decidió que, en este año de 1979 se·impartieran cuatro cursos -. . 

en relación con la Ingeniería Marítima y Portuaria, con otra inovación a di-
. . 

cional, consistente en otorgarles créditos académicos a los participantes -

que obtengan una evaluación.sátisfactoria en el examen que deben sustentar 
. i . 

para ello, o bien, en forma opcional, .llevar el curso como oyentes única--

mente.' 

---_-_...,____ --.- - -"""- _,. __ -';o-~ -= - ~ 

Los cuatro cursos menc;io.nados son los siguie)1tes: . .. .. •. ,. ~ 

' . 



"-~·( 
- 2 -

I ) SISTEMAS MARITIMOS Y PORTUARIOS, que es el primero de la se"' 

rie, se inicia el 1'2 de marzo y se termina el día 23 del mismo mes, 

con el cual se persigue proporcionar al participante los elementos -

básicos para la planeación de las obras marítimas y portuarias, de~ 

cribiendo su justificación, administración y operación. Este curso 

s-e ha diseñado para proyectistas,. supervisores y todas aquellas per-

sanas que ·de alguna manera, participan en la realización de obras -

marítimas y portuarias. El examen para poder acreditar, en forma 

opcional, este curso, se llevará a cabo durante la semana que se ini-

cia el día 30 de marzo próximo. 

II ) ESTUDIOS MARITIMOS Y'PORTUARIOS, del 4 al 15 de junio;· pues- •. 

to que, todo proyecto de Ingeniería requiere de estudios previos que, 

serán más extensos mientras mayor número de disciplinas interven-

gan, este curso mostrará la importancia de contar con bases de este 
\ 

tipo. 

III ) PROYECTOS MARITIMOS Y PORTUARIOS, del 13 al 24 de agosto. -

Tomando como base los dos aspectos anteriores, es posible el pro--

. yecto de una obra marítima portuaria, por lo que, en este curso se 

proporcionan los elementos básicos para ello. 

IV ) CONSTROCCION MARITIMA Y PORTUARIA, del 8 all9 de octubre. 

Como etapa lógica siguiente a un proyecto,· se tiene la construcción, .1. 
presentándose en este curso los procedimientos dy construcción más 

comunes'que existen en la Especialidad de las Obras Marítimas. 
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Los aspirantes a obtener créditos académicos en estos cursos, 

deberán presentar el examen o evaluación correspondiente a cada uno de -

ellos, que será llevado a cabo una semana después de terminado el curso. 

En esta forma, dependiendo de los resultados obtenidos, seré! 

posible en un futuro próximo lograr la constitución de una Especialización 

: ::enJngeniería Marítima y Portuaria, para lo cual se tomarán eh cuenta los 

·.créditos obtenidos en esta serie de cursos que ahora se presentan, compl~ 

men~ados con varios más que a su tiempo serán programados. 

Se espera seguir contando con el exito acostumbrado en todos 

,. ::nuestros propósitos. 

L. Herrejón 
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EVALUACI0!'-1 DE LA ENSE~ANZA 
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' ·--·---, :-·¡----,.--···· 

CURSO: SISTBMAS MARITIMOS Y PORTUARIOS . 
. i 

pBcrJAS: Del 12 al 23 DE MARZO Dn 1979 
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t 1é-·le pareció el ambiente del Centro de Educación Continua? 

~1 u y n g r a da b 1 e· L] Desagradable ~] 

Medio de comunicación por el que se enteró del curso: 

Periódi~o 
Lxcélsior . 01. 

Cartel 
mensual D 

Periódico 
Novedades o 
Radio 
Universidad D 

Folleto del 
Curso D 
Comunicación O 
carta,teléfo 
no, verbal ,et~c. 

3. ~edio de transporte utilizado para venir al Palacio de Minerfa: 

• ·~. . . 

. . ,: ·~ 
'•'. 

4· 

Automóvi 1 O 
particular 

Otro medio 0 

¿Qué cambios haria usted en el programa para tratar de perfecci~ 
nar el curso? 

·------·.,.-·--·· 

s. ¿Recomenclaria el curso a otras personas? ' 
.... -¡ Si .. _ _, No¡-¡ 

¡···-~ 

6~ ¿Qtlci curso le gustaria que ofreciera el Centro de Educación Conti 
nua? ' ---- ·--·-

··---------------------------
,.., ' , _ __,_,._,_ __ . ______________________ ·---------------·-----~-· 

·lQqf servicios desearia que tuviese el CEt para los aiistentcs a 
,·_.c¡.,t r·sos 1 · 

. '. -------------------··-------------------··· 
. _,...;...""-:-----·~---~-----------,-------

..... ~--__:., ______________________ _ 
·9tras sugestiones~ 

---------
- ~_... .. ~----·-··----------.,.----- ----------------------
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SISTEMAS MARITIMOS Y PORTUARIOS 

EVALUACION DE PROYECTOS MARITIMOS TEMARIO A 

DESARROLLAR 

ING. DANIEL OCAMPO S. 

MARZO.l979. 

Polacle de Mtnerfa CgiJe de Taeuba 5, · prlmer piso. 
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EVALUACION DE PROYECTOS MARITIMOS 

(Temario a Desarrollo) 

PLANES.ll PROYECTOS Y PRIORIDADES (Ref. l.- pág. 13-25) 

l. Introducción. Punto de partida. Directrices. Planeación General 

y parcial. 

2. Importancia de la disponibilidad de proyectos. 

3. Planes a largo plazo. Presupuestos. Prioridades 

LAS DECISIONES SOBRE INVERSIONES. (Ref. 2-pág. 11-30) 

-El contexto del Desarrollo . 

. -Objetivos del Desarrollo. Papel del Transporte. 

':"Plan Integral 

-Planificación de las Iri. ver's iones en Transportes 

PLANIFICACION DEL SECTOR TRANSPORTE (Ref. 2. -pág 121-144) 

-:-Factores comunes en la planificación Sectorial. Política de be-

neficios y precios. Efectos Externos sobre el desarrollo. Los 

planes sectoriales y bienestar 

. , 
-Rasgos distintivos de la: planificación del transporte. Caracter 

Global de las inversiones en transportes. P roblé mas de tiempo y 

espacio. Problemas de,.distribución. 

-PROBLEMAS Específicos. de la planificación. Costos y especifi-

• cae iones. Mantenimiento. Construcción nueva. Administración . 
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EVALUACION ECONO~ICA DEL SECTOR TRANSPORTE (Ref. 2-pág 219=246) 

-Pasos preliminares_ 

.. Problemas de la evaluación de proyectos . 

.. Medición de los costos económicos. Precios de sombra y otros 

ajustes . 

... Medición de los· beneficios económicos. Gastos operativos. Tráfico" , 

Disminución de accidentes. Ahorro de tiempo. Estímulo al Desarro""' 

llo Económico • 

... Comparación de Costos y Beneficios. 

LA A DMINISTRACION DEL DESA~ROLLO PORTUARIO(Ref. 3~pág. 5"'22) 

""Plan NaCional de Puertos. Desarrollo Portuario. Planeamient.o de 

largo plazo. La secuencia de las inversiones. Mantenimtento de la 

capacidad o.perativa. Planeamiento de plazo medio. El análisis 

necesario. Servicios. Desarrollo de la organizaci.ón portuaria,. 

Control de proyectos. Las propuestas para inversiones. El pr9_ 

cedimi.ento de implementación de los proyecto_s portuarios, ('on"" 

cursos y contratación,_ supervisión. 

PRINCIPJOS DEL PLANEAMIENTO, (Ref. 3=pág. 23,35) 

~Objetivos o Plan de Inversiones .. PriJ1cipios para. el J.)_rotyectci fl J_j~~ 

capacidad de atraque. Costos, Ocupación del frente de atraque, 

Relación entre los tiempos de espera y de servicio, Flanea.m:i.ento 

. . ' l . . .J l ' f" Pl - ' . en rel<1c1on con a.s va:nacwnes ue t.ra lCOo _ ane;;u_nlento en rei.aM 

ción con cambios inesperados, E"! óptimo económico de las i.nver"' 

s iones, Tráfico programado., Variaciones estacionales. Especia 
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ltzación. Flexibilidad y cambio tecnológico. Principios de la 

evaluación de inversiones. Evaluación financiera. Evaluación 

económica. Costos. Beneficios. Descuentos. Resumen sobre 

los métodos de evaluación. Decisiones sobre in versiones. Pro 

yectos conjuntos. Incertidumbre 

PREVISION DEL TRAFICO (Ref .3-pág. 36 -46) 

-Principios. Descripción de~ ár;nbgo. ~stadísticas. La incerti­

dumbre. El procedimiento de· predicción del tráfico. Tráfico 

ro-on- roll off. El mercado. Tasa·de crecimiento. Eventos. 

La política del puerto. Tendencias. Estacionalidad. Carga gene-
. . . . · .. ' . ' . 

ral y el producto nacionál. Tráfic-o en containers. ·Heuterlaud Tr~ 

fico o.riginado por agencias gubernamentales. ·Tráfico de transbo~ 

do. Cambios tecnológicos. Arribas al puerto y tamaño de embar-

ques. Tamaño de las embarcaciones. 

' 
PREVISION DE LA PRODUCTIVIDAD (Ref. 3 -pág. 47-51) 

-Errores en la estimación de la productividad. Productividad efec 
. .· 

ti va. Eslabonamiento de operaciones. Condiciones locales. Incr~ 

mento de la productividad. Productividad a largo plazo. Incre m en 
" ·h. . -

to de la productividad con los embarqu~s mayores. Efectos que 

reducen la productividad. Metas de producti vldad . 

PLAN MAESTRO Y ZONIFICACION (Ref. 3 -pág. 52-66) 



4. 

Configuración del puerto" Puerto industrial. Rellenos. Uso de 

la tierra, Principios generales. Ingresos provenientes de ex.,. 

pansiones del puerto. 

=ALGUNOS ASPECTOS DE INGENIERIA ¡. 
1 

~TRANSPORTE INTERIOR 

1 

j 

> 
1 

1 

1 

) 

(R f '' P ' 6 7 ,_, HH 1 . e ~u .. agt> .· 

=Evaluación Económica. Evaluación Financiera · 

=Costos económicos 

= Benefi.cios económicos. 

"'Comparación de costos y beneficios . 

.. Qtros aspectos. 

-Discusión de ejemplos y casos. 

o 

• 



Ref. 1 

Ref. 2 

Ref. 3 

e· 
Ref. 4 
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EVALUACION DE PROYECTOS M.ARITIMOS 

Referencias 
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NOTE 

United Nations documents are designated by symbols cómposed of capital 
letters combined with figures. Mcntion of such a symbol indicéltcs a rcference 
to a Unitecl 1'\ations document. 

Thc dcsignations cmployed and the prescntation or. the material in this 
publication do not imply the cxpression of any opinion wha'tsoever on thc part 
of the United Nations Secretaria! concerning the legal status of any country 

/ or tcrritory or of its authorities, or concerning the delimitation of its frontiers. 
Rcferences to do1!3rs (S) are to United States dollars. 

TD/!3/C.4/175 

UNITED NA TIONS PUBLICA TI ON 

Sales No. E. 71.1/.D.8 

!'rice: S U.S. 12.00 

(or equivalen! in other currencies) 
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INTRODUCTION 

(i) For many years the UNCT AD secretariat, 
through its Ports Section, has macle consisten! efforts 
to hciD developing countries in their task of extend­
ing arÍd moc!ernizing thcir seaports, which. f?rm a 
vit:.!l link in the chain of transport. The trammg of 
competent pcrsonnel, for both port ma0agement and 
port planning, has been one of the matn goals. Port 
training courscs, fellowships and a ~umber of tech­
nical publications have been w1dely used by 
UNCTAD for this purpose. 

(ii} It became apparent during. the course of this 
work that there was a real need for a reference book 
in which the basic principies of moclern port planning 
were summarized in an easily unclerstood form. The 
present handbook is intendecl to mcet this need. 

and productivity, and for studying various problems 
that have a direct impact on the dcvelopment of 
ports. 

(viii) The handbook suggests that the preparation 
of <t port clevelopment programme should follow a 
detinite sequence of steps, which are outlined, so as 
to ensure that (he work of pi:Jnners is more system­
atic and efficient and. that nothing of importance is 
forgotten. Hówever, since it is impossible to deal ade­
quately in one volurne with the myriad ¡::troblems that 
afTect the planning of a niajor port, it was fclt ne~es­
sary to concentrate, in the handbook, on tho~c pomts 
that appear to be least familiar to pbn~ers m devel­
oping countries, and to rcfcr only bnefly to other 
subjects. It is recomn:cnded that porl . planners 
should endeavour to bu!ld up a refcrence l!brary on 

(iii) Tlle pararnount impurtance of a far-sighted the subject of port development, and t~ tliis e~1d a 
por! devdoprnent policy do(.•s nut appear to havc bccn list of publications by prívate specialists, mternal!ona! 
fully appreci;lted in thc past by many goYernmenfs. organizations and the secretaria! of UNCTAD i< 
As a result, ·purts ha\C uftcn bt:cn unable to keep up · appendcd to the handbook, in annex Ir!. 
\\ilh the rafe of expansion of a cuun!ry's oYerseas and 

(ix) In the second part of the handbook, metho?s coas!al trade. f r ·1· · d 
of planning various kinds o port 1ac1 1t1es are _IS­

A (iv) The consequences of a failure to provide cussed. Procedures are described for the preparat10n 
W · proper port cLJpacity hefor:e the increased traffic _ar- of plans for general cargo berths and for specialized 

rives are clearly illustratcd by the recent congcst1on terminals where containers or bulk cargoes are to be 
in man)' ports of the worlcl, in panicular in develop- handfed. Sound and realistic decisions on port invest-
ing countries. The enormous sums of money !ost ments must be based on accurate numerical analyses 
through congestion would often have been suftic1ent of severa! alternatives and on correct procedures for 
to build a lavish system of rnodern ports. selecting the most advantageous plans. 

(v) Seaports can, moreover, play a major role in (x) The use of sophisticared methods h~s not been 
promoting international trade by generating co~1mer- recommended. Instead, a set of strarghtforwa:d 
cial and industrial activities which directly ass1st the methods has been developed by UNCTAD, mainly 1n 
economic progress of the country. The history of the form of curves and diagrams based both on em­
many European ports-for exarnple, Hambur~, Ant- pirical data and on rnathematic'al calculations. They 
werp, Marseilles, the ports of Poland and, m par- offer a degree of numerical e~actitude comparable to 
ticular Rotterdam-shows how a bold policy of ex- that of many of the advanced computer-based ap­
tending and moclernizing ports can revitalize the proaches and. are more satisfactory for general use. 
economy of a region. 

(xi) The decision to recornmencl simple manual 
(vi). The immecliate aim of the handbook is to offer rnethods was taken after severa! years of testing the 

daily guidance to port planners in their difticult t~sk computer-based approath of the UNCTAD secretar-
of formulating a national port dcvelopment pol_1cy iat's early . work in the simulation of seaports. Al-
and prcp:ning realistic programmcs for the extens1on though that early work made possible the deyelop-
and improvcment of individual ports. The long-range ment of the simplified methods recommended m the 
purpose is to contribute to the training in developing handbook and servecl as a basis for the UNCTAD 
countrics of competen! port planners, able to co-oper- research programme on port dev,elopment, it l:>ecame 
ate on cqu~tl rerms with international experts and for- clear to those engaged in the work that the use of 
eign advisers. cornputer-based methods by port planner_s i~ dcvel-

(vii) The tirst part of the. hanclbook deals with ?Ping countri_es would be_ to~ costly, both tn, t.1m_e and 
A general principies of port planning and with proce- . m scarce . sk!lls, to. be JUStlfied m ~he maJOflty of 
~dures to be applicd for est::Jblishing a pMctical and cas~s. !his conclus1?n has been remfo!ced by tt~e 

-~~~~pnsistent P._rogramme of work, for forecasti.Q_L!_!:<!_ffiC~_!~aJ:~~~O~fl_~_!l:~t~~~r~~n~ _ _!.~r:__ ~~o~e~_t_ ~~1od 9C ~-_!:lid_~--~~-~-
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technologic:JI change, the input information in those 
cnuntrics will continue for many more ycars to be 
unc.::n.Jin <Jnd incxacl. 

txiil Pon pbnncrs ought, rather, to bear in mind 
thJt thcrc is no suhstitute for cxperience and sot.ind 
jud.:~mcnt. Di:~erams and formulae are merely an 
:iux-i!iJI). too! for their work, a means of rclieving 
1:1..:m of time-:.~b-sorbing calculations and of frceing 
thcir minds for cn::ative work. Pon planning is a chal­
lcnging :tnd (omp!cx task but not an exceptionally 
dimcult one. Jt rcquires a fui! understanding of the 
way in which an efficicnt port works, a sound 
kr:owkdge of the general cconomic conditions of the 

country, a good deal of common scnse and a certain 
talen! for visualizing thc future. 

(xiii) Jt is hoped that this handbook will prove' to 
be a uscful contribution to thc common international 
goal of cstablishing a world-wide systcm of emcient 
ports. It is unlikely that many of the clecisions that 
may be taken with the aid of the hanclbook can be 
implemented before the early !980s, by which time 
many technological changcs may have occurred. lt is 
of the utmost importance, therefore, that all port 
clevelopment plans should be as nexible as possibie 
in arder to ensure a prornpt response to changing 
dcmand. 

Part One 
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THE i\L\~:\GE\IE:-..IT OF !'ORf DEVELOP:\IENT 

A. i'lle neetl for a na!ional por!s plan times greJter than the demand, is one that develop­
ing countries can ill afford to follow. 

1. Techno!ogictl improvements in recent years 4. Reccnt technological changes in transportation have made it csscntial to plan the transportation sys-
tem of a developing country as a whole, in arder 10 methods require such specialized cargo-hJndling fa­

cilities that thcrc is a 'strong case fqr the regional co­achieve a balance bctween the 'capacities óf the var-
ious p:1rts. In maritime transpórt it is somctimes pos- orclination of investmcnts in spccialized terminals. 

The joint planning- of port investment by countries 
~~~l~~~~~~iciu~~r~~~~:o~hbeul~h~~~inug~it~~~ c:~~o ~favned sharing the same hinterland can clearly be economi­
transport facilities in one co-ordinated plan. In other cally advantageous, but in any case it is now virtually 
cases the ship trame is not uncler the control of the obligatory for each country to develo'p its own 
planner and it is only possible to co-ordinate the port · national ports plan. 
facilities with those of inland transport and distribu- 5. 'rhe factors which should be taken into consid­
tion_ Planning a sea-port without considering the eration in the preparation of a national ports plan are 
connecting road, rail and barge facilities may iead to illustrated in figure l. It would be advisable to use 
serious faulls in national communications. This is · · that figure as a check-list to determine which aspccts 
panicularly ~rue in the case of devcloping countries, require further study before any nújor port invest-
in many of which the freight traffic is rapidly grow- mcnt clecision is taken. The amount of work in-
ing and changing. Co-ordinatecl planning is discussed volved would probably justify the maintenance of. a 
further in pan one, chapter V, on master planning small perrnanent nucleus of professional planners, to 
and port wning. be augmented by an aclclitional profcssional team 

A. 2. Within the ports sector, a balancee! plan is when a fui! revision of the national plan is needed. 
W' needed for each class of maritime trame. The num- 6. The main activities indicated in figure 1 are the 

bcr of ports; their specialization and their location forccasting of thc national dernand for maritime traf-
have to be considcred. Although some countries still fic transport, the surveying of existing ports and the 
perrnit free competition between their ports, this is national surveying of the means of transport avail-
no longer secn as acceptable where national resources able for maritirne traflic. In addition, where major 
are limited. For examplc, the trcnd towards handling new terminals are under consideration, it would be 
bulk commoclitics at specialized, high-thrOughput aclvisable to make 'preliminary surveys of coastal 
terminals (the annual throughputs of which are mea- geology and hydrography. 
sured in millions of tons) mcans that the whole na­
tional traffic now of a particular procluct may be 
handled at one terminal irrespective of apparent 
geographical requirements. To allow this trame to 
spread over a number of ports, as may happen with­
out national planning, will mean either that each cari 
only afford to install low-volume equipment, which 
will not allow the Country to take advantage of the 
economies of scale obtainable throught the use of 

· 7. A number of relatecl plans will result from this 
examination: a maritime traffic assignment plan; a 
national port investment plan; an inland routing plan 
ancl a coastal shipping plan. Al! of these will be con­
ceived at a broad strategic leve! only, the planning of 
detailed facilities being left until each specific port 
development project is prepared. 

·n. The national ports aullwdly large bulk carriers, or that each port has to invest 
large sums in uncler-utilized terminals. Either alter­
na! i ve w i ll le;lcl to stecp i ncreascs in un it costs w h ich 
may often far outwcigh the increased land transpor- 8. A further requirement at this point will be a de-
tation costs resulting frorn the dCvelopment of a cision _on the policy as to which parts of the port in- _ 

- frastructure will be paid for by the central govern-single, specialized, high-throughput terminál.' 
ment and. whi,ch by the individual port authority 

3. With regare! to all classes of freight, there is a from its own revenue. There may be certain large 
growing necd to avoid the ovcr-investment which can capital expenditure items that would place too heavy 
result from competition in a context of increasingly a strain on port finances if they were to be supported 

A... expensivc cargo,handling technology. The example of from incomc while charges werc maintained at a rea­
_... .. ~uropean container berth investment during the sonable leve!. Some would argue that only the con-

. ~_}CL%0s, when the wtal capacity !nstalled w:~s~~c~,e~~~~-nec~_n_~-~~:~~-~n"~,,:a~l~ :ystems should be excludecl 
5 ~-~~~--~-~- ~---~----~- =--.-~ ----~ -~-~~~ 
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from financing by the port and others that majar 
long-term structures such as breakwaters and work 
such as approach channel dredging should also be 
partly or wholly charged to the central or regional 
government. It is for each government to decide 
this policy according to the financia! capacity of ex­
isting pons and the expected profitability of planncd 
new ports., 

•. 9. In cletiding io what extent the central govern­
ment should retain'the responsibility for setting port 
development priorities, it should be borne in mind 
that an individual port authority may be limited by 
its physical boundaries from finding what is econom­
ically the right lotation for a new terminal. In times 

·or change, a port allthority is likely to place emphasis 
on those altcrnatives which preserve or enlarge its 

·Jevel of activity. Moc!ern technological developments 
make such tendencies undesirabl.e from the point of 
view of the country as a whole, as !he location of ex­
isting port facilities may be inappropriate for the use 
of the new techn~logies. 

10. For such reasons there is a strong case for set­
ting up a speciálist government agency with t-he over­
all tesponsibility for co-ordinating port policies at a 
national leve!. To·build up and maintain the capabil­
ity needed, and to allow a free interchange oC ideas 
with the rné.lny interests involved, it may be more ap­
propri<~te for the agency to be separated from the cen­
tral government ministry concerned and to take the 
form of a national ports authoritY with definedstat­
utory powers, such as those' listed below. There is a 
clase parallel to the. move in a number of countries 
towards national airport authorities, national oil au-

. thoriiies and so on. A small permanent .secretariat 
would be appropriate. 

ment standards, a common wage structure and com­
mon qualificatíons for prornotion; power to approve 
commO'fl (eb··¡ur union procedures. · 

(e) Liccnsing: where appropriate, power to establish 
principles for 1l1e licensing of port employers, agents, 
ClC'. 

(f).lníormation and research: power to collect, col­
late. analyse anrl clisscminate statistical information 
on Pcll1 H~ive fnr general use, a·nd to sponsor re­
search into pu¡ l matters as required: 

(g) L er;¡fl ~o;,wf'r to act as legal adviser to port 
authotil: rs . 

12. It would be advisable for such an authority .to 
set up a mr.- 1l'>tJé of obtaining advice from persons 
with wide Px~e.t.\oY>ce in the mattcrs of harbours, 
shipping ane\ 'u;\¡md transport, in industrial, commer­
cial, financia! and economic matters, in applied 

· science ancl in the organization of labour. An appro­
priat.e metlw<l wovlc! be to co-opt such pC"rsons onto 
the Board of the. ~.uthority or onto its subsidiary com­
mittees. Liaison wnu!d 'also take place with nationa:J 
bodies representing shippers, shipowners, etc. 

. 13. The risk involved in giving such an authority 
powers over port investments and tariff policy is that 
additional delays may be introduced. Jt would be es­
sentía!, therefore, to institute in adclition an emer­
gency procedure to speed up or cven by-pass the nor­
mal decision process when, for example, there were 
suelden changes in traffic or rapid increases in con­
gestion .. 

c. r~rt devcloprnent 

14. Within the brosd national strategy, the devel­
opment of each individual port must be comprehen-

. I l. For emcient management of port activity, the sively planned. The development of a port consists of 
operational decisións should be taken locally; it a combination of mcóium dt>1 m and long-term plan­
would norrnally be wron[' to !Ji ve a national ports a u- ning of new facilities p I!JS In the case of an existing 
thority any operational responsibilities. lts .main func- port-a programme of short-term action to improve 
tiün should be one of cocordination arid regulation the management, the prCSPnt f;lcilities and their use. 
the principal aini being to prevent the · unrlesitabl~ 15. For eách investn1en1 ¡hr:re must be, first, a 
duplication of investmerús . T\1 f!.. statVtory powe:rs planning phase, which ends in a recommendation on 
which it rnay. be appropriaLe LO gjve to a nationaJ \vhich course ofaction the por! shouJd foJiow, giving. 
ports authority are as follows: . . . only a broad treatment of eacl\ technical aspect; sec-

(a) Investment: power to approve proposals for port ondly, a decision phase, which can be substar1tial and 
investments in amounts above a 'certain figure·, .for includes the securing of funds; thirdly, a design 
ex¡¡ m pie, S5 million. The criterion for approval would phase, which turns the chosen plan into detailed 
be that the propasa! was broadly. in accordance with ~ngineering _cl~signs, and lastly. íhe co~struction or 
a national ports plan, which the authority< would 1mplementat!On. phase. Th is na r 1dbook ts concerned 
maintain. · · · mainly with the planning phase, and goes only into 

(b) Financia! policy: power to set corrimon financia!·,. sufficient technical detail to supply the information 
objectives for ports (for e'xample, .required· return on necessary to produce preliminary cost estima tes. 
investment defined ori a cqmmon basis), with.a com- Final cost estimatcs are predominan1ly dependen! on 
mon. policy on what infrastructur~ will be. funcled the engineering difficulty ami magnitude of the pro-
centrally and what locally; advising the government ject. Thes~ est~mates !nust be made, a~d the subse-
nn loan applications. . . . , q_uent engtncenng des1gn and construct1o_n w~rk ca~-

• 
'e) T; ·rr r . . . . ' . ned out, after the conduct of more der~tled mvestt-

¡ ,. \ an po ICY . .P?Wer ~~ . set a _common tanff gations by qualified civil and mechanic.:al engineers, 
\ .:.~tructure (local ~ondJtJons wl!: ,Jetermme t~ what ex-_ in consultation with the port authority. This hand-

=~~~tent=tbe_a uJh.orJty~s)loJtld-:-a1s~o_r~g!J1é!Je..:..tílU[Liey~el~)._ --"book~~rnákeLno~atte m pLto _prov id e~_a .Sl.!b.s ti ll1 te . f or 
(d) Labour policy: power to set comá10n retruit- the use of such professional staiT.---~--~----~-~---~~~~-~ 
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!6. The long-term plan--·-the master plan as it is 
often called-<:onsists of a view of the future situa­
\ion as it wiil be after a series of individual develop­
nh~nts have bcen carried out. However, it. does not 
try to say whether and ex<~ctly when each of them 
will occur. ~inte this v.·ill clepGnd on trame develop-­
ment The master plan will be set within the frame­
work of the national ports plan and in turn wiil pro­
vide a framework within which the rnedium-term 
pians for action can be drawn up and specific projecty, 
detlned. This principie of going from a bróad long­
term plan to a detaiied rnedium-term propasa! should 
be a standard procedure. 

Ji. The programme ofimn1ediate practica! improve­
ments for the use of existing facilities can, however, 
go ahead independcntly of the medium- and long­
term plans. There wi!l always be an urgent need for 
rnoderate l.echnical and operational irnprovements, 
sueh as the extcnsion of available slorage space, the 
introduction of additional cargo-handling equipment 
or the purchase of pilot boats or lighters. Improve­
ments of this kind are independent of future capital 
investments and should not be de!ayed until the 
main investment plan is finalized. 

UL For example, the identification and removal of 
'boHle-necks which impede the. productive Oow of 
gocds may be studied by the methods indicated in 
UNCTAD's rcport · on bcnh throughpuL 1 This ap­
proach can be undenaken at any time indepcnclently 
of the. plannlng project, but it would be advisable for 
sufficient analysis of throughput to be made by the 
niiddle of the planning phase to give reasonable prac­
tica! estimates of future procluctivities. The estah!ish~ 
ment of these estimates is one of the most imDortant 
anci difficu!t tasks of the port planner. · 

D. Long-term planning 

19. In order to prepare both the national ports plan 
and the master plans for individual ports, the planner 
needs to asccrtain the·developrnent framework within 
which each port wil! be operating. To do this he 
should consider the following aspects: · · 

(a) The role of the port, which may include sorne 
or al! of the following tasks: 

(i) To serve the international trading needs of its 
hinterland as renected by traffic . forecasts, 
either in total for al! needs or exc!uding spe~ · 
ci!k commod!ties (e.g. bulk commodide:s 

_ (b) The extent of the port's responsibilily · for 
infrastructure nceds, as follows: 

O) Marine rcsponsibility, '"'hich may be total, 
fmm landfall to berthing; or may cxclude est­
uarial, river or canal approélches :or the finan­
cing of major marine \Vorks (e.g. main break­
waters, capital dredging)~ 

(ii) Landward responsibility, which may be total, 
including road/rail links between port and in­
land depots, etc., or may exclude either links 
shared with other users or local connecting 
roads/ sid i ngs. 

(e) The land-use policy for the pprt, whích .may 
have frcedom within fixed boundaries, or freedom to 
acquiíC; or clispose of adjoining land either on the 
open market or with' compulsory purchase, or free­
dom to acquire non-adjoining land for storage, for 
inland dearance depots, or for additional berths H\ 
new coasta1 locat ions:. 

(d) The financia! policy as re:gards -.:he port, which 
may be either fully cornmerciai, self-supporting and 
with freedom to set tariffs; a:¡ necess<n·y, of subject te: 
restrictions on tariff r:o!lcy linkecr1o .2 ¡;rnítaiion :m 
commercial accountabi!lty' or :subject to pL!blic controi 
as an instrument of national ·develop!'nent 

20..- The Jong-term plan wiH p1act: more crnphasis 
on what is dcsirable th.an 0'1 what fhe trenas seen1 
to show to be like!y. The planner needs to place him 
self in the future situation, everu if this; is 20 y,-;ars 
hence, and try to draw a consisierH pkü.;re of all thav. 
he wi!l find at that time. 

21. This picture will allow the pl~<Wrler 'i.o !.::,y ou\ 
a sensible future ,situat\on which 1~ at 1e:;st ft,;sible 
and far-sighted, cven if there. ca~ be nc· oeertainty !11'1( 

its details are correct predictlons, The land-use a2¡:~cl. 
and that of the major water areas and Gharmel i.\eve¡·o 
opments are the mcst vi!al l\:oatures of the Jonr:,··t¡;;r;n 
plan. These must be provided for in a n1annsr rrm, 
sistent with the expected increase in trame, 
over a long period can be qtd1e ;;ubstan!xal {for 1~X?tn: 
ple, a one-mil!ion ton leve! increasing by 10 per c.:~~n! 
each year for 20 years becomes 6,7 rd!nrm um~,;} 
Modern technological developments bve. 
need for ample land space sti!!. more imperativc ~hi~ 
was the case in the past ·A con1aíne.r 'U~rminc.i o• 2 

major. terminal fm ores recmhes an úea of ü':ns nt 
hectares~ ,Clcarly, failure to eanm.rk s.ubsh'ln\h\ !ami 
arcas rnay mean that residen~ial ar,d c\1-¡el: 1únn.: o\' 
deveíopment may use thern iJp fhsL 

'Nhich are to be handled at special terrninais 2:t Thc industr1a! p1anning policics of g.:·, <'i.'Xl~" 
cuiside thc port's responsibility); men.t-{:entral, regional m nTun¡cJ¡)z,l·-·~1.ogctht · '.~,.¡ 1 h 

{.iO. To asshit in generating trade and re<'.ional 
c. . the nal.!onal ooris olan ~.vhen avaítablc sheBU 

lndustrial developme.nt~ · much of the ·framc\vork nec~ss2ry ü.~ s~;;;. e;;;.th 
(iii) To c<ipture an increased share of intemational objectives. Buí it ·would be lJnre:r~sonabie hi 

traffic either by 1rans-shipment or by in!and , · those rcsponsib1e for sur.h polic!es tn be ve1·y prcc-1:>c 
rOlíling; ¡¡1 tl1"' OU'S'''l' SÍn¡'e 'n''~t '•¡1;\¡>f'·~·¡¡s,;,d¡p . .,. l'.f il-¡;c \Y·;W;.c 

{iv) To provide tnmsit facilities for distant h i nter~ ·~ . , •· :·" · · · ' '"'"'' •· · ·"', ·J • .: ·'·. ·b "' . ·· '. ' '· ·' · 
bthttes of pori development 1c~ Hke!y tn 1x; ::t:cnm lands not traditional!y served or for neiRhbour; · . -- pirie Ther·~fore ana=st vaP'inr:v 1.<~.' t)-'ir. o:.r;?hodi~"'"' ·'1•''l· ¡n.l': 1and.-!ocked. coumries. v. • -. ,. ' :: - ·"·, ---~ •• ........... :· · ·:'··· - · 

~ r·ern•"-'~ '"nd' "'O'¡j~.!'ll"'"' ;.,e,,~~,¡ 'llc·'•\i<• ,~,;<::~ ;¡..¡,,,. 
>v ~ • .... L!'¡\ , .... ~ 11:..,. ~ .... ·vo~ L!.t:,¡ V~~-"'"""~ lo • -;t¡J t: -'ii..,h:·';) '0.~~~-

1 !fi-nth thw;;ghpw: Sysv?mafk me~hods f.f)r imprm•ing !5/'!íi!NJl uugo 
o¡¡,;tmions (United Na;ic.ms ¡;¡ubiication, Sales Nó. E.1tl H.D.1). 

planm;r w¡!l a.lmos~ tC!1.amJy ·be l<,;X~ v-n.t11 smw·: · ün--
~ t' 'LV .,,., •' <· <'· ·- • <'·;o answered ques !OñS. ne 'i.nl1 1.ne;~ (rf~ hm.x.n iZí' ·;¡>O 
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· . these gaps by making his own assumptions on the 
long-term role of the port. It is far more important 

· . to reach a reasonably comprehensive interpretation of 
· this role, within perhaps one month of starting the 

project, than to attempt to get an accurate and formal 
omcial statement. 

E. The sequence of imestment 

. 23. Strictly speaking, since the shoi-t- and long-
terin investnient plans form part of the same se-

· .. quence of financia! ¡-nvestment and of economic ben­
efits, the whole sequence should be considered as 
one programme, ancl the p!anner should Jook for the 
over-all economic optimum for the whole series of 
investments. 

24. But this is an. ideal which cannot yet be real­
ized, since the methodology nccessary to calculate 
·such a complcx economic optimum is not yet satis­
factory.2 The best that can be done at the present 
time is to try to set out a series of the main invest­
ment alternatives and to calculate at each main date 
of investment and of commissioning what will be the 
costs and the bcnetits. Planncrs may be assisted by· 
research units or consulting tirms in making a broad 
pre-investment study of the col!ntry. The basic aim 
will be to determine the general direction of expan­
siori and to quantify the tonnage to be handled and 
how it will be shi¡:íped. By making calculations for a 
range of possible investment programmes for this 
trame, the planner may succeed in devising a pro­
gramme which is not too far from the optimum, a!­
though even this will e.nta.il a good de.al-of work. To 
simplify the process, only rough calculations need be 
macle cluring the initial phase of filtering out options 
mentioned above. It may be helpful to point out that 
the long-term plan can be based on a definite se­
quence of investments, largely irrespective of the rate 
at which trencls develop, so that, although the se­
quence itself may be fairly firm, the timing of them 
will be flexible. 

25. The .master plan should have a continuous 
existence as a formal port reference document. It 
should be moclified periodically, either as a result of 
a definite decision to take a fresh look at the whole 
future situation at a given date (and in the preserlt 
rapidly-changing technological stage in shipping a 
three- to five-ycar revision wo,u!d be advisable) or as 
a result of events in the course of the current 
period which. make a review desirable. 

F. Mainlaining capacity ~uring engineering work 

provement or extension project. It is usually the ex­
pectation of more trame than can be handled that is 
the justification for the project, and it will be self-de­
feating if thc project work itself is allowed to cause 
congestion frorn which it may be difficult to recover. 

27. An operational programme must be prepared, 
showing, for the whole duration of the work, how 
the growing trame is to be hanclled in spite of any 
closures or obstructions. This may show that there 
will be a need to provide additional temporary facil­
ities purcly to maintain capacity during the execution 
of the project. Such facilities are a financia! charge to 
the project and it may be that their cosl will swing 
the balance over to the choice of a clifferent engineer­
ing option. In any case, there will nced to be a care­
ful phasing of the engineering work ancl the commis­
sioning of temporary facilities. 

28. The difticulty of maintaining capacity may 
even cause the port developmcnt stra!egy to be mocl­
ificd. For exarnple, the construction of a new group 
of berths in two stages rnay cause less interference in 
operations than closing a larger area of the port to 
build them al! in one project. Conversely, the faster 
completion of the group in one project instead of in 
two consecutive partial projects may in certain cases 
be less disruptive. 

G. Mcdium-term plnnning; the feasibility study 

29. A medium-term plan is detailed, usually taking 
the form of a feasibility study of the best way to 
satisfy a particular requirement, and it is followed by 
the design phase. The meclium-term plan must be 
consistent with the master plan and it must be seen 
as one step in its implementation. A feasibility study 
claiming to show the need to deviate from the mas­
ter plan must produce strong evidence in support of 
this claim. If the deviation is accepted, the ·master 
plan will need to be revised to take account of the 
possible effects on other facilities. All thcse processes 
take time and there may be instances where during 
the tirne-l'ag a clear case develops for a change of·di­
rection--:for example, if there is a development in 

· téchnology. It -could then be fully appropriate to 
make the necessary changes even in mid-project, 
provided that the cost implications are clearly ana­
lysed and accepted. 

30. Each feasibility study should preferably cover 
only one mediurn-term propasa!. For example, the 
decision to build a container términal should be stud­
ied as a separate issue .from the decision to enlarge 
the storage capacity of the general cargo _berths. Very 

· often, however, both for reasons of administrative 
· · .. · .· convenience and because of physical relationships 

2~. ~-~ existing port müst coritinue · to provide an. within the port, severa! such projects are combined in 
undtmtntshed service during the execution of an ini- one feasibility study ancl one report Although this is . 

. -z~ . . . . · . ·. · .: acceptable, the numerical anál~ses for the vari~us 
, 

of co e mathemat1cs mvolv~d are not complex, but the interaction projects should be separa te. It IS not helpful to 111-
heav;t~ a~d bcnefits of varymg sequences of_invest~ent prod.uces a elude in one economic or financia! appraisal severa! . 

. the 03 .both. on analysts and computer t1me wh1ch, m v1ew of . . . F · , 1 
=~~- -~~c~r:!'!!!Y :n the forens~s of traffic, ]Jroductivity and costs, i·; dtfferent mvestment proposa!s: or examp e, a com-

not JUstdiea. . · --- ~~~= ="~15ineo.~p'Wposal=for=twe~a<Mt·l;lonal"=bmak_,_~u_lk=cargo_~-~= 
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~:-:.:nhs and a new bulk cargo terminal will confuse 
he decision if only one set of cost and revenue fig­

,:res · is given. It may be that the break-bulk cargo 
oerths are economically justified but are financially 
loss-makcrs; the joint propasa! will hide this fact and 
conceal a cross-subsidy from the profitablé·bulk cargo 

· terminal. This subject is discussed further in .part 
::one, chaptcr·II, on planning. principies. 

· ·. · Jl. Inevitably there will be severa! areas where 
tec'hnological changes are: taking place \vhich might 
rilarkedly atTect the investment plan: Sorne of'these 
will lie. outside the port personnel's own experience, 
a·rid the project ·.Jeader of ·a port development projcct 
should seek externa! advicc on these subjects. For 
example, it should not be his· responsibility to carry 

· ()Ut an extcnsive review of the trends in ship tech­
riology, or cargo handling methods. Much wOrk 'has 
already been done on these tapies, and he should be 
able to refer to it. In !he case of any difficulty, ref­
erence can be m a de to íhe l.JNCT AD secretaria t, 
which will help \vherever possible .. 

32. Sirnilarly, in economic forecasting, it is not the 
job of the port p!anner to carry out an inteniatiónaJ 
or even a regional trade forecast, however important 
these Qare for him as a basis for calculation of the· ex­
pected traffic. He should go to óther sources for such 
economic forecasts-,-norma!Jy, the natiorial economic 
planning agency. However,- haVing pursued thóse 
sources as far as possible, he is likely tó be left with 
incomplete information and to have to collect further 
data hirnself through various sources such as traders 
and banks. 

35. The work of the second stage includes ! he 
preparation of dctailed trame forccasts and broad 
engineering studies, and the specification of <lll the 
feasible alternatives, together with rough ·cost esti-

TARLE l 

Cherk-!isl of tire skps inn>ln:d in preparing 
a porl den:!oprnenf plan 

l. General dcvelopment policy: ldcntify lhe role of the port and 
its range of planning and financing responsibility (long-, me- . 
dium- and short-tcrm). 

2. Tra.f]ic forf'caslirrg: Carry out a traflic forecast for.the time pe­
riod of thc dcvclopment in qucstion. 

3. Technology polily: for each class of traflic that is forecast, 
and b.::aring in mind tlle expected form of presentation of the 
cargo, examine the altcrnative pon handling techniques and 
their impact on· future productivity. 

4. TraJ!ic ussignmcnr: Group together trame classe& with similar 
· or compatible characteristics and assign them to separately 

planned berth groups or terminals. 
5. Prelinrinury deleflninalion of dimensians: For each berth group 

or terminal, use thc planning charts to lind the approximate 
!cvel of aclditional facilities rcquired, and make a· rough estí­
mate of their dimensions. 

6. Prclimi'7Vry sil e selectivn: For each alternative combination of 
berth groups and terminals, propase alternative water and 
land arcas of appropriate size and in locations that will not 
cause interference with the trame in adjoining zones. 

7. Engineeringji·asibility: For each of the locations, carry out the 
enginecring studies needed to show all the main categories of 
work involved. Adjust site locations where necessary to elim­
inate .excessively costly proposals. 

8. Rough cost estima/es: Estirnate the cost of constructing and 
equipping each of the facilities under considcration. 

33. The procedure of devising a medium-term plan 9. PreliminatJ' nurr01l'ing doll'n of alternath·es: From all informa· 
involves finding the so!ution to a specific reqUire- tion availoble so far, and where necessary repeating the inter-
ment and culminates in a justification for invest- related steps 4-8, elirninate the less attractive alternative so-
ment. It is normal!y carried out as a clear-cut project tutions. 
with a well-defined programme of work. It is advis- 10. Discuss cbnclusions with decision authority and oblain agreemenr 
able to prepare a summary bar-chart of the full range on a short list af possibilities. 
of project activities, in a form similar to that shown 11. Operuliorral planning: For all alternatives retained, prepare a 
in figure 2. Diagrams of this kind show a sequence pla!l showing· how the facilities are to be operated, what 
of activities, pointing out which ones have to be ter-.· equipmeilt is needed and what wil! be the productivity target. 
minated befare the next one starts and thus need to 12. Final determinotion af dimensians: Repe~t step 5 at a detailcd 
be given. priority~ they are useful in settirig out the levcl, using the appropri~te ¡:¡lanning chans. 

13. Preliminwy dcsign: f-'or each alternative solution, design the _ 
range of tasks and skills needed. But they should layout of all facilities required in sufficient cletail to show up 
not, once published, be treated as sacred. In particu- any problerns in the matter of access by ~·ater or by land and 
lar, it is not advisable to prevent a subject from being in the location of operating and storage areas. 
considered befare its scheduled time on the chart. 14. De10iled cost estimares: Retine the cost estimates foral! works 
The central portian of the bar-chart in figure 2, deal- and scrviccs in arder to produce a basis for the econornic and 
ing with the medium-term projéct plan, has three financia! analyses. 
main stages indicated by the vertical arrows. 15. Cosr-bcnejit unalysis: Analyse the economic case for each of 

the altcrnatives. 
34. The first stage which, after a period set aside 16. Financia! analysis: Analyse the fin~ncial viability of each al-

for agreement by the authorlties, leads to a broad ·. tern·ative and review the available rnethods of achíeving fj-
project ele ti n it ion, shou Id take perhaps 1 O .per cen.t of nancial health. 
the time available, although jf little thought has been !7. Final selec1ion: Bring together al! analyses and compare the 
given to the needs of the fu tu re port before starting over-all advantagcs and disadvantage~ of each alternative so 
the project, 20 per cent might be more advisable. as. to produce .a rec~mme~ded soluti~n. . 

• 
Furtherrnore, if.no master plan exists it may be nec- 18 . . Dtscuss ~onclus10ns wah dec/Sion au~howy and obtam agreemenr 
es., ry fo hst· t ·. 1 t f . , t b 11 t d . lfl pnnctple on recommended solufton. . 

· .: Si:i r a su •. , .dn.ra amoun O tr me O e a oca e 19. Reporling: Formalizc agreed solution in a report with support-
~~.~~~~~· ~fir~t~to=the.~t"<CJ¡,J~GL~.~)n,~of-Haft:ic=Elata~~and~,the~car- .~ ~ .. :ing~analvses.~ ~~ ~- .. · _____ ,~ ,. ~ . ~o~--~ -~o-~ ~ ~ _ ~- _ 

ry1ng OUt cf pre!:rTí!nary geo!ogical and hydrographi- 20. Ob10in ;,uhority to proceed with impleme111ation andarran,ge 
cal surveys. fur tuca/ anrl inrernational/unds. 
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mates for each. h ;,lso inr:ludes the irnportant task of 
considering, for e11ch aiternative, what operational 
plan and cargo-handling mcthods will be used_ Yn or­
:.<ier that, tlÍe answers to thcse practica! questions 
:;hou!.d be rcalistic, a productivity forecast. should be 
made on the :basis. of progress recorded to daíe in 
consequence of the short-term improvements. This 
stage should take at least 30 per cenl. of the project 
time. 

36. The third stage involves the carrying .out of 
the anaiyses which will show which of the a!terna­
tives are the more attractive, and it cu!minates in a 
recommendation for a single solution. It is likely to 
be the longest stage, taking more than 30 per cent of 
the time. It includes, first, the carrying out of perfor­
mance calculations to determine what leve! of service 
will be given by each combination of traffic and fao 
ci!ities, and then, on the basis of these performance 
figUres, the filtering-out of alternatives, with the use 
of economic and l:nancial analyses. A twenty-step 
list of the tasks involved in the preparation of a port 
devclopment plan is givcn in table l. The sequence 
of tasks í!lustrates the method of graduaily narrowing 
clown the alternatives. 

H. The ~!nalyses nceded 

37. In the third stage there is a danger that a:n in­
experienced teap1 wi!l put the emphasis on the wrong 

task. The economic cost-benefit anal}•sis and · the. fi. 
nancial analysis, which shows whcther a facifity wiF 
pay for iiself; are by far the most importan! tools to 
be used in reaching the righi investrneni decision. 

-1-Iov.~ever, they cntail rather laborious.and -;routine cal-
culations which are less inieresting to mal.e than the 
calcu!ation, by novel methods, of the performance of 
each of the alternatives for the various forecast tmffic 
1evels. The appeal of such performance caiculation 
tcchniques (for example, that of simulation with the 
use of a computer) can lcad to an excessive amount 
of the vafuable project time bei;:¡g spe11í on them. lf 
a team has a suitable simulation rnodel available, and 
is cxperienced in its use, then the work óin be done 
quickly. If, howevcr, the team is new to the ,mcthod.­
it should on no account set out· lo learn the tcch­
nique during a port investment appraisa!. The galn in 
precision will certainly be at the expense of an exces~ 
sive amount of time and cffort. -

38. However, the performance cakulatlons are im­
portant and some of the sirnpler methods v;hich have 
been used -in the past are insufficiently accm:.ne br 
present nceds. For this reason the UNCTAD secn:--
1ar!at has carried out a research progr:mm1e for lltG 
development of a new methodoiogy which wm · of(er 
a middle course between ru!cs-of~íhumb ami comnu·· 
lcr siniulation. This n1cthodology is describcd in ¡;an 
two of this handbook. lt consists of sets of gcncm1 
curves which, given a reasonably accurate -set of pr<Jt:>­
tical input data, give a sufficiently accunl!e basis: für 
the economic analysis. The perforrnance n.uves píO· 
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vuJed J:lave beeri deliberately designed to have an ac­
curacy matched to the accuracy of the relcvant facts 
and figures known to a typical port planner. 

39. To reach a single recommendation on invest­
rnent, the calculiHions will need to be done for a 
number of cases, each concerned with the handling 

. of future traffic by .a set of future facilities working 
at a future productivity. The relationship of these in­
formation . needs in port development planning is 
shown· schematically in figure 3. Ce"ntral to this in­
formation are the operational statistics necessary for 
productivity forecasting. 

40. In summary, the port planning team will need 
to be provided with the skills and the time needed 
t() carry out each of the following analyses: 
. (a) A perforniance analysis to determine the effect 

of different levcls of port capacity on the leve! of ser­
vice provided to the port's customers; 

(b) Engineering studies to determine the feasibility 
and approximate cost of each design; 

(e) Operational planning to determine how the pro­
posed facilities will be used and what the productiv­
ity and t!le operating costs will be; 

(d) An economic analysis to compare the desirabil­
ity of each alternative in terms of the stream of costs 

· and benefits it generales; 
(e) A financia! ánalysis to determine what the 

. revenue \vill be at different trame Ievels and tariffs 
.. and whether·:sUch revenüe will support the costs of 
the facilities and the servicing of any loans. The ef­
fect of the project on existing costs and · revenue, and 
the resulting financia! viability of the whole port, 
must also be studied. · · 

41. Certainly, the whole project involves a consid­
erable amount of work, but iri v-iew of the im¡)ort­
ance to the national ecoriomy offinding the right de­
cision, this work is fully justified. It is just possible 
to bring al! these caltulations together in one compu­
ter model which proyides an ''optimum" solution. 
However, .this is a very expensive procedure and ún­
satisfactory as a basis for investment decisions. Plan­
ners should rather continue to carry out an individ­
ual analysis, with consisten! data, for each of the 
alterhatives they wish to study in detail. Where the 
team has access to computer facilities and skills, 
these should be app!ied first. to the laborious but 
straightforward task of carrying out a cost-benefit il.n­
alysis of a range of alternative 'proposals, and of 
their sensitivity to uncertainty in the input data. A 
:-veii-documented compllter programme for this work 
ts available on n~quest from the Central Projects De-
,;artment of the World Bank. · 

TABLE 2 

Check-list of ancillary porl st·n ices 

l. Pilotage; 
2: Tugs; 
3. !Iarbour craft; 
4. Navigation aids; 
5. fire-fighting facilities; 
6. Rescue service; 
7 .. Medica! service; 
8. Port security and policing services; 
9. Dangerous material area; 

10. Equipment maintenance areas;· 
JI. Cantccns; 
12. Rest-rooms and temporary living quarters; 
13. Recreational facilities for ships' crews and port workers; 
14. Fue! bunkering facilities; · 
15. Services (water, clectrícity, sewerage); 
16. Ships' provisions and spare parts; 
17. Minor repair facilities;· · 
18. Quarantirie facilities; 
19. Lighting (for night work); 
20. Communications (including ship to shore); 
21. Pollution control (buffer zones; facilities for purification of 

contaminated w:~tcrs); 
·22. Waste tlisposal (dumping arcas; incinerators. crushers); 
23. Environmcntal protection (beaches, grc..:n areas, open spaces, 

landscaping). 

services lo document-handling and data-processing 
systerns. Ancillary services are discussed individually 
in later chapters and a check-list is given in table 2 . 
They will generally require financia! provision, which 
in. total can be a substantial addition to the total 
costs of the project. Even if certain ancillary facilities 
were to be financed separately, provisions should be 
made for any land required within the framework of 
the Jand acquisi1ion plan. 

J. Den:lopmcnt of the port organization 

43. The sclection of an. appropriate form of port 
administration is a matter of port policy rather than 
part of the prepnration of a specific port development 
plan. The basic system of port administration, wheth­
er it is to be an autor10mous or a centrally dircctcd 
administration, should. be cletermined by the national 
ports authority. However, there are certain organiza­
tional elements of the administration which are the 
responsibility of the local port authority. A check-list 
of these elernents is given in table 3. 

44. In the case of a new port or of an independent 
port terminal, p!anners should take the opportunity 
to make suggestions for modifying and improving 
these organizational elements. The possibility of es­
cüping from traditional bad practices can be a power-
ful argument for developirig a new port rather than 

l. Ancillary scn·ices expanding an existing one. But even in the latter 

• 

case, where the propasa! is for further development 
42. A complete port development plan must in- of an existing pórt, the opportunity to introduce 

· elude provision for many facilities which are ancillary modern management techniques in the riew facilities 
~~~-~.---!o-~he~main~port=op~ra,lei(ms,o~"Hans-shippi:ng"and~stor~ __ shouJd ~be_~a]s.e_fl_\'.'.b.C!rever possibl.e. In particular, the 

tng cargo. These range from fire-fighting and rescue introduction ornew -Tecfinologi'es-cañ-s13Tfr-·-change~--~-~ 

13 



Cherk-fi,t 'ur ..r~:aninli,nal {'h·uH·nl~. nt·L-dt>d 
in .2 por! admini,frafiun 

l. Organizational structure; 
i. Administrath:e. procec!ures; 
... Cost ana!ysis and control; 
4. Taríff structure; 
5. Consignment documentation and customs procedures~ 

where it is more appropriate for control to be cxercised 
ovcr severa! ports together, a number of these rcspon­
sibilities would naturally ~ assumcd by the appropríate 
ministry or by the national ports authority. Ncvenhe" 
less, it wou!d be unwise to transfer ,any,_ of the func~ 
tions listcd entirely to the central body:>However·small 
the port staff may be for the performance of a particu.­
lar function, a substantial degree of authority and skill 

6. Electronic data processíng and telecommunications systerns; . should be retained at each port .. An exception to this 
may be the legal afTairs function, for which it may be 
difTicult to justify kccping professional staff in each 

7. Data collection, analysis and disseminalion procedures; 
E. S:affitlg and manning policies; 
9.' Staff' selection procedures; 

JO . .Training _pro¡;rammes; . 
11. Mar~eting and public relations (including the education of 

potcntia! users of a proposed new facility). 

which will irnprove the operations. For example, the 
devdopn1ent of a container terminal can be accom­
panied by the introduction of rnodern data-processing 
methods to improve the qualiiy of the information 
necessary for managers to control íhe flow of con· 
ta iners. 

45. In any case, whether or not major investments 
;Fe being made, as the demands on the port change 
and as the modem business environment changes, 
thcre. rnay be a need to adapt the organizationa! 

· structure ·of the port and possibly to introduce new 
functions. 

46. It is difficult to genera!ize as to the best or~ 
ganízationai structure for a modern port, but a typicai 

. structure ls given in figure 4. Attention is drawn to 
the planning section within. the management services 
departmenl, with responsibility for the followlng 
tasks: 

(a) The analysis of trends in existing trame and 
performam:e statístics; 

(b) The analysis and forecasting of future trame, in 
terms of shipping and cargo tonnage by types and 
routes; 

(e) The evaluation ·of information on new technol­
ogies in ships and cargo handling as they. atTect the 
future port tasks~ 

(d) The analysis of requirements in wateí and land 
· areas, equipment and storage~ · 

(e) Uaison with al! other planning authorities con~ 
cerned~ 

· (j) The preparatlon and maintenanre. of the port 
mas!.er plan; 

(g) The preparation of specific project proposals. 
For ·major new works, an in·¡plementation section may 
be forrned within the enginecring department which is 
given responsibility for the construction of the m:;vv 
worb;, 

47. TI1ere may be !ocat reasons why the structure 
should be substantial!y different. Further .. it should bf~ 
:ipprxiated that such' an organizatibn. is rñore póntk:u~ 
larly appropriate toa larger port whkh i5 toa great ex,. 
1ent responsible for !t~ own :::fTairs. For smaller porto;, or 

-~Ft. 

K. Projeci control 

48. Jt is not necessary, for the supervision of a 
general por1 planning project, lo use methods of 
monitoring and control as dctailed as those of Hlc 
engineers who will have to design or constnK.l !he 
facilities. The use of a PERT network is ·out of pft)c~~ · 
here and critica! pa!h methods make liule scnse ¡~-, 
this type oí analytical projecL 

49. A. simple method of control is io iderl1lfy S1H> 
cessive goals, or "rnilestones", along a bar-chaí"l., anc1 
to check progress towards each of these geals. ¡¡i_ 

regular progrcss mcetings. Satisfactory '' rniles!oncs'! . 
can be simply the complction of the three swgcs de> 
scribed, each ending with an intermediate decisiorL 

50. Monthly progress meeiings wou!d be approp:ri~ 
ate in most cases. These meelings shouk! be ;nfo:r-
ma!, technical and as exiensíve as the subje<:t;: de~ e 
mand. This wm of!en require a~ !e2s1 J haif.da.y cJf 
discussion about !he work. <1nd ihis firne shonk1 be 
considere<:! •.vell spenL 

51. Formal progress reports to managemt\Ti. or 
other authorities can be dispensed with in rnany sudt 
projects. Automatic monihly or threc"monihl:;· r;;> 
ports can do more harm !han goocL .A belier rr~i.':1hod 
is to prepar"e a report only when there is some!hlng 
of iníerest ío report on, and to provide, cm ~.~ regul;..u' 
basis, only very brief notes on 'lhe :.;ubjecU f.F:>:i~J57;,e:::i 
ai. the progre:ss roeet ings; atüd the aclíc.n:;; ;;g,;Tt;t~ .'::or;. 
A tíme-tab!e for producing drafiS; {if repcrrís sh:.L'l\6 b:: 
<tgreed upon in adv;:¡nce. 

52. H ls inadvisable to delegate responsibH1tv kt 
the whole: projeci. t.o an ana\yst ~nd 1et hlrn \;í!JEk ir 
a back room for six. morHhs, He mu~:;~ be df;.;\vn 

· of the back room w~,ry frequeñtly í'or c!i:;cuss:icm:,: j>, 
!hose who know the practícal problems. Th!s lr.tl:l.;l~: 
that progress rneetings shouid be reguiarly 
by senior managers responsible for traffit; cpcr.~¡(ft;;,~; 
and by members: of ihe t:nglnee;ing dep<lltn1Cn!'. H b 
more useful to have the:h· vievv>s .as the \VGrk ·pwu~ed:::: 
than to receive iheir cornmenis' afk:r it is fini<;h.::J. 
Poweve~" ¡'be p~oied 1"'?<··1"'1' rr"i':t ''i¡ .. ., íhe ;n'h·: '\i"· 
¡~- dri~i;/g ·¿;1 Ío" the ·~;~_r of'.tl~e 'i)~~Ject,' ~~¡~~~~~~-¿~':.-
doubts ue exprcssed (on data ;~•,:cu;·acy, [e;;-eu>:::i. <.tcw • 
curacy, eic.), aJter he has j¡:;terlf;\i tú al\. ce en n:e.rüs. . · ., 
D·'llbi" exprt>~<::ed "~ r.ron··f:"«: "''"""'''""'"' ....... -{ .¡..,,., 
ff" l•o ..• "' ' • · v• _. <U ;· ';·' ,,)._ ",''"""'" d;,:;'-' C:J :·- "ov 

!Or diSCUSS!on:; on ·~e(~hntca1 rso~n.ts &~!t:1U\rJ J~C.( 
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lowcd to cause d.:.:!ays. Thc projcct le;;der should ín· 
sist on stcady prog,rcss on the basis of the bcst in­
formation he has· available, with the ot0ective of 

' reaching the schcclulcd "milcstones" 

L. l!se of consulfants 

53.. In many cases the planning agency concerned 
with the port development will feel that it lacks cer­
tain o( the skills nceded to complete the work, and, 
whilst retaining over-all contrOl, will wish to hire in­
.dividual specialists in the rnissing skills. In other 
cases, it will be felt preferable to contract out the 
work in its entirety. Both alternatives are acceptable, 
but in the hiring of OJ.llside assistance certain points 
should be borne in mind: 

·(a) Past work, and previous planning studies, evcn 
if shelved and not actcd upon, should be made avail· 
ablc to the ncw tcam. Furthermore, even if there are 
points to criticize iri such past work, it wiil often be 
more valu::Jble to engage the same team again to car­
ry out a rcvision orto study a new requircment, than 

. to rnake a fresh start with a ncw team. 
(b) It can cost more to ask for urgent early answers 

than to give the consultants ·more time to carry out 
t he work at its natura! pace. 

(e) The outsic!e tcam should be contracted to spcnd 
a substantial part.of the study period at the port lo­
cation. In return they should be provided with a high 
standard of o!Tice accommoclation conducive to in· 
tensive wor.k during this period. 

(d) Consultancy contracts should name the individ .. 
uals to be employed on the contract and care should 
be taken to check the capability of the individuals 
named. lt cannot be assumed that a high-gracle corpo­
rate capability will be renected in high-grade individ­
ual performance if this is not done. 

(e) A liaison officer should be narned by the au­
thority to provide a single point of contact with the 
!eam, and thís officer should be given a satisfactory 
leve! of authority in !echnical and administrative de­
cisions. 

·M. UNCTAD assislan;::e 

54. Assistance in atly of the matters discussed in 
this handbook can be provided by UNCTAD. Infor· 
mal requests for minor points of advice may be di­
rected to the UNCTAD secretariat in Geneva. More 
substantial assístance can be the subject of a techni­
cal assistance project within the United Nations De­
veloprnent Programme, formulated in consultation . 
with the Residen! Rc:presentative in the country con·­
cerned. · · 

N. Port den:lopmen! finance 

55. The scale of port developnient can be very 
!arge, and in ihe case üf an expanding economy the 
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funds nceded wili usually rcquirc joint actíon by ce~·, 
tral govcrnmcnt, local municipality and, whcre ap· 
propriate, wi!h interna1ional financing organizations. 

56. Developmcnt pr8Jects of as litile as onc million .• 
doliars rnay be of value, but the more usual port pro- . 
ject is móre likely to be measured in severa! tens of · 
millions. At the upper end, it is interesting to ex-
amine the financing of a major, self-contained c!cvel-
opment nearing cornpletion at the ·pon of. Kobe~ 
Japan. This takes the form of an artificial pon isldfld 
of rcclairned land, as illustrated in figure 5. 

57. The dcvclopment of Port Island, Kobe, is part 
of the Osaka Bay Port Development Authority's mas­
ter plan é1greed on in 1968, and in fa~t rcc13mation 
has bccn in progress since 1966. The work, which is 
c!csigncd tO provide 11 ·container bcrths and J 8 gen­
eral cargo lincr berths, togcther with full opcrational 
and commercial facilities, will he complcted in 
l 930-·a total dcvelopment period of 14 years. The 
first berth was brought into operation in 1969, thrce 
years aftcr the start of work on the project. 

58. The total budget for the Port Ishmd deveiop~ 
mcnt was S 466 million. This figure includes tht:; cost 
of transferring 80 million cubic metres or soil b}' belt 
conveyor f10m a nearby mounlain sitf.: to the shore 
and thcn by barge to the reclamation site. The finan­
cing of thc projcct was arrangcd as follows: 

G>ants from the central governrnent , . . • . . . . lO 
Grants from the municipali!y concerned . . . . . . . lO 
Long-term fínanci~l Joans from the central govcmm:::nt 40 
L<>ng-tcrm financia! loans from ihe priva1e secwr !shipping 

cumpanies and terminal operators with e;<du~ive u~e ol 
fal·ilities). . . . . . . . . . . • . . . . . • . . . . • . 4C 

The 80 per cent long-term loan funds are: in the fmm 
of the issue of Port Oevelopment Authority bonds. 

O, Co!líenfs of an ime:;tnwnl propos~i 

59. The píoposal for a major porl. inveslmen¡. pr~;; .. 
pared for submission toan investing authority sheuld 
be set ou.1· in a manner similar to the following: 

(a) Rationale for thc proposal; 
(b) Status of lhe proposal (wi!i the project prcposd 

compete for C<!pital witll other projects, or ís it an ai· 
ternative to another propasa!'!)~ 

(e) Traftic forecast, giving background assPmp·· 
tions, expectecl future clcvciopm<;¡nts, aiid marg!n of 
u ncertainty ~ 

(d) Productiv.ity forecast, giving reasons for ~ny 
estímate which differs from the current producHvity, 
and any training needs assoclated wiih this~ 

(e) Operating olan í'or the new facilities. inclw::lir:~ 
traffic allocation po!icy and conttngency pla\1 fo~ 
periods of pea k dernand ~ 

(J) Performance analysis, indieatkg -t!X}v;cted Hwn~ 
round times and berth .. day requirements i(.Jr each 
d;:ss of tra!Tic~ 



FIGURE 5 
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(g) Tariff proposal; 
(h) Cost-bcnetit staternent; 

(i) Fin<¡ncial statement, including cas~-~ow fore­
. cast ancl statement of risks and uncertatn~res. 

P. Procedure for implcmcntation of port projects 

J. THE IMPLEMENT ATION SEQUENCE 

selected altern<ltive and is normally carricd out by 
consulting cngi ncers. The tield invcst igat ions dis­
cussed in thc chapter on civil engineering aspects are 
carried out and cletailed layout and dcsign of al! 
facilities is ~ompleted, together with cost estimates. ~~ 
may be necessai-y to carry pa~t way thr?ugh thrs 
clesiJ>n phase a choice of two maJar alternattves, post­
pon~lg the final decision until sufticie.nt engin~ering 
and cost implications of each allow a smgle ·cJesrgn to 
be chosen. 

60. The last phase of preparatory work for a port 62. The over-all proceclure of planning, dc~ign and 
clevclopment projcct consists in making arrange~1cnts construction ¡5 illustratcd in figure 6, wherc 1t can be 
for construction. The bcst plans can be senously seen that even with no dclay for clccision-making, 
harmed by unsatisf;¡ctory construction work or by and wit11 the procurement of funcls starting as early 
neglect in selecting the correcr building materials. as possible in thc design phase, the first works are 
The span of useful life of nev-.:ly built facilities may unlikely to be complete in less than 4 years. There-
be shortened and consequently the amortization of fore as soon as the dccision to proceecl with the 

· the investcú capital nwcle more tlifticult. Moreover, chosen projcct clesign has been takcn, time can be 
urgently needed works may be delayed unlcss the ac- savecl by sctting out a systema~ic programme o.f dates 
-tual implcmentation of a major port project is care- for the often protracted tenclenng scquence. F1gure 7 e· fully prepared. shows a typical sequcnce in which 8 months ~lapse 

~ __ <--~- ____ 6_l. __ ThcJcasibilitv_stl!dv shown in the cen_t_ral p~:>r- between the decision to proceed ancl the. po1nt at 
~---:- - - - - tiOnofiTg'Ufe-2 ¡s-{01\ow:cl by ·a design pfiuseof tlle - \ilnicn· fnc ·n1ain-conrract··-can ~be- signed.--A fuller~set-
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of guidelines for procurcment is given in a brochure 
issucd by the World Bank. 3 

2. TENDERING POLICY 

63. Particularly for major port projects, it is ac!vis­
abk to seek offers from severa! contractors in ordcr 
to be able to sclect the most advantagcous one. Care 
sho:lld be taken to deal only with firms of high pro­
fessJonal standard and ample experience in marine 
const~uction work. Low-priced offers that may be 
submttted by less competen! and experienced con­
tr_;.¡ctors. can be very costly in the ·final analysis, as 
dJfficult1es ancl delays may arise and claims may be 
made for additional compensation. . 

64. In general, it is desirable that one general eÓn­
tractor shoulcl be made rcsponsible for al! civil 
~nginee~ing works and for .mcdium-sizecl spccialized 
Jnstall<ttlons such as gencrat1ng plants, lighting equip­
ment and not. ovcrly c~mplicated mechanical equip­
ment. Confus1on can anse at the sitc if two or three 
contractors are carrying out their respective tasks si­
multaneously, especially if the tasks are of a similar 
natur~ .. ~pecialized installations, such as a grain silo 
or faciiJtiCS for ~ ~11ajor bulk cargo terminal, require 
cont_ractors spec1a l1 zed in the tic lds in question. Su eh 
servJCes could be provicled by a subcontractor nom­
inated in the_prime contract. Civil engineering works 
connected w1th some special installations such as 
foundations, may be 'left in the hands of tl;e general 
cont_ractor. For large dredging works, a separate ten­
der JS almos! unavoidab!e. Civil engineering contrac­
tors c~nno~ be expectecl to h~we the necess::~ry costly 
an<.l dtvers¡fi.:;cl equipment. 

· 65. In some dcveloping countries there are capable 
local contractors of · international standing who 
would normally be pre-qualified. But it would be 
unwise to rc~trict tenders for large projects to local 
c.o~tractors, smce the benefits of international compe­
tltJOn _and of an access to a wide range of technical 
~-xpert1se would be lost. The employment of local 
t1rms may be obtained by encouraging foreign con­
:racto:s t_o subcontract as widely as possible to local 
iJr?antzatl~ns for less complicated works. Only for 
rnmor prOJects would it be appropriate to restrict ten­
d~rs [O focal COJ:tractors. fn many COUntries foreign 
btd<.lers are rcqutred to enter into a,. partnership with 
a reliable local firm. 

66. For th.e C?~struc~ion ?f large port complexes, 
~ven thc baste Civil eng1neenng works can be divided 
1nto a small numberof separate eontracts. The break­
w~te_rs may well be built inclepenclently from works 
WJthm tl:e port arca as there woulcl be no danger of 
r;HJtual Interfcrcnce, and since the construction of 
:".trge brea~watcrs can be a difficult task requiring thc 
!Uil attcnt1on of a contractor. Separate tenders will 

-al'io normally be aminged for dredging and reclama-

tion, which are usually very extensive in such big · 
schemes. Nevcrthclcss, for the sake of adrninistrativc 
convcnicnce aml sim.plicity a main general contractor 
rnay be entrustccl with al! or most of the construction 
work with thc undcrstanc!ing that, by agrcement with 
the Govcrnmcnt, he will enter into partnership with 
other firms or cmploy subcontractors. 

67. At an carly stagc, well-known internationa! 
contractors shou'!c! be asked whether they are inter­
ested in the project ancl willing to submit of'fers at a 
fixed date. If so, they should send pre-qualification 
papers listing their relevant experiencc and achieve­
ments. Aclvertiscments in professional publications or 
lcading daily ncwspapers can supplement individual 
letters in orcler to reach a wider range of firms. ,The 
ch_aract~r a_nd scope of the project neecl be only vcry 
bnefly md1cated. in the letters ancl advertisements. 

68. Upon receipt of prc-qualification paptrs a list 
can be prepared or firms qualified to submit tenders .. 
At this point the temptation to pre-qu;tlify too many 
contractors should be resistcd. Howcver, a proportion 
~f th_ose invited will nonnally not tender. Thc objec­
tJve JS to .have sufficient tcndcrs to obtain a broa<.lly 
basec! comparison. Tender documents are then sent 
to the selcctecl firms with a request to submit offers 
by a certain fixed date. The tender documents will be 
the basis ?f the future contract. It is generally prcf­
erable to mform each firm invited to tender of the 
names. of the others. Little purpose is served by se­
crecy 111 thcse matters ancl there can often be a def"­
inite advan.tage in specding up the possible proccss of 
the format1on of partnerships or consonia. 

J. TENDER DOCUMENTS 

69. A cle_ar and fui! description of the project 
should be gtvcn, in addition to the technical finan­
Cia_! and legal con~itions of contr<lCt. Only with suf­
fictent unclerstand1ng of thc required port fucilities 
and reliablc information on local natural and labou; 
conditions, can a contractor submit a realistic offcr. 
Three months should be allow·cd to all bidders for 
prcparing and submitting their bicis, and each bidcler 
must be required to visit the site of the future work 
in order to becomc acquainted with local ·conclitions. 

. 70. Dctailed conclitions of tender, inclucling condi­
tlons of contract, technical specifications of al! works 
bilis of quantities etc., usually form a volume oÍ' 
some ~00 pages. They must be preparecl by a team 
of cng1neers well acquainted with the drafting of 
such el oc u ments. The r nternational Fecleration of 
Cons~Ilt.ing Engineers (FID!C) ancl similar approved 
assoc¡at¡ons have stanclardized conditions of contract 
which will be of assistance in this task. This task is 
n~r-~1ally. beyond t.h~ capacity of an average port ad­
mlnlstraucn, and il JS appropriate tO retain a firrn of 
consulting engineers for the preparation of tender · 

. ~o=·"~.·-- d?cuments. This is a natural continuation of the pre-
. 1 .G,wd¡:fuws7orfiivC!IYenielinlilil<·r~wvrtd Bank-/oaiiHnd/Dkcred-· ___ yiou_s _task of con su !tan ts who ha ve assisted in the 
liS ( ,, .!Shln¡;t<ln, D c.. World Ilmk, 1977). . -planllin~g~ of Tl1e-·prop6sed -port ~facilities.-.~ 
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7l. Tyr¡rc;l h:nd:r d. ~~.-um.:nts rons.ist of two r<~.r:ts: 
~;ener<~i informatian f.:;r thc bidders. <!nd deta'!c:d 
~peC!fic:Hit.ns of :1!! worb. Thc gcncr;ll, inform;:¡t1on 
include:; rhe fol!<'lwing:· 

(.zl Pr..tcticll ;J;,t:.l :Jbout thc submission of bids, the 
clo~ine ÚJtc . .-,¡;.¡¿ sO on~ 

(f¡) ;,. rull <rcscrirtion or the rroject; 
(el Ihsic information about loca! conditions; 
,_., .. .., st·1t·mcnt of the t!UéHantces required (a small 
1<1•'\.<L' ~ 1) ' 

bid euanmtce (2-3 pcr cent of the contrae! va ue ano 
a m~)re suhstantia! performance bond or bank guar~ 
antee by the succcssfu! bidder (10-15 per cent of the 
fu!l price of works)); 

(e) The conditions of contract (standard form plus 
variatjons)~ 

(fJ A bill of quantities in which the bidder has to 
insert unit prices for each category of work; 

(g) Questions concerning legal provisions, arbitra­
tion procedure, the problcms of contractor's respon­
sibility and modalities of payment are usually denlt 
with in the conditions of contract. Price esca!ution 
clauses noting adjustment provislons and ceilings 
should be clearly defined. It is very helpful to the 
bidder if a standard form of contract is used. 

72. Arrangcments · may be included in the condí­
tions or contract for advance payments of the con­
tmctor for his mobilízation expenses, which can be 
substantial. ! !cavy cranes, pilc··drivers, bulldozers, 
gmders, trucks, trai!ers and passenger cars and pos~ 
sibly a dredger with auxi!iary equipment, may have 
to be broughi frorn abroad at a high cost. Housing, 
storage shtds for building materials and canteens 
have to be provided, which often require a special 
water supply ar~d a small power p!ant; bidders should 
be asked for a separate quo!ation for such items. An 
alternative rne1hod, which is not recommended, par­
ticularly for a large project, consists in requiring the 
bidders to include prürated costs of initial expenses in 
their quotations of unit prices for the various works. 
The unit prices becorne artificially innated by this 
procedure and excessive payments will have to be 
made if additional work not foreseen in original plans 
is to be performed, or if the quantity of work is at 
aJl jligher tha·n indicated in the biil of quantities. 

73. The second part of tender documents includes: 
(a) A list of the equipment that the contractor has 

io bring w the building site and of temporary facil·· 
ities to be provided fór his staff, the workmen and 
the supervising team. 

(b) Specifications proper, that ís, detailed descrip­
tions of aH things to be done by the contractor, the 
matefials to be used, their storage, handling, sam­
pling and mea:>uring, and the way in which various 
construction actívities should be organized. The writ~. 
ten speclflcations are supplemented by a set of basic. 
dra ... vings as an integra! part of contract conditíons. 

74 .. .it is a good practice to authorize the bidders to 
make their own proposals for modifying some tech­
nical conditions of tenders 2.nd to submit an alterna-

. .· h f 11 desi•'n data, in adc!ition Iu t:~'< 
'1\'C offcr ""tl u - ., . h h t d d • · rr~r in compliance w1t t e en er oc-
rnandatory Oll\; • d y, b 
urnents. The rnore cxpcnen.ce ~ontrfc~;s r.1~yti e 
able to make useful sugge~t10nsh or s 1g f md?,....• lCa­
tions of the designs or .'or te ,u~e.o. 111Crent 
materials that may result m lower pnces w1thout af­
fecting the qua!ity or characler of the works. 

75. Price quotations must be made by the bidders 
in unit prices. For each ítem. listed in the bill of 
quantities, the bidder must enter two sepa.rate fig­
ures one for the claimed unit price (per cub1c metre, 
squa're mcire, kilogram, tonne etc.) and another 
for t.he entirc itcm in accorclance with the quantity 
indicated. llowcvcr, payment is made in accordance 
with the qu;tntity of work élCtually performed as m~a­
surcd by thc supervising engineer and not accordmg 
to the quantity origina!ly cstimated, as shown in the 
bill of quantities. A different method of pricing is of­
ten used for items where the quantity of materials 
élnd the amount of work can be estimated accurately 
in advance for instance, an office building. In this 
case a lump sum price for each of such items should 
be entered in thc bid, so that no measurements will 

. be neccssary after completion of ·the work but nnly 
the usual control of quality of work and materials. A 
similar procedure is used for prime cost items, !{}r. 
examp!e, equipment specified in the contra,ct 

4. BID EVALUATION AND AWARD OF CONTRACT 
' 

76. Bid evaluation has the purpose of determiníng 
the value to thc authority of each bid and the deter­
mination of the lowest evaluated bid (which may not 
be the bid offering the lowest price} .. In additim~ to 
the bid price, adjusted to correct arithmetica1 erren¡, 

. other factors such as the time of completion of con­
struction or the efficiency f!nd compatibility of the 
equipment, the availability of services and spare parts 
and the reliability .of the construction methods pro­
posed, should be taken into consideration. To the 
extent practicable these factors should be expressed 
in monetary terms according to criteria specifled in 
the bidding documents. · 

77. A report on the eva!uation and compa.rison or 
bids setting forth the specific reasons on which the 
determination of the lowest evaluated bid is ·based 
should be prepared by the authority or by its consul~ 
tant. The award ·of a contract shotild be made to thr; 
bidder whose bid has bcen determined to be the low~. 
est evaluated bid and who at the same time meets 
the approprialc st<Jndards of capability and fina.ndnl 
resources. After · fiilal clarifir:atíons and dlscusslons 
the contract can be signed and unsuccessful cor::ir<>~~ 
tors notifíC.d and bid guarantees retur:ned. 

5, SUPERV!SION OF WORK 

78. The work even of a qualified and retiabk con-­
tractor must be properly supervísed to r.atisfy the in~ 
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(crested govcrnment'or port administra! ion that every­
thing· .is bcing done fully in accordance with the ap­
provcd plans. The first c!uty of site supervisors is to 
verify the qualit'y of materials and work. Duilding 
materials must be inspected befare they are shipped 
from the.ir place of origin. The method of transport-
ing thcm, thcir storage at the bui.lding site, and the 
clean.ing and other treatment of materials in prepa­
ration for use must be carefully watched. Methods of 
work. and technical operations such as the mixing 
an~ placing of concrete should be supervised. 

79 .. A second function of site supervisors is to 
measure the quantitics of work performed and of ma­
terials used by the contractor in order to determine 
the amount of perioclical part payments. Usually, 
such paymcnts are made monthly on the básis of cer­
tifica tes signecl by the supervising chief englneer. 
Payments are calculated on the basis of unit prices 
quoted in the contrae! with the application of the 
price adjustmcnt coefficient and the quantities mea­
sured· by the super.visors .. 

80. The supervisor also has a role in providing 
guidance and, where appropriate, direction to the 
contractor and in helping to resolve difficulties. He is 
required to explain the more complicated parts of de­
signs, to supply additional drawings and to issue in­
struct•ions in C<1se of doubt. He ought also to appre­
ciate that suggestions macle by a contractor with wide 
expericnce may be of great value, even though they . 
may be at variance with sorne provisions of the 
origina! speci tic a t ions. In su eh cases, providecl that 
the variation is carcfully recorclecl ancl·signed by both 
parties, noting the implications both as to time ancl 
asto cost, thc V<lri:llion may be accepted. Finally, the 
supervisor may havc authority, under the arbitration 
procee:lure, to decide on matters in dispute under the 
contract. 

8!. To organize such supervision may be a simple 
task for a relativcly minor project but for a large pro­
ject a strong team of supei'visors is necded, sincc all 
the abovc-mentioned tasks cannot be perforrned by a 
single· pcrson. Civil engineers, rnechanical ancl electri~ 
cal technicians, surveyors, accountants and office 
staff are needed for a large project, in aclclition to an 
experienced engineer as chief of the supervisory 
team. These persons must have at their disposal ap-

'propriate office facilities, living quarters ancl trans­
pon, al! of which may have t9 be provided by the 
ccntractor under the conditions of contrae!. In acldi­
tion, the team may have to cal! on specializecl assis­
tance from time to time. 

82. lt is thercfore an appropriate practice to entrust 
the task Of supcrvision to the firm of consulting 
engineers which preparecl the detailed plans and spec­
ifications for the project. The firm's staff are best ac­
quainl'ecl with the designs ancl are thus in a favour-

6. DES!GN AND CONSTRUCf TENDERS 

(TURNKEY CONTRACfS) 

83. A different proceclurc may be used for urgent 
port projccts. Instead of providing prospcctive bidders 
with final dcsigns and spccifications, a small number 
of highly experienced firms ís invitcd to propase par­
ticulars of construction, prepare specifications them­
selves and submit thcm together wit!l price quota­
tions. A general clescription of pon facilities, the~r· 
character, size and general lay-out are supplied to tht 
bidclers, and it is up to thern to ·select the best struc.· 
tural clesign and most appropriate building matcrials. 
This kind of agrecment is also known as a turnkcy 
contract as the builcler is expccted to design ancl to 
construct a complcx of facilities in fui! operational. 
orcler. · 

84. Advantages of th.e turnkey contrae! are two­
fold. The first is a consiclcrable saving• of time, as 
price calculations are maclc simultaneously with tlle 
preparation of specifications in a single operation. 
Secondly, the interested port aclministration may rc­
ceivc a' larger variety of ideas ancl Jesigns from high­
ly experiencccl sources at a relatively small cost. 

85. A wcll qualified stafT is neecled by the port ad­
ministration for the preparation of basic plans togeth­
cr with other conditions of contrae!, and later to cval­
uate the varying technical offers, particularly the dif­
ferent specifications proposed, and to supervise the 
works. Not many ports have a sufficiently competen!. 
staff for this, so that consulting engineers may stilt 
be necded. Although a potential saving of consulting 
engineer time cxists, this is unlikcly to be great. 

86. To prepare such a clesign and construct offer is 
a difficult ancl costly task which can be successfully 
performed only by firms organized for both port plan­
ning ancl port construction. The number of firms in-. 
vitecl to submit offers should be limitcd to not more 
than three, since otherwise the incentive for partici .. 
pation would be very small. The high costs of pre­
paring the bid woulcl not be justified by a small 
chance of obtaining the contrae! in the face of 
competition. It is therefore fully appropriate in a cle­
sign ami construct tender to offer a moderate com­
pensation for the preparation of o!Ters, irrespcctive of 
the final awarcl of the contract. 

87. The clcsign ancl construct methocl is more of­
ten applied to work requiring very specialized tech­
nologies, such as oil refineries, pctrochemical plants 
or even largc gr<tin silos. Neverthcless, it can also be 
usecl for more general port construction projects if 
p;trticular circun¡stances so warrant. 

7. TENDERS FOR DREOG!NG ANO RECLAMATION 

able position lO offcr guidance or clirection to the 88. Conclitions of contract for a major clreclging 
contractor. Few pon authorities are able to provide projcct are usually standard amendments to the FID-
for such supervision from among their own staff, but IC forms. It is not easy to determine in advance thc 
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fore, the formula for mcasuring the amount actually 
drcdgcd must be carefully cstub!ished. Conditions of 
tide and weathcr may seriously afTect dredging oper­
ations and the kind of equipmcnt to be used. Tender 
documents foL a: large clredging scheme should be 
preparcd wi'th' 'p<Úticular care, and the data gathered 
during the ficld investigations discussed in part one, 
chapter VI, on the civil cnginecring aspects, should 
be made fully available to the bidders. · 

89. The target -depth of water to be <Jchicved can 
never be expected lo be reached exactly by the con­
tractor owing to the vcry nature of dredging. A fair 
tolerance must be allowcd for in tender documents; 
and in any c;.¡se the quantity of material moved can 
be dctermined only approximately. Descriptions. of 
the kinds of soil which will be found should be as 
accurate as possible. The nature and the estimated 
quantity of each kind shoulcl be listed in tender doc·· 
uments, together with an indication of the degrec of 
accuracy the esiimate is believed to have. The clas­
slfication of soils should prefcrably be made in accoro 
dance \vith !he 1972 Rcport of the Permanent Jnter· 
national Commission of PIANC;4 a di1Terent nomen-

• Tive Pcrmanent lntern:1tional Association of Navigation Con· 
gtesses, i 55 rui: de la Loi, Brussels, Bclgium. 

·clature may be misunderstood by the biddcrs. 1h'::. 
classification of rack matcrials is !ess standardized, so 
that a dctailed dcscription in the tender documents is 
essential. 

Q. Parlicipation of project planncrs 

90. Since most of the routine work of implemen­
tation is. usually entrusted to consulting cngincers, 
the local port planning tcam has. the opportunity · to 
concentrate its attention on the continuing substan­
tive aspccts. Team members should · follow the pro­
gress of work to ensure that the conceptions and de­
signs are transformed into reality as technical facili­
ties each of which has a pre-determined function. 
Small errors <Jnd étpparen't imperfections can usually 
be co'rrected during the construction period. 

91. When 1he ncwly-built facilities become opera­
tional it is highly advisable for the port planners, or 
at least a part of ti1e original local team, to observe 
careful!y current port opcrations in oroer to see hovi 
various particulars of the design and ·¡ay-out· aiTet::­
the efficiency of the daily work. Observations of th<;L 
kir:1d, carried out for a certain period of time, will 
serve as a most valtiable guidance for pianning future 
facilities and for possible improvement of.those júst 
complcted. 
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Chapter II 

PLANNING PRINCIPLES 

A. Por! planning objectires 

92. !deally, · the facilities which a port provides 
should be designcd jointly with the ships·which w'ill 
use them, the lanc! transport and .the port facilities at 
the other end of the route--·that is, as part of an in­
tegrated transpon system. Unfortunate!y, this ideal 
can rarely be achieved. It is possible only when thc 
whole transport chain is under a unified rnanage­
ment. For example, in the case of a specia!ized bulk 
ch:::mical cargo tcrmin;:ll associated with a local chem­
ical plant, wllcre thc managíng authority also controls 
the shipping neet and the ¡,,;,'" úistribution system; 
or again, ih the case of a door-to-door container oper­
a\ion, where the carrier manages the whole system. 

93. In such cases; the planner should consider the 
port problem cntirely in the context of the larger. 
transpon system of which the port is a part. The 
planncr should not forget that strategic and social 
consic!erations play an importan! role in the location 
of a new port. Within these considerations he should, 
however, enea u ragc and assist t he i nd ust rial plan ners 
to se:Hch for thc 0\'er-all cconomic optimum be­
twcen, for e:\ample, ship size, rate of discharge, size 
of buffer stock and hinterland transport facilities. At 
this stage the planner should a!So examine the tech­
nical specifications of the ships proposed, to bring to 
!ight any tcchnical problems which n~ay _arise in the 
port. 

94. More often, such all-embracing plans will be 
very difficult to clraw up and irnplement sincc they 
involve many diffcrcnt interests. lnsisting on an inte­
grated transport plan as a preliminary to port devel­
opment may then cause serious delay. Moreover, in 
the case of a public berth to haÍ1dle general cargo, 
there will be so many c!ifferent users, each with their 
own physical distribution systems, that there would 
be 'litt!e me;tning to integratecl. transport planning. In 
that case the port devclopment p!anning can safely 
go ahead with the íollowing objective: 

To pro,id~ pon facilities and operating systerns in the nulional 
intcrest at the lowest combinc:d L'Ost to thc port and port · users. 

95. To plan for such an objcctive demands a good 
knowledge of the future customers and their probable 
Cargocs, and is the traditional form of port planning. 

• 
·!t aims to produce thc hest plan for whatcvcr traffic 
demand is placee! on it without trying clircctly to in­

~:.~-~~ __ , Qu_e_l]_~ __ .!_b~~foe_rT}_Of that c!emand. Naturally, any 
Promotion acllvity-:~-Tavüur-oftne port, an<:n~Tíorts· 

to attract traífic and increase its volume, should be 
takcn into consideration. · 

B. The inrestment plan 

96. Ports in developing countries should ri6rma!ly 
plan on the. basis of a continuing clirnate of growth 
for the next few clecadcs. The continuing expansion 
of ovcrseas tradc in the majority of clevé!oping c6un­
tries implies a continúing cxpansion of m;uitime 
trade, anc! in order to serve a fully devc!oped hinter­
land the extent of port facilities required may be 
severa! times greater than those existing at present. 
Clearly, in spite of the offsctting efíect of the intro­
c!uction oí the use of containers anc! of impon substi­
t u tion poi icies, t he re are gro u neis for be! icvi ng t líat 
developing countries will in general sce a strong con­
tinuing growth of c!emand for new or improvcc! port 
facilities. 

97. There will be technological anc! social c!evelop­
mcnts that i1eccssitate the use of new types of facil­
ities or diffcrcnt locations, for example, sites ncarer 
dccper water or at a newly planned industrial centre.· 
Therc will thus be a break with the past anc! the 
nc:ccl for a ncw clcvclopmcnt policy, inclependent oí 
previous plans. J3ut in many cases thc builcl-up of c!c­
mand will be continuous, and thc acloption of the 
new technology will be gradual during a scquence of 
investments. For examplc, as described in part two, 
chapter IV, a multi-purpose general cargo terminal 
may be implemcntecl in stages, each of which take~ 
account of existing general cargo facilities. In such 
cases it is advisable, both from thc engincering and 
from the economic points of view, to cnsure th,at the 
investments are in fact treatecl as a sec¡uence. 
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98. The master plan for eacli port should set the 
long-term c!evclopment strategy and this in itsclf 
should inc!icate likely investmcnt ·scquences. Befare 
taking a dccision on any one c!evelopment projcct 
within the master . plan, thc investing authority 
shou!c! cal! for comparativc economic analyscs of 
severa! variations in thc sequcnce of which it forms 
part. The majar variations which should be studicd 
should inclucle: 

(a) Delaying capital investments by investing in­
stead in improvcd productivity (equipment, special 
installations ancl associatccl training programmes); 

·(b) Improvin~ cxisting facilities instcad~of building 
ncw oncs; -_ -



(e) Combining the first and second stages o~ a d~­
\'Clopmcnt programme inlo a ~ingle large project ~n 
arder to cconomizc in construct1on costs and io avo1d 
1hc interfcrcncc in pon opcrations whi~h wot~l~ re· 
sult from a sccond pc.riod of constructiOll actiVJty; 

!dl The simple econo-mic policy of investing_ in fac­
ilities one .by onc :.tS thc dcm;md for thcm budds u p. 
The first two mcthods should be. employ~d to the 
,, .... 0 , JlO<:sible b2fore in\'CS! mcnt JS made 111 the CX· 
L. !~o.. • .... " 

pansion of f;JCilities. 

99. The most appropriate plan will u.s~;~ll.Y com­
prise a mixture of al! four of thcse possJ.bJI~t'.cs, and 
therefore rilathematical merhods of optlrlllZJOg the 
clcvelopment policy are !1ot often likely .to be of as­
sistance. Tllere is no sat 1sf;;ctory alternative to calcu­
lating t.he economic and financia! result~ of each ?f 
the development sequcnces and companng them m 
de.tail. This work of searching for the best sequence 
of clevelopments through which the port should pass 

· on its way towards a growth target, rather than mere­
ly finding the best config~~ration. to han91e a given 
traffic forccast can be readJIY carned out m the form 
of a discounted cost and revenue analysis. 

100. A major aclvantage of having studied an.al­
ternative ÍI1\'CStmcnt sequence is that at any t1me 

. during the period after the initial investment has 
b::en commitled, it wi!l be relativcly casy to changc 
the plím as circumstances change, the rcquisite infor­
mation being .available. This adaptability is an im­
portant feature of the continui.ng developmen~ plan. 
This calls for the regular updatmg of systematJc traf­
fic forecasts and the ability to recognize and take 
quick account of suelden changes ir: sh!ppi~g servic~s 
or traffic dcrnands. Trarfic forccastmg JS d1scussed m 
chapter JII b-:low. The ¡5rinciple to be established is 
that· the port management should maintain a perma­
nent ability to recognize changes in demand and- to 
re-assess the development programme. Steps which 
could be considered are: 

(a) The setting up of small pcrmanent planning 
and market research sections; 

(b) The institution of periodica! (e.g. quarterly or 
semi-annual) pl<.mning mectings at whic.h any new 
developments are reponed and_possible action is dis­
cussed~ 

(e) The incorporation in each development project, 
whether supported by national resources or by exler .. 
nal funds, of the possibility of modifying it, if neces­
sary, at any suitable stage of its progress; 

(d) Ensuring that · the economic, operational and 
financia] calculations of each of the alternative pro· 
posals are properiy documented and stored for easy 
reference. 

C. Termina! dc!;ign principies 

JO!. Part two of this hanclbook gives methods of 
calculating !he required capacity of a terminal to han­
die a given traffic cle.mand. For these calculations, 

diffcrent principies have bcen applied, dC:pending on 
the nature of the diffcrcnt classcs of shql trame: 

(a) For convcntio~al brcak-bulk cargo, it. is ne~es- · 
sary first to ascertalll the n~mbc~ ?f b~rthtng-pomts ,. 
nccdcd in ordcr to kcep shtp waltJilg-ttme down to \ 
an cconomic leve!; ,_ 

(b) For cbntainér cargo, it is nccessary first to de­
termine the arca needed to handle the annual 
throughput without impcding the operation; 

(e) For spccialized bulk cargo, it is necessary first 
to find the hourly rate of discharge or loading that is 
ncedcd in order to handle the ships in an acceptable 
period of time. 

102. Although the starting point for .each calcula­
! ion is di!Terent, tlle full mcthod rcquires the joint 
study of productivity, the riumber and size of facil­
ities necded and the leve! of service lo be provided. 
The relationship bctwecn terminal capacity and leve! 
of service provided is a basic feature of all dcvelop­
ment plans, and is discussed in the following para­
graphs. 

O. Thc: problem of pianning berthing capadty · 

103 .. If ships arrived in port '.Vith complete regular~ 
ity, and if the time taken to discharge and load ships 
were const<lnt, it \Vüuld be a simple matter lo deter-
mine the benhing capacity that would guarantee both 
the fui! utilization of berths and the avoidance of 
"queueing" by ships. Unfortunately, such an ideal A 
situation can never exist. liners, and more particular~ • 
ly t ramp vessels, arrive in port as if at random .. In. 
;icidition, the· time taken to discharge and load sh1ps 
varies considcrably owing to variations in the quan-
tities and types of cargo handled, the way cargo is 
stowed and the cargo handling rate. 

104. This combination of a variable sh!p arrlval 
rate and a varia_hle ship working time means !hat a 
!00 per ccnt bcrth occupancy could be guaranteed 
only at the expense of a continuous queue of ships. 
Similaíly, the guarantce that ships wouid never havr.; 
to wait bcforc heing able l.o b"erth could be givcn only 
at the cost of extrcmely Jow average berth occupan· 

. cíes. Ncither of these two al!ernatives is acceptable. 
What is required is a compromise between these 1wo 
extremes. 

E. Cost considcratlons 

105. Port costs are made up of two parts: 

(a) A fíxed component which is independent of í.he 
tonnage throughput (inc!uding the capital costs of 
quays, sheds, cranes, etc.); 

(b) A variable component which depends' on ton­
nage: throughput (incluciing labour and staff costs, 
fue!, maintenance costs, etc.). 

·As the tonn~:~ge handled at a berth lncreases, so t¡,;; 
fixed cornponent, when expressed as a cost per i.o.n. 
decreases. The variable component, wh(;n expressed 
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as a cost per ton, will probably remain fairly stable 
until the benh comes under pressure to achieve high 
tonnage throughputs, at which point the variable cost 
per ton will tcnd to rise owing to the necd to use 
more costly methods of cargo-handling. Figure 8 il­
lustrates the relationship between the port cost per 
tom and the throughput. Tt can be seen that the port 
cost curve (which is the sum of the fixed and the 
variable components) reachcs a mínimum value when 
the rate of reduction in the fixed cost per ton equals 
the rate of increase in the variable cost per ton 
(point A on the graph). 

106. Then there is the cost of ship's time in port.' 
This time also, is made up of two parts: 

(a) The time the -ship spends at the berth; 
(b) The time the ship spends waiting for a berth to 

become vacant. 
As traffic increases, the time ships spend waiting to 
get onto a berth increases. At hígh berth occupancies 
this increase in ship waiting time is quite dramatic, 
as ·is shown in figure 9. 
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107. The total costs incurred by ships in port is 
found by 3dcling together 3Ctual port cost and the 
cost of ship's time in port, as illustrated in figure 10. 
The total cost pcr ton curve also has a mínimum 
point (point B on the graph), but this mínimum is 
achieved at a lower throughput than that at which 
the lowest port cost occurs (point A). Port planners 
need to be <!\Vare of this most important point. Plan­
ning to minimize port costs alonc will gcnerally result 
in an unsatisfactory leve! of servicc to shipowners 
which can lcacl to congcstion' surcllarges and will not 
be economically acceptable. 

108. The mínimum total cost depencls on the size 
of the various cost elements. Thc location of thís 
mínimum is dependen! on rhe rclative capital costs 
of ships and of berths. Thus, in respect of break-bulk 
general cargo ships higher berth occupancies are 
economically justilicd tllan is the case in respect of 
the much more cxpensive spccia!izecl vessels such as 
container ships, tankers and liqucfied natural gas car­
riers. For this reason figures 8, 9 and 10 do not have 
quantified scales. Furthcrrnorc, the shape of the 
curves ancl hcnce the position of thc mínimum de­
pcncls on the rdationship betwccn bcrth occupancy 
ancl ship waiting time, which is complcx. Queueing 
theory, a mathernatical technique, can be used, but 
thcre are clangers in using the publishcc! tablcs basecl 
on this thcory without an unc!erstanding of the as­
sumptions involved. 

109. To assist the planner in choosing ·terminal ca­
pacity, part two of the. handbook providcs planiling 
charts which bring into play all the important pwc­
tical factors. They include a sufficicntly accurate re­
lationship between waiting-tíme and berth occupancy 

~-to enable plan nerstoJind Jhe .opti mJ..I_rll-~~onQ_Illic:c;~a­
pacity nceded to mect a given trame clemand. The 
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rclationships are based on a distribution of arrival 
<md sef\·icc times which corrcsponds most closely to 
typical conditions. 

F.·· Berth occupancy 

110. Care is needed in interpreting records on 
berth occupancy, if this is to be uscd as a· yarclstick 
for future plans, or for comparing the relationship be­
twecn bcrth occupancy and throughput at different 
ll:rminals. Be11h occupancy is a mesure of facility 
utililalion and should not be used as a mcasure of 
traflic dánancl unlcss the other main factors-re­
sources 1.1scd, productivity, berthing policy·--remain 

. constant. which is rarely the case. 

1 J J. For example, a certain container terminal was 
keeping monthly statistics both of bcrth occupancy 
and of the quantity of cargo handled. Examination of 
a ninc-month pcriod showed an apparently invcrse 
relation between the two sets of statistics: as the 
figure for t'onnage handled went down, the figure !or · 
berth occupancy went up; This seemed contrary to 
common sense, and on further examination it was 
found that the higher berth occupancy figure was the 
result of congestion at the terminal, which slowed 
down ship turn-round and so caused the bcrth to be 
occupicd for !ongc:r periods, while tonnagc through­
put clropped. In this case urgent steps taken by the 
management to relieve the terminal congestion 
brought a reverse in the trend, with throughpút ris­
ing again and berth occupancy fallíng. 

112. Although recorded 'data on benh occupancy 
may be misleading, berth occupancy rules-of-thumb 
can be used in plat1ning calculations where the pro­
ductivity target is clearly defined. A bettcr procedure 
is, as in the planning charts givcn in pan two of the 
handbook, to obtain the figure for bcrth occupancy as 
an output statis_tic from calculations b<Jsed on thc 
other factois. Comparison with recorded figures can 
then be used as a check: 

G. Waitin~Hime/serYice-time ratio 

1 13. This ratio is widely u sed as a measure of the 
leve! of service provided by a terminal, as wou!d 
seem logical, fór ships that have less cargo to dis­
charge cannot afford to wait as long as ships that 
have more. Jt is usually considered that waiting time 

.should be not more than JO to 50 per cent of work- · 
ing time. But this ratio also is misleading. since it can 
improve (i.e. decline) as sef\'Íce-time deteriorates (i.e. 
incrcases). As with berth occupancy, the ratio should 
be used only when the other factors are constant. 
Better still, as shown in the plannii1g charts in part 
two of the handbook, the ratio should be set aside 
and only the total turn-round time used as a measure 
of the port's performance. When the plan has been 
bas·ed on investing for t::e economic optimum. the 
waiting-time/service-time ratio is bound to be an 
acceptable figure, gener;llly less than 30 per cenL 

H. Pl:m ni ng for \'arialions in t r:dTíc 

J 14. It is not ncccssary to use compliCatcd mathe­
matics to c!cmunstrate that a tardy port response to 
an increase in traffic will lead to coneestion which 
can be serious and long-lasting. Supposing for cxam­
ple that a terminal can handle 60 ships a month, a 
JO per cent increase in traffic, mcaning a mere six 
Hdditional ships a month, is likely to go unnoticed 
for sorne months if arrival rates are not carefully 
monitored. Unless action is taken to increase the rate 
of working thcrc will be an extra 18 ships in the 
queue after thrce months. If th~ port management 
then responds to thc situation by incrcasing the rate 
of handling ships at the port by 10 per cent, and 
maintains this increased rate continuously, it will 
mcrcly stop con¡;cstion gctting worse, There will still 
be a permanent qucuc of more than 18 ships, and 
long waiting times. In orcler· to relieve congestion, 
much more must be done: if the rate of working 
were incrcasc.d by 15 pcr ccnt over the original rate 
so that the pon could handle 69 ships a month, it 
would still take a further six months to clear the con­
gestion. Furthcrmore, under congested conditions 
improvcmcnts in handling nttes are extremcly diff¡ .. 
cult to introduce and maintain. 

115. \Vhilc cmcrgcncy action can be taken in such 
cin.:umstanccs, 1he possibility of emergency action is 
not an acceptablc rcason for restricting investment a.t 
the p!anning stage. There has been too little appre­
ciation in the past that many ports have been 'Nork· 
ing with far too smail a margin of safety in their 
capacity. 

116. Working with too small a margin of spare ca.· 
pacity can have serious consequences not only when 
trame gradually increases, but also when there are 
short-term surges in trafíic, particu!arly as a port has 
a tendency to be incfíicient when it. is congested. The 
port may thus reach a position from which it cannol. 
recover w,ithout emergency action. For exarnple, a 
group of chartcred bulk cargo vessels arriving all to­
gether can prevent general cargo vessels from usir.g 
the berths, and their cargo can congest lhe port land 
area. Consequently the facilities are unable to recover 
to handle !he average traffíc after the peak has sub~ 
síded. When the increased demand congests a port, 
work slows down and throughput drops. This is a 
strong aígument for bringing into play more capacity 
when the dernand is high and less when it is low, Le .. 
having a reserve of port capacity which is used only 
during peaks. Is there therefore a case for investíng 
in scme spare capacity and keepíng it for emergen· 
cies? To examine this probiem the planner must as k 
\vhat wi!l be the form of a traffic increase when it 
comes, how thc management will find out about it, 
and what control the port management ·will have 
ovcr the port's reaction to it. 

i 17. The trame increase is most likely to take one 
. of the following forms: 
. (a) The introduction of a new shipping service. or 
of additional ch::~nered vessels~ 
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(b) ,, gradual trend towards larger shiploads in an. 
,,¡5ring scrvice; · 

te) ~lore frequent calls by an existing service 
1:r.rvugh the placing of aclditional ships in the ser­
' ;:~-normal! y announced in advance); 

(J) Exceptional calls, for example, ships diverted 
from a neighbouring cbngested port. 

forecasting is such that merely fincling the economic 
optimum solution in relation to thc best forccast, ami 
investing for that situation, does not in itself consti­
tute a satisfactory port plan. 

I. Co-ordinaled conlingcncy plarúrln~ 

118. Anothcr change which can havc a majar ef- 122. In addition, an investment plan should make 
f,.:ct on thé port without bcing recorded as a change provision for ncxibility in the port's response to ab-
in the leve! of traffic is a changc in the m~.tnner of normal incrcascs in traffic clernand. it is strongly rec­
.:.,rrying the cargo. For example, a decision to trans- ommcncled that each port should have at its disposal 
rDrt grain in bulk can cause serious problems for a a contingency plan for bringing additional reserve ca-
p)rt accustomed to and proficient in discharging pacity of various kincls into use in a systematic, co-
.grJin transported in bags. ordinatecl fashion. The majar facility necdcd to pro-

119. The increase will be suelden when, for exam- vicie reserve capacity is aclditional berthing space. In-
pie. a new scrvice forms a sizeable part of the total vesting in cxccss modern berths ancl thcn delaying 
.trJffic of a port, when a majar national planning de- their commissioning is one option, but it will normal-
.cision is takcn_.:_for example, to incrcase a building ly be too cxpcnsive to tic up capital-intensive bcrths 
,programme, with the resulting arrival of a series of in this way. Arrangemcnts for overflow trarfic should 
·ú:ment chartcr ships at a por,t-, or whcn a large neigh- be cheap and simple, for exarnple, working to lightcrs 
'b,1uring port beco!llcs congestcd and divertccl traffic and then to lightcragc berths. This will result in 
swamps a smr!ller port. Responding to a sudden in- higher cargo handling costs, but the total econon1ic 
crease only after it has happcncd will usually be too cost pcr ton of cargo will be less than if ships are 
Lite, becausc of the time needecl for adjustmcnt. made to wait for regular working. 
'\\'hen the change is gradual (either bccause it is a 123. Thc characteristics of such overflow arrange-
mattcr of a progressive increase in the size of ship- rncnts--low capital cost and high operating cost-are 
!oJds or bccausc an additional ship placed in a ser- preciscly those of the olclcr berths in the port, or of 
\ice accounts for only a sm~lil proportion of the total moorings. An efTective policy can be to use regular 
arrivals), i t m ay escape not ice un less traffic figures new bcrt hs d u ri ng norma 1 condit ions, keepi ng thc old 
are being very closely watched. Although accurate berths and moorings in reserve for peak periods. This 
current statistics in fact reflect the changes that are is aclvantageous also from the productivity stanclpoint 
taking place, since the traffic leve! fluctuates about as concentrating thc traffic as much as possiblc on 
its aver~tge valuc al! the time, an importan! trend can thc new bcrths will result in lower operating costs. It 
b~ conce~tlccl by thc normal traffic variation. Consul- is truc that tlli.: appro; 1cll causes ccnain managcmcn' 
Lttions with shippcrs can be of help in discovcring prubkms in tlté curnmissioning antl clecomn1issioninr. 
thc5e trends or cven in preclicting them. of thc overflow berths, since the switching of' labour 

120. There can be problerns of short duration. For ancl facilities m:1y not be easy, but thc effort involved 
shoulcl be worthwhile. example, when the arrival of a priority passenger vcs-

s.:! p;e\cnts work on a ship-loadcr for one shift, the 124. There are severa! othcr forms of reserve ca-
effect is not likcly to be serious. The volume of ex~ pacity. Each of the factors that are involved ·in the 
POrt cargo piling up is not likely to occupy a large me<tsurcmcnt of capacity (as shO\vn in the planning 
part of the stor~tge space available. With situations of charts in part two of the handbook) could have somc 
sli.ghtly longer duration, congestion problems may spurc capacity in them. In the matter of ship working 
anse. For example, when importers take advantage of thesc factors are: 
a low commodity price, a large number of containers (a) The procluctivíty in tons per gang-hour; 
may arrive together but severa! weeks will probably 
be requircd to arrange onward transport. The contain- (b) T~e number of gangs allocntcd per ship~ 
ers must stay in the port area' for that period, and (e) The number of clays the bcrth is in commis-
unless an overflow park is available, there will be sion; 
congestion in the container park. (d) Thc number of hours workecl per day. 

121. Longer-term traffic changes raise the question 125. In arder to hold clown unit costs, productivity 
?f the proper leve! of pon invcstrnent. Here, choos- should always be us high as possible. Since there is 
Jng the amount of spare capacity which is available usually a labour pool which is a cost to the port even 
for use but which is kept in reserve is a very serious when idle, and cargo clistribution in holds often 
decision. The balance between, on the one hand, in- lirnits the cffectiveness of extra gangs, it will normal-, 

A _v.esting in reserve capacity and thus kecping expen- ly be wrong to keep any spare gangs in reserve. Days. 
W' SJ~e facilities idle and, on the dther hand, the prob- al!ocated to maintcnance and dredging work shouid 

=¿'~---- __ abllity of facilities becoming congcsted, will neecl to not be considcred as a reserve since these activities 
-bc~argueEl=out~on~standar,c.Lecooo_rnic~g.eounds. How- are cssential to the long-term capacity of the berth, 
ever, ít must be n:cognized that the unccr!ainty~Tit 'a!tnol:iglr·sc:fn-1e--m~xioility in-scheduling·rhe~wol'k~dur-~. 
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ing periods of peak trame can be usefuL Thus !.he 
main room for manoeuvre wil! be in the numbcr of 
hours worked. A port which is congested should · 
work ihe maximum possible number of hours within 
the limits of thc avaílab!e storage arca and traincd la­
bour. The aim should be to revert :o less than this 
maximum as soon as the congestion is cleared. 

J 26. It is not a good policy for planners to base in­
vestment analyScs on the assumption that new facil-

. ities can be brought into opcration and more inten­
sive working mcthods introduced at one and the 
same time. Cont:nual planning' on the basis of max­
imum working possibilities and mínimum economic 
investmcnt will !cave the port vulnerable to normal 
var!ations in traffic. The provision of reserve capacity 
should be given the same systematic attention by 
port planners as is given both to the port develop­
ment plan and to the programme of practica! im­
provcments in the use of existing f<Kilities. 

J 27. Preparation of the co-ordinated port contin­
gency plan consists of three main actions: 

(a) Providing equivalent reserve capacities in al! 
parts of the port system~ 

(b) Obtaining prior approval for the use of these 
capacities when certain situations occur or are about 
to occur~ 

(e) Setting up an information system to rcport au­
tomatically when such situations arise orare about to 
arise. 
The basis of any con1ingency action will be top man­
agcmenl approval, although this approval wil! nor­
ma!ly be given only when the agrced indicators of 
clemand have passcd the planned threshold. 

128. In addition to the use of additional mooring 
berths, incrcased ove11ime working and workíng dur­
ing normal ho!idays, typical contingency plans may 
include: 

(a) Increasing handling facilities by hiring rnobi!e 
cranes from outside the port; 

(b) Increasing the average number of gangs per 
ship by hiring additional contract labour; · 

(e) Speeding up the repair of equipment by buying 
spare parts manufactured locally; 

(d)·Hiring additional lighters and working overside 
both at moorings and on the outer ship's side at 
berth; · 

(e) Opening up additional storage arcas under cus­
toms bond either within or outside the port; 

(}) Hiring additional trucks and trailers for trans~ 
port io storage areas~ 

(g) Giving priority berthing to high throughput 
ship ly,pe.s .oT ships >.vith .pcrishable goods. 

l ?9. The niain econornic benefit of port invest~ 
ment is the ability to reduce ship turn~l·ound time. 

Consequcntly this is oflen the dctermining factor it~ 
sctting the economic optimum. Thcre are two aspects 
which. managcmcnts should be aware of in making 
an investmcnt decision on this basis. 

J 30. First, the immediate bencfit from :port invest·/· 
ment may accrue, not to the investing authority but \ · · 
to the uscrs of the port, many of whom will be for-
eign. However, in the long run, the port and the 
country as a whole will derive considerable bcneftt 
frorn the cxtension and modernization of port facil-
ities. Jt is also quite in arder for the authority to in-
vest in more capacity than the economic optimum 
when it has good rcasons for doing so, for cxarnple, 
in order to provi. i:~ a dclibcrately higher leve! of ser-
vice to the uscr ;!s a promotional policy to cncqurage 
the use of thc port or to foster local industry as part 
of a regional dcve)opmcnt policy. There is not fíke!y 
to be any good case for investing in less than the 
economic optirnum except where the relevant analy-
sís was maclc on too narrow a base or where the de­
cision authoriti~s know rhat in a wider context the 
growth of thc port should be rcstricted {for example, 
when tntffic is to be divcrtcd to other ports or other 
transport modes). 

131. Thc second aspcct is the practica! implicat!ons 
of thc average ship waiting-time. This mcasure of 
scrvice iO ships is not as simple as it may· appcar. A 
typical cost·bcnefit calculation · may show that the 
bcst compromise betwcen the cost of keeping ships 
waiting anci the cost or providing extra capacity is ar-
rived at wíth a berth occupancy of 75 per cent for a 
gmup of five general cargo bcrths, and that this gives A 
un average waiting-time of one day, compared with W 
:m avcrélge sérvice-tíme of 3! days. 

132. An average waiting-time of one day has n 
specific mathcmatical meaning, however. Taken over 
the long tenn, this one day average waiting-timc for 
a five-b.::rth group should mean thflt: 

(a) Sorne 55 per cent of the ships arrived w íind a 
vacam bcrth and did not have to wait at al!; 

(b) About 10 per cent ha? to wait more fhan 4 
days~ 

(e) About 5 per cent had to wait more than W 
days~ 

(d) For about 2 per cent of the time, alJ be11hs 
were vacant. 

133. Thus, for this economir. optimtnn be:nh 
group, for the greater part of the time there is no 
queue of ships waiting for a vacant berth, and for 
ilbout one week in the year all five berths may b\-; va­
cant. But in spite of this there wiii be times when lhe 
qucue builds up to cause 1>hip waiting-times subs1an~ 
t!ally longer than the service time~ 

1340 There are three lessons to be !eamt frorn this;: 
(a) A group of berths which rarely ot never ;un~ Hs 

queue of ships down to zero is !oaded above the eC·· 
onomic optirnum. 

(h) The normal situation at a group of berths 
should be that immediate berthing is possible for a. 

28 



llll<.~jority of the vessels arriving, but the fact that this 
iis the case al a given port docs ,nÓl mean that furthcr 
iinvestmenl cannol be justified. 

(e) Shipowners are not enlitled lo use the cxcessive 
·~vaiting·-time of a few ships as an argumcnl lhat the 
•port is congested. Only lhc average of the waiting­
.times of a sufficiently large numbcr of ships can be 
used in such discussions. 

135. The planner should also be aware or the facl 
lhat, even with lhe same rale of working and the 
same long-term average traffic demand, there may be 
substantial devia1ions from t'he average wailing-lime. 
There is always lhe chance of a higher than average 
leve! of traffic persisling for a monlh or more, wilh 
a slow upward drift of waiting-lime and queue lenglh 
which will be tqually slow to clcar. These upward 
drifls in waiting-time can be counleracled by means 
of an operalional policy lhal reacts to pressure. For 
example, provision should be made for more inten­
sive working when required. Planning on the basis of 
lhe long-lerm economic optimum wilhoul allowing 
for contingencies is bourid to lead to short-term con­
gestion. 

K. Scheduled traffic 

136. \Vhere there are expensive facilities for hand­
ling expensive ships, ensuring 1hat the ship \Vil! nol 
be macle to wail will resull in a low berth occupancy 
\\~hich will nol be acceplable lo the port. The only way 
in which the berth occupancy can be increased with­
Ot:.Jt giving an unacceplably high probability that the 
ship will have 10 w:.1i1 for a berth is to persuade ship 
operators to schedule their arrivals more regularly. 
Specific days can then be allocated to particular ser­
vices, so lhat each ship can be guaranteed immediate 
berthing if it arrives on time. Such arrangements 
gencrally allow a certain amount of lalitude as re­
gareis· arrival times, but with an agrcement that a 
vessel arriving outside these limits loses its priority. 

137. If severa! services can be persuaded to enter 
in.to such agreements, berth occupancy can be quite 
high. In such cases service-lime and waiting-time re­
lafionships cease to apply and the berth requirements 
can be calculated directly from the programme of 
scheduled arrivals. \Vhen some days are allocated to 
scheduled services and others to general traffic, the 
calculation of requirements for the general traffic 
must be made aftcr subtracting from the total avail­
able berth commission days thosc taken up with 
scheduled arrivals. This calculation can be carried out 
directly with the planning charts given in part two of 
lhe handbook. · 

L. . Seasonal Yariafions 

b(lity of taking steps to even out the demand. Order­
ing and stockholding policies may be changed to 
.srnooth out the demancl nuctuations. New industries 
such as the processing of agricultura! proclucts into 
non-pcrishabk forms rnay be introduced in orcler to 
reduce thc pcnk clcmand at harvest time. Another 
form of srnoothing which can always be used is to 
seek complerncntary traffic for the terminal con­
cerned cluring the off-peak season. 

139. Such mcans of smoothing out demancl may 
be less costly in cconomic terms than the provision 
of the requisite .port infrastructure, the associated 
physical clistribution facilities and a reserve of !abour 
at a leve! sufficient to meet the peak dcmand but 
which remain undcr-utilizccl for much of the year. 
Thc economic penalty of this under-utilization will be 
partially offset by lhe low unil costs resulting frorn 
the efficicnt handling of large quantities during peak 
periods. In each case lhe advantages and disadvan~ 
lages involvcd must be calculaled. 

140. Unavoiclable scasonal variation is bound to 
cause a substantial economic penalty which will be 
related to the leve! of service the port gives to its 
customers during the peak period. At one extreme, 
the pon can be designed for the average monthly 
lraffic, which ·will result in long waits for ·ships and 
cargo during the peak pc:riocls. Alternatively, facilities 
capable of handling the peak demand can be pro­
vided, and their uncler-utilization c!uring slack periods 
9ccepted. Neither of these courses will normúlly be 
acceptable. 

141. The port manager'ncnt rnust first decide on an. 
acceptable leve! of delays during the peak periocls. 
Then steps can ,be taken lo provide the necessary fa­
cilities .. Care shoulcl be taken when calculating· thc 
costs and bcnefits in each season ancl thcn combin­
ing them. nol lo overlook importan! operational con­
sidera! ions. In order to reduce i nvcst m en t, t he pro vi­
sion of makeshift or secondary facilities for use dur­
ing the peak periods can also be considcrecl. Al­
though thesc scconclary facilities will be less efficient 
and will givc rise to higher unit opcrating costs thcy 
will reduce capital costs. In the dcvelopmcnt of an 
existing port there is a case for usirig the modern fa­
cilities throughout the year and using the less effi­
cient facilities only during peak times . .Possibly such 
older facilities may be switched 10 coastal or rivcr 
trame when not required for peak working. 

142. Scasonal nuctuations are often duc to the oc­
currence of" seasonal pcaks with rcspect to a small 
group of bulk or semi-bulk commoclities and it will 
be advantagcoi.rs to use specialized handling equip­
ment for these commoclities. If the leve! of such sea­
sana! commoclitics justifies the installation of fixed 
equipment which prevents the berth being used al 
other times, the specialized bcrth may have to be 

.. , . . taken out of commission during the off"-season. Nor-
W , 138. When traf0c. studies show t.hat there is a mally, it will be p·referable to find a type of special-

~~..:.:-::_~ ~ ~ . ~?~!:t~- sc:.1_s~~a~ _v~~atron, the first actron of the port izcd equipmcnt which can be moved or dismantlecl 
plan ner Shou rcroeto pe-rsuaÜC -sl1ipp~rs'-orga niza tiürfS~ ~-el U ring -¡he off-season;· 'Th ÍS ·Wi 1!-ensurc.that ~t hc.mod.:._ ... 
or industry s.:ctor pbnncrs to investigare thc possi- ern bcrlhs can be uscd throughoul the ycar, while 
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rhe older berths are brought into action for handling 
general cargo only whcn thc spccialized handling in­
stallations for bulk cargoes are in use at the newer 
bcrths. 

M. Ca(1:itity a11d lraffic specialization 

143. When dctermining the capacity needed to 
handle the clcmünd forecast, it makcs little sense to 
treat the port as a single cntity, however small the 
total volume of traffic. E<tch class of traffic must be 
exarninecl separately, and scparate forccasts of annual 
tonnage, ship size, productivity and acccptable leve! 
of scrvice must be made for each. The traffic must 
be assigned, cither individually or in combinations of 
tvocs to the bcrth groups; then the appropriate ca­
p<;city for each bcrth group rnust be clcsignecl. This 
principie of dc:lling separately with difTcrcnt typcs of 
trartic runs throughout the mcthods givcn in part two 
of the handbook, where separate planning CUíVCS ilfC 

given for e11ch main class of traffic. 

144. Serious errors can be' made by grouping into 
one trurtic analysis cargoes or ships with widely dif­
ferent charactcristics. For example, in a given port it 
mny h:lppen that a number of roll-on/roll-off ships 
are using a break-buik group of bcrths for which tlJe 
demand is .fairly light. The 0\'er-all cargo-handling 
demand (measured in benh-days required) will fail to 
justify additional investment because the. present av­
erage waiting-tirne is, say, only one-tcnth of the av­
erage sen'ice time. However, these averages conceal 
the fact that the ro/ro ships, with a quicker service 
time, are rccciving an unsatisfactory level of sen.·icc, 
a situation which cannot be fu!ly rectíficd by giving 

· thcm priority bcnhing. There may be a good case for 
investing in a special purpose ro/ro berth, a matter 
which slwuld be separately studied. The specia! berth 
may bring adclecl advantages such as the possibility 
of schcduling the roiro services, introducing special 
tariffs, etc. 

145. At the planning stage, it should be con­
sidered, on balance, that the handling of dissimi!ar 
traffic at the same berth group causes lower through­
put than when they are kept separate. This question 
is complicated, for, on the one hand, spccialization 
causes a loss of nexibility, as fol!ows: . 

(a) A loss of berthing capacíty through dividing the 
port and the 'trame into two before allocating berths, 
i.e. a loss of berthing flexibility; 

(b) A loss. of the transit arcas capacity achi~ved by 
mixing complcmcntary trame, for example, by alter­
nating ships discharging shed cargo with ships dis­
ch?rging bulk cargo for direct deiivery while the shed 
clears. 
On the other hand, specialization gives the following 
gains in consistency: 

(a) A gain in service capacity in each facility when 
the segregation of the different classes of traffic 
mcans also a separation of high and low average ser-

vice-times and of long and short ships, i.e. thcre· i.s 
a gain through greater consistency of dcmand; 

(b) A gain in average prouuctivity since speciali'zed 
facilities can be made more erticicnt than gcneral-
purpose facilities~ · · . 

(e) A gain through making fuller use of expensive .tt 
water arcas, drcclgirig costs, for cxample; being less \ .. -
for berths allocated to .smaller vessels. 

146. The balance betwcen these advantages and 
disaclvantages of specialization will need scparate 
judgcmcnt in e¡tch case, but there is one general rule. 
\Vhcrever a specific traffic on its own would provide 
sufficient throughput for a scparate specialized ter­
minal, this should· be the prcferred basis for invest­
mcnt. The planner should thus concentrate on ·idcn­
tifying an<.l sc:par:lling traffic which will justify dcvel­
oping spcciali;ccl facilities. Where a certain traffic 
takcn <ilorll.: cannot j11stify a spccialized bcrtli, the 
planncr illltsl rcvert to a rnulti-purpose solution. Ccr­
t:tin traftic cornbinations for which efficient multi­
purpose tcrrninals can be designed are discussed in 
part two, in chaptc:r IV. 
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147. lt is dífficult to quantify genera!Iy the exlent 
to which working mixec! traffic reduces berthing ca·· 
pacity. Thc cffcct is grcatest when the occasior~al 
!;rrgc bu!k sllip is worked al a bcrth normally hand-. 
ling sm;dkr ¡;c:ncral cargo ships. In that case the 
clisturbancc to a smooth. berthing sequcnce wi\l be 
substantial. The planning charts in part two of the 
handbook can be used by planners to compare the ef· 
fect on ship time of building two separate specialized 
berths or a two-bcrth multi-purpose terminal. 

N. Flexihility and f<.>chnlcal change 

148. The nexibility which the contingency plan 
gives in thc handling of a fluctuating traffic demand 
should be matched by nexibility in accommodating 
tcchnical change. The choice for a port strategy is 
clear in this respect. It is either to deve1op separate 
specialized facilities for each major handling tecn· 
nique, or to develop mlilti-purpose facilities capab!e 
of coping with any handling tcchnique. Specialisí fa· 
cilities are the rnost crficient and economical wh.en 
intensively used, but are uneco,nomical during the; 
transitional build-up pcriod. Multi-purpose facilii.les 
are more expensive to insta!l and operatc, but nr¿¡¡ 
líkely to be fully used for the whoie pericd 1md. sq 
may be cheaper over-a!l. Complete failure to pian fo¡ 
the new techniques will lcad to the most e1~pensiv~ 
result-new traffic being handkd ir.efficiently in olf,.l 
ways at very high cost. 

J 49. A specialized terminal will normaíly be justj" 
fied whcn<.:vcr a trame forecasí shows thaí th·::¡·e i:;; 
sunicienl den!and 1 even if the remainíng trafMc 
leaves another faci!ity less than fully utilized. This .. 
principie wi!l apply to specialized termina!s for car­
goes such as containers, timber products, iron and 
sleel and dry bulk commodities. For example, a porl 
currently having 6 break-bul~. berths each hanúling 



150,000 tons per annum may be faced with a general 
cargo traffic forecast of 1,200,000 tons of which 50 · 
pcr cent will be containerized. If one specializecl con­
tainer bcrth is built, its throughput of 600,000 tons 
will load it to a reasonable leve! and justify the ter­
minal. However, this will !cave only 600,000 tons to 
be spread over the 6 existing berths, which are cur­
rently able to handle 900,000. Nevertheless, the best 
policy would be to build the specialized berth and ei­
ther to de-commission two break-bulk ber.ths or, alt­
ernatively, to retain them as occasionally used over­
now'berths. 

150. The alternative policy in this example would 
be to continue working mixed traffic at break-bulk 
berths and to build two more conventional berths. 
The cost of the two conventional berths might well 
be less than the cost of a specialized container termi­
nal. However, this policy should be clearly ruled out 
on grounds of cost per ton and unsatisfactory service 
to the container operators. 

151. A far more difficult policy decision faces the 
port whcre the traffic forecast for a specialized tech­
nology cannot justify investment in a separate termi­
nal. 1 n t he a bove ex a m pie, i f t he forecast container­
ized fraction were only 20 pcr ccnt (240,000 tons) 
then thc total container demand would not normally 
justify investmcnt in a specialized container terminal. 
Nevertheless, both container-hÚndling facilities and 
aclditional break-bulk capacity are necded. The solu­
tion in this case could be to build one extra .rnulti­
purpose terminal equipped with a combination of 
handling facilities as recommenclcd in part two of the 
hanclbook. The main. advantage of this solution i~ 
that thc multi-purpose terminal can be converted 
stagc by SL1gc from predurnin:111tly brcah:-bulk cargo 
to preduminantly unitized e<1rgo of various kinds, to 
conform with the changing trarfic. 

152. Even where, owing to local circumstances, it 
is forecast that a port will continue to receive mainly 
convcntional break-bulk traffic, the principie of flex­
ibility in clesign is still advisable. Where possi):>le, 
operating arcas should be larger, clepths of water 
greater, quay foundations stronger and quay super­
structures less permanent than has been traclitional. 
Al! these features will make it easier to adapt berths 
to accommodate ships excmplifying the newer ~ech­
nologics, when they eventually arrive. 

o. Principies of. imcstrncnt appraisal 

154. Thc two evaluations are idcntical in severa! 
respects: 

(a) They rcquire an cvaluation of a succession ol' 
costs and bcnc!its ovcr the whole uscful life of the 
project; 

(b) They take into account the. time-value of 
money--whercby, beca use this year's money can 
earn intcrcst, it is of more valuc than next ycar's . 
money, which rnust thercfore be tliscountcd back to 
its prcsent-day value in order to bring both onto 
an equivalen! basis; 

(e) They tJSe common criteria to evaluate invest-
ments, narnely, onc or more of the following: 

(i) Average rate of rcturn; · 
(ii) Pay-back period; 
(iii) Net present value; 
(iv) Interna! rate of return; 
(v) Benefit/cost" ratio. 

However, thc two eva!Úations differ with rcspeét to 
the costs and benefits included, since the port ac­
count is concerned with direct costs and benefits 
while the national government is concernccl also with 
social costs and bencfits clcriving from trade promo­
tion ancl similar effects. 

P; Financia! appr:.1isal 

155. Thc financia! costs are straightforward; they 
are the actual clisbursements which the port authority 
will be required to make in connexion · with the in­
vestment. Thcy include the cost of al! preliminary 
studics ancl plan preparation, thc cost of land, con­
struction ancl the purchase of eqpipmcnt, and thc 
cost of opcrating thc installation, including wages, 
fue!, sparl.! parts, etc. Thc financia! bcnefits are the 
adclitional revcnue which will rcsu!t from operating 
the extra facilities, as compared with the revenuc 
which woulcl have bc·en rece!ved without them. The · 
main sourccs of such ac!ditional revenue will be the 
port charges on ships and cargo. 

156. Clcarly, the rcsults of thc financia! evaluation 
will be hcavily clcpcndcnt on the assumed through­
put. Normally, thcrcfore, eva1uation should be done 
for a rangc of traffic growth forecasts. Morcover, the 
opportunity should also be taken, while computing 
the financia! results, to calculate the consequences of 
different tariff levcls. This will providc the necessary 
information for a soundly based discussion of what 
would be an appropriate scale of charges. 

153. This section sumrnarizes t-he main principies 157. The financia! criterion for justifying a project 
of investment appraisal as they affect ports. Both a is · that, with a realistic tariff, and after covering al! 
financia! and an economic evaluation are gererally costs, including that of annual deprcciation, the net 
~equired befare a loan for a pon investment project rcvenue earned in cach year of opcration wi11 pay the 
:s approved. The former is essentia!ly a comp\Jtation interest on loan capital and the equivalent. of the in-

. 
A.. of commercial profitability and is not in itself suffi- terest forgone on the port's own capital expenditure. 
_. cient; it is the economic evaluation-the comparison The adoption of this financia! criterion·will thus lead 

/_ of the social costs arid ·benefits to the coun- to the accumulation of ·the reserves that would be 
~~~~-~~-< ~tr:y-wf:¡ic;-h-JGt@r.mines~~w,he_tber~or~flQI ~_a __ lQ.?n is necessary for building facilities of equivalen! value 

granted. ~----~~~- '--.~up(m=e-xf'lifation--or rhe~-arnonizati0n ,pcriod. ~-~~~ ___ _ 
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Q. Ecorwmir ap¡m1isal 

J 58. The economic ev~fuution is gcnerally known 
as the cost -l:>cnefit a nalysis, itlt hough st rictly 1 h is 
tcrm could also he applicd to the financia! evaluation. 
The economk evaluation is based on costs ancl ben­
efits which difTer from the financia! transactions in a 
number of ways. A fundamental characteristic of 
these costs and bcnetits is that they accrue mainly to 
the oiher participants in thc tracle rather than to the 
port authority. 

R. Costs 

159. The main resources for a port project in a 
deve!oping country are land, labour and foreign cx­
change. The economic cost of each of these resources 
is i!s "opportunity cost" or "shadow price". Thís 
cost is equivalen! to thc highest-valued benefit which 
ís given up by using the resources for this project 
rather tllan for another project. In the case of land, 
a port may prcvious)y have purchased ihe land 
needed for expansion at a cost, for cxample, of 
Sl million. The value of the land may have appre~ 
cia'!ed and, if it were released for building onices, 
mig.ht be valucd m, say, SS million. Therefore, in the 
cconomic appr:1is:~l; S5 million \\'ould be entcrcd as 
the cost of thc land. The opportunity cost of labour 
is very low whcn there is no alternative useful ern­
pioymcnt. In arcas of high unemployment, irrespec­
tive of the wages which will be paid, the labour costs 
used in the economic appraisa! will be ve¡y small and 
may often be set at zero. 

160. Forcign exchange rates in dcveloping coun­
tries are often fixed at arbitrary lcvels and conse­
quently the dernand exceeds the supply. In that case, 
the economic cost of the forcign exchange compo­
nen! of the projcct will be higher than the quoted ex­
change rate. It is this higher rate, normally deter­
mined by a central bank or ministry of finance, 
which must be uscd in the economic appraisal lo 
bring the foreign exchangc component on to a com­
mon base with other costs. Customs duties and other 
taxcs on elemcnts of a port dcvelopment are not in­
Ciuc.led in the· economic costs since they are purely a 
trJnsfer payment from the port to the government. 

S. llenefHs 

161. The major economic benefits of port invest· 
ment are: 

(a) The transport cost savings made possible by the 
use of ships which can carry the goods at lowcr cost 
pr:r ton of cargo (e.g. Jarger br more mod'ern ships)~ 

(b) The reduced tum-·round time of ships in port. 
This is often the !argest single benefit and it is es~ 
sentía! to estímate both the waiting-time and the 
time at h:rth. Jrrespective of the fact that this benefit 
often accrues in the first place to foreign shipowners, 
it is: now standard practice tO inc!ude it in the appr:.Ü· 
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sal on thc undcrstanding that in the long run thís 
bencfit will filtcr through to the national economy, 
for cxamplc, t hrough lower frcight rates; • 

(e) The rcduced pcriod goods spcnd in port iJnd on '< _ 
ships. Thís will free capital ticd up in goods <md thus 
glve indirect financia! benetits to the. country as a 
wholc; • 

(d) The transport cost saving from the new routes 
for goods to and from inland locations. This may, for 
examp!e, he due to the ncw port facility cuuing out 
an ovcrland transport Jeg~ 

(e) The benefit dcrivecl from stimulating or making 
possihle incrcascd national economic · activity. This 
bcncfit is often dirticult to mensure and should only 
be íncludcd when thc activity cou!d not t;d<e place if 
!he port projcct were not undcrt<tken. The benefit 
must be offset against the opportunity cost of the 
rcsources used in the increased activity~ 

(f) The benefit from making possibíe an increase 
in exports through, for example, providing facilities 
for larger bulk carriers which will result in !ower' 
transportalion costs and allow the overseas prlce of 
the export cornmodity to be more competitive:. For 
instance, · new f<:!cilities could permit an increase ín 
exports of a given comrnodity from one mílllon to 
two million tons pcr year, and a!. lhe same time re­
duce the price of na'nsport. The s.:wings oh transpori 
for the first million and the benefit from the sale of 
the additional million are both to be included. 

T. DiscotmHnr. 

162. The first step involves the calculation, year by 
year, of the net monetary Oow expccted from the 
project over it s life. Thc net monetary Oow in any 
year is thc diflcrencc bctween the beneflts expressed 
in monetary tc.rms and the costs .also expresscd in 
monetary · tcrms. The net Oow is then díscounted iG 
obtain the net prcsent value. Discount tables such as 
!hose givcn in anncx 1 can be reuscd. For exúmplc, 
with a discount ríite of JO per cent, a nel flow of 
$100,000 in the fifth yem· of a project has a pre:.ent 
value of S62,JOO since the diswunt fnr.wr is 0.621. 
This is equiv;dent to saying that $62,100 vvou!d be 
worth SJOO,OOO at the end of íive years if lnv.::s1ed 
at JO per cent inierest. 

i 63. For commcrcial profitabi!i:y, the corrcct di~­
count rate is thc market n.lle of ir.terest. Howc;ver. 
for nationa! cconomic profita.biliiy the appropd,ne di§~ 
count ratc is more clifficult to define bccnuse of social 
factors. Thc choice of the appropriate rate of dlsco;.mt 
is a matter of natioral poEcy,'on which the port p!an­
ner needs guidance. 

U. The eongesríon cosi pltfaB e'-
, 

164. There is a pitfall to avold whcn appralsing a 
pon investrnent which is pJanned to relieve u!' )Xcw r 

vent congestion. \Vith such <m investment, the first 



additional facility will yield grcater benefits than the 
second and subsec¡ucnt acfditional facilities. This is 
due to the very large rcduction in congcstion costs 
which is brought about by the construction of the 
first facility and which subsequcnt capacity increascs 
cannot possibly match. This should not be used as an 
argument that this first, limited, investmcnt is the 
111ost economic, since in the long run this. would 
amount to planning for a pcrrnanent and substantial 
kvel of congestion. To miriimize the over-all costs of 
maritime transport, thc corree! leve! of in'vestment is 

lhát which providcs the maximum possible capacity 
while meeting the investment criterion which has 
becn adopted. 

V. Su11111Wr)' rnl'fhods of evaluation 

!65. There are severa! mcthods o( evaluation 
which could be used dcpemling on thc naturc í.lnd 
magnitude 'of thc investmcnt. A dctailed discussion 
of thcse methods with worked examples is given in 
a document on port investmcnts prepared by thc 
UNCTAD secrct:niat. 5 The more cornmon mcthods · 
used are: 

' 
(a) Average rate of return; 
(b) Pay-back period; 
(e) Net present value; 
(d) Interna! rate of return; 
(e) Bendit/cost ratio. 

The port's evaluation of a project could take the form 
of any one of the abovc methods. For economic cost­
bencfit analyscs, howcver, thc more relevan! tech­
niqucs are thc last thrcc. 

166. The average rate of return is an accounting 
device and rcprescnts the ratio of the average annual 
profits after laxes and depreciation to the average net 
invcstment in the project (the original investment 
0ivided by two) or, sometimes, the original invest­
ment itsclf. Since deprcciation will gradually reduce 
the value of the investment during the life of the 
project to zero, the averí:lge investment is approxi­
mated by dividing the total investment by two. 

· 167. The pay-back method literally means the 
riumber of years rcquired to recover or "pay back" 
the initial cash investment. The basis·of the pay-back 
Cí:llculation is shown in figure 11, which is self­
explanatory. 

168. The net present value or NPV mcthod takes 
into account the time value of móncy. The discount 
rate specified must be used to discount all future 
cash nows to their present value. Summing these 
nows gives the net prcscnt value of the· investment. 
The criterion used in the NPV mcthod is to acccpt 
the project if thc NPV is grcater than zero and othcr­
wise to rcjcct i l. 
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169. The i11krnal rate of return or IRR method is 
anothcr IIH.:tlwd whicll takes account of the time 
value of llltlncy. 'l'l1c IRR is the discount t~atc th:tt 
gives a zero NPV, th:tt is, the ratc at which the pres­
ent value uf bcnefit cquals thc prcsent value of costs. 
lf. thc li<R of a projcct cxcccds thc requíred rate of · 
rcturn, or cut-off rate, the project is acceptable; 
othcrwise it ís not. The JRR method and the NPV 
mcthod will ¡_;ivc similar answers with respect to the 
acccptance allC! rejcction. of an investm.:nt propasa!. 

170. The bcncfit/cost ·rate uses the· present vatue 
of bcncfits ami the prcscni va!ue of costs and is ob­
tainccl by dividing the bcnefits by thc costs. A ratio 
grcater than 1 implies that the project is acceptablc, 
while a ratio less than 1 implies that the project is 
unacceptable. 

W. Tite fo11r imcstrnent dc:cisions 

171. Thcre are four distinct qucstions that must be 
answcred about a port investmt.:nt proposal: 

(a) Is the proposal in isolation economically . ano 
financially justified? 

(b) Does it represen! the best use of the available 
funds? 
. (e) Is the proposed leve! of investment in addition­
al facilities thc right leve!?. 

(d) What is the bcst point in time to make the 
investrncnt? 

172. To answer the first question, the methmf 
chosen dcpends upon whether agreemcnt can be 
reached on what is the appropriate cliscount rate to 
be used. When all conccrnecl are able to agree on a 
mínimum acceptable return on capital, then the cash 
nows can be discounted at this rate ancl thc justifi­
cation for the project in isolation will best be on th~ 
basis of thc bcncfit/cost ratio or net present value. 
Whcn it is dinicult to rcach agrccment on the proper 
discount r;1tc, then it will be nccessary to calculate 
the IRR. In somc cases it may be advisable to decide 
to use the· IRR mcthod from the start simply to 
avoid introducing doubt and dehy into the project 
appraisal-wor-~ programme. ~-~~-~~,~-~~---~~ ,--~~~. _ 
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1. 73. Yn answering the second question, and in or~ 
der to find how 10 apply a certain quantity of funds 
to severa! projects, the most straightforward approach 
is to ran k t he projects in order of their N PV, a nd to 
s1op ínvesting at the project that · is oniy just above 
the investment criterion used or when funds are ex­
hausted, whichever is the sooner. Unfortunately, 
thc:re is a complieation since there will usüaliy be at 
least two diffcrent types of funcls, port reserves and 
borrowings, and diffcrent críteria may apply to each. 
However, a single methocl can be used í'or both, as 
is shown in figure 12. Here, projects which are com­
pcting for the iunds are ranked according to !hcir 
IRR, and on the horizontal s9ale the point at which 
the port's own funds are exh'austed and a loan will 
be required is also shown. in the case shown, the 
lRR of the first íive projects is above the rcquired 

- rate of return on Üie port's own capital, or cut-off 
rate, whi!e the IRR of the sixth is above this leve! 
but is not up lo the higher leve! of interest required 
to be paid on loan capital, even though it would re­
'quire a loan. An a1ternative would be to carry out 
project VII before project VJ, which should either be 
Jeferred or, if this is technically acceptable, cut by 

_ one third. Ranking by IRR will not be the only cri­
tcrion, however; whether a project· is social!y useful, 
generales employment, or causes direct rather than 
indircct benefits, will ali be part of the decision. 

!74. The thircl qucstion is to choose the right level 
of investmcn! in facilities; for example, \vhat is thc 
right nurnber of heri.hs to invest in at any time? The 
correct Jevel of investment is found by progressively 
increasing the number of berths unti! the NPV (or 
IRR) fails just above the required value. 

l75. Finally, to find out when to lnvest in addi-, 
tional facilities, after a decision has been taken on 
the form of the project, the first year rate of return 
method may b;;; used. The f:rst year rate of return 
method involves a comparison of the first full year 
benefit wíth the cost of t.he project discounted up lo 
the year of cOmpletion of construction of thc project, 
i.e., up to the year prior to the year in which bcncft\:r 
wili begin to accrue. If !he ratio so obtained is less 

than thc discount rate, thcn the project should be 
dclayecl by a year . 

X. Joint proposaJs 

. ( ... 
'¡-~ 

176. With two proposals, A and B, calculations 
will havc to be made for three cases, A alone, B . 
alone and A ancl I3 together. If therc is no interaction 
bctwcen thc two proposals (with respect, for cxample, 
to traffic sharing, space sharing, storage requirements 
and landw¡n·cl acccss), A and B togcther will simply 
be the sum of A and B alone. When they interact, 
the joint proposal will nced analysis in its own right. 

177. Thus, when two interacting proposals are in~ 
cluded in an investment appraisal, it will be neces­
sary to calculate costs and benefits both separately 
and together. Cleariy, when three or four interacting 
proposals are combined in one appraisal, there will be 
a greal dcal of work and considerable cornplications 
for the clcdsion-maker. Howcver, this will general!y 
be preferable to artificially .separating projccts which 
afíect each other. For exampie, the decision to buy 
fork-lift trucks for o!d bcnhs wi!l affect !he decision 
to build new berths since the fork-lift trucks are·al­
ternative \vays of increasing capacity. lf these two 
rn;:¡t tcrs nrc trcatcd as separate inveslmc;nt i)fojecl.s 
thcn not only will the culculation of the benefits oi' 
each be false, but thc investment authority may not 

· appreciate that there is a real and important choice to 
he: m;tdc as !o whcre to put its funcls to the best ad .. 
vanlage. Thc uuthority may !hen proceed with the 
ncw berths Hnd decide thut i~ cannot aiTord the fork­
!ift trucks, with the rcsult that the chance of a valt¡ .. 
aulc short-term improvcmcnt in C<Jpacity ÍS loSL 

• 
178. On thc other hand, lt is equally wrong ic 

prcsent a single analysls fm what are in fact two sep· 
arate prorosals. This can obscure the fact !hai _one 
may be profitable and the other not. The ecooomic 
justification and financia! viability of each type of fa~ 
cility must be investiga1ed separutely. Cross-subsidle$ 
cannot a!ways be avoicle.d, but before accepling thil>t 
solution it is important to examine met.hnds of sec· 
uring the finnndal reward of the ec:onomlc benetit, 
normally by tariff ·adjustment. 

179. When the full cost-beneíit analys:s and finan~ 
cial analysis for the central forecast of each púameter 
have been completed, the effect of uncertaimy can be 
sludied by mcans of a simple scnsitivíiy ana!ysis. 
Thls-iscarried out by repcating lhc ;tnalysls for a vu!~ 
ation in eaclT ma¡n parameter, taken one at a time, 
by an arnount cstimatecl to be a comparable degrce 
of risk. For cach of these vaiues, the cconomíc and 
financia! ertccts are rccakulaie(l. The shíp's 1 i me 
costs can be ck:rivccl simply from the planning ch<:Jrts 
given in p;1rt two or tlw handbook. For exampie, fot 
a project which has an 1 RR of 12 per r.em, the sen­
sitivity an;dy.•;es may show the foliowing: 

¡, 
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Ct>ntr01 
t"llimurt 

Cost of facilities 
Producti\~ity 

! 10 million 
. 500 tons pcr 

~hip day 
Traffic grü:wth rate 

Economic life of 
facilities ... 

Cost of ship's time 

Number of commission 
. days per year of facil-
ities ....... . 

5 pt:r cent 
per annum 

20 years 
. $2,000 

per day 

300 

Ri1k 
pmi1ion 

~ 12 million 
20 per cent 

less 
2 per cent 

higher 
per annum 

15 years 
~ 2,500 

270 

IRR or ri!k 
polition 

(Pr·rr,·ntugt') 

10 
8 

14 

lO 
15 

10 

180. The percentage change producecl in the IH.:.{ 
by each parametcr change allows the invcsting a.u­
thority to see the effects .of changes in its cstimates 
and to take al! possibilities into account in its de­
cision procedurc. For example, it can be scen that a 20 
per cent reduction in productivity gives twice the 
change in the IRR ( -4 per ccnt) as a 20 per c;ent risc 
in the cost of the facilities ( -2 per cent). A more 

rapid change in tcchnology which would make the 
fa,·i!itics UiiCOIItpditivt.: in 15 rathcr th<lfl 20 years )laS 
a 2 pcr ct.:nt dfcct on thc IRR. - · 

181. A uscful vari:ttion is to invcrt the calculation 
· and show by how rnuch Cflch of the variables wou!d 
havc to change befare thc lRR fcll to thc mínimum 
¡;cccptablc lcvt.:l, al! other things being equal. Por ex-· 
amplc, if construction costs would have lo rise by 40 
pcr n;nt bcforc the IRR fell below the acceptable 
(cut-off) rate, then local managcmcnt might judge 
this an acccptablc risk. 

182. The planning churts given in part two of the 
handbook havc been clesigned with such scnsitivity 
analysis in mind. Since no caiCLdations are rcquir(:cl, 
e¡tch alternativc value can be tcstl.·d very quickly so 
that it is possiblc to obtain ship's time costs for a 
sensitivity analysis without too much effort. Four of 
the six parametcrs listed above can be used ;~.;; inputs 
for the planning tablcs in arder to arrive at the total 
cost of ship's time. Thc other two (cost of facilities 
and cconornic life of facilities) can be clirectly inscrted 
in thl! cost-bencfit analysis. 

/ 
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Chap!er m 

TRAFFIC FORECASTING 

A. Forecasting principies 

183. The essence of port trame forecasting is to 
find out: __ 

(a) \Vhat kinds and tonnages of commodities will 
move through the port? 

(b) How will thcse commodities be packaged and 
carried as maritime cargo? · 

(e) What ship cails will this result in? 

· Traffic forccasting rcquires a combination of commer­
cial·and ec~momic knowledge~ the mathematlca! tcch­
niqucs are of minor importance and can often be om­
ittcd entirely. Far more important is the need to bcar 
coi1stantly in mind the very high degree of uncertain­
ty in any forecnst, and to takc steps to minimize the 
risk which this causes. 

184. Any forecast of future trade will be uncertain, 
and ports are particularly vulnerable in view of thcir. 
long planning time--scale and limited ability to inf1u­
ence ciemand. All forecasts should be linked with the 
over-a!l narional devclopment plans. Furthermore, 
maritirne trade is going through a period of rapid 
change which criticCJlly affects the volumes and 1ypes 
of traffic: iikely to use any port. Errors in forecasting 
can be serious, and the consequences of over-esti­
mating and under-estimating are not equal. To over~ 
build may add on)y a fcw dollars, at most, per ton 
to freight costs, but to under-build may cause con­
gestion Jeading !o additional costs of S 100 per lon. 

Í85. Even when all prccautions have been taken to 
reach realistic and . well-reasoned forccasts, the ree 
maining uncertainty usually produces a wide varr­
:.ltion of possible levels of traffic when projected sev­
era! years in the future to the date of cornrnissioning 
and beyond, and even greater uncertainty in the 
long-lerm master plan. Al! forecasts are ·lhus to be 
treated with caution. Jt is hoped that the actual tntf­
fic leve! will be closer to the central forecast than to 
the upper or 1ower forecasts, but thc risk that it will 
not he is normally too great a one for a port mHmlge­
ment to accept. This él.pp!ics both to vo!ume and to 
type of traffic. Thus the range of variation in ¡he 
trame forecast will usuallv be the first concem of<:n 
investment sensitivity Hnalysis of the kind discusscd 
in chapter II. 

J 86. It is difficult to emphasize too strongly the in·· 
ability of even the mosL pcnetrating analysis to forc· 
cast accurately more than a fev: yeaís in ac,lvance. F~,r 
ex<orr:ple, figure 13 shmvs forecasts of exports of a 

major export commodity n1itde in three independent 
studies by cxpericnccd cconomic consultants in 1967. 
Even though one of thc consultants provided a wíde 
range of possibility betwecn a high and a low esti .. 
mate of the trcnd, the actual figure in 1973 reached 
a Jevel that even the highest forecast did not predict 
as occurring befare 19R2 and which thc grcat weight 
of opinion did not expect until 1955. Jt may be notcd 
that the tonnagc is plo!Jcd on a logarithmic ~cak and 
that the crrors involved are very large, This range of 
unccrtainty is hy no means unusunl. 

i 87. The planncr can do a great deal to n'iioimizc 
lhís risk by scmching for <\ dcsign solution which is 
robust--onc that is a good invcstment under a vHr· 
icty of nossible future traffic. To do this he rrtust be 
uble t·o "consiruct a number of diffcrcnt scenarios de­
scribing tlH:sc altcrnativcs. The port rn<miigemeni can 
reduce thc risk furiher by introducing an op,~rational 
system which can rcspond to changes in lraffic, to· 
ge:ther with an information systcm which gives a e 
c!car signa! when the response is needed. 

fiGURE 1.3 
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B. Sccnal'io wri!ing 

· 188. A tra ffic scenario is a consisten! description of 
the whole of the future traffic likely to come to the 
port. It assumes that the port has clone nothing to 
prevent the traffic arriving, but has encouraged it by 
providing reJsonable facilities. For each cargo cate­
gory the probable volumes under different circum­
stances, and the possible alternative types of technol­
ogy that may be used in carriage and handling, are 
al! considered. Severa! scenarios are then drawn up, 
each fully self-consistent, resolving any clashes be­
tween forecasts for difTerent trades and permitting a 
reliable estímate to be made of the resources needed. 

189. The scenario-writing team should include an 
operational manuger. It is an appropriate task for the 
traftic manager of' the port. The planner must consult 
the traffic department early in the project and partic­
ipation of the trartic manager is a useful way of' do~ 
ing that. Representatives of shippers' and shipown­
ers' interests should also be invited to participate, if 
possible as fui! membcrs of the team. If the scenario­
lvriting team is formed entirely of local staf'f who 
'1ave not rccently travelled outside the region, it 
would be advisable for a small group to visit modcrn 
ports at the far ene! of their main trade routes to be­
come familiar with possible future developments. 

190. lt will not be possible for the scenario-writing 
to take place until after the routine analysis of traffic 
data, an examination of numerical trencls and thc 
making of simple projections. These are the elata on 
which the scenario is based. But the team should be 
awarc of the danger of reaching conclusions from ex­
trapolation of' past figures. For example, a team 
looking only at past traffic figures may ignore thc 
potential C.\port traffic of mineral products from un­
developed mines whose potential for production and 
export to overscas markets have been definitely cst­
ablishcd. The possible high volume of such exports 
will markcdly af'fect port clevelopment. 

c. Control statistics 

191. It is the task of the traffic· forecaster to pro­
vide both a central trend forecast and also a svstem 
of watching at given intervals to see when the actual 
traffic begi ns to deviate from this forecast. At, say, 
yearly intervals "signposts" will direct the manage­
ment either to carry on as planned or to change cli­
rection, depending on the degree of d_eviation from 
the forecast. This approach can .be simple ancl very 
powerful. It ·requires: 

(a) The regular collection ofa small number of es­
. sentía! traffic statistics to serve as a control; 

A _ (b) Giving a port manager (e.g. the head of the 
W permanent planning unit, where this exists) the re-

192. Since any onc ¡x)rt investmcnt projcct may tüke 
up to fivc ycars to complete, it is possiblc that within 
this pcriod the devintion from forecast will exceed 
thc acccptablc leve!. In tlwt case thc planning proce­
dure should be rcpcatcd, starting from the state 
which hí1cl bccn rCíiChccl in lhe project. Somc form of 
rc-adjustmi.!nt will usually be possiblc cven at a fairly 
i1dvancecl stagc. 

193. Thc 1nost uscful control statistics available 
from thc ship ami shif't rccords which should be' kept 
are, as appropriate to each tcrminut: 

(a) Thc total tonnage handled; 
(b). The average ship turn-rouncl time; 
(e) Thc average tonnage loaclcd and discharged per 

ship; 
(d) Thc volume of special tniTficlmndlecl at a mul­

ti-purposc terminal, i.c., tiJc pcn:ent~1ges of contaim:rs 
ancl ro/ro units, of bulk ;mcl baggcd bulk shipnh:nts 
and of loads on pallets ancl prc-slung ancl prc-pack-
agcd loacls; · 

(e) Thc pcrcentagc of ships with a specifiecl typc of 
equipmcnl such as ship-board crancs or stcrn ramps; 

(}) Thc average ship kngth; 
(¡;)·Thc maximum draught on arrival ancl maxi­

rnum ship h.:ngth. 
With thc cxception of the last ítem, it is preferable 
to use the threc-n1cinth moving average for the con­
trol stí!tistics. 

D. Comhining the uncertainty 
in sep:1rate factors 

194. Wherc a traftic forccast is being prepared 
from a detailed analysis of thc factors involvccl, 
which are combinc~d (cithcr by adclition or by multi­
plication) lo produce the final figure, care has to be 
taken in dcaling with optimistic and pessimistic es­
timates of -cach scparate factor. Clearly, if there are 
three indcpcnclcnt factors afTecting the forecast, then 
the probability of it tu_rning out that al! three have a 
high valuc or all three a low value is very small. 
There are simple statistical methods of calculating 
this over-all probability. These mcthods are giveh in 
annex IJ, sect.ion C, of the hanclbook, anc! should be 
us·ed where appropriate. 

·E. Thc forecast i ng proced u re 

195. The first step is to examine the existing traf­
fic in detail, preferably on a ycar-by-year basis going 
back for at least three years. If possible, the analysis 
should be brokcn down in two ways: by country or 
loading or discharge, ancl by majar cargo class. This 
will proviJc a tabulation such as is shown in tabk 4. 

/_,-· spor\sibility for re-activating the pianning process 196. The grouping of country nows into rcgions 
when=pre~dcte-rmiAed-devja.t.ions~(rom_[Qr.C_QlSL (!r~-- should be by loacling and dischargc areas on specific 
reached. . - · - · - ~ ----t~=aac --roufcs:~llíis~is··va luable~bccause=-in~gene-r:al~the_~-~-
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hdNDI l.JnJJ<iJ 
¡..·r:her· Rt•publit' L'nilrd Sinxa- Indo· Phihp- Statrl ~! 

}difiOIIJil NurMay S"e,:if'!l lund.\ · o.f Gnn:an)' A'm¡.d;Jm fUJnct Total Afuluysia po" "'~~ia pi11~5 Total Japar~ Amc>ric·a 

-------------------------------------
Lii:¡uid buík car¡;ocs: 

Crude oil ............... . 
O!! pwducts ............ . 
Sulphurb ...........•.... 
Muiasses/vegct~ble oils 

D1y btilk cargues: 
Cual ................... . 
!ron ore 
Sulphurb 
Cem.::ntb 
Cen:als 
Other .................. . 

Containers and ro/ro loads.c .. 
On cellu!ar ships . r ....•.• 
On ::onventional ships ... . 
On ro/ro ships ......... . 

CorgÚ•s rarril'd by 
it;tcrnit•din!r tnc:hods: 
p¡,cb¿>cd tin;hcr ........ . 
!ron anr.f ~~<:el pruducts .. . 
Othcr prc-~lung and 

p~llet iz<:d cargoes 

81 ('a/.: -bu/k car;:ues: 
' Wheat in b3gs .......... . 

Ccment in bagsh ........ . 
Feniliu:r in bags ... " .... . 
Rc:frigera~eu .fru!t ... : .. _ .. 
\'chicles ................ . 
Machinery . _ ............ . 
General 

--· ------------------------------------·-·----------
8 TI, e pr¡o¡;ip.lf ~·ommoditit:~ sho" n ~re trpi..:al of tho~ thal nld)' m•ed ~(·p<IT;!lt: fore\'.-!SI· C !S() ,lulll~illCf!. itiUf lUir O 1u~ds· should be fC\.'OJded bmh in tO!'i.S iH1d i:--, H~·cniy·fu.c'!: 

ins al a sinr!e pon: lhe Jist is nm m1end~d 10 be ,;ornplete. cqui\'alcnt LJIIil) !TEU:.). · 
b C'urnnwditic:s. sh•iulll be su">·rlt'-'idcd inlo d1fl'trttH tro.tffic clas§.es according lo lhe mode 

Clf"r~rri.tFe. 

same kind of cargo from the same !oading area will 
be. c;mied in a similar way. It is advisable, also, how .. 
ever, to make scparate records of the individual 
country flows because thls wil! make lt easier to ad­
just fo;ecasts to take account of political and other 
círcumstances. · 

(b) Bulk traffic in thc same commodity should b;;; 
sub-divitlcd according w mode of carriage and h;:,n .. 
dling whcrc this is signilic:ar:t {e.g. \Vheat CDn\:::-:~ ansi 
dischargcd in bulk; whcat carried in bulk and b<!gged 
in the hold before discharge); 

(e) Non-bulk cargo should be ~ub·divlded RCCOW·· 
ing to rnode of carriagc, i.e., type: of vessd !.::;m·ying 
ít, as follows: 

(i) Convcnlional lincr~ 
(ii) Spt:l:iaiized pallet shil' (3idcb;H:k~·, t:icJ: 
(iii) Roil-on/ro!l-ofT ship~ 

.e· 

197. The grouping of traffíc into classes should be 
done in such a way that it will be pos~;iblc to csti­
mat~.:, first, ih{: volumes of cargo and sccondly, !he 
nun1bers and types of ,ship tha! carry iL There is no 
very easy way to do this, and it is likely that !he 
ciasses used wil! include a mixture of commoúitics 
and of ship technologics. One mcthod of classifíca­
tion ls as follows: 

{iv) Cc!!ular container ship; 
(v) S¡)l.:ci:di/cd scmi-bulk Gtrder ]Of !W~:(e,¡g;:d ~¡.y, .. e 

ber, ir'on· and stct:!, ei.c.). ~-

{a) All bulk traffic §hould be class1f1ed separntely 
by ·commodíiy; 
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!n addition, as an overriding prl11ciple, any cornmc.:J. 
ity whích is of parikubr importanct i:..lcal!y--.-a \.irlr:· 
dpal cornmodity---should be reconled separl"(tíy, 



198. Typically, this approach for a port in a devel­
oping country wi!l produce a list of, say, 10 export 
and 20 import traffic classes. Care must be takcn 
with regard to the uilits used. It is unsatisfactory for 
devclcipment purposes to record movement in reve­
nue tons (or freight toris or port tons) which are a 
mixture o_f weight and cubic measurement. All· fig­
ures should be in tons of gross weight (it is preferable 
for inetric tons of 1,000 kilograms to be used, but if 

· this is not possible then the exact Unit must be clear­
ly stated). With regard to containers, both the ton­
':1age of the_ freight contents and the number ofboxes 

· (in twenty-foot equi\;aJent units, or TEUs, where a 
40-foot unit counts as twoTEUs) should be récorded. 

. . ~ 

199. A difftculty arises when vessels load a cargo 
belonging to a differcnt. trafftc class from the cargo 
r.hcy dischargecl, and possibly intended for a difTcrent 

· trade route. For example, a liner discharging manu­
factures from Western Europe could load cotton for . 
the.Far East; or, after cornpleting A chárter voyage to 

·· discharge fertilizer, a vessel might load bulk clinker 
for a nearcsea destination. If these discharging ancl 
loading opcrations are carried out at different ter­
minals, the ship moving from one berth to another, 
then, the solution is simple, Separate terrninals or 
groups of berths must be planned separately' as ex-

. plained ·in chapter 11 above. Their traffic must be 
considered as independent demands. Hence a ship 
which discharges at one terminal and loads at a dif­
ferent terminal must be counted as two separate ship 
visits for planning purposes'. This is a point where re­
gular poit statistics will not agree with thc planncrs' 
data. 

200. If the discharging and loading of cargo be­
. longing to úiff'..::rent traffic classes take ·place at thc 
same berth, then the solution is not so clear-cut. It 

. will :normally be adequate to work with the average 
performance figures for the mixed trafftc. Thcre are 
two· reasons for separating the traffic in the traffic 
statistics: 

(a) To obtain a better estímate of the ship turn­
rou nd ti me and prod uc'tivity; 

(b) To ·enable scparate forecasts of each kind of 
trafftc. to be tÍ1ade ánd to be revised in 'accordance 
with changing conditions .. · · · 

201. The planning dilta needed for the actual de­
sign process given in part ·two. of the hanclbook uses · 
a single. set or average figures for tlíe traffic stream, 
The nornial procedure will be to start with detailed 
commodity forecasts . and obtain aggregated trafftc 
figures.-

F. Forecastirtg cargoes. carried 
by. ro/r.o ships 

(a) ::.olled on and off: 
(i) Containers on ·scmi-trailers/chassis, with or 

witlwut thc prime-mover vehicle; 
(ii) Contuincr-likc lonc!s on road trailers or semi­

trailers, with or without the prime-mover 
vehicle; 

(iii) Whecled cargo (trucks, cars, buses, etc., which 
are themselves .the consignment). 

(b) Carried on a ncl ofT: 
(iv) Containcrs carried on and put clown by largé 

fork-lift trucks or straddlc-carriers; 
(v) Othcr unit loacls such as packagccl timber; 

(vi) General· cargo carriecl on by fork-lift trucks and 
stowed in convcntional holcls, including a high 
proportion of pallcts. (Gcneml Cí.Hgo may also 
be· rollcd on board on trailers ancl then 
stackecl.) 

(e) Li ftcd on and off: 
(víi) Normal container opcrations on deck or in spe­

cial compartmcnts. 

203." For develqpment purposes, it will be clifficult 
to determine what type of ro/ro ship will carry th~ 
future cargo, and hence the proportions in which 
thcse seven classes are mixecl will not be known. A 
simplification for statistical and forccasting purposés 
will be to group them under four headings only: 

(a) Containcrs: classes (i), (ii), (iv) and (vii) (it JTiflY 
be noted that container-like loads can be mcasurcd in 
TEUs since a roacl trailer is rough(y similar in lqac! 
capacity to a container of the same length); 

(b) Careo carriL:cl by intetmccliate mcthocls: 
class (v); 

(e) Wl11:l'led cargo: class (iii); 
(d) G.:ncral cargo: class (vi). 

204. This grouping then allows the ro/ro cargo 
forecasting to be part of the over-all terminal forecast 
since al! rour catcgories will be forecast in total irre-­
·spectivc of the ship type that will carry them. Only 
after prcparation of thc cargo forecast will it be pos­
sible Lo consider, according to thé sea route, roughly 
how much of each of the four categories may be car­
ried on conventional ships, on cellular container 
ships or on ro/ro vessels. 

· · 205. Tlic final calculation to determine the numbcr 
of ro/ro shiploads ancl thence the probable number of 
ship calls cannot be accurate. Aftcr cliscussion with 
the ship opcrators conccrned, a fcasible and consis­
tent solution will be to spccify one or more "stand­
ard· ro/ro ships" with a givcn part-loac!-capacity for 
each of the four categories. The first category will be 
·defined in ship TEU capacity and the remainder in 
tons deadweight capacity. 

G. The markct forccast A _ 202 ... The variety of cargo classes carried on ro/ro 
w ships makes it particularly difftcult;· to convert com-

/_,-- . · ~odity tonnage forecasts into shiploads. The majar- 206. An essential part of a realistic port plan is the 
--=-'-~~ -~H,y~of-roho""ships=in=l·act~car,r.y=a""'mi~J.!Lé~Qf _!_he fol- identification of the poten tia! users ancl the means of 

lowing cargo f:lass:::s: ---~~~~~ --Trañsporr"oc·¡-,yg=used"~"for--rhe=va¡;ious-.como1_oJÜU1,0,_ ____ -~ 
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This sho).lld take the form of a m~nket forecasL ln 
many poris it will.be ;¡CJv!sable to 3ppoin1 a commer·· 
cía! manager to carry out a continuous s!udy of the 
market, and ~01n\lke sure thnt this <Jctivity is closely 
có-orc!inated.V.·ith that of p1anning. 

207. The aims of the market forecast should be to 
describe: 

(a) The present users: 
(i) Who are they? 

(ii) What traffic are they offering? 
(iií) Who are the authorities making the decision 

whcther or not to ship vía the port? 
(iv) What inOucnces their decision? 
(v) What berthing, cargo-handling or o!her ser­

vices do they íequire? 

(b) Thó potential users: a similar analysis. 
(e) The ability of the porr f.O innuem:c the markcl: 

(i) \Vhat uscrs and trafiic are likely to be capiurcd 
by pon HCi ion? 

(ii) What additiona! facilities would this demund? 
(iii) \Vhat ·wHJ be the efTect of raising or lowcring 

the port tariff? 

208. These questions \\;ill be diffrcult to answcr, 
and norma! commerciai pmciice wi!l ohscure thc 
truth. Ncvcnhelcss, a continuous cfTort to discuss 
lhem wid1 r.;;presentativcs of sliipping lincs and con·· 
fcrenccs; and with shippers and inland carriers, will 
normally pay subsLmtial dividends and ensure tha! 
the port plan can be; dcveloped .lo meet !.he true fu .. 
ture ciemand rathcr than passively fol!ow past trcnds. 
In view of the pM!icularlY r<tpid pace of clwnge in 
ship and cargo-handling technology, cach stagc in the 
analysis should :1sk specifica!ly: 

(a) What types of ship are being constructed for (or 
transferred to) servicc;s which may. affecí ihe port? 

(b) What melhods of cargo-handling will they 
require? 

209. In sorne servíce industries, such as telccom· 
niunications, thc clernand rnay be limitcd on!y by the 
facilities pmvkkd, so lhai uny forecast may be self­
fulfillirH:!:. There is an elemtnt of such investment fn­
llut"~nce._in por1s, as mcldern faciliíies ofkn gencrate 
commerciai and industrial 8Ctivities related w mari­
time traffic, and these :activities llave a multip!ier ef .. 
fect on the development of the port. However, such 
inf1uence: i:;; gcncrally considered w be srnali. A pon 
wbose investment !ags beh1nd íhe demand will ccr­
lainly hold back econornic development <l~ leRst in 
rhe local region:, out a pori ihat invests ahcad of ihe: 
demand may o;1iy slil!htlv cncouraee econornic devd-· 
oprr:'cm. In a cmrlpctftivc situation''early and substan~ 
tia! port lnves!ment can make a ver;¡ !arge differencc, 
However, it is not nórrna!Iy appmp:dau;: for ports in 
L1ovc!oping couotries to engage in suong com¡1etition 
or in specdlative invesi.iTH''iit~;. 
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2!0. Tl1e fac~ thai a co;·H;csted nort can inhiiJit 
cconomíc dcvclopmerH has a~ irnpor-tant in1plication. 
11 is not unknown for port p!anncrs.to ~9Gvclop thcir &­
mvn estinntes of futurc raí~s of ·naiion~il <tncl rcgional-~lP 
growth, !empering thc central govcmcmcnt's gro\vth · 
ambítíons with the cold water of past cxpcrience. 
This may be undcrstandable from the narrow point 
of view of a port's financia! intcrcsts, since port ma­
nagemcn! nonnally has lo make sure that the future 
port is linancia!ly viable, which it will not be if, for 
exampic, investri!cnt has taken place on the basis of 
a goycrmncnt targct of 11 per ccnt annual growth in 
GNP whcn ovcr !he five ycars of a dcvelopment .pro-
ject thc Hctual growth has only bcen slx per cent.. 
The dcmand at the tir11c of commissioning of the 
ncw facilities wi!l in that case he only 79 pcr ccnt of 
the fort:l';l~;t «k111and, <tll error of over 20 per cc:t_lL 

211. Ni.:vcrtJ¡c!css, this conscrvatlve ;1pproach by a 
port autl¡oril}' is not ¡¡cfmissihle. Thc pnsi is nol d­
Wíi)'S a rcli;ddc Gttidc to ihe fuiurc. Yn the c¡,;;e mt:n­
¡toned :ibovc it 1.1/0llld. still be possiblc .for ~~ change 
to takc pL~ee that might ;¡cceler~Jte grov1th ta !he ·¡a¡ .. 
gel leve!. The port rnanngcment mus!. acctpl ~hr.Jt 
thcre may he wicler issucs involved and that it; sn:m 
of rcsponsihílily <loes no! indude the íCvision ·of gov­
ernrnent t¡:r!~l'ts. lnslcacl, it rnu!';/. lake l'.yo sicps: 

(a) Point out to rcntrai planners the implications of 
a high ratc of cconomic grow!h f\.1r port invesnnc::ú 
at lhC time !he naiional p!an ÍS OCing f(mTm!ated, ::~(! a 
thai 1hb 'factor cm be laken ln!O <!CCOúl'ú~ 9 

(b) Introduce rcvícw-poirHs irl1e cuch projec~ p!a.t1 
ai which dtvelopments in vol!Jmt:: :H1.d i.ype ot de'­
man{l me t;d~en ;tccounl of; ihis '"'m be part of !he 
s:ystem of «signposts" 1ncntioned earlier (sec ~1Y,H.;~~ 
gr<lph I 9 J a hove). 

2!2. Impottant evcrHs which rn<~.y affsci 1C''t:·¡ 
of a panicular trame shouid always; bt:. jooked 
both to exp!ain p<'!Sí changes 2.nd lo indlnrJc future 
changes. Tlwsc múy inclucle poli1ical evtt•í.s: \he 
hringing Íniü OpCn!tior.: of J1CW facíni'ÍeS ;~nJ féfi <'.:l··· 
ie!;, the construclon of new h1land uansporl. tc;::ncc­
tiom;, changc:s in the r11arket príce of' ~ ptindpd ¡;;:,,,> 
n1odity a nd hlnteda~id ttgdcul ~u r:·~J d~: veJupn1tnt~~--

213. The difficul[y -of ¡wedici¡ng fu~we ~::•;:~¡;;:; 
shou!d not discoumge ~he forecas'l.er. Vr:xy cL:.n ,, rc:­
e)l:arninn!ion óf ~i fúreci~.St n1cide earher ·tviH ~~hü·\;:~ 
a vlwi evcnl was not !!J~c:;e;éD. Ti•ís '.liY: Ui':;:; 
the ·· valuc of Torecasling or n:eHrt !'hm. h Wri\S; ~~ 
fon;casL ~~ is irnpos~~~b}e to i.h.:r rnc:n: than ·o~-~::p<~rc g 

forecast 1l1at .¡~ based on !he 'bes! infótmatfnn 
~~b~::; .. Surpfise cvents íf))( é}fct..nTiS!;1·~1c;:~s D~H-~ r~evct ~)t:-.~ 
f''"Cs"r'~~ · Tl·,, pos:;ibil"íY <h·•• íf¡, •. ,. ·,~;·¡¡¡ ;,,~ <} 

;~ ¡ n·~;~;:~~··Teas'<~n, fo~ .!h¿, f!.r:~ii:1l!ily ··¡,J ,pid:;m;::<g: :~f:Ci".'''f:í" 
mendcd ¡n chaptcr H <Jbow,:;, 



214 .. The pülkies of the port wm intluence the fu. 
-\~e l.~ve!s o~ trafíic that use íL The uscrs of a pon 

a're ot two k1nds: 

{a).Captíve usl.!n.:, Le., the shipplng línes, sh'ippers · 
and local industries whích ship via the port bccause 
there is no economic alternadve route; 

{b) Non-captive users, i.e., those which, while 
ob!iged to move goods in and out. of ihe rcgion, can 
use apoiher port within the region, or another mode 
of traqspor!, and secondly, those which could cease 
trading activity with the region and so inhibit local 
economic devclopment. 

. . 
i3oth types of non-c:aptive user wi!l react to !he deo 
cision taken by a pon planncr. Thus a port by its 
own pólicies can cause clive:rsion of traffic to other 
port.s or Joss of regional traffic. Normal!y, such ques­
tions should br;; discussed at the regional planning 
level in . terms ol' a set of objectives for the por!. 

2!5. Óne of the. majr;f m effects; whkh a port can 
have on the traífic using 1t is to prevent the intro .. 
duction of mo!"e mode:rn or more econornic ship 
type~. For exmr!p1e, the anival of largcr bulk carriers 
cari-pe~pre~Lented_by_theíaiJJ.!Cf:;_l_QJlfOVide deeper wa­
ter. [t is. genera!ly such changes wbich are in ques­
tion 'rather than u gnH.lual falling off in demand as 

.its rl~e ór the !evel of servicc falls. 

216. Only rarelv, for example when there are corn, 
peting ports in the same country,_ will an attcmpt to 
evil!uat'c the morr:: sophisticatecl naffic · relationships 
be jtÍstífied. Such rnet.hods as demand elasticity esti· 
mat ion, anaiysis of effects of inter-port competition 
and. ana!ysis of tmffic creation sensitivity are difficu!t 
to app!y because knowledge of shipping lines' and 
shippers·· commercí::!l inf.entions wi!l not be adequate. 
Moreover, the probability that unforescen events will 
seriously affect thc forecast is always prescnt. Ne~ 
verthe.less, tht=r~~ may l:l!:" occasion~ when t'he planner 
considcrs that the leve! of use of a certain fadlitv wm 
depend on the charge~ made for using it, and, is ai. 
the sarne ·time f'aced whh the difficulty tha~ the 
charges needcd to pay for the fadlíty de¡x:ncl"'on the 
ievel of use. Iri r.hat C<>:se ii. is hest to forecast on the 

2\7. The: fuct !hat over· the last few ye;ars: a partic~ 
.ular dass uf trame has bcen increasing does not in 
itself mean í.hat lhe Hend will continue. Trends can 
revGrse Yhemselves very quickly. Bcfore projecting 
any past lrend in!o the futurct the p!anner should de­
termine thc rcason for thi~ trend, and the likelihood 
of its persisting. In most cases in developing coun­
~ries the rcasons will be one of the following: 

(a) Traffíc is directly dependent on the GNP~ 
(b) Traftic in a spccifíc commodity or procluct has 

be.:n delibl.!ratcly dcve!oped or run clown (e.g. nation· 
al seff.sufficiency in a majar foodstufT; development 
of a new inclustry or of mines); 

(e) A gradual shift in regional centres of produc;.­
~ion or consumption is occurring; 

(d) A gradual shift in transpon technoiogy or mute­
ing is occurring (from break"bvlk shipment 16 con~ 
tainers; from maritime to averiara.! trans¡;ort, etc.). 

218. Yf it ¡~., desircd to fínd a ttaffk l.re:n(.nn a ser· 
ies o.f annuai figtire~. simple meíhods are ihe best í.r' . 
u:;e, Usualiy ;1!1 that is nccessary is ~o caícuktL; an 
<Hlntml pern;ntugc growth rate, o•· to p1ot quanerly 
figures and draw in thc lrend by eye. When ih<:; 
trend is partkularly important and !ikely to pers:i:;t, 
additional accuracy can be obtalned by carrying out ~' 
'·'lcast squarcs fi¡" proccdure t~~ ascertain the form of 
thc !rend. This is a standard method given in te!{t-
boo~s on statistics. 

2! 9. Whcn a dctailed _trafiic record-·-for exampk, 
month!y figures maintuined for sevcral years~is ti~." 
amined, a regular, cycfic pattern rn.ay be notked. Thi:s 
nonna!ly results from a scasonal variatio:1. in demrmd 
f'or, or production of, certain commodities. The con­
tinuous trend line can be subtracted from ~he totBJ \.\) 
obiain thc S<!asonal v.arintion. T'here \.vil! ':itln be: :51,;" 
perhnposcd on thl!:; sci1sonal variation a mndon;¡ ~e-­
sidual varialion, as shown in ligure 14. :Sud1 ¡,mJy:-;~.::: 
are likely to be very much simpler and mc;re useful 
if the trame is divided into principal cornmodhk:::;, 
sensonal commodiiies being .kept--separr¡te. 

basis that charges and tmi! handling costS. \Vil!· be 
éomparabfe with Hto:~e Rpp!k:d at c.thcr insta!lations 
of sirn!lar t1!chno~ogy In the region ami. thus neithe:r 
atiraÜ nor dissuade tmffic. Acrordingly, the marke.t 220. When;1l.S spee:falized Haffic i~; genecally Hn'ú:d 
re:::ciln;'h which is needec't before invesií'nent should to tl!c devdopmení of a spccifíc ¡ndustrid sec~oí, c,r 
b-;:; oased on the assmnptior, of a ievel of Sífrvke and to individual t:N\:nts and policy ded:;;iorls, gentmí c:t~i-
p¡:ícé rough!y cmresponding iO tho:>:e at other insta!~ go---which in many deveioping CO\Wide~; o;Yn'Ú::t'i 
h:itio.ns. Yf, howevcr, the new port facilities are to be predorninantly of imports of consumer gocds <::nd · 
based on improved tcchnology, for instance in han- general rnanufacwres·--is far ti1ore depender;t on th-c 

•
g dry bulk cxports, cost.s may be consíd.erably trend in nationnf wealth. An appropriate me&sure i>r. 

/ er than ~hose for oldcr installations in the lfegior;s the gross na!iorwl producL Th.e llg•.\rcs ror thc. GUP 
~ªn(Lth~=•\b:~í.YU~l!lL<llif.h cannct be uscd. l}le~f()l'l~". trc.nd and thc govemmcnt Qarge~ shoulcl b:: raken. di, 

cast.er. i~ !iv.:n obligc:d w ~stímatc ihe relmloiisflip-~rectrTrrol·n~figtú:~~c3ravaOa!5le~"2.nht!=natto';mhecc1vJrtíhr-~,~~ ~ ~~ - ~ 
betwcf.;n ch::n·ges and trame: phmning unlL Por[ plannc:!'S shuuld nct i\Onnaliy c_r1· 
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FtUURE 14 

S··p~rutin~ u M'U,IIIllll •ari;llillll rrutn 11 111'11" 

Total Oumo11d l'ilttorn .. Trend + Seuonal variation + fi<~iduat v.,;,;,.;, 
Drm.ond ·..::__ ___ --,-------¡------,--------------~---· ---- ---¡ ' 

gage in this form of forecasting; It is, however, 
necessary to adjust the GNP trend and to forecast for 

· the hinterland deviation from the national trend, 

221. For example, the hinterland trend may be be· 
low the national trend owing to a different rate of 
growth in various areas or regions of the country. 
The factors causing this may be expected to continue 
unless definite government measures are planned f~r 
the development period with a view to restoring the 
balance~ Where regional GNP figures are available, 
useful comparisons can be made betWeen regional . 
growth and general cargo growth which will allow 
projections to be improved. 

222. Apart from deliberate regional development 
policies, there will be occasions when pressures that 
build up produce trade shifts of their own accord. 
One recurring pressUre )s that ca u sed wtJen a central 
region or capital city area grows to the point.at w_hich 
ll!.lld and labour costs become v'ery )Jigh and ·-.indus­
l.rial conditions become less attractive .. When that 
situation occurs, a port located · iri an ai-ea of less prcs­
sure, with gooct• connexions to the rnajor interna! 
markets, can expect a fairly rapid build-up of indus­
try looking for alternative locations where conditions 
are more favourable. , .. 
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Seasonal varia 1 ion 
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N. Container 1raffic forecas1s 

. 223. Scveml principies should be observed when 
preparing the forccast for container traffic: 

(a) The percentage of any trade which may become 
containerized must be determined on the specific 
commercial and ecqnomic grounds for each case~ 

(b) There are no fixed lists of commodities which 
are "containerizuble" and commoi:lities which are 
not, and a wicler range of goocls is being shipped in 
containers evcry year; · · 

(e) Provision must always be made for a substan­
tial proportion of containers moving empty; 

(d) The average weight of cargo ·per 20-foot con­
tainer can vary from 5 to 18 tons according to the 
nature of the commoclity. 

224. ·There will be a significant trade imbalance, 
with. import containers predominating, dLiring thc 
early years of container operat.ions · in developing 
COlintries, since few of those couritries will be able. 
provide sufficient containerized export cargo to 
the available import containers. The number of e~p-~ 
ty containers being Joadcd in developing countnes 
will thercfore be very high. Even so, however, a 



•• 
small number of empty containers will be unloaded 
there, for example, refrigerated containers intended 
for perishable expons. Thus, to. the numbcr of loaded 
units exported from and imported to the por!, an ap­
propriate number of ernpties should be added. Jn the 
absence of other information, a figure of 60 per cent 
for export empties and five per cent for import emp- · 
ties would be reasonable estimates. 

225. Although for rough .planning, over-all aver­
ages of cargo tonnage per container can be used, it 
is inadvisable to use a single blanket figure, since a 

. torinage forecast of 500,000 tons, for example, could 
be carried in anything from 30,000 to 60,000 TEU 
containers. Wherever possible, the principal type of 
cargo to be carried (e.g. rice, general manufactures, 
refrigerated fruit) should be determincd and with the 
appropriate stowage factor, the figure for the ·average 
number of tons per TEU can be used, as shown in 
table 5. In the absence of such information, it would 
be wise to plan on the basis of a maximum figure of 
12 tons per TEU for imported general con su rner 
goocls in deve.loping countries. · 

. 226. When the class of cargo is known, the proce­
dure for planning more accurately is similar to that 
of calculating ship loadings. According to the 
stowage factors of-t-he-cargo, the maximum load can 
be limited either by the weight or by the space oc­
cupied. For planning purposes the interna! volume of 
a 20-foot container can be taken as: 

29 cubic metres 
or 1,024 cubic feet 

This volume will be filled at the maximum allowable 
cargo weight of 18 tons only when the cargo stowage 
factor is 57 cubic fcet per ton (or 1.6 cubic metres per 
ton). Commoclities .of this density are, for example, 
nour, potaroes and palm kernels. 

227 Cargoes with stowage factors greater than 60 
cubic feet per ton will thus be limited by the physical 
size of the container, ·as shown in table 5. · 

TABLE 5 
:\Ja,imurn wl'i~ht pl·r TEU a\ a functiun of stuwa¡.:c factor. 

S1m,a,1:c' ./Duor ql t·OIJ:O 

Cuhir: ''"''' prr wn 

60 
70 
80 
90 

tOO 
110 
120 
130 
140 

Cuhir tnr•trrs per Ion 

1.7 
2.0 
2.3 
2.5 
2.8 
3.1 
3.4 
3.7 
4.0 

Co~o ntl ••iKhl prr TEU 
(Tun>) 

17.1 
14.5 
12.6 

. 11.6 
. 10.4 

9.4 
8.5 

. 7.8 
7.3 

Cargoes with lower stowage factors will be limited by 
the maximum allowable weight per container 
("1·8-t o ns~;=an d=wi ll=be=pac ked-t o~a=h ei g hU es~=tlwo_ _ _Lb~ · 
standard 2.2 metrcs available in a container. They 

will al! approximate to an 18-ton net weight. For car­
goes with a lower stowage factor, the use of 'half­
hcight containers may be warranted. However, it is 
not likely that this proportion can be forecast, so that 
attempts to estímate the effect of half-height contain­
ers on stacking and productivity are n.ot likely to be 
justified. 

O. Hinterland chunges 

2.28-. The port's local and wider hinterland can be 
examined by studying the inland origins and desti­
nations of a sample of consignments. The hinterland, 
and hence the port · demand, can be afTected by 
changcs in the following factors:. 

(a) Population and GNP; 
(b) Re¡,;ionala development plans; 
(e) Land transport clevelqpments; 
(d) Coastal shipping and inland waterway. develop­

ments; 
(e) Possible re-atlocation of traffic to neighbouring 

pórts. ·· 
The planner should examine these factors when pre­
paring the traffic forecast:· 

P. Go\·crnmcnt 1 raffic 
o 

229. It should be_ possiblc to obtain inform(\tion on 
the traf!ic dcmands which central governmcnt cle­
partments or other authorities have already decided 
to place upon the port. The only forecasting tq~k 
with rcspcct to such traffic is to obtain a reasonable 
estímate of its ratc of growth. This traffic will prob­
ably consist of largc quuntities of individual com­
modities. For example, thcre. may be a central dec¡-

. sion to imporl a predetermined quantity of fertilizer 
or cernen t. In this case evcry opportunity should be 
taken to convince central planners of the vital neces~ 
sity of staggering the arrival dates of a series of bu! k 
charters. Very serious congestion can result from 
failure to uppreciate this fact, ancl the economic con­
sequences of grouping the bulk vessels shoulcl be 
prescntecl to the central planners. 

Q. TnÚJs-shipmcnt traffic 

230. The trend towards more rational route plan­
ning, ami the need to reduce the number of port,calls 
made by !urge, fast and cxpensive ships on a trunk 
route, givcs incrcased importance to the trans-ship• 
ment funct.ion of a port. Not only do such changes 
introduce u very different class of ship (feeder. ships 
will be smallcr and ablc to work in restricted draught 
conditions, and will have a high load factor) but there 
is áls'o a varicty of possible effects on the resulting· 
traffic which is often overlooked. 

231. For exam¡:ile, figure 15 shows. two ports, A 
and-~B. each wi111i'ts-(Jwn=n-inrerl<rnd~demancl=for=Haf--== 
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Ship/5hcre 
orr.rations. 
at A : 100,000 

Ship/shore 
operatíons 
at A : 180,000 

F;-:;u¡¡c;, 15 

Tlw df;•r! oi f•"·dcr M'í' in'!. un !ji~<~: ~hit• nr!lrit)· 

· (a) Both ports on 1rwik routl' 

-
(h) Pun A mo!n' poN; poi'/ B ji•eder pon linkc•d by IYitiS/et or barge 

(e) Port A main porr; pol"l .8 .fá'der pon !inkt'd by roadlrui! 

Ship/shore 
cpcrations 

at B: 40,000 

Shlp/shor!l 
operaíion~ 

st B : 40,000 

fic of' 100,000 a.nd 40,000 units per year respeeiively, 
When bmh pon.s are served by the trunk rome ship 
(case {a)), each has only the standard level of quay~ 
. siüe activity a:s::ociated with its own hinterland tra(. 

rn case (e} the feeder servlce to B is via land trans·­
port. The leve1 of C~c!ivity i~; now: 
A; pcrr A: The port's own trame plus the tmns ·s'nip­

mern \raffic for B. 
Ar por! 8: NiL 

• 

1ic. In cas·,:; {b), the uunk · routc ship §tops ca.lling aí 
pon B and its uaffic is carried in a coastai feeder ves, 
·sel.. The leve! ~¡f qu;;;yside acüvity is now: 

A r· por! A: The port's own trame plu5 doub!e fhc 
. üans-shipment uaffic for port B (first dischnrgíng 

the< trunk wute shíp, 1hen loading the feeder ship). 

232, Ciearly, the dernand tor porl. :;ervlce,,; ve..I'Íe:J 
substalllially, Aftcr forec:asting the trafnc demam1 f)r A 
the port's hinterland, the forecaster must th<:m con·· ,.,,'\... 
síde:r whether it ·w!ll be a main por! or 11 feeder p;:Jft 

/Ú' pon· B: The san1t: 1evel of activit.y., hut wlth 5ITH1l!~ 
er ships. 
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fm !hat trnfflc, and whai proponion of any f~eder 
trafflr. is m,cíy to go by sea or '"v¡.nerway ~ as o¡:;posed 
tó road or ndl. Handling hdlities 1111d storage ~'~~quin;"· 
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mcnts will both be afTected. Road or raíl feeder trame 
will, of course, also place an additional load on the 
handling and accéss problems of the land transport 
vehicles. 

R., Technological changes 

. 233. For each class of traftic and principal com­
modÜy, the planner must consider the possibility of 
change in methods of packaging, handling and sto­
rage and in types of ship. These possibilities.must be 
discussed with major shippers and shipping lines to 
determine: . . , 

(a) What decisions have already been taken; 
/ (b) What -long-term changes. are likely 

(i) Assuming that the port plays an active role in 
providing the necessary rnodern facilities; 

(ii) Assuming that the port relies upon its existing 
facilities. 

If possible, discussions should al so be held with the 
managers of ports at the other end of majar tracle 
rqutes, since. Jhe technological situation at the far 
end will generally determine the change. This is one · 
of the reasons for maintaining traffic statistics route 
by route. 

; 234. The decision to introduce new technologies is 
normal! y taken by the ship operator. Unfortu·nately, 
~he time of the port investmcnt .decision is usually 
well befare a firm commitment can be expected from 
t~e shipping fine to bring a specific class of ship to 
íhe port. This leads to great uncertainly as to the na­
ture of the future traffic, and often the f'lanner will 
be able only to suggest that the general trend in tech­
nology justifies a particular type of port facility. The 
port · management's decision in such a case-for 
example, to invest in an expensive container 
crane~will inevitably carry an element of risk. 

235. The technological changes in shipping which 
are taking place are discussed in detail in a series of 
reports on the subject prepared by the UNCTAD 
secretariat.6 These changes take the form of a swing to 
tr~_ffic specialization and economies of scale, both on 
board ship and in the weight of the indivisible load 
uni.t that is lifted, rolled ·or noated off the ship. The 
planning implications of container and other unit 
loaéls, or roll-on/roll-off methods, and of barge-carry­
ing vessels are examined in part two of the hand­
book. 
' 

S. Shiploads and number of ship calls 

236. A forecast of the tonnages of each main car-
. go class on each major route, which is based on the 

probable trends in modes of carriage and cargo-han­
dling technology, can be convertcd, by means of thP. 
average ship-load, into the number of ship "calls. 

237. The forecast of the number of calls (the ship­
traffic forecast), ancl of the related size of ship is 
important in planning for the estimation of the fo!-
lowing: · 

(a) Required depth of water; 
(b) Required berth lengths; 
(e) Future productivity; 
(d) Turn·round time for individual ships; 
(e) The frequcncy of ship calls~ 

(f) The back-up areas require~ to handle the peak 
shipload. 

238. It will be useful to discuss the prospects for 
thé consoliclation of shipments with local shiprers' 
organizations and with the shipping lines. Those 
bodies should be cncouragecl to consider what is thc 
requirecl and economic frcquencey of shipment, the 
size of shipment and the storage demand, on the ex­
pectation that thcre will be a trend to(vards ccono­
mics of transport and distributiori. 

239. Both. the trend analysis and the discussions 
will produce a picturc of the future which should be 
satisfactory for the purposes of ship traffic forecast­
ing. The forcc:1st of the number of ship calls shou!cl 
be made in the following two ways and if neccssary 
a comprornise forecast arrived at between the differ-

. ent results: 
(a) By dividing the figLJre for total cargo by that for 

the averagt~ shipload~ 
(b) By usccrlaining the number of calls dircctly 

frorn presenl reconls ancl the general trend. 

240. It shoulcl not be assumed that there is a 
dircct rclationshi¡; bctween the tonnage loacled or dis­
chargccl by a ship at a port and the ship's size. In lin­
er services the size of the cargo load taken on or dis- · 
chargcd ut a given port is virtually indepcndent of 
the ship's currying capacity, exc.ept for home-ports or 
terminal ports, whcre loacls tend to be a larger frac~ 
tion of thc capacity. For regular short-sea feeder ser­
vices or fcrrics, on the other hand, it is reasonable to 
assume fui! shiploads (allowance having been made 
for a mínimum of JO per cent unused capacity in ad­
dition to the stowage factor limitation). For bulk car­
riers it is not normally likely that ca!ls will be made 
for loads of lcss thun 25 per cent of the ship's capac­
ity, but it should not be assumed that bu!k tramp 
ships will havc a regularly high percentage utilization 
at a single port. Loads varying bctween 25 per cent 
and 75 per cent of the ship's capacity are to be ex­
pected, except with respect to majar high-capacity 
terminals for the export, for example, of mineral ores, 
where the bulk carriers may be ful!y loaded. 

241. The portian of the carrying capacity of a ship 
that is !oaded at a particular port is deternJinecl by 
•'ihichever is the smallcr of the cargo avail~ble and 
Lhe shipping space available. In addition, for a given 
amount of space, there will be a mínimum load 

~~~""·~-~:-·•¡":.:\:'nnol5giC:Il~c~ánge=i~~shipping -and~iLs"~effects~on ~pons·~ ~~~~¡~~ ~ll~ _ _:c_?~O~J11J~~lly justify the cal!. This load 
(1D/t\iC.41!29 anti Suppl.l-)). _ w:ll also ocpcnCl on--the~ panern~of~eaHs-made--ai. 
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neighbouring ports as part of a sharir.g of carrying ca4 

p<icity. Iri the case of container ships, pon Joadings 
have already settled clown to typical figures on econ­
omic grounds. T-he average numbcrs of TEUs ioaded 
or discharged pcr port of call are 400 to 500 on dcep·· 
sea ro u tes and 100 to 150 on short-sea routes. These 
averages are relatively independent of ship size in · 
bot.h cases. The pattcrn of sharing out of carrying ca~ 
·Néity is, of course, seriously changed on the intro­
dtiction of feeder services. 

class of ro/ro ves~els ¡md scrvice distance, ·as 
would be cxpccted on cconomic grounds, there is a 
widc range of vuriation within this trend. On 1 ,$00. 
milc short-sea services ships vary from 2,000 to 
8,000 grt and on 4,000-mile scrvices they vary from 
7,000 to 14,000 grt. Planning cannot be based on 
such broad. lrends. The planncr should study the ex~ 
isting port traffic and a~tempt to forecast future 
trends in order to determine this essential factor. 

243. An ckmcnt to be borne in mind in long-term 
plannlnc for·handling bulk cargocs is í'he tendcncy to 
use largcr and largcr ships for this purpose bct<nJse 
of thc cconomies-of.-scale they a!Tord. Consequently, 
sufficienl water clepih as wclí as width of tumíng bao 

242. Yt is likely to be fruit1e.ss to try to find the fu~ sins ancl channcls nwst be cnsured fm íhe !ont>lerm 
ture. ship size on a route by looking !i:::~· the rebtiono devclopnwnt of bufk-cürgo icrminals, The re:lai!cms 
ship between size of ship and muit: kngth in existirig b;,;twcen dw! and ihe ptíndpal ship dLnenslüns are 
services ail over the world. Suc:h re.lations eflist, bu~ reasonably systcmatic and thus can \:;¡:~ used ln pJan­
t.hey are so irnprecise as to be of !ess va!ue than a ning. Thcy rnay be found in the v::\rious chart·ers 
practica] operator's opinion. For example, although part ·two of the handbook dealing wlth i.pe d¡iTerer:i 
there is a ctear relationshíp be!wcen thc gr! of a givcn! · ship typcs. 

• 



e .. / Chaplcr IV 

PRODUCTIVITY FOaECASTING 

A. Pitfalls in cstiiuating producth·ity 

. : · 244. Estimating the cargo-handling productivity 
.~hich will be achieved is a vital part of the plan for 
a future port devclopment. A mistake here éan· lead 
to serious investment errors. In considering the ex­
tension of existing facilities, the planner must find 
out: . . . · , · 

(a) Whál is .the real· productlvit'y at present? Re­
corded data are often inaccur~ite or misleading~ 
· (b) How will this change with the new de~elop­

ment.? In theory, new methods should improve pro­
ductivity, but in practice this is nót necessarily the 
case. 

'.. . ··. ' ... . 

245. Theré ha ve heen many :cases of very poor es­
ti mates of future productivi~y. ,almost al! being un­
duly high. This has probably been clue ·mainly to 
two basic errors: 

{a) .Contrary to a widespread misconception, an in­
crease in cargo-handling productivity · will not auto~ 
matically give highcr berth throughput. For cxamplc, 
a change from convcntional break-bulk cargo hun­
dling to thc use of pallets should give, ·say, a 50 pcr 
cent incrcase in discharging rate., Jrom lO tons. pcr 
gang-hour to 1'5 tons pcr gung~h9(Jr. But unless this. 
is followed by a sií11ilar gearing-úp of al!. subs~quent. 
activities (putting into siorage, passing throllgh cus­
toms, etc.), there wi!l be no increase in berth 
throughput and probably' very)iule· increase In ship 
hándling rate. · · · ·· · · · · · · 

(b) Plariners find it.difficult to ~ccept thatproduc­
~ivity can go down as weiias up. Yet it is a common 
experience in cleveloping countries that.· at certain · 
stüges of development there is a transitional period 
during which procfuctivity · falls. · · 

246. For example, a port in a humid tropical arca 
accustomed to the use of contrae! labour drawn fron1 
the fittest young men from up-country villages is . 
likely to suffer a steacfy deterioration in work output . 
when it converts to the use of a permanent work for­
ce wilh workers assured jobs until the age·' of @. I.t 
will then .only be possible to maintain prOdüctiv­
ity-not to speak of increasing it-through the grad~ 
ual introduction of mechanical handling equiph1ént 

A stJitable for local conditions. 

a change to less.labour,intensive rriechanical rleth­
ods. For example, clischarge of wheat in bugs by n 
large, skillecl work-force can achieve tonnages per 
shift which may be diffficurt to match during the 
first year oT opcration of bulk clischarge equipo1ent. 

248. With. rcspect to a new terminal, where there 
are no local data to serve as a basis for estimating 
procluctivity, planners are forced to rely on pcrfor-. 
manee figures takcn from elsewhere. Grea~ cautio['l is 
necdecl bcl'ore adopting these. Often the figures· are. 
taken · from installations with quite differerít · condi­
tions. Ncw nicthods ha ve gcnerally been · first intro .. 
cluced in countries with a temperatc climate, where<::; 
the performance which can bé achieved in a tqpical 
clirnate may be far lower. This is due, not only lo tl1c. 
human problem of keeping up continuous activit~, 
under dirticult climatic conclitions, but also to· the cj} .. 

rect effects of humidity and heat on equipment. ,. 
which can scriously reduce both performance ratings 
und reliability. 

249. These local effects are sor..dimes corn­
pÓundecl by the optimistic sales information provicled 
by manufú.:turers of cargo-handling equipment. 
Thcre is. a tcnd\!ncy to quotc performance figures on 
a short-rur1 bnsis and to imply that long-run perfor­
mance is mcr:t:ly a question of multiplication. This is 
seldom truc of any machincry, for: 

(a). Therc may be other parts of the installation 
which cannot kcep up with the rnain equipment~ 

(b) Therc will be faults and breakdown,'5; 
(e) There \vil! be pcriods when the equipment is 

out of commission for rOLI.line maintcnance. 

250. These questions are discussed further in later 
chapters where thc main classes of cquipment are re­
viewed. and somc guicling figures are given. Ne­
vcrtheless, wherever possible, the planner should 
search for proven experience with the equipment in 
question from ports with similar conclitions to his 
own. Assistance can also be given by the UNCTAD 
secretariat ancl by organizations such as JCI-ICA and 
IAPH. 

B .. Rntt'd and dfL•cthe productivity 

W · 247. Again, a port which has perfected merhodso( 251. Thcrc ure three basic elements in cargo-han-
- __ rrwnual handling over many dccadcs is lif.<:!y to sc·c: dling perfonnnnce. Tlle first is the ruted productivity, 

-- - ----a(Irop ·¡f1-¡Jro<fuCfiv-i1:Y'Tor a c·or!s~iiT:·r;rt;le~~~oc!~Yfrt r· - deFi ~cd- ~w -t:he~-nu r·nhl:r or:- tons~ eaGh- gang, ¿crant:v ~ 
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ship!oader, pump., e1c., handles whtn i\ vvorks ior 
one hour withou\ inlerruption. The second clcrncnt 
is the interruptions which rend to happcn dur!ng any 

. shift and !f]e··rorisequcnt idlc time that reduces the 
shift ou!put·. As a resu!t of this idlc time, lhe average 
hourly performance is reduced to what may be 
termed the erfective productivity. The thírd clement · 
!s the manner in \l:hich gangs and uppliances are 
used, for example, how many ore uscd per hatch and 
per ship, how rnany shifts there are, how rnuch over· 
time working there is. This last clerncnt is termcd 
the working inicnsity. !t determines how much total 
effort is used and this, combined with the effective 
productivity, produces the long-term perforrmmce. 

252. A rnajor preoccupation of the planner will he 
to make a realistic assessmcnt of the effective pro~ 
ductivity from a!! the cptimistic and <Jrbitmri!y chos­
en productivity figures which will be givcn to him. 
For e~wmple. many container terminal opcrators 
quoteprodur:tívitícs of 700 TEUs per day, 'but a rigo· 
rous UNCTAD <tnalysis' showed that, of 2! major 
container terminals only one, working so-ralled SCC·· 

c.nd- and thin:l-generation container ships, wa'; able 
1.0 maintain .a procluctivity of this order (749 TEUs: 
per day) over severa! mon!hs, whereas at the grcat 
majúrity of '!he lerrnina!s, working with two gantry-

. cnmr.:s, productivity fe!! within the range of 300-500 
TEUs pcr day. 

253. Somt parts of t~e berth sy~;tem are linked in 
that every ton of cargo whkh passcs through onc of 
them has to pass through others. The mosi impow .. 
tant links al'e betwcen 1he ship cargo-handling sys­
tení and ~tomge, and later, between storage and on~ 
ward. transporL The first · pair of linked open\tions, un­
loading from -the ship and plocing in siorage, must be 
matcherJ on an hourly basis; otherwise onc o peral ion 
wiil have to wait for !he o!.her, or goods will pile. up 
ln l'he operatior;al arel.! and cause congest¡orL To fim:l 
out if they are rn<dched, i~ ls necess:ary ~o kñovv !.he· 
hourly capabi!i1.ics uf each ope:rat\on seraraieiy. ~~m 
here líes the pmblem: it is difficult to measure the 
one indeperidr;nt!y of the other, as nny ,rccordcd 
performance wil! be ¡h&l. of the comblned opcr11Hon. 
For ex<lmpk, ·with regauJ !.o figure 16, wheí'(; it i;; 
kno,..·n that for a !::Hea!·;obulk opennion ihe perfor" 
ni!ll1Cf'; heing achieved 1s lO tons pe:r gang,!-wur, it 
wiH be: very difficuli. l.o fínd ou'! whciher ihis íígure 
is lirnilt:d by !he gang in 1hc hoid whlch is feeding 
th<:; hGGt, or by the tracior whkh ís Wlnsierring cargo 
~o llv: shccl. 

254_ J:!ctdev,(tg cargo fiorn ston.tg·;:; f[:JF orrtV~Jrd 
tran~~pon. t~nno1 br,~ rn!:ltch~;d ~.vith the f.'1~1c!n.g of ::;ar.,. 
go in storage e.irher on. an hourly basls or evcn on a 
da\iy :ba:;is sn far as genera! cargo 1s concerned, Cm>· 
toms cleararwe and dc!ivery fmma1ltie.:3 take· !ln1t:, 
,zt:n~ 1l~i;~f dt~r2~tjon (nay. \lf~ty con~dd~rab1.~/ .. I~ut !he 

\C\omlihaorl r;;p¡edl~ ;~! dtip ~ari:u-h;m(!liu¡: ,~;,kn'l 
¡md lr:til\fl•f ~) skm 

Gapacity to despa\ch cargo from the Uansit stor.age 
arcas mwa match tht flow of cargo from qLmy to 
storage on, say, a weckiy hasis; oihc:r~.vis.;:;., i.nmsi~ 
sheds and opcn storage arcas wífí become cve:--fille:J, 
nnd scrious conges!íon wili result 

255. Such mcihods as 1hose describcc ¡¡;: Jhc: 
UNCTAD report on berth ihmughput,8 üf appliw cvith 
respeci to brcak-bulk cnrgo enr!y enough dmi:ng Ck 
projeet planning pcriod, can serve aS ~he basis heth 
for achicving ítnprovemcnts ln currcnt ;m)dw::tivhy at 
the port and for giving pianners a bctter idea liS to 
whHt the fuwre productiv!ty is !íkdy to b:;';. h i~; ad­
visüble !o he vcry cauiJm¡s--!ndeed. ressimis!ii::--aK 
¡he planning stage, P!anníng figures 5hoe1!d b~ \u;;:er 
than thc 1argc'is Rhc opcr:Hing S!.aff ~e~. iJ¡emse1ve::; 
;md intend !o achíeve unde¡ 3 ncw se¡ üf op"::ratín.¡?, 
methods {lff' w¡th ncw equipmenL 

256. The rncthods proposed in ~h<: bc:nh ~hrough­
put report can be used to rheck thal ihe dcvt!opmeni 
proposal foil' a terminal givcs <S halal'>:.:·ed throughptH 
f<tpabi!ity. In ~he opcrations uf a porL, [h.:>; v;;¡r!cn!3 
sub-systcms fum:tlon tog¡~\hc:r so thaí ihe ciTc:<.:tiv¡;o .. 
ness; of üne sub-ays!em l.tffects lhe üpcratk1ns 
olhcrs. Thc vm-ious: sub-sys1ems cH.r: be ihough! á<::. 
;a series of highway sectJpn§ of dift:::mn'l. wk1il'~::;, ¡;:~ ;; .. 
!ustrated in figure i 7. The m¡:;x:Ít'JitJr\"> th:rougil!:;d 
through lhis iraffk system is de1ermined by ihe ca~ 
pacity of 1hc narmwr:>! ~ecl.ior~, H, whicl't fmu;.'i'. 'f bt)~~ 
t!eneck. h is obviously r&ot P'>:~siok: ~n incx.;-::s::~: ¡hr:: 
over·~uH capa~hy by widcn~ng any oiher sE:t~Jen t::·.r:r~r~ 
rnak~ng irnprovcrnc~1i§ io sr:r.tiO(~ H~ 'fhe nniy ~ .. :. ;~; .. ~ ~.o 
incne:ase lhe over-all c.;;pacity ls; íc ¡~,Greas·.': ih(: 
1\y of sccdon B io thai of !he nt:{i lmgts:~ 
secikm, D .. Then, if ju~lifícd, furd¡;;,,- ;(p.p·c.~ .. c,\·;u;iS 

in \he io!Hi !:<lflijtity V>ill n::qulre an eqL'd k; 
!he ~~a¡1Úd!k~ of bolh sect!ons íJ .\IH[.~ D. 

257, Thc two í"rmjcr caplta~ c1..1s::s ;,, ln<:t:)!' 
wit! be thc bcnhing poini::::, \Yi~h ihe¡¡ a~;sDc1~:h:(1 .:iis> 
chartw cq~lpmení, on ihe. on:~ hnnd;, ~~nd the: , .. 
areas on lhe other. P'!anmrw dl<trts !or bmh oi t:·H::s:-~ 

~ ~ ,.:,. ~ ~- ~ ... t ~ \' 
me grvef'l 11'! fi;~n. ~wo n: U1e nanth>(!-0\,., '01·.21 fi 1~: lftl'" 

pnr~~~nít fto ap~;rcch~tc thnt lhG phH1ning (J.f 

-'-·· 
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FIGURE 17 

Diagramma!ic .. ·pH'\l'lllatlon or a highwa) or \IH) In¡: \\ idths 

Section A Section B 

elements is based on the assumption that an equal 
leve! of capacity is provided also in the other stages 
of the operation, in order to allow· full exploitation of 

· the two major investments. For the import operation 
this will require particularly: 

(a) A design for the capacity of the system for the 
· transfer of cargo from discharge poirit ·lo storage 
point; .. 
· (b) A design for the capacity Of the system for the. 

clearance of goods from storage;. 
(e) A check with sector plé.inners as regards the 

capacity of the onward distribution system. 

D. Local condit ions 

258. Some handling equipment demands an oper­
ator work-load and tempo which are excessive in a 
hot climate and for the local labour physique. This 
will hold the output down below what can' be 
achieved in a ternpcrate climate. In sóme cases the 
controls, for example foot pedals, are designcd for 

· persons of diffcrent physique, a fact which makes the 
tásks very difficult and lowers output ftirther. This 
can apply to fork-lift trucks as well as to more ad­
vanced equipment.. 

259. It is thus vital not only to make sure tha.t pro­
ductivity targets are realistic for the local conditions 1 
but also that the suppliers of equipmcnt can refcr to 
its succcssful introduction in similar port conditions 
elsewhere. Unless there is definite experience to go 
on, ports are advised to reject offers of untried equip­
ment and go for proven equipment only. 

E. Productidty iricreases 

Soctlon C Section O 

ment of procluctivity that can be incorporated into a 
proposcd projcct can be clivided into three mflin cate­
gories: thosc conccrned with human relations (labour 
and personncl), those concerncd with technical fac­
tors and thosc concernccl. with aclministrative and 
proceclu ral m a 1 ters. 

261. The first category will include al! rneans for 
improving the performance of each individual m<;m­
ager ami labourer irrespcctive of. existing te.chnicai 
conditions. Expcrience in many ports has shown t,hat 
the productivity of labour and of clerical person·ne! 
depends not only on their professional skill but to :: 
great extcnt on how far they are satisfied with the 
conditions- of their work and whcther they are really 
interested in that work. Specific measures may in-
elude: · 

(a) An uclequate leve! of wügcs, commcnsurate 
with. thc arduo·usness of dockers' work, including 
premiums for performance abovc pre-dctermined 
norms; 

(b) Possibilitics for promotion to n1ore skillecl jobs; 
(e) Acciclcnt prevcntion measures, first aid sttitions 

anc.l well organizcc.l health care; 
(d) Cantcens nnd rest-rooms ncar working arcas; 

· (e) Adcquute housing and re~reation facilities; 
(1) Training in technical skills and general educa­

tion, and grcutcr. dclegation of responsibility resulting 
in greater opportuniiies for initiative. 

262. In the categO'ry of technical improvements, 
the following steps can be taken: 

(a) Tllc introduction of prevcntive maintenance 
programmcs, with propcrly equipped and staffed 
workshops and an adequate supply of spares; 

(b) The purchase of a set of pallets to be used for 
general cargo; -

260. Although the emphasis throughout this chap- (e) ·Thc purchase of aaditional tractor-trailer· com-
ter has bcen on the danger of planning on the basis bines or fork-lift trucks for incrcasing capacity for the e -of toó optirnistic a forecast of future productivity, it horizontal moverncnt of cargo; 
would be wrong to ignore the real inneases in pro- (d) Technical trüining programmcs for supcrinten-

---~-ductiY.ity=wbj~_b_caD_gruduallLbc achicvcd whcn spe- dents, thc labour for.ce and union officials, including 
cific· changcs are m a de. ~{e asures for -tne-im¡,-ro,.·e-:==visits--w~pt'Jrt,s=i,n-dev,c-loped~covnt_r:ies. 
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263. Thc ihlrd category of measun';§, those for the 
improvement of proccdures: and organization, in­
eludes som{: !ha1 are likcly to !7ring about a consid· 
erable increase in throughput at a general curgo 
berth. Specific rn:easures will indude; 

(a) Strict enforcernent of the rul.e that individual 
consignments must be removed from nansit sheds 
'within a limited period, normally seven or te·n days~ 

(b) Sirnplifícation of old regulations and cumber­
some procedures which can delay the smooth transit 
of cargo through the port. 

264. A forecast percentage increase in productivity 
should not be taken as·meaning that there wiif he an 
equivalen! pcrcentage cut in service time. The two 
are not proportional, for 

Total number of tons worked 
Service time ::::: - -----

Efrective ship _productivily 

where the elTective ship productivity is tlw number 
of tons worked per day al. berth. A.t. the muximum, 
3 lOO per cent incre:ase in productivity would rcsu!t 

·¡¡¡ only a .50 per cent decrease in berth time. The 
planning charts in par1. two of thr;; handbook Ciln be 
used 1.0 deiermine the effects of various changes in 
producnvity. 

265 . .In the plannlng charis, care has been laken lo 
cai! for data inputs a1 the· dctailed effectivc produc­
t!vity Jevel--number oí gangs, lons per gang-hour, 
etc.-rather than at the over-all performance leve!, 
such as tons per day or tons per year. This is advis­
able in order lhat the: fcrecast should be. fully 
thought through in operational terms. When longerw 
term performance figures are nceded, they can be 
taken from the appropriate outpui scales of the plan· 
ning. <.:hart~. 

G, inc:i'Ta:~;ed fH·odtltgi-:,-hy vritlh! l2ir~e ship!ü2!ds . 

266. For any give¡~ combinntion of ;~urgo_ i.ype ;.md 
method of 'handling, there is clear evidence that 
Jarger quantitles make higher pmductivity possible. 
This is a sim¡,le ef'fect due, firs'., w a reducdon in 
time lo..-;t in starting up operations and, second!y, lo 
the building llp of a higher work tempo on a 1ong 

. run. The dTect is not suf!iciently predse, however, w 
be user:l for planning cakulaHons, and il is oítcn 
swarnped by nther far.:tors c:ausing vari\!tions. h 
woulá b;~ wisr~ 1.0 plan on the basis of a single figur;;; 
for the average shipio:ad. 

261. Productivity improvenJents; are: of\en a§;:;od<H* 
:;;d wid1 ~;oc:iai and commerc!al factors ·whkh orfsei 
ther:rL rne gradual uent.'i w shoner working houn;, · 
,~¿nd thr,.~ re.:si!.:~.ance: ~o vvorkL:1g ~tt rügh 11. or' ~~~ 'iflee:J~,.. 

cnds in industry in general, may bccome import:·.nt 
factors in· rorts of the fuiure. Again, theorctica! re­
ductions in shlp scrvir.e t!rne duc ~o incrcHsed pro­
ductivity may he offset by incrcHscd idk time as the 
ship operaiors may have a tcndency to keep iO a 
traditi.::mal fixed time in ·rort 

l. rruducihity tar¡,:cts 
j 

268. It can be rnisleading to give standard or even 
average ligures for hourly or daily productivity. There 
are many val id .local reasons · why one port, or one 
berth group within a port, may be able to Hchieve a 
figure much higher than HnQthcr, and inter-port com,. 
parisons of this sort ure of no grcat va!ue, Each pofi 
should compare its current performance with its ner'" 
formance of prcvious year:; a·nd try to improve' on 
that ralher than allernpting to achieve apparent!y 
higher figures derivcd from elsewhcre. which may 
.ha ve. becn (';¡lculatcd on H diffcrent basis. 

269. Whcn ,thc p!anning charts g!ven In par!. i\NO 
of !he hanc.iilook are used, ~he figures en!ered for tht~ 
lons per gang-hour, thc fraclion of time worked &nd 
!he number of gangs employed should al! be !:~kén 
from figure~ actua!ly recorded. Where these are not 
availablc, ami particularly where a port has llitle ex·· 
pcricncc uf the type · of opcralion proposed, it i~~ 
strongly rccomnu,;ndcd that operational staff pay -~ 
visit 1,0 a porl experient<!d in ihat operation, prefú~ · 
ably in similar local conditions. The infonna!ion t~H!Y 
gather on such u visit, suitably adjusted ío iake ac~ 
count of locut conditions, shou!d be use.d m~ the basís; 
for planning. 

J;\fll" 6 
H'roducih'l(i' ch·~;:ik-Jh;ft~ 

-~-------------······-~-------~----·~ ··-----0 

Cm~v C'/QJi$ 

-------···----
Convenlion¡;J general cargo: 

On decp-scu rmnes ...... , ....... . 
On 5hon<;ca and coa5tal Wtlle:!í •... 

Fully ¡¡aHclize¡j general cargo ... : •... 
Puckaged fures1 produc!s ....•.•..•.. 
B•Jrid!ed iron and stcel prodL!CIS ..••. 

Prc-s!ung c¡¡rgoes ••.•.•••• , .•...••. 
Ro/ro unil5 ................ ; ...•.. 

Containerc: 
On deefi·Si:ll route:; .•.••.•.•.•••... 
Or. shon -sen !l!id fcet~er routeli ..• , 

Ory bl~Hc 

Lnading ...••....•.......... , .... , 

5ü0 
90¡) 

i 5U{J 
.Hlú{) 

9oe , 

· 45t'l ·rf.tJ!.~v 
:r:s ··rctJ~i: 

1'0 ;;n~.:r rtuH cf :,;hi:;.t~':·::~H~t'/ 

jrt~,~ ~~~;~d;;;; 
r~;ed G-':if.!~C~~;/~:: 

fl ~ldo¡¡.~ ~h~w ¡ij~cr~~ ~te \Jt~d ~e!t:r;.;w:'l áhm;!1 ~~ m!!ór:, ~.~ ~~r~~- .;::¿z:,-·¿~~-
t,. Se~ o'!<":1f1J. e~l · ~ · 
~ :'il:l 1ermhionv of z¿:tJ~:mj;y b: ~:t ~;.:..o~ '"h'..!.p~e¡· v~w .. •=-t~ o.~! h~J.it'. o.::.~~~· ~z:~;,-;-.!i;~s-~~;:·, 
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2 70. Nevertheless, in arder that such productivity 
cstimates remain realistic, the p!anner will want to 
check that the figure proposed is within thc. right 
range. Table 6 gives values which can 'be usecl for 
this purpose. The figures given are for a wcll-traincd 
and motivated team working the average numbcr of" 
hatches for each class of ship, and for a shift pattern 
which gives a fraction of time worked (standard shirt-

51 

hours per wcek divided by 168) of 0.6. The figures 
can thus he considl!red in the nature of long-term 
opcrationul turgcts. Thcir main purposé, however, is 
to uct as u dlt;á-list to prevent over-optimistic pro­
ductivity l!Stimates. Higher figures should not be 
.uscd unless strong evidcnce exists to the contrary, 
and planncrs may prcfcr rather to adopt lower figures 
accorcling to local circumstances . 

1 ' 



Chnplcr V 

MASTER PLANNING AND POHT ZONING 

A. Pori Jocalion 

... n. The early, traditional ports were gene rally lo" 
C<ne.d close to or were part of a coastal city. Their 
function was to serve that city and secondarily, in­
land areas and towns. The trame they handled was 
predorninantly genenil cargo. Even where there were. 
principal. export cornmodities, the quantitíes involved 
vÚ!re small enough a!so to be handled in break·bulk 
fashion (for example, in bags). The commertial activo 
it!es associated with the port, apml from warehous~ 
ing, did not call for much land area, and there \vas 
little industrial 3Ctivity. Thus !he city centre water­
front was an acccptab!e locatíon for the old general 
careo piers. 

272. Tn the last fcw Jecades, many factors have in-· 
Ouenced the location of l.he port, changing the above 
picture ulrnost completely: 

(a) Commercial, warehousing and light manufac;o 
turing nctivities have been forced to move out of the 
main urban area, both· because of their increasing 
scale ar.d resu!iing land needs, and because other de· 
mands fi:n diy centre land have become too great; 
· (b) Industries have grown up whích rcquire exten­

sive land area and easy access either to thc pon or 
to the inl:lnd distribution system, or both~ 

(e) The tonnage of principal commodities has in· 
. crcased to the point where the whoie scale of thc o!d 

operation has bcen outgrovm~ 
(d) This increase has rnade possible the introduco 

tlon of bulk transport, which utiliz.es larger shii'S 
neecling deeper water and Jarge transit storage areas, 
and also requires unencumbr;red landward uaflic 
routes~ 

(e) The economies of scale have induccd port plan­
ning authorities to concentrate development at a 
single port \vhich services a considembly larger area 
than before~ · 

(f) Thc: old roncept of mlxing port activity whh 
the nomul lili:-: of a city popu!ation has bccn gen!:r· 
ally abandoncd on envirm1mcntal grouncls. 

2"13. As a !Csult, the pleferred location of a mod~ 
em pOT!. ís r:n ionger on a cíiy wate.rfmnt. Exist!ng 
cíty port.s ma.y continue w operate, but they serve 
o.nly a fn1ction of the J.otal trame, main!y the residual 
break-bulk cargo trame for !he local hinterland, to~ 
gethcr with- cuasl.al uade ;l.ntl lighterage operations. 
Tht: pnncipal i!affic ;md the lnajor propm!¡o~ of lhe 

general cargo trame, cspecially when unitized,: mu~·l 
move to more Sllitab!e locations. In developing coun­
tries, whcre unitizntion is devel.oping slowly, t!wt~ 
may be the possibility of continuing for a certaHl 
time to handlc all the general cargo in t~e old locw 
!ion, bu! if there is a considerable volume of genettíl 
cargo tranic, even if' it is not unitized it may need a 
new, more convcnient location, In the great majoriiY 
of cases the industrial port aciivities mus¡ be movt:iJ 

. out of the urban area, even jf only on e~wironn"lenl:i! 
grounds. in fact the new port may funct!on as a roe~·! 
point for r<:gional devetcpment and ¡hus it§ locatinn 
can be used to stirnulate national economk growtH, 

274. A point to consider for ports contÚr;pladn~ 
the transfer or some activiiíes to new areas is thi~ 
possibiliíy of o!"fsettlng the cos'! of new developmcnis 
by sclling or leasing the valuab!e city centre wstef· 
fíOnt land. 

· 175, The search for suit.able locatlons for r;ew ~,on 
devclopnwnts and for cxtensions to existing ~)odS 
wíll be govcrncd by the need for the fol!ó~tv!ng; 

(a) Dccp safe wnter at berthing points) and satisía'> 
tory itppmHch channe!s~ 

(h) Sufncicni· lund area~ 
(e) A labour force; 
(d) Good uccess to road, rail m wa1crw;-~.y route'~· 

This chaplt!r considers the way in which the first H~ '~ 
requirerncnts may be harmonized. T'he avall,.~bíih\,. ,·r 
a !abour force to operate the port is a ver¿; i;ii~)mÍ~.¡~1í: 
aspecí, as the cconomk and social cosxs of rf;·-ser1\í<·E 
workers is considemble. Engineering ::..spe;Ns of t li,?. 
"'ll~Pf 'J. r'""l rn¡"•'u·¡'¡··er11C'1~S "l."' A'¡.;;('U•S~fód ;,., ,.~ ., .... lp:: y j 
v'f-,tr....,. f ',~:~f~ •"" J • f ~ U- V \..J._, . ..,........ _/_;t:. ~,i:.t'.I!}.'L\::;• • . ~'.~ 

be!OVv'. ! nr; m1and transpon conr.CJ<íons ;-"re i.J•0-
cusscd in dHlp!er VH below. 

276. These rcqulrements fonY,· ~n early pan of ¡¡•:; 
;,vork of mnster plannlng. The n;:ia~!cn&~;i¡;: he~w::l:~~. 
the master plan and other, shorter·te;rn,. p0.n de'r~-:~ .. 
opn1en1. pmjccts, '.vas descrihed' in ch<:pler I. whcrt f~ 
was poin¡ed out that !he master plar. is conceri!t<l 
>-vith prcparalion for the long .. term ftJtur~. Thc .::,·\'~ 0 

f " • ~ e \! .,.'4 ~ ~...,_ 'i 
pnasu;, m on .scttmg a ¡:atlona' CJeve:optni!í]~ 1 r:~m':~:: 
wo"k ~rlir) 1;,+,ch ,::•¡c~~essrve con.::trucuor> u'o"~,~r,~ ,.,m 

• J ,..., - ' • • J..! - \;:. - ..... ~ ,. ..... .• .. - .,J't.:" ... ,...,;,: ... ~ 

hr.:. 1 med as í he trame mcfease<s, 
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277. Master planners must look into the distant 
future and search for the most economic con!igura­
tions, but the usual financia! project appraisal tech­
niques are not appropriate at this stage of planning. 
The major criteria are indvstrial,. social and enviren­
mental, with enough practica! engineering study to 
ensure that the long-term path chosen does not lead 
in a direction of excessive civil engineering cost. A 
principal consideration of the master plan will be to 
keep the port's options open as long as possible. For 
this purpose the planner should give his main atten­
tion to preparing an over-all programme of lancl use 
and preventing the authorization of the use of land 
for other purposes which would hamper the futurc 
development of the port. 

C. Classes of port 

278~ It is importan! to considera wide r:mge of al­
ternatives befare- selecting one concepl. /¡. common 
mistake is to become preoccupied with one proposal 
too early in the work. Nowhere is this more impor­
tan! than at the broad master planning stage, since 
there are opportunities here for innuencing the wholc 
course of a country's regional development. The con­
ceptual stage starts with the co-ordinated national 
port stratcgy, and herc the options open for a country 
with a long coastline or many rivers ure numerous. · 

FIGURE 18 

Arlifil'ial harbnur cunfi¡:uralions_ 

:--__-_-_-----~~.:.e_~---=----------= 

----- __ ., 

A. Projecting (dotted line shows original coastline) 

-- - -·- - - -- - -- - - - - - - -

=------~---_:::--.._:-_-...::-_-_-_-_-_-_-_-_-_-_-, 

C. Y -cut channel-

- .. , ... _ ... - --·-- ----------------..,:--_-_-:_:-:..:---_-_-_-_-_-_m:--_-_-_-_-_-_-_-_-_-_:--_-

~~~~~======~~~=~~==~~~~=~~==== -- - - - - -- - ·- . - - - - -- - -- - - -·- - ---- -·-- 4--- ----------- -
- - - -¡..;-;;,L-;:;..;:;:-~--,..· ----

D. Parallel cut channel 

279. The main classes of port which may be con­
sidered befare deciding on a short list of site aller­
natives are shown in simplified form in figures 18 
and 19. In every case the aim of the development is 
to proviclc shclterecl water with access to substantial 
arcas of lnnd. In thnt respect the artificial harbour 
formed by cutt.ing a channel in land is particularly 
useful, und the Y-cut vcrsion (figure 18, C) may be 
consicleretl to give the possibility of an optimurn 
land-use policy. Such a Y-cut can also be a useful 
clementary dock shape in more complex ports. In 
certain cases, howevcr, such channels have been 
found to amplify the wavc pattern and therefore care­
ful model studies should be carried out. Where the 
facilities neeclecl rcquirc more space than wou'ld ·be 
provic!ed by any possible cxtension of the berthing 
length of a fully-dcvcloped pori watcrfront, and water 
conditions permit, thc formation of an extensive ar­
tificial isla.nd l_inked by ~ bridge, as shown in fi. 

- --~ -gure '18,-1::,-o~lcrs:""a- -sol ut-lon.~~~~-- ~~~- "---~~-~--- __ 
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280. In the case of na:ura! harbours, the estuarial 
port, such as that in figure 19, C, is !ikely to be the 
most productive of harbour facilities pcr unít of con­
struction cost; pyovided that dredging costs are· not 
too high. To · avoid excessíve maintenance dredging, 

FtGUnE 19 

Natural harbuur confi~uratiuns 

a ___________ ------• 

A. Deve!opment of a nal ural harbour 

B. Deveiopmenl of a r:omural of'J:shore ishmd 
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this type of devetopment requires particularly carefu¡ 
analysis of thc hydraulic conditions, and the configu. 
ration choscn wlll· nOimally be m~st sat!sfactory. a __ 
'.iihen it rcinforces the natural rcgime nit'her than dis. W' 
turbing lt. · 

O; Harbour configuratitln 

281. A useful indicator of area requirements in 
port layout dcsign is the number of square metres c.f 
operationul land needed per metre of quay. For a Hn. 
ear quay, this can be simplified to the depth of opera 
ational lund nceded behind the quay wall. In earlíer 
days, with small ships and low handling rates, the 
figure was stilall-often around 50 (50 square metres 
per me1re of quny), which includcd the areas required 
for the quuy npron, sheds and rail track. This enabled 
long narrow picrs lo be bui!t inside a harbour to rnax .. 
imize quay v•all length, as in figure 20. 

FIGURE 20 
i'url la) uul tu maxlmiz~ a¡ u ay \\Uli lvn¡;i~n 

282. · !n this typical old harbour layou~. rnmdrm.:m"g 
use was made of the sheltercd wster. When the c~r~ 
go carried per ship increased ami produciivity v:~nif. 
up, the indicator incr.eased qukkl.y ~o 10\i m1r1 i.he~J 
200. so that it was impossible to llnd enougb üpe¡·~ 
ational land with such an imemallavout. H h~5 mort;; 
reccmly been fashionabl~ io try tÓ elimii1<1í:f.; pim·~ 
an~ baslns .cntirely and to use óill~ d~ef' co~:~er area~ 
ano long linear qua;ys as sl.HPNI1 m 11gme ..:::L 

283. Although the layout shcw~1 in figure 21 ¡!'<;e;;¿. 
o:ellen1. rrom an operationaí stand!J?¡n!, it dem·ly L:;~",\ 

f,:JiJ!Ul 1i 
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far more natural coastline and far more sheltered wa­
ter per berth than. the layout shown in figure 20. 
Therefore this consfruction is only likely to be ecori­
omiCally feasible in rivers and estuaries where ample 
coastline and sheltered water are avaílable. lt woulcl 
be very costly to build the harboui' illustrated in 
figure· 21' on a coastline which needed artificial protec­
tion by breakwaters. 

284. Th'e best layout for providing the operational 
land needed without wasting ·coastline and sheltcrcd 
water is .one with a pier-type contiguration but where 
the piers are far wider than is traditional. As a rule 
of thumb it niay be taken tha! a pier for any form 
of general cargo shoutd not be less in wiclth than two 
ship-lengths, as shown in figure 22, A, that is, about 
320 metres wide for an average operational cargo 
pier. For operational reasons it is aclvisable, where 
possible, to use the end of the pier only f'or minar 
harbour-craft and not as a berth. Prevailing currcnts 
and winds plus other' navigational considcrations will 
often make it preferable to use a slantcd or herring­
bone pief as in figure 22, B. 

E. The industrial port 

285. Whether the port is to fulfil only its primary 
function of transferring cargo between land and sea 
transport or to play a wider and more active role in 

FIGURE 22 
Mudt:rn pit:r la)·uuts 

--------------------------~------------------------

A. Straight piers 

national clevclopmcnt is a primary question for the 
government. On economic grounds alone, a clear 
case can oftcn be mat.le for siting certain industries 
at the point at which cliffcrent rnodes of transport 
rneet, sin ce any othcr. intermedia te local ion between 
the sourcc of raw ·material arid the destination of the 
product will introduce an extra handling and buffer 
storage stage, 

286. But the question is deeper. than this. Port ac­
tivity constitutes a substantial iridustry in its own 
right. The port employs large numbers of workers 
and trains thcrn in a variety of skills which are trans-

. ferable to other incl.ustries~ It is thercfore a focal point 
for a complete community ancl exerts a natural at­
traction for other industrial activity. Environmental-. 
ly, it is also likely, prevailing winds permitting, that 
atmosphcric pollution can be minimized whcn plants 
are locatcd on the coast. Thus, to plan a por! without 
consiclcring nn industrial zone is to lose a valuahlc 
opportunity of stimulating regional development. Thc 
·dcvclopmcnt of u ncw port that does not include 
so me indusl rial activity can normally only be justi­
ficcl whcn: 

(a) Urban pressure and/or environmental aspects 
are a dctcrrcnt to further developrnent; 

(b) Geographical or climatic factors lirnit coastline 
nctivity to tlw bare mínimum. 

287. Strlctly speaking, majar industrial develop­
ments which, for reasons of economy, are to be sited 
near a waterfront, should be considered purely as 
generators of traffic ami supplied with port services 
in the normal way. However, there will be arguments 
advancccl for such industrial arcas to have their own 
port facilities. This gives rise to the concept of a spc­
cializecl industrial porl which is declicated to that 
group of industries and separatecl from the commer­
cial port. 1\clatively isolatecl industrial complcxes-for 
example, 11 mine ancl an ore-processing plant near a 
stretch or unclcvcloped coastline-may justify the 
building of a special terminal clase at hahd to reduce 
land transport costs. Large oil terminals are also often 
.sited away from bÜilt-up arcas for environmenta! and 
safety reasons. However, in both cases, the accessible 
water depth is likely t.o be the governing factor, but 
the possibility of long jetties or off-shore tenninals 
gives consic!c:rable freedom in siting. 

288. Such frceclom to operate independently from 
an established port can be very attractive to industry 
planncrs who may prefcr to keep control over al! 

. stages of their operation. Two notes of warning must 
be sounclcd, howevei-. First, it should be recognized 
that, in the' long term, industrial complexcs of any 
type tend to guther around them associated indus­
tries ancl commcrce, with a gradual builcl-up of local 
population and al! the resulting land-use needs. lt 
woulcl be wise to foresec such clevelopments befare 
deciding on thc location of the specialized terminaL. 
Sccondly, cvcn though it appcars that the termina! 
will be sitcd on an lincleveloped strctch of coastline, 

-~-~~~~~~~~-~-~ . ancl it may not be possible to imagine any alternative 
· ~. - --~~-B:- -Stant&l or lierriNHxfheiJit:rr~-~~~-~-~-- ~--"u se,t·h e~l ong- te rrn~-prospccts~may~be __ v.e ~Y~-º i (f~~.Dl-~-- ---~ 
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Coastline, which is a naHonal resource, shou!d not be 
given up l.o a user without a rcasonable rcvcnue be· 
ing collecte-d. In such cases legislation may have to. 
be passed to re··defíne the boundaries of an existing 
port area to include the new terminal, so that thi.! 
port authority can co!Jcct revenue as well as provid·, 
ing any rniscellaneous services (maintenance of navi~ 
gation aids, ship repair, tug assistance, íire-fighting) 
which it would !;;e uneconomica! to duplicate. 

289. Major industrial development areas, as op· 
posed to isoiated industries should, if sitecl acljacent 
to a port, be provided with normal common-usc port 
facilities and the temptation .to give up coastline ex­
clusivcly to specia! industry needs should bl! resisted. 
General cargo needs should be routed through the 
normal· port facilities, and only when specific indus· 
tría! concentrations require specialized bulk tcrminals 
should they be given a separate terminal within the 
enlal'ged port arca. The cargo--handling necds of lhe 
qevelopment area will thus be brought futly under 
the planning and control of the port authority, one of 
whose main concerns in master p!anning will be to 
exclude usen; of port land who do no1. need to be 
located in thc port area. Analyses have shown that 
the proportion of users who do need 10 be located in 
the port arca is somctimes surprising!y smali. Such 
consiclcrations can iead to a realignmcnt of thc pro· 
posed dcvelopment arca in!m:d, rathcr than p:mille! 
to the coast, thus reserving the maritime communi­
ty's future freedom of action, 

7.90. Since the secondary and tertiary industries 
add the most value and aid regional development 
most, wi;Jile the primary industries tend to contribute 
most to port rcvenue. a contlíct of inleresl.s may arise 
in the allocailon of land by the port authority to the 
various industries. Where the economic advantage of · 
a particular port land-use overrides the port's finano 
cial objective, a land-use subsidy ~bY the government 
may be appwpriate r.o compensate the port for its loss 
of revenue. · 

29L Paree!~:• of operational Jand are often gnin~d by 
· purnping or carrying dredged rnr.lteriai frorn the 
wateíside of a quay wail to wherc !and is needed. 
This t~ngineering activit.y can signifbmtly change the 
master phm possibiiitie.s. 

292. By this means, an islnnd, a sandbank, marsh~ 
ú:md or a !.ongue of fand which would oth'erwise nof. 
be usable nm be irnprovcd :::nd giver. R berth!ng face 
Hod an operaticnn! surface. Small offshort:: isiands can 
plf!.y an lrnportant role in a modern port., particularly 
in tht; developrnent of bulk ¡·¡and!ing fncililies fo.r 
wmmodíties wl1ich can be; tr~nsferred lo land · vi:a 
plpeiines or con veyors without the need for ·an ex~ 
pensive causeway. A costly alterr.ative, using ad· 
vancr.d technology, is to crca1.e ~ ¡;omplr.te noal ing 
off:.shmc porL Thí:>, howev._c;~, i!; '~')( likciy to be ~\ 
fenslbic soiuliütl for h de-,•ehlroing r~·lt.dJti}í" 
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29.3. Reclamation on a wider scale, for cxamp1e; to 
provide substantial industrial devclopmcnt ¡¡reas, is 
another possibi!ity. Such rin area will usua!ly nced to 
be largc cnough for several.industries, and its deveJ. 
opment HS part of a regional policy wi!l normally be 
undertaken by a public authority which, for a port in­
dustrial zone, means the port authority. Various sites 
would thcn be Jeased on a long-term basís by the au­
thority to industry. Unfortunately there can be littie 
guarantce of succcssful !casing at the time of plan­
ning, sin!."c•tcnunts wi!l not start cnquiries until the 
arca looks less like mere sandbunks or marshland 
nnd more likc u real industrial site. It will be neces­
sary-:if l:wd reclamation for industry has been chos­
en as a polky--to go ahead wíthout any clear assur­
ancc thut it -will be possible to lease the land so re­
claimed. nut once the site is complete, industrial de· 
!1laJ1d is capablc of building up very fast and as a 
general rule such rec!amation must be beneficiai to 
regional development. 

294. Expcnsive infrastructure projects of this kind 
take so long to complete that they have to be s!_arted 
nO! mcrely wcll in advance of any project to buiid 
the superstructure which ís to use them, but oflen 
before thc nccd for the superstructure has even aris· 
en. This is a vital aspect of port development and 
was · probably first appreciated in !he Netherlands 
wherc action of this kind \\ias a major factor in the 
succcss or Rotterdam. 

295. When forecasts show that the growth in tr<;d:e 
wíil event ually necessitate very- substantial new pon 
fllcifilies, large-scale rec!amation schemes deserve 
serious study as a iong-terrn solution. The redaimed 
!and can reach oui. to deep water and so reduce 
drcdging costs. The whole complex can be planned lü 
minimlze adverse social and environmental eifec1.s. 
Thc complex can become a cornbined residentiai., 
commercia! and industrial devefopmení wlth properly 
planned communications, including a commerdal air· 
port. Such intcgratcd schcmes are llkeiy to becorcw~ 
more neces!lary as deV<!lopment gather§ pac¡_;-:., 

296. The principie mcntioned ear!ier of sdectin~~ ~ 
quay configuration in hartnony with the exis~lng cc11· 
formation <Jppl íes even more strongly to schemes ror 
the recovery of large areus of tidal i12.ts or marshes, 
In such cases not only cun the majm change !n 
iand/waier interface cause environmcrH?-i ef!'i.,_~.;r~ 
which may rmly partly be foreseen by rnode! ;:;iudie}., 
hut !he approach ~hannels and berth f~ces rM.,Y b;; 
subjec! 10 siltnt.lon und ot.her adversc ef!P.c!s \vhk:·~ 
cHn norma!!y be mlnimized by co9opu~1.ing ~;v:~.h .¡-.e; 
naw ra! ¡;yslern. 

19"1. In paral!e! with the typ¡;; of deve:iopmt:ir: aig~ 
e u:~ sed ubovc, wherc; the extai iand neede;d f.;:D~' V h~t 
rr.cdern port ls provlded by red&maikm, {;;xíeí1sl..:r~ ~)r 
devdopinf~ addltlonal harbnurs, ihere is the t'leo;;c~ id' 
GX;Jmine thc port's existing USC of land and its [;,é;~1.· 
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• 
eral waterfront configuration. This examination is an 
essential part of the master plan, since thc rational­
ization of .the configuration and of · the zoning of 
land-use can release land for the iricreascd opera!ion­
al port arcas needed in a modern port. 

298. In a port which has grown up haphazard into 
a complex pattern of piers, basins and raílway 
marshalling arcas, a majar rationalization neecled is 
the simplification of the layout by closing bcrths 
made reclundant by modern cargo-handling methocls, 
filling in basins and docks, rernoving rail tracks ami 
re-surfacing. This can transform the port from a con­
liguration which may look rathcr likc that of fig­
ure 20 to that of figure 19, A. The proccss is a grad­
ual one but such a long-term direction of moderni· 
zation should be set at the rnaster planning stage. 

299. A second possibility is the transfer of non­
essential activities out of the port arca. Strictly speak­
ing, the only essential port activity is the loacling ancl 
discharge of ships and all .else could be done somc 
distance away, either inland or on a lcss valuablc part 
of the coast. A port of this type is an impractical 
commercial concept, but the principie of removing 
activities inland when port land runs out is a valid 
alternative in master planning. Long-term storage or 
warehousing with the associated sorting and com­
mercial activities may be strong candidates for re­
moval. The three necessary technical conditions for 
movement to an inland depot are: first, that the 

transporl operation can be organized economically; 
scconclly, that thc consignments are through-con­
signcd on thc shipping tlocuments; and thirdly, that 
ct1stoms fonnatitícs are transferrcd to the inland de­
pol. But In nduition thcre can be serious orgi1niza .. 
tional problcms, which means tlút only countries 
with a strong managcment base may lind this solu­
tion fcaslble. 

H. General layout principies 

300. Thc wny in which the different areas are fit­
ted togcthcr will be a major factor in preventing fu­
ture congcstion. The most serious mistake to avoid 
is to allow long-term commitments to be macle with 
rcspect to a piece of land which may later prevent 
the expansion of other areas and/or ·the access to 
thcm. A similar rnistake is to allow land to be 
used--cvcn wllen there is no long-tenn invest­
ment-for purposes which it wittlater be too difTicult 
to change for social and política! rcasons; for exam­
ple, waterfrónt rccrcational areas. 

301. Atl except the smatlest or most specialist 
ports consist of severa! separate terminals or groups 
of berths, cach handling one kind of traffic. The need 
to divide the port area into specialized zones has re­
sulted from the demand for increased productivity at 
each terminal. Whcre the volume of trame is too 

FIGURE 23 
Allocafiun uf trafnc tu port Jnnl>s 
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smali to justify a separate terminal for each kind, or 
wheíe unceríainty as to the form of future- traffíc 
does not justify a specialized terminal, lhe answer 
can be.a multi-purpose terminal. In general tcrms the 
port wi!l. consist of the separate zones shown in 
figure 23 .. 

302. At an early s1age in the preparation of the 
master plan, t[lese zones should be clearly idcntifíed. 
Subsequently, the port authority should recognize the 
separate nature of these zones and should both dele­
gate specific responsibilities for their control to desig­
nated managers and institute separate information 
systenis to collect trame and performance statistics 
for each zone. 

303. The point at which it becomes economical to 
provide a specialist terminal for a· particular class of 
trafíic depends mainly on the annual throughput of 
that traffic. The planner must determine the ships' 
turn-round times for the two alternatives. Then, with 
the cost estimates of the various terminals, the best 
devc!opment strategy can be selected. 

304. The relative siting of the zones in the port 
wi!l depend on the following factors: 

(a) Water depth requirements for each terminal; 
the traditional brcak-bulk depth of 7.5 to JO metres 
will not be adequate for deep-sea container vcssels or 
dry-bu!k and oil-carrier vesseis~ 

(b) Land arca requirements for each terminal: for 
example, the back-up area for a container berth wiil 
be greater than that for a break-bulk bc~rth; 

(e) The innuence of prevailing winds: the siting of 
1he zones shou!d be such that dust and odours from 
bulk cargoes are not. carried towards general cargo 
berths, passengcr facilites or inhabited areas; 

(d) Safety considerations: terminals for oil prod= 
ucts, which must often be sited within the main port 
area, should preferably be locate.d near t he port en­
trance at a reasonable distance from general cargo 
zones. Other dangerous cargoes will need similar spc· 
cia! zones~ 

(e) Inland transport access: terminals for dry bulk · 
commodities should be sited in such a way that an 
easy access to the highway or railway network can br. 
arranged, without the necessity of crossing densely 
inhabited areas; 

(j) Compatibility of adjoining zones: apart from 
the consideration o.f prevailing winds, care should be 

. tr.ken to avoid placing :wnes together whose car¡;o{;s 
mal have ;tdvcrse inOuences on each other. For ex­
ample, a zone for grain and nour can safely be·lotat­
ed ñext to timbcr or steel terminals, but not in the 
vicinity of fertilizer facilities; 

(g) The trartic flow system: a zoning plan should 
not be adoptcd befare making sure that the routes for 
vehicles, ndl·track, convcyors and pipe-lines fit har­
rnoniously togcther. A plan which produces a large 
nuniber of route cro~sings, bridges and ny-overs 
must be suspect. 

305. In consldcring whether or not to sité individ· 
ual traffic scpurately, the possibility of finding com­
pensating lrnport/export traffic should be checked. 
Examination of origins and destinations of trafíic 
shown in the forecast may suggest a combination of 
compatible f1ows which will help fill ships on their 
return voyagcs .. Such possibilities should be discussed 
with the shipping nuthor!ties. lf the different kinds or 
traffic concerncd ure sited together, ship movemerll; 
within the port will be minimiied and operaliomd 
areas may be used more intensively. 

L fncrcaslng ren•nue from 
J.a.r.ge.:.po.rt --t';q>as.Í<;-ii:ms 

306. The dcvclopmcnt cost of creating cither iarge 
areas of sheltcred water or large arcas. of redaimed 
hnd will be vcry high. It will be esscntial to exploit 
the potential thus crenled fully so that the costs can 
be carried over a wide range of uses. For example, 
!he best place for thc brcakwaters forming a:~ anifio 
cial harbour may be one cnc!csing a water R1ea \h:'lt 
is larger !han that necded fnr mooring and access te 
bcrths. Jt would then be advisable to look for ways:, 
such as l he construction of berth exte.nsions or iet­
ties, or tht~ l.kvelopmcnt of a fishing port ora recre~ .. 
tional park, which will permit the she!tered watt;r w 
be used more f'ully and ailow the costs and bcneflts 
of the brcnkvraters to be shared by a larger numbú 
of users. Similarly, on tidal flats it may be necessary 
to site the port fac!Jities adjacen[ to a ÍO'N water fine 
lhat may be st!veral kilometres from dfy 'iand. Thí;; 
sea defcnce work necessary to create the pon m<l}' o,; 
more vi;1blc if they endose a iarge land an;;a rather 
than mcre!y a narrow access strip. The ;:osts of th0 
works can then be partíaily supported by ¡evenue 
from the dry land created by redamation. 

-ANNEX 

MASTER Pl.AN CASE STUDY: tOS A~GELE§ 

A. Historkal de\elopmtn! of lhe po!i! 

L figure Al shows the stag~s of developmerlt o! lhe pon from 
l 872 to the time of preparing :. new mesíer pLo,n in 1975, The 
stage;: '!lwough which the pon h:::$ passed give an inleresting eli• 

58 

amp!e of the way in which a bay wiih smne of'f.gl'mr.;; is!i.ll'l!h ru,:· 
t:..: devcio¡x:d into ¡¡ large h!!rbour wi!h wbsl<.lr11¡¡d WW'!rfrcmt af'l:t 
!:md ateas. h wil! be so;en. however. !hal allilüugh sh~ r,rea'. ~l.:'Jd·· 
or,<:d up to 1975 •..vcre very subslumiaL !ht: master ¡-h!1 fcr i9S>'3 r:~ 
ql!irts a net inca:l!Se of 1.000 vcrr:s d lm;d lo :serve the JlQrt·s nce:Js. 
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2. In the first diagram, relating 10 !872, lhe port was handling 
5ü,On0 Ion~ of cargo per year al small jellics, mainly in the S~n 
Pedro area, the appróach channcl bcing te the ícft of Dc?.d M¡¡n's 
lsland. This ch;mnel had bccn rccemly drcdged to a dcpth of JO 
feet at low tid~ from íts prevíous dcpth of 18 inches. 

3 .. Between 1872 and 1902 a good deal of deve!opment took 
place., v.·ith a breakwater off the southcrn point and two short 
.llreakwaters definlng .the ent;ance channei to !he inner hurbour 
· which was beginning to be used, this channc! now hcing dredged 
IC j 5 feet. By 1908 !he breakwaters formcd an outer rwrbour in 
which projecting jetties were built. Railways wcre constructed 
boih to lhe wharves on Rattlesnake lsland and to the jcttics in 
the .outer harbour. The build-up of cargo was very rapid, reaching 
500,000 wns in 1888 and a million tons by 1908. Surccssive 
dredging projects produced a depth of 18 fcet at low tide through· 
out the whole of the main channel. 

4, Between !908 and 1915 Ráttlesnake lslund wus uri1dua!!y 
built out to a new harbour line, producing subst¡¡ntial w¡¡rchOliS• 
ing and market arcas, plus wharfage. The southern cnd of the is· 
land, now renamed Termina! lsland, was developing as 11 substan· 
tio.l fish harbour. The eastern breakwater was rcrnowd to widen 
the channel, bu! Dead Man's Jsland still remained as an obstruc­
tion. 

5. By 1929, substantial new inlil!ing broadened Terminal lsland 
even further, Dead Man's lsland was removed and Rescrvalion 
Poi ni was reclaimcd for federal use (to !his da y. ami even ín the 
!990 master plan, Rese.rvation Point has bcen rétoined for federal 
purposes whi::h in fact a(e not connccted with thc real objectives 
of the por!). The req11ired benhing spaces were :Khievcd in lypical 
fashion for !he necds of vcssels of that pcriod by •:urtir~g slips ami 
piers along the main channel watcrfront During this p¡:riod, ac· 
cess roads were built through to the watcrfwnt <tnd brid~es and 
viaducts were constructed. A very substantial build-up of trame 
followed the commcrcial opening of thc Panarna Canal, and !he 
trafTic doubled~ re-doubled and doubled again during the ten years 
from 1920 to 1930, reoching 11 peak of 26 million ;ons of which 
21 million tom; consistcd of petroleum impons .. The west b~sin on 
the Jand side of !he harbour was developed, including substantia! 
dredging, · with a:! channels in the harbour decpened to 135 feet. 

6. In !935, the rniddle breakwater was built across the bay to 
provide calm water and warehouses, ferry services and many other 
facilities werc stcadily developed. 

7. TI1e pauern of development from 1947 was mainly a specífic 
response to !he need for specialized facilities for individual ship. 

· ping lines, including, for examp!e, !\ bu!k grain terminal, spccial 
oil termingls and a scnip metal terminal, togelhcr with new stor· 
age areas amf new cuslOms building. The devc!oprncnt phm in 
1960 prop,osed 15 ncw berths to be added dtlring the r.ext five 
years and an carly container facility. During this pcri•.;d the final 
dredging of various sand bars from the interior of thc wcst busin 
was comple1ed. Priv~te boating began to deve!Of11'cith a boat rrHlf• 

i.~1a, and yacht and srnall boat ;;nchoragtr.. 

8. The main dcvel•)pments between 1967 and !975 ·.vere a ;Wm· 
her of container berths and :he improvement of access roads. 
Ro/w facilities wcrc insia!ied in 1974 and pianning heg¡;n fé:Jr pro· 
vision for iiquid n;nural gas tankers. 

9. The resulting port zoning which was reached in !9'75 lG 

shown in figure A.2. 

10 . .fu thís polnt. in 1975, a major master planning study W!JS 

carriee! out lo asscs5 th<: long··term needs of the. pon and give s: 
s;;t c:f guiLlellnes for the .<.onim~ and majar p!)rt dcveloprn~i"lt 
which :::ould, in i.he imrn.::o:at,; f:.•ture, be tnm5ll!ted 1nlo detaii,:::.j 
de•·e!o;iments. 

11. The study found 1hat ror the port to rem~in competiti•c n 
mus! be ahle !u itl:Commodate ships of grcater size and draught. 
Ve~scls with dnwght grcatcr than the cxisting range of JO (t. in 
the inner harbour und 45 ft. in the outcr h;trbour und channcl 
have bccn. visitingthc port in increasing numbcrs. A large numbcr 
of thcse. hu ve h1:cn unable lo enter !he pon at fu!ly loadcd 
draughts und h»ve had to be lightcned in dccp water outsidc the 
brcai;water hcfore cntry. lt wus anticipatecl that by the year 1990 
the ;¡vcracc sl1.c of tanker would be 250,000 dwt (draught 70-75 ft.} 
Hnd bulk curric.rs of 100,000 dwt (dntughts at leas! 45ft.). More­
ovcr, cxarnlnntion of the world container Oeet showcd that the 
port woulcl not be uble to Hcwrnmod~te container ships larger 
thun those uf the so·Cíilled second gencration. Finally, liquid nat· 
ural gas O.~NG) cryugl:nlc carricrs are expected, und these also 
hnve greatcr dmughts than can be ¡tccommodated. _Many tenants 
or inner h;1rhuur ure-as indicatcd that they would nced 45ft. depth 
in order to rcrnnin. Thus there is a definite need for dccper water 
10 uccornnwdatc incre¡tsing ship· sizes. 

!2. Secondly, the study found that there was a need ·ror ¡¡ddi· 
tional )ami. L<md use analyses and cargo forecasts indicated ~ {e­
quirement for a net aclditional 1,000 acres of land to serve !he 
ron's nceds by 1990. The need existed to increase the lengt~ .. or 
straigh! berths und the area bchind thcm for !he space need~ of 
ícnarm. Sitcs with these charac!erístics are not available at the 
port. 

13. Sin ce lleepening would n¿;!Urally require a substantial dre(ig. 
lng prograrnrne, there wus 11 unique ¡¡nd exceptiom!l c;pportuníty 
to solve the port's nced for decpcr water and additional llmt! in 
an cnmurnic11íly, tcch nirully and environmentally ~ound m•lr.ner: 
This was t~• rulllhÍI1l' thc nurc:nt dredging prognm1mc with a IJnd· 
lill ¡nogri!JIIIIle. Thís possibility led to the proposal for a lilrge 
landf.ill arca cxtending south east from Terrnina! lsland. , 

//-

14. The estirnate of ihe requisite port capacily rrom the carÉ.Í'J-­
handling poinl of view was cum:erncd n.Hher with area requirt>· 
mcnts than with tl1e number of berthing points nee:ded. The pon 
plar.ners hwl fOtind that any reasonuble .quay ws!l layou!s wch ;:s 
lhose givcn carlicr in this charter (see figu;·r;s l!! and l9 i!bi}Vt..;,, 

rnust provide sufficient hcrthing poin¡s wh;:n the. ¡,¡rea behimí 
thcm provitlcd the space needcd for lypkal annual ihroughput;. 

15. Thc iru.livlduul zones of the porl were examined in deÜ!il 
but the prcllrninary cmgo f1ow projection looked ¡¡t !he demand on 
the por! consit!cred as 1.1 wholc. Figure A.) ¡;nd !<1ble A.l show thii 
broad long-tcrrn forccast 10 the year 2000 broken clown by !he flli:!· 

jor cargo ¡¡roup~. Thesf.l forel';«sts were devr::!oped using sHmr.hm1 
lccilniques 11S tkscrih,:r! in chapter 111 a!xwc. fígme l\.4 Wu>lrate,; 
the ¡n;¡gnitude of th;; innease bcnveer. lhe i9B <lC!Ul!l lí§U!t:!i ~;nd 
the 1990 projeclií!ns. The ne;:l sr¡¡ge; was lo conv;;n ¡;:-:; tommu<~· 
Íly Oow furet'ilSIS into htnd ¡¡rea ít~QUÍn:merd5; :>!fl:lighifmward 
hmJ us~: coefflcients •;.ocre used, rr.!~!!ing !h~ !ons pt>:i ;¡:e¡¡r 
throuithrut ri¡¡un! 10 the numhcr of "enes r;eed.:d ¡i;¡ ¡~ done; fn 
the exi~!in¡¡ slluullon in tubie A.'l. Ttu:;n: was srea! unct:rt1:li'liV n> 
garding thc lnten~ity of land use in th'! long ·\erm ¡wd lwo l.lller­
nativ.; !!!>SLHllJ:!lons were '¡sed ¡n the f.<l!r.uia!ions. A.h~rn¡:nÍvt " 
was h;w.:d on th;; aswm¡Hion ¡hat ¡;¡¡ <emmt;, •;-'Düid contif.!L"! 1r) 

uperate at their rresenl in\ensity of len;; \l'.!l !lmc. Thit< g;j\l(·; v ... ry 
l;:rge reqliÍícnH:nts, as shown in !able, .A.J Ah·:~m:Hí'!e 1'1 "~';:.·,r,:o::c 
tlut with 1hc uc!vunre of technology !he !and w•H:i.~'io:, wn•:id in· 
lcnsl(y ~nd 11 figure of 30 per ccnl hi~)1er int;;nsit~· ;,v'-'i used. Yne 
reduced 1equircmerÚs given by !his .:\l!emnilv¡;; ¡;s,;Ltmpi;i)'é l'.f; 

o;lso :;hown in table AJ l!ná ln fsc1 this ·m;s .\h(') ;;s,mfmJii·.:'i: . 
odop!ed for 1 hl!l ma~ter plan. • · 
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l(). Tht f!.He;:»sl w;t§ ~hecheü agaínsl ll ¡¡t;r\'~ji oí' u~;;;r vpinio¡¡ 
:-md thc 1wo r(;~ults are show;; ¡¡'! !igure AA B. h is inl<:!c5ling ~~) 
note th¡¡t ¡>nrl u~cr;; forel'ilSi rrnJdl lowe:t <:!<!a re1~uirernen1s th<:f: 
thl: phmning tea m nnd il Cllrl be e1¡pe;r¡ed 1h:a!. iht vie·J•s d 9o:r.r'<:­
wlil of!r.n b:;i iml low hecause of their conventio.~;;t ,¡¡¡lpt(li!.di ~:J 
lo:1¡;--tcrm phH1ning whlch ís likeíy 1» 'ht: less im'!t;inal¡vr~. 

e. 
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Tt.lllE A.l 

Total cat¡;o cummudit) nov. pr.ljtc!lon$, l!lll0-7.000 
(/u thou.\tmds of shorHOJtS) 

Comnwdity ¡,roup 

General cargo 
Specíal gtneral cargo: 

Lumber ..................•. 
Automobiles ......•......... 
!ron and steel .............•. 
Bananas 

Special _general cargo sub-total 

Containers ........•......... 
Break-bulk cargo ........... . 

General cargo total 

Liquid bulk cargo0 

Crude petroleum 
Other liquid bulk cargoes 

Uquid bulk cargo total 

1'11J 

355 
235 
410 
102 

1 102 

3 224 
1 025 

5 351 

JWIO 

483 
301 
658 
102 

1 544 

4 848 
1 025 

YfiCf 

JW(I }O(J() 

483 483 
421 538 
795 960 
124 150 

1 823 2131 

7 315 
1 38~ 

9363 
1 747 

7417 10522 IJ231 

7 52ll 26 974 47 402 6R 828 
9 040 9 040 9 222 9 408 

!6 568 J6 014 56 624 7~ 2J6 

Q¡y bulk cargo . . . .. . . . . . • . . . . . . . 2 397 2397 3 009 JRl4 

Total ........................... 24316 45 H28 iO !55 95 iBl 

Sa~r~t>: Thi'lj tahle i!!nd sub~.equenr tatSes in lhe annelt ilU\'C ~~n r.al!!n rtonl th{ ••Por' 
of Los Anrde. Compr<her.si'e \l•ster I'J•n 199\1" pre¡med for thr Pun b¡ \'oHilwe~. Tnn• 
die and l'<i>On Cun>oliJated, tnc .. in 197S. 

• bcluding LI'G. impons of which hove bcen eMima~ed i>y !he Western L~(; )'ermincl 
u rising to appro,imately b mil!ion tons by the year 1990 onó 10 as much as 12 million 
IOOS by thr. )tal 2000. 

... 
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FIGURE A.4 

FIGURE AJ 
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, 7. The cargo-handling requircments form only pan of the land 
utilization of the port, and similar forecasts of land requircments 
were carried out for industrial, commercial, recrcational, institu­
tional and miscellaneous uses. These are shown in lable A-4, 
where the uses are broken down by planning arcas-i.e., port 
zones. Again substantial increases, panicularly in industrial use, 
are forecast and land has to be provided for these. 

C. l\1a~ter plan decbiuns 

l 8. As ·suggested abo ve, the majar decision was to carry out 
substantial dredging, linkcd to the landfill of a ncw port arcu of 
1,034 acres. This landfill is expected to be carricd out in co-nrdin· 
aiion with the 0\'er-all dredging programme and the dcmand for 
deeper channels: lt was al so clecided t hat hydraulic analyscs would 
be required and that a hydraulic model would be used. Thc rmin 
alternative which had been discarded in reaching this decision was 
that of using off-shore buoys to provide the decp water facilities. 
This decision was based mainly on the fact that th~ San Pedro 
13ay arca is susceptible to earthquakes ancl unckrwater pipelint:s 
would be liable to rupturc, with serious effects. Moreovcr, opcrat· 
ing experience with single buoy moorings had inclicatcd, in thc 
vicw of thc pon planners, a high maintenance cosl on noating 
hoses. Expensive drcdging for a pipeline trench, buoy mainte­
nance, and ship collision possibilities, together with possiblc eco­
logical effects on marine life, wcre al! contríbutory rcasons for 
deciding 10 provicle deep water inside the harbour rathcr than 
utilizing the deep water outside· it. 

19. The landfill decision was less diflicult since, as shown in 
figure A.5, the three possible solutions within the por! bounclaries 
were based on.the same arca of lanclfill but with varying quay wall 
configurations, al! of them adopting a major pier approaL·h as de· 
scribed earlier in this chapter (see figure 22 above). The alternative 
selected had the si rnplest shape and the broadest picrs ancl con· 
necting arm. 

20. Once the main lines of development were decidecl in this 
way·, the allocation of land use between the seven clifferent zoncs 
of the port was considerecl L ,m a frcsh point of vicw givcn the 

TAill.E A.2 

lntcuslty of lantl utili¡atlon for 
car¡:u haudlilll! und stura¡¡e, 1973 

Toru ptr J~ar 
Toro/ tonnag' pn acrr 

Grou (thausond> af (thau;andl af 
e ummudíty group at:rtl .Vwn WflJ) Jhon Jan.s) 

General cargo 
Special gen.:ral cargo: 

Lumner ............ , ..... . 
Autornuhilt:s 
lron und stccl ..... , .... , , .. 
Bananus 

Special general curgo 

70 
197 

9 

sub-total .... , . . . . . . . . . . . . . . 276 

Containers .. , . . . . . . . • . . . . . . . . 187 
Brcak·bulk cargo . . . . . . . . . . . . . 314 

General cargo totul . . . . . . . . . . . . . 777 

Liquid bulk cur¡¡o ........ , ~-... : 215 
.[)ry bulk cnrgo .. , ....... , . . . . . . 97 

Total .......................... 1 089 

355 5.07 
440 2.23 

b b 

102 11,33 

897 N.A. 

3 224 17.24 
1 230 3.91 

5 351 N.A. 

16 568 80.42 
2 397 24.71 

24 316 N.A. 

• t.. mi u;c · fur iwn arut •Ice! car~ves is indudcd in aCJea~es for automobilc and bteak· 
butk facililics, · 

h trun and 5tettl tuiHlll~e {-110.000 short tons (>ec table A.l)) has bccn di•ided cqual!y be· 
lwcen aulomuhiles cmd tue4tk·bulk cargo. 

/ 

combination of future possibilities and existing use. (n many cases 
users werc invited to move to more suitable locations. lt was de­
cidec.l tó climinatc minar irregularities of quay wall in arder to pro· 
vide bctter hcrthings, uml to dcmolish ·aut-of-date superstructures 
such as warell!Juscs in orc.ler lo provide. larger -service areas. The 
rcsulting land use changes planncct for ettch of the zones is sum· 
marizccl in lablc A.5, fr0rn which it can be sccn that there is no 

. T.o.IILE A.J 

l'rojl!clcd huul IIC!!fls, 19H0-21HIU 
~ .. (In IICit'S) 

AltinwtiVf A 

e ommodity group IV7) ~~~~~. /WO 

General cargo 
Special general cargo: 

Lumber .............................•...... , . 70 95 95 
Automobiles 197 282 .11>1i 
lron and stcel• 
Bananas ...................................•.. 9 9 11 

Spccial general cargo sub-total ................... . 276 J86 472 

Containers ..............................•..... 187 281 424 
Bn:ak-bulk cargo .............................. . 314 346 455 

General cargo total 777 1013 1 .151 

!..iquict'bulk cargob ............................... . 215 448 704 
Dry ·bulk cargo .................................. . 97 97 112 

Total ..................... · · · · · · · · · · · · · · · · · · · · · · · ·· 1 Oil'i 1 558 2 177 

--·----
}()(}() /980 /990 

95 73 73 
455 216 282 

13 7 8 

563 296 363 

543 216 326 
567 266 350 

.l 673 778 l 039 

973 344 542 
154 75 94 

2 800 1 197 1 675 

a lron and s1ccl l.tnd nccds are incluJcd in .. ~r( .. g:~ for o~u1omohík .!::U tJ;c¡Jk·bulk facilities. b E>eluding land rcquiremcnts e"imated for LNG. 
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73 
350 

10 

433 

418 
436 

1 287 

748 
118 
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FrGl!Rf. A.5 
A!h•math t' lun!llilf ¡Hupo'l!ll\ 

(A i!cmath•t' C II'US lt'h'('U'd) 

general policy of specializing or oí distributing cargoes between 
zones. Area 7, the new !anclfill, is allocated a range oí cargo lypes. 

effec1s on m~~rine organisms and displacement of fis~ and pi<H\k•· 
ton; 

21. A comrnunication plan was built up, consisting of a new 
layout for raíl connexions and road tonnexicms with a m<tjor new 
road link down the connecting arrn of the proposed south cast 
!andfill are;¡ ancl severa! simplifications of trunk acc~ss to other 
port areas. Figure A.li i!lustrates the land use and communication 
network :•s provit!ed for in the !990 master plan. 

(r) A gc:o!oglcal resource impac! analysis: This consisux! of e 
analysin¡¡ the cffcct on the geologic cnvironment cf the majar 

22. Be.fore the plan was tinalized, a series or irnpact analyses 
were carried out to ensure that the master plan proposed did not 
produce -problems. These consiste<! of: 

(a) An air resource impact analysis: this concerned rnainly air 
po!lutíon industrial ~ctivitics in 1he pcrt; 

(b) A biological resm:rc.;: impac! analysis: this examined possible 

channel aud landíill HCtivities; 

(d) A wnter resource impact analysis: this swdied 'Nó<lu surpi~· 
problcms and w¡tste wuler !rc;.;tmerl! queslions _to,ge!her wilh r.w~ 
igational S11fcty; 

(e) A ('ill!un¡! resour(:e impact ;.mal.vsis: thís was a check ;~n ar· 
chacological ~ml historie sites; , 

(() A wrio·econornic impacl ani!lysi$: ~his major sllliiy consi:s:­
ed of rcvit:wing energy reqlliremenis, ques!ions of heal!h ¡.;r"ld Stlf<:-
1)', cmp!,,ymcnt ancl aesthe.tíc o,uestÍI:lT\S, in r.iose co-o11eraiion 
wiih the local planning aulhorities. 

TAHLE A.4 

Sumrna1y of hmd u!ilizn!hm fur ¡nHfHl!.>CS ntht:r lfum curgo handlin¡¡ 
:md stor::gc, h:. pl;:rming !Ht"N, liJ73 

Un acre:s) 

··---- ·---.. ·--··--~---- .. ·----·-·-----------·-----·-~--------·---

U u ; J 

--------------·--------.. --·-·--··_,.· ····--·--~~ .... ·------·--...... 

Industria! .. -............. ~ 5 l4 1!! 13 68 221 4 403 
Commercial ................. f 1 4"' .. 18 o o 5 o f16 
Recreationa~ .............. 70 2 o !) 19 4 o 95 
lnsti\uiion .. '11 JJ () o o 23 ~í!S a ~, ".:: ............... ..J-!~ ~,1 

Otl}.er-~ ••• ' ••• ' ' ........ ~ o • 21 60 51 85 374 285 270 1 

' 1~7 
Total .......... - ........ ~ ••• jo l3S !18 147 91! 484 liOO 114 2 056 

---· ·-·-6·"---·""""' .......... - .. ·.---··----.=-~ .. - .. ......_ ___ __.""" . ..._ ...... ·-· 
~ A,...., 1 is the propo.W Term!MI h13nd lar.dfill shot ¡, nun-c•ii!Cr.l ""'"Y· 

b inchJÜt.'S lm;(j ·J:~ititin ;ht; r.r~n t;l,,{ijf t.:reas nm C\HHIOlfi:¡J by fr;e: Lil$ ~'!an)'clft6 H!ltbor Dr.p:u1rotnt. 
. e (h~l!f ittt~v.óe~ V.!C3íH íiHH:i, 1l.lfld in ~iii_p;dml, Oto! t¡.~(;Oli n:q. ft\id~n~itJl ~ltD üm~ ~). righ!-of~tH1,1/ ¡¡¡ rota;;. rai1 tlnd uülhie5. 

SH~t: 19iJ. J~~ t.Cr~ ,!1 [!!(¿¡ n havc be:!t' íca~l!d :(1( !¡quid imU ... ~~ . . 
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TAI!i.~ A.5 

J>lamwd chan~:cs In srn~s far liumlling diffl·r¡:nf i) pe~ of ur¡¡o 
(/11 IIC'fl'S} 

---------------·---- ·---------------
Jtlanninft QltC 

--·--~-----·---- -----------

Cont¡¡iners 
1975 ................ . 
1990 ................ . 

Break-bulk cargo 
1975 . : . ............. . 
1990 ................ . 

Special c~rgo 
1975 ................ . 
1990 ................ . 

Dry bulk cargo 
1975 ................ . 
1990 ............... .. 

Liquid bull-.: cargo• 
1975 .......•......... 
1990 .............•... 

14 

) 

33 
11 

21 

J 

57 
63 

a No1 including líqliid buik cu¡¡a:"'!t for ~nc:r¡¡y prrnh.1C1fon. 
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33 
175 

R9 

J 1 11 

JI .86 
155 100 

195 42 30 
250 52 100 

57'. 100 30 
1.16 60 65 30 

6 70 
JO 70 100 
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Chapter VJ. 

CIVIL ENGINEERJNG ASPECTS ~. 

A. -Introduction 

307. The work of engineers in a port development 
project extends over a long period. Starting with in­
itiál stud.ies of the development potential of alterna­
tive sites, the 'costs of engineering proposals which 
meet the water and land area needs are broadly es­
timated to give the basis for the investment appraisal 
and the project decision. Detailed drawings and spec­
ifications are then prepared; contracts are awarded; 

· the construction work is supervised, and, finally, the 
new facilities are handed over to the operating au-

. thority. · 

308; Jn this chapter, attention · is directed to the 
part played by the engineer in the studies lcading to 
an investment programme. Technical judgement is 
important to enable proper estimares of development 
alternatives to be prepared, but clase attention to de-

. tail is not .necessary at ·this stage. 

309. A most importan! feature of the engincers' 
work in the project team is that estimares should be 
realistic. The starting points for this are a sound 
knowledge of the physical features of the site and a 
full appreciation of the rcquiremcnts of the various 
types of shipping and port traflic. 

B. Field inYcstigations 

l. GENERAL 

310. Careful investigation of the site is essential to 
the success of the project. Field investigation means 
the study pf all physical features of the area: 

(a) Hydrography and topograph~; 
(b) Meteorological and oceanographic innuences; 
(e) Coastal hydraulics, which comprise the local in-

nuence o[ the sea on the shoreline processes; 
(d) Exploration of the sub-sails both on land and 

under the sea. 
Field studies may be supplemented by the use of 
special hydraulic modelling techniques to forecast 
changes due to port construction works. 

clepths of water are represented on charts by figures 
for individual soundings or by submarine contours. 

312. For a new prciject, the hydrographic charts 
available may provide sufticient information for pre­
lirninary engineoring purposes. It may also be pos­
sible to obtain copies of the working chart.s of the 
hydrographic surveyors who did the original work for 
the hydrographic charts, and these may show sound­
ings at closer intervals than those given on the pub-
lished charts. · 

313. When the detailed bathymetric survey for the 
project is being planned, the area selected for the sur­
vey shoüld be large enough to allow for alternative 
sea approaches and altcrnative locations for ~he port 
installations. 

314. Most bathymetric surveys are now carried out 
by rncans of a high-resolution echo sounder, which 
can be mounted in n suitable vessel obtained locally. 
The older method of taking soundings by Jead line is 
still used, howcver, particulurly in awkward places 
and ncar structurcs. 

315. Sorne topographical surveying is required in 
conjunction with hyclrographic surveying to establish 
shore points. In aclclition, a survey of the land areas 
assodatcd wlth the port works · is required. 

316. For a new port site, after a first examination 
of all, availablc plans, an arca should be defined for 
an outline survey, and permanent survey-points es­
tablished. As thc project crystalliies, the extent. of 
survey work rec¡uircd is more closely defined and the 
dcgree of cletail correspondingly increased. 

317. For the procluction of contract drawings, fully 
detailed survey plans of the port area, with particular 
attention to road and ráil access, should be prepared. 
A suitable sea le for these plans would be 1: 1 ,000. 

3. METEOIWLOGICAL SURVEY 

318. Most lnhabited regions of the world have 
weather recorcls, although in sorne cases they may be 
insuf'licient for statistical trends to be fully assessed. 
Ncvcrthclcss, it muy be reasonably expected that, for 
any pon sitc, wlnd ancl rainfall recorcls will be avaii-

A -2. HYDROGRAPIIIC AND TOPOGRAPIIIC SURVEYS ublc from SülllC acfjnccnt locatÍOn, which wiiJ serve at 
W lcast for a prclirninury stucly. Once the site has been 

311. Reliable information on the bathymetry (the sclcctcd, an ancrnomcter, a rain gauge and a baro-
, __ ~clepJ]l~~Ql_$Jlj~_i!J_Jhe se_a or riverLJLesgoJiªI. __ 1]K_~g!jJI~IL ~hg.Ltl<l ~o !?e~ ~~t_l-1~ ~2~ ~e~()!E _!he ___ ~~~~~~~-~ ~~ 
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throughout ~he construction s!age and eventuk!lly w 
become part of the operaíional activity of the port. 

319. Knowledge of the frequency and scverity of 
storms is im¡?l!{l.arH in designing maritime engine.er­
ing works. With the continuously recording ancmo· 
meter, wind speeds and directions and duration of 
gusts wi!l be obtained. 

4. ÜCEANOGRAPH!C SURVEY 

320. Oceanography is the study of the behaviour 
of the sea, and covers a wide range of natural phen~ 
omena. For a port project, the particular factors of 
concern are waves, currents and tides. 

.321. The length, height and period of waves arrivo 
ing · offshore may be estimated from wind records. 
Waves depend on the wind's speed, duration and 
fetch (the distance over which the wind, has ncted on 
t.he water), and empírica! relationships exlst betwecn 
these factors and the waves generated. Records of 
ships give further wave information, but direct mea· 
surement of waves is the most re!iable method. This 
is usually done by means of a wave recorder. 

322. The major ocean currents are well known, but 
fhcy are of much less significance for the r.lesigning 
of a ne1.v port than the local currents, \Vhich should 
be measured. 

32.3. Tide records are usually faírly reiiable, bui 
care is often needed to ensure the correct datum of 
tides related to Jand survey and soundings. A daturn 
can be obtained by recording the tide over a pcriod 
of at Jeast one month and establishing the mean 
water leve1. Tidc gauges can then be lixed in relation 
to this datum and tide readings continucd uuring the 
project period. 

5. COASTAL HYDRAULIC SURVE'I 

(a} Waves 

324. Jt is preferable to measure the waves occur~ 
ring at the port site directly. Many types of wave re· 

corders are suilable and in !.he selectíon of an appro­
priate typc, the most importan! factor is its suitabi!íty 
for iocal opcration and maintenance. The stati.s1ica! 
extrapolation of records taken over a period of tírne 
permits computation of the likely frequency of recur­
rence of a given height of wave, alterna'tíve!y, of the 
wave hcights associated with storms of a certain fre­
quency of recurrence such as once in one year, in ten 
years, in fifty years or in a hundred years. 

325. The intcraction of the wave with the sea bed 
as the wave travcls towards the shore modifies the 
direction and height of the wave. The efrects of 
shoaling anc.l . refraction are compJex, but simplified 
approaches and computation are usually adopted ior 
port planning purposes. · · ' 

(b) Currents 

326. Currents must be studied in the Vlc1mty of 
the port in order to establish their speed and direc-. 
tions at !he vurious stages of the tidal range .. Season~. 
aí and lunar variations in the currents and the effecu;; 
of fresh water flow, in the case of an estua:ry, rn·t,si 
afso be í11kcn into account 1 

327. Coastal currents are measured ·by the use oí 
no,tts, which nre rc!eased at predeterrnined positkms 
and their suhscqucnt tracks plotted, or by use o! cm­
rent mctcrs which record tht; variations of strengtlh 
and direction at a nxed point 

(e) Ll!loral drl/V 

328, Whcn there is ~ c1..ment close io !he coas~" 
the combinalion of wave actioñ on ihe shon;, "~·hich 
looscns material, and the current, which w.mspori:s: 
beach matcri;il, can al!er the coastline. This rnech'.!n· 
ism of sedimcnt transport is called JiHoral drift. OvcJ' 
a period, litioral drift may occur in on;; {Jitect;cm and 
thcn in the rcvcrsc direction, but 'generaily there wm 
be one direct ion wh ich predomina tes.. 

329. Whcre the bcach is intenupted by ~-t Í'4:'<2:~\jr~ 
such as a tidal inlct or an e:stuary, ;:; ::>p•h l.<;nd.s h:i 

FtGU!U: 24 

Direction of 
li1toral dríft 

Eff~:-:1 ~;f liflora1 drlrt un <i:HI!SII!I ia:ni:mer 
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form in the direction of the predominan! movement 
of material. Similarly, if an obstruction su eh as u 
breakwater is placed across the beach, material will 
build up on orie side of the obstruction and erosion 
will occur on the other side. Figure 24 illustrates the 
effects of littoral drift. It is thereforc importan! in 

.· planning a harbour on a coast to estímate thc 
amount of littoral drift and to investigate its likely 
efTetts. 

6. GEOTECHNICAL SURVEY 

. ' 

330. Geotechnical site investigation is an importan! 
preliminary to maritime construction. Exploratory 
offshore drilling either from noating craft or from a 
temporary platform is expensive, but the cost of the 
investigation is normally small relative to the value 
of the works constructed. 

331. The following are the main methods used for 
investigating the sub-soil: 
· (a) Boreho/es formed by excavating within a lining 

tube. Also termed shell and auger drilling, this 
method uses a c;ylindrical cutter, with chisels for rock 
or other obstructions. Operation is by a wire rope 
connected to a winch. Undisturbed core samples are 
obtained for close examination. · 

(b) Boreho/es formed by rotary drilling. A hardened 
dril! is used to recover cores of rock .. This method is 
slow and costly and therefore u_sed only when thc 
precise engineering properties of the hard strata nccd 
to be determined for the purposes of the foundations 
of engineering works. 

(e) Penetromcter tests. To investigate soft sub-soils, 
a cone is forced down into the soil by stcacly prcs­
sure. The side friction and end resistance givc thc re­
quired data. It is usual to supplement thc penetration 
tests by conventional shell ancl auger boreholes. 

(d) Wash probes. Certain limited information about 
the general nature of certain soil strata may be 
achieved by use of a high pressure water jet probc. 
.·(e) Vane tests. For shearing strength measurements 

of sub~soils it is importan! to avoid structural distur­
bance of the samples. Thus, a borehole is sunk to the 
required depth, a four-bladed vane is inscrted into 
the undisturbed sub-soil at tlíe bottorn of the bore­
hole and rotated until the sub-soil has failed, prov­
iding a measure of its strength. 

(f) Geophysical exploration. Seismic sounclings pro­
vide information on the boundaries between different 
sub-soil strata. They must be supplemented by one 
or more of the direct exploratory methods described 
above. · 

332. The exact form of the geotechnical investiga­
tion will be different for each site and project. Jnter­

- national standards agrecd u pon for the classification 
of soils should be used. The aim should be to im-

(particularly for offshore boreholes) are high, full 
valuc must be obtained from any programme of 
work: returnlng later to gather supplementary infor­
mation can be very expensive. 

7. J-IYDRAULIC MODEL STUDIES 

333. The techniques of hydraulic modelling, both 
physical ami mathematical, are advancing rapidly. In 
many projccts the nced for model studies will not 
arise, but in various special situations th~ use of 
models is important for the prediction of changes:due 
to the proposed clevelopment works and for · the 
achieveml.!nt of' economies in construction and main­
tenance cos.ls. 

334. Model investigations for port .planning and 
design are normally unclcrtaken in conjunctioh with 
a major hyclraulic research institute, and the engineer 
would normally discuss the requirements of the pro­
ject with onc of these organizations befare. formulat­
ing an aprilied research programme. 

335. Thrcc physical features of the port environ­
ment are normally studied through models: the 
movement of water and lts effect on ships~ the 
mov.ement of soil und its efTect on navigation areas 
and the cffects of the marine environment on the 
stability une! safety of structures. 

336. A physícnl hydraulic model of a proposed port 
luyout ennhks wave action to be ineasured for var­
ious brcukwatcr contigurations and quay locations, 
ancl an optirnurn solution selectecl. The simple mod­
els campan: wavc hcights by direct measuremcnt, but 
more sophisticatcd tcchniqt1cs are available to study 
thc mov\.!rncnt of moclel ships. 

337. In a rivcr or estuarial port, the construétion of 
new facilities can alter tidal heights a~d velocities, 
which in turn can affect the movement of bed ma­
terial and the siltation . and erosion of navigation 
channels. Matl.1ernatical models and physical models 
are availublc for the prediction of such changes and 
thcy providc the cngineer with a valuable means of 
judging thc best forrn of development. This work is 
spccialized, ami wnsiderable expericnce is needed; 
very caref'lll orHhe-spot measurements and consider­
able expcrim<.:ntation are often needed to ensure the 
most useful rcsults. 

338. Coastal movements caused by a new 'develop­
mcnt muy b<.! convcniently studied by means of 
mathematical models, and similar techniques can, for 
example, determine the alteration . in wave action 
caused ·by dredging a channel or by depositing 
dredged material offshore. In addition to the normal 
three-dimcnsional models, two-dimensional physical 
models are frequently used in designing breakwaters 
in order to study the stability of the construction and 
the possiblc erosion of the sea bed. 

prove the ·quality of soils knowledge as the projcct 339. It is often the case that, although there may 
-~-~. ~-~- ··· ~ develops:=oursince~in-many=papt·s~ef~the~wor:ld=thc~~be~co.n.si_t!<.:J:a_IJl~ scopc for model investigation during 

costs of the mobilization of personnel and equipmcnt a project, thc.iTn1c~·rcqi.JTrccrfo~carry-ol.Wa· full~model~ -
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test· programme is not available during the period of 
a feasibili~y study, particularly when a lengthy pro· 
gramrl)e· ir1 the field and in the laboratory is nceded. 
ln such a case it-may be possible to formu!ate the in· 
itiar'investm.énf~programme in such a way that tcch· 
nica!ly difficult di:cisions are Jeft until later stages~ 
thus permitting a careful investigation during the 
earlier years of project implementation. 

C. Water area requirements 

l. SHIP DRAUGHT RULE OF THUMB 

340. For water de¡ith planning, the curves showing 
ful!-load draught, together with length and beam, for 
typical modern ships of each type, given in part two 
of the handbook, may be used. 

341. A useful rule-of-thumb for planners who do 
not have permanent access to the curves is as fol· 
lows: 

Full-load draught in metres equa!s 
square root of dwl, in thousands, ·plus 5 

For example, a 100,000 ton bulk-carrier draws rough· 
!y (,:100+5) metres, i.e. 15 metres. 

342. This formula will give the draught to within 
ene metre o ver the range 1 O ,000 to 500,000 tons 
deadweight, for dry and liquid bulk carriers. Jt also 

· gives a val id. figure for general cargo ships down to 
about 5,000 dwt. For ves'sels below 5,000 dwt it gives 
an overestimate of the draught, and for sccond· and 
third-generation container ships ít gives an under· 

. estímate of the draught of about one metre. 

2. APPROACH CHANNEI.S 

(a) lntroduction 

343. In the immediate approaches to a harbour, 
shipping is usually obliged to sail within a prescribed 
approach channe!. This corridor may be purely for 
the sake of navigational discipline, or it may be nec­
essary in ordcr to direct ships along a course where 
there is sufíicient depth of water. l'v1ost majar ports, 
particularly as ships increase in size, are likely to be 
approached by way of either an artificial channcl or 
a natural channel which may require maintcnuncc 
dredging. · 

(b) Site investigalion dato 

344. The determination of the feasibility of con· 
structing an access channel requires a know:Cdge of 
the direction and strength of the currents ¡me! the 
predominant direction of the waves since, under cm· 
rent and wave action, considerable movement of bcd 
material can take place. This is most likely to happr.:n 
where the channel neárs a natural shoreline and the 
water becomes shallow. There have been cases of 
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mpid in11iling of channels caused by the action of 
waves and currcnts. · 

345. lf .the harbour is situated in the vicinity' o( a 
ríver. the amount of suspended scdimenUn the river 
Oow . rnust al so be st ud ied, prcferably for at least one 
year. Insight into likely problems can be gained from 
a study of historical records of the site. 

(e) Conceptual design of channel 

346. The basic aini in approach channel design is 
the safe passage of all vessels requiring to cal! at the 
port from the sea to the berthing area. 

347. lf, for reasons of economy, it is decided to 
restrict the depth of the channel, the depth must ne­
vertheless be sufficient to allow vessels with the 
deepest draught to pass through the shallowest reach 
or thc clwnncl at some stage in each tidal cycle. The 
dcsign ITll!thod includes the construction of time .. 
rclated diugrams indicating the inter-relanon of 
vessel pass¡¡gc times, ticle leve! and water dep!rL 

348. The requirements with regard to speeds of 
vesscls in .the channe! are to sorne extent confliciíng, 
In a long (;hannel the transit time, and hei1ce spe.ed, 
of a dccp·draught vessel may be critica! if the vessel 
is to pass through a shallow area at a given time, 
whereas incrcasecl speed rcsults in increased .. squat" 
of the vcssel, thus reducing its under-keel dearan'c::;, 

349. The ch1mnel dimensions, together wlth th~;~ 
depths of wutcr to be provided at berths r.nd moor~ 
ings, will havc a profound effect on the le'!els of se:r-· 
vice which the port can offer to the increasing ntEn" 

ber of i;1rgcr shirs. Normally, a joint economic ami 
cnginceririg study must be conducied to delcnninr; 
what policy should be adopted. Yn projects whue íht; 
water aren questions are imponant, the cakulation of 
<tdvantagcs and disadvuntages for the nmge of ap­
tions open cun be difficuli, but Íi must be can·ie::l o~H 
on the basis of thc bes.t. information availabk:, i.md it 
may be advisable to carry out a traffíc ;;¡n;ulatim¡ 
linking !he tlme-and;tide-related vessel pas:;age (ll"'~ 
gram to the lraffic arrival rates and servke·time~L 
This can be done by hand, with t.he aid of the yianc· 
ning chart given in part two of Jhe handbook, bu~ 
that mlght be laborious., am:l ¡¡ would b•:; us::Jul ;r ~~ 
computcr-based simulation modeí cou!d be. u::>ed r~]l~ 
this purpose, 

(d) Width of chamul 

350. 1\ major coiisideration '\Arlíl be "..vhtfhe:t Üs(:. 
channel should be wide enough V.) !.illow sh)p;s 'iü ;:,:>~t; 
in oppositc directions. 'Unless ~here ar,;; seve,-e <::r;el'''' 
omic restraints~ tl twc;,_·way channel shculd be nmd1:: 
in order to offer umestricted arx:css íü the ;:,m-·;. f., 

! "d • . '1. .,. •' • - •• sccom ary cons1 eratlon !S tnal. H U1en:; !§ ;:m ;::¡,:.:c¡t~e;:ü 

in one !une of the channel, acces§ ío thc pmt ;_viH ;s¡\tl 
be possible and so therc wm be less J.li:>nln'L;,,¡, of 
!raffic to and from the pü!t. -



351. Channel widths depend on the size of ship to 
be catered for and the physical conditions of the site. 
As a typical example,. illustrated in figure 25, irí a 
well-marked channel, the total wiclth of full-clepth 
channel required for two-lane traffic may be taken to 
comprise, on straight reaches, manoeuvring lanes of 
about twice the vessel beam for each direction, plus 
about 30 metres between vessels and up to one-and­
a-half times the beam for bank clearance each sicle. 
For a typical 20,000 dwt cargo vessel, a total wiclth of 
about 190 metres would be appropriate. 

352. At bends in the channel, greater wiclths are 
reqüired than on straight stretches because. of the 
tendency .of ships to drift on turning .. An additional 
width, depending upon the radius of curvature of the 
bend but approximately equal to the bcam of each 
vessel, will be required in arder to allow for the pro­
jected width of vessels negotiating the bcnd .. This 
feature of projected width will also occur on straight 
reaches of chánnel subject to the action of cross­
winds and currents, which will also cause vessels to 
drift. 

(e) Depth of charmel 

353. Consideration of the depth of ·water to be 
provided in a channel is complex ancl incvitably u 
compromise has to be reachecl between, on the onc 
hand, allowing unimpecled access perrnitting the lar­
gest ship expected to use the channel atall stliges of 
the tide, and on the other hand, excluding large ves~ 
seis, imposing load-factor limitations on thcm or giv­
ing them access only at high tide. The cost -of clrctlg­
ing to provide and maintain a deep channcl for an 
occasional caller can be very high. 

354. Wherc the nature of the traffic is such that 
thc largest shlps carry fullloads in only one direc­
tion, i.e. either expon or import, a deeper .channel 
can be provicled _in t.he·appropriate direction if a clear 
scpa_ration is possible. · 

355. Factors to be· consldered in deliberations of 
this kind are i1s follows: 

(a) The trunsit times of vessels along the channel, 
both with ancl against the tidal stream, and the re­
lationship of thcse times tb the ticlal cycle; 

(b) The nature of the sea or river bed which, if of 
soTt silt, for instance, might lead to a decision to re­
duce the designecl under-keel clearance for vessels 
using thc chunnel; . 

(e) The ship druught: upon entering an approach 
channel, thc load-line draught of the .vessel is mod­
ified by such f'actors as water density changes, which 
may occur along the length of the channel, the effect 
of squat and the cfTect of wave action causirig pitch 
and roll of' the ship. -

356. Each cnse und location must be studied to fi­
nalize channcl dcpth design, but a preliminary ássess­
ment of the or<kr of magnitude is usually possible 
and sufficient for initial studies. A general cargo ship 
with·a clrnught of 9 metrcs at sea would squat about 
half' a metn; in a narrow channel; pitching would re­
quire ab(lut hnlf the wave height in additional 
draught, ami rolllng sonJewhat less. Moving intci 
fresh wat~.:r would add about a qUarter of a metre to 
the draught but would usually occur only in 
sllclten:d water, where pitching and rolling do not oc­
cur. Thus, nllowing half a metre for bed clearance if 
thc channel hccl is soft, it might be assumed, for 
preliminary plunning purposes, that a vessel drawing 
9 -metrcs rnight require sorne IO! metres.of dreclged 

FIGURE 25 
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depth in an approach charmel. A greaier dcpth woulct 
be necessary where the channel bcd was hard. /\l 
á:rtaín por1"s having dcposíts of very son mud u 
ze.to or even a negative undcr-keel clearance may be 
acceptable, but stÍch cases require very speciai consido 
eration. -

357. It should be appreciated that dumnels are not 
always of uniform depth, especially if they lie along 
an improved natural feature such as a river or ticlal 
inlct. For exampie, a rciAtively long channel may be 
!imited in depth only over a small proportion of its 
Jength. Regular dredging of this localized area may 
provide the depth required _to allow vessels to tra­
verse the entire lcngth of the channel unrcstrictcd by 
cohsiderations of tide and thus greatly f<tcilitate 

· accessibility to the port. 

358 .. A ship that is to tnivel a long an .approach 
channel should have a draught no grcaier ihan that 
which will aJJow a specified safe clearance over thc 
channel bed in the.shallowest reaches of the channel. 
As suggested above, a nJinimum clearance of one 
metre to one and a half metres might be tnken as ap­
propriate for most vessels. The specified clcarance US· 
uaily a!lows for squat, so that the actual under-keel 
clearance will be less than that specificd. Where thc 
under-keel clearance of a vcsscl is expec1cd to be cri­
tica!, the transit time of the vesscl along the channel, 
the time of the vcssel's mrival at the shallow reaches 
and the state of the tide at that time must be care­
fully calculated, contingency provisions bcing made 
for vessels failing to traverse the shallow reach at the 
required time. 

(f) Clu:mme! alignment 

359. The manoeuvrability of a vessel moving in a 
confined waterway of !imited depth is impuircd two 
ways, (a) because the ship takes longer !O rcspond to 
the helm, owing to the effects of shallow wa1er antl 
(b) because the proximity of the side of the channel 
have a tendency to cause the vessel to be drawn to­
wards ·them. This attraction or suction experienced 
by the ship íowards the sides of the channel also ap­
plies between two vessels when passing. 

. 360. Where thcre are changes of direction in the 
alignment of a channel, these limítations on ships' 
manoeuvrability rnust therefore be taken into ac­
count. The r.adii of bends rnust be as large as is pmc· 
~icable, and required ship movements must be kept 
as simple as possible . 

.361. The desirable geometry of bends in naviga-
1ional channels for deep-sea general cargo ships m<~y 
be taken as: 

Angle of dcflection not more than 30 degrees; 
Radius of curvature not less !han 1l500 metres. 

362. A channel in the open sea should, if practi­
cable, be aligned with th~! p,redominant storrn direc­
üon and the principal curn;ni directions. Whcre !hcse 
díffer, ano where other conflictlng constraints arise, 

model studies are callcd for. Where a chunnel i~· 
situatcd wilhln u large estuury or river, model studics 
will also be advisab!c, cxccpt in the simplest of cases. 

3. L\Y-!!YS ANO TtJRNING AREAS 

. -
363. Lay-bys are anchorages or bcrths where ships 

may· be hcld for quarantine or other inspection, while 
awaiting ,·hange in weather conditions, or ·when 
queucing for service at the port. Special anchorages 
availab!e. ror ships carrying explosives or dangerous 
cargo are separately provided and such areas shouid 
be so dcsignuted on charts. The anchorages are us­
ually locatetl away from the marine terminal andad· 
jacent to rnain channels so that they are near deep 
water, but cleur of other ship movement. Alioy.'ance 
must be made, in a11ocating !ay-by areas, for the dis~ 
tance of swing out, during the tidal cycle, of a ship 
at anchor or moored at a buoy. 
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364. La y-by arcas may, in common wiü1 Hn~; har~ 
bour area, be protected cither by natural feawres or' 
by artificial structurcs such as breakwater§,· bui :ilt 
many port vessels wait for berths by~ anchofing off· 
shore. 

365. In the immcc.lia!e approaches ~o berths, ves­
seis usua!ly have to make more complicu!ed n·¡an~ 
ocuvres than are ncccssary ih !he approach channcL 
Consequc.:ntly, appropriatcly generous w:11er .:1rcas 
mu.st be provided and in most cases the as~ls18:rtr.t of 
a tug will he required. 

366. The mosl ba§ic of lhese manóeuvres is Hmru'· 
ing the vessc! and it may be t.akeu"H 3S "" general in 
dication of the SJ1acc required to ium a ·vessel !r;:::1t 1:2 

drclc with u diameter four time§ i11e shif''E: kngth is: 
rcquircd whcre thcre is no assistance frorra Hlgs .. 
Whcrc assistance from tugs ís ava!lable, a circk ha!f 
this sizc is adcquate, These are average figures and 
the actual urca needed will depend, in additíon i'H\ 

wind, wavc and current conditions ln ;u•y pHrh:ul:w · 
case. Shipping lines should be consuHed dudng this 
stage of thc planning. 

367. Where space is limHed, !he ship may bt~ 
lurncd by wurpirig around the en~ of a pier m a do!· 
phin. Sorne 111odern vessels ;tre cQuipped wh\1 bov1 
lhrustcrs which considerably en!umce the\r mano 
ocuvrabifity and for §uch vess:eh; H~sir¡ued §éú roon1 
i:; possiblc. However, for ~hr. nnajorí!y of püti:s lh>:::r•s 
will still he rnany vesscl;;; requir!r:.g the 1<.w51:.·' ;H(:<~S 
referred to above. 

· 368. An important decisiotJ u~1 Riv:o Cf.:1Lr'lccrJ!l:'E::i die:~ 
sign of íhe port is "~Nheihe!l penh:s ivg ,¡he 
should he open to tic'ial inlhwnc~:s or .,Nhei.he:r '! 

locked basin may he justifi.ecL A locked bsir,-~-·!:\Gf1n(:;:-o 
íimes rcferred io as a wct dcck-·-b ono:: irn <:Wl 
arca of w;lier ls maintained ~X a: !i;¡ed k;~>::i,, U\>t~at!y 
cqual to the high vnlier lcvd ü!' u\1e tida1 waqe.~: ~~ut<· 
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FIGURE 26 

Example uf a lockcd basln 

SWING LOCK GATES 

l.llCKEil t:NTkANCE 

Plan vlew of typlcal lmp.ounded dock 

Section A-A 

side the dock. Access. to the dock is · achieved by 
. means of a ship lock. This arrangement ·is illustrated 
in: figure 26. 

·369. Where the tidal range .is so wide that an ex­
ceptionally deep harbour, and so high quay walls, 
would be required in ·order .to allow ships to remain · 
atToat at low ·water, there would be ·a strong argu­
ment in -favour of having a locked' entl-ance to the 
dÓck. Tidal nuctuations may also cause problems 
with regard to the loadin{ and unloading of ships at 
quays .. Sorne vessels, such as bulk carriers une! oil 
tankers, can more easily accommodate tidal varia­
tions while loading and unloading than others, such -• 

·as' ro/ro ships. The type of traffic must therefore be 
taRen into account when considering the possible 
need for a locked basin. . -

lock was Je·ss thHn it would have cost to deepen the 
:harbour. A crucial factor in this case was the fact 

· that it was possible to continue using the harbour 
during construction of the lock. The decision ·be­
twecn the options of extending or improving a port 
is often govt:rnt!d by considerations as to the possi·o 

· bility of uninlt:rrupted use of existing facilities. 

372. The choice made is thus a matter of econom­
ic, operational and cnglnccring analysis in each case, 
'bu.t the mod1!1'11 trend seems 10 be away fron1 locked 
bus111·s wherc rossiblc.' The advantage of the opera­
tional ncxibillty affordcd by free access to the open 
sea is generally considered to outweigh the disadvan­
tage of the incr(!ased capital cost inv_o.Lv..erl. 

r ' • . 

~70. The disadvantages of 'the locked basin are: · · · · ;5; · •·NAVIGÁTIONAL AIDS . 

(a) The high cost involved in proyicling the sealing ·· · 
dam and the ship Jock itself, \Vhicli is a compliéaled 373. The nlignments of the straight reaches of a 
civ·il engineering construction, álthough the lwger the channel are ot)cn .delineated .by.at least two masts on 
nurnber of bérths over which the cost:or the im- s.hore aheacl of thc approaching vessel, clearly visible 
pounding dam and ship.Jock can be·s~pread·, th~, more .hY day and t)rovided with lights at' night. 
viable the proposilion becomes; .. · ~- .. ' •.. ·:.. · · 374. The bouncluriés of the navigable channel wre 

(b) The delays to shipping r~sulting Jror:n thc lock· marked by fixecl marke.rs or noating buoys. The latter 
ing operation. · .. •;, . are more con1n10ri in deep offshore channels but in 
_ 3.71. ro take a specific example; a( a port with a_ a riyer systern 1 he former are úequently more econ­

subslanlial number of berths and where the tidal on1iCaL Buoys rnust be able to withstand wave action 
. - range was about threc inelres, facilities for Jargcr ves-· and must rema in visible at al! times. . 

~ ·---~--:--seis wer.e proviaea econorificaJry-orimpoorrdi'ng~rhe-~-:-::::J'l.5.--::S.ystems~of-buoyage-var:y~around~the=world~.~~ 
who!e basin at h:.;h wJter leve!. The'cost of the new and it is thcrefore important to establish which sys-
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ie.m is al?proprlate 11!t a particular port Esscntial !ld· 
vice is availablc fr_om !he national lighthouse au!hor· 
ity, coastguajds··or na.yy dg;part ments in most cou n· 

-tries. 

376. The principal com;iderations leading ~o the 
choice of spacing or the visual aids for ships ar· 
proaching and leaving a pon are: 

(a) The configuration of the channel; 
(b) The incidence of low -visibility.; 
(e) The usual sea condition in the chánnel; 
(d) The presence of cross currents and ·winds. 

Closer spacing of buoys will be required at bends and 
lit buoys are required if the port is to be approached 
by ships at night. 

377. A new port wi!l frequently require a main lo­
cation beacon or lighthouse, and consideration should 
al~o be given in the general planning to radar rcnec~ 
tors, which ships can locate, port radar to monitor 
and control ship movements and radio communica­
tion between ship and shore. 

378. Advice on these specialist navígational que:>· 
tions can be obtained from the Ynter-Govemmenial 
Maritime Consultative Organization which has lt 
headquarters in London. · · 

6 . .EcOh.OMIC lF ACTORS 

379. The capital cos1 of marine structures can vary 
with the cube of the depth while, in the case of 
dr~dged charmels ami basins. the greater the depth 
the greater also the mainienance burden, pcrhaps 

o prQportional to thé square of the depth. Dccisions 
concerning the depth Hnd width of channels ano ba­
sins and the number of berths should ihcrcfore us­
ually be made' only after thorough economic studícs 
of each situation. 

D. Dredging 

l. YNTRODUCTION 

380 .. The removal of soil from the sea bed or river 
bed to provide greater depth of water in the ap­
proaches to ports and adjacent to qu<ays has a long 
history. As the size of ships has increascd, the dn~dg· 
ing of existing ports has be·come increasingly impo~t· 
ant. 

3UL Great advances; if(l, dredging ~echnolog;( hwve 
been made in recent years. and various types: of 
dl-edger currently used are described in secticn . 3 
below, · 

38:t Dredging itself i::; es:;entially al'íl excavatin¡g 
operation, but the selection of the corrcci cqulpmcnl 
is vital in achieving economy. All drcdglng actlvHy 
calls for spedal consideration of thc nature of the 
ground to be dredged, the bi~st mcaris of removing 
soíls and the optimum work programme. Hoth capiial 
and main!enance dredglng mus! be considcrcd; 

· 2. SnE lN\'IStXiATION DATA 

' . 

383. The ·site invesligaiions partkula.rly rcquired 
for drcdging work should provide oa!a on iides and 
bathymetry, on wind, waves and currcnts <Jnd on the .. 
nature of !he matcrials to be dredgcd, their in siru 
strengths, particlc size distribution, dcgree of compac­
tion and, in 1he case of si!ts, settling characteristics 
once disturbed. In all cases, standard classifications 
of material to be dredged should be used. 

384. Section B above describes the carrying out of 
general investlgations, of which those for dredging 
work form a part. 

3. TYPES OF DREDGER 

385. The fol!owing types of dredger are usually 
available for contrHct dredging work, ami ihe me­
chanics of their operation are illuslratcd in íígure 27. 

(a) Thc bucker dredgn. The modern bucke~ d1cdger 
compriscs a continuous chain of buckets mounted on· 
a ladder adjustable for de¡)th. Each bucket discharges 
its load at the top of the ladder. lnto chutes which 
direct the material into a hopper barge. 

Bucket drcdgcrs are besi confined io wo:rk in 
sheltercd locations and are useful for fairly ;,ccurate 
trimming of the bed. Thcy can deal with some hard 
material but large pieces in the bucket can cause se­
rious dclays. 

(b) Tln• gran drnlger. The. grab diíedg¡;w is ost.~aH:;;.' :m 
self'-propc11cd vessei whh a hopper and a grab' u;:;,ne. 
A simpl~.:r vcrsion which requires attendant barge.s b 
simply a cr;me on a pontoon. 

(e) TI/e diJiper drf'dger. ExcavaHon is achitv.ed ~y 
mcans of n forward or reanvard-fadng shov¡;;l moum­
cd on an arm suspended in front of the pontocm 
body, which operales by digging into the miderwater 
material. · 

(d) Tilr .mction dred;.:n. The bask components of 
i.his type of drcdger are a-pont.()l)l'] hui! vvhich hou§e;:;. 
the pumps and cngines, íl suciion pi¡pe susp,en~led 
from .lhC VCSSC! to !he Sea"(H~O and ::1· Ote:JiVCtíi !:>)t,-;.::; 
from the purnps lo a dumping areS:. q)!í, Ú\1 ser~;c:. \~·¡­
stances, 1o barges. 

Only small granular maie:rlaJ ca¡;, be O"cd<';cd tn1 
suction and ii is, common for i\his ~Y~t: of dtre:hv:;~ t,;J 
be cquippt.x! with a rotaling ruue:r :cm l.he end ,!Jf íhe 
suclion pipe; Cuttcrs can be designed '<·D' ~;;uit 
iicul:u· nwtcrial to be dredged and. cr•.lHfir 
dredgcr~i éan remove: sand · and gmve:h:, n;edhH~~ 
r.!ays t~nd, whh lhc <iddition or snedrt! ·~:u1. 
stiff clays. and sof! or broken rndc. Oui¡Jtn, YW'ivtv.et', 
varies . consid1!rably accon.ling w 1!1HJ!e:ül uyv:.:: ~~:d 
conditioris, Ncvcrthcless, thís cuHer sücünrt d:·edgu 
is now HH~ most úsual dredging e(¡¡.J¡prnent fo• ~~aj)it2:il 

l. 1 • . . ·,· 1 l •. e¡ .~ • o ' 
wor~~. an(J !S pardcu ar y sul<ec, JO! rf:tl<d:.mmg pw·" 
roses,_ 

(e) 7nlf' nlJ/ling sucúcn hopp<Pti dn:dg~:v. "Fhc; ~irJiihii:2, 
s:uction hopper dredger ls a self.-pmpeiled vr::.s;sc'l wkh 
suction pipes suspended from tme. sick ül íc-om 



fiGURE 27 
Fi1·e l)pes of drcd¡:cr In cummon use 

Spoil disposod of by borQO 

SELF·PROPELLING BUCKET DREDGER 

b) 

SELF·PROPELLING GRAB HOPPEA DREDOER 

e) 

NON-SELF·PROPELLING OIPPER DA E DO EA 

d) 

e) 

SELF-PROPELLING TAAILING SUCTION HOPPEA DREDGER 
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sldes. 'The dredged mzterial is delivered thmugh !he 
suction pipes to the hoppcr. Whcn !he hopper is tull, 
the vesse! proceeds to the dumping ground. 

This type of dredger is widcly used In the m.ain· 
íenance of channels, where its ability to manoeuvre 
as a shlp is a distinct advantage. A further advantage 
of this type of .vessel, when compared wíth the other 
types discussed, is its ability to rema in cffective in. 
rough water and offshore locations. Jt is, howcver, 
suiiable only for relatively loose matcrials as would 
be found in maintenance dredging. 

4. DREDGER OPERA TION 

386. The selection of the most suitable dredger ele· 
pends upon the material to be dredged, thc depth of 
dredging, the quantity and disposition of the ma­
terial, the location of the dumping ground, the rate of 
prociuction required and also on whcther the dredger 
may have complete or partia'l possession of the 
w<rlerway. 

387. The programme and s~quenc.e of the dredging 
oper<Jtions required carefui consídera!lon. lf possib!e, 
dredging shou!d commcnce in a location whlch 
wou!d be least liable to siltation from later drcdging. 
Tíming of the dredging activity rclatíve to the con· 
struction of other parts of the project, somc of which, 
such as breakwaters or groynes, may give shelter or 
affe(jt siltation, musí be considered in the ovcr-all 
plan'ning of the próject. Timing may also depend on 
loca!' seasonal variations of tidal currents and winds, 
whioh can render dredging activities much casier in 
one ··season than in another, especially in estuarics. A 
funher factor which mu"!it be borne in mind is the 
date of the start of oper.ations át a ncw port, which 
may be in advance of the completion of the wholc 
project so that the construciion requircments of, or 
the need- íor access to, particular berths will influcncc 
the sequence of dredging. 

38&. The removal of solid rock constitutes a spe· 
dalized drcdging activity in that so~c means; must 
be found to fragment the rock before it can be lifted 
from the sea bed by one of the conventional drcclging 
methods described above. Usually a buckc~ or grab 
dredger i!; used to remove rock debris, hui ;>;uc!ion 
dredgers have also been employed to remove sufii­
ciently fragmented rock. 

389. The most cununot;iy empioyed method of 
mck breaking under water is that of drilling and 
b!asting, al\hough jointed rock with lhin bedding laya 
crs may also be fr¡;¡grnented by a heavy chisei or a 
pneumatk hammer m~ fh~ mck SIHÍac:e, ' 

390. Drllllng and 'bl;lstlng under wa~er !:1 a speclal­
¡zed, slow and expensive nperatioll imcl many trials 
may be needed 10 obtain the right rcsults for thc 
dredgers to be used. The dre:dging of coral or ccmení· 
ed sand causes frequent y)roblcms. These can sorne, 
times be easily fragrnen\e<:l 21nd dredged by a pc..n.ver· 
fui cutter suc:lion dredges. Howe'l~!í, oniy c.arefu1 íri~ 

vcs1lga11cm wm show whcther this is likely, and mas 
sivc formntlons muy nced lo be treated as rock befe;:·:: 
drcdging. 

5. RECLAMA YION 

39L Jt ls of consid~rable advantagc if the dredged 
material frorn a port project can be used for reclamo 
ation projccts. but only certain granular soils are 
suitable for this purpose. Silts and c!ays are generally 
much more dimcult to use. 

392. The settlement behaviour of the fill material 
should be carcfully analysed and monitored. befare 
construction is pcrmitted. Pre-loading through the 
construction of cmbankments may be needed to 
nchieve scttlcment within a reasonable period befare 
buildings urc erected. Geotechnical analysis will gen­
cra!ly provide the correct so!utíons. 

393. An importnnt aspect in project ¡planning is ~he 
balance of' drcdging nnd reclamation· and thls must be 
assesscd in each case wlth a view to economy. 

6. EcoNcivl!C F;.croRS 

394. Jn asscssing dredging costs it i:S lmpor~ani 1o 
remcmber that in many places !arge equipmel![ mus:t 
be brought from far afield to do the work, with a 
cónscquc.:nt hcavy mobilization cosL The quamity of 
d.rcdging requircd for any particular scheme therefor-e 
has a pronouncecl cffect on the over-all unit r;H(e. für 
a moclcst ilmount of work it ma;y be found econoni!­
ical to cmploy simple cquipment such as excávawrs 
on barges. Even though their working costs ~md prü-­
ductivity are !css favourable, t'he saving ln rnobllizing 
ihe lcss ~ophisticated equlpmem can more than ¡:{f..· 
set the lcss emcient performance in thc. fie!d. 

395. Such judgements are difficuH ¡o make ;sr¡C: B.•t 
oftcn best resolved when tenders for the \VOrk are ir>-­
vited, but during a project siUdy th<;; variou§ 1~5lUnts 
must be consldered so as to Denrr!it a rec.lislic e:sti­
mate of' dredging costs to be "prepare;d, 

396. Whcre ¡here is insuffickm~~ 11~:!,t1Llr:1l t~ii0íi'.C<~0í,,, 
breakwatcrs are nccded in mdeí' to fc,:nn ,1;,-i ¿<;¡ifjd:t~ 
hurbour. Breakwa\ers deflect, reílect o:r ah::orb r:.,~­
ergy of swell and ~!orm liV«:Ve:í! whi1.:l-í\ vvcmld c+);t:r~ 
wise erHe:r the hmbom area, and ÜF''::i proviék ~!lí. ~;n:;s, 
of rciatively C<llm water. 

397. !he chief informailmr lfneeded for thc: desit:>:if'd 
·•"'f bre~v·wa!ers J" 11'" t.."''¡c>hv ~,n.cJ '""'"':"···" ,.,.'1' ~~ •• ,,. ~, . ...,.;~~··· V •.:-1-\. .:11 3"-"" Jj..,. !:)~¿- P'Jl>l,;•; ;';-!\.:~if·u'\lli ~iJl ¿Y,~ ...... ,..,J<t..?!! J'.~ 

waves likdy io occur. lthe ñ'!iOn1t8i1 pri!!~::kc 'J'i ~ec 
choose a dcslgn wavt ~~/hichi ñ<S!J::r'i::su1YS tht; 
rnPm waw• mcas"red "'"'l·n,;v "" ,,;',.,.-L~"' ,,,,¡.,;.,,:¡,, • !,.A .... ~ \.J>w. ~··.r:.r 0!, .J.ii.'IJi!~l!! ~-,l~l'.. •• !l 

~.:ally will <K:\: m once ln so mar<Y years~,. for 6xn•-r: r)le, 
unce in lOO years. The Jikelihood of 'N<oeCJ. brer,_ld~)í'. 

·e 
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;:u!alns1 ihe sirucíure is a1so a fHctor o{ 1mporllmce ín 
d~s!gn, Daia t:~bout !he probable dúly max\m\lm 
wave rnust aJso be collccted in ;ueas of conlimwus 
sweH, since this 'may have a significant effect upon 
ihe cross-sectional deslgn of the breakwí.lter. 

39g, The deterritinaiion of the design wavc:: re~ 
quires !he study of available oceanographic and mete· 
oroiogical data. It is preferable that direct recording,of 
v:;ave heíghts and periods should be made al lhe port 
síte, but this is not always possible within the time 
available. 

·J99. As waves are generated by winc'is, an estimute 
oí" wave activity can be made from wind records. Lo· 
cal reports of storm occurrcnce also assist in building 
up a statistical picture of the wavcs whit:h can be cx­
pected. Tide and storm surge water levcls should abo 
be recordc:d or estimated, as wavcs are a!Tccted by 
water depth near porr. entrances. 

400. The foundation.s of breakwatcrs wammt c;;~re~ 
ful geotechnical investígation. Boreholes must be 
rnade and soil and rock samples !aken ova an arca 
suíficiently lurge to rrllow vadníions in ihe posi!ion of 
the breakwater to be considered, and the possibiiHy 
of scour of ihe sca-bed for some distnnce in froni of 
the bréakwater to be investigated" The s!rcngth :md 
se!tlemi:nt pro¡r::rties of soils undcr a propos<:d bn:.·;~k" 
water require study to dcpth at !cast cqua! w the 
width of tbe breakwater base, since wcak soils ut 
depth may be ovcrstressed by a large r-;üucture. Wcak 
soils nt. the surface may have their bearing capacity 
enhanced by the placing of a blanket of sane! or gravo 
el on the surface prior to consv.ruction of thc brcakQ 
water. 

2. /U.TEYtNAriVe f':fPES OF BREAKWATER 

401. Breakwaters may be ifl the form cither of aril 
. offshore island or of in! ann projecting from the 
shore. Thc breakwater may present a vertical or near 
vertical wall or a sloping swface composcd of v¡¡riously 
~;ized blocks. The i.WO types are mustratcd in fi­
gure 28. The structure may be 5ubmerged below sea' 
leve! at some or al! tide levels. 

402. In ·the pas~, vertical- or ncar verlic;1l,f<~r.e 
breakwaters often comprised two v:lí.l!s of masonry. 
blocks Jaid in hori:wntai, wdl-bonded courses with 
rock rubble fill placea be~ween the wal!s. In hte~ 
years concrete blorks tep~!;.¡ced ·e.l(flCi1S>ivr. rm:;;omy 
and more r~cently mir:Jorct:tJ tOi'lt.:tcte ~;nissom; h.ave; 
been used. The c::íis:::oi1 is construcled ik1 a dock <Hld 
'thera usu:.aHy lloated '!.tí hs final posir.ion am1 sunk 
onto a prepared scaAwd or blanket of i'DCk rubb'ic., 
Sorne form of in1er!oddng beiweeill thc: individual 
caissons is t:1:::cml!y n.::quirerL A~1othew DppmRch lS ~C' 
piecasi íhe caissons on hutd, therJ to tmnsport th{;m 
Jlong the alrew.iy comp)e[ed lcngth of break\vate;r r.md 
to lower them intn posi!.km by rneans of a large: c;mc 
tilevcred gsrHry cr8ne" 

40.3, Rubblt rncmd ür,:ak'tvakn~ V81ry ¡í'i ttie ~)'116 
~f prirnary arTt)ouring use<t .. fhcse bre!~k\;fc:Iers ~3t~c:; :Df 

~·-

basic lrapczolrlal · shape h1 cross-secikm, wnn· a ~)l'1 
mound of srnalkr-sizcd rock <:.:Hlled the core. Graded 
stone annouring is placed on ihe slopes and on. top 
of this cort:. On the outside face of the breakwater, A 
which dissipatcs !he encrgy of the storm waves, the · • 
largest primary armour is placed. Many breakwaters 
of this typc wilh natural rock primary armouring 
have bcen built and much published data is available. 

404. Yn cas,:s where it would be uneconomical to 
provide rock of ndcquate size, artificial concrete ar­
mour units are employed. Considerable research has 
enabled many specializcd shapes to be evolved with 
high efficicncy in resistíng wave altack. In its sim· 
plcst form (a concrete cube), artificial arrnour is a 
substitute for rocld1ll, but many or the special units 
have hcen designcd to improve interlocking betwecn 
units, whik providing the maximum voids in the ar~ 
rnour l;tyer lo dissipatc wave encrgy. Examples of ar· 
tificia! annour are shown in figure 19. 

405. Whilc <lesigning the cross-section of í:i n1bble 
mound hre11kwater thc sot~rcc of mckfii! sbou!d be 
ínvcstigHtcd for quality and out¡mL An ass:essmetlil. 
should b~ matlc of the likely proportions of rock 
which c:m he obtaíned from the quan·y so that thesc 
proportion:; can be matched in the finished siructura 
and wastc of certain sizcs mlnimized. 

3. DEs~GN .l'f.!OCEDUrtE 

406. A pre!iminary a~sessmei!H of brEakw<lRU ~·r:~-> e 
quircmcnts can be made by dm"':ing possi,bl~ bre31k-
water layouts on a chart am:l estim<1~1ng tnen eflec., 
ti.veness in intcrcepting anticipated wt;;ve; att<H:k. The 
cffectivcness of thc proposed brcaLwoter layouw ¡n 
reducint~ wuve heights withlrR lhe harbOt]l' ":mi !'hen 
be varificd by modei tesiing" 

407. An element of compromi~e is usua!ly fóun~i 
necessary between the most effcctlve hydmulk solt!" 
tion to cxclude wave energy from ihe harbout,, crrJll 

the ease of access and berthing of shipn, Thb lYf->~:~. 
of ships ;md methods of cargo 'lvmd!ir;g r~•c;~d t<:i b•' 
known so that residua~ W<\Vc ar:dvlty in '[he c~r 
be maichcd to fhe shlpping requiremtrJtE,, 

408. Thc desig¡~ of ~IH:: bre:ah'-'3i.t~r r.rm·s:~ 
ihc pos~ibili~y of overtmnlng i§ f'a~r1y 
bm iht., pos:;ibili~y of s!iói:l¡:, on 1hc fc;,H,dm'r):r! !e:;; fn~­
quently les~ casy ~ü h'l'~'ovidt <1g<l1nst, h,1t.?J~~Dn':::; ~n ,;,~" 
sure an adcqu<He fiictür of s:ak~y .Ó'g.J\i¡~~ iht; 1:;r 
type of f;lilure rm,y iake ~bt'; n::H¡íi cf [•·W·.iJÓi~;~ a 
sheet plle curíaira Of an additícnal huiJd,up sYJL':'., 

dal against the inside. \vall e( carSiür~. 

409. A ctlsadvmHage o[ ve:·ücaH.s~:>:~d 
lle:S in the scouring aci\on Oill ihe. f.::;~J:rKbi.L::;,a ·v;;bh~ 
may be sei up by the refn:,cibn:· d" W;"\es 1r(.?&tr t'·.-. 
face of ~h~! 1/ilH!L This ~;<;pe:ti :::1h1Uk\ be e 
a~r~ir1ed. f~evertheJes·$~ an appro.:dnn~:;:t(~ H 

the erodih·k~ hed tnt).táeria~ Y;; ;:Úíur~'i'.fA.1 s~ ~; üenj·h'f:: of 1e·i.~ 
ih~Hi ~\Vitc ~b~ \/VHVG height 0~:;1c~w· ~~:y;r:t~i ·\V3~<.:·r~ 
kv~l. :>'oü~· nttd:); to be .:::a~tdü!ly ¡:pJ::nL1c:cl :;;;.g;l":'sL 



FIGURE 29 
Examples uf 1·arlous IITIIOclal armuur unlts 

Cube Tetrapod 

Oo'los Akmon 

4. CONSTRUCTION 

. 41 O. The two majar types of breakwaler discussed 
in the preceding sections require totally differenl l:On· · 
slruction methods and plant. 

411. The core of a rubble mound typc of break· 
water is commonly constructed by end-tipping -pr-e­
gressively from the shore, but careful checks are 
neecied against segregation of lhe rocks which may oc­
cur during !oading and tipping. A !arge crane can lhen 
lravel a long the lop of lhe core mou ncl lo place the 
upper core rack to finish the profile ami lhcn to place 
the outer armour layers of rock·and/or artificial ar­
mour. A floating crane can be used but is economical 
only in areas where 1severe sea conditions are rare. 
Similarly, the lower part of the core can be placee! in 
position from barges. 

412. The caisson type of breakwater involves con· 
struction processes which usually take place ofT site. 
The caissons, which are made of concrete ami have 
closed bottoms, are usually constructecl in a dry dock 
or_on a launching area onshore untilthc walls have. 
attained sufficient height to al!ow the caisson lo 
Ooat. When the walls have been comp!eted lo t.he re· 

T~lpod 

bed. A time of mínimum current and wave activity 
should be sclected for this operation. The caissons 
should be lilled with material, usually sand, as soon 
as possible arter sinking to give the earlicst full 
we!ght aguinst wavc action. 

5. EcoNOMIC FAcroRS 

413. The se hiel ion of a particular type of xeak­
wnter also dcpcnc!s on such factors as lhe availability 
of matcriírlS, p!ant and labour. A vertical wall break· 
water will pluc:e diffcrent demands on these factors 
than a trap~::Loidal rubblc mound breakwater. 

414. The rubble m o u nd break water will require 
more material because of its shape. Thus in an area 
which has nn ample supply of rock strata capable of 
provicling largc primary rock armouring, this type of 
brcakwatcr would be preferred. A major expense is 
the large crane requircd for rock handling, whi'ch is 
normal!y written ofT against the cost of lhe project. 
For short breakwaters this resu!ts in a high unit cost. 
This forrn of brcakwater does not require á large pool 
of skilled labour. 

· _, ~ ~-~-~ ~~.t.ürecLhe_ighl, the caissons are lowed to the break· . 415. Thc vertical wall breakwaler in the form of 
water location where thcy are sunR onm a prc¡1urcu~sc¡F~'caissons--rl'quircs--less--.ma:eriai.~Reinforced~cuncret_e_~ 
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provides the armc.uring and sano or gravel can be 
used as the fill materiaL More modest cquirmcnt is 
required but facilities are necessary to tow thc_ cais· 
sons in lo position for piacing. Su eh facilil ies, for ex o 

ample tugs, normal!y have a use in the port. To pre· 
pare the necessary forms to construct the caissons a 
more skilled pool of labour is required. 

F. Quays and jeHies 

l. J NTRODUCTION 

416. A distinction must be made between heavy 
~tructures on which cranes and large vehicles can 
operate, and light structures which can only support 
pipelines, conveyors and light vehicles. The heavy 
.structures-interchangeably called quays and 
wharves-can be either marginal (i.e. paralle! to the 
shoreline) or in the forrn of piers which project from 
the shore. The Jight structures, which also project out 
to deeper water, are called jetíies, 

417. A jetty is econorriical where the depth of 
water available for the ship~ calling is available only 
sorne distance offshore. It is suitable for bulk caro 
goes·-dry or liquid-where the jetty hcad in dccp 
water accommodates the specializecl loading or Un· 
!oading equipment and the cargo is convcycd ashore 
by pipeline or moving belt along the jetty approach, 
A jetty is unsuitable for general cargo, whcrc storage 
area near the ship is important, unlcss a high tidal 
range makes it the only economical solution. 

418. In any project there will be a variety of 
engineering possibilities which may cal! for either the 
improvement of outdated facilities or thc construction 
of new facilities in accordance with modern stand"' 
ards. In the case of new structures, known enginecr~ 
ing approaches can be utilized, but for thc improve" 
ment of old facilities there are usually factors which 
impose considerable res.traints on technical options 
and each case has to be considered as a special prob~ 
le m. 

2. Qu.w w AU.s 

419. Severa! forms of construction are available. 
each suitable for certain conditions. They include the 
block-work retaining wall, the anchored bulkhead 
wall and open-pile marginal quays; as described 
below. 

(a) Blodc-work refaining wafl 

420. This type of wali, shown in figure 30 A, re: 
quires a firm, non-erodible foundation, prefen.1bly 
roe k or a stiff el ay, but a rock blankct o ver loose 

. ground can be used to prevent scour, 

421. Sudi a W?.ll can be buil~ up from individua! 
blocks, usua!ly placed undfw water. Among the pos" 
sible variatiohs are solio blod::~work, in wh:Ch the 

block are !aid in horizoniai courses, slice-work. ·in 
which the blocks are laid on sloping courses which 
allow thc quay lo uceornmodate settlements, and hol­
low blocl\·work, which reduces the weight of unit to 
be handled. lf dry construction can he used for the 
wall, then mass concrete in situ construction is very 
suitable. · 

422. Concrete caissons can be used for quay walls, 
either hy f1oating pre-formed boxes into place and 
sinking them, or by constructing a box in the final 
position ami excavating inside it until it sinks to the 
desired leve!. 

423. The suitability of each of these gravity walls 
dcpends grcatly on ground conditions. Blockwork and 
Ooating caissons would normally be used only where 
the quay is built in water which has a depth close to 
thc finnl dreclgcd uepth. A caisson can be built in its 
final positlon where the ·wharf is at present dry land 
and wherc the ground above dredged level is sofL 

(b) A nchored bulkllead wall 

424. Anchored steel sheet pile retaining wall§, as 
shown in figure 30 B, have been wide!y used for 
quay wulls ami are to be recommended particuJarly 
whí..!re thc qU3)' hcight required is not unduly great 
and whcrc the soil is a medium dense sand, 

425. Higher sheet pile quay walls can be obtained 
by using special composite sheet and H-pile sectiom; 
which are now available. Other measure::; whlc.h may 
be used lo reduce the bending moment in the wal! 
are to cmploy a doub!e bank of tie bars or to ionn 
a relieving platform above the sheet piling. Concrete 
piles can be used in this type of wall and h<1 many 
countrics where the cost of steei piiing is high, s:ince 
it has to be imported, concrete may give considerable 
economies. · 

426. However, ~oncrete piles are heav1er~ mme !Clim~ 
cult to drive and there are problems of ensming a 
satisfactory seal against soii escaping b-.;!we"!n th~.::m. 
The purchase cost of stecl piling may ~herefore. s1lll 
be jus!ificd. · Table 7 compares factons whkh ~~h.>?uid 
be considcred in each case. " 

421. One of the mos~ "~~ideiy u:serl fcrms ·::lf rc,J:S>lu 
ginal quay construction is the open~¡::ikd suspended 
slab as shown in fígure 30 e amj D. Thi§ frmJM 
quay muy indude, ~in addhioft to normal \-;utk:a! 
piles, raking (inclined) piles and/or Rie mds .:.~mmeded 
to anchor blocks placed s:omc distance b::h¡nd 1\1t; 
quay. This type of quay is l:nJi!¡ over a ¡:,,:;~--:k--\'!';.V;;";\.".er::; 
slope (n slope faced with hanler mck) ot ·üVi~li' 3!. r¡:;d, 
embankmcnl or dyke whkh servr;;§ \.o re.t2ir1 ~.he fír:;:,r: 
soi!s-usual!y rec!aimed ma~eria!-'behh11[~ th~ qu;o!)¿'. 

428. !n order w reduce thf.> wid!h of ~h€::; ;:.mntJ:.u 
slab, a Jow bulkhei!d wail 1§ ;;ometlme·:ií ht~:rl,jd,~.;,:e;i a·;_ 
the rear of the quay w retain '!.hE: up¡:;e¡·· m~ n1t~i.e:ri<2l. 
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FIGURE 30 
· Examples uf 4uay wall con~t ruction 

B. Anchored steel sheet pi/e 
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FIGURE 30 (continueá} 

C. Open-pileá quay .,.."ith rokíng píles, · rypica/ cross section 
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FIGUil E 30 (ccnidudecf} 

D. Open-pifed quay 1\'/th anc!wrs. typical cross secrlan 
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TAIILE 7 

Comp:trbon of stc~:l und concrete plles 

--------------------------
Srul pilrs 

High COS! 

Usuiilly huve to be impnrted 

Require sirnple inspcction ;1nd works 
quality ccrtilic;¡tcs; clcaning and 
possibly sandblusting on the sitc 

Comparativcly light to handle and 
robust 

Can withswnd hard driving 

Readily extended by' welding _..,.: 

-------------
Low _ _cosl 

Can tx: mude on si te 

Ht:4uirc careful site chccking of ma­
teri:~ls and workmans.hip 

l!eavy and careful handling neede<l 

Careful driving needed and risks of 
crucl\ing 

Extension is time-c(lnsuming or 
necús sophisticuted conncxions 
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-:.:. \f/here. ilH~:re :~~} ht::J.vy Vf:;~t~t:Gl. n~~ :St~ch 
~~-t{~··rr_i_ cont:dncr i)r tJu~k-·h~ifi'!.óling cranes\1 '~-u ge-<.~h):':{;<~"'-
X{~!t ~~.rJ.t!Jcrete (:y~inrjer pY!es.: f:ta.y prnv'e i'H1 .fJP}H'(.Jf;rlat~~ 

for tht; ~~uay s.;~ruc~un::;. Zn !idd~·LioY!¡ the ~pac·~ 
L-:;; o{ cr.Rne raiLs ca~1 ~nfiuence pi!e spacing f2~:::i 
sh~i;-~_.:íd be- tak.;n intc: account \Vhe_n p·¡,~nning ~ 
f{t:.::1y din~ension~~ 

J. J éTnlc.S AND DOLPHINS 

430. A jetty provides a berth. some distance from 
the ;;(;ore. A trcstle slructuíe or cause\•>ay joins the 
jetty to the shore and may carry a ¡oadway, pípclinl!';;; 
or coni.'eyon:. ~n certairY specia! c;;scs !he ap!m><lCL 
strticturc can bt! Oi·spenserl vJHh 'by t.J~;tng, fDr e·hf·jffl··: 

pk., submarine pipeHnes f0r oiL. ot cabkv:<~v~; fcx t··ui\c 
íW~. A. jeny may he built in shd!i..:rtd h~.ri:.,our V/de.-s 
~f; f;~·o\/kJe a· relutivCly cher!p tx;r~ h ~ru:.::rian?.é~j e,~_¡['::. 

A. !'tan I'Íl"»' 

\.'-.. 

;i;i) V(:S:':C\ii lliid ~iJC(" CS:S~~S a shon arpwach S'lru::, 

i.ur'i:ó [::; a!l Uwt fs !l:SiJall¡ n(:\!decL 
'"l t '. . • ,. • ·,¡. [J.. , ~ ·t;r- ., o • 

• <;;,:::,. • ,i, tt:m1n:ve y, <:\ y.::Hy may ·ue i.l'lmt vl1srwre n-~ .A 
~he opc:n sea, wlth H !ong ::;:ppm:Jch sln.J;(;tme !o rcnch W 

·ach:m.!aíe wa:er uepihs. For tc:u'!ke;-s and bulk c.arrie.-s 
a jei:y r;¡¡r¡ bt: an cconomic;¡¡l me2:ns ofproviding a fa­
cí!liy, but ahe hostl'íe constn.lcilon environment <Jnd 
the periods when the berth is unusabk because of 
weaihcr conditions must be taken into consideration 
befote íliis sohnion is adopted. 

432. Whilc a normal quay wall. stmcture períorrns 
~he iwo ftmttion;; of pmviding a berthin~ position for 
ihe ship and n woridng p!.'ltform for ship-working a(> 
tivitli~S, in the case of a jen;r it is usun!ly economic:s¡ 
to sepamtc thcse two functíons structurE!iy. There­
fore, a \vorking platforrn (or jel'!y heac!) carries bu:k 
cmgo hímdling equipmcnt, pip.e handling r.·ear., e1c, 
wh;k scp;mltc berthing and moodng do!phin:s ¡¡fe 
providcd lo hold and control !he ship (s6s ógt.n-e 3¡; 
The pl¡¡fl~xm for c;ngo-handling ges.~ 1:<: lhen noi. rt~ 
~u~red ~o gccep~ the h·~)d2.6n~.21 ~~npdc:~ ~he: sh~p 
berthing ür !he !oading wh¡!e it \s ;,:,: L2 :~ 
ship ;nHí.;es con!\lCt on1y •ví~h lhe bc,-t>-.;n.~; é'díl-''1"-''· 

"''- ... --..._ ... ~·--., ... .-.><,•-..... ''L,_......_' ""-~--~•-> '"'--~-... -~ .... '--~~···--•• .... ' ·--·"-'--= ·-· --·-

e 
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• 
~UJ: Where the sizes of ships oo not vary grcatly, 

as at an oil or ore berth, berthing or breasting dol· 
phjns are usually placed on cither side of the jetty 
platform at a spacing of about 0.4 times the length 
of t.he ship. 

434. A group of raking piles with theír tops heid 
in a· concrete pile-cap may form the dolphin, with 
rubber fl!nders on the berthing face to provide thc 
necessary resilience. Alternatively, a berthing dolphin 
can be formed by using a group of largc-diamctcr 
tupes of high tensile steel driven into 9r fixecl in thc 
sea bed. "the energy absorption of such ncxible stcel 

- tube dolphins can be éomputed to suit thc anticipat­
ed berthing energy of an approaching ship, ami it is 

-fre_quently. economical to ·vary the section of thc 
rubes over their vertical length. The clcgrce of fi.xity 
of'lhe pile in the ground is importan! for such cal­
culations and the soil_ propertics must thercforc first 
be determined by a thorough ground invcstigation. 

· ~35. Mooring dolphins are providecl at a jetty to 
support bollards for ships' mooring ropes. A group of 
piles or some other such structure which will takc 
b~)llard pulls, depending on ship size, of up to 100 
ancl sometimes 200 tons, is used for this purpose. In 

this ·case the pites nre set some way back from the 
berthage line of the sbip. Where ,the jetty is close to 
shore with. a vcry short approach, the mooring d61-
phi.ns can be constructed on the -shoreline. Accr~ss for 
small bouts curying ropes should be provickd at; 
mooring dolphins. 

436. The jet ty heud is usually a simple _pileJ sl ruc­
ture with fenckring for those small vessels or. barges 
which müy use the berth. Steel pites· with a rein­
forced concrete deck a!e often used for this type oí 
structure. 

. . 

437.' :In uddition io the 'quays and jetties no1:nial in 
any port, u nurnbcr of unüsual berth types have bcen 
uc\(elopcd for special shipping services.Thtse are un­
likely.to f'all within the scope of planning ami tk:;lgn­
ing common-use port .facilities, as they •are u:-.1.1ally 
associatecl with, a padicu~Ur industrial cleve!op;m;nt. 

438. Bulk or'es and petroleum ·are now tcaJISported 
in very lar¡_;e vessels and it is difficult to cxtcllcl ex­
isting ports to include berths fo¡ such >.hips. i\1ore-

FIGURE 32 
Water at~a rcl¡UIH•flil'llls }~~~_single bu o y mooring 

Sourr~: "Pon of Los Ans<i<> Comprchcn•he "'"""' Plan 19'1<)", 

85 



over m:w sources of cn.n~e petroicunl Ri1d ore are freQ 
quc.n:!:;" in an::a~. ~Jhe:·t~ no pcr<s cxist and so ccm· 
p!e!eiY !1e\v facJhlles have t0 be se! up. 

439. Whi!e jeities may be exlendcd E cons¡derab!e 
dislance offshore, n2tura! or arlificial isian&; crc<>tcd 
in f2.vourable water conditions off'shor~~ cm prove 
more cconomical. Cabieways (for dry n~·"\·.:rials like 
ores) or submarine pipelines: (fcr líquid products) re· 
place :he appioc.ch causeway. Sometimes s-uch !slands 
have the addiiional ac!vantages of providing stomge 
and facilitating subsequent trans-shipment. 

· 440. A further development in recent years for 
petroletlm discharge has been the single point moor­
ing for large tankers, as illustrated in figure 32. The 
u:;e of ordinary mooring buoys and submurine pipe­
lines for t;mkers has long bcen known but, more re­
cenlly, single large blJoys or fixed structurcs have 
bee¡¡ developed \vhich hold the ship. There are a 
nu mbei of types, so me of which inclucle the hose 
r.onnexion within the mooring, oth¡¡rs which separate 
!he two functions, boí. íhe main feature of all such 
.;;ys[e;11s is that the vessel can take. up thc most 1~1" 
vourable position with regard to se¡¡ cum.mts. and 
\vind!; by roiating aro!md the buoy. 

441. The majar advantages of such systems are that 
down-time duc to wet:ither is less ihan would be thc 
case at a fi:xed ber{h in the same location; capital 
outlay and commissioning lime are gencrally lcss; 
berthing is easier, and the system is rclativcly casy to 
remove to a new location. These advantages may be 

·offset by cost, maintenance problems· and safety 
questions. · 

5. BEREYi HTJ!NGS 

442; The fitting required on a berth comprise fen· 
dering to absorb the energy of impact of the vessel, 
mooring devices to se.:::ure the vessel during its stay 
at the bertli, access lac!ders or landing steps for small 
vessels and boats and services supplying the various 
needs of vessels in port. Fendering is discussed in 
more detail in section 6 below and the other featurcs 
are briefly described ·in·-'Lhe paragraphs ihat Tollow. 

/ 

(a) J4ooring devfce:; 

443. Mooring deviq:!S. vary pwgressively in size 
from those rcquired for small boa~s to thosc for l<Hge 
bulk: carriers: and include bolllm!s, rnooring rings, 
clea1.:> and quick re!Cast hooks. 

4t14. The most importani and most common!y 
used iievice is the bollar<!, which should be .a !nw · 
cast-irm-; _po,;t, shaped with iobes such that ship's 
ropes may be: securely held. Although bollards are 
classifíed according to the loads at whlch thcy wíll 
f~il, the design should be such that failure lakes 
pl?ce first in the hoiding-down bolts a1 '¡ pn;:,dc\er­
m¡ned failure load, the StTl1Cturc it!>elf thus :~·t:ing 
;safe.guarnd" 

445~ BolJard capaci(.!:<,~ . .-:,·"' t; .~ ·~;.J~ings appropiit.de ';r.) 

ccrtain sízes of vessei :>.. • ... ::~ in manufacturer~;' 
ii!r.raturc:. For example, fm :~·. :;,:;') dwt cargo vessels, 
SO·tonnc bollareis at 25-metre intervals would be •._ ·, 
suitable. Quick rclease hooks are u,sually employcd • 
on large vcssel bcrths and proprietary designs are 
available to suit the requirements of the ship opera~ 
tors. 

...;:(b) Ladders or /anding steps 

446. Ladders or landing steps should be pr.ov.ided 
along the face of the quay at about 40-metre ínter­
vals. They serve not only to allow access to vessel~ 
of low fre.eboarcl and to. small boats, but a!so as a 
safety measure for anyone ~ho falls in the water. 
Ladders or landing stcps are also nccessary on isolat­
cd mooring dolphins in order to allow access from 
the launch during rope-handling operaiions, 

(e) Serv.ices 

441. The port can offer a numbcr of díiTerern :s:er .. 
vices at a berth. The most common facility is íhe 
provision of fresh water. The water supply may be 
arrangcd 111 nlctered hydrunt pits spar:ed a!. SO- tOO­
metre intervals along the length of the c¡uay edge, 
fcd by ring mains usually as an extension of the lnca\ 
water supply sys!cm. Any Jimiiation on !he fre:sh A 
'.Vater supp!y per ship should be specified in port W 
docurnents. 

448, Water must also be aval!Rble for fire--flghl.tng 
purposes. The use of fresh waler, although it dee~; 
lcast darnagc to cargo, may be expensive, and sea 
water can be u sed. Special. saJt .. water rnairts can be 
laid which are left ernpty, 'to be char3ed w;ih s;_,h 
water in an cmcrgency, by either a fixed ür n10b!:,~ 
pump installation. For a more ef{eclive sy::;\{:rn, pres· 
sure-charged mains and automatic purnps for instan~ 
use lnay be provided. This shore-b:1sed fire erm~rgen­
cy system augmcnts the ustwi pmvision of fircfigrJ1· 
ing cquipmcnt on tugs. 

449. At some ports there i:s a dernand for ihe r:íi'(i" 
vi.sion or ships wlth íuel. Yhe aHernat¡ve t0 u;;;írÍ¡.> .• ~ 
fu;.::lJing harge or setling a~;ide a S!'leciat fuel b(:m) Ú; 
íG provlde a fue! supply ai the cárgo berth, i-t} tb;;;¡ 

· the ship can be fue!led durin¡z its íirne <l! ben.h .. Ar.:~ 
l. t !1 • ~ .... - • ..., " .:ore mg o .le c1asscs 01 lraL;G t:>tp•:.cieü., ¡1Jfi nrE\··· 

rine gas oil, marine diese! oil ~nd imerrnediates rnay 
he rcquirécl. Not eve.ry berth !·reeds 10 be~ so provide<:L 
hut fue! hydrunts served by buríed pi¡Y~!inés shoulr~ 
\!¡; provided at Cülwenit0t locatio~s. ~{!~1KEng valve; 
""'Y he n''"fl<>¡~ •>n...l! ':'n'''>l¡"'iiJrV' ~''''(' ,,,,.,¡··Y•YJ'''·"'''' ... ,.,"·'')'' 4~1-u. 1_ ......... ~·''"' l {JI.~ ~.~u~.!!! .. ~ .. e 11.-.liO. ~1~ Y.tl.l u~~:: ~~}.yp y·· 

ir:g rate~ in tnns per hour shculd be. sptciE;,~d .. 
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(e) Electrical power 

450. It is not usual for the port authority to pro· 
vide electrical power to vessels, but depcnding upon · 
the normal usage of the ships calling at the port, ·this 
may be required. In this case, electrical plug boxes 
would be provided on the apron at each berth. Light· 
ing of the aprons is needed for night operation and 
to avoid there being lamp posts which might obstruct 
cargo handling lights are usually fixed on the transil' 
shed. For an open berth, high light-towers away from 
~he ship's side are preferable. 

<O Ship-to-shore telephone 

451. Telephone communication direct from the 
ship is an increasingly importan!· service. Ship-to­
shore points are usually provided at each berth, pref· 
!;!rably near either end to be conveniently placed for 
the ship's superstructure. Ducts are placed in the 
apron \vith draw wires through which telephone 
cables can be drawn· when they are needed. 

6. fENDERJNG OF BERTHS 

452. The impact between a berthing vessel and a 
quay structure could cause damage both to the vessel 
and to the quay wall unless a fendering system, ex­
a·mples of which are illustrated in figure 33, is prov­
ided to absorb the impact. 

453. In the case of a salid quay, such as one of 
concrete blockwork construction, the · maximum uf· 
lowable force would be determined by thc ship's abil· 
ity to resist permanent deforrnation, the wall being 
able to sustain much higher forces than the vcssel. 
In the case of open pile designs the strength of the 
siructure tends to be. the determining factor in fcnder 
design. In both cases fenders must be placed so as to 
reduce the forces which are transmitted to a given 
part of the structure. 

454. Fender systems vary from quite complicated 
arrangements to virtually no fendering at all for sorne 
berths servicing snialler vessels. The most usual form 
of ll)odern fendering is rubber in various shapes 
which can be easily attached_...to the structure and de­
signed to suit the particular conditions. Timber fen­
de"rs are also widely used particular for general cargo 
berths, although the maintenance required is often 
considerable. 

455. The allowable berthing speed of a vessel is 
dependent on the size of the vessel, the navigational 
skill of the mariner or tug master and weather and 
harbour conditions. A higher than normal velocity 
should be selected as a design figure to enable the 
fenders and structures to cover all circumstances of 
berthing, but it is usually quite out of the ques·pqn 

- to design for an accidental collision. Manufactur'ers,óf 
Proprietary fenders produce specitications of their · 
fenders' energy absorption data and tables which 
enable a selection to be made. · 

g·¡ 

456. Otller types of fender would normally be de­
signed as a rncchnnical/structural systern to suit the 
particular application. For specialized berths the ship 
operators would normally have opinions on the suit­
able typcs of fender for their vessels and should be 
consulted where possible. The following types of fen­
der, illustrated in figure 33, cover the rangt: of choice 
normally available. 

457. Fender piJe systems employ piles driven into 
the sea bcd along the quay face. Impact energy is ab­
sorbed mainly by bending of the piJe. For high 
berthing loacls the capacity is usually enhanced by 
the inclusion of a rubber block between the head of 
the pile and the quay structure and by connecting 
the piles with longitudinal members to spread the 
load. 

458. Hollow cylindrical rubber fenders are very 
convenient and economical, but generally because of 
their limited capacity for energy absorption are used 
on structures that can absorb high impact forces .. 
They are casy to install, suspended by chains or st@el 
cable and are easy to replace. To cope with both hor­
izontal and vertical movements of ships they are nor­
mally installed diagonally. In ports with high tidal 
ranges, severa! rows may be needed. In sorne cases 
rubber fenders are placed between a timber or steel 
rubbing strip arid the quay wall. As the coefficient of 
friction of the ship's si de against wood or steel is less 
than it is against rubber, the longitudinal forces are 
greatly recluced. Vurious other types of rubber fender 

· have been designed to act in shear, in torsion or in 
bcnding und in sorne fenders rubber imd steel are 

· bondcd togcthcr to act as a unit in absorbing cnergy. 

459. Gravlty type fenders are desigm!d to trans­
form tlü:: kinetic energy of the moving ship into pot­
ential energy by r¡.lising a wcight. Three general types 
ha ve been cleveloped which act by a system of cables, 
by a peridulum or by trunnions. A typical examp!e, 
of the many which have been used, is that in which 
a !urge concrete block is suspended below the quay 
deck by two pairs of cables. The front face of the 
block, suitubly faced with a timber rubbing strip, acts 
as the berthing facc. The· impact of the ship forces 
the concrete block to swing backwards and upwards 
until the ship has come to rest. 

460. Pneumatic fender systems are pressurized air­
tight deviccs designed tQ. absorb impact energy by 
compression of air inside a rubber envelope. One type 
floats · freely but is tcthered by rapes between the 
quay and the ship. Another type is the fixed air block 
feriuer, which has high energy absorption and con­
sists __ of an cnclosed rubber cylinder into which air is 
pumpéd. Thc assernbly is bolted to the quay wall 
fa ce. 

461. Torquc fender systems are designed to absorb 
the berthing encrgy by plastic deformation of metals 
in torsior1. A milu stcel torsion bar is used in such 
u manncr that it is twisted by the motion of the ship 
againsl the fcnder. 
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7. ENGINEERING COST ESTIMATES 

462. During the earlier stages of a port develop­
ment project the engineering studies aim at iclentify. 
ing possible solutions and providing sensible esti­
mates for their capital and maintenance costs. As a 
project develops, the degree of confidence in the es­
timates will increase as further knowledge becomes 
available and more detailed . design work is carried 
out. Contingency allowances should be made at each 
stage, decreasing as confidence increases. Only when 

, the work is completed will the final cost be accurate­
!y known. A pretence of great accuracy in the early 
stages should be avoided, and usual!y a tolerance of 
± 20 per cent is perfectly satisfactory for the econom­
ic evaluations, bearing in mind that traffic and ship· 
ping forecasts cannot be any more precise. 

463. The engineer should, however, seek to make 
estimates for alternative schemes easily comparable. 
It is often necessary to provide the economic apprai­
sal team with estimates for alternatives which may 
not have been foreseen at the outset when planning 
freid investigations. An example of this is when the 
option of expanding an alternative port arises. In 
such cases the engineer may need to do a rapid in­
vestigation of another site, without time to carry out 
a full field survey and design appraisal. The engineer 
should not place a restriction on the number of al­
ternative concepts and designs which the team gen­
erales, but should avoid embarking on too detailcd 
an investigation befare the list of options has begun 
to be narrowed. 

464. The basis for estimating engineering costs 
must be defined by the project team, and it is fre-

quently dccided that present-day costs and benefits 
wi!l be used throughout. Nevertheless, the engineer 
may need to assess innation rates in construction 
costs, for ·use in the joinl appraisal as appropriate. 

465. The division of the cost estimates into pro­
portions of local and foreign currency and taxation 

. elemcnts is of'ten needed, and the engineer may ob­
tain guidance from the economists. Nevertheless, 
thcse elcrncnts can be seriously innuenced by wheth­
cr a locally based or foreign contractor is chosen. The 
engineer rnust thcref'ore at an early stage acquire a 
sound knowlcdge of the national construcion indus­
try and consider whether the project would be wlthin 
its competence, or whether an international contrae· 
tor would be needed, with a larger foreign exchange 
requirement. 

466. It is important to consider the effeét on cost 
estimates of different construction phasings. For ex­
ample, an expanding port may require further break­
bulk berths in future years. To build, say, one berth 
every two ycars might appear a theoretically attrac- · 
ti ve solution, but in practice a· próper study of the re­
lationship bctween costs and phasing may indicate 
that these berths should be built at the outset, with 
a further phase of berth-building commenced aboui 
f¡ve years luter. A significan! feature here is that mo~ 
bilization costs woi.lld be much the same irrespective 
of the number of berths to be built under any one 
contract. Estimates for project alternatives are there­
forc best produced in two parts: the direct cost foF 
each elemcnt of a package, and the mobilization · cost 
for whichcver package is being considered- added sep­
arately at the end. This facilitates the manipulation 
of a vari~ty of alternative estimates in. the economic 
comparisons. 
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iNLAND TRANSPORT 

A. Tht~ S)'Sfem as f;ll who!e 

461. The importance of the port planner's Jooking 
beyond !he port boundaries ~o the next transport leg 
has been emphasized in other chapters. He will often 
have lir.tle authority in planning that leg, but shoufd 
ahvays consider how goods are w be moved to and 
from the port and should try w influence the inbnd 
transport plan accoróingly. 

46~. The starting-poini is 10 conslder what the 
moda! split of th~ trame ik!l question -.vlll be, Le:., 
what proportions wil! comt and go 'by mad, by raii 
and by waterway. This wili often require ¡¡ sample oí 
exisiing consignments to .be examlned. In judging 
whethcr the modal split is likely w chnnge, ~he maint 
factor will be the extcnt to wh!ch watcrway frontage, 
trunk road access and interna! raíl sidings are avniJ., 
able <~.t the shippers' premi5es (factories. warehouse:g 
or mines}. These facilities change very slowly in vicw 
of. the large investments: in volved. 

46S\ For each maín traffk: class (e.g" hreak·bu!k 
cargo, COflülinr:r§, ro/ro cargo and each of the prín~ 
cipa! bdk cormnodiíies) it is -next ncccssary to forco 
cast its OV/'fl mmhd split and to link lhis with thc fu"' 
iure ctistribution system. Jn each case the possibility 
of bottlc;-necks: in the system is a primary concem, 
The sysíem can be considered as a series of connec~~ 
ed t1nb with taps which have lo be shut off when 
any one iank becomes full, as íllustraicd in figure 34. 

4/(t ~n accord<int:e ·with this flgure, if any one nt 
the stores (port storage, lnland depot or usen;' stocby 
becomes full:, then in t'he short 1erm íhc ~1ormai so-· 
lution is Éi)J stop 1.\'ie novY' ln:IO nL Th\3 SOOl."l Gi.DSe~~: 
the preceding store to fll! up. As regarus ihe port irno· 
port sCorage,, port rnanagcmem has difficulty i11 ~um-J 
!ng off ft¡•; ship discharge "Uq.ll" ·when there; b ;~, 
hold-up ¡r¡ the s.ys1.em¡. and wnscqucnr.ly the port 
fc~ls !.he overload. In the !onger term, the ~;olutiort 
may be w ÍnCJe<t:Yé the si:.::e or the inland depotso, bU'! 
ther(< is not nnc.n the; possibilii~)! uf incre~sing: the 
nul!kw fá)íY~ any :::tore s1ncc thi;; wourd need te, bo; 
, .... ,.,,.~d .,¡0~-"i~l t'L¡.:,~ '' ¡'¡1« :>'l•1·!j- ,~·~n ('"'¡'v "'"'•d ·wíth ,· r'io j-'•··~1-.•1...•-...:. IJ..l ,'1, 1 L l tv , ... ~.~ .,.~_,. JIBJ '-~¡¡¡, v ,¡ • 

cre:ase~i co;¡sumptior¡, \vhich is not .a ~¡-;¡nspoii ~;olu.o 
U cm, 

47! .. Such diag:cams iltustrate ihe chain r~:<.tc\iof·i 
,)rínciple involved. but in realitv there v:iil nonnal!v . 
be ~~ braiic!:ing n~i_v.;mk of depots and inmsp?i't cw1~ 
nex1nns, an of wt:1d·¡ t¡•Ja;\1 toge\;!er an w «;lcar lh~ 
rv"'" :;;in·•<""<" a;;: s'i'Jowv¡ ij~'u'-~ ;¡.:; ·¡,y~,¡ "OPTI"•'' ~,...Jlit ' ........... K ·t.• -'l' ..... .... - ~ ~ b ~'l~' ... __.. ~ \w~ • 'J 11.•.(:)'::.7 
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capacity of all these f(!Ust be made sufficie:nt to han .. 
dle the total ship discharge rate. 

472. Yn the case of barge tmnsport, there may bf 
the oplion-particularly if the barges can be mapu­
facturcd, local!y and cheaply-{)f allowing the barges 
thcmselves to act as temporary slorage, For export 
cargoc~ <lwaiting shíps this can be an economkal so­
lution compared with the cost of double handling 
through cxport warehouses. This apprcae;h is ne::~ 
likely to be possible wiih road or n1dl vehicles,, vvhere 
the cost in forl.!ign currency terms is mudo h!ghtr r-cc 
ton carried. · 

flGU~::E 34 

Tlu: lni¡wri OmR; 

47.1 The sewnd ·•tap" shown in figure :;4, w11ich 
!:OnHols thc ííow of goods out of iht.: pon: Mornge, is 
to some C)(Wnt under the contrel of !he ')Gn m;,;¡,:~¡ge­
ment.. Yrnport consignmc:rü:; !?<re notrr¡¡:¡!)y ciearc.d 
írom the port only when: 

1. 

(a) /··t.~l dut!es and charges have becn paid; (e: 
(b) 1Jocurnentary forrní1i3tis;s have be:en cu:rnple.ted~ 

(e) Cm:toms cleamnce has been give~11~ 

(d} The conslgnce warli.s the goods. 
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FIGURE 35 :::: .. 
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The port development plan should include as one ob- 475. It is unfortunate th~t this arca of the opera­
ject(ve the encouragement of better practice in all .tion is sometimes subject to malpractices, for exam­
the~e matters. . pie, in the form óf illegal payments to ensure priority 

o(completion of the formalities. Manage¡nents may 
474. Ideally, the physical flow of goods should nced to be vigilant in this respect, and it may be ad­

never be slowed down by delays with respect to ti- ... visable to introduce systematic methods of recording 
nance or paper work. It will be a long time befare. the progress of the consignment documents, .either 
this ideal can be achieved, but thcre are severa! ac- manually ór \Vith dectronic data processing, purely to 
tioris that the port and the customs authority can avoid ·such :practices. This control function can be an 
tak~ jointly: . . important r-esponsibility of a special department with 

(a) Agents can be required to prov.ide a financia! adequate clerical staffing. 
guarantee which permits consignmcnts to be cleared 
befare dues are paid. A single monthly invoice can 
theQ be sent for payment. The introduction of such 
guarantees or deposits can also help by limiting the 
number of such authorized agents and so concentrat­
ing lt!ie clearance operation in fewer and more effi­
.cien't h:mds. 

(b) A routine organizational study of the flow of 
-documents will often show up possibilities of sub­
stan,tial simplification. Fears of recluctions in clerical 

· staf( can be to sorne extent ofTset by the need to 
transfer staff to the more useful control function 

· rrieJltioned below. 
(e) Customs wo~king hours and staffing Jevels are 

very often too limited to handle the work smoothly. 
Steps may be possible either to increase the customs 
effort or to reduce the workload of customs staff by 
limiting the sample of goods inspected or opened. 

(d) Strict enforcement of the regulations concerning 
thé transTer of goods to long-term warehousing after 
a limited period, with reasonable stonige charges in 
the ,warehouse, can encourage consignecs to clear 
their goods more quickly from port storage. 

C. Limd ~r.anspórt capacity 

476. When checking that pioper provision is being 
made for the lancl transport capacity heedeo tb match 
the forecast port throughput, the. port planner should 
look both at thc vehicle fleet and at the route capac­
ity required. 8oth of these are heavily dependent on 
the inlancl distribution pattern. 

477. It is not sufficient to calculate the number 
ancl type of vehkles which will be needed per day to 
bring or take away the daily loading and discharge 
tonnages. This figure will show what the handling, 
marshalling and administrative needs are, and are 
tl}us a first step in planning the layout. But they _give 
littlc indication or the transport problem because they 
·leave out the vehicle journey time. For exarnple, to 
ckar 1 ,000 tons a day to the adjacent city area may 
cal! for about 42 local delivery vehicles of eight-ton 
capacity fitting in an average of three round trips a 
da y, .whilst to clcar the same l ,000 tons to an inland 
depot 600 kilometres from the por_t may C~!íl for about 
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100 vehídes of 20-ton capacity wking four days W 
make each round trip. Thc distribu'!ion pat!em and 
í.he routé capacity detennin~ not only the number o!' 
vehicles needed but also the type of vehk:le <md ihe 
port handling facilities. The number <>nd ¡ype of ve· 
hides should be roughly calcuialed, and the regional 
~nmsport planner asked tq confirm that provision of 
!.he vehicle fle.~t ís induded in t.he regional plan. Thc 
daily ro<1d,, núl a.nci b}~\ge ua!Th~ forecasi for ihe port 
and the cesign surface Joading·s can also be dis­
cussed. 

47~t Whe.n lookíng severa~ years ahead it should 
be remembered thiH the growth ir11 l.raiTic volume 
rc:ombined with ahe: s6re2d. •af industrial ;md mban ar"' 
reas 2re very likely V.O cause ba~;ic change~ ¡111 the pat~ 
ten'A of inland distrihution, Onc or the m~:jor effeGtS, 

whh::h has símng repercus"lion::¡; .:~1¡ the port, is the 
nced to introduce ¡niennediat:.:: dcpots to separate 
¡n.1nk-ru<~d transport fretTl local distrihudon. 

479. This t~ffect is illustrated in figure 36. When 
there ís a change from the one-kg pattern to the 
!wo-leg pa!lem the type of vehide serving· the port 
ls likély to incrcase in size <Jnd cost and will aherefore 
dcmand fastcr scrvicing in port to match iis :shorter 
journe}· time in order to reduce unit costs, This is a 
similar trend to that in shipping. 

480. Long routes tend to justify rail transpon and 
in this casr. an option open to the transport planner 
is to introduce a third leg which enables the pdrt to 
load cargo onto rond trail~rs, which are then taken to 
a rail-head and carried by means of a "piggy~back" or 
"kangaroo" system using raíl flat-cars to the inland 
dcpot. In· addition~ this method removes pres:sure 
from the road network. This can be an economka! 
system combining the best characteristics of short~ 
haul road 1.ranspo11 and long·"h8'ul tai1 i.r<íi1t·f)O\ri .. 'lf'b¡~ 
pm1 sees only ·\he srna!íer, ·sl1crt·hau! tr;:;.ilezt, ~s 
~ihown in í'igure 37. 

481. Tmditiona!Jy, general cargo berths •xorkd a 
mixture of indirect c11rgo (vía the nar;sit shed) 2~nd 
direct cargo (!oaded or discharged dircct to or from 
rail wai~on or road vehicle at the ship's: side), Tbis 
suffered from ce11ain drawbacks:. 

{a) The ra!l andi road vehk1e move:ment; o:;. th~ 
quay intcrfcred with each other :and with otrEe;cr i~p::::;" 
<~iions; 

{b) The mil írack when nN ;eces:s~~! raused ap-!l"ün 
drculation problems which slmw:d "lhs mov:;rr.eni of 
o!her vellides und operating equlpmer,i~ 

(e) The rigid planning of vehide availabl!ity d lhe 
right time was difficult. · to maint~.>in se thD'( 
vvorking gencraily siov.'ed down the ship op-cn:Ji.ioa. 
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482. These problems have lea ~(1 m"\: ::•pp•wach 
whiCh, <tlthough at fir~t slghTt it appecr§ :t~:s;~¡!cif;ve,, is 
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LIMIT OF EXTERNAL 
VEHICLE MOVEMENT 

more flexible and smoother in operation. This is to 
prevent any externa! vehiclcs access to the apron for 
direct delivery. Through the introd.uction of u trans­
fer system using, for example, tractors and trailers, to 
a temporary buffer area at the raíl or road pick-up 
point, direct deliveries are still accommodated. The 
increased cost for transfer equipment is balanced by 
the improved working surface of the quay and the re­
duction in delays to ship working caused by the late 
arrival of vehicles. For berths dealing with large 
numbers of heavy loads to be lifted onto or from raíl 
wagons, tracks flush with the apron surface can be 
utilized. Figure 38 illustrates the two approaches in 
which the alternative approach has a boundary be­
yond which externa! vehicles are not allowed to pass. 

483. Another approach is to eliminate direct deliv­
ery by working all cargo through enlarged transit stor­
age areas. While this alteri1Utive removes the prob-

. lem caused by delays in the supply of direct delivery 
vehicles, the area requirements can be significantly 
increased as the transit time of goods wil! increase. 
However, this approach smooths the demand on hin­
terland transport and thus reduces the size of the. 
ve~icle n_eet required. to service the port. 

484. The approaches eliminating direct delivery on 
the quay introduce double handling, but this cost is 
generally more than offset by the faster ship turn-

---·-!>-

round and the elimination of rail.track, particularly in 
t:ou ntries where labour costs are modest. They al so 
introduce thc need for additional tractor/trailer units, 
but these can be of a standard type and they will add 
nexibility 'to .the openitions. 

485. In terms of labour requirements, the double 
· handling introcluced tend~ to involve a transfer of 

men from the quay apron to the transit area, rather 
than an over-all increase in numbers. Furtbermore, 
the transit urea operation can make much better use 
of the labour since the · operation can be · closely 
planned instead of being dependent on improvisation 
owing to 'the unpredictable arrival times of vehicles 
and cargo as in the traditional method. 

486. This question of more systematic planning is 
fundamental to modern operations. Because the ship 
operation, which involves the need for intense work­
ing for short periods is separated from the cargo ar­
rival and delivery operation, the latter can go ahead 
more steadily, regarclless of the peaks of ship de­
mand. This hus the important effect of reducing the 
size of the vehicle neet required to service the port. 
In this more stable system, planned operations are 
possible without undue demands being placed · on . 
middle manngement. 

487. There is a residual fraction of cargo on a 
break-bulk berth which, taken in isolation, would 

93 



~tü::Ji\;~~r~.. f1e.r Xr~ r:di \fl/Hgvr~ cr to tí~u.:k. 
:C"ft¿n t"his reüuircnlent can b,~ c1vercornc by resorting 
·u~~ (:·,~·~r~jr;e cr;crfil~or~~; ~o ligh~ers, ~fhe .c.urgo CfHi ther~ 

-bt-: ;:;:¡lu:n :.o ,,.n üldr'.f br:r!h 'NÍ~h lhe pe;:;;;l'oíll'ly of di·· 
,~ct dcliver;. When this ís rwt possib!e, the dccisirm 

~ . ' • 1 • ~· t~; ücce:nt the penalty 01 not v:orKmg LHS t:1rgo {;ireet~ 
¡y ;;1:-'iil h~~ more reasonable 1.han !O rnake & dwngc r~f 
''Y'>U::r.í .,?,hk:h would place P. pena.lty 011 al! !.h;,~ rest.. 

E, Through-transport systems 

,~?m. The principle of separating the shlp operation 
fmm ih•'! nnward tmnsport operation applies with 
ewn greater force to container and ro/ro operations. 
Although H would be auractive to the consignee, the 
'iransport vehicle should not be allowed onto the 
<mron to pick up 3 load. \Vhelher the unit load is for 
énuir.e through transporl (pa!lets or a fuH container 
h:id (FCL)) or ls a less-!han-full container load (LCL) 
lo> discharging and re-routing in a con\aine't freight 
su!~on .. the tnmsfer to and frorn th¡;) ~rwon nwsi be 
c:ilrríe,:f 0ut under full pori control using pori ve:hi" 
des--norrna]Jy chaSSÍS,. sem1-traiicfS O'f sÚaddle CBl"• 

489, !n a new development lhere wiil be the op­
ponuniiy to takc th!s princíple fuftheii and rcmove 
the container freight stmion fi·om the pm't are11 to a 
point better situated for distr\bmion io the urban 
area, thus freeing valuable port land, as iiiustraied in 
figure 39. This appiies ¡xwiicularly when the devciop~ 
merH is for a traditional cíty porL When ihe proposai 
concems the establishment or a new pora it is likely 
íhat the ¡-:ort wiíi in any case be locatcd awuy from 
urban develo,yment so í.h<Jt the container freight sta­
tion can again be located in the · port anea, 

490. ln the ideal through .. wmsport anangement, 
the port has no role as a storagt'; or sorting point and 
is concerned only with ths transfer of unH loads from 
one vehide 1.0 another. Ali fom¡aJHies: can ~hen be 
rompleted away from the port area, at a deanmce de·· 
po~ inland, as close as possible !o the final consign~ 
ee§. In praclice thi~j kkai ís r2.rc!y aHHinahle i1i 1.h> 
Vf.loping cm.Jfliries, slm:e: the proportíon nf FCL's. i§ 
h:rw, and tradition<.1l cormnercial practk:e§ often de~ 
mand re-consignrnenl. aí. the port, e:vcrB for on-going 
FCL's. Even \·vhen an inland cleanHJce depot is set 
üp;¡ it may bt; difficult tfJ perst~adc agents to traf]:;f,"!r 
~~ht~~~r ofGces fro!m the port.i and it \v~H ~1fso be t~(~C·:C:[¿" 
s2r1 tu so!ve ihe labout 9robierns. ~xhleh adse f'rom 
c0nver.:;k"·: of sí,~vr:dnrr.s intc ini2nd det=;rancc depot 

Com¡•urhlln of iM.';l!illl: r:a•rdalnu h<>l¡.:hl ~:'''Jiíun '1\ l!hin 
fHI~~ ~H1.'1'i or llUh!!Í~ ii 

A. (. '11n!ailll'f .lr<'iNI:I statimi (CF!:i) within port (lU'il 

. u 1 
ROAD8 

1i 
S 
I{Ait. 
TI<UNK 
UOUT5.:5 

492. The warninr~s on the ósn,._:::er c~r " .. · ~- ~··· · ·:­
,~¡mnufacwrer~;· c!aims withm.H cJn::f~l gg,;.;J/"',_.~t~;-~,~:;T. 
·~cchn?cld requirernentsi \vhich ~P~- ;Jt!~t;(· 
chapters, ~'ppiy equal!y !o land ~,·:~M;\Jü~!l. ,,¡:;i1l~ks. 
There have been serious problem~~ Ci!U7sd 
{;hk~ses; of vehicje§ unsuiLt~bJe fon· ~J~t: ~·,. 
~errain and rcad surfac·~ng._ .for exarrrp~e~ ~::J>H .. r·~~ :.n 
rl)'J!lY deVdO¡'Ing C.OP 011fÍt-~·. rif'"Y~·~;~¡,:te S,!Üt"~(\ ;!;,_:'5;.-

·i~~:~~~~·~~'li,~:~~~fl:~lk~~¡~,~~~,C~~~:Or~·~:;.:~;l~~~\1·;~~Ü:)f¡_;;:;~~:~l~~:'2:' 
~;-~-.{nce f¡~c~Ht;cs on s ¡tH1g roule .can. justifv t1·te: S(:~! 
\J~:: of a sedes üf spc.:c~a··¡ rotidsrqc: !1ilE:1nte~· 
1>nd a co-ordínaling organiz01.ion to conl 

(·91 O""''' spt>cific ivpe .nf {~~"Vt':Ynpme;'it "'fli1 ,.,é=~r\ih• 493, in the case of n~il, ihf: fun·.n~ fr,;:;)ght ü~\il'! ·6; 
·i;;s~ tt;e i;i·l~xnd_,~íea;a;;C\; d~;~)dt"cl;;~~:ept: J'hi:;. is, ~~i~~;r~~ ., 1\Kely to. be heavier and faster. Ex.isdng roiiir¡g <;i.G>: \ 
the coas·ia1 H::giürt ls not a centre oh production or may neeü rcpbccrúerü, trad\:. rr.;ay neeá ¡_;~¡gradwg 
wnstim¡¡tkm, so tha~ the pmt's; rote is purely ihat oí ~.nd locommives wlll need to be suh.<HSH\d;J,Jly ¡¡;ore 
a r.;taging-point c·n ~nute i·ü an inJand reg~DYL rhat p)v~~~.:;ffuL lí"'he r.~ort p~anncr . ~st:·t.r·~¿\tl 
cttse .th~~~n~ ~·Nil! br: rn~.1T~;_y sóvanl~ .. f.~~:s kt~ ~rrLn:sfCrd:tl~ nB -~~--...rror·Yi~~e ~r·F>C;":SÍi-=·1 Brh_,.ic·c lf'·~;ts ber·:(\ ¿;·b~c~~:~~~~~; ·~n ,·-';:~~ 

- ' ... _·.~ ~.:~:.!:· ~o~.;,$3 ·,-n, S'.'• r .. , ... ; ·~~··i,fic·,* ~- ; .•. ~~ ~·lt-~~-. '¡:,·.·,· .. í"l,.l')f''r·'~,_. ~-·~_."_ .•. ·,._,_.-·~~ •. '.~:~_.;_s; ·:;~~:... ,-~. ·.·_·.-.' ... :.~~.· .; tniJ.~.:.h: ~Jf the Op(,("(ll_ion ·t:) 1hc j¡J)~nd ~~~oh!!i U'"} pnssib1~~ -*- ~ \c. ' • ~ _t. ~y~~ ~ "'-' ... - -"- "-' <-_,- V"S'< - -

L'fl(f-.h~;;¿,~~;.udy vlhen tf?-;;,"·co-s::;1.a~! cHrn~tté·, ;¡:~ 
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G. Informaiion sysiemo;; 

.t94. The co-úrdination of inland transport move­
rnents with consignment movements within the port 
1rea and with ship operations can be a diflicult task. 
To keep down the cost of tying up expensive vehi­
c!es, to speed the movement of cargo, and to make 
good use of port storage, it is advisable to give spe­
ci3l.attention to the method of transferring informa­
tion about cargo bookings, transport loading and ship 
i!ineraries. The establishment of a vehícle movement. 
information centre at the port can be a valuable 
means of improving the road/sea co-ordination. 

495. Where the road vehicles are in short supply, 
or where there is limited parking space, useful gains 

-can be made by setting up a vehicle bo.oRing centre. 
This can be an office with suflicient telephone facil­
ities to permit operation of an appointments systcm 
'whereby hauliers collect specilic consign m en ts clurí ng 
spccific tim~-slots, so that waiting is minimized. Pri­
ority in entering the berth area is thcn given to 
trucks arriving within the appointed time-slot (c.g. a 
half-hour period). 

H. Port acces~ gates 

. 496. It wil! normal!y be rully justilied, to help in 
reducing the cost of pilferage and majar thefts, to 
provide a substantial security fence plus a p:1trol!ing 
security service under port authority contrel. The 
number of access gates should be reduced to the 
mínimum and. a rigorous gate pass system shou!d be 
imposed. Staffing of the gate-house should be ade­
quate to provide severa! parallel check-out points, 
sufticient t.o keep vehic!es moving without too much 
interruption while exit permits are checked. In case 
of justified suspicion or improper loading, the vehicle 
should be removed from the exit into a special bay 
foreseen for this purpose next to the gate. Here the 
vehicle m<iy be closely inspected or reloaded without 
impeding the movements of other trutks. A separate 
gate may be provided for the entry and exit of empty 
vchic:les nnd prívate cars. 

.J. Loading bays 

497. Loading bays provide a covered transfer area 
where goocls rcquiring covr.red storage are loaded on-

FIGURE 40 

Loadlu¡: hay confi¡:unltlon for ruad ltan,purl 

Metras 

Preferrod 

Minímum depth for manoouvring 
------------------------------------------------------------------------------------------ l35 

Preferablo deplh for manoouvring 

l40 

45 
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~.u üf t~nioHc1cü frnn·~ y~(:·~d \/ehhJes. ;\ St.iff~c~·r.~rl!! r~tH1'1"' 
b<.::r al lo;_;óing tfays shou!d be provkkJ i.o bundle 
peak tnzffíc flows, and loading bays should be a::hipt· 
abk te future condiiions. The covered storage s!wüld 
haw; an ovcrhang of about 5 me!res to .a1low work H> 
.proceed during bad v.·eather. The bays requiw a sep~ 
211<-l!.f~ approach road within the site area¡ a marshali~ 
íng area where trucks assemble before movlng into 
the loHding bay position, and a 1.ruck parking area or 
a secondary manoeuvring area for trucks to ·.vait prior 
io be;ng directed to specific loading bays. The park~ 
ing arcas; should be supervised by a traffic office and 
be used for trucks waitin~ for document processing. 

498. Raised platforms are ·very useful and should 
be used in conjunction with a platform levelling de· 
vice, as truck bed heights vary from type to type and 
between unloaded and laden conditions. Figure 40 il· 
lustrates typical raised loading bay layouts for 15-me· 
tre articulated vehiclt!:i. The additional 5 mctres rcc~ 
ummendE:d in the depíh of the marshalling area per­
mi!s accelerated manoeuvring by allow!ng articulated 
vehic!es to pass each other. 

,499. -The correct choice and app!ication of a plat· 
fonn 'levelling device is necessary for efiident oper· 
aíia)no The proper choice will increase the numbers of 
vehicles handled and the pallet and fork~lift truck 
battery life, and reduce operating equipment tyre 
bills: The lengih of• lhe platform levelier plate de­
pends on the height diiTerential between the vehicle 
and the platform. The gradient should never cxceed l 
in 10. The leve!!er should be 1.8 to 2.1 m. wide and 
have a non-skíd surface .. There is a large vnriety of 
platform leve11ers on the rnarket, and expen advicé 
should be obtained when making a selection. 

K. Y ndusi rial doors 

500, In addition w providing access ~o storage 
builaings, doors have ü) pmvide security and weather 
protection. They can b.:: sHdlng, ~liding·foiding or 
vertical mlling and are nonnal!y made of stcel, ah.Jc 
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rninium m timber. Für powcr-opcrated doors, manual 
pmvision f'or opcration should be provided in case of 
pmver cu!!l. 

501. Where possible, Ioading bays should be con­
structed so that either road or rail vehicles can be 
used, for example by recessing the raíl tracks to 
create a nush surface and allowing sufficíent clear~ 
ance for rail wagons beneath the shed overhang. !f 
this approach is not possible, part of the transit shed 
loading bays will have to be dedicated to rail traffic. 
The local rail authorities should be requested to sup· 
p!y the information necessary for the designing of 
the platform. An overhang should also be provided 
to minimize delays due to inclement wea!her. Leve!~ 
!ing devices shou.ld be used to adjust for vadation beu · , 
!wcen wagon platform heights. A typical raf! 1oading 
plalform is shown in· figure 4L 

FIGURE i,i 

T~ !•kllli r:~li lnadi;~!! jlialfure~n 



Chapter VIH 

MAINTENANCE ANO EQUIPMENT POUCY 

A. General considerations ple, as regards fork-lift trucks, one port operator in a 
developing country experienced sorne· 45 per cent 
down-time and in sorne areas. of the port found it 
necessary to kcep a complete second set ofvehicles 
as spares. The average life of a unit was only two 
years. In this particular instance the fork-Jift trucks 
spent a considerable proportion of their ti.me travell­
ing with their loads to and from the •storage area. 

. . 

502. The standard of maintenance in ports must 
keep pace with the demands of modcrn plant and 
equipment. There are few ports in developing coun­
iries which have managed to avoid accumulating a · 
permanént pool of e·quipment awaiting repair. In 
sorne cases the reactivation of such equipment would 
give the biggest single gain in performance that ma­
nagement could achieve. . 506. There are two alternativé policies for cquip-

· 503. Good !Jlaintenance is not cheap; and needs to 
be considered ar the planning stage. Substantial sums 
ne.ed to be. provided for workshops, for spare parts, 
and for on-going maintenance. This is an extra ex· 
pense but a necessary investment if the port is to 
function properly. 

· 504: The care of civil engineering structures as 
well as of buildings and equipment, both fixed ·and 
mobile, must be considered. The various kinds of 
modern handling equipment used in ports, une! par­
ti.cularly the larger ite_ms, are naturally exr¡ensive, and 
the desire to minimize capital outlay ortcn results in 
insufficient consideration being givcq to maintcnancc 
costs and to the advantages of the stanclardization of 
equipment. Thus, designers are being pressed to de­
sign equipment for the lowest first cost, with insuf· 
ficient emphasis on the costs of maintcnance, and 
port engineers are under pressure to select thc equip­
ment with the lowest purchase price. Only by consicl­
ering al! the costs over the life of the equipment can 
the most economic selection be made. 

505, Sorne of the mobile equipment used in ports 
is designed for use in the construction inclustry. The 
manufacturer tends to design for that industry's 
needs, producing equipment which can be usccl reli­
ably and intensively (provided it. is regularly main­
tained) for a short life before being jettisoncd. Sim· 
_ilarl.y, in the freigl;¡t transport industry, trucks are fre­
quently written off after as little as three years' in­
tensive use. It is too optimistic to expect that, in 
ports in developing countries often far distant from 
the manufacturer's supporting services, and often in 
a more testing tropical environment, items of mobile 
equipment can be kept going for ten years or more. 
In the absence of expericnce to the contrary., ten 
years can be taken as the maximum useful life of 
much of the port's plant, while for more sensitive 
mobile equipment, such as fork-lift trucks, the n"lax­
imum us•.:ful life is :tbout five years only. For e1'am-
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ment selcction: either ports must, as suggested' 
above, accept short-life equipment and make regular 
provision of its replacement; or they must demand 
more robust and long-lived equipment for their own 
special needs. lt is noteworthy that certain major Eu­
ropean ports insist on the special strengthening and 
redesign of equipment to suit their own needs, and 
.do not normally accept standard models. Ports that 
ncecl only u limited amount of equipment or do not 
possess the necessary expertise are strongly advised 
to call in a speclalist mechanical engineer who has 
spent many years in the maintenance of port equip­
ment. 

507. Among the factOrs to be taken into -account 
in selecting equipment are the following: 

(a) The demancls that will be placed on the equip­
ment in tcrms of utilization; 

(b) The standard of driver training; 
(e) The possibilíty of buying robustness by using 

equipment of a higher rating than the job would 
othcrwise dcmand; . 

(el) The general ease of maintenance; 
(e) The choice of a design appropriate to low 

labour cost and high cost of foreign exé:hange, when­
ever possible; for example, traditional bearings titted 
with a grease nipple may be preferable to sealed pre­
packaged bearings which, although they need no reg­
ular greasing, have to be renewed every year. 

5'08. On large items of specialist equipment such 
as shiploHders und unloaders, together with their as­
sociated extensive conveyor systems, provision must 
be rnade for prcventive maintenance to be carried out 
on an inspectíon basis. For example, once it is de­
cicfed what needs to be inspected and at what fre~ 
quency, a ddinite sequence for the inspections rnust 
be estab!ished. Any corrective attention needed should 
be given by the inspector concerned during the shut­
down period, or, where there is dupliéate equipment, 
whcn the standby equipment is running. Any equip~-



t;1cr;t needir.g m<l'jor repa¡r should b-e rcmo>)ed 1.G the 
'Nürkshops ano a ce;mplete :;p<He unít shou!d be uvai\" 

" j t ¡o , • • •.' . t (' 'f 
a"t.Jt:~ .~o¡: ~;Httng Jnte f;\r~snton. i~noL1er !Or~~~ ~~ fH'"(~yen"' 
t!VC: mamtcnance wmch has occn used 1s a replnce., 
·me:r1t p.ollcy. A dccislon is taken from prcvious re·~ 
conb en the length of economic iife of al! parts subo 
jert te wear, and they a.re replaced when they reach 
~hrtt age, irrespective of apparent conditlon. For ex· 
:3.\'Tlp!e, it may be considered more economital to re~ 
pbce an ihe lightíng lamps at once rather than hav~ 
!ng an eléctrician on constant pa.trol to replace faulty 
lamps. H may similarly be considered better to re" 
place ail fuses after a certain period of time has 
e:·1ap:~ed~ 

509. On mobile equipment, preventive mainten· 
ance takes 1he form of a regular servicing schedule. 
Spare units have to be provided in order that a com­
plete unit can be taken out of service while it is still 
worklng and inspected under ideal condition:s in a 
properly equipped workshop. Bmadly spcaking, thc 
maintenance of mobile equiprnent falls under the fol­
lowlng three headings: 

(a) Lubrication and cleaning, to prcvenR wear and 
ceorrosion; 

(b) Adjustment, tcJ keep the equipmcnt in the con­
diiion for which it \Vas designed; 

(e) Checking, to replace wom components before 
~hey fail. 

510, As major rep.airs and over'h!l.uls wi!l have to 
be made to ;:;; wide variety of equipment, the central 
port workshop will require layout planning in order 
that work can be completecl and equipmcnl. returned 
~o service with the rninimum delay, A fcw salient 
points should be noted. For example, the workshop 
should be divided in1o me:chanica! and electrical sec~ 
iiom; and, when soph;:-;ticated •<;quipment is beginning 
w be u sed, a small · spedalist electronics section .. The 
mechanical section should indude some provision for 
the fabrication of ligh! stwcmral s'teelwork, pipework 
:and plating. The main bay should have several en~ 
trances and be serviccd ·by an overhead travelling 
crane of a capacity to su!t the largesi piece of n"H~~ 
rchine;ry to be: handled. An adequate axCfJ for bench­
work should be provided, vút\1 eas:v ac•x~sE lo the 
mailR bay bui not c-r.YJered by the overhen.d cr;me, In 
i2i'ddhk,~·J, ihe followlng v,,.¡¡¡ be nee:ded: 

Sd;;; of sped:&l wois fot c~ach rzmge of equ!p~ 
~JneriK Hi \Je serviced ~ 

a~) A Sepamte !THlCh)ne·:S:hO~'I with ad~qu!íite mun~~ 
~ppHances,, with at ka~~! ene b~he be!ng able to üm1. 
:.he largest component~ 

(t) A separate se.c1ion to oeal vvith mobile equip'" 
tr~e.niv .wv~th i~·~;;pect~Qn prt:.; a~~nd hydféltd]~~ ~~ft;.;~ 

(d) An <lrea ·witli th~;: ap~,~~·w~¡a¡(.;: equi¡.wncnt ibr l.ht 
;J,(bs•"¡¡r¡¡,v J\\hlr", k"'"::."·J=íic~~ir.-.tr d~·r ··r·~·-¡""~"" \\~,:.rn.;z~ ..t'-1'>1~('1-N~ , .. ~r" 
<._. L "f.> <•><' •. 1 '"''''' ·<Hci.:U-ól ... UH~v, V!~s'i.-.>·; '!1 '·'!J·"v \;·,,,:\' 

(<"') Ari outside bt~y for the dc:aning-down of r·ieccs 
.c;f equipmcnt beíore they ente¡ the shops; 

U) /v1 udcqu~te central store for all sectic-f>'i, con­
hcl!cd by n írained stores supervisor, familí.<~,· with 
the principies of stock control and replenishm.._:¡¡t; 

.(g) Separate sectlons, with air conditioning, for the 
rnaintenance of fue! injection equipment for the 
diese! CJ)gines, and a battery room for the maintenance 
of batteries for fork-lift trucks; 

(h) Administration offices with provision for the 
control of plant maintenance by means of modern 
wa!l charts and a card index. 

511. The over-all cost of. equipping such a central 
workshop (excluding the coot of buildings) is likely to 
be ín tlle range of S 2-s· million. Suffídent funds 
should be provided for· during the funding phase of 
the developmcnt project. 

C. Guiddines for e~tim21tin¡g m~h.tienem•::e 
cosís for nwhHe <?qulr.h~e!!1~ 

512. ·rnble g !oiets out .apprcmim~te m1nu~J !rmin'/.,_;; .. 
11ance costs as a percentage· of the equipme.ilit pur~ 
chase price for a range of equipmen~ based ora E.ero­
pean expcricnce. Half of these costs ¡n Eyropc re:¡;no.;~ 
scnt thc cost of highly-trained labom. Ports in dcvel· 
oping countries will need to alter the íabour cost ele­
mcnt as uppropriate, from the base used, namely ~ 1 
¡::.er hmu (1 'J73) for skilled eieciríclans and mechdiücs., 
and to lncrcasc the amount budgeted for spare p:lrts 
io include freight costs and to take account of the 
possibili!y of more rapid replaceme~ü ¡¡u ih\S 1ocal 
environmenL 

1\J.nlulh:YIIlllit.:~ Cl>S! i'ot mo&!le dJU!¡lm~:r;u; 
ului'S adu¡lted f«ir esiima!lllg .f>UTJílC'§<?-iJ . 

A~m¿.•JJJ' :;m.M;;~·:;~r.:c'i' ~:;;;! ¡!JUY}~ 
YJ,P? ~~ t'(JSIÍpmri"tJI &i- a p:;•;u·l!.·t"'.'t;::~~ • (;.} .¡:;:.r:A !w~· ;.'1-~~"t: 

Container cnme .............. : .... _ . J 

JI S-ton quuy ~:rum: (rali-moun¡td~ . . . . S 
Mobile cmnc (10 wns íll 20m) .. , . . . . B 
Mobile cr:me 05 ton:> el 25 m} ; ..... : W 
StraddJe cetrrier ~ ....•...... " ~.: ~........ ~2 
Fmk·lif¡ uuch (10-íonl , ........ , ...... _ _ i3 
Fork .. Hfi ~nJl'k () .. ~or.) ~ ••... ., ~ ~ ..... ~ ~ ~.; ~ ::r.i o 

Road i n:a;HJt , • ~ . ~ ~ •••.• ~ ~ ~ ~ ......... ,) . HJ 
·r r~1ilcr ~ .... ~ ........... ~~ •. ~ ~ " . . .. .. . ... . . ~~ 

J;uwf.r: Pi3ftC1 ~n •• flH¡hiJ:m~~ de; ro!!nuh:i11lÍOr; ¡p.cr~ia::t:;]te.- pro.:'5-!'nt;;d ~'!>' iCf.:!,~lfC :C.';;t,;¡:: 
dTwóts el át Rcd!c:l:h:s de Logi'i.tiquc h~úustr~e-He ¡~ Cumhlt:tti2Z..e; h2 ~k~ s.~~.t:;~-,.,J Ur,l'[~ 
IAO/S!DA f~{Ht Twinin~ Coyru h~dd !i~ A!gi:rs in 15.!71 . 

5 Lt TlH~ rmwi::;lc¡);'i¡ :':Vli s:i :J((; :\:p;;t~. 
{lc1r~s ls; <m 1;ssentia! pg~ 0f & ~-.<:Y( inv(:;ü;:.v::rd 
püsal and must on no E!cwtmt be fh:;:; pluu~ ter 
get econornie:L The ini!is1 :;:;roblerrt ~s Re: d:cch:k 



·.>are parts are needed bearirig in mind that delivery 
delays and difficulties in secúring foreign exchange at 
a later date might jeopardize port efficiency. Manu­
facturers' lists can be very misleading and, ifpossi­
b!e, guidance from other ports using the equipment 
in similar conditions should be sought. Generally the 
user decides, from the lists provided and from previ­
ous experience, for how much of the equipment he 
should provide spare parts. The consumption rate un· 
der local conditions may be substantially higher than 
that foreseen by the manufacturer, but · there will 
rarely be adequate local records to prove this. Where 
possible, the standardization of components will re­
duce the multiplicity of spare parts reqlJired for dif­
ferent machines. For example, the use of a standard 
ral1ge of electric motors, gear~boxes or fluid couplings 
will reduce considerably the number of difTcrent 
spare parts to be carried. 

514. The type of component used can have a 
marked effect on the ratio of labciur cósts and spare 
parts costs, since the use of alternative designs for 
the same component can lead either toa throw-uway 
policy, with consequent heavy foreign exchange 
costs, or to a virtually indefinite life, local lubour 
stripping and overhaUiing, w.ith simple local manu­
facture of parts. 

E. M.aintenance manuals 

515 .. In a number tt cases, the maintenunce man­
ual provided by the manufacturer will be insufficient­
ly detailed. This is a result of the pressure to keep 
prices to a mínimum, since such manuals can be 
very expensive to prepare. It would be wrong to de­
mand too detailed information if the cost of this is 
going to be added io (he purchase price. Nevertheless 
the following informat¡bn should be provicled, whether 
or not it is publishe~f formally in a manual: 

(a) Operating instru~tions; 
(b) Servicing schedules and required repair stand­

ards; 
(e) Spare parts lists, with identifying illustrations; 
(d) Sets of drawings, especially of parts subject to 

wear that may be manufactured on site, for example, 
renewable liner. plates for shipJoader chutes; 
· (e) Specifications for any special tools and jigs re­
quired for maintenswce purposes. 

. 
F. Training 

516. It is common practice to stipulate in the con-
.. tract for the purchase of equipment a period of oper- · 

ator training by the suppliers' staff. However, the 
question of the training of maintenance personnel in 
the suppliers' workshops using the spcclal tools to be 

· provided is often ovcrlooked. This provision should 
be written into the contract where appropriatc. Train· 
ing throughout · the guarantee period (one to two 
years) is useful in order to form a sound base of 
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skilled staff. Trainees should be bound to a cont~act 
for a period of time in order to retain their services 
in the port. · 

G. Defect reporting 

517. It is advisable to set up a simple clerical sys­
tem for rccording each fault that occurs, to be used 
for estimating maintenance costs and future sparc 
parts provislon, and for ju9ging the comparative per­
formance of equipment of different makes and de­
sign. The report should come both from operators 
and from workshops, and should be regularly re­
viewed to deterr:nine areas of design weakncss which 
may require action· by management and may be con­
sidered in future development. 

H. Mnlnft•nance of structures 

518. While breakoowns---in mechanical equipment · 
or electrlcity supply .and the deterioration of roads 
und buildings will be evident, the ne·ed for mainte­
nancc of the busic breakwater, wharf and jetty struc­
tures is less noticeable but no less important. 
Although thcre are many years' experience in many · 
ports, thcre is a surprising shortage of reliable cost 
elata on port structure maintenance. Yet a realistic 
estímate of' muintcnance costs is essential to com­
plete the economic and financia! appraisals of a pro­
posed port project: 

519. As part of the design studies the engineer 
should consider the manner and cost of any neces­
sary structural maintenance in future · years. Al­
though a large civil engineering projei:t can accept a 
high leve! of tcchnology in its capital investment 
phase, this is not the case during its later life when 
maint'enance and rcpair have to be· done with local 
facilities. 

520. Similarly, a structure of a certain design may 
involve less capital cost but require more .main­
tenance with a resulting increased over-all operating 
cost. In t.hcory, alternatives can be evaluated on an 
ewnomic bnsis. In practice, however, such calcula­
tions are bound to be imprecise. Therefore, the selec­
tion of the appropriate design and provision for fu­
ture mainten.ance is a question of judgement, in 
which both e·ngineer and port management must co­
opcrate. 

52 J. As a guide, table 9 gives suggested percen­
ta~es of capital cost which should be allowed in 
cstimatcs for yearly maintenance during the whole 
economic life of the facilities. These are very general 
figures and should be used only in the absence of lo­
cal inforrnation. 

522. The arrangements for the maintenance of port 
structurcs would normally be under the direction of 
the enginecring department of the port authority. In 
some places lt is found convenient to include such 
work in the general responsibilities of a local 
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ta! decision but in any case an ad;:quaie maintenH;··r:.:; 
fund is needed and table 9 indicates thc Ndet of 
o:C<.;Jgnitude of Íinancf: which should be made HVaíl· 
t::t~le: 

TA!JLE 9 

l\'iaintenance ~:osls for ·súudunü ¡;JemenliH 
,·alues adopted for t•slimaling purposes ' 

~-------··-~~-----.---

Annuoi au•ralfl' 
maittlftillncr t"t:JD 
IJJ (J pt'fc"f'lfiUXf OÍ 

ouu·nt lii'M H.Jl>t ut 
lt•p/:J¡ t'lllt'lll \'OfUf' 

, .. _. ___________ . ---------------· 
(};;ay slruciures 

Steel sheet piling ...•••..........•..••• 
Steel piling wi!h reinforced concrete deck. 
i'~einforced concrete piles ;;nd de.cx , . ·: ... 

fü.lbbe:r íendcring ............... , ......•. 

E.mbankments. 

5urf~;.:i·."'~ 
Concr~tc apróns or madi. . ...... , ..... . 
A,sphali . .' ............. , ......... , ...• 
Olhet smíaces (gravel, etc.) ............ . 

---------· 

o.:m 
1 .m 
0.75 

1.00 

0.15 

l.OO 
l.SO 
7.50 

1.00 

523. A m'ost irnpor1ant feature nf rnaintemmce is 
regular ínspection and reporting, upon which a roue 
line mainíenance system can be built lJfl9 so that 
structures are kept in good rer»air rather ihan al!owcd 
'!O deter!orale for a long period. Accider;ts should be 
deait with immedialciy ar/d here prompt reporting is 
essential, to allow dan~erous conditions to be 

. removed <md dearly to estab!ish fínancial responsi~ 
bility. . 

524. Most reinforced concre~e struciures wi!l no~ 
need maintenance tmtH deterioration may be ob­
served in the form of sllght crackltig. Cmcks, o~her 
than hair-line cracks, shauld be sesl(!d 1n"lmcd¡atelv w 
prevent the ingress of moisture and rusting of rdn~ 
forcement. 

525. Sted structures. on the other hand, norrnally 
requite regular maintenance, partkularly in the 
moist, sal1-laden ni;r prevaknt at most ports" ,1\. sted 
strucwre exposed to a rnarine envhonmen'l is sube 
jectcd to corrosion whích can seriously affec! hs 
r.l.nictur::ü )nte:grity, PaH·lt r;ys~f.:ms are u:sed in !Tlany 
p1acr;;;¿;, and recent research has resul!ed in many p:."O~ 
prietory products with e'~ceEen\ pmtu:l!\'~; :;:,'op.;;rtiet:, 
I\leverthelessg paint systen1s det·eri;:.~~·~u>:; snd ~\.~ 
damage and are very diflkuJt lO mainü1lf1\ in firSí-da5~ 
condition, partícularíy under water.. · 

51\.'ú. A.l1.ahernative is w deslgn the stmcture t?J(c· 
ing into accmmt a ro.i.e of' ccrrosion bastd or,, prevh)·l~:t 
t.·.~perierH:e'" íf an. add~-n~~-i\2t~ s:t·;:ei th ~ck~·1e.ss -~~~ pá"'O·c­
vjd·~d tit the ü'Jtsel ~u~ rr~et:~tl reYYHdns after 

S;ome year:s nf corrosion (say a 40-year dcsign life) ao 
:;arr:v woíldng lo;a1s witilüUt exc.:!ss sa.:::s.s. As steel 
({~rmsion in a ;-¡¡arine: .~;nvironmem is an cb::tro­
chemlcal pmcess, sped;:~l ste.e!s with tüpper ;tddit!ves 
:.·.~\'e !!!so bcen uscd, in order to reduce corm~ion. ,·\n 
;•]ternadve method is cathodic protection, whú;.::by a 
s;;nificial unode, normally zinc, is positioned on or 
riear the structure so that the iron in the.structure 

· bccomcs cathodic and docs not corrode. A second ap­
proach is to use a continuous electric curn.;nt to 
maintain a potcntial differcnce between !he structure 
and a separate anode. , ' 

. 527. The general quay fittings such as fenders, lad­
ders and mooring rings, and the service facilities at 
the berth, rcquire regular inspection; fenders, particu. 
larly, nced to be replaced as soon as any damage or 
scrious WCíH has occurred. Spare fittings are normally 
kept in the port authoríty's store, ready for ¡mmeqi­
Htc use when required" 

L Et¡uipmerrlt .1t~:piacQ:>meR1!q 

5215. Equipment replac:emerat may he 111eeded ü'(¡ 

nv.o accounts: gradual deterioradon or obsoicscence,. 
nnd sud den fallure, General! y, pmt Ú}ui¡wnent falls i¡¡ 
ilie first ciass nnd the problem consists ~f bahmdng 
the cost of new equipment against !he rising rosL of 
rnaintaining efficicncy on the old. There is i.m age a.t 
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·e 
which the replacement of old equipment is more eco­
nomical than continuation at the increascd opcrating. 
cost. The problem for management is to determine a 
replacement policy such that the saving in operating 
costs resulting from the use of new equipment more 
¡han compensates for the initial cost of that equip­
ment. There is no general solution to this problem 
but, given satisfactory cost information, techniques 
have been developed to assist management in choos­
ing the, appropriate point in time at which to replace 
equipment. The procedure consists of determining 
the· economic life for each type of equipment. The 
_mínimum cost solution is a starting-point, but it will 
be necessary to depart from this when the march of 
technology makes equipment obsolete for reasons 
other than the cost of maintaining it. Moreover, be­
fare placing an arder for new equipment, it is wise to 

chines, if they di!Ter between/machines. Future costs 
include labour, power, maintenance, and down-time 
costs. Care must be taken, however, to exclude from 
each year's maintenance costs the cost of repairs due 
to accidental damage since these are largely inde­
pendent of age and are not relevant for economic life 
calculations. 

53Q. A satisfactory replacement policy based on 
historical cost records is one that replaces the equip-_ 
ment if the cost of replacing ever.y n + 1 years is grea­
ter than the cost of replacing every n years. The 
mathematical basis for this policy and a numerical 
cxample are given in annex Il, section F. 

J. Guldclines for economic life 

check: 531. Setting aside The quesfion of genuine techni-
(a) Whether improved equipment is available; cal obsolesc.ence mentioned above, guidelines can be 
(b) Whether the opportunity can be taken to re- given on the uppropriate economic life, for use when 

duce the variety of types of equipment operating in data. oo maintenance cost trends are not available. 
the port. e · Table 1 O gives a set of figures for a range of equip-' 

ment. These figures are basically derived from Euro-
529. For the purpose of comparing alternative re· pcan experience, but they are broadly applicable to 

placement policies, the discountcd value of all future cleveloping countries since the longer life justified by 
costs associated with each pol_icy shoulcl icleally be the lower labour cost is ofTset by the generally more 
known, if such costs change with the age of the ma- intensive use under more arduous climatic condi-
_chine or, in the case of selecting between two ma~ ___ _tions.. 

Part Two 
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Chapter 1 

TERMINAL PLANNING CONSIDERA TIONS 

A. The changing pattern 

J. Befare setting out to plan the future terminals 
and groups of berths, the port planner must have a 
clear view of the stages of development which a port 
normally goes through, and of the particular stage 
which his own port has reached. Five phases of de­
ve!opment are shown in figure 1 but other patterns 
of development may also exist. In very. rough terms, • 
the b!Ocks in. these diagrams represent, in width, the 
number of facilities or length of quay wall and, in 
height, the annual throughput of each. 

(a) Phase 1: Traditional 
A group of general-purpose berths handling a mix­

ture of break-bulk general cargo plus blllk shipments 
of commodities in packaged form (e.g .. part-loads of 
wheat in bags, or of oil in druins) or in loase form 
that qr~ packaged jn the hold. 

(b) P/wse 2: Bulking of dry cargo 
When quantities of the bulk shipments grow to an 

economical leve!, they are carriecl loase in bulk car­
riers, for which the port has to provide a separate dry 
bulk terminal. At the same time the · break-bulk fa­
cilities have to be expanded to handle incn:asccl gen­
eral cargo traftic. 

(e) Phase 3: Advent of unit loads 
When unit loads such as pallets, containers or 

packaged timber begin to arrive at a port thcy ure in 
small numbers and are carried on conventional ships. 
At the same time, the volume of break-bu!k cargo 
begins to decline, and the vol u me of dry bulk cargoes 
reaches the point where separate t~!rminuls are 
!)eeded for difTerent c!asses of material. 

(d) Phase 4: Transit1onal multi-purpose terminal 
With increasing volumes of unit loads, inclucling 

the arrival of the first cellula'r container ships, special 
unit load facilities are needed. ·But since the way in 
which the traffic wil! develop is still uncertain, a nex­
ible and adaptable multi-purpose terminal is needt!d 
which replaces part of the old brcak-bulk berths. 
Meanwhile dry bulk continues to gro>.v and diversify 
even though ·severa! differcnt c!asses of material can, 

-be. hand!ed on a multi-purpose bulk terminal. 
- -

(e) Phase 5: Specialize<i 
Although in the case of a dcvelopíng country it 

rnay take a lo!1g· time, the spc:c;aiization of forrns of 

!05 

\ 

carriage is un inevitable process and eventually the 
volumes in cuch of severa! specialized forrns of unit 
load traffic such as containers, packaged timber and 
ro/ro, will grow to the point where thay need sepa­
rute terminnls. A phase-4 multi-purpose terminal can 
easily be convertecl into a specialized terminal 
through the provision of additional and slightly dif­
ferent equipment. By the time this phase is reached, 
the residual break-bulk volume will have shrunk cón­
siderably and older. facilities for this type of trame 
will have been closed down. 

2. It is important to note that experience in recent 
years has shown that attempting to go direct from 
phase. 3 to phase 5 can give serious financia! prob­
lems unless transition to specialized traffic is quite 
definite ancl proceeding at a rapid pace. Investment 
in a special-purpose terminal befare the pattern of 
traftic has developecl sufficiently means not only un­
dcr-uti!ization but also a high risk of built-in obsoles­
cence. Another form of obsolescence which mistaken 
investrnent can produce is the continued building of 
convcntional break-bulk berths after a port has 
moved into phase 3. 

B. Study of existing port facilities 

3. Port developm.ent projects can be roughly div­
ided into two categories: the building of an entirely 
new port or of a majar specialized terminal in a new 
location, or-a much more frequent case-a majar 
extension of un existing port. In both cases, a neces­
:;ary step is lo study the port facilities thát already 
exist in arder to determine their real capacity ami to 
find out possible deficiences in their design and use. 

4. The first aim of the .. study is .to see whether a 
part of the cxpectecl increase in dema.nd could be met 
simply .by a bcttcr organization of the existing port 
facilities and minar technical. changes or additions. 
The seconcl aim is to gather information on probable 
conditions under which the new bt;rth groups or 
terminals will have to be operated and .to bring to 
light mistakes in previous design to be avoided. 

5. However, the findings of the invcstigating te·3m 
necd to be trcated wit]l caution. The future traffic 
mix and technologica! conclitions may be very cliffer­
ent, and a theoretical possibility of increasing the ca­
pacity of older insta!lations. may prove difficult to 
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8. A review of the statistics will a!iow the team to 
determine what phase of trame development the gen· 
eral cargo zone has reached, and whether port exten· 
sion plans should provide for the construction of ad­
ditional conventional general cargo berths, ora multi· 
purpose terminal, or whether traffic increases and 
technological changes have been so rapid thut the 
time is ripe for th~ construction of specialized ter· 
mir~ls for containers and dry bulk cargoes, 

9. Statistical figures will also give a first approxi· 
mation as to whether the actual throughput has 
amoúnted to a rea:;onable proportion of the cstimated 

· capacity of the berth group. Approximate figures ra· 
ther than accuráte calculations of berth capacity are 
needed at this stage. In most developing countries a 
throughput of about 100,000 tons a year al a berth 
with a predominant proportion of brenk-bulk cargo 
can be obtained without unacceptable waiting times 
for vessels. When bagged cargoes and some unitized 
cargoes account for 30 or 40 per cent of the total, 
higher throughputs of up to 150,000 tons can be 
reached. 

10. If the actual performance at the berth group 
has been drastically below the approximate figures 
and yet there have been periods during the year 
when ships have had to wait for a berth, this would 
indicate that serious deficiencies must exist, either in 
the way the general cargo zone is managed, operated 
and equipped, or in the design and layout of facili­
ties. The duty of the tearn will be to scrutinize care· 
fully all sources of delay and to find. the rcasons. 

ll. The findings of the investigating team should 
be examined with a view ti:> determining the best 
way of co-ordinating the plannecl new facilities with 
the existing group of berths. The. possibility of acti­
vating any unused olders installations in full or in 
part should be assessed. A preliminary dccision 
should be taken as to whether the prevailing trcnd 
towards a gradual increase in unit loads and t.:Ontain­
ers would justify the construction of convcntional 
berths or of multi-purpose terminals or even of a spe­
cialized container terminal. All conclusions. will have 
a tentative character at this stage but they may help 
to put the port extension problem in a proper per· 
spective and to índicate points which should be 
analysed wit':1 particular care during the main phasc 
of port pl:.lnning. 

l' 

·.::·'. 

O• 

D. Bulk cargo h:nninals 

12. The procedure for the examination of existing 
. bulk cargo terrninals is very difTerent from that for 
the examination of general cargo berths, but the aims 
are basically the same: to find out whether there is 
a substantial unused capacity and to detect mistakes 
in p!anning and operating the terminal. 

13. Tennin.'?l s; f()r the export of mineral ores most 
frequimtly require a considerable increase in the year­
Jy capacity owing to the rapid development of mining 
and to the cliscovery · of new deposits. The · first 
important question facing port planners will be 
whether to build a new terminal or whether the ex­
isting one can be expanded sufficiently without a 
long-lasting interruption of trame. This question and 
the expericnce gainecl so far in operating the terminal 
should be the subject of thorough examination as a 
first step · towarcls act u a! planning. Attention should 
be focused on the following points: 

(a) Was thc existing terminal planned in advance 
for considerable extension in case of need, -and if so, 
wus the proccdure for extension properly document­
ecl? 

(b) Are nll phases of operations at the terminal suf­
ficiently co-orclinated? If not, where are the points of . 
bottle-necks and whnt exactly is their cause? 

(e) Is the size of the stock of cargo for loading in 
proper proport.ion to the volume of traffic? 1-las it 
happened that no cargo was available for loading· 
u pon the arrival of a vessel? 

(d) Have thc mcans of inland transport been adc­
quate for the prcscnt traffic and suitable for a radical 
increase of capadty within the same system of trans­
port, by road or rail? 

(e) J-Iave the dust-collecting and: anti-pollution 
rneasures worked in a satisfactory way? 

14. Such a thorough examination of existing port 
facilities is an indispensable preliminary step to plan­
ning a mnjor port extension. Time spent on this task 
can save much time during the main planning phase 
ancl reduce the number of allernatives to be closely 
studied to á-.managcable level. 
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44..., Need jor break-bulk bcrths 

15, Some ports in developing countries, particul!lrly 
ú1.:: smaller ports, may s1.il! be in the initial phase of 
developrnent. For these countries it is possible !hat 
conventional t:ireak-bulk tr.affic wm contlnue to grow 
for lO ycars or more, thus justifying the building cf 
Hc!ditíonal !raditíonal berth;;, Xn any case, ihere will 
be a substantial residue of break-bu!k c1ngo passing 
through ports in developing countries for severa! de· 
cades at least, and old facin'lic& wm nced improvli~g 
or rencwing. For al! these reasonB, por! pi&lmem wiH 
:::till be faced with ~he pLanning EHod dC:!iÍgiiñ (!f tJ¡,;; 
break-bulk berth group. Ports which conclude !hii1 
!he re is no longer su eh a need should rder to ! h{: 
chupters on the multi-purpose terminal and the,cor:;o 
aa1ner terminaL ha many rapíd!y d~:;vcloping pom; 
there might be a need for both specia!í~ed tcrmin8!1l 
and conventiona! break-bulk ber!hs.- The lnHe:r 
shou'id be p!armed for easy :conversion te spech::i 
use!;. 

Ec T~lle berr~h groMp 

16. The term "berth gn:n~p" has been used de!H:Jl" 
erately for break-bulk facilities, for ~he following reru" 
son. The planning nf pori capadty must a!ways be Oíi! 

the basí:~, of the s;;;~, of berthing-poJr,¡t:s: which shan&; 
the same stream üf trame. "\V'hek\1 geverai \lifferelf1J~ 
berthing areas cl'm :3\ll deal whh the same kind§ i\1'Í 
traffic, then--~-prov\ded ship:3> cm1 be equally servktx] 
in each area-therc is a disadviniüigt; in rcstricling i.< 

!!roup of ships to r.r•'' IH'~"ft TH" is 1)J"C<.PJse ¡;r>iitai=n•''' 
~ "tf""'m n.f lraffíc ¡~~óc '·,~;\;;,.,;~¡. ;,.,.;w:;~:· <:~ •r"-~~~~~~r:· {.,~;:~e 
u, >:So l..ol(!; 'U' ~ i_ --,-.tü' < •• >V~ VU!!l, ,:;¡.,.l.ttJ'-'""-'~'L.< ,...,>;,lí\. .. ¡¡ ... .,.,.;5'<:1 \~0.,)' J 

according t.o ~egion or otigln) deBücy::; smoo~hil1~? 
effec[ of the possibil~ty ~Jf 3!Hütrtt;ng ip3 'lo bér~h:;; 
over tbe whole gv\.:H.!i1'll ñf()J 3 ccH::m1ina1cdi Wí1y,, 
and ~e21ds ~o !ong-t~· \~;Jitg)iJg~~hr~c:sL 1"'fH;. VY~Y iq!J t;:.>i·~;~cb 
port;; have gwwn hr1S oiü::&"l !ed to !here belng, ~evend 
dist~nct ,,vharves or basü1:1 'iuhich together fcrtn th;~; 
facílides available for bn:,nk.ul'Jt.ilk cargo cpemtiüri.S, li'J. 
is the totaERy o! chese f?tdlliles: which form~> thc 
break-bu!k b::;rth .E:;Tütlp 'Wh¡ch ~he r,í.gm~ing 5~lf\1JCf, 
dme is :given in rhapWr. 

~ 1 .. Where ~he o:;_>~~Yaí.k.l>rti~;¡l !'tiilff ~:;mnt rd' 
ships: in the break,bulk ~r:ank ~~rc:::wrt ~>::) {>ne benl'tim~ 
an~:rt ?.nd the tes\ h) ii~~{;.tj-;¡~~i~~ \t~r~t~1cui ca:;~~~ldedng -~n~~ 
~~aius of tl-H; iw~ 'd~ss;" dictr] fi"ds shrmki be \'.rea!ed 
E;§ t\VO ~rafflJlC Sttt:GlJl:i:'~~~· ."d~·~(!. ;,i.\.i:h_~ ~;c;pl8~:·.;nii;. [;tr~h g;~.'}UfP[:> 

Separate traffic statistics, forecasts afld capacity calca.> 
Jations should be made. This happens _when there are 
two bcrthing arcas of substantially differenl depth · 
and as a mattcr of routine deep-draught and shallow­
draught ships are berthed accordíngly. The manage­
ment information system should distinguish between 
these two traffic classes. A.nother example may be 
where .a particular bcrthing ar~a is ded!_c<Hd te ~hip~ 
on a gJY!!ll trade-rouíe or con1erence. h)r ;-:>pem.~;onai 
purpo.~cs it must be accepted that such belfth!ng pol· 
icles are seldom rigid and !he segrcgc.ü:or; policy w"!l 
:;omclimes be broken a~coulíng to !he dai!:y benhi.:;;;: 
situation. However, in spite of thi:<:, h ls beHcl" ~'0 
plan thc facilities separately. 

18. A particular bcrth group may have a mixture: 
of facilities with markedly diffcrcnt prodtK\i\·irie'i 
scrving a single lraffic stream. The best po!icy wi!l be: 
to use thc more productiv¿; facilities in prefercnce iD 
the: lcs!i pmducth:c ones, Tlhis policy 'NiH !JH:t~ mal<cf¡; 
the average producíiv)ty per ship depenck:;rJt on berth . 
udlizution. Thus, with low henh 1.Hin:t2don, \.e. G~':ly 
the more producaive be:nhs Jn Uo~.e, !rH:: E'iier¿.tge d<P.i!y 
producíion pcr §hip wi!l be. h¡gb:;t ~h!in whttl ~H r-;;:. 
bcrths are occupied. and Jes3 prüpur~~\'é fE:ciJH~cs e:;~~-ü 
are being used. H is not likdy tJ' bc.: wr,l1ÍJ"tvhil<;; L-
try to es~lmaie ahe ovc:r-311 producUvlty icy ·,;,;{;';Í;~h1 
:according w tVH~ probabiWy o{ vs;; c:if hv.:ih:lót!J.d 
cilities, The simple avera[);'f! ,.j CJK~ 
group~ aHhough snghtJ_v"" f,ess~n1h;t1rt~ ~s~ f~Jny Of)p~-.~~~­
pria'!e for plBnning purpé:OSt~~. 

19. !he ,:;:cmi'binhn;;:¿ ;at ~hf, 
P}Jy<':ót2<1li'/ di<11 ''1<1 .•;,;;,~~~)( . 
~i.Ju,;'"1~1r b.~~ ~;-~~~~~r\''~tt·r~~ffir: 'r<~su;::; is: 2 

. ~.~hip 'ttv~hh1¿; tirnc .. -·rhe great~=:~· ri·;k 
gr0!2p:s CJf berihs: art 1 ;en:i:c::d ~~·tdr~~f..~:r!ft:::f·~~ !y 2if:~.t:~~ ~:~: 
~~ resui·~ of !he ~;oss.ibiJHy of :a: ~shíp .. 
lf'J!r a 'bt.~i.i!h h1 or~e ~l:rOtH1 ~-l El ¡~r:n!~:; \~ .. ~-tc.n 
'll"~ly ,:;; ""''"'"' l}v'"':;-;,., .l,"l~ '·n ... ,.lí, .. "''·" .,,,.,.,''"''' t r{l;! I:.:J Vt.t~U~lt ~;L·. (J(! il. !"..:J~•::.,.· •~'<...·! t;;:~"-.J-...!';;-~·-. 

exam]\Sile wm §hr.r¡:;r Hv; ~,)~n;ncr:t•)~ 
jc.lrH bu!hing rhm, 2i:hourih HH~ 
berd~ n·¡ small groüí);' 

. i>tipqfS!Krt'ly, e 
1tt Lt;~ . tES cw~i~~óc;¡ ~-'-;...;\) ~r~de·~~:~:r~d:S~~r b!:·;~~:.::·.k · ~>;_;~~ 

~,~~-1:~r~~~\~~¡;~~e~rr~~~,1~je;'~~~§'"G~·~;'~ ·:~r-~~;: -~~~~,,~'~;:[~;/~~-: 



• 
erage berth occupancy given by dividing- the arriva! 
rate by the product of the number of berths and the 
service rate which, for this example, is 0.7. This 
would give an average queueing time óf 19 pcr cenl 
of the discharging/loading time which is close to the 
limit for which a port should be designed (see an­
nex II, section D, table VII). 

21. If the trame were combined and handled as a 
single· stream over the 10 berths, the berth group 
would now receive two ships a day, but the berth .OC· 
cupancy would remain unchanged at 0.7. However, 
this same berth occupancy on 1 O berths gives an av­
erage queueing time of only six per cent of the ser­
vice time, an· important increase in the quality of ser-

. vice and an insurance against serious congcstion dur· 
ing peaks. · · 

22. As a quick guide, berth occupancies for con-
"-ventional general cargo operations should be set so as 
not to exceed the figures given in the table below, 
:which are based on a ratio of ship cost to berth cost 
'of 4 to 1: 

!o:umbr• of bnthJ 
u. ,,~ ITUllp 

l 
2 
3 
4 
5 

6-10 

Ruomnu•nd~d mo:'(;munr 
brrth occupanry 

<Pncrnlugrl 

40 
50 
55 
60 
65 
70 

Sioce port;administrations of small ports would be re· 
luctaht to accept a 40 to 50 per cent berth occupancy 
ánd · the resulting under-utilization of port facilities 
and labour, the retaining of an efficient lighterage 
s·ervice would be an economical way to allow thc util­
ization of facilities to be increased without running 
the risk of excessive waiting-time .. The ligllterage ser· 
vice would then act as a safety valve for thc handling 
of ships that could not be berthed alongside during 
periods of peak demand. Investment decisions cannot 
normally be based on these limits alone, however, 
and require the more detailed procedure described 
later in this chapter (see sect"ion G below). 

D. Quays or moorings for general cargo 

·. 23. Over the years there has been discussion as to . 
whether a modern port should dispense entirely with 
working general cargo ships at moorings. One view is 
1hat working to lighters' introduces double handling 
rosts and increases the risk of damaging cargo, which 
makes the operation less economlcal than working nt 
l:lerths. The contrary view has also been held, name-
1y, that moorings are a cheap and useful facility for 
supplementing, during periods of peak demancl, thc 
limited number of berths that many ports are restrict· 
ed 10 by -space or funcls. · 

24. There will in fact be circumstances when euch 
view is economically justified. The decision should 
l)í~ bascd on the following factors: 

(a) The importance to the shipowner of alongside 
berthing, thcre being other reasons for preferring 
bcrthing than mcrely ease ofcargo handling, for ex·· 
ampie, thc need for bunkering and other port ser­
vices; 

(b) The relative price of land and of labour; which 
can bring the economic advantage either to berthing 
or a combination of berthing and working at' moor­
ings; 

(e) Existing labour practices in the port, for exam­
ple, the ex!stence or lack of a large and well-organ­
ized lighterage neet; 

(el) The local destination or origin of the cargo: for 
example, cargo going to prívate shallow~draught 
wharves or dest.ined for on\vard transport vía biirge, 
would be best discharged to lighters at a niooring; . . . 

(e) The weather pattern at the port: it will gener­
ally be possible to work at berths for more days in 
the year than at moorings. · 

25. The rate of working to and from lightep;, for 
conventional ·gene·ral cargo or bagged bulk commod­
ities, cannot be clearly said to be higher t.han the rate 
of working at berth, using -ship's g~ar or shorecranes. 
There has becn coi10icting evidence on -~his, and it 
cai1 be concluded that .in general the differehce is not 
significant for certain cargoes while for otlíer cargoes 
berth working is clearly ·superior. In addition, work­
ing at berth provides the opportunity to introduce a 
variety of modem handling techniqucs which cannot 
be used when working to lighters. This factór, to­
gether with the assurance of easier and more accurate 
tallying and reduced damage, may determine the de­
cision to dispense with working to moorings in a new 
dcvelopment. 

. 26. The strongest casé for working al moorings is to 
provide .n mujor port · contingency capacity, when the 
standard- n1ethod is to work at berths. It is relatively 
casy" to reintroduce working in the stream when traf-
fic builds up nbove the imrnediate berthing capacity, 
provided that a reserve neet of lighters and sorne 

, lighter-handling facilities are available. 

E. How many berths are there now? 

27. Port·e~tension proposals are generally justified 
by comparing !he level·of service which is given by 
the existing facilities with that which _would be given 
by providing udditional berths. To do this it is neces­
sary to describe the existing facilities in terms of thc 
numbcr of berths that they represent. Often this is 
not obvious, wherc there are complicated waterfront 
!ayouts. It is not permissible to add up the separate 
lengths of quuy in a berth group and from this work 
out the nurnber of effective berths this total length 
represcnts·. This will overestimate the capacity, since 
the capacity of a linear quay is usually greater than 
that of an irregular quay. · -

28. The correct approuch is to use a map of the ac­
tual waterfront layout to determine how rnany ships 
or the average length for that traffic strcam ca!' be 
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this example there is.a'Ú1íal quay-wan of._2•km. 1he 
lcpgth · of quay wail excluding the·. edi'"'faces of 
oiers A and C und the in·ne'r face of slipn:?.!i~; ·1:77 km. 
:fhe theor~tical· bcrthing capac_itY· with_ ¡¡9~!-~forecast A 
average shrp length of J60:m 1s ll shrp', dowever,. 
the acillal berthing capacity,. as showi\, is seven 
ships, since it is not safe. to berth. more than four 
ships .of average length' iry b"~~in' p; .and berthing is 
so difficult in slip E tha(is onfy used ,for ljghters and 
barges. The reason for the .. large, di~crepa~cy here is 
the unsuitability of the,ol,d ~sliP.. E for shjps_ of this 

'avcrilge size. · · . . · :•: 

30. This example also·•sho\vs:·how unle!iable are 
operatlonal performancehmeasures:·base'd ón ·over-all 

simultaneously berthed at the berth group. The port quay wall length. For example, if the whdle 1.77 km 
marine superintendent or harbour-master should be berthing lenth of this berth ,grQIJP were achieving an 
consulted. This ,number of.shjps· can then be taken annual·: ~hrough,ri.Jt of 1 ~0.5 ,mil!'i'~~ 'tons pf general 
its the nurnber of berths for planning purposes. cargo, this ·would give;. 590.'tons per:linear metre of 
\Vhere there are lengths of quay too short .to handle quay, ·\vhich:\~ould gi,!neraliy'be éonsider~dJow. In 
average Jength ships, then these can be excluded and .. terrhs of''throúghput per; l.)edh for''the se\·en )¡erths. 
may be allocated to another trame stream. this would be better stated as 150,000 úms per benh, 

29. The illustration in .figure 2 depi,cts. ~case ·of old whic~ ,_is gen.erálly considered, goód~·-,· .' 
facilities where a planner could be misled:into believ~ 31.''The number of effective berths t!sed ·in canac­
ing that there are 11 berths; whereas ·there are'ih fac~ ity cakt!lations will often be diffei:ent from 1he: "ror· 
only seven ·· for the forec;ast average size of ship. In mal berth numbering system. For administrative pur-
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fiGURE 4 

Breal-;-bull,; general cargo .lcrmlnal, plannlug charti.R: bl.'rth re4ulrl'mcnls (IU-30 berths) 

AVERAGE 
NUMBEA OF GANGS 
EMPLOYED PEA SHIP PER SHIFT 

1.00 12011 10110 800 600 400 200 

TONS PEA SHIP PEA DAY 

ANNUAL TONNAGE 
fO~ECAST 

~MILLIONS OF fONSI 

poses, it will often be advisable to maintain distinct 
bérth identities, laid out, numbered, staffed · and 
nionitored separately, even when ships overlap berth 
limits. This should not affect -the planner's .capacity 
calculations. 

F •. Berth capacity c;;iculations 

32. ·The two majar quantitative decisions for the 
planner are: 

(a) How many berths there should be in the future 
benh group~ 

.(b) How much storage space should be provided for 
each new berth. and whether any additional storage 
space is needed at existing berths. 
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Procedures for each of the decisions aíe set out be­
low. Separate planning charts are given for terminals 
of two to ten berths and terminals of ten to thirty 
bcrths, but· befare large numbers of berths are treated 
as one group, it should be carefully considered 
whether the traftic stream is truly uniform or if sorne 
part of thc traffic would not be better handled separ­
ately. 

33. Supplcrnentary planning decisions are, of 
course, nccdcd with respect to each of the following: 

(a) The appropriate depth of water' at quay~ or 
moorings; 

(b) The appropriate quay layout for the operational 
plan proposed; · 

(e) The berth equipment needed; 
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(d) The appropriate leve! of man¡power; 
(e) The cargo delivery alf'id receiving system, 

34. For the break,bulk c&rgo íerminal, p!amdtJg 
charts LA and B and H.A ~nd B should be t~scd for 
deciding ihe appropdB<~e mmr¡ber of 'berth&, The i!I'S! 
·chart {see fígures 3 and 4) allows the plarmer to de­
~~rmi:ne th,e berth-day iil':quiremerH (the numhe~ af 

shlps; are 21t benhing polní~;) él.nd appnj:u.i~ 
· ;"nate number of berths remlhed, The;;;e v:alue5 are 

ut::ed as a stari¡ng po;n:~. for ~he serond ch:a:rí (see ng .. 
mes 5 :and 6) which gives ~he expec!ed ;:;lúp time: .a\t 
port and c~m b~ used as the basis fot a ·~usi-beñt:fie 
o:malysi!>" The relation:;h!r~s used w prepare 1he~e 
chart.s ar,::; give::~; in éH1fic~t TITI, sectli0~1 E, 

35. \Vh\1 regQ!:rd ~o ¡pY<li'l',~il'rf'0 dHi!(l ll" aht x!gu¡-e for 
t:JVerr-~:jge gau~g- prodtJc~d\-r~('!' a)·nJ v-nb{;:lf ~~)t ··Lt:Jn-1;jJ 
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or unloaded per gamg-hom} l"olf 'ihe 'breEk-b:~JJ¡s: ;-:,,z:::rf~1l 
gróup is ente:re:d! on the ch~wL Yhis figmc; be 

· \aken from :acíu@i :re;rformanc~ Óó(a oi:v!G¡r:e:.oi 2~ 
port, or, in ~h¡; case of a 11itV-' pmi, from cbser:;,_::~~a:ns 

..; • ¡re " ~. < " ,.. . ;:: • • 

MR1 mrormal¡o!fl aenvmg nom olnc:r j)OWt:s 'Í:k: '"'=· 
glütL The phumer thet'il desctnds verr;ca~ly :'.e 
,, t uming-poir.~~" where lhis vtrik;c:! l\ne n\t;';:;_~~' 'i.hc 
ilne indicatil?g n~e fraction of nm.;'; Ü~2~. 
~~{: ·worketL }:'"o;: B! íern1inaS V1(1tkjVlg ·t~;,;~J> 
shifts si}( days per week~ thi~ ftgct~or~ \~!ü::i~Ó (/e 
16/?.4 X 6!1.~ Le," sn .. This: fac1.or !hm: M:­

r;ount the norHvoi!l-dng day§ ~1l ihe ben.'h .. Alit;oit,g 
lhis factor. Ro wrrespond ~o chéin_ges il1 work h;g 
e•1.\lbles the pl<mne:r w :evskaR~ Kh<": tfíi:~d 
b;;;th-day requirerner;t M differen~ ~hHt sysk¡,:l!S. 

J6~ ~rhe D1annew ~he~il t(f~oves hn.;:!?.t:Jr¿;'t2!~gy ~() t~br::. 
l'''· .¡ r,·r~ :,.,,,;-.v ~ '''" '•''·'1 i "'''"' '·n ,-·,,¡ "<l!r i':~_.:)_;•; V ~-·Id ¡,~'"-',,,., LtAl!lc.-il!~a !fJ'-"-~''"'\"l ~ -

i!.t-n1.al and th6 appropriatc iln~ for ~he;~ 2tt:e§·ag;.:: ~'m;>" 
b~r, of g:angs emplcy,ed! p<,;or shi¡¡:. _ U:n::¡;~; 
~·ra:tdúi1 oí time worke:d, VJhk:l'u is the (J3r::i,rcl 



FIGURE 6 
Brcak-bulk general c;~rgo terminal, plunnin~ __ charl. 11.8: ~hlp cosl (111-30 berths) 
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of port management, the. average number of gangs 
·per ship is dependent on the size of ship and the car· 

··~go pistribution throygh the ship. This value should 
· therefore be considered constant for a particular trade 

and not something to be m,odified by the planner. 
However, if the size and cargo distribution of ships 
calling is likely to change, the effect on the average 
nun;¡ber of gangs employed per ship should be esti· 
mated. · 

,. 37. The planner therÍ descends again to· the annual 
tonnage forecast,- moves horizontal! y to the right to 
the number of commission days per. year (number of 
days per -year that a berth is available for ships) and 

-·finally rises to the approximate number of berths re-
-_ quired. On the way round the chart, the scales on the 
· axes· givé the planner thé following additional infor-
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mation: tons per day per gang, tons per ship pér day 
and berth-duy requirement. · · 

38. The example of the use of planning chart I A 
given ir:t- figure 7 has the following input-- data:-:· 

Number or tons pcr gang·hour . . . 12.5 
Fraclion or lime berlhcd ships worked 0.6 
Number of gangs employed per ship 2.5 
Tonnage forecast . . . . . . . . . 600,000 
Number of commission days ·per year . . .350 

39. These inputs will give a mean ship productiv-
ity of 450 tons per duy, and a bert~-day ,requi_rement 
of 1 330 days pcr year which requ1res approx1mately 
six berths. JJut this is only a rough indication and 
has not tnken lnto consideration the cost of ship time 
in port. To obtain this. cost, the berth-day require-
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ment obtained from · planning th.;m J is enicred on 
p!anning chart ri (see figurres 5 and 6). A similar 
melhod as; for the fírsi chart is then used wlth, as 
turning points, the number of b.;;rths, íhe number 
of commission day¡¡ per yeaur. the number of ber!hs 
again and the average ship <Cü5~ aí port per d3y, This 
ship cost would normt~lly indude bolh opemting <!i!nd 
capi'i.al costs, Differe1íH paH~s :&m tr&H:erl Hli ev<~l:JYilü;; 
fhe effeci of adding or sübUat!.ing berths. Eac'h 5)a~h 
gives the anrmal tOla! shrp time ai pon~ whidt ht~ 
dud¡;;s the expected shjp w~.iting~dme, and ·¡J¡e Rotal 
amm2<l :ship c.ost. . 

. 4!1 Tht e¡¡~mpl~ of ~h_c u~e of '!;'1R!I'I~viñlg dtar!l H A, 
g1ver¿ m figHre 8, has rh:rc' io!!owmg mp~lY fl¡¡¡~a: 

F.\,:,n~-c:!ay r~ulr<:men:c . . ~ ., , . , 
~~l!m!Or;:;r oí ·belfilh:> . . . • . • • • • 
Ntín~l!cr of' co:rrnnissli!.~lf'J ú,s~,~ í¡l·Ofi' y~~li" 35~ 
Ship cos;¡ per d"V . . • • . • , . ~ J.500 , 

fo!í !he f!ve·beri.h r:2<se (he ao~;:;.;Y tlrm; at j10H h~ ·;i ,m;;;, 
d:ay§ .. ·,yhile the six berni:h case the .,~:t 
";YOii. l§ rech.Jced to ] . .50ü 1:~:,~;ve:s. Th;;:.we i§ "'' furtht~ii 75· 
~a:r P.';duc!ion iíf'i. sllis~ if<JJr xh'-" seveh<henh t~.se, 
tb.Eing in mlnd tha~. du¡;:~ \~o gcmdiy or pi,'n:\ 

. ~:.v¡¡~J;~t:·! ~lá~~(!f) Of ~r.O~ ,_.,~:~ Gr~Nt.·H0t.ft7; 

:;.. 9 ~~ M t:~ !1l !b 
L.::......~~ ... ......__._~ ....... _,....~-...-..l-....:.. .. ~ .........-......,..l~ 

\ 

dlities in the event of al'l Unpredk~ed iUHt Ü¡::; 
better i:n a co1mtry's ewnomlt o~veloprne~itt cuc~!d b;; 
many times ahe cost of s.rt addilio:n<Jl he;rih, 
Iemaiiv.es need to be eval::..oate:dL 'fh:e 
have ~o a§cen.ain whe~helf ihe saving 
tweer!l ~he five-'benh ~m& 11'1-e: si)(-tcn~t· :<Jb;:;·.-ú,iív,;:::~ 
justified ~he investmem ir; thr;; addí~ional r.o~;;r:h. 
::r sü~ ~heu11 ~f ~he 5CVte~ll--ber~Jt 
fítd. This wouid normaii;1 he ,¡i1.Jm;; if·, a 
ana!ys~~ aE tt~scdbed h~ ?~.tL \~~H~C;. 'z:hé!~~{er. 

'H.·.Ontc- th~ irYm11be;!t ot rc;{:-:trl:b !rb:~:-~;,::;.1 

~;~~~~;¡~~~· ~~i~~~l~:~h~~fb~;=;~,~~~2~ v<:J::~~ 
tbtif'l in port planning l~a~ h~eii\ tú t:s~ Hte 
f-ñshionabfe berih it1'1gih f~)ii. :?:l ct~~S oi· in:~ff~c 1::-tCS[::Y.::-·~-
ii\1"' of tl'c ;:Ol'ai re·'·üi~"e"'l'l•elil ~~~ ~(; ~ 1¡1'"1 ;, .. ¡~''f"'' .. 
:;~,)~ ;!CI<!lí~i;ir' ¡f" ¡he"'i;~er;g~h ... , ;:~ nC•( ". ,::G:-;,;,;1;:,:,;,; 
r;ptimvm :>it1ce on a linean' qu:3.J! ~~n~g,¡:, ·[;; ks.;;; 
h.P th~ individual 'berth. Thl~" hr)jNf:VC.::i\ Jr;~WÓ'.!lC~.:~ Y'-'< 
anotht;t eu-ror ~ntc the ~rn,·:JJys·e1i r::l' ~~con\,·:>rn~c ~~x>,lz~~k-~ 
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FIGURE 8 
Examph.• of use of plannhl!LCharl II.A 
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tages and disadvantages. Each port should consider 
for each of its zones what is the most appropriate 
berth length, and for this it needs a broad anatysis of 
the ship lengths in the traffic stream in question. 

42. The governing factor is the aver¡1ge ship Jength 
for that particular stream of traftic. Experiments 
made by the UNCTAD secretariat using different 
typical length distributions show that there is a gen­
eral relationship betweén the amount by which the 
average berth length exceeds the average ship Jength 
and the amount of ship waiting time involved. This / 
relationship is given in figure 9 in the form of a ·cor­
rection factor to be applied to the total ship time at 
Pürt given by planning chart 11. With a safety margin 
of JO per cent, there is no correction to be made. In 
this way the effect of providing a greater or lesser 
berth length can be tested in the cost-benetit anal­
Yses. 

43. The correction factor indicated .in figure 9 ap­
Plies to all benh group sizes except for t-he single 

lOCO 

UIIO 

)000 

_, 
~ z z 
< 

berth, where the berth Jength múst of course be that 
of the maxlmum ship length. The correction factor is 
not p·articularty dependent on the number of berths 
since the economies of scale achieved by shifting 
vessels daily to make the best use of gaps, on a lin­
ear quay, rarely apply to more than a three-berth 
length. · 

l. Sensitivity studies 

44. Each of the figures used in the input data 
should have a sound basis. For example, the produc­
tivity used must. be based on a practica! operating 
plan for the berth, the fraction of time worked must 
be based on nn agreed labour policy, and the number 
of commisslon days must be based on weather con­
straints and a berth maintenance and dredging plan. 

45. There will often be alternative valúes for these 
figures, depending on other management policies and 

liS 
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sometimes on other port investments. Planne~ 
should eva!uate the costs or savings resultlng from 
varying the values. Where there is a real choice in· 

is to be placed on cargo clearance, the presem tra 11 ~;. 
delay should be assumed. Normally steps should b~ 
taken to reduce !he average transit delay if it excee~: 
ten days. rrorn these ti.vo factors the required h(.:¿. 
ing capacity is determined. 

i' 

· volving related investment-for exampie, whcre the 
extension of a break water will increase the number of 
commission days per year-the various output values 
given by planning chart n should be used to carry 
out an economic sensitivity study. 

49. The average weightlmeasurement ratio or de 11• · 

sity of the cargo mix making up the trame esing lh~ e 
storage must now be estimated. A!though the densi-

46. Where the alternative value demands manage" 
ment action, such as a change to a new shift 
system, it should be remembered that such a changc 
:-;1ay involve costs either in extra staff, in upgrading 
..:xisting staff, in hiring an externa! adviser or in 
higher pay for shift-working. These costs· should be 
set out in the economic sensitivity study in such <1 
way that if this alternative is chosen the necessary 
funds will be provided. 

J. Dimensioning of slor:age areas · 

47. The break-bu!k general cargo storage area re· 
quirements are dependent on many factors. For each 
type of area, for exampk~. transit sheds,~ open ureas 
and warehouses, a systematic procedure can be used 
by the planner. This procedure ís summarized in fig., 
ure 10 (planning chart HI). ami the relationships used 
to prepare this chart are given in annex n, section E, 
Thc various factors inlluencing the area requirements 
are discussed be!ow. 

·48. Of the annual tormage worked over a berth, 
part will be for direct de!ivery and part for storag€.~. 
either in transit sheds or open areas. The proportion 
like!y to follo'"' e¡¡ch course, and thus the proportion 
likely to pass through the storage areas. must be es;., 
tjmated. This figure is the starting point for planning 
~h~H'i m. Next, the ií'l!t;l':lge transit time for 'ihe cargo 
must be estimated. tJnless a great deu.! of emphasis 

ty of a cargo is often significantly different from th~ 
stoviage factor of tjlat cargo, O'<Ning to theJos1. s¡-;acc) 
in the ho!d of the ship thai cardes ¡t, it is usüaily s:i· 
tisfactory to use the iatter, bearing in mind the beh 
of accuracy of tonnage forecasts and ihe similar ncfc 
to allow for lost space in the store. Typical niiios ar. 
givcn in imnex !, table L foif the es¡irna~ed dens\ty. 
the net hó!ding volume required can be calcu¡a!t>.l 
'Ío this volume must be added an allowance for brc·· 
ken stowage, that is, for the extra space needed •xhcr; 
consigmnents are taken apart and the: v.arious herm 
placea scparately, A typical figure would be a 20 pu 
ccnt allowance. which has bee:n inccr~;crated in th~ 
planning chart. ~!he plan.ner now h!;ls the gross hoi.ct· 
mg vo!ume requ1_red, whrch must be :;onvened to !!'!:: 

stacking arca required. 

50. For the cargo mi};; C(mccmed, th:; .av.;q;t: 
stac!<ing height must be estimaied. Fo:- plMHling put· 
poses this heigha is the average the Sli"lt'hir;~ 
heights of the vBrious car¡;,oes ~ha1 make up ~h,~ 'T'¡,_ 
in a full store. The stacking heigh1 ls a funtiion .e: 
cargo type and packaging type, and 1hese :shot~ict b:: 
the determining factors. rn the case of bre:il.(-h:ú 
cargo, diiferent commoditie~; may be. Stt.iCkcd íO 2 

height of from one to three metr.es,. the average f¡f· • A 
ure being two metres. Fwm !h!s height the s\.ad.ir.;: W 

. are<l required can be determined. · 

5L Th~re may also be ""· choice te b\~ m~d~: ¡;,:;· 
~ween the cosLofproviding facilities for higher St;iC}." 

l16 



fiGURE 10. 
... ... 

Break-bulk ¡:eneral car¡:o terminal, ¡Íiannln¡.: chart 111: stora¡,:e area requirements 
'h ;. 
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ing and the cost of the larger area requirements 
caused by lo\Yer stacking. In this connexion there are 
.severa! considerations to be taken into account: · 

(a) The cost of providing stacking equipment 
which can work to the fui! height chosen; 

(b) The cost of building a store of sufficient height; 
(e) The limitations imposed by lateral Jorces from 

the stack acting on the watts or the store; 
(d) The.limitations imposed by floor weight restric­

tions. 
Floor weight restrictions are not generally critica! at 
modern terminals, where the berth surfacing- is more 
often governed by wheel loadings of mobile equip­
ment and where shed tocation is flexible, but a check 
must always be made that the .storage area design 
loading is consistent w¡th the noor slab c.lesign spcc• 
itication. The noor loading, in tons pcr squarc mctre, 
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is obtained by multiplyirig the maximum stacking 
height by the cargo density in tons per cubic metre. 

52. The average stacking area required must be in­
creased by an altowance for al! space not used for 
stacking, for exampte altey-ways, offices within the 
storage arca, customs checking-points and social 
amenities. At the early planning stage when detailed 
layouts huve not yet been prepared, an average figure 
must be used. For a break-bulk transit shed a typicat 
attowance would be 40 per cent. This figure has been 
used in the planning chart to give the average stor-
age area rcquired. :;:· -'-

53. A reserve of storage capacity must be provided 
over and above the average holding capacity, ío h'an­
dle the variation in demand. It will rarely be econom­
ical to provide a design capacity to cope with. the _ 
very highcst pcaks of demand, but the capacity 
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chosen shculd r;;; ~t:;Tkient ;"cr hw.:.n;r.g th;;; rrl;!¡omy 
of peaki'i or su,g¡;:;. · for etíample, wlth fespÚt 10 
figure ! 1, which shcws a varying dcmand en a ~tore, 
it i;; dear thal w design for the average dcmand 
wnuló be quitl'~ .. n<satísfactory. Whtther 1he desig:1 
capacity should be set at level A or at !cvel B, for ex­
amp!t, depends on the relative cost of providbg :md 
maintaining the extm capacitY which is ld!e for n 
large pan of the time, as against the cost of running 
ou1 of capacity and having to take emergency acíion 
lo prevení or cure the resulting congcstion. 

.FlGUR.E 11 

\'ariation in slora¡:e d~:mand 

D t&lgn copoclty A 

modern break-bulk berth 1ransit shed should be: half 
its ]c¡;gth, ·but not iess than 50 metres. 

K. .TransH areas 

57. The purpose of transit areas within the pon is 
primarily to provide a buffer zone to harmonize the 
faster ship·shore now with the slower shóre-inland 
movement. In addition, these areas provide a safe 
place for checking the condition of al! consignments 
and their correspondence with the manifest and bil!s 
of lading, and for accomplishing the · necessary cus­
toms and dclivery formalities. In no event should 
transit sheds be used for long·t.erm storage,· which 
should be a function of warehousing areas not adja­
cent to the waterfront. 

58. A rough preliminary estímate of the requisite 
noslen ~ep~.:lly a · size of iransii sheds can be made on the basis of ex-· 

54. \Vhere the form of the variation is known-for 
example·, where the size and fr~qu\::ncy of the shlp· 
loads which give rise to it are known, as well as the 
hinterland transport movements-·the cost ca!culation 
can be reasonably accurate, ~lnd a design CHpacity can 
be found which is an economk mínimum. Such cal· 
culations \Nii! sometimes show that the cost of con· 
gestion wil! be so much higher than the cost of idle 
storage that the best decision is to provide for the 
maximum li.kely dermmd. 

55. However, when there ís little knowledge Óf the 
expected shape of the demand variation-for exam 6 

ple, in a comrnon-user terminal--there is little scope 
for linding tbe mínimum economic design. 1 Jere it is 
more <~ppropriate IC! rcly on experience. The UNC· 
T AD secretariat has examined a number of difTerent 
cases and found that as a gener<:! rule ít is desirabl.:: 
to provide an additional 40 per cent as reserve capac;n 
ity ovcr and above the basic capacity. Thls substaniíal 
margin, which is applied in additbn to the exrra 
spaccs needed for acc.,;ss, broken stowaze :md admin­
istrative areas, is a safe figure. To províde Jess than 
a 25 per cent reserve would be unwise under any dr­
cums1aoces. 

56. With the reserv.;; capacity safety factor, the 
plarm:.r can complete his drcuit of the planning ch<H't 

- and determine th;.; dcsigr• .:.t0rage area. On tfn:-: basis 
of this area, the :1ecessan! dimensions ~an h~ :~elect· 

- ed. The length of the sJ·.i-.d or open·stor;;¡ge .:weíl vJiir 
generally be governr,:d by tb-:; benh length, f..lthoL:;<;i"'' 
ample provision must be made for access to the part 

·. of the berth that is behind the shed. Th~ wídth of 
ihe shed will gen":nl!y be govemed by 'l.hc:;; operndon~ 
sl distances over wtiich l1 \:; <>r:reotr~bl~~ ;",:' hnndlt th-; 

_cargo. As ;JI rough ,._11;~ of tilur~1b th;;; wdth .;:.f a 

perience of existing berths or in neighbouring pons. 
While the length of the sheds is usually nm¡ted lo 
about 11 O to 120 me tres by the average iengih of !.he' 
berth (about J 60 to 180 meíres) and the necessity of 
leaving wide nccess space- between two neighbot~ring 
sheds, there is more freedom in selecting · the wídth 
of the shed. Experience in many developing coun\des 
has shown that sheds should preferably b¡; not kss 
than 60 rúetres wide, wilh 50 metres as an abs0hJ1e 
mínimurn when thcre· ls a shortage of avallable spar::; 
on land. 

59. In most countrles amp!e storage shGold b~ 
provided in the open, especially when the líainy s~~ .. 
sons are short. Vehicles and agricultura! and m<:Kl~ 
building equípment do not require covercd stor?.gt, 
nor do construction steel, oi! in drums ai<d rnany 
other goods. As much storage in thc:: op<.;n srH.Juld 
provided as local land conditions permh~ withiC!, ol' 
course. some reasonable limits. Open swmge yHd::: 
should be well marked and clearly separa~ed from 
roads and p.uking and ioading areas .. They shouk! 
levelled ~nd proper!y- paved, wi:h adequate provis¡on:; 
for the dmlnage of rairiwater, 

60. ln the seiectkm or 2 design for 
sheds., tl1e following · emJrs of dr:sign 
avoided: 

(a) liwJffícien!. width of shed, t!elow the <>bmh·;~,: 
rnírúa'lum aí SO meire.s, wllh a resultan~ sh~irt.sg¿ sf 
stomge space; . 

(b) An eJ<cessiv~ number o!' intedn!!' ::ük:nr~~r _=s;;i!J· 
porting the r9of, which will impede ~he f.--:;¡;; n·,o•;e·· 
mcnt o!' mechankal eq'.li~ment Üi addiHc.m -lü r-:::ch:Ja 
dng slightly the usable: space ;¡:m ~he noor~ 

(e) I'"Jadec¡uate; ven\.lhd~n $li!!~5 Hgh!.ir~g, ma::i~:~ 
cargpnha11dling D'ld rcading "the signs s!ovJet ~l'i;': 
r;li)f¿ diffkult,; 

~e;) fOOl' ;:¡ua1ity of the i)oc;,¡¡-, Jaot St:HOüfh anJ 
~ . .:nH enou;sh; 



(e) An insufficient number of doors, and poor be able to dismantle a transit shed and re-erect it in 
"'Jspension of doors so that opening or closing them a different Jocation. This may be a factor in choosing 
is difficult and slow; the form of construction. A certain amount of mate­

({) Waste of space 6n offices within the shed rial is damaged in dismantling and re-erection, btit 
which could be Jocated on an upper leve!; normally none of the main members is affected. ,¡f 

(g) Too salid and monumental a construction, un· the work is done carefully, with professional sup~r­
suitable for alterations or dismantling of the shed and vision, the only loss may be the holding-down bolts 
íts erection on another site. and a few roofing sheets. 
Wíth the sale exception of the Jast point, al! the 63. A further desig·ri point which afTects the flex-
deficiencies Jisted above may have an unfavourable ibility of futuré operations is the design for loading 
effect on . the efficiency of operations within transit platforms at the rear of the transit shed. For berths 

. sheds. · · which are expected to continue to be used for.break-
-bu1k cargocs for sorne considerable time, the 'rear 

61. Multi-storey sheds are not normally appropriate. loading platform ,running the whole Jength of the 
either for . transit sheds or for port warehouses. shed is advantageous, as trucks m ay be loaded · or 
Single-storey sheds greatly simplify cargo-handling discharged without the use of fork-lift trucks. 
and obviate the need for expensive founclations and 
cargo lifts. Various types of shed are shown in fig- 64. A slóping floor design which gives a leve! en­
ure 12 which create an interior unencumbered by in- trance at the quay side and a raised "platform at the 
terna! support structures. However, the complete. ab- delivery side is useful if the slope can be kept very 
sence of interior columns will result in a more expen- slight; a slope of 1 in 50 is often needed for drainage 
sive structure than a shed with a limited number of purposes, but a slope of more than about 1 in 40 can 
columns, which can be placed in such a way as not make stacking by fork-lift truck difficult. Thus,· for 
to obstruct operations. the average truck tail-board height, it will only be 

possible_.to keep the slope acceptable in shed widths of 
62. To achieve the goal of flexibility in the face of 40 m.etres and upwards. ·· 

:hanging terminal requirements, it is an advantage to 
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"1'ypes of ~ransit shed con~tructlon 
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65~ If the- shed-long loading platform is 'considered 
unacceptable, then it may be preferable to keep the 
surface at one leve! and to use mobile loading ramps. · 
This point must be studied at the time of design, and 
the cost of a sufficient number of mobile ramps must 
be added to the list of berth equipment inc!uded in 
the project costs. For this form of shed, the shed 
floor can be sloped on both sides with a slightly 
raised rib in the centre. This arrangmeent can help in 
saving cargo lying on the other side of the rib from 
water damage in the event of fire-fighting or washing 
of the shed. · 

·M. Warehousing 

66. Warehouse storage is needed: 
(a) When the maximum cargo flow ex.::.eeds the 

storage capacity of a reasonably-sized transit shed; 
(b) Where the port wisl1es to engage irí the com­

mercial business of long-term storage of cargo, for 
example, for cargo that must be aged, or cargo which 
is to be sortcd, packaged and sold from the ware­
house. 

67. In deciding what is a reasonable size of ware­
house it should be recognized that the transit shed 
and the wur~house in the rear are complementary: it 
is their total which makes up the storage capacity. In 
deciding how to divide the total storage capacity be­
tween them, the following factors must be con-
sidered: · 

(a) In many developing countries the cost of the 
labour necded to transfer goods to the warehouse is 
low and the cost of quayside land is high; 
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(b) The.\~ ~::; bL~h ¡;¡ m1nirtliJm ;;pu:::tl ;;,¡_,:~á~d for sa~~ 
isft.lctory operalior>:; a;"od a maximua~ ::;i;eá dimcnsim1 
before inten1al tra':!d dis~ances become íoo great; 

(r) The finandnl incernive to cons;gnee;; cr avakl· 
in:~ the cost of transferring goods to the warehous•;;; 
can oe a useful means of preventing excessivé de.ar· 
an;.:e de!ays. 

N. l.ayout forr deep~sea be¡·tbs 

68. The modern break-bulk berth. _ especially in 
developed countrí.es, will be re_quired to accept an 
i-ocreasing amount of palletized or equivalent (e.g, pre· 
slung or bundled) cargo. Very few pure pallet berths 
are likely to be needed, but the changes in break~ 
bulk berths made necessary by the increasing size of 
ships entail the gradual incorporation of many of the 
ope.rational characteristics of the palletberth concept. 
These include increased berth length and the províu 
sion of a large total terminal area including a wide, 

-well-!ighted quay aproo wlth s width of not less than 
· 20 metres and preferably one of 25 o:r 30 metres. The 
need for better protection of most break·bulk generB.¡ 
cargo resuhs in the increase of the total shed are-a . 

su eh as a sm;:;ll shf:h~r for I!Wbile · -::1uipment,. si.mi­
tary facilities, chan;sing mGrns, a f;r- \.-aid station and 
a canieen to ::;erve ih<; gmup ,:,, ·:;erths. A s~parate . 
shelter ; .. r explosiv·::~s or inílamn,able f~Dods may also.A. 
hr;: neu -d~ and its locatio~ will c>.pem:l '-''n lü,;a! portW 
regu!ations. Altogether, a ·200-meL·e .. wide strip is the · 
minimum usually needed- to provide adequaie space 
for nll essential facilities-cargo handling facilities, 
transit storuge, delivery and receiving areas and an­
ciliary services. The ofiices in the vicinity of th~ op­
erating area should be u·sed only for the personnel 
needed for daily routine operat-ions. 

O. tayout for coastal or island berth 

72. A layout suggested by the UNCTAD secretar­
iat for a small berth for coastal trade or as the general 
cargo facility for a small island is shown in figure 14. 
The features to be noted here are the ro/ro ramp :md 
the dear road access to it. Substantial cove<~d storage 
area is ofter. needed at such b€rths since they may 
also be required to assume a limited W8rehousing 
role in view of the absence of users' de¡.>r~~:¡: irl the 
local area. 

. 69. A typical berth layout for a modern break-bulk P, l\fanpower pYanning 
berth group handling conventional dc!cp .. se~ liner 
traffic is given in figure 13. This diagrarn illustrates 73. The principies governing the organization i'lii!d 
several .points: planning of the use of labour are discus~ed ~n the · 

(o) The concept of a self-contained ;wne where the ILO publication mentioned in the reference ~ist give¡¡¡ A 
operations are planned and co-ordinated by a single . in annex m. That publication places the emphasis on W 
management team; . · the social aspects of changing methods cf cargo hand-

:1 · · . ling, since these are the constraints . whlch usuaHy 
(b) The substantíal ar.eas needed for operations, de· limit thc pc-rt management's fre.::dom of action, 

!ivery. zones and vehide parks and movement; 
(e) The ¡;;rovisior~ of offices for agents of ali kind~¡ 74· Pureíy from a quantít,.~iv;; point üf vi.ew, fi-:~;,'"' 

is the requirement fcr the _plsn:1~r io ~:pecíf:;.l ~he sb:t. in the immedíate vicinity of the operating area, to r '" o •. tJie cargo-handling labour force needeci! ~o r.;¡:seni1;. speed up the documentation and clea¡ance of con· a port. It is ne<.~essary, as wlth berthi:ng-~'loiTlts ;md 
signments~ storage, to plan the size of the labom forcf;; Sefji:if~\c,ly 

(d) The provision of substantial parking areas for for each berth group or :wne, slnct; ~he.re ~''rG í!O~ likc· 
trucks and for prívate cars; ly to be signifknnt econornies of ~;cak ext~nding t::--

(e) The dearly laid one··way .rfJa.d clrcuh; yond ihe boundaries of a port zone and fur~':oer-,¡:;J;-.::: 
(/) The central mad and raí! delivery zone. productivity and labou.r modvat;üía ::h<L~tild ;te> 

proved through a reasonabk degree of ;;~~>t;.:;:;;J¡z:H;c¡;, 
70. Each shed. witl' an area of over 9~000 square 

metres, wm· typícally hoid a maximum of 5,400 tons ?5. The composition or siremh of s gz.r:g ·wm te 
of míxed cargo. For berths handling 100,000 tGn~· pcr the subject of negotiation he~ween íh~ _¡:;::nk:3 ::mti 
year through the shed, this sixe of store would H.!!ow the oulcome wi!i be arriw:d sd lJy !:1gmeti!H!Ti' · 1? ¡::; d1f· 

· goods to ha ve an average íransit time of 14 -rl<!ys 011 ficnh ~o lay down what tl1P mír<imn ,., c·he .-..i' r' '0
'"'" • 

the assumption or one ton of goods per $qua re metre. sht,;uld bt"; fo¡ diiTererü- tyG~~ .. o~:- c~;g~~·;n¿·J <¡_';~{;~~~'·¡~ 
room for marke.d difference§ of co!nim:._ ''~!·¡e:,-~; ::;, of stacking area. The warehouse could be Joc¡:¡ted ,, ,, . t A 

1 
, , . , . ~ . ... · 

further aiay withom serious disadvantage, or !t ta"H!re;orc, a g¡ea uea .o o.;; E:aiú n"' i&Vv~-"a ~}i ns~ !tK-
, · . ._ ing p.:_,ang strengfhs too ?.'io,idly k ,¡:¡dv:om,--:1:;. but &ii.:;-.:1 could be replaced by an open siorage, zone H there · '" .-

• 4' in_g them to be &dapt¡;d to n;i;ei :re1.,l Tll'cd:L Tht~ :!írsl were a high proportwn !.'if open swrage c8rgo, h ~1 
f , v r. síep is UJ decide the <.·•n:ro¡¡;rrwte labút.:;< :rem.íL-ciw:.r:L; !arge number o l.'·met::·e-¡f.lflg truck8 ·...-, ><.: :,:;;x.l lC·~· Y.- -. 

for the berth group &nd to pian in ter;_.\:$ ,of tltHt>0;;t deiivery. the :road/:rail delivety zone wm;;ló havc.1o b;;, 
.... d • ¡¡ • "1 t ' ... ¡ ' ·¡ • . Df ga~g:; rai.her th.an ,i?.1 1.~nm.::: [Jr í:'H",~ip,·'-'.'07. Th~ ~'P" e w1uene . In a cases ~ne 1'31 racKs ::;"ou,o .~e ~;f:.,.. 1 1 

·-- h 1 • ,. , • 

f¡ h · ¡ h ,. 'J propna .e 0 1U1g~r_,)'00 S!Zt~ !t1f ~;~~ .. sn ~frt ~r;.,· o~rt1. 1Us w1t 1 t e concrete sur1 ace to a1 ow easy i>~6;:;ag,, .c. ~ 
of road vehicies cmd wheeled port eqdvmttE~, g:n:mp m~.y be cakv1M.edl r:pp!OJé¡,.-,~1ia1r .fS :~~:k;;;;,: 

,;~.... ' l . ~ .. <> uang·pC>':J ~¡z:; ptr s~Hfi z= .I" .. Verli~t: (,;,mee. e! :;_ :'.'§ _.-"\: 
71. In additíon, ';'par,;{~ '''~iit be avsil~:b!?. ii! ihe arw. ship per ;:,h/. ti>·n;;;:;; ~;,¡¡ m;m-

of thc rear of the bert!! for ;;;omc alM;E~IT f"cilitks be; or teni~.> in \he :tO!;t 
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_ Thus the total gang-pool size for the zonc will be the 
gang-pool size per shift times the number of shifts 
per day. 

76. However, this rough rule takes no account of 
the need, when al! berths are occupied, to provide 
extra labour for peaks of demand caused by the si­
multaneous starting of work on a group of ships or 
the need for u.-gent working on a number of vessels. 
Where there are more than six bcrths in a group 
sharing the same labour pool, no significant allow­
ance need be maqe, but for smaller -numbers of 
benhs a reserve capacity of extra gangs above the 
number given by the approximate calculutioJl may be 
needed. A shortage of gangs during pcriods of peak 
demand has a direct effect on ship turn-round time._ 
For typiéal traffic streams and berth occupancies, a 
simulation technique has been used to quantify this 
relationship. 

77. Figure 15 shows, for two, four or six bcrths in 
the group, the increase in waiting-time caused by 
various levels of gang-pool size cxpressed as the ratio 
of the number of gangs availablc to the gang-pool 
size given by the approximate cLJiculation rnentioned 

\ 

above. Thc effective gang-pool size is defined as the 
average number of gangs that are available to work 
at the terminal during a shift. Thus the number of 
gangs in the pool for one shift must be increased by 
a factor to take account of ho!idays and il!ness. A 
typical factor is 1.3. The average number of gangs per 
ship per shift is one of the elements used in planning 
chart l. As figure 15 shows, as the number of benhs 
increases, thc demand is smoothed, and the benCfits 
of a ratio greater than 1.0 are reduced. 

78. For example, a two-berth port, with an e!Tec~ 
tivc gang-pool-size of four gangs and utilizing an av~ 
crage of two gangs per ship pcr shift, would have a 
ratio of 1.0. Therefore the ship time at port for this 
case, determined from planning chart H, would have 
to be incrcased by a factor of 1.2 whích is obtained 
froin figure 15. This increase in time is caused by 
shortages of gangs during peak periods. The waiting­
tírne correction factor can be used in cost-benetit an· 
alyses to assist management in cleciding hmv large 
thc gang pool should be. In the above example, in-­
crcasing the effcctive gang~pool size to five gangs 
would give a ratio of 1.2 and reduce the correction 
factor to l. l. The lO per cent reduction in ship tum-
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round time wou!d have to be compared with the cost 
of 'increasing the gang-pool size. This analysis would 
assist management to determine the best gang-pool 
size. 

Q. Quayside rail track 

79. Although the volume of cargo for direct dis­
charging to and loading from raíl will be thc govern­
ing factor, there is a strong case in general against 
quayside direct delivery to raíl for break-bulk opcra­
tions. Quayside wagon shunting operations are very 
difficult to organize in such a way that high produc­
tivity can be achieved at the hatch being worked 
without interference with gangs working othcr 
hatches or other ships. Where possible, the loading to 
rail for onward transport in the case of imports, and 
the sorting of consignments from up-country for ex­
port, should be carried out in a rail yard away from 
the quay, with transfer from and to the quay being 
carried out on port rnobile equipment, normally trai!­
ers. This move away from direct delivery to and from 
rail transport is due to the declining volumes of 
packaged bulk shipments being carried on general 
cargo liners. Only where ¡¡ continuing and large 
volume of cargo in the form of heavy machinery, 
iron or steel and large bundles is foreseen, would the 
provision of quayside rail track be justified. 

' 
R. Quay cranes 

80. With the exception of those ports where thcre 
is a large tidal range, thc· use. of quay cran~s usually 

offers little handling advantage over the use of ship's 
gear while entailing heavy capital expenditure and 
additional rnaintenance problems. The difference in 
productivity bctween quay cranes and ship's derricks 
has generally been due to the difficulty of working 
derricks direct to raíl wagons without frequent shunt­
ing. If there is no question of direct working to raíl 
wagons, the difference in productivity becomes in­
significan!. The advent of shipboard electric cranes 
further sways the argument. The strengthening of 
the quay edge necessary for quay cranes, and the in­
stallation of the requisite crane track and electric.al 
cquipment lnvolve further heavy expenses which 
should be avoided where possihle. 

81. It may be necessary for port management to 
accept thc idea that the traditional forest of crane 
masts is no longer the right picture of a brcak-bulk 
berth group. A clear, well-surfaced apron for speedy 
transfer operations is a more appropriate picture. 
Only in the case where a continuing and large vol­
ume of hcavy lifts is forecast are rail-mounted quay 
cranes just i fied. ,. 

. 82. lf conventional rail-mounted quay cranes. are 
not to be provided, a small number of mobile cranes 
on pneurnatic tyres will be neecled to lift the heavy 
itcms, including containers carried on deck, that will 
inevitably arrive. Normally, these special cranes will 
be needed for only a fraction · of the ship working 
time and the number required is small, normally one 
per berth or one for two berths. When not required, 
they can supplement the mobile cranes working in 
open storage areas. These heavy mobile cranes with 
high towers for ship working are at least as expensive 
as conventional quay cranes, but-they are much more 
nexible. A typical crane is shown in figure 16. 
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FKiURE 16 
Muh.ilc ducl.: .. idc tm~t·r rrane 

S. Pro"ision of mobilc cquipment 

. 83. When traditional handling methods are uscd in 
convcntional break-bulk operations, thc cquiprnent 
al!ocated for the trans"fer of cargo to and from the 
quayside is often insufficient to pcrmit the transfer 
operation to keep up with the hoisting of Joads in or 
out of the ship's hold. This is demonslratcd by the 
frequent sight of a stationary crane or dcrrick waiting 
for a load to be hooked on or off. Careful equipping 
and planniúg of the transfer operation will thus often 
be the most effective single methocl of raising ship· 
handling procluctivity. 

. 84. It is dif0cult togive clear economic justifica· 
t10n for any spétific leve! of equipmcnt for thc qu:iy. 
side operation as can be -clone for the provision (¡f 
berths and sheds; the estímate of equipment needs 
must be based on experlence of the type of opcration 
proposed. When the equipment needs ·ha ve been es­
timated .they rnust be included, together with the es· 
timates for reserve equipment, spare parts and main· 

. tenance services, as an integral part of the invest·· 
ment proposal.' No attempt should be made to econ­

. omize in this area, since without proper equipment 
the economic and financia! success of the who!e in­
vestment will be jeopardized. 

85. in recenl years the quantlty of mechanica! 
handling equipment needed per berth- has incrcasec! 
owing to tbe greater varíety of cargo classes, inc!ud- · 
ing a higher proportion of palletizecl cargoes, and in .. 
creasing numbers of conlainers and heavy Joads car" 
ried on virtually every route, togcthcr with a conl.in­
uation of the traditional bre;1k-bulk cargo. Moreover . 

. higher cquipr_nent requin~rnents !.han s~em .appropri: 
. ate at first srght must be provided to allow for the 
time equipmenl ia out of service because of sched~ 
uled rr.aintenance, breakdowns aml repalrs. 

86. As descríbed in part one, chapter I, the project. 
¡1lan for a ncw devclopment should include an oper­
;-¡tional plan. This plan should describe how ships are 
to be discharged and loaded, how · goods are to beA 
t ransfcrrcd to and from the ship's side, and how theyW 
are to be stacked in the sheds and open storage areas. 
Th~~ equípping and layout of the facilities should be 
based on this operational plan. 

87. Ncvertheless, it is often diff:cult at the time of 
planning a break-bulk berth to estímate · precisely 
what the proportions of the different traffic will be. 
In this case a standard equipping policy can be adopt­
cd, along the lincs set forth below. 

88. The types of equipment needed for each part 
of the opcration are as follows: 

(a) Discharging and loading: 
Where ship's gear is appropriate: ni! 
For containers and heavy lifts: mobile tower 
crane at ship's side 

(b) Transfer between quay and storage areas: 
Fork-líft truck 

or 
Tractor/trailer combination 

The tractor/trailer combinations can be used in rnany 
ways, according to the transfer dístance and how 
long the tractor would be immobilized. either at the 
ship's side or at the stack if it remained couplcd to 
the trailcr. ·In principie, as suggested in the UNC­
TAD publícation, on berth throughput,1 the tractor 
should be uncoupled at both ends of the journeyA 
working with three sets of trailers (one being loaded:-' 
one being unloaded and one being towed). This is of-
ten difficuit to do, and moreover, slnce the optlmum 
methoct of transfer may be to tow either a single 
trailer or a train of two or three traiten;, exact plan­
ning is diffícult. An over-al! ave~age for work\ng 
rncthods would be in the region of two tractors and 
eight traílers per gang. 

(e) Stacking and sorting in shed or open areas, and 
delivery from these areas: 
Fork·líft truck 

or -
Mobile yard crane 

89. lt ís unlikely that equipping decisions will be 
needed for a single berth in isolation, since to rwo­
vidc for all possibilities will then be ·ve:ry costly. h ls 
preícrablc to plan the equipping of gwup~ 0f 
berths--say, three at a tímc--with a dailv a!location 
of the thn::e-berth pool of equiprnt!nt ;.~s réquired. For 
the thrce-berth group shown in figure l 3, \he fol!ow­
ing would be a suitable scale of equipmení fnr allo­
cation among the 10 gangs: 

(a) For 4 gangs working ship's derricks to fork··Hfi 
trucks: 

12 fork-lift trucks 

---------
1 See Berlh tluoughput: SyMematic mellwds jor imptm·i,;g g<>m'rr.JJ 

cargo opemtions (United Nlltions public:;tion, Sales Nr•. E 74.lU}.!j, 
chap. rv. 
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(b}For 4 gangs working ship9s derricks to trac­
t_or/trailers: 

8 tractors 
32 trailers , ... 

(e) For 2 gangs working mobile éranes to trac­
tor/trailers: 

2 mobile tower cranes 
4 tractors 

16 trailers 
(d) For transit shed and open. stora,ge area opera­

tion: 
8 fork-lift üucks 
4 mobile yard cranes 

· 90. The three-berth equipment should then be 
boosted by a reserve for breakdowns and preventive 
maintenance, as follows: · 

Mobile cranes . . . . . . . . 

Fork-lift trucks. 
·í Tractors 

Trailers 

- ' ~· 

. . . . . . . . . 20 per cent 
(but it will often be necessary 

to provide one spare cranc 
in any case) 
25 per cent 
20 per cent 
5 per ct::i'll 

~- ·-· 

This. gives a_ total thrEe'-berth é-q~.i~ment of: 
20-ton mobile tower cran·es 
JO-ton mobile yard cranes ; 
Fork-lift· trucks . . ·:' : . 
Tractors ....... · . 

: Trailers . . . . . . .. _ • . 

3 
5 

25 
15 
50 

91. This- level· of- _equipping. can be scaled ,up. or 
down according to the number-of gangs in the oper­
ation pl<ll1 for the port zone. · lrr the absence of-local 
operational statistics, the following number of gangs 
may be assumed for planning purposes: 

Deep-sea ships . .· 
Smaller coastal and 

short-sea. ships 

3 gangs, occasionally 4 (average:. 3 l!J) 

1 or 2 gangs {average: 1 Yl) 

T. Cargo-handling attachments 

92. The correct range of minar cargo-handling 'at­
tachments cannot be exactly specified until the de­
tailed composition of the traffic is known. In arder tf, 
makc funds available for their purchase, during anr.i 
after commissioning of the new facilities, a definite 

fiGURE 17 

Ex¡uuph'S uf fork-lift truck atlachmcnls 

Carton clamp Bale clamp 

Drum clamp Post attachment 
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this is not done ther-:: can be dclavs in obtaining au· 

. thor!zai.ion íor miror pur:.;h¡¡ses -that t:.!n. serious!y 
endanger the opem!ion of the new facilil.ies, 

9;). A few of the attaclímenls which may' be re~ 
quired for fork-lift operations are iliustéaied ín flg .. 
ute n . . Mobile cri:\,nes wlll also need a range of hook 
gear., including container spreaden.i as well as stand­
ard s!evedore's gcar. A suitabJe provisíon to inc!ude 
in i.he project budget is a fígure related to the num­
ber of cranes and íork .. Jift trucks provicled in the fo'i­
lowing manner: 

BudKrt CCJJI o./ ollot'hmrnts 
as u Jl''tcrnttJgl' oj 

itJIUI purrllau prir' 

lO 
15 

can be uscd to work in and out of srl,ips' holds .. for 
large consignments .. They consist esscntially of two 
continuous strands of éhain which cm'fj? a continuous 
canvas hand arrangcd in loop pockets. Although · the­
oretica!!y such c!evators working continuousJy can 
produce substantial outputs, in practice there are fre­
qucnt intcrruptions and in general terms it is unlike­
ly that a pocket e!evator can reach the spced of a 
well-plannecl conventional lift-off operation. 

95. Various types of conveyor, such as slat, rÓI!er, 
belt and plate conveyors, cart be used wherever the 
physlcal c!imensions of the ship and quay permit, for 
cxamplc in the side ports of side-loading ships. They 
may also be used in transport sheds and wareh'ouses. 
Ali conveyors, however, form a barrier to other 
movcmenls and therefore conveyors made up of port~ 

Mobii~ wwer crane 
Heavy fork-lift truck 
Ligh¡ fork-lift truck 25 , able sections a're to be preferred to fixed ones when 

u. 
94. There are certain limited roles for elevators and 

conveyors in break-bulle operations. Pocket clevators 

used on the quay apron. Although conveyors are 
ideal for horizontal transport, ihey are not ch(!ap, and 
the scalc, speed and flexibility of the open.!i!on 
should be carefully assessed befare ir~sta!ling ::. large 
conveyor system. 

'~,6. 
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Chapter III 

CONTAINER TERMJNALS 

A. Container ship de,·clopment 

96. Container ships are generally classitied into 
"generations", that is, as having characteristic,s typi­
cal of certain stages in container development and 
container ship building.' The main characteristics of 
each "generation" are shown in table l. The terrn 
TEU is a useful standard term for defining the car­
rying capacity of a container vessel. One TEU is & • 

twenty-foot eguivalent unit and therefore a forty-foot 
contaif).er-co·Únts as two TEUs. · 

TABLE 1 

PhysicaJ characteristics of container ships 

O..~r·u/1 0..ff·oll Contoinn 
rapacity ltngth •·itfth Draught 
<TEUs) Dlft·i (mtlrtJ) (mtllt'I) (mtlft'l) . 

"First-generation" 
container ships 750 14 000 180 25 ' 9.0 

•• Second-gcneration" 
container ships ... 1 500 30 000 225 29 11.5 

"Third-generation" 
contain~r ships ... 2 500-3 000 40000 275 32 12.5 

.:,¡· 
.e 

97. To keep operating costs to a mmnnum, the 
rnaximurn utilization of these large modern vessels 
rnust be achieved. Thus there has been a move to re­
duce the number of ports of call of the motlier ships 
·and to introduce feeder vessel services to the ports 
with smaller volumes of trade. The feeder ships have 
the task of relieving the long.-haul container ships 
from rnáking the extra calls which greatly increase 
the total time they spend in ports. Feeder ships vary 
in ~ize froin capacities of 50 ío 75 TEUs up to 300 
TEUs. 

98. The rapid spread of container _operations has 
been very fully documen.ted. A detailecl cliscussion of 
containerization and its impact on ports in developing 
countries is given in the UNCTAD publication on 
the subject 2 and in a series of reports. prcparing by 
the UNCT AD secretaria! on the subject of tcchnolog­
ical change in shipping and its effects on ports.3 Soon. 

· the last major trade routes betwcen highly industri-· 
alized countries will have been co'ntaincrized. At the 

. - - . 

J Unili:a1ion of car¡;o (United Nations publication, Sales No. 
E. 71.11, 0.2). 

1 Docum.:nts TD/B/C.4/ 129 and Supp, 1-5. 

same time, there is already an increasing trend .to­
wards containerization of certain specitic services 
linking devcloping and developed countries. 

99. Examples of this trend are services between 
Europe and the Carribbean, between Europe and t.he 
Middle East, between Europe and West Africa and 
between North America and Central America. Gen­
crally the vessels in volved are of the "first genera­
tion" kind or, on the shorter runs, feeder vessels., 
The basic problems, with these services are the imbal­
ance of trade and the labour problems causcd by the 
reduced demand for manpower. 

100. At present these and similar container ser­
vices carry only a smatl fraction of the general cargo 
liner traftic between developed and developing coun­
tries, put in developed countries' ports ~ontainer ser­
vices alreacly handle between 20 and 60 per cent of 
the cargo. Thercfore port authorities in developing 
countries cannot afford not to consider the probable 
developrnent towards. containerization of their coun­
t.ries' trade, and the profound ch~mges in port pla:n­
ning, managernent and operations · which such devel-
opment brings with iL · 

101. Both the break-bulk berth group and the mul­
ti-purpose terminal must be capable of handling con­
tainers--cven if, in the former case, only a small 
number of units are carried (mainly on deck) in a 
liner operation. This chapter is concerned with the 
specialized container terminal neecled to handle the 
cellular container ships. 

102. These large ships will not normally caH at a 
port without a specialized container terminal offering 

·a specificd leve! of service. By investing in a special­
izcd terminal a port can make calls by container ships 
possible, but such an investment cannot be tinancial­
ly justified until a satisfactory leve! of use is guar­
anteed. The' container throughput · rnust be expected 
to build up to between 30,000 and.50,000 TEUs in 
th_e tirst ~th'ree years of operation if. tlie irivestment fs 
to be justitied. Below this leve!, the port should ,ei~ 
thero provide limited facilities for container feeder . 
ships or ·adopt the transitional nwlti-pi.Jrpose terminal. 
described in the next chapter. · 

-B. "Pianning and organization 

103. It is wrong to imagine that the planning, or­
ganization and running of a container terminal is a,· 
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straightforward task. Figure 18 gives an indication of 
the main factors which have to be taken into consid­
eration in planning a container terminal and can be 
used as a checklist in arder to cnsure that none of 
the most important issues have been overlooked. The 
complexity of this type of terminal coupled with its 
newness necessitates a comprehensive training pro­
gramme of the senior operating staff, often in a well- · 
organized and efficient container terminal. 

C. ProductivitY~-

. Average output per ganiry cranc 25 units per ho~r 
Loss of output for or<:ning and 

hatches ............ . 
closing 

·¡o ,.,:· cent of 
ba":- output · rate 

Average number of gantry crdnes ali0;:ate.i l 

each vessel . . . . : . . . . . . . . . . 2 
Working time/benh time ratio · . . . . . . . 0.8p 

Thus, according to this earlier method, 

Average throughput per 24 hours = 24 (average output pcr 
. crane) x (average num­
ber of cr.mes allocat­
ed) x (coefficient for 
loss of output for op­
ening/closing) x 
(working time/berth 
time ratio) 

= 24 (25 X 2) (0.90) (0.80) 
circa 860 containers 

104. There has beert considerable inaccuracy in 
predicting containér terminal · productivity. In the 
course of its investigations into technological change 
in shipping and its effects on ports, the UNCT AD 
secretariat found · that the average throughput for a 
sample of 21 ports was 442 containers per 24 hours 
in port,4 a figure significantly below the figures- used 108. The actual average throughput of the sample 
in theoret ical calculations by consultants, theoreti- is slightly more than 50 per. cent of this theoretical 
cians and potential operators. '' figure. Clearly the figures used in this procedure are 

105. The average productivity per hour per vessel, too optimistic for planning purposes and more real­
even averaged over a long period, varies considerably istic figures should be used when calculating ship 
from one terminal to another, from about 10 to 50 turn-round time for the economic analysis. 
containers per hour. This figure refers to single units 

. either Joaded or discharged and. includes any idle 109. There is little doubt among container terminal 
tirne withjn a working period. The early ideal or op- experts that the present performance of'\:ontainer fa­
erating objcctive of a one container off/one container cilities throughout the world is far from optimum. 
ori combined cycle is now rarely achieved or even at- No doubt part of the difficulty stems from the fact 
tempted for any significan! period. · that there is excess capacity at the present time of 

economic slump and that fewer goods are being A 
: 106. The gross prodyctivity per hour can be con- · moved by this form of transport. However, there are W 

verted to a daily figure by using the ratio of working majar operating inefficiencies which are due to inap-
firre to berth time. The working time includcs any propriate planning decisions~ operating., procedures, 
idle time within a working period, such as that due equipment, or manpower policies. The ·main· reason 
.io equipment breakdown and therefore for ports op- for inefficicncy lies in the imbalance between the ca-

. erating around the· clock the ratio could be 100 per pacities of the various system parts at a terminal and 
cent. A numbcr óf reasons prevent ports from inadequacies in the inland transpon system. 
achieving this 24 -hour per day operation, however, 
and the ratios usually vary between a peak of 95 per 

· cent and a low of 40 per cent. Clearly this variation 
• in the intensity of working can have a significant ef­

. 'Ject, on the annual throughput of the terminal. 

107. The figures for throughput per 24 hours in 
the sample referred to (see para. 104 above) are the 
most significan!. The difference between the_ maxi­
mum and the minimum value for the 21 tcrminals 
taken together was quite large (a high of approxi­
mately 750 containers versus a Jow of approximately 
.225 containers per 24 hours in port). The average 
throughput for these terminals was nearly 450 con­
tainers per 24 hours in port. How satisfactory is this 

_performance? ·Given that at most terminals 24=!hour 
· operation seven days a week is standard práctice, 'the 
1
typical throughput used i11 past feasibility studies as 
a basis for cost-benefit analysis of containér·ship.and 
container terminal operators alike was calculated as 
follows: 

• 4 See TO/B/.C.4/-H91Supp.l, para. 90. 

1 10'. In general, the capacity which has beén prov­
ided for the loading and unloading of containers 
exceeds the terminal's transfer, stacking, storage and 
delivery capacity. This has been due primari!y to an 
under-estimation of the transfer distances that wou!d 
ha ve_, to be covered an'd of the pro portian of time that 
cquipment would be out of service for maintenance 
purposes. A survey carried out in fó\.u.poris in the 
United Kingdom showed that the proportinn 'of'time 
during which straddle carriets were out of sen•ice for 
maintenance averaged almost 30 per cent.5 The fig'­
ure was even higher than this in ports with a high .. , 
work-load. This fact supports the UNCT AD secretar~ 
iat's view that, for developing countries, tractors and 
trailers are likely to be the most economic system for 
the' transfer operation and that straddle-carriers 
should be considered as merely one possibility for the 
stacking operation. 
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' H. K. Dally, "StraddJe·Ca.rrier and container crane evaluation" in 
Narional Porrs Council Bullerin (London), No. 3, 1972. 
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] ! 1~ The thre·e rnost rorrrrnon~y v.sed cc-n~~.Jn:;::;r 
nsndling mc\hods in operation today are the úe::iic:r 
storllg~~ system., the straddie .. carrier syste.ro, and ·the 
¡:;arü:y-cranes system, the gantry-cranes being eilhcr 
:r2ikncmn1ed or rubbcr-tyred. There clln a1so be var~ 
lous cornbinations of these types of cquipment Bt in­
di·vl\.h.!aJ terminals. The cssen1ial features of each of 
tbe main syst.ems are given in the following para: 
grap'hs. 

. 1. TRAILER STORAGE SYSTEM 

! 12. The import containers discharged from a sn!p 
by crane are placed on a road trailer, whkh is towed 
to an assigned position in the storage urea whem it 
rcmains until co!lec:ted by a road tractor. Trailer co.:t­
rving containers for export are placed in the storagé 
arez, by the road tractors and towed to the ship by 
port equipment. The con!ainers are thus of necessity 
stored· one-high, and lhe system requlres a very !arge 
inmsh síorage area (see figure J. 9), Thís is a veay ef·· 
fícient system because every container is immediately 
av:.3ilable for removal by a tractor unit, but in addi­
don to requiring a large arca it also requires thou­
sands of trailers, entailing considerable .~xpense. This 
method is therefore normally used only when a sh1p· 
ping company provides the trailers and tither oper· 
ates at a lease:d or reserved berth or has access ro a 

spccial trai!er compound, This makes trailer ;:;torage 
genc:rally unsuiled for use by mul!.i-usei terminals. 

2. STRADDLE·CARiRiER SYSTEM e 
113. At the present time the_straddle carrier sys­

tem is the predomínant one. Straddle carrie_rs can 
stack containers two or three high, move them be­
twcen quay crane and storage area, and load or un­
load thcm to or from road transport (see figure 20). 
Jn the past, bowever, these machines have had a 
poor reliability record, poor v·isibility, high mainte­
nance costs and a short life. leaks from joints in the 
hydraulic systcm and oil s,pillage from damaged pipe­
work cause highly slippery surfaces, break up asphalt 
paving and nccessitate continua! renewal of the white 
fines and numbers esscntial in stacking arcas. Safe 
operation demands that straddle-carriers should oper~ 
ate within a rcstricted area, and that workers on foot 
should be kept out of the working area. The fact that 
despite these drawbacks the straddle-canier is so 
widely used is a testimony !o its f!exibilíty and íts 

· abi!ity to meet peak requirements. furthermore, ma­
,jor !mprovements have been made in ~he de:s!gn of 
straddle-canriers, and mos:t of íheill' poe:r ITl&lnien!lilce 
record resulted from a lack of preventiw" mainte­
nance and the excessive use of the equiprnent Tor 
transfer opcrations. A variant of this sy:>tem is íhe 
use of tractor-tralle\f units for the lransfers ·octween 
quayside and storage area, and the use: of s1raddle· 
carriers on!y with!n the stora~e area for stacking and 
selecting containers, e 

FIGUI<.E 19 

Examp!e oi' irailt!r ~ima~e t\lnlainer ii!nt\l¡'!:!i ÍO!Y~J!Ilfi 

t3·\!,?n~~~rJ:i ¡¡ÚtJ'::y rq__( J~!,)o""~' s;.'a~!i;;ui lern·ún~d or E!!zcl~cthi iVew }¿r:r,t-y~ 
{Parking -~iHJUi: 3,i57 35 jK (¡:Jnlai!w;:s: atld 2.49S 40ji conlaine~rs.} 
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. FIGURE 20 
Example of straddlc-carrier container terminal layout 

Comainer terminal, Bremerhal'e/1 

3. GANTRY-CRANES SYSTEM 

114. In this system, containers in thc storage area · 
are stacked by rail-mounted or rubber-tyrccl gantry­
cranes (see figure 21). Rail cranes can stack contain­

rs up to five high (although normally containers are 
·¡cked no more than four high). Rubber-tyred gan­
-cranes can normally stack containers two to three · 

,;h. Tractor-trailer units make the transfers bctween 
.!ayside and storage area. This s.ystem is economical 

:1 land because of the high stacking, and is suitable. 
.or varying degrees ,of automation. Gantry-cranes 
·¡ave a good safety record, are reliable and have low 
maintenance costs and a long Ji fe in comparison with 
straddle-carriers, Finally, they are .considered envi­
ronmentally superior. They are far less flexible than 
straddle-carriers, bu t to offset t h is, gan'try-cra nes (par­
ticularly the rail-mounted type) are better suitcd for 
automation. In the longer term, the neccl to ec'ono­
mize in land is likely to be very important, and this 
fav.ours the gantry-cranes system. This ·systern is 
especially useful where exports are an importan! frac­
tion of the total traffic, but perhaps less than opti-. 
mum where import cargoc.~ constitutc the major por-
tian of the traffic. ' 
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4. MIXED SYSTEMS 

11 S. Mixed systems employ the best equipment for 
the particular operation. However, for such systems 
to be successful, a comprehensive information sys­
tem and rigid operating policies are require_d, together 
with excellent management. For example, straddle­
carriers are used for extracting individual import con­
tainers and dclivering them to road vehicles, but gan­
try-cranes are used in the container park for feeding 
exports to the ship where it is possibie to work 
straight off an expbrt stack. Figure 22 (see ·folding in­
sert) shows a mixed system whe.re straddle-carriers 
ancl gantry-cranes are used~ 

E,. Area requirements 

116. The choice of operating methods and equíp·· 
ment and thus the area of land neecled for a contain­
er terminal depends to a high· degree ón the availa­
bility of local land and on soil conditions. If the 
terminal is located far from urban . agglomerations 
aricl land is plentiful and inexpcnsive'; a systern of 
storing containers only one high may be the most 



economical. For this layout, no cost!y equipmení is 
· ,·\e'2ded for stacking containers DIJt lran$fer dislances 
rnay become long, resultírig in additionai üansfe:r 
equipment being needed. Also, or, reclaimed land 
with relatlve!y soft sol!, this one-high mcthod i§ par~ 
íicu!arly advantagcous sínce the carrying capaci!y of 
the soit does not ne,~d to .be rclnforced as it would 
for heavy s:acki!Jg equipmenL On the other harld, if 
Jand is -scmce and c:q"ensíve, thc stacidng of contain" 
ers as high ü:; physic.1l ccndiíkons and commen:ial re< 
quirements allow btcomes a nccessíty. 

117. Lack of con!!!iner siorage spacc has; been <m~ 
other serious constreini on operations< Vi is tme that, 
since ·the lntroduction of coniaínerizat!on on thc: ma­
ior tnde rolJtes, is: :; 1rtnd towards larger 

· 'stor:'lge a!"t.M for con[niner !ermhlaÍ:S:v bu'l. in rmmy 
planned clevcioprn;-;nts ~he space requlrcments are 
still under-esiimatcr.L 

J 12. The most frequent error 'has bcen to B'>Stnne 
that the maximum stacklng heiglH can éllwnys o¿; at­
tained. Yn ¡wactice the average uacklnf; lle1g.hi is 
much lower, dcpend)ng on xhe arnounx o{ shifdng 
of cont3ine~ necessary hs the s\orage 2<1~1, 2nü ~he 
need fi:;r containers ü} be segregated by d¡;siln<>ilon, 

- vveight cías.s,. éirertlon of travcl (intvard or oüítNJrd), 
·. scvnei!tHe.>r~ by typc- ;jnd on~:n by sl'.dpp~ng Hnc ·~Yr &et-

'Jic;:. lbe: net.d for :Ji 
!.:~er~l{·i~~c.abJe ccntaini~:rs hh~~ a!~~ú 

l 19. A furiner senmJs rnistake i:s th~" bclief 1h21~ 
coruüners hi:.ve a shortet termínni üans!t Ume. tha::l 
brea.k-bulk cargo. 1n fac:t'.¡ ~he SLH11e constraints \~!-úch 
c;.~use bre~k~bu~k [.~~ 
~ ·; :.rv .:; ~~ s L(n H ::?l 

i( ]§ noi unus:ual ~.o nnd thci 

O ll 00 .1.1)1.3 'tOC• 

~~-=::2.~ 

boih are very simil:.u·. The following are typk:::.i d.::l:::y 
times for container~ ai contaÍ!1b- termina1s, Lü::e:1 
from a number of .termilrH!h:: 

(.'ontaif)t.t'S C2rtyhlg impOlf'2 ~go 
Con:ainers c;•r~ying ,e¡¡p.D(I catg!> 
Empty conlaino:J('.> , _ • _ • 

1200 Coratallrscl' ~e~nr.rEh-: ... :8~ p~:2!1ftD;¡~;;g 
figure 23) b; used (ü determine ~he :rt:o.~t 

5 

dimension of :a container tumin:21~, \he wrlia1o'le" -.>Ml: 
arca. The figure for !.he numbet of !wenxy-fno!"u~·ulv~ 

. alení container uni~s to be hafldlcd ";,::ross ih;:: qucy 
. pcr year is; entered on the plann!ng dvi't'L. Thc ;)12::.-' 
ner de§:ctn~d~ ver~icaHy ~t{J ~,he c""I·:_::,;;ninz ;:>C.b11K'J'; lV}~·.::~r,: 
the verdea! line meeis fhe. Jln,:; ;;¡,,,,. :;1; .. 

erage. tin1e the cont::xh"~e:r §pcnd~~· ~n ·2~ ~ 
ierminaL He then moves horL.w .. uliy :Li3 ~ht' ·ie{i Kü 

!he nex! iurnlng pohü üefin~:d by thi~; horhe-nt81 !ótd 
ihe appropr~ate lin·e f~iil thc ;~fe;;; Teqo~re(J\t.!~~- s>er 
"r·¡.::v r 
l '""'·h 

] 21 ~ Th~: ,rurea K!~;r ·T ~::'i!.J (~':C.; 
~he iypci .uf co·rá~h~ef hBnd~h1g f.:iD~p.rrst.:nr r~:.~é~~ ::n-l:ti 
~he. conscquereí atccess re~·}u~retnc;ª·[s and 
SY.acking he!ght~ """fyp1.r_:al rtre;l f~{"fG~f,~rf1?:S1~.3 ~p~: 0..'~~ f~·J­
]0~'$~ 
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Ct•nf:liu-:-r l FIGURE 23 
enninul~ r p annin¡: chart 1: coiltainer park are a 
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Container lrrminal, Jllannin¡: charl 11: container frei¡:hl slalion arca 
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·vr \he ;iv·erag.::: to thc 1nax~rrn..:n1 ~t¿u.:king heigh1. of 
co:nt0incrs. "fhc .~~,,:~;Lq~e hf:;gh! ~~ th.~ lev{.:l cJ '..:..ihich 
:Jr;;.~r.~~tionafty thc runt~1!ner p¡¡rk area is (Onsidered 
t\:JJ. ~Für !..!Xarnpi.t~.~ a!ihough ~~ sir~tddie~cafrict r.~tft 
~:;:;e\, cnntai ncrs t hrec h igh, it wou !d no l. be; pn;ct ici;•¡ 
ter ihe opcrator Vi stack the cnlin; p<nk lhn::c llígh as: 
ir wouid !hen 'be impossible io remove lnciivichJr.\l 
cDntúncrs. An aclju:>tmer:t íactor must therefore 'br..: 
:;,¡.:,~,~;iii:d lO allow for thís fact. The planner ncw moves 
;-;·,)d:wntally to !he right to the reserve capacity safety 
f:::;cto¡--the factor which allows the park to handle 

in denwncL 

¡ 2.3. f\nally he m oves upwards to the container 
pa~k area requircd. The intersec!ions of thc trpjectory 
3nd the axes give Ihe planner the following informa­
don: holding capacity rcquir_cd, in TEUs, net iransit 
si.orage ¡ne3 requirements, gmss transi~ storage aren 
rtquirements, and comniner park <:rea. Thc chart m:¡y 
b::. used repealedly to (ktenníne íhc cffect on urca rc­
quire.ments of different handllng cquipmeni in order 
to fínd the most economical solution fot loe~! condi-

li-:4. The planner nwsi now esdmaH; ~he meü re .. 
quin:mcnts for 1he container freigh'L slaiion {CFS), 
ihe struc1ure uscd for "swfíing'' arid "s!ripping''' 
cor;tain;;:rs .and for conso!idating ;md sor1ing consigo .. 
ments in the port arca. A:>suming tha! each TEU 
container handlcd via the CFS rcquires; 29 cub!c me·· 
tres of space, the CFS storage area can he detcrmíned 
by using pbnning chart Il (see figure 2.4). Thc follow­
ing turning poims are use:d: average tnmsit time of 

thr:: <:Md;liner 1oad!ng ba;/s; f:rom the wc.athcr {sce fig-
ure 25). · 

12:5. 1n addilion to ihe con1ainer park and CFSA 
f!reBs~ tt;c tcrn1inat requires space for marsi·~aHing ar·W 
ec.~s, vchidc parking, rail and road access, customs, 
dan¡iiged containers, reefer cargoe:s, sláff, administra­
Uon, maíntcnance and dangerous goods storage facil· 
itics. Typical additional requirements per berth could 
be f'rom 20,000 to 30,000 square metres. 

F. rlath orcupam:y at specialized tmlt ft~t:¡¡.rfi.inah 

126. Specialized berths such as container termínais 
·can achieve cargo handling rates five or even ten 
times higher than conventional berths. ln addition, 
unitization results in a considerable reduction in the 
number of calls tlúough the pooling of services, wi!h 
larger consignments per vessel, which fmtber in·­
créases the producíivity per call. Thus, lfJ urútlzed 
form, a given quantity or cargo can be \i:,mdlfd at 
fewer benhs, and it will b-:; r:uc th::fl 2 ·r:ür~Iainer 
icnninal invesimcnt decision. \.vil! 1nvolve mofé ihat~ 
iwo berths in the initia! phasc_ Therefore die 'ix:nh 
uccupancics which w:H be. appropri2ote ~n oi~é;;:;:; ¡,J 
kccp waii!ng time to an ::ccepi;ib!e leve! wil]) be ']ow. 
The. faci iha~ container ships are much rnoH: expen-­
sive than ~ene.mi éargo vesse!s reinforces ·¡!¡~::.; neerj to 
minimizc waiting time. [n the planning proccdtHC. 
1;iven bclow, the basic economic effect of ">vaítin;:; 
time wil! be ¡¡¡ main factor in the investmeni dc::ís\on, 
bui there wm in addition be the nee:J 'iü considtr 
ot her críteria. 

consignment; average stacking height in CFS~ HCCCS!I 127, Jn ihe case pf any spe6a1-purposc: üf ad-
factor to a!lov1.' for circulaiion anc! operational <~rca~ in vanced !ype of ins1allaíion tht folkmdng thre,~: -cri'erif! 
the CFS; and reserve capacity safety factor for peri-- . shou!d normai~y be wnsidered: 
ods of pe~;k derrwn::1.. For example, a terminal ai 

(a) Whel.her the resulting beríh occt1pancy \J./m gbe wh!ch 20.,000 TEU~ per ycar pass through the port · ···,e right balance between ships v:aiting Í~)~· a ben.h 
CFS, wil.h a mean !nmsit time of JO davs, a stacking -

# and berths waiting for a ship; height of 2 metres, an gccess factor of 0.4 and a safe· 
ty factor of 25 per cent, wou!d require a CFS storage (b) \Vhcther the average :;hip tum-round ~;n< -.,v;ii 
area of 14,500 square mctresob The slructurc should :;tisfy !he normal use!!', irrespcctive of wL2:t ;m" 
al so have a large roof overhang w aH.ow pro!ection of i'iies with regard W benb ~.:niliza\it'Jf;; 

~ This figure can be comparcd 'll>'ilh othe:r (:f'S areas at !he fc,llow­
ing container 1crrnina!s: Guam: 2 Oc'rths. CFS 3066 m2; Kctlung: 5 
benhs,LTS 2700 m2; l'un Keiilng: ~· ocrrhs, CF.S 6771 mz; Singapore, 
East L;;gcon: 3 benhs, CFS 2lO'JO m2; Kwai Onmg bcrth 4: 3 b:~nhs, 
CFS Li 241 m1. 

(e} Whether there; is s;ofrícierá oc:ak '::e 
give a :;¡ü;sfaclory individual :~>crvice- iO th:: sxc::o-:1;: iGn­
al, more dcmand1ng, use:r ;.md to insure gcntrs!ly 
agrtinst congestion during pcduJ§ ot e-;.u::eptio;<2i ~ r.ú· 
nc. 
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128. Performance calculations should be carried 
out to demonstrate that all three of thcse criteria are 
satisfied. There will often be a difference in the ca­
pacities which will satisfy the different critcria, and it 
will be necessary to reach a compromise. In rcaching 
this compromise the p'ort management will often 
need to take an entrepreneurial decision: there m ay 
be no clear-cut single solution with an economic jus­
tification which at the same time gives a leve! of ser­
vice that ·will satisfy customers. It will be for the de­
cision authority to consider these investment risks, 
and in order that it may do this the planning team 
should present separate proposals, according to each 
of the three criteria, for purposes of comparison. 
These will be more useful to the decision authority 
than-a-Si.ng.l.e_p.r.Qposalthat attempts to meet al! three 
criteria. 

129. The container terminal planning chart III (see 
figure 26) is utilized to determine the berth-day re­
quirement. The method used is similar to that used 
for chart I, starting with the standard working hours 
per day and with the following turning points: aver­
age number of TEUs per hour per crane, which 
should include an allowance for equipment down­
time; berth and crane configuration (gantry-crane ef­
fectiveness factor per crane = l crane: 1.0; 2 cranes: 
0.9; 3 cranes: 0.8); shipload (TEUs), ami number of 
ships per year. This path gives the average number 
of units per day per crane, the average number of 
units per day per berth, the average berth time per 
ship (',vhich includes a one-hour period for bcrthing 
and deberthing the ship) and the annual bcrth-day 
requirement. 

130. Starting with the berth-clay requirement, the 
following turning points should be used in planning 
chart IV (figure 27): number of berths; cornmission 
days per year; number of berths and average daily 
ship cost. The path traced gives the total time at port 
and the annual ship cost. In acldition the chart gives 
the probability of a ship having to wait more than 
orie average service-time for a berth. 

131. The relationship between berth utilization and 
total time at port is based on queueing theory. The 
assumption'has been used that the service time ancl 
the inter-arrival time follow an Erlang 2 distribution. 
A more detailed discussion is given in annex TI, sec­
tion D. For a terminal servicing a near-sea route for 
one or two operators, the arrivals would be more reg­
ular and the berth waiting time for a given bcrth 
utilization would be !ess. However, these curves can 
be used with a high degree of confidence for most 
container terminals. 

< G. Information S)'Stems 

', .. 

132. Many terminal operators have decided to uti!­
ize an electronic data processing system to assist in 
the collection and processing of the required informa-

tion. It is gencra!ly acccptcd that for terminals hand­
ling 100,000 or more containers a year, a manual 
system, .which may have proved very satisfactory up 
to that point, becomes far less practicable. A compu­
ter system can be introduced to handle the large 
quantity of information. There are, however, cases 
where efficient manual systems !}ave been success­
fully used for much larger throughputs. 

133. At prcsent, many container terminals have 
both a manual and a computerized system, but each 
has a specific function. The manual system serves 
mainly to assist the terminal operator in the control 
of al! terminal operations (inclucling the location of 
the containers at the terminal). The computer-assist­
ed system, on the other hand, is used to process in-

·voices, gather statistical data and to present the con­
tainer operators with detailed information, for exam­
ple, on the type and number of units at the terminal, 
the availability of empty units and productivity rates 
on the ship. The project proposal for a containe~· 
terminal should include any such data processing 
equipment as a terminal equipment cost item. 

.. H. __ Sched.ule_.,.d.ay_agr:eements 

134. The need to achieve a reasonable leve! of 
berth oc'cupancy without increasing the probability of 
ships having to wait has raised the question of the 
scheduling of arrivals. lf vessel arrivals can be sched­
uled, a much higher berth utilization is possible 
without significant waiting. It is possible for agree­
ment to be concluded between container terminal 
opcrators and shipping lines for specified schedule­
days, particularly with shon:sea services. Ships that 
arrive in t!·,· scheduled slot are then guaranteed im­
mecliate t 1thing. This procedure can give substantial 
gains. "' 

135. Ur,i.Jrtunately, the risk that vessels will be 
slowed down on deep-sea routes, for examplc by 
weather, means that large safety-margins normally 
have to be provided. These destroy much of the .ad­
vantage of the scheduling, and expcrience has shown 
that the ships from severa! lines arriving at a deep­
sea container terminal are very littlc more systematic 
in their arrival, patterns than the traditional liners 

. they replacc. The arrival pattern at a terminal is also 
affected by the hours of work at other ports. For ex­
ample, if other terminals in the area do not work at 
the week-end, one that does is likely to find a group 
of vessels arriving at the end of the week. 

136. Fa;ced with.this situation, the best thát a large 
container termina! operator m ay be able to do is to 
give the:fastcst turn-round s~rvice possible on a first-

. come first-scrved basis. The use of a buffer stack of 
cargo to spccd up service is a possibility. There could, 
for example, be a "post-stack" for import cargoes 
and a "pre-stack" for export · cargoes, the stacks 
bcing placed directly on the quay near the vessel. 
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137. The trend towards conccntrating traffic at a 
smal! number of pivot or gateway ports is partitularly 
pronounced on the long-distance container routes. 
The specialized container vessels have bccome Jarger 
and more sophisticated, while the cost of building a 
modcrn container terminal is very, high. The cconom­
ics .are more and more in favour of unloading and 
loading al! containers at one well-equipped port, and 
distr!buting them by coastal feeder vessels to other 
pori.s in the region. -

138. lt is difficult to forecast such developments, 
and clase discussion is needed between the planner 
and the shipping lines concerned. The attitude of 
~hipping lines is liable to change, and while they may 
in'itially wish the mother ships to cal! at every port, 
at a Jater date they may wish to introduce feeder ser· 
vices. 

139. Feeder ships are normally designed for a spc­
ciíic sen·ice, with the characteristics of the port in 
mind. They are rclatively small (usually having be­
tween 10 and 20 per cent of the capacity of the trunk 
route vessel), and are often built without ship's gear 
in order to increase their carrying capacity, to im­
prove their stability and to redu<:e costs. The majority 
are probably ro/ro ships, but there are also pure cel­
lular feeder ships and combination ro/ro and lift off 
vessels. 

140. The load factor of feeder vessels is normally 
very high, approaching unity. At the ports serviccd 
on'ly by the feeder vessels, however, handling 
rates-although much higher than with the tradition­
al break-bulk operation-will be lower than at the piv­
ot or gateway specialized terminal beca.use only one. 
gantry-crane can work the feeder vessel. A typical 
figure of 15 units per hour may be achieved with a lOO 
TEU-capacity feeder ship. Table 2 gives the principal 
~haracteristics of severa! ships in this class. 

· J. .Types of container handling equipmcnt 

141. The Jarge size of 1SO containers necessitates 
large equipmént for handling. The choice of a partic­
ular handling method is related to the type of traffíc 

(for example, ship to shore, train to truck or truck to 
. ground), the number of containers to be handled per 
.hour and the distance of travel, which depends on 
the size and shape of the site and the number of con­
tainers to be stored. 

142. Gantry-cranes are specially designed for con­
tainer ttaflic. They are capable of substantial canti­
lever lifting, wiih spreaders mounted on rotating 
tables so that containers can be aligned straight into 
a stack, or onto a vehicle (figure 28). These are ex­
pensive pieces of plant, a 35-ton-capacity crane for 
ship to shorc operation costing appro.ximately S2 mil­
lion, excluding the raíl track. The planner must de­
sign circulation routes such that any stoppagé will 
not interfere with crane movement. 

143. A mobile gantry-crane is basically a gantry­
crane on rubber tyres, which combines the mobility 
of straddlc-carriers, although it is siGwer, with the 
wide spans and height of a gantry-crane. One advan~ 
tage of mobi!c gantry-cranes is their abilíty to move 
quickly to another task at a different part of the site. 

144. Straddle-carriers are efficient for linear stnck~ 
ing operations up to a height of three containers. 
While these carricrs are fa~t and manreuvrable, they 
are expensive to buy and operate, with a typical pur." 
e hase price of S 250,000 for a carríer capable of stack .. 
rng containers three high. Among the reasons for the 
high operating costs are maintenance costs and 
down-time. Modifications are irüproving the reliabil­
ity of this type of equipment. 

145. Fork-!ift trucks can be used for containe[ 
handling, but not all containers have fork tunnels. 
Most operators ·therefore equip their fork-Jift truck!li 
with high leve! spreader beams as weH. The use of 
this attachment for all container movemenls by fork~ 
lift truck removes the risk of damage by forks. 'Nm~ 
mal fork-lift trucks can be used for the h!.mdling and 
stacking of empty containers, while a special heavy~ 
duty truck is required for full uniK For empty con· 
t::iner handling, the slewing-mas! fork·l!ft truck is 
useful, for it can load like a normal. fork~iift truck, 
place the container at 90 degrees to the dircrtimt ~J 
tiavel and travel in aisles like a side-Joading í.rucko A 
3-ton-capacity fork-Jift truck would cost approximate­
ly S 25,000 and a 1 0-ton·capacity truck S 50,000: 

. TAilLE 2 

J.>.·¡ 

( ontain~Y 
rapociry 
(TEUJJ 

Typic:~l con!lliner ft"('der-~h!ps 

·--------------·---·--·-·--·----·~·--··~--·---~--· 

O.w·Ql/ I-'1XIh 
{11/t'lft',) 

Orn.u/1 ••dtlr 
(mrllt'l) 

Druu~hl 
(mtltt>!) _____ .;___ __ --- ·-----------·-------·--··-----.~··----------·--··-----··---·-· 

Roll-on/roll-off 4 5!!0 1'76 130 17 6.25 Catamaran design 

L!ft-on/lift-off . . . . . . . ! 260 l06 77 13 3.70 .dearles:> 
Roil-on/roll-off 6 500 
Lift-on/lift-off 

330 1!5 19 7.40 F..quipped wi!h angfed s!em j~ lflí.~~~ 

and ene 32-ü:m ganuy n,;nr.. 

Roll-on/rol!-ofT 2 080 
lifi-on/lift-ofT 

!!l 27 14 4.70 f.quipped with sit;m ramp 
and one 30-ton gantry cnme. 

--,---~--·-------·--·· 
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146. Side-loading trucks designed for container 
handling lift a container from the ground or from a 
truck or stack, move it horizontally, and place it on 

the wide platform for stability. They are capable of 
travel in aisles no wider than themselves and are 
available with small turning circles. 

FIGURE 28 

TJpical g:wt ry -cranes 
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pou-load zone TCircula1ion Transfer 

~ 

A.. Ship-loading ga.'1lry conlainer al/1/C 
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l .... ---- ¡ 1 · Transil stack :zone _ .--.J~. ~~ '>----:--1 rr ··--------- 1 , 1 • 
11 uander 
·1 ·;:F..J.:..; . =+ ~t~~~_:::r.::J.:::¡::- -:r- - = 

\ll íjl -_-w f 1 

fl't6. .. J_ --- ~- _. .• - --·~:--,' -~-·~J 
! 1 

B. Gan1ry-crane for slacking and sorling 
comainers and feeding ship-loading crane 

141 



Chapter IV 

THE MULTI-PURPOSE GENERAL CARGO TERMINAL 

A. Economics 

147. The sequence of changes in the kind of traftic 
arriving at ports, as a result of growth and transport 
economics, was discussed in part two, chapter I, on 

· termínal planning considerations. The nced for a 
multi-purpose terminal to handle both brcak-bulk 
cargo and a variety of unit loads during the tn:m­
sitional phase (denoted as phase 4 in part two, 
figure 1) was pointed out. 

148. The role of the multi-purpose terminal is to 
provide efficient handling facilities for the peri­
od-which may Jast many years-'-when general cargo 
shíps calling ai the port may carry a .variety of car­
goes transported in modern ways: containers, llats, 
pre-slung cargoes, large units of iron and steel, large 
units of packaged timber, as well as cars and heavy 
machinery, together, of cgurse, with a basic load of 
break-bulk cargo, increasingly palletized. Thcse mod­
ern methods of transporting cargoes were introduced 
in order to reduce the cost of handling cargoes at 
ports in developed countries, and the cost of carriage 
by sea. Moreover, they can actually cause a decrease 
in cargo-handling productivity and disrupt operations 
at ·a port not equipped to handle them efficiently, 

149. In arder to be able to handle al! these cargoes 
efficiently, the terminal needs to ha ve a greater var­
iety of mechanical equipment than is required for a 
conventional break-bulk terminal, and a different 
range of equipment than is normal for a specialized 
container terminal. The terminal needs a different 
layout, and modern management. These requlre­
ments are summarized below, and are given in more 
detail in the UNCT AD reports on technological 
change in shipping and its effects on ports aiready re­
ferred to.7 Although the initial cost of the terminai is 
high, a high throughput can be achieved in view of 
the terminal's nexibil,ity, and furthcrmore it can. be 
fully utilized soon aft'er commissioning in view of its 

-suitability to handle whatever. traffic m ay corne. The 
resulting cost per ton of cargo handled and the total 
investment can therefore be significantly Jower than 
the alternative of continuing to build extra conven· 
tional berths. 

150. For example, a two-berth multi-purpose ter­
minal working two shifts per day and 200 days per 
year ·should achieve a throughput of some 650,000 

1 Documents TD/B/C.4íl29 and Supp. l-5. 
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tons per year, assuming a productivity of 800 tons 
per ship-shift for a typical mix of cargoes with a dif­
fcrent productivity for e~ch type of cargo; as follows: 

Tons pn shift 

Conventional general cargo 
Packaged forest products . 
Bundled iron and stee! products 
l'alletizcd cargo . 
Ro/ro units 
Containers . . . . . . . . . . 
l're-s!ung cargoes . . . . . . . 

400 
900 

1 100 
500 

1 500 
1 500 

500 

151. The UNCTAD secretariat found thai such a 
terminal would cost in the region of SJ6 million and 
give a handling cost of Sl2 per ton (inciuding the 
cost ·or ship's time in port). 8 If the same. cargo were; 
handled over conventional berths the throughput 
would probably be no higher than about l75,000'toús; 
per year, and would thus require four conventional 
berths costing approximately S20 million and givlng 
an effective handling cost per ton of·about S20. The 
figures given for a multi-purpose terminal, whkh im~ 
ply very significant savings. are based on typica! 
costs and interest rates in developlng countrles. 

152. In view of the added long~íerm advarnagc: 
that a multi-purpose terminal ·can more easi!y be con~ 
verted later to a specialized unit load terminal, íhere 
is a strong argument for ports in developing Wlmtrie:; 
to think of general cargo development rr1ainly in 
lerms of multi-purpose facilities.. · 

B. Layout 

153. Figure 29 shows a proposed layout for such a 
two-berth terminal. The following features shou!d be 
noted: the placing of unit load transit :and consoilda­
tion sheds at the reaJr of the quay, so that tnJck~; can 
be· served alongside the shcds withom interfcring 
with the transfer operations; the substan~ial O!Jtn 

storage areas closer to the 4uay fo:r any form ul ;~nit 
load, including coníainers, or for open ~;tor.agr. gem~ral 
cargo; the large qua y apron operational are as~ Hw ar ... 
eas for road and rail transport through the terrni'ral; 
provision of a ro/ro :ramp. . . · 

154. Since such a terminal it; designed io serv~ ~~ 
transitional phase, it miglit be 3dvisable-(k;pending 
on the traffic forecast-iO proceed in twü stagl';iS, Fig· 
ure 30 shows a layout for a sin.gle-berth flr.st -¡;has.e., 

& See documenl TD/B/~.41129/Supp.l, paras. 20!-201. 
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FIGURE 29 

Prupo~ed layout for a two-bcrth mulfi-purpose ¡:eneral car¡:o terminal 
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n wLich " single berth can handle the traffic and 
when the traffic mix demands a higher proportion of 
open rather than shed storage. Figure 31 shows a lay­
out that is more suitable where there is a higher pro­
portian of shed cargo, where two berths are justified, 
and where the second phase development areas have 
been clearly allocated and partly surfaced. In this ver­
sion, the transit and consolidation shed must be of 
a type which can be dismantled and re-used with ad­
ditional' material for the erection of two sheds further 
back during -the: second phase. · 

C. Equipment 

155\ The main methoJ of ship handling is either 
by ship's gear or by mobile tower crane. No rail­
mounted portal cranes are normally providecl and 
only one gantry-crane in thc fí1:.i ¡¡¡stance. A 30-ton 
mobile tower crane m ay, however, be on the same 
rails as the gantry crane. The standard mcthod of 
transfér for virtually al! classes of cargo is by trac­
t_or/trai_ler combinations, using trailers of a size gen­
erally associated with container operations but with­
out corner fixings, of a low profile design·, and 
equipped for easy coup!ing and uncoupling. While 
the cost of equipment listed in table 3 is substantial, 

it can be readily justified. This cost is included in the 
total terminal cost estímate given above (para. 151). 
The list given is for the initial equipping of the ter­
minals illustrated. Perhaps the main reason for diffi­
culties in the operation of unitized cargo terminals 
'has been the failure fully to recognize the need for 
transfer equipment, and for this reason the quantity 
of transfer equipment suggested should not be re-· 
duced. As a particular traffic develops the terminal 
may start to take on a more specialized. role and 
further equipínent (such as additional container gan­
try-cranes ánd straddle-carriers) may be justified. 

D. ManagemCnt 

156. To take fui! advantage of the riiJ!tí-purp,Jse 
terminal, a modern port management appr.oach is 
needed. At the planning stage, special consideration 
should be given to the new status of the dock work­
er, and to the need for integrated planning of the 
operatioh. One of the most sensitive areas in a 
changing port environment is the status of the dock 
worker. Early action on the part of management. can 
help to pave the way for a gradual change tqwards an 
improved labo.ur management policy. The manage­
ment effort in this respect should include: 
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TABLE 3 (a) Training of specialized yersonnel (drivers of ri;e. 
chanical equipment, mechanical and civil engincers, 
traffic controllers); _ 

Handling equipmenl rcquircd for mulfi .. purpose 
grn~ral rar¡;o h:rminals 

(b) Advance :pl~n.riing of the requirements forman­
ual and office workers, with a regular revision of the 
quotas required; 

(e) Gradual improvement- of the status of the dock­
workers by conversion from a casual to a permanent 
working force, at least for a ·substantial proportion of 
the work force; 

(d) Development of a time-based payment system, 
incorporating adequate social security provisions. 

157. The port management must fully involve the 
unions in these developments and be willing to ac­
cept proposals from both, manual workcrs a nd office 
workers. Changes will always occur more smoothly if 
there has been ex.tensive consultation. 

158. Another are~ of preliminary action concerns 
the operational organization of the terminal. Often, 
the activities on the ship, on the quay apron and in 
the shed have been considered as separate activities. 
The net result, everi in the case of break-bulk general 

35-ton gantry ............ . 
30-ton heavy lift crane 
20-ton mobilc tower crane 
(for ship working) ........ . 
6-ton mobile towcr cranes 
(for ship working) ......... . 
20-ton mobile cranes 
(for yard working) ....•.... 
5-ton mobile mwes 
(for yard working) ........ . 
Straddle-carriers ......... .'. 
3-ton fork':Jift trucks 
JO-ton fork-lift trucks 
Tractors (tugm~sters) 
Trailers/chassis ........•... 
Ro/ro ramp ......•..•.... 
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FIGURE }; 

Firsl phase or the mulri-purpose lerrninal, allernathe 2 
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.cargo handling, has been a considerable lo~s in opcr­
ating capacity. At a specialized termina!, such separ-

(b) A supporting administrative organization with 
planned information flow; 

. ation is completely unacceptable, as a unified respon­
sibility for the over-all operation and unity of control 
of the specialized terminal becomes an increasingly 
importan! requirement for its efficiency. On the othcr 
hand, it is desirabl.e that the specialized terminal 
should be operationally independent of thc conven­
tional break-bulk. berths. 

159 .. Management methods should .concentrate on 
control and continuous monitoring, of the type asso­
ciated with specialized container operatioris, for al! 
traffi'c .handled. This will require provision to be 
made at the planning stage for the following: 

(a); Management training; 

(e) The planned preventive maintenance of equip­
ment based on good repair facilities; 

(d) The co!!ection a·nct use by- management of stat­
istical performance indicators, as suggested in the 
UNCTAD publication on the subject:9 

(e) ·Clase col!aboration with shipping agents, for~ · 
warding agents. and railways, which shou!d have rep­
resentatives at the terminal. 

9 Port performance indicarors (United Nalions publica1ion, Sales 
No. E.76.II.D:7). 
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Chapter V 

TERJ\1INAL REQUIREMENTS FOR ROLL-ON/ROLL-OFF TRAFFIC 

A. The role of ro/ro services decks and/or holds with side-ports requiring a quay 
ramp; 

160. The spread of ro/ro services to the deep-sea (b) Type 2: r,olf-on/roll-off ships with a ship~based 
trades is a development which will be of increasing angled stern ramp; · 
importance to developing countries in vicw of the f ·r ·r 
great Oexibility of the opcration. At present, there are (e) Type 3: mixed roll-on/roll-of • h t-on/h t-off 
more than 500 ports in 40 countries \vhich have ships rcquiring a quay ramp. · 
scheduled ro/ro services. The current (J 97511976) 164. Ships of the second type, witlf a ship-based 
world ro/ro c<ngo Oeet nuÍ11bers sorne 404 vessels angled stern ramp and multiple decks connected by 
with a total gr( of 1 ,702,898, and 93 vessels ramps, are of particular promise for developing coun~ 
(651 ,!26 grt) are on arder, rcpresenting a growth of tries. The need for sophisticated and relatively expen-
38.2 per cent (assuming no scrapping or replacemcnt). sive port-based link spans is avoided, while a large 
Befare 1967, only four vessels were built with a grt variety of cargoes can be handled. Moreover, these 
in excess of 4,000. Since then, 80 .such vcssels have ships oftcn employ their own fleet of straddle-cani· 
heen dc!ivcred, 39 of then with a grt of ovcr 10,000, ers, fork-lift trucks and other mechanicaJ handling 
This trcnd towards increasing vcsscl sizc can be ex- cquipment. Hcnce the invcstment tosí for the port is 
pectcd to continue in the long tt:rm as ro/ro opera- consiJ<.:rably rcduced. 
tions extend to more long-haul trades and those 
high-throughput trades where Jarger vessels will be 165. An examination of the development of cellu-
used for Jarger loading per sailing. lar container services and ro/ro services shows that, A 

because of local conditions and differences of ap- W 
161. As listed in part one, chapter JII, on traffíc proach, the two modes of carriage are in competiúon 

forecasting, the variety of cargo types which can be on a number of trade routes. However, the. true eco'" 
carried on ro/ro vessels-in various combina- no mies of the situation are Jikely to show that. there 
tions-includé vehicles, loaded · road trailers or semi- is room for both on the major mutes where thue 3s 
trailers and containers on chassis, as well as any gen- at present competition. The economics of container 
eral cargo on pallets or nats which can be carried on. services are such that they wil! usually capture at!í 
and off the ship by fork-lift trucks. In addition, ro/ro substantial containerizable cargoes, leaving non-con­
vessels are of'tcn used to carry passengers. Moreover, tainerizable general cargo to be canied by conv:tn­
the majority of ro/ro ships are equipped for a percen- tional means. As traffic grows, a point is reached 
tage of lift-off orerations for containers and heavy_ where this residue becomes; suffkiently subslr:mt1aL 
lifts, and in sorne cases also for bulk cargo. Because or cargo~handling cost and shíp 'l.vaiting-time co:.:. 
of the priority berthing which is often given to this sufficiently great, for this merchandize ~o be dlvidec: 
type of service, it can by pass port congestion ship de- · into the "crea m" cargo, cargo of higher va!ue ne~:;d" 
lays. Furthennore, \vhere quays have a suitable load- · ing rapid handling, and the remainder. The: "cream" 
bearing capacity, large, long; heavy or awkward loads cargo will tend to be carried on ro/ro servke vesse'¡s. · 
can be worked without special heavy lift cranes, and 
in certain cases with Jess berth length. 166. Often, the more important fadors :ar<.'> !k;d· 

bility and the cutdng-down of port inves1mf'T:i, 
. 162. Severa! types of vessel of varying sizes are in particularly where there are smailer traffk volumes, 

operation. Vessel design differs with respect to the as in many ports in develop!ng couni.des. Hert~, Ú!er;:· 
ramp facility, which may be ·placed at thc stem, in is no compet!tion between cellu!ar container setvices 

.· t.he bow or on the side. Jhe ship itself may dock and ro/ro services, and the ro/m ships iivill i.h.er;;fo:rt; 
either alongside a quay or at right angles, for access be equipped ·to carry whatever container traffic ther:s 
·through the bow or the stern. Cargo is,-carried on may be. 
severa! decks, and access is often provided between , 

· the·se decks by ramps or elevators within the vesse!. . 167. It is also interesting ao note tx12~ op~rah;.r~-: 
In some cases, connexions can be made to the shore choose the roll-on/roll-of.f vessd for a spedfic !>Ciu):o- a 
at each separate deck leve!. modity and not for the 1non:: diversifled cargü-m-ix \r:t W 

the traditional liner trade. For eJ¡ample, 
Í63. In general, for liner deep-sea trades, three may be carried on the üutward voyage ~m'i füf;;;st ¡}~{~-

main. types of ship can be identifíed: ducts on the retmn voyage; oli, ;;;ay\ sk~-~ .prodtJC'is 
(a) Type 1: roll-on/roll-off ships with multiple · rnay be transported by m/ m vessel betweers port:.; of 
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the same country. In such cases, cargo flexibility is 
a less critica! factor than cargo-handling productivity 
and the ease with which changes can be made. in 
ports of cal!. 

B. Ro/ro demand forecasting 

168. In any attempt to forecast the extent to which 
ro/ro services will penetrate a given route, the fol­
lowing two principal characteristics of the ro/ro ser­
vice ·as opposed to the container service should be 
borne in mind: 

FIGURE 32 

Alternalhe la)outs for a ro/ro quay 

1. 

(a) The ability of a ro/ro service to attain high car- 2. 

go-handling speeds in a ]lighly developed port at one 
end of the route ·and satisfactory speeds in a conven­
tional port at the other end; 

(b) The ability of a ro/ro seryice to switch its ports 
of call easily in an arca of changing trading patterns 
because it requires the mínimum in the way of spe­
cial port equipment. 

169. At the same time, when a route capacity 
builds up to the point where a cellular container ser­
vice is introduced, a ro/ro service will in general be 
phased out. This will happen because the carrying ca­
pacity of a specialized container vessel can be more 
fully used than that of a ro/ro ship. In bread terms, 
the nature of ro/ro cargo is that it is the high-value 
portian of the miscellaneous cargoes left over after 
containerization. 

C. Berth requirements 

·170. Thus, apart from the need for good access 
and suitable storage areas, ro/ro operations place lit­
tle. demand on ports for specialized facilities and can 
be fully self7supporting in smaller ports. However, 
this very flcxibility means that it is difficult to fore­
cast which class of ro/ro ship, carrying what cargo 
mix, · will use any particular port. 

1'71. ·since a ro/ro berth can be prepared and 
equipped more quickly than most other kinds of 
berth and since, in many cases, the ship design will 
be known, the shore facilities should be designed to 
meet the ship's needs. But it is important to recog­
nize that a berth will outlast most ships and that 
ships may be moved to other routes if traffic patterns 
make it desirable to do so. Therefore berth planning 
should be as flexible as possible, even though only 
one vessel type is expected at the outset. 

172 .. Four alternative layouts are shown in fig­
ure 32. Alternative l offers a high degree of flex­
ibility for the future, since it is easily converted to the 
hanqling of other types of ship, but a portian of the 
quay length is lost, usually ·about 60 metres. The to­
tal quay Jength necessary is important, and represents 
a costly investment. 
. ~ 

· 173. A lternative 2 is fcasible only if the length of 
the vessels calling at the port remains. unchanged 
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during the lifetime of the facility (30 to 40 years). In 
general, this cannot be guaranteed, and, given the 
trend towarcls larger ships; few ports may be prepared 
to take the risk of building a quay which might be­
come inadequate within a time sran of five to ten 
years. However, its advantage is that it separates traf­
fic nows on the quay. 

174. Alternative 3, although the least expensive in 
cost terms, is not generally approrriate since it can be 
used only for ro/ro vessels with stern or bow cargo­
handli-ng arrangements. This eliminates a large num­
ber of ships and any lift-off operation. 

175. Alternative 4 has a number of advantages. It 
combines the flcxibility required to hanclle different 
types of ships with the possibility of receiving vessels 
of increasing length. This staggered layout for two 
berths is a natural development of the single ro/ro 
corner benh, which is the preferred·layout when only 



one ro/ro ship at a time is to be handlcd. The iypical 
layout of the single comer berth is shown in 
figure 33. 

176. A ro/r~ 6~rih needs to be in a calm location 
in a port. Although sorne down-time can be accepted 
at any berth in a port, ro/ro traffic is, more than any 
other, dependen! for its over-all transport cconomy 
o:n rapid turn-round times and it can be more seri­
ously afTected by swell and by tides than a lift-off 
operation. 

177. In a Jocation where there is no tide, ro/ro fa­
cilities can dispense with adjustable ramps and are 
ver; cheap to conslruct. The simplest form of ro/ro 
berth comprises a surface onto which the stern or 
bmv ramp of a ship is Jowered during loading/un­
loading. Figure 34. illustrates the typical design for a 
slewing ramp, which gives the ship a greater flexi­
bility in berthing choice. In high tidal ranges, the 
necessary adjustable bridge ramp and supports add 

considerably to the cost of the basic facility. With a 
tidal range of five metres, a bridge ramp from 25 to 
50 metres long 10 would be needed, capable of ~arry- a 
ing the heaviest trucks and trailers. Under such con.. W 
ditions, the economic and operational possibility of · 
an enclosed dock should be examined, as discussed 
in part one, chaptet VI, on civil engineering aspects. 

178. In more sophisticated systems, an adjustable 
bridge ramp forms a suspended roadway hinged at 
the inshore end and supported near the outer end to 
provide a connexion between the shore approach and 
the ship. The outer ~nd may have a telescopic or 
hinged connexion. There is, therefore, a much greater 
interaction between ship design and berth design 
than for many other maritime facilities. 

10 The exact length depends on the maximum dilference in eleva­
tion bctween the ship's exit and the quay surface. 

. FiGURE 33 
Preferred layoul of a ~lng!e ro/ro comer berth 
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FIGURE 34 
Example of sll·"ing r~mp for ro/ro ~en'ice 

179, Severa! basic design have been put forward 
for the bridge ramp, which differ essentially in the 
rnethod adopted for the adjustment of the ship end 
of the bridge ramp to accommodate changes in leve! 
due to loading and discharging and .tidal nuctuations. 

Two alternatives are normally considered. The first 
consists of a noating pontoon or bridge ramp which 
automatically rises and falls with the change of tide. 
Figure 35 illustrates one form of this bridge ramp. 
The second possibility is · for the ship end of the 
bridge ramp to be connected to a fixed gantry struc­
ture either by cables or by hydraulic means, which 
provide the necessary adjustment. 

180. An important feature of a Ooating bridge 
ramp is its capability of being moved from one part of 
the quay wall to another. This is desirable in many 
cases, to increase berthing nexibility. lt is usually 
possible to tow pontoons to other locations fairly 
quickly. 

D. Terminal area requirements 

181. One characteristic of the ro/ro terminal is the 
need for adequately fenced, protected ·and surfaced 
storage areas· with a wide, w~ll-paved access way .. 
The transit storage area needed for a ro/ro terminal 
may be even larger than that needed for a container 
terminal, which is normally 10 hectares per berth. To 
determine the storage area requirements, the ro/ro 
cargo forecasts should be grouped under the follow­
ing four headings;II 

11 See part one, chapter IJI, section F, on forecasting cargoes car­
ried by ro/ro ship. 

FIGURE 35 
Example of :uljusJable brid~e ramp for ro/ro sen·ice 
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FIGURE 36 
Ro/ru lerminal plarminll charl: vehklc s!ura¡:e ·arca 
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(a)' Cont a i ners; 
(b) Cargo car-ried .by intermediate methods; 

(e) General cargo; 

(d) Wheeled cargo. 

182. The container forecast is in TEU units and 
therefore the container terminal planning chart I, for 
the container park area (see figure 23 above) can be 
used. The appropriate area requirement per TEU fac­
tor, together with other factors such as transit time, 
will allow the planner to calculate the corresponding 
area requirements for ro/ro terminal. . 

183. The storage area requirements for the second 
and third categories of ro/ro cargo can be determined 
by using the break-bulk terminal planning chart IJI 
for storage area requirements (see figure 10 above). 
The apprqpriate stowage factor, stacking height and 
transit time must be used for each category. · 

t84. The area requirement for ro/ro wheeled cargo 
can be determined from the ro/ro terminal planning 
chart for vehicle storage area, illustrated in figure 36. 
Typical area requirements for various road transport 
vehicles are as follows: 

Aniculated truck, 15-metre 
Rigid truck, 16-ton. 
Automobile 

Jarge .... . 
small .... . 

Squort mtlrtl 

46.5 
26.5 

11.0 
7.0 

A sufficiently large area should be. allocated to this 
category of cargo to accommodate the largest ship­
ment of vehicles envisaged. For example, a shipment 
of 500 small automobiles would require a minimum 
area of approximately 4,500 square metres, assuming 
a 25 per cent allowance for access. 

E. Ro/ro fork-lift · truck. operation 

185. For working in the ship's hold via side ports, 
an electric fork-lift truck is preferable toa diesel-driv-
en vehicle. Where possible, ports should resist de­
mands on them to provide in-hold fork-lift trucks. 
These can reasonably be expected to be carried by the 
ship. Slopes and cambers can reduce fork-lift perfor­
mance seriously. The gradient shoúld never exceed 1 
in 1 O. For example, whete there is a slope both to the 
ship's dec~ and to the shed or stack, battery-driven 
fork-lift trucks may need recharging three times in 
one shift, and diese! lifr trucks are more appropriate. "" 
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Chapter VI 

TERMINAL REQUIREMENTS FOR BARGE-CARRYING VESSELS 

A. Barge-carrier s)'stems 

186. The impact of barge-carrying vessels or.t parí 
operations in developing countries is discussed in 
more detail in the UNCT AD reports on technological 
change in shipping and its effects on ports already re­
ferred toY Two main types of barge-carriers are in 
service, LASH and SEABEE, the LASH (lighter 

. aboard s'hip) system having been chósen by all lines 
except one. The principal dimensions of the LASH 
ships and the barges they carry are given in tables 4 
and 5. 

'i 87. The barge-carrying system at present serves a 
considerable number of developing countries in the 
Mediterranean, ihe Far East, the Red Sea, the Per­
sian Gulf, the lndian sub-continent and Latín Amer· 
ica, with other services under consideration. Given 
the predominance of break-bulk cargo on these 
routes, the considerable waiting times ships periodi­
cally face, and the riumber of ports of cal!, the choice 
of the barge-carrier on these routes seems logical. 
Nevertheless it must be noted that there are appar­
ently no firm intentions at present to expand the 
LASH f1eet listed in table 4, while, on the contrary, 
the Pacific Far East Line is finding it necessary to 
cónvert all of its LASH-container ships to use for 
container operations only. However, anothcr trend is 
that of eliminating the container space on board as, 
for example, Prudential Lines are doing. 

188. As table 4 shows, barge-carriers may be 
equipped to carry containers or may be pure barge­
carriers. The former vessels are provided either with 
cellular holds or special frames for .the carriage on 
contain~rs on deck, and they have -a ship-based gan­
try crane· for h<mdling the containers. 

189. Recent emphasis has been on the develop~ 
ment of feeder vessels. Two alternatives are being 
tried: BACA T (barge a board calamaran), and FLASH 
units (feeder LASH). BACA T I can carry 3 LASH 
barges plus 1 O spedal smaller barges, while BA­
CA T H can carry onJy LASH barges. FLASH is 
nothing more than a shallow-draft véssel, somewhat 
like a sea-going dry dock, capable of carrying 8 or 15 
LASH barges at a time to and from ports which can­
not accomrnoclate Jarge ocean-going vessels. This 
vessel is partially submerged, like a dry dock, during 
loading and unloading operations. The unit is actu·· 
ally a. barge itse!f and is to\ved by sea-going tugs a~ 

1l TD/B/C.4/l29 ;:md Supp.l··S. 

a service speed of about eight knots. The 8-unit 
FLASH vessel has a length of 81.7 metres, a beam 
of 24.4 metres and a draft of 3.45 metres. This sys-

.·tem was tried out in Burma, 42 barges being dis­
charged from a mother ship in the sheltered deep­
water anchorage of Kyaupkyu, and then being ferried 
8 at a time to Chittagong (Bangladesh), 210 ·miles 
north. The system is now being u·sed to serve a range 
of ports in South East Asia. 

B. Ship-handYing requir.emen~§ 

190. The initial idea of LASH was that the barges 
should be Joaded and discharged from the mother 
ship while the latter was at anchor outside the port, 
and that the cargo carried by the barges should te 
loaded and discharged at any ~hal!Ow-draughi berth, 
tugs being used for towing the barges to the berth. 
The port facilíties required would thus be minimat 

191. In practice, more sheltered water has bcen 
found desirable for ·the purpose of loading. and un-

. loading the barges, and the mother"ship operatlon 
normally takes place inside the porl are.~--at moor· 
ings, a!ongside container or break-bulk. hertb, or 
e ven at a special T -shaped jetty. In either casf:, ;: 
deep entrance channel is required; i:n addido!n! te HF~ 
operating draught of the vessel, a minimum of 1 n¡r~·· 
tre must be allowed for trim changes during ih; 
operation. The water areas required for the manoeu''· 
ring of SUCh large vessels are aJso ::iubSüH"íiÍ31, ilS ;S 
the area needed around !he mother vessd fo:r mH.n .. 
oeuvring the barges1o 

192. Furthermore, LASH ships carrying a celluh:.r 
container complement must call at a terminal witb 
faCilities for handling contaínerso 

193. Handling the barges within the: pm1 'f\~qLdrc:s 
"barge park areas" which are large water s!.wfazx;-;, 
well sep.arated from the other water·hased ~m!Tíc ~~~~ 
the port, where laden expmi. b<:Irgt:.s ~n:v~út shipme.ilL 
laden import barges stay untli such 11!-ne as they ¡;¡¡¡-,:; 
sent inla~d or can _be discharged, and e:npiY bar~es ;a 
are kept m stock" fhe are:a needs carC!f\i.\1 2~~enuon · W' 
from the point of view of por~ secl!dRy" _ · 

194. The requisite s!ze of a park <!!l'ea :t~mrt be v'-!lc­

siderable, since the in1and penetration of ~he 

rs2 



TABLE 4 

Principal barge-carr >·in¡: -ship dimcnsions 

Comaintr Rol ro 
capaciry d•r:k e o,:<r·oll Ov.,·oll Fu/f.food Borx•· r~·ilhout spact 

l•nglh •·idlh droughl corrying baFJn) t .. ·irhout 
Optrator and vtuñ Dwt {mtrrn) (mt'lft.S) (m.,rn) capaciry ITEUs) ·ba'!lnl 

l.ASH FLEET: 
Ce.ntral Gulf Lines 

Acadia Forest 
:} 48 306 261.4 32.6 12.1 73 

Atlantic Forest 
Green Harbour 

:} 46 890 Green Valley 272.3 30.5 12.4 89 
Green lsland 

Coníbi Line 
Bilderdyk 

: } 44 799 261.4 32.3 11.3 83 
Munchen 

Delta Steamship Lines 
'Delta Mar 

:} 41 048 Délta Norte 272.3 30.6 11.6 89 1 740 
Delta Sud 

Pacilic -Far East· Line (all to be converted 
to !COntainer vessels) 
Australia Bear 
New Zealand ·Bear 
Gcilden Bear 

JO 298 249.9 30.5 10.7 74 1 200 
Japan Bear 
Pacilic Hear 
Thomas E. Cuffe 

Prudential Lines 
Lash Atlantico 

:} JO 19J 

Lash Es pana 
Lash Italia 249.9 30.5 10.7 14 1 200 e Lash Pacifico ., 
Lash Turkiye 

Waterman Steamship -Corp. 
Robert E. Lee 

:} 41 578 - Sam Houston 272.3 30.6 11.6 89 
Stone";all Jackson 

5EABEE FLEET 
Lykes ·unes 

Almeria Lykes 
:} 39026 Doctor Lykes 267.0 32.4 11.9 38 1 800 13 570m2 

Tiflie Lykes 

USSR 
'Two .on arder 36600 210.0 35.0 10.0 .26 n.a. n.a. 

SoUiu: :TM srop• for .barx•·corrying syii•ms llondon, H. P. Dn: .. ry (Shipping Consultants), 1976). 

TABLE 5 
Burge dirncnsions 

Caroing Bol• Grain W,ight q/ 
L•nglh o,.adth Fu/1-/ood drq/i capaciry ca':::Jiry c~':::Jiry hatch·ro~r 

(mttrt.s) (m•trn) (mnres) (tons) ( ) ( ) (tons) TyP< 

16.82 4.65 2.5 140 164 169 1.3 
18.76 9.50 2.7 370 554 569 2.5 
29.72 10.67 3.2 844 1 108 1 138 2.6 

~~:T .. ::::::::::::::::::: 
SEABEE ............. · · · · · 
USSR ................. ·· · · 38.25 11.40 3.3 1 070 1 300 . 1 335 .n.a. 
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is at present low, and ~hus íhe greal majority are des" 
tined for pon Jo:.¡ding and discharge. Ahhough large 
water areas may be available in river ports, in break­
water pons the lack of water arca preves a major im­
pediment to the srnooth functioning of thc barge-car­
rier service. As a rule of thumb, a minimum barge 
park area of 10,000 square inctrcs should be prov­
ided, this arca allowing for an average discharge of & 
barges per call and a peak of 25 barges. 

195. In ports where the necessary areas have been 
provided, significan! investment cost have been in­
volved. At Bremerhaven~ 31 pontoons have been 
constructed, offering mooring space for 140 barges. 
The total length of the pontoons .exceeds 650 metres, 

· and the total cost of the project Was almos! S 4 mi I­
lion. The basin and barge park areas are illustrated in 
figure 37. 
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196. Barges can be handled at existing break~bulk 
and lightcrage berths, even of old-fashioned design. 
However, it might be advisable to provide special 
handling facilities for the barges where: 

(a) Existing facilities are inadequate because they · 
do not provide weather protection or sufticient space 
for assernbling cargo and loading it onto barges; 

(b) Existing facilities are fully utilized and the han­
dling of additional barges would lead to congestion; 

k) The distance between the barge park area and 
the existing break-bulk berths is excessive; 

(d) A combined terminal for handling coritainers 
and barges is preferred from a cost-effectiveness and 
opcrational point of view. 

197. The higher the cost of labour in a port, the 
greater will be the need to build well-equipped and 
suitable barge-handling facilities. Only then can the 
operations be expected to achieve the considerable in­
crease in productivity which is an essential require­
ment in ports with high labour costs if port cargo-, 
handling charges are not to become prohibítíve. Simi­
lar reasoning provides an incentive for the increased 
use of pallets, bur1dled units and pre-slung units in 
a barge-carrier .operation. 

198. In Singapore, a large warehousing complex 
(providing 200,000 square metres of covered storage 
space) at Pasir Panjang, which was built independent· 
ly from the barge-carrier development, has now been 
partly set aside for the receipt of cargo from barge" 
carriers~ This development has made it necessary for 
the Port of Singapore Authority to instail in the Pasir 
Panjang area six mooring buoys, which · wHJ permit 
the safe anchorage of 120 barges. The buoys are apo 
proximately 700 metres apart and a;e al! iliil line. Ihu:s: 
stretching out over 3500 metres. 

199. Although there is thus a variety of altem8.~ 
tives in providing facilities for barge~carrying vessels, 
combined with or independent of break-bulk or tmi·" 
tized berths, indicative planning figures for an annuaM 
throughput of 250,000 tons made up of J ,000 txuge 
units with an average cargo load of 250 tons ;per 
barge would be as follows: 
Number of mooring areas . . . . . . . • . . . . 
Number of mooring buoys . . . • . . . . . . . . 
Required barge park area (assuming a peak of 50 barg;;s 

at one time) . . . , . • . . . . . . . . . . . . 
Number of tugz requhed lo· ~ow barges helween the 

mother-vesse! and the barg.~ park aTea {depending m11 
the distance between them) . . . . ... . . 

Nurnber of pontoons (assuming an ln!and pene!ration of 
less than !O pcr cent) . . . . . . . . . . . . 

Length of quay and area requh-e.d io load and dischiirge 
the cargo of !he barges in por! . . . . . . . . . 

154 
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Chapter VII 

DRY BULK CARGO TERMINALS 

A. Jntroduction 

200. This chapter. is concerned with dry. bulk car­
goes, but it is· necessary first to note that the wor? 
"bulk" can be used in two different senses. Trad!-

. tionally, · the expression has been. used to _indicate 
that a commodity was loaded or d1schargcd m loose 
or fluid form, for example, grain or petroleum. More 
recently, however, there has bcen a tendency_ to talk 
about "bulk shipments" in the sense of sh1pments 
by the fui! shipload or substantial part-load, whether 
or not the commodity in question is handlecl by bulk. 
cargo methods in t1'1e traditional_ sense. Thus it is 
now common to speak of ''bulk shipments" of steel 
plates or bundled timber. The term "semi-bulk". is 
also used, for example, with reference to l<irge shJp­
ments · of bagged cargo. This chapter considers dry 
bulk cargoes, using the term "bulk" in both senses. 

201. Dry bulk cargo is customarily divided int_o 
two groups, the "major bulk" cargoes and the ."ml­
nor bulk" cargoes. The majar bulk cargoes cons1st of 
a group of five commodities which almost invariably 
move by non-liner methods in full shiploads. Thcy 
are as follows: 

lron ore 
Grain 
Coal ... 
Bauxite . 
Phosphate 

/975 mort'menll 
(milliuns of 1ons) 

292 
137 
127 
41 
38 

P~rcnuage of 
/0/Q/ dry CGI)IO 

18 
9 
8 
3 
2 

TOTAL 40 

The maj.ority of shipments of these commo?ities are 
made by specialized bulk carriers and combtned car­
riers, but general cargo vessels are also used toa ce:· 
tain extent. When a traditional 'tween-deck vessel 1s 
used however, a severe reduction in handling speed 
results. Separate descriptions of a typical coa! im~ort 
terminal and a typical phosphate rock export termmal 
are given later in this chapter (paras. 355-360 and 
364-3 70 respecti vely ). 

B. Main characteristics of a major 
bulk cargo terminal 

202: A radical difference exists b~tween the .char~ 
acter of a major bulk cargo terminal, especially one 
for the exporl of mineral ores, and thc average, al!­

. Purpose commercial port. The requircments with re-
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spect to location, depth of water, _ty~e of infras_t~uc­
ture, layout equipment, storage facJIJtJes a~d auxJ11_ary 
services are basically different from those m a typ1_cal 
general cargo port. Also, the administrative., oper~t1ng 
and labour problems must be approached m a differ­
ent way. 

203. Unlike a general cargo port, a terminal for the 
export of mineral ores does not need :to be l?cated 
clase to the main centres of commerc1al and md_us­
trial activities of the country. The nearest poss1ble 
distance from the mining area, with good ·1and com­
munication is the most desirable place, subject, of 
course, to there being favourable natural conditi?ns 
at that sector of the coast. Depth of wa.ter requlre­
ments are more stringent, as the trend is towarcls the 
transport of most ores in the Jargest possible vessels 
with a draft often in excess of 15 metres. 

204. Vessels of this size require huge stocks of o_re 
at the terminal and therefore extensive storage facil­
ities. In orcler to minimize expensive ship time at 
port it is· necessary to ensure a relatively low berth 
occ~pancy so as to avoid the ris~ of ships having. to 
wait for a berth, and a very h1gh rate of loa~mg 
while they are at berth. To achieve the requ1re_d 
speeds of loading, a network of belt co~veyors JS 
qeeded linking powerful reclaimers to sh1p-Joaders. 
.:fhe m~chanization of cargo-handling has eliminated 
the need for a large labour force, and the uniformity 
and simplicity of the material handled at a dr_y bulk 
cargo termin?l means that the many commercJal ~er­
vices needed at a general cargo berth are not requ1red 
at the·· former. · 

205. The handling techniques used allow vessels 
to be berthed up to a kilometre or more away fro~ 
shore, if necessary, the ores being cárried to the sh1p 
by belt conveyors placed on a Jight structur~. A ty­
pica! ore berth cünsists of at least two berthmg dol­
phins; t:wo mooring dolphins and_ sorne buoys. In­
shore of the berthing dolphins, an mdependent struc­
ture supports the loading equipment, composed of a 
ship-loader connected to land by belt conveyo~s. The 
storage area on lancl requires the proper eqwpm~nt 
for unloading vehicles from the mines~ f~r stackmg 
the ores on the stockpiles and for reclaJmmg ore f~r 
delivery by belt conveyor· to the ship-loader. In ad_dl­
tion facilities for direct transpon from unload1ng 
hoppers to the ship-loader should. be provided. · 

206. Although the basic elements will remain ap­
proximately the saine from one terminal to another, 



the par!iculars of ·¡he design will vary considerably; 
according to local conditions, the nature of the ma· 
teríal and the scope of the opcration. Normally each 
installation w_ill .have to be dcsigned and built to suit 
the particular tircumstances. 

C. Bulk carriers 

207. Wherever possible, bulk cargo installations 
should be designed for specific ships khown to be 
calling. Detailed discussions with the shipowners and 
shippers should therefore be held to agree on the re­
quirements for shiploaders and unloaders. However, 
othcr ships will call and the specifications will need 
to take account of both maximum and minimum 
ship size& .. · 

208.· The phenomenal growth of the bulk cargo 
Oeet in recent years is comparable to the growth, In 
both numbers and size, of oil tankers. In the .mid-60s 
there began a trend towards combination carriers able 
to transport two or more different types of commod·· 
ities. Most of the larger vessels are capable of trans~ 
portirig both dry and ·liquid bu!k comrnodities. Bu!k 
carriers are c!assificcl into six types, designalcd as fol· 
lows: B (bulk), O (ore), B/0 (bulk/ore), 0/0 (orc/oil), 

· OBO (o~e/bulk/oil), and OSO (orc/slurry/oil). 

209. Figure 38 gives curves showing the relationo 
ship between the length over-all, beam arid full load 
draught, and the dwt, for the majority of dry bulk 
carriers. Where information on specific vessels to be 
employed is not available, these curves are suf!icient~ 
!y accurate for preliminary planning ·purposes. 

210. Ydeally, al! water areas which ships may _have 
to pass through or líe in should be designed for their 
rnaximum (fully-Joaded) draught, even though the 
occasions when ships will enter or leave port at this 
draught will be few in number. However, substantial 
economies can sometí mes be made by· providing Jess 
depth than. this wheri there is certainty as to the 
loadings to be expected. A rough general relationship 
between load factor and draught for dry bulk carriers 
is given in figure 39 . 

. 211. Jt is possible for there to be certainty asto the 
. dry bulk cargo loadings to be expected when there is 
an integrated transport service, for -example, bu! k car­
riers chartered by a chernical works. In such a case, 
.the maximum load faqor and hence the ·draught can 
be determined from the known stowage factor of the 
comrnodity in question and the specification of the · 
ships to be chartcred. Planning for a limited draughi · 
:may also be justifie(! V.;hen the draught of ships ar­
riving or departing is iinked to ano limited by 
draught 'restrictions elsewhere. 

212. The planner should a1so be aware that facíl" 
ities designed for a· fully Joaded 100,000 dwt' carrier 
m ay a!so ha ve to handle a par! ially · loaded 
200,000 dwt carrierr': \Vhik the draught !imitation of 
ihe entrance ·channel is overcome by the reduced 
load factor of the vessí::l, [l'Je beam and length may 
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213. The exact meaning of ~he rf¡anufé,dmcr's pd~ 
rormance specification for 1':il piec~ of bu!k ham~lin::; 
equipment must he 1.mderstood by the p!annelf .of a 
terminaL Xn fact, íhe various, items of eqt.:iprJlch':l~ fe; 
bulk cargo handling are subject io wide vadadom; in 
performance. This app!ie:s partiwJarly ~o shi~; tmloc~d-
ers and reclaimer§, · 
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FIGURE )9 

Üpl'raling drau~l•f~ for diffcrcnf load facturs against. d"1 fur dry bulk cargo carriers 
load 

ft m Factar 

70 1.0 

20 0.9 

.lill 0.8 

0.7 
!.so 

15 . . ... . 
e 

= 4D a. 
e 

10 -------------¡ 0.4 

.JO 
-----------¡0.3 

20 

5 

1 
o 50 100 150 200 250 

OWT ( lhou,.nds of lon.nos) 

Soun·r: Universily or Liverpool, Marine Tran~¡xirt Cen1re, Tht Principal Dimt•n;iuns und Opt·rating Druughts if Bu/k Carritrl . . 

214 . .In the case of a grab unloader, for example, 
the discharge rate depends on al! of the following 
factors: 

(a) Volumetric capacity of the grab; 
(b) Density and nature of the material;' 
(e) Grab hoisting speed and acceleration; 
(d) Trolley travelling speed, acceleration and brak­

ing; 
(e) Ski!! of unloader operator; 
([) Shape of hold and hatch opening; 

. (g) Method of trimming in the hold; 
(h) Ship's beam and unloader outreach; 
(i) Depth of hold and tidal height; 
U) Travel distance from ship's raíl to hopper. 

215. Thus there is little meaning to a capacity 
figure for an unloader taken in isolation from the 

· ship and the layout of the installation. The following 
three capacities should be detined in proposals, ten­
der requests and design specifications: (a) peak capac­
ity; (b) rated capacity; (e) effective capacity. 

216. The peak capacity is defined as the maximum 
hourly unloading rate which can be achieved by the 
untoader for sorne relatively short interval of time 
when the cross traverse and hoisting distances in the 
untoading cycle are the absolute mínimum, for exam­
ple,_ when.a full ship at the highest tide is discharg­
ing to a fui! hopper, and when the operator can ex­
ploit the maximum .capacity of the hoisting and tra­
verse speeds with a full grab. This rate is thc caracity 
to which the connecting belt conveyors and weighers 

should be designed in the absence of other overriding 
economic factors. 

217. The ratee! capacity differs from the peak ca­
pacity in two respects. It is the unloading rate which 
can be sustained f9r sorne specitic length of time 
during unloading from a specific point in a vessel. 
This point is gcnerally located, horizontally, at the 
centre of the vessel to be unloaded, and vertically, at 
mean low water leve! for the port. The payload of the 
bucket divided by the time taken to perform one cy­
cle from the digging point to the receiving hopper on 
the quay and back gives the ratee! capacity. This 
figure is a useful definition for the comparison of 
equipment proposals and the classitication of alter­
native solutions to a specific requirement. 

218. The effective capacity is the average hourly 
rate of tonnage discharged during the unloading of 
the entire cargo of one ship, taking lnto account the 
time lost in trimming, cleaning up, moving bctween 
holds and the requisite breaks during the working pe­
riods, but excluding ·scheduled non-working periods, 
for examplc night-time and weekends. The effective 
rate is the figure used for port planning. The-ratio of 
the effective capacity to the rated capacity gives the 
through-ship efticiency factor which for grabs is us­
ually about 50 per cent. The effective ·rate and the 
factor for the fraction of time berlhed ships are 
worked per day are used to determine the daily 
throughput and then the average ship. serv:ice time. 

219. The "peak capacity" and "rated capacity" are 
al so known as the "crea m digging rate" and the 
"free digging rate" respectively. In a typical case, 
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where the peak capacity is 2.500 tons per hour, the 
rated capacity may be 2,000 tons pcr hour and the ef­
fective capacity not more than l ,000 tons rer hour. 
The effective unloading capacity can be even lower 
n1an 40 per cent of the peak capacity if the ship has 
unsuitable holds, narrow hatches and bad conditions 
for trimming. 

E. Ship-Joading 

220. Ship-loading systems are simple in compari­
son with ship discharging systems. They normally re­
quire only a feed elevator or conveyor, a Joading 
chute and the force of gravity. With such technically 
simple systems, phenomenal rates can be achieved. 
Other Joaders are fitted with flight conveyors or spiral 
chutes to reduce thc degradation offriable materials, 
or with telescopic tubes fitted with chutes or centri· 
fugal slinger belts for distributing the material in the 
hold. Ship-loaders can normally be positioned adja­
cent to.the hatch to be loaded, and they receive the 
material from high-capacity belt conveyors. The load­
ing boom can be hoisted or lowered to suit the height 
of the vessel being Joaded. In addition to contínuous 
loading with a ship-loader, grabs can also be used for 
loading bulk cargoes. 

221. Ship-loader capacities are usually limited by 
the other parts of the installation such as thc convey-

ors or rcclaimers, but normal capacity ranges are be­
twcen 1 ,000 and 7,000 tons an hour. In special cases 
16,000 tons pcr hour ship-loaders are possible for very 
large bulk vessels. At the higher loading speeds the A 
limit may be imposed by the rate at which the ship W 
can b~ de-ballasted. 

222. Ship-loaders are designed to permit the holds 
to be Joaded in a definite sequence to avoid putting 
structural stresses on the vessel. Telescoping. spouts 
at the end of the boom are frequently provided to di­
rect the discharge into specific parts of the vessel. 
The boom can be raised to pass clear óf a vessel's su­
perstructure when changing from hatch to hatch, but 
this m ay require the conveying system to be -stopped 
in order to prevent spillage of material. To avoid this 
the material can be conveyed into a surge hopper at 
a point before the loader and returned to the normal 
now when loading is resumed. The loader belts must 
then run faster than the supporting conv.eyors to 
handle the additiona! flow. 

F. Types of ship-!oader:s 

223. The travelling ioader (see ílgure 40) is orn a 
gantry running parallei to the quay. The ship-loadc:r 
is usually fed by a conveyor with a movable trippe:r, 
The tripper feeds the material from the conveyor í.o 
the·ship-Joader boom conveyor. The ship-loader con~ 

FIGURE 40 

Example or tran·l!ln¡:" l>hip-loadcr 1\llh material from high-il"vel COil\"I!~}'Olr 
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sis.ts of a mast superstructure from which a hinged 
boom is suspended. The boom is raised or Jowered to 
suit the vessel and to clear the ves~el's superstruc­
ture when moving from hatch to hatch. The vessel 
end of the boom can be constructed to telescope. or 
a shuttle section can be arranged to travel inside the 
tixed boom. A take-up system must compensate for 
vaFiations in belt length due to the boom move­
m·ents. A design feature of this type of loader is that 
there is only a slight shift of the centre of gravity 
within the structure in the course of al! the jib and 
boom movements, and the loader can therefore be 
placed on somewhat narrower rai!s than other types. 

224. The radial loader was developed for use as an 
offShore unit and consists of a pivoted boom which 

. can rotate or slew through an angle of approximately 
90 degrees about one end, whilst the other end is 
carried on a curved track supportecl on suitable piles. 
The boom supports a conveyor which extends over 
the: vessel. This section, in acl.dition to travelling 
backwards and forwards, can also be made to luff. 
Material is dischargecl from the approach arm con­
veyor at the pivoted end of the boom conveyor, 
where, if required, a surge ho'pper can be locatcd. 

FIGURE 41 

Radial and linear loadcr comparison 

160m. 

HATCH COVERAGE . 

Radial loader 

220m. 

HATCH COVERAGE 

Unl'ar !oader 

225. The main advantage of slewing bridge loaders 
as compared with the travelling loaders is the lower 
capital cost of the total installation, tha:t is, of the 
loader and related conveyors, together with the ma­
rine structures. Another favourable feature is that it 
is easier to enclose the conveyor belts and transfers 
and to insta11 dust control systems. A disadvantage 
is that this type of loader can completely fill, without 
final trimming, only a modern bulk carrier with no 
intermediate masts and derricks. This prevents carri­
ers which are so equipped from using the terminal. 

226. The linear loader achieves the same purpose 
by a combination of translation and rotation (the two 
methods are shown in figure 41; when the front 
turntable travels on a linear runway parallel to the 
ship, the turntable pivot is allowed to slide as wet! as 
rotate. Construction is usually simpler and less ex­
pensive with a straight runway rather than a curved 
one, and ship cóverage is increased. 

227. The travelling and slewing type of loader is a 
combination of a radial and travelling unit. It is par­
ticularly suited for use on both sides of a "finger" 
jetty, i.e. one extending out to sea with berthing fa­
cilities. on either side. A travelling gantry with a ro-· 
tating superstructure has a luffing boo'm coriveyor 
which is fed from a jetty conveyor centrally located 
between the travelling gantry rails. By means of a 
tripper, the material is transferred from the jetty con­
veyor to a receiving hopper located over the pivoted 
end of the boom. Although only one vessel can be 
loaded at a time, _the fact that vessels can be berthed · 
on both sides of the jetty can t;liminate delays in oper­
ating due to berthing and de-berthing. This may be 
importan! under conditions of high berth occupancy 
and tight scheduling. 

228. The fixed ship-loader is generally used. for 
smaller installations. As the vessel size is usually 

. small, the output rarely exceeds · 500 tons per hour. 
The movement of the loading boom between hatches 
is either non-existent or restricted, and it is therefore 
necessary to move the vessel. This may not present 
any problems with the smaller type of vessel having 
two or three holds only, and has been u sed exten­
sively for the export of raw sugar. 
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229. The approach conveyor from the land is car­
ried to the berth on a series of trestles and terminates 
with a tower structure. The conveyor is either ex­
tended in a short sliding section terrninating with a 
telescopic shute or is carried in a luffing boom fitted 
with a telescopic chute. In sorne cases a li:nited 
amount of radial movement is provided to enable the 
whole area of the hatch opening to be covered and 
so reduce the amount of fina! trimming. 

G. Ship unloading 

230. There are four basic systems available to the 
terminal operator for the discharge of dry bulk ma­
terial: grabs, pneumatic systems, vertical convcyors 
and bucket elevators. For a throughput per unit of 



betwecn 50 and 1000 tons pcr hour, pneumatic or 
vertical conveyor systems are adcquate. For through­
puts from l ,000 up to 5,000 tons per hour, grabs or 
bucket elevators are the only alternative. Grabs are 
the most widely ,used methods of loading and dis· 
charging bulk cargoes~ 

l. GRABS 

231. The main principie of unloading bulk com­
modities by grab has not undergone any change in 
the past 50 years. However, the grab is now normally 
used ·Only for picking material up from the vessel 
hold and discharging it into a hopper located at the 
quay edge feeding onto a belt conveyor, as illustrated 
in figure 42. ln previous practice· the grab trolley tra­
velled further, discharging to the stockpile. 

232. The attainable handling rate for each grab is 
determined by the number of handling cycles per 
hour and the average grab payload. The time of a 
handling cycle is a function of the hoisting spced and 
acceleration of the grab bucket, the travelling specd 
and acceleration of the trolley, the horizontal and 
vertical distances and the closing time of the grab. 
Further factors affccting it are the skill of the opcr­
ator, the propcrtics of the material being handied, the 
shape of the hatches and cargo holds and thc degree 
of Cleaning required at the end of eacli hold-empty­
ing. Operatorfatigue in any case places a limit" of 
about 60 cycles per hour.· 

233. For a given lift capacity, the ma.in method of 
increasing p'roductivity is . increasing the payQ 
load/deadweight ratio of the grab bucket. The normal 
ratio is 1:1, but newer high-capacity designs are ·ap-· 

proaching 2: l. A bulk cargo terminal handling a 
range of commodities will require a set of two or 
three grab buckets for each crane (one on the hook, 
one on standby and/or one in rcpair), plus a set of 
grabs for each commodity \vhich has significantly dif­
ferent physical characteristícs. The number of avail­
able designs is very ·Jarge, ranging from the light 
grabs for handling products such as animal feedstuffs 
and grain, to the massive 50-ton-lift ore handlers. 
Specialist advice should therefore be sought to' allow 
the choice of the correct unit for a specific material 
and crane type and for specific working conditions. 

•' 

234. To achieve the desired rate of unloading, it is · 
often. necessary for a single vessel to be served by 
two unloaders. This has an important advantage. in 
providing operating capacity during the failure of one 
of t)1e u nits. · 

235. The principal materials for which the grabbirig · 
bulk unloader is used are the main bul'k products, 

• namely, iron ore, coa!, ba'!Jxite, alumina and phos~ 
phate rack. Other commodities handled by smaller­
mobile grabbing crane.s include raw sugar, bu.Jk ferti­
lizers, pctroleum coke and various varieties of bean 
and nut kernels. 

236. There are three main forms of grabbing crane. 
The travclling overhead trolley unloader has a canti· 
levcred boom which projects over the hatch. The 
trolley transfers the bucket from the hold to the hop­
per on the quay. The structure travels paralle! to the 
quay to allow working the full length of the ship. 
Typical free digging rates for these units range from 
500 to 2,000 tons per hour. 

237. The revolving grabbing crane, aQ shown in 
figure 43, is generally of the leve! lufting type and is 

FIGURE 42 
TraH·IIin¡: Ull'rlll'ad trulh.•y unloader ¡:rabbing crane 
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probat:i, the most commonly used type for unlóad­
ing. The crane grabs and lifts the material ancl dis­
cliarges it into a hgpper, generally at the front to 
eliminate slewing during operiltion. The hopper fceds 
.a jetty conveyor in the usual way or it can discharge 

·. directly to trúcks or rail wagons. These cranes can at­
tain a free digging rate of between 500 and 700 tons 
per hour. When a normal general cargo crane is being 
used for grab unloading, the hopper must be located 
on the same track as the crane. The 90-degree slew­
ing movement for each grab cycle limits thc free dig­
ging rate to 250 tons per hour, a good average rate 
being about 180 tons per hour. 

238. The third form of grabbing crane is the mo­
. bile port tower crane which is useful in smaller ports 

handling a wide range of mixed cargoes to and from 
.smaller · vessels. This unit comprises a standard 
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mobile crane with an additionai tower structure fittt:rJ 
with an elevated cab to allow the opcrator to Jook 
down into the shio's hold. Productivities are similar 
to those achieved with the revolving gr<Jbbing crane. 

2. PNEUMATIC SYSTEMS 

239. Pneumatic systems are suitable for handling 
bulk cargo of comparatively low specific gravity and 
viscosity such as grains, cement and powdered coa!. 
Pneumatic equipment is classified into vacuuin, or 

· suction types and pressure, or blowing types. The 
former are suitable for collecting materials from 
severa! places to one spot while the latter are suitable 
for delivering cargo from one spot to severa! places. 
However, the blow type tends to create clust prob­
lems. A combination of.the two systems·is also used, 
but it is generally restricted to portable equipment. 
Typical uses of this equipment are shown in figo 
ure 44. 

240. Vacuum pneumatic conveyors are simple in 
construction and materials are not lost through spil­
lage during transportation. However, the power con· 
sumption is high compared with other transporting 
media. Before a decision is taken whether to adopt a 
pneumatic handling· system or a conventic~nal me­
chanical handling system, nót only the capital, main­
tenance and operating costs must be considcred, but 
also health, cleanliness and other factors which cannot 
be directly evaluated. 

241. Cer1ain materials are potentially dangerous . 
and· should be handled carefully to ensure the heálth 
of the operators. Sorne hazards to health can be overo 
comé by the wearing of face masks and protective 
clothing. ·The adoption of a fully enclosed pneumatic 
handling system, although initially more cxpensive, 
often improves working conditions and reduces ma­
terial loss as well. Cleaner conditions improve mo­
rale, facilitate plant ·maintenance and reduce health 
hazards. 

242. The travelling pneumatic elevator consists of 
!l rail-mounted gantry with a total enclosed . super­
structure for housing the majar items of equipment. 
Generally, two units are housed in one gantry, and 
the usual limit of unloading rates is about 200 tons 
per hour per unit. The unloading ·arms i.erminate in 
flexible intake tubes which allow very efficient clean­
up of the hold. Mateñal sucked through the nozzle 
¡~ collected by cyclone-type separators and discharged 
onto the onward conveying sysfem, very often a belt 
conveyor. 

243.' There exist al so waterborne versions of the 
travelling pneumatic elevator. Tpey are self-contained 
and self-propelled machines, with a throughput simi­
lar to that of the rail-mounted kind. They can be 
used for discharging directly to shore storage or, in 
the case of onward transport, to barges. They can 
also be arranged to operate in re·verse, from barge to 
vesscl for export. ~ 

244. ln addition, there are portable pneumatic 
units on wheeled trailers which can be positioned on 
the quay or aboard the vessel, as shown in figure 44. 
The handling rates of this light portable equipment 
are low, usually about 50 tons per hour. , · 

3. VE~TICAL CONVEYORS 

245. The chain conveyor unloader (see figure 45) is 
a self-contained unit working on the en masse prin· 
ciple. The free digging rate is generally limited to 
150 tons per hour, The conveying chain is carried in-. 
side a rectangular casing and its motion carries ma­
terial from the hold. A second unit can be tised as 
a connexion to hinterland transport as the unit can 
be adapted for inclined and horizontal conveying. 
The units are restricted to dry, friable materials that 

fiGURE 45 
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are compatible with direct contact with moving parts. 
For intermittent use, it may be niore economica! to 
employ this type of unit rather than the grab ship 

· unloader, in spite of its high maintenance cost. 

246. The vertical screw conveyor is a. full blade 
screw contained in _a tubular casing. The unit can be 
úsed at any angle froni the horizontal. to thc vertical. 
Screw conveyors can effic,iently deal .with all fine 
powdered and granular máterials, lumpy material 
(provided the lumps do not exceed a specified size in 
relation to the screvi diameter), semi;-li¡:¡uid materials 
and fibrous material. Free digging rates of up to 600 
wns per hour have been achieved. Thé 'throughput is 

. restricted .to the · rate at which material car1 ·free! y 
t1ow. into the feed aperture; A. proprietary type of 
screw auger has an independently · dr.iven _spirai 
around the feed intake to cornbat this feed problem. 

4. BucKET ELÉ:VATORS 

· 247. Bucket elevators are another alternative for 
handling rates in the 1,000 to 5,000 tQns p~r hour 
range. At present these continuous unloadcrs appear 
less efticient in terms of cost per ton unloacled than 
grabs, taking account of total capital expencliture and 
operating costs. However, the free digging rates. for 
these units will approach 5,000 tons pcr hour, while 
grabs have a maximum rate of 2,500 tons per hour. 
Developments in this matter should be watched in 
view of the high theoretical handling rates .. 

248. One concept involves a continuously rotating 
bucket wheel suspended from the ,luffing boom of 
the travelling unloader. This bucket wheel digs up 
the material and feeds a continuous bucket elevator. 
The w.eight of thc structure plus the dynamié digging 
forces require a hcavier and more expcnsive quay 
than for the usual grab cranes. 

249. An alternative approach Uses a bucket chain 
elevator with the buckets acting as· digglng scoops. 
As in the case of the wheel and elevator,·the bucket 
elevator is suspended from the luffirig boom; A 
.heavy foundation is again required· to absorb the dig­
giñg forces, and maintenance costs may be consider~ 
able. At smaller iristallations, for :example,those for 
the unloading of coa! and phosphate from barges,: pur­
pose-built facilities utilizing the bucket chain elevator 
can be very useful. 

5. SLURRY SYSTEM 

250. Certain materials, suth as iron ore, salt, baux­
ite, heavy tnineral sands and certain coals may be 
suitable for transportation via the slurry rncthod. 
This. method basically consists. of máking a 70-per~ 
cent-ore-base slurry-water mixture at 'a mine si té arid 
then pumping it. aboard speciálly equipped n1ineral 
tankers.· Ex-cess water is decanted prior tiY_ship depar­
ture, leaving a concentrate with over-90 per cent sol­
ids. At the dischurge port. rotating· wáter jets in'the 
bottom of the holds undcrcut and liquefy the ore con-

centrate so that it can be pumped ashore. This sys­
tem eliminates loading and discharge cranes, elabo~ 
rate docking arrangements and other facilities. 

751. The slurry process is a clean -one which min­
imizes material loss that occurs with other, dust-in­
ducing ore-handling procedures. Decanted liquid dur­
ing the -loading process may have to be returned to 
a settling pond to avoid pollution and to recovér ult­
ra-fine particles. The slurry form of the cargo makes 
it economic to locate the storage area sorne distance 
from the port area. The rate of discharge will be de­
penden! upon the size of ship aryd the installed 
pumps, but for large vessels it will normallY be 6,000 
to 8,000 dry tons per hour. Material can be loaded 
dry by convehtional systems and unloaded using the 
slurry proccss. 

6. SELF-DISCHARGING VESSELS. 

252. At the beginning of 1976, approximately half 
of the bulk carriers were equipped with gear for self­
discharge, while only 16 per cent of the ore carriers 
were so equipped. The average size of vessels so 
equipped was · markedly smaller than that of vessels 
without gear. The gear usually consists · of bucket 
cranes or derricks with a safe working load varying 
from 3 to 30 tons. 

253. A limited number of carriers have been built 
which utilize gravity reclaiming onto a belt, chain or 
screw conveyor in the bottom of the holds to .feed an 
elevator system within the ship. These vessels re­
quire only a hopper and conveyor arrangement at the 
discharging terminal to. transfer material from. the 
ship's system to the storage arca. 

H. Horizontal transport 

. 254. Conveyors are the most extensively used 
piece of equipment in dry bulk handling and reappear 
in a variety of forms in elevators, ship-loaders, ·pack­
ers and reclaimers, as well as purely for horizontal 
transport. For horizontal transport, unlimited dis­
tánces can theoretically be covered. by conveyor, al­
though transport economics will usually limit con­
veyor systems to a few kilometres befare rail or road 
transport becomes more appropriate. 

255. The conveyor system layout- has a majar ef­
fect on the whóle terminal arca requirements, and on 
its t1exibility. The routes taken, and the choice be­
tween raised, ground-level or underground systems 
should be given a similar degree of attention to the 
layout of a .road system in a built-up arca. On long 
rims, design for ease of maintenance is paramount. 

256. The general adoption of the belt conveyor as 
a mechanical carrier for bulk inaterials has been dúe 
to its inherent merits: 

(a) Simplicity of construction ~ 
(b) Dependability and economy of upkeep~ 
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(e) Efficiency, with small driving power r~quire~ · 
ments; 

(d) Complete discharge of the material handled; 
(e) Adaptability>. .. 

The material is received directly onto the belt and is 
carried with a mínimum of friction and noise to its 
de¡¡t;nation·. There are no joints or other project1ons 
to break or wear, and abrasion or friction between the 
material and the belt ex!sts only at transfer points. 

257. The limited vertical angle at which belt ·con· 
veyors can carry materials necessitates a considerable 
amount of space to enable the material to be lifted 

. to the required height. The supporting structure for 
long conveyors also requires routine maintenance· 
work such as painting. These disadvantages have to 
be considered. · 

258. Belt conveyors are cither Oat or troughed 
with the former used for packaged material. Two f1at 
belt conveyors with their carrying surfaces locatcd in 
a vertical plane at an appropríate· distance .apart can · 
form a "pinch" belt elevator suitable for the un load·· 
ing and loading of bagged material. Peak rates of 
4,000 bags per hour have been achieved. 

259. Developments have made possible the pro­
duction of stronger and wider rubber belts with can­
vas plies. In addition to these belts with canvas plies. 
belts with steel wire to increase tcnsile strength have 
been produced. In combination with improvements 
in the associated belt idlers, bclt convcyors are cap· 
able of transferring severa! thousands of tons per 
hour. 

260. The chain conveyor has a flighted chain 
which moves around inside a totally enclosed casing 
with a dividing partition. Material can be introduced 
at any point in the top of the casing; it falls through 
an opening in the partition plate to the bottom of the 
casing, and is then conveyed by the chain until it 
reaches a discharge opening. The conveyor can be 
used up to an angle limited by the characteristics of 
the material. 

261. Any free-nowing material can be handled by 
this means, and the process is dust-free. Grain is the 
most common material handled, anQ rates up· to 500 
tons per hour are possible. For small port installa· 
tions, in combination with chain type· unloaders, this 
type of equipment is very useful. 

262. The en masse conveyor is·similar to the chain 
conveyor but is different in operating principie and 
has a casing of smaller cross-section. The u nit worh 
on the princíple that the friction betwcen the material 
and the · specially designed eh a in is greater than the 
friction between the material and the casing. The 
material shifts as one body, en masse. This method 
permits vertical as well as horizontal conveying, and 
multiple inlets and outlets can be used. The con­
struction can be made dust-tight. One disadvantage 
is that a certain amount of product degradation 
occurs. 

263. Screw conveyors are a very compact form of 
handling with a totally enclosed casing, either U­
shaped or tubular. The sclection of the correct type 
of screw and trough cross section for the material to A 
be handled is essential if maximum efficiéncy is to W 
be obtained. Generally, capacities do not exceed 500 
tons per hour. The powcr. iequired is· much higher 
than for other conveyors. Provision has to. be made 
to accommodate end thrust due to the reaction of 
material along the casing. These conveyors can be in· 
clined from the horizontal. 

264. The powder pump can be used for the onward 
transport of dry pulverized free-fiowing materials. Ca· 
pacities of up to 200 tons per hour at distances up to . 
1,200 metres have been obtained. A high-speed screw 
feeds. material through a non-return valve into a 
chamber fed with compressed air which con~ys the 
material to the receiving vessel. Powders composed 
of fragile aggrcgates are unsuitab!e for this technique. 

265. The fiuidizing gravity conveyor can be used 
for horizontal transport, particularly for powders. The 
principie of the conveyor is that \vhen air is passed 
upward through the material, the mass expands and 
bchaves as a fluid. The conveyor consists of a sloping 
trough with a porous medium extending across its 
width. Powder fed into lhe conveyor flows freely 

. down it. 

266. The mono-cableway is the simples! form of 
aerial ropeway and is the cheapest to install and 
maintain. A single endless rope serves both to sup~ 
port and transport the load, which is carried in bucku e 
ets. A single section rarely exceeds eight kilome1res 
in length but multiple sections can be used. Buckets 
are disengaged from fhe rope a~. transfer siations and 
are pushcd or ron automatica!Iy onto the next sec~ 
tion. At the terminals the loading and unloading can 
be either manual or automatic. The maximum 1;apac" 
ity is gcncrally íaken at 150 tons per hour wíth 2 
typical buckct capacity of 0.5 tonso 

267. The bi-cabie system separates the supporti!1g 
and hauling functions of the ropes. Two parall~! cak··· 
rying ropes are pr.ovided on. each side of the rope·way 
centreline. Each rope is anchored at one: end and is 
provided with a tensioning device at the. otheL }¡x11 
cndless hau!ing rope is used to move ~he buckets 
supported on íhe carrying ropeso The reladvel)' hern1y 
single Joads which ClH! be supponed permi~. handling 
rates of üp ~o 500 tons per hour. 

262. Material rm.1sí: ofa~~i!l be weighed immediaii~Jy 
prior to ioading or ""fi.eí unloading for paymerrt ·:¡:¡me" 
poses, or for checldng againsí shipping docwrneh"lb. A 
simple method is to weigh the material cr.mtinuoLHsiY 
while it is being conveycd, and according to the t:ype • 
of equipmeni usedi varying degrees of :accm<:u:y "'-'·"< ' · . 
obtaioable, Essentially, the loaded side; of the beh ¡:z 
carried over <~n indcpendently su.pported section n.f 
tonvcyor stmcitlre. The v,;eigh~ of material· o;rJ ihis 



section of the belt is instantaneously recorded and in 
conjunction with the speed of the belt the quantity 
conveyed at any now rate can be calculated automat­
ically. Various forms of obtaining weights give differ­
ent degrees of accuracy, and range from simple me­
chanical/electrical devices to electronic strain gauge 
units. Two standard levels of accuracy máy be prov­
ided: an accuracy to within one to two per cent of 
the actual weight, and an accuracy to within two to 
four per cent. The degree of accuracy attained is de­
pendent on the placing of· the weigher, which is a 
skilled task. 

269. Batch weighing methods are also employed, 
normally t.hrough the use of a weighing biD in con­
junction with a surge hopper. Material is t"emporarily 
diverted to the hopper while the full bin is automat­
ica!Iy weighed and dumped. Weighing towers are of­
ten incorporated into the conveyor network, an in­
clined conveyor being used to feed the top of the 
tower. · · 

:no. Sampling is sometimes a requirement in a 
transfer of material, generally to satisfy the purchaser 
that the material is in accordance with specifications. 
Any attempt to take a sample by hand could · result 
in incorrect represéntation of a particular batch. It is 
iherefore essential to take a series of samples auiomat­
ically at timed intervals. In order to obtain a repre­
sentative sample from the whole series of primary 
samples, they can be mixed together and a further 
sample taken. This procedure can be repeated until a 
very representative sample of the batch is obtained. 

271. Severa! methods of obtainirig samples are 
ava'ilable according to the characteristics of the mate­
rial and the accuracy r:equired. A usual type of sam­
pler consists of a scoop which is quickly swung 
through · the material either on the belt or through 
the Talling · stream of material, and deposits its con­
tents either into a sample box or into a mixing hop­
per for further sampling. The decision as to the best 
method of sampling and type of sampler to use 
should be left· to the specialist. 

J. Stackers and reclaimers 

272. The stacker is a specialized machine designed 
for the continuous stacking · up of various kinds of 
bulk materials in ·storage areas, and comprises a trip­
per (see figure 46) and a stacking-out conveyor. Ma­
terial is discharged by means of a tripper which ?1-
lows the stacker to be positioned anywhere along the 
whole length of the belt conveyor in the storage arca. 
The material is then fed onto the stacking-out con­
veyor carriecl in a boom which is capable of being 
slewed and/or derricked, or may be tixed: Figure 47 
shows a typical stacker arrangement. Sometimes, ma­
terial can be clischarged direct from the tripper to al­
low the area acljacent to the tripper to be used for 
storage. The capacities of stackers are constantly be­
ing increased, and outputs up to 6,000 tons per hour 
or more are possible,. the limiting factor normally be­
ing the rate of feed from the unloading equipment. 
I3lending is achieved by the right mode of stacking. 

273. The modern reclaimer is a machine · that can 
continuously reclaim and discharge the stored mate­
riLJ! from the storage area, and consists of the reclaim­
ing· rnechanism and the intermediate belt conveyor. 
The reclairning mechanism may be 'a revolving wheel 
on which buckets or gathering arms are. attached. 
Reclaimers are high in efficiency provided that care 
is taken in stockpile planning. Typica! rated capac­
ities of individual units vary from 1,000 to 3,000 tons 
per hour. Peak capacities must be used for designing 
conveyor systems. There is a limitation on the arder 
in which piles of different grades of material can be 
reclaimed according to their accessibility. It may also 
be necessary to use a bulldozer to push the farthest 
parts of the piJe into positions accessible to the re­
claimer arm. Large capacity machines are ·very heavy 
and require substantial track foundations, so that the 
existing grourid conditions could be the limiting fac­
tor. 

274, Stacker-reclaimers, as illustrated in figure 48, 
have the two fimctions of stacking and reclaiming in 

FiGURE 46 
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FIGURE 47 , 

FIGUR..E 48 

. Typical slarhr/n•claimer 

a single unit. The belt conveyor on the boom travels 
in the · discharge direction with the reclaim wheel 
stationary when discharging; and in the reverse 
direction with the reclaim wheel in operation when 

. reclaiming. 

275. When the storage area is small, stacker-reclaio 
mers have proved to be extremely usefúl. In a small 
area, the installation of a separate stacker and a re~ 
claimer will sometimes limit the working area of each 
machine and cause areas of inaccessible material. If 
the need for stacking and reclaii:ning at the same 
time does not arise, for example, when for a single 
material the arriving flow can be routed direct to ~he 
ship-loader in addition to the reclaimed flow, then it 
is recommended that a stacker/reclaimer should be 
used, with reduced initial investment. On the ot)1er 
hand, if both operations are reqttired simultaneously, 

· then separate function machines are required. 

277. A further alternative stacker/redaimer ar" 
rangement, which in the past was used extensively, 
is the overhead travelling transporter. Here a travd~ 
ling gantry spans the storage area and contains a beh 
conveyor at high leve! with travelling tripper" Also 
mounted in the gantry are usually two travellir:g 
bucket elevatOI's which can discharge onío the bcl1 
conveyor. 

278. In the stacking operation, material from · the 
store yard conveyor is elevated ~o· the gantry be!t 
conveyor for discharge direct to store by íhe trave!~ 
ling tripper. For reclaim, lhe clevators, of open frél!'ft{'; 
construction, are lowered into íhe material which is 
reclaimed in the buckets and discharged onao i.he r(':~ 
versed gantry conveyor. This discharges into th::: 
store yard conveyor which is also reversed. The re~ 
claim. rate of the elevators is limited to abmr~. 
tons pcr hom and considering the exíenslve 
work requird w carry this equipment, with the sub, 
sequent high maintenance costs: this iype of unli lE:::; 
generally been superseded by the other forms af re­
clairning. 

·-

276. An alternative to the bucket wheel stack­
er/rec!aimer is a scraper/re.chlimer, also known as a 
"backstacker" reclaimer. Hére the boom conveyor 
consists of two heavy-duty chains ~ith nights of 
substantial proportions at regular intervals. For stack~ 
ing, t.he boom conveyor f1ights scrape. the materiai 
into the stack from the hopper feed, and for reclaim­
ing, the chain conveyor is reversed and the matero 
i<d. is scraped down the piJe into a trough to a noro 
tnal conveyor. · This system is lower in maintenance 
costs and raises less dust. The method has bee.n sw::c 
cessfully used at a phosphate rock terminal. 

279. "fl~Úe _js -anolher scraperiredaimer t:ype 
machine which is usually installed in a s!orage bulld" 
ing, although it can be used outside for material3 
that do not require weather protection. Capm:Hies of • 
up to 1 ,000 tons per hour are availab!e. Kn th1s üt\i~ 
the maieda! pile is lftclaimed by a. sc(aper dudn ~:rm"-
veyor suspended from a portal frame and pivo~cd ,g;, 
its lower end. The· frame is mounted on i:m"Jeliit!g 
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bogies 1 unning on rails. throughout the whole length 
of the building. A belt conveyor in the terminal re­
ceives material from the pivoted end of the chain 
conveyor, whils.t an additional chain scraper is sorne­
times suspended from the other leg of the portal 
frame to push the material into the path of the main 
chain conveyor. 

280. This approach has severa! advantages: 
(a) Fully automatic operation of the machine is 

possible, although it is usual! y opera tor-con t rolled; 
(b) Reclaiming is continuous; 
(e) Reclaiming output is independent of the skill of 

the operator. 
A disadvantage is that the substantial space required 
for the plant causes loss of storage space inside_ .the 

__ building." 

281. The underground reclaim system can be used 
for either covered or open storage, and it is probably 
one of the most common, although it has certain dis-

advantages. It normally consists of one or more un­
derground conveyors running the whole length of the 
storage and enclosed in tunnels, as shown in fig· 
ure 49. The system relies on gravity for the discharg­
ing of the material onto the underground conveyors. 
The shape of the tunnels is dictated. by the method 
used for controlling the rate of discharge. 

282. In one example of the system, there is a ser­
ies of feed openings in the noor of the store, each fit· 
ted with a chute and an adjustable cut-off gate. The 
now of material through an opening can reach a 
speed of up to 1,000 tons per hour, and the total re­
claim rate will be dictated by the number of openings · 
which it is feasible to control. Normal! y, three or four 
openings can be discharging at any one time onto 
.each conveyor. ' 

283. The main advantage of this system is that the 
capital costs are relatively low, but these may be out­
weighed by the operating costs and the inefticiency 
of the reclaim. Each feed opening will be- able to 

FIGURE 49 

Undugruund rcc!aim with ¡.:rarity f~cd lo bclt conreyor 

· ~ ~m~w~J$Ar~-~ ~ 
Underground reclaim tunn~ ·. . 

¡·Belt corweyor. 
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reclaim only a !imited amount of materia!, depending 
on · its angle of repose. Moreover, the rate of flow 
through each feed opcning wíll decrease throughout 
the discharge, requiring constant attention from an 
operator to ensure.·that the total reclaim rate is main­
tained. As it is usual!y necessary to have more than 

·one out!et in operation at any one time, the extract 
rate will be dependent upon the skill of the operator 
and sorne loss in output is inevitable. Another dis-

. advantage is that it will not be possible to empty the 
síore completely without resort lo the use of bulldoz­
ers, and this may not be acceptable when handling 
dusty or dangerous materials. It can also be difficult 
to avoid severe dust levels unclerground and arduous 
working conditions for the feed operators. Another 
importan! consideration to be borne in mind in the 
designing of underground recl?.iming systems is that 
of drainage. 

284. A form of extraction which overcomes the 
operational disadvantages is the provision of a paddle . 
,\·heel extractor to feed onto the belt conveyor. Here 
a specially formed base to the store is required, hav­
ing hopper sides and a continuous slot running the 
whole Jength of the store. The paddle wheel extrac­
tor, which has slowly revolving arms moving in a 
horizontal plane, is mounted in a travelling carriage 
\vhich travels backwards and forwards along the slot 
Material is therefore continuously taken equally from 
the whole store, and the whole operation can be car­
ried out automat ically by an operator from an isolat­
ed control room, which could be advantageous when 
dusty material is handled. The main disadvantage of 
this system is in the cost of construction of the spe­
cial slot opening, which can be high. 

285. The dragline scraper has been used quite suc­
cessfully in the past, but has been superseded to a 
l&rge extent by the mobile bulldozer and Jarge capac~ 
ity front-end loading shovel. It is, howevcr, still use­
fui where very dusty materials are handled and the 
use of mobile equipment in an enclosed store would 
be undesirable. 

286. The equipment consists of a winch house, 
generally situated in a tower superstructure, which 
has a reception hopper at its base, and a pair of haul­
ing ropes which extend from thé tower to a travel­
ling frame. This frame is power driven and moves 
around in an are. on the outside of_the stockpile. A 
travelling scoop, attached lo the rapes, can be moved 
backwards and forwards acros~ the stockpi!e. During 
its forward motion, it moves material into the receiv­
ing hopper, whence it passes onto the conveying · sys­
tem. 

287. For very small installations having an appro­
priately sized storage area adjacent to the quayside or 
to a reclaim conveyor sysíem, it may be convenient 
to use ·a front-end loader and a mobile belt conveyor 
having a suitably sized feed hopper. In sorne instalo 
Jations, a small feeder conveyor below the surface 
must be used with a wide ground~level hopper havo · 
ing an open side through which material may be di~ 
rectly pushed. With a front-end loader, capacities up 

to lOO tons per hour are within the capabilities of 
cach driver. The mobile belt conveyors cán also be 
used for direct loading into barges and lighters from 
tipping trucks. The rate of loading is determined by 
the véhicle tipping speeds. 

288. A scraper is standard equipment used in civil 
engineering for site preparation, and for the open pit 
working of certain minerals. It has been used very 
successfully for emergency stock reclamation, when a 
machine with a capacity of up to 20 cubic metres can 
be used. When the bowl is. fu JI, the clám-shell gate 
is closed and the bowl rai~ed clear of the ground; the 
machine then travels to the discharge point. It is 
only possible. to discharge into a suitably sized 
ground hopper, which will add to the civil engineer­
ing capital costs. This type of reclaim cán be used 
only when degradation qf the material, due to the 
heavy machine travelling over the storage area, is 
acceptable. 

K. Storage 

289. The availability of !and for the stockpile i~; 
limited either by the natural conditions or by the cost 
of acquisition. The stockpile must therefore be 
planned so that a maximum amount of material can 
be stored in a mínimum area. The volume of mate­
rial which can be stored in a given · area will depend, 
not only on the bearing capacity of the ground and 
the characteristics of the material but also on the 
outreach and height of stackers and niélaimús. The 
function of the stockpile is to enable. transportation 
facilities with different times and rates of working to 
fu nction_ independently of each other, so as to avold 
delays caused by one facilily having 1.o wait for 
another. 

290. The most common form of bu!k storage is the 
wind-row arrangement (see figure 50), where mater1sJ 
is arranged in an elongated pile, the width of which 
is determined by the height of discharge and the · 
angle of repose of the materia!. On sma1ier sites, a 
circular piJe may be arranged, with stackir.g oui and 
reclaim from a central rotating stacker/reciaimer. The 
storage area may be open to the elements ár com~ 
pletely covered, according to the material and ihe 
prevailing weather. 

291. For material affected by weather, a covere-d 
store, normally a portal-framed struciute spamdng 
the \-vidth of the pile and extending for th© 1.vhde 
length, is used. Feed-in is generally fron1 a. high bdt 
conveyor situated along the apex of the buildh!.g 
reclaim is by means either of a scraper/reclairn,;w o:r 
of an underground conveyor. When dus!r 
are beíng handled it may not be possib!e ~o rechidm 
with a scraper/reclaim1;r a~ v.he same time that. c.::ia-­
terial is being fed into the stor!;';. The two oplion;;; are 
then either to· erect a second swrage building, or ta 
use an underground reclaim system. 

292. When unloading a vessel H m<:~y be nccess~uy 
to use road vehicles or rail trucks for onward! trar~tv-
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FIGURE 50 
Expurt purt shuwin¡; ar.ran¡:t·mcnt uf wind-ruw stockpilcs 
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port. In this e;¡se it may be convenient to use a stor­
age bunker or truck silo in conjunction' with the op~n 
storage. The bunker takes the form of an elevated 
store of limited quantity that can be fed at the same 
time as the main tlow to the stockpile. The onward 
loading of transport vehicles is carried out from bot­
tom~opening doors. Control is usually effected from 
raised plaftorms giving an unobstructed vicw of the 
loadlng operation and of the traffic movements. 
Bunkers may be constructed from reinforced concrete 
or st.ructural steel and plating, and arranged to be fed 
from: overhe~1d convcyor systems or pneumDtically. 

• 

293. When storage bunkers are empty, material 
en.tering could have a considerable distance of free 
fall, whicl} would result in segregation and in degra­
dation of friable materials. One device to prevent this 
clegradation is a specially designed chute in the form 
of a spiral which arrests the fall of material by frie- · 
tion in the chute sides. Segregation occurs when par­
ticles of a \vell-mixed material, being delivered from 
a single point, fall onto the cone of material. Fine 
particles tend to Jodge in gaps, while brge particles 
tend to roll down the surface of the cone and collect 
near the walls. Whére segregation is to be avoided, 

!69 



care must be taken to ensure that material is with· 
drawn evenly from the whole cross-sectional area of 
the bunker. This can be achieved through carcfu! de­
sign by specialists. 

294. A silo may be a single unit or a multiple unit 
in which various grades of material may be stored. 
Silos are generally used for t}Je storage of grain and 
animal feeds where provision must be made for sea!-

. ing against the ingress of moisture and vermin. Con­
struction materials used can be reinforced concrete or 
stee!, in which case the sieel wall plates should pref­
erabiy be coated with vitreous enamel to provide a 
surface which is virtually impervious to corrosion. 
Thís proteetion is important, as a silo unit in clase · 
proximity to the sea would be adversely affected by 
salt sea spray. Internally, any corrosion would ad­
versely affect the quality of grain. The silo is fed 
frorn an overhead system and discharged through 
bononí doors. 

295. The tote bin system has been developed in re· 
cent years for the handling of minor bulk cargoes, 
especially where a sealed container is required. The 
bin is both a shipping container and an intermediate 
storage unit which becomes d'discharge hoppcr when 
mounted on special tipping equipmcnt. Thus the ma*. 
terial remains in a single container throughout the 
process of transportation. · 

296. The usual material used for the bin construc­
tion is aluminium, which is light in weight, resistant 
to corrosion and capable of being stacked. Unfortu­
nately, as in the case of all bulk bins, the return jour­
ney of the empty bin adds considerably to the cost · 
of t ransportation, and this beco mes a serious con­
straint for long journeys· and ·ror export materials. Jf 
the bin can be reduced in volume for the return jour­
ney this disadvanta·ge is minimized. Alternatively, a 
cheap throwaway container can be used, 

297. A surge hopper is often necessary to act as a 
temporary storage during a certain phase of a convey­
ing operation. For example, during a !oading. opera­
tion a ship-Joader will need to be moved from hatch 
to hatch. While it rnoves. the material flow frorn the 
ship-Joader must be stopped to prevent spillage on 
the deck of the vessel. The conveyor system ftom 
the stockpile can be kept in motion if the material 
flow to the jetty conveyor.is bypassed into a surge 
hopper. 

L. V C'hicle reception 

300. There are four main ways of discharging bulk 
cargo from rail wagons: 

(a) Bottom discharge; 
(b) Rotary tipping; 
(e) End tipping; 
(d) Pneumatic discharge. -

In the first three meth~ds, the material is discharged 
into a hopper which is emptied via a transfer convey­
or. Bottom discharge wagons are fitted with bottom 
doors which open to empty the vehicle. For the ro­
tary and end tipping facilities the rail car is physically 
rotated or tipped to discharge the wagon. With the 
rotary tipper, the rail wagons do not have to be un­
coupled if they are fiúed with rotating couples. 

301. For powdery free-flowing materials ~ combi~ 
nation of compressed air and gravity can be used to 
discharge the wagqn~ The wagon consists of a pres­
sure vessel and is discha-¡>ged vla hoses to the receiv~· 
íng store. 

302. Road trucks have the same method of dis­
charge as raíl, but can often be self-tipping. High-ca" 
pacity tippers have a gross \Veight of over 32 tons, 
while smallcr tippcrs have gross weights of 24 and 16 
tons. Trucks with pressure vessels for pneumatic disv 
charge can be fitted with a diesei-engined blower unit 
to make deliveries independent of an externa! air 
supply. Self-tipper trucks can discharge directly to 
stockpiles vía a mobile belt conveyor. 

M. Stand-by f~ciHHes 

303. The high cost of the vessel's time makes \t 
essential that equipment should be available at aH 
times while the vessel is alongside the jeUy. A pYarn 
breakdown during unloading/loading operations can 
result in high demurrage payments .. Pre;'Jen1ive main~ 
tenance will go a long way to reduce this dowr.Hirr'('~• 
but stoppages through plant breakdown v•m stiil üt­
cur. In addítion to a skilled maintenance force te !le" 
pair the fault quickly. provision must be m.ade for !he 
duplication of ccrtain conveyors and for the nects.~ 
sary re·routing of matúial !lows. The pmvisicm 
Qther stand-by equipment for 1..mloading/loa.ding 
should also be considered. This could take sevf'x:~ 
forms; for example, either two rcdaimers can be <H""". 
ranged to cover one stockpile, or th(:. use nf h;·gh~u.-r­
pacity mobile front-end loaders. can be r.esorted 
Stand~by mobile front~end loaders can also suppk~ 

298. When the ship-loader is in position again, the 
ship-Joader and jetty conveyor are restarted, taking 
material from the approach conveyor plus the mate­
rial teniporarily stored in the surge hopper. The ship~ 
loader and the jetty conveyor are sized to suit this in~· 
creased flow of material. 

299. This method can give considerable improve~ · 
ments in throughput, but for smaller throughputs the 
installation of a· surge hopper m ay not be justified. 
The size of the hopper depends on the rate at which 
material. flows along the approach conveyor and the 
time taken for the ship-ioadelf to travel between the 

· rnent ·the normal H!te of reclaim du:dng season;:¡J 
peaks, using emergency redaim hoppers which · ar~ 
mounted on tracks alongside the reclaim conveyom. 

hatches furthesf apart. · · 
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304. The grab bucket has high reiiabi!liy, whh only 
few components subject to wear. and any necessmy 
repairs to the digging lips, shells and bea!'ings can el".~. 
sily be effected at low COSt"Í(i a wotkshop. Several sets 
of grab buckets for a single bulk tmloader zne nm·~ 
mally purchased so that the correct type !s availah!r,~ 



for :.ach of the different bulk commodities and ves­
seis and reserve buckets are available for each com­
modity. Where two unloaders are in operation, one 
machine can continue operating during the short pe­
riod needed to change the bucket on the other. Ade- · 
quate provision for storage and for transportation of 
grabs to the workshops for repair should be provided 
in the jetty design. 

N. Emironmental considerations 

305. Pollution prevention is a major cost item and 
at the outset of any scheme it will be necessary first 
to establish an environmental policy. It will be neces­
sary for the appropriate authority to specify the im­
portance it attaches to the local environment, and 
how much extra it is prepared to pay to maintain it. 
In arder to take a decision, the planner will need to 
prepare a statement on the probable effects of the in­
stallation on the local environment in the absence of 
~ny special precautions. In additon, a study of work­
ing conditions within the terminal will have to be 
made. At this stage, experts should be called in and 
proper specifications agreed upon satisfying the policy 
h:lid down. 

306. The characteristics of the material handled 
may be that it is very dusty, or dangerous to heal!h, 
or even liable to forrn explosive mixtures with air or 
moisture. Severa! problems arise with respect to dust 
suppression or extraction. First, the degree of pollu­
tion tolerated must be clearly specified, the mínimum 
requirements being stated quantitatively, for exam­
ple, that the area within a specified distance from the 
installation should not contain more than a specific 
number of grams of material per cubic metre. 
lmprecise statements such as "nearly dustless" or 
"to the satisfa-ction of the engineer" should be 
avoided. A large amount of dúst will emanate. from 
a poorly maintained plant; thus simplicity- of design 
and easy maintenance should be sought when a 
choice of equipment is being made. 

307. A study should be mad~ of equipment actu­
ally in use for the handling of similar material in 
arder to determine the environmental effects. For 
example, many attempts have been made to sea! the 
·receiving hopper of a grab unloader effectively when 
material is being discharged from the grab into the 

· hopper. The use of an air curtain will prevent dust 
spreading on discharge, but it should be remembered 
that the grab has to pass through this curtain to its 
discharge position and that a certain amount of ma­
terial will be blown off the top of the material in the 
process. A more effective method may be to put · the 
hopper into a chamber sealed with rubber curtains. 

308. Often the prevailing wind will assist in pre­
venting dust pollurion by blowing the dust out to 
seá-a condition that may be acceptablc. However, a 

. port installation sited upwind of a community could 
find itself in scrious trouble al times of high wind 
when a dusty product is being handled without effec-

tive dust control. Operations might havc to cease at 
such times, with resultan! high costs for ship delay. 
For cenain cargoes, a water spray system may be 
used to prevent dust, or an enclosed storage area 
may be used to contain it. 

309. Attention must be paid to the risk of corro­
sien and all structures should be adequately treated 
to protect them from the effects of the moist salt-lad­
en attnosphere and of the materials being handled. 
Specialist advice should be obtained as that experi­
ence can be drawn on from existing installations. 
ShoUid protective sheeting be fitted to structures, this 
should receive the same consideration. High daytime 
temperatures in hot climates produce extensive con­
densation during the hours of darkness. This is espe-
cially apparent on th'e insides of silos. · 

310. Wind can also blow dusty material ofT a belt if 
it is not protected by wind boards, a simple housing, 
or a totally enclosed gantry. In addition, wind forces 
can cause the belt to track very badly and, under ex­
treme conditions, to lift off the idlers cornpletely, 
especially when unloaded. · 

311. In the case of ship-loaders and unloaders, full 
account must be taken of needs for operating under 
wind ·Conditions. The power applied to each operation 
must be adopted accordingly, especially when loaders 
or unloaders are being moved along the quay. Due 
allowance must be made for the opposing wind forces 
when the equipment is travelling into wind and, like­
wise, when it is travelling with the wind, due allow­
ance must be made for the wind in determiriing the 
braking force required to arrest travel within the 
specified distance. Under storm wind conditions, spe­
cial anchoring positions must be provided where the 
equipmcnt can be positively secured. 

. _..()4 .PJannin.g tasks 

312. The argument is sometimes advanced that 
the planning of a bulk cargo port terminal should be 
done entirely by the industry planners for the bulk 
commodity concerned, as part of the to.tal physical 
distribution system from, say, up-country mine to 
overseas customer. A coherent over-all plan, based 
on through-transport economic principies, should cer­
tainly be drawn up by the industry p!anners at the 
appropriate time. There are often large gains to be 
made by co-ordinating . the production rate, land 
transport, port stockpiling and handling, and mari­
time transport. However, the work done by the in­
dustry sector planner does not relieve the port man­
ugement of the need to plan and control the main 
design parameters of all dry bulk cargo installations 
within the port area. · 

313. The port planner will need ·to know at a n ear­
'ly stage of the planning the general implications for 
land and water areas, of long-tcrm developments in 
the ·sphere of dry bulk cargo transport. Also, during 
thc stagc of the preparation of detailed designs by the 
industry sector plan~1er, there is a need for clase con-
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sultation with the port planner to ensure that the 
main design pararneters of the terminal are correct. 

314. In addition, there are often common users of 
a dry bulk cargo terminal, and as far as they are con­
cerned the dcsign responsibility is clearly that of the 
port authority. There will be common parts of an in­
stallatión that are used by severa! different bulk car­
go carriers, for commodities that are to a varying ex­
tent compatible. It will be neccssary for compromises 
to be reached between the demands of a number of 
diiTerent users. 

315. For these reasons the port planner should car­
ry out his own calculations for e_ach of the following 
points, procedures for which are given in this hand­
book: 

(a) The eiTective hourly capaciíy of each handling 
installation and íhe combined capacities of al! the 
handling installations; 

(b) The number of berths and the number of ship­
loaders at ea eh berth; 

(e) The capacity and location of surge storage in­
stallations, stores and stockpiles; 

(d) The capacity of the inland· transport vehicle 
flcet. · 

316. Jdeally, the industry sector p!anner should be 
ab!e to give the port the speciticatiorfS of the service 
the port should provide, and a target port cost per 
ton, básed, in the case of exports, on the acceptable 
f.o.b. export selling price. Where the service specifi~ 
cations and a target cost are not provided, the plan­
ner may have to make broad estimates of the accept­
able levels of cost and ship service. 

317. From the point' of view of port interests, one 
high-capacity dry bulk cargo terminal is preferable to 
two or more terminals wi.th moderate yearly capacity. 
\Vhen growth in exports seems possible but uncer­
tain, it may be advisable to start with modest and 
not too expensive facilities. Allowance should, how­
ever, be made for the possibility of installing addi­
'tional shiploaders and higher capacity conveyors and 
increasing the stock pi le area, if necessary, at a la ter 
stage, without any serious interruption of operations. 
With careful planning, expansion in this way should 
prove more economiéal than the oonstruction of a 
second terminal for the same kind of material. 

318. The ship handling capacity of the terminal is 
determined by a joint analysis of the number of 
berths and the number and handling rat~s of the 
ship-loaders or discharging installations at each berth. 
The handling rates of ship-Joaders are governed 
brge!y by the reclaiming rate. Planning charts I and 

· 1 \, ill ustrated in figures 51 and 52, should be u sed for 
this analysis. Where seasonal effects are important, 
special attention must be given to the investment ad-

ner in his economic analysis of the eiTects of various 
handling rates on ship turn-round time. In addition 
to the economics, the planner is also.interested in the 
scrvice times that various sizes of shipment will en- a 
tail. These charts can be used for either ·an import or W 
an export dry bulk cargo terminal. · 

320. As has already been made clear, the produc­
tivity of each ship-loader or unloader varies according 
to the characteristics of the ship and the c~rgo, and 
the position of the cargo in the ship. Manufacturers 
often publish rated capacities for a particular com­
modity which are based on near-optimum operating 
conditions. Thus a certain productivity ratio, which is 
usually about 0.5 for unloaders and reclaimers, must · 
be applied to obtain the effective hourly capacity 
when working. 

321. The law of diminishing returns appliés as~re­
gards the number of shlp-loaders or unloade¡s which 
can work one ship. That is to say, doubling the num~ 
ber of facilities at a berth will not necessarily doubie 
the throughput of the berth, For the purposes of the • 
planning chart, the following throughput factors have 
been assumed for two, three, four and fíve ship~lo<bd­
ers/unloaders per berth respectively: 1.75; 2.25; 2:.60 
and 2.85. 

322. Dry bulk cargo terminal planning chart~ I and 
II are used in the same way as break-bulk cargo 
terminai planning chans l and H. The planner needs 
the following basic information in order to be able to 
utilize these charts: ship-loader/unloader rated capac~ 
ities, average shipment size, number of ships pe& 
year, average ship cost per day and number of herth 
commission days per year. · 

323. The planner enters the r:ated---eapac!t.y on p!;u~­
ning chart I and then descends ~o the tuming point 
where the vertical line meets the through-ship effi­
ciency factor. He moves horizontaliy to the len 10 the 
next turning point defined by this horizontal line and 
the appropriate line for the number of ship-load~ 
ers/unloaders employed per berth. He descends agaln 
to the standard number of ship operating hours pe:r 
day, and then moves horizontally w the r!ght w the 
average shipment size and fínally rises to xhe Bverage 
berth time for individual ships. A typical tv;o-hour 
delay for berthing and debenhing ships has been 
added to this average time. When .thc actual delay 
differs from this, the average berth time can bt; 
ac!justed accordingly. 

324. The crossing-points o:n the axes give the pls:rt~ 
ner the following information: the effeciive c:a;iacli~y 
of each ship-loader or· unloader; ihe through · ship 
gross loading or unloading rate; the through shíp ne1 
loading m uñloading rate, whkh is equivalen~ ~o (i-i·¡; 

gross rate if the berth is worked 24 hour.S per dzy, 
and the average berth time for individual ships. 

325. For planning chart H, the planner st::uis with 
vantages and disadvantages involved, as discussed in the average ship berth tirne. A similaií rrlethod b 
part one, chapter II, on planning pri!1ciples. used as for p!anning chart 1, with the: -fdlovvlng mm-

319. The planning charts for the dry bulk cargo íng-points: number of ships per year, •·mmber of 
. - l h b d l d . h 1 • l . . d • f' ., 1errmna ave cen _ eve o¡::~ to ass1st t e port p.-.:1n~ termma commJSSlOn ays per year, rn.1moer o. nen1íS 
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FIGURE 51 
Dry bulk car¡:o lerminal, plannin¡: charl 1: brrlh lime 
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FIGURE 52 
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and the average daily ship cost while at port. The 
number of terminal commission days per year is the 
sum of the number of commission days for each 
berth. For each sct of turning-points, the intersec­
tions of the trajectory and the axes give the planner 
the following information: annual berth-day require­
ment; berth utilization; ship time at port, and annual 
ship éost while at port.. 

326. The relationship between berth occupancy 
and ship time at port is based on queueing theory. 
The Erlang 2 distribution was used for both the ser­
vice time distribution atld the inter-arrival time dis­
tribution. Unlike break-bulk cargo terminals, there is 
a tendency, in the case of dry bulk C?rgo terminals; 
towards sorne scheduling of arrivals, and for this rea­
son the slíghtly smoothed Erlang 2 arrival distribu­
tion has been assumed rather than the Erlang l (i.e. 
negative exponential) distribution. These distributions 
are discussed in annex II, section D. 

327. The first chart can also be used by the planner 
to determine the best combination of rated capacity, 
number of facilities and daily operating period neces­
sary for a specified berth time for a particular ship­
ment size. When a suitable combination has been 
Jound, the planner can then use the second chart to 
select the number of berths necessary for the forecast 
annual throughput. The approximate number of ships 
per year is calculated by dividing the annual through­
put forecast by the average shipment size. In arder to 
determine the optimum number of berths, estimates 
must be made of total ship times at port with differ­
ent numbers of berths. The optimum number of 
berths will be the number at which the total of berth 
costs and ship costs is lowest. 

328. The expon stockpile is. nceded as a buffer be­
tween the delivery system to the terminal and the 
ship-loading system. The delivery system's arrival 
distribution is dependent on the production rate and 
the inland' transport system. Genera!Jy, the rate of ar­
rival is much slower than the shiploading rate, and 
the economics are such that the ship should not be 
kept waiting. Therefore, when a ship arrives, the 
quantity for shipment should be in port storage. 

329. With regard to the import stockpile, the con­
verse is true, the hinterland transport system operat­
ing ai a much slower rate than the ship unloáding 
rate. The stockpile should never be so large that a 
ship is· prevented frorn unloading, nor so small that 
inland distribution is disruptcd and the industries 
using the bulk commodities are affected. 

330. The planner is faced with the problem of se­
lecting an inventory leve! and storage capacity which 
will minirnize costs by acting as a buffer between the 
variable demand and supply. ·¡r the leve! falls too 
low,· the situation will occur whcre either the ship or 
the industrial zone is kept waiting for cargo. lf the 
storage ca·pacity is insuffícient, the system supplying 
cargo to the stockpile-either the hinterland trañsport 
or the ship-will have to wait. As against these wait· 
ing costs, there are the capital and operating expend-

itures involved in creating and maintaining the 
stockpile. 

331. The area required for the stockpiles is de­
pendent on the following factors: shipload size, ship 
arrival distribution, hinterland transport distribution 
and ship-loading and unloading rates. For export car­
go, the hinterland transport requirement depends on 
production rates. The above factors are stochastic and 

'thus there is no deterministic solution to the ques­
tion of the appropriate inventory leve! and storage 
capacity. Figure 53 shows a · typical variation in 
inventory leve! over a period of time. 

332. Simulation or Monte Cario methods, as de-
. scribed in annex II, can be used to evaluate · the 

economics of various stockpile policies. However, in­
formation regarding the above-mentioried variables 
will often be limited. Certain assumptions have 
therefore been made (see the annex to this chapter). 
The curves, based on these~assumptions, which are 
given in figure 54, show the average and maximum 
stóckpile levels which reduce the probability of the 
disruption of operations for ships, production arcas or 
industrial zones to less than one per cent. The cost 
of holding such an inventory leve! and developing 
the necessary capacity may. be greater than the cost 
of the disruptions. 

333. The charts should be used with sorne caution 
owing lo the simplicity of the model, but they should 
give a good first approximation to the stockpile re­
quirernents. Thus, for a terminal handling one mil· 
!ion tons per year with ships carrying an average of 
20,000 tons, the maximum capacity of the stockpile 
should be 140,000 tons and the average amount of 
cargo held should be 75,000 tons. These figures must 
be increased by the amount of the dead· stock, which 
is the residual material not .loaded onto the ship in 
arder to prevent. ship delays arising from the slow 
process of cle<Jring up the stockpile: The process of 
clearing up which is done during idle periods must be 
completed within a given time-limit in order to avoid 
deterioration of the commodity. · 

334. Bulk commodities must often be segregated 
according to their properties. For _example, with re­
gard to imports, each stockpile area must be of suf­
ficient size to accommodate at least a full shipload 
from each source. One iron-ore importing terminal 
has made each stockpile arca ·so per cent larger than 
the capacity of the largest ship usecl. This allows the 
accommodation of a subsequent shipload of similar 
ore befare the earlier shipload has been fully used up. 
The need for segregation is ,thus a factor to be ·taken _ 
into consideration in the planning of bulk cargo 
stockpiles. 

335. If a storage facility at the terminal is planned 
to overcome seasonal or market fluctuations by prov­
iding for a continuous supply in spite of a non-con­
tinuous consumption, or vice versa, large arcas must 
be set aside. Obviously a high degree of mechaniza­
tion of the whole storage area in this case is un­
economical, and an appropriate design must be 
selected. 
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336. f..Jpon determining the stock¡:iile requirements 
in tonnes, the planner must then determine the lay­
out and the area required to store this tonnage. Pos­
sible layouts are shown in figure 55 where: o:=angle 
of repose, h=height, l=length and b=base. The 
height and base dimensions of the stockpile are de­
termined by the characteristics of the material, the 
bearing capacity of the ground and the reach of the 
stacker/reclaimer. With these dimensions the planner 
may use the stockpile dimensioning dry bulk cargo 
terminal planning chart III shown in figure 56. 

fiGURE 55 
Stockpile la)·outs 
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337. 'The figure for the base c:f width of the stock­
piJe is the stétlting point for the use of the chart. The 

. planner dcscends to the angle of repose of. the com­
modity, which is the angle between a horizontal sur­
face and the cone slope obtained when bulk cargo is 
emptied onto this surface. Angles of repose for var­
ious commodities are given in annex I. He moves to 
the right to determine the maximum height to which 
the material can be piled, and to the left to determine 
the maximum cross-sectional area. The ratio of actuar 
height to maximum height determines the next turn­
ing-point. The planner descends from this point to 
the line indicating the length of the stockpile. The 
cross-sectional area of the stockpile is given by the 
intersection ofthis path with the axes. From the ap­
propriate line he moves to the right to the stowage 
factor, and then rises to the horizontal indicating the 
capacity of the stockpile. For a given base and 
height, the Jength can be varied to give different 
stockpile capacities. 

338 . .The task of planning the land transport t1eet 
is simple, but it should never be omitted in forward 
planning lest the often daunting size of the transport 
t1eet needed is overlooked. Three elements regarding 
which mistakes in planning are likely to occur are the 
followíng: 

(a) The number of transport working days per year; 
(b) The average number of trips per day; 
(e) The number of road vehicles out of action for 

maintenance and repair. 

339. With these cautions in mind, the method of 
calculation for a single commodity is straightforward 
and a numerical example is shown in table 6. Here·, 
the implications of carrying the whole output either 
by road or by rail are given first, followed by a sug­
gcstion for a sharing of the load. Reserve capacity is 
needed, not only for maintenancc purposes, but also 
to make it possible to augment the vehicle tleet tem­
porarily to cope with peak demands. 

340~ A complication occurs when severa! different 
commodities have to be transported by the same fa­
cilities. For example; an aluminium smelter may re-

TABLE 6 

Annual t~rnrinal 
throuxhput 

(wnnl"J} 

All by road: 
2 000 000 . 

All by rail: 
2 000 000 

Suggested combination: 
20 .per cent by road 

400 000. 
80 pcr cent by mil 

1600 000 

Transport Ol'CI planning for a single commodity 

Numbrr of Daily 
transport transpon 

14-orJ..Ji,g da)l dtmwnd 
pn J~or (ronnt's) 

278 7 200 

330 6060 

278 1440 

330 4 850 

A~rug~ 

v~icfr 
capae~ry 

(runnt'_S) 

24 

20 

24 

20 

A11uagr 
Daily numbu oj 
t~rhicl~ trips 
d~mand prr .doy V rhicll" jlut siu 

300 3 100, plus mainlenance reserve = 110 trucks 

303 303, in 5 trains of approximately 60 wagons each 

60 3 20 plus reserve = 24 trucks 

242 242, in 4 trains of approximately 60 wagons cach 
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quire the import of 1,500 tons of petrofeum cake for 
each 5,000 tons of afumina imported, and it may 
then export via the same route 2,500 tons of alumi­
nium metal. In such a case it would be normal to 
plan the transport of these three commodities jointly. 
In a· rail operation it might be possible to introduce 
a closed-loop train system. In a road operation it 
might be possible to co-ordinare the haulage of dif­
ferent commodities using a common vehicle neet. In 
the aluminium smelter example, since there is no 
prospect of bafancing the import and export tlows, 
and since, further, the type of vehicle suitabfe foral­
umina and coke is quite unsuitabfe for afuminium 
bars a.nd ingots, it would be appropriate to introduce 
two separate transport systems and tolerate the poor 
return-load operation. 

341. Table 7 gives a numerical example for this so­
lution. An additional feature as compared with 
table 6 is that the common alumina and coke tleet 
needs· to be scheduled, with say, four days of hauling 
alumina and then one day of hauling coke. Such a 
schedule will be dictated by, and will in turn dictare, 
the buffer stock capacity both at the port and .at. the 
smelter, and will be intluenced by the economies in­
volved in cleariing vehicles ancJ <;:hanging common 
reception/delivery installations from one commodity 
to the other. 

P. Major bulk commodities 

J. IRON ORE 

342. Iron ore is the most important dry bulk com­
modity in international seaborne trade, representing 
a\most 20 per cent of total dry cargo shipment in 
tonnes .. lron ore includes ores such as magnetite, 
hematite, limonite, siderite and roasted iron pyrites. 
Iron ore is seldom sold in the forrn in which it is ex­
tracted from the ground, normally being processed to 
improve its characteristics or to increase its iron con­
tent. Washing, grindin.g, screening, agglomerating 
processes (pelletizjng, sintéring, briquetting) and var­
ious methods o~- concentration are used for this pur-

pose. Traditionally, the separation of waste from the 
ore has taken place at the consumer end. However, 
this is changing, and the trend is towards taking 
steps at the producing end to increase the iron con­
tent of the ore. 

343. The• ore shipped has a stowage factor which 
varíes between 0.3 and 0.8 cubic metres per metric 
ton. !ron ore is always tranported in bulk and in full 
shiploads. Over the past decade, iron ore trade have 
been the subject of considerable competition between 
alternative suppliers, characterized by increasing dís­
tance between sources and markets and the employ­
ment of the largest possible carriers. With the in­
creased distances, the quick turn-round of specialized 
ore carriers in ports no Jonger compensated for the 
loss of time involved in lengthy ballast voyages. 
Thus, combinecl carriers offering greater versatility in 
the employment of vessels have been replacing the 
specialized ore carriers. In 1975, 92 per cent of total 
iron ore shipments were carried by bulk carriers and 
combined carriers of over 18,000 dwt and 63 per cent 
in vessels of over 60,000 dwt. 

344. While there are no major discharging termi­
nals for iron ore in the developing countries, there 
are severa! loading terminals. For loading terminals, 
figure 57 illustrates the distribution of berths relative 
to vessel size, and its evolution with time. Generally, 
iron ore ports serve as transfer terminals linking two 
modes of transportation, and hence sorne stockpiling 
capacity is almost always necessary to provide a 
surge capability between the more or less continuous 
overland movement and the intermittent ocean ship­
ments. Figure 58 shows a typical iron ore export 
terminal. 

345. Ore varíes both in the nature of its constitu­
ents other than iron and in the percentage of its iron 
content. Iron ores are generally dusty and, although 
there is a variation in dust pollution between the var­
ious qualities and particle sizes, it is normally neces­
sary to provide dust extraction equipment and to 

· consider terminal siting carefully. Because of the im­
portance of producing steel of a suitable grade for a 
particular purpose, control is necessary over the 

TABI.E 7 

U'et'Áiy trqu;rtmtnl 
(tonnts) 

Alumina .............. 4615 
Cok e ................. 1 385 

Alumínium mewl ..... 2 310 

Transport neet planning for multiple cornmodilies 
Annual smelter thrvughplll: 

Output: 120 000 tonnes aluminium metal; 
240 000 tonnes a)u mina; 
_J2-000·tonni:s pctroleum coke. 

Avt>ragt ''thicll! Daily 
N umbn of dO)> ptr Tannrs cupadry .,thirü 

M.t'tk scheJulrd prr Juy (tonnn) drmond 

4 1 154 20 58 
1 1 385 20 69 

Propasa/: 12 ve hieles plus 3 reserve 15 trucks. · 

' 462 22 21 

Prí,posal: 7 tr~c10r/trailer units, incluúing reserve. 

----'-----------,----·-----------------
179 

Allt>ragt 
trips Flat 

~' day siu.· 

6 10 
6 12 

4 5+ 



347. Seaborne grain shipments come under two 
headings, commercial shipments and international 
aid shipments. Commercial shipments take place, in 100 r-cc--- .. :··· --, ··- - ... - . -,:~lOO order of importance, to Western Europe, Japan, the 

9o f----· •-, ---- --i- -- - ----- ------- 1005 1 so USSR and Eastern Euro pe from the m a in exporters, 

FIGURE 57 
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blending of ores for blast furnaces. This nccessitates 
the segregation of ores according to their properties. 
The density of iron ore limits the stacking height be­
cause of the limits of the load-bearing capacity of the 
ground.,The angle of repose is normally less than 40 
degrees. 

2. GRAIN 

346 .. in 1975 the seaborne trade in grain was 137 
million tonnes and formed 9 per cent of total dry car­
go shipments. These shipments were composed of 
wheat (60.2 million tonnes), maize (44.6), soybeans 
(15.9), barley/oats/rye (10.6) and sorghum (9.5). In ad­
dition, sorne 5 million tons of rice were shipped in 
the short sea trade. These grains have difTerent pen­
sities, which means difTerent stowage and handling 
requirements. Furthermore, grain is a perishable 
commodity which requires proper ventilation and 
protection from the weather and pests during ship­
ment and storage. 

348. Yn the grain trade, variations in climatic con­
ditions result in large variations in supply and de­
mand, with consequent fluctuations in transportation 
requirements .. Without the incentive of a sustained 
leve! of import demand within each country, and 
considering the high capital cost of facilities, port de-
velopment for vessels carrying grain is often not fea­
sible. One solution is the use of mobile pneumatic 
equipment. Also, the trend to standardization of ves­
se! type and size has been less pronol.inced than in 
the other bulk cargo trades. Many types of vessel are 
employed, ranging from small traditional 'tween 
deckers through various bulk carrier types and sizes 
ínto the smal!er ranges of combined carriers and eve~ 
sorne small tankers. While the size of the average 
carrier has increased over the years, with ihe transfer 
io the trade of combined carriers of approximate!y 
150,000 dwt,ll the ships mosi commonly used are 
those of up to 40,000 dwt, the majority belng in the 
20,000 to 30,000 dwt range. Ships in this range buih 
during the períod 1971·1975 were,.on the average 
172 metres in length, 23.8 metres in maximurri 
breadth and 10.1 metres in summer draught. The 
trend towards the use of larger vessels is shown in 

· figure 59. 

. 349. An example of a grain terminal is the pne 
owned and operated by the Port Authority of ly1ar~ 
seilles for cominon users, which is primarily used for 
discharging cereals from vessels. A plan of ihe %Úrni­
nal is shown in figure 60. Cereals o¡· other rfiaterials 
suitable for pneumatic discharge may be stored in the 
bulk warehouse. · 

350. At the terminal, two berths having · a aot2l 
Jength of 297 metres are used for discharging or load~· 
ing vessels with a draft of up to 9J3 metres, Them 
are four pneumatic extractors on mlls with four In~ 
take tubes for discha:rging vessels, each wHh a raíLed 

IJ These large vessels were transferred lo the grain lrade foilowíng 
the slump in the oil trade which took place fmm 1974 onwards. 

fiGURE 58 
;\farcrial flu"· In ore cxpurt purt at !':uuadhihou, Mauritania 
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FIGURE 59 
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capacity of 250 tonnes per hour and an effective ca-
. pacity of 200 tonnes per hour. Two ofthe extractors, 
each with two separate discharge tubes, can also be 
used for loading but have an actual performance of 
onty 100 tonnes per hour. 

· 351. There are four conveyor belts, two of which 
are reversible for toading ships, each with a rated ca­
pacity of250 tonnes per hour. The four belts lead to 
the vertical silo where the cereal is lifted to the top 

Aof the weighing and distribution tower. There are 
• four · weighing bins each with a capacity of three 

tonnes which allows lhe recording of cereal move­
ment befare storage. The vertical si!o is made of 57 

L::::::::t 18/25,000 dwt 

ffiF::::¡g below 18,000 dwt 

cells of 420 cubic metres each and 40 cells of 110 cu­
bic metres each, permitting the storage of about 
20,000 tons of cereals. The silo can discharge to 
trucks or rail wagons. The manning requirements 
vary from -14· to 41· depending on the number of 
pneumatic extractors in use. 
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3. COAL 

352. The seaborne coa! trade has grown substan­
tially since the 1960s, and in 1975 reached a volume 
of 127 million tons, about eight per cent of. all ~ry 
cargo shipments in· tonnes. The majar importmg 



fiGURE 60 

Phm uf ~~ píral ¡.:rain ll'rmimd 

Port of Marseilles 

areas in arder af importance are Japan, Westem 
Eurape, Eastern Europe and South America, while the 
majar exporting areas are North Ame'rica, Australia 
and Eastern Eurape, In 1975 Japan accounted for 
nearly 65 per cent of shipping demand. T,he majority 
of the coa! transponed is coking coa! for use in stee!-
making. · · 

353. With the exception of the near-sea trades~ 
there has been a continua! increase in the average 
slze of ship employed to transpon coa!. In near-sea 
trade, a wide variety of sizes and types of ship, in­
cluding barges, are employed, with the majority of 
the shipments handled by ships of under 15,000 dwt 
Coa! shipments by bulk and combined. carriers of 
over 18,000 dwt represented .77 per cent of the total · 
trade in tons in this commodity in 1975. The bulk of 
this long-haul trade is handled by full shipments on 
conventional bulk carriers and combinecl carriers of 
70,000 dwt and under. · Coals make :op 15 per cent of 
the total dry bu!k shipments by buik vessels and 

only five per rent of the shipmerns of combined c:c:r­
riers. 

354. Coal has a stowage factor whlch vBries bs~ 
tween 1.2 and 1.4 cubic menes per meKrk UHL Alh 
types of coal, even arHh.:racite, a!·e subjen ü) spot1~ 
taneous combustion caused by heating of '!he cc21! r1~; 
it absorbs oxygen from ihe air, This characíeristic 
must be borne in mind when plarming. [he wMking 
of the coa! stockpiie, so as to prevent pmtions of fhe 
stock from lying dormant for long periods of time.· 
Generally · high"ash, low-volatile coals, as: used for 
power stations, can b.:; safdy stacked, although some; 
JOSS from OXidation Will be Ínevitable, ÜfY the mhcX 
hand,. high-volatile, strongiy caking coais . used for 
coke production in the !ron and steel industry wiH re- a 
quire constant. monitoring for the indica~ive tem~:,er- .. 
ature rise in the store, whi!st sorne coals- :such <'1C· 

steaming coals cannot be stored a! alL Genera!ly ~he 
dust nuisance is mini mal and the use of water spray~; 
at transfer points and discharge positions irl eiürt'::!"!r;: 
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cases wiJ! reduce any nuisance from this aspect. A 
description· of a typica! coa! import terminal fo!lows. 

-355. Coa! is unloaded by means of two trolley-type 
grabbing un!Qaders, the rail-mounted legs of which 
straddle one or more lines of ground conveyors. Also 
mounted on the rai! tracks is a travelling hopper 
which receives coa! discharged by the · unloader grab. 
By means of a feeder unit fitted to the base of the 
hooper, coa! is discharged onto the jetty ground con­
veyor. The lravelling hopper can be coupled to the 
unloader so that they travel along the jetty in tan­
dem, or it can be uncoup!ed and stored out of the 
way during occasional general cargo operations. 

356. The jetty conveyor transfers material via a 
further system of belt conveyors to the stacking area, 
where it is received by stacking belt conveyors run­
ning the whole length of the storage area. Mounted 
on rail tracks on each side of the stacking conveyor 
is a travelling boom stacker. This is a specialized ma- · 
chine consisting of a tripper which clischarges onto a 
boom conveyor capable of beirig slewcd through. 

. 27(1' and derricked from below horizontal to a maximum 
incline of 15°. The stacker travels under its own power, 
under the control of an operator, ami' places the coa! in 
wind-rows. 

357. Reclaiming is carried out by a bucket-wheel 
reclaimer · consisting of a revolving wheel carrying 
buckets with digging teeth. This wheel is attached to 
a boom, which also carries a belt conveyor onto 
which the buckets discharge. This conveyor in turn 
discharges onto a reclaim belt conveyor which runs 
parallel to the stacking conveyor. The reclaimer, 
which is capable of being derricked and slewed, is de­
signed to reach to practically the extremities of the 
coa! piles, and is always uncler the control of an oper­
ator. To recover any material norma!ly out of the re­
claimcr's reach, ·a bulldozer is used to push t.he coa! 
within the range of the rec!aimer. 

358. From the rec!aim conveyor, coa! is lransferred 
· by a further system of convcyors to a tripper located 
over loading bunkers. These elevated bunkers have 
surge capacities to act as buffers between the dis­
charge rate to onward transpon and the reclaim rate 
at the coa! stack. The tripper is usually under the 
control of an operator whose duty is to mai'ntain the 
tevel of material in the bunkérs, although this oper­
ation may be perforrned automatically by the intro­
duction of sophisticated equiprnent. 

359. Below the loading bunkers are situated weigh 
hoppers which receive a pre-determined quantity of 
coa! .from the bunkers, after .which al! further tlow 
from the bunker is automaticatly cut off. Empty rail 
wagons are locatecl beneath the discharge out!ets 
from the weigh hoppers. They are positioned accu­
rately by an automatic wagon positioner under the 
control of an operator. The sume. operator controls 
th~ openjng of the weigh hopper doors, pcrmitting 
rapid discharge of the material into the wagons. 

360. The entire un!oading system from thc ship to 
the storage arca could be undcr the control· of the 

ship unloader operator himself in the case of a small 
terminal, whereas for a larger terminal it would be 
nccessary to install a central control room communi­
cating with al! sections and with the operators in the 
unloading scction. Similarly, the loading into onward 
transport and the associated stack reclaim could be 
controlled by the operator of the tripper conveyor 
maintaining the material levels in the loading hop­
pers. With a larger installation and an extension of 
automatic controls, the wagon loacling operator could 
be in control. An important feature of such an instal­
lation is an alltomatic interlock system which pre­
vents any section from being opcrated befare the 
next section has been run up to the right spced. The 
total manning requirements of such a terminal per 
shift would be in the region of 28, made up of four 

· supervisors, 14 operators and. 10 shift maintenance. 
staff and conveyor attendants. This. figure excludes 
the main workshop repair staff. 

4. PHOSPHATES 

361. Phosphate rock (minerals containing the ferti­
lizer nutrient phosphorus) is the main raw material 
for the fertilizer industry and the most important 
commodity for seaborne trade within the fertilizer 
group. This class of minerals accounts for 3 per cent 
of total dry cargo shipments. The 38 million tonnes 
shipped in 1975 were exponed from North- West 
Africa, the Red Sea area, the United States of Am­
erica and Nauru, Qcean Island and Christmas Island. 
An interesting development is the production of the 
phosphate intermediate, phosphoric acid. This step 
significantly increases the ?20 5 content, a measure of 
the value of the commodity to the fertilizer industry. 
The forccast trade of phosphoric acicl is 6 m\llion 
tonnes in 1980. The terminal facilities are completely 
difTerent as the acid is a liqúid and carried in special­
ized tankers. 

. 362. The size distribution of vessels .employed in 
the phosphate rack trade shows that 46 per cent of 

· the seaborne trade was covered by vessels of less 
than 18,000 dwt, 21 per cent by vessels of 18,000 to 
25,000 dwt, 23 per cent by vessel of 25,000 to 
40,000 dwt and 10 per cent by vessels of over 
40,000 dwt. The majority of phosphate rock loading 
ports cannot accommodate vessels of more than 
40,000 dwt. 

363. Phosphate rock is very dusty and absorbs 
moisture very readily, which can create problems for 
unloading. It has an average stowage factor of 0.92 to 
0.9 cubic metres per tonne. Practically al! shipm~nts 

. are in bulk as a powdery concentrate. A large propor­
tion of the crushed rack is very fine ancl a great deal 
of dust is given off whenever a transfer of material 
takes place. ft is therefore necessary to ensure that, 
for exarnplc, when material is discharged from a wag­
on or road vehicle into a ground hopper, provision is 
made for 'the dispersa! of the heaviiy dust-laden air. 
The material itself is non-toxic, but it can be a nui-
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sanee to the operator in constant close contac~ with 
it al a dischargc poinL 

364. For a typical phosphate rock export terminai 
the phosphate can enter the port area by two routes. 
The _ first is vi a a railway direct from the mines in 
specially designed, -total! y cnclosed hopper vvagons 
with roof feed openings and bottom discharge. The 
wagons are positioned over a series of under-rail dis­
cha~ge hoppers, and the phosphate is discharged by 
the manual operation of the discharge doors from 

· operating platforms running each side. of the wagons. 
The whole operation takes place under cover with ap­
propriate provision for dust extraction. The second 
route is by road vehicle. Since special tipper trucks 
are not available, the trucks are discharged with the 
aid of tipping platfórms, again into hoppers. 

365. Phosphate is extracted from the hoppers via 
contro!Jable s!iding valve doors onto a belt conveyor 
a section of which automatically records the weighi 
of the phosphate passing over it. The phosphate then 
traveis vi a conveyors ío one of t wo closed stores, de· 
pending on quality, where it is distributed by means 
of an overhead tripper. The storage shed has an 
"A "-frame design with the slope of the- roof equal to 
the angle of repose of the material. 

366. Phosphate for _ shipping is extracted through 
the floor of the store by means of underground belt 
conveyors, the flow through each discharge point be­
ing controllable by means of rack-and-pinion-operated 
clam-shell doors. The angle of repose of the material 
is such that a sizable-residual quantity is left to form 
a contingency stock. To recover this material it is 
nece'ssary to use small bulldozers or rcmote-con­
trolled drag sc'rapers. 

. . 

367. The store's underground extraction conveyors 
discharge onto a main conveyor and, via an approach 
arm belt conveyor and a transfer tower, onto two 
jetty conveyors situated in a high-level structure run­
ning the whole length of the jetty. Each of these 
conveyors is fitted with a tripper .which feeds a 
shiploader. 

368. The shiploaders can traverse the full length of 
lhe quay and have a fixed boom with a telescopic ex­
tension. Attached at the end of each telescopic sec­
tion is an extending chute capab!e•of loading ships at 
al! states of the tide. The end of the extending chute 
is provided with a flexible dust hoód for the control 
of dust emission, together with a deflector plate to 
help distribute the cargo in the ·hold of the ship. It is 
thus possible by means of the long trave! motion 
along the jetty, together with the telescoping of the 
ccinveyor boom, which has in addition a Juffing oper­
ation, to reach any part of the ship being loaded. At 
the same time the boom can be retracted to pennit 
clearance of deck superstructure and fittings when 
the shiploader is moved from one hatch to another. 

369. The whole operation ls under the control of 
the operator of each shiploader, the preceding con­
veyor systems bcing interlocked with its operatlon. 
Owing t.o the relative doseness of·the store to the · 

shiploader, the conveyor system will be allowed to 
clear itself bcfore the shiploader is moved .between 
hatches, so no surge storage is rcquired. . 

370. A typical manning per shift for an installation e 
of this size would be 37, made up of 3 supervisors, 
20 operators and weighmen, 6 shifl maintenance 
engineers and 8 plant labourers and conveyor atten­
dants. Because of the dust generated, severa) of the 
jobs can be arduous and dirty, thus requiring a sub­
stantial leve! of relief manning as well as adequate 
shower facilities. 

5. 'BAUXITE/ ALUMINA 

371. Bauxite ore when processed into alumina is 
the basic raw material for the production of primary 
aluminium. Sorne 5.2 tonnes of bauxite produce two 
tonnes of alumina which produce one tonne of allJlu 
minium. Shipments of bawdte ore and the interme~ 
diate product, alumina, represented aboui J per te!!liR 
of total dry cargo shipments, or 41.2 mi!Jlon tonne§, 
in' 1975. The two raw materials differ greatly in bulk, 
in density (bauxite typically stows at 0.878 cubic me~ 
tres per tonne and alumina at 0.585) and also in han~ 
dling characteristics. The trend is towards. the conver-
sioil of. bauxite to alumina ai source, which more 
than halves transportation requi:rements ano there-_ 
fore limits the growth of bulk shipping and terminal 
requirements. The participation of bulk vessel h) í.Oial e 
seaborne. trade was 65 per cen~ in 1975, trw size M 
vessel employed depending on the rou~©. 

372. The major exportí:;rs oí bauxiu:!ahmni:ni?l :f!m 
Australia, Jamaica, West Africa and Cen1.ml and 
South America. In the shorH;ea trade betweer.n the 
Caribbean/South America and United States pürts h-11 
the Gulf of Mexico, increased use has bee11 ;~¡ade of 
medium-sized bulk carriers to reduce Kranspmi costs., 
but a proportion of the shipments are stm ha~dkd by 
small ore carriers and multlple-deck ships owned or 
chartered by the aluminium companle~" Tbtt Austml~ 
ian bauxite shipments to Europe are mor;;; :;uita.blc 
for !arge bulk carriers, with fhe long haul and gmw, 
ing vo!ume of trade pointing 1.0 .an opdrrn.lm size of 
around !00,000 dwt. This trade is mainly servic(~d by 
40,000 to 70,000 ton carriers which have also bec~~ 
employed for alumina" For H'w tradc beiweeol A'J.s~ 
tralia and Japan/North America medit!il!-sized cani~ -
ers of up to 40,000 dwt are the preferred s:ize:" . 

373. The integraíed struc~me of the. '<Nolf'id'';~ abn<lc 
nium industry resuhs in rnany terminas§ bein~ 
owned and operated by, the im:iustn;. These comriwd--
íties, particularly alumina, are dusty a¡r~d re:q_t,;re p:re;­
cautions against plant and area pollutlort A co:rrveyor A 
system feeding a c!osed systern ship!oader; wilh the • 
loading chute in clase proxim!ty to ~he loaded m:~~:.;o 
rial, will minimize material Joss due to dusL ()ener-
a!ly, pneumatiC or closed scre~rv conveyor aystems :are; 
used to discharge· the vesseL 
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Q. Multi-purpose bulk cargo tcrrninals 

374. If within a reasonable period a separate berth 
will be justified to cater for a single tracle, the instal­
lation can be planned on that basis, permitting the 
most economical use of plant and avoiding problems 
of contamination between materials. 

375. If more than one bulk cargo trade is forecast 
but throughput for each trade is insufficienl to justify 
separate berths, it may be fea~ible to establish a bulk 
cargo handling terminal for more than ·one material. 
Commodities-such as coa! and sugar, petroleurn, coke 
and alumina, as well as ore and coa!, can be handled 
with dual-purpose facilities. In sorne cases the same 
equipment may be used for different materials, but 
separate storage will be necessary for each commod­
ity, and particular care must be taken to ensure thar 
the commodities handled are compatible and that al! 
systems can be thoroughly cleaned after use. Care 
must be taken in handling and storage to ensure that 
wind-blown dust does not contaminate other prod­
ucts. 'In other cases, only the berthing point can be 
shared and separate equipment must be used for 
each material. Figure 61 illustrates a multi-purpose 
terminal designed for importing oil and exporting 
iron ore and other dry bulk materials. 

376. Equipment will have to be sized to give the 
best compromise between the requirements of the 

_ various materials handled, considering such factors as 
bulk cargo density, size and type of ships and size of 
i.ndividual cargoes. Imports and exports can be 
handled at the same berth provided that there is suf­
ficient capacity to permit this and that there is no 
connict in scheduled ship arrivals and departures. 
Sufficient length must be available on the berth to 
store idle equipment in a position which permits the 
full length of ships' hatches to be w.or.ked -9-y--t-he 

FIGURE 61 

Example of multi-purpu\C uil-bulk-urc picr 

35om. _f suoy 1 

~~--+-L-In-ea~r-loa.der - -,- .~- .l 
¡'\ .011 platform t!; : 

1 
011-handllng J,¡ . 

arms ¡• 1 
____ 1 1 

other equipment.' It is simpler to install separate con­
veyor systems for imports and exports, and the size · 
chosen is usually more economical than is the case 
when one set of reversible conveyors is used. 

377. Combining bulk cargoes and general cargo on 
a berth is not desirable unless_ annual bulk tonnages 
are clearly too Jow to warrant a separate berth. In 
that case it is advisable to check on 'two features: 
. (a) Loaders and unloaders should be mobile or, if 

they are rail-mounted, the layout of the berth should 
be such as to provide sufficient quay !ength for park­
ing loaders of unloaders clear of the general cargo 
operational area. 

(b) Conveyor systems should be either elevated on 
gantries at the rear of the berth or placed in tunnels 
so that the working area for general cargo is not ob­

·structect. 

ANNEX 

l. The following assumptions on the statistical distributions of · 
lht:: variables affecting the size of the stockpile in conjunction with 
a simple model have been used to estirnute the stockpile require­
ments as a function of shipload and annual throughpul. The interval 
between ship arrivals follows an Erlang 2 distribution. The shipload 
size follows a uniform distribution with a rJnge of ± 10 per cent. The 
arrival_ or delivery distribution of the commodity to or frurn the term­
inal also follows a normal distribution with a pen:entagc coefficient 

of variation of 10. The loading or unloading rute has been set.lo give 
a berth utilization of 0.4 and the loading/unloading follows a nonmt' 
distribution with a perccntage coefficient of variation of 5. 

2, The model records the now of bulk commodity in and out 
of the terminal over a period of time and calculates the maximum 
and the average amounts of the commodity present. Through rcpeat­
ed use of the model, an estiinate of the rnaximum stockpile requin:­
ments and the average amount of commcx.lity storcd can be deter­
mine<!, 

185 



Chaph~r vm 
LIQVID BULK CARGO TERMINALS 

A. Ynlroduction 

378. 1t is difficult to indicate in general terms a 
liquid bulk cargo terminal, since the equipment re­
quired and the number of berths needed is not di­
rectly rclated to the total quantity of bu!k liquid to 
be handled. This is mainly because of the need to 
segregate the invariably large number of grades of 
the same liquid commodity. Thus the numbers of 
storage tanks and otl1er equipment needed dcpend on 
the number of different grades of the same commod­
ity expected to arrive at the termina! rather than on 
the total quantity. General!y, the rate of discharging 
liquid cargo is governed by the capacity of the ship',s 
pumps rather than by that of the port handling 
equipment. The planning of installations for liquid 
bulk cargoes is therefore a special task which is nor­
málly carried out 1by the industry concemed in clase 
co-operation with the port administration, 

379.· The general design and Jocation ofeach ter­
minal are of considerably greater interest to port ma­
nagements than the technical details. For mineral 
oils, safety measures and the prevention of spills are 
an important concem. The technical design will de­
pend on the actual characteristics of the individual 
ships which will. use. the terminal. The following 
points shouid be closely checked to ensure compati­
bility between the vessel and the terminal: 

(a) Number, length and diameter of loading arms 
or hoses; 

(b) Maximum height of ship's manifold; 
(e) Manifold connexion specifications~ 

(d) Number, diameter and maximum pressure of 
pier pipelines. 

B. Crud~ oil ami oil producís 

380. World seaborne trade in Úude oil in 1975 was 
1,259 million tonnes, as compared with the 1974 fig­
ure of 1,360 mili ion tonnes. Tankers and combined 

. carriers of over 60,000 dw1. accounted for 78 per cent 
of crude oil movements in tonnes, while tankers of 
over 200,000 dwt accounted for 39 per cent of move­
ments. Oil product movements, excluding short-sea 
and coastal trade, amounied to 233 rnillion tonnes in 
! ~75 and almost all of tha~- arnount was 1.ransported 
in íiCssels of less than 60,000 dwt. 

381. Large crude oii loading and discharging ports 
are located in quite separat~ and isolated. points, nor­
mally far from densely inhabited regions. Easy access 
from the· sea to suitable areas with calm and very -
deep water is the most important requirement. The 
draught · requirements often Jead ta off-shore termi­
nals with strong fendering systems to absorb the 
berthing impact of large tankers. For the import of oil 
products or small amounts of crude oil for local ref-

FIGURE 62 
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ineries, the zoning of an oil sector inside the com­
mercial port is necessary. Methods for preventing oil 
spills from spreading is also an importan! consiclera­
tion for the planner. The berthing ¡1rrangements for 
a typical oil terminal are sh_own in figúre 62. 

· 382. Crude oil and oil.products have· very differént 
properties and may be divided -into two main groups: 

(a) Black oils, which include crude oil, furnace oils 
· and heavy diese! oils; 

·· (b) White oils, which include motor spirits, avia­
tion spirits, kerosene and gas oil. 
The carriage of crude oils has given rise to the great­
est pressure for transport economy, leading to the su­
per-tanker concept. Figure 63 gives the length, beam 
and draught requirements of such very large crude 
carriers (V LCC). 

383. Separate sets of handling equipment are re­
quired for each group of oils. Uncler certain circum­
stances, separate sets of equipment may be necessary 

. for each product, or sub-group of products within a 
greup, to avoid contamination. A strict pumping se­
quence must be followed in the case 'of a common 
set of equipment for a group of products. 

384. Crude oils and oil products are hazardous to 
handle and hence entirely separate berths, jetties or 
single buoy moorings, completely isolated from other 
berths and port facilities, are invariably provided for 
handling such oils exclusively. All items of equip­
ment are specially designed for handling these oils 
and are suitable for operation in a hazardous atmos­
phere. To prevent the build-up of static electricity, 
electrical earthi.ng cables need to be built into the 
quay or pier. 

385. It is recommendcd that loading and unloading 
arms st10ulcl be of fabricated mild steel and operated 
either manually or hydraulically. Suitable hoses may 
be used in sorne cases where quantities to be handled 
are small, for example with tankers of 18,000-tonne 
capacity, and where operating pressures and tidal var­
iations are low. Oepending on the design discharge or 
loading rate, the arms may be from 200 nim to 
500 mm in diameter. The rate of pumping from shore 
to ship will vary widely according to the size of the 
ship to be loaded, the limitations of its equipment for 
receipt of oils, and the turn-round time planned. As 
ships' capacities vary from 500 tonnes to 500,000 
tonnes, the range of variation is great. The rate of 
pumping from ship to shore is gove~ned by the ca­
pacity of the ship's pumps. Normally, four cargo 
pumps are installed, with a typical combined dis­
charging rate of 6,500 cubic metres per hour for a 
60,000 dwt tanker and a 15,000 cubic metrcs per hour 
for a 200,000 dwt tanker. 

J86. Mild steel pipelines are invariably used, with 
a diameter normally between 150 mm and 900 mm. 
Evén larger diameters are possible, depending on the 
qu:mtities to be handlecl. Pipelines for furnace oils 
and other heavy black oils may rcquire tracc-hcating 
or tagging (covering with insulating material) in tem-

FIGURE 63 
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perate climates. Centrifuga! pumps are normally 
used, except for heavy black oils for which positive 
displacement pumps or rotary pumps may be neces­
sary. Sorne he:.wy black oils require heating, even in 
sub-tropical climates. 

387. If products are being pumped through pipe­
lines for a distance of over three kilometres, pipeline 
pigging equipment may be necessary to flush the · 
lir:tes in order to avoid excessive contamination when 
changing products, or to clean the lines to increase 
flo~. Pig launching and recovery equipment allows 
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ihe insertion of a hard rubber sphere, or pig, into the 
pipeline .. The pig is forced along the pipe by the oil 
pressure to the pig trap, where it is. recovereo:-·Be­
cause of the hazardous nature of these oils, good ef­
fective communication between various points along 
the pipeline is of vital importance. A special tele= 
phone system or radio communication system de-· 
signed for use in such a hazardous atmosphere is 
required. 

388. Spillage collection and disposal equipment is 
required fór pollution control areas where spillage is 
likely to occur-for example, at points where, hoses 
are connected and disconnected and where pigs are 
lauched or recovered. The equipment consists mainly 
of an underground or low-level mild steel tank of 
adequate size and a small pump for the disposal of 
the collecting tank's contents back to the appropriate 
pipeline or tank. In addition, facilities to conlain and 
clean up accidental spillage into the sea, such as oi! 
booms and specialized skimming craft, should be 
provided. 

389. In the case of exporting countries, it is re­
quired that ballast water from ships should be dis­
charged ashore bcfore loading. The oil contaminating 
the water must be separated out before disposal of 
the water. Suitable equipment, including tanks, oil­
water separators and pumping equipment are l.here­
fore required. 

390. An elaborate system of fire-fíghting equip­
ment is required at al! hazardous poirlts. The first re­
quirement for this purpose is an adequate supply of 
extinguishing liquid: water for a non-petroleum fire, 
and foam for an oil fire. The main items of equip­
ment required are high-pressure pumps, pipelines, 
hydraJlts, foam storage tanks and distribution pipe­
lines, monitoring towers and suitable mobile equip­
menl. Provision wil! need to be made for the storage 
of an adequate quantity of water if the supply of 
water is not reliable. Sea water can be used for fire­
fighting purposes with suitable equipment designed 
for the handling of salt water. 

391. Welded mild steel tanks are required for the 
storage or petroleum products. Two distinct groups of 
storage tanks should be erected, one group for black 
oils and one group for white oils, each group being 
surrounded by bonded walls of adequate height. Two 
types of wnks are available, one type with a t1oating 
roof and the· other with a fixed cone-roof. The former 
type reduces eváporation losses Whíle the óils are in 
storage. All tanks normally have sumps for drainíng. 
The capacities of tanks are usually between 500 and 
20,000 cubic metres, but can be even larger, depend~ 
ing on requirements. The weight of tanks, and thus 
~!so their height, are restricted by the soil conditions 
ip the ar~a. The heating and lagging of tanks may be 
riecessary for heavy black oils in temperate cliriiates. 
The measurement of quantities in tanks is carried 
out by di.pping or by means of specia!l:v installed 
gauges. S~cial laboratory equipment, also, is neces~ . 
sary for the quality control of products. 

C. Uqucfied natural gas 

392. Cryogenics is the branch- of physics that re­
lates 10 the production and effects of very low tem­
peratures. Liquefied natural gas, commonly known as 
LNG, is transported at approximately atmospheric 
pressure with a temperature of - 16l°C .. The 
expansion coefficient for LNG to a gaseous form is 
630 times the original volume. Liquefied petroleum 
gas (LPG) is produced in conjunction with petroleum 
refining and oil field production. LPG .must be trans­
ported under pressure, as contrasted to LNG, which 
can be transported at atmospheric pressure but under 
extremely low temperatures. 

393. The hazardous nature and the very low tem­
penüures of LNG necessitate special facilities entirely 
isolated from the rest of the port. Surfaces in contact 

. with LNG must be manufactured from alloys to 
withstand very low temperatures, as ordinary steel 
would become as brittle as glass. 

' 
324. A wide variety of complex equipmení is re, 

quired for liquefaction, storage, refrigeration, loading, 
unloading and regasification of LNG. Dependíng 
upon the distance from the gas production area and 
other factors, not all of these processes may be ca:r~ 
ried out at the terminal. However, insulated pipelines 
and insulated storage tanks with refrigeration plant 
are required for storing LNG in the terminal. Typka! 
export storage tanks have a capacity of 300,000 bar~ 
rels, or 47,750 cubic metres. 

D. Vegefable oils 

395. This heading coven; a varie~y of oils-for ex~ 
ample, palm kernel oi!, cotton-seed oi! and cocomH 
oil-each having different properties ·and spedfic 
gravities. Sorne of them are in a salid state at am.~ 
bient temperatures and require heating. The handling 
equipment required will, therefore, van;; but a typicaí 
installation is as shown in figure 64. 

396. Handling temperatures range from 15''(: · 
to 65"C. When heating is necessary, the max­
imum teperature change over 24 hours shoulci not 
exceed 5"C. Oils should ·not be repeatedly heatu 
ed and cooled as this results in a deterionitiorr< of 
their quality. The specifíc gravity varíes betwec;;n 0.8 

. and 0.95, depending on the íype of oll andl a!so ;nn 
it~ temperature. · 

397. For loading o"nto the vessel, ::;peciai mbber 
hoses SUÍtabJe for handling Vegetable üi!S Ú6 pre~ 
fened. However, mild · steel loading or l1:tdoading 
arms with special interna! liníngs may be used. Ho::;e& · 
or loading arms sizes normally vai·y from J 50 mm to 
200 mm in diameter. Smaller hoses are required fof 
the unloading of raii or road tankers~ Suliably de~ 
signed cast iron pumps shou!d be useiL Centrifuga! 
pumps are normally used for this app!lcaiiorn, bm m" 
tary-type or mono-type pumps arre also suhable. The 
normal pumping rate for shore to shi);) ¡pumph'ig ¡¡¡; 
lOO to J 50 tonnes per hat!r. 
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FIGURE 64 

Typical n•¡:ctahle oil installation 

398. For pipelines, unlined stainless steel pipes of 
150 mm to 200 mm are recommended. The heating 
and insulation of pipelines may also be necessary in 
temperate climates. The main valves in tanks and 
pumps should be of cast steeel. Al! other valvcs may 
be cast iron. The washing down of pipelines is carried 
out with the use of suitable detergents. Pipclines are 
tlushed by means of spherical pigs. Pigging equip­
ment for pigJiaunching and pig-recovery is therefore 
installed at suitable locations. 

399. Vegetable oils are ·stored in welded mild steel 
tanks with a suitable interna! lining. As quantities of 
bulk vegetable oils handlcd are relatively small, a 
tank capacity is normally about l ,000 tonnes or less. 
All storage tanks should be filled from the top. For 
certain fatty oils, draw-off points should be provided 
at various levels along the side oC the tan k. Storage 
tanks m ay be sited outside the port area if necessary, 
due regard being given to the limitations of the 
pumping equipment. Quantities in tanks are normally 
measured by dipping. Tank cleaning and washing 
equipment, also, is required, particularly when a dif­
ferent type of vegetable oil is to be stored in the 
tan k. 

400. Covered Joading gantries with retractable 
pipes with swivel joints, or suitable rubber hoses, 
should be provided for loading road or raíl tankers. 
Special meters are also provided on the gantries to 
measure the quantity received or delivered. Purpose­
built road or rail tankers, possibly with heating equip­
ment, are required. Off-loading pumps may need to 
be provided if the veh.icles are not so equipped. 

E. Molasses 

troJ is important both in handling and storage since 
below Jrc the product solidifies and above 
38°C it caramelizes, i.e., becomes sticky like tof­
fee. The specific gravity is 1 .34. The handling of mo­
Jasses differs from that for vegetable oils. 

402. Hoses for loading or unloading of ships 
should be 250 mm diameter or greater and are nor­
mally handled by ships' derricks, and mobile cranes 
may be required for handling hoses out of reach of 
ships' derricks. Hoses for the Joading or unloading of 
road or raíl tankers should not be of lesser diameter 
than 150 mm. Only positive displacement type 

' pumps or rotary pumps, with positive suction head 
and double by-pass to assist start-up, should be used. 
Normal ship-to-shore pumping rate is 150 tonnes per 
hour. 

403. Pipelines can be of mild steel or cast iron, but 
pipe diameters should be of 500 mm to 600 mm. Cast 
steel gate valves should be used throughout. Pipe­
lines and hoses should be cleared by compressed air 
and washed down with fresh water after use. 

404. The high specific gravity of the liquid requires 
specially designed welded mild steel tanks with fixed 
roofs. No interna! tank lining is necessary. The 
average capacity of storage tanks is 14,000 tonnes. 
Hydrostatic gauges should be provided for the mea­
surement of the tank contents. 

405. Road or raíl tankers should be purpose-built 
and should be lagged and provided with heating fa­
cilities and off-loading pumps with ISO mm diameter 
outlets. The average capacity of such tankers is 30 
tonnes. lt may also be necessary to. provide wcigh 

401. Molasses is a v:scous, dark-brown syrup bridges to meas u re quantities loaded into road or rail 
drained from sugar durin~; ¡efining. Temperature con- tankers. 
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JF'. l{ubbcr latcx 

406. Liquid latex is a milky viscous sap exuded · 
from rubber trees when tapped. Approximately 36 to 
38 tonnes of rubber are obtained from 100 tonnes of 
latex. The fluid is miscible with water, and fom1s 
rubber by coagulation. The coagulation of latex can 
be prevented by the addition of ammonia or for­
maldehyde. Temperature control is importan! and the 
temperature should not be allowed to fall below 
S"C or rise abóve 32.5'C. The normal tank storage 
temperature'is ahout 29"C. The specifíc gravity·of liq~ 
u id · !atex is 0.94. 

407. Special rubber hoses, normally of 150 mm or 

200 mm diameter, are uscd. Screw tlisplaccf!1ent type 
pumps or mono-pumps with a ncoprene stator are 
recommended for this purpose. Centrifugal pumps 
may also be used. The normal pumping rate for load­
ing ships is 150 to 200 tonnes per hour. 

408. Pipeline and storage tank rcquircments for 
rubber ·latex are similar to those for vegetable oils, 
but in the case of rubber iatex it is generally recom­
mended that stainless steel hall valves should be 
used. Diaphragm valves may also be used. The ca~ 
pacities of storage tanks vary between 200 tonne:s 
anq 2,500 tonnes, and an interna! coating of micro~ 
paraffin wax is sometimes applied te th.e walls of the 
tank ío prevent the formation of deposits of rubber. 

,. 



Chapter IX 

MISCELLANEOUS TRAFFJC 

A. Service craft 

409. Port planning requires the provision of ade­
quate accommodation for service craft. These craft 
include tugs, barges, fire-boats, water taxis, trash 
boats, pilot boats and floating construction and main­
tenance- equipment such as pile drivers, salvage and 
dredging equipment, cranes and floating oil-spill 

- equ'ipment. 

410. The principal service craft are-likely to be the 
- fleet of tugboats, barges and pilot boats. Tugboats are 
usee for towing, docking, undocking and shifting 

- vessels. Tugs alsO provide th_e needed towing capacity 
for moving barges and other types of floating equip­
ment. Barges can be used for delivering bunkers and 
drinking water to vessels at berth or anchorage. Pilot 
boats are required for placing pilots on vessels as 
they enter port and taking pilots off as vessels leave. 
The pilotage area should therefore be placed in a po­
sitian near the entrance to the port. 

411. Sérvice craft, with their limited draught re­
quirements, present little problem to the port planner 
in terms of providing adequate water depths. Ho\v­
ever, sufficient calm water berthing space and suit­
able. docking facilities must be made available for 
these essential activities. 

- B. Passenger terminals 

· 412. The planning of passenger terminals is out­
side ·,the scope of this handbook ·and is therefore only 
briefly mentioned. A fuller discussion of the subject 
may be found in Nagorski's book on port problems 
in developing countries.' 4 The trend for sorne years 
iri passenger vessels has been towards cruise-type 
ships which are actually tending to become smaller 
rather than larger. The average size of cruise ship is 
at present about 20,000 gross tonnes but it will prob­
ably .fall to the 10,000 to 12,000-ton mark. Most or­
ders being placed are for combined passenger and 
car-ferry vessels. 

· 413~ Passenger ships can use general cargo berths 
when certain specialized facilities are provided. For · 
example, a second storey on a transit ~hed ~~~ serve 
as tbe passenger terminal building w1th facilities for 
customs, immigration and health. However, the alfo-

~ See list of publications in annelt 111 below. 

cation of passenger ships to general cargo berths can 
cause problems in view of the priority which norm_al­
ly has- to be given to cruise vessels and other pas­
senger liners, and the disruption of cargo operations 
which this can cause. The passenger ship trame must 
be taken into account when calculating the number 
of commission days available for the general cargo traf­
fic using the terminal. Whete passenger or cruise 
traffic is substantial, it is advisable either to allocate a , 
separate berth or to provide a well-sheltered mooring -
and a fleet of launches. This latter alternative is not 
possible when a combined passenger and ro/ro type 
service uses a port. 

C. Fishing ports 

414. A fishing port is no longer a point of transfer 
of goods from one mode of transport to another. Ra­
ther it is ¡m industrial zone for unloading; processing 
and marketing fish as well as for maintaining and 
servicing the fishing fleet. In consequence, a fishing 
port is an integral part of the national fishing indus-

. try rather than part of the country's transportation 
system. A modern fishing port is an important ele­
ment in promoting the fishing industry of a country. 
Only a brief description of the main facilities in a 
fishing port are included, and more detailed informa­
tion can be found in the book by Nagorski referred 
to above (para. 412). 

415. Facilities for handling a fishing fleet can be in 
the form of a wharf or jetty in shallow water, ,nor­
mally at an extremity' of the nornial cargo handling 
areas, or in a special basin. Where fishing is a more 
importan! activity, a quite separate, well-selected lo­
cation is needed. If the number of fishing boats to be 
accommodated is considerable, a large area ·?r 
sheltered water is required, while the numerous fa¡,:Jl­
ities will necessitate the provision of substantial sr:'-:c 
on land. In addition, it is desirable to isol:.!tc lishm~ 
smells from commercial poi-t operations. 

416. Local fishing boats can be exp.!ct~d ttJ h;~ e 
draughts of two metres, whik brgcr mutur t~J" .~;r\ 
and fish carriers may dr.1w thrcc. mctrc:s. 11 1fh'-:c: 
fishing with large trawkrs requn:-cs a 'l.fufur·~ic.;J .. 
draught. The length of thc unlu.Jdmg "¡: .. tr ;.¡¡v'oJ. 
normally be sumcicnt to complete t_hc unll'J~,.;mg of 
all boats active in thc local ncct dunng thc ¡"'\:.Jk ¡"'\:· 

riod. Thc boats are normal!y ~rthcJ hcrrin~-~·.r.c 
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·rashion or double banked. A quay apron width of six 
metres is sufficient, and the apron should have a 
slope towards the waterfront, normally of 1 in 20., to 
facilitate washing-down. · 

417. A covered hall, extending the length of the 
wharf, is needed for washing, sorting and weighing. 
The hall should consist of two sections separáted by 
a wide alleyway. The waterside section, mainly used 
for washing físh, should slope to the waterside and 
may be eight metres in width; the landward side, 
used for sorting and packing, should be of similar 
width and have a rear loading platform for truck~:L 
The total width of the hall should thus be approxiti 
mately 25 rnetres. 

418. Open areas for drying nets and for repairing 
boats, slipways and a workshop are also needed. The 
remaining facilities needed may be: 

(a) A cold storage plant; 
(b) An ice~making plant; 
(e) Provision stores; 
(d) a·ear sheds; 
(e) Fuel tanks; 
(j) Electric lighting; 
(g) A .fresh water distribution system; 
(h) Fire-fighting equipment; 
(¡) Offices. rest-rooms and a canteen; 
(j) Fish-processing plants; 
(k) Fish-meal factories. 

D. New types of marine transport \'essel 

419. Research and development in the field of ma­
rine transport technology has produced severa! new 
types of vessels. vehicles and methods of propulsion. 
Two of these types are the hovercraft and the hydro­
foil. None of these new ~ypes of craft are expected to 
be of a substantial size and it is likely that they. will . 
remain li.mited to ferry services carrying passerigers 
and vehicles. · 

420. Hovercraft .can be propelled by underwater 
propellers and are therefore not all amphibíous vehi-. 
eles. Speed, mánreuvrability and Jack of wash. and 
wake are the main advantages of hovercraft~ The am~ 
phibious flexible skirt hovercraft requires a wide shai­
Jow concrete ramp with a maximum slope of 1 in 20, . 
rathe:r than a benh. Old 'lighterage berths could- be 
readily converted to this use. All cargo·type hover­
craft are still in the early s!ages_ of development 

421. The use of hydrofoils has beellll conflned ~o 
high.,.speed passenger ferry services at~d military Vt§~ 
seis~ Hydrofoil craft at present do not requlre more 
than three metres of draft and therefore passenger 
berths can be used with a special gangway. 

422. The port authority should be ready at the ap~ 
propriate time to provide facilities for these new 
types of crafL As it is difficult w estimate the futun; 
11eed '.in terms of land area and wa!er front:age for 
these craft, the master plan shoukl allow tbe nece§~ 
s'ary Oexibility to accommodste fhese developrr~cnKi:" 



ANNEXES 

. Annex 1 

GENERAL INFOR)IATION 

A. Comersion faclors 

l. LENGTH 

.centimetre (cm) 10 millimetres (mm) 
metre (m) = 100 cm = 3.2808 ft 
kilometre (km = 1000 m = 0.6214 mi 

inch = 2.5400 cm 
foot = 12 inches = 0.3048 m 
yard = 3 feet = 0.9144 m 

l fathom = 6 feet = 1.8288 m 
·1 mile = 5,280 feet = 1.6093 km 
1 nautical mile = 6,080 feet = 1.8531 km 

2. AREA 

0.3937 in. 

1 sq metre (m2) = 10,000 sq cm (cm2) = 10.7638 sq ft 
1 hectare (ha)= 10,000 m2 = 2.4711 acres 

. 1 sq km (km2) = 100 ha = 0.3861 sq mi 

1 sq yd = 9 sq ft = 0.8361 m2 
1 acre = 4,840 sq yd = 4046.9 m2 

3. VOLUME 

1 cu m (m3) = 1,000 litres (1) = 1.3080 cu yd 
= 35.3147 cu ft 

1 cu ft :: 0.02832 mJ 
l cu yd = 27 cu n = 0.7646 mJ 

4. CAPACITY 

litre (1) = 1000 cu cm (cmJ) = 0.035315 cu ft 
= 0.2200 Imperial gallon 
= 0.2642 US gallon 

1 · hectolitre = lOO 1 = 22.00 Imperial gallons ' 
= 26.42 US gallons 

1' pint = 0.5683 litres 
1 US gallon = 3. 7854 litres 

= 0.8327 Imperial gallon 
Imperial gallon = 4.5461 litres 

= 1.2009 US gallons 
Imperial bushel = .1.2844 cu ft = 0.03637 ml. 

= 8 1m p. gallons = 1.0321 American bushels 
American bushel = 1.2445 cu ft = 0.03524 mJ 

· = 0.9689 Imp. bushel 
1 US barre! = 5.6146 cu ft = 158.99 litres 

= .15899 cubic metres = 42 US gallons 
= 34.9726 Imperial gallon 

1 gross register ton = 100 cu ft "" 2.83 ml of permanenlly en· 
el o sed s pace 

1 net register ton = 190 cu ft = 2.83 m3 of permanently enclosed 
space for cargo and passengcrs 

1 shipping ton = 40 cu ft ::::: 1.13 m3 of permanently enclosed car· 
go space 

5. WE1GHTa 

· 1 gram (g) ::; 0.002205 pound 
1 kilograrn (kg) = 1,000 g = 2.2046Jb 
1 tonne = 1,000 kg = 2204.6 lb 

= 0.98421 long ton 
= 1.10231 short tons 

pound (lb) = 0.4536 kg 
hundredweight (cwt) = 112 lb = 50.802 kg 
long ton = 2240 lb = 1.0165 tonne 

= 35 cu ft of salt water = 1.12 short tons 
short ton = 2000 lb = 0.90719 tonne 

' 

0.89286 long ton 

6. UNITIZA TJON 

(a) . ISO pallets 

DimtmionJ 

8Q X 100 
.8Q X 120 
100 X 120 
J2Q X (60 
120 X 18Q 

(b) ISO conrainers 

ExtrrnDI dimt'nsions 

Ty¡lC Mttrt> Ft" 

lA (2.J9Q X 2.4)5 X 2.4J5 40x8x8 
lB 9.125 X 2.435 X 2.4)5 JO x 8 x 8 
IC 6.055 X 2.4)5 X 2.4)5 20 X 8 X 8 ,' 
ID 2.990 X 2.4)5 X 2.435 10x,8x8 
lE ).965 X 2.435 X 2.4)5 6.67x8x8 
IF 1.460 X 2.4)5 X 2.4)5 5x8x8 

Grou .. ·tight 
(long ton!) 

30 
25 
20 
10 
7 
5 

lnchrl 

32 x40 
32 X 48 
40x 48 
48 X 64 
48 X 72 

Copority 
~eubir tut'lfrs) 

60.5 
45.0 
29.0 
14.1 

9.0 
6.4 

• The deadweight tonnage is the weight a vesscl can carry ·whcn 
fully laden, which may be exprcsscd in tonnes, long tons or shon 
lOM.. . -
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']. GltAiNS ISTANDAi<l)¡ 

r,.,., 
Wheal 
Maize 

P"undlllmpniul bu>htl lmpnial bu,Mi!ll!Ji'lt lo~ 

Soy beans 
Barley 
Oats .. 
Rye 
Sorghum 

Dt7/.tNS API 

10 
12 
14 
16 
!8 .. 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
55 
60 
70 

GtDI'ily 

Sp~rifir gro••ityb 

1.000 
.986 
.973 
.959 
.947 
.934 
.922 
.910 
.898 
.887 
.876 
. 865 
.855 
.845 
.835 
.825 
. 816 
.806 
.797 
.788 
. 780 
.759 
.739 
.102 

60 
56 
63 
48 
32 
56 
59 

B. Ou .. s 

Boruls 

37.3 
40.0 
35.6 
46.7 
70.0 
40.0 
38.0 

Ptt tonn# Prr long ton 

6.30 6.40. 
6.39 6.50 
6.48 6.58 
6.57 6.68 

. 6.66 6.76 
6.75 6.86 
6.84 6.95 
6.93 7.04 
7.02 7.13 
7.10 7.22 
7.19 7.31 
7.28 7.41 
7.37 7.49 
7.46 7.58 
7.55 7.67 
7.64 7.76 . 
7.73 7.85 
7.82 7.95 
7.91 8.03 
!l.OO 8.13 
!!.08 8.21 
8.30 8.44 
8.53 8.67 
8.98 9.12 

B. Commodity characteristics 

Tonn,¡ 
· prr 100 ,1 

99.8 
98.4 
97.1 
95.7 
94.5 
93.2 
92.0 
90.8 
89.6 
88.5 
87.4 
86.3 
85.3 
84.3 
83.3 
82.3 
81.4 
80;4 
79.5 
78.6 
77.8 
75.7 
73.7 
70.1 

l. Table 1 is intended to help port planners in. se"eral tasks:: 

(a) The conversion of trame forecast figures given in tons into 
s:hiploads, according 10 ship size, for l. he planning of probable slli¡:; 
talls; 

(b) The conversion of tonnages of a cargo mix into the volum~ 
of future pon storage capacity required~ 

(e) The grouping of commodi¡y forecasts hlio lotals 10 be a!lo-· 
cated to each class of pon terminal and of port storage. 

2. The list of commodities included ls not exhaustive bu~ 
should cover the overriding majority of uaffics offered to a port. 
In the case of genern! cargo it is nol possible lo be comprehensive 
but sufficient data is given to perrflit !he coriversion of a prelimi· 
nary general cargo mix tonnage to a volume requirement. 

3. The stowage factors given have been mainly derived from a 
standard work.' The stowage facior of any. cornmodity is the fig· 

L l4l.S 
" Specirr:: ¡¡ravi!y "" ---.---­

Degreez Al'l·?llL!í 

·e R: E. 1)lomas, Srowagl'; lh<" properti~!i ami slowag<> of corgo~s. rev. 
by O. O. Thomas, 6th ed. (Glasgow, Brown. Son and Ferguson. 
1%~ • 

ure which c"presses thc number of cubic fcet or cubic _metrcs 
which a ton of 2.240 lbs. will occupy in stowage and includes a 
propcr a!!owance for broken stow<~ge and dunnage. These stowage A 
factors are not absolutc and should serve merely as a useful guide ., 
in the abscnce of local ligúres. In most cases only a central value 
in each range is given,· since it will not normally be feasible to 
deal whh a range of values during the planning task. This approx·· 
imation is sometimes very rough, but it will generally be at least 
as accurale as the trame forecast itself. The table is intended for 
use in the-estimation of storage requirements and not for the pur· 
pos~ of accurate operational planning for specific ship cargoes. 

4. Similarly, the degree of accuracy called for is not so great as 
to warrant difTerentiating between the stowage factor o'r a ship, 
the stowage factor in a pon store, and the weight/mea$urement 
ratio given in the consignment documents. The figures given can, 
within the limit of forecasting accuracy, be used interchangeably 
for each of- these cargo characteristics for port development ,stud 
ies. 

C. Dlscouni f'actol'§ 

-5. Table JI provides factors to allow discounted cash flow <>ii'l­
alyses to be made. For example, when the rate of interesi or üm~ 
value of money is 12 per cent, the present "aiue of a sum ot muift" 
ey that will be received after five years is 0.56743 ¡imes !he Slm-g 

of money . 

· · 6. The discount factor is c¡¡_lculated by the ,formula: 

1 
d. f. = ü +r'f 

where 

dJ = discounl factor~ 
r = annúal rate of interest as a frac!ion~ 
n = number of years befare sum received . 

7. Table m provides factors to allow the calculation of (a¡}lt;,í 
charges based on the life of the assel and lhe ,·mte !lf lniere~t ~;·:;e~· 

- example, an item of equipmen! cos1i11g S!OG,GOO with <".\ Me ~Gt !U 
years and a rate of interesi of lO ¡per !:ena ~>:ould hav~ ar; l)r:nt•ai 
amoritization charge ofS 100,000 times O. !6215, or $!6,175. 

8. The amortization factor i:; Clil~cuh;led !»y Ü!C f,1trel'S'Jlt;; 

r 
a. f. "" T-:U+r)-'~. 

where 

. &~.f. = amortizaikm fa¡;:ior; 
r = annual rate cf inlere:n -i'.S n frad~m"&~ 
n = life of the a.ssea. 

9. l'<!ble IV, a table oí random l!'lumbe¡r<¡, Js l-J!ri'}Viti~ tó 1i~1i!:'é'f 
the use of such tec:hniques ~.!i the Morm: Cnrb simtlh;¡;o,u. 1:'<:; 
select a nmaom sample the user ml.lsl dedde U;!Or~ tm Mbiv~·'"~J 
method of choosing entries: from th~ table. He must Ü!.ci!'. dt.dcie: 
upon some arbitrary method of ;;ei~.cting lhe ri:.quhe.d ;m:rnl'E:c :':' 1;­
posillonal diglis frúi1fl each eiHcy. fou· ex&mp!<-;, tha; tirs:! ~''td ~,;,, 
las! digia of each entry may be !.!!!:ed te zive a two-di¡;:h mJr:¡Lr;:-' 
The proc<:dme is repeated u mil a ·sumcient number of Mm;¡¡l~< f':. 
· obtainec1, · 



TABLE 1 

Commodity characteristics for port planning 

Physicol choroctrrlllics 

e Bu/k Sto•YJgt foctor Handling rharacttriJIÜ'"J 
rommoditin. (OJbiC m~lltSIIOn (Clljí.lton)) 

onglr of 
repo~ •hnt S¡Mr(p/ 

trloant M~thod of Cl= of requirr .. 
Commodil)l (dt¡¡rus) Bu/k &p Othrr handling ~ suuagt mtntl 

'LIQUID CARGOES 

Crude oii ........... 1.2 (42) Pipeline Tan k 
· Oil products 1.2 (43} Pipeline Tan k 

Latex .............. 1.0(37) Pipeline Tan k 
Drums 
1.5 (52) 

Vegetable. oils 1.1 (39) Pipeline Tan k 
Barreis, drums 

1.8 (64) 
Molasses ······· ... 0.8 (27) Pipeline Tan k 

Baskets, casks 
1.4 (50) 

Wines ............ 
Casks, tanks 

1.8 (63) 

DRY CARGOES 

Ores, . n;inerals 
and chemicals: 

Alumina ........... 35 0.6 (21) Loader/conveyor Convered Cleaning of conveyors 
and storage area nec-
essary when al u mina 
handled after bauxite 
at common facilities 

B<iuxite ............ 28 (dry)- 0.8 (28) Dust filter 
49 (wet) 

1.1 (39) 
Cement 40. ,. 

0.7 (23) Conveyor screw Total!¡.· Exclusion ........... 
0.9-1.5 and pneumatic enclosed of moisture, 

1.0 (34) dust filler 
Orums, casks 

1.1 (40) 
·Chrome ore 35 0.4 (14) 

Cases 
0.4 (15) 

Coa! . -· ........... 30-45 1.4 (48) Unloader/Belt Open For certain grades, 
conveyor fire precautions 

Coke ········ ....... 37 2.4 (85) Unloader/Belt Open 
conveyor 

~ ' . 
Gypsum ........... 1.1 (38) Unloader/Belt Covered 

conveyor 
1.2 (44) 

llmenite sand ...... 40 0.4(13) Unloader/Belt Open 
conveyor 

!ron ore ............ 30-50 0.4 (14) Unloader/Belt Open "Dust filter for 
conveyor certain grades 

Iron pyrites ........ 40 O. 7 (25) Unloader/Belt Open 
conveyor 

Kaolin (China clay) 30-35 1.1 (39) Unloadcr/llelt Covered 
conveyor 

1.3 (46) 
l.ead ore .......... 40 0.4 (1~) Conveyor Covered 

0.5 (17) Package 
Magnesite . . ...... .. 35 0.7 (25) Conveyor Covered 

e -Manganese ore 0.5 (17) Conveyor Covered 
0.7 (23) 

0 Thc an¡¡lc o( repo>e o( ccmcnt is difT.:ult lo define as it dep.:ndi upon lhe •mount o( air in lhc ccmenl. With a canstanl supply o( air, lhc ..nglc o( repose c..n be as low a> 

7• bu1 when the t:em.:nt is consoli~atcd. •n<fhas littlc or no air in it, lhe •ngle nr rcpoo;c approaches 9Q•. 
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TA!lLE 1 kulllinued) 

PJ,.r.)ii:oi t ÍWtaL'I«"tllJJt~ 

BulA StfJ~U/it': Jot1tir. JI undlmg """"""iJii<s 
cummudüin, fru~it" t~~i'tlr$lltm (ro.ji.lton)) 

ong/, of 
upulr ~·hrrr SP<'átJ/ 

ult-WJnt Mtthod qJ Oau oj fi't¡Ui,• 

Cummodity (d,·grrts) lJu!J: ilwlfS· Othl'~ handlin11 JIUIOX«- m'niJ 

Nickel ore ········· 0.6 (20) 
Barreis 
o. 7 (25} Package Covered 

Petrocoke .......... 30-40 1.5 {52) Unloader/conveyor Open 
Phosphate (rock) 3()-34 J. O (34) Unloader/conveyor Open or closed Dust filter 
Potash ·······-· ... 32-35 0.9 (33) Unloader/conveyor Closed Dust lilter 

1.0 (36) -----~---~ 

Sal! ............... 45 !.007) Conveyor Covered Humidity 
J. J. (37) Package Covered Controlled 

Barreis 
1.4 (41) . Package Covered 

Sand ••••• o • o •• ~ •• o 30-40 0.5 (!9) Conveyor Open 
Cases 
1.7 (60} Package Open 

Sulphur ............ 35-40 0.9 01) Precautions ¡¡gains: 
Barreis heaith and fire ·riso:.s 

J .0{36) l.3 (47) Conveyor Covered 
Superphosphates 35 ·u 09) Package Covered 

Foodsll{ffj and '-
vege1able .producrs: 

Animal meals ....... 1.5 (53) Package Covere:d 
Bananas .......... ~ Cartons 

3.9 (138) P<Jtket conveyor Closed Refriger::;iio!'ii e Barley .............. 16--28 1.5 (54) Conveyor Covered 
1.7 (60) Package Covered 

Citrus fruits ····· ... Ci!$e!;, cartons, 
etc.· 

:l.5 (88) Package Covered Ccol tiinre 
Coco a ............... 1.9 (67) 

Cases 
2.5 (87) Package Cove.red Prot«tian 

fmm weevi!;: 
Coffee ············· 1.8 (65) Package Covered 
Copra .............. 2.! (73) Conveyor Cove¡·.f.G 

2.9 (103) 
Cotton ············ I:J¡¡Jes 

'2.7 (94) Package 
Deciduous fruits Ca:!/,;.:3., cartons, 

:i;IC. 

1. 7 (97) Package Coverecl (:oo¡ 5!0\'ie 
Espano grass ........ !Bales 

~~.!.(!50) Package O.werw 
Flour .............. ·u (45) 

Sar.iDi, barreis 
u;(s5) Package Covel'OO 

Grapes " " ........ o • ~ C<i5es, barreis 
3.9040) Package Covero.d 

Maize ............... 30-40 1.4 (44) Conveyor 1Pmtectlon fn:m' 
J.S (54) (!meumaticl 'Vt~n~~hu {~~-;:d '~ve;e·~;~~~~ 

Oats .. ~ ~ •• o o .......... 32 2.1 f!5) Bags Em:!os¡¡;,i 
2.3 (80) Package 

Oil seeds ~ ........ " .. 1.8 (63) 
2.! (74) e C11..o;cs, kegs 

2.0(70) l"élckage Covered 
Other vegetables 2.orm 

Case:;, bllm!l>, 
bak-:; 

. 1.61 (57) Package Covered 

,,.,;jji% 



Potatoes ...... , ... . 

Rice 

Semolina 

Soya beans 

Sugar 

Sugar, green 

Sugarbeet ......... . 
'tapioca .......... . 

Bulk 
rvmmodttin. 

arrxl~ of 
trpolr bhnr­

rri~'"Qffl 

tfti'l'~:¡)' 

30 

29 

32 

Wheat . . . . . . . .. . . . 25-:.?3 

Buller ............ . 

Bones ............ . 
Bones, calcined 

Canned meats 

Cheese 

Frozen; 
Beéf ........... . 
Lamb .......... . 
Wha1emeat 

Hides, wet 

Milk, dry ·or powdered 

Mil k. condensed -

1'AIJLE 1 kontinu~d) 

--..-............ --~- .... --
p;,_..,;iul tlwrcrttrillic'S 

Swowt' Janor 
kubic inm.tslton (CIJJt.I,.,...J) 

·----~ 

M"hod (IJ 
Jl¡¡fA; lia¡¡s ()/hN· homllinx 

1.6 (57) 
1.7 (60) 

Cartons, 
baskets, 
barreis 
2.7 (95) Package 

1.5 {54) 
Kegs 

J.9(69) Package 
1.4 (50) 

¡ .6 (55) Conveyor 
!.7(61) Package 

1.2 (44) Conveyor 
1.4 (50) 

1.3 (46) Con ve yo; 
!J (46) 

Basketli 
!.5 {52} Package 

3.!! 035) Package 
U(53) Package 

i.3 (47) Conveyor 
1.5 (52) 

Cases 
l. 7 (59) Package 

Cases, calions, 
kegs 

1.7 (60) Package 

2.4 (84) Conveyor 
2.1l (100) Conveyor 

J.g (65) 
Cases 
1.7 (60) Package 

Cases; t3rtons 
1.4 (50) Cnvered 

2.6 (92} Pocket conveyor 
3.2 015} Pccket conveyor 

:U(r!Oj Pocke¡ corweyor 
Cartons 
:u {75} ?~;;ket corw.::yor 

Cartonc;, bales 
bund!es 
!.& (65) Package 

!.9 {6S) 
Cases, cartons, 

2.0('71) Package 
Cases, ca.rtons, 

kegs 
1.7 {60) Pack:;¡ge 
too se 

197 
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·Handlin" charam•rislin 

S¡wcial 
Class of Trt)UÜ'E'~ 

JIDTDgr m~ntJ 

Covered 
Protection from 
vermin and weevi!s 

Covered 
Protection from 

Covered vermin ;md weevíis 
Covered Prolection frorn 

verrnin and weevi!s 
Covereci i'rotection from 

vermin and werev¡ls 
Covered Protectlon from 

vermin <:nd w~vils 

Covered 
Open 
Covered 
Enclosed Protection from 

vermin and wrevils 

Covered lReírigemifiun i:m 
ilol dimatcs 

Covered ~tefrigeration Ü'\ 

hot climates 
Open 
Covered 

Covered Coo! s!ore 

Co:}1 ~u:w¡¡; rDiU' 

~".fr.igr:rnKic:m 

E!r!closed Ro:frigemtinr.u 
Enclosed Refrigerath;a 
Enc!osed Refr!geratiOI! 

Ene! o sed if.tefngP.ra!ic!:l 

Covered or.open Good vcrlkilathn 

Cover<!d 

c.were-d 



TADLE 1 (continueá) 

Ph.'lirDI cluuarlffiJIH"S 

Bu/! Sto~~t·a~~ ./tu wr /(ondlin¡¡ charaonwia 
cvmmoditlt'l, (01bir m~trtJ/ton (C'II.j/.lton)) 
.ongl~ oj e·, 

''f'O~ -ct:hnr SP«iol 
,¡~~·o ni M~thod qJ Clou qJ ft'qUifi.., 

Commodrty (dn.¡rrn) Hu/Á llov Othrr hondlin¡¡ S/OtQgr m~niJ 

···---

Skins, dry hides 5.2 (185) Package Covered 
Bales 

4.2 ()50) Package Cóvered 
Pressed bales 

2.5 (87) Package Covered 
Wool ............. Pressed bales 

).4-2.5 Package Covered 
(50-90) 

Pressed bales 
(greasy) 
4.2 (150)' Package Covered 

Pressed bales 
(dum!lf'..d) 
0.5 (18) Package Covered 

Fish produCTS: 
Canned fish Cases 

!:7 (60} Package Covered 
Fishmeal .... ······ 1.8 (63) Package Covered 
Fish oils ........... 1.1 (40) Pipeline Tan k 

Barreis, cases 
1.6 (56) Package Enciosed 

Frozen fish ........ Bm:es 
2.1 (75) Package Enclose-j Refrigerntion 

F ores/ produrts: 
Cork .............. 4.2 (!50) Crane Open 
Hardwood .......... 0.9-1.4 Crane Open e (30-50) 
Paper ............. Ro lis . . 

2.5 (90) Crane Covered 
Bales 

1.4-2.8 Crane Covered · 
(50-lOO) 

Pit props and plywood 2.2-3.4 Crane Open 
(80-120) 

Plywood, chipboard 2.3 (!lO) Crane Covered 
Rubber o o .·o O o O O .. O G ~ Sheei 

1.7 (éO) Crane Covei'OO 
Bales, bags 

1.9 (66) ·crane Coveród 
Crepe, cases 

2.0 (70) Crane Covered 
Sleepers ..... o • o o •• ~ 1.3 (45) Crane Open 
Softwood ........... 1.4-2.0 Crane Qpt.,n 

(50-70) 
? 

Woodpulp K .. 0 0 0 O 0 0 ~ Pressed bales 
l. 7 (60) Crane Open 

Metal products: 
·copper ..........•. , lngots 

0.3 (ll) Cnme Cov~;edl 

Coils 
0.9 (30) Crane Covered 

Copper concentrates 45 0.5 (16) 
0.7 (25) 

S!abs 
0.3 (12) Crane Covered e.\ 
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TABlE V (concludn:l) 

l'hysi,·of ,·haro'JI1rrÚ/~3 

Bu/1. S1or.ap~ J,;t.1« Handling t:hatanrriuit:s 
CVJmmodilift. (t'14blr mtrlt~lllon (ro.ft.lwr.)) -· anglt of . . 
tr~ ohrFI? Sp«iaf 

u/n'Qnl ,.,,hod oj CltW of ''quirr· 
Comnrodily (dqttn) Bu/J. &¡¡:¡ Olhi'T hondling Jloragr m'nll 

!ron and S1eel Pig-iron 

0.3 (lO) - Cnme Open for short Provision for 
periods 

BilletS 
drainage 

0.3 (12) 
Bars 

0.4 (15) Crane Covered for 
long-term 
storage 

Stee! p!ates 
0.3 (12) 

· Scrap iron and .sted 1.0 (35) Crane Úb-'(!Jl 
Tm ................. Xngots 

0.3 (9) Crane Open 
Tin plate ........... ~ 0.3 (12) Crane Cove~ 
Zinc ................. Ingots 

0:4{15) Crane Coveredl 
Zinc concentrates 4C 0.6 (1!) . ,. .Crane Covered 

Vehid~: 
Motor vehicles, 

unpJcked ......... 4.0--!W Crane Opern 
(150-300} 

Molor vehicle$, 1 q e¡ 
knoded down ... Crates Crane Open. 

1.0 (35) 

; ··.Hl.L ':t 

DiSt"llU!11i fac!ors 
............. ........_~-·-= ............... ....:~ 

.Annuol ttJit ~~ iml"trit {lw-t&f'ñl91'1') 
. ________ ..... ...--.-·~· .... .:~· 

P.:umkt <!f j<'OI'I JO. O 11.0 /}.0 n.o. /4.0 Jj.(J IUJ 17.0 DB.r!l J-iJ.fJ 2$.0 JiiJ.I!J 

1 0.90910 0.90091 0.89186 0.88496 0.877:'10 0.86957 0.86207 O.I!S4i'B 0.1!4'746 IJ.IB334 0.800ü0 ll. 7ó'i:f..(\ 
2 0.82645 0.8!163 0.79720 0.78315 0.76947 0.75615 0.743li 0.73052 0.711!19 0.69445 C.H-1000 o.snn 
3 0.75132 0.73120 0.71179 0.69306 0.6749B 0.65752 0.64066 0.6243!i 0.603M 0.57i'Y~ o.:moo O.tJ5S,! ~' 
4 0.68301 0.65874 0.63552 0.61332 0.59i09 0.57176 0.55230 0.53366 0.5!579 0.4!l22ó @.400&0 OJ50t!l 
S 0.61093 0.59346 0.56743 0.54276 0.51937 0.49718 0.47612 0.45612 OA371l 0.40lfl[l 0.32168. 0.2693.} 

6 0.56448 0.53465 0.50664 0.48032 0.45559 0.43233 0.41045 0.38984 0.3'!~ 1).33490 0.26215 u21:mn 
7 0.51316 0.48166 0.45235 0.42507 0.39964 0.37594 0.35383 0.33320 0.31393 0.27909 0.'2ífl72 O.B9J! 
8 0.46651 o:43393 0.40389 0.37616 0.35056 0.32691 0.30503 0.28479 0.26604 0.23251 0.!671'3 0.1!.259 
9 0.42410 0.39093 0.36062 0.33289 0.30751 0.28427 0.26296 0.24341 0.21546 0.19.381 O.l34:i1 ü.t-945(1 

lO 0.38555 0.35219 0.32!98 0.29459 0.26975 0.24719 0.22669 0.20804 0.!9!07 0.16!5! 0.10732 i[¡Jl725-~ 

11 0.35050 0.31729 0.28748 0.26070 0.23662 0.21495 0.19542 0.17781 0.16192 0.13459 (}.Og51j\P O.üS5~.f~ 

12 0.31864 0.28585 0.25668 0.23071 0.20756 0.!8691 0.16847 0.1519B 0.13722 0.!1116 o.ottg¡¿ Q.04l:~r;; 

13 0.28967 0.25751 0.22918 0.20417 0.18207 0.16253 0.14523 0.!2990 0.11629 0.09.347 O.ü5493 1.'\.0BGZ 
14 0.26334 0.23200 0.20462 0.18068 0.15971 0.14133 0.12520 O.J 1!02 0.09855 0.077fl9 0.04399 0.{!25•!\J 

15 0.23940 0.20901 0.18270 0.15990 0.14010 0.12290 0.10793 0.09489 0.03352 0.06491 0.03519 0,0195-~ 

16 0.21763 0.18830 0.16313 0.14150 0.12290 0.10687 0.09305 0.081 JI 0.07078 0.05409 0.02in5 UJJ!.Jü5 
17 0.19785 0.1 ó964 0.14565 O. 12522 0.10780 0.09293 . 0.08021 0.06932 (lJ.J599il 0.0450R 0.0.2152 li.ü!i]1 

18 0.17986 0.!5283 0.13004 0.11082 0.09457 0.08081 0.06915 0.05925 0.050S4 0.037$7 (J.O!!i01 O.GOíiS'ü 
19 0.16351 0.13768 O.ll611 0.09807 0.0829.5 0.07027 0.05961 0.05064 0.04308 0.03l3l 0.1)!442 o.f:'Ds:;s 
10 0.1~865 0.12404 0.10367 0.08679 0.07277 0.06!1 J 0.05139 0.04328 0.03651 0.026® o.onsJ .. o.nasJ7 
21 0.13514 0.11!75 0.09256 0.07680 0.063S3 0.05314 0.04430 0.03700 0.0]094 0.02174 IJ.üOOl'l t)J)~50~ 

22 0.!2285 0.10067 0.08265 0.06797 0.05599 0.04621 0.03819 0.0316:2 0.02622 O.Olíll1 0.00133 OJXI11!. 
23 O.lll68 O.ü<{Q70 0.07379 0.06015 0.04912 0.04018 0.03293 0.02703 0.02222 . O.Ol S lO 0.00591 ~W024fl 

24 0.10153 0.08171 0.06589 0.05323 0.04309 0.03494 0.02838 0.02310 0.0!883 0.0!258. O.üü413 o.ooJgs 
25 0.09230 0.07361 0.05883 O.O.flll 0.03780 0.03D.38 0.02447 0.01975 0.0!596 0.01049 0.00378 · .. 0.00142 



TABLE 111 
Amorllzatlon faclors 

Annual rtm oJ lnttr~Jl (Jwrrentagt) ---·1 
Numbtt rlf yeaTS 10.0 /1.0 /1.0 JJ.O /4.0 JJ.O 16.0 /7.0 /8.0 10.0 JJ.O JO. O 

l 1.10000 l.i !000 1.12000 1.13000 1.14000 1.15000 !.16000 1.17000 1.18000 1.20000 1.25000 1.30000 
2 0.57620 0.58394 0.59170 0.59949 0.60729 0.61512 0.62297 0.63083 0.63872 0.65455 0.69445 0.73479 
j 0.40212 0.40922 0.41635 0.42353 0.43074 0.43798 0.44526 0.45258 0.45993 0.47473 0.51230 0.55063 
4 0.31548 0.32233 0.32924 0.33620 0.34321 0.35027 0.35738 0.36454 0.37174 0.38629 0.42345 0.46163 
5 0.26380 0.27058 0.27741 0.28432 0.29129 0.29832 0.30541 0.31257 0.31978 0.33438 0.37185 0.41059 

6 0.22961 0.23638 0.24323 0.25016 0.25716 0.26424 )).27139 0.27862 0.28592 0.30071 0.33882 0.37840 
7 0.20541 0.21222 0.21912 0.22612 0.23320 0.24037 0.24762 0.25495 0.262l7 0.21743 0.31635 0.35688 
8 0.18745 0.19433 0.20131 0.20839 0.21558 0.22286 0.23023 0.23769 0.24525 0.26061 0.30040 0.34192 
9 0.17365 0.18061 0.!8768 0.19487 0.20217 0.20958 0.21709 0.22470 0.23240 0.24808 0.28876 0.33!24 

10 0.1627.5 0.!6981 0.17699 0.18429 0.19172 0.19926 0.20691 0.21466 0.22252 0.23853 0.28008 0.32347 

1! 0.15397.' 0.!6113 0.!6842 0.17585 0.!8340 o. !9107 0.198B7 0:10677 0.21478 O.:l3iil Ci.:m.so- OJr:n; 
12 0.14677 0.15403 0.16144 0.16899 0.17667 ()J8449 0.19242 0.20047 0.20363 0.22527 o.:uig4s 0.3134~· 
!3 0.14078 0.!4816 0.15563' 0.16336 0.17!17 0.17912 0.18719 0.19538 0.20369 0.12063 0.16455 0.3!0;•.:. 
14 0.13575 0.!4323 0.15088 0.15867 0.!6661 0.!7469 0.18290 0.19124 0.19968 0.21690 0.26!5! 0.30782: 
15 0.13!4!l 0.13907 0.1463.3 0.15475 0.!62i.ll 0.! 7102 O. 17936 0.18783 0.19641 0.21389 0.259!2 0.30598 

16 0.12782 0.13552 0.14340 0.15143 0.15962 0.!6795 0.17642 0.18501 0.19372 R2ll<t4 G.25725 OJ045l5 
17 0.!2467 . 0.13248 0.!4046 0.14861 0.15692 0.!6537 0.17396 0.18267 0.19149 0.20945 0.25516 0.3035! 
18 0.12194 0.12985 0.13794 0.1462! 0.!5463 0.!6319 0.17189 0.18071 0.1~964 0.207lH 0.25459 (),30210 
19 0.!195.5 0.12757' 0.13577 0.14414 0.15267 0.16134 0.!7015 0.!7907 0.188!1 o.2c.t.<n 0.1:5366 0.30207 
20 0.117«kS 0.1255!l 0.13388 0.14236 0.!5099 0.15977 0.16867 0.17770 0.!8682 0.20536 0.25292 0.30159 

21 0.1156.3 0.12384 0.13225 0.14082 0.14955 0.15842 0.16742 0.17654 0.18515 0.20445 0.25233 0 .. 30122 
22 0.!141}! 0!1232 0.13082 0.13948 0.148.31 0.15717 0.16636 O.J 7556 0.18485 0.20369 0.2'5lll6 0.30094 
23 0.11258 "0.!2098 0.!2956 0.13832 0.14724 0.15628 0.16545 0.17473 0.18410 R2D3ü7 1125!49 0.300_1.3 _______ ---
24 0.1 JJJP_O.l.I9J9_0.!2347-0.l3731-0c146JI-0~1554J-0~16468-o~17402--0~f83~0.2025S 0.251!9 0.30056 

--·------25 --. 0.11017 0.!1875 0.1275.0 0.13643 0.14550 0.15470 0.16402 0.17343 0.18292 0.20211 0.150-95 0.30043 e 
-"""-'~-- ---~~-,..;:...~~~'·""'~-... -._. ....... ~· --

Soutrt: Calculmtl by lhc UNCf AD secrelariai. · 



TABLE IV 

A rabie of 1,4(10 random unils 

e (1) (2) (J) (#) (.f) (6) (1) (8) (9) (10) (I/) (11) (IJ) (U) 

1 10480 15011 01536 02011 81647 91646 69179 14194 62590 36207 20969 99570 91291 90700 
2 22368 46573 25595 85393 30995 89198 27982 53402 93965 34095 52666 19174 39615 99505 
3 " 24130 48360 22527 97265 76393 64809 15179 24830 49340 32081 30680 ' 19655 63348 58629 
4 42167 . 93093 06243 61680 07856 16376 39440 53537 71341 57004 00849 74917 97758 16379 
5 37570 39975 81837 16656 06121 91782 60468 81305 49684 60672 141 lO 06927 01263 54613 

6 77921 06907 11008 42751 27756 53498 18602 70659 90655 15053 21916 81825 . 44394 42880 
7 99562 72905 56420 69994 98872 31016 71194 18738 .44013 48840 63213 21069 10634 12952 
8 96301 91977 05463 07972 18876 20922 94595 56869 69014 60045 18425 84903 42508 32307 
9 89579 14342 63661 10281 17453 18103 57740 84378 25331 12566 58678 44947 05585 56941 

10 85475 36857 53342 53988 53060 59533 38867 62300 08158 17983 16439 11458 18593 64952 

11 28918 69578 88231 33276 70997 79936 56865 05859 90106 31595. Ol547 85590 91610 78188 
12 63553 40961 48235 03427 49626 69445 18663 72695 52180 20847 12234 90511 33703 90322 
13 09429 93969 52636 92737 88974 33488 36320 17617 30015 08272 84115 27156 30613 74952 ,. 
14 10365 61129 87529 85689 48237 52267 67689 93394 015ll 26358 85104 20285 29975 89868 
15 07ll9 97336 71048 08178 77233 13916 47564 81056 97735 85977 29372 74461 28551 90707 

16 51085 12765 51821 51259 17452 16308 60756 92144 49442 53900 70960 63990 75601 40719 
17 02368 21382 52404 60268 89368 19885 55322 44819 01188 65255 64835 44919 05944 55!57 
18 OIOll 54Ó92 33362 94904 31273 04146 18594 29852 71585 85030 51132 01915 92747 64951 
19 52162 53916 46369 58586 23216 14513 83149 98736 23495 64350 94738 17752 35156· 35749 

. 20 07056 97628 33787 09998 42698 06691 76988 . 13602 51851 46104 88916 195Ó9 2?625 58104 

21 48663 91245 85828 14346 09172 30168 90229 04734 59193 . 22178 30421 61666 99904 32812 
22 54164 58492 22421 74103 47070 25306 76468 26384 58151 06646 21524 15227 96909 44592 
23 32639 32363 05597 24200 13363 38005 94342 28728 35806 06912 17012 64161 18296 22851 
24 29334 27001 87637 87308 58731 00256 45834 15398 46557 41135 10367 07684 36188 18510 •• 25 02488 33062 28834 07351 19731 92420 6Q952 61280 50001 67658 32586 86679 50720 94953 

26 81525 72295 04839 96423 . 24878 .82651 66566 14778 76797 14780 13300 87074 79666 95725 
27 29676 20591 68086 26432 46901 20849 89768 81536 86645 12659 92259 57102 80428 25280 
28 00742 57392 39064 66432 84673 40027 32832 61362 98947 96067 64760 64584 . 96096 98253 
29 05366 04213 25669 26422 44407 44048 37937 63904 45766 66134 75470 66520 34693 90449 
30 91921 26418 64117 94305 26766 25940 39972 22209 71500 64568 91402 42416 07844 69618 

31 00582 047ll 87917 77341 42206 35126 74087 99547 81817 42607 43808 76655 62028 76630 
32 00725 69884 62797 56170 86324 88072 76222 36086 84637 93161 76038 65855 77919 88006 
33 69011 65795 95876 55293 . 18988 27354 26575 08625 40801 59920 29841 80150 . 12777 48501 
34 25976 57948 29888 88604 67917 48708 18912 82271 65424 69774 33611,, 54262 85963 03547 
35 09763 83473 73577 12908 30883 18317 28290 35797 05998 41688 34952 37888 -38917 88050 

36 91567 42595 27958 30134 04024 86385 29880 99730 55536 84855 29080 09250 79656 .73211 
37 17955 56349 90999 49127 20044 59931 06115 20542 18059 02008 73708 83517 36103 42791 
38 46503 18584 18845 49618 02304 51038 20655 58727 28108 15475 56942 53389 . 20562 87338 
39 92157 89634 94824 78171 84610 82834 09922 25417 44137 48418 25555 21246 35509 20468 
40 14577 62765 35605 81263 39667 47358 56873 56307 61607 49518 89656 20103 77490 18062 

41 ' 98427 07523 33362 64270 01638 92477 60969 98420 04880 . 45585 46565 . 04102 46880 45709 
42 34914 63976 88720 82705 34476 17032 87589 40836 32427 70002 70663 88863 177i5 69348 
43 '70060 28277 39475 40473 23219 53416 94970 25832 69975 94884 19661 72828 00102 66794 
44 53976 54914 00990 67245 08350 82948 11398 42878 80287 88267 47363 46634 06541 97809 
45 76072 29515 40980 07391 58745 25774 22987 80059 39911 96189 41151 14222 60697 59583 

46 90725 52210 83974 29992 65831 38857 50490 83765 55657 14361 31720 57375 56228 41546 
47 64364 67412 33339 31926 14883 24413 59744 92351 97473 89286 35931 04110 . 23726 51900 
48 08962 00358 31662 25388 61642 34072 81249 85648 56891 69352 48373 45578 78547 81788 
49 95012 08379 93526 70765. 10592 04542 76463 54328 02849 17247 28865 14777 62730 92277 

e 50 15664 10493 20492 38891 91Ui 21999 596!6 81652 27195 48223 46751 ~923 32261 85653 
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TABLE IV (continueá) 

{1) (.1) 1,1) (4) IJ) (6)_ (7) (p) (9) UIJ) ~1) (11) (IJ) (Ji) 

51 -,1~8 81899 04153 53381 79401 21438 83035 92350 36693 31238 59649 91754 72772 02338 e 
52 ·Í8629 !11953 05520 91962 04739 13092 97662 24822 94730 06496 35090 04822 86774 98289 
53 73ll5 35101 47498 87637 99016 71060 88824 71013 18735 20280 23153 72924 35165 43040' 
54 51491 16703 23!.67 49323 45021 33132 12544 41035 80780 45393 44812 12515 98931 91202 
55 30405 83946 23792 14422 . 15059 45799 22716 19792 09983 74353 08668 . 30429 70735 25499 

56 166.31 35006 115900 98275 32388 52390 16815 6929g 82732 38480 72817 32523 41961 44437 
S'l 96773 . 20206 42559 78985 05300 22164 24369 54224 35083 19687 11052 91491 60383 19746 
58 38935 64202 !4349 82674 66523 44138 00697 35552' 35970 19124 633!8 2%86 03387 59846 
59 31624 '76384 17403 53363 44167 64486 64758 75366 16554 31601 12614 33072 60332 '92325 
60 789!9 19474 23632 271Í89 47914 02584 37680 20801 72152 39339 34806 08930 85001 87820 

61 03931 33309 57047 7421l 63445 17361 62825 39908 05607 91284 68833 25570 J!ltll8 46920 
62 74426 33278 43972 l01i9 89917 15665 52872 738:23 73144 88662 88970 74492 5!805 99378 
63 09066 009{)] 10795 95452 92648 45454 09552 88815 16553 51125 ·79375 9"1596 16296 66092 
64 42238 12426 !!7025 14267 20979 04508 64535 31355 86064 29472 47689 05974 . . 514fíR !6834 
65 16153 08002 26504 . 41744 81959 65642 74240 56302 00033 67107 77510 70625 2!1715 34191 

66 21457 40742 29820 96783 29400 21ll40 15035 34537 3.3310 06H6 . 95140 15951 Ui512 00004 
67 21581 57802 02050 8972S 17937 37621 i$7()']5 42080 97403 41!626 68995 43805 331~6 2IS97 
68 55612 78095 83197 33732 05810 24813 86902 60397 16489 03264 88525 42786 "05269 92532 
69 44657 66999 99324 51281 !l4463 60563 79312 93454 68876 25411 9391! 25650 !1632 73572 
70 91340 84979 46949 81973 37949 61023 439sr; 15263 80644 4394i 89203 11795 99533 5·0501 

71 9!211 21!99 31935 27022 1.'!4067 05462 35116 14436 29891 68607 41867 • 14951 91696 85065 
72 50001 38140 66.321 19924 72163 09538 12151 06878 91903 18749 34405 56()87 82790 10925 

'73 6539{} 05224 . 72958 28609. 81406 39147 25549 48542 42627 4.5233 57202 94611 23772 07896 
74 27504 961Jl 33944 41575 10573 08619 64482. 73923 36152 05184 94i42 25299 34387 34915 
75 37169 94851___ 39 l ll__ 89631 __ OOQ52 _1.6487. ___ 6553L--49071-397S2--l-7095-02330-_1430i--i)l)2'7:5-4!!280----~-

76 ll501l 70225 .Sil U 38351 19444 66499 71945 05422 13442 71!675 84081 669Jg ~36$4 59894 • 17 37449 30362 06694 54690 04052 53ll5 62757 95348 78662 11163 81651 50245 34971 . 52921 
78 465!5 70331 35922 3!!329 57015 15765 97161 17869 45349 611'96 66345 1!1075 4911}5 79860 
79 30986 81223 42416 58353 21532 30502 32305 86482 05!74 07901 54339 51186~ 74!HB 46941. 
80 63793 64995 46583 09785 44160 78128 83991 42~65 92520 83531 80377 35909 81150 5413& 

81 82480 84846 99254 67632 43218 50076 21361 64816 51202 1!8124 411!70 5261!9 SJ275 ~J5S6 
82 21885 32906 92431 09060 64297 51674 64126 62570 26123 05155 59194 52795' 2fl:l25 1lr!6~ 
83 60336 98782 07408 53451l 13564 59089 . 26445 29789 85205 41001 12535 R2ll3 14645 JJ541 
84 43937 46891 24010 25560 86355 33941 25786 54990 71899 15475 95434. 98217 li&24 HJSfJS 
85 97656 63175 lW303 16275 07100 92063 21942 l86ll 47348 20203 13534 03S62 7809.5 <;OD-6 

-

86 03299 0122! -05418 38982 5$758 92237 26759 . 86367 2!2!6 98442 083{)3 56-.fiiU 5'tSH 15~:!:2 

81 79626 06486 0.3514 1766S 07785 76020 79924 25651 83325 BM2a 35076 728B 1:mu stí5B~ 

88 85636 68335 47539- 03129 65651 Il977 02510 26113 99447 68645 34327 ~SI:$2 552.ID l!.Y~$ 

89 !8039 14367 6i337 06177 12143 46609 82989 74014 64708 00533 35398 58402 J3261 ,s·;~IS 

6{)§513 t§~~ 

90 08362 . 15656 (¡{][,U 3647!l 65648 16764 53412 ·09013 07832 41574 17639. !.l2i63 

Sll7Jl l(l'9-i-!1.ll g~~1 q;)íJ,fi¡@ 
91 79556 29068 04142 16263 1531!7 12856 66227 l!lJS2 224'111· 13JY3> j'{\~;}S' i~n 
92 92608 82674 :non. 32534 17075 27698 98204 6386J 11951 J464ti íl80:!2- 561~ 

JS,~S ~·· ... 
.37!'·-ll Jlto1! .. ~ ' 

93 23982 25835 40055 67006 12293 . 02753 14827 23235 35071 997~ rtfZtH il~f.9;¡ e:;~~ 

70426 7~"1 -:'6)!0 
;;¡~¡;· t ~~~-$ 94 09915 %306 05903 97901 28395 14186 00íl21 30703 ';'¡)~~~ ~.":..ii ··~: 

g665-$ 709S~~ O• 

95 59037 33300 26.595 62247 69927 76123. 50842 43!134 

~§ -:'].3'~B ~*~~.,.; "'~~~~ ::~~1 ~,j~}J 

96 42488 7807'1 6~{1g:,¡ 61.657 34136 79!80 97:1:16 ~3092 . 
~~~~ ~~;-J ~t. • .- r-, cr 8<:>;·~~ <).~.;.!.<) 

97 46764 ll6273 63003 93017 31204 36692 40202 JS:Z75 S":Y<i> 
fct-::: b .;,~ ~b ~ ·1~~~ <;~N. 

901!!J .JN•:a) ~§..:,¡ <>':; 

98 03237 45430 5541'1 63282 90816 !7349 ll829B 
~~~ .... "~~ (o8~";) ~~"\) ;;r\~ C>Jl . 

:'MJJ-6'· ¿¡q¡w . ~~Q!~ 
99 86591 81482 52667 61587. 14972 9{)053 · !!9SH 

MI~J':' ~1~.::..~ ¡·~~ !>!1)~ ::\""':?.;) ~(·~!:~.; 
J9::t>O ¡;:91!3 

lOO 38534 01715 .. 949&4 8728!1 65680 43772 . .. ~-,__,_ ________ _, ........ ~-=--'-'-""=.m~:~"" -' ~~=.·..-=~~==':) 

--- • """-:.---~-··~ .. --:__..--. • ~ t> 
. . .,. : · ¡ ~r.o VrH~ntza~ {:'.::mmcn:lt 1[ ...... 4 •-:-.,~o?!. ~t.: ·~-el-:41, OC 

!kJ,y~: llYre:\U Of 'fmru<?->1! ft.Y.>ru~m>:3 C>'l<! ·'1.0\<0$':<3 0. '" 
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Annex 11 

MATHEMATICAL TECHNIQUFS 

A. Monte Cario risk analysls 

l. The Monte Cario technique is a procedure for obtaining ap­
proximate evaluations of mathematical expressions, consisting of 
one or more probability distribution functions. In essence, the 
technique consists of simulating an experiment to determine the 
over-all statistical properties of a system by the random sampling 
of each componen! of the system. The actual taking of a physical 
sample from the real system is either impossible or too expensive 
and thus simulated sampling must be used. Simulared sampling 
involves replacing the actual componen! distribution by a theor­
etical assumed probability distribution, and then sampling from 
this theoretical distribution by means of a random number table. 

2. The technique has wide practica! a·pplications and can be 
used for risk analysis when various investment alternatives are: be­
ing evaluated. In the matter of port development, future events 
are probabilistic. For example, the planner does not know for cer­
tain that in three years' time the terminal will have to handle one 
mi Ilion tonnes of break-bulk cargo.· He may know that there is a 
high probability that the volume of cargo will be not less than 
800,000 tonnes and not more than 1,400,000 tonnes. Thus, the fu­
ture terminal throughput can be described in terms of a probabil­
ity distribution function. Other elements, such as productivity and 
gangs per ship per shift can also be described by probability dis­
tributions. With estima tes of these distributions, ·the Monte Cario 
technique may be used to evaluate the performance and cost as­
sociated with various investment alternatives. 

3. The probability for the occurrence of any given combination 
as the result of the throwing of a pair of six-sided dice is made 
up of the separate probabilities for the occurrence of each face of 
each individual dice. Where the individual probabilities are equal, 
as would be. the case for unbiased dice, it is possible to calculate 
the joint probabilities. But where the individual probabilities are 
unequal and unknown-if the dice were biased, for example-the 
calculation is not possible and it is necessary to carry out an ex­
periment to estímate the joint probability. The drawing of num­
bers from random number tables like the one given in annex 1 is 

. a form of expcriment. 

4. The technique as applied to port planning can best be illus­
trated by a numerical example. Let us suppose that a planner has 
arrived at the following statistical estimates for a berth group in 
the year 1985: 

Tonnn 

·400,()()0....{>()(),000 
600,000--800,000 
800,000-1 million 
1-1.2 million 
1.2-1.4 million 

Traffic demand probability 

Ptr<enlagr 

15 
20 
30 
20 
15 

8-12 
12-16 
16-20 

Num~r of gangs 

2 
3 
4 

Produclivlty probabilily 

To11nes ptr gong hour 

Gangs per ship per shift probability 

4{) 
4{) 

20 

Percemagt 

20 
50 
30 

5. lf the planner now requires to find the joint probability dis­
tribution of the berth-day requirement he must carry· out, either 
by hand or by computer, the drawing of random numbers to rep­
resen! a large number of possible outcomes of each of the three 
parameters. 

6. For trame demand, the five difTerent tonnage ranges are as­
signed the set of numbers chosen from 0-99 which gives them the 
appropriate range of probability: · 

Probabilily Numbn 
Tonnn perctnlagt ronge. 

400,000-600,000 . (15) 00-14 
600,000-800,000 (20) 15-34 
800-I million (30) 35-64 
1-1.2 mil!ion (20) 65-84 
1.2-1.4 million (15) 85-99 

The productivity probabilities are allocated numbers similarly: 

TonMs Probability. Numbtr 
per haur perctnlagt ranRt 

8-12 (40) 0-39 
12-16 (40) 40..:79 
16-20 (20) 80-99 

Finally, the gangs per ship per shift probabilities are allocated 
numbers: 

Numbn of Probabilily Numb.-r 
gangs percen1ag~ rangt' 

2 (20) 0-19 
3 (50) 20--69 
4 . (30) 70-99 

7. The Monte Cario experiment now proceeds by drawing a set 
of three random two-digit numbers-say the first two djgits of the 
first three numbers in the column (-1) of annex 1, table IV, 
namely, 10, 22 and 24. TI¡e nurTiber 10 implies a tonnage of 
400,000-600,000 tonnes; 22 implies a productivity of 8-12 tonnes 
per hour; 24 implies 3 gangs. A calculation for the ·first sample set 
of data is now carried out (using the mid-range ·figure to repíCSent 
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Cumulathc probabillty distribuilon for Monte Cario numerical example 

--~--------------~~.·-~r= 

----------- ~_!__----~------------------------
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1 
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--------------·-------~1-------------------------
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1000 2000 3000 .meo 
Berth·day requirement 
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-4 

·3 

·2 

·'1 
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tonnage and tonnes per hout, and assuming a fixed fraction of' 
time worked per dHy· of 0.6). 

!ems ihat are fairly easy to describe ma!hemEtk;olly. These r.ans 
are then combined to give a model of the whole system; and their 
responses to various inputs can be measured. The param~ters of 
the model can be varied, which enables the user lo simuíale pro­
posed changes to existing or future processes and henc.e evaluate · 

First sample 
500,000 tonnes 

__ , 

Berth-day requirements = 
iO tons/hour x 3 gangs x 0.6 x 24 the: economics of various alternatives without costiy ca¡:;ital invest-______ _ 

ment. - -. ---i ,157 berth·days. 

8. This single figure of 1,157 is recorded as the result of the 
first sample and the process is repeated-perhaps 50 to lOO 
times--ío give a nel!( probabi!i!y distribution which can be drawn 
as shown in figure 1 which wil! be of interest to a decision-maker. 
The decisíon may then be taken that it is reasonable to plan for 
the 90 per cent berth-day requirement probability, i.e. 3,000 berth 
days. 

9. This procedure would normally be canied right through to 
the more easily understood decision measure of the net ·present 
value of the investment proposal, and in that case a computer pro· 
gramme to carry out all the calculations would be justified. How· 
ever laborious such a .procedure is, it is always possib!e to do it 
manually and it may be more atnactive to set a student to work 
on this for a fortnight than !o go to the expense and tmuble of 
~omputer programming. The.queueing curves incorporated in the 
planning charts can be used to calculate the waiting-times, anri in 
facl the planning charts can al:;;o be used to calculale !he bm'th 
days for'each samp!e oftorinage, prc.ductivity and_gangs per shift. 

B. Símuia!ion 

W. Simulation is s branct'l o{ modf.!m management sdence arxd 
is a technique for rnodelling a complex process which would 
o!hÚwise defy mathernatícal des,~tiption, because of !he stochas­

. tita behaviour. and non-linear chrnacteristics of the process. hl 
simulation, .the sys!em is bcoken down into .s number of subsys-

o St~hru:tic behavicmr is \wh;wiom whír.h a&>~,ars rnn~om but ¿a~t 
be describ.'!d by a defini!e si~1.;$lkal ,lHU<:m. 

20.5 

11. Because of the large number of repeiHive calcuia&ions and 
the vol u me of da!& involved in a simulation M{ld~l, ma'r.ly mr-;é\lels 
are run on a computer. For this reason, vatious sirrmiation lat1·· 
guages have been developed to a!low more rapid implementaiít:m 
of the conceptu¡¡l model into a working modeL The most com­
monly used languages are: 

GPSS 
SIMULA 
GSL 
SIMSCRIPT 
SIMON 
GASP H 

In addition, non-simuiaticm langm;ges, alZio, r..ar. '00 emplo:ved, ~.nd 
models are often developed using oompulefl" l;mgua'P:< suth !!<S 

FORTRAN, COBOL aml AlGOL . 

. 12. The following g~;nernl points :;houit.i h.e oorp~ in\\ maiíl.m wb~t< 
cunsidering the use CJf wmputeo· ~imulatic¡¡_¡ qecímiqu.~;: 

(o) Sirnulation gives the model's res¡xm·se ~o a give:1ú s~Wa!ioui; 

(b) Simul¡¡tion is .r¡ usgfui amining aid Md nol r;x,:eijem melhí:!,il 
fur research into system oohaviour; 

(e) Simu!a!kW! aliow~ malf1Jy ¡¡ltetnml.bes Qt! ¡1? ~rrk:¿;; 

(d) The ~ost. 1;;f simuiatio~. wh¡dn rrüay 2li1i.:,r,t ~\¡e dGCisi1m 
whether or not to use the techniQ!Je; 

(;;} Simulation deve:lo¡pommH ~c:sls iM'e diifíkJJ~1 1·ti fór~'~;!i\!1, áCl~t~ .. 
rately; · · . 

(f) General mooels that can 00 a¡Jp!l~tl ·whhnut moolfic;;,tlOBl wm 
normaHy !)rovide r:mly iiror!iledl is1formatkm; 

{g) Very oflen, !he lfon'Ymlatioiu am~ ••deh~lfifl:it<¡(' ©J ttfi~e mad::'l 
I."JiH ~upply !he.' ¡mswer wi!houi ih!: L'!e·:::dl ,,.1) nm íhe m,;;;c~et 
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13. "The use of simulation for pon development was recom· 
mended in a prcliminary repon by the secretaria! as a method of 
P.ractical value, although it was noted that the method can be 
used only in cases where adequate statistical data are available.b 
After subsequent' research and applications of the method,' the sec­
•t:.lriat was able to specify the following prerequisites to obtain· 
'ng the fui! benelits from the technique: 

(a) Accurate and precise trame forecasts and future cargo hand· 
ling rates; 

(b) Expenise in simulation methods, bo!h in model develop· 
ment and ih model use; 

(e) Suffieient time to allow for <lata eollection,. model delinition, 
documentation, programming, testing and validation followed by 
a period to obtain results from the model for various investment 
alternatives. 

C. Combination of traffie class uncertainties 

14. The> detailed analysis >of trame, category by category and 
rouie by route, is to sorne extent wasted unless a satisfactory 

b Dnelopment of ports: /mprovement of porl operations and. connect­
ed'facilities (United Nations publication, Sales No. E.69JI.D.I7), In­
troduction; para. 3. 

e See "Technological progress in shipping and ports: the applica· 
tion of systems analysis to pon planning" (TD/B/C.4/ 132), paras. 12-
21. . • 

TABLE V 

Terminal cargo traffic forecast and prohability 

Trq/Ti( tonnaxr (thausands of tons) 
ond probability t>llima!t'S 

Trq/Ti( High Mtdium Low 

A .................. 100/.2 151.5 501.3 
B ................ 80/.3 6()/.6 40/.i 
e ................ 70/.1 45/.5 20/.4 

method exists of re-eombining them into the aggregated tra(Tic of 
a. benh group; for it is only al this leve! that performance calcu­
lations can be made. 

15. A numerical example is úsed to iilustrate the technique of 
combining trame forecasts into an aggregate benh group trame 
forecast. It is assumed that a terminal is to receive lhree difTerent 
classes of trame; The tonnages and. probabilities for each trame 
are forecast as shown in table V. 

16. When the various traffic streams are independent, the joint 
probability is given by multiplying the individual probabilities to­
gether for each combination. Thus the probability of the highest 
forecast, namely, 250,000 tons, being fullilled is 0.2 x 03 x 0.1 or 
0.006, while the probability for the lowest forecast, namely, 
110,000 tons, is 0.3 xO.I x0.4 or .012. 

17 . .Table VI tabulates the various combinations and ·the prob· 
ability· of their ocq.mence. The indcpendent nature .ofeach trame 

TAoLE VI 

Combinalions of traffic forecasts_and probahililies 

Combination Contribution 10 txprcud 
Tra./Ti( forf"C'asJ /DIO/ uqfJir 

A .8 e (thoui.DndJ of tonJ) Probobilitin. (thousonds of wns). 

H" H H 250 .006 1.5 
H H M*" 225 .030 6.75 
H H L*"" 200 .024 4.80 
H M H 230 .012 2.76 
H M M 205 .06Q 12.30 
H M L 180 .048 8.64 
H L H 210 .002 4.2 
H L M 185 .OJO 1.85 
H L L 16() .008 1.28 
M H' H 225 .015 3.375 
M H M 200 .075 15.00 
M H L 175 .06Q 10.50 
M M H 205 .030 6.15 
M M M 180 .150 27.00 
M M L 155 .120 18.6() 
M L H 185 .005 .925 
M L M 160 .025 4.0 
M L L 135 .020 2.7 
L H H. 200 .009 1.8 
L H M 175 .045 7.875 
L H L 150 .036 5.40 
L M H 180 .018 3.24 
L M M !55 .090 13.95 
L M L 130 .072 9.36 
L L H 160 .003 0.48 
L L M 135 .015 2.025 
L L L 110 .012 1.32 

1.000 177.78 

• High fo/'CCASI. •• Medium ~on:cas!. ••• Low rorecast. 
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Comparison of !otal !onnage dis!ribulion for corrdated allll uncorrelated cases 

rd 
= Correfated traffic streams ~---J 
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----~--- Uncorrelated traffic streams 
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Annual throughput (thousands of ~ons) 

Siream smoor.hs the demflm:l on the berth grcup. However, when 
such separare forecas!s are inter-dependent or, in mathernatical 
terms, correlated, the combined probabilities will be quile differ­
ent. When on<! factor is completely dependen! on or correlated 
with another, then it is said to have a correlation coefficient of 
l. O 

18. For compl~tely correlated traffic, the probability ofthe high, 
. medium and low forecast for the m.imerical examp!e given above 
would be 0,2, 0.533 and 0.267.d The expected volume of trame is 
given by: 

250 )( .2 + Jf¡Q X .53J + lJQ X .267 = J75.J thOUSand tOnS, 

as compared with the expected volume of trame for the uncorre­
lated case of 177.78 thousand tons. Thus the factor of correlation 
affects the distribution in this case rather than the expected value. 
The cumulative probabifi·¡y for !he two cases is shown in fig11re H. 
For this example, the throughput which would have only a 10 per 
cent probability of being exceeded would be 205,000 tons for the 
correlated case but 250,000 tons for the uncorcelated case. 

19. Attempts lo estimate the ODtimistic and pessimislic va!ues 
of each separare category as well as their most Íikely values are 
not normally justilied, since the combinabion of these estirnates is 
itself sensitive to estimat.es of !he degree of cone!ation berween 
the various traffíc categoiíes, and !hese corre!ation coefficíents will 
seldom be sufficientfy accurstely known. Instead, the estimates 
should tie limited lo the r.entral, most likely, value of each cate­
gory, with the assumption tha! !he o~er·all trend of lhe aggregat­
ed trame will apply equally w each. 

20. The exception to !.hi::; wi!l be where pardcu!ar categories 
r.:learly have a range of uncenainly which is substlwtially different 
frorn the over-all uncertainty. In that case the difference from th·e 
trend may be separated, ~~ombim:d with !he differences in other 
categories according to whether these are independent or correlat· 
ed, and then added to the aggregated estimates. 

d ·For ~eh íorecasl th<; ¡;¡roldJHi~y is determíned by fHMing the in· 
dividua! probabili!ies toge!her and <i'len divicling by th-;: number of' 
lraffic S!ft';Jms, in thís c¡¡s.; J. 

21. However, these mathematicai reíinemen!s are unlikely ~o 
add much accuracy .to the fina! estimsles and they brlng their ow!l 
dangers in giving an !!ppearance cr precision which ¡~ unjustiiied. 
It ls more satisfactory to dea! with ;.mceriainíy in a more practica! 
way. For exarnp!e, where within the context of an average annue.! 
growth rate of !O per cent in a particular tr!l.mc, them is a pos­
sibility for each of twt1 routes, that the gmwth wi!! be higher than A 
the average, lhe planner will be forced !o t:on!emp!atG !~w f¡Jtu.-r. W 
picture or scenario with ooth such elltH"aordlnary trends. "fo m~ke 
his scenario consistent and reasonable he will need lo consider !he 
extent to which the two above-aven:ge t:cnd~ can co·e:tÍ';t. Be 
should be able to arrive at a cornmon-sense way of syuntllesizing 
the over-all trame which in realit.v wm !.le as m:curil.te s.s; ah!! 
mathematical way, and much more convincing:. 

12. UNCT AO research has conlimred th<l widel¡HICtep[W vi~w 
lhat !he arrival pattem of' break·bulk ~hips is be:;;t &pl,)mxima:ed 
by a Poisson distribution. Tilis is equivn!ent Ro th;;: ·~ist.ribu!io~'l cf 
íh.:1 lnlervai !Jetween anivals being apprm;imated by:;¡ f!i:g11tive.: u.¡~, 
ponen!¡¡¡¡ or Erlailg l dls<~ibutioo. N an elézm¡.:.1e, ~!';e pmb:1bnit;¡l 
distribul.ion!> for Khe case where ene .shi~? anives every twc >:!f:lliS 

¡S shown in figure m. 
23, Based on data avaHable to the th-'<ICT AO S~'í~i!li'i~.,r, {se~ 

~ab!e VI) the decisiol!l Wll.S takeo w !!$ llll!D E~·l:m~ :l f!ha;r;~;.Hio<l 
for the servic;e ot b<::r~h QÜ!í'le dis:tribul¡ott. i~le g,r;;!dn;~ ·"t":,r;:,cim'• 
Clln be regardea i.11 ÜiE !i:Fiiowi:ng way. Thew are~~;,~~, "5Ú~ge;¡s'·". ¡¡,¡,r,, 

necessad!y with a. ¡physic~~ sit~nif1ca~th::e~ ~~El~h '\·:~ .. H.h ~u~\ 12n~igrag R <Hs'" 
lribution. When Khe fir11it saage is com:pí~'f~d ith·s >•!%'mK~ slage lr, 
¡mmedialefy beg11111. Ihe ~ot!"l se~vice ~1m'ª then has ~he discdb'b" 
tion of the su m of ~he EWO indc;pender.:¡ ¡¡¡.,~,dom varir-;íb!e~ antl rr:ií:?lV 
bf; represemed by a~ Etlmng 1 distríbtl~km. 

:?.4. When the. m.1mber of .. s;tagr.s" ~!fl!l'I"D2th~ ~ '~~cy !grge 
.. _ • • • 1\. ·- .. "" ¡ •l •M"'~'' '''~ C~'""·~" ''''"'!·~ !t'·lC'"' nmnucr 1 •~f.. gAVW[l; ... .,,g .. x;,r ailg . !!;,.,,,..,, •• ' "' •'-' od ry "'~ "'," V " ... 

10 be constant, htH ¡¡, i5l ·nfx.:<o!i!l:\lry fo~; Rhc lS¡lah'tg numt<m to h>~ 
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fiGURE 111 

Arrhal pallern of break-bulk ,·esscls with an 3\Wage 
of one ship c\'fr)' two days 

•7 

o~L--o~L----k--~c===~-4--~-s __ ¿_ __ ~ 

Number of ships arriving per day 

7l 96 108 120 
Ship inter·arri~tal 1ime {houn) 

very high befare this occurs, since the ratio of mean to standard 
deviation is given by the square root of the Erlang number. 

25. At the other extreme, the Erlang 1 distribution for the ser­
·- · vice time distribution would resull' in a large number of service 

times ~íustered togetner at zero. While this is a plausible pre­
sumption for ship inter-arrival time, it is unrealistic lo apply this 
presumption to ship time al bcrth. A comparison of the Erlang 1 
and 2 cumulative frequency distributions for a mean service time 
of live days is showri in figure IV . 

26. The application of queueing theory can be used to give a 
goc;¡d approximation of the waiting time for various system capac­
ities. The queueing system modelled for a break-bulk berth group 
is based on the assumptions of random arrivals and an Erlang 2 
service distribution. In queueing theory notation this is the M!Ein 
system (M for Markovian or random arrivals, E2 for Erlang 2 service 
timé and ·n for number of servers). The M 1 Eiln systcm is very cum­
bersomc mathematically and has no¡ been completely descri!Y>...d for 
cases when ;, > 2: Fortunately, it is possible to use an approximation 
suggested in Page's book on queueing 1he6ry,e which in most prac­
tica! cases gives sufficiently accurate results. Table VIII gives, for the 
MIE21n system, the average waiting time of vessels in the qucue, in 
units of average service time. These results have been used in :he 
break-bulk planning chart 11 to define the relationship between berth 
utilization and total ship time in port. . · 

27. For specializcd terminals the assumption has been made 
that distribution of the intervals between ari-ivals is best described 
by an Erlang 2 'distribution rather than by ihe negative exponen~ 1 

tial distribution. This is due primarily to the fact that a limited 
number of operators uses each specialized terminal, with the re­
sult that there is sorne rationalization of arrivals. The assumption 
of Erlang 2 distributed service times here will give higher esti­
mates of queueing time than would b.e expected for a terminal 
.where ship ll,lrn-iound. was nearly constan\, but froin .data avail­
able to UNCT AD the latter is rarely the case. In those cases, par­
ticularly in .verticálly integrated bu! k operations, where shiploads 
are fairly constan!, high Erlang numbers of 8 or•more have been 
u sed. 

28. Table VIII quantifies the relationship between waiting time 
and berth utilization in units of average service time. As an ex­
ample, a comparison of waiting times for a four-ber1h terminal for 
the three queueing systems (MIM/4, MIE214 and E/E214) is 
shown in figure V. The sensitivity of waiting time results to the 
assumed distribution should be noted and borne in mind when 

e E. Page, Queueing TI1eo_ry in OR (London, Butterwonhs, 197~). 

TABLE VIl 

Summary of analysis of port dala collectl'd for .congl'sfion surcharge study 

Num~r of M,an Mám ~rth 
ob~n:ariom in tunnagr limt' Tuns P'' Jlri¡>- Erlang 

Porr and ynzr wmpl' ~, ship (houn) hour DI ~ni! No.• 

M o u rasa 
1970 ............. 190 2122 180 19.60 2 
1971 .............. 197 2 438 148 16.43 2 
1972 ............. 196 2 179 120 18.20 2 

Khorramshahr 
1971 ············· 143 2 617 121 21.56 3 
1972 .............. 135 2 747 126 21.88 3 
1973 .............. 123 3 718 133 27.86 3 

Dar es Salaam 
1969 ............. 144 1 377 82 16.89 2 
1970 .............. 144 2 027 119 17.Dl 2 
1971 .............. 144 2 186 !57 13.89 2 
1972 .............. 143 1 833 135 13.59 2 

Sourr': D-•14 collect:d by the Vl'Cf AD =n:latial.. 
• Erlan¡ numbcr or lh<Ortlical diSiribulion bc:st folling lhe o~rved bcnh lime dísln'bution. 
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TABLE Vlll 

Average w:altlng lime or ships in the queue MI E21n 
(In un!ts of average servic"e !ime) 

A. FoR 1 10 1.5 BERTHING i!'OlNTS 

N11F11Mr of berth/ng po/nts e ~-------

________ .,._ 

Uti!i!arCon 1 1 4 J 11 J 8 o 10 JJ 11 JJ i4 IJ ,. 

O.! O ••• ~ ...... q ........ .08 .01 o o o (l o o o o o o o o o 
0.15 ... ~ ......... ~ ... .13 .02 o o o o o o o o o o o o o 
0.20 ................. .19 .03 .Ol o o o o o o o o o o o o 
0.25 ................. .25 .os .02 o o o o o o o o o o o o 
0.30 ................... .32 :08 .03 .01 o o o o o o o o o o o 
0.35 .................. .40 .ll .04 .02 .01 o o o o o o o o o o 
0.4{) ......... ~ .......... .50 .15 .06 .03 .02 .01 .01 o o o o o o o o 
0.45 .... ,, •• <> ~ ......... .60 .20 .08 .05 .03 .02 .01 o o o o o o o o 
0.50 ~ .... ~ " .......... .75 .26 .!2 .07 .04 .03 .02 .01 .01 .Ol o o o e O o 
0.55 .................. .9! .33 .16 .lO .l-'6 .04 .03 .02 .02 .01 .m .01 o o o 
0.60 , .................. 1.13 .43 .23 .14 .09 .06 .05 .03 .03 .02 .02 .01 .01 . o~ JJ . 
0.65 ................ 1.32 55 ,30 J9 .12 .09 .07 .05 .04 .03 .03 .o2 .{)2 .02 .01 
0.70 ......... ~ ..... • .. 1.75 .73 .42 :n .19 .1~ .ll .09 .07 .06 .05 .CM .03 .in .63 
0.75 • ~ • a • o o o ~ o o o o o • • 2.22 .96 .59 .39 .2!! .21 .17 .14 .12 .lO J}g .07 .C6 .05 .05 
0.80 ••••••••e••••••• 3.00 1.34 .82 .57 .42 .33 .27 .22 .18 .16 .!3 .n .10 .09 .O!l 
0.85 •••• ~ o ~ • o •• o • o •• 4.50 2.00 1.34 .90 .70 .54 .46 .39 .34 .30 .26 .23 .20 JI! J6 
0.90 ~ e • o o o o o o o o o o o o • 6.75 3.14 2.01 1.45 1.12 .91 .76 .65 .56 .50 .45 .40 .36 .:n 31.): 

____ ,., ____ ___,_ ______ ....._____,,... 

B. r"oR .JIS . ..m:J¡:}J,,JJBUH~~ 
---- ___ ., ______ . __ ,, _______ .. ___ ........ ___ ~--~-·......._ ________ ..,. .. __ . __ .,_,_ .. __ 

Urilimlion Jd 11 JO Jfl 10 JI 

0.50 h o o o o o o o ...... o .... ~ o • ~ ••• 

0.55 • " " • a ,. • ._ • o • o ~ • o • o o o o o o 
0.60 ....... ~ • ~ o o ~ ~ o o .. o .01 o o o o o 
0.65 o ........ ~ o •• o • o .. .01 .0! .Ol .01 .Ol .01 
0.70 o o ... o • o ~ • o ~ ••• o o • .02 .02 .02 .01 .01 .01 
0.75 .................. .04 .04 .03 .03 .03 .02 
0.80 ...... o .. o • ~ • o o o •• .07 .07 .06 .os .05 .04 
0.85 o••••····•• o o•O• .14 ..ÍJ .12 .11 .10 .09 
0.90 •••••••••• o ~ •• o • .28 .26 .24 .22 .21. .19 
-1.95 ••••o•o•o······· .74 .69 .65 .61 .58 .55 

Scurcr: Colculated b1 lhc UNCfAD 50Crelllríat. 

evaluating alternatives. The Mll:.iln system is considered the best 
e~timate of queueing time for break-balk terminals while the 
!'/ E21 n system is best for speciali:zed terminals. 

E. Malhemnlic!ll b:uis for p!af!ning _ch~tts 

29. The mar.hematical relationships used lo produce the curves 
in each quadrant of the planning chatts are presented below. With 
this inforination !.he planner can reconstwct the curves to 1:1 dif­
ferent scale. 

(a) Break-bu/k ge~~eral cargo U:nninal, planning chart !. A and B: 
benh requirements 

Tons per day per gang == average number of tons per gr.U1g· 
hour x over·all fractíon of time berthcd ships worked >< 24 
Tons pe~ ship per day ''" tons per d;¡¡y 9er g¡,¡ng "' IAVC~a¡:c 
number of gangs employ.::d per ship shif! . 
Berth-day requiremen! =· a~o'lual tonnage íor~ast/tons pa 

ship day 

iV•miNt of Mrlhing poin/S .., _ _...._ .. ____ 
J1 11 14 1J .M 27 18 l!~ j() 

o o o o o o o () o 
o o () o o o o o o 
o o o o o o o o o 
o o o o o o o o '/} 

.01 .01 .01 ..• 01 .m .m o o tl 

.02 .02 .02 .o~ .02 .. m J)J .01 .ül 

. 04 .04 .03 . .03 .03 .03 J)j .CJ .Oí. 

.09 .08 .01 ,07 .06 .Oó .()·6 .05 {'~ .. J_ 

.18 .17 .16 .15 .14 .!4 .n J:<! .. !2 

.51 .49 .46 .43 .41 . .ro .. )!l .l1 .:'16 
..... ....: ...... - • ......,-~_....., ..... .::...:;_"> 

Appmximaie number o!' berth:;; re<jjuired ~ bérth·d~\Y requi;.¡¡­
ment/(commission days per ·recr lt typ\c¡¡,J bert.h ll.l!iii:w?.kmi). 

(b) Break-bu/k generad cargo termitw!, pl.ar,/:ing ch(Pt J Ji. Al ;~;d iJ: 
ship cost 

· ... ~ ~. J;;t· ,.,;._¡ool&:· 
Berth-day reQuirement per be~Uh ~· ·"" ud·,,,. '" . · 
ment/number of berths · • ~ "'V ~tt.~'t.'u.~:...,·,:··~~-

Berth utilization = berth-day reqwem.::M r.; .. 

sion· days pet year , l'lürnh:::r, t ~'1{;,-,o •• ~ • ':'c:1~. 
Total time at port M:!~'5.) "" 

36.• .:, 
• . l!.tn'l" (..a h··u 

utiliz~tion >! w:uung. ... • 
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TABLE IX 

Anra¡;e wailin¡; time or ships In the QU!'Ue Ezl~ln 
(In uniis of avl'fage service time) 

..,_, ______ 
NumMr of Mrthin¡: points 

UliliUIIion 1 J 4 J 6 8 

0.10 ........ ·.02 o o o o o o o 
O.IS ........ .03 .01 o o o o o o 
0.20 ......... .06 .01 o o o o o o 
0.25 ........ .09 .02 .01 o o o o o 
0.30 ········ .13 .02 .01 o o o o o 
0.35 ········ .17 .03 .02 .01 o o o o 
0.4{) ········ .24 .06 .02 .01 o o o o 
0.45 ........ .30 .09 .04 .02 .01 .01 o o 
0.50 ........ .39 .12 .05 .03 .01 .01 .01 o 
0.55 ........ .49 .16 .07 .04 .02 .02 .02 .01 
0.60 ........ .63 .22 .11 ... 06 .04 .03 .02 .01 
0.65 ......... .80 .30 .16 .09 .06 .05 .03 .02 
0.70 ········. 1.04 .41 .23 .14 .10 .07 .05 .04 
0.75 ......... 1.38 .58 .32 · .. 21 .14 .11 .08 .07 
0.80 ·······. 1.87 .83 ;46 .33 .23 .19 .14 .. J:l 
0.85 ......... 2.80 . 1.30 .75 .55 .39 .34 .26 .22 
0.90 ····· .... . 4.36 2.00 1.20 .92 .65 .57 .44 .40 

Sourrr: E~ P·~·· Qutudng Thtory In OR (l.ondon, Bunc,....·onh•, d972), p. I'SS: 

FIGURE IY. 
Cumparison of Erlang 1· aud Erlaug 2 distributions for an an~rage \essel sen·ice time of fhe days 

. •9 

'~ o. 

·1 

.4 

Erwng I 

Erwnz 1 

Bcrth •crvict lime (daya) 

Annual. ship cost = ·total time al port ·x average daily ship 
COSI (in port). 

(e) Break-bu/k general. cargo Jerminal p/anning chart 1/J:. srorage 
orea requirements 

· Holding. capacity required (in tóns) = annual tonnage through 
store x aver.age transit time .(days)/365h 

h The number of times contents of store are tumed o ver during · 
one year is equal to 365 divided by the average transit time. 

210 

Net ·holding· volume required holding capacity re· 
quired/density of cargo 
Gross holding volu.me required = 1.2 x net hofding volume 
re~uired · 

Average stacking area required = gross .holding volume re· 
quired/average slacking height 
Average stcirage area required = 1.4 x ·average stacking area 
required · 

Design storage area = average storage area required x 
(1 + reserve capacity safety factor 1 100). 



fiGURE V 

· Gra¡Jh si"nt~t.~·ing relationship ~elw~n average ship "ailing time and bcrth ulilization 

(á) Container terminal, pla;;r~ing chart 1: coniainer park area 

Holding capacity required (in TEUs} = container movements 
per year i< ;cverage !Pmsit time/36Si 

Net tKansil l.&lorage r·;;quíremerat.~ = holding1 capac:ily ·re" 
r¡uíred x ateél requittment rt• TEU (square melres per TEU}i 

Orcss transit storage arca requiremenls == ne! iransit s!orage 
area require;;;:ents/ratio of average to maximum stacking 
height 

Container p!lcrk area = gross transit storage area require· 
ments x (l + reserve ,capacity safety factor/lOO). 

(e) Container terminal, planning ;.·hari 11: .coniainer freight station 
(CFS) area 

Holding capacity required = CFS container movements per 
year x average transil time/36Si 

CFS starking area = holding capacity required x 29k average 
· tacking height 

, FS :Jver:Jge storage area "" CFS ¡;tacking area x (1.0 + ac· 
ces~ faciOr) 

CFS .:. ,;rn s10rage are., :::: CFS average storage area x 
(LO+ ll' .,t> capadty saie!y factor!IOO). 

(0 Container ¡,'. · ¡;/arming chaJrl l!l: berth·day requirement 
· TEUs per de) (;r;;,m: =- ~ümdard ship operating hours per 

day x average ·¡ LUs L">er howw 

TEUs per day per berth "" TEUs per day per crane x gantry 
crane-berth configuration factorn 

.Average berth time per 5lliSJ.{in .hour;;) :::: 24 x shiploacl in 
TEUs/TEU~ per day pm lxmh + berthing-deberthing delay 0 

i 1'he number of time~ ;;.,')¡Hf~11l5 o!: ston: ere turna! over during 
eme year !s eqt•zl lo 365 divided by the :wu:3ge tnmsit time. 

J Area requirement is dep.~ndt:nl. on o¡:.<er~!ional rnethod and mil.X· 
ímum stackir.g h;;ight. 

k The cubic c¡:;pacity {ir at> !SO container of the 7C type is 2.9 ml. 
The chart assumes that ri!l cnntainers are full. 

1 The. safety margin far.!or has heen applied both to acoess area re­
quirements and to stacking arf.<! requirements. 

m Idle time during standard ship operntirig hours per day is in· . 
cluded in th::: TElJs ~· h:::our pmductiviiy factol'. 

n for one cmne at one herth, f2c!ot ¡¡,; LO; (()¡· :l cmnes !i1 one 
!rerth, factor is 1 Jl; and .for J <x&nr;r; El\ ttuo b-erihs, factor ís 2.4. 

~ ~ typi~al ~nhi~g.,debel~rh'g. (!~lay '~ou!d be 2.0 ho~Jrs, an<l 
ttus hgtJre ~~M ~-~if:n ~~~rorf::)f;:!¡tl! ~~ ~h~ ·:::;(',0JL 

1ll 

Berth-d&y r~;;quirement :::: evus:g.;; h-~fth l.imte per slilip ){ >1;.m· 
ber of shi¡¡s ¡>er year/24. 

(g) Container termina!, planning rhart 1 PI; 5híp r:o;;f 
Berth·day '"lluiremenl ¡per berah -· her~h-d&y n;;t~uh~:-
ment/riumbe,? of berth:;; 

Berth utilization = berth-da.y req¡t!iirement ¡per benhhom~•ú:&· 
sion days per year 
Ship time a~ port .== 365 x number or ber~hs l< t,¡;n·ih !!tia, 

ization x waitirig l.ime factür~' · 

Annual ship~t x ship time ·:u~ po·irt x ¡¡veu·2ge Oai~y sh~tJJ 
cosí (in port}. 

(h) Dry bu/k cargo terminal, plarming d~wd i: be1ih íJjMe 

Ship loader (unloader) effective capad¿y {!ons; )}>í:i ~rim .. } 
ship loader (un!oader) rated cap¡;¡city " tkomugh shi~ poüdec­
tivity ratio 

Through ship gross loading (vnloading) Jl\te o.: shlp ia&dr;lf 
(unloader) effective capar.ity u ship TI.nadeo {tonloadeJ~ b<::Ht 
configuration facior'l 

Through ship net loading (11nloading} mie ,:: ~hwil¡;h sbi¡> 
gross loading (unloading) mte. )( siarcdé!d shir;> \()~i;~.l!¡J~f!, n!;:t'í'i 

per day/24 

Avc;mge bef!h !lmc ll)l€;t :;hip ~i111 &J¡oms)J o:; 2!<'?-rtr:"' 
sizellhrou.!Íh ~hip l!let loadb;g (\l.lnbadingi ~re:~.:; + bé'r1);'.;¡;¿;· 
deberthing delay.'· 

(i) !Jry bu/k cargo teiminai, pfay¡;Jivvg ;:i%ar2 H: sh,j:i úN 

i~erah-day requirement "" aver;c.ge berth ~ime ll":' :.' ol':!i~'"'" 
bt.:r of ships per year/J4 
Bev!h t!li!iJ:l'!!¡on = berth .. d<!!y !reqP.!ire;:ntl"!ill.fnrrlkl;;;~ <CtlheW:"\;c.· 
sicm days per year~ . 

Ship time at pott "' 365 ).( !rluml:l~r o! bt:rr~J\b '" ~\·3/eL u:,, 
iz.alio~ .: W<Jiting-dmc: ·íactl)o" 

11 Tne f.'!ctor is LO ~Plus th~ avel'3gG '•};::::h'n3 1ÍL"''·"' ·•t.:.r ;,, Fh. 
~~~e V[¡l~ E2/i~ (in unil\i of <11V~mge ;;eq•Jic;e Útn•B}, :'!5 giv.o.rc ';, 

<i! The factors fo( !, í, 3!, 4 ao1d 5 shat' load~rs (<mk:,::;de,;;;} ~·~,;e bc:.,,s, 
are 1.0, 1.15, ~.25. 1.60 and 1.3) R..::Sp<>.::Kivély. 

~ A ~ypic'~ bcuhia'iti-de~s-c!-'dng d~úa\}1. '{;Jú~ir~ ~':-~: :~.r{~ ~t~·~:~'::t ·2!<~~,;~ thi~: 
figure has reer>. íncorr.or.~too Ír<l ¡h~ dmH. 

1 A ~erm!n~t with t~·o b~n:h;ng 1oca!~ons c~ch ab~:3 go ~r~~~ :1hip~:. 
){lO day;; of th~ yeJX ~..~·ould have \Wf.l R?.nrt¡l·HJ '~'Oi'liii'Ú!>Ú·:)r; ·;j~,,.,. ¡~,,,,. 
lfl'4f. 



Annu~J ship cost = ship time at port x average daily ship 
cost lin port). 

(j) Dry bu/k cargo terminal; plannin¡: chart /11: stockpile dimension· 
ing 

Maximum ·height = 0.5 x base x tan O< 

Maximum cross-sectional area .. = .Q.5 x· base x ·maximum 
height = 0.25 x base x base x tan "' 
Cross-sectiohal are·a ;,.· ratio of stockpile height to maximum 
:height x 12.0, -'" ratio 'óf s·tockpile iieight , to. maximum 
height) x maximum cross-sectional area• 
Volume = cross-sectional area x length 
C~pacity (in torÍs·)· ·,;,. volume/stó.wage factor. 

'k) Ro/ro terminal plam;ing chart: vehic/e storage orea 

Vehicle holding capacity required ;, vehicle movenients per 
year x average transit time/365. 
Vehicle parking arca · = vehicle hqlding capacity required x 
arca· requiremcnt per vehicle · 

Vehicle parking a·~d access area x vehicle parking arca x 
(1.0 + access factor) 

Vehicle storage arca = vehicle parking and access arca x 
().O + reserve capacity safety factor/1 00.0). 

F. Economic Jife calculation 

.30. To determine the economic life of á piece of equipment re­
quires the calculation of the discounted value of all future costs 
associated with each replacement policy. In general, the costs io be 
included .are all costs that depend upon the age of the machine. 
Costs that do not change with the age of the machine·such as la­
bour costs and power need not be considered. The costs. are in· 
curred over a period of time, and mus! be discounted to the pres­
ent in the normal way. 

31. The assumption is made that costs increase each year for 
items of equipment that deteriorate because of increased mainte­
nance. For this assumption it can be shown that the following 
rules for minimizing costs apply: 

·Rule 1: If the cost of replacing every n+ 1 years is less !han the 
cost of replacing every n years, the ítem should not be ·replaced. 

Rule 2: lf the cost of replacing every n + 1 years is greater than the 
cost of rcplacing every n years, the ítem should be replaced. 

The mathematical justitication of these rules is as follows. 

:.32. We may take a one-year period and call it i and the costs 
incurred during that period C1. We may assume that each cost ·is 
paid at the beginning of the period in which it is incurred, that 

• This formula is derived as follows: 

a. . - ·angle of repose 
h . - height of stockpile 
b - base of stockpile 
hmax - maximum height stockpile can attain 
r _ ratio of h to hmax 
A - cross-sectional area of stockpile 
Arm. - maximum cross-sectional area of stockpile. 

The cross-seclional area of the stockpile .is given by: 

A =·(b-h cotan a)h or A = (b-rhmax cotan a)rhrrw. 

Substituting. 0.5 b tan a for the lirst hmax term gives: 

But 

Therefore 

A = (b-r(0.5 b tan a) cotan a)rhmax 
= r(2-r) 0.5 bhmax 

A ·::. r(2-r) A=~· · 

the. initial cost of new equipment is A, and that the cost of moncy 
is r per pcriod. 

33. The discounted value Kn of relevant future costs· associated 
with a policy of rcplacing equipment after every n years is given 
by summing the discounted costs for the first piece of equipment 
with the discounted cost for the second piece of equipmcnt, etc., 
or, expressed mathematically: 

A+C1 C2 . C. 
+ + . ·+ ... + . 

(1 +rt (1 +r)n+l (1 +rYn-1 

+ ... 
which is equivalen! to 

K = A+ 1 + A+ ' . ( 
" ·e ) 1 ( n e ) 

" ,~(l+r)i'-1 O+r)n ,~(l+rY-1 

The ríght-hand side of the equation may be written as a product 
of the- common factor and the convergen! geometriC series.u 
Therefore 

11 

A+ ¿rc¡~o +rY- 11 
K,= /; 1 

I-[1/(1 +'r)]" 

If K, is .Jess than Kn+ 1 then replacinB the equipment every n 
years is :preferable to replacing every n+ 1 years. The two inequal­
ities 

·Kn+l >Kn and Kn-I>Kn 

must hold if the best policy is replacement every n years. 

34. A worked example is given ÍIJ table X for a fork-lift truck. 
The annual cost shown in the second column would be based on 
maintenance and operating costs ·from historie records. The third 
column shows the discount factors ·for a rate of inlerest of 10 per 
cent. For this example the optimum .replacement period .or eco­
nomic life is 7 years. This can be determined by examining the 
.Jast .column. The estimated maintenance cost for the year n + 1 is 
used to calculate K,+'J. ·1r K,+ 1 is greater than Kn then replace· 

· ment should take place after n years, which for this example is 
7 years. 

35. The existence of innation will modify the weightsv but the 
method will remain the same. In addition, if the piece of equip­
ment has a scrap value the initial .cost ·or new equipment can· be 

•rc'Juced accordingly. .¿ 

u The sum of ·the series 1+x+x2+ ... +x- is equal to 111-x 
when x is less than 1 and positive. In this case x ís equal to 
l/(1 +r)". 

v X becomes (1 +i)/(1 +r) where i ís the rate of inOation and X< l. 
This assumes that the rate of in0ation applies lO the maintenance 
costs as well as I.D replacement costs. · 
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TABlE X 
Euample of economlc lire or replacemenl pcdod calculalion for 1:1 fork-Jm truck 

: . . :~ ,: .. e (A = 15,000, r =-O. JO) · 

y.,., Annual ro:!! Dilro~NI ~~CIM A+IC¡Xi-/ 
U} CC¡l (XI- 'f' C¡J(i•./ A+IC¡xi-/ 1-·x¡ 1-Xi 

l 2000 1.0000 2000 27000 .0909. 297030 
:l 3000 0.9091 2727 29727 .1736 11P38 
3 4000 0.8264 3306 33033 .2487 1321!32 
4 5000 0.7.513 3757 36790 .3170 116057 
5 6000 0.6830. 4098 40888 .3791 l07S55 
6 7500 . 0.6209 4657 45545 .4355. 104581 
7 9000 0.5645 5081 50626 .4868 103998"" 
g 11000 0.5132 5645 56271 .5335 105475 
9 13000 0.4665 6065 62336 .5759 108241 

10 !6000 0.4241 6786 69!22 .6144 li2503 

----· . ., 
. . 1 1- ¡ 

~ Disroun! factolli nre gi"t" by the formula )(J- 1 "(¡-¡-;) 
. qo Sincc this figure is the lowest, it indicates that the equipment should be tepl~ at\er 7 yeus' ·uu. 



Annex 111 

THE PORT DEVELOPMENT REFERtNCE LIRRARY 

1. Authorities with port planning responsibility will require. 
more _information·than ·can be 'provided ·in a single handbook. 
There is a large body cif material available and it will oflen be dif­
ficult for the authority !!ither to ,know what publications to select 
or to procure íhem in .'time for:.the specilic planning need that may 

cess to the information. For this purpose, the UNCT AD secretar­
ia! has prepared a recommended list of port development reference 

. works, which is reproduced below. 

arise. · ' '· · · 

2. It' is advisable for each such authority to assemble a satisfac­
tor.y reference library ·in· advaiice óf any specific planning task so 
that when the time. comes ·the 'project planners can have quick ac-

3. The investment of the very large sums of money involved 
in port development should be based on the best information 
availab!e and therefore justilies the a!location of modest funds to 
purchase the Jist given in its entirety. lt might be advisable for 
authorities to arder the entire list through a large commercial 

. book agent rathe'r thari trying tq arder books individually. 

Author 

Agnew, J. and Huntley;J. 

American Association o f. Port 
Authcirities · 

:_.., 

Rt>(·tnnmended Jlsl uf publicatiuns un purt de,·elupmen_t 

·container stowage: a practica! approach 

Port p!anning,. design. and -constructión: a manual prepared by 
Standing Committee IV, Construction and Maintenance 

American Sodety of Civii . Pon structure costs 
Engineers, Task Conimit-
tee on Port Structure Costs 

App!e, J. M. 

Baker, c.· ed. 

Baudelaire, J. G: 
Bird, J. 

Bird, J. 

Bird, J. 

Bown, A. H. J. 

Bruun, P. M. 

Chapan, J. 

Evans, A. A. 

. FAO, ed. 

Fugi-Meyer, H. 

Plant layout and~~terials handling, 2nd ed. 

Progress in cargo handling, vol. 6, Changing user requirements 

PÓrt administration and planning: general introduction 

·Seaport gateways of Australia 

Se<jports and seaport terminals 

The_ majar seaports of the United Kingdom 

Port economics, 2nd ed., rev. by w.· A. Flere 

_Port. engineering, 2nd ed. 

Travaux madtimes, vols. 1 and 11 

Technical and social changes in the world's ports · 

Cónference on fishing ports and port markets, Bremen, 1968 

The modern port, its facilities and cargo handling problems 

Container Publicatiuns Ltd., 
Dover (England), 1972. 

American Association of Port 
Authorities, Washington, 
D.C., 1973. 

American Society of Civil 
Engineers, New York; 1974. 

Ronald Press, New York, 1963. 

Bowker Pub!ishing Co. Ltd., 
Epping (Essex, United King­
dom), 1976. 

'Delfl, Netherlands. 

Oxford University Press, Lon­
. don, 1963. 

Hutchinson, [.Qndon, 1971. 

Hutchinson, London, 1963. 

Dock and Harbour Authority, 
London, 1967.' 

Gulf Publishing Co., Houston 
(Texas), 1976. 

Eyrolles, Paris, 1974-1975. 

ILO, Geneva, 1969 (Studies and 
reports, new series, 74). 

Fishing news, London, 1970 . 

Danish Technical Press, Copen­
hagen, 1957. 

~ Glassner, M. l .• • Access to tt¡e sea for developing land-locked states -- -M.;ninus ·NijhofT, The Hague, 
!970 . 
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Hedden, W. P. 

Hoy!e, B. S. 

lnlerna!ional 
Consulting 
(F!DIC) 

Lederet, E. H. 

Nagor¡¡ki, B. 

Federation of 
Engineers· 

National Ports Conncil, 
United Kingdom 

National Ports O•uncil, 
United Kingdom 

National Ports Council, 
United Kingdom 

Oram, R. B. and Baker, 
C. C. R. 

Rath, E. 

Regul, R., ed. 

Tabak, H. D. 

Takel, R. E. 

Thoman, R. S. 

Thomas, R. E. 

UNIDO 

United Naiions 

United Nations 

United Nations 

United States Departmeni of 
Transportation 

World Bank 

World Bánk 

·';e 

Tille 

Mission: port developmenl, with case studies 

The seaports· of Eas! Africa: a geographical study 

Conditions of conrract (int~rnational) for works of civil engineer­
ing construction with forms of tender and agreement, 2nd ed .. 

Port terminal operation: por~ terminal managemenl 

Port problems in developing countries: principies of por! plan- · 
ning and organization 

Bu!letin No. 9: port perspectives 1976 

Equipment évaluation: an examination of the use of fork-lifl 
trucks in the ports 

l?ort structures: an anaiysis of cos!s and design of quay walls, 
locks and transit sheds, vols. i and !1 

The efficient port 

Container syste:ns 

L'avenir des porls européens, vols. 1 and 11 

Cargo containers: their stowage, handling ·and movement 

Industrial port development, with case studies from Soulll 
Wales and elsewhere 

Free ports and foreign trade zones 

Stowage; the pro~rties and stowage of cargoes, rev~ by O. O. 
Thomas, 6th ed. . . 

/ 
Manual on the use of consuhants in developing coururies 

Physical requirements of transport systems íor large f1-eigiH COII'!· 

tainern 

Unitization of cargo 

Techhological change in shipping and ils dfects on poris 

Guid<;!ines for ihe physical security of cargo 

Guide!ines for procurement under World Bank loan:; ·9Jtd iDA 
credi!s 

Uses of consul!ants by thc World Ban\\ and its borrowers 

hblisMr 

American ,Association of Port 
Authorilies, Washington, 
D.C., 196"7. . 

East African Publishihg House, 
Nairobi, 1967: 

FIDIC, París, 1969. 

Corneli Maritime Prcss, New 
York, 1945. 

The International Assocjation 
of Ports and Harbors, Tokyo, 
Japan, 1972. 

Nationa! Ports Council, tan­
. don, !976. 

Naiionzti Port!.i Cou!lci! 1 IL!m­
á•.m, ~v7.l 

!Bertiin rmd p&rtifl<;:iiS., IL.or.da!l•, 
1970. 

Perg¡¡mo111 íP'res,;, Oxfordl, !97!. 

JQhrn Wi1ey ~m'i Sons, N,.,,,. 
York, 1913. 

De Temr_,;;l, Bruges, 1971. 

Comell Maritime Press, C;;;m­
bridge (Maryland), !970. 

Sdentedmic<!, Bristol a:r;g- · 
iand), !974. 

Comeii M21ritiml0; JP!ress, C<!!nf,_ 
bridge (N'I¡uyiand), !9Si:'i. 

Brown, :Í:Oiil and f~C(@i~.>o:n, 
Glasgow, 196/l. 

Un~i!!.edl Na¡jc¡r,~; . ~mblic:atk,;r¡, 

· .Sales N:!l. !S. J?!Ji!.R W. 

Uniaed Na~éütrJ§ ~~bH.:2¿€ü:~~e 
Saies Nlll. !E.:J.~;, 'c/H~U. 

Uni!ed ·, Nar;on~ ¡¡mblkaliM, 
Sales No. E.iUUC.Y.? . 

. ÜUiJiled N~drms ,:jccolm::n·; 
TDI B!C 4 n "J9 8rJ'1 ~"''"P k) ~ • •• " :· ¡::,. .. - ~~ .,_ ._, $" .. ·: 

(m! ~1leü~?·c~r~ooj. 

Ur.üted !St~tes IJ;:;!}Hir·P:<'Xll~ ,0í' 

Trranspofaaaicui.J ~~a~~~in~;~üh~. 
O.C~e ll~J'J~t 

Wor~(,i! t&:m\~,,. 
!97.5. 

Wórid fj',-¡,;r;!\, 
il~7ij_ 
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PREFACIO 

El presente informe consta de dos partes, de las que la primera consiste.en un 
análi.sis general de los con~eptos de los costes y benefibios.~conómicos y de los 
métcdosutiliz::.dos para compararlos, .mientras que en las~gupdase e~ponen'varios 
casos ·concretos para ilustrar las div¡;rsas cuest·iones examinadas. 

Lo~ .estudios de casos se .rei,'ieren a paíse~ hipotéticos, pero están basados ·en 
la ·información de que dispone. la secretaría de la UNCTAD a·cerca de determinados . 

. puertos y países. Los casos se han elegido para ilustrar los tipos de evaluación 
de las inversiones a que es probable que tengan que proceder los países en 
desarrollo o 

En la medida de lo posible, el informe se ha redactado en un lenguaje que 
hiciera relativamente fácil para las personas no expertas en economía la compren­
sión de los conceptos económicos fundamentaies. 

.·-

PRlloiERA PARTE 

LOS CONCEPTOS DE COSTOS Y BENEFICIOS ECÓNOIHCÓS 
Y LOS NETODOS UTILIZ..6.DOS P.~RA COl·íPARARLOS .. 
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El presente informe consta de dos partes, de las QUe la primera consiste en ~ 
.análisis general de los conceptos de los costes y beneficios.~con6micos y de los 
métodosutiliz:::.clos para·compararlos,.mi~ntras que en la.segup.dase e~po~en varios 
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Los estudios de casos se .refieren ·a países hipotéticos, pero están basados ·en 
la inf~~a.ción de que dispone la secretaría. de la UNCTAD a·cerca de determinados . 
puertos y países. Los casos se han elegido para ilustrar los tipos de evaluación 
de las inversiones a que es probable que tengan que proceder los países en. 
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Capítulo II 

EVALUACION .·ECOl"IO{-'íiCA Y EVALUACION FIHANCIEHA 

6 ~ _Para ~valuar ;.;~n proyecto d~ inversión portu2.ria es prec:;. :;o calcu.lar las cor:Úentes · 
l!á costos y :beneficios que se registrarán en el futuro, a fin de ·.poder· compararlas con 

. el costo de capital· inicial de la inversión. El alCance·y ei valor de esos costos y 
beneficios qeran, sin embargo, distintos, segin el crit8rio que se utilice para evaluar. 
Ja in_version. · · ·, · 

'7. · ·si la administración del puerto no se preocupa más aue de la rentabilidad comercic.l 
y de u.n.cierto rendimiento del capital invertido en"la e~presa,·en la evaluación finan­
'ciera del proyecto se tendrán simplemente en cuenta los ingresos y los costos de los 
distintos elemenbs tal y como .fi[.,•uren en el balance generaL • ·Si desea, en cambio,. 
enjuiciar la inversió,n desde un punto de vista global: 

. \ 

i) .. el· alcance de lQS bF~r;eficÍOS 1y los "cCGStOS 'COnsideradoS· será ·mas anplio; por 
cuanto inclu~rá también los 'obtenidos o efectuados fuera del p11erto~ ... 

ii) algunos elementos del costo (divisas, terrenos, mEmo. de obra) y algwjos·.bcne­
ficios (por ejemplo, los ingresos en divisas) exigirán una evaluación adicional 
a fin de calcular su valor económico real para laeconomía nacional. 

8. ·.. Para. el puerto, .~1 costo comprende únicc;:nente los gastos de. la. inversión propiamente 
dicha. Para el país, en cambio, el· costo es el insumo del i~t:;resc> nacional real asociado 
con rem1.rsos tale~; como la mano de obra, el capital (divisas); los materiales y los e terrenos dedicados al proyecto. ])21 nlisno modo' los impuestos percibidos constituyen 

l un· costo· para la a~rilinistracióri del pUE;rto pero~- ~n la ,mcc.~icla ·en ~ue no se pr~duce un 
1\ aumento correspondlente en el costo de los servlc.los publlcos naclcnales asoc.aados con 

el proyecto de· inversión de que se trate, no representan un costo para el país, ·sino· 
s.iinplernente un pago de tránsferencia dentro de la económía nácional. Es evidente, pues, 
ia necesidad de distinguir entre los costos y beneficios del proyecto para el pue:r.~to y 
los costos y beneficios ·})ara eL p,3í-o. . 

9. Para evalua'r la rentabilidad comercial de l.!n proyecto suele tomarse como base el 
. · plazo de amortización, la tasa interna .de rendimiento !J o el valor neto actualizado de 
····la bwersión. (Es ton conceptos se. e:X.-plican · C::Ü¿i. nás detenimiento en los párrs. 50 a.,: .ó)"~) 

En realidad, el mecanismo emnleado· para céÜcn:L.ár la rentabilidad comercial eri. funciün, 
por ejemplo, del criterio del valor ne'to eétu2liz?.do, es i.clé'ntico al que se utiliza' en 
el ana'lisis de costos y ben.:![icios e:::onémicos dss·:!e el j_XÍ.nto C.e. v~sta nacionaL Asboo . 
suponen la evaluación de las corrientes de costos y beneficios, cctualizadas para pemiti:r 

l
su comparación. ·Es evidente, pues, que, puesto que la técnica respomle a los mismos 
principio. s de determinación del val()r actualiz-ado, la diferencia entre la rentabilidad 
comercial y el renuimiento económico (necionál) proviene del alcance y de los valores 
que· se asignen u los costos y los beneficios y de la t<~sa de actualiz.ación ut_ilizada. 

10. · Las utilidades comerciales representan por regla general el exceso de los· ifioc-resos 
sóbre los costos, cuando tanto unos corno otros son valores monetarios direétos obt~nidos 
o pagndos por J.a empresa a precios de mercado. :2n el análisis de costos y ben~ficios 

•
conómicos, en cambio~ es preciso ir más allá ~e los l):cecios de t!ercado d: esos factores 

e imputar a la econorrna el verdadero costo de estos. Un proyecto port-uar~o entra, por 

\

lo- general, den h.-o de la o:.f-2ra del sector públ ice, por· lo que una e\·aluación exclu~<Jiva­
mente basada E:n G'U n:nb.bilidad comercial es .sólo un aspecto, insuficiente de por sí~ 
pa::_·;~ adoptar UnJ decisiÓn GOtJre el f'rr¡yectc,. · . . 

AJ Que n v.:c.:s [Je ll~,;~a en lc,:j ;ncd.io:> cu~.el.·,-;i:Jles :r:-cnclin-.iento de la corrie!1te 
.actualiz.A.Ja rle efGc"~i.·;o. 
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CO.S~:·O F;CONCHICO DE U!S JiECUHSOS · · 

11 •. !;CS praciOS de I!lcrcado ele l'8C.UJ:SOS tales C0ri10 el te;rrerJO 8 la mano de obra~ &~,:e o .. s no 
siempre reflejan el costo real de esos recursos para la economía.. Tomemos co:-o.o ejemnlo 

, el ci!::::o de lbs t'3rreno,so !Jn puerto puede cO!i1p:r3r a las autoridades loc:ales o ·al go\':~~fel-no 
'terranos jyir valor de un millón de dólares con fines de ampliación. :Es· posible~. sin.·· 
embargo, que si esos terrenos no se hubieran ve.r:dido al puerto, se hubieran utilizadc.; paTa 

.construir edificios de oficinas~ de los que hay una ~ez crónica.. Si el valór de los 
tarr·enos 11ara un promotor de· inmuebles fuera de 5- r.iillones de dólares (suponiendo, ar:lei)lá s" 
que no haya otro posible usuario para el que los terrenos -valieran todavía I;tli:ís) P qso,r¿ . · 
S millones representarían el verdadero costo económico de los terrenos utilizados P?1~a l?c 

- ~mpliación del :puerto~ lo que significa que el costo econónlico. es· en ese caso ci:üc; veceR 
más· a.~to que el precio paga~o 5j., ' 

12. En términos generales~ el costo económico de i.m recurso es. el cesto 'tle c.rcx:tunidad ~ ;,_;/ 
del mis¡n._'1 "· es decir, los 'beneficios r.B'ximos a que -se ha renunciado al u:i:;ilizar e¡:¡;<:-" ree;tL'<:-2.:'~' 
para el propósito elegido y no pará- otro.. (Ese--costo de oportunidad es el llnmadc:. :po:r. loH L 
economistas precio virtual o d.e euenta ( shadm-1 nrice) del recurso~ -. 

13. Cuando un recurso es escaso ( comcJ los terrenos en el· ejemplo ci tad.o.}, .el: preci,:J )i 

' virtual Se~á a menudo ·más elevado que el que reclmente se h~ pagado e C't:tando abtln.da t e1c-1. ~ · 
cambio (como 1a eano de obra 9 por ejamplo ~ en muchos países en desarrollo)~ el p:r-eci.o 
vir'b..:tal será infe:r·ior al preeio de mercado o 

·-~-14. Si existe u:n gran número de desemplead.cs, es decir 9 ue personas ttül~ no fAUjÓ.S''l >:)ti.:U,-" · l. 

zarse para otra co-sa, esas personas no producen· ni ganan nada. Si~ deb.i.do a UY.'13 r:,a.yrY!!:' 
actividad portua:.tcia, s<~ les pudiera dar empleo, ganarían 9 por supuesto, un .s.~Ln•.io~ 
1J1ora bien, au11gue el puerto pagara salarios a los trabajt~dores así emplead.ó~5r. ;;d. éiE;tc::o 
no tiwieran :ningma otra posibilidad de empleo útil, el verdadero 09sto eco:n<Smü~n (!_e s11 
f~mpleo en el pnerto ser:La :.lsual a cero, En la prác:ticá f>iemp:ro f>a :can'm"J.Ci8. ,:;; o:Le:r{:ot~ 
\ . f' . • 6] 1 . .. . 1 • • ' t. ,, . '! ¡ ·¡ ¡)ene .. -tclos, aunque s .. o sea en .re_ac:ton con c.:te:;:-;os 1apos ne · reüaJ~l-c,o~tes D t;P:o .;:;e:: o"''" 
estacional. Por lo gene)~al s el costo ecor!Ót:ico de la I:Jano ele ohTa puede o·;_;tD:.,::·n:E~f' d.i:tS. 
gién:iose, en cadé~ paí~~~ ::ü Hi:niste:do de Trabajo o a la Of_i_c:ix'!-'l Central dG 
_ -s. 'b.. '-t;,;H (:)~ ~vi. 1.AO \ -~ .. · · · · · . .. . 

2./ En el estudio de la ONU'DI ;p_<!t:!J:as P~l:~~~:3vá1ttación d_,r." n:ro/_':':_f'_}E§:, se- Ú::::;c¡o:n 
. . t . l . . ' 1 ..! ~ J • -· - d ,, . sleu:Len as lfl{ lcac.l_ones sou.re e_,_ ces co a.e opor ct1!Utlá<:! e Los -ce:rrenos ~ 

C~t10S del fa~tO:!:" tiGl.-.:ra SO)."! eo:a~Jett.ti'"'tiOS a y Ctlar~(~O la Ó.8:Gt~~r1.:12 i}el ·rrt.ÍS!ltü. };i2J.":B. 

no hace subfr apr.r•ciahler:·,en+é-;r~p.;:~i-o=-·l),>lTP.('I~ .,·-")7•i·::w:ra -(r;¡,,tá qu-:· el >"~'¡-,r-)'1; (L:; i'U:JJ:''Ccdo 
:- + i Q .. ( ~ .:~ ~ :~, ~:;·· ~ ..... ~ • ~ · ·~ • -.: ~:~ • ~ · :\ • :- ·~:~~~-~;' _, :: ·~ ":~,~ ::---~ ~-~, .,Cl ~ ~ '~• ~-· ~-:V~ e , ,, - v .~:~: /~ =-~-~'-· .:;. r~-~-.,_:~ -..~~-- <· ·•-•. ~,--, .. ·-~ <te la v.~-rra O Ja. ta.,,, u6 ar:re!1Gi:1ffi-'-fo!Ttt .• p.Ccl,d.,.E.,h<.':-'!.t..e en el "'·<:::tC.adO; l:·'--'";.j_~;,_l, <> .. '~.: •. .;;.c.c., .. ::; '--·'·-''''-'· 

r:1edida de la disposic.i&n :,. pi1g.:'-t:t· por la · tiar:.t'B. (o por su uti'li7,GC:l.ón). :E;s"i:o · y;r_; _,,\,.!.: 
del todo correcto~ ya ql~e 1a tasa de interét'> que quisié:camos en~p1:38::t- no t~"' · 
¡.¡ercado, sino la tasa de a o wJa1iioaciÓr.; ;3ociaL Si la tierra exi€')-;la. :;;m:: tm. c1.) ·- ,. 

tiene otro uso pc)tencüd. 1 ,_,} precio d2 s2.lida ~;egu::::a de J. a \.'lL¡:_sm<:~ s~t( igu2.I <'; GP:~:r:·,f y~ f'·~':'\ 
cual sea el precil:· que (~fec. tivar~(:;;nte sf:z paguE?i IJO:r ella~ es2 tierra v er"_ eu::1n't.o i!:•sül~.ro ps:•::.~-
el proyecto, ha de mE::'d Lr-He "-" un costo c<-:rro. Si e;;::Ls te oi:.x·~· u :so po:::;H:.:te:· 
pero el precio de mercado no ofrsce una me(Li.d.a e:;,dec·u_¿,d_:a d·e ::en .,:r;;:J.c .. 't ,, 
r.-.!:;dir ql costo 'de la ticY.:Y.é~ po:r len bs:r\efie; io;:; net;~'Oi 2 qué E~C htc < :;:etoÍJ2y:-;:it:til(:; ;, A. 
:::1 tierra ya no .p-ui::de cl<Sz1¿ccal'f;c,; s ese ot:c-o uso,'~ (0_~~-"--5j:_~~~,, p:ií·f~o 66,,) .., 



.. TD/B/C -4/174 
-página 6 

15.._ Un te:::-cer. recúrso cuyo precio no refleja necesariamente su verdadero valor económico 
son la.s rlii:_'.z8.s. En los países en. desarrollJ l'Js tipos de cambie .suelen fijarse a niveles 
<;J. los qu•= L. J.ec:e.nrJ.a es s·xper.L~r é.'. l2 ofe:cta. .:::i·_ t::l caGo, ·el verdadero costo e,-:c:}6r:;ü:o 

·¡de una u..rü<iad O.e divisas tiene que reflejar ese valer de escasez· y será, por lo tcm:to, 
r:nás elevado qu~ el p:::ecio de mercado._ De. lG. evs.luación del cc: ... ·to económico de este 
~~Curso- _se .enc~rga ·.:por lo 8'elíe:cal, 8n' ·caJa _¡,2ís, 21 Dal'~co c.:mtr2.l 6 el Ninisterio dt=: . 
Hacienc1a• · .·· ·. . ·· · . · - · .. .- . · -

:. : . .· ·. .. .. . .... ' . . . . ' 

16:.· · Hay evidentemente un eleih'2nto -de discrecionalidad. en cuanto a la utiliz~ción o no 
utilización de UÍl pre'cio virtúaJ. y, en caso dé. utilización de' dicho precio' en cuanto al· 
v,alor que -debe. eleg'irse. Puesto qÚ.e el precio virtual' o verdadero precio económico' de. 
:los _terreros, la rnano dé obra . .Y las divisas suucné una. auténtica. evaluación de_ esos 
recursos· en una· ecoY!omía determinada~ el planificador portuario debe discutir la utiliza­
ción de los· precios virtuales con el órgano_ r.Gcional de planificación económica, a J7in 
de ,asegurar el uso coherente de dichos precios para los distintos proyectos reali~ados 
en el mismo ráís. 

17. Los derechos de aduanas y demás. irnpuestos que gravan lof( ina teriales utilizad.os en 
la construcción de un puerto representan un costo financiero pn:r·:-: 'el constructor. que los 
tiene que pr.gar, 'pero no coristi tuyen un costo económico para.' el país. Hay, de hecho, 
U."1a suma de dine::co que, en forma de derechos e impuestos, se transfiere del constrtlctor 

'

del puerto al gobiern~, per~ ese "pago de transferenc.ia 11 -~o .repi·.:s~nta pérdida ni gananGj::;. 
alguna para la econom1a nac1onal. Por ese; en la evaluac1on econornca de un proyecto 
portuario, esos der~chos o impuestos no se incluyen entre los costos. 
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BE1TEb"ICIOS ECONQilíiCOS -18. El cálculo de los br~!1eficios ·de una in·1ersión portuaria ¡.retenta ciertos problemas 
teó:rio0s y prácticos, debido a que esos beneficios no están ci:¡;-cunscri tos al puerto, 
sine que se extienden a otros sectores y ·grupos de intereseso · De especial importancia 
_pe.x.·~l las· cuentas portua.rbs son los derech:::J~] de_~.á's _g:r-ª-V"ám~:m.-ªs.: que. han .. de .. pagar los . 

. buqué!;;"y''Siis ciif.gas,---:y que -represert·tan-pára' :el pue.rto una corrien.te directa de beneficios, 
a. diferencia de otros que _el puerto 'reporta . a sus usuarios, ya . sean 'amdores' cargadores t-

· p:roductores o consumidores, tanto nacionales ·como extranjeros •.. Los beneficios directos 
( . . . .. . . . . . . ·--::--'-.,..-------__;;_.....;....::_.;; 

d~l puerto son beneficios financieros, mientras que los beneficios de los usuari,os- ...Qilll 

por lo general considerados como beneficios económicos. El problema principal reside 
en la correcta cuantificación de esos benefieios de los usuarios" Porque~ a menos qne 
quienes tienen que adoptar las decisiones pert,inentes sepan clarq.mente cuáles son e.so:s 
beneficios, cuáles deben considerarse corno berieficios brutos en oposición a lot~ netos~. 
y cucfl.e? son simplemente pagos de· transferenda dentro de la economia 9 se cor.r.e el· r:i.~:seo 
real de estimar inadecuadamente la importancia y la cantidad de esús he.nefi.d.os t"!.e J.os 
US'J.arios .. en el proceso de evaluaciÓn y provoeat1do así se:r::io-s errores d.e juic~o" · 

19a Al éalcular los beneficios, hay. que tene:r,' cuidado de distingUir ent.re J..os. b:r·,xtos 
y los netos. Un proyecto puede dar ·lugar a una corriente·. de nuevos iDgreso¡s e .. Una ''e·,~ 
deducidos' sin embargo' todos. los gastos en que f?e ha .incurrido para creax 'esa coi·riente:; 
es posible que la cifra resultante no constituya todavíalin beneficio neto pal'3 la 
entidad de que se trate ya que, en relación con la m~sma corriente~ es posible <.JU.e, se 
haya producido~ por eje;:nplo, una pérdida de ingresos en otros centros de la misma 
e;:üidad. De ahí la importancia de tener en cuenta los costos de oportunidad en le. ·A 
evaluación de los proy~ctos. · 'W' 

.t ... · Bene_ficids de··redÜ.cción de los costos- por ·disminuoiÓrJt 
de los gastos de eXPlotación· 

20. Una inversión portuaria puede 9 dependiendo de la s1.tuaci:.~n » al.ivi2~c- Je, cc~~E·ero r.~ 
au•nentar la productividad y mejorar en términos generales. el tiempo de .rot,C?.ci.J;q.,, 
reduciendo así los costos de tiempo de espera de los buques~ a trag_ce ,¡ · · '~''' 
ca~-ga y, posiblemente, g.:wtos globales· del transporte interioX',. ALg1~m::'!'=" 
portuarias, al hacer posible el transporte de mercancías en buques de i'!!.2}!02'.~ ~;e"!"?!:(';; 
reducen consiclerable:1ente 9 gracias a las econorJ:l'as de escala 9 .el coco t.;.) d;cü ,,_'L'. 
:,arít:ino por. to:1elada da carg3 o · 

21. Los beneficios de :c·<:::du.cción de ¡;;ostos que supone la dismirl't:!,cióY>, ·1lb !?..'f.' 

explotación son importantes y relativamente fáciles de calcula!:~ en t,~_n;~.Lhc-<O n:nn~;t;n::tc·o:. .. 
Se trata de beneficios rHrectos resu.l tantes de 1a i.:mrersiÓ11 -po-rtu.a~rl:t .q<~:::;,, ~)e::; 
correr;ponclen inicialmente a los ÜS'..).a.rios (ya f;ea:n arrm:.>.dores ~ ·c~~y·g:;.>clc~·,;s,) ;:y. Z' J::, 
nds:i.ni-;;tración dal pue:r:·to, flLsect~~~J:~~~~~aeráp ,en g"1~.~~~·_)-ng_·~:s"_L~~J:"': .. J~?~-"?:i'.~·~~,~ 
fJ:_ci.~JL.5!~~sa :re~uc_ciónd.~ los costos dep~-ª.~::~ de la pc~ítj.<?a d'='--~ts_~;~Lf"~:?-~_9_J::~~:L_''='I-:!~.~?~'·'~~"­
~:..J20der ecor16mico :r>elat~vo ~e l9s disti]Ü~5 pa:r~eso. ~a~·e~u~~~~~iE~._,.0~:::__,~~.:_~!:'?':~_.5í~~~~ 
~~vorece a los a.r!!'.adores .. _5::Jt:c.ra_!1Jeros como rem.t~ tªclo de l~ ~Xl.~&eE!EW ~~-g"~"-9~:;¿~,~':':. :~~~~ 

.;ii~r~~~iif~~~~~;:~¡s~~~~=~~!!~jt~;~:~ei~t~~*~!~;~~~~~;~~Jt~:, ''""~,a.? 
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a, . .. ... t-v. 
..,las conferencias mdítir.r;!s del)ido a l::J. .forma en q\}.e éstas fijan los fletes !if. En el 
· cnso ele los 'uu.¿ues Ji·_Í.r;;t3d'J~;, en cam~üo, son mayor-es las posibilidades de que los bene­

!icios de la r'.:!ducción de costos se extiendan al país. inversionista en forma de fletes 
nás bG._'os; o de u::ma!19ias üi.recto.s derivadn!:: del :;:::.go d8 menos sobrestadías :o clel cobro 
¿e pri~~s de celeri¿n¿. 

22. Al ~~lcu:I.ar ·lo~ ben:~Tic.ios de reducción de los costos, el criterio que hay que 
utilizar 8s l2 p:!:".i.::ua de ;'ce~:: :/ sin", en la que se pl·egunta cuiles. serán l'Js ~os tos cün 
la inversión y cua'"l~s habrían .sido . sin ésta. (Esta prueba .no .es la misma que la llarrta.da 
de "an1;és. y después"' en la que se calcula cuales eran los costos antes. de 'la inversión . 
y cua'"les serán después de efectuarse ésta. La diferencia .entre los resultados obtenidos 
con nmbas pr.lebas puede s~r import~nte en el caso' de .las inversiones portua:das~) 

23. Para dar un ejemplo·, si el costo total del tiempo de espera de los ~uques en ·.un 
puerto es armalmenta de tres millones de dólares ahora' y se reduce a dos despüés de una 
invers.i<;)n .e:n e.w:pliación ele. las instalaciones, la :pru.eba de "antes y después" dice que 
los costos se· har. reducJdo en U...Yl millón de dólares. El resu], tado es el mismo que daría 
la ·prueba "con y sin" siempre que entretanto no se haya producido un incremento de 
tráfico. En·caso de. aunento de volumen del tráfico que utiliza el puerto, en·efecto, 
e+.costo.total del tiempo de espera <le los buques podría aumeri.tar, a seis millones de 
dólares, por ejer~plo, de no efectuarse la inversión.· Partiendo de esa base,:la prueba 
de "con y sin" arroja un beneficio de reducción de costos de cuatro millones de do'lares. 
En general, la prc1eba de "a.ntes y después" conduce rrru.chas veces a una subestimación de 

.os beneficios, r~~zón por la cual no debe utilizarse •. 

24. Para calc':lar la reducción de lon costos del transporte a que da lugar una inversión 
:e,n·i.~aria es ¡;::.~:::ci3:, snbe:r.·, no· solo el volurnen, si!1o también el tipo de tráfico y de 
buqu· . .:;~ que u·~.ilizarán 1i1s insblaciones dEÜ nuerto. Es, por lo tanto absolutawente 
indispensab}e co!1tar con prt::visiones exactas, tanto ael tráfico marítimo como üel tonelaje 
de la ct.~rrrC~. La cuestión de las pr12visiones del tráfico no se abordará, a pesar de su 
importancia, en el premmte est{uifo-; sino que se tratará a fondo en otra publicación 

~ de la UHCIJ.'A'J (I<Ianuc.l de F'lnnificac.iór: PoTtuaria). En .el presente inforrr:e se da por 
supu.¿~nto que l:nJeclen obtenerse urJas r;revisiones r2zonables y· se evalúan sobre esa base 
lot beneficios cor:respon<liente·s ~ 

·B~ B~.:neficios oi.le ranorta el aumento de las actividades económicas --------· 

25. ~Tn pr::y-ac:to portu.::~rio p'.l~d.:= ~stimular el de::;.:;r:rollo eco!1Ómico o ailli!entar las acti­
vidades et::onó:!llc&s, tanto en las inr:·,ediaciones del puerto como én otr0s sectores: Q.e la 

. economía. En esta esfera lo~ beneficios no son tan claros como los de. reducción de los 
'costos. ·En prir11er :Lugar, hay que ·dera~strnr que, la actividad económica sólo pedía des-· 

\arrollarse eil caso de lle~arse a cabo el proye6i6 portuario. Tal sería, por ejemplo, 
el caso .de un establecimiento industrial que depen:liera en gran medida del swrrinistro 
de materias pri!::as bai·atas que· hubieran de transportarse por vía marítilna y requ~r~eran 
por lo t'mto un puerto. espccj al ]}. Por otra parte, sólo si los. recursos utilizados 

e. . §./ Véase el infoma :i« 1a necreturía de la CIGTAD, Los mercados de fletes y el 
nivr~l y ln estructura de l::,s ~·letes (TD/B/C .4/30/Rev.l), publicación ue lus l'Taciones 
llniriQs, i!C: de venta: S.6S).II.D.l3. • ' · 
- -

]} Véase en la secur.;la parte del presente .inform.,:: el eBtudio del caso Nº :.; 
El r,ue:.ct6 · ir.dustrial de :3unev. 



en esa actividad· econóln-ic<l hubier·an quadado 
-manera menos productiva ~li otro lut,-ar, .cabe 
b~nnfic ios. reuresenta:los uor ese aumento de . . . _ ....... ' ~- .,- ... . . 
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ir:lproductivos o. se hubieran utilizado de 
at:ribuir a la inversión portua}'ia los. _a, 
actividad éconómica e • 

26 ~ Cuando un proyecto portuario da lugar a un aumen-tG de la. :prod.u,cción · c,gr:ícola: o. . 
i:ndastrial debido a la reducción .de los costos d.e transporte~. y se d.:¡.n las condic.ioiies 
ar::-5."iJJ e:XlJ'.lP.stas, el be.ne::ficio económico de la inversi6n es el valor neto de esa·' 
p:toducci6n adicional. U.ny . qu:.e -~~cardar qu'e el valor. neto añadido del aU!!lehto de. _la : ·.· 
pro\3-ucción y la redu~ción de los, costos como consecuencia del abaratamiento: dEÜ·, transpoi·te 
debido al mayor tonelaje: no 'deben contarse dos veces~ por lo-tantog en la_medida en que·., 
el }ro,yecto portu.'ario tenga como resultado una :t·educción del· costo del transporte: ·q1.1e · 
permita un aumento de la :producción j el r-Bneficio será el valor neto da .este aur:ien1.o o 

21. · Ta_m.bién es posible- .-:1ue la· inversión p~rtuar-.:í,a tenga· por obJato · extenclez: o aÍr1pJ.'iax~ 
·los r::erca·ios de las 'mercancías producidas en ese momento. Piénsef.ie ~ po:L" e;)m~~plo, . en e] 
caso d<~ un aumento del calado de u.n. puerto de un país .A~ o en la constnwció:n c1e.·ml · · 
nuevo puerto que pe:crni ta la utilización de huques mineraleros de mayor 'tarr.::ü1o gjo Si,, 
de no efectuarfje J.a inversión, pü.eden ut:il:{zarse buques 'de 50.000 TPM~ mientu.1s qU.1f; 9 . 

en caso de efectl1arla, puede .. acogerse a buques de 125.000 .TPH, ·la :reducción de:l,. _-ccn¿to 
del h~c:nsporte permitirá ve~J:er el mineral en mercados que. arites estaba!) 'fuera del o : 

i alean~ e. del país~ .. Como. el ._pre~io se. fija pr9ba''olem:n~e en los me::coados e:;~tra'n,)ex-ot!·; .. -sl 
benef1.c1.o de esa mvex·sü5n ser~a el 1ngreso neto ad1.c1onal resultante de loB menÓTes'· 

" costos de' transporte. 

" v. Otros beneficios~ beneficios secundarios· e intang~~_l§~ ·_.-e 
2ú. Euchos ele los beneficios incluidos en est2 categoría no son fác::U.Jner:tc; r;uanti:fie;;~.'S::o:~s 
en términos monetarios. Un puerto puede coiwtru.irse porq_ue ·un pa.ís qD.iere s2:r:· auto~ 
-suficümte y no' depender-de -los puertos extr2njeros vecinos, o por 111otivos d.e d.efcr;¡sa 
.Y de seouidad nacional, o inc.luso por raz~nes de. prestigio o El proyecto :po:ctua:I'~·'-" 
puede contribuir a la consecución de otros objetivos de carácte:r. social. ·y ~~;~.:J.ít:ii.;r.),, 
tales co!Ylo la desce~tx·alizacióri del .crecimi~nto demogL"2.fico 9 . la· estal!.i1.:Ldad. :poJ~:I:ticn. · 
med"iante un ~juicioso desarx-ol~o regional y .otras metas n.o econ6m:í.easo 

29. r .. a .mayor parte ·de estos benef.icios- son difíciles de encüad:r.:n~ en v.n& evzd.Ú.ació':c.< élt:~ 
t ~ a~· ..; , ... n .. ~.; . ~ . E:\- -t. r1. ~ .. , ·. r- "; - · .'\ .,. .. +n d~ A:jc-P·-~·~,~ .... ~~-~;1,~ coses y oen~..~.lc~o,,. e ... o:rtOffi.:..COco ·>!~ .o~o ca.,os _a ~nlie.rslon !211 u.n_pro¿;ec •. ,. ··--- ~0.-,-~,c~,·--.c~·, ........ ~. 

:po:rtuari.o es s0lo uno ele los _va:ios m9canis:cos mediante l0s C\J.a.les puf:dro:.z~ o!;tode:ns:i:'.c· · 
Por 1~ gener2.l s:~ er.1_;:1.ean, aü.er~tas, otra·s p::ll:Ct;.j.::::as [.Ubertv.im.?.h~.nlen~ :fisc21Bf.' y _e,(;;1"t."j·\:.,.,-,_.,:i . ."r:;~ 
y es ir.lp:cobable que los beneficios puedan .con p:r.op1edad. at:cibui:csé · sYG1'u.sJ.varni~1,te ::; ~'9. 
inve:::-.sión portuaria. 

30. Relacionado con esta ca tégo:ría de los b<.;n.eficios secumlarios 2-e enc~i.en:b:a ·:-:} CJ::;r,~oc1.r:· 
t • ' ' ' .. " , -'· . 'l .r>". • . •, b''~ <o ,., ' ' , • y tun as vecet> utll:tzado concepto o .. a la ex"Gens.:wn de los ">ene.!.. J.c:l.os r,¿, _..,_o.a éV. ·-c.r.¿{J.c 

1 ' . 1 . 1 ,.,. + - • 1 . d t "' . "' .. .., "d '1 ~ ' ., ... -mu iap-lcG.dor 1
• ~l. ef~:>cvo liTU.l'tlJ?-lca oro, en eTI!'llnos mas senClJ..J..OS; el. z~J.cz:n;;o <e:.f· .i':· 

rEi.nve:csión de los 'beneficios de un proyecto a lo Ún·go de la. cadena eorwt.i í.:.;~:J.J;;:¡ pe,~:' 
cHrlr.< u.no de los sucesivos beneficiarios es. :nuchas veces utilizado <~OtilO. o.rgu:t!\2rá.eo )Y~·::c.: 

l J.o::;-y.:romotcre_:::r .ele ~ rn·cy0c,to portuario, ~ue ~-de ese rimi~O 9 dan u.na :; .. de<-1 m2.;_:~ .:t;;-1\róy:·: " 
Í de los bene.f..l.cJ.os que" segun ellos~ :eepqr-car'~. (~l. proyac.n.:o, El) e? .. r.mE:.Xü a. le: s.' .. ,, ·Y" ····· 

!_d.:'!! prc~ente inf'JX'ffie sr.-: e:cpor..e un senci1lo ejemplo f!Üe ?:.::.':~-~-~stra la f~:::·'?Y}'-'.~ .. ·=m_úis1:t.::•;& 
\casos...J _de ese a:r¡:;UJI!ent<L • -- .. - ~-- . 

íj) Véase en la ~ev.mda parte del pre!)er'!te in.fo:...rm•.: r;l estudio del caso 1P 4, 
.f:)_~~~rto d·G -~:· 
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-31. En el caso de los países en desarrollo sé afirma algcmas veces qu~, dada la existenC'ia 
de un alto nivel de desempleo en las zonas urbanas y de subempleo en las rurales, deben 
~incluirse entre loe beneficios de un pro;recto los beneficios indirectos atribuibles al 
· :':fect.o rnul tiplicador. Esto en cierto en la medida en q-:.le exista una capacidad exceden­
t.3rin de !n.'oducción que no sé utiliza por f:ü ta de (lewanda. 't~l efecto multiplicador 

· se amortigua cuando la canacidad de producción es insuficientb-:: ~·incluso por escasez de· . 
_éapi tal y de mano de obra capaci taó.a, sit-uación· bastante frecuente en los países en des­

. c.!.:·rollu. .En tales condiciones, un ~u;nen ~o de la de:nz.nda no. provoca, por lo general, un 

.aumento de la producción sino, más probablemente, un aumento de. los precios o de ·las 
iinportacior1eS. No puede' por lo tanto' hablarse de otro aumento neto de los beneficios 

· j'ebido. al efecto multiplicador puesto que, tolilando ,como base el ejemplo a·nterior 3./, 
el ingreso real de las industrias productivas aumenta a costa de una disminución de los 

'ingresos reales de los trabajaclores. A menudo, este fenómeno de estrangulamiento del 
_·lado de-la oferta suprime, ya al iniciarse el proceso, los posibles efectos multipli-. 

-::adores. A U1enos. (!Ue se pueda estar razonablemente seguro de que existen las condiciones; 
· necesarias para que se dé realmente el efecto multiplicador, debe considerarse con suma 
prudencia la justificación de un proyecto basado en los beneficios derivados de dicho 
efecto. 

32. En resumen, ··los beneficios de un proyecto de inversión portuaria ·pueden ag·ruparse 
·en tres categorías·: i) beneficios direGtos para el puerto~ ii) beneficios para los 
usuarios de los servicios portuarios y iii) beneficios Índirectos y,>ara los proveedores 
de los·distintos insumas del proyecto. No todos estos beneficios son--necesariamente 

Aeneficios netos para .el país. Un beneficio para un grupo de ipterés puede representar 
~n costo para otro. Por eso es importante dete1~minar en quiéL recaen los beneficios, 

y qu1enes van a sufragarlos. Un proyecto puede no ser financieramente interesante para 
el puerto,· pero ret;ul tar económicamente acertado desde el punto de vista del país: La 
forma en que el puerto o el país puedan aprovecharse de los beneficios resultantes de 

·una inversión depende del medio económico en que se encuentren y de la política de 
· tarificación del puerto. 

33. Es evidente que el tipo de beneficios de una inversión portuaria, depende de la 
naturaleza de la propia inversión. l~o es imposible, aunque sí improbable, que una 

-~ ir2versión portuaria pueda dar lugar a todos los beneficios enumerados en el cuadro l. 
t·iás probable es que. los beneficios de deter:.:ina9,o grupo no se.::1 más que pagos por trans­

' :ferencia dentro del país, que no prod.uzcar~ n~ngún a-.J..C'cento neto de los beneficios 
· nacionales. Debido al carácter particular de la función portuaria, también es probable 

que parte de los beneficios vayan· a parar, al mehos de raoi:nento, a grupos de intereses 
i.:A fue!'Ei del pc:ís. 

2/ Véase el antxo a la primera parte del presente informe • 

• 
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Posibles beneficios de la inversión poru1aria 

---·~- -~~··-··· --·· . 

I ~ II ~~ III 1 
·---.,.-L------------'---:-----i------,------------· -.· ._¡ 

1 

1 

tBeneficios directos·para 
\;;1 nuerto 

.. r:--~1~~esos adicionalet: .. 
¡ por derechos pagado,_ 
· por los buques 

.· 
ii) ·Aumento· de los iné,"Tesos 

iii) 

netos de manipulación 
de la carga 

Alquiler adicional de 
terrenos hecho posible 
por la inversión 

·------·--··-·----------

Beneficios para los usuarios 
, del puerto 
¡ 

i) · ~~orros en el costo del 
transporte terrestre . 

ii) 

iii) 

i~) 

v) 

vi) 

vii) 

Ahorros en el costo 
manipulación de la 
carga 

de 

Ahorros en el costo de 
los seguros 

~~orros en el costo de 
los intereses del 
capital inBovilizado 
en equipo 

Ahorros en el costo de 
· la estancie de los 

buqúes en puerto 

_l(.horros en Tos costos 
de ezplotación de los 
l)uques, debidos a las 
economías d~ escala-a 
que da luf?r la Utiliza­
ción de buques de nwyor 
éalado, hecha posible 
por la_inversión 
portuaria 

Aumento de producción de 
las industrias usua:Cias 

Beneficios indirectos p~Ü:a. 
los proveedores de los 
distintos insumes · 

i) 

ii) 

i iii) 

Aumento ele los :i.ngn:-· l 
sos de la mano de ob1~s ! 
relacionada con el 1 

1 
puerto i 

! Aumento de los ingre .. ~ • 
sos de las industria~s ¡1 

·relacionadas con el. 
puerto 1 ¡ 
Aumento de los benei':j..-·1 
cios en vi:r·tu.:l del ¡ 
efecto mui tiplioádr:rr.' ,· 
si lo hqbiex-e · ¡ 

• ¡ 
¡ 

1 
! 

l ¡ 
D 

1 
i 
1 

del puerto hecl1o 
por la i1:1versión 
portuaria 

posi'ble 1 
l 

l 
~~~----- __ ,...__..e;~ ......... .,..~-------"~~-----···· 
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Capítulo V 

-COMPARACION DE ·COSTOS Y· BEli~ICIOS 

Y". :Ya se. h:;. r:::::i:cl::dp sue: tod•J. p;royecto de ü~~;er:.. i~5n portlt?..ri :::. leqriiere u..11a seria · 
evaluación financi'era. por parte de la administracióu del puerto, evaTuación que no es; 

··-·sin embargo r suficie!-1 te por sí _s_~.lla pé;ra deterr:ünar si el proyecto debe o no debe 
lle';~rse a cab~. ~so pe.:r·cce in::E.car que el ·.rroce.::;o. de evai<.li:.:c\ón tiene· ciüe· llevarse mf:.::; 
lejos; de modo que inclUY.E! __ élefTI<;.p.t_q_s. que_ ~.!"capan al contra], directo. de 1~ adminístrac.tór:. 
portuaria •. La evá.luaci.ón puede hacerse a nívelloc-ál~ ·a.·iüvel n3'(üorial,.o 'iriclus·o:a·'--'·:· 
nivel re¡;iorial. &:1 el .presente informe se analizará ·er paso del ni:veJ.··portuai·ió ·al ~­
nivel .nacional, teniendo presente que los principios bás.icos del proceso ·son fundarhén­
talmente los mi~~os a t6d~s Jos niveles. 

35. Una vez. _c.alcul-ados los- costos· y beneficios d-el yroyect6 pára la parte de. que se 
tra-t€, es neé~sario coi!'!para:tlos con los de otros· posibles proyéctos a, fin de determinar'· 
~rt merece lá pena llevarlo-efectivamente a _cabo. 

·. 36 .. Los c~stos y los beneficios .de un proyect;) se producen en diferentes períodos y no 
es~n directamente COffil~arables;.ya que un do1.ar de hoy vale más que un dÓlar de dentro 

de un año. U~ dólar colocado en el banco alwentará a razón de i% (la tasa de interés) 
para convcTtirse en (1 + i) dólares al cabo de un año. Un. d-ólar de ahora equivale' 

· flUE:s, a (1 ·-+ i) iólares de dentro el~ un año. Análogamente, una persona razonable prefe­
rirá un benefic:ib imnedia to a. ese misr:10 beneficio dentro de cierto tie..rrroo. Eso e:x.11lica 
la 3Xistent::ia y la necesidad de una tasa c1e aqtualización que permita c~mparar los~ c¿stos 
y beneficios que se prod~cen en distintos momentos. 

) t. Para conocer~ i.J válor :actuiiii·z~do ~e un dcÚar recibido dentro- de n años puede 
consultarse tina '~,~·Jla. dP. ~al¿re's' ~ctualfzado~, que po es. sipo una· tabla de rendimiento 
de las obligacic:.es, en la que se tiene en cuenta el interés compuesto. 

38. Pará ilustrar eÍ proceso de actuc::lizaci6n, tome~os el ejemplo siguiente: un 
proyecto cuesta 10 millones de d6lare~ y requiere un año para·_· ¡:¡u tenr.inación. El'proyeci.,: 
reporta beneficio3 netos por valor de ~3 millones de dólares durante cadt:l 1mo de· 
los 5 años de vi.:lJ. útil de las_ nue·1a s .Jnstalaciones •. Para simplif.icar, se supone que 
los c8stos y l)e:nefici~os se prcáücen :.;;i · fin2l d,e c2da año y se· utiliza una tasa ·de .4 
actu:üü:aci6::1 d~;l lO¡ó. 

-· 



Año 

o 
1 
2 

3 
4 

'5 

Costo 
(millones de 

dólares) 

-lO 

Beneficio 
neto 

. (millo~; S de · 
· _dólares) 

3 
3 
3 
3 
3 

· Factor. de , ¡ 
actualizació~· 

1,000 
0,909 
0,827 
o, 751 
0,683 
0,621 

i Bl valor neto actualizado .del p..i.:oyecto es de l, )73 mHlónes de dólares .. ¡· 
B. La tasa de actualizacíon-
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·valor· A 
achializado W 
(millones de 
. d6la:!:es) 

-109000 
2~727 
2,481: 
2,253 
2,049 

. 1,863 

.39o · Reviste una importancia decisiva la cuestión de la tasa d •2 actualización qu~ debe·. 
, v,tilizarse ·en la evaluación. de los proyectos. Para apreciar la il.."lportancia de la elece'i.rín 

de dicha tasa y sus efe e tos., c,onviene examinar su relación con el valor neto a~~t•::tal:i':qa.de; o 

relación que puede resu¡nirs~ diciendo que el valor neto actualizado dísnlinuye' a iae&L1a · . 
que all!'Jenta la tasa de actualización, o: que el primero es una función inversá (le la 
segunG.a;; Siguien:io con el ejemplo anterior y utilizando distintas tasa.s cte actuali:::;a,;ió'n, 
se obtienen los siguientes resultados: 

Tasa .cle--a-c-tttcdiz.:~ción 
(porcentaje) 

5 
8 

10 
15 
18 

· Valor neto 2ctualizad.o 
(millones de dól~-

2,843 
19832 
1~247 
0,049 

=0,.524 

El proyecto es inacc::r,tahle cuando las tasas de actualizaciqn son ligeramente 5upe::>;::'i.o:r-s~.:; 
al 15% }:2). Si se elige una tasa de actualización del 10.7~~ el proyecto ar2:~ja · ·. ·v~:;.lc:;~· 
neto actualizado positivo de lv249 millones de dólares y ess en ·consecue;:wi:o.~ ac~;p!·.;c:."'(;l.:" 

!}./ Tomado de las tablas d.e valores ac:tualiz¡:;doso Cuando se t:r·a·ta} come e:r., f;f3 h= 
caz.o, c.le una corriente constante de beneficios, hay uri procedimiento directo :para. ~:.:a1:.;1Üc·.c 

ese factor, utilizando la fórmula del valor actualizado de la :renta ~~or:r.ef;~xrt:di:;~r::ts, '·' .. · 
los beneficios constantes. 

1 r 1 . .~T 
P = - l .,.; -(-;--~;n J n r '.L+-r 

L. .. 
.En el f:jemplo dado, los beneficios s1lo comienzan a partir del 1 y,, 

j __ ,.[' ·1 ]'- . 
__ Pn_ = Q,( ~ _1 __ - Tf-;P,_m _ _. = 3. 7?1 

Les. tene.ficios ac'b.lalizados se elev.3n~ lJOr lo tanto u a 3 millones. de d.Ól.é.:.::ces :;.r 
lt. 3T5 rr.illones de d61ax-es., Si de. esta última suma se deducen los co::á;os 
l'or un total d.e lO !:lillotn;~s de dólar.::t~, el :resul bd.o es el miemo, o 86& ,, 1" 
de dólares. 

t•::: ~-

];Q/ En realidad., con ur:.a tn;:,,:;¡ de acrualizaeión de1 l5,24Y:~ el "\ralor:· ne'l;(;· a.c-h.la.LL:<:ú'lo 
E:r,; J:'"..llo. Ena es,. p'..tes, l<J. Lif..;a internu ele l'Endi!r:i.e!ÜO rrue f."-:: exami-na 8r.t lon 
pi:t·r:1 .fos 60 y 6i. 
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ftO. Esto da lugar a la posibilidad de manipular inJ.ebidamente las tasas de actualizaci6~:. 
!H!.'a jn!:iti·fic'Jr los prbyectos •. Se h3 at>ogado por la utilización de' tasas de act-ualizG.cién 
bajas para los proyectos. públicos alegando que, a difer.:mGia del sector p:civado, el 
go"oierno e'sti oblit3-ado par.:~ e en las generaciones venid.eras. Aunque eso. sea· ·cierto, el 
c·_:spl.i:rri.entc Ll'3 8~'3 ~bli;_:;aciÓr:! r:1edi.:mte la r~ducción :'i·e; l~s té:.:.:J.s de ·actu:.üiz2ci5n ·no 
p· ... wde s.e:c tina soh:cióil. La soJ,ución residE:, por el contr2rio, ·en la m;;;dicién ad.ecuada 
de los beneficios que reportará el proyecto a las generaciones futuras y en su inclusi6n 
"".,..,+,-:... ., ·"·<: 1"1,:-.nu-rl· e·; r,s tr.+alos •iol ,;·ro,,·u._:..·to 111 1 
.._. . .t.;.v.L_ -J- --:-·._.• -'-' -u ·.~ .._ .;;-·a.~-" .:!:::!:;J • 

~-1. ~En lo ·que se refiere a l'a adninistración del pU:ert_o, la tasa de actualización que 
C.ebe.utilizar en su evaluación del proyecto es ·el costo de oportunidad del capital, que 
es la tasa requerida (nínimo acepta1üe) de rendiiniento que puede obtener el puerto con 
ese· capital dedicánd::>lo a otro uso. La tasa de .actualización utilizada no debe ser 
inferior al tipo de inte,rés que ha de pat,rar· el puerto por el capital tomado en préstamo, 
Es posible que, dadas las condiciones del préstamo (porque éste. se haya obtenido, por 
eje¡:,plo, para un pr.oyec.to determinado y no pueda utilizarse; o no; se habría podidó 

. or.Jtencr, ·para otr~s fines), el costo de oportu:nid3d del c~pital pára el puerto sea 
precisamente el tipo de interés auepaga.por ese préstamo. 

42 4 Desde el· p1.mto de vista de un· pr,ís, los costos y beneficios nacionales deben 
actu.alizarse con arreglo a la tasa· de' actualización soc.ial, cuya determin3.ción es una 

aco:T~pleja. Cl:est~én q\l~ rebasa ,l~s límites de~. presente docUJ!l~m~o. E~ valor 'de .dicha taSE1 
wse E'S:f)eClflCB a 1.1.n nlvel poll tlCO muy super10r al de la admuustraclÓn del puerto 7 pero 

no debe ser en r,ingJn caso inferior al dc3 la tasa efectiva de ·intc,.rés exento d~. ri~sgos 
que corriente1.1er.te se percibe (o sea 1 le:. tosa de interés corriente que devengan,, por 
ejo::;:;.plo, lo.s lxm.os u obligaciones del Estado). la tasa de actua1i~ación social utilizada 
en el proyecto p:J!'·taario debe est;u, además, en ar.nonía cort_la utilizada en .otros 
prúyt:cto~ !J~.f<J1icos qu.e se estén ejecutando. 

43. En el pres~nte 3.nforme se partirá del supuesto de que ln tasa de actualización 
soci2.l es 1.w el(;~;-:sr:to conocido y es!JecÍficado p.:n~ el gob.i.erno nacional. El hechci de qu·3 
lás ad;nLüsh'2cicnes de los puertos sean entidades oficic;;les ó senüoficie.les controladas 
por e] Dstado c:or,tr.ibuye á que el': costo de opQrtunidad clel capital para el puerto sea 
iE'.ral a la tasa d<= actualización. social estalüecida por el gobi·2n1o. 

44. .Aung;.:c-< la t:..sa tl2 act'.lalización social no está dete:cminada por la adr.1iniStraci6n 
d.:::l _puerto t los tVah.:.adores de los pro;}'{~ctos po:ctuarj_os deben tener conciencia ele sus 
Clj!~secu.::ncia.~ ;¡ C.e su ir:!pcrtEmcia, y no consideré1:c exclusiv·amente la Plecárlic:a de su 
i..!1fl'Jenci"1 c-1'1 J.~s c:flculos r:'J.méricos de los estudios de costos y b.snefi:::ics. 

1ll La reciucci·5n de· las tasGs de 2ctualización sólo se justil~ica:' cu::ndo la sociedad 
a'lvicrte que c:t c:cnsumo <:ictual 8G eY.cesivo, y cJ.el:lasiado reducidé.is lns inv:rsiones, tanto 
en el sector y>r:i.-,'.:d.o coso en el puol ico, en cuyo caso hay que t:r:a tar de f:m:.ent.ar los 
dos tipos de i:wer.:::i:5n .. Uns. decisión de esa :cq tegOría tendría que s~r a 1.m nivel mucho 

anás ?.lto que el nivel del proyecto. Eso d.gnific3 que, en el C"!SO de un :prQyecto 
WI'.Po~tu;:¡rio, la ev::;.lunci.ón d,:;: l.a i:cwE:rsión no debe depender de una mr:nipul2.ción de las tasns 

de actu.:llizaci6n r::r,cani.nada a hacerlo m.::ís o r.1enos favorable. 
0 
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45. 3on vn:rios los m9 ':aclos ele evfl.luació~ que -:-Atetl.:m err.ple.:::rse dependiendo de ·lá natural·::~,-. 
y la .mc.gnl tud de b il~Yersión. Los r.:~h.odos .. ,á s corrien tr:~mente u, tilizados son los . 
siguie:1tes: i) el Ó.é la tasa me.d·~.a de rendL.tiento; · ii) el d·ei plazo de. ~mortizació~¡; 
iii) el del valor neto actualizado; iv} el de la relación beneficio....:costo¡, y v} el de l-1 
tas:1 intenta de rendimieYlto. 

46. <La evalU:acfón financiera que realiza la adminis"tración del puerto podría efectuarse 
·¡c:or cualquiera de los métodos mencionados. Para los·análisis de costos y beneficios 
ec::onómicos, sin embargot las técnicas más aprorJiadas son las tres últimas., · 

A7. La evaluación f.inanciera que realizan las administ:racione·s--a.-e--J.o.s._;pJH~rtos se basa 
e!'l los gastos e ingresos monetarios correspondientes a l.a .. ;·inv·e·:&s16n. ·-Est."é.f"eValüa·ción 
se hará en .función del ·cos.to monetario ·:recil de .la i.11fraestruotUra ~ .la conservación y l<:w 
·operaciones. A este respecto es impox:tánte la ccirr:iente de fondos: del p~~rto p · por: :to · qn:.e 
es· preciso ·ueter:niriar a.ño por año las "entradas· y las sálidas en efectivo: - J...as errh•ad::<s 
se compondrán :¡::rincipalmente d~. los derecho.s ·portuarios. adioionales 9 lqs. in.g;:res~s obtenidos 
como consecuencia de la ¡nani:pulac.ión de carga adicional y' posiblementa·s del alquiler 
:ie terrenos. Las salidas, por su parte, comprenden los reembolsos de lól:? préstamos t.:;i. 
i.os hubiere, los Sueldos j" salarios .de la mano de obra calificada y no calificá"tia; ··y }os 
:;>agos por concepto de matS:riales y equipo.· Estas corrientes .. constantes de fondo~s ya . A 
se trate de costos o de bel:).eficios, deben evaluarse con un criterio cqherente. . W 

<.S. Un sencillo ejemplo basbrá para ilustrar la mecánica de los disti-rTÍ;os métodos". }":_;1 
~;uerto va a comprar umi gTÚa que cuesta 450.000 dólares, y necesita otros 50~000 :pa:ra. 
.i.nstalar el ::~.uevo equipo~ con lo que el importe. total de le inversión a sce:ndera 

.a 500.000 d61a"res. La administración I)Ortuaria estima que~ con la nueva g.rl.Í& 9 los fJ:l.f);,o;:;~ 
de explotación y de mano de obra podrán reducirse en 110.000 dólares al a.ñ.o ~ aht·2s d.a 
pa¿fclr los impuestos, durante los })TÓximos lQ años,. transcu:c:ddos los cuales no Se pTevén 
nuevos ahorros y el ·•alor residual· de la ~.ti':-. ser~ insignifica:·:te o. Esa reducci6n l.'eprE-··· 
senta los ahorros (beneficioE) netos que· r%l.izaTá la aclrninist ... :ación del puerto si 
adquiere ¡~ grúa. 

49. Lo prirr>.ero que hay que tener en cuenta es que la inversión en e8trnctU:ra ó equi:~)ó 
tiene ·J.Y.a vid:::: títil superi.or a .l.lrl .;:?ío, por lo que su cesto no puede y a efectos f:í.sGal.Hf.;" 
imputarse a los ingresos;; sino que tiene que irse amort.iz.ando d.u_ran·te la: v.üia {t¡¡¡). acd;::.-v':' 

•• < • < • .~\%.¡,~, ........ ~ • 
·de que se trate. Para calcular. e1 1ng:reso ~:)'H,1. 2- 9 hay que deduci:x: d.e lo,:; :Ln.f;~C'e!eP:::. 

la depreciación anuaL Suponiendo que la admin:i.d.ración clel puerto nt..il:tcó la de]f!:!'eoi;:.­
·~ión lineal, los costo.s <:rm1.ales ele clepred.ación equivald.rán al ·10j~ de la invt-,:r:elén t;:,:L 
de 500.000 dólares' es decir~ a 500.008 dóla::r(~S ;:¿}. ario. Por otra pm:te íl ~1e r:ff~yo:.·;·(;~·· q;¡.;<· -
impue¡:;tos que é,;ravan. los in8reso~ del puerto s,:; E:levan al 33 1/3~1:.~ I-'::~s ·Cifl.'aS coni;LúiV:r; 
y 1a· cu.enta de la. corriente de efectivo W seTán las sib>Uientest · 

\ J:Y En el cálculo ·de la co:t"l'iente rle efectivo s~5lo se i:.iene en eu.ent& el a..t\:;et:i.V'-' 
T'ealmunte pagado y recibido (o ahorrado). La corriente neta anual de e:fect tvo :~.nu.:f A .. 

· t · , t a ·1 -- J · ~ 1 1· · , c. - 'IG11 • ~·l · ·· r· '\ • c._o enlJía para· .O'OS _os a~1n;:; ·esr;aes c..:; pTHner:o es o.~; ;;ü.li\., do ares. c:t ::ca {1u.::; .na,y ;~.s 

CO!llparnr con la de ·los /~O.CCO d6l<:tres ¡_-¡ qúe ~iSt::i<mde el ingTeso a:nu.&l dfll\:"ifA.1é·s u.e }l~lS!2i,L\;;<; 
los izr:.!>uestos. L:l d.i.fc:r.·anc~.:J f.~ntr<.; ;.;;nbe.s d .. fr2s reprt=H3erlü:: la cuantía <Is Ios. costo~"· i'i.;.:: 
.·l , • • .,( 1 ' .l. - .~ . ,~ w.,!; ~ "-, ,., .. ~, ' .·• . t i. J 
~.eprec1ac:u.>n~ a CUcJ. !1-..1 ':"' "'::."'' ! 1 -~-~- e<.:" C':"Jnceoto •o,Qn ao .e. 

-



Ah1,rro anu.al en efectivo 

Depreciación de .la: giúa 

. Ing-reso adici:on:d .. antes de pagar los 
impuestos 

::Impuesto sobre la renta, al 33 1/:l;~ 

Ingreso adicional después de pagados 
los impuestos 

Corriente anual neta de efectivo 

Cifras colltables 
(dólares) 

110 QOO 

(50 000) 

6o ooo· 
(2o ooo·J 

40 000. 

o 

Corriente de efectiv~ 
(d6lares) 

110 000 

(20000) 

90 000 

50. La tasa nedia· de rendimiento es un. conc.::}Jto ·contable que representa la relación entr.e 
los beneficios anuales medios, después de pagados los impuestos 1J}, y la inver~ión neta 
media en el proyecto, o a veces la pmpia inversión inicial. En el ejemplo citado ante--

- rionnente, los· int,TeSOS contables anuales medios del decenio son de 40.000 dÓlares,· y la 1 

inversión neta media, partiendo de la hipótesis de una dep:r·eciación lineal, es .e 500.000 dólares/2, o sea d~ 250.000 dólares. La tasa media de rer¡cl.imiento es, pues: 

4o.ooo == 16n; 
250.000· 1 

Si f,e utiliza ü valor de la in\·ersión inicial, la tasa media de rendimiento será: 

40.000 = 6~~ w 
500.000 

La. ventaja pri~cipal de este método es su simplicidad. E'l:J él se hace uso de la. inform::~ciér< 
contable de qüe ya se dispone. Una vez obtenida la tasa me:Ji.a ne rendimiento, ésta puede 
corr:pa:r.arse con una '\ sa nr¡¡"c.cal, o tasa reqw ::ida·, de rendi.:;,if:,.;·. \,: 1 ;ú'a determinar si debe 
·realizarse o no la inversión. Los lJ:::-inc;:ipc.L.:s inconvenientes del método de la tasa oedie 
de rendi..mümto residen er. que está ba sacio en el, ingreso contable, más que las corrientes 
de efectivo, y en que no tiene eri bUf:nta el nomento en que SI? efect-úan las entradas y los 
salidas de caja. Se pasa, pues, conpletarr.ente por alto del valor del dinero en función 
d8l tieí!":f'C>, ;:,:n:tiénd.ose d.-:! lu b~!se d.e q-:.1e los beneficios c.l.el último año son los r:üsmcs· 
que en el prir.lero •. El método· de la tasa media de rendimiento no puede, por consiguiente, 

. utilizarse para elegir entre proyectos cuyas entradas y salidas de efectivo no corresponde.:. 
al mismo período; 

.. . .. DI Si el pn~rto no pat:,ra i:npu'es tos sobre los ingresos' como ocurre. en la mayoría 
A ·los país.::s en desarrollo, el ine;reso anual e>.dicional en el ejemplo citado es 
~e 60.000 d6lares en lugar de 40.000. . 

W Cualc;uier'a de estc.n clefinic.i..cne::; puE-le utilizarse siempre que se ·indique 
e~ aramúitte é.! curfl de ellas se hace ·:. .. :,fcrenc.ia. 
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51. J:!::l r.:étod.o 'de1 plazo de ?mortizaci6n as aquel en que -el criterio de o valuación es ,.1 
l:lÍi~e:o __ de afí:s que se nec~si.tan para recuperar o "amortizar" la üwersión monetaria e . 
l.n:t.rai':'L, per1odo que tarab1én se conoce con el nombre de plazo de resarcimiento. E1 p.ri::lzo 
d~ amo::.:otización representa la relación entr'.:: ia inversión inioi.:ll y· las entradas. netas 
.1¡-,u.-ües d.: efP.ctivo < En 81 ejemplo citado' el plazo de amortización w es: . 

S.i e1 plazo de' amortización· así calculado es inferior a un plazo máximo admisible de 
anortiz3ción previamente fÍjado, el proyecto es aceptable, pero si no., debe ser· :recha!4aao • 
. Los princi:.r,>ios básicos deJ: cálculo de la amortiúwión son los que se indican en el 
gráfico 1, que no necesita explicación. Además del inconveniente_qU:e representa el no 
-~O!'Ja::.:' en Consideraci6n la rnagnl tud Y la distrj_buci.Ón en el tiempo de las corrien-tes de 
efectivo durante el plazo de amortización, ni el distinto valor de~ dinero en i\.mción 
del tiempo, en ese método no se tienen en cuenta las coTriEmtes d.e. efectivo que fm producien 
una vez transcurrido el plazo de ar.:~ort:i.zació:n" No puede por consigtliente; eer r.:oilsülerai'LO 
corr.o 14"1 buen sistema de rneclición de la rentabilidad. 

52. Debiclo a sq_.s-linplid.dad-,'_ el método de 1~ amortizac-ión ·ha sido y sig.1e si.endo ~ tu_·,, 
embc:rgop utilizado 9 y puede 7 • desde luego, emplearse como técnica complementaria. da oi~r:JS 
mé~odos wá::: perfeccionados~ ya que, en cierto modo, sí proporciona a la administración 
una idea, aunque sea limitada, de los riesgos y la liquidez de un proyec:to. El razona­
:oiento lógic9._ es que 1 cuant.r. má's corto sea el Rlazo de amortización •. me_llQ~rrj.es~~-P 
será el proyecto y mayor su J . .Lml.idez_. En etSte método no se .toma 1 .sin embargo, en , . 
consideración la dispersión da los po~;i1)les resul tad.os' sino so'lo la magnitud y la ma'a 
~-i2L:.zación en el tiempo del valor previsto de tal~s resultados con respecto a la irrv,.i..Óú 
i!üciaL ~~unque, cuando el riesgo es elevado, la breved.ad del plax,o ele .:~mortizac:i<5:u 
r·.1ede constituir 1.m buen indicador, dicho plazo no e;s gener-aL'!l~nte un ind.icad.o:.r:" ad&cuaoo 
del riesgo" El conocimiento del plazo de. amortización puede resU:l tar util si se cor).c.ibe 
cor::o u:Ja 1 imitación que hay que respetar'· no como medida de una rentabilidad que h::w . 
CIUe trat:~::.· de aumentar lo más posible W · A este respecto t el 1nétodo del pla:w di? 
;;r\~Jrtize.ciÓn puede Bervir de guÍa·, no muy precisa, pero oÍ razonable 9 para BVB.1Uar ~[d:; 
inve:r:sioneu nás pequeñas del puerto, tales como la compra de a:J_gl<nos remolques adiciCilales 
O ele eQUipo de manipulaciÓn de la car{:;a, cuya duración y cuyo COStO no SOYl -(,alea CJ.'li.<:': 

=~~r.¡uieran t6cnicas más perfeccionadas. 

15} C:1:mio 1as. entradas anu<?.les de efectivo no son unifomes¡, ¡;,1 crHr:;uJ .. o 5G .<:".lgo 
i;is indirecto. Suponiendo, por ej.;:;mplot que l2.Ü'1Ve:csión .ii1icinl·s·ef!. da 5c.OOO. ch{:b<:.'f':;J 
y la entrada de efectivo de :.? .000 dólares en ·::ada uno da los dor-> p:r·:i,:;:ve:ro¡:; ··"-'·.f':::.¡s t'· y 
1.500 dólr1r-::s en el tercero, en los _des p:r·ime~ros afío::.; se smo::ctiza:eán _4,.0<{.; D.:':l.:a:r·.,;:i--;. 
!il.ientr;J. s au.e los otros 1 ~ 000 sE: :rec·UJ)e:ra:rán e:n l . ., 0~~º ~ ]_ . rle 2ñc~ 1 Jw {Jf:i~ t.Ji{S!~\~:f:_ t:r; 

- 1.500 3 
1 1 d t . . ·' ·..:1 1 - . 1 e p azo e amor,J~zac:um es ~he e os anos y oc:nC\ meses. 

1!:} Para más detalles, véane Ho H. \o/e:i.ngr.lrtner, poma ne\of ·r-if:r»rE__~:t., ~2::? . .J~~-:;;::::)~~};_ 
uedod and ca pi tal budP:etin~; d.eci~ions, !~~na{~_~g~~"'!~~.il~J:-.::.!?:.9.€..• 15 \ ag'í.JBtü de l;}'.19} & 

. p1~:inJn 594 él ... 607 e 
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Gráfico 1 

EL l.!ETODO DEL PLAZO DE .,clJ.~ORTIZACION 
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:A~ Utilizando el anterior ejemplo de la inversi6n en una grúa, en el g-ráfico 2 i!1fra 
,,e r2presc-nt~ la distribuc.i6n · eil el tia:po tl'é las entradas y las ;:;alid~s d. e efectivo. 

Gráfico 2 

J)ISTRD3UCIOH EN EL '.riF.l'íPO DE LAS EH'l'RADAS Y L..!\.S SALrDAS DE fdi'ECTJ70 

90~000 -

1 
1 

l 
)00.000 

- - - - -~ 

LJ 1' 
1 

t f ·¡\ f 
i . J. 1 ---'--'---.------L.---

90.000 

··:Beneficios 
(entradas) 

·Costc\s ·. 
(salida~) 

55. Guando se utiliza el .método VHA, hay que e·!"L";cificar la tasa él..e actualiz8 ci6n .· .. 
utilizada ]Jj, tasa que, como se señala en el párrafo 41,. sería ·en este caso el costo · A 
de oport1miú.é:ld del capitc.l para la mlministración del" puerto. .• 

Si i _ (1, l = lC~·-;, 
el valor neto act~1.:1lü;ado de los ·ueneficios, VA (B).-- 55).000 d.o'J.ares~ y 
el valor neto ac-b.talizado de los costos, VA (e) = 500.000· dólares 1-!:!J. 

El. valer ndo actualizado (VNA) de ln gnb, con una tas::: <le actl.<alización del 105~~ 
est por consi;;uieL~e: 

Vi·~A = V!~ (D) - VA ,_.(_e) 
- 53.000 d6leres. 

Sienific3- esto cpe la !'.T1"1 nodrfa haber sido adauirida mediante un préstamo al lO/~ de 
ir~t~.;:;.:8~, y· C1.1€~ desr,ué.s d.e l1abe:::.~s:: T>3(~3.G.0 el r·résta~o Y· los intel.~é~es C011·. J..~s·--bel1·er·I'Cior~ 
olli!1idos; ~·::: h2.brí~ rer;-istrado U.l1. superávit actualizado de .53.000 dólares:- Con-:-~-,:;-d~~----­
t_?sa de actualización, se obtendría'un valor ne-to &ctuc.liz3do difer-er;-~~-;;--·--yfe-·a(1uf;-1;-;~::r.­
eje.::plo, los VHA correspondientes a h.s distintas tas.J.s de actuali¡;ac.:ión f:\\:"1. ".'!J · c·~;:;Ü {;,-::; 
la inve'rsión en la f2,:t'tÍa ~ 

~l/ Véase el an:Jlisis anterior de la tasa de acL<"'-1.izaci6n~ A efectos de cJ1c<~Ic­
eomercial, COGlO en el Cé:SO de la CVO).Uac-i6n }iOr el puerto de la inversiÓn en la ,,,.,¡?-

l:t tn sa de a e tu:ü iza ción es t<::r:ibién considerada como tasa mÍJ?irna rcqueriáa. d~ :r-f;~.:.i.0~i e~-};_; 
~_/ Si el ce~ te :F~ imbiera producido a lo largo ü~ un p;:::r.fo·do "y· no e~:! el r:ü1o ('i. 

(e:¡ f·l f:¡Of.:~;;;'!ltO :!C"tUó:!l), t'2ndrÍ:l qU8 lnl1er sido también. ;\ctualÜ:.<tdO~ COHl.O le; -::•.)~".'J:''ie\1 e 
de beneficias ,ercibi1os en el curGo del ticspo. 

.·.· 
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Tasa de actualización V J.. (B) ~Ql. VNA 

8 603 900 500 000 103 900 
lO 553 coo seo 000 53 000 

12 508 500 500 000 8 500 

15 451 700 500 000 -48 300 

El criterio utilizado en el método del VlrA· es· aceptar el proyecto si el VNA es superiur. 
a cero y rechazarlo en el caso contrario. Si las diferentes variantes del proyt:.:cto se 
excluyen mutuamente, es decir, si hay distintas soluciones posibles para el. mismo 
problema, conviene optar, en igua¡dacl de circunstancias, por la variante cuya VUA sea 
má8 elevado. Para comparar pl·oyectos ele distinta vida útil, un p;ocedimiento eficaz 
es C.oterminar.ante todo la renta anual que podría·reportar el VUA de cada proyecto duranto 
la vida útil de las instalaciones construidas con aTreglo al misr::o y elegir aquel· que 1 

reporte mayor renta anual. 

56. ~a conveniencia de la inveTsi:';n en la grúa varía en función de la tasa de actualiza­
ci6!1 utilizada. Cuando la ex:plotvc:ión del puerto se base· en con~ideraciones estricta¡y¡e_nte 
cc;ner~iales, la tasa de act-u.alización es la tasa requerida de relidimientb, aue es a su 

.A. vez el ?o~to de opor:uni~_ad de~. ca pi ~t:_l para el .. :r:uerto: Para un püe~~to cuya tasa requerid 
•de rendu:nento es de.t 15í0, la J.nvers1on en la gru.a es 1naceptable, rn1cntras qu~ es, .· 

por el contrario, aceptable cuando esa tasa es c1el 10:/o. La razón es clara: si la tasa 
de rendi::!ir:.:nto requerida po:t' el puerto para las propuestas de inversión e.s del J.O¡:'., la 
acEvt::ción de ti.n proyecto con un VJ\A !-1osi tivo actualizado al lOJ~ significa que el puerto 
acept~ un p:r:oyecto con un rendimiento mis elevadu que el necefiario pa:r:a gue el rive.lor 
fimmcierc 11 del puerto permanezca inal te:cable. 

57. La utilización clel método del VEA proporciona una base. objetiva para la evalaación 
~· selección· de los· proyectos de· inve:csión. El proceso do actualización t.iene en cuenta 
tanto la magnitUd co,;,.:o el momento en que se '"-rod.ucen ·las co:.cri:-11tes de efectivo previ_stéls 
en cada fase de la v .:.da del proyecto. Para ·._ tilizar el li1étodo JeJ. VNA hay CJUe especificar 1 

si.v¡· embarco, la tasa de ~~ctualización o, lo que. es lo mü;:!1o.cuanclose trata ele un 
cilculo comercial, la tasa :requerida de rendi!:J.iento ci.el puerto. De ahí la necesid:::d. 
de c.tmocer el costo de oport:midad ~el capital para el puerto. 

53. ~1 ~ftodo b~ri~do en la r~laci6n be~eficio-c~sto· utiliza el vnlo~ ~c~talizado ~e los 
br:::1r:dicios (VA· (B)) y el va~or actu.olizado de los costos (VA (C)), a_ntes definidos, 
pero, ·e-n ••ez ele_ sustraer' el uno del, otro como se hacía l)&ra obtener el VNA, la :r:elación 
beneficio-costo se obtiene dividiendo el uno por el otro como a continuación se indica:. 

Valor actu3lizado de los beneficios 
Relación beneficio-costo = Valor ac.tualizJdo de los costos 

41sí, :;mes, unVNA positivo, que sig11ifica que el l)rbyecto es aceptable, corresponde a 
U.!l<'. r::=:1.ot!i6n büneficio-costo superior a l, mient:cn s que un VNA negativo, que s i()11ifica 
~uc 81 proyecto es inaceptable, corresponde a una·relación beneficio-costo infeiior 
a 1~ unidad. 
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)9· Como se verá m~s adelante, la reiaci6n bene:licio-costo puede ·ser, en determh1adas e 
· · ·•· ··· t- ~ · - a·'·· "" .. , ; "'~ e;~ ..,l.. "a ·"- · l "'·H c1.rv .... 1s .crh-1.<'1:;; 1 m ., ., __ gn..,J . .!. e" .. t:; ..... :.: e vL • .,.. 

6\:J •.. El método bas·:·io_ en la t<J sa in te :en¿; d: X'2!!flL-niento es o ·.::-o. de los métodos que 
-;_fl¡plican actu~lización. La tasa intén13. da re¡1dimiei1to. (TIR,: es la tasa ele· actualización 
·:Ei·s elevada que arrojará· un VHA .. l10Si~'ivo •. En. otras,-palabras:~ ··es la tasa. ·de actualización 
·.;ua hará que el val<;>r neto actualizado del proyecto sea nulo, o se;;l ~ qu.~ el valor · 
:'lctualizado d.e los beneficios sea equivalente .aLvalol:' actualizado· d(3 los costos. 

U'Lil:i.:.-::.<mdo una vez más. el .ejemplo de la grúa,' es el valor de. i que hará 
.YA. (~) - VA (C) = O •. 

El valor de i que satisfará esa condición es i 
de la inversión en la gn.í:a sea del.l2,4;~. 

w = 0,1241 . De ahí que la 'l'IR 

61. Si 13 'fiit de un proyecto exceCJ.e de la tasa requerida de rendimiento~ ·generalmcr1te 
denomin;:,¡da tasa wnbral, el proyecto es aceptable, pero no lo será~ en cambip,, en_caso 
';ontrario. Esa .tasa requerida de rendimiento es la misma a que se ·ha hecho referenci;21 
en relación con el m~todo del VNA, es decir, el costo de oportunidad del capita~ pa:r.·a 
el puerto. La b3 se lógica del ·criterio de aceptación es análoga a ],a $JCpUestá en· ·: 
relación con el método del VR\. La aceptación de '\iri proyecto con una· TII{ mas elevada 

.que la tasa requeri(ta-de ·rendimiento ·significa que el.puerto acepta un :proyecto: éon·l:m 
rendim.iento nás elevado que el que se necesita r)ara mantener el "valor· financiex·6 11 · 

actualizado del puerto. Si la tasa umbral es del lo% -lo que si@'lifica que el costo a• . -~ 
oporhtnidad del capital para el puerto equivale asimismo al 10%- y la TIR del 12~4%9 11' 
la inversión en la grúa .. es aceptablth .~.omo. en.~~- _caso del VHA.~ ·En gene-:r:-éf.lp el método 
de la TIH y el método del VUA Ciarán res_puestas análog<is ·can .. respec-to ·a la aceptación. 
o ai rechazo -de una propuesta ele inversión, per:o el pl'iwero hay que apl:í.carlo cotl 
cautela cuando la TIR es elevada. · . 

62. Eso es lo que sucede a menudo en el e<:: so d"' los pue:ctos, ya.· que la inversión se 
hace con f:cecuencia en circunstancips ele conge3tió.::1 y de lar¡;-as esperas d~ los buque.s" 
Bn té.!l situnción, l_a adición de uno o de \::ríos puestos de'aJ.;raque puede redu.ci:r 
considerablemente el tiempo que han de esperar los buquss par::¡, co.::1seguir u.no de el1oé~" 
con ln consi¿j<Üente reducción sustancial de los costos correspondientes,, Esi:.a .:ci2:du.:~:::i.6n . 

. de lob costos, considerada como tm 13eneficio del puesto de a traque ad:l.Gi.om-:J .. ,, l'lai:<::Í ~ en 
cons2cuer.ci::, lugar ·2. una· tasó'! interna de r·endimiento muy elevada~ ·que J:'luede encu.br:ix· 

]:2/ Calculado buscando un valor de i que hnga que los beneficios ach:tali;;.:.a&ot"> ;'~f><'Y·~ 
equivalentes al costo inicial: .. 

n = l 

90.0QQ = 
(l+l)n 

50y.OOO 

El valor de i tiene con fH:cu·cr:cia quü d2terrni:m:rcse por un métod.o d;.:; a.p:-cmd_m;~c:,.::;n;:.;g .• 
·sucesivas. Cuando se tratn, ·sin .;;mbarco, de una corriente consta't!te de ben.:~fic.::~~J3 :!:' 
un cesto único de inversión, como en el caso señaladoi una· c<:~lcuJ¿"<rlcl:ta dü hol:::cillo ~o:·: 
::-.uy co:npl.icad.a pu-ede .facilita·r 111 :r.-:.H:;puesta en cu..::stión de .segund.os. 



'.PD/B/C.4/l74 
página 22 -
la siguiente fal;:¡cia, particularmente peligrosa, dela inversión. Si se construyerat 
en efecto, un se~nd.o puesto de a traque éldicion.:Il, la reclucción marginal del tiempo de. 
e3pera d'= les bu1'-'-;~r; sería nr_¡::::ho menor que l:1 ottenida con la scnstruccicn d.el prime:co, 
lo. qu-e. significa que la tes~ .interna de rené...i..miento calculada 1:-'ara el seg<.1nd.•..1 puesto 
de a traque· adicional será más -reducida que la de1 primero, pudiendo incluso ·ser negativa o 

;rOJ.'. otra parte 1 SÍ los dos puestos de 2traque adicionales Se consideraran. COii!O una sola 
. inversión, la tasa interna. de _rendüniento, una vez calculada, s·erá inferior a la 
correspondiente a un solo puesto de atraque adicional. Eso parece indicar que el nivel 
adecuado de la inversión portuaria no será muchas veces· el que ·arroja la tasa inte1~a . 
de rendimien~o· mis elevada~ Del hecho de que dicha tasa sea alta en comparacióri con la 
requerida, sólo cabe deducir que la pro:puesta que: se está considerarido es aceptable · 
pero sobre esa sola base no pueden establecerse comparaciones significa·l;ivas ent~e los 
diferentes niveles posibles de inver¡:¡ión-. 

63. .En-.o-tra-5--palebi·as, la propia naturalez3 -de la inversión· J.estinada a ,redu.cir· o a 
1 

impedir· la congestión hace que la primera. capacidad adicional pa:;_·ezca una invers.ión m,:;j·;r 
que la segunda o que las ulteriores, ya que entre sus beneficios figura una reducción 
muy considerable de los costos de congestión, reducción.que no pueden eri modo alguno.· 
producir los ulteriores aumei1tos de la capacidad. Esto no debe utilizq.rse como argu .. rnen;:o 
:para de1r.ostrar que esa vrimera inversión, limitada, es la más ec0l1ómfca, ya que a la 
larga, ello equivaldría a la planificación de un elevado nivel permanente de congestión. 

~ara reducir al mínimo los costos elobales del t:cansporte marítimo, el nivel co:crecto 
-e inversión en un servicio tan variable es el que proporciona la máxima capacidad sin 

dejar de satisfacer el criterio, cualyuiera que sea, que se utilice para la· inversión. 

·E. Resumen de la a-plicación de les cri t8rios de~ inversión 

c4. Cada uno de loz métodos de evaluación ar1tes descritos puede tener un papel que 
deseupeí'iar seQÍ..>1 la :.natur-aleza de la situación que se examine. -Son cuatro l<ts pregunte,::: 
concretas que se pueden hacer en relación con una propuesta de ,inversión portuaria: 

a) ,,Estd' jus1.ificada la propuesta en sí desde el punto le vista .e.conó;;üco y 
financiero? 

b) · ¿,Garantiza esa propu.esta la 1nejor utilización posible de los fondos disporii~les? 

e) · ¿Bs ndec·uado el r.ivel propuesto de inversión en instalaciones adicionales? 

d) ¿Cuál es el momento cirs opcirtun,o para real·izar .la inversión? 

é5. En todos los casos, lo prünero que habrá que hacer será determina·rJ.as corrientes 
no actualizadas de costos y beneficios correspondientes a cada opción. 

66. Para responder a la prü:iera pregunta, el método elegido dependerá de que pueda 
llegarse a nn acuerdo sobre la tasa "ndecuada" de actualización que deba utilizarse • 

• 
uando todos los inte:..·esados puedan convenir en una rentnbilidad mínima requerida d~l 
npi tal (se:~ ést<! el costo de oportuni<lnd. clel en pi tal u otra cifi·a en función de . criterios 

locélles), las corri.ent:Js poct.rf:n actualizarse cor. arreglo a esa tasa, y, .. la justificación 
óptüna del proyecto en sí se ·r.asará en la relación beneficio-costo o en el valor neto· 
actualizado¡ un3 r.::lación beneficio-costo superior a 1 equivale a un valor neto actualizad;;,) 
s•.Jpcri.o:•r a cero, :; <'dtbos criterios dernnestran que el p:r:oyecto está justificado. Cuando 
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sea difíc:Ll llegar a <::;J. acuerdo sr:>'ure la bca adecuada de C~ctualización~ será preciso ~ 
calcular la Tif?.. En algunos casos tal vez convenga optar desde el principio por ·este y 
último r;;étod:a·,· s:LnpletYJ.r:nte para irrpeclir que haya .. duda-s--y--El-emG;r;as--en-el . .¡n.·o_g-rama de 
·7~VEllt!~lción (le los _ _.PI:'9.~-t-e.~c;to.s. 

. ' 
~1.. Para responder a la segunda pregunta, o sea v a la relativa al procedimiento que. 
?,ebe set;türse para distribuir una cantidad determinada de fondos a varios proyecto~:{, 
.:.l _métod.o 1::2s sencillo es clasificar los yroyectos en función de. su relación b~:neficio­

.costo y suspender las inversiones en el proyecto en el que esa l·eii:lCiÓn sea apenas supericr 
a la tmid.ad 1 o cuando se hayari agotado los foi1dos, ·si esta segunda circunstancia se 
:produce antes. Desgracidamente complica la situación el hecha de que generalmente habrá 
co::1o mín:iE.o, dos tipas de fondos, las reservas· del. puerto y los crécli tos aplicables a 
c;ada uno de ellos pueden ser distintos. Cabe sin emba:cgo, aplicar a amoos un método 
ú..ni.co, como se indica en el g-ráfico 3, en el que .los proyectos que compiten por los 
fondos se han clasificado see;tfn su TIR, indic,1'ndose, además, en la escala horizontal 
el punta en el que se agotan las fondos propios y se requerirá, por lo· t~nto, ~ préstamo. 
En el eje::,l1lo utilizado, los cinco primeros proyectos están por enciina de la tasa reque--~ 
rida de rendi.rniento (o tasa urnbral) en cuanto al capital propio, mientras que el sexto 
está t<::mbién por encima de ese nivel, pero sin llegar al nivel mis elevado del interés 
que ha de pagarse po:r los fondos tomados en préstamo' fondos que eri todo (;.asa se . 
requerirían. A partir del proyecto VI, son varias las posibilidades que se ofrécen~ 

a) Tal vez sea preferible no recurrir a un prést2mo cxte:rno en taJ.es circunstan~ 
cías y, en vez del p:cqyecto VI' realizar el proyecto vrr que Teporta un 
rendimiento superior a la tasa uml:n·al interna; 

b) 'I'al vez sea, -en camhio, posible :r.-educir el proyecto- VI a f.in ele, I:inanciarlo 
CQI"! f911d0s propios, O apJ.azarJ.o hasfa que mejore la situaciÓno 

En lut,--ar de eceptar la e la sificación ba sad.a en la" 'riR coHlQ criterio 1.ín ica, habría que 
tener ta!llbién en cuenta otros factores, entre los que fit;uran, por eje:-rplo, la p:do:r-idad 
rjue debe darse a los proyectos que den lugar a más e~pleo, que faciliten J.a deé:;oarg·a 
de productos alimenticios d.e primera necesidad en lugar ele la de autm:tóviles p:.civad.os, 
o que reportan ventajas de las que se beneficia directamente el país. 

68. En cuanto a la tercera precunta, es decir. a la relativa a la elección del r;iveJ 
adecuada de inversión en un servicio variable -cuál es~ por ejerr.plo, el. mfrneru aú.ec:u::Kiü 
de puestos de atraque en que debe invertirse en Un momento detexminado-~ es p:ref<:,:r.·il:Le ,, 
en -.rista de la posible distorsión relacionada con los elevados costos de congestión 

., e-;:, he. ··] d'd '> t::> ,· -r--moptc: 0 "1 ·1 ... .,.;~, ' 0 <•O' ;.'b•l r..-l '"\·TA ·f . '1-~ a qu"' ~~ ... :.. a .u h o '-n _:r:lo_,'-~-· ..:: 1 "·'·I' e<u. "'--mp:r:e qu~ ..,_d po .... ~ e _ "-· , r.ks que -o 

Tin. Esa precaución tiene, sin· embargo, tma importancia secU.l"Klaria 9 coi:1parúla cm¿ la 
necesidad :'te no dejar[y:; arrastrar por la impresión, basada en el cálcuJ.o d.e :; ::::r~ co:;d::c::? 
de congesti.5n, de que la inversi.ón en el primer puest.o d. e a traque es Il'.á·s interesante 
que la inversión en el se_t,'l.1ndo o en ul terior-;;s rmestos ele 2.t.raque6 El niveJ cor-fc:d:<• 
de inversión se dete:nnina. aumentando c:radualmente el múnero de puestos de atra~.y'!.<'" 
hasta que el VlTA (o la Tln) del puesto de atraque rn3r¿-inal sean sólo lige~l~ar!lent8 su_pf,;.'d.o·c·r< 
al vaJ.or requerido. 

6). Pinalrru:::nte, para determinar cuñndo hay que. invertir· e.n instalac,:i .. )nes C. 11}.ciox¡,nJ.:_,E 
un<:~ vez dc:::c:i.diéta la modal üL:Hl del :;:Jroyecto 9 puecle .u tiliz::1:r:t>e ,ccnio base el :r.e:nd:i.¡.,~,_entc 

_pr.iGcr aiio. .Cl l)TOyecto debe llevnr:::;e a callO de manera qu,e el renchmiento de' T"'.'.í1"'''-' 
á ?lo sea icu::ü <J1 cof~to ele opOrtunidad el el ca pi tal o a la t3 sa mínima reque;:.j_cLt fl_f; 

r-:::ndinüenta~ 
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70. Bsb fase de ln evnlúación clel pro~'ecto 22plía los l:L.-:üte~ del rnisno para .o.barcar 
.:tGd:J el país en el que se hace:: la inversión portuaria. En ella deben tenerse en cuenu;,· 
los· beneficios de la· ir.versión que no recaen necesariamente en el puerto, sino en el. 
reste del :país. Eütre ellos se cuentan, pOr lo general, los bene_ficios de los usuario!:? 

',a_e¡ _?i.H::rto y los OU1eficios indirectos descritos en la parte de]., 'presente estudio censa~ 
t;;rc:;dc. a los distintos tipos de beneficios de los proyectos lJOrtu.arios. No deben incluirse, 
en ca¡,¡bio, los beneficios que :cegresento.n si8pleinente pagos por transferencia de w1 grupo 
de intereses a otro dentro clel país. Los costos de los factores de insumo se calculan 
a los precios ¿e ~ercado. 

7L :Cn la evaluación fH? utiliza la misfi13. técnica qne e!1 el método del valor neto actua­
li:-~ado. La tasa de acbalh;:¡ción aplicada ne~)e ser la tas¿-, de actualización sociaL 

72. Cerno ce dijo en los p6rrafos ll a 17, los precios de mnrcado.no representan nece­
saria,E:nte los Vl:':cclade'r:-Js costos o valores c.e les recursos ntilizadoso :Csos precios 
ue ser::;a-:lo tieélen ~ue r.;;;1juctarse !:Jara rc.fle.j3r los- costo::o- de oporttmidfad de los recursos, 
D.::. es_pec~al ii:ll)ortsnciC~ e1: ~as inversion•::;s portUnrias son los costos de oportunidad de ~-
1"' !nono :1e ob:::-n, de lns dlVlsó:s· y de los terrenos. Una ve7 re2.jurrtados esos costosr 
vuelve <l nplica1·se el oétodc.> del Véllcr neto act,_wlizado ?,plic3ndo 1a _ t.;tsa de · 
<:.:cttwl izaci.ón socbl. · 

73. ~}) el 2r.6lisin de costos y beY?cdici0~ económicos, los c,1stoz de· c;,1pi tal ,.h1i proyecT-o 
Se !~tidt?!1 !)OT los fo:-Jelos <~ti>p '!.e~dos Crl El l:lOl!lCnto 011 que SC 2SWTI~ ln obl:i.g::--iciÓn 11 no en 
funcié:::_ de los rc::cJ'úe>lsos o la <.:tno:cLi.zaóión de los 1)rést~:nos como se h::;ce en 1a evaluación 
1li1<Jncieru. He éJ(;uí u::-1 _se?Jcillo. ejemplo r:-~ue indic2 los d i:!.erentes resul t~H.'tos que~ se 
o1)tie!:-::n en l~s clivr--:-ses ff'!ses y niveles de ~-a evaluación. 

7~. 'Gl! puerto outi2ne 0l lº ele enero, de un banco internacional, un pr8sta!::JO dE: 2 nül.lonE:~"< 
·le dólares (equivalentes ::. lO millones de Ul!idades en monecla naüionol ~:por ejemp1o, 
:rupias- a un tipo U.e cs.I:Jbio U.e 5 :ru~)ié1s por dóla·), a un interés del 7~~- 1~1 :pla~o d.e 

1.- "l ,1.- .-.-, . ..l .... ,-',.......;....,.....-. ". r1r.:. .-; . .:.. ..... '""'\ ~~:~ ........... ,...,_,.. l-1 ,.....,.1· (... ---:- ... ~·ti .... clel ·n¡--..)r.1r~1 ... ~ ,j,_...,...""'\'\~~ ..... /'le J'_ ... ~¿,:~_._;:)J..S.J u.~ ~v· .... ~.~~...:~.)~c ... !) •.:.S ....._.:,; C ...... .:.l: ....... , ..:. .. .:.lu:J \..·~-·n .:A"-'0.:J .'J. }.Jc:._ --.1- ..~ . .J.;....w-----v ...... '-·o.:_ .... t.t.ct:> ,l. 

terr:Jin<::do el proj'ecto. :Sl p'.lerto invie:rte esa Eml:ía en un proyecto que requiere ln co:::.pY.,"l 
de. ec;uipo exclusivc:.n2nte irr:portado. El p:coyecto reportorá al puerto un ins:::'eso bruto 
de 3, 5 oillo:1cs de l~upi.a s nl año t proveniente de los pn¿;os efech:tad.os por sus usua.:cios 
loc<1lcs duran·te la vid.2 litil de lE:s nuev.is inst0l2.ciones, cjue es de c.L!cO a.f\os. EL cc~.d;c 
~:nual de c:::Jlot::tc.ión es de O,~- millones de r~pinc. Cor:1o resultado del proye(!to, 1..:::..~ 
costos de l~s cn:.-:·z,:>.clon-'s del país S':! :c-ec,uccn en unos 5, 5 !Y!illones de rujJias .s1 afb, 
Se st:~10fle · ouE: lG i;-¡st3l<.1ción del cr1uii_)o clur;:_¡r¿:;' un eño, 'j. que el po.g-o de l':.lS gustn:s dt~ 
co::-:or2 e inst~L:;ción ce re;:¡li?.:u:·.::í al í"imü rle 0se a:io. El costo de o¡)ortuni.élnd del 
c::.pl.kl par:·: el ~;uE:::r-to es d~Cl 10/;]2}. ~"::t1l'liéi1 se ln fiJ:•do en unlvj; ln t::;s:l de 
<:!e tu;.¡] iz;::ción se>cbl en 2l IÜ::-,no r,~:;:i.oné!l. e 

- 20) Si el c:J_!)i t2l (:ue !'Ju.c-rJa o~,t··~pcr el lm':!rto cw.=:st3 un 10¡~: nl a: lO, e1 p:c:r:to no 
~ .. -r.!1jre:r~:~0r.:r ló~_:).2i:!D'~.::1 te \l~·: ~;:r.~:,,:,r{~ct.o cu:vu r<..-!:-~·1 ir:1ient·o FJhual ss:~ i11.:f'e~.io:r.· ~l ese 10/·.e 



EvE!luaci6n fin.~ncierr.:~ desrle el punto de vista d'2l uaerto 

75. -~1 puerto l·~ in t12·ccs:_: princi})¿Üme!-:~;:; l<.t viabilidad. fi:nc.n~iera del proyecto desde r:.:·J. 
p; :_;·Ito de vis t2 d.r=·l --~u.r:J <: l i~-~ i_ G'1 to ele S' 1 <; · ·. i) l i ,..,_ ,-.-; :r:1" s fii'"' nc i ..,.,,.,, R -;;.r --'c. l ;:i nec.:oc· i dnd. d. e 
obtener la tasa cÍe n:ndir:-!i~n:co rec;_ue~ld~ 

1 
~-;~~-~el- ~~te ;;so ;~--del loj';.- En iirieEis gen~-

rales, la ~rC>yección de la corriente de :?fecti-~w'o, en i!!illo11es de· ~u.pia s, ser·á la siguj.;~ryt.e 

~ . 21 1 
~:nt:!:·adas ·en efect1v0~ 

S:!l.idas en efectivo 
Costo d2l capital 
Co3tos de:: explotD.ci6n 
. Rr.=' :~El b:::>l so cl_e l --préstamo 

Col.Tiente net¿¡ ele fondos 

A.Zío 1 

lO 

lO 

o 

Mios 2-6 

3,5 

~::,s m 
2,44 

0,56 

El valor neto actualizado para el ~uerto de la corriente neta de efectivo d~ 0,56 millcr1~S 
de rupias anuG1Gs para los nños 2 a 6, sobre la l)2.se de una tasa ele act<.lalü:ación 

edel_lC)~ ']J}, e~ de 1,9) millones de lUl~·ÜlS. 

J...r.:ál isis _.-~:. _:::CJs_!os :y _ _b_i:l_~ncios ~conórnicos dc::::.r.e __ e_!~n~o d.!:_yis_t::l ~!el _ _p_é_:_:_Ls 

76. Se dc.n >-::JY.' cu_¿uestos una si -DJ.3ción de pleno enpleo, en ln \l~~e :t)::Jr lo tanto no c:s 
necesario fro~eler a un rc~juste del costo ~e ln m~no de o~~8, y una prima.sobrc el 
vc.lor de las divis:-:s, dc:bida a.la ('scar.;:"z 1 ¿¡,;: ést::ts, r_tJ.e l:.Rce rtue SlJ precio virttl<:Ü 
sea i[Ué!l a 1,1_} vecc:s el tipo-ele cambie oficio.l. 

77. El cost8 ele cE:lJÍ tal del p:coyecto se miele 'élhora por el c1esc-:!~bolso monetario en el 
r:;G!ls!Jto de c:s¡_ur:ir la obligación. El beneficio del proyecto son Jos 5, 5 millones de 
rupi2s e~1 c;t·te s·~ re:ducen <11lclalr::ente (se su}_;one, a efectos de cálculo, que en moneda 
n2cional) l.::>s cost·)S ele los ce.rgadorec c1el }Jaís. .21 in¿,Teso neto oct.enido por el puer'to 
e::n este e o s6 no cor,sti tlJ.j'e .un .:mmento de los benefid os neto~: del lYr-o;rec to !X.::ra el p_:::ís. 
:Cl l)~.lerto ob tic,;e, en efecto, e~:e inc;reso ele l0s c:ar¿;ado:ces r~:tcion:ües, por lo ::;ue se 
trat.J. t2.n s:ílo ele un pago por trunsf.erencia de los car.z-ador·os éÜ puerto, dent:co del país. 
El <tnilisi3 ele costos y b-::neficio~ económico~; ~' p:cecios de !".e:;:i:·c2clo S2l".::Í ahor<1 el ::üc;~~icr~J¿¡:, 

p2zar el costo de la construcción y 

fY · :Sl f<:-tC tor d<:: a_moJ:tiZ3CiÓn es de 0, 24)9 paré\ un perÍodo de :r·E;eJni)OlSO de cinco 
eííos 2 un interés del 7'/~. El rEeobolso an'J.~l del présto.mo equivale a lO :( 0,2439 ~ 
2,44 í:1illones de rupias. e w Actu;Jlizado al año o, es dec:i.r, al é}~~C! 8C.:t\lal .• 



J.u16 .. 0 ... 

-lO-

1e11eficios 

lkn2fici.o neto -lO 

Valor actualizado al 107; -lO 

'l'lJj7J/(.;~4íl'¡'t.j .. 
pá,Jina 27 

Años 2-6 
~ -

-0,5 

5,5 

Valor neto actualizsdo == .(17,2~) - 10,0 == 7,2~ L'tillones ·a.e.rupia-s ... 

,:3~. Obs-érvese, ~in ·enbargo, que el c·osto del pro~recto es en divisas, rnienb.:.:.;s que _los 
ON1ellclos que, ·en conc12pto de reducción de co~tos, obtienen en este caso los cargaclo:re·s 
nacionales se computan en la 'moneda del pa·ís. Es necesario, pues, proceder a un reajuste 
del tipo de cambio, que refleje el verdadero valor dEl proyecto para la economfa na.ciona.L 
Bn el análisis de costos y (H:=neficios económicos, basado en el precio virt-ual de las 
div.is::~s, se cGJ.cula que el valor neto act-ualizado del proyecto es de 2,2 millones de 

.. -, .. :" 1""1'' S ·?r:; ¡' . 
• l_ {_,4 .:J ~ _t:_,.:!J . 

79. Li1 el ... ejer:::plo c;_ue acaba de exJ.;onerse se observan dos cosas: que el aurrwnto de valor 
neto aetualis.::~do para el puerto, que pone de relieve el amílis:i.s financiero, es mucho 
mei1or q"L:.e el valor neto a e ~ualizaclo de los- bené:f:i...cios que obtiene el país~ y que, cuando 
se l!tiliza el precio virtual de las divü;as, se reducen considerablemente e-::,---os beneficios 
ecor:Ót:licos ::1etos del :país. Esto último -se ele be él que -~i costo ecori6mico del proyecto. 
para el __ pafs·-tscr:J~~ r:1ás ele"::ado CJUe_~el '(lesenb~ls~ efe_ctiv~.,·puesto que~~ _costo re:;re·- .. A 
E:0nts. c,"'2stos en cll'Tlsas, a cuyo valor bay q'-;_e anad1l~ una pru!m que se ref...LeJa en su. · W 
r-rec io v :L:rtual . 

80. Esté ~;Sc-!c:Llló ejer.1-'>lo pon.:: ele relieve la di.fer¿ncia entre los Tesult~aos ele u .. n 
análisis fin;:nciero y ur. anélisis ele costos y beneficios económicos~ . Ambos nétod .. os s•:.~o 
securas y correctos. Lü d.ifc-r<::ncia se ~le be a <}Ue la evalu .. ación de costos y t?enef.l.cio::: 
~or el puerto J por el p2:ls no tiE:hc po:(' q<..H~ coincidir nec,;;sari::!IT!e!1te. Por e;;:~o. no puede 
pretatderse c¡ue:; un ·.:esul tauo fovo:cable r1ar;- f:l ·puerto, bu sndc en un análfsis l)u.:c.:Jmen te 
fitl;-,rltiero, sicnifique neccsa:ci[;üllcr1te un re21Jl tdd.o tar:1bién i"~;·-. .-ora1?1e !.>-~iJ~·a. el p~~ ís ::i~"" 
vlcevc::rsa. Un lJroyecto (1UC ctiizá no presente utilidedes fimmcieras para el I'D.'?r·(;Q ;::rué~lC'o 
'S\:l:~n-er ~ irr::port<::nte beneficio econ&üco para el :país. 

]¿) Es te vuJ.or x·E:pH:sentn el Vé.llor actu.ali~~::-.da de ln corrümte ele bí~neficüos netos 
d.e 5 r::illones al afio durante los años 2 a G •. 

2 r:..c:;, V l t 1' "" 1 17 ....,-.' '-. r:\ ;:;.__¿¡ a oe neo actue. l:<.éluO "~ \ ,-¿>; - lJ.. 1 :J/ 10,0 = 2,23 r:tillones de XU.:'_)i.2 .. n. 
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O?E..::.s CUES'.i'ICl;J;;S ¡~i:I.U~IQl;ADJ~S CGT !./_ EVALUACIOli DS :PROYECTOS 

A. InTlación ------

81. · Pa.ra podsr corr,parar los costos y beneficios rcgistTados en diversos pe:cic·io::; Je 
tier!lpo hay que c?.ctualizar debidamente Jos v.::llores futuxos. Este inétodo resulta •:álido 
incluso en p·eríodos de inflación. Hay dos ma.neras de tener ésta en cuenta en E'l proceso . 
de e.ctual i zación. Una de ellas es eñadir, como hace el mercado privaclo, · la taf:· 8. de in.fT. 
ción a la tasa de actua.lización, aumeütando simultáneamente léls corrientes fut·u_:_é'a-s en fun­
ción de la infJ ;:~dón. La otra es emplcéll· la t2:sa de .actualizadón nlibre de inflación'', o 
sea, la llaü:ada t2.sa real de rendimiento, y ut 5.li zar precios y valores const2.ntes. Ambos 
m€todos ~:on, de hP.cho, (-:quivalentes y los dos 1medén arrojar resultctdos idénticos :::n cuanto 
a la evaluación de costos y beneficios. - i 

82. Tom¿·;ncs un ej c::mplo sencillo. Si la tasa rc;al de actual ize.c-ión (tasa de actualización 
libre dE: inflación) utilizada f~n el JJroyecto es del lo%- y del 9~S la tasa ele inflfl ción 
am.Ja:L, la t2s2~ de c~ctualiza.ción tenündo en cuenta la. inflación será del 19, 9~~ 2ó./. 

03. Una grúa pórtico que cuesta ahora(l975) 1, 7 ·¡¡¡illones de dól.:,_res costará 2.615.661 dó­
lares d¿:1itrc de '.::inca afias (1980) ?1). · Ll costo aci.:ualizado de esa c;nía cornprads. E:n 1980 

-~.precio de cr.,~_onces se obtiene a~Jican~o una t~sa, nrcajustack en función de 1a 1:nfla­
•hon'',.dd 19,9;:.-. El costo actuellZaclo de la gn1a es, por lo t;:;nto de 1.055.566 'f.ál. En 

dó1<:.rd, r;onstanl:s (1975), el precio ele la e:rúc. pórtico sigue siendo en 1980 de 1,7 millo-
n(s clr.o c:óJ.;.,r.::.s. Ll costo clol v,:;.Jor actl.:.;:] i::> . .::do se ~;:oti.;::ne en este e:~SCI so1::re la 11<::.sr. tic· '1112. 'tas?. 
re2..l "libre dE: inflación" del 10/:,, que m-roj.::. J.c., cifra de 1.055. 5GG dr:51eTes ?1/. .l'w¡b 0 s 
u;.§-¡;odos llevan, pues, al rnisrr.o re:sl.Ü t<J.Clo. 

84. Para _tre.tar el :cie:sgo, ha;y que tener en c:-.l':::nta le!. mütip1~.·-;ic1ac1 de tipos de int()rés 
que existe en el E1ercado mon8tario. I,os proyc,ctos _más a:criesgados tiEm·:::n que ofrecer in­
tE:::::-eses r:;{s d c.·vados para atraer ca};:ltal. 

85. A efcct~s de ovaluoci6~ de la inversi6n pcrtuaria, ol reaj~ste d2 la tasa de actu~li­
zc.~;iéri con objEto de tenér E:n cuenta el riesgo c,s un procedirJiento muy poco p:t.'eciso para 
enfocar el problt:ma de 1e. incertidumbre. 

86. :t.n la f::valuación de Ul"...a inversión portuaria tiene gran importancia el grado de p:ccci­
~üón y dE fiabilidad ele ) :ts prevbiones dE tráfico y ele t-:melajE: de c2.rga, g-rado en el que 

•• 
~§/A ese :r.esult;:tdo se llega. ele la mam·r2.. sie-.lientc: 0- + 0,10) (1 -:- 0,09)- 1 = 0,1'; 

~ 

?_7_/ (1,7 éllonc::s de dól2J'es) (1 + O,OJ)..J = 2.615.661 dóla:r:es. 

l:§} 2.hl5.CO dólares= l 055.5(;6 dólal·N: . 
-(1 .;. C,l99)) 

?.9./ 1,7 nilJoncs cln '.3óh.rr;s = 1..055~566--uó-l?.rc:s. 

{J. ·l· O, 1G)5 
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pueden inf:'.uir une. rmJ 1.:b1lliciC!Dd de fe>.ctores. Este. e1emm"!to de incertL~umbre en la de~ 
d2. d.c sery:~cios dc:l :L:itlt::r·to e.s lo que de. luGé'...r· al facto!:" riesgo f::n la inversión po'!·tua;r:i­
No :bast?b en este contexto reajustar la tasa de. actualización añadiéndole. una prir:1a por 
riesgo¡ es mas útil t t;n7'r C'!! -C:Uf.~te d Íl.'t-!ét2.82hte €E:C C·l0!lCnt6 ele: ince:r-t id:u>:r:'cn:. 

·,7. E ara que reeul te más claro, supo~ar.:os que se hacen tres previsio~es de tráfico ba­
se:das re_sp¿ctivaments en hipótesis optírüstas,: oodcrad2.s y pesimistu.s s6bre_ la eco!!omía., 
y 81.:2 se e:·''áhh. h. irc·n-r,3ión C::n funci.::5n d-:: cacla una de ellas, · calc~land.:) e~ valor neto ac~ 
t~1al_iz2.do dE cad2. posibiUdad. · 

88. ¿,Cuál r:s la probabilidad de r::ue cada une. C.;:- es.:i.s previsiones sr: r.ee.licG? · Sunoniendo one 
se piense que la p:revisit5n optir.~i.sta ele una tas~. de· crecimiento· del_· 25f> tiené una proba:­
bilidad de 0,2, que: la p:-cGvisión pesircista de un. crecimiE·1:to del 5~'- tiene una prob?-bi:li,­
de.d c1e O, 3 y que la previ:>ión moderada de un c:r·ecimiento del 15/-~ tiene u..~· probabilida:a 
de C,5, esas· h·es probabilidaclos d·::.ber2n s~r tenidas en cuenta para. la_ evaluacü5no 
C:iup0r,ge.se que' se ro:d.i-:.J1E.-n las siguientes cifra.s~ 

Optimista 
lbdc~ .. -<~:da 
:;:·e:::-; ir.;j_ sta 

··s-e-
2'6 

-15 

Probabilid:::.d estii::é.da O.e 
c)ue ·la nr&visió~ se _re?.li~-~ 

. 0;-2. 
. 015· 
0,3 

. . 2~ . 

89. Li v:.a-1 a-r pr·evi stu29 éi0 esos tree --resu·3.:tados sería de 15,5 millones-Cl:e -·délaresv Ll 
--'\'ai.or neto actu2.liz2.do previsto es 1 pues, Jlosi ti vo, po:r; lo que el proyecto resulta ~ce.r...:- -
ta.ble 31). Los· rr~sultados dependen, por sl'.ptJE·sto,: de las probabilidcd<?.s m.h:.! se ¿~si~;-n.e~o 1 

a. cada prcvisiÓ!! del tráfico, pc-:co (sas p:r<:vüiones t:sttn oasad2.s ~::n J.a m9jor· infó:.:-u!.a.c5ón 
de (_!Ue se dispone sob:r-t: el futuro E:n el r:1o~:H·1to de 2doptar la d.:císión •. Sí se rsal1.?-a. el 
proyecto y la ~u e se cw::.rlle e::; la pr~-~~·is ión p:·simist2.., se producirá UJ~a pénli.d;;¡_ d. e l-). l"Ei·­
J.lont:s de c1óló·-:s. Eso no significa neces?..ri<::.mente que 12. decisión ·fuese eguivt)cac'fa~ 
Ha¡,.' que- corr:pr·H~der que una difer.:::ncia funda::;e:ntal entre la adopción de <!E:cisiches con r~n 
eleo.::nto de incu·tidut~:bre y la é!.dopció!1 de decisiones cuando no· se da ese e1.smento es q_:..H':, 
en la primera de el1.as, el acierto de lél (ipc-.i.sión no puede juzgarse 1)or EJ. :resulta.dQ/ 

22./ Ln el <c:..nálisis del riesgo, el 11 va1or prcviston.es la med-ia -p:::n'li;=ra.d.a de lt)ti, J.:> 
vc::-sos rE:Si.l.ltado3 pos Hiles, media q:Lle equi ve..le a la. suoa de ca.da un~1 de .ellos ponder;::.d.o 
e~ i\1nci6!1 d.:~ s:.: 1)::·o~Ja_"bilid.ad~ L·:1 est~ c2.so, 0-l ~-,.ralcT }:.)~c·:.risto es ~(50 -·- (J 5 2) ·!- (2c: )~. r-~ .-., 

1 1- o 3\ 1 -15 5 :1- l- J :X ' /J = , • 
2l/ Cu<1.ndo el costo de L3. invE·n..-1-ón·-y.-crhif:rri-a I·ci;l'escnta una pequeñe p;:::.r.te de: los 

c;astos del gc.bie:rno; es de suponer que el_ puert-o étdo:pte:.r2. r-.us _p:ropi2s dec:i.s·i ,_:n~:;s ~ot::-:"f; ,,-~, 

valo!.' previsto. 11o es f~sto z.jr-mo c.l hecho de que, dado que la suma a.:r-rl12sgada 2s ~HoC\"ll>:-0é: 
en relación con la riaue7.a total, l2. decisión d. ende: a basarse pr.~c~is:;:m:::mt.e en ::::se; \rJ_lc:c . 

•• 
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·i· c. Análisis de sensibilidad 

1 

~10. En vista de la iDcerticlumbre, más o menos grande, que inevitablemente acompaña a cada 
]Jna. de las estimacic:1es de los fut1¿.ros parámetros .. '--no scho en el caso de las previsiones 
de. tréfi eo, sin.0 t;:::'..bién en -las de éostos, produr.ti-r:i..c12.c1 1 de.-, ·es accnsejable c:x'ami'('.::-ir 
los EOf.sct?·s de r~:sa :i..ncertidudn'''= 0:1 los ~.rgumei'ltos que puedan aducirs.t: en pro o en <.:ont:::-a 
de· determinada invel·sión. El análisi.s de. sensibilidad puede· tener dos fo.rmas principales. 

91. ~l método mi3 32ncillo e~ repetir varias veces el análisis de. costos y beneficios y 
el análisis finan:-:l.e~o, dando cada vez a.:uno de los :paráinettos. principales un valor .corres-­
pondiente a una "si·tuación· de riesgoir. La pre\'istón de· tráfico pesimista a que 2 ... ntes sz 
l)a hecho i'eferencia serÍa J.'a priüH3ra de ·e:sas Variaciones,. Cada una de las cuales debe E:n-

. 1oca.r·se por sepa.rétdó. Ln rigor l;'nc,de haber interac::.iones entre los. pa'rt:í.met:ros, ·~ero éstas 
rw suelen ser ir::portarites. No es acotisejable. calcular poniéndose "en Éü peoi: de-los · 
casos", o:::s decir, partiendo ·de la hipótesis de que todos los riesgo;:; se· coi:.vertirán 'al 

.. rnismo tieu.po en realidad, ya 'que eso· es muy poco p.roba:Ole que suc.:::da. 

92. J·. veces', estos c5.1culos ele incértiduchbre se ha:n hecho .var'i21:iclo los factores importél.!: .. 
. ·tes -})or ejEmplo, la:~ costos de ·const·.r:ucción- en vn 157~· Y· estimando los· efectos de esas 

va,riaci.ones en 1<"- · 'i."C (la TIR es más úfil en estos casos_, en los· que tieneun sériticlo in­
Cluso c-l1ando es in.f ::.:ior al costo de oportv:nioad del capital, en tanto que el 'llfA no matiza 
g(2neral~o:1te la si tua~ión). Aunque este proct::cl:!.miento da una buena idea de la sensibili­
dad H:L.üiva de cada factor, es posible que no :pro}JOr.cione a la persona que ha éi.e decidir 
toda la inforr.~ción que necesita. · 

i 

Un proced i.r.:!iento mts convenien~ .. :; es el de invertir el cá.lculo y averié,'Llar en qué 
medida t.f.:nclrá CJUf: n!oclifica;cse cada Ull(.> de 1os factoies dc.l insumo para que la TIR del pl~o­
yectc ::-?scic-r~J.a r·c..:r. de1)ajo del mínü~·:: ac2ptable. En el cuadro qU:e figc1ra a conti'rívación, 
sf!·inL_i.ca, por e~ic·:~é¡J.o ~ei1 un caso·l:.i.r-otético- en p_ué mecUda ·tendrá que modific:an:e cada 
un::t cie las ~.:,is v;.~·:·i.ahles irÍpo:rtant•2t; antes de que la. TIH de un proyecto, gue sec,íp. 1a 
rr¡ejor <·stiF.ación t("nce·-:a un rendimi-.::nto del 157~, de:scie~c'a por debajo. de la tasa ;.;;Ttbra1 
del lcf,. La p~oducti v!.:J.ad, por· ojEGplo, tendr·ía. qt\~ disminuir como puede apreciÉJrs.e . en 
un 3C6, d ü;;.ünución ~v::: los administi·ac1or2s C•pinél~!:'án segu.:camente que no es probable gtl_f' 
S8 ré[;;if.!trG. (\,da VétY..i.aciÓn Se juzga COl1 i.ndep':'11Cl.t:ncia, rrt::~rrtc:nienc\o todas le.s demás 1.'~~- · 

·Tiaulc;s con arreglo a la mej0r cstü,a.ci ún. 

--=---~- líej o~-e:t:oci ~n-· --
' 

Ca.mbio necesario. p_ara que la 
'l'IR se :r.(;duzca a1. lO/~ 

---. --· ------¡-·-·--- ------- --·-- ----;·--· ---
'Costo elE: las 

l . 
r.'J.evas instala.ciont.:S lO millones de aumento a 13 millones de 

Productividad 

1
Tasa de crecimiento del tráfico 

1 

Nida lí.til de l;:>.s instalaciones 
1 

.sto del tier.r,po O'.: los buques 
1:Jías de servicio a1.21"'io 

dólares dólares 

500 toneladas/buque 
diarias 

20 22"1os 

5.000 dólaras diarios 

)00 

disminución a 350 toneladas/ j 
buque diarias 

~; ::::1 1 

L :-----~··· ··---------· ---------~---· 
13. 000 -d-c-'l_::~ __ cr_e_s_d_i_a_l_'l_· C_J_s_._· , ) 

·2]0 ~ 
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94-. -Estos cambios de 1 a TIH en función de cada situación 'de riesgo se presentan 2. la . · 
autoridad: que. ha de pronunciarsG sobre ·la :l.nveJ:'sión ·para.' que pueda tener en c\:ie~'ta tod<te 
las pos ibiiidade:s razonables. · 

. . 

95. , r:nt<:; sencillo método p'clede no ~ei· adecua,lo para invers~ones ·muy importantes, en las 
·que. es aconsejable utUizar un método· que perTY.üta_ presentar a la autoridad competente una 
sola cifra. de probabilidad qu-2 cor~1bine las distintas incertidumbres. .Esto no' puedG hacer­
sé sa tisfactoriatllente -1·ecu:rriendo al método a.ntes descrito, ya .que exige una· técnica más 
av;iina,da que. ?te .conoce _c::on .. diversos nombres: . análisis de Nontecarlo ó simulación de 
análisis de·_-riesgo 2J), por ejemplo. · · · . · . . .~ . · · · • · · 

. - - . . . . ' . ., 

-9"'6~ ·.n cr!'61;oi:16 de. Honte_c..a.J:>-lo consiste en descrJ.bir cada una de 1as :-incertidümbres de l'os 
pa:c2metr;s~c-;;g¡e-uÜa· distribución. apro~i~JU1.da de 'probe.bilidli.d E;'Stadística, y extraer sét.,.r:ui-

~.-dam"t?nte al az¡;¡_r u...n número de cada üna de las distribudon\\i?s f.Cl't.'ª obtener l,l.na combin'ación 
alec?.toria de situaciones de:ri'esgos, sobre éuya base se.procederá·ql'análisis-de· CO$to;;:;. y 
beneficios y al· ané:l is is fimi.riciero. Bl proceso se repite para un· gra.n número de esas 
COT!lbÍnaCiones, de nÚmeros sacadas al azar hast2. que se forme una nueva. d{stri bucicSn dt:: p:cG .. -

babiliclc.deS conjur.ta. -Esa distrib1.ición rcpresen•ta el riesgo global de la invercj.ón, y es pcf:~i­
ble prcsent::.rla como un conjunto de· probabiJ.idad"?s de que la. 'l'IR, :!:'Csul t.e .superior o infe:r'ior: ~' 
la previsión cer~tral, o c:-n forma de curv~ tal coril'o 8e indica en .~1 g:ráfico 4 •. Aunquf= es· posüs'ie · 
¡:;fectúe.r r;:anu2.loc-nte un ,análisis de riesgos por el m.ftod_'o de: Mo nt.ecax;lo,. no::cmalaH?lite sera 
preférihJ.c p:r:2p3:ra.r un sencillo prograC:"'· pará' ~ónfia:r:_ ese t~:?-bajo. a una calculadora .. 

·.1' • ,- l 

D. .El ~factor ~-enológico en ·la inve:r:~ i ó..ri 

97 E., t t 1 . . , d . 1 . -¡· h .. . ' ' --• ,J.. ·nomen_ .. o--epor uno para a CJecuclon t: un proyPc't;o es ague en que un:: .a· 6J8CtlCJ..en 

prod\J_C-e-El ·r:.~ximo val<;>r neto z.ctual izado (VNA) ~ ·. · · · , 

98. Cú.ando se estudia la .posibilidad de r·eali zar un proyeeto y (.ü 2...nálisls demuestra 
que éste ti.;:ne .\G·rA positivo, una de. las cuestiones que se pla,ntean es la de sabe:r 
si ese proyecto debe ponerse inmedic.tamente en ejecución o aplazarse, El áplazaw.icnt:o 
del proyecto durante. un año retrasará .en ese plazo los gastos·, nero. tamb.ién dernorar<:-1'al 
mismo t iE!mpo la obtención· de beneficios. Sí el VR\' (O) del proyecto, ahora realizadch 
es inferior al VliA. (1) obtenible si se realiza uri afio después, el proyec:.to debe ap1azai'sec ·-

31/ Es ésta una expresión poco apropiada ):tra designar· el método de ·Nontecar1o J.H.leS-·· 

to qut:: puede confundir·se con la simulación digital- basaéia en los acontecimientos, ,q:).e es 
necesaria para "copiar" el comportarriientó de un puerto· como forma .de análisis de .los 
resultados. 



•• 

Frobabilidades Ce nue la 
TIR se2 por lo ~enos t2n 
eJ.evc.da como el v:üor 
indic&.do. 

.e 

Gr:-l,"fico ( 

F.rtESEl'!'r.t.GIOH DE UN' ANJ~ISIS DE RIESGOS EFEC''~.'lJADC 
EL hETO.DO r-;ONTECAR.Lü~ 
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99. ~=·ara i~t~~t~-~::,:1~ c~-:~p:le~to :e(1i~1~tc ~-n :j:l"·~~~ sif;·,plific~d~, vúa:~ en,e~ gráfico ·5·' A 
(J. :¡,·;;:;:·fi:i. c~r".'JL·.._.~.c- L<- J.o-.. co..,tos ~ lo~ b.J.•_flclcs de un p~o~ ecto l.lpotet1co, 0_uc podr• 
consistil· u-: };) ~·Y!1Stn:cción dt: un puesto ele a.traque r:ue se ta.J.,·darí<::. tres años en te'rcinar. 
Se c"i:. :::oi· ::::upt~·:-stc: C:'-'" e}. L.·i.ficc c.st.i s.ur.:ns~~i:::::1dn ·.i r:ue:·, Cé.:so ds cor.st:cui:rsc, 2.horél., r;1 
r·\~.e:-~t":· el~- .:--.. t:~-2.(::.!_( :t-?.:~.<)l t~·-t:: J '::· [:i.llO!"!€.S c.~- (tGl<:!.:r-,::-;s Le i:C;11Cficios Cl! foll.~a d8 costas (~•"\íi­
't2.étos .en c.l C\.E:r·t~ aíio, '.i un:1. cifra quo;; i.rá a:rncnt:?.nd.o gradualrr.cnte con el incremento 
del tr6fico hasta si tua.r::-,8 e:-. unos 4, 5 millones de dóla.res anuales a partir del .séptimo 
8.DO. r~os c:;stcs dé>. c:::¿J.ct:>.CiÓr). SG C2.l8t~.~.or, ~~n O,( ;~:illor:.ec de dólares IJOr-ca~la 7 año d2 vi­
da útil d~ la nueva con::trucciór.. 

Afio 

..L.ño 

Gráfic_Q__2 

I'::::n.FIL C:2Cl!'CLCGICO DL COSTOS Y J31:;lE:~7·ICIOG IJI; Ul'I PRúYEC':'G HIPOTETICO 

1_,5 3 4 4,5 - - - - -· - - - - 4,5 4,5 Beneficio 
1-

71 ~11 2J o 1 61 
l '-..V 1 1 .J 1 w ,.!,. \V 

i~--+-4t __ ;J 
l 

,· 'V 0,4' 0,4 0,4 0,4 - - - - - 0,4 0;4 Costo 
7 

8 

, i) De ej<2cut2.rs2 aho:ca, VJILC._ = 8, 62 rr.illon2s de dólares 

3 ·1 4 , 5 .. - - - - - . . -· ·- - 4 ' 5 / , 5 4 ' 5 

Q__l__~__5__3 4 J__§l __ l ____ · --~-------· -~2~_J 
1 IT \l.· \~ ,J . ~ '-V: .J,-

ii) 

. 'V ~/ 4 0, 4 0, 4 0 , 4 - - - - ·- - - - - - - - - - 0, 4 0, 4 0, 4 
8 7 

\ '"' 
1 J.'~l. - 9,6 milJonas de d6la=cs. 

1 

lkne fi cio 

Costo 
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10_0. El valor neto actual izado VNA (o) del proyGcto es de 8, 62 millories de dólé:.r·3S, lo 
que sie;nifica que el proyecto es cC(~ptable (véase el cuadro 2 j.n~ra). Dé lo que se trat . 
2l1ora es de s2.l)er si el proyecto debe ejec1ilarsc ahora o dentro ele un año. 

101. E:n el s·tlpu-=-sto l2 que J.¿t vida útil .c.2 ::_ '.ts inst2..laciones s i.ga siendo ele 25 años, su 
aplazamiento durante un ru1o retra-sará los gastos en un afío igualm€:nte, y afectaTá los bene­
ficios ·de d::1s, po:::- cur~nto se~ pcrder~n los del ru1o ( 4) pero se. añadirán ·en cambio los dsl 

·año (29) 2J}. Por o:;;s~, si los costos ahorrados s·on e1ayores que los beneficios pe:cd.idcs, 
el proyecto debería aplazarse durante un a51o. · 

102. El valor 8.ctualizado de los costos, si el proyecto se aplaza durante un ·año, es 
de 17,08 mil.lones ele dólares, lo que significa·u¡;·ahorro de costos de 1,72 millones. La 
pérdida de beneficios debida al aplazamiento de un e.ño es, por su pa.Tte ~ en té:ruinos de 
valor actualizado, dé 0,74 millones. El proy~:cto debe aplazarse por consiguiente, para 
dentro de un afio. 

103. Con rEtzone.micntos y cálculos semejantes es posible saber si el proyecto de'be a.plaz ... ,.· 
se dos aJ"':os ,· tx·cs ?_ñ.os·, etc.· P.plaz2.r E:l pro;yecto por un él!1o más supondría un nuevo ahorl'o 
d0 costos de 1, 56 millones de dólcu·es, pero provocaría. también. una nueva :pérdida de bene­
ficios de 1,6 millones gue e.nnlaría las ventajas d:2 .tal é:'.horro. El aplazamiento ciel pro­
yecto i:hrante dos años es excesivo, ya que el valor neto actualizado del proyeCto, apla­
zado p'or dos años (VHA (2)), st:ría en realidad ele 9,56 mil1ones, frente a 8,62 .::n CétSO dr~ 

a.cjecución inmediata, y 9,6 millones con un aplé'c7.a:::1icnto de un año. Es lógico, por Jo 
Wtanto, aplaza:r un año la 'ejc:cución del_ proyecto, pero no dos~ . · 

104. Una [-,ancre. nás senci lln de al)oruar el problsma es e-studiar la tasa de .rendimiento 
pel pr:!.ner afio. Es[.(; rnétnc1o e::s muy utilizado ~' las insti tucioncs internacionales de 
cr•5dito se si.:::-v:::n. d::: é:l p2.:::-a determinar si el prcyc:cto debe (;jecllte.rse en un mom.:::nto dado. 

105. !~1 rr:~todo d0 J. a tasa de rendimiento del p::::·:i.w·r año supone. la comparación de los be­
n,~r"ic<os dd p:~:it.l<r aí1c conpleto con el co::;to dc;l p:coyccto act·ualizado al año en que ter­
rr,:i.na su construcción, es -decir, al año él.nterior a aquel en que empiezan a percibirs¡;; _1os 
b8neficios.: Si la relaci6n así obteni~a es menor que la tasa de actualización (costo de 
oportanicl~~c1 dél Cécpi 1c·al), el rJroyc:cto <'l.E::ber<S:. aplazarse d.urante un año. En el ejsnplo 
antes citado, las cifras son J. as si.G1.Ücntcs: 

Bent::ficios del pri'l:e:t año = 1, 5 oillones. de dólares 

Valor O.e l0s coshs de C?..!):.tcl actllalizados 2.1 2'.0 (3) 

(B) (1,16)2 ~ 7 (1,10) - 4 

= 21,38 millones de dólcxes 

1 T\l·¡· tncr ;:.n-o ·-- _l_,j - O, 07 ( 1' • ,_, •· , 7r.,:!,) Tnsa de rendimiento de ~ - ~ " 
2,38 

Est;1 cifra es r,Knor que el co:::;to previsto de oportunidad del copital, que es de '.m 10/;, 
.or l(; que el pro:,'ccto d,_.-bc;rh 2..plazél.rse durante un ::ú'ío. 

2lJ Pc:~c 1'1:;enL:ficic::::Y se: C!:t :.i.ende é''1UÍ Jos atribuidos al proyecto, que en c~•te c2so 
se:J:r::i.l1.:> f>'· :::'.'.)'~(.;!:-::- qu~: élc:pc-u:en del tiempo cronoJó¿;ico y no de la "L~dacl 1 : del p:coyecto. 



Cu2.dro 2 

Cálculo 1ie costos y beneficos s0r;ún el momento 
---en- g_ue se re?;J.-i:~2.).a i!l_versión 

(En millones Je d0lar<:s) 

JI 
11 

. . .. jj 
. . . . -·--.----1 

~E""'n:_.....::.c~a.:::s.:::o_..:;:d;.::e_.::;a;cp.:::l.:::a.:::z..:.:.a 7' :~en t e• de un at'í o ¡ 

Valor actualizado :¡ 
Costos (al lo%) . ! · 

7,27 
. 5 '79 

3,01 
_3,73 

18,80 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1· 
1 

Año -
o 
1 
2 
3 
4 
5 a.29 

Costos 

8 
7 
4 
0,4 

.. 
·:Valor actualizado 

Costos ·(al lo%) 

6,61 
5,26 
2., T5 
2,48 ----

1 

'l 
i 

l 

1 
-...,.--··--·~--- ----·---,-1 . l 

Valor actualizado i 
1 

. 1 
Valor actualiz.r:tdo 1 . 

Beneficios: · Ben~ficios (al 1 ;;;,. Año ~eneficios 

o 
1 
2 

Beneficios (al le;%)\ 
1 
1 
1 
1 
1 
1 
1 
1 
1 

o 
1 
2 

.· .'~. --~- -. ~ l ; 

-;¡: 
.1 

4 1,5 
5 3 
6 4 
7 a 28 4)5 

V1TA (O) = 27,42 - 18,80 

1,02 
1,86 
2',26 

22,28. 

27,42 

= 8,62 Millones 
. de dólares 

1 
1 
1 
1 

:, 
ll 
.f 

ll 

3 
4 
5 
6' 
7 a 29 

3 
4 
4,5 

1,86 
2,26 

22,56 . 

.26~68 
¡¡ 
¡¡ \TN.A ( 1 ) = . 2 6 , 68 - 17 , 08 = 9.60 millones ~0 

dola:r:<-'s 
-------

J...horro de costos en caso de aplazamiento do un año. = 18, 80. - 17,08 = 1, 72 millones de 
dólares. 

B(·neficios perdidos e:n cnso de aplazamiento de un aYío-= 21.,42 26,-6'8 -- O, 74 millones . 
de d6lares • 

1 
' ~ 

• ¡ 
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106 •. Si el pr(:;~'í"cto se apl;:;.:~a durante dos a:?ios, los beneficios el el p:rimsr año aparecen 
2hcrc. e:i 81 niio ( ~) y s.e _clc~v2n a.· 3 rd.Uon8s. de dól"'"rE:s. _ J-'a tasa. ele rendirJi~nto del 
r~ria:,:-r &fío pasa a. ser de 3/?.1, 38 = O, 140 ( 0s dst:'i::-, el JA%). HJ, ~ue c::s mayor quf: el costo 

, " . .:~ , , 1 lC,-: .. . . 1~ . . 1 . , , . l o..t! t.'.;;:;J.·..:~..i.nL~élcL Llf:.._ :·J· 1:;~-¡ conqccur.:~n.cle.. ~e . .:.t:·5'c.;. ~·l-8. m~sma co:nc_usl'JlJ, E-s aec1r, a a 
de ~th.~ el r:r·uyG~·to :· ·~ d.t:L~! ~~:plE..z.arse n~ás ñE :.in c'-'1o. . En generL:., un ·proyecto ch~h<~ ~mpren­
dcrse cuando:; la relación entre los beneficios. d:::l nrir;;er año j ··'necliatamente pcstari<.>r a-

·-la cor.~tru::c iór. y el c;r;st 8 rlÓ ce pi tal e.ctuali ze.do ;l 2Xío de t · ·:ino.c ión/im.Ué:,TUrz:.ci6n del 
proyecto es.supE:rior al costo de oportunidad del capital.; 

i 

107. ¿:n el caso de que ya haya una grave congéstión en el puerto, que indique que su cap?.· 
ciclad es insuficiente y que se requierc:::n nu.-::vos p-,_fe·stos de atrE~.c¡ue, tanto el razonar:üen-: 
tci an~_crio;_ C0!7lo eJ. r:1ét()do d.c la tn.sa el~ re!1,1büento del primer año poúdrán de relieve (pl:; 

ya es hora de sot~a de proceder a la invers~6n. 
i 

108. Siguiendo con el ejemplo anterior, pero dando ahora por supuesto que existe una 
si tué:.éión de cor,t_:r~st.ión, es razonable rt:nsr:.~ que l"3 bc~neficios del primer año de~;pués 
de co~::;pletarsc el :::royccto S•srán rüucho c:éis E:flcvadcs S1Jponie:ndo que los beneficios · 
s<:2..n de 4, 5 millou'·s de dóla:cc::s anuales a pdrtir del primer 2,ño de r~ndimiento, la rel<::'..­
ción obtenida con el m~todo de la tasa d¿ r~ndimiento del primer afio sería de (4,5/21,32; 
= 0,21, .valor uuy superic."lr <Ü costo de opodu.Y1.icl?.cl (¡¿;l capital, lo que sic;nifica que y& 
hac2 tis--c:p?_ que dE~-r:ería h:tbe:cse en;-.p_ezc.do a 8j?cutar el proyecto~_ 

a-c9. El mét:1oo-de: la tasa. ele re-ndimiento dd prir.:er año es un instrumento útil y conve­
.. lic~,t·:' C}"cce · d:::1Je l~t:i.liza:rse co~o indicado:c para clt::te:r.'üinar el momento mé~S oportuno para. la 

·inversión -'~. El r::.:zona_miento. es sencillo. El valo:r: ach<~tl del costo de capi te.l del 
proyect.o étr::i:ué'li?:::::lo al2.ño (3) es de 21,)8 millones de dóla.r·es. J.~a inversión de esa. 
-~~UU!<::. al cesto eL -:_:,~:ort'c!nic'iad del u~.¡Jital, qu.c t:s en sste caso dc:l 10/, clar2: un rrcncli-· 
'i1icr;.to de (C,l)~ (?1,)8) = 2,138 d('nb:·c ele un añc:. :;::·orlo te.nto, ~:i el ::r:endiTni-:-cnto de} 
pril:'!sr 2..."'io d<,l· prc:.··:cto es ir.ferior esa cifra, conviene aplaze..r un 2.fio el proyecto., 

l:i.O. :::'1 mé-todo de la ta.sa d'; :rendir~!Í•':nto del pTi.r':e:r: dio que se usa mucho po:c r:::~oEes 
de cc.:"sdidéJ-.1, ·"-·c:s\út.:. 1.m ·inst:comr::rito e.c8Jit.:-?.-t>lo }:"<~.::·;:.: d•::teriT,irw.r el momento r~.;s oportuno 
pz:.ra la il;v·er:::ié:n ;_Q/ curu:dc los bl~ne:ficios se i·r,c:c.:::::::.:::ntan rr.or:o:tó:nicar:1ente v::m el 

.;:d/ :::.1 -<:ienorú:-~2-do:;:- sirrue siendo 21__,je !i:illcn·~,::; de dólnres, perc• ahora se actualiza 
2i ei1o ( 4) en vc:z ~le al año Cs). 

-r:/ r¡:l-''1"" t.,r.~'h;p..1 ]a "l·J,"-ucl der .. '11.\'"'lc-~"' ]r yc:l ;..;o'n T"~J'O"l-·nal Cc,~+o-'h;::.n"'~n:C .. l-0 _-.2.J_ -· ~-,- '.''·~-'--i • v .. L • "-CJc ~--:--~ <. • • ?.. -~él.':- ·:-~-G .. -. ~.u ·.:~·- L;-;-.L ' 
::: ¡_;_~,_:::::: ,; .'. ::::· :': ¡J(: !'';:?: f lC :!.C::: :::-2 l ncr¡:_:i!~Silt c:.n i!lC:'!1üt.ú~ -~ C2_¡:: :'e Y~ e ;, (; 0~1 e 1 'C l t:r:ipO, ltd ·Jp t:YlC l i:Y:'t C:t:Jenr.; e df:: 

la eil"'C del pl·c~:<~ct?·. ::.n rifSor,_ P.2l'&_ do~c:rmi_n2.X: lo r.1ejor posible .c::l moi.lcnto más oportuno. 
~Ja:r:a 1a l"'"·~lizaciÓri cl>:l proyecto dc:bG ntiliza:L·se l& relación marginal costo-beneficio, 

5Y :Ca cuesti,~;. del T:iOG:ento E'n que debe invertirse, en este casó f!ll la consh~cicción 
dE: <..1n nuevo p'c:é:St(J dE: vtro.quc, er; cstucliad;;~ con ci·?:cto dc:tall~ por J. •·T. :Uió.Vécnney III 
~, L. H. T~cn en r: F::. ··t F:r.·i ci ng c>.n<l 0i:p2.rision:: ( v0aú :L;. Frankel, Studi es en the fvture of 
J~t~an'!:ic· norts, E:~.~sachussr::ts Institute of ::I1t:chr::)lc¿;;;/, julio dc--i973 ,- I·i<.tt i-¿ne.l~;~:c:hnical 

.forc:::.tion S.::1.··vic.:·, !Jcpa.rt.-::~:!C·r:tn ñc CoiTrcrcio d~~ lCJs Bst;: •. dos U~üdos). 
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tienpo independientemente de la edad del proyf:'ctc)Jl. Hay que recordar que el ~étodo ri-· 
la tasa de rendimi.::.:nto del primer aí'ío se refiere sólo a la oportunidad del proyc;cto en d 
tiempo "',)" n:> si-rve: pc:r sí r.üsr:1a de medida de :~u justificación e~:onórnioa. Por eso debe ·uti­
liz~sa en todos los casos tc:niE:ndo, además, en cuenta .el valor neto actt:.alizado; la tasa 
interna de rendimiento y la relación costo/beneficio. · · 

31./ Para un examen de la misma cuestión cuando no se dan esas condiciones~ v{ase 
S. A. ITarglin, Aproaches to Tiynamíc Investment Plannj_ng-, Nor:th Holland, l1msterdam, 1963 .. 
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Anexo 

EJEMPLO DE LA HfPLlJEÜCIA DEFORNh.DORA :DEL EPECTO MUTJTIPLICADOR 
EN· IJc EVOLUCION DE PEOYECTOS 

l. El ejec1plo siguiente demuestra cómo puede influir el. ~feota multiplicador en los 
rem.ütados·de la evaluación de un proyecto. 

2. '!Jn promOtor puede afirmar que los beneficios indirectos clel.proyecto se reinvierten. 
Una iiwers1on portuaria, por ejemplo, puede dar lugar a uri 2.1J,i:nento del empleo. Si la 
nó!:i.im. global de sueldOs de la región aumenta en 10 millones de dólares debido a la 

1 • 

inversión, el promcitor puede alegar que,·de no ejecutarse el proyecto, se privará a 
la región de lO nillones de dólares de be~eficios ~e i6i trabijadores~ rná~ los bene­
ficios generados por el efecto multiplicador. El efecto multiplicador .a que se hace 
referencia es la secuencia de la reinversión que supone el lucro de que los trabaja­
dores utilicen· sus n"Llevos int;;Tesos. pe.ra cog1prar c.linwntos, materiales y otros bienes 
j' S-2rvic:ios. El r~ro;r.otor del- proyecto d. e inversión portuaria puede afirmar que los 
t~O:nerciantes locales venderán L'JáS ~·' !:·eÜ}verti:!:'án a SU vez 3US utilidades, y asÍ 
sucesivamente. De ese modo, los prjtr:eros lO :nillones de dólares de sa1arios. se 
''LJul tiplic2.rán" por 3, por 4 o hasta por 5. al ir p.:=:.sc:mclo ele esl2.b6n en eslabón de 
la cadene de reinver8iÓn de los beneficios. 

3. E'n prir:!er lug'2r, dc:te advertirse que los lO millones de dóleres de nuevo::; s2.la-
.ios no .consti tu;ye!l. ~ecE:sariamen~e '\.m ben:fici~ neto para l~s trabajadores, a EJenos. 

que el desenpleo este ta~ extend~do que el cos~o de oportun1clad de la mano de obra 
sea cero, es decir, r~ue es;:¡s t:r2.ba.jadr;rto:s e:stuyier2.n antes desocupados y no p:codujeru.n 
~ida. En J.2. :;1edida ·t?:J que no exista un ainl)1io cl(!St;:::npleo, el costo de opor.ttmj_dad. clG 
la ·;;;ano de obra no 1.:·'-;uiv:-üdría a cero, lo C]UCJ q'J.i.err.:: decir que ~:lgunos tral1aj;:;.dores 
dE:j2.r:.i_YJ otr·cs pue;;tos, sobre todo en el sector ;.l(::.T:Ícola, donde pueden e:::.tar S'lcbe;npler~.dos. 
SupéLf7'·se, p..)r cjf.::S!pla, que el precio de nterce.do de la me.no de obra sea un 25% w.2s 
elevado. que ::.:-:..1 c:c,sto de oportunjdad, }Jso sic5··nifica que: el aumento neto de benGfic,ios 
de los tr~bajadores de la refiiÓn relacionadou con el proyecto no es ele 10 millor1es de 
C.óL::.rea~ sino to..n sólo dé 2 mi 1lor.8s, puesto que: ya anteriormente. erD.n c~pa ce:. de. 
prc..(¡ucir G rr!iJl;:¡;:es sin el rJroyE:!cto. SupÓn{~2.:;c :::.hol'a que e:Jo~3 2 rniJ.lones de tencficio 
neto q~e ottienen Jcis trabajadoren sé invierten en alimentas y p~andas de vestir. 
Los ;;-.inoristc.s loc:,Jes ::;prccia:r.·.::fn .un ·incrC!1lc-n·éo de 2 millones de dólares en S'o..1S 
in;Tesos bn.aos, p(:x·o .eso no sig-nific2. '..m awnento neto equivalente del in¡;-reso 
region::ü. La vecta al por mer;or tiér:e: gastos de ue.no de obra, capito.l y materiales, 
g-,::..st:::.s "'cc·rlos Cc-2:G i.:1porte J:u1)ier<~ podido ·:'!.estir;:::.:r::>c 2 otros u;:;os, es clec:i.r, que tE<.IJbi(n 
e:1 rd.ación con c:;os recur:.:>os puedE:: habl2.l·se de eostos de oportunidacL 

4. Dep;;ndiendo tambi0n de la si tuaci6n existente en el mercado de n::invFTsión, el 
au>.:er.to neto del ing:c·eso es un porcentaje de la primera ronrla de reinvc:rsiones. 
Sup,;:üer.do, por ej Pr::p1o, que los precios de los pro<luctos of:cecidos en todos los 
n1cercacos se fijen en un 25~Í rn2:3 crue el costo de oporturüdacl de sus inswnos~ la sGgunda 
reinversi6n de lo3 2 DilloDes de d6lares sería de (0,25 x 2 =) 0,5 millones de d6lares; 

~éi. tercera, de (0,2) x 0,5 ::::) 0,125 mil1onr::s; 13. cu2.rta, de" (0,25 x 0,125 =) 0,0)125 mi­
·~:.'!:c:.:.:, c·tc. l:s E:'.'Ü"!cnt8 c;t:<:·, L!t::spués ele: 1::.n:.>.G C'..l:'-.!iÜl.S rondaf; más, l2. inversiÓr. clesapC!rece 

;.~•J1 S'..;ponien,lc; <:'J.o:.: ú•.e.t·2. :'.nfill.i t::.l, puuk d<:::;,:::;;.;tr·~r.se que el Cé:!.ucl::.l rle rcinvE,r~~i6n se 
:-•,O::·,:c:e 2. 2, rj(,? :-:1ill~lncs de <1ÓJ.~,.ru;, que es ~·:6lo r::l 26,67/~ de los 10 1niJ.lorws 0]~igi-

- . , , . 1 1 t . 1 1 , .-1-~ l . , 1 , ' 1 ;, :-;: . .Jy:::;, y e::>ta I:!'..iY .:.C,Jo~; Ctl:: :r.l.p-c, e cu2.LD.~p. e, o lnc.t.uso e~ quun.up..1.o, ue que 
!¿.!".;] -:·Jnn }(JS ífro:;:(Jtc.r·.::;:) y defE:D80Tf:S cic:l proycr~to. 
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CASO Hº 1: l-OS l'~1TOS DE AL·'fiJEA 

Procu;o de evaluación de t;r;a detenüna6.a po.s:i.bilidacl. de .i.nVCL'Sión --- --·- -- ... --- -· ----· --- --~- ··-·--·--· ~- -- -·-. -·-· -- ---- -.... -·-. ""·-:--- ---·- ... ----

l. l-a:; conclicio:<os d8 Alfania son las tÍl1ÍC5.s Llé: ·.'al'ios l)a.Ízer.,; en O.e:~;arrollo. ~;us 
exportD.cioncs principales son dos prodnc:tos agrícolas: cacahuetes, transportados en sacos 
-:,r aceite de coco, tr:::.ns:pm:·tac'l.o en Ofl.r:dlcs; le.s i~ly8rtacio!1es están constitniclas fLJJ"Ca-­
mantalQcnte por los fertilizántes,_la pequefia maquinaria y los artículos doQá~ticos~ 

. . . 

2 .. El país tiene dos puertos, el principal de los cuales, que es el ele Lamcl.a, está 
·situado al suroeste, cerca de la capital, :Setaville, mientras q_ne el otro, ei de lüsta, 
mucho nás 11equcfío, se_ encuentra en. la costa septentrional. L:1. mayor parte de las plá..nt·a-­
ciones de cacahuetes y de cocoteros están situadas cerca de :Setaville. Ia carretera que 
une el puerto de I'íista coh la capital pasa a'través de\ma.zona·¡;¡ontañosa que; en la 
eztad.ón ele las lluvias, puede quedar temporalmente cortada por corrimientos ele tierras 
(vá~se el ma9a). . 

3. I.:l puE:rto ele }lista fue construido en Jos primeros días, CUé!Jdo la extracción del 
estaño cerc.:a .de la costa ::;optentrional resultaba rentable. Esa actividad ha ido poste­
riormente perdiendo importancia y el. puerto de 1üsta está algo descuic1a.<.1o. En los tiem­
nos más prósperos funcionaban con eficacia dos atracaderos. 

4. El puerto de· Lauida, en cambio, es un puerto r.'lás moderno, que fue construido a 
~finale::: del decenio de 19GO y tiene cuatro .atracaderos de carga general para las 8):-porta­
W'ciones E'{,r:r·ícolas de la región de Betaville. Se espera qL1e el tráfico siga anmentando a · 

un ritmo müfo:rr.;e del 5~'; en los próximos diez años y que después se estabilice. Los 
lmque::; que al'.o:ca tocan en el puerto de le.!;ocla tienen por téTtnino metlio unas 10.000 TP!'·l 
y no se CSI)era q_h2 aumenten de tamaño, dado que le.. c•ayoría · ele los C.ernás puertos quG: · 
constituyen su ruta no admiten buques de mayor tonelaje. · 

5. Un reciente estndio del lhnisterio ele Transportes pone de manifiesto que, a illenos 
que se 2.umente su C?'9aciclad, el. puerto de Li:>rncJa no po~lrá hacer· frente al mayor volUmen 

. de trá.fico c1ne ce e~>pera y habrá que desvia:!:·, p:Jr Jo trmto, parte de la car¡;a por la 
accidentada carretera r!ue ~me el puerto de Üj-\'lél.a con el ele Hista. la administración del 
puerto de Lamda ha reaJ. i zaclo tamoién un t::stu<.1io i::elepenc1iente .Y ha llegado a las ~1i smas · 
conclusiones c_:ue el !'íinist<:-;rio ele Transportes. 

6. Pa1·a hacer frente a la situación, se es·tá :pr::nsanclo en construir dos nuevos atraca-· 
deros, el.~ la r!li~L~a C.:liJ2.CÜ't;::.:i cllle los actl12.les, o ss-a ele 2)0. 000 tcn2Jad.a::; C3.<.~.a. LU10, ·en e·l 
puerto de La.mda. El costo fi~a!1ciero de cada 'L."'lO se calcula ·en 33,88 millones cl.c unidacl,:s 
d~ la ~oneda nacional (Rp), de los que unos 31 millones corresponden a las obraz de inge­
'niería civil, 2,80 ~illo!~es a la adquisición de equipo y 0,00 millones a servicio3 de 
con::;;¡Jtores. 1a construcc.iÓn se ha calculado Ql1.e Jurc.rá tres afios y la vic1a Lltil de Cada 
atracadero se ha eGtimado enl6 afios. Estri cifra es inferior a la vida físic~ de las instala 
ciones, debido a que las innovaciones en los proccdi;:lientos de manipD.lación de le. carga 
y contr;1e:ri·z.ación pudieran dejarlas anticuadas. los gastos ele conservación y erylo!:ación 
de cacla tmo ele los nu<:::vos at·cc.caclero::. r;c estií!:e..n (erO~(.':; l'iillones eh Ilp al a~o . 

.• (. La c.<.1toricl2.d portuaric. puede, por _Q..O-ml:ucto dsl Tiinisterio de Transpo::cte::: 1 o'otcr.er 
un crédito de 7.944 millonE:s üe_.uól>!.res (que ec~u.i·ralc-n a 39,72 raillones ele lip, ;=.tJ. tipo 
ele .canbio oficial ne 5 -J+p por .dólar) d.el Banco ele. Dc~..>2.:!:-rollo hrterregional clel ?.:-tc:Cf.ico 
(B!.\IP), al f:'.,);~ y reer.:'oolsatle en 1(-. a?!o::;, déoier.do pa:3'ar:;e el pri¡¡¡er :,rJlazo en eJ. cw~rto 
afio del }J1'0j'_Z<.:::o • :SJ créJi to estéi: clc:d i:r.a~~ a sufraf:'ú.::C lOS ~a::;tos de} })rOycc::to (;L1f-: L~éll1 
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de ~:acG:c·;c f:n tl.i·,,;ica.s. Lo:; (;(,~án cor.:tos. del r:r·:;,:¡'eeto !Je pacarin CP. moneja 112.Cional 
meJi.ante:: un 0Ull;ré:.;ti to dr:1 Gobierno de 23,04 :.:illonc.s elE: Rp al 55;, emp:céGtito que deberá 
~.·r.,;c~::·nc~J~..:r.t.?:·;.:t:: .:;~~ 20 2.fios ~ ~~ p.:;:.l'til' c!el CD.al. ... tO -:·· ~.t" ...-1 ,:.l · rJro,rr-.r.:to · l)1i;1 v·cz Qlln l r),.. -:-..!.. ...... ., ...... ~ 

deras e~.;t•.:Jl '.=:1 .J::.cuaciÓr! d·.:: fur.:-:ion3.r.. ~'-'t2.::;··;~;.J~:t=éi~l'~; e:1' 2Z-~;tivo ~~-- r~;;;_'.~,,:.·~.!-;!~,~~:1. 
cuad:ro J.. 

::.;. :SÍ tráfico dc:l año e:n cur.s.D.Jl9.75J 00 ct.e 3LJ0.000 toneic..(i¿-,.::; y el au.n;ento :;::::<J','i::;to ~::.e 
iniica en el cuc..dro 2. 

I. 

o 
./" 

loz 
·que 
los 

Análisis 

I'ara la ac1tr.:i.r~.i strc..ción t1el puerto de L2.T.cla, los costos dGl proyecto cot~p~:e'('.CJ.m sólo 
eostos C.:.e ca~)i"i:al de 'J.a const:r.·ucción y los c2.stos corrientes de· explotación, cüentra~. 
lo3 be:neficios repres·::mtan J.a suwa de los ingresos adicionales que se oi;tenO.rán, coD 
atracatleros c1uinto y se::-:to. 

10. ~1 Jos tres primeros a~os de la fase de const~tcción del proyecto se inc~trirá en 
ge.stoc ele c.::.pi tal, pe:;:-o é:sos gastos ::w · sufrag2.rán con los créditos del BDIP y del Gol;ierno 
(véase el cL¡.cu.1ro 3), lo (l'..1e sioüfica <pe los que :real mento te:1cl:cán que sufragar la adc:i-:­
nistrac?..ón del puerto ser;~n los intereces y 1a c..cortizac.ión de esos empréstitOs. :81 

-costo to-tal c!.el :¡)royecto e~~tará representados por consiguie;1te, por la mma de los :reem­
balsor; ele los J.,:!·8'staii10S y l21s gastos ·anualef; d.e e:zplotación en c;_t1.e so. incu_rra E::n el curso 
de loa afí.oG 4 ·"- 2:, es decir, de lS'79 o. 1998. . . 
11. .en el cuadro !;. se lc2.ce un dc::5glo:.;e de los gasto~; de con~t:r.-;.wción, en tanto 
de conGe:cvac:LÓt'. figT;.ra..'1 en el c>Jadro 5. 

r-~·' -,\ \i l.·.-

12. Ios ingresos aJ.:icicl!ales del puerto de Lacc'la procederá.1·1 cl.el r;Jayo:c volumE::n r:le c2.rga 
q·,te r:l ::_:¡ue:rto pCJC~l'á manipula1· con lo:; mJ.evos c.t::..'e.Cé'_~l.c"ros, C8.rt;a C!'--'.C, de no cons"tr;_•_:i..rse 
éstos, Labri:a C!_t,e de;,vü•.r al puerto de r·Ii::;l:a, ci.tn::.do ¡:¡uy .al norte ·del F.:.Í8. A efectos 
de cálculo, los 5n~resos gen0rados pdr tonele1a de carga se estiman en 7,50 d6l~rc~ o, 
lo que(![; lo rÓS",o, Cl'! )'{,5 np (al tipo d.e canbio oficial tle 5 np/1 Jólar). Tó::.e::;e C.:O~lO 
ejer::plo el afio 'i)'(~J, en el c:-1ue, de no construirse los nuevos atracaderos, ha'l:u.·íe. C1_ne 
(!esviar 21. O:JO tor,ela.<l<:.o ele carga de1 p·:.1erto C. e I.arnda.. Con las nuevac instalc.cio:-:es, el 
~ . ., ···'- ., •. ,-.. ~ ....... ·-' <"l.., '~---... e, .,. (-,y .. "' ,_.\ "· ~'"'."'· -J,"·O e:. r21 ono •· :;7 5 í.'·)) i:n::no_..,._,,..,,.,.¡+e ~'·"-'. vO e.v .... -.>~c.C<-c •. >L"- -'-"''-"~ .. 0 . .o ,IJ_ilL<(),_>; t:.rt fC· ~.t J -._.l \. • ~\.- ..-, _.. , -·.:. • .._ .. __ ::.,-·-·'-!." 

::;e e:ücula.l'l lo~. i!;g:._-e:::os adicionále-s que prodtlci.rá en los años sic;uic::ntcs la ir_Yersión 
. portua:>:"ia en los nu•:!VOS pu2~1tos de atraque. 

13. La evaluación financi.r::ra dr:.:l puerto de La.i1rla se refiere principaJ.mente a las corrien­
tef> neta::: de efectivo G.ctu:::üizac~as sobre la b.3.se del costo de oportunidad clel ca pi tal 
(iílti.u:a líné:a d·~:l c•.tadro l). I:n .el· caso del puerto de La.mda, se. calcula que el. costo ele 
op0l.'tcuücl~~d deJ. ce:.pit2.l, es uecir, el renc.l.iJ::if:nto q_ue podría obtenerse dedicando 2. otros 
\\sos ctw foi.,~os rJ.!.sponi':Jl(1C, es de] 10/j. L."".s co:c:cientes netas 6e efectivo deben, por 

.,or.sitrnientc", ~,~tuali <:écr:~·0 8.1 lO/; pe:•.ra obtene::;:· ¡:;,} valor neto act.nalizado c\.el proyecto. 

'14. l~n E:::.te c;:t::.;o, <?1 w~J.o:c neto actu:.J.lizac1o p.:1r.2. c;J. }merto. de }.::>..ruda es él.e 9,C·2•S E1i~.lo­
r!B::: de fp. 

1). T~:;to ir:.r~i.::a r.·.:e E:l Trco_vEcto en favor2.ole clE:sde el pLmto de -vista de1. mwr:to -:;· éiebc 
ll~yar=c a la ?1·i:tica. 



Cuadro·l 
. . 

Cuenta de.J.a a.dcinistración del puerto de I.ru:u:l.u 

(En aillones do Rp.) 

~~· ----------~~-{-1)~.-(-2)~-(-;)~-(4-)~-(5-)~(-6)~.-_-(7-)~~.-(-oa-r~--~--~--~--~--~(2_2_)~(2-3~) 
(9) (lO) ¡m· 1 (20) (21) 

1 PAGOS (SALIDAS) J,, . 

1 

\ Gastosdeco~strucción 27,652 18;052 21,256 

1 Gaatoo de o:rphtaci6n 1,)2 1,32 1,32 1,32 1,)21
1 

1 . ,, 

1 
Reembolso del préeta-

1 me cl.el BDIP 1 ¡' 4,632 4,632 4,6321 4~632 4,632 
j B.eenbolso del prÓetn-l · · 

110 del Gobierrio 1 2,250 . 2,250 2,250• 2,250 2,250 
i 

Total de pagos. ¡27,652 18,852¡ 21,256 8,202 8,202 8,202 8,202 8,202 

1 INGR!SOS ( I:NTTI'.il!AS) • j 1 ,. 1 1 ' ! 

1

¡ Thlpdstito del :BDIP !14,04 !10,04 ¡ 15,64 l ¡ 
Empréstito del 1 ·¡' 1 i -. 
Gobierno. · . ¡1;,612 -8,812 5,616. ! 1 · · 

.A\.Ull.ento .do loe ingre- 1 . - ¡ 1 1 . 

ses del pu.erto . · ¡ 1. o, 788 · ~,-700 . 4,688 6, 7_88 

1 
1 

1,32 1 

4, 632' 

2,250! 
.1 

8_,202:.1 

1 

1,32 

4,632 

2,250¡ 
8,202' 

1,32 

4,632· 
' 

1 

l 
1 
~t-· 

2,250 2,250 

2,250 2,250 2~250 

11'otal de ingresos ¡27 9 652 18,.852121,,256 . O, 788 2, 7001

1 

4,688 . 6, 788 

¡ Corriente net"<.t dó'!i 1 · · · . ¡ :fec~iv: , ~ • ~ 1 O 1 O ¡ O . -7,414 -5,502~-3,514 -1,414 0,836 .3_,~61 5~598 8,148 r-2,250 -2,250 -2,250 -2,250 

1
L.or:nen.e o.s e.tec •. iv-o 1 1 · · . · . , _b/ i ;:::l::~aal 1~ / o o 1 o 1 -5,064~-3;416~-1,98yo,726l M90i 1,;41 2,158:'8,091!'11 " -1,16~----~" 

~_:ua_:~~zado ~ 9~6~ 1. J .J l_ · . ·1 . J 

Nota~ Los u.úmr.n..'GS ~:o.t:r.e pa:r.énti':·sia c.e las cabeceras de las colurm.aa ea raíiererf al año (es decirf años 1-23) 4 

···~ • 
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-II. 
15. Desde el pLu1to de vista nacional, es precise tener en cuc~ta otros 
en efectc, beneficios uue lo son para el país, pero rio pélra el puerto. 
ca :pi tal c1.e loB proyectos deberán medirse ahora, :r_:lues, por el desembolso 
necesarios, ~ás que ;0r las condici~nes de ree~bolso de los pr6stamos. 

elc=;;¡ento:;;. Hay, 
Los costos de 
real de fondos 

17. Examinemos, en :!_)rimer lugar, la cuestión de ios beneficios. El ·ahorro de costos 
de transporte interior es un beneficio, aunque no lo perciba el puerto. X se tú.t¿. d.e 
un ben~ficio real, pOrQUe si 110 se construyera..n los atracacleros quinto y sexto, . J.a car-ga 
tend-ría C}Ue ser envic.c1a ál pnerto de Hista, en el norte, por una carretera sin•.wsa, lo 
que acarrearía gastos adicionales. . 

18. . I.a carretera de la zona de :Betaville al pDerto de Hista tiene· nn2.s 225·· ·mJ::Tltrs··-y--J:o~s 
gastos de transporte en ca¡;liÓn se estiman en O, t5 Rp por tonelad<i/tn:i.lla, incluic~o el 
viaje de rc&r-reso él.e vacío. Si en 1979 no se disp'..l.si.era ele nuevos at:cacadeJ.'os, habría que­
expedir 21.000 toneladas ele carga por el puerto e~.:: ·liista. Los costos de trcmsporte inte­
rior ele esa carga se e~1 ,."varÍa.Yl a 2.126.000 Rp (2l.OCO :;e 0,45 :x 225). Ese costo de trans­
porte inte:::-ior sería ir:,·¡·,cesario y se economizar:La · c:on los nuevos puestos ele e:ti·2.g_Ge 
cons:!;ruidos en el p ·Grto de la.r.Jc1a. ])e ahí. q_tie, dÉ::sde el punto de vista del país, el 
a.horro de costos de trans~)orte interior deba incluirse entre los beneficios del p:coyectn. 
En las columP..a8 1(. y 17 del cuadro 7 se indican las economías que por ese concepto se 

tJonsec:ürían en los afies sigúientes. · 

19. Io8. reducción cl_el costo del tiemro de ez:!_)era c1e _lns -buques es Lm beneficio C!U·~ va 
a :parar dire:ctar!ente a los a.r:r:adores. En 1979, con cinco atrac3deros en lugar ele cuat:('o, 
el tiea:po total ele espera de los lmqneo en ese año se habría redÚcid.o de 509 a l!¡S días 1}, 
lo que repr·:::senta una reducción de 3G) días y si el n:.ír.1ero de atracaderos .fuera de ~;-2is, 
se con.';ec-nh·ía t1r:2. rn13va :redu.cción d.e 102 días. Si se pusieran, pues, en :ft::ncionarniento 
seis c.:b:-2.cade:ros en J.u¡}ar de cuatro, la :r-educción total del tiempo de esper2. de los l)uques 
en 1979 sería de (363 ~ 102 =) o (509 - 44 ~) 4(5 d!as~ (v~a~~c las colu~nas 9_, 10, ll Y 
y J.a línea 4 del c~adro 7.) El costo de i~movilización de los ~u~ues por día se calcula 
er>. (2. 000 Clóla:.ccc :..: ) 10.000 Rp. El dinero que se ahorraría, pL'.CS, cm 1979 por co:.1cepto 
de reducción del tiempo de espera ele los buques, co:.! seis at:racaderos en fn.nciona:::iento, 
sería de (465 :: 10.000 Hp ==) -1¡..(50.000 Hp. Cálculos .ar?álQgos se han hecho para los afias 
siguientes. 

20. ::J.:. cuechÓ!1 qfs interesante en lo ·-qu-e s9 re:ie:c.:; a la reJ.ucción .c!oc ·e-out o¡:¡ p·;;::- Lierq;o 
da tspera de los buC!_ues es la ele. si ese ahorro rec~unda en beneficio de lo.s na.ci.oÍ:alos 
~1.el país. .A menos c,L<e éste tenga s1~ pr·o}Jia línea :r:::~cional de navegación _o cor~pru1ías -de 
h·2.nspo:c:;e marít ir:o; propied·a.cl .<ie nacionales, r::_'..1e se beneficien directa:r.ente de esa 
reélucci6n de los costos, 1<:!. res:puesta depe!16er2 C.el g-.cado c1e1 poclcr r.~onoy;olí:::;tico que 
~jerz3...'1 las compailías de n;;;,vegación que sirvart e:sa TL<.ta. .Ssa redL,_cción de costos sólo 
be~•(;f:!.ciaxá a lo~ n2.r.ionaJ.es del país· si ~;e traduce e!1 tma cUsuinuc.i.ón c'l.c los fletes, cosa 
cue uucc!e suceder en con:iicü:nes de competencia. Sin embargo, le. determinación de los 

¿¡¡jje+.. ~s se hace de tal .foroa ~üe, por lo ger:.era.l, se fijan pa:ra tocl.a una nerie ¡].e:_ p~ertos, 
.· ·~p-::r.;.:.c.lmcmto en el ca:.:o del transporte en b·..Jr::ues rJ;:.: líneas· regular8s. La Sltua-

ción po:lr:(a qcr l:.i.gerar.:ente diferen~P. en lo clue se r2i'j.ere a los i)uc~ues de carga de 

)} · Supr)nier:.c1o que s~ dier<"-!1 los facto:r·es sicuientes: un tonelaje mcc1io de 2. 800 
tom:-l::t0as :por bL~C.!_t1'2; un movirr.it::nto d.i.al'io de 1. 000 to~·,eladas; y 3r}O días de trabajo al año. 

'· 
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s~rvicio · irrtt_:;Lüar ( "tramp::: 11
). y a Jos buques· fletador;, ya 'l\.!e unos y otros to9an especf.A. 

f1camentc .~n los :PUertos de origen y de C.estino. Aoú.Í también es importante; -~dei:iás d~ 
·poie:r -<l..e :úegociación ci.el eargador y del arm2.dor ~ ·el-tipo de f1etament_o_. . · · 

21. In F:l· '='5·::::::!,1:) E:Btudiado, se st<ponE: qy.e los bu(~tte~ ele líneas l'eg-u.lares 1w.c8n cQcala 
en el puerto de Iamda, parser éste u:no de los puerto¡: en que tocan los buques m-.. la 
región. I.as mejoras ·del pu~rto de·lamda no influirin apreciablemente en los fletes. '. 
(.uizá G~ C.iga qt:.; n:.::chos de los bcrwf::.cios, si no t;odos, qt:'? ll~va consigo la ::ecll·.~ción 
de COStOS del tieopo de espera de los lJW).llE:S 1 irán a parar a ·las arrnadores e).'i;ranjeros, 
pero también existe la posibilidad de utilizar un. mecanismo adecuado de fijación de los 
precios portuarios qu.c haga recaer esos beneficios sobre el propio puerto: Tao'bién 
esto depende c:el. carácter f:l<Ís o meüos cori1petitivo· de los puertos de la región~. ALm en · 
el caso ile que el .puerto _el. e Lamda pudiera cons2guir. sumas rnás elevadas ele los e..rmado2.,es ~ 
no ha:y ningUna. g=1.ránt:í.a de que ~stos no vayan a repercutir sobre los· importadores. y los 
exportadores del propj_a· país~_ A los fines de nue~tro ejemplo. se supone qtie la reclucción 
de costos C:l:e ::;~¡pone la dci:sfilinución del· tiemuo de ecnera de los -buquo·s ·redu:nda 'nrincinal- · 

- - ...¡,. .... J.:" ,Á, 

mente en ben&ficio de los arrnad.o:res EJ\:tranjeros, razón por lo. cual no se inelu;ye en la 
evaluación d-; los beneficios q_ue la inve:csj_Ón _re:por~a al país ?} . 

22. · Por último, hay que considerar los beneficios que reporta. el rtumcnto de ingresos ·. 
ocasionaclo por· el mayor. va luDen clt:: tráfico oue admite el puex·to gracias al aumento ci.e su 
capacidaél. Como se recordará, esos eran lo~ principales beneficios que 1 desde el punto 
de vü;ta de los_ ing-.L'esos brutos, obtendría el puerto u.e .la.!!1da y qu~, en consGcuencia, sG 

trataban co::-:o tales en la evaluación financiera del puerto en ·la fase l. 

23. _ :Je estima que cada -tonelada a.tUcional cte carga que pase ·por el puerto de 1-an!da ·¡· 
produce 37,5 P:9 de :i.nc-.2esos brutos. Desde el punto ele vista del puerto, se trata c1e 
in¿renos ~ue él v::rcibe, sin que Je preocupe sn ÓTigen. Descle el punto de vista )"l.acio-­
nal, en carJ1üo,. c.s .ir:1po:r:t<::nte r;o:nocer la fuente o las fuentes de '8f>OS ingre:::;os. 

24. _El aná1üis de las facturas·de comercio exterior indica que en qnien recae el e-rueso 
de los co:::tos tota1e3 úe b~2nsport12, ir.cluiclos ·los gastos en que incurre la carga en 
los puE:rtos, es en los impcr·caclores y ex:p'):rtadores de Alfaiüa. El Hinisterio. de 
'1':::-anspo:r-te:::.ha tomado bue_na nota dE: esto,- haciendo notar acertadamente que los ingresos 
obtenidos ror el pne:rto pl'ovienen en tíl timo término c1e los importadores y exportadores 
n:,.cionales, y poniendo esa i!!forr'!ación en r;oi10Cimiento del ?·1inisterio de Coffiercio y D-es­
arrollo, al que ha advertido que,· a menos que se .. consiga que los irJportadores y e~::po:rt3.­
dores ext::-anjeros cor!lpe.rtan la carga rle los gastos de transporte, el aumento elE) los ir!gTe· 
s.::>:: or•.t-::QG o'!Jtsnidos :por- eL :ruerto ·no rC:J:i:cesentará '-m 2.nr:1E:nto neto de los bonefic:i:.oe 
clP-1 Faís 'i/. 

y Ho se_ :p1ántea la cnecbón dt.: los benESicios pa::ea éJ. pa1s en forma de recargos 
evitado:-::, porque se sP.pone que los buques se clf:rigir.ían a ot:to lugar, en particular al 
puerto de Eista 1 t2.n pronto como el' pue::i:·to· de lamda estuviera ,;satm::ado y no se lmbie::ca 
decidid.o construi:r· otro atra.cu.dero. · Los beneficios clerivados :de la existencia ele las 
nuevas i~cta1acion'.':S están ya inclúiclos en !_afl econqmÍilS derivadas de la :reducción de 
gastos de tr;::-.ns:po:r:te interior; 

.?J I->i1 situ.:tción st:ría cl:Lst:i..~t~ si el puerto de Eista estuvie:cá situado en m1 país _ 
v<.:Jc ir1o. :;:;!1 e:..;e ca;.;o, 1os in:;·:reso:J br:utos. totales del.- puerto corresponélj_entes a la. cart_;a ..•. 
arlicio!!2:1 irí2.11 a.- p.::.i·ar "': un U'.l~:cto extr.·2.nje:.:-o !;i la ca:!?aciclad d.el ·puerto üe lamcla no _ . '1!! ,, 

fu~::ra :mficie:P..te 11<ÍrD.' 112.ccr f~<::nte al atU'lé:nto de , tráfi.co •· E:1. ese caGo~ la constrticción 
•le lo:..; nnevo::; · a·~r~c.:~.t'(cros, en el ;m orto de L"lr~c.la pc:::cm:l.t iría evitar er:a r:alida de fondos 
pa¿;."2.do8 T10r lo::; ir:1r~:~:~.aJ.Gres :r loa c;:y;c,:t·tc.J.o:r~s -J.oe2J.es. · Loo beneficioP que~ obb:mdría 
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25. El 1hnisterio ele Transportes señala, aclenás, acertadamente, que, desde el punto de vist 
AaGiomü, la ex::1am:ión del puerto de L<::mdo. Sü justifica por las vcntaj:J s que, cles(le Gl p'c:clÜo 
W vista de los costos, reportaría en relación con el trm1sporte interior. 

26. Una vez calcul3dc::;, cor,1o se hace en el ct.~.dro G, ·los costos y los beneficios anuales de 
r::·~'Yt~Ct•.> 1 el v¿Ü.:.;::o neto actu:Ü:i.?(;)C~ú i·F; o\j lú::ne ;:aeJ.iante .lo.. aplic;¡c.iÓn ele;. una t.?. SE\ c:e Dct·,¡_a­
}.¿_:.:;;:,c:i.6n !.J.lle ·;a ¡_1c;l 5 al i55i~ (vé~lse el Ólé.'.dro_ 9 ~ ü.se II)" 

27 o Los beneficios nació!Jales netos (Bim) clel proyecto serán, por consiguiente,· el va~or 
"'cü1ali::2do de l&s e(;O:lc.·mías logradas e:1 los costos del trunspoi..~te interior r-• .:mo.s el val o :e 
actua l"izado de los costos de los dos nuevos .a tracacleros A}. 

28o - Este eE el valor· ele los beneficios nacionales netos en términos de beneficios globales 
a los preci: de mercado· no a justados de los factores del insumo. Ha:'/ que hace:c notar que . 
estos 3;Trr r. .::-2pre~er,tan un verdadero c?.lLDH:mto ele 1os beneficios· netos. Los :r:ecu:cs:>s utili?,nd. 
se evcluaro; a sus precios de mercado, 1n·ecios r{ue, 11or diversas razones, no reflejan los 
costos de OI;orhmir.lad de esos recursos. Para tener eso en cuenta, hny que introducir los 
P~-,;. 0 .¡ os ,.l· -~+tlalos .. e; ..... __ '" 'Jl..>.~ ·-·.• 

29. La terce?<:< fnse de la rwaluación requiere un reajuste de. los precios de los recursos 
utiliz8dos. CorlsiclG:remos, en prüner lue;a::c, el caso de J.a .mano de obra no especiali~::ada. Ya e 
s<tb.ido que la tus:.: de d<:::se:mpleo en Alf::mia es elevacla y que hay abundEmcia de trab<ljéJdOJ.'(;S 
no cnlificados, n~~hos de los cuales trabajan en las plantaciones de cacahuete~ y de cocos 
a un ni\•el de su~)sistenc.ia. El costo de oportu.nid<'\d de la mano de o ora no calificada, es 

-~cir, lapr:<lncci.sn atribuida al trabajador no calificado que antestrabajaba en laB })1anta· 
wones, es, IT:Uy i.:1f<·l'5 .. or al .Üi!}"lOI'te de los Sd.lélrios ele mercado p:t [;a dos por el puerto. En 
general, el costo de CJportunicl2d o precio virtual de la mano ele obra no c<1lificarla viene dad< 
por la .í'Órmnlá (l + E) \!, en lél que Z es la prim<:J de trabajo no calificado y la w lél tas:J. de 
mercarJo de los salí.i.rios. En el caso de ~:..lf<:~:-.üa, el valor de· E es negativo .. E:l Centro de 
PJani~·icación Bcc::é~,·,ica el el Gobierno calcul.:~ c¡ne el costo de o:portL:,¡., iclad de la m::mo de otra 
equiv0·1e al lü;~ r1e la tasa d.e mercado de los s:.üarios, lo que sieni.fica que E = .:.o, 9 o 

30. E:n. lo _qv.e ·se ref.:.~re, en cambio, n la ma: :J de obra calific2úa, hay en Alfania [;'2rlE::l"al­
mente ur::E! si tuació~ de :9leno empleo. El r:1-2rc~clo ele este tipo ele m.:mo de obrc1 es co:::r:(:'.ti tivo, 
por lo q_ue c<:lle s".J.:;•Jne:r r1ue los sal&rios. c~1.~0 se :92.gan n estos tral:-::.jaclores re1;resentan su 
costo de opo:.~t;un:;.Q.:,,d social y no es, por consicuiente, necesario l:eajnsü..>.rlos a efectos de 
evCtlu.:Jción de~ la inversión,. 

·31. :sn lo oue res:?ecta a las divisas, Alfania se encuentra ante l.ma grave situación de 
-1 -~·. •t . J .. ~---1.: .. ,., ,,, ~ ~ .. '7"1--· . .t. '"•l rli ·r~,.,- .,., --"· ;~ l .. e• ,.,,·ti·:-,-,.t;,,,c,~. l ·-1- ,.t·-, . ( ._,Cl-'-('2.."· :.:.a _,, ~ ........ 1:·: .... L·- Jl:-'l.:.·os. c,:,_'..lSd·'L. _\••c'.L..;,_,., ~e;:...,r_ .... c ooe ... C1. .. c,d .. u<A.- •''-' él _;::¡ l"-!JO_.,. c..ClC•, 

y es evidente que ¡,;,c8 unidG.d de diviso. ext:c¿mjera tiene más valoi· qüe 1.:\ su:na crc.e se obtiene 
a-l car:lbio ofisial de 5 Hp/1 dólar. · El p1~ecio virtual de las divisas se puede 

el p:-_¡ ís en esa si t-L<ación serían equivalent0s 2. los ingresos brutos totales que de"\r'ent:;Dra el 
pu<?:ct:> de Larvla, Si. no existiera en nbsoluto el puerto de I-'fista, rii en el propio rJaÍs ni· 
en 1.:.:1 PaÍs vecino "tr:st;::.nte próximo, los ben12:ficios derivados del é•liruento de capacidad del 
J.•UE-:rto- de L:H!1d3 eq:;_ivolclríar; al éll.UTiento el. e benei'ic ios ele los impo:r:tarloTas y exr)ortadores 
lYlcicr;·'le::: ya cpP ., sin r.tedios de transportar 1::1 car.::p, ese éHl.filento no podrÍ<;; realiz . .erse • 

•. !) :m!i;:::. (2,~1.) + (2,61) - (3) - (4) - (S) - (6). En el pn::se11te estuJ.io se supone . 
~ }:::,:.; inc,-:r.:<::sos d.el. put:!rb indicados· en la ~;:ctida 7 del cuadro 8 p:covienen de _los usu2rios 
.locc:tlr:·!;. DesdE: 0;l p.u-1to de vü~tél ll'.1cion3l, se trata, pues, de una ti·ansferencia ele fondos 
cli':!Ítro (i.el p:. :::s ~j;.:é n·J entra' por consioiiente, en el c&~pu to del mm. 



TD/B/C.4/174 
pági'na '47 

repreoenta.r por (l+p) E, donde __ p es la pluy?..lía d_e una unidad de divisa y E representa-A. 
tipo de cambio oficial. El Centro de Planificación Económica del Gobierno· estima que P 
rrecio. virtual de las divisas es.un 75% más elevado clue el tipo c:'-e cambio oficial; 
es deCir, ~t~e p = O, 75. · 

32. Los beneficios sociales netos del proyecto evaluados a los precios v¡rtuales de sus 
factores de insumo vienen ahora dados por los beneficios naciol"'..ales netos, ya mencionados, 
pero so':Jre la base de loé.:- valores reajustG.dos en Ct'.anto al cósto de J.a c1ano de obra ·no · 
esp~_cializEJ.da y (l_e las di.vi sa::¡ 5./. 

los asnectos econÓCJicos de la evaluación 
--~---4- -·---------

33 •· Con una ta6a de actuali~ación social del Io;s,. él actual valor neto actualizado del 
proyec~~ a precios de t!lercaclo no reajustados (fase II) es de 94-861 millones de np, suma 
casi diez veces rnáyor que la -o-btenicCa en ~la fase I, en la' q_-u.e· sólo se tómó- en considera­
ción el punto de vista del puerto. Como ya se ha ind~cado, sin embargo, desde el punto 
de vista nacional, los factores del insumo tienen que. ser reajustados, utiliiando los 
precios virtuales, para qne reflejen su co¡;¡to de oportunidad para la econornía::·· En la 
fase III (véase el cuadro 9) se. tiene en cuent2. ~ue el precio virtual de la mano de obx·a 
no calificacla·es sólo la décima parte del salario real'de mercado, pero también que el 
precio virtual de las divisas. es superior. en: 1,75 vecüs al tii_)o de cambio'oficial. Como 
la proporciÓn c~el costo correspondiente a las divisas es muy süperior a la d.'e la ClariO 

de obra no calificada,· el costo e9onÓL'lico ·del proyecto calcülado sobre la _.hase ele los pTe-
. cios virtuales· es efecti va:nente más .. elevado que: su puro costo financiero. · Como· los bera 
ficios del proyecto, en decir, las economías realizacl2.s en el costo el el transporte -int t:.W 
rior, se cifran en moneda nacional, no preci.san ningún reajuste para reflejar su verda­
dero valor econÓr;!ico para el país, por lo que se m2.ntienen igual que en la fase II. Por 
consieuü:nte, el valor r¡eto actualizado en. la fase III, tomando en consideración los cos­
tos clc opo2.·tunidacl· de la mano de obra no calificada y de las divisas, es .inferior al 
obteniclo a los· precios ce wercado no ajustados. El valor neto. actualizado del fú.'Oyecto · 
si[f.Je··sicnclo, sin er:Jbargo, muy superior al obtenido en la fase I. 

Resumen y conclnsion0s 
-·--~.--~-·--·-------

34. :::a e::::ttJ.(~io de este caso concreto sirve para ilustrar la mecánica del.. proceso de 
evaluación sobre la base de las t:ces fases e::-:e.minadas en el texto. En él se ponen de 
m-2..!1ifiesto los as~ectos cá:::: i:nportantes y significativos de una correcta evaluación de 
los costos de los-recursos utilizado8 a sus precios vir~uales o costos de oportunidad; 

35. Debe haceroe notar c.!.ne en esta evaluación sólo se toma en consideración una determt~ 
nada posibilidad ele inversión. Hay, por supuesto, otras pooibil:i.dacles y alternativas 
que, sonetidas al mismo }!roceso 0,e evaluación,_produciría:n resultados dife::centeo. 

36. Otra cuestión iu:portá!'lte es la cl.el análisis de sensibilidad. Los resultados obte­
nidos en la e·¡aluación serán· c1ist.lntos si va.:rían factores como la prima-- ele lan divisas o 
los costoc de oportunidad de la r.1ano de obra no calificada. Hay que conocer el &!:'ac1o de 

5) . :E:J::f::; (2,51) -:- (2,1)1) - (l+E) (3U) - (31) - (3D) - (1-;-p) (3F) - (l+p) (41?) -
(5D) - (:t_-:p) (5P) - l(~·E) (GU) - (61). ~ (GD).- (1-;-~.) (C.P). • 
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·- sensibilidad de los resultados en relación con esos factores. Además, los parámetros 
macroec6nómicos no suelen ser e~~ctos, por lo que, ¿ados sus iQpoitantes efectos en el 
}>roce so ele evaluaGión .. __ f.._e.b2:1 .some_tJ?x..B.=:---t-a.ml+én-_-a--.,.'l:P.i.li..si3 ·de· s€md_bi1.id<:.d ~ · 

o 
37. El plan de inversión se basa en la proyección del- tráfico dada. :De a1".Í lo iQ:por- · 

· tante que eS prever con la mayor exactitud posible' el· volumen de éste. 

)8. El bene.fici0 neto actualizado obterüdo por .el puerto de~contado al 1Q;;7 es de·cir~ 
su Gosto ele oportu..11idad de capital, es sólo de 9,624 01illones de· Rp. I:valuado al nivel 

-nacional, en e.l que los beneficios representan sobre todo economías realizadas en los 
costos de transporte interior, y utilizando los prec:ios virtl.lales para refleja.r los · 
verdaderos cos,~s · econó¡;¡icos, el proyecto resulta _umcho más favorable. y arroja un bene­
ficio neto actualizado mucho 1aayor, de 77,450 millones de Rp. Bso puede hacer q_uc ur. 

. proyecto portuario no se jtJStifiCLll·e· tomando merar;jer:Íte C~UJO base la relaciÓn .finD . .'nciera 
entre costos y :)enoficios co!!sider2.da desde el P'-mto de vista del puerto y :t~esuli;ar, , 

·sin er.1bQ.rt,'"O ,' una iEver:sión muy interesante desde . el punto de vista nacionaL l)ero:puecle 
. también C.>Clll':Cir que, ai.mc~ue muy rentable desde el .. punto de vista del lW.erto t el proyecto 
repreaent~ u~a p~rdida neta para el país. · 

39. Es, por consiguiente, indispensable evaluar los proyectos portuarios, nQ sólo al 
nivel clel lmr::rto nisL;1o, sino también en términos de :pérclidas o beneficios netos paTa el 
país. L'n los casos. en que el puerto no obtenga ingresos st.\ficientes paTa cubrir ·los 
costos de tm l)royecto y sufra una pérdida nete.., pero el p:coyecto suponga beneficios 

A netos para el país, es posible subvencionar eJ. puerto wediante 1.m :plan fiscal· o idear 
W ·alguna ~·oroa de con.::Jr::nsarle con tra.n:::;fe:cencias ele los sectores cue efectivamente r:..:e bene­

ficien del proyecto. 

40. · :Cn este e:~tuc1io ele un caso conc:r-c:to f~e e;q;onen L'..:3 consecuencias de J.os C.:.Lfe:r:entes, 
. c:;-rados de ·:.:véÜLJ<~ción de J.os p:r:oyectoa y f.V:) sefíala ~úe ~üngún cornpror.iiso iQportánte de 
inversió.:1 portL:aria, especi2.lr1ente · cl.e inf:r-a.estructt.u·a, debe contraer-se de T'la..nerc:.. aislada, 
ya que el l)Ue::cto es .un nu(l_o vital en el sistema económico. del país. 

·~ < 
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. Cuaclro 2 -·-·----.- ; 

· Pl~evisiones de tráfico 
-:- ": --- -.. ~. -· -:---.------ --·---

A •... 
.rJlO 

-~-~2 __ ~_!27~-----------------------~~~1~~---~-------------- .• 
( 1) 1976 802 1' 
( 2) 1971 . 926 

( 3) 
.. ('4) 

1970 . 

1979 

972 
1 021 

( 5) 1980 l 072 

( .6) 1981 1 125 

( 7) 19~2 1 181 .1 

( e). 1983 1 2~1 

.(_9) 1984 1303 1. 

.( 

55·.:1 de aumento 

.• 

~~~2_ ___ ~2~2 __ --------·- ---------- ------~-~§~--:~-----·---~--------
(11) 1906 1 43G 

(12) 1987 1 436 

(13) 1988 1 436 

(14) 1909 1 436 

(15) 1990 1 436 
(16) 1991 1 436 

(17) 1992 1 436 

(18) 1993 .1 436 

(19) 1994 1 436. 

o 

o 
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Cu~lr_s>_J. 

~-L~~I:_J~nt_l?~K~das __ co.E_ ~.e.rgo a lgs .J?!'.é..:?~~é'-:_ll]_o_¡;,_c1~_1_}3.-:J..n_c_o_SJ.e 
· P._~_::>a~Jlo l:!?.l~regiEn.ªl:_~_e)._R~E_:(f~~ 

(En millon<::s de En\ 
~ ; 

Pi: o 

Ai~O 

(1) 
14,04 

--e~; 
10,04 

(2) 

del Gobi~rno ·----------.. --.. ' 

8,812 

(3) 
~5,64 

(3) 
5,616 

Total de fondos recibidos I);t:ta dos atracaderos = 67,76 

·Fondos necesarios por atracadero ::: 33,88 

Préstamo del BDIP: 39,72 millones de Rp ál 8, S~i dnrante 16 años 

Reembolso anual = 4, 632__EJil].oY!:_e_~_-ª._e_.BJ?. 

Préste.mo del Gobierno: 28,04 millones de ~p al 5~--; durante 20 ·ano::: 

Reembol:::o anual = ·1..,15.:i? '"t:liHJ?.n~§_~a..?_RQ. 

Total 
39,72 

Total 
28,04 
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Cuaclro 4 

Estimación de los costos por atracadero 
-------~--· ... ---:---·--·-----.--·-·~---

(En millones de·ilp) 

.. ·--. ---.......----~~-~~~o:-----¡~-;;;on~~--;~·-e-;--. J 

totales divisas . . 
-----'-------~ ----- - ------ ---,--

í· 
-· ---~-

0~~-ª-~-d_e_j._n{!'eniería 

a) Huelle 

Muelle de pilotes 

b) Obras en tierra 
. 1. 

·cobertizo, almacén y taller 

Ser.ricios, electrj_cidad, agua, 
alcantarillado y teléfonos 

Total de ob~as de ingeniería 

~qUi_:r_9., 

2 e;rJ.as r;óviles de 10 toneladas 

4 carretillas eleva(1orac de horquilla· 
ele 4 tonel:.,.d.::>..s 

4 ca:!.:retiJ..las elevadoras de horquilla 
de 3 tom!lacJ.as 

~otal de equipo de rrmr;ipulación de ca:cga 

s~rvicios ele consultores ----------- -·---·-----
Ingeniero jeTe rbsiclcn-Le 

Otro:-; servicios de e~:pertos 

Total lle .::~::rvicios C. e co.n.sul tares 

20,00 14,00 

6,00 2,00 

5,00 1,00 

31,00 l7,0Q 

1,34 1,34 e 
0,80 0,80 1 

1 ! . 
o,(,() o,SG ¡ 

~------__,..._._--. -----------·---·--.. ~ 

2,00 2,80 

0,05 0,04 

1 0,03 0,02 1 
J---'---------~--'-----·- -----------·-- -----i 
t . · O, 00 : · . 1 . O O(: . _,. - ---- . -----':::J--·--·-------j 

Total del costo del proyecto por 
atracLtc1ero 1 33,88 1 19,8ó .. ! 

_____ · -------·- _ __l_ ____________________ ..j 

• 
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e L~ad:r:_s->_..2_ 
Q.e:.s.!_o_s_p_e __ c_o_{l_se:c_y_~c_i_Ó_E_.Y _e_!-_p].ot2._9_:ij_Il_QO.E._ .§.~_:I:1!_2_~de_!'_o_ y_ 9-fí.o de 

utilización de loa recursos -·-·· ---·--·----- -- ·-·-·--··-- ...... ·---
(En millones de Rp) 

Etcr~o de ob:ca no calificada·· 

Ea.r;o de obra calificada 

Eateriales nacionales 

Divisas 

. o, 2_0 

0,18 

0;16 

o, 12 

0,66 



Cv.e.dro 6 

J.'.JJj .v¡ \jo 4/ J.. 14 
página 53 

!?_ap_!;jd~ _d_e_3~_st_s>_p_?r atracade_!_E_L año de _u_t_i}:j._z~c_i_0 de }os r~_9~_:E_s_oE 

-Cm m~ll.Jne::: de Rp) 

,------- ---··------------------··_:.·-=·"-"'· ----

( l) ----if.-T~(='J )~-- LTot~- -------c--·l 
¡ 

¡----·-_:_ _____ ----- ___________ :.._ __ . ___ ·~-

' 
1 

Obras de i!'a-..eH-i'1'!TÍa - ----··--·----·-. =- -- ·----
Hano de obl'a no calificada 

Eano de obra calificada 

HateTiales nacionales 

Divicas 

~~l_i_!)O 

Divisas 

Servicios de col!~.,-. · .. t.:.Tes 

lionedé:. nacio:¡al 

Divisas 

J'_ot:y _ _§_e __ c_9~-~-~..§_.P.~E-~t:J?.9-.9.~9:ero _;y_..§.ño_~ 
ut i].J_z_a~j_óp_ ~i-~ .J2.~ _F_ecur.sos 

Ilano de obra no calificad.a 

}1c-mo de obra calificada 

i·íateriales nacionales 

Divisas 

-------------·--- -----·-------

2,0 1,2 
1',8 1,2 

0,01 

0,02 l------
1 13,83 

2,80 

0,01 

0,02 . 0,02 
____ l .. --~-----

. 1 t: 
9' 43 1 10, --'3 

1 

o 

4,00 

0,02 

0,06 

33,88 

1 ' 

2,0 1,2 0,8 4,00 1 

1,8 1,2 1,0 4,00 J 
3, o.s 2 t 01 

1 

1, ól G, 02 . 

7,02 5,02 7,82 19,86 
¡---------~,: ---~--~-· r-3~,8;-~ ----- 1 

1 1 ! 1 
-----· 1 .... -.- ---------- _ .. _____ .. ------··----;; 

• 
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Introduccicn 

l. En este estudio se expone u.na situación cortcreta en 1~ que se est.:i considerando la . 
J?L•Sibilidad de crear una mayor capacide.d .portuari~ · construyc:c!o un ..ru-=rto nu¡;;vo o amplian­
do el actual. 

2. :E,1 puerto actual está situa,do a la orilla de un río, es dcci::-, en el interior, Y P.e 
un pea_.ueño puerto comercial que' era al pr1"ncip1"o se h ~· · · 1 d ar ...... ollo del a ccnve~ 1...lco ce:. e_ es . - .. 
pai:s en un activo p1.ierto in±.ffi:fl-ae-i:ona-i. · -

3. r.a evaluación de las distintas posibilidades se basa en ~r.-1. co:::p<>~ación de lós bt.- .le­
ficios y los costos económicos nacionales. 

4. El -a-Gtual puerto de Kangkah·, situado a 60 millas d~:; la C.;;:sc::ccc.-!::t:.ra del río, ticn~· 
una profundida.d máxima· de 33 pies. P,ntes, esa profu.'1di0.ad.·cr:~. ~ !.!..i.:oif~:-.t·::, ptro ·ahora; con los 
grandes buques !:Jodernos, constituye una grave limitación. .Le;:; t·::!T:.:r..:s que se necesita-· 
rÍan para ampliar el puerto Van escaséando y resultan CarCS dtl:-i.CC ;:¡,l Crecini.Ento de la 
capital, Kangkah. · · 

~l-
5. .Actualmente se prevé que con el programa intens.ivo di?. ~l:S""..l_:..:b::1li::-.acién que se cstr.í .. 
lleva.'1do a cabo, aumentará considerablemente lz. :impcr·táciCSn di ·p_r,QJ.uct()s a granel domo el 
carbón, el mineral de hierro, los abonos y el :pet~Ól€o_l/• r~:-.bi:.':n Sf: prt:Vé un aumento 
de la carga gc::1cral, tat1to. de impo:-cta.ción corno ·ae exportación. ~b d C'.l<".·iro I del apén­
dice se indica ei tonelaje previsto para cada grupo de productos. . Con el actual plan 
de ampliación se espera dotar al puerto de capa.cid.ad suficient-e par2~ ·el voluGlen de· carga· 
que posiblemEnte pasará por él de 1984 en adelante. Todo~umer:to adicionc::.l de dicho vo­
lumen después de 1984 requerirá_nuevas inversiones. La vida. econóaica del proyecto se 
ha calculado en 20 áños, ya que los cambios aue se :produzcJ.n en la üt il ización de la 
tierra, la situación de las industrias.y otr~s aspectos econóoicos puEden wodi:ficax las 
.,lecesidades industriales, y las. modalidades y necesidades de transporte después de ese 
período. 

Fos i bi 1 id cdt;s --------
6. Actualmente, la elección se ha reduciclo debido a las limi_:t~ciones físicas, geogr<í:1>> 
cas e insti tucionale.s_,_ a dos po~_i.b..iJ..+d-M.es~ 

]} En cuanto. al petróleo se h~ previsto que, de 1981 i'll adelante, los pe-troleros 
que hagan escala allí serán de la categoría de los ·de 50. 000 o más TPf1. Como no es 
práctico ni factible ·construir una tc:ruinal pctroleril. en el actual puerto de F'..angkah~ se 
ha proyectado otra terminal separada J"Únto a la costa;. l'::Jd proyecto no influye' sin em-

. btl.:r·go, come tal e:n las conclusiones del presente estudio.· .• 



ampliación .Jit:.:l actual puerto de Kangkah m~d.iante la construcción de las instale.· 
cienes m:cc:sarias en sua proxir..-idades inmcd.Ia tas; o 

crGacüín d,é, un nuevo pu.r?.rto ce.pa,z c1.e abs~'rf:sr el aPm~:nto ele- volumen dGJ. tr·áfico. 

iJn el cuadro l se indican los codos. eshrnados .de las .dos. posibilidades .. 

VF.:nta.ias y desventa_i~ 

7... .Debido a las diferencias que existen e;:ntre la configuración física del lugar en qu<: 
actUalmente se encuentra el puerto de Kangkah y aquél en_ que eventualmente. podría estaole..: 
cerse U.l'l nuevo puerto, las instalaciones que. podría~ construir.se ·en cada uno· ele esos h.¡.ga­
res no serían exactamente las mismas. En el nuevo puer.to, .tEL'1to las instalaciones co~o .el 
equipo podrían ser de mayores dimensiones. E:'l puerto de Kangkah tropi12:9a con la.falta.de 
campo abiertQ de carácter continuo, mientras que el lugar donde se construiría el nuevo 
puerto eotá en una zona· sin desarrollar y sin obstáculos. También hacia el :interior 
plantearía un problE-ma la congestión quo se produciría en torno a1 puerto de Kangka.h. 

8. Nás importancia tiene el.hecho de que la profundidad del puerto de Kangkah ~aría 
imposible que atracaran en él .buques de más calado. Incluso para mantener la profundidad 
ac:tual de 33 pies h¡:¡.bría que dragar p8riódicamente el puerto péll'a limpiarlo dél limo 
que en él se .acwr.ula. • Bl nu(VO pue:cto, situado en la costa frente al mar abierto, ten-. <. 

-dría una profundidad de unos 48 pies y los buques .gue se acercan al puerto d~ Knngkah · r 
maniobararían e::n aguas resguardadas. · ·· · · · 

9. Es cierto que el nuevo puerto supondría, por otra parte, un am:1ento de los gastos. 
Hal:>r{a gue.construir, en efe::cto, nuevas ccneziones ferroviarias con,el interior, y 
hab~·ía que . proporcionar p:rotección contra lq.s a[,~C.·S mediante un J:ompeole.s. En cambio, 
podr:ía darse acogida a buques rnás graneles. 

Pro.r;;ranas de construcción 

1C. :F~1 nuevo· puerto, de construirse, tardaría cir"co at1os en <:star terminado, ·mientras que 
1::~ amp) iación dc;l pu::rto de :·:e.ngLah sólo lle•;aría tres aJ:1os. Para contar con. tas nuevas 
:'.:1stalaciones a fines de 1900,. c.ño t!n que estarÍH listo el nuevo puerto, habría que adop­
tar el s iguiE:nt t! programa, t:::-:presndo en porcentajes del costo total de construcción: · 

nuevo puerto 21,8 20,4 

Lmpliación del puerto de Kel1gka1-! 

Examen de los beneficios 

1978 

15,6 

30,8 

19,5 

30,8 

22,7 

38,4 

•
.. 1 .. Los principales benGfic ·.os que rep0rta:ría la construcción del nuevo ·puerto serían 

os resultantes de la utiliz.ación de buques m.:S.s grand.cs, que rc·duciría el costo por tone-. 
lada de producto tr:lnsportado, sobre todo a granel. La posi"Qilidad de acomodc'l.r buques 
rrés l.,""rcnd~::s haría, t:n c:fr::cto, que el costo por ton·:: lada tanto de la esb.l ncia del hu que 
(,:n el puerto como d~ la trc:.vesín, fuera rr!:b :Ú·dÚcido qu¿> si se utilizscan buc¡ues más 
p•::·;.:_. ~~iüS. 



Cuadro 1 

Conversión del costo financiero al costo económico 
ae la inversión de capital ~ 
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Rompe-ol-as 

Costos de dragado 

Servicios qe i_ngeniería y .de: 
consultores, e imprevistos 

2 atracaderos de tipo corriente 
y equipe 

1-atracadero polivalente y equipo 

3 terminales de carga a granel 

Equipo ce manipulación de carga_a 
granel 

Terreno sE/ 
Df:rechos y otros gravámenes de 

a.duanas 

. 

Componente 
j de divisas 

1
(po'rcentaj e) 
' 

¡ 

. 40 

40 
.. 

40 

4(\ .. , 

. 40 
l 

.50 ' 

' 90 1 

! o 1 

1 
1 
l 
! 

' 1 o 

Costo.financiero 
.. '· 

AmpJ. ia6ión · 
Nuevo 

del puerto 
puerto 

de K.angkah 

- 142 

25 10 

40' 50 

100 lOO 

130 130 

50 80 

150 190 

- 30 

45 60 
-

¡ 
Costo -económico 

__.___:.,--------; 

~mpliac 
qel pue Nuevo ; 

puerto ~ 
de Kan 

1 \ 

ión 
rto. 

gkah 

: 

. 

3 

4 

12 

15 

-
o,o 

8,0 

o 
6 

62 

217 

15 5 

. 170~51 
12 ,b.) ,. 

.60,0 

120 

.· 156. 

· ioo 

275,5<!¡ . o.(-· 
·l. . 
.. 

. i 
1 
j Total parcial, puerto 

1 Conexión ferroviaria . 

1 

86 

20 

.\ 
i 540 792 78 
-- 9---ra~ 

- 276 ~ -~1931 
i 20 1 50 1 

1 Conexión por. ·ca.rreter~ '·: 

1
, Viviendas y servicio~ locales 1 

. (agua y electricidad) · 
1 ¡ 

\ Total pai'cial, transportes terrestre,s 
1 

o 

22 .55, o 

1 . 1 571 -- ?1 
L __ 2D- 1 3~0 ~~~~--· :. 
l 560 ! 1- 092 1 f 811 ·-11 :282 1 

------~---------------------!------ ·----'--·--- ---'"·------·~ 

~ Bn millones de hiens. 

E/ 1"1 costo económico del terreno es el valor que tendría si se destinara a oiro uso, 
ICl terreno que se utilizaría pa.ra ampliar el puerto de I1:angka.l1. tendría en ese caso un· 
valor de 155 millones de hien, valor que representa, pu~;;s, su costo económico, pese a q;u.e 
c::ctualcnente sea ya propiedad del pue~to~ El terreno previsto para el nuevo puer~o, en 
carnbi.o, no puede destinarse a otro uso, lo que si¡:;nifica gue su costo económico es cero. 
Los 30 millone:; de hiens CJUC ráe-aría J.a administración portuaria al Gobierno son s.o.'lo. una ...• 
"::•:.3.ns f.:;:::-~ncia 1 nt erna. 
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12 • Para ver céno se pueden lacrar esos ahorros, ·1éanse los sfguicnteo cálculos relati ves 
a buques dedicados al transporte de carbón •. 

·13. i:;l carbón S~ e··:niu~: E. 1' 1-J'Uq:>.:..c--. ,:¡,_, 20 OClO tnpl,'í ·+~·--ml··no modio por· el "'C't1Uc"l PU''r~~"' 
- • ... .J.. ... _ ..... :,.:.A. .... ,.J L:._. ~ • . .1.-- 1'"'""- ..,._.._~. ··•··.- ' ~ e::;.. ..... ...... """'' 

cie I(angka.h. Con el nuevo puerto se espera qu~ el tarr,a.i1o ~medio de los buques se eleve 
a 50.0Qv TPM.· ·En· el--curso del· primer año, que. sería 1981, se transporté).rfi.ii-1 :2',55 millo­
!1t::2 'd<:: ton('~lad3.s d€' carbón.· Con los buques más g-!.'a:nces se reduci.:~ía a· 50 .el núr.1ero de 
vi"aj~s gúe, ahora, con los buques más pequeños, 6S de 125. La const=cuencia económica de 
esa .reducción, reflejada E·n economías de escala es una disminución del costo ·del transpo~­
te :por tonelada y. b'n el caso éoncréto. que se considera en el cuadro II del apéndice, 
el costo tot8.1 del transporte de 2,35ml.llonés de toneladas de carbón es de 31,13 millones 
de dól~res si se utilizan buques de 20.000'TH1 y de 24~45 mill6nes de d6l~rés si se utili­
zan buques de 50.COO THI, lo que supone un ahorro de .. 6,68 millones (=66,80 millone_s de 
hiens) 2/ en el see,undo caso. · 

· . 14. Pueden hact:rse cálculos· análogos para cada e.f1o y para cada proclucto. Los ahorros 
que se lograrían en los costos d.e transporte son los qu~~ se indica-p eü el cuadro III del 
é.pé!1dice. 

15. De la disminución de los costos de h·ansporte S~ benefician los Cl.rmadores' ya que' 
~unc~ue oe trata de beneficios para la economía mundial' sólo puecl.en estil.w.rse como bene-­
ficios 11;;1.~ el :país, ::1:i. de hecho, éste logra captarlos. Zn este caso, los p:r.oductos a 

... -r2ncl se ~;ransportan en graneleros fletad~s. Es l6gico suponer que, una 'lf8Z ccns~:n.::Lclo 
el nuevo pu-2rto, los ahorros c_1Ue se lot,--raran en los cestos de tr-anGporte se traducu::.an 
p1e:::,r~r;l(:;t:te e:1 una :r.-::cluccJ.on de los costos de fleta.me::1to. ·.Como los productos a granel 

'·se cc:~:lpran a precios f. o. b., todos los aho:r.ros que se lograran en el transporte mar"íti mo 
br-mcfic.:iarían <:·. los imy:o:r·t?.do:r-es del país. 

'16. He pnede decirse lo mismo de la l.!é:rga genere.l, que se transporta. -en buques df? línea 
rt.:gulo::c. · Como se pa:rte de la base de qu€ los fletes se fijan para una. serie de puertos, 
incluso ni se constrnycra el nuevo puerto, esa cor:stru~ción l'Ío 1)roduciría efec.tos inmed ia­
tc,s o in~¡Jortantes en los fletes."'" De cüalquicr modo,· en este caso, el· tamaño de los buques 
ot: línea l"-2L'U1er que utilizarían los ser•.ticios ar::pli<:dos U.el puerto de IC<J.ngk?.h o el 
nt<0vo puer+.o s<2ría :~ás o menos '21 mü;mo. Las ·eccncs:La.s que obtendrían los -buques--<:le -ca::,-:-.., 
gc. grmE::::.-al que utiliza.ran el nuevo puerto 8f;2;Í2l1 relativarrlente pequeñas y coc:o esas econo­
mías r;o repercutirían en ·forma apreciable en el país, no se ·ban incluido beneficios 
p2ra ést(;. · 

17. ll3 r~<:>C!!C, pue:::, le::; Lcn-::fj_ciO~j QUt: :C0})0i'tar~:.;.. l'"- C(Jl1Strucción de un nuevo pue:cto, 
en iu{tar ele la ampliación d,-~lactual puerto de Kangk?-h, son los ahorros que se log:rarí2.ri . 

· e~ las operacione:::; de los g-ranel eros fleta.c1os y '!Po~. rp,d]+c;.ir,í~n.,);as.c:.'t:arifas<.:de' 1f1eta:rheflt·a·~' 
·Se suuo~e· ct.w el pa.sorle.é;;te s8 hace .. a(O.'i,:Asa!s.G1iF8'·(j}-'ct'aaré(Iii del apéndice s-e ·ind~i:.ca::.l·-,l-Gs-.-. ·· 

. . . ·~ •·· . ·:.·~·-:·-····· ·~ _, .. ,, " 
;.. .. -- \ 

. . -- ,, .. ,.., i'"·¡ ,.:,-." o/YE • .'r2ut.<:>':n: ;c.:n_d(fo ·:li::•~·c·j:.:.~~r::~~:=·,.~~~~-~~·~:1í~~~~-~:~2.r~+ ¡,--,:~ 
_. 1J':s11~6.n~~~f1j(1~(~-u~·:-.F~-~,:,~qQr,;tós d:e>:netaGJentóJ:c::o:':'r;éi? f)'b:ij cue~t~- d.~ ·la eccin6mrtt:-··:l~ac:t6!1'ái, 

• que signtfíca 'qu(; ésta se bc:neficia de cualquier reducción de las tarifas. 

~ ' ,...1 t · · , · · .r · · 1 t · 10 h · ~-Jor d '1 d 1 -·"!:' 1JU · 1.1 J:; 1po 00. ccr.-:~.110 o~.1c1a se es ·u::a en . 1ens ~ un o ar e os .tJ.D. • 



2 .. hcrros que se obtendrían en el co~;to del tre.nsnortc 
r;¡ico !J Y:c.rn el país es el sicuicntc (en miJJon~s de 

2. (;T2.11Gl, 2.JlOTrOS CUYO V<_1}ür t:COnÓe 
h . \ 1c·ns 1 : 

l~!'7j_ 

2 2 3, e 5 · · 2 4 5 , 3 G 269,90 296,87 

Costos adicionales 

18. I.J. t~<:::.nsportc por el nuevo puerto supondría un aumento ele loo costos de tra.nsporti 
interior, por cuanto les productos tendrían que ser transport2.clos f:ntre el nuevo pue:-rto 
y la :::-.ona de 1tangkal1. 

19. 2:'n t:..:l ca.so del c2.rbón, en. 1981, afio en el que se t:cc.nspo:-ctal~ínn 2,35 r;;iilones dr. 
tont:lc:d2.s,, f.l costo adicional d8l transporte interior,· a 0,20 hien~ por tonc;l2.da-:mi ll~ 
sería (incluidos los costos de capital y de conservación) de 2,35 x 0,2:;: 60).= 28,20 rr:i­
llones d~ hicns. J:r,cflogamcnte puc::dc calcuJ.al'S€ el costo del transporte interior _para· 
cada año y cada producto. · I.os J:esult2.clos son los aue se indican en el cúadr:o Dl del 
c:.pcnclcc. I.a creación del nuevo puerto cntra;"'íaríz. ·también la co~strucción de viviendas 
para SU persona.l del pUC':CCC y el costo de los correspondientes servicios de a€,"U2.. y clcc­
tricida.d ( t:n t2.nto en cuanto no pudieron iE~putarse a la. nueva conc::ión ·ferrovic.ria). Se 
C:<:.lc-u.la qué e-sos costos sobrepasarían a. los del puerto actual de 57 millones de hiens~ ·· 
f'LTO r:c habría qu~ cfectm:,r-.nineún p2.go El1 divisas~ · · .¡-e 
:::o. :..J. Csntro de fl2nificoción ;: conóc'lica dcJ. Gobierno, al '.-:)~3íJÜl2.T el r:.·oyo:::cto en el 
.:.c•nto:to de: l2. cconot1Íu. n2cicn2.J. ¡¡r co~ rE:spccto 2. otr.cs. proyectos rriciey;_t(::s ~' Ctl CUJ:'GO en 
otr2s pc.rtcs del pe.ís, h2-, aceptado c;l niv~l de salP..rios vieentc .en. El t::lsrc<:d.o co¡rto une~ 
cuc:na c<.:pro:-:iC'.ZJción 2.1 costo cl.e cportur:idad de la mano .c1e obra, teniendo cm cuentr-. la si­
b.:::.ció:-J ci.c· pleno emple-o <?UC c2.si ex:i.stc en E:} país cor.Jo resül tado del pr·og:r.·r:cma d,.c indus..:. 
triali:::.:i::ción •. in c:-Jmbio, el valor de las r:ivis2.s se h2. cstirr:·:--clo en lp5 vect:::-s su tipo 
(tC c:2nbio of1 cial ele lO hicns por un dólar de: los ;';-;::. uu. · . 

21. !::1 C<:ntro d8 I'lanificación Econór:-:ic~ del Gobierno reconoc.c (lUC, para opta.i~, baoánqo­
sc en los ·factores cconór.licos, por la 'ccnúrucción dei nuevo puerto, en luga.r de ain1J1i.~~ 
el c1:·· L? .. ?'.[:'L2.L, los tc~1':.ficios C(:G!!Ór.Ii.cos que; ss. picn:.:;c obtc:n.::;r .c.m:: dicho nuevo p\1e2.~to . 
c1t-:Ür¿;rÍ¿:.Yl SE·r SUf>E:riores ét. los eastos.·o_c1-iciqr1ales . 

.Ln2lisis 

22. :Fe.rr. cor-,p2:car las clos posibilid<J.d·.::s de o.miJJ.iar el puerto do Kancka.f). o crear uno 
nuE:vo n fir. dc- S2.tisfacc:r la creciente- dc:rn.anda de tr6:fico, hay que p:coccdcr a un arr1lisi.::; 

:1/ !.-os beneficios cconó::'.icos sE: obtienen reajustando .los .valores ai.onct2.rios en fu.c"'l.--
ción d ::1 precio virtual dG l2s divi.s2.s, que í.:s ·1 ,5 veces :::1 tipo dé cmübio ofic-ial _A. 
(v~~sc p{rr. 20). ~ 
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E:conó:::i.co. Ics dcs<:m1)0lros y <:t~orros ele dinero contc,.ntc y sonante nc1 siEmpre reflejan 
el Vé!lor •;real" de la. inv:::rs ión para 12. ccono¡;¡fa. Aunque sl p"tlcrto de Kangka-,'1 es ya .J)ro­
!Yi .. -::-i. :ü::i ó e'~.: J ·"Js -v~l~J:·;.n~J~: '~'-'' ~;8cl:.c'Í éJ r ut :i l i. z2.rs ro p2.::.·.:: 12. 2n.11_:Jl i é!C j_ 6n :; 1:.0 se pl'C.C.: ':..::.a.rí 2 
~1-:_nt-ü·,¡ '.l2GCCÚ•:;lso r··: ~ ·C:t?i."Ül p3.:;:·n u ti J.L·.é!rlos , .. ~-so r.c:- .. ~: ic-nii'iC-1. qtJ.C no h2.j.J. que ,..l_;:.;:'J·aca.r 

nin[,Ún costo. :J_l '-·)Sto f:conómico. de utili:..:ación de: ssos tc:;r::...~mos t:s eJ. valor c;·._;:~ . .tendríaL 
S~ ::e: d"·stin?.ran 0. ot~·o USO. .::.~or otra parte, l2. ·:·;:~ . ..-,i':üstruciÓn cl.d puerto ten(':>- que 
IJ.:::¿·.:-.r. al -C.·obic:cno 3G r!iJ.lor:...:::c ele l:icns por la tit'r:ca. en que s8 construi:i:.·ía ci ...... <:vo puoz:.., 
to. E::> obstante, <:so no constituye un costo -p<.::.r2. el p2.ís, Jra aue, si, de hecho, E:$ un 
costo l)[·ra la adrdnist:ración del pl,!C?.'rto, rcpresc1~t2. en cc:;.Dl;io.un l:?cncficio part). d 
G ,. t .L'' 1 .z.· .¡_ , ~ .L f .. t cO~lC:r!!.o, no. rac..2naos<: _por _o t.éHhO mas que ae ur:a ~.rans erGncla HJ.- err¡a. que ~·:o supone 
ni p(:.:·¡~ic1a ni cz<~-~c?.ncío. p2.r-a el pe.ís. Co0o los .. tcl':cc:nos en gue se cons-truiría c~l nuevo 
puerto no pucd.ci:1 d12st inc.rsc ~ c1e hecho, va otro uso, su costo de oportunic12.d es r.· .. üo. 

23~ ros 2.horros qve se obtendrien en concepto de: scstos cl.o fletaQJ<.:-nto son aho1 ~ JS en 
cli\'is<:~s, J' como el v::'.lor de: éstas cr:; superior al oi'icial, el v~:.lor r::conómico ' .. <· c·sos· 
éÚlo:r::.·os ckbe calculr·r.>:: t:n fm1ci6n Clcl pTe:cio virtuf\l elE le.s divisas~ Dc·l r.1L:.:,.:o rE~x1 o o.c-

. bP.:c:i:O.. t:·valu2.:csc e 1 coilt~JOncnte de cli visas de J. os costos. I.os de:cechos y demas gr.::::,. ·:v.:ries 
d. e aüu"•nas (]UC' Cr1tr.:ú:·í;.i1 c- n el costo del p:{oyE-cto n::: dcbcrÍ2.n cons iderarsc como u:'; :·osto 
para el p2 ín, :y2. que son p2¿;os d8 trcnsfersncia d:::l proyecto al· Gobierno, con lo ~~Lte el 
país ni piErde ni ~ana. 

24. . IJ2. crea(;) on del mlCVO puerto se:cía una r:.Jejo:c elección c·conómica si los é·:.!G1' :·:-~:::. J.ot,Ta-
6:lcs ·en los c:cct-:Js de 't1:·s.~·,::;porte fuc:ran superiores <:. los cos·to·s adicionc.lcs de capi t:::.l, 
Yunidos 2. l.:;s d•: i:..'onsportcs interiores y a los de viviendas y servicios locales .2_/. 

25. bl (;aste> cconúr.~ico t'l-:.' la. invcrsió!-~ de capit2.l c1: las dos posibilidades, en c.:~· caso, 
se o"t)ticn-:' v&lor-nl6o el cou}·Jonc.ntc de Divisas del cc.:>.o a su prec5.o virtual dc.l,~~ ,,es 
el tipo de c~nbi.0 ofi.ci2..l. ·l,.:)s l'C:su1tados sen los e:,::; se indican en el cuacl2:·o 1. 

26. :.~os costos y b(m-2fic~.or.> (.conómicos del m.,evo p':.-:.rto sonlos que se iudic2.n ~n 
dro 2·, .:.n c·l (Jl..lC J.os v2lm·cs actuali7.edos se h2.n cbtc::nido aplicando succsivar:wntr~ 
ele <•Ct'.l.,-.J.iz.ación qu(. van cle:l JO el 2C~-~. · 

::u::.-

27. ~cscl.c e) J. punto d·~ vü:tc cccJl1Ómico '· le. creación clcl nuevo puerto GS J.a. wsjor L .. J.ución 
~icnprc que ol _cGsto de oportunidad d~l capital (es decir, la tasa de actualizacid!J) sea 
i:1f'c.::ci.:·:r: ::.l lO/. :-~,n '-l e;.:::.:::.n ac:t.u2.1, c}.r>:cnt:ro eL: ~:Lmificaí.:ión :Cc:o·,.•·ti.c'='- del GobL::<:Tto 

l12.. fij;;.do ese costo ele oportuniclod C;n un ·12-~. L c:oa t2.sa el nuevo pu:.:;:to produce unos 
·b~ncficios notos actual i ZD.(tos ele 300,6 millonss de hi·:ms, lo que sicnifica. <JUfi el valor 
ne-to ectualizado de los a::o:r-ros que se obtcnc1rÚln gr2cias al nut:!VO pue-rto e·:::. m.lpt:=rio:r: al 
de: la cantida(t c:1 ouc c:l c:C~sto del nuevo pue1·tc c-:c:cclc 81 costo c1c aütpli2.ción del puerto 
de Yant:l~;-;h. I.st{, pues, r:co•1ÓmicaJCC2t•~ justificado opta.T por lo.. const:r1.tcción ·de un 
nuevo !JUcrto • 

•
.. · · ·]) ;:e pa.rtc ck J.¿-~ !üpótcd.s de <:U~ los costos de sustitución y' los costos tle 

· .:·:plotz,ción. y consc:r:-vacJ.Ó!l sc·:r.-i:n 1r.2. r:Ü:Jmos C1-'~'.1nuic:·a eme scc:t la solución ouc se 
<:.e~ n11t e. 



Mio 

i 1977 
; 1918 

11979 
11980 

1901 

198) 

i 

-· 

l ¡ 

c~sto d" 
{'~f\:t?..! 

200 .... 

Ccs~o 

ll"!i~i~~r:4l 
1,: 

S9,j0 

99.34-

108. ~ 7 

!18,99 

'1 'V 

.. eu,.dro 2 

S'<?~~~~j -}·--4--.C'n~fic-ios ('CGn6::~ir:os de M mh .. 'VO I"'-H!rlo y corrlf>:1tes de fr.mc!os act11t\li:·-\do.J 

(En ,millún~• .d;, hie-na) 

ll~nefici Valores a~tUa1izgd~~ 

CLoto de 
cap: tal JLhorroa t:n 

lofo 1~ 

d" la el c"3to 
a:::;:.!.i~~.:..¿:-: 1 • del Total 
d~ ;:__;~!-:,..)·.¡ ~cca.~nporte 

q-::e se t:.a: rttco 
lkne­
ficioe 

Coat'os Ber.e­
ficios Costos 

t:Vi ~aría -

"80 

261 

200 250. 
250 250 
291 311 

89,40 

98,34 

. 108,17 

118,99~ 

l 

2.23,05 

245,36 

250. 

250 

311 
223,05 

245,36 
269,90 269,90 

296,88 :296,88 

·1 1 

2~7 .~ 

187,5 

121,7 

128;9 

12'7 ,2 

33_;0 

30,9 

_?.a,a 
l65,3 

2;.!,·, 3 

181,} 

152,2 115,7 

128,9 1:?0,6 

1!5.9 w¡;o 
82,6 30,0 

77,0 '2·¡ ,6 

- 7!, 7· -25,2 

412,5 !32,0 

J;:.·r • ..::­

ficios 

l t.4. 7 

120,1: 

125,0 

7~,8 

ce,; 

~ 

' 
-t:'2 .a~ -
·22~,9 

' 

~~oJ ···------'--n-e_,_99'--·-'--·-" __ J_e_,_9_9 ____ ...... _2_9_6,_e.,...e_t-2-9_6_,e_8-¡--- ... ___:_ -...... --·· --~-- -----:---'-· -.;------\\--·-.. ----1 

Total l 563,5 2 0.\!.,l l 4oo,lll 700;7 1_20,6',<l >,7 1 o6o,Gj:;. OéO,E: '!B2;i. '~~),2 
VJi.l.. 472,6 300,6' . 119,6 ' 0,2 6,5 

B/C 1,30 1 ,'21 1,10 l,C<l o?r·4 ,. 



28. ¡~·s ·~··¡ick~;,t( ~u<: Pi 81 eosto total cl.f:J .. nuevo ¡:uerto, incluidos 1 os costos ac1icionél.1 es 
de! t:::'<.;:.m:pc:::·t-; i'!"1t2l.'iv:.·, vivi-:mc·.B.s 1 cte., :E-s i:-ú'Lrl()r 2-l de lé:·. ampliación d2l pua·to actual,. 
r~:¡:lOr.twdo c:,l t!Ü3mo tic-.. mpo los cenf.:fici.os r.e~ml ta:_r¿tes. de la reducción de costos dE:~ trans­
:9·::n:·t.:- r-_;:-_-¡_: rt i.r:.o. ": ~i. :.: l::::cciér:: .. ; ~-,,;ú1t.::}'ct:·: f.IÍ!":. -~,_ecr.:si,d.:::.<,~ C2 ·c.fcctúar d.ngún o-!.:J·o cálculo. 

29. .~), en ~1 c:isr.Jo ca.'so, e:!. co!">tc. ele bportU:nidad dd capite.l hubiera sido, E:n cambio, 
, .,,., .. / t d , , , ck. _ _ .:.J/:J, · f ·.sdt=· ~.m lH-~.n 0 e vista }Tt.<ramen.te ccon::;mico no habrla razon ningun2- par:a optar 

p::¡::- ~me.. ~2 l¡:~s e~·.:.:.; pcsibilic~ade:3, ':;" no par l9- otr<.."... La '.:leccicn del Centro d2 · 

?lan:i.ftce.dón ::l.:?pt;nderú de; otros factores, tales cono la~ posibilidad2s de reasentamiento 
tl!=! lfl. _!_1obJ.ac.:ión c.:: ·1a.s zoni=-.s· costeras pró}:imas .al nuevo jm·erto, el ,desarrollo: de la. :Lndus­
~rin.- !'1":~<.-.da. fuE:r¿i de: la zona Cl.e Kar..gka.l-} y otras consíder~Ci9i1es políticas, sociales y am-
b:.ent;.leL ~1o ·C<.:~ti1tifi.cadá.s t=:r. el e.n;;:lisi~ 8conómicc. · · 

~·-----a·, ... -'3 t'i.os p~si~Jilidades lJOdría.l1 n,cJóifica:~se h<Jbida cuenta ·de que los ahorro-s log-ra.clos, 
c~1 el i::-a::spc:.:-cc ":":.~L~'Ítim:::> de la car{2'a ,s-€meral son ps-queños y de difícil captación por el 
n:1.ú,, t.:ie.1tJ.·; .. ::: • q·,¡~ t.:;_ paso de esa. misma ca.:q~-a g0ne::·al por el nue:v0 puerto al,oHnentará los 
c·uS~OG c.e tr~Ú,p¡;;::·;:c i;1ter:i.0r. r::uizá pudiera X'GSolverse la cuestiÓn a.E:clicando (;]. 
:-:.·~ .. :\'y pi.iS:!.'~O e:~cl'...!:..:i var;,ente a los productos a t:,rréu1el, y construir en él· p~erto de Iú).ngkal 
:l:1:tn.1 a.cion·-=s p<.Ta la caJ:·rru. ele tipo .ecn·2ral. 

! 

3·1 •. Si h'l~jiera ha1)ido m<Í:> de do:::: posibiJ.ida.des, se habría podido utilizar un cr.iterio de 
r.ün:!n5.3:.c:(J!"! dé:l costo, v:i.eúdo cu:D. de esas posibilidades re:sulta financieramente menos 

. eo::>co::;a tt::ni.eYJdCJ u: cue:rrc.:1. el vohirtlen de carga r;ue hay que transportar f¿/. 

32. l~!.Jlieando t::se c:r:i k~rio al cB:so anterior ]} , se ve que, sobre la base de un costo de 
actu2i '-~~1.ción C.2l cr:.pi ~;:'.1 del 125{,, la solución menos costosa ~-s la de la construcción del 
~;-ctcvo l>.lerto'. SE ~.lega, por lo to.nto, al ~":.cí~,o rr=~sul ta.c1o que por el otro p:cocedimiento. 
~·.n eJ. de rüni""i·~::tc~.ór: cl.e J.os cc,stos, sin c.~ba:cgo, no se t:(.c:n2 en cuenta la cuc::stión de 
qui€!1C;S con los bt:Jit:ficinrios de J.as reduccion2s de costos. . Cuando las posi biliclad~s ele 
el,;cción no ;-:::-:!. r.ás ane dos, C'l t:cabajo que SU!;one la aplicación de uno o de otro de los 
C.o~: \.::':"itGrios YÍ'.:n€· ü ser G(jUÍValcnte. 

):; • :.:n c~tG c~:.tudio ~.;e },a e:-::amin:vlo el procese ds evaluación de dos posi bilidadc::; que 
,p:1<.:':tc'! c.ervi1.• pu:·a el T:lÍSr.lO fin 1 y -GDtre las que Cabe hacer una e-lecciÓn h8,Sadc:, en consi­
c.!c:~:.-:-,::ior:es ccor:ómicac. Ta:m1Jién se puede procede): 2, un análisis c1e sensibilidad mocl:Lfican-

.d.::; lo:: fpdo::-.!3 lí:~s importantes, tales com.o el. v.oluT:Jen de tráfico provisto, el preciq 
viJ:h:.:ü tle J.cv> di •:isa.s, lc..s aistint&s etapas de· cc~strucción, los distintos tamaños· de· 
ru-~u';~ c¡u.c :Je ,_~t:.l:i.ZA,rÍan, E.'tc., y :c<=pitíeh;:l.o l::t :cc·::-:paración entre los costos y los b~nefi­
c~.C'S' ~:.:,:~·.e: -.,cr r_-r, nu0 c_i_:l.'(;U.'!Stancias po(h'íi 2-<~ disfi!C.ta la \''!lección 2nt:r.·f? 1as dos 
posi ?i1ids-3,~s. 

!iJ :2::;to co.l..~re::ponde al tir>o I de E-valuación 6Fscri ta en la primera parte d.8l presen..,. 
ü: c~;tudio (p:S.:n:s. 47 a 63). e ]} V ~<ace el C1J:1UJ..'O' V del apéndice. 
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Esttmac:i.ones · dd volumen .d.el .. tráfi.co aue uti.lj.~a!~.i!:- · 
---- '' las nu;;:vas iDr.t~l;:~.ci_9~.: 

F'i-oducto -----
Carbón. 

NirieTal de hier:r.·o 

Ab<:>rrós 

Ca.rga general 

{En millones de tonelaqas) 

,. ~-

·1981 . 

2' 350 .. 
.. 000 
), . . 

1, 500 .. 

-0,500 

· .. ,· 

. \. 

.!282.' 
. ;~ '585 

. 3,3_oq_ 
1¡659 
.o c:so . ,¡ J ... 

_; 

.· lc¿83 

2 ;844' 

3 v§~O-~,, _ 
-- ~ . . 
1,e15 

';' ! 

-;o 6os· 
. t' . 

J.q84-2000 
_,; > ----

3,128:' 

' - ~ -- --~ 39 Q,93.· 
2,000. 

·-o~K$6 

.:,.• 

~- i - -

. 1 
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.:· ~· . .· . . . . . . ' 

E ·.Tamaño de.l bunue y volÚ.I!JE:n de __ :f5'~ _ _s:::rga 
1) Ca.ntich.d que s_é tlanspo::t~"r.f9-. (m~iilon~s 'dG .t(meL:ld;~)­

. ~ · 2) . Taui2.ño' del buq~~ (Tal) 

3) ·• · Ca,;rc~:. msdia del. Luque ( tonelaclis) . 

)
. - ¡· . \· 1 1- \ .. 

• 4 N-qw:ero dr: viajes ·r:eces;;..rios :_,_l)¡;_.:;;j 

tr: Coc"io·a d~'- btwm~ en el PlHrrto --------·- ---.. --·-· .. 

5) · Drás: i::Tc puerto (de. o:ci{Ien y de d2st i0o ).§/ 

6) FL1mero total de dLis que pc:rma.nc:cc· el huque en el 
puerto [(4) X (5)] 

7) Cocto . y,or buque '~ y cua en el puerto ( clólues de los 

A) Costos totales de estancia de los buques en puerto 
(millonEs de dólares) [(6) x (7)] 

EE.UU. 

S·) · T:i.cr.~po m.::dio de nave:gación por viaje de ida y vuelta 

10)·. Total c!G clías de navegación[(!¡.) x (S:)] 

11.) 

12) 

Canto por buque y día de navecación .(c16l2.l~es) 

Costos to·t: les de navet;ación (t;lilJ.cnc::s d2 dóla:ces) 
'J1o) z (l.L)J 

7 r_·~r~t.i-~ :1 t:.j~ t;.· "1. bj~~-~t u e 
-------:----~·---

20 000 T?H 

50 000 TH1 

18 800 

23 500 

9 400 

16 000 

' 

· :fuerto: de 

_.l~2}].071?d~ 

- 2,35 
• •• F' • • ~ • 

.~o QQO 

18 800. 

. 125 .. 

375 
6 000 

2e 

3 500 

~ 250 

?-8 5 88 

Huev:.J 
llller~Ó 

2 ;-3j 

50 000 

47 000 

50 
1 

5 

250 

12 coa· 

26 

1 300 

16 500 

2.1,450 

Y~l ti;.:;mpo (l,c~ ::.·otac:ión se r:::ducc en 0l nur:;vo f'i.Je::rtv gr::~.cias a las rn;::.yo:cos dimension8s 
y YP.l'.)Cidacl del eq1.lip.o en él instalado. 
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IV •. ·_9_2~st9s 't9tales de los buoues 

V. 

·13) Cestos totales del buque {rnilloÍv:s de dólares) 
¡(e) + (12)] . . . 

· 14) . Costo del transporte por tonelad?- (dólares) 
. 1 

1 ":) (11·1.· ens)EI ] Costo del transporte por tonelada 

rteducciÓ!! total ae les gastos de transporte ·maríti~ 

16) 

rl) 

:2rY rrillbnes. de. uóli:rcs 
b' 

En r:!illones de hiens~ 

~Un dólar de los EE.UU. ~ 10 hiens. 

TD/B/C.4/17.4 
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ruerto de 
_]~!l,g-ka!'t_ 

31,13 
13,25 

l32p50 

-Ní.levo· 
...P.,uerto 

24p450 
10,40 

104,0 

6,68 
. 66,80. 



IV. ·cóstós totales de los buaues 

13) Cestos totales -del b11_gue ( millohc.s de dólares\ 
' ¡(8) + (12)] 

.14) Costo del transporte por tonelada (dólares) 

15) Costo del transporte por tonelada 
.. :!2./ 

(hiens) 

V. · Reducción total ce les gastos C!_e transporte l!!arítimo 

16) 
·. 17) 

En Qi1lones dG dól&rcs 
b/ 

En ~il1ones de hiensEI 

~Un dólax de los EE.UU. =lO hiens. 

.. _ , . 

-e· 
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ruerto de 
.Jf?:..ng-kah_ 

31,13 

13,25 

132,50 

.. Nuevo· 
puerto 

24,450 

10,40 

104,0 

6,68 

66~80 
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Cuadr.·o III 

PJ:o::.·ros 01 los cestos ele t:::·ansport :·<e-n €·1 me:;_· y en pi.lt:rto) 
1-. 
l,::.!""¡ ~-·i_l1.c.~, ·-:s (.l·7 ~ .. :-::~1s.) 

~ r.:.~)J. J.-:::·. '2 
--....J--

l<~~:-, 
-·--:--;_ 

] 1 l ':'"" -· -~). ,,..,r-. 
.::..J~;:.:~-·':~ 

.(.medLa. anual) 

Carbón . ' 

1-Iineral de hierro 

· Aoorios 

l:.hcr:ros eri el trc.nspo:r·te 
r:1a:r.íti~o de la C<-:.rga 

6é,8C 

59,60 

?.2,30 
-----

148,70 

Cuadro Di 

73,48 so,ü.:; 
6=· 56 7~' 12_ - ._ ,/ ' --· -

2!h 5·3 26~98 

163,57 l'/9, ;;3· 

Costos a.dicio-.!.alos.~ªe ~;cil~<?I..!e i_p.te:r.:._io!_.Q./ 

(En Lnillones d12 hicns) 

Frodv.cto C O S 't_9.__l)_g.:;:_t ci r~ r~ 1 a.da_-:_f!'j.J J.;:.,. 1: 9f{h_ 10;82 FJ63 

(hiens) 
.. , 1 , .:aroon 0,20 20,20 31,02 3!: '12 

C,20 3C:,CO 39,60 43,56 

Lbonos 0,20 l-3,00 19,80 21,78 

0,"24- 7,20 7,92 8,71 
------ ---~- -------

'l'otal 2), •l.O 98,34 108,17 

88i91 
7,..., -z;¡ 

7,;..;. 

29,6-3 __._ __ 
V-'7 ·c,2 . -_l. ';./- .. 

1-1§4- 2000 

(media a.nual) 

3?,53 
!¡7,92 

23,96 
9,58 

---
118 '9.9 

5:./ Calcul2.dcs tor::Emdo como rJ2.St.:: el c:osto por t::.nE.lad.a-milla: ·que--st· indica E:n la pri..,. 
mera columna, rn'.l t iplicado por el volur~:t:n ne tri:~i :::o futuro (_!Ue se prevé en el cuadro I 
del np<f:r:dicE..' y por 60 ( cifr;i esta úl tim-ol. quf; :rcp:rese!Jta el núoero dE: rnil1as que separan 
el nuevo puerto de l:.:.tnekah). 
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Cuadr-o V · -----
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p¿cina 69, 

~-----·- --~-·-·- --· ---- -----·--------------------- --,­
¡ , 1-::_r)lü'tl'ión d:.::l 1\·~ l'' :~~ ",, :i . ... ·o-"-J... ~· 

1 

del rru.~vo :puerto , __ 
.t·rod~c:t o i 

1 

i . 1 ic:_ 84- . i '.1C._J84'- ·1 
----------.-,----1981-· --i-1198~j__1983 .,.:.: __ 2_'o_o;_o,_· ___ 1°,.~_s_l _ __,·· __ _,.· ·-1-.9..,..82 _ _...., ___ 1_9_~-'3_. _,l,.... . iooo 

Hineral de. hü:rro 

A "conos 

Carca generál 

Total· (millones 
de dólares) 

Total (millones de 
ehiens) y 

Actua.lizad·Ó a1127~ 
a 1975 (millones 
de- hiens) 

1 

1 
1 
¡ 

1 
! 

Costo aCtualizado r 
del h~a.>Jsporte 
al 12~'" . l 

Costo de· capital ac-j 
ac'tuali.z.ado (del ¡ 

. . cuadro 2) 

i_ Costo adicional. del 1

1 
. transporte inte-
\ rior (actualizad~ 
: _(del cuadro 2) ! 

j _·! •.. · .. (Ln mi:l~nes de dó1are~) · ¡· · · . · í ¡ 
·¡ 34,24 ¡. ~:t:~¡ 41,43 ; . 24,tf5: . ,26,9Q ¡ 29,58¡ 

1

·. 18,37,¡· . L. ,<::.-¡ 2?.,23 i 10,74; 11,81 !, l3,00il 14,30 
j . 9,19! l0~1Gj 11,11 ¡ 6,12; 6, 73 ¡ . 7,4\ 8,1) 

11 27,50 i 30,2~ 33,28~ 21,501- . 23,6511 26,02! _28,621' 

81,18 ... s9,3 l. 96·,23l. 108';05 ¡'. '62,81Í . 69,09 1 . 76,?or!l· 83 __ ,61., 

l. 1·. 1 1 . j,. 1 1 . ., 1 

31,13 
''i(), 70 

8,35 

25,00 

32,.54 

1 ¡ . 1 i 

616~ 3 ___ l6_:¡5.9 .:1 595 ,;_ \4!6~; 6 ¡ 477 ;4: ;;Ge ,s : 46o, 5 \ 3_ ~-Go __ 6, 5_.;· 

, -· -1 ' , . 

! 6 4 78. 5 1 . ' 1 5 013 • 2 1 .. ·. . 

l 1 : ¡ . 
!,, . \' '¡ 1· 513,4 ¡ .. 924~5 

1 
1 

: ¡ ! ! 

1 ! 1 

1
! 1 6 6 1 

1 ¡ 475' ' 475, 1 

:--~----~-:----·-----.. --------¡----:-·---l 
¡ Costo total· diü 

: r------:·-'--,-·-·· . 
1 

; ! . . ! .· 6 991,9 
1 

. ! t:r2.nsporte · 
\ . 

1 

1 
---· 

E} Utilize.ndo el precio virtual de 1a.s -2:í.,il sás~ 

·,:_ . 6'41-z'"..;. '··! 1 
• • ),) ' 1 

---· ..!.--.... ·-·-.. -·~·---· ~·----..-.-:_.:___ __ ·-·-·-· , __ _.: 
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l. ~~l ... ;aÍ~j o.·.: ()lj_2-I.J~_ 1:D~0f.:\ .. ec~::~·:nJ(~id.o e!l l9t) u·r. ~-~ro;rc~na. ci.e il10.t.ls·Grinli~c).ción .(Le g;;;an 
enve-r..r._..,,,.,.,,... Uil<' ·le la~- 'Jl:';.,.,,...iTJ~l-···-·c~··actc.:r.{·-tf"'""=' -·~·l··)ien eru la·c-rc.~ci6n de u1d.ti,; 
-~~- ._:·~:~~-~~-~-~~ ··~r,-,~: .• -~ . .!. ~~::.~. ·~.'~. ':·~ • .,· •.\.~~-,.. e~-~~ :V·:· .. : \..~ .. ,~-_..- ··~ 1:.: ; :~-·~-~· .. · .. ~ ·~ •,, ·.~e:··--=···· 

... c~~v ......... u:~c~.-u;,.(.;.~.-· l!c:.G13. 1"' c ...... :_.;Jr.,aol:o,. ·t:u.~-·"'e · e .. tc:;bJ .... cc.:c::!.~~n ·el'! )O .... Ígcno,." .J.nC'.u~tr~é'.l, .... _ P,.::. 
di ve:...·:;::;.;.; ciudn,le:¡_; s~tG:lit8s,. n.lcjada.:; de·· la· zon.:: ¡;·!otropoli"cunn. ,-;~.e -la capit:-..1. Uno de 
lo.z co:·.!l•l·~jos ;,1:.'CYi:.to::; .;;n el ;·h:m s~rá el :polÍB"C!'!O ·inillwtrial <le 8i.~.nev, f.lel<::ccionado . 
par t:.:-~•.tarz::.: i.m. c::.:<.'.n ~).?.rt~ c.-:.c::. t•.na !301'!.'<.. !10 c:~::_üot~-:.dc. ;¡ {_::nc, por con6i43':.üento 1 .·]?lc.nteaba 
- . , .. ..,..:.._o' -l.;....~· ... ¡~ '"'r'o ..,.,... ....,, •. ~ ... ,..t.~,., a~·· ·t .·, .. ,. r·•. ·a .• ; .. , ·._:: -~""_:; . ;,_f'' ''d.-;,.,(... -~~ '"\V~ 1 r• , ~-• .,.· •' 
iX)_co~ .::-'- L1 .,.,,,~ ..... '·'" lL::. .• ~·.:. ..... ~.,.t;t.;;n 9 j .i.J·-~.:,o e J.nú•-L..:".!.."-~·'-' ... Ol1..:,.~,. .r. "''·'<-·''' r~:.~:.u_~,_ a.._, ca._-ac~ 

terí:::<; icas u:.:..t l;rial-::·s .:·it<.:CLtsüaz para ~l deear~·.J_lJ,~). d~ .~m moc'.err10 .}m8:;:to marít.ii.1o- c1ne · 
'p0:5.rít!. .::.:~:ti:ifL'..Ger .dii .. ·..:cit&!~lÓ.lTt~- J.i· .. ·S--licc.:.!~~iii.c::.\.~~::==. ·,te l~.~ ii!C~ti.~tritt.~o .·sL~JlCV Co11siitLlyc tu1· 
c¡:lpla;.:.:: . .-.~::.c-Tlto Ü;i..:?.ll~ara ii)dn::-1:::::-~.éi..G :.>~t:c:cspti'i)~e!::;_-<.~.e; <;o1·.ta~:li;1.::-,r ¿1.~·~d.::c6 y el ·aC;né:!.;:po.cló 

- ·ü:C.rc-;.:..~.-:-.::; i:;or .. lo taüt·o-pt:r~l--·~:cd:::.~3 ·c'té~i~.itú~úitc ·i5o¡j12:4~~s-~ .. ;¡~ ·:i)~r.:l .. a-auiiife.;;· Nle lJ9qcoitdn' · · 
{?:rteris:.i.onc:..; Ü::! ts::cy.-::no l>.:".Gta!-.t·~ (.{:Cn.nd~s y utilizan COL!O. immmoq-~cnatériales a '8~:..~'1CL: -t,J 

'puerto '~é s:;mcv ft.~c · clisefi.?.-:~.0 ~or.:o .lJén·t~ ·integ:r.}.nt~ :.~el da:::c.rroÜ:ó tl:a 1~ zona y 'cl1 fm;ció:·~ 
~le -~.~;:~7 .. ~:.\.u: -e'Oi!.er:-:1Jil~O "":J' ~~ncc..!'(;·C?.clo co~~~o ~itJGrto i!:Juct:ciLtl i1!d.C?)Cl!clie.rrt~_c ~ 

2. L·::·. co..r·cc!. <lli.2 ·l)3.3C.. ljüT 3ur~e-'o/ ~stá i~1tcgr~1(~0. !JC~ [J:c'00.L"!..Gt-en ü·.e e!:easo valoi.·, ·nens.i1ll·es 
nl e:o.::.to, G il::porbiw=:: v. c;r:::.ncl para i.Jer lHc:gc co;.:!)in2-:los, c;cz.c-l~s; - cl-ttbo~U:-Ü-s~y: •. · 
r(:'(;;:-:p:rrt<'..L~O~, :::;.:·;10ral::!entc 1:!!1 sacOG O bah·~o. lec !lrinci!Xil<::s l)l.'Oc.1uctos acabiJ..UOt:>.:u·o:¡i·9 : & 
ex¡t:re c-tl'Os, n.i:;onJS :i IÜ~'E!óo::; !;;.ra aveo y otros en_~t!?-~e.s_ •. Io:S _qÚQ_Ll~.Q~ qúe hacen e::JC{l:la. ,., 
'G!! ~t'.;!c·l ~J-?.:i·~¿~ ~1·:;:·.:(;~i·~:'t1~ .·r.:.:~cC1-U.ct0i .iÍ~!llOl~t8.dQS" ·~·oi1 ·:;:..:.:~~!e8 t3"l--a!"Jel21XlS y loa ut.Íli~:..tt1o.s· rE1r:a .. 
la f:::r;r.;rtn.cicíH :::or.. tu•:lLv;;::; flclaJac. 

3 o LJ. ')'.'.,'}rt~ t~ ;::i.lnéV ~:a ~it!o e~.>tudindo ele r~ril':é:'. (lt-:.e })ll0(,:-... r;. utili.?.<n'lO gl~ancl.cc buqtie,O 
ele I;O.CO,) ~ )O.·úO) 'i'2~i, <:>. fi!! ~~::: q<.:a lo~ coste;; e~..: trr::;[;j1orte ::~e·r,,o.ntengan :"!-~ ·!L.~V:.G~ .. ;n;á_s 
bajo líOCihlc. 

4. Se ~-ecO!lOC·Ó -~~!!.) el pucr"!:n e~:; un conponent(: \;:;;::1:-=:ü-:.l e: intcrrral d.el C(kl:;_:llcjo' de ·sunev e 

Sin él, ,,1 e:.:~r..hl(:·.;i. i~i1't~) c;·L i3:.1.nC!'' no reanl·~a:::.-ía .:n ah<;olutc ::·;:m-tabla par<:\ ·oDtn.s _irHl!w~~-
+:r·) ........ r¡~·l.·'-'-..,t~cl.~s )1c•c·la l·• c:·:•;~,'.~t-·~l."6·l c·•po n···c-"'"l..t"~1 l .... ,.,,IJ·•·t-1' >-T"'l1· 1)'::r·t·.e :{!<=,.,,,,S. ,.,..,t;:·-.-...i·e",q .. _ ...... ~ ... - \:,; .•• e:. '·~·· ·- ..L -'- ··:· ..... - "'!.'-' 1-a 1;..¡,..... ..... .._,..,) r..;..; ~--.;.J. _..L. <-41- ü ~ 4-u : t.--· :;:,.1,.1, .... ._..~ v;_..!..,·_{.;,.., 

-nrir.;n..:.: r. ...... :c::!.ncl y fltW- eY.r.)ork.u ~<.:.3 nrodu~to3 acal;c..:!os .1Jrirtch>2.l!:~er:.'t-.G en 'DilCCÚ3~ y·. Ol~lá"''a 
.... - .... • .&.. ... - • ' • • ,., ~... .!;'" 

pe:r·C:e1~Ic.. :::cgu:r-<'..mmte los ben2.ficio~ inhc:ctmt~s :, · ::: ::-·:-:i.stenc.irl d.? t.':'J.t"S ihdustrié;.c: 

5 e L.l i!:CO~·Get'.) ·:;orl:pl;érl\.li'!; 

' 7 r·" ~- · """' -·~ ' 1 1 ( - ' ' ' -- · " ~~-.~ ," 11- : • •, -- .. 1 ·, '· ~) · )tl ~:~t;-¡;:,t·OS ·ue·Tlr~-~;.!....!.eS CtC G~ ... 2..n .. cu~¿).:- 0 \c.:: .!....;_ 2.. .t) 'i:J üq l ... .~..O~L ..... lC7lC..r .. JAt./ ¿ 

IJC.J:·~ r':(·~r;.:;r.tl1CÍa~; 

clr..: r.•.lf.0~·.ficie-~ 

en -~ 20.000 n? 
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l~. I.:l cclLli~:·:> :r·cc~t'.l"'::ic.lo ec:;~_:i ... ~te p:cirjci·i)é~lL.:·311t¿' c.~-l e .. ~l~~:.l:-o dG r?!C!lli~jll.~i~ci611 c;_c ccr~ales 
n.l ir:1C1Tt ici o:: ;; una L;.st<t1ac ió;1 l:'<tl':.:. J. o. carr.;o. de e..'!l·)I!O ~, éldf'·!:.li '2 0.c ot:r:o 3 el8!:1Dnto;:; entre 
l:J~~ (:_L>."? ~=-~·:L .. iJ.ll j_c.·~~·.:-otJ~·~·::~; -~.r 0~-r.·.~ i"-:~::t:l::~~.C'.J.· J.'~):·L~ir!..:C,.:, ~~:_ .. ;~~::e:~ -~!."':;:_r~·ca:.::~[i 1 .Cr:ll'l.""Stil}~;; ClC:v2.·: 

7. Los é!.<:;rechos ic é::k2~"k'l. ~:~ ot~os ir:.j}u.e:::;tos o.ue ~av2.n el. eL2_:.lipo iúlportc.c1o asc5.cnü.en 
e::-1 tot~l .:1. 150. 000 c~_,_:.J.·t s. 

.. l 

S. G::.·.:1.cü:o al 6::ito cle:J. ?=-c~·n.:Jc:. de, indust]:·ializaciÓ!"! 1 .·!0 ;"a~· ;n·ictic::.::-Jcn:ée C!.1 el país 
c~e::Jt::í::~;lco 11i ::..LJJGL!lilco cJ.iG~llO (~::; L~!1Ción. b~~ ~3.:nt~5.o, carLio üll~_¡;::: E:~~ti s6lo-·c11 lo:-J l-:,:rinci~• 
pio.s c~.e sn e:J.J.~t'.l':!:'":O ele: i!':~~u:::;trializ,aciÓl1, ::2.;; escs..sc:~:: de c1i vi ::;z.,;_ ;;- :::e CE:.lcul[: · \l_U0 el 
Pl.'C:CÍO vi:ctu."..l ue ésc~s. éS l, 5 veces Llayor c¿ne el til)O ele cac;oio oficit.l. ra Uiniaterio 
ele Hnciencla )¡o. orclcna.clo c~uc }X:ra la evaluación del p:coJ'Gcto :::::::: utilice ese j?r.:::cio virtual. 
El til':lO <.1.2 C2.L!oio oficial cr.J 0.!2 2s5 cluit = 1 clólnr ci.e los I.;:8.üu. 

Sistc,¡_¡.::_ e'.<:: finai!Ciación del ·~1nu:cto ·clo Sw'i<.:v 

9. L::t Soc:ie:clatl Sul'.ev, c0 :::·: ':~:ición [y"oernar:!C!!tal lec.:.lmcnte consti·cnida, ha conse.;uido 
del D:~nco I:1;i.ndrial Co01)2:;.·:-..t ivo el el h·.cífico Orienta.l (BICPO) t.l..n 1Y:.:é:·::t2.uo· d8st ine.do a 
finE:.nci<L!.' lo.'; costos 0:1 C:i.·:i.BaD <.Lc:l }Eoyecto. El l)l'ést?J,;o, c~'.:e: ascicn:i.c~ a )O,G:. nil1_ones 
de c1uits .:ü Cí~ (l.e Ltte:cé.s, e:o recdtoL::o.bl'2 <:n v.n p12.~o de 15 é:.i·:os, D.c8icnc:o cocc<1~G.:í:" el 
rcea.úiolso c1;u.·a¡··:cc el prjrsr aüo c~e e~:plot2.ción e~ el _y:.:-o;-¡•ccto. 

10. eJ. Gobie:·;¡o d·3 Ollapc. financio.rá el re-sto de los costos ~.01 IYroye:cto en uonccla 1 

local r.:8c~ie.:rce U!1 pré:-;t2.L.!c c1e 15~GLi uillonos de üuit~; al l:l,5·;:.. \.lo inter0s, :re.s~~~!)ol:::able 
en un :!_Ü<-.:.::0 (~.e 20 t:l.ÍÍ03 1 C~.cbiCllÜ.O t2.Ul.Jién co;;~~l1Z2.r ol rccn:bolso c:.m::a.nte c:::l prÜ1C:~ llilO ele 
e:::)?J.otaciÓ:-1 ¡_i_,:ü ~):coye:cto, 

11. El puo:\rto de Sunev té..!.:c(iará cu2.t:co af:o...; C!l quedar tc:!.'Di~1~cd.c ~r los costos, escalonados 
c1.urru:.tc ·coco c:::::c tie~po, s3 cubrir6:n e:1. cads. pGríouo c:o:1 los ic~:yo:ctoc cksu,:".Jolsa(los de 
los 1 .. ,.;; .. ,-;- .... -,os "Jl'"' -·e· 1·,.,1;~..,·1." co:ct~";·1L'"1·~;o'•1 (<">r. ·.•il"'"' c1 " cln;.:.. .. :). _,_L\..: .... ~\.4.1.. ..._ ..... .. .J -•-....--\....c·..J. e;. t.....l_ .!.Uv- _ t.-l.~ t-•- ~ .. ~ ... ,._ ..... _...,_ ,• . . 

P:r: :i. (il E'. r 8C?IC-~p(1.0 'l'·::::rcs-r Cuc:.rto .Total --- ----- --~----

.0\ÍJO él_; io 2i!o 2.~io -------
Costo::; l~.C cor:st:::ucciÓ!i 5 8ü0 lG 700 11 000 1:) 000 •1" c;.o so e 
P:ré :::tD.r.lO. el. el DIU?O 2 450 9 CO) n GOO lO 025 )O 660 u 

f"T5;:::ta:no G.cl GoLiel.':!o 3 Y/O 7 OS') 2 !;.00 2 975 15 840 

e·Pt..:.:r3-c~c&'- ¿:_~)_ ··):-:gy_c~t~ 

12. JJ<:. vi~l . .:'.. t~éil ¡l_c·J. lJrc.y.:::c te ~e· c~J.culn. '2ri 20 <.ti':o::;, .::~t'.l". e na!:(.::; l2.. G.~::::-2-ción L~St-c2:cial 
.=:fccU.va ,-.. 2 lo:; ,·~ucllc::: y.wll.2.. _:::r.::!' rw.cl1o r.:ayo:c. Er1 lo cv . .:.' ::.:-::: rcfi2r·c .::~1 C:(:_llil~o, :.:u vid~:~. 
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l. 

2. 

.) . 
·r 

'.J· 

6. 

D:raz<-tdo 

---

'J.'e:-c:~u.rú cr~c .. ~o 

Sc:cvieiOs l)U:Jlicos · 

DnL~C:e; po:c f~n•ocaTrii y ca:r.Tete~·a 

Const:cnccio'!CS 

l.· Tin:;I:.l\.lv.; .!.•a:céi. r.1ercancías <m tránsito 

•_:rotal pe.::ccial 

r:'] llj. 2?. 

J. &lui::_)O '1·2. r.r:mi~~>iÜc.ciÓn ele EtbOl!08 

2. 

'l'otal pc.rcial 

Dc:rcchos d& aduana y. otro:J · ÍI:1Ptt?stoc 

r.rotaJ genc:rc..l 

l 
·¡ 

1' 1 

l 
·¡ 
1 

1 

! 

·--~· --~ 
1 

} 000 

17 000 

1 000 

1 800 

500 

5 000 
----
20 300 _· 

2 000 

700 

2'700 

8 000 

6 000 

1·000 
----
15 000 

:;so 
150 

t16 . ' 
~00 

. ., 
' 

L!-0 

75 
60 

35 

30 

.40 

.40 
4.0. 

80 

e o 
80 

1 

,j 

i 

• 
1 
i 

1 
¡ 

1 

l 
1 ¡ 
1 
i 

n ¡ 
;J ¡ --·-· .--.:-....-_.,_, .............. ~ ............ ...:{ 

1, 

-------------..,----· ----------·-"'-·---------·-" .. ~--~------' 

• 



e 

e 

·•·· ~···· 

TD/B/C. 4/17 <", 
~Jácit:a 73 

Cua(\ro · 2 

Gastos nor alío 

( rcl·, "11.1-"'c ·ir· d,·¡l'+,c) 
..... ~ 1~ - ... ... " . - • - '· 1 ....... ________________________ ' ! ----~-,-

. : 197'; . . 1977 i 1970 
;------ r.~--

! o;,ras do i:uteóeríe. civil ! 1· 1 
. 1 

110nec:a t!~•.cional _ --y~~.-1-0 , 5 .crr5 
Divic~s ·~- 4JO 1 8"525 

1 Cor:::rtruccio:w:-: . 

l
. !Ioncua nacion~1 

Divisa:.; 

;pc,lÜPO 

:, 

' 
1 
i 

1 J. 
t 

11 
G20 

OGO 

l 000 

~ 000 

11979 

l 
11 125 
1 

!) "375· ¡ . 
1 

1 
1 

IIo:.!ccl.a nacional ¡ 
1 
1 

1 400 . 11 600 

Di vis~~ 

lloriorarios de consultores_ 

Hcmeda nacional 

Divicas 

1 -

l 
j 
i -

5 600 G 400 
1 ¡ 
T 175 

: - ¡. - l - ·l 175 
' 1 -i ¡ é'i.c~;_;_él_;¡a y otros ümu~rJtosj ! · 

1 

.. 

' I' d · · , ,. · 1 ,-o Í 10ne a !1aClOJ!.a_ - 1 - ; - j -J ' 

Dorsoc:1o.:: ele 

1 
·1 
1 

1 

1 



útil ~::; inferior- e. 20 aú'Jc. f::..ri'. J.;::~ ~a~o.siciór. c"'.cl -ecr::i:yo y la cust itución da _piezao se 
h3. ~rcvi:;t') ~)1 s:..:;uientc: (.;~:1~-·~sl.~~ - e 

.JLío d.-e re·11osicíón 
p •• ---------:---=--... --· --

lQG '- 1989 

-15'º - 1934 

Se supone {!\.le ol 80_% de e si; os gactos- cerán en di visas. 

1 000 . 
. . . ... .... -~ .... 

. 2 500 

1 ooo· 

13. Ion _·ga~ tos de e:;.-plotaci6n y cor~sc:cvación del ¡;roy::cto portua:eio se · h2.n calculacio 
(en -miles ele C:.uit-z, atinque el 205~ 'de . .)ll.Qs· seran -é-11 clivisa3) como-sé indica a 
continuación: -

.AI!o 198Q. 1981 .1982 --
1 760 1 760 1 840 

1983 

.2 l6c;> 
- .. 

1.9.3~ct 
i '154'0_: 

14. P2.1:a el ·<J!i.o de- inaugHraciÓn (1900), se CSl)era· ·que el movimiento de m~rcanc!as por 
los muc-llen del puerto de Sunev -sea de 1, 09 millones_-_ ele: toneladao ·y uue aumente ·consta."l·· ... 
tet:onte ~ l~O::;o se :i.ndica D continllaCÍÓn, hasta llegar a ·2 ,:80 'r.ifllona·s :{:1~ .tonelat1as en 1$184--j 

-nivel al 'l:uc probablew:mte se ectabilizará: · ' 

l8!'ort~cione:.; 

Carga n rrx-an•ü 1 050 

r;:,::>orte.0io:1e ~_: 
~ 1 

e~ , .. ~·r:· "~ .. "'ti ...... /'• ~!1:.1 Cl;O ~·-l.,·'-' l.:..~c .... _o •• ~ .• ..-. --
1'otal 1 !390 

1·:)81 ...--__ 
(lii1e-.=;· ele- toncla~as) 

-1 ,.o;.o 1 100 1 )00 

840 ea o 1 04.0 
--- ---·---
1 C190 1 980 2 340 

'J98t.t" 
~ 

1 .600 

1 230 
-:e-:---

2 880 

(Promeclio annal) 

1 .Goo 

1 28Q ---
2 880 

gJ Cor:1puc:;;tc dí:! 11.n 40í~ uc :rerti1i:?.antcc. elaborados y mezcla<los ;r Jy m.~ 
t1c cereal-e:-. ulimentlcios y ])ienso~ clnbo:r.ados y ¡;le!~c1adoso 

1). J.o:::- ing..:-eao::; (:::.1 puerto (k: Sunr~:~.· p:r.·vc·~d-.:n c~o lo:> rlorQcho': _pO:J.:'tttB.):.'iO:J oobrill.Í..O[; a 
. loG buc:_ .. w:; y do 1on üor(:•cl"'ws t"!.e r:w.ú.i:¡J'.Úo.c5 ón dE; h. ca.rc.:.o E:;;tot;l clt-;.rccho~J son y¡n,c.:tdo~,;> en 
de-.filút-iv.:t ·por 1:~::; .:;l:l¡)rCGftC inU.ustr.ia.le~ que ut.il.i:~r:..r. el puerto empleanclo buque'-' flE":'f,;.adr;;ifi~ •. 
Otros -i:r..:;rcc~)a <1ol !)'..wrto d€- St=.n<;v rro..;c-rlen de GUt~ inf:i"t~l~:~.cionqp d.e nllllacennmi;)r¡_to.,.. 
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16. Se es·oc:cn fiUC la cdructu:c¡¡ ele la~· tarifas nert:Íancccl~á iiwa:rié:<.blc c!.urante toda . .l.a 
"duración (\~1 pr;yecto. Bl pur.,rto de Sú.itev ofrec~ una. 11 tarif3. c~m1:ir~ada11 a los grane~ 
l~ros ~.i_\.lC "!;:r.:J.i1S:)ort::m Ü~Ü~t'}rr.UrJ!_)icJam.<:mte C3."I'C'a8 'h01:10¿;'".1!1~&!3 ::;::>:l d~stino a la:-; Ü~ttt:stri.as 
lo-2al;; ~. ::2a "ta:::-i ~ .'.. cOi:¡binaCJ .. ::J.''. co~_pre[l_de :.J.:> derec:ho3 úe ii!Uf. ::.le y :le curc-a. y de::>carga . 
::. z·-:"l.·z--5:~~ d~ }. 1 : ~;-~:.it~ ~!?.;J~·to!1·.?le . .::"t~J~-J ,::~:is.q::1 ·.::.·(·co.J.:·go ,·_:_e: l ·:~_-_;_i_.t _:..:~;:. .. .;..:·:-~:r:::~n.c.1z..l!~~ · .... -:;':, :.~.3 las 
instalacione::>. En el caso C.c los prodti.ctoz P.Xport~.él.o~ en :::acos, el !>Uerto cobre. 4 ci.uits 
por t on·:;1a:12... 

Cuadro 3. 

~"'resunuesto de ingresos c.l.el iJL~~~tó c!.c 3un<:v 

(~n miles de duit3) 

I"lruÜ!)LÜación de la 
carc;a .... 

Carc;a a granel . 
( im!_Jo:ctv.ciones) 

Carcra fraccionada 

190.0 

2 940 

( c:•::.)o:ctacione~Y- 3 360 

Almacznaje 252. 

Otron ineresos 168 

1981 

2 940 

3 360 

252 

168 
-----,-----
6 720 j G 720 

1 ., 
l 
1 

. 1 

: 

.1982·· ... T 19C3. 1 1984-1999 

-.. --. -.--_-T-.. --.. -. · (P..coracdio anual) 
. 1 . 

i 
' 

3 ceo : · •4ea./ ·.: . L~. ()=J 3 Gti.O 
'· 

3 520 ·4 160 

26LJ. -,,. 
)~¿ 

"'176 208 
¡ 

¡-

1 
7 040 1 8 520 __ L 10 2Ll,O 

·!:- De cs.:la tonelada de productos importados a granel se O~)tienen cólo o,:~ to­
ndmlac por ténroino rnetlio de rJrocluctos de exJ..)órtacir5n elaborados, lo que significa 
que l tonelac1a. ele exportaciones requiere 1' 25 tonelada::: de irril:o:ctaciones ,a er.;mel. 

g:J ·carga a c~anel ( !:;eg1.Ú1 l'revisión d ... tráfico cl.el cuad:t·.) 5) ·a. razón '·· 
de 2,8 duit:-; por tonolaci.a. · · 

-
El C.:t:tl.,ga fraccionao.a (seglb previsión de tráfico dél ·cuadro ·5) .... a razon 

de .:,oo <J.nits por tomllada. 

:::./ C., X' e"'' f:c=tccionada ( 0:.","HTÚ:--J. p:cevü;ión ele tráf;j..CG del cu..::.c1ro ·5) 
., 

S ~ L- - ...... \.,;) J. a 1".'2..Z0!1 

de O, jO duit::: por tonelada. 

y Carg.:t fraccionada (s0b'1ln p:cevüÍión ele 
'. .-;-

cl·el cuadro 5) razón trafico a 
de 0,20 duits por tonelacl.a. 



Cuadro 4 
Co3to de lo·c; -r;roductos e:::nortaél.os 

~~·~·- ~ 

p2~-ª laE_._in·itú:_:~:da.s ~le Snr.-:::v : '· 

(En·duits) 

· ... r_.----'. ' . _...__..;.._' ---'--------.-:....--.--,.~-:-.-\ :..-.... e-r-.t-i_l_~_,z_an_,.._-t.,;,,~...,.:·.·....-...;.·.-c-e_r __ e_a_l~~-

·~ . ur~~co .. alir!lentic.j.oc 

l e t d l . 6 to. 'ne.lad~-;;-- 1, 00 ··. JI~ oo'' 
1 

o~:; o e pro~ ucc1 n por _ t>, . · · L~:;>, 

Costo, del transporte por .tonelada 
. El 

Cantidades ~gadas al puerto de Sune\•. 8,00. · 8,00. 

i;'letcJÚ 1 5,00 . 4,00 

.. ~~-l?-,;o--to~al por tonela_d_,·_a~====~~~~=====~--~-· __ 2..,..9,~~~-: j 
'§!/ Del que un Gcr,:~ .es en divinas. 

E/ l)or cada tonelada exportadas el puerto de Sunev .reeibe 4.,5 
(es decir, 4 +o,~+ 0,2) duits pOl: mani:!,)U.lación ele las exportaciones 
y 1,25 x 2,00 = 3,5 duít·s por manipulación de las importaciones nece­
::;arí.as, ya <lue, · pa.ra elaborar y obtener 1 tonelada de próducto·s de 
c::portaciór:., se requieren .1,25 toneladas de productos a granel~ 

~ Pagados en divisas. 

Cuadro J. 
Toneladas e:-r.nortacl=.s 

(En miles ele toneladas) 

,. 

,....1_9_8_1--+--:-l-9_D_:1 _:?.~3p,9~:~-1;;9l 
. · (Prom~dio . ¡ 

_______ · ____ , .l 1980 

,- an1ml) ·Ir. 

'.Ponelndc!:3 exportadas 840 840 aao 1 .040 1 280 

Fertili~.ante ureico 3)6 ¡1 336 352 416 512 

Cereales alimenticios _ 504 50( )20 
1 

·~2.:!. 1 .. ¡ 768 .. 
~---.-·-----··--... ----·---------.... .. -L.._._.. ____ .l__.,_ ... ....._;.,._ .... ___ _:___...___~.~-..:._..-:._,.__:-· .... ,4 

,. 

•' ··-==~·- ...... -. ' -~ 

.. ~-- -·~¡ 

.e 
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. ..:· ., . 

19 456 

)j 7GO 
.----. -· -- _j 

·- , G uaq ro 7 . _ --·: 
'• ,'··:·. 

C6sto de los productos exportados 

(Bn rniles de duits). .· .. ; ·. 

------~-----·----~--:----·--,----:-,-~~---''-e-~ -,~ . . ·.:. •:, 

- .· ... : . 1900 l- -19~-~~~ '1982' 

f.'ertili~.::.nte ureico 

·-::Costo ele proc1ucd.ón 

C~ntidQdes pagaclas al puerto 
de St<n:)V 

Cereales alimenticios 

Costo de pro<lucción 

CaJJ.-'c idacles pagadas al puerto 
i ,~_(: S•J.!1'2V 

1 
¡Fletes 

1 

.5 376 5. 376 5 632 

1 ~ ::~! 
1 

2 GGO 

1 t80 

2 OlG · 3 328 

l 7GO 2 000 

22 600 '¡ 2_2 

1 

28 000 1 Goo 23 7GO 

1' ' Q7.? 1 t;. .,...-¡ 
i 2 016 

1 

4 0)2 l J. 22~. ¡ ./¡ 992 1 

1 

! 
2 016 ! 2 112 2 496 1 

--~----~------

(Pror:wüio 
anual) 

8 192 

4 09G 
2 560 

G ltl.L:. ¡· 

) 072. . 
·--·· _ _j 



I. ~!;val,!$<;j9n cÚll.::fl;oo.y-ecto ci.~de el punt9 ele victa . 
Ue la administración.dcl .rmcrto de Sunev · -·--.a.,--- . ---..--. . . . .. . . . 

r¡. Ji,h1 .lo (!UC e~ l.~~:;_·iere al put·.rto de Surte\, los coil:tos conai ... ten· en l~o re.::ubol::.,o::f ue 
los pi·6'!:;tamou en l?.s ·fechar. do .. vencir~~erito:y._en,.snu ,c~stos.dc e~1l~o.t&,.:!'ión.·· :~uo i.l\,.*eaos 
m:.·o:;;0ü::::n d.t:ü cÓiJro lle loz :;;e¡~vicio:J ·v.a · man5.l?tdacióú (~.e ·1;:1. ca:r~.a y. de. otros· c'i.crecho!J • .r...a.s 
ta:rifan httn ~ido estm~i~das de .fo~~ que ~l. puerto de Sw~ev. pucd4 bat-riic,rse. a· sí tiimilO 9 • 

ohteriio~~do :i.n¿r¡..:::;;Ós cu.ficientes para c~brir sus gastos. 

la. Du'!'r•.iltc el l);:l:¡;íod.o· da col'lstruccióri, el puerto ·c:1.'e Sunev no··incu:crc ·en ·nin6rtú1 !~asto, 
en el ocntoi do u e que lo:: castos de cada pe:cíodo oe ·:.í'ina.l-tcian con loe corre~pondicni;~,,o 
pr6nt;:-_;,;c~q_ :r·l";:cibidos (véa.s~ el cua(.h.'"O del. párrafo 11). · · ; . . · 

JJ1 ~ecmbolso del ¡n:·é~tado. del BICPO se extiende, d·e&de 1900 has-ta. 1994.. -· 
nc~:;;¡l¡oJ.zo cnual· de ;;o,66· millones do duit¡; al o;~ .do inÚ:;¡:·és c1u:m:mte . 

15 ffiion -- )0.6óO.OOO :~ 0 0 1168 

3.502.000 duits. 

. ·¡ 

.. ¡ ~ -
. .· 

El y·ccL~holso del l"l'•:btamo del Cob.ierno se extiende· desde 1980 ha:.:ita 19Q9'Q 

p,:;;er:lhol:.:o unual de 15,64 r:tillones de duits al ~.5~~ d~ interés dta·e.nte 

/:0 !'.:"';o:; ~· 15.0t\O .. OOO ~: 0,0769 
. . l. 218. 000 clui t.s. . 

.~ 

En 0l cnad:co ) !•e indic<:m loa ing~.•esoo anualeo pl.•ovcni~ntes de la <.:mplotación- del P.Uel.·to 9 . _ 

y en el ctwd:..·o clel pE\¡·rafo 12,. el C03~0 de las reposici.ones ·y-"el calendario· ñc .la~ :. _., 
t1:i. :.::r~ul.:·; .. 

\ 



• 

1 Gastos 

l Costo de construcc~cSD. 
' j Co3to de explot~dón 

1 ¡ Costeo do repoai~ión ' 

¡ Reru:;b.o1no del pr~otamo ba.ncnrio_ · 
del BICPO .. 

, , 

- ¡
1
• Eee:nbolso del préstamo del 

Gobierno · ¡ , . . 

Total de gastos 

J· C-orriente neta de efectivo· 

...... . ... 
. -.. ~-

-·, 

, . 

Cuadro 8 

Cuenta da la ndminiotración dol puerto ds Suncv 

(En miles de dui ts) 

19.82 

' 
'· : 

-' 
,. 

: 
' ', 

' ' 

1 
... 

. ,',' 

5 800 16 700 li 000 13 000 ,. :, . .· 

- ... 

_.:-··· 3 582 .3. 582' 
1 .·.,:., ... 

1 
1 218 1 218 1 218 1 218 

:• 

5800 16 700 11 000 13 000 6 560 6_560 6 .~40: ... ·6 960 

l .. b'. ¡· ., ,, 
() o 160 160 A()o,. 1 ~~0-

., .. o· 

1.000 

.. 
·' 

1 218 1 218 ;{ 218 

8 440'. 7 440 9 940 

1 800 2 8,00 300. 

.. 
. , :. 

/- ·. 

- :\" .• 1 .!· ~ 
1 ·:?'la.: 

• _¡ 

7 440' 

2 800 

1994 1995-
1999 

1 .000 

•\ ·'. 

..¡ , .. , 

.:1 218 '1' 218. 

é ·440 3·858 

1800 6 )82 



1978 
1979 
l9ü0 

190} 

1901; 

19~1 

1992 
1~93 

1995 

!_. 
,_¡r 

i:--. ' ·, 

/' 

¡, 

: 
' 

1 

1 • ¡ 
.~· 
r 
n 

:~.' 1u 
;¡ 
:¡ 
1 
;~' 
~· ., . . , 
¡ 

··! 
;~ 

¡ ~ 

. ·1 
l 
1 

l 
i 
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19o Def:ide el i)lllÜo de vista del :país' de Ollapa, lós costoz del proyecto· se })rod.ucen ·en 
el moncnto cl.e contl~acr el cor,1p~omiso., El p2.ís tu\'o ClUb desviai- rortdos y solicitar :prés­
tamos para fü1a.nciar el proyecto del puerto. :_. ·· 

20. El puerto de Sunev fue construido como :parte del programa nacional de industrializa­
ción. Su objeto E:ra servir de w~dio _para importar y e:,CJ.)Ortar materias primas y productos 
acabados a costo razonable, :ci.e forma· que pudiesen funcionar los polÍ¿"'nos industriales 
"satélites", como Sunev. Desde el punto de vista de la economía nacional, los beneficios 
del proyecto debían ser el valor c1é la producción de la.s industrias de Sunev. 

21. :Cl proyecto .del pu2rto. _ha .ele . .' ser evaluado juntamente _con los costos y el valor de 
la producción de esas industrias~ ·La parte de los costos pagada por las ihdüstrias de 
Sunev al puerto es un pa..3"o de transferencia que no crea nuevos benericios para el país. 
El beneficio que por· ese <;:cmcepto obtiene·· el puerto. constituye un costo para· las. indus­
trias de Sunev. iLDálogamente, los derechos de aduana y otros ic1puettos pagaderos en 
relación con el proyecto constituyen ün pago de transferencia al Gobierlloo Los résul..., 
tados ele la evaluación del proyecto a· nivel nacional ··son los que se inclic2.n en el 
cuadro 10. · 

. . ..... ·-- - ·- --· 

•• ' ·;· 



¡· 
'1 

1 
1 

1 

1 

---·---·-

1 

1 Bonafi cica (valer de la· producción 1 
1 industrial) i 
11 rertili&a.nte ureico 

l ·p Divisas l 1 J 

2 Cereales alimenticio~ 
1 ;;y Divinas 

} ~~ 
}.1 Cost.o11 de conat!'llcciÓ::¡ 

3.1D Moneda nacional -
3.lF Divl.Bna 

1 
).2' Costos de equipo 

}.2-" Moneda nacional 

3.2F Divisáo 
-- .. 

3.3 Honorarios de consultores 

}.3D Moneda nacional 

1 ;.}F Divisas 

¡4 Ccntos de rcpooici6n 

¡ 4D Moneda. nacional 

.¡p Di vi a as 

5 de explota:ción y de conoervación · j" 
Con too 

5D l".oaeda naciollAl 

5F Divisas 

6 Coatoli de las in.1uatria.s da Sunev 

6.1 Costoa de producci6n 

, 6,1D H.onoda· nacional 
i i 6.H' Divisa& 

¡ 6.2 Flete~ 
1 
1 6.2!? DtVi!>l]ri ¡ 1 

! 7 !:~22.~:ra!19fe~i.!l 
f 1 
1 7.1 P~e al puerto de Su.nev 1 

l 7.,Y,.D l~oneda. nd.ci 1;,nn}, 
-

7,2D Derechos d~ ad.ua.n~~s y l)~.ros imp!.lestos , 
Hcneda nt<t;i.l~lla.J. 

L-------------~------· ---

1976 1 

-

-
5 800 

3 370 
2 430 

-
-

. -
-

-
-

-
-
~ 

~ 

1 
1 . 
1 

- j 
1 

-

::ua.dro lO 

::o~to~ y bencfici"c3 a. nivel :uacional' 

(En miles de duito) . · 

1 

1977 1978 1979 
\ 

1980 1981 1982 

1 

-
1 

- - 12 768 12 766 13 }76 

- - - 35 200 35 280 36 960 

16 700 11 000 15 000 - - -

7 095 1 000 1 125 - - -: 

.9 605 3 000 3 375 - - -.. 

- . 1 400 1 600 - - -
- 5 600 6 400 -... .. -- --~ 

: 

1 

: 
'. 175 - -

. 175 1 ., - . - -
- - - - - -

¡ - - - - ..: "'· .. 
.. 

- - - 1 406 ·¡ 408 1 472 

- - - 352 352 )6a 

- - - ' 
- - - 11 222 11 222 ·. ll 757 

16 834 1(834 17 6·~5 - = -

1 
696 3'696 - - - 3 3 872 

! 

1 

.. 
~ : 

1 
... .. - - -

7201 
.. 

6 720: 
.' 

~· - - 6 '7 040 

1 
• 1 

1 

1 1 

- - 1 150! - - ·-

190} 1904 
1 

198)-
"1988 

.. '! 
15 808 19 456 ·19 456 

4} 680 53 760 53 760 

- - -
.. . . 

.. 
. - - -
- - -
- - -

: . . - - -
. -· - -
- - -

.. - 200. -
- . 800 . -

1 728 2 112 2 112 .. 

432 528 528 

. 
13 894 17 101 17 101 

. 20 842 2.5 651 25 651 

4 576 5 632 5 632 

l . ¡ .. 
.· 

8·'320¡ 10 24.0 lló' 240 
:: 1 . : . 1'. 

! 1 ¡. 
l .. d. - -

1989 1990- 1994 
199~ 

1 

19 456 i9 4;¡; 1 19 456 

53 760 53 7Gb 153 760 

- -
1 

-
' - - .• 1 -

- - : -
- ·- -
.- -. -
- - -
- - -
500 - .. 200 

2 ooo· -· 600 

2 112 2 112 2 112 
528 526 528 

17 101 17 101 17 101 

25 651 25·651 25 651 

5 63~ 5 632 

1 

5 632 

¡ 
' ¡ 

10 2401 10 ~40 10 240: 
' 

- - -

1995-
1999 

1 

19 456 

53 760 
; -

-
-
~ 

-
--
--

2 112 
528 

17 101 

25 651 

5 632 

lO 240 

-

"'>i 
&;·~ ... , 
;::.-...... 
111 n 

"""'" "'' ..... 
-.1 
A 
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Cuach·6 11 

i •, . ~\. ' 

. ·:: 

, 'l'P/J3j,C,A/l1 4 
P~9~n.a- 8) 

.,.,• . ... ,... .. ·· : 
·.· .. ,.\ . 

~·: - .· 

Vr.lore:J e.ctualizados .. ·cte_,_·a_o~!-~.~n; :P b~~l1:..::0.:::.i'.::::.i..::;.c.:::.i..::.o.;;;.s 
. - ;.-· . . (:sn ·fiire·s (l'C.dnit:::) :: · · . ·~ 

': ·¡·~. ··~~'·'-· --

~-, \ ; . 
¡ __ . ___ . 

¡ 1' 

l. '11? ' 

2 ' 

· Dcno.2icios 

Fertilizante ureico 

Dh·i:::a.: 

Cc=oa1ós alimenticios 
·:: 

- - .~ .. ' 

'. · .. :>·· ··,:; 
' • ··1 126 12.? 
....... 1.-. : 

-
'" .,.·· . 

. . .: . ':· ' .- .. 
•,• <.i ':~348.495: •. :,22] 070 125 536 

/:· : 

)> 

).1,_ 
: . 

:J.lD 

}.:n_p 

. Couto::J ·----.-· ···-
.. ,; . "'· 

. ··.:-;:. 

.. ... · ·-· 
·Divisas 

).2 Costos ~e equipo 

).2D 

').21i' 

-~ 3-3 

4D 

l-Ion2da nacional 

D~vi~:as 

IIonorai·ios de consultores 

! loi1eda nacional 

D.iVÍ[.3élS 

Coc_!_os.'de-'l·~:qosición-·· "' .. 

Honada nacional -

- .. : . ~ 

:. ~- . ' " : _·: 

--· · .. :. 1 ; ~ .• 

. ' .. ,.· . . .-.... ' . ; . . 
., .. '- ·, .. ~; ... ~ .. • '· - · .... -;::!. -r· •. 

••• w ••• 

. . -~--
···,. 

· .... ··. 
··: __ :'> .. :.<"--:·:-·· ;;,··. ·''' .':.:-:;.::'· 

. •.: '· ::- " .. 

.. ;•. 

... .. :·-··-. 
; ... ·· .• · -·: .... "'·": ·. ¡' .:. •. ; ;, ~ 

-•" . 4F 
5 

. · .. · .::-::.:,.:.:::;: ;.· :;• 

Co:::tos c1c · C?,?:plot;._ciÓ'h~j de; conservación 
.i~: .. 

' ..... · 

5D-
5F. 
• 6. '¡ 

1 L;·.·i:·. 
6.Ú) 

1' 

(;, .. J.l.' 

Iloncda nacionhi 

llivisa3, 
·r .' -:~ 

•••· ; .. ~ , •• "1 • 

Cot;toa de. h.s Íriclust:ria~ . 

I ionedti na e i or'wT 
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22. I:l valor neto actu'llizado del proyecto a nivel nacior,_al es igual a los beneficios 
actu.üi::;[~c~o:::, re:¿:::-cscnt.:d.oc por el v;::.lor de los pr::>cuctos industriales, óenos el cof::to 
ª-~_t:;.ali-:-~.~l1o dt::1 .!.).:co;vecto :; el costo de lo~• productoc ir:du:st:!'ié'.les Y.. He. aY.uÍ lo::. 
··.;a lores netos actua.:..izados calculados con diferentes tasas de. J.escuento_: . e 

·§Ji . . 127~ ,-· . -1~(; 
· (;.m miles (1e duits) 

VNA (II) 104 94-1 56 713 16 252 

III. Eve~luación a precios virtuales 

23e J.:a anterior evalua.ción se efectuó a lo~; p:~cecio~ de uercado, sin reajuste n1;:1'LU!.O 

para tener en cue·ntD .. el li:CGcio virtual de las. di vicas y. - · .. 
. 24e IIuchas lle la;;; partida~ de costos han de ser pél.gaclas, en .e.fecto~ en divicas. Pero 
: ta~:~bi6n loe proU.ucto::..; indn::rtriales e;q)ortadoo por el p·.u:u·to deben valor<:>.roe con arreglo. 
al precio vii:tunJ (1.e lo.D c1iv.l.nas, ~ne se calcula en l,5 veces el t:i¡)t? rie cambio -ofici;il,~, 

25. :Cl ·vuior :neto e.ctualiz:¡_:._.do del· proyectos teniendo en ctienta el· reajust~ corre-:.:rpon-. ·:. 
diente a la::: d:i:visas, se o'Jtiene ·fácilmente multiplicando por 1,5 todos los cotilponent~~ · 
en divi8ar: 2/: . 

/ 

V1TA (III) 

8.-r 
2 

(En miles de c1uits) 

226.487 131 )14 52 351 

26·. A continu~'.ción ..,e indlcan los resultados obtenido::; negtfu ~as tasas de actualización· 
utiliz¿·.ti.a:::; (en r,:iles <le dui t8): 

VEA: (I) 
· VlTA (II) 

. VHA. (III) 

16,2 

104,9 
226,5 

56~7 
131,3.-

y VHA (II) :-; (lF) - (21') - (5.1D) - (3.11~) - (3.2D) - (5.21\') ~ (3o3D) ~ t)~)li'J ~ 
(4D) - (4F) - (5D) - (5F) - (6.1D).:. (G.H') "" (6.21?). V6áse cuadro lL 

y ~a hc:cho <le que, cof.lo ya ue. ha indic;:ülo <'..ntc dor:aentc~ no haya en 01ln.pa 
dcceb:;_;leo ni f:ube:t.:Ipleo de importancia, hace i.nnecer;ar:Lo: e:1 cai:tld.o, reajnctm: lo::; cootos 

.. ~ ,.; 
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e . 27 • L!l V<llor neto actuo.l.h{ldO en las distintas faces de la evaluaciÓn es J?OGiti VO y 
clis:;d_¡:.uyc u r:-1edida eme aumenta lJLtasa de actualización~--· ,, 

- ' . . : . "'- :;::;::::;,;~: . ' ? ·. .. . . . . . . . ., -.~;~>;~~~,;- ".· ·, : . 
28. ~:l --.'EA (I). c·s ~-')citivo .. :;in9i:U:3o- a la ta~·::t d~·l .. lG):· •. ." .. Esfe, ·r.··;8u1t2.clo e§' favo:-cil-íle para 
el pü0~to \l? ~.._,_nev. ,;~~.·-'9P:~~~t~(:.~r<·la8::::ta:í:Jf'<i~'.:''(l•~~ ·p~&i~{9J,.: :;:;:--tuvo:i'>réscnte el objetivo 
de hacer cl.e1 püerto'una··~~ii.t'fdél:~~\aqtosuf.ic.lente. ; ' . (~~:> 

. . . . i-G~~~;t·: . . . : . ·, L:~t:t'·S': ' ·: . . . .. . . . .... 
. 29. :Cl lii.·iA ·(II) evaluado a .. -ñi'Vel nacional• a preciós·.ucl mercado representa un valor casi 
Geis ve e o::: t;!a.yor -s.ue' ':el .. Vlf:A. ;:(T);~·: tst·io::i' '':Precioo de e:¡<portáción estuvieran a eoe nivel, . 
,;J. Gobiel.""li:o · c1c' Ollopa alcanz~rpa, pues, satisfp.c1;cn:::fai4~nt.t? _su.obje~tivo. 

. . ...... ' ·, .··. ; :_;/ . · ... · >> ._: '_..: , ..••.. · .. ·;:· ' ,·~.;;~:/.0~:::; .:. . . ' . . . . .. 
_ .) ~; Rccültáclo ;J,s'imisrtlp de. U1~a cváln'"~cióli a l):i,.vel:"i'ñ'aé:±onal, pero con áplicáción t~e prec:ios 
adecuado::; ·a léis 'divlsarS; 119 C$' d"e: D~drañaF ciue el VlfA' (~n:) sea ·casi el dobh~. ClUC el VNA 
(IIL- i5stó' sé :aeoe a. qut; Jos .. prodtict9.s ei:pórta;dos oonl:!t·,t tuyen.:una ·ruente ~lf d~vis2.s, cÚyo 

-.: 'válor- COD})~n~a. can crec;q9 }.o:s COC'Jl)ónentes .,~n (U vis_a~ ~eL costo del <proyecto~ 
' . . ' ; ·•.· . ~· ~ ·: \' 

-·~. . 3*·•·; Una ve~ 9a).éü'1aclos_jo~;. \m_t¿ (I), ··{~i:'Ify ·(J:Ir}~~ :~'e :~~c~rioo~ .la posibi~iclad de :ce bajar ' 
.hüi. tarifa:::i i)Ói:-tuaria:s ·sin consecuencias dcsfavorable9. pari'! el pi~oyecto;'' Los v1TA (II) 

.::., .. 
y (III) oon SL~periores .. ~:.l ,VHA:: cr0 ~'':- S'i:. él' VÚ.ft (i)' hpbi.era, ~e;sultado nogátivo i. el p:coy~cto 
podría cstar·juk~if{c~l:ao· tpc1ávía·;•.ya (¡ue cl:h(m~fi(::i6 p~odt1.ciclo por. er··prbyectó del puerto 
está eonstituÚ1o" ~ú;'11ééi10 por .·el va.loT 'ele ia· proci~u~6i6n it.cluntrial vendida· Cn el c::tran-
jcro. De haber sido a.~í,--el.Gobierno habría po~ido,:qnb.yel1c:Lonai~ el:J)ueí~to>cle·Stuievgl~:ayaúdc 
de al[;i.LYJ. modo loo. benefiqio.s; de.lae; industria~s dei':sL0,~i·~P<:~r.~ !i12J1tcllér·-·el~ 11ú"ert6 ci1 ,_., .• 

. funci·onacüdúto·. - ,, ·· · "'·· · · ., .. :'-> , . - ·· · ·,·.· '· 
AJI._ • .. ·.• '·· .. _ .. ·· . ·.. ::·, .. ·' .,, .·.-. .-,.-' :• .. :., . .' .............. ' __ ,... .·." .·• '", w: - _,.. -;¡·_·.-~· :·,r· ·.~_·:.':.• ·.• ·.'·'· ·· .. :: .. ; .· .•. : .. '\~· .r;:' : .. -.-:~:·;."::'· 

.. )2 -~ . El· ú· .. ctbr: esencúil q_ue hay que tener en' cu'6nta .·en. c;s:te caso es que., daclb ~Lle e),.·. . 
puerto ele SU.!1C'J' fue c1iscílado COG.lO :parte integrante c:t~\-cle[3arrollo :de' la· zonh, su· .)n~i;ifi:­
caCJ.Ol1 t1c~e . bél.~élfGC \?11 lqf.;. bcnef:i_c{'8;,; •'prpCedEin't es _etc, ),,a,:~, Í)T.:}.ustrias .aJ.l:Í· sitl1acUil'; ~ ·. En 
:3í m.is:~1o,' el puérlo i)'uecle.'; no .. ser btl.;a'· cost(·. Ólie" un iujo costoso y desprovisto de'·nti1idacl., 
pero ·ón·c·chl)Liici6ri .con el· desarrollo inrlu:..;·trial el. e Suncv;.-contribll,yq: al:~ ·éxito ci.é{. un. pf'6-
grar;¡a cl.0 LH.lu::;trialización. . . · · ... · ~ "· ... . · 

··.\.· 

3:;. Eda uir.;r~a r.l.E¿tcrl.olocíu:: de evalüaci6n po'~1_f~~ .. ál?{-i¿~;e,~~- :·;:1 ,~aso\~~T 'p~ei't9 ~~\l.c' ~~ . 
c6nstrnyé · pi_ra facil..Lta,:¡:: medias ae· traúspo·r:Ú~ _a ,.0ria,.zm1a,,fp:r'c.stal ·hasta el inoh8n'ta· ·· 
i:hcxploto.<la o.· c:i. un _t0rri tqr:io ··ri:co' en ··rrd:nef¿¡lcf~ . ~et~i,ífci:op, •.. _ITi la .:r:Js'cl.era·:qtié · úúede 
obtenc1.·::>c ele los árQoles del ·basoue .rü· los ·inét.iies (~Úé ·cóntie1ien ·-loe ·yacimierff8~ tic:ú'ién 
valor cc~nóíriico. ~lgL¡no a ménos qL~o p~cdan":::er e~::traf.c1o8 'j' ·o::peclidoa .para su yqüt'a en .el 
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CAGO 1;~ 4g .. :.:í~L .POg11'0 :DD NOHI (1't.;¡illOJJ.iiDIJ>.) 
¡ 

· .::~)1105 po:::.::_tnari<!::;: r8d~tccn f~c tr-E_!;~s de tra_&l:~l~FtE 1 .19 · ci•JE, 
.._ tu~e,lto t.1e 1~ rxcoüu(:•~ión ,y a .. u~~a üt.:um.• ::.ón ~el morce~.2. 

e. 

1 e .• U Ha tté las principales exportaciones 4o. ·-re~lar~dia. 'ec; o-1. mineral· de hierro & En.· 
la ae'tualidad. 9 ese mineral se vende .fundariJentalmente a lóa pa.í:::es de la. Coinu:ni:dád 
I!conómic::-.. euro1)ea {CE:;~) o Fe.:r:~:;olandia no está en situacicS'il ~e ini'luir en los p:rcci.o.s taue · .. 

. .":~· . .-:·evti1ccpn en los distintos .w:rcacl.oc. su· protiucción no r-apl~asent;;. náD. que alreclenor 
del?j.~rle'l COk1ercio rmmrHal <:le mineral de hic:rro. ·m precio coi.i". 'que Jlagan lo:;) .!laÍ~és·: 
da le.' (!EZ o:;c:na en torrio e. los 9 dólar~ a poi· tonelru.1o. tlStrioa • que e o el l>JCecio:> {:iUO ~e 
:p:¡g·B. po~' lo:l r:linex•ales suministrados }lOI' fuentes· ~crcuc:a:3 dentr·o de la Eu.::::opa continental e:· 

2 ... 'Jin ¡::;1 IJC:rce.i\o _ja¡)opés, 'el predfo c.i.fo es de Íl,50 dólares IJOr toncladf:t 9 fl1H:l es·?.-·t 
:p:reCJO C!.UO _:.;a JKl.(!'a POl' los a:aine:rales: rn.·ocedentés de Australia, la más barata y ~tf~ Cel'08!.1J1 : 

de J.cü; ft:ont¿i ir.1por.tante~ de t;um:i.iüstro con que cuanta el Ja¡1Ó1lo 
. ' . ·, . ( ' 

3. _:f\.Ctttalménto-9 ~'erroJ.andia e}:pide SU mineral por el puerto de lJ'oriv en el <;Ue BñJ 
ptieden ~tr<!Cil.r btu!m::; de n1;{o de 50.000 'fFH. Con bUCJUCS de este tarnaño ~ el co~to d~l. . -
t:r.anol)or-tc nal·ítir.Jo fJOl.' tonelada '¿¡e mineral es de urioa ~.20 dólares· para los -pafoc~ '.::le 
la CEI: y l:ería. de 7, 34 dóla:rorJ en el caso del Japdn. 

4~ Sobre .lD. basE!· de loo «latoe ·relativos a la pz'od;.tcción y ,a1 co~to de man].,11ulación de 
la cur2,--a; o·: .c<:.lcula '!uc ol c~:.to meuio por tom~lada d~ min~~al es de unoo 4~50 dolaren" 

' . . 

E~p.2,f_t~.C).0~1~~2....-~_"?_ ~}l_C.!_nl d~_Jtiorró 

5. k1. l·,roüu.ccüb totnl de mineral ele Fttl."rolandia ·vü::-,e, Cic hecho~ .dotermÜk"-da por 1a 
<~ant.iC.:ul C!\.H} ::lcciue com:1rarlo ia. Cl'!E, la cUD.l ha fi'l::;a.:lo con· ella cónt.:ratoo Pc~:'t'ZI. lEt. 

co:.lpi·~-.. c!c. [i mj.llon~ : de te·'· ·;.,_\lo,s de ciinurt:~. a .un :p'l'c::io c~i.:!"' Q <.te ··9 dúla:t-Gt! )?\:.<r' ton¿;.,~ 
lada~ r;uo· C~ el )lr.::cio '!l1<: fiaca por lo3 minerales }:•:OCCt<;dentc:; c'tc I0.r..~ ~~~rc2.nat1 f'uenteE: 
noruc.:;~c y sueca.::. 

6. U1 el cuadro 1 oc i.ndL.: . .1a· aituación actual de lna e;~ortacion&u·dc minenJ:.l 

Cuadro 1 r .. -----~-------~~----· ..... ¡-c---~~-----~----¡ ~ ......... -~--·-· --~~---~"~---~~----···-·;·-~;~~~;~~~:;;¡~;;_::··~-~ 
1 l . , 1 · ; Gnnti<1&u1 

l. ! ·Tanu:mo ! / 1 • Co~;to t.t~dio J3cne:~'i-cio' Etn<l.,;d._ a' en · · · Ex.vortn-=. ·\ i. lí'lctc . l_l)recio JJrooio " 't .. tK:i. 
- 1 de"~~. P. o~ ... · .·.r.i'bt' . : kii:i:r.~.o:ne t: " 

CHi.i"JeG a ¡' .J tonela.da ·.;c.i.,:fo f oO.,h.. - "" · - (~?,it e 
• hU!_!UC • touela.;.;\ ~ tor,ol:.JJl& , !le tono'-' • ·. · 
~ - : ··~ , ... .,~_r¡, .,.') :~J:~.1;t!f)Tf.'t,é:~ . 
. ¡ 1 .· • .b.<.JN.ü·M§ . «hf''-'!1r"es.) 

'--=---~-·--. .JI_ ==·~------1~--=·.,;~~-~~.,.----· ~ ~--,~~-~= =-~~~-~,. --~~.J·~-~·~--~-·"····~~ .. ,: .. ,~;~:=~=---~~:. .. ~~"""J 
. i ! 

Gi'!J .~{:'-. ¡5o ooo:rrá:- :~·{L2o ~9vOO: :~4voo ~.,\ :~A~50 ~_})JD)O ~1 
Ja:;¡HJ)~ 1 50 ocx~o:i'!H: ~-7u~ii .;~1]9~0 ~ ::;. .. hlG · !~1!~·50'-- f( ... =·ú¡¡):bJ ¡ O ; · 

.._,.., ___ .... _, ......... ~..;.:,."'.;~-~-~-- ... .._-~~.:.......!.. ....... .,.,._ ... ..._.,..,.__...~~--1t---=--~~---.c;:.~·-¡;··-'"'~--:.-.~---·-"""-..-<4~.----.,_--~~. 1~ ... --.~~, ................... o::_...:.,...-: •• 



•• 7. 1\ch-,.::;l:.:~ntc l''c:n·olandia l'!O c:<:~J;;rta rJinc:::..".:Ü de .. hierro al Jz..:Jón, ya <luc lo:; G.:l:.ctos de 
tranzporto a ese r.li.::ccado :.;on.pr~hibitivos~1}. El pr~cio;.c.Lf.:~Ú.e!)a:ga:elJ:::.l)Óil e~ sólo 
~le ll,)G t.lólc,res r¡or to!Jela1léJ .. ele' ráne:!:'al ~):.:-oceclEnte U.e fL'.0ntcs· 2.'.1.st:c2.lianas. L r:!-JHOS 

· :'"\ -;; ........... --··-: ~¡ i ::-, ·;, .J ... 1 ' .·· -·1}-,.., - ~~t'; _,._.: -., ~ ~...-r,;·· , ... · · .:,.. ·. · . -~-~ ~,-~ "~ "' .... ·:· .· ~ ... ) 1-~ 1 . ..~ ,, .. "'.,~ "":" cle.l e:_ u~ ~ CJ...!.OJ. ...... c. ___ . p~e. l r'-'C.UClT ,.· :..¡.,_ C'-!., 0-,. O.c v •••• n...,pOI'.v€/.1 ,g.,<.:Uc:.,-- C."' .1~0.10 G.,c..,.,,_,._c; .. 
r!!Cl'GV.dO j2.!)ú!léG. ·: .'_\ ~·;.:_',~ ~. ~~~o-- .. - ·. ..... }(~:)- · ... 

, , ¡. ;, • ~ '•.:: ' · · :' • _ H ;. -~· j · , . 

:~. Los Lir...ist.::;rios de· Fómc'rG~ ·Jel_ Ccn:ercio ./ Tro.J.~spoit.f:):3 ~hal~ --~~ic;i9-ido qncar82..r LU1 estu-
. diO sobre la posibilic1c?.d)Qe rn~'JO:Car'léi {>Qsic'ión~:-dc -$i.J:·¡¡ji;'nofa-l ::_<];'e· llfE~TTO para }u c::;~orta­
ClOn. Loo CXIJCrto::; que partic1pa'1l tm. ;-este estUdio. i·~c_b116c:él1 cue; en el caso del Dineral. 

. :le hien·o' Fe:crolandia no tiene El~S: rera.2dÍ.~ ClUC· _i.tc$pta.r los:pieciós ciilé, le i~poncn. El 
paÍ::; jlO tl.iG~Kú1e, C!1 efecto .do cantidad s\tfiCi_cnte,. para ~i.jar CO!lclicio"nes de .r.10DOI>Olio, 
ni ticn3 ln posición geosr<ffica inrlicada para bepcíicinrse .de lQ..ln·o;:ir:liclad c1~ zonas indus­
trialc::; co.::!~lti':!i dora::;. T:11 el e::>tlld.io se llega ráp~dam_ente a ia éonclu:::ión ele cinc la· ú.nica 
posi.bilic1ad :cca1 ~1ue ti(:ne PerroJ=indi&. _es la de.-j;r?~tú.r .de reducir los. costo~ E.::: t:rar1~11or-
te Q.el uL1-::~ral nJ. mcrcu.c1o_. _ .. . " 

9. Aw1c~uc no todos los puerlos dé la CEB j;.ien_::m cc:tpacidacl 1)a:cá c-raneleros dd mtfs de 
d? 50.000 ~.'Pl-'í, hny vario::; en los que pueden atr9-cEn:;· buq].l~s C!..e 125.900. Los dp.tos sobre 
e:l ccucrcio indican que a.lrededór dt-1 57 ,5/~ de las export-aciones a la CEE pod::Gían en­
vi.arsc a 11uer·\;os europeos en buq,ues: c1.e es~.tpn~laje.~: buqu?G. q_u~ :t'~ml)ién puedep atl.~acar en 
los pnc:.:-toc jc.::>on(;):::cs. ··· , . . ·; 

.10 •. La.: u.cc:ría::: japone:::.a.s esL1ri diqmestas a 'Cp!.!1pra'r cierta· ca..'1tidad de' minc1.~a..l a 
I'e:rroln1~üi::-.., si eupre 'l'J.e és-te. p\1ecb p:,roporcio::!·É.:r:-seip al mi ::::mo precio competí ti vo ele 11,50 
dóla:ruc- uor tonc:L.:.rla e~ i. f. ;:¡ne le. cob:r:a · .Au~~-fcalia. · '''La:."·,c~nt'idacl '~):re,~ista e~ de. 2· uiltloneo 
elE~ t~ne:-lacl2.s .=:ni.!aléfJ rlur~r.d~e 15 .élfioe. . __ , , · - ;:. --· , · - .. . . 

11. Fc:.:-roJ.amlia tiene, por coúsi.:E,ruiente !' la oportunic1a:d ·de- aÓJ:IÜÜ:.r X di.ve-r::Lficar su 
r.Je:-rcad.o. · · 

12. Ll co::rto tlel t: .m sport e rij&:tÚÍ!j]O pOI tc.1e~a,c1a .p~l.ede rpÚuc~,r~e :ntili~~nndo 'E:C'\:lnele:cos 
rüne:ralcl'OS !':ié~'- c:cu.ndcs.· Lo~ r/:i:3l')l;icticos _pon:).QS:-dº LU1aS 12:5~090 ~~.Fl-I, ;to:ücil·:lo l)l'G­
~c:nte 0'..'.0 el ta;,w.fío de':f'buque está .. lirr!Ú2.•.:lo tántQ __ :uo:P-::,.J:ac.; iriS.tiJ..a'cione.G tin' el··¡mcrto 
ele car¿a co:Jo por "laf;;- li<ü: cÍ:e deséa:i'{!;f,i. . - . · · ;- · • · ~.. ·, :·. - '· . · . . 

!~. c~~~~~o a 1~a ~'~~;o~~a~{~;'W~fri~f:~i 0~e ~~~~;;o'1~s'i~. ~~~~%~~~~i~:~'¿:;c!t c~~,,;~T~O~~~!~ 
' ::, <. . ~;~... .~ • . . ·.. . ... . í' 1 •• :,--,\ ' ---~-::.,.. 

l/ Véase: en al 
CF...E y_: el Ja:¡6n. 

apéndicE: F la' rJosición· relativa de ;f'er:folandíá:.en i~s mercados de la 
... J: -· . . :_;~:~ t. •• : . • \ .• (~~ 

~- -. .. \o)· .'. ~> .- ·;\~~t---' -~-~· 
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~uadro ·_2. 

¡:_ ¡ ¡ 1 ( ) 1 1 j ¡ ¡ ¡ 1 
· Dólareo ¡ 1 

¡ r;EE 1 50 ooo_ ¡,- 4,20 · 9,0 4 a·. 4,50 o,:;o •,; 5 1,5 -,~ 
1 L. '25 000 2~1Ó 9,00 6:90·. 4,50 2,40 1 3 1 7 ' 
~~--- . 1 : ¡-_ ; 2 r 

¡ ¡. ¡· 8r 7 
¡: Japón. 125 ·aoo 5v25 _¡ 11~50 6,25 4,50 ' 1,75 . ··2 . 3,5 __ _,l 

! ,. 12-.2 . 
!: ! 

.a/ ~obre la bD.se- de los contratos concertados y previstos, Ferrolandia está bastante segitra del 
p;c·cc.1a .Cv::L.f. c;m'l. puede obtener po_r su mineral de hierro en· el mercado.· 
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EL PUERTO 

DESDE EL PUNTO DE VI$TA E::S'l'R;I:CTO DE. :t.l\ DE~J:VAC~ON D~ LA ¡;p...;r,.J\'t" 

BRA, UN PUERTO ES UNA. PUERTA, UNA VJ.'A DE !\CCE·~:Q, Y' _-ÉN EL U~Ó :MODER~· 
·:, '• 

NO; GENERALMENTE EMPLEA.MOS LA. PA.LA.BM PA.AA SJ,::GN:I;FI:CAR UN PUERTO MARI: 

TIMO Y AL<iUNAS VECES UN PUERTO f:lLUV;('AL (Q DE CJ\NA.L J: \ ESTO ES r UNA. 

PUÉRTA O UN ACCESO ENTRE TI:ERM Y AGUA, 
··¡ .' • . 

" ~' : ADEMAS . DE SER UNA. J:>UERTA DE A.CC.ESO, UN );>UE~TO J?UEDE SER 1'-ÜJCIIAS 

.. OTRAS. COSAS. QUIZA UN!\ DE LA~ MJ\S I:ME>ORTJ\NTES· E~J\ QUE óp:aE SER UN · 

.. ·ABRÍGb. ESTO ES UN AR.EA. l?RO'l'EG;I:'DA DONDE LO~ BJ\RCQS· PUEDAN FOND~AR 'A 

SALVO EN SUFICIENTE l?ROl."UNDlDAD DE ]\GUA Y' _RE$GJJJ\RDOS· .DE LO$ F'ET.¡~GROS 

DE LA MAR DURANTE EL MAL T:CE-MP"t 

~r ; · ·p·oR SUPUESTO NO TODAS LA.S_ BAH:;J::.A$ SON J?UERTOs·, ;!?ERO CJ\D.A. ;I?UERTO 

EFICIENTE DEBEM SER UNA. EA.H;IJ\ DE J\B_).,;f:GO ~ 

LA NATURALEZA-, _TALES COMO UNA ENTAADA NO EXJ?UE$Tl\, AGUA. P,J~OPUNDl\ y· _AL 

GUN PROMONTORIO O CER.R.OS QUE RESGUARDEN DE LOS V;I::ENTOS' REINANTES· O 

QUIZA TODAS ESAS CONDICJ.'ONES TENGAN QUE ~ER PROV:r:$Tl\S POR EL ROMBRE: 

V .GR.: ROMPEOLAS Y _ESCOLLERAS J?A.M ~SEGURJ\R J\GUi'\S TMNQU;L':LA.s·, 

. DRAGADO PARA DAR LA PROFUNDIDAD REQUE:I:\lDl\ E.N EL CI\N.!\L DE ENTMDI\r CA 

NALES DE ACCESO Y EN LOIS A.TMCi'\DEROS~ 

OTROS MED!OS·DE SEGUR¡Dl\D; 

. FAROS, SENA.LES DE NI:E13Ll\ M.DAR bE T:CER.M MD¡Q TELEP0N;I:A DE 
. ' 

UN PUERTO PUEDE SER; 

( 
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EL DESARROLLO DE ORGANIZACIONES PORTUARIAS 

NOSOTROS ESPERAMOS QUE CADA COSA NOS SEA PUESTA ANTE LA MESA 

EN EL TRABAJO; SI ES ASI, ENTONCES DIREMOS QUE ES UNA BUENA ORGA­

NIZACION; Y SI NO, QUE ES UNA MALA ORGANIZACION. 

NO ES DEBIDO AL AZAR O A BUENAS INTENCIONES QUE UN BARCO SE. 

ATRAQUE A UN MUELLE, QUE LOS HOMBRES SEAN RACIONALMENTE OCUPADOS, 

QUE EL NUMERO NECESARIO 'DE GRUAS SEAN DISPUESTAS, QUE MAQUINAR~A 

Y EQUIPO DE TRABAJO ESTEN LISTOS, LA CARGA ACLARADA Y DESPEJADA 

POR ADUANAS, Y COMERCIANTES PRESTOS A RECIBIR SUS CARGAMENTOS. TO­

DO ELLO ES EL RESULTADO DE PLANEACION, TOMAR DECISIONES,. EL CONSTBUIR 

EN. UN MARCO EFICIENTE Y ADECUADO DE GENTE, EQUIPO, FACILIDADES, ME 
' ' ' 

TODOS Y PROCEDIMIENTOS, PARA ASEGURARSE DE QUE LAS ACTIVIDADES .. 

SEAN PREVISTAS, Y QUE ACONTEZCAN CONFORME A PROGRAMAS. 

ES DENTRo· DE ESTE MARCO, QUE LA ORGANIZACION DE LA INDUSTRIA 

PORTUARif. SERA EXAMINADA POR NOSOTROS. 

CON LOS VASTOS RECURSOS ECONOMICOS ACTUALMENTE A LA DISPOSI­

CION DE GOBIERNOS Y CONSORCIOS EMPRESARIALES, LOS PUERTOS PUEDEN · 

SER CONSTRUIDOS DONDE SE NECESITEN. 

V .GR.: EL PUERTO DE TEMA, E,:S GHANA, FUE CONSTRUIDO EN UNA COS­

TA NATURALMENTE INADECUADA; PRINCIPALMENTE EN ANTICIPACION A LOS 

EMBARQUES DE ALUMINIO CONECTADOS CON EL PROYECTO DEL RIO VOLTA.­

KING-BAY/DAM PIER FUE DESARROLLADO AL MARGEN DEL GRAN DESIERTO 

AREN0SO DE AUSTRALIA OCCIDENTAL, PA.RA APROVECHAR LOS ENORMES DEPO­

SJ:'rQS DE MINERAL DE HIERRO DEL INTERIOR, EN LAS CORDILLERAS DE 

HAMERSLEY.- PUERTO DE LAZARO CARDENAS, FUE CONSTRIDO PRINCIPALMEN 

TE A BASE DE DRAGADO Y DESVIANDO LA DESEMBOCADURA NATURAL DEL RIO 

BALSAS EN LA COSTA DEL PACIFICO, PARA APROVECHAR TAMBIEN LOS DEPO­

SITOS DE MINERAL DE RIERRO-·-D'EL.-ESTADO DE MICHOACAN. 

SIN EMBARGO, HASTA TIEMPOS RELATIVAMENTE RECIENTES NO EXISTIAN 

• 

• 
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NI. EL CONOCIMIENTO TECNICO (KNOW-HOW); NI LA ESTRUCTU.RA FINANCI:E;RA; 

NI TAN SIQUIERA LA HABILIDAD ORGANIZATIVA PARA CONCEBIR Y ·LLEVAR A 

CABO.TALES PROYECTOS/ AUNQUE HUBIESE HABIDO LA NECESIDAD DE ELLOS. 

HABLANDO A GRANDES RASGo's¡·LoS PUERTOS FUERON EVOLUCIONANDO 

G_RADUALMENTE, AUTO-ADAPTANDOSE A_CIRCUNSTANCIAS CAMBIANTES _A TRAVES 

DE LOS AflOS. SUS~ESTRUCTURAS Y ORGANIZACIONES FUERON DESARROLLADAS, 

ALGUNAS VECES DE MALA GANA, OTRAS TARDIAMENTE, SEGUN SURGIERON LAS 

NECESIDADES. 

ALGUNOS FACTORES QUE DECIDEN LA LOCALIZACION DE PUERT_DS 

·EN PRINCIPIO, CIERTAS CARACTERISTICAS PROVEERAN LA MEZCLA CO­

,·RRECTA PARA' ESTABLECER Y FERTILIZAR, EL CRECIMIENTO DE UN PUERTO: 

( .··.· ' . 

;,:·-_; 

~ ·. :. 
1, .. 

. : . ~.~_-

l. UNA PARTE DE LA COSTA, SEGURA Y ABRIGADA O, MAS A MENUDO, 

"DE'UN RIO CON UN LUGAR FIRME PARA DESEMBAR~AR; 

2. GENTE QUE VIVA EN LA VECINDAD QUE ABASTEZCA Y PROVEA MER--· 

CANCIAS; 

~. ACCESO AL INTERIOR PARA UN CONTINUO COMERCIO EN DOS DIREC­

.· CIONES; 

4. ACCESOS SEGUROS POR AGUA, ORIENTADOS HACIA OTRAS AREAS-DE 

COMERCIO: 

5. SUFIECIENTES ALMAS AVENTURERAS, AMBICI'OSAS Y'TENACES. 

EL USO REGULAR DE UN SITIO CONDUCIRA A UNA CONCENTRACION DE CO 

MERCIO Y EL PERIODO DE DESARROLLO EMPEZARA. 

PRIMEROS DESARROLLOS 

INICIALMENTE FUERON NECESARIAS PEQUEí\iAS ORGANIZACIONES (AQUI 

DESPRECIAREMOS LA 'oRGANIZACION DE IvlATERIALES, CONOCIMIENTO Y Hf\BJLI 



- 4 -

DADES, NECESARIAS A UNO O AMBOS EXTREMOS DE UNA RvTA COMERCIAL PA­

RA CONSTRUIR Y NAVEGAR LOS BARCOS) . 

LOS BUQUES ERAN SENTADOS EN TIERRA SOBRE LA PLAYA Y LAS MER-­

CANCIAS TRANSFERIDAS HACIA, Y DE, LOMOS DE BESTIAS DE CARGA. 

LA NECESIDAD DE PROVEER BODEGAS DE ALMACENAMIENTO (FUE) SERIA 

EL PRIMER MOVIMIENTO HACIA ORGANIZACION, REQUERIDA POR: 

(1) LA RELATIVA MAYOR CAPACIDAD DE ACARREO DEL BARCO COMPARJ'..­

DA A LA DE TRENES TIRADOS POR CABALLOS. 

(2) EL NO PROGRAMADO ARRIBO DE LOS BUQUES. 

CUANDO SE DIERON CUENTA QUE SERIA MAS FACIL EL MANEJO DE MER­

CANCIAS·AL MISMO NIVEL (O QUIZA POR QUE LA GENTE SE HASTIO DE ENLO 

DARSE LOS PIES) PARTE DEL BANCO DEL RIO; O DE LA PLAYA, SE NIVELO. 

Y CONSTRUYO A LA ALTURA DE TIERRA FIRME; Y POR OTRA PARTE SE PROVE 

YO DE SUFICIENTE PROFUNDIDAD DE AGUA PARA LOS BARCOS DISPUESTOS A 

USAR EL SITIO. FUE ENTONCES QUE LA CIUDAD O EL PUEBLO MINISTRARON 

EL PRIMER MUELLE. 

EL FLUJO DE MERCANCIAS REPRESENTABA RIQUEZA Y POR LO TANTO, 

TARDE O TEMPRANO, EL GOBIERNO CANALIZARlA ESTA FUENTE DE INGRESOS Y, 

PARA FACILITAR LA CAPTACION DE DERECHOS, ERIGIO UNA GARITA ADUANAL. 

DE IGUAL FORMA, SE AUTORIZO A LA CIUDAD O AL MUNICIPIO A COBRAR PEA 

JES Y LAS PARTES INTERESADAS, PARA PROTEJER Y DESARROLLAR SUS INGRE 

SOS, EXTENDIENDO LOS LUGARES DE DESEMBARCO, CONSTRUYENDO MAS ATRACA 

DEROS Y, QUIZA CONSTRUYENDO BARCAZAS O CHALANES PARA SERVIR A LOS 

BARCOS QUE SE ENCONTRASEN FONDEADOS. 

ORGANIZACION -INTCT~L 

V.GR.: SE CONCEDIO AUTORIDAD TOTAL, SOBRE EL PUERTO, AL MUNICI 

PIO OTORGANDOLE UN TITULO O CEDULA CON ESTATUTOS QUE MARCABAN LOS 

DERECHOS Y OBLIGACIONES DE .. LA MUNICIPALIDAD; rrALES COMO ADUANAS, 

##~, 

• 

• 

.e 
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CONSERVACION, ETC.- BRISTOL RECIBID SU PRIMER CEDULA EN . .117 l .. :_· ··¡ 

LOS MERCADERES MEJORARON GRADUALMENTE SUS ORGANIZACIONES PA­

RA REGULAR SU COMERCIO, COMPANIAS DE MERCADERES AVENTUREROS CRE-'­

CIERON DESARROIJLANDO SU COMERCIO CON PAISES EXTRANJEROS, Y CONFo::_ 

ME SE INCREMENTO EL NEGOCIO, .l\I.GUNOS_MERCADERES CONSTRUYERON SUS 
. . . . . : ' ~ . 

PROPIOS MUELLES . 

.-·: ,· . 'EL·EQ(TIPAR. UN BARCO PARA TRAVESTAS AL EXTRAJERÓ ERA UN RIES-

GO, ASI QUE LA AVENTURA ERA COMPARTIDA POR ASOCIACIONES DE MERCA­

DERES. DE ESTAS ASOCIACIONES NACIERON CORPORACIONES .TALES.COMO LA 

· :COMPA.NTA ·DE ·Rus:i:A·.··(Russr'~ coMP~NY) ~os MERCADERES DE ESPAÑA. (THE 
. . . . . . .. . . ' . ' . 

'MERCHANTS OF SPAIÑ) Y LA COMPAÑIA DE LA INDIA ORIENTAL. A ES':[' AS · . . . . . . . . ' . . ~ . . . ' . . ... 
ORGANIZACIONES, Y OTRAS SIMILARES, .SE LES. OTORGARON UN MONOPOLIO 

COMERCIAL ÉN LAS .REGIONES ~~SÍGNADAS EN. sus T~TUL~S .(C~·DULAS.) ,Y 

PÓR ANOS::SIRVIO EXITOSAMENTE-PARA EL DESARROLLO DE SUS RESPECTI--
.. 

VOS COMERCIOS, ACUMULANDO EXPERIENCIA.EN SUS MERCADOS DE ULTRAMAR. 

CON ELCRECIMIENTO DEL COMERCIO DE GRAN BRETANA LA ORG_l\NIZA­

CION PORTUARIA SE ENCONTRO ESPERANDO .. MEDIANTE U~ ACTA DEL PARLA­

MENTO, 1558, SE LES HABIA ORDENADO A_LOS PUERTOS EL ESTABLECER 

MUELLES FISCALES EN DONDE TODAS LAS MER<::;ANCIAS SUJETAS A'DERECHOS 

DE ADUANA DEBERIAN DE SER DESEMBARCADAS. (EJEMPLOS: HULL Y LIVER.:_ 

POOL) . ESTO HIZO QUE LA ORGANIZACION DE COLECTAR INGRESOS FUESE .. 

MUCHO MAS EFICIENTE;DESPUES DE ESA FECHA LOS INGRESOS POR CON--­

CEPTO ADUANAL FUERON DOBLADOS.: PF.RO ELLO VINO A SER TAMBIEN UN 

FACTOR MILITANDO EN CONTRA DE LA COMPLETA BUENA ORGANIZACION POR 

TUARIA: .CON EL T.IEMPO AYUDO. A QUE SE ORIGINARAN· CONGEST~ONAMIEN­

TOS DE LOS PUER_TOS .MAS GRANDES CONFORME SE INCREMENTO EL TRAFICO 

Y. CRECIERON LOS.BARCOS D.E SUS DIMENSIONES. 

OTRO FACTOR, FUE EL DEFICIENTE CONT~OL MUNICIPAL DE PUERTOS 

GRANDES. Y LAS QUEJAS SE EMPEZARON A SUSCITAR EN VARIOS DE LOS 

_PUERTOS MAS ANTIGUOS,. CONFORME PAS,O EL TIEMPO.- SIGLO. XVII-XIX­

CONTRA LA INCOMPETENCIA DE LOS MUNICIPIOS PARA CONTROLAR EL PUER­

TO. 
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DERECHOS DE PUERTO DESVIADOS A LOS ARCONES DE LA CIUDAD, MIEN 

TRAS QUE LOS CANALES SE AZOLVABAN Y NO HABIAN SUFICIENTES.ATRACADE 

ROS.-(EJEMPLOS: NEWCASTLE Y L'POOL). 

CAMBIOS EN LAS OPERACIONES PORTUARIAS 

-
BAJO LA PRESION DE ESOS EVENTOS Y MEDIANTE MANIOBRAS ENTRE 

LOS HOMBRES INTERESADOS, EL CONTROL DE LA ORGANIZACION PORTUARIA 

·PASO DE LAS MANpS DE HOMBRES CON OBLIGACIONES DIVIDIDAS A LAS DE 

ESPECIALISTAS. 

DEBIDO A LA .FACILIDAD DE MAYORES FACILIDADES' PARA ATRACADEROS, 

SE BUSCO EL PODER DEL PARLAMENTO PARA LA CONSTRUCCION DE DARSENAS 

PARÁ USO COMERCIAL (LA PRIMERA QUE SE CONSTRUYO EN INGLATERRA, FUE 

EN 1715 EN L'POOL). SE FORMARON TAMBIEN COMPA~IAS PARA CONSTRUIR Y 

OPERAR DARSENAS. LA WEST INDIA DOCK COMPANY ÁBRIO EL PRIMER MUELLE 

ENCERRADO, TIPO DARSENA, EN LONDRES (1802). 

TAM13IEN SE FORMAP..ON, DURANTE LOS . SIGLOS ANTERIORME.NTE MENCIONA 

DOS, CORPORACIONES PARA LA CONSERVACION Y MEJORAMIENTO DE RIOS NAVE 

GABLES QUE CONDUJERAN A CENTROS DE COMERCIO. 

"TEES NAVIGATION COMPANYn 1808 

RIVER TYNE COMMISSION 1850 

LONDRES: DESDE 1~97 EL MUNICIPIO (CTY. CORP) 

EN 1771 COMITE PORTUARIO (CORP) 

HASTA 1857 JUNTA DE CONSERVACION 

SE FORMO DEL TAMESIS 

1888 26' LWOST CHANNEL HASTA TILBURY 

1892 22' ROYAL ALBERT DOCKS 

CANAL DE SUEZ 30' 30' HASTA TILBURY, POSIBLEMENTE HASTA 

RAD. 

DURANTE EL SIGLO XIX, LAS ·DIVERSAS COMPl\f.:tiJ\S DJ]; MUELLES Y ATRA 

• 
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CADEROS DE LONDRES ESTABAN EN FIERA COMPETENCIA UNA CON OTRA Y CON . . . 

LOS ALMACENES Y BODEGAS DE LAS RIBERAS. HACIA FINES DEL SIGLO-, COMO . . . 
' CONSECUENCIA,SUS RANGOS CREDITICIOS ERAN MUY BAJOS Y EL FINANCIA---

MIENTO NECESARIO NO ERA MUYFACIL DE CONSEGUIR, PARA EFECTUAR MEJO­

RAS. 

LO QUE SE HACIA NECESARIO, ERA UNA ORGANIZACION QUE UNIFICARA 
- ' ' u • • 

TODAS LAS COMPAÑIAS Y CORPORACIONES; CON LO BUENO DEL PUERTO DE LON 

DRES, CONSIDERANDO UN TODO, COMO SU PRIMERA PREOCUPACION. 

. • CREACION DE PUERTOS AUTO GOBERNADOS .O (AUTONOMOS) 

COMPAÑIAS FIDUCIARIAS "TRUST". 

FUNCION DE LA AUTORIQAD PORTUARIA . 

. . ' 

HOY~ EN NUESTROS DIAS, LA AUTORIDAD PORTUARIA DEBE _ENCONTRARSE 

A LA CABEZA. DEBE RECONOCER QUE TIENE UNA PARTE IMPORTANTE QUE DESA . 
. . 

. RROLLAR EN LA. ECONOMIA DEL PAIS. 

UNA CANTIDAD RAZONABLE DEBERA DESTINA.RSE A I.A. INVESTidACION 

(MERCADEO) Y ES NECESARIO TAMBIEN QUE LA ADMINIS'l'RACION DJ!:L PUER'l'O, 

TOMASE UN INTERES EN LO QUE OTROS PUERTOS, Y NO SOLAMENTE AQUELLOs· 

-.. DE SU -PROPIO PAISi ESTAN HACIENDO; 

- CUALES SON _LAS POLITICAS QUE DETERMINAN LA· OPERACION DE LOS· 

PUERTOS EN PAISES EXTRAJEROS; 

- CUALES SON SUS INTENCIONES, POR MEDIO DE DESARROLLOS, ENTRE­

NAMIENTO Y CAPACITACION DE PERSQNAL Y. 'l'RABAJl\DORES ¡ 

- SI VEN SU FUTURO EN TERMINOS DE CARGA . GENElÜ\.I., DE CONTAINEl1S, 

pE TRAFICO _A GRANEL, . O COMO UN PUER1'0 · 'IN'l'.I~GRZ\DO. 

EN EL PASADO LAS AUTORIDADES .PORTUARIAS 'l'ENDIAN ·A .SOBRE-CENTRA-

'1-'IZAR. INICIATIVAS O .NUEVAS FORMAS DE HACER LAS COSAS ERAN VISTAS CON 

MALOS OJOS, POR UNA ADMINISTRACION QUE DESAPROBABA EL SER EMPRENDEDOR 

O CREATIVO, Y DEMANDABA. UNA ESTRICTA ADHERENCIA A LAS REGLAS Y NORMAS 

.ll~ENTl\fll"S EN LOS :r.Jl:UROS RELATIVOS~ 

# #. ~ 
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CIERTO ES TAMBIEN, QUE MUY POCAS SUGERENCIAS SUBSTANCIALES 

PARA MEJORAR. LA EMPRESA FUERON ALGUNA VEZ RECIBIDAS, DE PARTE DEL. 

PERSONAL DE ESTOS PUERTOS. ANTES DE QUE EL PERSONAL PUEDA PRODUCIR 

IDEAS APRECIABLES, ESTE DEBERA SER PRIMERAMENTE, ANIMADO, MOTIVADO 

Y ENTRENADO; LO CUAL NO ES UN PROCESO RAPIDO. 

FUNCION DE LOS PRIMEROS PUERTOS 

HACE MEDIO SIGLO, EL HECHO DE QUE UN PUERTO, O DARSENA, NO SE 

ENCONTRASE DE SI AISLADO; NO LE PERMITIA A SU PROPIETARIO EL INMIS­

CUIRSE EN SU PROPOSITO PRINCIPAL DE PAGAR DIVIDENDOS A SUS ACCIONIS 

TAS Y DE CONTAR CON SUFICIEN'I'E DINERO P~.RA MANTENER EL RECINTO POR­

TUARIO EN FORMA PRESENTABLE, SUFICIENTE PARA RETENER SU ACTUAL CO-.: 

MERCIO, Y PARA ATRAER ALGUN NUEVO NESOCIO. 

ERA APARENTE PARA ALGUNAS DE LAS COMPANIAS PORTUARIAS, DE AN­

TES DE 1914, QUE MIENTRAS ELLAS ESTABAN DANDO, FIGURADAMENTE, A SUS 

INSTALACIONES UNA NUEVA MANO DE PINTURA, EL RIO SOBRE EL QUE CORRIAN 

LOS EMBARQUES EN LOS CUALES 'ELLOS CONFIABAN, SE ESTABA AZOLVANDO GRA 

OVALMENTE. MIENTRAS TANTO, OTROS PUERTOS, DE SU PROPIO PAIS Y EXTRAN 

JEROS, ESTABAN ATRAYENDO NUEVAS INDUSTRIAS Y NUEVAS IDEAS. 

Y DE ESA FORMA,LA NECESIDAD POR UNA AUTORIDAD PORTUARIA, SE 

HIZO RECONOCER'UN CUERPO QUE SE HARIA A SI MISMO RESPONSABLE POR EL 

PUERTO, PRIMORDIALMENTE COMO UN PUERTO Y NO COMO UN ESTABLECIMIENTO 

COMERCIAL. 

CONFORME PASARON LOS ANOS, AQUELLAS FUNCIONES NO FUERON INCRE 

MENTADAS REMUNERATIVAMENTE EN FORMA DIRECTA. EMPEZANDO CON LA MAS 

URGENTE, .(EN MUCHOS DE LOS CASOS) EL DRAGADO; ESTO CONDUJO INEVITA­

BLEMENTE A LA CONSERVACION DEL RIO, SUPERVISION DE REPARACIONES Y 

EL HACERSE CARGO DE LOS PODERES PARA REGULAR Y CONTROLAR EL TRAFICO 

) 

• •• 
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FLUVI!\L. LLEGANDO HAS~A NUESTRO DIAS Et:-1 QUE SE HAN INSTALADO·RADA-
. ," 

RES EN TIERRA, .A GMN ESCALA,.· A LO LARGO DE LOS ESTUARIOS.· LAS AU-
. . . 

TORIDADES PORTUARIAS HAN SOPESADO AHORA UNA GUERRA, EN LA CUAL.PA­

RECE NO HABRA TREGUA, EN CONTRA DE LA DESCARGA DE CONTAMINANTES . . . . . . 

PROVENIENTES DÉ DESPERDICIOS ··iNDUSTRIALES y DEL MUNICIPIO. 
. . ' 

·· .. , . 

COMO TANT-A-s 1:0SAS CONCERNIENTES A LOS PUER'rOS, LA DIFICUL'l'AD 

CUAND0-CONSIDERAN·PRÓBLEMAS A LA ADMINISTRAC!ON Es' EVIDENTE. 

:-,NO HAY UNA ADMINISTRACION PORTUARIA STANDARD, DE LA CUAL . ; . . . .. ~ . ' . 

· - UNO PUEDA ·COMPARAR O EN ST TRABAJAR SOBRE ELLA.' ... : ' ' . 

NO HAN SIDO UNICAMENTE LAS DEMANDAS QUE HAYAN HECHO CAMBIAR 

O INFLUENCIADO CONTINUAMENTE SOBRE LAS AUTORIDADES PORTUARIAS, DU­

RANTE .ÉSTE STGLOí .SINO ·QUE AUN SE ENCUENTRAN LEJANAS DE PODER ESTA 

BILIZARSE. 

¿QUE TIPO DE.. OBLIGACIONES DEBERAN TENER LAS·. AUTORI[)ADES .POR--.­

TUARIAS Y CUALES LOS USUARIOS? 
.'; : 

NO EXISTE UN AC::{]ERDO SOJ?RE LAS FUNCIONES DE LA AUTORIDAD .POR 

TUARIA, INCLUSO EN LO MAS BAS!CO, . TAL COMQ: ¿QUIEN DEBERA EfECTUAR. 
. .. ' . . . . . . 

EL TRABAJO DIARIO DE CAPATAZ O JEFE DE CUADRILLA, O DEL ENCARGADO 

DE BODEGA? LA· POSICION ES TAN· COMPLEJA' QtJE UNA EXPLICACION .LOGICA 

DE- LAS PRACTICAS, :O COMO· SE HACE, .EN LOS MAYORES PUERTOS DEL MUNDO 

NOS CONl?UNDIRIA AUI\J MAS. 

. cuANDO HECHAMos UN VISTAZO A LA FORMA EN QUE LOS PUER'.ros SE 

HAN IDO DESARROLLANDO, ~~ALMENTE NOS. SORPRENDEMOS ... 

EL DISEÑO DE UNA ESTRUCTURA ADMINISTRATIVA ESTA DETÉRMINANDO, 

EN GRAN PARTE, POR LA.SITUACION GEOGRAFICA DEL PUERTO, LOS ANTECE­

DENTES INDUSTRil\LES Y SOCIALES, Y OBVIAMENTE EL TIPO DE MERCANCIAS 

:A. .MANEJARSE~ 

# 4t ' • 



- 10 -

CONSIDEREMOS LOS INTERMINABLES PROBLEMAS QUE ENCARAN LAS AD 

MIN~ISTRACIONES DE LONDRES Y LIVERPOOL DEBIDO A QUE SON PUERTOS SO 

BRE ESTUARIOS, POR LO QUE DEBEN DE MANTENER LAS DARSENAS A UN NI­

VEL CONSTANTE MEDIANTE ESCLUSAS. 

Y COMPAREMOS ESTOS, CON LOS PROBLEMAS QUE, POR EJEMPLO: LOS 
. . ' 

PUERTOS DE NAPOLES Y GENOVA, EN DONDE EL MOVIMIENTO DE MAREAS PUE 

DE SER DESPRECIABLE Y EL DRAGADO NO ES UNA CUESTION DIARIA O NECE 

SARIA; EXCEPTO EN LAS INMEDIACIONES DE LAS ENTRADAS DONDE PUEDEN 

OCURRIR AZOLVES. 

LOS PROBLEMAS DE UN PUERTO QUE ESTE IDEALMENTE SITUADO COMO 

CENTRO DE ARRIBO EN TRANSITO, DEBERAN SER VISTOS EN FORMA DIFEREN 

TE A LOS DE UN CENTRO DE TRANSPORTE; CUYOS INGRESOS PROVIENEN GE­

NERALMENTE DE CARGOS POR ALMECENAMIENTO Y EL MANIPULEO DE CARGAS 

ESPECIALIZADAS. 

POR EJEMPLO: LAS ADMINISTRACIONES EN LOS PUERTOS DE ALEMA-­

NIA OCCIDENTAL NOS PUEDEN ILUSTRAR LO EXTENSO SOBRE LO QUE EL 

PRINCIPIO DE DESCENTRALIZACION DE PODERES, PUEDE OPERAR. EL SEC-­

TOR PRIVADO PARTICIPA EN EL DIARIO OPERAR DE HAMBURGO Y BREMEN, -

CADA UNO DE LOS CUALES TIENE SU PROPIO PUERTO LIBRE. 

EN OT~OS PAISES LAS AUTORIDADES LOCALES TOMAN UNA PARTE AC­

TIVA; V. GR.: EN LOS PAISES BAJOS, LAS ACTIVIDADES PORTUARIAS 

OCUPAN UN RENGLON IMPORTANTE EN LA ECONOMIA NACIONAL. 

EL PATRON GENERAL ES QUE LA AUTORIDAD LOCAL TOME LA RESPON­

SABILIDAD DE LA ADMINISTRACION, CON LA IN.':PBRVli:NCION' DEL ESTADO EN 

MUCHOS DE LOS ASPECTOS MAS IMPORTANTES DE LA OPBRACION DEL PUERTO; 

INCLUYENDO ACCESO AL MAR Y PILOTAJE. AL MISMO 'l'IEMPO, TENEMOS QUE 

EL· PUERTO DE ROTTERDAM HA_. ASENTADO UN PATRON MUNDIAL EN EL DESA­

RROLLO PORTUARIO, MIENTRAS QUE HA TRIUNFADO EN RETENER AL SECTOR 

PRIVADO COMO EL,FACTOR DOMINANTE EN LA OPERACION DEL PUERTO. 

~Ht • ·• 

• 
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EN EL REINO UNIDQ.,. HAY CUATRO FORMAS PRINCIPALES DE ADMINIS 

·. TRACION PORTUARIA. LA. MAS IMPORTANT~ ES EL "TRUST" ESTATUTORIO 

, PORTUARIO; TALES COMO LOS DE LONDRES Y LIVERPOOL. ESTA FORMA DE 

Jl-.DMINISTRACION HA TENIDO EXITO DURANTE VARIAS DECADAS; ES'I'A SE 

ENCUENTRA COMPUESTA DE REPRESENTAN~ES EN UN CONSEJO ADMINISTRATI­

VO O SIMILAR, MAS UNA MAYORIA QUE REPRESENTA A LOS USUARIOS DEL 

·PUERTO. CUANDO LOS PUERTOS SE ENCUENTRAN SITUADOS EN ESTUARIOS, 

LAS RESPONSABILIDADES INCLUYEN LA CONSERVACION DE ACCESO ASI COMO 

EL.CONTROL DE BUQUES Y EMBARCACIONES QUE SE MUEVAN DENTRO DE LOS 

LIMITES DE LA AUTORIDAD PORTUARIA. 

A PESAR "DE LOS INTERESES CONFLICTIVOS QUE. APAREN'I'EMENTE SE 

ENCUENTRAN ENTRE LOS USUARIOS DEL PUERTO Y LA AUTORIDAD PORTUARIA, 

DE LA CUAL ELLOS FORMAN PARTE, TALES COMO LA ASIGNACION DE DEBE-

. ·. · .. · ·RES· DEL PATRON DE ESTIBADORES, NO HA HABIDO DEMANDA PARA REEMPLA­

ZAR ESTE TIPO DE ADMINISTRACION. EL TRABAJO DIARIO ES HECHO POR 

. VN GERP.NTE GENERAL; COMITES ESPECIALES CUBREN CADA FASE DEL TRABl\. 
. ' . . 

JO; Y HAY UN PRESIDENTE Y VICE-PRESIDENTE ELEGIDOS POR LA JUNTA,_ 

.. . Di LA. CUAL NO NECESARIAMENTE SON MI~MBHOS ESTOS •. ALGUNOS PUERrros 

Hll.N SIDO NACIONALIZADOS, DESDE 194 8, Y OPERADOS POR LA JUNTA BRI-
. . . 

TANICA DEL TRANSPORTE PORTUARIO (BTDB) • DE LOS PUERTOS DE PROPIE·· 

DAD MUNICIPAL, EL MAS IMPORTANTE ES BRISTOL. DE LOS PRIVADOS'· Mr.:,; 
' . 

. CHESTER, QUE ES OPERADO POR LA COMPANIA MARITIMA DEL CANAL DE !v!Jt'.1 

CHESTE~ .• 

LAS CONDICIONES DE LOS PUERTOS FRANCESES SON DIFERENTES. DES 

PUES DE LA REVOLUCION FRANCESA SE CONVIR'l~IBHON EN PROPI;EDAD DEL E~ 

Timo, QUEDANDO BAJO LA AUTORIDAD DEL MINIS'l'ERIO DE MARINA (AQUE--­

LLOS QUE TENIAN ALGUNA IMPORTANCIA ESTRA'l'EGICA) O LA DEL M!NISTE--

. RIO. DEL INTERIOR. CUANDO FUE CREADO EL MINISrrERIO DE OBRAS, LOS -­

PUERTOS PASARON A QUEDAR BAJO SU CONTROL. 

DE;:SDE ENTONCES, HA HABIDO DOS FORMAS DE ADMINISTRACION -PUER 

TOS ESTATALES Y PUERTOS AUTOGOBERNADOS (AUTONOMOS) • EI. DIRECTOR 

##, ~ 
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''.· 
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DEL PUERTO TIENE LA RESPONSABILIDAD DE ADMINISTRAR Y OPERAR EL PUER 

·To, Y EJERCITA .SUS PODERES BAJO LAS ORDENES DEL MINISTRO. EN LOS 

PUERTOS DE MAYOR.IMPORTANCIA ESTE CUENTA CON LOS SERVICIOS DE UN CO 

MITE CONSEJERO COMPUESTO POR REPRESENTANTES DEL CONCILIO LOCAL, CA­

MARAS DE COMERCIO Y DE LOS USUARIOS DEL PUERTO. 

LOS PUER'rOS ITALIANOS SON, CON EXCEPCION. DE GENOVA, PROPIEDAD 

DEL ESTADO Y SON ADMINISTRADOS POR EL MINISTERIO DE MARINA; EN TAN­

TO QUE EL MANTENIMIENTO Y TRABAJOS DE CONSTRUCCION SON CONTROLADOS 

POR EL MINISTERIO DE OBRAS PUBLICAS. GENOVA ES OPERADO POR UN C.ONSE 

JO DE ADMINISTRACION COMPUESTO POR FUNCIONARIOS DEL GOBIERNO y. RE-­

PRESENTANTES, DE ENTRE OTROS, DE LOS CABILDOS MUNICIPALES DE GENOVA, 

MILAN Y TURIN Y DE LAS CAMARAS DE COMERCIO . 

. EN BELGICA EXISTE GRAN DIVERSIDAD EN J .. OS SISTEMAS ADMINISTRA­

TIVOS DE SUS PUERTOS. AMBERES, GI-IENT Y OS~r.END SON DE ADMINISTRACION 

MUNICIPAL. 

EL PUERTO MAS GRANDE, AMBERES, ESTA GOBERNANDO-POR UN CONSEJO; 

SIENDO ENCOMENDADOS LOS TRABAJOS A UN COMITE DE BURGOMAESTRE Y CON­

SEJEROS. HAY UN DIRECTOR GENERAL QUIEN ES EL RESPONSABLE DE LA COOR 

DINACION DE LOS DIVERSOS SERVICIOS. AUNQUE EMPRESAS PRIVADAS NO TO­

MAN PARTE EN LA ADMINISTRACION DEL PUERTO, SI SON RESPONSABLES DEL 

SERVICIO DE ESTIBADORES ASI COMO DEL ALMACENAMIENTO Y DESPACHO DE 

CARGAS (TRABAJO QUE NORMALMENTE SERIA EFECTUADO POR LA AUTORIDAD 

PORTUARIA). ZEEBRUGGE PERTENECE A UNA FIRMA PRIVADA, EN LA CUAL EL 

GOBIERNO BELGA SE ENCUENTRA BASTANTE INTERESADO. 

DIFERENTES TIPOS DE ADMINISTRACION PORTUARIA 

~ ·~. -

l. ADMINISTRACION PORTUARIA GUBERNAMENTAL MEDIANTE UN MINIS­

TERIO O DEPARTAMENTO DEL GOBIERNO. 

2. AUTORIDAD PORTUARIA AUTONOMA, EN sus CONTEXTOS NACIONAL, 

ESTATAL o MUNIC.IPAL. 

3. ADMINISTRACION PORTUARIA MUNICIPAL. 

# # ~ ~ 

,.__ -- - -~ -- -- ~ - --- ---~ -· 
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4. ADMINISTRACION PORTUARIA PRIVADA. 

5. OTROEi TIPOS DE ADMINISTRACION PORTUARIA TALES COMO: ADUA­

NAS; PUE~TOS LIBRES, JUNTAS DE CONSERVACION DE CANALES Y 

DARSENAS; O UNA CORPORACION M:EllCl\N'.PIL MIXTA (VALORES) 

DESDE LUEGO QUE NO EXISTE UNA GUIA GENERAL ACERCA DEL MEJOR 

TIPO DE,ADMINISTRACION PORTUARIA, ASI·QUE NOS CONCENTRAREMOS EN E§_ 

TUDIAR LOS PRIMEROS DOS TIPOS DE ADMINISTRACION PORTUARIA ANOTADOS 

ARRIBA¡ LA. RAZON PARA ESTO, ES QUE ESTOS SON LOS. QUE MAS ·BE ACER-­

CAN AL "CUERPO ADMINISTRATIVO UNICO", QUE SE EN~ARGARIA DE 'l'ODOS 

LOS ASUNTOS MARITIMOS P<:;!RTUARIOS, Y BAJO EL CUAL OPERAHIAN ~CODOS 

LOS PUERTOS NACIONALES ACTUALES Y LOS QUE PLANEA CONS'.rHUIR EL GO~-· 

BIERNO . 

CON RESPECTO A LA RESPONSABILIDAD PARA ADMINISTRAR PUERTOS 

DE PROPIEDAD PUBLICA, 

BIERNO MANTUVIERA ESA 

(2) QUE LO TRANSFIERA 

HAY DOS POSIBILIDADES: (1) YA SEA QUE EL GQ­

FUNCION COMO UN CARGO O DEBER MINISTERI·AL, .. 
MEDIANTE LEY A UNA CORPORACION PUBLICA QUE 

SEA AUTO-FINANCIABLE Y QUE OPERE SIN FINES DE LUCRO: ESTO ES, UNA 

AUTORIDAD PORTUARIA AUTONOMA. 

CON .RESPECTO A LA NO JUS'I'IFICACION DE VARIAS AUTORIDADES POR 

TUARIAS DISEMINADAS POR EL PAIS, PODRIAMOS CITAR LO SIGUIENTE: 

"LA AUTONOMIA NO PUEDE SER POSIBLE EN TODOS LOS PUERTOS. LOS 

PUERTOS PEQUENOS NO PODRIAN SOPORTAR LA CARGA DE UNA ESTRpg_ 

TURA. ADMINISTRATIVA TAN PESADA. ESTO ES POR LO QUE ALGUNOS. 
. . 

PAISES, TANTO-DESARROLLADOS COMO ÉN VIAS DE DESARROLLO HAN 

AGRUPADO f:X.ITOSAMENTE VARIOS PUERTOS (PEQUENOS Y GRANDES) 

BAJO UNA JUNTA AUTONOMA. * 

e * Nl\CIONES UNIDAS-TARIFAS PORTUARIAS. 
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1. ADMINISTRACION PORTUARIA GUBERNAMENTAL. 

AQUI EL GOBIERNO TIENE PODERES Y CON'1'ROL 1\BSOLUTO SOBRE LOS 

PUERTOS; Y LA RESPONSABILIDAD DE ADMINIS~rRAR LOS PUERTOS DE P:ttO--

. PIEDAD PUBLICA SE ESTABLECE EN UN DEPAR'l1AMEN'I'O ·O DEPENDENCIA GUBER 

NAMENTAL TALES COMO: EL MINISTERIO DE COMEHCIO, DE rl'RANSPORTE, DE 

OBRAS PUBLICAS, DE COMUNICACIONES, Y ASI POR EL ESTILO. POR LO TAN 

TO, LA POLITICA A SEGU:I:R QUEDA GENERALMEN'I'E EN LAS MANOS DEL SECR~ 

TARIO DE ESTADO A CARGO DE LA ADMINISTRACION DE LOS PUERTOS Y CON­

SECUENTEMENTE, SU INTERVENCION EN LAS TOMAS DE DECISIONES. SOBRE LA 

POLITICA PORTUARIA ES EN ESTRECHA COLABORACION CON LAS PRIMERAS 

AUTORIDADES DEL PAIS: EL PRESIDENTE Y SU,GABINETE, ASI COMO EL PO­

·DER LEGISTATIVO. 

EN ESTAS CONDICIONES, LA AUTORIDAD PORTUARIA TIENE QUE LABO~ 

RAR DENTRO DEL MARCO FINANCIERO Y POLITICO DEL GOB'IERNG.· 

COMO PODEMOS NOTAR, ESTE TIPO DE ADMINISTRACION PORTUARIA SU 

FRE DE UN ALTO GRADO DE INFLEXIBILIDAD. COMERCIAL: ·OPERACIONES DE 

NEGOCIOS SON MUY DIFICILES DE LLEVAR A CABO DEBIDO A LOS REQUERI-­

MIENTOS DE SOMETER CADA DECISION RUTINARIA A LA APROBACION DEL MI­

NISTERIO, Y ESTA INFLEXIBILIDAD NO CORRESPONDE CON LA AGILIDAD RE­

QUERIDA POR LOS USUARIOS PARA SUS BUQUES Y CARGAS. 

OTRAS CARACTERISTICAS PRINCIPALES DE ESTE TIPO DE ADMINISTRA­

CION PORTUARIA SON: 

- QUE A HENUDO HA ~E$U~'J.',l\DO DE. ALGUN OTRO T~PO .DE PROPIEDAD DE 

MEDIOS DE TRANSPORTE; V.GR.: LOS PUERTOS DEL FERROCARRIL BRITANICO, 

LOS CUALES PASARON DESPUES A FORMAR PARTE DE LA JUNTA BRITANICA DE 

TRANSPORTE PORTUARIO (BTDB) • 

- QUE EN LA JUNTA DIRECTIVA, DE ESTE' TIPO DE ADMINISTRACION 

PORTUARIA, NO HAY REPRESENTACION FORMAL DE LOS USUARIOS DEL PUE.RTO; 

# #. , 

• 

• 
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DE CUALQUIER MANER.l\ r EXISTE UNA FORMA DE CONSULTA INFORMAL CON ·' 

ELLOS. 

2 .. AUTORIDAD PORTUARIA AUTONOMA •. 

¡ :·-. ESTA ES UNA CORPORAC¡ON SIN CAPITAL COMERCIAL, DE CARACTER 

NO ~LUCRATIVO, AUTO-SOPORTADA FINANCIERAMENTE y AUTO-GOBERNABLE, LA 

CUAL SE FORMA MEDIANTE ESTATUTO CON UNA IDENTIDAD LEGAL QÚE J~E PE~ 
. ""'·• -·· 

. MITE DEMANDAR Y/0 SER DEMANDADA, RETENER PROPIEDADES, HACE:B CONTRA 

TOS, ·ADOPTAR PRESUPUE~TOS, EMPJ ... EAR SU PROPIO J?EHSONAJ... Y . r,UNC IONA 

CON AUTONOMIA FINANCIERA CONSIDERABLE. 

ESTE TIPO DE ADMINISTRACION PORTUARIA ES GENERALMENTE DIRI­

GIDA POR UNA JUNTA INTEGRADA POR USUARIOS DEL PUER'l'O, Ai~MADORES. Y 

PROPIETARIOS DE CARGAS, ASI COMO MIEMBROS DESIGNADOS POR EL GOBIE~ 

NO A TRAVES DEL MINISTERIO QUE ESTE A CARGO DE LOS ASUNTOSPORTUA­

RIOS 0'POR EL EJECUTIVO. 

UNA BUENA DEFINICIQN ... DE --UNA AUTORIDAD PORTUARIA AUTONOMA ES· 

LA .,.STGUi·ENTE : 

" ..• ~ . UNA CORPORACION PUBLICA FORMADA FUERA DEL MARCO REGULAR 

DEL GOBIERNO FEDERAL,. ESTATAL O LOCAL, LIBERADA DE PRÜCEDI;,.­

MIENTOS Y RESTRICCIONES DE LAS OPERACIONES .RUTINARIAS DEL GO 

BIERNO; DE TAL MANERA QUE PUEDE INCORPORAR LAS MEJORES TECN! 

CAS DE LA ADMINISTRACION PRIVADA, A LA OPERACION DE UNA EM-­

PRESA PUBLICA AUTO-SOPORTABLE O PRODUCTORA DE INGRESOS .•.. "(*).· 

AQUI, .EL GOBIERNO TRANSFIERE SU P.ESPONSABILIDAD, CON .RESPEC­

TO A LA ADMINISTRACION DE LOS PUERTOS, MEDIANTE LEX ESPECIAL A UNA 

AUTORIDAD PORTUARIA AUTONOMA. PARA LOS PUERTOS ESTO SIGNIFICA QUE 

ESTA FORMÁ DÉ ADMINISTRACION PORTUARIA REPRESENTA LA MANERA DE HA- · 
. . 

CER POSIBLE EL·USO DE LOS PRINCIPIOS DE GERENCIA PROGRESIVA FUNCIO· 

NANDO SOBRE UNA BASE EMPRESARIAL, PERO TENIENDO SIEMPRE EN CUENTA 

(*) HEDDEN -W.-P.- "MTSSION: PORT DEVELOPMEN'r-WITH Cl\SE STUDIES" 

# #, ~ 
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EL OBJETIVO DE UNA EMPRESA AUTO-SOPORTABLE Y DE CARACTER NO LUCRA 

TIVO. 

ESTA ES SOLAMENTE OTRA FORMA DE ADMINISTRACION Y DE GERENCIA 

DIFERENTE 1 DE, Y MAS FLEXIBLE QUE, LOS MED!OS DE ADMINISTRACION GE 

NERALMENTE EFECTUADO EN ACTIVIDADES GUBERNAM~NTALES~ AUN MAS, EL 

GOBIERNO TIENE QUE MANTENER ALGUN NIVEL DE SUPERVISION.Y CONTROL 

SOBRE LOS PUERTOS PORQUE ELLOS SON IMPORTANTES HERRAMIENTAS DE LA 

POLITICA ECONOMICA NACIONAL. HACIENDO ESTO, EL GOBIERNO PUEDE ES­

TAR SEGURO DE QUE LOS PUERTOS SERAN ADMINISTRADOS Y DESARROLLADOS 

DE ACUERDO CON LA POLITICA ECONOMICA NACIONAL, Y POR LO TANTO, 

UNA SALVAGUARDA DE LOS INTERESES NACIONALES ESTARA ASEGURADA. 

POR LO TANTO, LA ADMINISTRACION EFICIENTE DEPENDE DE NORMAS 

Y REGLAMENTOS MAS FLEXIBLES QUE AQUELLAS USADAS POR EL GOBIERNO; 

.Y SE REQUIERE UN SISTEMA GERENCIAL SEMEJANTE ALOE UN NEGOCIO, P~ 

RA ESTAR LIBRE DE FLUCTUACIONES Y PRESIONES POLITICAS, Y POR ENDE, 

UN GRAN NIVEL DE FLEXIBILIDAD COMERCIAL DEBEHA EXIS'l'IR. 

EL EXITO DE ESTE TIPO DE ADMINISTHACION._PORTUARIA DEPENDERA 

DE LAS SIGUIENTES CARACTERISTICAS: 

AUTONOMIA, INDEPENDENCIA FINANCIERA Y EL EMPLEO DE LAS MEJO 

RES TECNICAS EN EL" CAMPO DE LA GERENCIA COMERG-I-AL4 

ENTRE OTROS AUTORES, B. NAGORSKI APOYA LA CREACION DE UNA 

AUTORIDAD PORTUARIA AUTONOMA, CUANDO DICE QUE: 

11 
•••• SIN NINGUNA DUDA, PARECE ES'J'AH. ESTABLECIDO QUE UNA FOR­

MA AUTONOMA DE ADMINISTRACION POH'l'UAlUA, HA SIDO LA DE MAYOR 

EXITO .EN LOS PRINCIPALES PUEHTOS DEL MUNDO, MIENTRAS QUE LA 

ADMINISTRACION DIRECTA MEDIANTE DEPENDENCIAS DEL GOBIERNO 

CENTRAL HA DADO RESULTADOS MENOS SATISFAC'J~ORIOS. ~ •• 11 
( **) 

(**) NAGORSI<I, B.- 11 PORT PROBLEMS IN DEVELOPING COUNTRIES" 

•• 

• 
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1, EL BlENESTA.R NA.CI:ONAL DEL PAI'~ DEPENDE., E.N'rRE Q'rRA,~ COND;I:C:fO.,­

NES, DE LA EFICIENTE O.PERAC:CON, MANTENIMIENTO Y DESARROT ... LO DE 
. . 

LOS PUERTOS¡ · Y DESDE ESTE PUNTO DE V:CST,!'\, EL GOB:I:ERNO DEBEM 

POSEER Y OPERAR. LOS PUERTOS DET. PAIB, 

-2. EL GOBI'ERNO PODRA HACER E~TO DE ACUERDO CON UN PLAN NAC:CON.i\L ' . ' . 

A LARGO PLAZO UN:J:"CO, 

.. 
3. EL GOBfERNO PUEDE PREVENIR GASTOS INNECE~ARIOS EN Er-o~ PESARRO...-

LLO DE LOS PUERTOSt 

4. SIENDO EL PROPI·ETARI'O DE LOS PUERTOS, EL GOBIERNO PODRA COOR..­

DINAR E INTEGRAR ESTOS CON OTROS MEDIOS DE rnU\NSPOlVrE, 

5. PODRA MANTENER ALGUN GRADO DE I'MPARCJ:J\I,JDAD CON CUALQUIER ME-:- ... , 

DIO: DE TRANSPORTE USADO' POH ET., PUER':re>, 

ARGUMENTOS A FAVOR DE L1\ AUTORIDAD AUTONOMA 

1. EMPRESAS PORTUARIAS E~T.AJ1 MA$ RE!-o~ACIONADAS CON EL COMERCIO 

QUE EL GOBIERNO, 

2. UNA AUTORIDAD PORTUARIA AUTONOMJ\ PODRIA ESTAR CONTROLADA Y 

SUPERVI'SADA POR EL. GOBlERNO, 

3. EL GOBIERNO CONTROLA Y SUPERVISA 'rODOS LOS CONSTREfHMIENTOS 

EN LAS DEC¡SIQNES. Y POLITICAS HECHAS POR EL DIREC'l'OR GENERAL 

DE LA AUTORIDAD PORTUAlUA, CONTROL POR PJ\RTE DET-1 GO~IEHNO PUE 

DE RESTRINGIR LA LIBERTAD DEL DJ:'l~ECTOR GENERAL A LA AUTORIDAD 

PORTUARIA EN SU I?QLI.TICA DE TOMA DE DECISIONES, 

4. LOS PUERTOS SON MUY IrvtPORTANTES PARA. EL DESARROLLO DEL COMER.,.. 

CIO DEL PAIS, 

# # •• 
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VENTAJ'AS Y DESVENTJ\~1\~' DE' Cl\D.!'\ ~'!:~TEMA 
;e t r--\ 

ADMI:N l'STR.AC I·ON GUBE:R:Nf\MENTJ\~ .. ...,.._ 

VENTAJ'A.S; Ca). UNA POLl:T:.EC.A NJ\C ;r'ON'ATo~ POH.~l'~J,!\HY.í\ IN~~f~GRADA CON l4C>S 

0TR<9S M0P0S DE TMNSPORT.T!: ~P.Hl\ PAC'l'HILE, CON'l'ANDO 

CON FONDOS ADECUADOS{ 

(b) PLANEAC ION 'A N;CVEL NJ\C ION AL SBRl\ l" ACT r·BLE ( 

(e) REGULARI'ZACI'ON DE FORMAS, PROCEDIMffiNTOS Y TIP9 .DE 

CARGOS; 

(d)· FUERZA FINANCIERA; 

(e) ENTR.ENA,MI·ENTO PORTUARI'O CONS;f:'STENTE; 

(f) BUENA TRANSFERENCIA DE C.ONOC:cM:I:'ENTC> TECNOLOGICO 

(EXPERJ:ENC +:A, EQU II?O, NUEVA~ TENDENC ;!:AS) • 

DESVENTAJAS: 

(a) CENT:RJ\L+:ZAC;IX>N DE EMPLEO, O DE:SARROLT-~0 DE l?OSIBI ... 

LIDADES{· 

(b) INFLUENCl:A POLl~TICA; 

(e) EXTENCJ:'ON E ~['NTERFERENCIJ\ l3UROCRATJ:CA Y TUTELAJE 

POLI'TICO; 

(d) SUBSIDI:OS DEL GOB;r.'ERNO .PUEDEN CONDUCI'R A INEFICIEN 

CIA ECONOMJ"CA LOCALf 

(e) CARECE DE IDENTJ.:DAD LEGAL INDEl?END!ENTEr 

(f) A.LTO GRADO DE lN~LEXI'BJ:LIDAD COMERCH\L. 

ADHINISTRACION AUTONQ~"' 

VENTAJAS: 
(a) ES UNZ.\ CORPORACION LlBRE E INDE)?ENDJ:'ENTE ¡ 

(b) ADMI'N:L$TMCJON BASADA EN EI, TIPO EMPRESARIAL; 

• 

• 
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DESVENTAJAS: 
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(e) NO HAY PRESIONES POLITICAS; 
. . 

.(d) REPRESENTACION DE USUARIOS EN LA JUNTA; 

(e) POSEE IDENTIDAD LEGAL; 

(f) .TIENE UN ALTO GRADO DE FLEXIBILIDAD COMERCIAL. 

(a) EXTENSION RUROCRATICA; 

(b) GASTOS l>.DICIONALES (PARA EL GOBIERNO); 

(e) FONDOS. PARA DESARROLLO SON LIMITADOS; 

(d) GENERALMENTE. PUEDE CONSEGUIR CREDITOS O PRESTAMOS 

· -UN·IGAMENTE CON EL CONSENTIMIENTO DEL GOBIERNO. 

PROPIEDAD Y: ADMI'NISTRAC!ON PORTUARI'.AS • 

LA GERENCIA DE LA MA.YORIA DE LOS PUERTOS EN EL MUNDO E.S'l'í\ IN-
. •' ' 

VESTIDA EN UNA AUTORIDAD PORTUARIA, LA CONST;ETUCION Y OBJWIIVOS DE 

ESTOS ORGANISMOS DIFIERE CONSIDERABLEMENTE DE PAIS A PAIS, E INCLU,... 

só'~:rENTRO DE FRONTERAS NAC::CONALES, QU:I:ZA LA CARACTERIS'l'ICA MAS REL~ 
•' ~ . . 

VANTE DE LA ADMINISTR.ACION PORTUARIA EN. LOS PUERTOS MAS GRANDES DET.J 
r' ' 

MUNDO, ES LA. DIVERSIDAD DE FORMAS ADAP'l'ADAS DE PROPIEDAD Y LOS NUME 

ROSOS MODOS EN LOS CUALES SE HA DELEGADO LA RESPONSABILIDAD PARA 

PROVEE~ FACILIDADES Y SERVICIOS. SIN EMBARGO, EXISTE UNA CIERTAS!-
. . 

MILITUD ENTRE LOS· DIVERSOS TIPOS DE ADMINISTRACION PORTUARIA ADAPTA 

DA EN MUCHOS PAISES EN VI"AS DE· DESARROLLO; PUES LA MA.YORIA. EXHIBE 

UN GRADO DE CONTROL CENTRAL GUBERNAMENTAL CON UNA CLARA. DISTINCION 

ENTRE. LO. QUE ES EL PUERTO, LOCALM.EN'rE Y J~A J~ESPONSABILIDAD NACIONAL, 

LA INFLUENCIA DEL GOBIERNO EN LA ADMINJS'l'MCION POR'.rUARIA Y" EL CON-
. . . 

CEPTO DE PLANEACION PORTUARIA, A NIVEL CEN'I'RJ\L O NACIONAL, LO DJSCU 

. 'riREMOS POS'IERIORMENTE. 

·:Hr •• 
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DERECHOS Y C>BL:OOACJ'0N'E~' DlS: ~!\~' f\U'l'0RFD{\DE:~: .?.~~fYM~ 

·,, 
LOS DERECBO~ ~ C~ra~¡G,f\C;;I:·0NE~· DE ,f\U'l'G>'-':!;1))\De~: F'(J)~'l'UI\~~A~, E~"· 

• • 1 " ' . 

TAN GENEMLME.N'l.'E. CON'l'E.N~O!\~ E.N ~E.YE,{5·. E.~'r,f\'r,P\:E.E.~' ~ N!\C~N;l\:E.~$', "~· 

MIENTMS QUE LO~ DERER.E~ Y. .F.A.CU!/.L'ADE~· VA~~N DE UNA 1\PM,;N~S'.I.'M'l"\r' 

CION A OTM, SJ:N EMBf\RG.<:;J, GUARDI\N Cr'EJ\'l'.A.~· CAMC'.I.'E~,~~'l'~J\~ COMU~.,.. 

NES. ESTAS SON~ E:i1. pROVEER, Ml-\N'l'E.NE:R Y .OJ?El\2\R EL h'UER'l.'O Y,· .LA~ 

FACILIDADES PORTUARJ.A.S BAJO JU:R.~SPJ:CC¡;<!>N Y .E~ 'rOMJ\~ LA~ ~:R.CV~PEN 

CIAS NECES.A.Rt.A.S PAM EL MEJÓMMJ:ENT0 GENEML DEL f.>UE~TO, LJ\~ LE~ 
YES BASICAS TA.M13JEN PR,OVEEN 1\ Lí\ .2-\UT0:RJ:D,2\D )?O:R,TUJ\;1\J:f\ CON ?1\CUL'l"tl 

DES PAM OCUPARSE EN ACTJ:VJ:DADES QUE LE.S )?2\'-'EZCi'\N VENT,I\J'OSAS, O 

NECESARIAS, PA.M DESC.A.RGAR-SBS RESPONSAEU:L~DJ\DES, 

.. _.QUE ... F-UNCIONES DEBIEM EFECTUAR LA 2\UTO)lO~DAD J.:>ORTUART-1\, 

UN PUERTO MOPE;l\NQ ES UNJ\ OL'EMCJ:ON. CO;M)?LEJli\ C~N NUMEROSI\:5 • 

INSTALACIONES Y SERV~C:I:OS QUE DEBEMN SE~ ~g0VJ:{3T<;>S )?,l\RJ\ {31\'l'J:S'l'',l\..-

CER LA.S DEMANDAS DEL J.=>:RJ:NCJ:J.=>J\L CLJ:ENTE; EL .2-\~DO:R.,. DENTRO DE:I'.I 

AREA BAJO LA JURJ:SDJCCJ:ON DE L.A, AUTO:rti:DAD J?0;E\'l'Uí\~:!:'A, MUCH,l\f$ ORGI\~. 

NIZA.CIONES, CQNSTR,Q:,I;·DAS DE DJ:VERSA.S :J:O:RJ1A.~, J?UEDEN ~·E:t\ Ll\S RESl?<!>N 

SABLES DE PROVEER DJCHJ\S FA.C;I:'L;I:J),A,DES Y . S.ERVJCJ::OS, 

~ DURANTE ES'l'A CLJ\SE DJ:SCU'l'rREMOS QUE ruNC~NE~ pON LAP QUE 

. ...___MEJOR PROPORCIONA. L,A, AOTOR:J::DAD PO:R'l'Ul\R+.A Y CUALES o:¡:::EE'AAN ·SER DE..­

LEGADAS A OTRAS ORGANJ:ZACJ.:ONES, UN.PUN'l'O I.M)?~:R'J.'í\NTE 'A CONS:CDEMR· 

ES¡ QUE CONFORME AUMENTA EL NUME~O DE CQMPA~I'í\S OPEMNDO PENT~O 

DEL PUERTO, TAMBIEN AUMEN'l'A LA. NECES::CDJ\D DE· C00~~Dl:Nl\CJ:ON Y .COMUNf 

CACION. LA NECESIDAD DE COORDJNA~ Y .MEJ0MR LA, PLl\NEACJ:ON 'l'O'l'AL 

DE LAS OPERACIONES J?QRTU.A.RXAS H.A. .2\LEN'l'í\DO .A. LAS AU'l'OR:J::DADES POR-~ 

TUARIAS A ASUMIR, UNA. M,A.)-'"01\ RESJ.=>ONS.A,BI:LIDI\D SOBRE LA~ ;I."UNCIONES 

QUE TRA.DICIONA.LMEN'l'E SE HJ\Bll\N RESERVADO A. COMPJ\1.\lf.AS J.=>:R!VADAS, 

EN LA. MAYQR;I;A DE LOS PUERTOS DET-1 MUNDO, J:,.A, ¡i'UNC:r-ON TW\P:tCJ.:0 

NAL DE LA AU'l'ORI.D.A.D PORTUARIA HA SXDO EJ~ l~HOP,O~C:LONJ\R 147\S Fl\CJ:L:r~ 

# # •• 
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DADES .ESTAT-:ECAS, V;-GR.: -ESCOLLERAS, MUELLES, ESCLUZAS, ETC~¡ ·CON 

FIANDOSE EN COMPANIAS PRIVADAS PARA QUE PROPORCIONEN LOS SERVI-­

CIOS. 

LAS PRINCIPALES FUNCIONES DE UN PUERTO SON: 
~· ' . 

1) CONSERVACION Y AYUDAS A LA NAVEGACION 

QUE PUEDEN ESTAR BAJO LA RESPONSABILIDAD DE: 

(a) LA AUTORIDAD PORTUARIA; 

(b) UNA JUNTA DE CONSERVACION; 

(e) ALGUNA DEPENDENCIA DEL GOBIERNO (V.GR.: CUERPO DE 

INGENI~ROS DEL EJERCITO EN LOS EE.UU.). 

EN D'ONDE UNA CORPORACION DJFERENTE-A LA AUTORIDAD PORTUA-­

.· RIA ASUME ESTA· YUNCION, ELLO HA CONDUCIDO A LIMITES DE RESPONSA­

BILIDAD NO DEFINIDOS Y A DUPLICIDAD DE ACTIVIDADES. EL ARGUMENTO 

DE QUE, SI LA AUTORIDAD PORTUARIA DEBERA O NO RECIBIR APOYO MONE 

·- TARIO' POR PARTE DEL GOBIERNO, PARA AYUDARLE A REDUCIR LA CARGA 

FINANCIERA IMPUESTA POR DESVENTAJAS FISICAS, ES UN TOPICO COMUN. 

- '-PUES LA MAYOIÜA DE LOS PUERTOS DEL MUNDO ESTAN OCUPADOS EN EL 

DRAGADO DE CANALES DE ACCESO, PARA PODER ACOMODAR LOS BUQUES CON 

· DIMENSIONES MAS GRAI:WES QUE SE ENCUENTRAN AHORA EN SERVICIO. 

LA_INVERSION EN PROGRAMAS DE DRAGADO GENERALMENTE IMPORTA 

MILLONES DE DOLARES, QUE PUEDA SER QUE JAMAS SEAN RECUPERADOS QI 

RECTAMENTE, .PORQUE EL HACERLO ASI FORZARIA AL COMERCIO HACIA 

OTROS PUERTOS, DEBIDO A LAS TASAS DE CARGOS Y DERECHOS QUE DEBE-· 

RIAN COBRARSE. LA DEMANDA POR ASISTENCIA .GUBERNAMENTAL ES HECHA 

CON BASE EN QUE EL PUERTO ES UNA EMPRESA DE SERVICIO PUBLICO Y 
', •• : 1 

ES- VITAL PARA EL CRECIMIENTO ECONOMICO DEL PAIS. PERO ESTA POLI-

T~CA ES OPUESTA AL ARGUMENTO DE QUE LOS SUBSIDIOS SON UNA FO~A 

. ARTIFICIAL DE CUBRIR INEFICIENCIAS Y ADEMAS REDUCEN LA SANA COM­

PETENCIA. TAMBIEN INTRODUCE FALSOS ARGUMEN'J'OS SOBRE LA UBICACION 

OPTIMA DE LAS FACILIDADES PORTUARIAS. 

# # •• 

··~ 



- 22 -

·r. 

EL CONTROL DE CONSERVACION POn PARTE DE L~ ~UTORIDAP PORTUA 

RIA PUEDE CONDUCIR HACIA PROGRAJmS DE CAPITAL NACIONAL Y MANTENI­

MIENTO DRAGADO. 

2) PILOTAJE 

LA ÓRGANJ:ZACION DE LOS DEBERES DE P¡'LQTAJE PUEDE SER AD­
MINISTRADA POR. DIVERSOS ORGANISMOS, DE LOS CUALES .LOS CUATRO MAS 

COMUNES SON: 

(éi) LA AUTORIDAD PORTUARIA; 

(b) ALGUNA CQRPORACION MUNICIPAL¡ 

(e) JUNTAS DE PILOTAJE, COMJ?AJiHAS PRIVAbA$~ ETC.-~ 

. (d) OTROS ORGANISMOS, (V.GR.: TRINITY HOUSE EN EL REINO UNI 

DO. 

· LA RESPONSABILIDAD COMPLETA POR SERVICIOS DE PILOTAJE DEBE­

RlA SER DEL GOBIERNO. ESTE, JUNTO CON EL ORGANO EJECUTIVO·RESPON­

S~BLE DE ADMINISTRAR EL PILOTAJE, DEBERA ASEGURAR QUE: 

I:'OR 

UNA 

·a) NORMAS Y REGLAMENTOS PARA LA SEGURA NAVEGACION DE LOS BU 

QUES SEAN PROVISTAS; 

b) SE PROPORCIONE ENTR.ENAMIEN'l'O Y :PROCEDIMIENTOS PARA EXJ\ME 

MENES DE PILOTOS; 

e) EXISTA CONTROL EN EL RECLUTAMIENTO Y SE EXIJAN ESTANDA-­

RES MINIMOS EN CALIFICACIONES;· 

d) SE. ESTABLEZCA UN CODIGO DE CONDUCTA Y PROCEDIMIENTOS DI­

SCIPLINARIOS. 

e) SE OFREZCA A LOS PILOTOS UNA CARRERA ES'l'HUCTURADA. 

3) REMOLQUE 

EN MUCHOS PUERTOS DEL MUNDO ES'rA FUNCION ES EFECTUADA 

COMPANIAS PRIVADAS. LA ESCALA DE OPERACIONES ES SIN EMBARGO, 

INFLUENCIA·RESTRICTIVA ACERCA DE LA ADOPCION 1JE ESTA POLITICA, 

EN LOS PAISES EN DESARROLLO. 

4Hf. •• 
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4) OPERJ\Cl:ONES DEL M.A.NEJO DE C!\RG}i 

LO& PUERTOS DEL MUNDO OFRECEN UN ~ATReN ~UY DIVERSO SO" 
BRE PROCEDIMIENTOS EN EL MANEJO DE CARGA,· ALGUNO$ DE LO~ CUY\T..¡E~ 

SON: 

;:, 

a) COMPANIAS PIÜVADAS A CARGO DE TODA$ LAS 1\CT!VJ:DJ\PES DE 

ESTIBADORES Y SJ:!'-tJ:LARES; 

b) EL TRABA. JO . A BORDO DE LOS BUQUES HECHO 'UN:CCAMENTE l?OR 

· ESTIBADORES; 
. ¡ 

• •• f 

e) OPERl\CIQNES EN LOS ALHZ\CENES DE TMNS:CTO El"E~.TU.t\,DO UN :C.,.. 

Cl\MENTE POR PERSONAL DE LA AUTOlUDAD PORTUARIA-;,_:. 
¡'\: 

d) AUTORIDAD PORTUARIA EN COMPETENCIA D:(:RECTA CON COMPA---

ÑIAS PRrVADAS DE ES.TIBADORES; . 

e) AUTORIDAD PORTUA.R:J:A R.ESPQN~ABLE PO:R. TODOS LOS SE:RVJ:CIOS 
DEL MANEJO DE CARGA . 

EL CONTROL DE LA AUTORIDAD PORTUAl\!'1\ SOBRE T..¡f\S OPERACIONES 
DEL MANEJO DE CARGA, TIENE LAS SJ:GUIENTES VENTAJAS; 

{a) UNA MEJOR COORDINACION E INTEGR.A.C::CON DE LAS ACTIV:tDJ\--
DES PORTUARIAS; 

(b) MEJOR PLA.NEA.CION.; 

(e) ACCESO A INGRESOS ADICIONALES¡ 

(d) ESTRECHO CbNTROL DE CARGOS; 

(e) RACIONALIZACION EN EI, USO DEL EQUIPO; 

(f) FLEXIBILIDAD; 

.{g) POLITICA. COMERCIAL Y DB MERCADEO MAS EF'ECTIVA; 

(h) EVITA LA DUPLICIDAD DE CIERTl\S FUNCI:ONES. 

SIN EMBARGO,TAMBIEN ADOLECE DE LAS SIGUIENTES DESVENTAJAS: 

a) FALTA DE COMPETENCIA; 

b) UNA ORGANIZl\CION DIFICIL DE MANEJAR; 
,/ 

.--:;) DEMANDA EXCESIVA SOBRE RECURSOS FINANCIEROS DE LA AUTORI 

DAD PCRTUARIA. 

# # •• 
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.s) EQUI.PO MECAN:I::CO J?AM EL M.A.NEJ.O DE. Ci'\RG~-' 

PROPORCIONADO POR; 

a) LA AUTOR!Dl\D PORTUARIA; 

b) COMPAÑIAS PRIVADAS; 

e) ALQUI:L.l\DO, ARRENDADO O RENTJ\DO. 

TAMBIEN DEBERA. CONS·J:DE:RARSE LA J?ROVJ:$I0N DE GRUAS SOBHE EL 

MUELLE, MODOS DE TRA.N~POR'I'E USADOS DENT¡\<:) DEl'.t ~E.C J-N'l'O lPOl'?,TUl\H!O 't . 

METODOS PROMOCIONALES DEL PUEl?.'I'O MEDXJ\N'J.'g UNf\ l?OLJ.Tl:C!\ DE MP.RC.!\-.­

DEO COLECTIVA. 

• 
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EL SISTEMA, DEL PUE$TO DE·AT:IV\QUJ?. 

A. ¿POR QUE NO ALCANZAR UN MOVl:M:I:ENTO DE 360,000 rrONELí\Pl\S í'\r-4 i\Ñ(/7 

SI LOS PUESTOS DE AT:RJ\QUE ESTUVJ:E:EV\N S:CEM:P:rtE OCU:PAOQS l?OR BU .... , 

QUES Y ESTOS BUQU:E;S ESTUVIERAN Sl:EMPR.E. CARGANDO O DESCARGANDO, Er 

. MOVIMIENTO ANUAL DE UN. MUELLE DE CARGA GENE:RAL SERU\ ENO:RME. CUJ\N 
·. ·~:.: . . . -
DO ANTE_ UNA FUERTE· DEMA.NDA DE TMFX'é!.? · Ll\S ADMJ~N!;5ÍJ:'RACldNE$ J.?ORTU~ 

'· .~IAS SE . F I.:JAN, POR EJEMPLO, ONJ\ ME'r.Y\ DE 2 O O, O O O 'J.'ONELADAS J\NU.A.LE$ 

PORJ?:U~STO ))E ATRAQUE TENDRl:AN QUE COMPRl~NDl!!l:~·QUE· j:·NCLUSO E$TE 0~­

JETIYO. QUEDA MUY POR DEBAJO DE J.JJ\S PO$IBl'L:I'DJ\DES TEOTUCA$, EN ....,,... 

QTRAS PlUJ\B:RAS, YA MN TENIDO Se:>BRAD,A.MEWl'E EN CUENTA· LAS DIFICUL­

TADES DE· EXPLOTJ\C;rON •. 

¿CUAL ES EL MOVJ:MIENTO TEORJ:CAMENTE RJ\ZONABLE? ·SU)?ONGí\MO$, POR 

EJEMPLO, QUE CADA AÑO S~ PXER.DEN DlEZ DXAS EN J0HNADAS FESTIVAS Y 
• 1 '.· ' 

OTROS QUINCE DIAS EN LA CONSERVAClON l'NEVJTABLE DEL PUESTO DE ATR~ 

QUE. LA TASA DE OCUPACION DEL PUESTO DURANTE LOS 340 D!AS RESTAN­

TES NO PUEDE SER DEL lOO% Sr SE Qu:rERE EVITAR. QUE SE FORMEN LAR.-.-
·• \¡ '', . ' 

. GA.S COLAS DE BUQUES, SUPONG2\MOS, POR .. CONSIGUIENTE, QUE EL PUJ~STO 

ESTA OCUPADO UNI'CAMENTE 275 DIAS (80%) Y QUE EN 25 DE ELLOS NO SE 

R.EALIZA TRABAJO ALGUNO, SUPONGAMOS, ADEMl\S, QUE CADA DrA CUENTA 

.cm¡¡ _18 HORAS DE TRABAJO EFECTIVO (PUESTO QUE,. CUALQUIERA QUE SEA 

EL SISTEMA DE TURNOS, SE PER.DEM EL TIEMPO EN PAUSAS Y HELÉVOS), 
. ' 

QUE, DEBIDO A DESJ:GUALDADES .EN LA ESTJ:BA, SOLAMENTE UN PROMEDIO 

DE CUATRO GRUAS TRABAJAN A LA VEZ EN UN BUQUE, QUE LAS GR.UAS SOLO 

.ELEVAN CÁDA VEZ CA:RGl\'S DE UNA TONELADA (INCLUSO Sr ~U CAPACIDAD 

ES·IGUAL O SUPERIOR..A TRES-TONELADAS) .y QUE LO HACEN 20 VECES POR 

. HORA (AUNQUE EL ENGANCHE, EL DESPLAZAMIENTO Y EL DESENGÁNCI-fE .TAR-
. . .. ,·. . . . 

DAN GENERALMENTE MENOS DE TRES MINUTOS) • EL RESULTADO DE TODAS ES 
. ... -

SUPOSICIONES ·TOTALMENTE RAZONABLES ES UN MOVIMIENTO ANUAL DE 

·250 X 18 X 4 X 20 ~ 360,000 TONELADAS. 

l 
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·. · .. ¿~ORQUE EL MOVIMIENTO DE MERCANCIAS EN LOS MUELLES DE CARGA 

GENERAL ES CONSIDERABLEMENTE INFERIOR A ESA CIFRA? ¿POR QUE HA 

DE SER TAN IMPORTANTE LA REDUCCION RESUJ..;TANTE DE DIFICUL'rADES 

DE EXPLOTACION? LOS ADMINISTRADORES DE PUERTOS TIENEN DERECHO 

A SABER EXACTAMENTE QUE ELEMENTO DEL SISTEMA ES EL QUE ENTORPE 

CE LAS ACTIVIDADES PORTUARIAS. 

B. EL SISTEMA DEL PUESTO DE ATRAQUE 

ALGUNOS PUERTOS PUEDEN DIVIDIRSE EN VARIOS PUESTOS D:S A'I'RAQu;::; 

·DISTINTOS, CADA UNO DE LOS CUALES SOLO PUEDE ATENDER UN BUQUE A 

LA VEZ; EN OTROS, LAS. OPERACIOl·:rES DE ÜN GRUPO DE PUESTOS DE ATRA 

QUE ESTAN DEMASIADO RELACIONADAS ENTRE SI PARA QUE CADA UNO DE 

ELLOS PUEDA SER TOMADO EN CONSIDERACION POR .SEPARADO; EN OTHOS, 

POR ULTIMO, UN MUELLE ATIENDE SIMPLEMENTE A TANTOS BUQUES COMO 

CABEN EN E.L Y NO EXISTE NADA PARECIDO A UN PUESTO DE ATRAQUE IN­

DIVIDUAL. EN CUALQUIERA DE ESTOS CASOS, EXISTEN EN CADA PUERTO 

ZONAS EN QUE SE MANIPULA LA CARGA ENTRE I,OS BUQUES Y LOS MEDIOS 

DE TRANSPORTE TERRESTRE, INDEPENDIEN'rEM.E:N'l'E DE O'l'RAS ZONAS. CADA 

UNA DE ELLAS ·ES UN SISTEMA DEL PUESTO 01!: ATRAQUE. .. 

EL SISTEMA DEL PUESTO DE A'rRAQUE NO ES UNA UNIDAD HOMOGENEA; 

ESTA FORMADO POR VARIOS ELEMENTOS RELACIONADOS ENTRE SI.· LA FIGU 

RA 1 INDICA LOS DIVERSOS ELEMENTOS DE UN PUEH':rO EN QUE SE PUEDEN 

LLEVAR A CABO LOS DISTINTOS TIPOS DE OPERACIONES*. MUCHOS PUER­

TOS UTILIZAN SOLAMENTE UN NUMERO LIMITADO DE DICHOS ELEMENTOS Y 

EN CUALQUIER PUERTO CADA ELEMENTO SOLAMENTE TIENE QUE ATENDER 

UNA FRACCION DETERMINADA DE LA DEMANDA TOTAL DE TRAFICO. 

TODAS LAS MERCANCIAS HAN DE PASAR A TRAVES DEL SISTEMA DE MA­

NIPULACION A BORDO, QUEABARCA LAS OPERACIONES DE DESCARGA Y CAR­

GA. ESTE ES, POR CONSIGUIENTE, EL ELEMENTO DOMINANTE .DEL SISTEMA. 

SI LOS DEMAS ELEMENTOS, QUE SON ALIMENTADOS POR EL SISTEMA DE MA 

NIPULACION, TIENEN CAPACIDADES INFERJ:ÓRES A LO QUE EXIGEN LAS 
-~ 

# # •• 
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OPEFJ;I,CIONE$ .. ~~~· ~U,QU~, .~ :R,E~TRJ:NG;J:MN ESTA$· Q,;EJ:V\C:J:QNE~ Y .r POJ~ 

CONSI(3UIEN.TE 1 , LA CAJ;l,l\CIDAD. DE TODO EL SJ:·STEMJ\, · 
' .· .· ..... • . ,, -, •:•: 

CUANDO LA..S MERCA.NCIA.S DE IMP.Ol\TACI~N HAN SIDO DESCAB.Gl\Dl\S DEL 

. BUQUE, PUEDEN SEGU:U~ UN}\.DE Lí\S 'TRES V:Cl\S SJ:GUI.EN'L'ES; 

. TRASLADO Y .ALMl\CENl\MIENTQ EN UN COEER'l';J:ZO DE TMNSITO O EN 

UNA ZQN,A, DE. A.LMA.CENAMI'ENTQ 2\L AI.'RE L):B.í\E r $EGU;I:ÓO .DE ENT:R~ 

Gl\ AL . VEHI.CULO DE . CA.i\RETERJ\ O Vl\GON DE r:'ERP,OCAJ~R):L, 

LA, VIl\. $.EMIDIRECTA; · 

- ·· 'LAS ME:RCANCI:A.S ·SE DEPOSLTAN l?ROV):SIONALMEWL'E EN LA. EXJ;'LANA 

DA DE MUELLE (O QUJ:·Z,A, EN UNA, GABl\Rl\1\ O VJ\GON DE :PE:RROCARlUL) 

PORQUE NO I?UEDEN SER MA.Nil?ULADl\S INMEDIATAMENTE POR EL SIS-· 

TEMl\ DE TRANSPORTE l?OR Cl\RR.ETEM 0 r:'ERR.OCl\RlUL, 

LA VIA DIRECTA: 

> 

. )\L :FERROCARR:I:'L; VERICULO DE CA.:RRETEM O GAJ;3.A.RRA. LOS ~'X$'l'E-

MAS DE TRANSPORTE J:'NTERI:OR POR CARRETERA, :fERROCARRIL Y: .G'A . . . 
. BARRA TIENEN UNA INCIDENCJJ\. IMPORTANTE EN J:.AS Ol?EHACIONES 

. . 
DE LOS MUELLES, PERO NO SUELEN I-JALLARSE BAJO ET_, CONTRQI, 

DEL PÜERTO. RESULTA. DIFl'CIL DET.EWÚNAR l1i\ CAPACIDAD DE DJ.­

CHAS,VIAS, PERO DEBERIAN !.NTENT.A.RSE ALGUNJ\S ESTIMACIONES 

PAR.A.PQDER COMPRENDER SU INFLUENCIA SOBRE! L~ CA.PJ\.CIDi\D DE 

LOS.PUESTQS DE /'I.TMQUE. 

EN CONDICIONES IDEALE?, TODOS LOS Er_,EMENTQS DEr~ S:C.STEMJ\ TEN.­

. DRIAN QUE ADAPTARSE A LA DEMAND!\ DE SERVlC;I:O DE QUE SON QB{J'ETO 

INDIVIDUALMENTE.' ESTO PUEDE SER NECESARJ:Q CADA HOM, CADA D;IA O 

~= ,:..., 
·¡¡ li: •• 
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CADA SEMANA, SEGUN LA NATURALEZA DEL ELEMENTO DE QUE SE TRATE. 

EL SISTEMA DE TRASLACION Y LOS SISTEMAS DE ENTREGA DIRECTA HAN 

DE SER CAPACES DE SEGUIR EL SISTEMA DE MANIPULACION A BORDO 

HORA POR HORA, SI SE QUIERE EVITA~ QUE LAS GRUAS ESPEREN O QUE 

LAS MERCANCIAS SE AMONTONEN EN EL MUELLE. EL SISTE~ffi SEMIDIREC 

TO PROPORCIONA UN MARGEN DE FLEXIBILIDAD A CORTO PLAZO ENTRE LA 

DESCARGA Y LA ENTREGA, PERO COMO LA EXPLANADA DEL MUELLE TIENE 

UNA SUPERFICIE LIMITADA Y ES ESENCIALMENTE UNA ZONA DE TRABAJO 

Y NO UN AREA DE ALMACENAMIENTO, NO ES PRUDENTE DEJAR LA CARGA 

EN ELLA DURANTE MAS DE 24 HORAS. 

LOS COBERTIZOS Y LAS ZONAS DE ALMACENAMIENTO AL AIRE LIBRE 

SON LIGERAMENTE DISTINTOS. EN TAL CASO LO QUE SE NECESITA ES 
' 

CONSEGUIR LA ROTACION DE LAS MERCANCIAS A UN RITMO SUFICIENTE-

MENTE ALTO COMO PARA SATISFACER LA DEMANDA A QUE DICHOS ESPA-­

CIOS ESTEN SOMETIDOS A LO LARGO DE UN PERIODO ALGO MAS LARGO, 

QUE SUELE SER APROXIMADAMENTE DE DOS SEMANAS. 41; 
EL NIVEL DE DEMANDA APARENTE DE CUALQUIERA DE LO.S ELEMENTOS 

DEL SISTEMA PUEDE RESULTAR ENGA~OSO, PUESTO QUE ES POSIBLE QUE, 

DEBIDO A ANTERIORES ESTRANGULAMIENTOS, LAS MERCANCIAS SE HAYAN 

DESVIADO YA DE DICHO ELEMENTO DEL SISTEMA HACIA OTROS. POR 

EJEMPLO, UN TIPO DE MERCANCIAS PUEDE ·DESCARGARSE NORMALMENTE 

EN GABARRAS y TRASLADARSE A MUELLES DE GABARRAS PARA SU ALMACE 

NAMIENTO EN UN COBERTIZO DE TRANSITO; ESTO PUEDE SER DEBIDO A 

LA ANTERIOR CONGESTION DE LOS COBERTIZOS DE TRANSITO EN LOS 

MUELLES DE GRAN CALADO O A OTRAS RAZONES ANTERIOHES A LA CONS­

TRUCCION DE ESTOS MUELLES. DADO QUE ES'J.'A DODT..,E MANIPULACION · 

ES COSTOSA Y NORMALMENTE TENDRIA QUE DESACONE>EJAHSE, ES POSIBLE 

QUE PARA LLEGAR A LA "DEMANDA LATENTE" DE CADA UNO DE LOS ELE­

·MENTOS SEA PRECISO EFECTUAR ALGUNOS l\JUs:tE--5. 

* LA DIRECCION DE LAS FLECHAS DEL DIAGlV\MA INDICA, JUNTO CON EL 
TEXTO QUE APARECE A CONTINU.A.CION,. LA U'I'ILIZACION DEL SISTEMA 
PARA LAS MERCANCIAS DE IMPORTA.CION. LAS MISMAS VIAS SON APLICA 
BLES 0 AL REVES, PARA LAS MERCA.NCIAS DE EXPOR~rA.CION~ EN REALI-:: 
DAD, EN LOS PUERTOS ESCOGIDOS PARA EL ESTUDIO, LA VIA SEMIDI-~ 
RECTA ERA MUCHO MAS UTILIZADfl.. PARA LAS EXPOR·ri~CIONES QUE PARA 
LAS IMPORTACIONES. 
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. FIGURA i 

ELEHEN'l'OS DEL SISTEMA DEL P"UESTO DE ATRAQUE 

·-
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... ...C,--·eA"PACIDAD INTRINSECA Y MARGEN 

SI UN ELEME~T.O..~.DEL--S·ISTEMA TRABAJARA SIN INTERRUPCIONES, AL 

RITMO MAS ELEVADO QUE NORMALMENTEPUDIEH.A MAN'l''I!!NEH DURANTE UN 

TURNO ENTERO, ALCANZARIA.LO QUE PUEDE CALIFICARSE COMO SU CAPA 

CIDAD INTRINSECA*. ESTA MEDIDA DESEMPENA UN PAPEL PRINCIPAL 

EN EL METODO BASICO DE ANALISIS. LA DIFERENCIA ENTRE EL RENDI 

MIENTO REAL Y LA CAPACIDAD INTRINSECA SE DENOMINARA EL MARGEN. 

LO ANTEDICHO QUEDA 'ILUSTRADO EN LA FIGURA 2. EL OBJETO FUNDAMEN 

TAL DEL METODO BASICO-ES LOCALIZAR EL MARGEN Y DESCUBRIR LA RA­

ZON DE SU EXISTENCIA. EL MARGEN PUEDE SER DEBIDO A UNA DE.MS 

SIGUIENTES CAUSAS: 

O BIEN LA DEMANDA NO LLEGA A EXIGIR LA UTILIZACION DE LA TO-, 
TALIDAD DE LOS RECURSOS, 

O BIEN HAY INTERRUPCIONES PROCEDENTES DE OTROS ELEMENTOS DEL 

SISTEMA, Y ES IMPORTANTE SABER CUAL DE ESTAS CAUSAS INTERVIENE 

EN CADA ELEMENTO. 

EL MARGEN HA DE CALCULARSE COMO PROMEDIO. NO SE HA DE INFERIF .·.· 

POR LO TANTO, QUE PUEDA ABSORBERSE EN SU TOTALIDAD PARA ELEVAR 

EL RENDIMIENTO HASTA LA PLENA CAPACIDAD INTRINSECA. UNA PARTE 

DEL MARGEN SERA. UN "EXCESO DE CAPACIDAD" DELIBERADO,· MANTENIDO 

CON OBJETO DE QUE SE PUEDA HACER FRENTE A LOS PERIODOS DE MAXIMA 

DEMANDA. EN UN ELEMENTO DEL SISTEMA. LA FIGURA 3 INDICA, POR ME-­

l~IO DE UN EJEMPLO HIPOTETICO, UN CASO EN QUE· EL RENDIMIENTO REAL, 

QU~ VARIA A LO LARGO DEL TIEMPO, ALCANZA ALGUNA VEZ LA CAPACIDAD 

IN_TRINSECA, AUNQUE SU VALOR MEDIO SEA LIGERAMEN'rE INFERIOR. 

ASI, POR EJEMPLO,· UN CIERTO EXCESO DE CAPACIDAD ·oE ATRAQUE ES 

ACONSEJABLE, PUESTO QUE LOS BUQUES LLEGAN A PUERTO EN FORMA. IRRE­

GULAR. DICHO EXCESO DE CAPACIDAD AUMENTARA LA PROBABILIDAD DE QUEu 

A SU LLEGADA, LOS BUQUES PUEDEN ATRACAR RA~. 

/ 
NO SE PUEDEN ESTABLECER REGLAS _GENERALES ACERCA DEL MARGEN QUE 

HABRIA QUE MANTENER. CON OBJETO DE HACER FRENTE A LOS PERIODOS DE 

MAXIMA ACTIVIDAD, PUESTO QUE ELLO DEPENDE DE LA VAIUA.BILlDAD DE 

• 

• 

• 
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LA DEMANDA. NO OBS:TANTJ!: ,·_,LOS RESULTADOS DEL METODO DE SIMULACION 
. ' . 

PROPORCIONAN ALGUNAS; DIRE·c'TRICES INTERESANTES, PERO COMO DICHOS 

RESULTADOS PROCEDEN DEL ANALISIS DE CASOS CONCRE'l'OS, CONVIENE 

UTILIZARLOS . C_ON CAUTELA. 

POR ENCIMA DE UN DETERMINADO NIVEL, CUALQUIER INCREMEN'I'O ADI­

CICJNAL· DEL MOVIMIENTO .MEDIO DE MERCANCIAS SOLO PUEDE OB'l'ENERSE· . 
-" 

. MEDIANTE SACRIFICIOS DURANTE LOS' PERIODOS DE MAXIMA DEMANDA, DE 
- . ' . ' 

UNA ·DE LAS TRES MANERAS SIGUIENTES: 

'~· .. · 
HACIENDO·. ESPERAR A LOS BUQUES· O A LAS MERCANCIAS; 

.. ABANDONANDO LA VIA DE MENOR COSTO (POR EJEMPLO, TRABA~_T_:~N-
' . 

00 POR AMBQS COSTADOS DEL'BUQUE O UTILIZANDO UN ALMACEN. 

LEJANO); ·· · 

•• .. ; . ~,,.: . :-:- .. EMPLEANDO· RECURSOS MAS CAROS (POR EJEMPLO, UTILIZANDO UN 

•• 

· · MUELLE INADECUADO O AUMENTANDO LAS HORAS EXTRAORDINARIAS) • . 

LA CAPACIDAD INTRINSECA NO ES UN MAXIMO ABSOJ-JU'J~O. QUEDO DEFI- · 

NIDA SOLAMENTE COMO TRABAJO ININTERRUMPIDO AL RrPMO MEDIO NORMAL. 

EVIDENT-EMENTE, PODRIA AUMENTARSE EL PROPIO RITMO DE TRABAJO, LO 

QUE ·LLEVARlA A UNA CAPACIDAD INTRINSECA MAS ELEVADA. 'PERO, A PE~· 

SAR DE QUE EL AUMENTO DE PRODUCTIVIDAD PUEDE REDUCIR LOS COSTOS, 

NO PROVOCARA UN MAYOR MOVIMIENTO DE MERCANCIAS.EN EL PUESTO DE 

ATRAQUE SI NO EXISTIERA UN ESTRANGULAMIENTO EN ESE PUN'I'O. 

LA FUERTE DEMANDA DE QUE ES OBJETO UN ELEMENTO DEL SISTEMA 

(EN RELACION CON SU CAPACIDAD INTRINSECA) PUEDE HACER EN UN DE-­

TERMINADO MOMENTO QUE SEA UTIL AUMENTAR DE MODO PERMANENTE LA CA 

PACIDAD INTRINSECA DE ESE ELEMENTO. EL MECANISMO DE :ESE AUMENTO 

SE. MUESTRA EN LA FIGURA 6 "ILUS'I'lU\CION DE LA RELAClON ENTRE LA CA 

PACIDAD .INTRINSECA, EL MARGEN Y EL RENDIMIENTO REAL". 

* EN EL EJEMPLO CITADO AL PRINCIPIO DE ESTE CAPI'l'ULO ,_ LA CT>.PACIDAD 
INTRINSECA DE MANIPULACION A BORDO ERA LIGERAMF:N'I.'E SUPEIUOP . • '1\. 
LAS 360,000 TONELAD~S ANUALES. 
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D. COMO MEJOMR Ll\ CJ\J;>,A.C;'C'Ol\P D~.L ::il;STEM;\ 

, . UNA. VEZ LQCí\LrZ.A.DC>S LOS ES'l'MNGUL!\MJ::ENTO$· QU~. ;(MJ?;c·~~N UN!\ M!'\,.. 

.YOR. MÓV;I:_MIENTO bE .. Mé,Cl\ÚC;I:AS, EXI·STEN PUNDJ\M~NTl\LMENTE DOS J;>:ROC~ . 

D.ÍMIENTOS PJ\M INCREMENTA.R LA. Cl\,;>1\CX'Dl\D DEL S:L'S~CEMl\. SON LOS SI,.. 

·.GUIENTES: 

·" •, 

(a,)MEDI_AN'l'E M~J<;>MS EN LOS MErr:ODOS DE EXRLOT.í\C:I:'ON; 

(b) MEDI:i\NTE INVERSIONE~ EN NU~Vl\S :I:NSTl\LJ\C~ONES. · 

·M1JCRAS V~CE~ ~L · PROBLEM,A, PUEDE SER RESUELTO PE CUl\LQUI:EM PE 

LAS' DOS .fORMAS. POR EJ~MPLO, S J:: 'SE DEMOSTMM QUE LO QUE LIMXTA. 

EL MOVIMIENTO ES LA. CONGESTJ:ON EN LOS TINGLl\DOS, Ll\.SOI_¡UC;I:ON l?O­

D;R,lJ\. SER; . 
,··.· 

''' .· 
·'· ·::". (a,)A.UMENTA.R L.A. Cl\P2\CLDAD DE LOS J\LMCENES DE TRANSJ:TO; O 

. .. . . . . (b) REDUCIR E;G TJ'EMPO DE TMNS ITO DE U\$ MERCl\NC Ii\S. 

UNA FORMA (PERO NO LA UNICA) DE LOGRAR LA SOLUcill:oN (a) ES 

CONSTRUIR NUEVOS ALMACENES O AMPLIAR LOS EXIS'J~EN':rES, CUYO COSTO 

PUEDE DETERMINARSE FACILMEWrE. EN CAMBIO 1 LA SOLUCION (b). PUEDE 

EXIGIR QUE SE SIMPLIFIQUEN LOS TRAMITES .A.DMINIS'J.'R.A.TIVOS RELATI-­

VOS A.L DESPACHO. ADUANERO, QUE SE AVISE' A LOS DESTINATARIOS DE 

. QUE LAS MERCANCIAS PUEDEN SER RECOGIDAS, QUE SE ESTABLEZCA EL P~-

. ·GO DE TARIFAS PORTUARIAS, ETC., O QUIZA QUE SE EI~EVEN LAS 'fAIUFAS 

DE ALMACENAMIENTO EN LOS TINGLADOS, OPERACIONES ESTAS CUYOS COS-· .. 

. TOS SON MUCHO MENOS TANGIBLES. ·. 

LA BUS,QUEDA DE UN RENDIMIEN'J:'O MAYOR, ESPECIALMENTE CUANDO SUP~~ 

NE CAMBIO$ EN LOS HETODOS. DE EXPLOTACION, PUEDE T:R.OPE;61\l\ CON LA 

OP,OSI,CION DE LOS TRABAJADORES. DEL PUER'rO, DE r~OS NAVIEROS O·· DE 

OTROS USUARIOS. POR CONSl:GUIENTE, ANTES DE EFEC'l,UAR ·UN CAMBIO ES ,. . . .. 

iNDISPENSABLE ESTAR SEGURO DE QUE LOS. BENEFICIOS QUE PUEDA PRODU-

CIR JUSTIFICAN .LOS PJ:WBLEHAS QUE P{JEDA-~-R. . ., 

EL BENEFICIO PUEDE SER UNA GANANCIA PJ.NANCIEJU\ DIRECTA PARA LJ\ 

ADMINISTRACION DEL PUERTO. J?OH. EJEMPLO, SI UN PUESTO DE ATRAQUE 

# #. o 



MANIPULA 200,000 TONELJ\DA~ l;>OR l\~0 1\ UN COSTO DE 6 OOLI\:RE?. F.'OR 
TONELADA C3 DOIJ\RES DE C<:;:>STOS l:';E:JOS DE .1\'l'MQUE: X', .3 DOLJ\~ES DE 

GASTOS VA.R!ABLES COMO, ¡>QJ:\ EJEMPLO, MANO DE OBM) 1 UN .A.UMENT0 

DEL 10% EN EL, MOVIM.!.'ENTO DE MEl\Cl\NC:t:AS HASTA 1\LCJ-\NZA.:R 220,000 

TONELADA~ SIGNifiCA QUE EL COSTO ?O:R 'I'ONELAD,l\ SE ~EDUCE DE 6 

DOLARES A 5 • 7 DOLARES, EN EL SUPUESTO DE QUE LAS· TA:R:J:li'l\S · SE MAN 

TUVIERAN JNl\LTEMDAS, EL ?UER'I'O OBTENDIU1\ UNOS :rNGRESOS SUPLE.,.,.. 

MENTA.R,IOS DE 120,000 DOLl\RES .t·U:·ENTW\S QUE SUS GJ\ST0S SE. ELEVA-.-. 

RIAN EN 60,000 DOIJ'I.RES SOLAMENTE, LO QUE REl?RESENTI\ UN BENEFl'-­

C IO NETO 1\NUJ\L DE 6 O , O O O DOLARES , . 

-A·LGUNOS DE LOS BENEfJ:CIOS QUE SE DElU:VAN DEL Ci\MBIO PUEDEN 

PASAR DIRECTAMENTE A LO$ USUARIOS DEL ?UERTO; POR EJEMPLO, EN fO:R 

MA. DE UN. .MQV:H·UENTQ MAS R.APIDQ DE LOS BUQUES O DE LAS MERCANCIAS • 

EJ_, PUERTO PUEDE COMPARTIR TALES BENEFIC!OS MEDIANTE SU PQL):TICA . 

TARIFARIA. 
. . ()' 

DE POCO SIRVE REFER:I:RSE AL MOVX'l1IENTO DE MERCANCIJ\S EN UN PUE;S 

DE ATRAQUE SlN ESPECIFICAR. LA NATURALEZA DE ESJ\S MERCANCIAS NI LJ\ 

VIA QUE SI'GUEN. NO SE PUEDE COM)?J\RAR UN l?UES'l'O DE ATlV\QUE QUE M~ 

NIPULE 200,000 TONELADAS ANUALES DE CARGA GENERAL MIXTI\ QUE HA DE 

CLASIFICA.R.SE Y DESPACHARSE EN ADUANAS Y: QUE, POR CONSIGUI·ENTE, HA 

DE PASAR POR UN l?ATIO DE TMNSJ:TO 1 CON OTI\0 QUE MANU'ULE EL MlSMO 

TONELA.JE DE MINEML DE HIERRO QUE SE DESCAHGJ\ DI.RECTAMENTE EN VA--: 

GONES DE FERROCARRJL~ EN REALI'Dl\D, ES J?RECI'S!\MEN'I'E LA N!\TUMLEZA 

HETEROGENEA, DE LAS MER.CANCIAS QUE SE .MA.NI.J?ULl\N EN LOS J?UERTOS. IJ\ . 

QUE ORIG;I;NA MUCHOS DE LOS PROBLE:MJ\S, DI.·S'.ri'NTl\S Cl\RGJ\S TMNSP~RTA--­

DAS EN DIFERENTES BUQUES NO SOJ_¡Q EXIGEN NIVELES MUY DIFERENTES DE 

• 

• 

INST~LACIONES PORTUARIAS, SINO QUE Tl\MBIEN IMJ?ONEN EXIGENCI-AS DE- • 

SIGUALES A LOS DISTINTOS ELEMENTOS DEJ-1 slSTEMA DEL l?UESTO DE ATAA . 

QUE. ASI PUES, J?AM ANAL;J::ZJ\R EL RENDIMIEWl'O DE UN J?UERTO, LO l?RI..-

MERO QUE HAY QUE HACER ES' CLJ\S;J:'FICAR LAS MERCJ\NCT.AS. 

# ~t •• 
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>Clasificación de merg~lpc.fas: e~)9_s puertos selecciÓnados par0- el ~studio 
~. 1 ," . ' . ' . ' 

.·. : ·. .1 •. '1 ,. ·., ,'. . ' ·,·: 

. -

., •.··. 

KARACHI LA VALETTA VALPARAfSO ¡. ! 
~ . . 1 . 1,___;___;..._,__ ___ -+'-_.;_--,----'------+-----'------'----\----,------'---~ 

1 

¡. .. 
' " 

·rMPORTA­
·CIONES .. 

Trigo en· sacos 

FertHizantes en 

1

.. sacos 

Q.arbón y coque. 

1-. P.roductos s.iderúr 
gicosjmaquinaria 
Car.ga general pro 
cedente del extran 
jero 

Productos siderCirgi­
cos ¡maquinaria 

Carga refrigeracln 
Carga general 

Carga en sacos 

Cargaa granel 
Carga general 

Carga general de 1 

cabotaje 
1----l-----+----t--··----~ 

Cemento en sacos Carga general Lingotes de cobre 

1 Arroz en sacos 

1 Balas de algodón/ 
!
EXPORTA- 1 

textiles J 

1 ClONES. Sal (a granel) 

Me:rcancfas pere­
cederas 

Carga general 

1·· - Car!ia genera(. ij.~-~ ~-- -- ---

!. _____ __,_ ____ ___,------'---------------'-----------·-----· 

Fuente: Elaborado· con datos reunidos por la secreta:rfa de la -UNCTAD. . ... . . ' 

· ij·Tncluyé 1'0\~.'is ias r.riertancfas a las. que no se haga referencia en un pa:rtida 
· niás específica. · · ,· 

.·.! 

.··· \. ., ~ . 
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LAS MERCANCIAS PUEDEN CONSIDERARSE DIVIDIDAS EN CLASES MUCHO 

MAS AMPLIAS Y MUCHO MENOS NUMEROSAS QUE LAS EMPLEADAS NORMALMEN 

TE A EFECTOS ARANCELARIOS; EN REALIDAD, ES RECOMENDABLE QUE SEA 

BAJO EL NUMERO DE CLASES, DEBIDO A LA GRAN CANTIDAD DE ANALISIS' 

QUE SE HAN DE REALIZAR PARA CADA UNA DE ELLAS. EN GENERAL, SE 

NECESITA UNA CLASE DE CARGA APARTE PARA CADA GRUPO DE MERCAN-­

CIAS QUE ES CLARAMENTE DISTINTO DE LOS DEMAS EN CUANTO A LA DEN 

SIDAD, METODO DE MANIPULACION O VIA QUE SIGUE PREFERENTEMENTE EN 

EL SISTEMA*. NO OBSTANTE, NO ES NEC~SARIO MANTENER UNA CLASE 

DISTINTA, AUNQUE TENGA CARACTERISTICAS ESPECIALES, SI NO REPRE~= 
o 

SENTA POR LO MENOS UN 2.5% DEL MOVIMIENTO TOTAL, YA QUE LAS CAN~ 

TIDADES INFERIORES A ESTE PORCENTAJE TENDRAN MUY POCO EFECTO SO­

BRE LA CAPACIDAD TOTAL DEL PUESTO DE ATRAQUE. 

A. DATOS QUE ES NECESARIO REUNIR 

LOS DATOS QUE SE REUNEN EN LOS PUERTOS ESTUDIADOS CORRESPON-­

DEN A CUATRO SECTORES PRINCIPALES:_ 

l. EL BUQUE 

2. LA CARGA MANIPULADA 

3. LAS OPERACIONES 

4. LA UTILIZACION DE ELEMEN'I'OS REGUJ-~ADOHES 

PARA LA REUNION DE LOS. DATOS REFEREN'rES 1 AI. BUQUE, LO MAS CON­

VENIENTE ES UTILIZAR EL FORMULARIO A ~MOVIMIENTO DE BUQUES- QUE 

FIGURA EN EL ANEXO I DEL MANUAL DE LA UNCTAD TITULADO "ESTADIST!_ 

CAS PORTUARIAS". LAS UNICAS MODIFICACIONES.SUGERIDAS EN LOS PUE~~OS 

ESTUDIADOS---FUERON LA SUSTITUCION DEL ARMADOR DEL BUQUE POR EL OPE 

RADOR Y LA SUPRESION DE LA COLUMNA 14, "PABELLON". UN PUERTO QUE. 

,ND ::REUNA REGULARMENTE DATOS RELATIVOS A LOS TURNOS DE TRABAJO PUE 

• 

• 

* ANTES DE LLEGAR A ESTAS CLASU'ICACIONES SIMPLIFICADAS, ES NECE-
SARIO LLEVAR A CABO .A.NALISIS PRELI'MINARES CON UN MAYOR .NUMERO • 
DE CLASES CON OBJETO "DE DE.TERMINAR SI LAS CI\TEGOIU:·A.s l?ODRIJ\N 
·C:JMBINAR.SE EN :FORMA. CONVENIENTE. 

# # •• 
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DE AGREGAR UNA SERIE DE COLUMNAS PARA INDICAR EL ITINERARIO DE 

LA CARGA EN RELACION CON EL BUQUE. EL SIGUIENTE FORMULARIO, 

"HOJA DEL BUQUE", SIRVE DE EJEMPLO PARA LA REUNION DE DATOS A 

MANO (VEASE EL CUADRO 1), Y LAS COLUMNAS ADICIONALES SE PUEDEN 

REGISTRAR COMO EN EL CUADRO 2. 

LA"HOJA DEL BUQUE" LA LLENA NORMALMENTE EL CAPITAN DE PUER­

TO O LA AUTORIDAD EQUIVALENTE; EL CUADRO ADICIONAL RELATIVO AL 

ITINERARIO LO LLENAN LOS INSPECTORES DE --MUELLES . 

. ESTOS ULTIMOS TAMBIEN ESTAN ENCARGADOS DE LOS REGISTROS DE 

TURNOS DE TRABAJO, QUE .CONTIENEN INFORMACION SOBRE tA CARGA 

Y LAS OPERACIONES. ESTOS· FOR~ULARIOS SE PUEDEN UTILIZAR PERMA-­

NENTEMENTE O COMO MUESTRAS. CADA PUEWrO DEBE DECIDIR POR SI MIS 

MO EL GRADO DE IMPORTANCIA DE LA INFORMAC~ON Y LA FRECUENCIA 

NECESARIAS. 

EL CUADRO 3 ES UN EJEMPLO DEL REGISTRO DE TURNOS DE TRABAJO 

QUE SE UTILIZO EN VALPARAISO (PARA LAS OPERACIONES DE DESCARGA) . 

EN KARACHI Y MALTA SE EMPLEARON FORMULARIOS ANALOGOS, QUE D_IFE­

RIANJ,.IGERAMENTE-DEL DE VA:LPARAISO EN QÜE CADA FORMULARIO HA DE 

TENER EN CUENTA LOS PROCEDIMIENTOS EXISTENTES DE REUNION DE DA­

TOS. LO IDEAL SERIA QUE SE PUDIESE LLENAR UN FORMULARIO POR CUA 

.DRII.LA Y TURNO. ES EVIDENTE QUE SE NECESITAN FORMULARIOS SEPARA­

DOS PARA LA DESCARGA Y PARA LA CARGA. 

LOS DATOS RELATIVOS A LOS -ELEMENTOS REGULADORES (TINGLADOS, 

. ZONAS DE ALMACENAMIENTO .AL AIRE LIBRE) HAN DE SER MUY DETALLA-­

DOS PARA ESTE ESTUDIO. ASI PUES, SE U'ri'LI ZAN VAIUAS FUENTES. 

UN FORMULARIO PROPORCIONA LAS CIFRAS DIARIAS DE HECEPCION Y EN­

TREGA EN UNA ZONA DE ALMACENAMIENTO Y DE LA CARGA RESTANTE. DI-

.CHO FORMQLARIO SE,REPRODUCE EN EL CUADRO 4. 

HAY UN FORMULARIO PARA·CADA ZONA DE ALMACENAMIENTO. 

BASANDOSE .EN nNA MUES'J'J:"Z1', SE PUEDE OB'J'ENBl\ INF'ORMACION ACERCA 

# #' ~ 
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LAS ALTURAS DE APILAMIENTO EN LOS C:OBERTIZ0·s Y EN LAS ZONAS DE 

ALMACENAMIENTO AL AIRE LIBRE (QUE SE HAN DE INDICAR PARA CADA 

TIPO DIFERENTE DE ESPACIÓ DE ALMACENAMIENTO); 

LAS DISTANCIAS DE TRASLACION (NECESIDAD DE UN METODO DE ESTU­

DIO PRACTICO) ¡ 

LA COMPOSICION DE LA CARGA (ESPECIALMENTE LA RELACION PESO/ 

DIMENSIONES DE LA CARGA) EN LOS COBERTIZOS Y EN LAS ZONAS bE 

ALMACENAMIENTO AL AIRE LIBRE; 

EL TIEMPO DE TRANSITO DE LA CARGA ENCOBERTIZOS Y ZONAS DE AL­

MACENAMIENTO AL AIRE LIBRE (QUE SE HA DE DETERMINAR ASIMISMO 

PARA CADA TIPO DE ALMACENAMIENTO) • SE RECOMIENDA ENCARECIDA­

MENTE LA OBSERVACION DE LAS OPERACIONES PARA EVALUAR FAC'J'ORES 

COMO: 

LA VELOCIDAD DEL EQUIPO DE TRASLACION; 

LAS INTERRUPCIONES DEL CICLO DE TRASLACION; 

LAS INTERRUPCIONES DEL CICLO DE ELEVA.C;I:ON.if: 

LA DURACION DEL CICLO DE ELEVACION; 

EL PESO DEL EQUIPO Y CARGAMENTO TRANSPORTADOS EN CADA TRASLA­

CION; 

EL FACTOR DE ESPACIO PERDIDO EN LAS ZONAS REGULADORAS; 

EL SISTEMA DE APILAMIENTO Y LA CANTIDAD DE ESPACIO PERDIDO EN 

LOS PASILLOS DE LOS COBERTIZOS Y ZONAS DE ·ALMACENAMIENTO AL 

AIRE LIBRE;_ 

Y TODOS LOS FACTORES QUE INI•'LUYEN PODEROSAMENTE EN LAS OPERA-: 

CIONES EN EL MUELLE ( POR EJEMPLO, EL MAL ESTADO DEL PAVIMEN­

TO Y SU EFECTO EN EL CICLO DE TRASLAC!ONv UN APILAMIENTO DE-­

FECTUOSO Y LA FORMA EN QUE AUMENTA. ,EL RIESGO DE OBSTRQCCION 

"DEI. TINGLADO, Ll\S DIMENSIONES DEL ENVIO Y SU EFECTO EN LA PO-

# # •• 
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SIBILIDAD DE ENTREGA DIRECTA, Y LA ESLORA DEL BUQUE Y SU EFEC 

TO EN LA POLI.TICA. DE UTILIZACION DE LAS INSTALACIONES DE ATRA 

QUE). 

SEGUIDAMENTE, SE HA DE ELABORAR LA INFORMACION ASI CUMPLID~ 

DURANTE UN PERIODO DETERMINADO DE REUNION.DE DATOS. 

B. EL PERIODO DE REUNION DE DATOS 

ES DIFICIL ENUNCIAR UNA REGLA GENERAL REFERENT~ A LA DURACION 

DEL PERIODO DE REUNION DE DATOS O A LA REGULARIDAD CON QUE SE HAN 

DE ·OBTENER LAS MUESTRAS O LA AMPLITUD DE ESTAS. LA REGLA VARIARA 

DE UN PUERTO A OT'RO Y DEPENDERA, ENTRE OTRAS COSAS, DEL GRADO DE 

VARIACION DE LOS VALORES, DEL EFECTO DE LAS INFLUENC;I:AS ESTACIONA 

LES Y DE LA CUANTIA DE LAS MODIFICACIONES DEL TRAFICO Y DE LAS 

OPERACIONES. LA DECISION LA DEBE ADOPTAR EL. PUERTO, PERO NO SE, 

HA DE TENER PRESENTE UNA REGLA GENERAL: LOS DATOS REUNIDOS HAN DE 

REFLEJAR LAS CONDICIONES EXISTENTES EN EL PUERTO DURANTE EL PERIO. 

DO DEL ANALISIS Y, SI SE INTENTA HACER UNA.PREVISION DEL COMPORTA 

MIENTO DE LOS ATRACADEROS, DURANTE EL PERIODO DE LA PREVISION. 

·- LA E~PERIENCIA TAMBIEN .HA DEMOSTRADO QUE LA CANTIDAD DE DATOS 

QUE SE HA DE REUNIR DEPENDE PRINCIPALMENTE DEL FIN PARA EL QUE SE 

REGISTREN LOS DATOS. ASI PUES, ES NECESARIO REUNIR CONTINUAMENTE 

LAS CIFRAS DE DISTRIBUCION ENTRE MODOS DE TRANSPORTE, MIENTRAS 

QUE, POR OTRA PARTE, EN RELACION CON EL SISTEMA DE APILAMIENTO EN 

LOS TINGLADOS SE PUEDEN UTILIZAR DATOS PROCEDENTES DE UNA MUESTRA 

PEQUEÑA OBTENIDA UNA SOLA VEZ, QUE LUEGO SE PUEDE EMPLEAR DURANTE 

UN LARGO PERIODO (EN REALIDAD, MIENTRAS LAS OBSERVACIONES NO INDI 

QUEN MODIFICACIONES CRITICAS DEL SISTEMA). 

PARA LOS FINES DEL ESTUDIO DEL MOVIMIENTO DE MERCANCIAS EN LOS 

MUELLES SE EFECTUO LA REUNION_DE DATOS QUE SE INDICA SEGUIDAMENTE 

• EN EL CUADRO 5 (EL ·cuAL SE PRESENTA UNICAMENTE COMO EJEMPLO, SIN 

SUGERIR. QUE DEBA SEGUIRSE AL PIE DE LA LETRA) • 

# # •• 



Mes: 

Cuildro 1 
Hoja del buque 

1 
!\'o. ~el Nombre 

1 bY-'ue del buque 
1 . ., 

~<~:-r-~ 

Ti;del ITo~':1· . ~ D~~-'" hora D~a y hora Día y hora Tonel3das de Toneladas de Calado del Puerro de. Puerro de Ope-
buque 

1

, ]aje Eslora de llegad:_:e atraque de salida mercancías· mercancfas buque origen destino rado 
_ _ ' descar~adas cargadas 

.. 
(3) ( 4) (5) (6) (7) (8) (9) (1 0) (11) (12) (J 3) (14) 

1 
1 

1 

!J Por orden cron6logico de llegada. 

y B~ques de carga general fraccionada, buque cisterna, b~que granelero, buque especializado, bu::¡ue de pasajeros, orros buques. 

;y·.Ex"";)resado en TRB, TR!\ o TPM. 

Los daros de las columnas (1) a (10) son indispensables. 

Los ·da:os de las coLJmnas (11) a (13) so¡-¡ i;;::por:ames. 

Los daros deJa columna (14) son útiles. 

Cuadro 2 

Daros relativos al itinerario de In c.1 rga 

!\'o. del 1 Nomb;·e 
luque del 

Mercancfas descargildas }.lercancías. cargadas 

· buque en ga­
barra 

en ca-l en \'a· en tiii- en zona de1en ex·\en orros. desde desde \cescte\desde zona de al- desde 1 desde 
e>.:pla otros 
nada -~lugares 

. . . 1 

mi6n ! g6n glado almacena ·iphna- ¡Jugares gabarra cami6n 1

1 

Yag:(m i tingl~ mace na- -

1 

n;ient? al r
1
da ¡ . 1 do miemo al 

· , a1re l1bre / ; 
1 

1 aire libre 

'--~----~---T---+'----~1 --~--~_,·--~·-----T-----T----¡,---~--¡------¡----¡----¡--------
' ¡ : : 

(l) (2) (3) ( 4) . ' (5) . (6) (7) ; (5) (9) 

1 

i 

1 
: 
¡ 

i i 
¡ 

1 ! 

L 

. 
1 

(10) 

1 

1 
¡ 
1 

! 
! 

• 

(11) (12) \(13) (14) 
1 
i 

: ¡ 
1 

1 
i 

(15) 1 (16) 1 
1 

1 
1 

1 

1 

1 

! 
1 

! 

l 1 

-

; 



• • Cu:1dro 3 

l\10VIMIENTO.DE LA CARGA 
r 
, ESC:\RGA 

···ombre del buque: ....•....•..•..•.•.• ,. 1\:o. del muelle: .•..•...••.••.•••• Fecha: ...•.•.•••.•.•••••••. Turno: ......•.•...••.••.. 

1 ~crno rrahaj6 de .....•..•• a ..•.•.•.. ,. No. de cuadrillas ...•..•••.• (ho'ras -descanso) 

ro::-.;:>:J~i:::ión de las cuAdrillas: En el >T::Jelle 

Es·...:l?:> :.::Hiz::do: ............... srGas d::- .r-.:..;ene ..••.•..•.• ~ c::orrerillas ele,·adoras 

or=.sdeic;=crh·i.Jad: De ..•• ; •.••.••• ¡¡ ..••••.•••. · l'o. de cu3.:rilJas ..•..•.... _ •• 
' 

?-.lmi,•os ..........•.••.• 

:·· 

TO,TL\1 E DE L.'.S ;\í ;:-RC:\l'CIAS DESCARGADAS E:\' 

1 

....... traer..:~:-

••••.• plata:o:=_ 
mas C::­
remol­
::¡u e. 

1 •. 

.1, ipo de productos Tin¡:lado Zona de a]macenamienro \ Zona re;;_ ul<'ldora a. con~ 1 Carretera F erro:::a rril Gabarra Toral 

1 l TOTAL 

¡t-echa 

1 
i 

l. 

2. 

3. 

4. 

5. 

etc. 

al aire libre 1 plazo . 
! 

1 1 

1 1· 
--~--------~----~--~--~--~-¡ 

Cuadrú 'i· 

FORMULARIO PARA LA REUNION DE DATOS EN ZOJ'\AS REGULADORAS 

Informe correspondiente al tinglado No. 

Zona d'e apihmienro al aire libre No. 

Tonelaje rotal al 1 frocedeme de Destinado a 
principio del día f-----...,....l--..,----~---;-::~--:--+--::-:---¡:::----:-;-;-¡.;-;-::--=-:;:--¡--,:::;=:::-=-r-:;:::::-;---j 

1 
G b 1 e '6 1 " 6 1 Or~o- ¡' ~o--J Gal·.-t·r" 1 Can11""'n 1 \'acr __ ón Otros 1

1 
Toral . a o; rra 

1

- .a_;n 1 n l , a g n , ~ : ' e o •J o u _ 

i 
1 

·1 

1 

Tonelaje rora] al 
final del dfa 



Cuadro 5 
--

RESUMEN DE LA REUNION DE DATOS EN LOS PUERTOS ESTUDIADOS 

-·· 

Karachi ·valparaiso Malta 

Reunión de datos en 
los formularios de 
los cuadros: 1/2 contfnua durante contfnua durante contfnua durante 

dos meses seis meses seis meses 

3 id e m id e m id e m 

-4 id e m id e m no se facilitaron 

Datos sobre apila-- tres semanas de cuatro semanas tres semanas de 
miento en tinglados; observaciones de observacio,...- observaciones 
transbordo de buque por el equipo nes por el equipo por el equipo 
a tingladojcomposi-
ción del equipojci--

1 clo de elevación/ -

. prácticas <;le trabajo 
i 

Demora en la entre- una muestra sa-- una muestra saca- una muestra sa--
cada de los archi da de los architos cada de los archi ga - -vos del puerto del puerto vos del puerto 

Sistema ferrovia-- . de los archivos no se facilitó in- no hay sistema 
rio del puerto sobre formación ferroviario 

oferta y deman-
da 

El formulario más importante para este estudio es el de registro 
de los tumos de trabajo (cuadro 3), que proporciona información sobre 
los elementos siguientes: 

l. Mano de obra utilizada 
2. Asignación de cuadrillas 
3. Tiempo de inactividad 
4. 1

. quipo utilizado 

5. Ritmo de trabajo 
6. Itinerario seguido por la 

carga 
· 7. Clases de carga 
8. Participación de cada clase 

de carga en el tráfico total. 

i 

1 

• 
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MOVIMIENTO DE MERCANCIAS EN.LOS PUESTOS DE ATRAQUE, OCUPACION 

DE ESTOS ·Y TIEMPO DE ROTACION DE LOS BUQUES. 

SI LOS .BUQUES LLEGARAN A LOS PUERTOS CON ABSOLUTA REGULARIDAD 

Y EL TIEMPO PARA DESCARGARLOS Y CARGARLOS FUESE CONSTANTE, SERIA 

MUY FACIL DETERMINAR EL NIVEL DE CAPACIDAD DE ATRAQUE QUE GARANTl 

ZARIA TANTO LA PLENA UTILIZACION DE LOS PUERTOS COMO LA SUPRESION 

DEL TIEMPO DE ESPERA. DESGRACIADAMENTE, ESTA SITUACION IDEAL NON 

CA SE PRODUCE EN LA PRACTICA. EN REALIDAD, LOS. BUQUES LLEGAN A 

LOS PUERTOS DE MODO IMPRtVISIBLE, Y ASI SUCEDE NO SOLO CON LOS 

TRAMPS, SINO TAMBIEN.CON LOS DE LINEA REGULAR. POR OTRA PARTE, EL 

TIEMPO NECESARIO PARA DESCARGAR Y CARGAR LOS BUQUES VARIA CONSID~ 

RABLEMENTE, NO SOLO DEBIDO A LAS DISTINTAS CANTIDADES Y CATEGORIAS 

DE MERCANCIAS QUE SE MAN¡PUL.AN, SINO TAMBIEN A UNA MULTITUD DE FAC 

TORES QUE SE CQl\1BINAN PARA AFECTAR EL RITMO DE MANIPULACION DE LA 

CARGA. 

DE ESTA COMBINACION DE FACTORES - RITMO VARIABLE DE LLEGADA DE 

LOS.BUQUES. Y VARIACION DEL.TIEMPO DE DESCARGA Y CARGA- RESULTA 

QUE SOL? SE~~POD:fUA GARANTIZAR UNA TASA BE OCUPACION DE L"OS PUESTOS 

DE ATRAQUE DEL 100% .MEDIANTE UNA COLA CONTINUA Y A MENUDO MUY LAR 

GA - DE BUQUES. DE MODO ANALOGO, SOLO SE PODRIA GARANTIZAR QUE LOS 

BUQUES NUNCA TENDRIAN QUE HACER COLA PARA ATRACAR SI SE ACEPTARA 

UNA TASA MEDIA MUY BAJA DE OCUPACION DE LOS PUESTOS DE ATRAQUE. 

NINGUNA DE ESTAS DOS SOLUCIONES ES ACEPTABLE. LO QUE SE BUSCA ES 

UN TERMINO MEDIO ENTRE ESTOS DOS EKTREMOS~ 

EXAMINEMOS PRIMERO LOS COSTOS PORTUARIOS. SE COMPONEN DE DOS. 

PARTES: 

UN COMPONENTE FIJO QUE ES INDEPENDIENTE DEL TONELAJE MANIJ?ULl:.-· 
' 

DO (ENTRAN EN ESTA CATEGORIA LOS COSTOS DE CA.PlTAL DE LOS MUE-

.f. .. LES, AL.MA.CENES, GRUAS, ETC~) . 

# #. ~ 

' ... 
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UN COMPONENTE VARIABLE QUE DEPENDE DEL TONELAJE MANIPULADO 

(ENTRAN EN ESTA CATEGORIA LOS COSTOS DE MANO DE OBRA Y DE PER 

SONAL, COMBUSTIBLE, CONSERVACION, ETC). 

A MEDIDA QUE AUME_NTA EL TONELAJE QUE PASA POR UN PUESTO DE 

ATRAQUE, DISMINUYE EL COMPONENTE FIJO EXPRESADO COMO COSTO POR 

TONELADA. EL COMPONENTE VARIABLE, SI SE EXPRESA TAMBIEN COMO COSTO 

POR TONELADA, PERMANECERA PROBABLEMENTE BASTANTE ESTABLE HASTA QUE 

EL PUESTO DE ATRAQUE SE VEA OBLIGADO A ACEPTAR UN TONELAJE MUY ELE 

V~DO, PUNTO A PARTIR DEL CUAL EL COSTO VARIABLE POR TONELADA TEN--

DERA A CRECER PORQUE HABRA QUE TRABAJAR HORAS EXTRAORDINARIAS Y RE­

CURRIR A METODOS MAS COSTOSOS PARA ELEVAR EL RITMO DE MANIPULA--­

CION DE LA CARGA. LA.FIGURA 1 ILUSTRA EN FORMA DE DIAGRAMA LA RE­

LACION EXISTENTE ENTRE EL COSTO PORTUARIO POR TONELADA Y EL VOLU-­

MEN DEL TRAFICO. 

SE PUEDE OBSERVAR QUE LA CURVA DEL COSTO PORTUARIO (QUE ES LA 

SUMA DE LOS COMPONENTES FIJO Y VARIABLE) ALCANZA UN VALOR MINIMO · 

CUANDO LA TASA DE REDUCCION DEL COSTO FIJO POR TONELADA ES IGUAL 

A LA TASA DE INCREMENTO DEL COSTO VARIABLE POR TONELADA (PUNTO A 

EN LA GRAFICA). 

EXAMINEMOS A CONTINUACION EL-COSTO DEL TIEMPO DE PERMANENCIA EN 

PUERTO. DICHO TIEMPO SE COMPONE TAMBIEN DE DOS PARTES: 

EL TIEMPO DE PERMANENCIA DEL BUQUE EN EL PUESTO DE ATRAQUE (IN 

CLUIDO EL TIEMPO NECESARIO PARA ATRACAR Y DESATRACAR); 

EL TIEMPO QUE EL BUQUE PASA ESPERANDO A QUE HAYA UN PUESTO DE 

ATRAQUE DISPONIBLE. 

A MEDIDA QUE AUMENTA EL TRAFICO Y EL PUERTO SE VE OBLIGADO A 

INTENSIFICAR EL MOVIMIENTO DE MERCANCIAS, SE PRODUCEN DOS EFECTOS. 

EL TIEMPO DE.PERMANENCIA DEL BUQUE EN EL PUESTO DE ATRAQUE SE RE­

DUCE LIGERAMENTE MEDIANTE UN TRABAJO MAS INTENSIVO (HORAS EXTRAOR 

DINARIAS, ETC), PERO EL TIEMPO DE ESPERA DE LOS BUQUES ANTES DE 

ATRACAR AUMENTA DEBIDO AL INCF.EMEN'1'0 DE LA TASA DE OCUPACION DE 

• 
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LOS J?UE~TQ~ PE AT:R.A.QUE l?RODUC:J::DO rOR EJ:. !11\YO:R, 'l'Ml:'~CO, 1\ N+-YE~E.S 

A.LTO$ DE óCUJ?A.CJ::ON EL AUMENTO. DEL TI'EI'tP.O DE E$'?.EM· ES VE:R.DJ\DEM'"' 

MENTE ESPECTACULAR. (VEASE LA.$ FIGUMS 4 A 6) , ESTE EFECTO SE RESU .. -
ME TAMBJ:EN GMfiCA,MENTE EN LA fJGUM 2. 

J;>J\M COMl?RENDER LA ;E\ELACI'ON EX:f:STENTE ENTRE EL MOVJ:t{I:ENTO DE 

MER,CANCIAS EN LOS :PUESTO$ DE .A.TMQUE Y _LO$ GA$'I'OS TO'l'ALES QUE SE 

SOP?RTAN EN EL ;E>UERTO, E~ NECESAR~O SUMJ\R LOS CQS'l'OS l?ORTUAR:r:·os 

Y LOS COSTOS TOTALES DE J?E:RMJ\NENCXA~ A.SI SE. MCE EN LA, FIGUM 3. 

SE PUEDE OBSERVAR QO"E LOS GASTOS TOT.A.LEs· EN PUERTO POR TONEL!\ 

. DA T;J:ENEN Tl\MBIEN UN PUNTO MI'NIMO (PUNTO B EN EL GRAFICO) , PERO 

_É:sTE MINI:MO (I:NCLUlDO EL COSTO DE l?ERW-\NENCJ::.l\) SE ALCA.NZA A UN 

NIVEL DE MOVIMI:ENTO DE ME:RCANCI.A.S MUX J:'NFERI'OR AL QUE CONDUCE AL 

COSTO PORTU.A.R.IO MINI':MO (PUNTO A) • ES PRECISO QUE LAS ADMINISTRA,... 

CI.ONES PORTUARIAS TENGAN CONCJENC;I::J\ DE ESTE A,SPECTO TAN JM?Q;RTAN 

TE. AL TRATAR DE R.EDUC;r:J~ AL M;I:N;I:MO- SUS l?ROP!OS GASTOS EN DETIU-~ 

MENTO DE LOS A.F,MADORES, UNA ADMIN!'STMCION CO!\RERIA EL :RlESGO 'DE 

QUE SE PRODUJERAN LARGAS COLAS DE BUQUES CON LA PROBABLE CONSE-­

CUENCIA DE QUE SE IMJ?USIERA UN R.EC.A.R.GO PORTUA~IO QUE PODIUA TE-..­

NER GRAVES REPERCUSIONES PARA LA ECONOMIA DEL P.A.TS. 

-EL~ NIVEL. DE~ MOV:r:MrENTO DE MERC.A.NCrAs Y DE ocuP.A.ClON DE Los 

PUESTOS DE· ATRAQUE EN QUE SE OBTENGA EL COSTO PORTUARIO TOTAL MI 

NIMO DEPENDER!\ DE LA MAGNITUD DE LOS DIST:E'NTOS.ELE:MENTOS DEL COS 

TQ. ESTA ES LA.RA,ZON POR LA CUAL LAS FIGURAS 1, 2 Y 3 NO TIENEN 

ESCALAS CUANTIFICADAS. POR. OTRA, PARTE, EL PUNTO DE COSTO MJNI:MO 

DEPENDE DE LA RELACION ENTRE LA QCUl?ACION DEL PUESTO DE ATMQUE 

Y EL TIEMPO DE ESl?ERA DE LOS BUQUES. 

LA RELACION ENTRE LA OCUPACION DE·L PUESTO DE A'I'MQUE Y EL .-~ 

TIEMPO DE ESPERA, DE LOS "BUQUES ES MUY COM:E>LEJ'A., PUEDE SER ESTU.,.. 

DIADA MEDIANTE UNA, TECNICÁ.. Ml\TEMA,TICA CONQCl'DA COMO TEOR.;tA DE LAS 

COLAS. SI SE ANALlZAN -. EL SI.STEMA. DE LLEGADAS Y LqS TI'EM·:E>OS DE 

DE~:)CARGA. Y CA,R,Gl\. DE LOS BUQUES, ES ;r?QS,lBLE CALCULAR. LA REIJ\Cl'ON. 

# # •• 
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. . . 

EXISTENTE ENTRE EL NUMERO DE PUESTOS DE ATRAQUE, LA TASA MED~A DE 

OCUPACION DE LOS MISMOS. Y EL TIEMPO DE ESPERA PREVISTO. LAS FIGU-. 

RAS 4, 5 Y.6 ILUSTRAN ESTA RELACION PARA LOS CASOS DE 2, 6 Y 10 

PUESTOS DE ATRAQUE, RESPECTIVAMENTE. EL CUADRO 1 ES MAS DETALLA­

DO Y,PERMITE OBTENER CURVAS SIMILARES PARA DISTINTOS NUMEROS DE 
b 

PUESTOS DE ATRAQUE. 

AHORA BIEN, CUANDO SE COMPARAN LOS RESULTADOS OBTENIDOS EN DI 

CHAS CURVAS CON LA SITUACION EXISTENTE EN LOS PUERTOS, SE DESCU­

BRE QUE,LOS RESULTADOS DE LA TEORIA DE LAS COLAS TIENDEN A.EXAGE 

RAR EL TIEMPO MEDIO DE ESPERA DE LOS BUQUES. ESTE FENOMENO ES 

PARTICULARMENTE VISIBLE A NIVELES ALTOS DE OCUPACION DE LOS ATRA 

QUES. ELLO SE DEBE A QUE UN PUERTO DISPONE DE DIVERSOS PROCEDI­

MIENTOS PARA HACER FRENTE A LOS PERIODOS DE MAXIMA DEMANDA, QUE 

LE PERMITEN EVITAR LAS COLAS EXTREMADAMENTE LARGAS QUE PODRIAN 

DE OTRO MODO PRODUCIRSE. ENTRE LOS PROCEDIMIENTOS -MAS IMPORTAN-­

TES CABE MENCIONAR LOS DOS SIGUIENTES; 

UN INCREMENTO PROVISIONAL DE LA CAPACIDAD DE ATRAQUE"MEDIAN­

TE LA UTILIZACION DE AMARRES (O EL DOBLE ATRAQUE DE BUQUES); . 

UN. INCREMENTO PROVISIONAL DEL RITMO DE MANIPunACION:,J DE LA 

CARGA MEDIANTE LA UTILIZACION DE UN NUMERO MAYOR DE CUADRILLAS, 

O DE CUADRILLAS MAYORES, Y RECBRR~-ENDG .A.--LAS HORAS EXTRAORDINA 

RIAS. 

AMBOS METODOS ENTRANAN CIERTOS COSTOS ADICIONALES, PERO ESTOS 

$ERAN PROBABLEMENTE MUCHO MENORES QUE EL DE LA CONGESTION QUE DE 

~O CONTRARIO SE PR.OVOCARIA. 

EL H.ECHO DE QUE UN PUERTO PUEDA INCREMENTAR PROVISIONALMENTE . 

SU CAPACIDAD EN LAS FORMAS ANTERIORMENTE SENALADAS NO INVALIDA LA 

RELACION EXISTENTE ENTRE LA OCUPACION DE LOS PUESTOS DE .ATRAQUE Y. 

EL TIEMPO DE ROTACION DE ~OS BUQU~S. EN REALIDAD, UNA$ CURVAS COMO 

LAS QUE APARECEN EN LAS FIGURAS 4, 5 Y 6 PERMITEN MEDI'R EL BENEFI­

CIO PROBABLE DE UN INCREMENTO PERMANENTE DE LA CAPACIDAD. DADO 

• 
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Rcl¡¡,cJ6n entre la ocupación de los puestos de atraque y el tiempo de espero de los buques: caso de 6 ·;,uestos de otrac¡:.;~ 

¡ .. 
' . ' 

··:- ~ .... 

:· : ...... ~ 

·.· .. . ·-.:-.:.: ... 

.. . ~- -· -.. .. :_:-·· 

.. . ,.• . 
.. , . . ,. 

Duración 
del ~crvicio 

6 días 

Duración 
del servicio . 

4 días 

Duración 
del servicio· 

2 días 

Duración 
.del servicio 

1--día 

~z~z~r ________ ~r:----~--L---------L'~----~------~~~----~--------~-------J 
0.60 0.65 0.70 ,0.75 0.80 0.85 0.90 . .0.95 

Ocupación de los puestos de atraque 

' .. •t. 

FrouRA S 
~ . . . . . 

Relación entre la ocupación de los puestos de atrnque y el tiempo de espera de los buques: caso de 10 puestos de atrllque 

\ 

·-·:···. -.;· ---i··~:: ., -1 ·_.·,- ... 

0.60 0.65 0.70 0.75 0~80 

Ocupación de los pur~ltos do atraque 

.Ii. 

0.85 0.90 0.95 

Duración. 
del'servicio 

6 días 

Duración 
del servicio 

4 días 

Duración 
del servicio 

2 días · 

Duración 
del· "servido 

1 día 

• 
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tWUP.A. 6 
Hclacl6 o rnlre !a ()('1J¡r>~db~: dt l.oi pucJf,or d~ ·.• .. í-.·•:;ue '1 el t!tm¡x. dt e-spc1111_d~ Jos buquts: Cli-SO de 2 pt:tifo• 11.: atraque 

L <>. 

1-
r--
1 

~-
1 

l 
0.&-:l 0.65 0.70 0.85 

FiOU~· 7 
Ef~!o de la rcducd6n del tlcmp<: de dcse2rga 
.- y cur;a en ti tiempo de rotación : 

' · Tiempo de descarga 
Tiempo de espera Y._caru~ , 

.:.:;,.... _____ ._...,...------,...,A...,_ _____ ,.J 
~------ - ,. 

-

' 1 
1 
/ 

l 
i 

0.95 

CH .. if .. ,;o, 
del ~cnícío 

6 dlu 

Du;.ac;ú11 
·del s.tr.ícia . -

4 dlki o 

· Ouraci6n · 
del s.ervicir, .. 

:Z d{as 

DU(ación 
<kl ~erviclo 

1 Jle 
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Cuadro 1 

Relación entre el ticm:.""' de ~pera y el tiempo de FY' ... rrido ~~ ·-
- ·;::- ¡ ., .. 

-------------.,.-.,-----

1 J 4 7 JJ 11 1 6 . 9, ·, JO 
.•.·•• 1 '•' 

JJ 8 - ~~- . . ~-
·-·- ----- ----------------------,-----'-...........,,.........,-----------'----------------"-· 

T= de ocupación de 
los puestos de atraque 

0,050 
0,100 
0,150 
0,200 
0,250 
0,300 
0,350 
0,400 '· 
0,450 
ú,5oo 
0,550 
0,575 
0,600 
0,625 
0,650 
0,675 

., .. 0,700 
0,725 
0,750 
0,775 ·. 
0,800 
0,825 . 
0,850 
0,875 
0,900 
0,925 
0,950 
0,915 

0,053 
0,111 
0,176 
0,250 
0,333-
0,429 
0,538 
0,667 
0,818 
1,000 
1,222 
1,353 
1,5QO 

. 1,667. 
1,857 
2,007 
2,333 
2,636 
3,000 
3,444 
4,000 
4,714 
5,667 
7,000. 
9,000 

12,333 
19,000 
38,999 

~ · .. ' .. -
0,003 0,0 0,0 0,0 . 0,0 . 0,0 0,0 . ' 0,0 . ' . 0,0 0,0 0,0 0,0 . 0,0 0,0 - o,o.so 
0,010 0,001 0,0 0,0 0,0 0,0 0,0 .0,0 . ; 0,0 0,0 0,0 0,0 0,0 0,0 . . 0,100 
0,023 7 0,004 0,001 0,0 0,0 0,0 . 0,0 . .' 0,0 . 0,0 0,0 0,0 0,0 0,0 0,0 0,150 
o,042 ·o, oJo o,oo3 o,oo1 o,o o,o · o,o ~<- 'o,o ·_ ,_. O ;O--· --o o -''---o o-----· o o---· . o,o · ·• o,o · 0,200 
0,067 0,020 0,007. 0,003 0,001 0,0 .. 0,0 ' 0,0 . (, o:o . . o:o - . o:o o:o 0,0 0,0 0,250 
0,099 0,033 0,013 0,006 · 0,003 0,001 0,00( . 0,0 .. Ó,O . 0,0 0,0 · 0,0 0,0 0,0 · · 0,300 . 
o,I<W o,053 o,o23 o,ou o.o~ o,oo3 o,oo2 .,.-·o,oo1< :o,ooi o,o. o,o o,o .. o,o_ .. o.o _,«?...~!'-(). 
o,J90 .o,o78 o,o38 o.o20 o,on o.oo6-- o,oD4 ·· o,oo2 -~··o,oor- ·o.ooc ·o;<xw---o.o --- · · ·o;o · · ··o;ó o,400 
0,254 0,113 0,058 0,033 0,0.:!0 . 0,012 0,008 .. 0,005 0,003 0,002 0,002 0,001 0,001 0,001 0,4.50 . 
0,333 0,158 0,087 0,052 0,03} 0,022 0,015 0,010 ·, 0,007 0,005 0,004 0,003 0,002 O,CKJ2 0,500 · 
0,434 0,217 0,126 0,079 0,053 .• 0,037 0,026 0,019 0,014 0,010 0,008 . 0,006 0,005 0,004 . 0,550 
0,494 ·0,254 0,151 0,097 0,055 . 0,047 0,034 0,025 0,019 0,014 0,011 0,009 0,007 0,005 0,575: & . 
0,562 . 0,296 0,179 0,118 0,0&2 0,059 O,OM 0,033 0,025 0,020 0,016 0,012 0,010 0,008 0,600. ::::._· 
0,641 0,344 · 0,213 . 0,143 0,101 0,074 0,056 O,OH 0,034 0,027 0,021 0,017 0,014 0,012 0,625 ·' 
o,7J2 ·. 0,401 · o,253 · 0,173 . 0,124 o,on o,071' ·· o~o55 · o,o-1-4 o,o35 . 6,029 o,o24 o,o2o o,o16 0,650 
0,837 0,468 . 0,301 .. 0,209 . 0,152 0,115 0,070 0,071 .. 0,057 0,047 0,038 0,032 0,027 0,023 ·. 0,675 
0,961 0,547 0,357 . 0,252 0,1 S7 0,143 0,113 : 0,091 0,074 . 0,061 0,051 0,043 .· 0,037 o 0,031 0,700 

. 1,108. 0,642 0,426 0,305 0,229 0,178 0,142 . :0,115 • 0,095 . '0,030 0,067 0,058 0,049 0,043 0,725. 
1 ,286. __ o, 7~7..- _0,509 . 0,369 ___ 0,.2S1 . 0,.221 0,178, ~ -0,147-- ... o,I-23~ --0,104-- o,089 - -0,076 --- o,o66---0,058-~-o,7.50 ·· 
1,504 0,899 . o,614 0,451 0,341 0,276 o,m .. · o,187 ·: o,158 o,135 · o,ll7. o.1o2 · o,os9 o,079 · o,ns 
1,778. 1,079 0,746 0,554 0,431 . '0,347 0,286. -:0,24{) . 0,205. 0,176 0,154 0,135 0,119 0,106 . 0,800 
2,131 1,311' 0,917 0,689 0,543 .. 0,441 0,367.: : 0,311 .. 0,267 .. 0,232:-- 0,-204 0;181 .. 0,161 0,145 · .. 0,825 
2,604 :-1,623 . 1,149 0,873 0,693 0,569 0,477: .'; O,<W8 ··· 0,353. ,- 0,310 0,274 0,245 . 0,220 0,199 . 0,8.50 
3,267 2,062 1,476 .. 1,132 . 0,908 . 0,751 0,635 \0,547 :': 0,478 . 0,422 ··. 0,376 0,338 . 0,306 0,278 0,875 
4,263 2,724 1,969 1,525 1.234 1,028·· o,8it.:'·o,761 ·o,669 o,594 o,533 0,482 0,4.39 0,402 0,900 
5,926 . 3,829 2,796 2,185 1,782 1,497 . 1,285: '1,122 :. '0,993 0,888 0,802 0~729 0,668. :0,614 0,92S 
9,256 6,047 4,457 3,511 z.sss 2.441 z.uo' .. :, 1,855 1,651. 1,486 . 1,348 1.233 1,134 1,049 o,9.so 

19,252 12,708 9,451 7,504 6,211 .. .5,.291 4,602_. 4,068. 3,642 3,295. 3,006 2,762 2,553 2,373 0,975 

· .•.. 
F~11tts: CAicu!01 d<CJwdos por ia =e'J.rla de la UNCTAD ~~~la fórmula de Lo. tU~rla -óe bu .:.:..U (ó:s:ribodt.>:! .t., Po¡_,;,;~-~ J...:. Ue¡¡ad.o.c M .bui¡IJCI '1 d!Jtrlbud6n u¡x}o.:ocw pua loa l~'Y.',' ,'!> ,..,.,:.idc,}. 

Se "";;>uso qwo los pue><"' óo o.1.n0qwo ae.!Uignab.Ln por .crd=·~,.:, de lkpda-<lo b ·buqU<!!L · · .. ··.,· 
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QUE EL TRAFICO DEL PROXIMO AÑO SERA MAYOR QUE EL DEL ACTUAL, -­

SERA E:RE.CISO CREAR UNA MAYOR CAPACIDAD PARA EVITAR LA CONGESTION 

DEL PUERTO. ESTE TENDRA QUE CREAR NUEVOS PUESTOS DE ATRAQUE O 

AUMENTAR LA CAPACIDAD DE LOS EXISTENTES (O QUIZA HACER AMBAS CO 

SAS A LA VEZ). EL EJEMPLO SIGUIENTE ILUSTRA LA FORMA EN QUE 

CURVAS SIMILARES A LAS ANTERIORES PUEDEN SER UTILIZADAS TANTO 

POR LOS PLANIFICADORES COMO POR LOS ADMINISTRADORES DE PUERTOS 

PARA INDICAR EL TIPO DE MEDIDAS QUE SON NECESARIAS SI SE QUIERE 

EVITAR UN AUMENTO DEL TIEMPO DE ROTACION DE-LOS BUQUES. 

E.:[EMPLO. 

UN PUERTO MANIPULA ACTUALME}JTE 900,000 TONELADAS DE.CARGA GENERAL 

AL AÑO.CON 6 PUESTOS DE ATRAQUE. LA TASA MEDIA DE OCUPACION DE 

ESOS PUESTOS ES D~L 75%, . EL TIEMPO MEDIO Da DESCARGA Y CARGA ES 

DE CUATRO DIAS Y LOS BUQUES PASAN UN PROMEDIO DE 1,1 DIAS (VEA­

SE LA FIGURA 5) ESPERANDO A QUE UN ATRAQUE QUEDE LIBRE. LAS PRE­

VISIONES INDICAN QUE EN UN .PLAZO DE DOS AÑOS LA CANTIDAD DE CAR­

GA MANIPULADA HABRA AUM~NTADO HASTA 1.050,000 TONELADASANUALES. 

SE PUEDEN COMPARAR LAS DOS-MANERAS DE HACER FRENTE A ESTE AUMEN-

TO, A SABER: 

LA CONSTRUCCION DE NUEVOS PUESTOS DE ATRAQUE; 

UN AUMENTO DE LA CAPACIDAD DE LOS EXISTENTES CON OBJETO DE QUE 

NO AUMENTE EL TIEMPO TOTAL DE PERMANENCIA DE LOS BUQUES EN. EL 

PUERTO. 

SOLUCION A - CONSTRUIR UN NUEVO PUESTO DE ATRAQUE LLEVARlA A LA 

SITUACION SIGUIENTE: 

MOVIMIENTO TOTAL 

NUMERO DE PUESTOS DE ATRAQUE 

MOVIMIENTO MEDIO DE MERCAN-­

CIAS POR PUESTOS 

1.050,000 TONELADAS POR A'ÑO 

~ :¡ 

:· 150,000 TONELADAS POR AfiO .. 

(COMO ANTES) 

# # •• 
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TASA. DE OCUPAC;CQN DE LOS J?UE$TOS 
TIEMPO DE DESCARGA Y CARGA · 
TIEMP0 MEDlO PE E~PEM DE LOS 
BUQUES 

TIEMPO MEDIO DE l?Eru-tA.NENCIA 

DE LOS BUQUES EN EL PUERTO 

7 5% CCOMIZ? ANTES) 
4 D¡'J\S (COMO ANTES) 

O~ 8 8 DJA~ (VEAS E EL CU,A.DRO 1) 

ASI PUES, UNA FQRM.A, DE HACEF. fF.ENTE !\ UN JNC:l\EMENTO DEL TMF~ .... 

CO DEL 17% CONSJ:STE EN ,AUMENTAR EN LA PROPORC:ION CORR.ESPOND:rENTE 
EL NUMERO DE PUESTOS DE A-TRAQUE. CON ELLO SE CONSIGUE TAAB;CEN UNA 

LIGER.l\ R.EDUCCION DEL TJEMPO TOTAL DE l?E:RIV'J\NENC;I:A DE LOS BUQUES EN 
EL PUERTO (4,88 D.J::A.S EN VEZ DE 5,1), 

SOLUCION B - 2\UMENTAR LA. CAPJ\ClDAD INT:R,~CNSECJ\ DE LOS J?UESTOS. EXIS­
TENTES: 

AL AUMENTAR LA CA.PACJDJ\D EN UN 17% (COMO CONSECUENC:.tA DE UN IN 

CREMENTO.DEL 17% EN EL RJ:TMO EFECTJVO DE DESCAR.GA.Y CARGA) SELLE 
GARIA A LA SIGUIENTE SITUACION: 

MOVIMIENTO TOTAL 

NUMERO DE PUESTOS DE ATRAQUE 

MOVIMIENTO MEDIO DE MERCAN-­
CIAS POR PUESTO 
TIEMPO DE DESCARGA. Y CARGA 
TASA DE OCUPACION DE LOS PUES­
TOS 
TIEMPO MEDIO DE ESPERA DE LOS 
BUQUES 

TIEMPO MEDIO DE PE:RMANENC:J:'A 

DE LOS BUQUES EN EL PUERTO 

1 , O 5O , O O O TONELAD.A.S P.OR A~ O 

6 

175,000 TONELADAS POR ANO 

: · 3 .. 4 3 D :.tAS 

75% (COMO ANTES) 

O • 9 6 D :r.·AS (VEAS E EL CUADRO . 1) . 

4.39 DlAS 

PUEDE VERSE QUE UN INCREMENTO DEL 17% EN LA PRODUCTIVlDAD EFEC 

TIVA CUBRE EL 1\UMENTO DEL TRA.F ICO MUCHO MEJOR QUE UN INCREMENTO 

## •• 
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DEL 17% EN EL NUMERO DE PUESTOS DE ATRAQUE, DADO QUE REDUCE EN 

MEDIO DIA EL TIEMPO MEDIO DE PERMANENCIA DE LOS BUQUES EN EL 

PUERTO. TAL INCREMENTO DE LA PRODUCTIVIDAD EFECTIVA PODRIA CON 

SEGUIRSE SIMPLEMENTE MEDIANTE _UNA ~·REDUCC.ION DEL TIEMPO MUERTO~ 

DURANTE LOS PER::CODOS DE TRAFICO INTENSO, EN QUE EL TIEMPO 

DE ESPERA DE LOS BUQUES PUEDE SER IGUAL O SUPERIOR AL TIEMPO 

DE DESCARGA Y CARGA, EL EFECTO DE UNA REDUCCION EN EL TIEMPO 
. . . . 

DE DESCARGA Y CARGA PUEDE SER VERDADERAMENTE ESPECTACULAR. UN 

EXPERIMENTO REALIZADO CON EL MODELO DE SU1ULACION DEL PUERTO 

DE KARACHI INDICO QUE CUANDO LOS BUQUES PERMANECIAN UN PROME-­

DIO DE 8 DIAS EN EL PUERTO (4 DIAS ESPERANDO A QUE HUBIES~ UN 

ATRAQUE DISPONIBLE Y 4 DIAS DESCARGANDO Y CARGANDO) UN TRAB~Jq 

MAS INTENSIVO, QUE PROVOCO UNA REDUCCION DE MEDIO DIA EN EL 

TIE.MPO DE DESCARGA Y CARGA, PERMITIO DISMINUIR EN LA MITAD EL 

~ TIEMPO DE ESPERA DEL BUQUE: DE 4 DIAS A 2 DIAS. ESTO QUEDA 

ILUSTRADO EN LA FUGURA 7. 

ESTE FENOMENO REV::CSTE UNA EXTMORDINARIA IMPORTANCIA. COt-JD!:!_ 

CE A LA CONCLUSION GENERAL DE QUE , DURANTE LOS PERIODOS DE 

CONGESTION PORTU~RI~, UF SERVICIO LO~ MAS INTENSIVO P0SEBLE· FA= 

VORECE LOS INTERESES DE TODOS LOS USUARIOS DEL PUERTO. LOS 

COSTOS ADICIONALES DE UN TRABAJO MAS INTENSIVO SERAN, SIN DUDA, 

MENORES QUE LOS ELEVADOS COSTOS QUE ENTRAÑA LA INMOVILI~.AC.ION 

pE LOS BUQUES. 

CONSIDEREMOS EL EJEMPLO SIGUIENTE. DOS BUQUES LLEGAN SIMUL­

TANEAMENTE A UN PUERTO. HAY PRECISAMENTE DOS PUESTOS DE ATRAQUE 

LIBRES, PERO COMO TODOS LOS DEMAS ESTAJ:-1 OCUPADOS,~ LOS RECURSOS 

DISPONIBLES (MANO DE. OBRA Y EQUIPO MECANICO) NO BASTAN PARA UN 

SERVICIO COMPLETO EN TODAS LAS ESCOTILLAS DE AMBOS BUQUES. HAY 

DOS MANERAS DE UTILIZAR ESOS RECURSOS :. O B::CEN SE EFECTUA UN 
. . . 

TRABAJO INTENSIVO EN UN SOLO B~QUE PARA DESCARGARLO EN DOS DTAS, 

O BIEN AMBOS BUQUES COMPARTEN J;l.OR IGUAL DICHOS RECURSOS EN CUYO 

' 
# # •• 
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CASO LLEVARA CUATRO DIAS DESCARGARLOS. ¿CUAL DE LAS DOS SOLUCIO 

NES HA DE ESCOGER EL PUERTO? 

LA FIGURA 8 ILUSTRA EL EFECTO DE CADA UNA DE ESAS SOLUCIONES 

EN LOS TIEMPOS DE ROTACION DE AMBOS BUQUES. 

FIGURA 8 

CÓMPARACION ENTRE EL TRABAJO INTENSIVO Y EL REPARTO DE LOS RECUR 

SOS DISPONIBLES. 

SOLUCION A 

"TRABAJO INTENSIVO" 

SOLUCION B 

"REPARTO DE RECURSOS" 

~f/ z 
t7 7 

Z-/1 
z /{ 

TIEMPO TOTAL DE PER­

MANENCIA DEL BUQUE EN 

EL PUERTO: 

6 DIAS 

DIAS 

TIEMPO TOTAL DE PER­

MANENCIA DEL BUQUE 

EN EL PUERTO: 8 DIAS 

ES EVIDENTE QUE, A _LA LARGA, EL TRABAJO INTENSIVO ES VENTAJO­

SO PARA EL ARMADOR, AUN CUANDO PUEDE HABER MOMENTOS EN QUE NO SE 

PRESTE NINGUN SERVICIO A SU BUQUE. 

• 

DESGRACIADAMENTE, LAS ADMINISTRACIONES PORTUARIAS NO SIEMPRE 

DISPONEN DE LOS MEDIOS SUFICIEN'I'ES PARA GARANTIZAR LA PRESTACION • 
. - . ' 

DE LOS SERVICIOS INTENSIVOS A LOS BUQUES. EL RI'.rHO. DE CARGA SUE-

LE DEPENDER DE LOS CONSIGNATARIOS; QUE, SI EL BUQUE VA ADELANTA-

# # •• 
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DO EN RELACION CON LAS PREV:C'S~X>NE{S, PUEDEN J?REFER;!:R PELI·BEMD.A. .... 

MEN'rE QUE .LA. DESCARGA Y CARGA DUREN UN NUMERO DETERMJ:NADO DE 

DIAS. ESTA LENTI.TUD DELIBEMDA DEL RITMO DE DESCARGA Y CARGA 

PUEDE TENER, EN PERIODOS DE ESPERA PROLONGADA, UN EFECTO DESAS 

TROSO SOBRE EL TIEMPO TOTAL DE :. ROTJ\CION DE LOS BUQUES. 

RELACION ENTRE EL SISTEMA DE MAN;I:l?ULAClON A BORDO Y EL SISTEMA. 

DE TMSIJ\ClON 

I. COORDINA.CION DE·LAS OPERACl:ONES 

CA.DA UNO DE LOS ELEMENTOS DEL Sl'STE!-U\ DEL PUESTO DE' ATRAQUE 

CUENTA CON SU PROPIA DEMNDA Y CON SU PROPIA CAPACIDAD. SIN EM­

BARGO, ALGUNOS DE ESOS ELEMENTOS ESTAN ENLAZADOS.ENTRE SI DE TAL 
. . ' . 

MODO QUE CADA TONELADA DE MERCANCIAS QUE PASA. POR UNO DE ELLOS 

HA DE PASAR A TRAVES DE LOS OTROS~ LOS,DOS ENLACES MA.S IMPORTAN­

TES SON LOS EXISTENTES ENTRE EL STSTEMA.DE MA.NIPULA.CION A BORDO 

Y EL SISTEMA DE TAA.SLACJ:ON O UNO DE LOS SISTEMAS DIRECTOS, SE-­

GUN LA VIA POR LA ·QUE PASEN LAS MERCANCIAS., LAS OPERACIONES EN 

LAZADAS HAN DE COQRD;I:NARSE-CA.DA HORA, YA QUE, DE LO CONTRARIO, 

.·O BIEN UNA OPERACION· TENDRA QUE ESPERAR A~ LA OTRA; O BIEN LAS 

MERCANCIAS SE IRAN ,A.MONTONANDO EN EL MUELLE Y PROVOCARAN UNA CON 

GESTION. PARA COMPROBAR SI ESTAN COORDINADAS ES PRECISO CONOCER 

LA CAPACIDAD HORARIA DE CADA. UNA¡ PERO EN ELLO RESIDE PRECISAMEN 
' TE EL PROBLEMA. ES D;I:FICIL MEDIR UNA CON INDEPENDENCIA DE LA. 

OTRA. EL RENDIMIENTO REGISTRADO SERA EL DE LA OPERACION COMBINA 

DA. 

2. LA VIA INDIRECTA. 

EXAMINEMOS POR EJEMPLO, LA OPERACION DIRECTA. ¿ACASO ESTAMOS 

REGISTRANDO EL.CICLO DE ELEVA.CION OEL CICLO DE TRASLACION? (VEA­
SE LA FIGURA 1) ·. 

LA UNICA FORJ.'1A DE DESCUBRIR CU,A,L·DE. ESTAS OPERAC:J::ONES ENLAZA­

DAS CREA EL ESTRANGULAMIENTO ESTRIBA EN EFECTUAR UN CALCULO ADI-

# # •• 
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CIONAL CONSISTENTE EN COMPARAR EL RENDIMIENTO REGISTRADO DE LA 

OPERACION EN SU CONJUNTO CON LA CAPACIDAD INTRINSECA DE CADA 

ELEMENTO POR SEPARADO. NO BASTA CON COLOCARSE EN EL MUELLE Y 

OBSERVAR LA OPERACION PARA AVERIGUAR QUE ES LO QUE ESTA FRENANDO 

EL FLUJO DE MERCANCIAS. ESTO PUEDE SER UTIL SI EL DESFASE ES 

MUY PATENTE, PERO CON FRECUENCIA RESULTA DIFICIL DETERMINAR LA 

CAUSA DE LA INTERRUPCION. LO NATURAL ES QUE FLUCTUE EL RITMO DE 

CADA OPERACION Y, POR CONSIGUIENTE, LA OBSTRUCCION PUEDE TRASLA­

DABSE DE UN LUGAR A OTRO. UN EQUIPO DE ESTUDIO COMPUESTO POR TRES 

OBSERVADORES (UNO EN CUBIERTA, OTRO EN EL MUELLE Y EL TERCERO EN 

LA ZONA DE ALMACENAMIENTO) PODRIA, POR SUPUESTO, LLEVAR A CABO ES 

TA TAREA, .PERO SU PRESENCIA AFECTARIA PROBABLEMENTE AL TRABAJO Y 

HARIA.DUDOSOS LOS RESULTADOS. ES MEJOR ENCONTRAR LA RESPUESTA ES­

TIMANDO LA CAPACIDAD INTRINSECA DE CADA UNO DE LOS ELEMENTOS - ES 

DECIR, LA CAPACIDAD QUE TENDRIA SI TRABAJASE ININTERRUMPIDAMENTE ~ 
A SU RITMO' NORMAL. 

A CORTO PLAZO, LA CAPACIDAD INTRINSECA DEL.STSTEMA DE MANIPULA­

CION A BORDO ES SENCILLAMENT~ LA CAPACIDAD DE E~EW\C~'QÑ MULTIPLI-­

CADA POR EL PESO MEDIO DE LA ESLINGADA, PARA CADA CATEGORIA DE MER 

CANCIAS. SE HAN HECHO MUCHOS ESTUDIOS SOBRE EL NUMERO DE CICLOS 

POR HORA QUE PUEDEN REALIZAR DURANTE TODO UN TURNO LAS GRUAS DE 

MUELLE CORRIENTES DE 3 A 6 TONELADAS*. CUANDO SE UTILIZA UNA CUA­

DRILLA DE A BORDO LO SUFICIENTE 0RANDE, CON SISTEMAS ADECUADOS DE 

MANIPULACION DENTRO DE LA BODEGA, NO HAY RAZON ALGUNA PARA QUE CON 

CUALQUIER TIPO DE MERCANCIAS Y DE ESCOTILLA LA GRUA NO PUEDA MANTE 

NER UN RITMO DE 20 CICLOS POR HORA DURANTE TODO UN TURNO. SI, ADE­

MAS, EL PESO MEDIO DE LA ESLINGADA PARA UNA CATEGORIA DETERMINADA 

DE CARGA ES DE UNA TONELADA, ENTONCES LA CAPACIDAD INTRINSECA DE 

LA GRUA PARA DICHO TIPO DE MERCANCIAS SERA DE 20 TONELADAS POR HO­

RA. SE PARTE DEL SUPUESTO DE QUE UNA CUADRILLA ES LA UNipAD DE MA-

* SAN FRANCISCO PORT STUDY II. NATIONAL ACADEMY OF ~CIENCE~ (VET-,- e 
SE, POR EJEMPLO, PAGINAS 18 Y 19). 
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NO DE OBRA ASIGNADA A UNA GRUA, LO QUE ·DA UNA CAPACIDAD DE ELE­

VACION DE 20 TONELADAS ·POR HORA-CUADRit.LA: 

LA CAPACIDAD INTRINSECA DEL SIS']EMA.DE TRASLACION-ES MAS DIFI 

CIL DE ESTIMAR Y DEPENDE EN GRAN. MEDIDA DEL METODO ADOPTADO. --­

EXISTEN DOS TIPOS PRINCIPALES DE OPERACION: LA IZADA Y EL TRANS 

PORTE CON UNA CARRETILLA ELEVADORA; Y EL ARRASTRE-DE UN TREN DE 

REMOLQUES POR ME.DIO DE UN TRACTOR. EN EL ULTIMO CASO, SE OBSER.,.. - . .· . ' 

VAN GRANDES DIFERENCIAS EN LA DURACION DEL CICLO DE TRASLACION 

SEGUN LA DISTANCIA RECORRIDA O EL HECHO DE QUE EL TRACTOR ARRAS­

TRE UNO, DOS O TRES TRENES DE REMOLQUE (QUE PERMANECEN ENGANCHA­

DOS, SE DESENGANCHAN A UN EXTREMO DEL RECORRIDO O SE DESENGANCHAN 

A AMBOS EXTREMOS) . LA CARGA TRANSPORTADA PUEDE TAMBIEN VARIAR MU­

CHO, PERO UNA VEZ MAS LA CAPACIDAD INTRINSECA DEL SIS.TEMA bE TRAS 

LACION ES LA DURACION DEL CICLO MULTIPLICADA POR LA.CARGA MEDIA 

TRASLADADA, PARA CADA CATEGORIA DE MERCANCIAS. 

EL MAS IMPORTANTE DE LOS Ii'A.CTORESQUE INCIDEN EN LA DURACION 

DEL CICLO DE TRASLACION ES EL TIEMPO DE INMOVILIZACION DEL TRAC­

TOR O DE LA CARRETILLA ELEVADORA. TANTO SI ·SE. DEBE AL TIEMPO DE 

CARGA Y DESCARGA, AL :I'IEM:PO DK ENGANCHE Y- DESENGANCHE O AL ·TIEMPO 
~- • -.;;'"=- ~ - -

UTILIZADO PARA CLASIFICAR SEGUN LAS !1ARCAS, COMO SI SE DEBE A LA 

CONGESTION EN EL MUELLE O EN LOS TINGLADOS, PUEDE PRODUCIR EFEC-. . 
TOS CONSIDERABLES, PARTICULARMENTE EN DISTANCIAS CORTAS. ESTA 

CUESTION SE DISCUTE AMPLIAMENTE EN LA CONFERENCIA SOBRE SISTEMA 

DE TRASLACION. 

SUPONGAMOS QUE SE DETERMINA LA CAPACIDAD INTRINSECA DEL SISTE­

MA DE TRASLACION_Y SE VE QUE ES DE 11 TONELADAS POR CUADRILLA Y 

HORA. LA CAPACIDAD INTR.INSECA DEL .SISTEMA DE MANIPULACION A BORDO 

Y LA DEL SISTEMA DE TRASLACION PUEDEN COMPARARSE CON EL RENDIMIEN­

TO REGISTRADO DE 10 TONELADAS POR CUADRILLA Y HORA, COMO EN LA FI 

GURA 2. 

EL EXAMEN DE ESTAS CIF~\S REVELA, CUAL DE LA,S CAPACIDADES, LA 

DE ELEVACTON O LA DE TRASLACION, LIMI'l'A. EL RITMO TOTAL DE TRASLA-

tf # •• 
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CION ENTRE LA BODEGA DEL BUQUE Y LA ZONA DE ALMACENAMIENTO. EN 

EL EJEMPLO ANTERIOR, DADO QUE LA CAPACIDAD DEL CICLO DE TRASLA­

CION ESTA SOLO LIGERAMENTE POR.ENCIMA DEL RENDIMIENTO REGISTRA­

DO Y MUY POR DEBAJO DE LA CAPACIDAD DE ELEVACION, ES EL CICLO 

DE TRASLACION EL QUE ACTUA COMO ESTRANGULAMIENTO. 

EL EJEMPLO PRECITADO ES UN CASO TIFICO. SE .PRESENTO EN ~OS 

TRES PUERTOS ESCOGIDOS CON RELACION A DIVERSAS -CATEGORIAS DE MER 

CANC!AS. UNA DE LAS ENSE~ANZAS QUE PUEDEN DERIVARSE DE ELLO ES 

QUE, EN TERMINOS DE TIEMPO DE ROTACION DE LOS BUQUES, NO SE GANA 

.MUCHO UTILI ZA.NDO BUQUES· CON ELEVADOS RITMOS . DE DESCARGA Y ~CARGA, 

A NO SER QUE SE PROCURE MEJORAR LAS OPERACIONES DE TRASLACION .. 

J. LA VIA DIRECTA : 

LA OTRA VIA PRINCIPAL QUE PUEDEN SEGUIR LAS MERCANCIAS ·Es LA 

DESCARGA DIRECTA EN EL VEHICULO DE CARRETERA, EL VAGÓN DE ~ERRO­

CARRIL O LA GABARRA, O BIEN LA .CARGA DIRECTA DESDE DICHOS MEDIOS. 

EN ESTE CASO, EL PROBLEMA CONSISTE EN DETERMINAR - POR EJEMPLO, 

EN LA OPERACION DE DESCARGA - SI EL FACTOR LIMITADO ES LA CAPACI 
' 

DAD~~DE ELEVACIC?N, LA ~.CAPACIDAD DE CARGK'DEL 'VEHICULO O~ LA DISPO;,.; 

NIBILIDAD DE VEHICULOS (VEASE. LA FIGURA 3). 

SUPONGAMOS QUE-UNA ·GRUA QUE DEPOSITA LA MERCANCIA EN DOS PLA­

TAFORMAS CARGA SIMULTANEAMENTE DOS VEHICULOS SITUADOS EN EL MUE­

LLE Y QUE CADA UNO DE ESTOS TARDA UN PROMEDIO DE 15 MINUTOS EN 

CARGAR 5 TONELADAS DE UN DETERMINADO TIPO DE MERCANCIAS Y 5 MINU 

TOS EN SER SUSTITUIDO-POR OTRO; ENTONCES LA CAPACIDAD r'NTRINSECA 

DEI. SISTEMA DE __ t)EBCARGA DIRECTA ·SERA:· 

60 
, ~., 2 ,X 2Q X 5 = 30 TONELAD~S POR .HORA 

SUPONGAMOS QUE EL RENDIMIENTO REGISTRADO PARA ES'l'E TIPO ,.DE 

MERCANC IAS ...:. POR EJEMPLO, GRANDES ENVIO S, DE BALAS O Sl'\·cos - ES 

# # •• 
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UN PROMEDIO DE 18 TONELADAS POR HORA-CUADRILLA. LA SITUACION .QUE 

Dl':i1IA REPRESENTADA COMO EN LA FIGURA 4. 

APARECE AQUI UNA SITUACION COMPLETAMENTE'DISTINTA DE LA QUE VI . . . -
MO:; EN EL EJEMPLO ANTERIOR. AHORA ES LA CAPACIDAD DE ELEVACION 

L;-\. QUE DETERMINA EL RITMO TOTAL DE DESCARGA EN LOS VEHICULOS DE 

CARRETERA. SOLO SE PODRA ACELERAR EL RITMO DE DESCARGA.EN SU CON­

~JUNTO SI SE AUMENTA LA CAPACIDAD DE ELEVACION. 

4. VARÍACIONES A CORTO. PLAZO DEL RITMO DE TRABAJO 

EN El.CASO DE QUE LA SITUACION FUERA COMO EN LA FIGURA 5, EL 

BAJO RENDIMIENTO PODRIA OBEDECER A DOS. RAZONES: O BIEN ES FALSO 

EL SUPUESTO DE QUE LA CUADRILLA SITUADA EN LA BODEGA PARA MANIPU­

LAR LAS ~ffiRCANCIAS ES LO SUFICIENTEMENTE NUMEROSA QUIZAS LA CLAS! 

•• 

FICACION SEGUN LAS MARCAS SE LLEVE A CABO EN LA BODEGA.- Y AQUI ~ 
RESIDE PRECISAMENTE EL _PROBLEMA; O BIEN LA CAPACIDAD IN'l'HINSECA 

DE LAS GRQAS, CARRETILLAS 0 REMOLQUES SE VE ~ISMINUIDA POR LAS VA 

RIACIONES A CORTO PLAZO EN EL RITMO DE TRABAJO POR LOS TIEMPOS 

MUERTOS. 

-LAS VARIACIONES A CORTO PLAZO DEL RITMO'DE TRABAJO PUEDEN SER 

ENORMES. EL RITMO DE DESCARGA DE LA CARGA GENERAL DE UNA BODEGA 

PUEDE VARIAR DE 4 A 40 TONELADAS POR HORA Y DEPENDE DE UNA MULTI­

TUD DE FACTORES TALES COMO LA NATURALEZA DE LAS MERCANCIAS, LA 

CLASE DE BUQUE, EL TIPO DE INSTALACIONES DE DESCARGA, ETC. SEGUN 

SE DEMOSTRO ANTERIORMENTE~ SI DURANTE UN PERIODO CORTO UNA GRUA 

CAPAZ DE MANIPULAR 30 TONELADAS.POR HORA ALIMENTA UN CICLO DE 

TRASLACION CAPAZ DE MANEJAR SOLAMENTE 10 TONELADAS POR HORA,. LAS 

.tv1ERCANCIAS PASARAN DE LA BODEGA DEL BUQUE A LA ZONA DE ALMACENA-· 

MIENTO A UN RITMO DE 10 TONELADAS POR HORA SOLAMENTE. PERO PUE~ 

DE OCURRIR QUE LAS MERCANCIAS SEAN MANIPULADAS DE MODO QUE SAL--

GAN DE LA BODEGA A UN RITMO DE SOLAMENTE 10 TONELADAS POR HORA tt 
CUANDO EL CICLO DE TRASLACIONPODRIA SER DE 30 TONELADAS POR HO-

RA. TAMBIEN EN ESTE CASO LAS rvlERCí\NCIAS CIRCULARAN AL.MENOR DE 

# # •• 
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LOS RITMOS _CITAD.O.S-

ESTE FENOMENO SIRVA PARA EXPLICAR LA SITUACION ILUSTRADA EN EL 

GRAFICO ANTERIOR, EN QUE F.:L RENDIMIENTO REGISTRADO PUEDE SER MUY 

INFERIOR TANTO A LA CAPACIDAD MEDIA DE ELEVACION COMO A LA CAPA 

CIDAD MEDIA DE TRASLACION. LA CONSTITUCION DE RESERVAS REGULADO 

RAS A CORTO PLAZO - COMO POR EJEMPLO, PERMITIR QUE TRES O CUATRO 

REMOLQUES CARGADOS PERMANEZCAN EN.EL MUELLE Y EN LA ZONA DE ALMA 

CENAMIENTO - PUEDE CONTRIBUIR A ATENUAR ESTAS VARIACIONES A COR­

TO PLAZO DE LOS RITMOS DE TRABAJO. 

EL BAJO RENDIMIENTO REGISTRADO TAMBIEN PUEDE DEBERSE A LOS 

TIEMPOS MUERTOS. MUCHAS VECES, RESULTA DIFICIL DESCUBRIRLOS.; NA. 

TURALMENTE, CUANTO MAYOR SEA EL TRAFICO EN EL PUERTO, TANTO -MAS 

GRAVES PUEDEN SER LAS PERDIDAS DEBIDAS A LOS TIEMPOS MUERTOS. 

UNA FORMA DE TIEMPO MUERTO ES LA QUE ·sE-··"BE-R-I-vA·iJE 'LOS USOS 

QUE SE ESTABLECEN EN TODOS LOS TURNOS. MUCHOS PUERTOS AFIRMAN 

'QUE TRABAJAN POR TURNOS DE OCHO HORAS, CUANDO EN REALIDAD PIERDEN 

POR LO MENOS DOS HORAS POR TURNO DEBIDO A LA LENTITUD DE LA PUES­

TA EN MARCHA. AL HECHO DE TERMINAR ANTES DE LA HORA, A LAS ESPE-- . 

RAS MOTIVADAS POR_LAS GRUAS O LOS ENCARGADOS DE ANOTAR LAS MERCAN 

CIAS, ETC. LA MAYOR PARTE DE ESTAS CAUSAS PUEDEN SER EVITADAS Y 

AUNQUE POSIBLEMENTE NO SEA FACIL CAMBIAR UNAS COSTUMBRES QUE HAN 

IDO ESTABLECIENDOSE LENTAMENTE Y CONTRIBUYEN A UNAS FAVORABLES 

CONDICIONES DE TRABAJO, LA ELIMINACION DE·DICHAS PERDIDAS PODRIA 

PRODUCIR UN GRAN INCREMENTO EN LA PRODUCTIVIDAD EFECTIVA Y UNOS 

BENEFICIOS SUPERIORES A LOS QUE CABRIA ESPERAR DE CUANTIOSAS IN­

VERSION~S O DE CA.L\1BIOS IMPORTANTES EN LAS OPERACIONES. 

OTRAS FORMAS DE TIEMPO MUERTO SON LAS CAUSADAS POR'FALLOS GRA 

VES DE COORDINACION (MERCANCIAS DE EXPORTACION QUE NO LLEGAN CUAN 

• 

DO ESTABA PREVISTO, RE.TRASO EN EL ATRAQUE DE LOS BUQUES, ETC.) , • ' 

AVERIAS GRAVES EN EL MATERIAL,.RETIRADA DE MANO DE OBRA O MALAS 

CONDICIONE;:~ ATMOSFE?,ICAS. LJ\S TEES ULTIMAS CAUSAS QUEDAN FUERA 

# # •• 
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DEL AMBITO DE ESTE INFORME, PERO LA PRIMERA - LA FAL.TA DE COORDINA 

CION - NO. 

5. CONTROL UNIFICADO DE LAS OPERACIONES 

LA FALTA DE COORDINACION PUEDE SER EVITADA UNAS VECES POR ME-

DIO DE METODOS DE PLANIFICACION MAS 

NERAL TIENDE A. AGRAVAR LA SITUACION 

EMERGENCIA AL QUE SE PUEDA RECURRIR 

ESTRICTOS, PERO LO QUE EN GE­

ES LA AUSENC+A DE UN PLAN DE 

CUANDO LAS COSAS.VAYAN MAL. 

PARA MÓDiFICARUN PLAN EN EL ULTIMO MINUTO SON NECESARIAS_TRES 

COSAS: 

a) LA RAPIDA NOTIFICACION DE QUE ALGO NO FUNCIONA; 

-b) OTRAS LINEAS DE ACCION POSIBLES (LO Q_UE SIGNIFICA. LA INCLU... 1 

SION DE SOLUCIONES DE. RESERVA EN EL PLAN) ; 

e) UN RESPONSABLE SOBRE EL TERRENO PARA TOMAR LAS DECISIONES 

OPORTUNAS. 

EN MUCHOS PUERTOS EL CONTROL DE LAS-OPERACIONES SE DIVIDE ENTRE 

UNA EMPRESA DE MANIPULACION DE LA CARGA Y LA ADMINISTRACION DEL 

PUERTO. ESTO HACE QUE SEA EXTREMADAMENTE DIFICIL MEDIR Y CONTROLAR 

-EL RÉNDIMI'ENTO~ ~LA-NECESIDAD DE -ARMONIZAR LAS OPERACIONES DESDE 

LA BODEGA DEL BUQUE HASTA EL PUNTO DE ENTREGA_ O LA ZONA DE ALMACE~ 

NAMIENTO ES UN SOLIDO ARGUMENTO EN FAVOR DEL CONTROL UNIFIC.ADO. 
' ... · . 

SI ELLO NO ES POSIBLE, LO MENOS QUE SE PUEOE PEDIR ES QUE LAS OPE-
. . ' . . - ' ·. ' .. 

RACIONES ESTEN COORDINADAS, TANTO EN SU PLANIFICACION DIARIA _COMO 

EN LA FLEXIBILIDAD HORARIA. 

EL FUNCIÓNAMIENTO·DE UN GRUP'O-DE PUESTOS DE_ATRAQUE DE CARGA GE 

NERAL, INCLUSO SI ES REDUCIDO, ES LO BASTANTE COMPLEJO COMO PARA 

EXIGIR LA P,RESENCIÁ CONSTANTE DE UN COORDINADOR QUE NO SOLO PARTI­

CIPE EN LA PLANIF.ICACION. DIARIA i::m LAS OPERACIONES PORTUARIAS, ---
• • • • ; • • •• < • • 

SINO QÚE PERMANEZCA TAMBIEN EN. E.L. MUELLE. PARA SUPERVISAR LA EJECU..., 
. . 

CION DEL PLAN Y ADOPTAR DECISIONES EN EL ACTO PARA INTRODUCIR CAM-. ~ . : . ' 

BIOS CUANDO LOS CONSIDERE NECÉSARIOS. EL EJEMPLO SIGUIENTE INDICA . . . ' 
. . . . . . 

EL TIPO DE SITUACION QUE REQUIERE LA ADOPCION DE TALES DECISIONESo 

# # •• 
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SUPONGAMOS QUE DURANTE LA PARTE INICIAL DE UN TURNO LAS MER­

CANCIAS SE DESCARGAN DE UNA ESCOTILLA A UN RITMO DE 20 TONELADAS 

· POR HORA, Y QUE DICHAS MERCANCIAS SON TRASLADADAS AL TINGLADO A. 

UN RITMO EQUIVALENTE. ASI, PUES, EL RENDIMIENTO REGISTRADO EN-­

TRE LA BODEGA DE~ BUQUE Y EL TINGLADO .ES DE 20' TONELADAS POR 

HORA. 

AL CABO DE UNA HORA APROXIMADAMENTE, CAMBIA LA NATURALEZA DE 

LAS MERCANCIAS Y ELLO HACE NECESARIO SU TRASLADO A UN TINGLADO 

. DISTINTO Y MUCHO MAS ALEJADO. DEBIDO A LA MAYOR DISTANCIA, LA CA 

PACIDAD INTRINSECA DEL CICLO DE TRASLACION SE REDUCE A 10 TONELA 

DAS POR HORA, POR EJEMPLO. TAL COMO SE INDICO ANTERIORMENTE, DA 

DO QUE LAS CAPACIDADES INTRINSECAS DE LA GRUA Y DEL SISTEMA DE 

TRASLACION YA.NO COINCIDEN, EL EFECTO NETO SERA UNA REDUCCION DEL 

RENDIMIENTO G.LQBAL_DE_LA_OEERACION-DE-DESCA-RGA_:_A:-~O__._'I'-QN-E-bAt'>AS_:_PQR---­

HORA. 

MAS TARDE, EN EL MISMO TURNO, VUELVE A CAMBIAR LA NATURALEZA 
.. 

DE LAS MERCANCIAS Y ESTAS RESULTAN MUCHO MAS DIFICILES DE ALCAN-· . . ' . 
ZAR EN LA BODEGA DEL BUQUE. POR LO TANTO, LA CU~DRILLA DE .A BOR. 

DO NECESITA MAS TIEMPO PARA REUNIR LAS ESLINGADAS, DE MODO QUE 
. . . 

LA CAPACIDAD INTRINSECA DE LA OPERACION DE DESCARGA QUEDA REDUCI-

DA A 10 TONELADAS POR HORA, POR EJEMPLO. PERO ELLO COINCIDE CON 

UN RETORNO'A LA OPERACION DE TRASLACION DEL PRINCIPIO DEL TURNO, 

QUE TENIA UNA CAPACIDAD INTRINSECA DE 20 TONELADAS POR HORA. NO 

OBSTANTE, TAMBIEN EN ESTE PERIODO. EL RENDIMI,ENTO GLOBAL SE LIMI­

TARA A 10 TONELADAS POR HORA, AUNQUE . ESTA VEZ LA RESPONSABLE SE 

RA UNA OPERACION DIST.INTA, .LA--G.PE-RAe-r~·-nE-DESCA-RGA. 

EN MUCHO"S -PUERTOS QUE FUNCIONAN CON CUADRILLAS DE DIMENSION 

FIJA Y QUE APLICAN REGLAMENTOS RIGIDOS CON RESPECTO A LA ASIGNA-. . : 

CION DE MATERIAL A LAS CUADRILLAS, LA SITUACION DESCRITA ANTERIOR 

MENTE LLEVARIA A UN RENDIMIENTO REGISTRADO MEDIO PARA LA TOTALI- .( 

DAD DEL TURNO SOLO LIGERAMENTÉ SUPERÍÓR A 10 TONELADAS PÓR.HORA­

CUADRILLA. EN CAJ1BIO, DE HABER EXISTlDO UN COORDINADOR CON AUTO 

## .. 
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RIDAD PARA REALIZAR LOS AJUSTES NECESARIOS A BORDO DEL BUQUE, EN 

EL MUELLE Y EN LOS TINGLADOS, ES EVIDENTE QUE SE HUBIERAN PODI­

DO TOMAR MEDIDAS PARA CONSEGUIR UN MAYOR RENDIMIENTO GLOBAL. 

DURANTE EL PERIODO EN QUE ERA MAYOR LA DISTANCIA DE TRASLACION 

SE HUBIERA PODIDO DISPONER DE MAS EQUIPO, UTILIZANDO QUIZAS UNA 

CARRETILLA ELEVADORA :CY'; UNA CUADRILLA CUYA CAPACIDAD DE TRASLA--­

CION FUESE EN AQUEL MOMENTO SUPERIOR A LA ADECUADA. TAMBIEN SE 

HUBIERA PODIDO DEJAR QUE LA CARGA SE ACUMULARA MOMENTANEAMENTE. 

EN EL MUELLE, ESPECIALMENTE SI EL COORDINADOR HUBIESE PODIDO PRE 

VER LA SITUACION QUE SURGIRIA POSTERIORMENTE. LA MAYOR LENTITUD 

DE LA OPERACION DE DESCARGA PODRIA HABERSE EVITADO AUMENTADO LA 

DI!:1ENSION DE LA CUADRILLA DE DESCARGA; EN REALIDAD, EL TRASLADO 

DE MANO DE OBRA ENTRE EL BUQUE Y EL MUELLE·OFRECE UNOS DE LOS 

PROCEDIMIENTOS MAS SENCILLOS PARA REDUCIR EL.., DESEQUILIBRIO ENTRE . 

LAS OPERACIONES DE DESCARGA Y DE TRASLACION. 

HUELGA DECIR QUE HUBIERAN PODIDO TOMARSE MUCHAS OTRAS MEDIDAS 

PARA ALIVIAR ESTA SITUACION, PERO TODAS ELLAS EXIGEN LA PRESENCIA 
. ' 

DE UN COORDINADOR CON LA AUTORIDAD APROPIADA. SOLO CON ESTA COOR- ~ . ~- .. -~- - -~- -~ ~ - --- ~ ~-

DINACION DEL CONJUNTO DE LAS OPERACIONES SE PODRA CONSEGUIR HORA 

POR HORA EL AJUSTE DE LOS RITMOS DE TRABAJO QUE ES TAN NECESARIO 

PARA ELEVAR LA PRODUCTIVIDAD Y EVITAR EL DESPILFARRO DE RECURSOS . 
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PROBLEMATICA ADMINISTRATIVA Y OPERACIONAL EN LOS PUERTOS 
· ·· '-.. ~ · .'.· · .: :, · ·.· NACIONALES . .' .·.: · : ·.. · · . 

• ••• : o •• o 1 , 1 •• • • • -. • • •• .. • 
·• .. . .. ~. .. ' . . . .. ··,·,.· ••• , •. o, • ¡ ••• , . . ' . . . -. . . . .. . ' . 

'L:: !ili'I'ECEDENTES~ .•. ;, .... \ ·. , . .. :·· 
•. 4. , •• • • t ,. 

.;,,) 
.;, ..... 

. ~ ,. ' 

o 
•O • • 

,':: .. 
Concepto de operac.ión y .admini'stración portuari~s ,, 

.~1 objeto de 1~ prescrito pl¡tica es dar a conocer 
,.:n términos muy g~nerales ," debido a· lir.1i tac.ioneo "'. 

~o ~ie~po, la org~nización y funcionamiento de -­

nuestro sistema ~ar!timo portuario~ pero antes de 

cllop para aclarar y unificar criterios en esto -~ 

·sentido 9 defin'iremos'.l~. qua es· Operación y ~c!r.lini~ 

j ·-·: 'tración P~~uarias ~ . . .. · · 
. . . .... ' . ··:- .. · ... ·· .. · ... . ' 

Ent:on,demo·s como o.peració~ portuaria ·el conj un~o <!o 

· ·actividade.s tendientes a lograr ·el corr~cto dcsa--= . . . . -
rrollo ·de las . .funciona·s naturales· ele un puerto o . 

• • 1 • • • . ' 
' ... . . . .. 

. ····: .. ··· ... : .. .. . .. 
D~~. éat~ dif.inición ··a~ ;·d~aprc~de la -pregunt.;: ¿c~á-~ 
les ~on la'~ .funcione~·~ naturales de un pué~to?:. L¿. 

; prim.ordial. funci6n d~ :un puerto .comc;ci~Í,. ~s. T.}_an~~ 
. ·j ax:-. carga con el ·'objet'o de transferirla entre lo~­

di!ercntc~ medica de transporte.~ue la ~lcvur~n ~ 
su·destino final 9>al.consumidor finül.,· Existen nu· . . . . . . --

"lneroaaa combinaciones entre los' diversos medios de 
! • ' 

· transport~ quo pueden darse. en· un ··puerto cor..crciCJ.l 

. maz:i!timo., ·,Asf por .ejemplo tenemoa que eri ést~ pu~. 
• • ~ • • 1 

'den 9onf;t.u!r oarrote~as &.· ferr~carrilco ~ navegación 
. . . . . . 

fluvJal·.~ :··incluso· trlinsporte ·aéreo 1 ·do tiil manera 
q~~ un puerto marftimo es· de hecho· ~ ce~'tro de ...... · · 

. .· . ' . ' 

·tra.noporta 9 un cnlaco . d•.• loa· varios modos do trans -' portao.:f6n~ 



b) 

~ funci6n primo~dial do ma~rijo de carza trae conce-
. cuentemcnte las otras· funcionec naturalec· ·del puerto . 

que ·comprenden. e,ic¿dc' e_l almacenill':lien~o. de .. las merca!)_ 

'c!as hastcl loo . servicios Auxiliar~s:: a>los -~uques. y a . 
·-la ~av~p;aciÓr)o_··:/ -~-· _ . ·.-.:~.--·.' ·- ... .-: :·: ·::'>i<~J:·;,.· ",:::··:·_: ~ _· --.: _ ·. :· 

. ~ . 
. ' ,o , • 

Haota a.quS: ae.hatratado de cstablec~r una visión p,e;. . . 
norámico. de lo que 'es la op~ración portunr.ia. J?ur.i . ..:.,_ .. · . . ··. . 
·ahor~ definir. el concepto. de cldz!l.inist·r.:lción . !'Or'tua-..:.. 

i.'Íll j) 'Jiéndolo desd~ un· punto de vista un poco si~-~~ . . ' \ '' . . . . . 

plista _para. no caer en. disertaciones· s<;>bre la natur~. 
'• . . ' . . . 

~leza de la administraci6n. ; __ ... 
. . . 

. . 

l.a adminfatración portuaria es la bú:;qucda ce la r.á-
. . 

='::.dma eficiencia en la.. opcl .. ación d~ lo:; puert9s ~ tra 

·. vés de la aplicación· de ·io~ pr.inc.ipi~_c_ lld4.\in . .istr.:n:i- • 
. ·vos . a l~s-. actividades . particulare$: .dcc~rroll~c!as: "'en·. 

. . • ' ·•.• . . . . : ·. . . ': • . '· . . . "1 ..• • . 

· un puerto con ~~ _f~? -.~a· ~:segur.ar ~u efi.cicn~~ · _opef~ .... -
'cion.alidad o-·· .:·:_ ·' :.' :. •• ·• . ~. :· '. ·... • · •· •· ~ . • : 

. • • ,1 .. ,• • • , . •, '•1 • • . ; . r • .. 
• • • •• ": ; o • • • • ' 

.• _1,. • ·; 
·- • : ., • 1 

Dado lq antoriol", -las: _f\.mc~oncs a ·dco_arroll~r ·por. la· 

_· adrainistración · pcn'\tuaria. oon lao qu~ ··sefiala. ~or.,o ~ fun 
~. t • . . •• •• • 1 , •• ,. - • 

. rlamontu.loo la. teor.Ía adrJin.istrat.iva. gene-rAl·~. es de_::_ 
cil" Prri_vis.i6n 11 Plane.ac~ó~, · Or¿;anización·,. I~,-;:~Sl"ació.n1> 
D.i~ec_~.i6n· y ~ontrol_~ ;:.~_· . ."· :r·· . ·: ....... ~-:::·:~. /~; ·. _. .. ·: . --~ ; . :: .. \. 

• • • • ,· • • • • • .. • 1 ~ ; ' • •• , • • t . • 
. . .. .· ·t :· .. . . ~ .. · .. ' : ... >>· ·:~··~. <-.. : .:::. 1:!·. :_. 

El.Sistema:Por~u_ari·o Nact_o~a~.' · : ~ ···. ···· _: .. 
1
_.¡ .. · 

... o • • • ·.:. • -; • • • • 1 

... • . • 1 • ~ • • • • . ~ ·: 

El reg~m_en administrativo de los pu-ertos: nac.ional.cs 

· ti(ln~ su fundament~ en d~oposicioncs lezalt!s: yc1 -;q;ue 
· dentro . da 1~ _ ad.m..i.niatraci6n p'ública toda oreaniz\:¡:ción 

\ 



/ 

debe cs~abloccraa con baso a loycsp_dccrctosp acuc~ 

dos y disposiciones diversas que datcrm.incn-'/ reeu-. . . . . 
len el marco de competencia y las atribuciones ~e ~ 

loa. organismos 'ejecut"ivos responsables de loa nezo-
. . .. 

cios públicos o :· 

.. .. 
·. ·'. 

o . .• 

·. ,. .• 'Q • . . 
. Menciónará ·a·· continu~ci?n las principaie:l · diopo's.L-­

ciones legales que reeulan la administración de·-­
~uoatro· Soctor Har!timo Portuario~ · 

.· .. . 
j ••• . . 

~a Const!tuci6n' Pol!tica de'los· Eatado~· Unido3 Mcxi 
- . 

-CdllOB qua·en su art!culo 27 establece la propiedad 
. . 

. da la NAción sobre laa ae~ClS <!e. lo:i l:lares "terri'to-~· 

rialas y ~l domini~ directo. de todos lo~~ recursos-

nattU-ale_s .de 1.0: 'pl~ta.forma .continental o ¡ 
.•• ! . • ••• · ·.o ·. . . ·::· . . . ... ·,· .. 

1 • i ' ' .. · ... ,. 

·.As! mismo ·los artfc~los 42. y 48 Conotituci~malcs d!:, 
... ·· . • ... / ·. • : • . . . ·tJ • : • . .• 

·teriUnan como parte l.nt~grnnta del Terrl.torl.o Nacl.o 
• • • • • • • 1 -· 

nal_y.·de.la··. Federa.ción las· aéuas'. de los ~-~eo··~errf:· 
· to;ialcs •. · lea·· ·mar! :tima·~ :interia;ct/;.: .islas»' cayos y 
~-- _: =! __ ·- ·• ·~·- =····"'···: ~~-:...·~: ··:·_:·.·.··~~--~·-: __ ·.··~*:::·:_.:.~~· ..... __ -··:·:·.~·./.-_;:-_~:-: .... ·_·;'-:··>·_ ... ~.--... 
arrecifes, riberas;: etc.· ',;,- · ~:: .. ~. :.-!'. ,: · .··.~-:' :· .. .. : · · · ··; :··: ··: ::· .~ 

•. , · .•. •••·. ..-·~ ··:' -~:· ·.·: .. ....... -.. !·.·.:·:;: :· '-!::·~." . ·;·" ..... ¡ .. _ ·· ... _.: ...... , .. ·:¡-..~ .. ·, 
j • •• •' •• " • 1 • ~ •. • .l . ' . ·. . ¡ . 1 1 

. De lo. anterio~· se_ .i'n.fi~rc .. quo i~ rédcrac.ión es \lil -

reaponsab.le de éj~;6er. la.~ adminiotración e~ :na-tcriil- · 
.. ' . 1 ' • 1 • 

mar!tima ;. si~ embargo· =ademáo de loe; .árt.lcul..os: conf#-
~ • ¡ . . 1 

• . . • a · , · . o ·:.. : ' ' i. .. 
t1tu~1onalea menc1onados, es·neqcoar1o quc.ox1~tan 
,leyo~ espec!fic~S. que rcg,ulen ·1.1.c rcla~icSn~s c¡~c. se 

desprenden en el ej~rc:icio da 1~3 "á.ctivida~cs: mar!-
' ' ' : ~ ' . . ' ... ' . ·- . . . . ' . : ' 

'timAD y portuarias. :i qua dalir.i.(tcri . ias: á~c.~s 'd~ 'co~ 
potencia de ian depcndenci"'s ~fi.ciulás .·q·~~; r"nt~·rvic 

• ~ • 1 • • • ~ : -) 

, nen. i :A· oata·s leyes:i ¡)ociemos· dcnomin'-lrlll.s ;l~yc:1·:ordi 
• • • 1 .,. 

~Arias que 4 BU VO~.: Be. dividen en lcyas SUD::>t,':'rlt·i~-
·• • . . o ' ' . . . 
·:vaa ·• (<lompatonoia.loa; "::1 .roslruncnt'ariaa e 



~aa leyes oubatantivaa aon aquellas que establecen 

las disposic.ion~ll básicAs y f\,lndil.-nen'talc.s. pl.ra 1~-­
srar armon!a en. la materia entre ~as ac~ivid~dcs ~ 

que desarrolla.n'los sactores pÚblico, privado y-­

obraroo Como principal ~uente cla derecho en este 
. . . . . . 

aspecto debemos mencionar a la ~ey .da Naveeacióri ;/ 

ComGr.cio Mnr.S:timos y como supletoria da ésta a la 
' . . . 

Ley ·a e V .S: as Generales de Comunicación en sus par--
·>· . . •. 

tes relativa.&· o·· •• ·.' • .. . . . . . .. 
. . . 

. . .. .. · .... •. . u... .. . . : 
. . ' ': . 

·, • ... 

, 1a.O · L.cyen Compatcncialcs son · ac¡uellas que eGtablc"""-
1 . 

con 1~ diviai6n de funcionc3 y.atribuc~6ncs:cnt~c · 
1 . 

las:dépendenoias d~l Ejecutivo Federal· p~ra dcter-
• 1 ' • 

::~inar 1ñ esfera de competencia. de c<lda una do ---- .. 

nll~s en los nczocior.; :pÚblico3 o· DSaicrur.cnte · tene­

mos entre éstas.la. Lay Or,gánica de la Administrii-­
ción rú~lica.Fedcra~: siendo de·especiul interés ~P~ 
ra. nuestra materia el artJ:culo .as· fraccio~eD XIV -

.. 1 . • . • • : • . ' 

a.· la XXIII en·· el· cual u~ a tribuye a la Secretaria 

d:o co6unicacioncs y Trn~nport.es' la co.-npet~n~ia d;c 

los ·a~untos.·rolativ~·s a¡ puerto3 b. marina' me:r~antc: e 
• 1 . • 1 • • • ' ' 

.infra~structura· ma.r.S:timh portuaria o · ., . ; ~ .\ · ' 

.' . ; . . .. ; . . ~:·:· . .'.: ·~ .. ::.: .:--:· .... ·. . . . .. . . : • . i 

Ref.ir~~nclono.s ·~ ·l~s·.: ~6~·~~ rogl.~entil~ias :l~s m~s 
.· .. ·· . ·.. .. ! ~ . 
. importá.nteo en lo qua ac rofiex:-e a la. adruin.istr,a- .. , 

. : cióri. ~ortu~ia son~ ; ... :.·· . . ;--,. .. :. ~· ... :·~ '-" · · ' . :. ' 
' : . ; . . . :· . ·. . . . : :. .. . .~.. . : ! : •. . :: . . . ·. . • . ! 

. .. .· ! . ,. . l 

' • . • • • 1 

.Rczlrunanto Interior· de la!·sccratar!a da Comunicü.;..-
ci~ne~· y ~TranGport.es ~' ~ua .marca. l~ 'divisióh·:de f~n 
,cion,o~. parll las ·diversas~ dapondcncias de es~e,·ore~.· 
niarno !quo.int~rvianori ~n.la. .nct.Ívidad marí~imo-p~~ 
tua~ia. .. 

' 



\ 

~t 

• 

·. 'Reelrunanto de OperAci6n ·en· los Puerto e de Adm.ini~- .· · 
~ o • o • • • o 

·. trnoi6n totatal quo oct\~la loo line·a.-nientoo y pro-

:·.ondisniontors on qua dobon doollrro:l.lAroo l~o · llctivi...; . . . 
=~dndeo en los P.Uortos •. · · · · ·' ' .. · 

1 .. . 
o • 

. . . . ' .• o. 

• 1 

... . · .. 

o).~- ·Ore.!!niamoB que inte.rvienen en la. Administrac~ón de. 
· -~:~·los Puertos·. . .' :· • · · ·· 

•• •• • • • • : 1 o •• ' ... ., . . . . . 
... : 

.·. 
... . . . 
~;La Ley de· Navcgaci6n y Cor.lcrcio Marítimos en nu e~ . 

•. p.S:tuio II sección. A, art!culo. 44 u sobre los. pucr-= -:. . . . . 
·i·.tos": establece eá su seeundo. párrafo:·. "Por ·su re-·:-~ . . . . . . . . .. 
~i. gimen de funcionamiento, ~os pu~rtCG pueden ser de . : 

.:administraci6n cstatal.o de administración deseen- o . ~ . . . . .. 

.. tralizada en los términos y con las. limitaciones· ... .-· 
'· o • • o o • • • 1 • • ' 

:~ que ·establece esta. Ley": 
• ::,. i. 1 • •• - • • • .. .. . .. ' . .. ;, . . ~ .. . 

.. - • . 

.. . . .. : . . ' . . • 
>tn ·la actualidad nuestro País cuanta con eJ. si,euic.n. 
·~· . 

'í·te nÚI:\oro de _puertos habilitados: 31 de a~tura, e~· 
~ 1 • . 

:~botnje y pesca¡ 17 da cabotaj~ y pcs~a y ·a: par~ tr~ 
' . . 

._;;_ficoa· específicos, .todos ellos ha.jo el réeiccn 'de -
••• ~ ~ - ~- ~ • <=- ~- - - -~- ~ -. 1 ~~ -- - • 

r·. administración estatal por -lo que, el Gobierno ·fede · 
,;. ;. . .· . . ~ .. 
~:ral ~s el encareado' de administrar y oper~r los - -· 
•• : • . : ., . .- i ,' 

~puertos prop1edad de 1~ Nao1on a traves d~ la Secre 
• o • f . ·! . -

;·· ta.r!n de Comunicaciones:, y Tranapo:r-tca; par.a tal - -
. - : . . . ,; ""' ' ,;, ~ 
f.efec~o depend1endo:d~ esta fue creada la S~bzc~ata-

.: r!4 ~e Puertos y Marina:. Hercante para la a;tención -

~~xclbsiva ~e todos los asuntos de.la naveiación y­
:·.de ·1bs pu~rtos, la cual- dentro de su .est~Jctura or-,.. : ; .. ; ; ; . ' 

:.g~nioa engloba. cinco D~recciones Gcneralc~ qua· son~ 

~Opera6ión Portuari~, Marina Mercante, Obrao Har!ti-
. ~ JUlHJ·,: Dragado· .y Sefialruniento Úarítimo; la::. ~:doo prime · 

. . ' -a 

.. :ras !con _una in_tcrv~·~ci~n · admini.otra:ti va d~rectci y ... 
''lQa -!otraa. con intcz:ivcnción. do. tipo tácnicoe . 
~. .. . • r •. •• .•• : ¡ .... 



Adcm$o da loo organio~os ya mcncionados 9 oc cuenta. 

·;. trunbién con· :l:a particip.ación directc. de· ~tra.s cnti···· 
• -~ 0 • dc.clos en la. ~dmi~istra.ci6n portuaria. producto ¿e· .., .' .·.: 

.. , . . . .·· ..... ' 

.: ·la orecicnta prcooupación qua el Gobierno Federal:.: 
>h'á t'cnido .en. ostd materiA; lao entidades a. que noo .... 

. . . . . 

b.· raferimoa son z 'o o .• : • • · • • 
'ct • . •• :. . • • • 
~: • :' ~ ·, : • { 1 • ! . ' • . . . • . 1 • ·, 

. ~ ,, ,o. • ' • 4 • ••••• • : ~ • • 

• . '~ ~ 1 o ; • • . 

•. 

...... :.:... .... ' 

o'· 

;,~-~0~ ·-~~~presas de. Servioi_o.s u>ortu~rios ~-. . . .· : .·.·. 
~·~·:"':;:t\ r_ondo Nac~onal': para.-loa Desarrollos .·Port:ua.rios •. ::·:· 
.. , . ·. '"~· . .. . . . -. . . . . . . . . . . .. •. . r· 
:'-'.,·· Fideicomiso para ·Ola· compra de Eq'ui'po-Har~t.itlo·· Y. ·· 
,,~~ .. ,~&\·.·. .· . • . . ... _.·: -~·-
. • · .. Portuario o · • · , . . 

;~.,.,-:.· C~mis.ión ·: Na~i~~·a:l· C~o;~inadora.. de Puertos" 
~.'"! "' 1/1 .o¡ • • • .. .. . . • . . 

· .. ·.: : • .. 
. .. .· 

.. .· . .. . -. ·¡· . 'o 

;~ t, ¡ . ·~ o . • • • 1. 

;-:A· ~o:ntinu~ción dar~ori' una breve. des Q:\il?ci~n ·.~e.~~~:,-:. . . ' . ' . ' . . .... . .. .... 
: ~a U? O de ·los. org~ismoa menciona.dos. o • •• ·o • ••• :~ -:-..~~·.:· 
:~·. • • ".... • ..• o ~ ... . •. ;~. • • • • : • o... ; . • ~· ... : .. ~ .. :·. 

o •• , ' • 

• o • • • • 

.. •• t 1 •• •• 

:~ DIR~~?I.O~. ~ENERAL DE .~~~RACION PORTUARIA o. l :. ·~· .. : .. -:··<· 
:0;.'_ ·'!.. . • . . • ~ . . . ; : . . : ¡ ; '.o o' 

-~;'Sus~ o~bjativos · g~ne.rale~: comprenden la efi~icnt:¿ ~- ::- .. : 
~~ . . l .• , . . . •· . . ~ : • . . 11 : i ! . . _,.o 

,,operacJ.on de· las .l.nstalacJ.ones portuar.J.as ¡:de uso ...... 
• • ·• : • • 1 o o • • 1 ., 

·. públ,l.co 9 la aplicación· de los si'stc:nas de l:opcr4---
••• o • ¡. . . • '. . . 1 '1 

¡c.ión' más adecuados.·:a la$ características d·c cada ... 
·::uno:\io .. los pue~tos ~:: 1~ 

1
Jonscrvac.ión y mant\enimken- ·.: ·: 

•o • o,, • o • • •,i • , f . . J . t , . 

'"to de los puerto's; 'la.,··rceulación del tráfico marfti ·._·: 
'·· 1 • j ,. • ¡ .· -

;~o ~~la prestación~/o.supervi~i6n de los!~ervicios .~ 
:portuarios ~uxiliar.~s ·'Y.; conexof: o-··· · · .. ) : · · •· , .. 1 

· 

·.:.: .. ;r,::··· ;:·.· · ... ·=.,. ~j'.'· .. ~- . ,!;· ·, r 
~ . ! ·:·. . . . . : . . .: . '. . . ¡ . . . . . . 1 ·. • ... 

' ;~Para' efectos de lo 'anterior la Dirección se encucn ···~~:~ 
•• :oJ f. 1 . t .• ; ~_. ··,·. 

~o 'tra ¡ !estructurada a ·~i v~l Central ·en cinco; pe pa~ta- ·:, _: ~ 
• 1 • • • • ; 1 • . ·-: 

~ .m~n~~a: · · Oper.o.ci.on.as ~'~ · 21antcn.imiento de In~¡.:alacio~ · .· .·. 
•=:nes 'rJPl11noaoi6n, Es·tad.Ística y· Adminiatril. t;i vo o l'i o • '-: • .., .... : 

. . '·1 : . . . . .. :. . .. o; ;. . . • . : • . . . \ ! . ' .. .: ·~ 
, • . j ' . . • ~ . • . • • 1 • 1 1 1 . 

o 1 • • •• 

;~Par~( doan~ollc!l.~ auo' funcione_o ·en los puc:rl:o:l fia - '::. 
1 • 1 11. • 

:.-c::ro~ron Supcr.intondancias da Oper>i1ción 'PortuAria -· · 

rl!4G: O.Ullllas. ~Bt~n .disefi.lldll.O orelinicillllente ·O~ tll.i for 
• • ... ·o •• o. . • . tt '. • ·J 1 • 1 • 1 ~ 

b" tor~&•• , 4 • ···1 .... •· • •; • · .. • •' .. •.,_., ,.1: 
• •· . lolt'.·• .:• • •. • •. .' •• -. • o, .• • o • • • • •• 



• 

• 

.cu~ntnn cori Super~~tand~~ciao en unoo casos; delega-· · 

:·.~ cienos en ·ot"roa y "encargados de :faros.· en. cilgunpo ·más., · 
~~;... • : . .. • ' • . ' . : ,¡' . . . ; 
· . ., . . 
;·.·; . . . .. 
/.'EMPRESAS DE SERVICIOS PORTUARIOS~ .. • .. · ::: ·. . 

....... . . . . . . . . .. ~- '. . . . . ... ·. ·:: ~ ~ .. .. _. · .............. . 

.. · .. · . . 
: '-·~· . . . . . . . .. ' . . ·.- ~:~ ... · ... . . : . .-. 

:;,:;.:Eo~ao Emp·~~saa .fu'erón· ·crc~dan ·-:;.~;··1~ ·:n·c.ce·sJ.d.itd· do -~ ~:·.· 
<1 .contar ·con cntidllcloa con p~roonalido.d · jur.ld.ic.J. pro--·.~ 

:~pia qua. para' la prcotaci6n do ocr~icio:: .:?·Ú~licos de ·. . . 

~·.maniobran ·en ~onao baj~ juricdic6i6n Fedc~al;. scrvi~ :: 
:~;,ClOB. L1LW.Ítimos portu'arios .y Gcrvicioc .co.n~~O~ ·y· .fiUXf.:.':' .. 

. :t.·~liar~s ·n lno v!lla de .comunicaci6n .·por üf!ua; tuvic:ran<'·: 
. ' . . . ' . . . . ·. .. 

t:.la 'capacidad do 'afrontllr todas lns rc~pon~abiliduc!c~: 
-:..·: • • : l . . . • . 

~~log~les frente a los•trab~jadorca portuario3 ~cdian~ . 
• ... 1 • • • 

·~~~:te contra too colectivo~ .C.le trabu.jo y que por. ot.ra --,. . . ' . 
~.··parta= inopiraran o'uficiontc confi¿¡nza a loe usui:lrioa 
•• ., • • • • 1 • • • . 

~;de.~ qu~·: dispondr.Í.ait ele un·· efic~en:te servicio para el 

~~~:.}n~-~jo: .. dc sus "mcrcanQ.las ··earantizi1do. por la solvencia·' 
·:( . ' :···... . . • . '·"'.·!.-~~..,;. ~ .¡:; .• · .. _; .. _ .•• : . :-· ~ •·· : : .. 
1· da .l<1a Empresas o • ••.•• · . .: ·.r:, · · • • ·• · • · • •• . . . 1 •· • 

:~:~; ·. -~~~.¡·_:..:, -~· >: ;. :.: .... ·~··::-::~~: ~--·~r:~~:: !::>: ..... ·~·-:· ·~·. :>: ·< .·. :;· · .... · . .. 
~:~t:o:t'~ conntitu!.dlls'..com~ ¡sociedades 'anónimas d~~. capi...; ·~ . 
••• • 111 ... • • • • f • ~ . . . • . • . ,. . . 

·~tal·:· .variable .y;··l6gi.ca.'1lenta sujetas a las qicposicio-: 
~ .... t . .. • 1 • .• . ~ • . : . Q . ' 

· :·:nea ··oontcniclas ·an :+!a'~Loy 'de- Sociccfades- Xe~c.-:uitilc;:s o. · -. 

:~;:_... ::u··.-:·.-:. · .. \ ~: .. · ... ~ .. ::~:~-.. :.: : .. : >>-:-:.. .: . \ . : .. 
~.Su ·piat.rimoni·o· ·co.tti :;co'nstitul.clo por un· 51~ .. : de a~or'ta...; · .. : 
~ • ., ' ! • t •• • • • ! ; . .• . . . i -! 1 . • •• ; 

:i.cion,cs 'del'· .Gobicrnq; ··rcdcral 1 y·, un 49 !6 por ~portacio~-
.... . ~ . • . • . . . . . . . !' 1• 

':: .. nca :. ~·a particulu.re~ · .. : (us.ua.r.ioo ll ··1:rabaj adorés • i~vc~-;., 
··~ .1 1 • . 1.. ) =; ,·. },: •• · ·.:· ......... :. • .• · ... · . :t~. ·. :. !; ,· ... \· .. 
. B.1.0nl.at:a.a 9 .etc •. o· ·~:· ........ • ',:w' • , . · :. 1.. ·, · ·· ... . 

·:.:~· . H ~;···:: · .. ··· ... ·.·: · .... ~::~.··~.·f.; .......... ~.. .. . .· :. ~ ·~: . · ;: .... · ·;·.· ·. 
::·FONDO 'NACIOHAL' PARA Los: DESARROLLO PORTUA~ros o · 

~: .. · . ! : . ·: o • • • • •. :; ••• •• •• • • 1 : .. ¡ ¡1 •. 

~ . ~ : . .. ·. • •. ·¡· . . . . . ' . 
~ • . . \ . • 1. . . '1 •.• 

··Ea up fideicomiso c,uyo pbjetl.vo fund~cntal cci, en;.. .... 
• ' . 1 •. 

~·t~o:6troo. la.rcalizaci~n.do estudios ori~~tadoD a-
,.: • . • ,, . '1 -~ . . 

~: Oot'e:z:-mir:a.r la· convc,picn<fia de ost.abl~ccr l'}UCVO~. po-;.;.· · "~ 
• • • . 1 • . • ' .. · 

·;lou· .. ~o daoOJ:'ro.llo Q,~o; .:tbarqucn la. inat~lD.ción do nu~ .. · 
~ .·VOQ i ~co.intoa p'ortua~ion. y pllrlllfllllmontc .o. ollob e en . ·. 
. • . .,; ' .• •. • .• . • • • • , • • • .. ~ .·· . 'o .••. • . . ~ . . . ' ,'' . • . 

. . • •.••· •• _',...'J"· .,. • •. ,. ..... ,. :· •• ; .. ·.;--.~·'': ·••··. . ! .··• ~... . . 
:, ··~ ·"~1 1 1 ~ ·.' •• ' -~--- • • ..¡, ··'•' ''•1'' ..•. . ........... . .... ' . 1 ,¡ 



. m~ que cuenta con laB unidadc~ de Trabajo·nccccaria~·~ . 
t. • • 

• • 1 ;, 

.'para cúmpl.iA> con loa objetivo.s :previa :tos por l·a Di..,...; .... : 
(> • <1 : • • •• 

··. ¿"'!J!cción Gene:&:'l<ll o· • •. t• · .:,·:.. . t ~· 
. .. 

.... ! ~~a' • • • •• ~ 
• • f") .. ·· ... • .. 

!" ·' • 

(·. DIRECCION GENERAL·. DE MARD{A, l~ERCANTE • . ,._ . 

. . ~ 

~.D '• .. .. 
• .. . t' :. •. 

·~su.prop6sito·as atender 16~ asuntos relacionados con 
Oe ' 

}~a·riavegaci6n ~la mariria.morcanta debiendó centro--. 
:.:.:·lllJ!.'t': los re.quisi:too técnicos y legales. de las cr.lbc:trc,i··,; 

. . 
~ · cianea v el personal. de la marina mercante; las agcn= · .·. 
~: cia~ :n«1vi~r.as 0 • et:a~ ... Para el. ej crcicio: de ·sus funci~ :_·. 
o. . • . . 

:~~e~~~n_lcs. puertoa.c~enta con:c~pit~nfas de Pucrtoo ~-· 
f!,¿• . • , • ,e 

0
• ,¡• ¡. , ' • • · •• . , . • • lt• ._ , • .... ~-

~~ . . . ;. 
• , .. r 

;.·:~cro¡l GENERAL DE. OBRAs MARITIP.As .. · .~ · .- ; · •· . -:: 
~ . • • • • • •• • IJ'.IP, •' • • ., • .• • ...}• 

~.~ _:;. · ........ · ·• . ··. ; .: ... , ... 
j•.su misión·cons.ist~-~n conatru!r~· reconstrufr» ·ccinser .. ·· 

• 1 ; • • 1 : 
·::._vaX"!y modif.icaxv las· obr'as marítimas y portuarias o 
... . .· ' ... . . . . ' . •, . . ; ; . 

--~ E?1 l~a ·_puerto~ do:r:~~ e~,i~t.a i3.letma obra ·d~. es~~: n~t~ · · .~ 
:~;xoai~z.r.A cuenta: cor~ · Res:id!e~cias· de Obras· o · .:: ;.:. • \". i · · ·. 

;~: : .. · ·l:· r. ·- ·. · ~ .=: · .. ; · = -?:. ·> ·:·: :.!·~-d ; . ;·~- ·.· ~ :~~:: :.:::-:::~:- .: ;.-.::.:··.: :_-:.-!= !~: .... -~ ~r :·~ :: · · ..... · . ,,. · 
~·DIRECCION GEHERAL DB .. DRAGADOs .··.;: .:·.~-:·:. · ·-: ': .. • !: · 
I.R. ~ .· • ., ... • •. ··;.· •:" •• , ' '• 

:;~ . '·\. <.: ·:; .·· .. :;.-·. ~ .. (: j ¡· :··· ~ .... ~··: . ~· . : 1 ·:: l ¡ ·-·~··.· 
· Com~ :~n& :nombr~ lo ind.ica GU función se limita. ej'ccu..:· . 
~·.... 1 . • ol o .•• 1 1 • • • ¡ ; •. 

;;.·\:a~ i en los puertos loa :t?abaj os necesarios ¡cte d~aea·- ... 
:do~ ·¡'·tnnto de· con.st:r,u.cc.ión como de mantcn~i:ent:Ó·~ == · 
f ! . . . . . . • . 1 • • . i ! ; i . . 
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; . DIRECCION GENERAL DE .. SE~ALAHIENTO XAI!ITIMO. oÍ 1 . • •• ·.;, 
1'. \ . • . . . ... · • . . 1 . . . . . ¡ . ·.• • 
·~ 1 :. ' . ; . •· 4 • ~. • • • ¡ 1 •• t ~ . 

.. • '-'' } . • . o. • •• • • • o .. 
~ •• • . . ' 1 • t : ; • • • 

'Eat~ crganiam~ ea e1 res~onriablc do propo~cionár Gc-· . 
o l 1 : 1 1 1 •• 

J gurid'ad a la navc.e;a.c.{ón i O. través del· ocñtil~i:licrito o ... • .,· 
1 . . t o. . f ' . 1 : ; 

·.:r.o.roa:fl. balizas 1) boya~a y: mccaniomoo que indiquen pcli · 
f 1 • : 1 . • f • ...., 

. g~oe o; t'U.tlla y. OX"icnt~oión A la· n.n.voeaoi6n &: dob~~ .l1o~ e 
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i, ·:·:. . . . . . ... . ' . . . 

··,,~{::su caao·, .les dcaarro~los'~turísticoG » ,iridU:atr~al~c "/. ~ 
::~·,/ pcaq~croa que sean viabl~s en función: dc<iaS .c.a7:-ac-,> ~ ··,_: 

!!'~ tcríaticaa ·del área. o . Eotá ~on~iderado d·e.ntrÓ c.1ci1' ~:·:>·\--~: 
'~ il . . . . • . ....... . 

:}'¿~-; acctol:' par~oatatal .y ~unciona con fondos del Gobicr., :· '.'' 
"";'• ... . . . . . . 

:~ ·r·no redct'al· e .lnercsoa. que percibe de acuerdo a las...: .. 
1 .. • . . • .. . . . . . • ~ 
: .. .,~·facultades qua le·otorga el'decrcto d~ su creac.lon. 
~;:.·;~ ·; ..:''.; .'1 • '! ... : ... ·· .: . . . ~ . : . . t. . . '. . . . ' . 
( ··¡~-:. . • • • . .. ..• 

1 •. ••• 

,J.'• .FIDEICOMISO PARA LA COMPRA DE EQUIPO l-'.ARITI~~DO Y POR . 
•.J • ' . . • l • ¡ 

< ·' UAR I. O . . . .. . . . . . ' . . · • · . . • • ' · .. ., T • . ~! :; • • ,. ; , . ! .. ~- . . - •· • .. . . · . ; • , , 
• • ' . . . ~ • • .• ~ ; • • • ... . ·,o\ . . • 1 • .\ •• ··! • . . • • ~ : . • • : 
:~·. ~··~.. . . . . .. .. .. . . . , ... ,. . ~· . ,,· ... ·. ~:, "• . . . .' .. ·.. .. . . ... : . . .. 
. PI. •. 

~~;': .. to ~'Vnb~én un fideicomioo 'creado para fcJ.cilitar ·a ... • 

:~~:~.:las o~rganiz~ciones da trabajadores y a las etlpresas ... ~-. 
r . : · • . . . - . . · . . .• ,. 
:~)::da se~1licios portuarios·· la. compra ·a e maquinaria y -- -.··. 
. . . . . . . . . 

:i':·.:.equip.o adecuado para el. efi.ciente ~esarrol.~o da las_, · 
~¡:~"'actividadea·,portuaria~.· ·. ·; .. · ' ..... ~·;~~: :.: .. ·.··. · : .:;·: 
..•. ',! j • •• , • • • • • •• • :- • • ~ .; 1 •• ·~ 
.. t ~·-: •• '· ~ • ¡ ••. ~ •• 1 

;. • • • • :" ; .• ... - • ' •• •• .. •• • •• • h,

1

• •• .. • .~~ • • : 

:'": .. • \ ; •.; •• ~ : •• , . :- 1 •• ·¡.·· .' • . • . . . ·¡ . . 

.. { .• Este" fideic.om.iso fu~ ·constitu!do ··por la Sec.rctaria · ..;,· ._::. 
l"1,· ~· : 1 •. •. •' • . • : . • • r . .'. 

~··:ida· Hacienda :y Crédito Pú~lico·· en ·el afio de .197lo' y .... :> · 
·- ' ;. j ' . • . • .. ' •• 1 • • • • . ! . . . . . ~. . ·' -~ 

~:·_:(encornendada a u opera~i6n: a Naéional :Financiera, !S oAe .:: .. ·: 
.:~~ ~·.:; ~. :',· .. · .': ...... ~·:.·,:¡··;.;·: .. ·•. :··· . : ¡ .. : • • :.~ ..... _:;:::· 
·j· .•. • ~· . ... •. ' . • • ' . • lj, . • : 1 ~ ··.o .' i . . 1 .• •• 
. ... ! ' ' . . .. J ••. ,. • 
··~~:·:coMISION NACIONAL COORDINADORA DE PUERTOS. L ·, ·• 
;.:-., .. ·• . .:= . -. . • ;~-~~~ . ' ; . -: ~:~ .• 
·¡~·. . ; . . .. ' . 1 • • • " 1 : 
' . '.. . . • • •. t ' . . • ' : • .. . . ' 
·'· • 1 ••• • 11 • ' • 1 . • . • • •• . ·e . . . . . . 
\~:EstA¡·J?ependencia ··per;tc~eciente al sector P41racstatal · > : 
• ' • • ' ,. 1 ·1 . 1 1 • ' 

.;.~"·fl,JÓ creada pllra logl:',ar .en los puertos una efe ~i;va - : .. 
·.~; coor~inación. entre ··las .~nt~d~dcs· involucradhG e~! l~ :·· · .. · 
.. \4 1 • ~ . 1 

• l . . . ; ; . ·. -a 

;·~ admip~straci~n· y op:c~a~~ones portuarias Y· q~c princ;!. ·· ... 
:.\:· palm~~te son us.uarioá 9, ~trabajadores y autoridades o 

• 1 • . ' • 1 1 1 

(.·Cuen~a: ~on Deleeaci~na·a. C?c:>~di.nad~~as en .. _1~~. pu~r'tcs;;-. .:. 
·,.:que ao!l'los ·re!Jponsa.~·les ... d~. :lograr esa coor<tinaqión ... ·. 
: a 'n'iv· '¡. l · 1 · .· ~· .. :,·..... i :.-:. · · · · · ·. · · ... ~ · . 
'l'#· e oca o •. · .• ... ·'~. ,·;.¡: ,.:.·-.. ·.· .. ::-. '· .. :;· • '- • ··1 . . • ; .. ·•.' . • ·~ .: .... -~ ·,··-J· • : • ' ' ..•.. :.·· •...•. 1 ' ' . f, 

1 • .. • ! .. • • ' ,. .. . . . . . . 1 . . •• : .•••• . 
• • •. .. . ... ~ . , : . . ':' ¡ • ."l··;; .• . . . . . . . . ' .· ... ·; . ~ ~ • t 

.; La coo:rdinaoión. que é:sta ·dependencia deba l'~enar.-~ C!l 
1 1 • • • 1 • 1 1 • 1 --

, ... principaimenta cntrctP,aa· 'siguientes entidadb'o: ·: . . . 
·'··· ~ ·.1•'\ •. ,· •• ··~ ... ·, •. : ••• : ... · ••. ··• . •• • ' ••• 
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r .~ . . ·.: ... : . • •• ·':~· ., . :... . . . . . ·.• . 
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:·:-~· -~· Sccrotarfa .c.le Gobarno.ci6n.- Encar¡¡ada de los 
,. •1 • ' . 

- ··~·:/.:·~~as un t¿o do rnigi•ación.. · . 

~- .... 

. '. ·\·' . . . . . 
\:¡á··,.:. Secretar!a. de Comercio.,... R.espon5abla de _los _·pct :· .. ; · 
~~ . . .. 

-~- .... ~: misoa de .importD.ción y cxpor,tación ~ .. : .··· ... . . ' . 
::.~-:;·{seorota.r!a de_. Progrrunaci6n y Prcc_upuesto.- A ti en,· 

~.t.}··: de. al· aatudio y aprobación de l.:io. :invc;c"\~.io:ncs del 
... ,... o 

• •. • 1 ' • 

~., .. '~ rotado on Obl"ll.O da Infrncotructuru Portuar.J.a.. ::.-: 
·:,. ., • 1 . . . ." .. 

:·:":' ·· : Sccratlll"Ía de Agr.icul tura y Recurnos Hidráulicos .. ":':~:. 
1 t i .. '.'.. : . . . o • . . . . •. • ' . ::,:, · ... 

···-\:·,Controla lo ·X"efcrcntc al nov.:u:\l.ento do cspec.J.os · ... <· 
1¡ ;._ • .. ~. . • . • • . • .. ·- ..... . 

. ;', ·=~~,··.·,vccetalcs y animaloG por los puerto o.· · :."~ · 

::·.~~ :~~~oratar~a do Salubridad Y. AGiGtcncia • ..; Rceula ... /. :· 
;.~::~:~:)oa aopectos sani türioa del tlovioiento T.ifU'Ítimo o ... 
,~ •\ . . . . . . . . : 

~~f:~·:·.nepartainento· do. 'Posca. o- ·Interviene en los asu:-1..;,- .j-~ 

~~~;·'l~~\toa. refe~.e~te~ ··a\ l.a ei~J.r_lo.t~c~ón · d~ la ~ctiv:idüd , ., 

:;·~~··~ .. ;p~squera ... · ··:· ··.~ .··· .. ~.: ·.'·. · ·. ;· ... · ¡ ·-·:: \· · · :: 

:;~ ·~;s~cratar!a de ·Ha9:íenda y· Crédito Públi9o.,-·-; E.nce.r .· 
¡ ·•·.· -~ 1 • ~ . • - 1 .. . • . 1 - . 

~r!·:~~g,.da. ·a a con.trola):\ la· importación y exl)q:M:ac~ón de ... 
• lo' ·, • . : - • • . . . j ·-· . • .• \ . 1 . • . 

~'.:· ·· ':ncrcancfas ·aa·egura.ndo ol respectivo ·.paeo do: dore-.:.· 
_,¡.• .:~ : ' : . • . ;: ··. . : : •.• t'. .• . ! . • o . . • 

:,·~ ·Qhoo en·~ favo~ de: la..l"oclorllci6no · .. : ·. •.· · ·. · ·· .... : ·: · . ..- .-: · · .: 
...... ~ l.l· ~-· • '.... • ... ·•• ..• •.• .• ·.;;· ... •· ··1 ... ··•• . .. 
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,• · • •.tt· • '• • "'-· •. ., ': ·· .. '.· ·• 

,,., \· ¡' • ' ., • • .·~·. ''·'·· ... ~ ~,, .. •''"'' ., •••• ........ • •• • • .... ' ,\1_.,. .•.. : · •. ~ : .:. . . •. . ... ::~·: .t:~. ::.~ ··.,~ ... · .. .''·· ..... ·· .· ...• · ... · .... , · .. ·-~. :-' 
~ 'bo ' 1' Aacntoa 'l "Vie·~o"· · ... , J·;· .. · ;~ :··. ,· .,.;.;,· . · ... ·.t • ..•. -~-. t:. : • · • ., ~· ·· 
·-:-·. •.: (t ¿'-A .... ""'" •. ·: -.~· ·.: ... • .• ,,.:·,.····· ...... ••• .··¡· ~.-· '!•• ,1. ~ •. ~ , . .,. 
1 ' '" . • · r • 1 · a :•' . • .. '• ·"' ·' • '• •' ' ,.f ' · · · . 
1 ··~A.' •· .·r•·•'· ••' .. •, • • ,.,.,,_••, •el¡ · ··~--~ -·~·· 
-~.C!Q;.':'.n'rllllldoroso· ,::· ···~·,:-;¡. ·· ...... ,_•··,_• .. ·: .•. · '•' ···· ,..•¡ · ••. ~¡ •... · ··· 

• \.:; 1 ! ·:... .·. \ ·; •• , ,·, .~··· '··~ ·. ·~ ... ~ • .. ~···J ~ •.. ~ ... : ~· : '.J : ·. ~ .• ·. :~·.· . ' 
; ... ·.~ :Agentes Adunnalcn o. ~: •. :.:. ·· ;,; •. { ·.:· .:,"·, :,.·· •· .. ,;.; ; ·: .. : . · · .. ·, • · -~·, 
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. '· tL' PUERTO COHO 'ENTIDAD FISICA.; 1 
· .· . . .. 
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. . • 1 • . • .. . . . . ' 
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:. Hcmoa ya hablado ao~re la funci6n. primordial do loe puertos · 

· ~.quo .conoiota· en el ¡nancjo de carea y la transferencia de éE., · :· 
o. 

··.ta entra loa di ver.soa modos ·de trannporto ~ sin cmb~reo par á···-: .. 
~~u~ ~ato puada realizarse .efici~nteme~te es necesario. que.-.~~: 
4.0 • • ~ ,. • • •• • • • : • • • • .:. '. • • . • •• • ·~ 

· a a .oumplan:.dos requisitos s · ··~ ·: ·· · . ·· ·. • , · · · .~' .· 
·: :. .\ Ú.:~ ; . :: -~ . . : ~· ' . .... . . ' . . :: . : . ·. ·. ·: . . .. . . . . . . . : .. 
·A) .:·:·.Qua fJl'~pucrto· .cuenta·, con ·:·la infraestructura adecuadao . . :;;. . .. . ' . . ·. 
~.:b)···.::·Quo ·el.:puerto preste ·;los ... sc~vicios neccsru:ios., .. · · .. ,. 
: .. :. )~i; .. :,J· . .-:.·.: .. ;; · .;:. · ::.·:·· ..... ;j:·:.:~r::= ... · . .-.~,., _ _. .. ~~~~·~· · :: .~ ... ~ ~ · :···· .. ;,._, .. :: . ..,:·· . 

1• . .•. ·} . . . . ·. • • • . . . .. :. • · .. •• f ·., . • , .,. ¡."F •. • ,. :. r •• J -~·. "' ,. . •• .- • ; . . . • • . .. • . 

t;::y;~NF~ls ~~e;;~·:::·~·~·. ~':.:1t: ~r.r·~ · ·{-,;:. ··:: ~·;. ·· :; :::·.:· ; ... ; .... ~ :' ; ·.· ··.:. · .. ·\:·,, :. · · 
:?~-~~::{.~:~ . ~ : . . .. · .: : .. . >·.::~:<· .... .~ :-: .. ·. . ... !·. . ... _:-~~.::' 
·~:~~ .... \~·= ... =.:·,La mooerna tecnolog!c!l en :el transporte .t'la;'ol~;l.t1:0 ,cxije . . ·.:· 

:;~.:~;.-~:· .c.ada. d.la eón· mayor .t'uerz~,. que los puertos buen ten ·con:_:: . 
.. • • • .,.. 1 1 • i . ' ••. 

:·:~~~;::~::.~ •.inata.laciones. adecu~'das ·.propias para el arribo de bu-~ ~.¡· •. 
..... • • 1 • • ,.~ 1 • ~ ' . • ••••• 

•\11.~·~·;,·7·.' •'t .· : • • . 

;., .. r-~·::·(\ quas! que. presentan diversas caracter..S:st.J.cas; .. 
. \ . . . ' . . . . . .. . . . 
••. ' .. : t.¡l! . . 1 ! 1 .' •• 

~}':.~·~::~;:/tt~ la~::.actualidad··~i~~g·~~ ~~e~to. ·:pr·a~cnta ··~on;dici~.n~~· na ~ .. :., 
·'~:~~::--~·::::·~· tur~i~a 'que poi'. aS: m.;i_nma~ p. ermitan·- u.n adecuado d.; csarr~_ · . ~··o.··"'~·~ ... . :. 7·· ... f .... . . 1 • • • • • • 

__ ~;·~·>~-·;c,:;llQ ~e la~ aotfvidados r~lac-ionadas con ol :tran·sporte ~--. , ...... ¡, '.. . 1 • ·.• 1 • 

. : ... ~t· .. ;:~."rnar!~irno ¡ por lo que ·el hombre se ha visto ·~obligaclo a · .. -
•• \. ~ . • . . • • J. . ; • 

•.·;l··!.~··=··:modi'!ioa.r,· constru!~, Cambiar y COr.iplcmcn't~r la·s condi_'· .. :: . 
.•.• '.;.•.,: ; .. 1: . .. 
···:_..:_.;:.¿p·:.oiollea natu~alcs de~.los luearos qua oa pre,qcntan ~de-:-·· .. 
~::7.~.J=-<.~· ouad~s para .establecer p4ertoa maritim.os. 1 i · · .· .·: · :.. · · · · .·..-:· · 
'\ :.. • • • . ) : • . . : •. . ' . i ; :. . • . : ' . o • ,'·· • .. ~ "\ ••.••. ·. , . . • . , ¡ ~.:- . . . . . . i .•. 
1 •• . ~ •• o( • 1 ' • • .. . • . • ••• • • • '¡ 

.• ..... ;· '!- : . • . • . o • • • 1 •• • ••• o 1 

, · /.~.~·~ ~ Todas entaa acciones qu~~, el hombro cmprcnd~ pura adap-
<'~· •• • • . 1 ' : . . . 

· ~ :·~. ·;:;.-tar: ;aa · condicionct;l i natu(ralcs a· ous necco~~adcs partí-
··• • • • • ' 1 • . . 1 • • • • 

.'!-,.' ):' :'cularea SG OOnOCQ con eli :nombre de creaciÓn de' .infraco· . ·,. . . <. ; • . : ; . . ~ ;' ·.: j r • • • ' 1 1 caco 

,~.~··;.·; ~}:· trcotura." A oontin\iaoi6n v.runoo a. comenta~ breVemente 
;.~,:·)·t~~~~l~:i hape!ctoc ... prino;i.halo:s. qua deben' consid6~arsQ· ·dentro·. 
,, ·,•A• ' ; ~ ·' . 
' ·'~ • '·, • 1 . ' . ' . • • • 1 ! • , 4. • • 

' .. ~.·r:,,.:: do 'lll infra.c~truotux-a portuaria· y que aona ·· ·· ¡: ····'.· · ::'_''::-:...:... 
. • •• , ... 1 •• • t í • 'J ' o .. ' 
' ,: • • • • • • j •. • ' ~ . . • ". " . • . ., .. : .i¡• • • .... . r ' .· . . . . • .• 1 • •·.. • . . . i : • . • . '· . 
(.:·. !"- .,;·, '.·. ·: ,... •• •• . ~ •• •. • ..•••. :.1... . ... ~ .· .. • • . . ' ·~· . .' . .. ' 

' 
• J 



·-· . . 

.. . 
. ~· ~ •. . 

... 
·: . ... 

. . . . ·. ..... ·: .... 
... . 

. .. ... 
. • 

atraque, tráfico y almacena~icnto •. . . . 
eq u.ipo e • • • •• . ~ . . . .. . . . 

. .. - . 

,· 



. ' 

• 
: ;· : • .' • ~ • • ' • • : 1 • 

. 
!· 

·A.3.'· ·~'Loa clomontoa do· oc~alamicnto oon áqucllos que ·&c. 

),.~::~:::·~: 'cmploc.n para dat' · aogu~idad a la· riavceac.i6n.· en las 
.·•· . . . . . . 
1 • • ·'. # • • • . • 

,<~·· .. t/ ;~·. ,inmcdidcioneo .'da .. lD.~ ·costD.s. ,., . . :. . . . . . . . 
'· ~··~: ..... :, . . 

,1, . • ·.~:··.·'. . 

~:·:.;·.~ ~:.~.,.'.'·P~a eotc fin se utilizD.n reeularmonte faros, bo-.'::. 

~:·: · ·:~./~~: yD.~ o impla a,· boyas lumi~osaa Y' balizas, éstao· úl-
.. , ~--. , .. - . . . . . . 

.. ~.:•:(·i-~~\ ·,timas no· tienen homogeneidad en su presentuci6n,-

.. •• • • ,J• ,, . . . • ! 

~ .. :·.·~;~.t: ;· .pudiendo oor dende simples estacas pintadas e hi!l, 
,. ~ ~ •••• , ; • o • • • • • • •• • 

::.'{ . .. / ~ondas·· en· ol' fondo hasta. flotadores más ~elaborados~ 
•
; .\,,·, ·,':_ .. ~,. :· 1 •• . • . ·, ~· .• • •••.• :. • •• · • • ~ . • • • • ·• • . • . ·' •• 
. . . .. •. •. • . • . ¡ ~ . . •. ' .· . ' . :. o 

:,. ~-: - . ;: 1; . • .' . ' . . . . . . .·· . . 
·A.~.:: ... Elementos de· atraque, tráfico· y· al.macena.J:dento. 

;:{{·:.~~J~~: .' :. ; .. · .... < . . :.·: ·:~:; .:: .~ ~ : ~ ': ,: . . . .... ·.. . 
, .. \··: .. .,.·. ·.·Al· referirnos a· estos elementos vamos·· a hablar so 
:J. ·: ~!=·:~}: -

: 

: ., .. ;...; l._,t.. . .. 
':'·· ·. :··.: bre las obras qu.e darán ·a.· los ·buques . .. . ,,J.,~ 
~ : ';.···· ,., ' . . 

{~~~J.~J..:~.;~·medioá .. de· transporte .l~.~ · .. facili.dad~s 
·~~~~.,~:f/:,:· feronc.ia . de· la· carga e·~;-~· · .. · • :_ · .. 

y a los otros . 

para la tran_!,.· 

• ' ... .,, .. , ~. 1 . . . . • .•. 
~ .• ••• ~·. ,,. .. : • . • • • • ". 4... . • ~. ... • • • • • ., .•. 

. .. . ' . . 
o ••• 

1 . • ••.. • . 1 • • • • • • • • 

. ·~ ':~-~' • ...... :• ¡ ,·. • .r • . . . <' ·. ; .• • • 
·.• •• ~·:,.~,~./ ••. ; f. • ·•• .•. · ~ . • • . . • ~ 

~~;Jf/:..'~~~::.~? muelle o de a~faqu~ que .son obras qu7 1 ofrfccn .~.~. 
:.;·.:~.~~·f',&,!'un ~paramento· ver.tical·.'de. aufi·ciente calq.oo pf.ra - ·.· .. 
. ~ .. J ....... ~.'~· •. t. . . . '· . ; . :· . . ' . ' . •' . ·. 

/;/::·:~7'·!.:., Q.}le puedan atracar :d.~ ¡cost~do loo ~uque~ \y ~·a· s~ ~~~ 
?:·~~i~.~~f:\';~:=·p'erfic:i.e. ·horizont~l de s.Úficientes .d.irne~~ionh:s · pa· .. ·:· .. : . 
• ,. • . ... ' ··:· 1 1 • •, . . • . • • 1 • . -- #·.·: ... 

_ ¡.:.: .• ~:f>P;~~~.r~i que pueda deposit~se-- y rnanej arse _¡a i ~arga ... ·. ·.:~:.::· 
'..,''. l ~··. ·-.':' •. j ; • • • • •. ' ./ '' • 1 . . . . . . 1 • • • • .,. • ,: 

• "' ·- • •• 4 . ·J • • J ) 
•• i.'' ·r ,..... , ' •· •f •' 1 • •J• • • J.,. . • f .. . . . [ • • ' ••. 

"~I~·.}.._::~·~· .. L-!1~ ·estaciones ~a': 'clcisi.ficación o. patiob de esta- ::: 
: 1 • , •••• •. ! :' . . .~ ~ . . 1 ~ . 

:·r..: •· .. ~~· ::,,cionrunicnto dondof ce :detienen ·los trenca; o crunio- .- ·:· 
:~:: .. ·:~:~~·: ··.~~··n~~ y se l;'ealiza f.a ·. ~rllnafcrencia d~ la·; ~are~ y .... . t:> 
.. • ....... '. ' .• • ,. f .· . • '. 1 \ •• •.· 

::},n;;;.:1~::~.lp~ ~?Jnacenes'~cuy.lis caract~~íst;i.cas debch Vilriar ·:_>:.;, 
• •• "........ '' ' ' 1 . • • • ¡ . 
·~ •,; •¡:.:,'· ; er ~ rel~ci6n a .1~~ :car~a. ~U e. Se maneje. :pU~~cnd~ SCX' .·,. 

~-~~~J.:··:,"r.~.d;cade bodcgno .. para carga een.~ral' h·aatil .s~lo.s~· o: ·a!,·~·.: 
·: ;·: ~. ~; ·":· rn'a.ccnas re frig.cr~doo .' ~; :;; .... ···.·:· ··~ ~ ::,: ~ · .- : · · · " : J · . · · ~ · ·. · · ·. 
• • • • • ,. o • ' , • • t . ! • . ' . . • .. ;· • •. • •• . '· , ~ 1 • , . • • •. • • • L • . . 1 1 • • • • . . 

•• ~1-: ' 1 • • • ' • •. , ...... "'· ••• • ..... ' ., • ~. • • 1 t. • .1 • . • 

/ .. : . J;: ! :. ..-. · .. , \;.'·· ·< ·~· . .-:,~~ ... ··~~\/.··.~:.:~·~:.~:..· .. !? . ::.u~.~ . ... ¡ :· ,.~ ... , 
:A.~.._·.~,. M:aquinar~d··y .. aqui.poo··;i •· ·.··.··,.-':'·~·: .. _., ·.··;!' .. ···· · ... ·. 
,..· ' • . • ' . ¡ . . . . ' . '-" •• • ·~.... • • ' 1 • f • • 

• ~ . ' •• ' . , ~ • . ~ .• .''· • ;. ·.,. . . ~ •• ; . •. ;, •. : . . .• . • . • •.•. • 1 ' •• o •• '. l 1 •• 'i 1 • • • 
•. \ •• l. • J ·¡ . . .. • ,,..,. . . , ·. . '. • . ... . '. . . ' 1' •• 

•, .. r··.~t:;.~~-:·. '~·: ··;. *:.~·~· . ·L: .·.-.: . ··.': .· .·· . . . •· . :· 

;;-~:;·.~/.:~::~~~~<¡~?.'· P~.o~~~~~~;b. ~i:~o óst~ ·~n~ .. es un fP~cept~ · .... ~· · 
.~.t ... !:··~···'···.; ... ·tt ...... ·:·· =-~ ...... · .. !-Z··~··· ~. • .• • .. ···~.··.·-~ .. :"~.:·.~~:. 1 .'!1'.'"·.:.·.· 



~ .•• f ··' :·· •• !" : . . . ... .. o :· ••• 
. . .. 

;.~-,:::·.~:.:,' .... ··. . . ~ . . .. 
: .":' :.:: .. : :·;·. q u o. responda a .l.a: cAtctoria cl~oica. c1:e. in~rz.co --: · ·-

·;:·~~·;.~}~);;~:._.~;¡;-u'atura \) :e~ muy . .importimto m~nciona.ria en o esto :~:<··' 
; t:~\:'¡·~.~-.;~?g;_'b'~p!tulo ya q'ua: la. cfi~icncia '·real en el ~a:1cjo 

··-· J ¡".1 o o - o o ' o 

:;.;_.-:. .• -.~:;.··~·:·:.de la· carga o o· ve a:fcctada en gran pc1rtc _por lll _ ·. · 
' f • , o 1 • • . 

·-~~····.:.:\.~ .. ·.exiotci;lcia. e:> nó de ·adocuada maquinAria y cqu·ipo. 
i_·~·!' .' ,..·,¡•..,.' ... .. . o . • . -. o. 
~::i.:~·:;,(:~>··t:: .. '~.: : . ; ' o ·._ • o · '- :. o o o : o • :. • •• 

. ~~·;;~: .. ~~.;~;::r;,~):n·~ la· actualidad . se· cucnt~ con una infinidad· de 
.' '" ',. D - • - .· .......... · . . 

~;~.· ·(•.:·;_·~~·:: inventos para _el dcsarroilo de las activic!accs ... 
t .. .' \ • •. ~ . • ,.J. .. . . 
,!:·~>:~:.::,"-~f~~:.: portuarias.. Montacargus, · tras'tZasadoras, plata-=·._· .... 

• • • ,, •J o • ., ~ 1 o • o • • 

. ;:.~:.:·:-~;~·:·~¡ .. ~.:.formas, grúas ~a pórtico aon clcmento3 incispen-. ·;.: 
#·~ .•• • .. ~. ••• '" . ~· . 

. ";:~::.·,.->;·).:.1'::;:-sablea ~n la. m4yor.l.a de loa puertos o. Es por. -..; - .·.·~ . 
• ~·:·.:.:·· ..... ··.,.. • : • • . • •. -~1/P .......... ·_· 

~<~::~·,;::";:.')~ .. :~llo que una a~ccuada planeac~on portuarJ.a debe· .... 
•• • • •. 1 •. ,. t;~ • • o • • • •• • • 

·.:;]\/.'<<·:.::·:de C_?n~cmpl~ ,~omo ~spcc:t.~ muy impor~ante buena~·~ .. : . 
. ~.; ~·"·.-.. ::~·>··:inversiones en: maquinaria y· equipo ... ·. _ .·. . · · · 

• • • • 1 ! • • • • •• " :" •• ·, ... 

:· :·~:·t~··~:·· ... ~~¡·/· ·-·~·~··> !~: ~···.: :t ··::.-·.':·· ·: ·.~ -~.:.... . ; . -.~; ~;-- .. ::· ·. ::· ·.• .·• .. .."· 
~B)b Sel;'vicJ.os qua· preota :un puerto.":···. :··o ·· .,,.· ·:: · • ·~:··; ,-·. \ .... : >).: 

• • • • • o :, •• • t . . ·. ~~· 
•. ·:~ .:~: • • . . .- •. ;:. ~ : . . • • •.• ·. . • • . •. .. • . . 1 • • • . . 
,, '""-~·. • 1 • • ,::.... o •• •• • ' • • •• • 

·~:··~~ •. ~J , ..• -. ~- ,•. ·.·· ...... ··· ' ...... 
-~;.:~:: .. El vegundo requJ.sJ. to

1
.que. hemos- mcncJ.onado para que un··:·- · 

; • • • .. 1 : 1 

·;:.~·:··:.puot>fo· sea 'oficicntet e's que pr,eqte servicios adecuados:'· 
,.,..... • • .. 1 : • . .· ¡' : ~ . • . . ' ; . .· 

·o~·.:.:.:: •para! ~1- comercio ·mar!timp,·· ·Sobre eGte aGp~~to clasifi · 
: .. '• • ·:· • • 1 • • • . • • . • • . 1 1 ••• 

~, ;::~" car~ds los _ aarvicips_; oo~ que. debe conta.l" uh pu~rto en 
• (. .. ••• • • • • • • • ' '. • :. • ' • •• ' o ¡ 

~\}.:.~aorv!éios bási'cos'~o:'.'prim'arioa ·y· servicios secund·a.l"ios 
·. ~~;.:.~ .. _-:d : : o. ·•..,: ·~·.:~ :· :-:.:' t.~.:.· .. :.:;.~:--.~.:·:.~~.·:~ . o ••• i ~ . o • ••• ··, 

•. , •. o e, apoyo t) • • • : ••••.• 1 .,t ~ •• ~.... • • . • ~.. •• .•• . . • • r :.. . . _ : .• ·: ·' 
•••• ;t:=: ~· •••• :, . ; . 1 .. . . ... :· . ; . ':' . , .. ( ._.· . . . . r . ..,- •, • • . ' • .. • • ! . . 

;.:-··:·.;=;_ ·. : ¡ :.. 1 • o:~· .. · .. ::: .. ':,· .. · -:: .. o o • ••• • o ¡ .·. /.· 
:;J;~ :• Loa. primeros' 'son aqu~llds dircctrunonta ralacionf1cl03 --· . 
;::::~;:· .. C<?n :~i mariej o y ·n¡ovi~ien~o de lo:l buquas y l1as ~ercan-y . 
•••••. • 1 1 : • i ~· i t 1 ·. ~· 

·:-:"{,.;~/ cS:aa ~-~· Comprenden el; pilotaje, el rer.loiqua ~¡ lasl manio- : 
,.. ti.~~,; .. : 1. .· . -~ '. :· . o 1 '. 1 : •• 

·: •. -..·· .. bras ~.1 almaccnamiento:>y tranoporte 11 siendo los do:s pri-.··. 
' .: .. 1 • • : • • 'J . 1 : • • : ! : ~. . . 

-.~.::-.. ;.··maro~! conceptos serv;icioti prestados clirect~ente __ al b~ .. _ 

.'~!·1~.:~q~~. y j1o.o últ~m~~s. -~~:rvi~f_os ~~~a ·.ta c·~ea. J.¡·_ · ·:'· ·--. . ... ·. · :· 

~·;('¡' _· ·! J . o o • :·' • : o·.·;·~'··. ·::-·. ·~: ..... :: 1-¡ o .. ¡ ...• ~: . .'/ 
': ;,,r.·;,; Loa s'rrvicioa se.cundapie·a son aqucll_os · CUY·9i~ objp:t'o ·:es · ·~ 
14 • • . 1 1 . . . • t.. . • . ~ .· . . .·. ·. • . • ' . ·. • . .. ,'' 

: .;· .,.: -:prop:o~ciónar a .'1~ r\a.vog4pión y·~al.··•<::o:nerciol:lz¡ar!t!i.:i:os._'· ~ .. :,_ : 
•t;> .. ~·ilos .. elemcnto·a· para ·.p~rmitir Ul) cÓm.odo .y· S.eguro .. ~c.sarri-~' 
:r"'"'".!.· · · .. .. · · •1 · ··: .. ·. ·. ~-•• · • ,·~ .. : ·: ···. 

\:·.·~ :/ llo: .. d?·· z:.\!.a .. opc.~.."léio~os •. :'.: ComplC_'cndcn los ~chglo_n~s ·de ~··; 
:..:~.:.: <' ,·; ': .... :. :"< ~ .·:·-;:::'}~';_.~:·:: ·.-<::·~:i).'. ;.:;.:t .. >-; .: :-~···. : .. l :. o ; •• ': ~ ;: • ) ••• • .- b. 

• 

.... .,.. 



. . 



• ~ . o· • 

. : puerto 0 autoridzHlo.o y en eo.ner~l cunlquiox- . facto~ qua 'ad~ 
, mi.niotrQ.tiVD. U oporacionalmontc influya en ol diJOllrrollo 

·:·da lat~ aot.ividndoo rolo.tivao al rna'nojo do la- care;ae 
• • ! 1 • •. 

'• ,.·. 

: .. :·Ahora bien,' par.a que 1a carea. salga 9e1· puerto, ya sea -- . 

por :mav, po~ X'.Ío o por tierra, eotá suj·ata a qua su. flujo • . 

. a a 'rcnlice: en tres di!erentas formas; a éotas le3 llar.tare . : 
. . ~ . . ...,,, • . 

. moa vía directa\)··. v.!a ·semidirecta y .vS.a .indirecta. Esta - _.· 

}clasifio'aci·ón-· ae·~~eotablece· en base al .número de opcracio->; 
·:.no a <Íue au.f~e .. ld ·carga·:/ ·al.·· t.ic~po .de estad!a de c·lla en ·_ 
~:.pueirtoc; . : · ··.· '\·:\::~ . -~ .' · .;,:·-=·.:".::. : · · :.. - . . . · · . . 
.:,. • • j =. . . . . . . ·. ·, .. ·:. ~ ~·· ... '~t. ·1~. 
•••• •• 1 ·' •• ; .. • • .. • • • 1 '• • 

o ~ • • .~ •• 

.';~La v!a .dire:cta· co~s~.ste en ·la transfercn~ia de 1~ carza = ;· . 

.. realizada d;irectamcnte de·_ un 'medio de transporte a otro,-·_· 
• • o .; • • • ~ • • • 

· re.alf:eSndos'e por ejemplo· del buque al transporte carrete-·. 

;i ro D del bu9~e a la gabarra.~ ~t·c •· ·. si~: operaci6n interme-..;..·.,-. 
• . • • ·J • • . . . • •• • • • •• • ... 

~~ dia da depc$~ito o· e~pera de ·la.. Ca;'gae . ·:: .'. ·. · . · .··:,. .. ~. 
~· ,:· . : ~--:¡- ;: ~ ··· .. ···.· -.... ': :· _· .. : ... ~ .··:· .:· ··. ·=·;· . • . < . . :-·. ·\: 
·En la v!a·aemidir.ecta existe· una operación·inter~edia en 
·; '.. .. 1 l • . . . • . . . . 1 
• • ' . • • 1 • • ,, • ' 

:· 14 que la c;:arga . es deposl. tada en explanadas o tl.n'glados. de.· 
\. f ¡ . \ ~ • ; 1 • ' 

:_-_-t:rlinsi t()B ?r. ea_Per~ ~e que· ;legue -,~1- t~anspoX'te ~~e l~ sa~: 
: cará del P'-.t'certoo ·La eatad!a. de la carga en loa tinglados :·. 
. . ! . • .. . . ' .. - . . . . . .. 1 ~ 

·.no debe ser: da 'm~oho tiemp:O estimándose .• un. proroe~:io d~ 24. · .. 
. :·h'oraa máxi~o e. •• ..: : • .-"'.;.: ·~.~··:'·:;,::.~·y::: ... · ... :. =. ';:: ...... :· .. ·:: .. . )~ : • ·. . 
o • • •• • : ; • • o ••• • • :.:,. ~-.'... . • ; • • •• • •. ~ , •• ' • • ~ ·~· '•. • ; • • • • ~ 
• t • : : .• • • . •• ~ ' • • • . . . . :·' 
'.; : 1 . : ! ·. . . . . . . . ;;: ·. ; ., . . •; . ¡ ._: 

.: La v!a i_ndireota rcquiere.·:de m~yol" núme?='o de oper:aciol!CG y . 
• 1 : ~ h 1 ·~ ' • • 

:una erd;adfa! larga ·do laa. ~ercancías en el puerto~! · Co¡;icin- . 
• j • • '. o 

~:te en la. de~ carga. de las mercanc:laa; o u translaci~n hilsta . 
1 • • \, • •• 

·._zonas· ~e d~pós$-to'· o allnac~'namiénto y ·las conaccu~htes J opc-·· . 

. . r'ao.ion.es qup so suscitar~ P~<;U)do. llegue el. trans~orte que .-
• • 1 1 •• • • • • • •• • • • . . . • 1 ¡· 1 • 

~.las Bli.c~r~~ Fel P':le~~~e · 1 
• .' ~ ~:· :<~ :. · . ·. : .. . : : . i,:. · ;~ .. 

• ' • .·.~ :·..... .. :· . ~' :i · .. ':': t'' ... ~· •. . ' ,; ¡·\ .•• :. . .. 
. . t • • • • 1 1 • • • • ,; • ' . . • • 1 1 • • . ~ j i . . . • 

'Obviamente 1 ~a vía ~nlia_ adcq\lad~ ~e o la dir~cta, a in: cmb~reo · · · 
.. 1. . ; .. • . ¡, .• . 
.existen ·dis~o~iciones lee~~e~ y administrativas 4~! c?mo -. 

• • • t 1 • ' i • t ' : 1 • ' 

!a~torai!J··~uar·a. dél.con.tro~ de la autoridad p,ortuaria.· ~4e .... -. 
• • •. ./ • • ' ~ •• , • ~ 1 t• • • . • • • • . • 1 • • • • • 1 'j • ; • 
-,• ; • • "" . ... • ••• ' , ' ., . f ·, : ••• • ' ¡· li • ,. • • • • ' • ' ' • ~ ' •. • lf• ... •• 

·¡~.:,·o·."-~·.' ;·,:.: : ... z....,.: •......... ,. •. :~ • •! , •• • • • • ••• ·: • •.. . . . • . . .. • . • .•.. ~ . . . • . • 

• 



,: . ~~ 

··~ 

•• 

" 
roaliz~rse rutinari~~pnte· 

do'a v!aa o 

. , . . . • 1 . 

. .. 

'¡ , .. 

"". ·· . 

··--

.•· 
. . ~-
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/~~·::t·~ tJin ·que· pierda ·'cuD.lidadca·o ~:· ~·:: .:/ ::.~~>·: ~:·~/: · ;~ ..... 
}~t·~,:~.~:· :. :· :·_:· .;. · ..... ·~ .. ·::.:::~: ;·;;.:::.· .. ~. ~ :')·~;·~ . ·:.·::·;··~: :' ~ ... ·.· -;:,-,. · .. . .. 

,• 

~ • •, • •1,• ,, • ,. ; ., , ¡.:• • • • O· 

\:·~~;:,¡· .. Las modalidades que se' establezcan en )<?S 'puertos para el . 
•• e. • ·t .• •.. . • , ·, • 

~\~r~>::~~·e:n.ej ~ de ·~a ·ca~ ea:~ ~epc~d.er~:· il'ldudablcmcnte. tanto· de las . 

ó :~;::f~·.:·caraoterf~tic~a de· és.tas 1'com~ ~de las c·a~a~~crfsticcJ.s e! el .~ · 
\¡·~;~:·,')~: .. i" ~ · ..... ·:.;··: ... ,:·.··.·:. ·~.:~,:·~~..: .. :',:;:::·.'·:·. ·: ... ·.· .. .: .. ;.~·:· 
.:.·. ;.: puerto en· particular. ·ya.·· quo a ·pes.!rr~ 'de ·:que · .. eJ(ist~n ~c:todos :/ , 
···~-~~-".~o .'· 0 ··: •• : ' '0 :' -~. •• •. " • ' ,• ,' ... ~"o,H'. •' ••• •• : :~ .'·: :· :' ···~; ••• •• • 

. -: :~··.~:~y. prooedimientoB · prcaesta.bleoidos P éatos ·deben adecuarse . a~~·~. 
'·> "' o~ ~·~ti$ • •••• • . • ~ • • • o.~ • ~ • . • ~ • . ~ • •• o . • • • • • . • •.• 

_:~.¡:· ~.~:~·iao. n'eccs:fdadca·:c·apec!~~cas .. c;ie .cnd~ "caso·o . :·.:;: • . , ·~ :. , ·· ·.·:·:··.:· ::. 

:~:· .. Jf~:~ .~, :::·:: ~~: \::(' ... <}~ ;·.v =tt:·.;· .. :<:>·)./~. ;_ .... _ .. : ;/ , .... :-.·. . .. · .. :· . ; . . . . 
;.· C).:·.::"LA UNITARIZACION ·DE LA CARGA COHO FACTOR DE LOS TRANSPORTES, .. .-. 
:'~ '•; ::~G ~.:~ ..... ,• ,, ,' • t" ,. ~ • • . • • •, • t • , • • • ' .. t', • • 

1 "11•\!t•o 1' : ~-/•':~:·· • .: •. ~: •• : .;:.-..... ~.~~.;::·._:.~., ~~~ .. ~~·:: ••. ~· .. ;,·:: ';•• •' ... ~ •· 
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~·El objetivo ea eotabloc~r una~ndona'do trnnapo~tación, donde 

~~~-~1 cmbarq~uc viaja· ·oin ·q~e so: efectúe un'~ re-man;ipul~ción. o 
.:·:·roalrri.accn~icnto·-; · doodo · ol punto da origen haot'A su dootirio· 

··~ final (Movimiento pucrta.-a-puartA). : .Términos tales como tJ.r~ 
~ ·maa, pale~a,· mntenedorea, ~arcazas, gabarraa,.sistcrna de--. . . 

:·~carga unitarizada, roll-on/roli-off, Lift-on/lrft-off y · 
. . . . ' . 
:"'Laoh o· Seaboe• carácterizan los-esfuerzos múltiples de por--

' • : 1 • • • . • • 

.·· te adoro o·~ armadores, navieros· e· Ingenie:r-oo Industriales Y N!!, . . . 

· ~':·v~l-oa t. ·p~a raoi~onal.íz~r ~l m.anojo de· carea icncral, de m~·-- .. 
, 1 • • • • . • ,·· • : . . 

· .. nera de· lograr.:roduocionaa· en ol',costo del transporte. mar!--
.,.. . . =· ·. . . .. .. .• ,,:. • • . . . : .• . • . . . • . . . ... 
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~:En rospuo:atÁ 4 la '.introducción· ele. b_uques:·. cspecializa'dos, se · · .. . 
~ . :: . ·. . . . . . . . . . . ··. - . .. . . . . . . . : . . . 
,t:praocnta' .la' necesid~á:· de· .instalar facilidades especializadas. · 
~· o conv~rt!ir y adaptdl." .in~t~l~ciones convenci.onalaa, .lo que - ·--: .· 

... . .. ¡. . . .· . . .. • . .' . . ' ' 

.:~:·~o h_a .. h~~~J. e~ -~.~-~~-· .~~do,r. ~ori_ ~r~~.~ipn~~~ ~;~e~t9a. d~:. mund~ o.~ .. ~ 

. • •• 1 ... • • • 1 ' . . • . ' l. . 'l.' . . j . . • • • • • . • • • . • : . . : ; . . . ; . . ... . . ~ .. 
/Las nuevas tendencias no sola¡ncnte ·afectan .la tecnJ.ca de m a- .. 
-~:nojos.,¡do ~;Jarg·a~ t~bié~ afecta. a ctftudc~ der' la.\ Socicdc:1d ·.· .;;_-_·.:, ·:. 

:.: ~acia ¡la··~la.se tra.baj ad~~a.. :: .· Las tenden'c.ia~ en ~l tr-~baj o ~-.·~· :. 

·~:·~portuariO: ¡·duro.ntc el 'últlmo · p~r .de décadas han tenid~ un p~o · .. : 
, ; : ·. i 1 • . • ' . ·~. • . _· . .. ~ . ~ ~··.· ·, . -~ (·* - , - . ~· .. 

·· p6aito·pr,incipal '.:..,_:_ la dustitución de. unos pocos dtrabajaclo· .... >. 
!'~· : . . ;. . . r~ • . . , . ~ . -;o : 

::,_ras p~rtu~rios man.ej~d-~\~s.of~s.ti~ad·~.ma_q .. uin~riar en tugar -::·.· 
.. ;·do v~iao¡tCUAdr~l~aa. d~ ¡~s.~i.~a.dores ~on. c;quJ.po zp.anua~.. .//.:~· 

..• • . .,. i 1• • • ••• ~- . ,,. .• . • , • : . : • • .• • .. • • 1 ' ••• • 1 ' •• 1, 

• • • 1 t . .. • • • . • ~ • • . • , • ¡ : ; . . • .': • . . . '· • ¡i • 

~-~:Vio too pu~\a~~···eotos. p~ces~~-~. y ~~endc~cia~··, es. m:Í. 6pini6n que . -:' ·. 
1

¡ • . . ·. j. • . . 1 •• » . 
• t "" • ·. • • • . • • ¡ 1· 

.-.un puerto~ ¡1~ nO .es ~llS un; mero lugar de trÁnsit~. ni un a.im-.. · 

; pla c~lab~~· d_e~ la~.ca'den·~;~el '¡tra~.apo~te; ~. sin~ .. j pol?. nlre~· •: . . · 

•. dod~r. dol~ p~l· }n. eco,n .. 9mf.~ ... tiTne ·qua_. c_r~cer. y p~e.dc f~ecer_ .... · 

.:: Lo.s ~:~~.~{~?.ftt::~~? ~-.~-~,?.~~-~~.~~.f. -~.~t~~±~~\·.~~~~~~.~-~-~~~c.~.?na~~.o; ~, ::: 
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México, D. F., Marzo 21 de 1979 

CENTRO DE EDUCACION CONfiNUA 
· DIVISION DE ESTUDIOS SUPERIORES 

FACULTAD DE INGENIERIA. 
··.U. N. A. M. 

·. iNSTALACIONES PESQUERAS 

EN GENERAL, REALIZAR OBRAS.MARITIMAS Y CONSTRUIR O ADAPTAR PUE:R 
. . . 

TOS PESQUEROS, ES ACTIVIDAD TAN ANTIGUA COMO LA AP ARICION DEL • . 

HOMBRE EN SU VIVIR SOCIAL Y POLITICO DENTRO DEL INEVITABLE PROCE 

·SO. ECX)NOMICO. EMPERO, NO SE EXPLORA FACILMENTE EL VASTO PANO• 
RAMA. QUE LA PESCA OFRECE Y QUE DA LUGAR AL TEMA QUE TRATARE -

DE 'DESARROLLAR. 

- HOY, A TRAVES DEL PLAN NACIONAL DE DESARROLLO PESQUERO, APENAS 

NOS ASOMAMOS AL PROBLEMA Y POR ELLO, ROGANDO LES PERDONEN QUE• 

USE DE SU TIEMPO Y. PACIENCIA, CREO CONVENIENTE PARA ACCEDER A •• 

LA,COMPRENSION Y AL CONOCIMIE~O; ·voLVER LOS OJOS A LOS ANfECE• 

DENTES QUE EXPLICAN LOS PORQUES DE NUESTRO PRESENTE Y PUEDEN ... 

·-

MOVERNOS HACIA.LO~ FUTURO~·. 
·~ ·,-

;"' --' .· .. 

EN LA EPOCA PREHISPANICA, NUESTRAS DIFERENTES RAZAS, TRIBUS. E -. 
. . . . . 

.. IMPERIOS, INCLUYENDO EL AZTECA, DESTINABAN A LOS PROBLAOORES • 

·A LAS ACTIVIDADES AGRICOLAS, MINERAS, ARTESANALES Y COMERCIALE& . 

PARA MANTENER VIGOROSOS LOS IMPERIOS 'MILITARES DONDE PREDOMINA •. 

· ·. BALA NOBLEZA EN LAS CASTAS SACERDOTAL Y MILITAR QUE COMPARTIA­

EL TIEMPO DE ENTRENAMIENTO PARA LAGUERRA CON LA CAZAYLA ... .; 

CULTURA, PRIVILEGIOS DEL ESTADIO. LOS POBLADORES RIBEREÑOS PESCA 

BAN EN PEQUEÑA ESCALA PARA ALIMENTARSE; EN EL INTERIOR SE · - · -
. ' . . . . . 

. · . ENCUENTRAN ANTECEDENTES PESQUEROS EN LAGOS Y LAGUNAS DEL ALTI . 

:PLANO; PATZCUARO, CHAPALA, XOCHIMILCOY ALGUNOS RIOS, DE DONDE ' . 

EL PRODUCTO SÉ DESTINABA.A LA ATENCION DE NECESIDADES DE GRANDES. 

JEFES, NOBLES, SACERDOTES, REYES Y EMPERADORES; EL COMERCIO 

POPULAR ERA CASI NULQ/. 
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LA CONQUISTA Y LA COLONIA SIGUIERON TAL PROCEDER EN LA PESCA. 

LA ACTIVIDAD AGROPECUARIA FUE RECURSO EXTREMO, "MAL NECESARIO" 

OBLIGADO PARA SUBVENIR A NECESIDADES Y EXIGENCIAS DE LOS CONQUIS 

TADORES Y DEL PUEBLO INDIGENA, A EFECTO DE MANTENER LA VIDA Y- · 
. . . . 

LA CAPACIDAD DE EXPLOTAR RECURSOS MINEROS EN BENEFICIO DE ESPAÑA. 

LA INDEPENDENCIA NO SE APARTO DE LA LINEA. LA REFORMA Y LA -
DICTADURA APENAS SE ASOMARON AL PROBLEMA. TRAS LA REVOLUCION,- ·. 
ALGUNOS ARMADORESINICIARON LA ACTIVIDAD, DESPERTANDO LA :_ - -

CONCIENCIA DE UN ESCASO NUMERO DE PESCADORES. ·AVANZADO EL PROCE 

SO, UN GRUPO LIMITADO CON AFANES DE JUSTICIA SOCIAL RECURRIO AL -

GOBIERNO FEDERAL EN DEMANDA DE APOYO Y COMPRENSION. EL GOBIERNO 
RECONOCIO EL OLVIDO Y EL DESCONOCIMIENTO DE LAS NECESIDAQES DEL .. 

SECTOR, REALIZANDQSE ASI EL PRIMER INTENTO POR CONOCER Y ATENDER 

LA ACTIVIDAD PESQUERA. 

HOY CONFRONTAMOS QUE LOSHABITANTES DE LAS ZONAS RIBEREÑAS SEe= 
. UNEN AL GOBIERNO POR ESA :MIS~ CONCIENCIA EN DESARROLLO, POR EL • 

MEJOR CONOCIMIENTO DE LA GEOGRAFIA Y, POR LOS DETERMINISMOS - .. 

,. 

--~-~ ---~~~-

1 -·· ~~--séGI0EE!0N0MIE<Js--y-potiTICOs·:-EST<THACE-AVIZORABLE QUE LAS DEMANDAS 
. . 

· PLANTEADAS A TRAVES DEL TIEMPO, SI SE COMPRENDE EL PROBLEMA • 

PESQUERO EN SU VERDAD MARITIMA, SE LLEVEN -ADELANTE LOS ESFUERZOS· 

Y SE. ALCANCEN LAS METAS FIJADAS EN EL PLAN NACIONAL DE .DESARROLLO .. 

PESQUERO POR MEDIO DE UN ORDENADO Y BIEN-DELINEAD() CONCEPTO DE· 

LO. EXIGIBLE. CO:MPRENDEMOS QUE EN LA SITUACION, LOS TIEMPOS SON • 

. DIFICIL ES Y QUE NO SIENDO EL PETROLEO UN FETICHE; EL.P AIS HACENDA· 

RIAMENfE RECURRE A MAYOR SOBRIEDAD Y AUSTERIDAD~ ELLO ESVERDAD; 

PERO CONTRA·LO QUE COMUNMENTE SE SUPONE, EN LAS CONVENCIONES DE 
E CQNOMISTAS E INGENIEROS1MANIFESTANDO QUE LAS OBRAS MARITIMAS - .·. 

Y PORTUARIAS PESQUERAS SON NATURALMENTE COSTOSAS Y REQUIEREN 

.INVERSIONES GIGANTESCAS. PERO ELLO NOSE AJUSTA A LA REALIDAQ. 

. SON OBRAS DE SUYO AUTOFINANCIABLES -PRODUCTIVAS DESDE SU INICIO Y • . 

-ORIGINADORAS DE INNUMERABLES AC~IVIDADESECONOMICAS QUE MULT~I 
CAN.LAS Fl.JENr ES DE TRABAJO Y FINALMENTE ACRECENTAN EL AHORRO. 
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AL EFECTO, TRATAMOS DE UTILIZAR AL MAXIMO LAS INSTALACIONES -

EXISTENTES; CONSTRUIMOS LAS NECESARIAS PARA INTEGRAR COMPLEJOS . 

DE DESARROLLO ECONOMICO Y DAMOS PREFERENCIA JERARQUICA A LAS 

INVERSIONES QUE PRONTAMENTE REDITUAN Y QUE AL MENOR PLAZO 

··INCORPORAN A LA ECONOMIA GENERAL RECURSOSRENOVABLESDE PROBADA . 

POTENCIALIDAD. PERO ENTRANDO AL TEMA, VEAMOS : 

I.- LA PESCA ES UNA ACTIVIDAD Y NO SOLAMENTE UN TERMINO EN LA ECO NO 

MIA MARITIMÁ.; A ESTA ACTIVIDAD CONCURREN ELEMENTOS Y FACTORES 

QUE SUMADOS DAN LUGAR AL LLAMADO TRAFICO PESQUERO, PERO 

. PREVIAMENTE LA ACTIVIDAD SUPONE INTEGRACION EN LOS SECTORES, 

ZONAS O REGIONES EN QUE SE REALIZA, LIGANDO ENTRE SI MEDIOS, 
. . 

RECURsOS Y PERSONAS CON .LO CUAL. , SE PRODUCE DESARROLLO INDiVIDUAL ·: 

FAMILIAR Y SOCIAL, ESTABLECIENDO T.M1BIEN LOS FUNDAMENTOS Y 

- ~.-PROCESoS DE,LOS-DESENVOLVINlrENTOS ECONOMICO y .PÓLITICO: 
. ' 

U. -EL TRAFICO PESQUERO ES ACTIVIDAD DERiVADA QUE SE MANIFIESTA TANTO 

EN LAS AGUAS CONTINENTALES, PRESAS, LAGOS, LAGUNAS, EMBALSES, -

.ETC., A TRAVES DE LA PISCICULTURA COMO DE LA ACUACULTURA,DANOO 

.. LUGAR AL ABASTECIMIENTO DE LA LOCALIDAD, DE LAS ZONAS DEFICITARIAS. 

Y AL COMERCIO INTERIOR; AL REALIZARSE EN LAS AGUAS PROTEGIDAS A. 

LO LARGO DE LOS LITORALES EN LOS ESTEROS, ALBUFERAS Y LAGUNAS,.· 
.· . . . . . . . . . . . . 

ASI COMQ EN LAS AGUAS MARINAS DE BAJURA, MEDIAS O DE ALTURA, DA 
. . . . . . - . . 

LUGAR AL COMERCIO INTERIOR, A LAS DIVERSAS ETAPAS DE LA. INDUSTRIAL! 

ZACION, AL ABASTECIMIENTO DE LAS ZONAS INTERIORES DEFICITARIAS Y AL 



COMERCIO EXTERIOR QUE SUPONE INGRESO DE DIVISAS. 

PARA QUE LAS ACTIVIDADES PESQUERAS SE REALICEN, CONCURRE N COMO 

ELEMENTOS BASICOS Y POR SUPUESTO, TRAS POLITICAS SENSATAS: 

Ill. - . LOS RECURSOS NATURALES, ES DECIR, FAUNA Y FLORA; LOS RECURSOS ... 

HUMANOS, ES DECIR, PESCADORES, MARINEROS, MAQJ INIST AS, INDUSTRIA 

LIZADORES, ETC.; LOS RECURSOS MATERIALES A LOS QUE CORRESPONDEN 

LAS OBRAS DE INFRAESTRUCTURA COMO INSTALACIONES, SERVIQIOS, 

VIALIDAD, TRANSPORTES, COMUNICACIONES, 11'-IDUSTRIAS, COMERCIALIZ~ 

CION, ETC., ASIMISMO, A LOS RECURSOS MATERIALES CORRESPONDEN LOS . 

FINANCIEROS COMO CAPITALES, CREDI1DS, FINANCIAMIENTOS, SUBSID:¡j, . 

ETC. , Y TAMBIEN LOS BUQUES Y LAS ARTES. 

~---- --- -------

-·-~. --~rv.-- DELA MISMA suERTE,-EN LAs ACTIVIDADEs PESQUERAs INTERVIENEN 

DIVERSOS FACTORES QUE SON PRINCIPALMENTE: EL PESCADOR EN TODA -

LA EXTENSION DEL TERML"JO, EL BIOLOGO, EL OCEANOLOGO, EL TECNOLOGC 

EL INTERMEDIARIO OFICIAL, EL INTERMEDIARIO PRIVADO, EL INDUSTRIAL! . 

ZADOR, LOS DISTRIBUIDORES DE MA YOREO Y MENUDEO; Y POR ULTIMO, 

EL CONSUMIDOR. 

TODOS ELLOS SON IMPORTANTES, PERO CABE REFLEXIONAR EN QUE LOS -

.EXTREMOS, ES DECIR, EL PESCADOR Y EL CONSUMIDOR EN NUESTRO MEDIO, 

. TODAVIA SE ENCUENTRAN DESPROTEGIDOS. EL .BIOLOGO, J;:L • OCEANOLOGO 

Y EL TECNOLOGO, NORMALMENTE PROCEDEN DE LAS DEPENDENCIAS -~ 
. . . . . 

FEDERALES Y EL GOBIERNO DE LA REPUBLICA LES AMPARA. EL RESTO, -



•••• 
-S-.· : . · . 

SON PROTEGIDOS POR LAS DEPENDENCIAS PARJ\,ESTATALES O POR SI MISMOS. 

EL PLAN NACIONAL DE DESARROLLO PESQUERO CONTEMPLA ESTA REALIDAD 

Y DA PREFERENCIA AL PESCADOR Y AL CONSUMIDOR. NO RECHAZA LA 

EXISTENCIA Y CONVENIENCIA DE LOS INTERMEDIARIOS Y DISTRIBUIDORES, -

SON NECESARIOS, PERO BASICAMENTE, "ES ELPESCADOR EL QUE CAPTURA" ' .. .. •: . . . .. . . ,·. . ·. . . . . . ._ ... 

EN TAN COMPLEJA ACTIVIDAD PUEDEN HACERSE MUCHOS ESTUDIOS BIOLOGI . 

COS, OCEANOGRAFICOS, TECNICOS, ETC., Y TAMBIEN EXISTIR LOS DEMAS• 

FACTORES COMPONENTES; PERO ES SOLO EL PESCADOR QUIEN CAPTURA EL 

. PRODUCTO Y SOLAMENTE EL CONSUMIDORQUIEN LO ADQUIERE Y PAGAPOR 

EL, SIN EMBARGO, EN ·ESTA ACTIVIDAD UNO Y OTRO NO HAN GOZADO·DE LA · 

ATENCION QUE REQUIEREN. 

EL PLAN NACIONAL DE DESARROLLO PESQUERO CONTEMPLACOMO PRIMER .. 

PASO DE LA POLITICA PESQUERA, EL ESTABLECIMIEN1D DE COMPLEJOS·-. -

~. ~ .. ~ ·PESQUERQS~DGTADOS DE-LOS EbEMENTOS,MATERIALES QUE POSIBILITEN : : .. 

LOS DESARROLLOS DE LAS ZONAS O REGIONES A QUE SIRVEN JERARQUIZAN­

DO LA INFRAESTRUCTURA EN EL ORDEN SIGUIENTE : 

l. OBRAS PARA EL MEJORAMIENTO BIOECOLOGICO 

. 2. OBRAS PARA PREVENIR Y CONTROLAR LA CONTAMINACION. 

;3. LABORATORIOS DE INVESTIGACIONES 

4. ESTRUCTURAS [E CONTROL DE N !VELES 
. . . -

S. DRAGADOS 

·tf.· 6. CENTROS ACUICOLAS 

· 7. GRANJAS ACUICOLAS 

8. PLANTAS DE PROCESAMIENTO PRIMARIO 



9.- RAMPAS 

10. ATRACADEROS 

11.· MUELLES 

12. CENTROS DE RECEPCION 

13. CENTROS DE Dl'STRIBUCION 

14. BODEGAS Y PLANTAS DE ENHIELAOO 

15. BODEGAS REFRIGERADAS 

16. MERCAOOS 

17. FABRICAS DE HIELO 

18. OBRAS DE APOYO 

19. ESCOLLERAS Y ROMPEOLAS 

20. REFUGIOS PESQUEROS 

~-z¡-:----TERMINALES PESQUERAS 

-22. PUERTOS PESQUEROS 

23. OBRAS DE INOENIERIA SANITARIA 

-6-

----~~---
-- --~-~- ---~ 

DE LO ANTERIOR PODEMOS DEDUCIR QUE UNA INVESTIGACION DETALLADA 

DE NUESTRAS INSTALACIONES PESQUERAS, HA EXICÜDO Y EXIGE ANALIZAR 

LAS ACTUALES CONDICIONES Y DISCUTIR EXHAUSTIVAMENTE LAS 

CONCLUSIONES ALTERNATIVAS PARA PERMITIR AL EJECUTIVO QUE CON 

BASES SOLIDAS; ORDENE AL DEPARTAMENTO DE PESCA LAS SOLUCIONffi 

MAS ADECUADAS A CADA INSTALACION, A CADA COMUNIDAD Y CADA 

PROBLEMA, SIN RECURRIR AL "SENTIMIENTO". O A LA "INSPIRACION",e· .. 

SINO APOY ANDOSE EN LA REALIDAD TECNICA Y EN LA VERDAD 

ECONOMICA. 



• 

, 

- 7:.. . 

·¡ ... · ••. .; 

ESPERO HABERLES SERVIDO, LES REITERO MI GRATITUD· POR SU -

PACIENCIA Y ME MANTENGO A SUS ORDENES APROVECHANOO LA;. . . 

OPORTUNIDAD PARA SALUDARLES CORDIALMENTE. 

·'. 



l.· ACTIVIDAD 
PESQUERA . 

11 TRAFICO· 
PESQUERO 

INTEGRACION 

DESARROLLO 

AGUAS INTERIORES 

O CONTINENTALES 

~~-· ---- ~-------~-------------,-·--·~---·---~--

ECO NO MICA 
SOCIAL 
POLITICA 

ECONOMICO 
SOCIAL 

POLITICO .. 

ABASTECIMIENTO LOCAL 

ABASTECIMIENTO A ZONAS 

DEFICITARIAS. 

COMERCIO INfERIOR 

AGUAS PROTEGIDAS COMERCIO INTERIOR 

LITORALES Y 
l. 

MARI TIMAS 
INDUSTRIALIZACION 

ABASTECIMIENTO A ZONAS 

·DEFICITARIAS. 

COMERCIO EXTERIOR 



. RECURSOS NATURAL:ijS 

RECURSOS HUMANOS 

. 1 

•..., ·- ,·, . ... 
'• u 

INST ALACIONffi 
INFRAESTRUCTURA SERVICIOS .. 

. . Ill ELEMENTOS · .· 
BASICOS RECURSOS MATERIALES 

INANCIEROS 

... EL PESCADOR 
. EL BIOLOGO 

IV FACTORES EL OCEANOLOGO 
EL TECNOLOGO. 

BUQUES. 

ARTES 

EL INTERMEDIARIO OFICIAL . 
EL INTERMEDIARIO PRIVADO 

. EL .INDUSTRIALIZADOR 
ELDISTRIBUIDORDE MAYOREO 
EL DISTRIBUIDOR DE MENUDEO 
EL CONSUMIDOR . 

VIALIDAD 
TRANSPORTES · 
INDUSTRIAS 
COMERCIALIZACION . 

CAPITALES·. 
CREDITOS 
FINANCIAMIENTOS 



. ' 
1 

. , 

~~~~ ~- . 

- MEJORAR LAS CONDICIONES DE SALINID~ 
EN LAGUNAS, ESTEROS; ALBUFERAS, ETC., 
PARA DESARROLLAR ESPECIES PESQUERAS 

_.MEJORAMIENTO ABRIENDO COMUNICACIONES CON LA MAR­
BIOECOLOGICO. PÓR MEDIO DE CANALES DE GASTO CON· -­

TROLADO . 

PREVENCION Y 
CONTROL DE­
LA CONTAMINA 
CION . 

SISTEMAS DE RECOLECCION,TRATAMIENTO 
Y DISPOSICION DE AGUAS NEGRAS Y RESIDUA 
LES, PARA PREVENIR Y CONTROLAR LA CON~ 
TAMINACION Y POLUCION DE. AGUAS Y AM-: 
BIENTES PARA EVITAR Y CONTROLAR DE ..... 
GRADACIONES DE LOS ELEMENTOS BIOLOGI 
COS; DETECTANDO CONTAMINANTES Y RE-:_ 
DUCIENDOLOS POR MEDIOS FISICOS,- BACTE­
RIOLOGICOS Y QU[MJ.COS. ESTO SE APOYA -­
EN LA LEGISLACION VIGEN1E O·PROPlE STA. 

V OBRAS DE- LABORAToRIOS 

INSTALA ClONES DESTINADAS AL ESTUDIO -
DEL COMPORTAMIENTO DE LAS DIFERENTES 
ESPECIES BIOLOGICAS, FAUNA Y FLORA ... ON 
EL FIN DE CONOCER LAS CARACTERI~AS 
ECOLOGICAS Y ALIMENTARIAS Y LAS CONDI 
ClONES OPTIMAS PARA SU DESARROLLO Y --

INFRAESTRUCTURA DE INVESTIGA-
PESQUERA. CION. 

---------~-~--------_- ------~------- ----~ ______ APROVECHAMIENTQ.__c: ____ :_~----;-- -- --- --~-_--·-- ---. 

ESTRUCTURAS 

~~-E CONT_ ROL -CE NIVELES, 

SU OBJETO ES CONTROLAR EL INTERCAMBIO• 
DE AGUAS ENTRE LOS MEDIOS LAGUNARIO O 
ESfUARINO Y LA MAR, PARA CONTROLAR LA 
SALINIDAD EN LOS CUERPOS INr ERIORES Y .. 
ASEGURAR LOS CICLOS BIOLOGiCOS DE LAS­
ESPECIES, LA ESTABILIDAD DE LA FLORA Y 
·EL EQi.JJ.LIBRIO ECOLOGICO. GENERALMENTE 
DISPONEN DE ARTIFICIOS COMO MALLAS PA-· 
RA IMPEDIR EL RETORNO A LA MAR DE LAR ... 
V AS, POSTLARV AS Y JUVENILES, DE LAS ES­
PECIES PESQUERAS-A LA MAR, ASEGURANDO 
SUS DESARROLLOS Y PROCREACIONEN;LAS­
LAGUNAS O ESTUARIOS. SE .CONSTITUYEN -~ 
POR COMPUERTAS CONTROLADAS,SOBRE ES­
TRUCTURAS CUYA CUMBRERA SIRVA COMO­
PUENTE; ESTAS PUEDEN SER;-SEGUN ENVER-. 
GADURA DE_ CONCRETO, MADER~ ACER~ ~-. 
PLASTICOS, ETC. . . · _. 



! . 

VI OBRAS DE 
INFRAESTRUCTURA 
.PESQUERA 

EXCAVACION EN ZONAS EN CONTACTO CON 
LOS CUERPOS DE AGUA CUYOS FONDOS PRE 
SENT AN DIFERENTES TIPOS DE SUELO QUE­
DETERMINAN LAS CARACTERISTICAS DE LAS 
HERRAMIENTAS, EQUIPOS O MAQUINARIAS A 
EMPLEAR. LAS DRAGAS MECANICAS PUEDEN 

. SER: 

DE BOTE 
DE CUCHARON .. DE ALMEJA 

DE PALA 

DE ROSARIO O DE CANJILONES 

ESTA ClONARlAS . 
HIDRAULICAS AUTOPROPULSADAS 

MIXTAS 

POR SUS CARACTERISTICAS, LOS DRAGADOS -
QUE CONSISTEN EN PRO FUNDIZACIONES, OB -

DRAGADOSTENCIONDE MATERIALES DE CONSTRU9CION 
O EXPLOTACION DE RECURSOS SUBACTUATI -
COS CON VALOR COMERCIAL, PUEDEN SER DE. 
CONSTRUCCION, MANTENIMIENTO, SUPERPOSI 
CION O INDUSTRIALES~ -· 
POR SUS OBJETIVOS SE SUBDIVIDEN EN : "· . 
DRAGADOS DE ACCESO EN CANALES· 
DRAGADOS EN DARSENAS Y BAHIAS. 
DRAGAOOS~ENCANAL.ESnE NAVEGACION. · 
DRAGADOS EN BOCAS Y DESEMBOCADURAS. 
DRAGADOS EN CANALES INTERIORES . 

. DRAGADOS DE DISTRIBUCION DE CUÑAS SALl -
NAS. . 
DRAGADOS DE RECTIFICACION DE CAUCES. 
DRAGADOS PARA TRAMPAS DE AZOLVES. 
DRAGADOS PARA CONSTRUIR BORDOS CANALES· 
DE ENGORDA, FOSAS DE RECRIA, ETC ... 
DRAGADOS PARA CONTROL DEAVENIDAs.· 
DRAGADOS DE SUPERPOSICION PARA ENTAR. . ... 
QUINAMIENTO DE PANTANOS Y GANAR TERRE­
NOS. .. 
DRAGADOS DE CONSTRUCCION. 
DRAGADOS DE NAVEGACION. 
DRAGADOS DE MANTENIMIENTO 
DRAGADOS INDUSTRIALES PARA EXPLOTACION . 
DE YACIMIENTOS SUBACUATICOS DE PRQDUC·~ 
TOS CON VALOR COMERCIAL E INDUSTRIAL -



,//," __,?/ . f/ e;;;; l/ / ' ..A? ~-Uaú/riJuY ::run;u;-~0' vt~ 
r . - - • 
1 COMO MINERALES~ :?LANT AS ALIMENTIC!fS, -
¡ '[\IÍ h'"D' y.-.-1-N' A 'l' es- o TNTi•·u; ,~rpR·; ALES CORALES ¡ --· -'-~ I.lv • :...L.;.L.J .l.l -~-" 0..!. ll>. , ' 

l ;::'c-our--·¡.~F 4 Q 'FERT·'·LTZ r.Nrl,.,ES Y MATERIALES \ _,.._,j¡..)I l'\j..t.J.._UI _.., l .1. ..L"""'ll • l . DE CONSTRUCCION; METALES, ETC. 
1 
1 H'1STALACIONES CUYO OBJETO ES LOGRAR­i CENTROS ! CULTIVOS DE ESPECLES, PESCADOS, ETC., ... 

_. 4 CON FINES DE EXPERIMENTACION Y ACCE .... 
ACUICOLAS i SORIAMENTE INVEST'IGACION. LAS INSTALA · ¡ ClONES NORMALMENTE CONSISTEN .EN E'S :-

1 TANQUES, PILETAS, OBRAS HIDRAULICAS .. 
PARA ALIMENf ACION Y DESFOGUE, CANA­
LES Y DARSENAS DE ENGORDA, LABORA TO . · 

, RIOS, AULAS, BIBLIOTECAS, ALMACENES, -:. 
i 

1 BODEGAS, COBERTIZOS, PATIOS, HABITACIO 
l NES, SER VICIOS, VI.l-\.LIDAD, URBANIZACION, L ETC. 

r: . . . .· 
1 • INSTALACIONES CUYO OBJETO ES LOGRAR· 
1 · CULTIVOS DE ESPECIES, PESCADOS, MARIS .. 
¡ COS~ ETC., CON FI:N'ES DE EXPLOTACicAco 
1 ~: .1 _ MERCIAL. DICHAS I::.'JST~h.,_LACIONES, N :' 
1 SISTEN TAMBIEN EN ESTANQUES, PILETAS,-

OBRAS HIDRAUL.ICi:..S PARA ALIMENTACION .... 
~-- ------ --- ---- --- --- --------- - --- ----- ---~ -- ---- ---Y-DESFOGOE,-C:Al\T:ACES-Y-DARSENAS,-LABO.;; 

. . GRANJAS 1 . RATORIOS, MATADEROS,, BIBLIOTECAS, OFI 

VIl OBRAS DE CUICOLAS 
1 CINAS, ALMACENES Y BODEGAS REFRIGERA 

l 
DAS O NO, CONGELP.DORAS, COBERTIZOS Y 
PATIOS, HABITAC~ONES, SE_ RVICIOS, VIALI .. 

.. 

INFRAESTRUCTURA 
PESQUERA._. DAD, URBANIZAC10N, ETC. 

. riNST ~LACIONES CUY A FINALIDAD ES APRO ... 
1 VECHAR: ESPECIES DE AGUAS MARINAS O ...... 
1· CONTINENTALES PA.RA TRANSFORMARLAS­

. i EN PRODUCTOS COrviERCIALES, ALIMENTI .. ¡. 
j CIOS E INDUSTRL"-.. LES. EL PROCESAMIENTO 

PLANTAS DE · l PRIMARIO DEPENi):S DE LAS ESPECIES Y POF 
· · TANTO SE REQUIEREN DIVERSAS AREAS DE 

PROCESAlVüEN ~ TRABAJO QUE SE GENERALIZAN COMO: 

TO. 1 . t 

PRIMARIO ¡ 
1 
f· 

1 AREAS 
¡ DE 

l 

( RECEPCION DE MATERIA PRIMA . 

1 SELECCION Y LAVADO 

TRABAJO ESPE 
CIALlZ.lJ..DO. -

EVISCERADO -. 
FILETEADO 
SEGADO 



····· - {ENlACES 
VIII OBRAS DE 

INFRAESTRUC­
TURA PESQUERA 

(' 

! 

DESCONCHADO 
PRECOCIDO 
E:MPAQUET ADO. 

8 ... ETC. 
\ .A ... NTECAMA.RL~._ Y BODEGA REFRIFERADA ¡ 

Ai\fDEN DESPACHO PRODUCID TERMINA 
DO. 
DEPOSITO Y TRATANIIENfO DE DESPER .. 
DICIOS. 
MAQUINARIA 
SERVICiOS 

, OFICINAS 
1 

SANITARIOS .. L MANIOBRAS. 

!ES'I'RUCTURA INCLIN.ADA DE MADERA, CONCRE 
J . -

¡TO O HIERRO, DESTINAJJA AL AMARRAJE O DES 
!LIZAMIENTO-DE EMBARCACIONES MENORES, ;;; 
!P i:..RA REALIZAR OPEilACIONES DE CARGA Y "" .. 

R.AJ.V.2AS¡DESCARGA Y TRANSBORDO O ESTACIONAMIEN .. 
!TO Y OCASIONALMEN'I'E REPARACIONES. SUS ... 
! DIMENSIONES DEPENDEN DEL NUMERO DE EM;.. 
j B.A.RCACIONES A OPERAR Y SE CONSTRUYEN SO 
j BRE EL TERRENO N.l1:..TURAL CON ANCLAJES, o· 
¡SOBRE PILOTES, LAS PLATAFORMAS SON INCLI 
_l_:J~..D~ Y HORIZONTALES, DOTADAS DE ANDEN 

r 
¡ ESTRUCTURAS DESTINf..DAS AL ATRAQUE Y - .. 
! ACODERAMIENTO DE EMBARCACIONES, PARA ... 
1 EFECTUAR MANIOBRA.S DE CARGA, DESCARGA, 
Í Y TRANSBORDO DE PRODUC1DS, MATERIASO ... 

ATRAC}JJE J MATERIALES; ASIMISMO PARAAMARRAJE Y .. .. 
ROS. Í OCASIONALMENTE PAP-A REPARACIONES A .. ... 

! FLOTE DE TIPO MENOR. SUS DIMENSIONES .. ... 
1 SE RIGEN POR LAS CARACT'ERISTICAS DE LAS 
¡ ElVIBARCi:..CIONES, SU NlJMERO Y LA NATURALE 
¡ Zi:~ DE LAS OPERACIONES. LOS TIPOS EN GENE 
1 RAL PUEDEN SER: FLOTANTES, SOBRE PILOTES 
! 1VIUROS DE GRA VEDPJJ, PAREDES T ABLESTACA 
¡ DAS~ GAVIONES O MIXTOS_ SEGUN SE UTILI- -
J CE:t-·J PILOTES, FLOTADORES, T ABLESTACAS o~ 
i MUROS Y DISPONlJRAN DE CUBIERTA O PLATA 
! FORl\r1A, ORGANOS DE Al'v1i\RRAJE COMO BITAS, 
,.CORNAMUZAS O POSTES1 DEFENSAS, ANDENES 
~ Y AREAS DE MANIOBRAS. 

t . 1 . . 
1 J .. . 



! 

! 
j ESTRUCTURAS DE IVJ.A YOR ENVERGADURA 
¡QUE LOS ATR.AC~WEROS. ENLAZAN LOS .. 
SISTEMAS MARITllv10S, FLUVIALES Y LA .. 
CUSTRES CON TIERRA. DISPONEN DE INS· 

¡TALACIONES, UTILERIA Y EQUIPAMIENTO, . 
i FRECUENTEMENTE MECANIZACION. ESEN 

. MUy'' LE,., ¡ CIALMENTE CONSTAN DE INFRAESTRUCT~ 
J. .L:.L · ;:;i RA Y SUPERESTRUCTURA, ORGANOS DE -~ 

1 AlV..ARRAJES, DEFENSAS; LUCES DE SITUA-
1 CION, ALUMBRACO,PATIOS DE MANIOBRA, 

l. ENLACES VIALES~ ESTACIONAMIENTOS Y 
SERVICIOS. SE CLASIFICAN POR SU FOR ... 

1 MA EN: MARGINALES, EN ESPIGON, T Y L; 
! POR SU DESTINO EN : PESQUEROS, MINE .. 
i RALEROS, PETROLEROS, DE CABOTAJE, -

·_! ALTURA, CARGA GENERAL, GRANEL EROS 
¡ Y ESPECIALIZADOS. COMO LOS ATRACA.:. 
! DEROS, PUEDEN SER FLOTANTES, SOBRE~ 
1 PILOTES O PILAS, T ABLESf ACADOS, GA .. 
1 . VIONES) MUROS DE GRAVEDAD O MIXTOS. l SUS DIMENSIONES DEPENDEN DE. LAS~-

. ¡ RACTERISTICAS Y NUMERO DE LOS B·~ 
. COS Y DE LA NA]"'URALEZA DE LASOPE .. 
1 RACIONES QUE DEBAN REALIZARSE EN .... 

~~-- --- ~-- -~~--~- -- -~-- ~-~¡-~r~i~§r~~~1i~~:~~~g~GGu¡R~¡~~~;---
1. CARGA, TRANSBORDO, AVITUALLAMIEN .. · 

1 

TO, APROVISIONAMIENTO, AGOAJE, HIELO, 
COMBUSTIBLES, f;:TC. 

l 



IX 

.. / 
1 . . 

.~ i SOl\ INSTALACIONES CUYA FINALIDAD ES~ 

i ~~~~2RCIO~AR A ·rLOS t~SCr_.WORES LUGAR: . 
¡ .• -.j_..,_.""'U.lillO .1. ARA wAV~~.c<., C1-JASIFICAR, PRE . 
j P..L}.RAR Y ALMACENAR SU PRODUCCION DU .. 

¡. Ri\ .. NTE EL TIEMPO COMPRENDIDO ENTRE EL 
. . . ARRIBO DE EMBARCACIONES CON PRODUCTO · . 
. · 1 Y SU COMERCIALIZACION. EN GENERAL - .., 

· ( .· .. 1CONSTA..'i\f DE LAS PARTES SIGUIENTES: · . 

n. , . .,, i · . . r ZONA DE PESAJE , .. ... . . · .. 

.... 

OBRAS DK 
INFRAESTRUCTURA. 
PESQUERA. 

c~~IJO¡j · J . · ·. . . ZON. A _DE CLASIFICACION . · · 

R .. , .... ;C.EPuCTON·l ZONADE PROCESAMIENTO PRIMA 

l. . b · · .~. 1 
,. RIO. 

. . 1 ZONA DE DEPOSITO Y TRATAMIEN 

1 
L 
1 

¡· 

·. 1 . TO DE DESP~ERDICIOS. 
1 ANTECAjVIARA. 
1 __ ... BODEGA REFRIGERADA O DE EN ..; 

.. í AK.c.AS i. · HIELADO. 

'

! DE CONGEL_ADOR SIESCONVENIENTE 
.MAQUINARIA 

1 
.,
1 

LONJA PARA VENTAS 
·. ~. · ANDENES PARA EMBARQUE DE PRO · 
l .,, DUCTO. -

· l.·.. .!· OFICINAS . 
. · l , SANITARIOS 

1 · ! MANIOBRAS. 
l \ .. 
r . . 
!SON INSTALACIONES QUE COMPLEMENTAN A .. 
!LOS CENTROS DE RECEPCION Y~ SE QEST.INAN_. 

·!A LA CONSERVACIONDE PRODUCTOS, REGl.!' ~ 
·jLAR.LOS PRÉCIOS EN EL MERCADO Y ABASTE 
!CER DE PRODUCTOS FRESCOS Y jO PROCESA .. 
!DOS A LOS DIFERENTES l\1ERCADOS EN LA • .. 

CENTROS ·-~~ZONADEINFLUENCIA ECONOMICAAQUE SIR 
DE ¡VEN. TALES INSTALACIONES CONSTANDE:' 

. IDISTRIBUCION Í RECEPCION Y PESAJE . L 1 CLASIFIC}• ... CION . . 
1 . ful\.JTECAMARA 

. ' BODEGAS REFRIGERADAS 
l 1 CONGELADORES 
¡ ·. DEPOSITO Y TRATAMIENTO DE DES 

. !AREAS j pvi~~If~o.s.. . 
·l DE ~ ! ¡ OFICINAS l . SER VICIOS ¡ 

1 

¡ 
! . ¡ 
¡. 
i 
·; 
i ¡ .· 
.L 

·· 1 ~~~Ñ;.:¡~~ EMBARQUE . 
1 MANIOBRAS 
! pc;:TAC.,.··O!\r ¿ ·\.1"T·~ll\"rC'OS L ~{t...QUÜ~ÁÍÜP .. ~D '~ ·. • 



X OBRAS DE 

(soN INST A.LACIONES DESI'INADAS AL AL. 
! CENAJE Y CONSERVACION DE LOS PRODUC­
¡ TOS PESQUEROS DISPUESI'OS EN HIELO. 
[CONSTAN DE: . 

BODEGAv_~-, '{_ . ) / 
· : ! RECEPCION Y PESAJE 

· PLA.i"\JTAS DE J "' CLASIFICACION 
ENHIELADO . 

1 
PROCESAMIENTO PRIMARIO 

,_ ., R_EA i. A ... NTECAM}..RA 
1 ~E CUARTO FRIO 
! OFICINAS. 
i . , SANITARIOS 
1 1 MANIOBRAS 
¡ li A..XIDENES DE ENffiARQUE 
i ESTACIONAJ.\111El'rro. · 
L 
r 
j SON INSI'ALACIONES CON .AISLANTES TER ... 

INFRAESTRUCTURA: 
; l\t.:ICOS Y EQUIPOS DE REFRIGERACION DES· 

TINADOS A MANTE0TER A l\t1UY BAJAS TEMPE 
R.!~TURAS ( ... 4°C APROXIMADAMENTE) LOS ;; . · 
PRODUCTOS PESQUEROS_A EFECTO DE ?j~ 

PESQUERA. 

. SERVARLOS EN ESI'ADO FRESCO. · CONS N 

DE : Í RECEPCIO N Y PESAJE 

. . 

. , ¡ CLASIFICA.CION . ______ _ ------- ------ ~-~---- ---------- ----- _____ ,_ --·-. -- i -PROCES.AIVffENTIYPRIMARI0~-

! BODD-'""' '· " • · · .cA.:•.h .. 0 

1 
R·""FR_,....,...., . 1~ . t• •-' 

J.....J ~ .LUL 

RADAS.-

1 ' EMPAQUE 
. ¡ ! A.t"\ITECANIARA 
Í AREAJ BODEGA REFRIGERADA 
¡ DE 1 OFICINAS 
! ! MAQUINARIA 
. 1 SANITARIOS . 
i 1 ESTACION./L\IIIENTO · 

· l . . ANDENESDE E:t..JIBARQUE .. 
··\... l. 
/"". 

~ SON INSTALACIONES DESTINADAS A OFRE -. 
j CSR ~ PL13LICO :?RODUCTOS PESQUEROS ..... 
l PROCESADOS PROVEl\iiENTES DE LOS CEN .. 
l TROS DE DISTRIBUCION QUE ACTUAN COMO 
Í MERCADOS DE Yu-\YOREO. PARA QUE CUM• 

.
·[·M. ERCADOS. "'¡ PLAN SU FUNCION DE MERCADOS DE MENU 

DEO ESTAS INSTALACIONES CONSTAN DE: 
(RECEPCIOl\ Y PESAJE 
l BODEGAS REFRIGERADAS 
i VITRIJ\AS REFRIGERADAS Y MOS -' 

) AREA~ r-.CRADORES PARA VENTA AL PUBLI .. 
¡ DE 1 CO. . . . 
l . 1 DEPOSITO Y ELIMINACION DE DES-' 
..l. ( PERDICIOS. 



:...-~ . ' 

.. 

.I OBRAS DE 
INFRAESTRUCTUR 
,pESQUERA~ 

!" 
1 

0 -'T""NA·;;,· Í' J.\...-.tl ;..¡ 

SERVICIOS 
CIRCULACION 
MANIOBRAS. 

l ES,..fAS INSTALACIONES TIENEN COMO FUNCION ... ' . ¡ PRINCD? AL PRODUCIR HIEL,O PARA APROVISIONAR 
· \BUQUES, INSTAL./> ... CIONES~ NEVERAS, ETC., EN CAN 
i ,...CIDADES SUFICIENTES PAR-e~ .. CONSERVAR PRODUC 

. :¡TOS PESQUEROS A BORDO, DURA .. NTE EL ALMACE-
FABRICAS l NAJE O TRANSPORTE ENHIELADO, ETC. ES SER VI· 
. DE ~ CIO INDISPENSABLE PARA. PROl\!IOVER LA ACTIVI ... 

· HIELO j DAD PESQUERA Y PROTEGER AL PESCADOR. CONS 
' . --. ~ '"fAN.DE: . . . 

-· ¡:. : . -.· (TANQUE SALJ\IíUERA DECONGELACION 
¡. j CISTERNA Y jO TANQUE AL~~ENA ~ · 

.t· i DOR. 
l SERVICIOS AUXILIARES 
j TRATAMIENTO DE AGUAS . 
¡ CONDENSADOR Y TORRE DE ENFRIA~ 
1 MIENTO. · .. · ... 
j Tii.. . .i"'JQUE DE INiviERSION .Y LLENADOR 
~ VACIADO DE MOLDES 
-¡ . BODEGA PARA HIELO 
1 OFICINAS 
1 ANDEN PARA DESPACHO .. 

j . l SUBESTACION ELECTRICA 

1 
. . ~ 

1 :,. 
¡AREAS 
1 

,j DE 
·' 
~ 

l - 1 GENERADOR ./>,.UXILIAR 
· -· · ! · ! ESTACIONAMlENTQ . __ 

~ ~-~- -- -~- e';~ L o E RESERVA PARA· AMPLiAcroN~ 

OBRAS 
DE 

r . . . . . . 
\ESTAS OBRAS SON COMPLEIVIENTARIAS DE TOOO ... 

. ·!·PROYECTO Y SE REQL1EREN PARA LOGRAR MAYO 
'fRES EFICIENCIA Y FUNCIONALIDAD Y PARA OBTE 
)NER MEJORES VENTAJAS Y ESTETICA EN LAS-_-: 

JtJBRAS PROYECTADAS. CONSIST'EN NORMALMEN ..: 
APOYO jTE EN Cr\MINOS DE ACCESO) Al{EAS DE SOMBRA,· .. 

"lLRBOLADO, ENJARDINADO,· OBRAS URBANAS, SER 
· !VICIOS, VIALIDAD; ETC. 

' 1 

..... 



XII 

( 

.r . 

•• 

..... •·· . 1 SON OBRAS MA.RITilviAS ... PORTUARIAS DEFI . 
¡ NIDAS COMO EXTERIORES O DE PROTEC;:-
¡ CION Y ABRIC.O CurAS FUNCIONES SON DE 
l FINIR Y ENCAUZAR CANALES DE ACCE ... ~'-

. l SO Y NA VEGACION EN SEGURIDAD, MAN 
¡ TENER LA COMUNICACION Y EL INTER• 
l CAMBIO, DISPERSP..R LA ENERGIA,DETE­
¡ NER LOS AZO:L VES EN CANALES, ·DAR .. 
Í SENAS Y BAHIAS? OBSTACULIZAR LA INCl 

DENCIA DEL OLEAJE PROPORCIONANDO"'= 
ZONAS CALMA PARA NAVEGACION, ESTA 
DIA, CIABOGAS, lviANIOBRAS Y OPERACIO:: 
NES PORTUARIAS. SU ENVERGADO~. ES 
LA MISMA PERO DIFIEREN EN FUNCIO .. 
1\!ES; LAS ESCOLLERAS ENCAUZAN Y .. -
NORTviALMENTE SE CONSTRUYEN EN LAS 

¡ · DESElv'fBOCADURi'~S DE LOS RIOS O PARA -¡ . FORM.A.R CANAL2S; LOS ROMPEOLAS PA .. 
OBRAS DE. . _ J RA ME.JORAR LA PROTECCION DE LAS ...... 

l BAI-IL~S, DARSENA.S O REFUGIOS. SU DISE- -
~::t~~UCT~ ¡ ÑO SE REALIZA SEGUN LOS PARAME:w: 

·. lESCOI). -EF..fi .. Si l. MAREAS. l'r1VELES GENERADOS. 
¡ Y -{ 2~ _OLEAJE. EST..ADISTICO Y CICLONICO 
!ROMPEOLAS ! 3. CARACTER FISICO DE LA COSTA 

- l - ... i 4. CDRIÜENTES - -- - - - . 
¡_ . 

: -! 5.- M} • .TERIALES ?Qj~ E1V1PL:EAR 
\. j 6. T fJ:...UDES REQUERIDOS . 

' 7 r··QDQNAMI"'N~""·"' i .l. ·.\....;{ . .L\.. . . l: ..C.l .i.\...) .· . . .-~~-~ ·. 

!EN PLANTA SE CONSTITUYEN PaR: 
l ' . . . 

i 

) l. ARRANQUE Y ENIPO~fRAMIENTQ 
( 2. CUERPO . 
l 3. MORRO ' . 

¡ EN CORTE 0 ELEV ACION POR: 
1 • ' 
1 . ¡ l·. NUCLEO ·_ t 

! 2. CAPA O CAPAS SECUNDARIAS -
1 ') -con '· 7.A. ·. -. · .. ; v. rt ..... 'l..~ . . ' 

l 4. CORONAMIENTO \' . 
isu CONSTRUCCION DEPENDE'DE LOSMATE 
1 RIALES Y RECURSOS DISPQNIBLES PUDIEN-­
¡ DO SER ESTOS : 

l. PIEDRAS N_ATURALES . .. 
l PIEDRAS ATIFICIALES O B~KS e· ! . . . . . 

j TETRAPODOS Y OTRAS FORMAS PATENTA-
IDAS. · . . ·; . 
J BOLSACRETO. 
!i 
~ 

-~· 
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- XIII OBRAS DE. 
INFRAESTRUCTU 
RA PESQUERA. 

REFUGIOS 
PESQYEROS 

,, 

.ENFAGINADOS RELLENOS 
HUACALES RELLEI~OS 
GAVIONES TABLESTACADOS. · 

. ETC. 

(SE ENTIEI'-.UEN ASILAS AREAS NATURALES . 
1 O ARTIFICIALES QUE PROPORCIONAN PRO - .· 
1 T'ECCION Y. SEGURIDAD A LAS EMBARCACIO 

.. NES TAl~TODURAl'IT'ELOS TEMPORALES O• 
· EPOCAS CON PROBLE1VlAS METEOROLOGICOS, 

J 
COMO PARA PERNOCTAR~ ARRIBO POR IE S- . 
COMPOSTURA O ARRIBADi:~. FORZOZA POR -

1 . ACCIDENTE, VL\5 DE AGUA, ETC., DEPEN -· 
¡· DIE:NTIO DE SU LOCALIZACION, UN REFUGIO 

1

1 
PUE. DE INTEGRARSE POR .. ·SEÑALAMI.ENTO; ;..­
OBRAS EXTERIORES, CANALES DE ACCESO,-

1 Y JO COMUNICACION Y .FONJ EADEROS. NOR 
1 MALME~vr'E LOS REFUGIOS NO IMPLICAN· -: 
1 OPERACION .. 
L 

(SON INSTALACIONES IMPLEMENTADAS EN-­
., ZONAS NATURALES O ARTIFICIALES PARA­

··· ¡ PROPORCIONAR SERVICIOS A LAS FLOTAS;.. .. 
· J PESQUERAS QUE SE MUEVEN Y DISJ?ONEN QE 

1 HINTERLANDS INMEDIATO, MEDIATO O LEJA 
· NO. ESTOS SERVICIOS PRINCIPALMENTE CON 

SlSTEN EN FACILIDADES PARA DESCARGA IE 
! PRODUCTOS PESQUEROS, PROCESAMIENTO, •• 

~~j AVI'I'UALLA-MIENTG, APRGVISIONAMIENTO, -~: 
TERMINALES J :A~UADA,· COMBUSTIBLE, HIELO, SECAOO Y --

ESQU.E,., · ~ ! B .. bPARACION DE REDES Y ARTES PESQUERAS, 
p D-A;) ! RELACIONES ADMINISTRATIVAS Y REPÁRACIO 

1 NES MENORES. LAS TERMINALES SON ADE.-

l. J\ilAS, _.ALIMENTADORAS D.E ·LOS PUERTOS PES 

1 
QUEROS; DIJ;lliCTA E INDIRECTAMENTE BENE 

~ FICIAN A LAS POBLACIONES PROPIAS Y A LAS 
. 1 .A$ENTADAS EN LAS .P.REAS DE SUS INFLUEN-

_· 1 CIAS ECONOMICAS, YA SEA GENERANDO EM- · 
1 PLEOS, MEJORANDO SERVICIOS Y EN GENE -

· ! RAL PROPICIAATIO Y GARANI' IZANDO DESA - . 
l RROLLOS SOCIOECONONHCOSEN:LAS REGIO-
l NES QUE SIRVEN. _ . _ 

1
¡ DICHAS INSTALACIONES PRINCIPALMENTE-. ... 

SON: 
! SEÑ.l...LA...VIIENTO Y AYUD.AB A LA NAVEGACION 
j SERVICIOS DE COMUNICACIONES· 1 
\ OBR.AS EXTERIORES O DE PROTECCION Y . - . 

. . -lABR~GO. _ 



XIV OBRAS DE 

INFRAESTRUC · 

TURAPESQUE 

RA. 

(oBRAS INTERIORES COMO D.ARSENAS, FONDEADE., 
j MUELLES) AGUA POTABLE1 ELECTRIFIC4CION, COM-. 
iBUSTlBLES Y LUBRICANTES, AVITUALLAMIENTO Y .. • 
1 . . . . 

! .. APROVISIONAMIENTO; HIELO; INSTALACIONES DE RE· 
ICEPCIONs ALMACENAJE Y CONSERVACION PE PRODUC 

.ITOS PESQUEROS, OBRAS URBANAS, VIALIDAD, ETC. 

1 

!SON INSTALACIONES IMPLEMENTADAS EN ZONAS PRO 
¡PICIAS~ NA;...CURALES O ARTIFICIALES, PARA DAR SER-: 
· VICIOS A LAS FLOTAS Y A LOS ASENTAMIENTOS QUE- . 

OPERAN O RADICAN EN LOS HINTERLANDS O ZONAS ..; 
. · loE INFLUENCIA ECONOMICA, INMEDIATAS, MEDIATAS 

j Y.LEJANAS. DEBEN COMUNICARSE POR VIAS TERRES· 
.,TRES,, MARIT'IMAS, FLUVIALES·Y AEREAS. LOS SERVI• . 

CICS PORTUARIOS SE INTEGRAN PARA CARGA, DESCAR 
j GA Y 'T'RANSBORDO DE PRODUCTOS PESQUEROS, PROCE 
l SAiviiE]\lTOJ I:NTIUSTRIALIZACION, AVITUALLAMIENTOS, 
APROVISIONAMIENTOS, COMBUSTIBLES Y LUBRICANTES, 
AGUl,., HIELO, .ELECTRICIDAJJ:l SECADO; REPARACION • 
Y FABRICACiON DE ARTES Y REDES, RELACIONES AD· 
MINl&TRA,....CIVAS, REPARACIONES l'viENORES Y MAYO -. 
RES~ HABITACION, ESCUELAS" HOSPITALES, ETC. · .· 
SU LOCALIZACION Y DESARI{OLLG BENEFICIA DIR-- · 
T~tvlENTE A LA POBLACION ASENT.ADA EN SU REGION. 
DE SERVICIO Y DIRECTA E INDIRECTAMENTE A LOS- , 

PUERTOS AS_ENTAMIENTOS DE LAS TERMINALES GENERANDO ... 
PESQUEROS El\liPLEOS Y NUEVAS ACTIVIDADES, MEJORANDO SER -

.VICIOS URBANOS, DE VIALIDAD) COlviUNICACION, ETC~ . 

ESTOS PUERTOS, COMO LOS DE IN'I'ERES GENERAL, ... 
PUEDEN SER N'll .. RITIMOS, FLUVIALES Y LAGUNARIOS; · 
EL EQUILIBRIO DE SUS ELElVIENTOS CONSTITUTIVOS ... 

. DETERMINA SU BUEN FUNCIONAMIENTO, LOS COMPO 
NENTES DEL PUERTO SON PRINCIPALMENTE: -

· I. OBRAS EXTERIORES, DE PROTECCION Y ABRIGO, · 
QUE GARANTICEN LA ENTRADA] SALIDA Y ESTADIA 
EN SEGURIDAD, DE LAS EMBARCACIONES EN PUER-
TO. 

ll. OBRAS INTERIORES O DE TRANSFERENCIA, QUE GA 
RANTIGEN LOS TRANSBORDOS Y OPERACIONES EN· 
SEGURIDAD Y RAPIDEZ, REDUCIENDO AL MINIMO • 
LAS ESTADIAS DE LAS EMBARCACIONES ENPUER •· 
i-r'o· .. . . 

1 III. ;lU~ E~ HINTERLAND PROPIO y LOS CORRESPO. 
'- . 

DIENTES A LAS TERMINALES, SEA INMEDIATO, 
. DIATO O LEJA.l\jO, PERO RICO Y PERMANENTE EN • 

·¡ PRODUCCION Y CONSUMO PARAQUE LAS FLOTAS· 

l. PESQUERAS DISPONGAN DE INCENTIVOS Y DE SEGU . 
. . RIDAD. . . 

r 
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XV OBRAS DE 
INFRAESTRUC 
TURA 
PESQUERA.· 

¡ 
L 

IV. OUE LAS CONDICIONES URBANAS GARANTI .. 
GEN LA SALUD Y EL BIENESf AR SOCIAL DE 
LAS COMUNIDADES. 

V. QUE EL REGIMEN ADMII\TSTRATIVO AMPARE 
LO MISMO AL PESCADOR COOPERA TIV ADO -
QUE AL LIBRE, ÁL ARMADOR, INDUSTRIAL,­
TRANSPORTISTA, CO~v1ERCIANTE Y EN GENE 
R..A..L, A TODA LA FUERZA ACTIVA QUE OPE• 
RE EN EL PUERTO. 

/ ·.. . ¡ SON LA~ QUE SE REALIZAN EN LAS COMUNIDA • 
¡ DES RURALES) TERMINALES Y PUER1DS PESQUE 
j ROS; CENTROS Y GRANJAS ACUICOLAS, MERCA • 
l DOS, ETC. CON FINES DE PROTECCION DE LA -­
¡ SALUD ABASTECIENDO DE AGUA POTABLE, RE-
¡ COLECCION DE AGUAS NEGRAS Y RESIDUALES, 
, BASURAS Y DESPERDICIOS. SOLIDOS, PLANTAS • 
¡ DE TRATAMIENTO Y DISPOSICION FINAL DE ... 
' RESIDUOS~ 
l 

( LA-DOTACION DE AGUAS SE ANALIZA SEGUN 
¡ LOCALIZACION, CAPTACION, CONDUCCION Y DIS l TRIBUCION, CALIDAD Y NECESIDAD O DE TRA• 
! TARLAS PARA SU POTABILIZACION Y/O TRATA• 
! 1v1IENTO. SE PROYECTAN T.AMBIEN SISTEMAS ... 

. OBRAS DE l .DE DRENAJES COLECTORES Y PLANTAS DE TRA 
INGENIERIP.~- ~ 'I'AMIENTO DE AGUAS NEGRAS Y RESIDUALES =­
SANITARIA. ¡ CON SISTEMAS SEPARADOS PARA LOS DRENES·· 

- j PLl.TVIALE s~- 1DDO ELLO; CONFORME- A LO ES-~~ 
PECIFICADO EN LA LEGISLACION DE SANEA -­
MIENTO lMBIENTAL Y DE PREVENCION Y CON 
TROL DE LA CONTAMINACION DEL AGUA Y DEL 
AMBIENTE. TAMBIEN SON IlVIPORTANTES LOS­
SISTE~.<\S DE RECOLECCION Y DISPOSICION DE 

¡ 

\.. 

BASURAS Y RESIDUOS SOLIDOS MEDIANTE -
RELLENOS SANITARIOS, INCINERACION TRATA 
MIEl\10 INDUSTRIAL Y jO RECICLO DE MATE 
RIALES. . -
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.centro de educación continua 
división 

facultad 

de 
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estudios superiores 
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SISTEMAS MARITIMOS Y PORTUARfOS 

D R A G A D O 

ING 1 f1ARI O R 1 DE QA GALA·.' 

Polacte I'Se Mlnerla Calle de' Tacuba 5, primer pisa. 
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DRAGAOO 

I.- DATOS HISTORICOS 

II.- DIFERENTES TIPOS DE DRAGAS Y SUS APLICACIONES 

III.- TRABAJOS PREVIOS AL DRAGAOO 

IV.- USOS DEL MATERIAL EXTRAI 00 

V. - METO DOS PARA ESTABILIZAR LOS RELLENOS 

VJ_.- GENERALIDADES SOBRE EL DRAGAOO DE LOS PUERTOS 

MEXICANOS. 

MARIO R. DE LA GALA . 

-r-·-:··y 1 
,· F·- i ¡:) i 
• ---- 1 : ••• _ •• 
'"·-····-·--.: ·- .1 
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DRAGA IX> 

DATOS HISTORICOS. 

DIFEREN'l'T:~S TIPOS DE DRAGAS. SUS APLICACIONES. 

DATOS HISTORICOS.- La palabra dragado en Español, es una deri 

vación del inglés antiguo draw, que significa· extraer material 
. ' ' " . 

bajo el espejo del agua .ya sea en ríos, laguz:¡.as, esteros o el 

mar, bien por medios manual ó mecánico. 

El. dragado es un arte antig1.1o. Los chinos y los. pueblos que 

vivían en las márgenes de los ~íos ~igris y E6frates, ya lo 

practicaban hace miles de años no solo para px:ofundizar las 

aguas slno para fertilizar las tierras aledañas en ·época de -

sequía. 

Quizá uno de los primeros apar.atos ·para dragar, fuera la "Cu-

chara y bolsa" consistente en una pieza larga de madera que -

en su extremo tenía un recipien:te con el que se ·extraía el ma 

terial del fondo. Este aparato era· acciona-do por dos persOne~;.:; 

una. que manipulaba 1a bolsa y otra encargada de bajar la al --. ~ . 

fondo, subirla y girar la vara para depositar el material en-. 

~~ Lugar adecuado. 

Holanda e· Italia reclaman la paterni.dad d~ haber in-tr9<'luc,ido-
., . ' 
t ~~=.- i L.r-.·.·.'.: i 
• l ... ~~ 1 

.. .J ./ 
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este sistema en Ipglaterra, pero hay más probabilidades de que 

los Fenicios o los Romanos, lo hayan traído a este último país, 

en sus viajes al oriente. 

En un principio, la fuerza con que estos aparatos eran movidos, 

fue la hu..rnana habiéndose. sustituído por la fuerza animal con -

lo cual paradójicamente, se aumentó la eficiencia de los mis--

mos, amén de las m_ejoras que fueron 'llevándose a cabo a través 

de las épocas, aunque siempre efectuando trabajos a muy escasa 

profundidad. 

Sin embargo, los cambios trascedentales se efectuaron alrede--

dor del año· de 1860, cuando se aplicó el acero. a la const_ruc--

ción naval y las máquinas de vapor. fueron instaladas en las--

dragas. 

Aún cuando existen lugares donde los trabajos de dragado tqda-

vía se realizan como en épocas remotas, los requerimientos im-

puestos por la expansión· mundial en cuánto al comercio maríti-

.mo se refiere, han obligado Q esta rama -de la-Ingeniería a-in~ 

vestigar permanentemente y en forma exhaustiva; ideando nuevos 

sistemas en base a la experiencia y a las necesidades presen--

tes y futuras; que si bien en un principio solo se pensaba-en-

extraer materiales tales como fango, arena o roca, al pasar el 

t i::'-'l1PO se ha. ido incursionando en los campos de la ·l)li_l}_<:!~Ía ,Y en 
• t e-; r·) ¡_ 

: L._ 1 i_.) · 
' ...... J - . ../ 
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3) 

el de la obtención· de alimentos bajo las á.gu~s, llevándose a 

cabo dragados que hace algunas centurias se juzgaban impracti-

cables. 

Entre los países que se encuentran a la -cabeza de importantes-

aportaciones tanto en obras, como en investiga9ión en esta ra-
J . . ·. . . . . 

ma, se pueden mencionar Holanda~ _Inglaterra, Francia, Estados-

Unidos y Japón. 

. ,·. 
'.· . 

~- \ .. ; : ·. 

Se pueden resumir en cinco los obj_etivos principales del draga 
e ,•, .·" ... 

do: 
:.··· ·.,..;. 

l) Profundizar o mantener ·la profundidad de ríos, lagunas, ca-

nales o puertos marítimos. 

2) Elevar el rid.vel de &reas bajas del terreno para mejorar sus 

condiciones. 
. " 

,··· 

3) Construir diques y otras obrp.y .. de. control oe .. cqrrientes ·y -

de la línea de costa. 

como minerales, plantas par: a productos alimenticios, coral, 

esponjas, grava, arena y jertili?ant~s~. 
- . . ··.· 

.. 

5) El relleno de áreas ganadas al· mar que· .. s-±n-ser--necesariamen 

r----y. 
¡-~- ' ;-, r 
1-· : i--{! 
l-.• f L __ .. 

~- ~-- ~1. .1 
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te bajas, se requieren para determinado fin. 

El concepto de dragado en la-actualidad, es aplicable a la ex-

tracción ele material bajo las-aguas pero en volúmenes importan 

· t:es. 

En Italia, Leonardo Da Vinci diseñó varios aparatos para p1:o---

fundizar las aguas de tos pantanos y puertos. 

Henry Emile Bazin en 1836, inventó una bomba hidráulica, em- -

pleando en 1867 bombas centrífugas para la excavación del ca--

nal de suez., que en su primer corte se,extrajeron no menos 

30,000.0CVde Tons. 

En 1855 se construyó una draga de tolva con autopropulsión em-

pleada en el d:ragado del puerto de Cha'rleston, EUA. 

DIFERENTES TIPOS DE DRAGAS Y SUS APLICACIONES.- Los diseños de 

- . 

dragas no. han permanecido estáticos, sin·o 'que han sufrido cons 

tantes cambios de acuerdo a la experiencia y a los materiales-

a dragar, propios de cada región donde se ejecutan los traba--

jos. 

La primera gran clasificación de las dragas queda integrada en 

los 3 siguientes grupos: 

r -----y 

!-·~; r--. l 
: e:_ r t::1 : 
... ····- -~ __ J -- -· . ./ 

... 



5) 

1. Si pueden. navegar .con sus propios medios~ 

II. Si son capac.es de almacenar el producto del dragado en su ·-

interior. 

III. De acuerdo con el equipo de ataque·de que dispongan. 

En el primer caso, la forma del casco quesoport~ el equipo de dra 

gado es fundament.al. Así, se tiene que si la. draga esta provista -

_ de medios de autopropulsi6n, las formas del casco serán hidrodiná-

micas es decir, con líneas tales que le permitan su c:lesplazamiento 
' . . . . . 

en el agua, sin demasiada resistencia. En el.caso de no contar con 

autonomía para trasladarse de· un lugar a otro,_ el casco podrá. te--
.. 

ner formas rectangulares sin que esto tenga mayor importancia. 

Las formas del oasco son indicio de¡ lugar donde ha de trabajar la 

draga, siendo aquellas con forma éle.barco, las que operen en aguas 
.. . :-., 

~abier~tas-·o poco "prótégiC!as y las de casco rectangular, en aguas 

trariqullas o 'de relativa prbte~~i6n. 

El segundo grupo se divide en dragas que en su cons:t.rucci6n inclu-
. . . . . ,• 

yen una tolva para. almac€mar. el material transitoriamente durante-

la operación de dragado, :o las qu~ sir~pl~ente lo extraen y lo - -

' ' > . - . . 
viett~n act6·s~~uid6 ~~di~nte canalones, bandas transportadoras o-

tb~eríai ~i lti~~~ de dep6~lio, pudiéndose llamar a las primeras 

-- dragas portadoras o de tolva y a las segunélas no portaéloras o esta 

cionarias. 
í ----:----1" 
' ¡-·: --· ,-
' ¡-· 1 ; ___ { :· 
1 , ... _ ¡ ...... 

.... --- _J / 
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.~vn respecto al ,tercer grupo o sea de acuerdo con el equipo de-

. taque de· que están dotadas, se su))dividen en: 

I.- De pala 

II.- De bote de arrastre 

III.- De almeja o de gajos de naranja 

IV.- De canjilones 

V.- Hidráulic~ 

.:d tamaño de las dragas incluidas en los tipos I, II y III se -

,':'la en función del tamaño del recipiente (pala, bote o almeja) 

'";on que estén do.:tada-s. 
' 

~:n las dragas del grupo IV se mide su tamaño de acuerdo al núme 

¡.o de canjilone?,. y el volumen útil de cada uno de estos. 

p.n las hidraúlicas estacionarias, está en función del diámetro-· 

.~·¡e su tubería de descarga y en las de tolva de acuerdo a la ca-

1)acidad de ésta. 

j'-Ún cuando estos son los equipos básicos, se han desarróllado -

;ma gran variedad en cada uno de ellos y combinaciones entre sí, 

,..:;on el fin de mejorar la eficiencia y·aumentar sus po~ibilida--

,les; así, se han idea.do -c-abezas cortadoras, discos, ra~tra9 con 

p sin escrc:;pas, c;:horros de agua y-a±re, cte. 

~iin embargo, la producción de las dragas está 

r·----,.,.- ..... ¡ 

gobern~ctai paJi la-· 
. ~--, ¡ ___ .: 

.. . e! ... ./ 

t\ 

e. 
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-~· ~¡ 

profundidad de dragado, tipo de material, altura y distancia --

de descarga, habilidad del ·operador, porcentaje de sólidos en -

la mezcla y las condiciones meteorológicas del lugar. 

De la selecciÓn adecuada del tipo de draga para un cierto traba-

jo, depende el éxito tanto.técnico como económico de.la obra. 

Por tanto a continuación se describe cada uno de los tipos, sus-

usos, ventajas y limitaciones· que perini.tirán ·servir de guía en - · 

la selección·d~i equipo cuahdo se tiene la opoitunidad de tomar-

esta decisión. 

DRAGA DE PALA.- Puede trabajar prácticamente eri todo tipo de rna-

terial incl~yendo roca disgregada.hasta Una profundidad de 15 me 

tros. ·:su lnvencron -~se a-tribuye a William S. otis en 1837. 

El aparatO fundamental constituído por una estrüctura tubular me 

tálica de sección rec~ángular en cuyo extremo,. inferior esta la ...:. 

> 

pala con que ataca _el material, está montado en. 'L1n chalán ( embc¿ 

cación de líneas rectas de muci1a manga y poco calado) . 

(Fig.l). 



r.-~:.~ . 
: i 1 
¡, •••• 

_; ________ ;/ 

Specifications 

Mo•. dredging d•plh; .............................................................................. 1<&.! t1t 

Crodgii\Q copo,,tv: ................................................. l44 •'/b lar a dopth of U . .S mi 

OiF¡;et ct-P~•'Y' ....................................................................................... 4 ,.,;s 

Oiggin~ fOtc;.e, .......................... : ........................................................... ,.4Ston, 

Oitcha•ge Cl•ttonc;e, .............................................................................. 13·20 fQ 

l~p X & X O X d, ....................................... 34.00"' X 14.00 • X 3.30 m X 1.9~ ,.., 

M:ua r;en•rgtQt eniJIAe 1 .......................................... D••ul 1.013 PS X_,OO r~.X 1 

""ol• gen•ro'or' ................................................... AC 720 k \o' A, 4.$0 V, 4-l c/1 X 1 

MaJIIIo haitl•nil 8'10f0fa ·••·:·•·.-......................................................... OC 350 llw X 

Olpp.tr Uvu11•"0 t'IQIOt& .................................................................. 0.:: ·10 kw· X l 

$pud -.,¡nc;h MQIOt fere; ............................................................... AC 100 lw~ X 2 

Alt ................................................................... AC lO aw X 1 

l)ole of deli\'Oty¡ •••·•••••••••••oo••--•••••uoooo•oo•oo••••oo--••••••·--·••••••oo••••••••••·MQt~;l'l 191., 

o.., •• ,, ............................................................ .MI~Is~-:y of T•an,partoiiOft, Jopoft 

8ui!dcr: .lsh!l,_awajirn a-H ai"i m;; H:; <1vy 
1 ndus tri es Co., Ltcl. 

Fig. 1 
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_';" ___ . ~. 

. -~· ~ ~ .: ·: . . ... -. 
. .. 

La pala baja a través. de una pluma que.· a la vez 1·e sirve· de guía, 

atacando el material hac~a adelante con el fond6 d~l bote cuya --

parte.frontal·está provista. de dientes~ Una vez que.el material-

ha entrado en él, el. brazo es izado, girando la grúa. qu~ opera el 

sistema, un ángulo generalmente de 90° hacia cualquiera de las 

dos bandas, donde se abre la parte posterior del bote y el mate--

rial cae en unos chalanes tolva, mismos que transportarán el mate ¿. 

rial al lugar de depósito también llamado lugar de tiro o de des-

carga~:Ver f~g. {2) . 

. . .. ·--·· ------:--
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Las maniobras de bajar, subir, abrir y cerrar el bote, así como 

el de izar o arriar la pluma, se realizan mediante un sistema -

de cables y poleas. 

Es una draga ideal para dragados angostos tales como canales, -

ya que el ancho necesario para su operación es prácticamente el 

de su manga pues para dragar, el casco no ejecuta ningún giro. 

Para posicionarse en el lugar donde trabajará, fondea los 3 zan 

cos de qué está dotada, (1 en cada costado y uno por la popa) -

utili~ando para moverse el mismo cucharón apoyándolo en el fon-

do. 

Tanto el fondeo como el izado de los zancos se lleva a cabo con 

cables que van a un malacate o mediante fuerzas neumáticas o hi 
. ' .-,. 
dráulica. La estructura del equipo de dragado así como la emba.E 

cación que lo soporta, deberá ser de gran robustez para sopor--

tar los esfuerzos a que estarán sometidos. 

su limitación principal para draga~os a profundidades ma~rores - ... 

a los 15 metros se debe al brazo que operá la pala. Sin embargo, 

exist;en equipos que alcanzan profundidades hasta de 18.5 m. con 

una capacidad en la pala. de 6 m3, 50 toneladas de fuer'za de ex-

cavación, con un radio de descarga de 18 m. 

() 

Su ef.i.cirencia no es muy grande y quizá alcance 200 ór25Q,.N30r. 
¡-·- ' r-·\ ' 

· i::. f L::f ~ 
volumen que disminurá rápidamente con la profundidad y. J.:a dure-: 

• 
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za del material . 

' .;:;.· .. 

DRAGA DE BOTE DE ARRASTRE. • -· Esté equipo tiene ciertas ~aracterís 

ticas sjJnilares. al oa.,nteriormente descrito en cuanto a úi. embarca-

ción en que se aloja el· aparato de dragado es decir, también es -

un chalán suficientemente amplio tanto en eslora.como en manga pa 

ra garantizar su estabilidad y de poco calado para éntrar en lu~ 

res bajos~ cuenta con 3 zancos para su posiciona,.miento .. 

A dife~el).cia de la dJ::'aga de pala,· que opera mediante un brazo rígi 

do, la de. bote de arrastre. conecta éste con 1~ pltirna (con giro -

. ' 

de ~60°) mediante cables ·flexibles que re· permiten lanzarlo a ma-

' . 

yor distanc~a a la que el brazo -puede ll.egar; ·sin embargo, por su 

forma ce romper el material _del fondo que es de adelante hacia - -

atrás, y en sentido horizontal, la :rrofundidad de excavación no·-

puede. s.er demasiado grande·.-

su mayor utilidad es ·en la de mu~Jstreo superficial del fondo y pa 

ra iugares est;Fechos. 

Tainbién en esta draga si el lugar de tiro no está al alcance de -~ 

la pluma, se re~u~ere del uso de chalanes tolva que transportarán 

el material al lugar de depósito. 

La eficiencia de las dragas de bote de arrastre es menor que la -

.de pala. 
r---,- , 

,.. •• _·., ·-. _1 

' 1··-· ¡ ¡ __ ) 1 
t .. _ 1 ¡__i 

"--· ... ___ _J . ./ 
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DRAGA DE ALMEJA O DE GAJOS DE NARANJA.- Como en los dos tipos -

anteriores, el norn'})re de la draga se debe al tipo de elemento -

de ataque del material pudiendo ser de almeja, si el -cucharón -

está formado por dos partes (valvas) ábriendo .el interior en un 

solo plano o de gajos de naranja formados por segmentos de una-

esfera que se separan radialmente. 

cada tipo es aplicable a una clase de suelo, por ejemplo, el bo 

te de almeja es útil en prácticamente todo tipo- de material ya..;.· 

que cuando se t~ata de suelos ~ons6lidados o roca dis~regada, -

se le cambia la cuchilla de los extremos de atáque de las val--

vas, por dientes de acero al manganesq, sumamente resistentes ~· 

al'desgaste. 

En cambio# _:el :bo:t-e de gajos de naranja tiene su mayor aplicaci(in 

en roca disgregada pudiendo tomar algunas de·· gran tamaño. 

Esta clase de dragas puede montarse en dos tipos de embarcacio-

nes: de formas rectilíneas. (ver fig. No. 3) 

. : 
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o con formas adecuadas a la nav~gación con medios propios de --

propulsión según sea o no protegido el lugar donde se ejecuten~ 
~ 

los trabajos. Generalmente las que están dotadas de autonomía,-

cuentan con una sección dentro de la estructura del casco desti 

nada a tolva., donde se almacena transitoriamente el material P.a 

ra posteriormente llevarlo al lugar de tiro. (Ver fig.No. 4) 

Fig. 4 

i -~ 
,.: 
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~-\o•. d•IW•JI"l dotpJh, ... 
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H.,_p~r COP'=JC:IIV: .. ,, ... 

Cr.;Jb b..c~eh 

H.;,1tl1n; C'1P:JCI!'fl ;, . 
• • ' 1 • 

Spcciflcalions 

·.-.. : '··.'..:''. 
,.;!·" 

····································· , .. "' 
..... : .. -.:~ .. ;.:~: .. )~o .. ro~l/1\-lar a JO"' c•;~'ihi 

. ............................ 1, 1~1 "'' 

.. ~-·· ..... : .... ~0 ro~s 

O.cJJ·!'~ r.¡J,vo, . . ............ . . .................. 9·10 !" 
t~oHiit~-g 1~'!:;1, 

Lcwering t;.••d• 

!Jowi~ •P~!d•.: 

tu-:1!\~ IPOGdl ,,,., ....• ,,., 

leo X lpp X a X O X d: ... 

GrOtl IQIIIIO')•:,, ..•• ,. 

................ 60 rnitr-i,.. 

. ,,,,,,,, ..... ,..,.. ··:••···•········~·:•···•·••••·•·_1\) M/':'·ifl ; 

. ..... ~ .... : .. ~:.-..... .': ..... :: .. ::: ........ ~:: ....... :: ........ :1 rpon 

......................................... A;:.Pto•. 2$ m/mil'l 

. .... ll 19"' X J'i.OJ,. X 1'.50"' X l.OO"' X 3.79'm 

.......... , .......... :··· ............. f.99.!·.·tCI'Iol 

No"•II?ClliOI\ C1t"to1 ... ......... . ..................................... G,coter co.:.sring 

Spo"¡j 01 lfiOL .................................................................................. 5.5 kt\Oil 

1rOQulsior. •O!.:W: ......................................................... OC 4100 lw X 350 '~"' )( 2 

Pro~ller1 ............................ , .. : ................... ; ......................... 3 blaCe sol,d X 2 

... ·:::~g~:::::;: 1 ·•n •. g.i.•.•.:' .. ·· .... · •. :.· .. ·.:······ ........... . : . ......... Diesel 900 r!a X .OVO rp'1Í X 2 
.... .'.:::-... ~: .. : .. :-:" ..... ~: .. ;: ...................... oc · .. .so kw x 2 

Hoi"ll'g I'\Oior, .............. ........... .... ...... ... Wo,d·LeQI'Ia.rd OC -tOO k.,.. X 6C O rprn X 2 

.~~:fl!o,' ~~ ~. ~~ ~~ -~ ~ :. :·.· ... :·.· ... ·.·: .:._::_ :.·.:.·.-·~·~· ..... ·;·.·. · .... ·.:x: .. ·_;_·_ ·¡·.·. ·.~~:. ·.~ ·~ -~ ... ·.~.-:~ i ;~;:; -~{ \ :~~:~;·;~~;:~h. J::;: . 
- ., 1 Llllir ... }r: ... Ur2ga 1-lc::vy 

Fig. 4 
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-.. ~--- . 

.: .··. 

··.'. ~: 

~as dragas montadas en chalanes o embarcaciones de formas recti 

.. ;Líneas, requier~n de .chalane·s· tolva donde··Cicscargar él ~á-terial 

dragp.9o. ·'.· ·. 
· .... 

..• .. 
o 

··.:. 
· ... 

El sistema para posiciona.rs~ en el caso de las autop~opuls~das-
.· 

es a base de 4 anclas (2 por proa y 2 por ~bpa), con las cuales 

puede moverse hacia adelante, hacia ·atrás y a ambos lados. 

'- ::-
.• : ' . ! ~·:. 

Su fórrna de trabajar es estacionaría . 

.. En las_dragas montadas ,en chalán ·~;x:isten alguna~ q~e utilizan. 

o 

~zancos corno los descritos para las dragas ~ntes mencionadas,~ 

y otras q'l;le pj:efieten maniobrar a base de anc~as 
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:"···\ ·, 

! \".~_:) :, 
... __ . ~··-·-··J ra estas últimas. quede restringido el dragado a zonas·amplias-

y de poco tráfico . 

. p·ero sea cual fuere el sistema, el principio fundamental en cual 

-quiera de ellos es el mismo, es decir, una pluma que puede o no-

girar 360<'; un cable flexible y en su extremo el bote que cae -~ 

verticalmente al agua. 

La profundidad de dragado es prácticamente ilimitada aún cuando= 

pierde eficiencia como las otras, al aumentar la profundidad por 

. el tiempo qué tarda el bote en ser arriado e i-eado. 

Las dragas d~ cucharón de almeja autopropulsadas, pueden tener -

uno o varios equipos a bordo operand9 simultáneamente, lo que au 

menta la eficiencia. 
, 

Si bien las dragas ele bote de almeja montadas_- en. cascos autopro-

pulsados tienen la ventaja de no ocupar chalanes tolva para com-

plementar su operación, su eficiencia se ve mermada al tener que 

dejai el área de dragad~ para transladarse a la zona de depósito. 

Otros inconvenientes de las dragas de bóte de_alrneja en general, 

son la no uniformidad de la excavación y la de enredar los cables 

debido a que él bote gira. 

.., 
Según el material que eXtra_íga, cuyo rango inclwedesde el fango 

r _ .. ____ , ..... , 
. F~i pt 
~- . ::~ ~}:, . ~·7:_/ 

¡ .... 

,. 

.. ; :: : . . : ~ ~ 
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hasta la. roca disg~e_g.ada;: se· idotárá o no·. (si es de almeja) de 

dientes de acero al mangan~so. 

cuando el .mat:erial por dragar·_es: suaVé, el ):)()te 'debe;á de:)a~~·e 

caer a 1m/s.eg. para evitar- que la _:presión del agua lo ci~~r~. 

En caso de material compactado, la velocidad es la misma solo 

que el bote es ·de mayor pes().· 

Un ejemplo de draga: de. un solo cucharón de .. almeja de dimensiones 

importantes, es la KANMON No. 6 q.ue opera· en el estrecho de .. KAN-

MON en Japón, entre las Islas d.e Honshu y K5.:tishu a la ~ual se le 

pueden instalar cualesqui-era de los. 3 cucharones siguientes: 

Para ter~eno duro: Uno de 7·m3. y 63 tons~ de peso 

Para terreno suave: Uno de 12.5.m3. y 45 tons. de peso .,. 
uno de. :2 o. o m3. ·":>.' lOO . tons. de peso 

Los pesos son sin ma·teriaL 

DRAGAS DE ROSARIO O DE CANJII;ONES.- ·puede ser montado el aparato-

de dragado tanto en casco hidrodinámico .. autopropulsadq como en --

uno de líneas rectas sin'autonomía, ·depc=,_ndiendo .si· las aguas don-

d~ opere ·sean desprotegidas o .no. 

De los ·sistemas mecánicos de 'extra~c-ión de material es el único -
- .· . 

que. tiene una producción con:tíiniá debido a que su aparato de dra- . 
. . ·.' r---.,-· , 

gado esta consti tuído por ul'la cadená sin fin de bote~ E9..- t.:~-r~1:Úlo--.. ' 1 , ,--, . 
. . ' . : . -·- J ,_,1 / 

nes, apoyada ·sobre una estructura llamada escala la cua1 es accio 
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nada a tr~tvés de un hueco· o ranura al cent"ro del casco de proa - · 

a popa conocido como pozo·" 

Esta esc~la es arriada hasta adquirir un ángulo máximo de 45° 6-

menor, de acuerdo a la profundidad de dragado. (Ver fig. No. S) 

-1 . 
!--... . 

·c..: 
¡--~ 

·c:·j 

- -··-- -----------------~-..,.-~--·- .. :--.--._,..,_t.--·. 

Spocifkotior.s 

M~•. dt•~~lng d.pr!\, ..•..•.••• : .................................................................. :1&.5 1111 

O.•.:tW•~'~iJ ca¡>«.tyr ·····•·••••••·••••••·•u•••••••·•······--··•·•·•······························'lC .. J¡~ 
t..c•••• ....................................... ; ................. o.s ... • x 4! pe1; 2~·30 ~e:• p.or w.ia 

loa X lp¡, X e X O X d: •....•..•••••...•. S~!.SO.- X S4.00m l:: 1'2.00m X 4.1JI':l X 1.10m 

A.to,a ;•r~•r~IOI' •"'iiJ1nea ••••••••••••••• : .......................... C.••••I I.OCO P$ X ,j15 t;-.. X 1 

Molllll Q•"•'olor, ···•····•··········•••····•••·••·•••·••••·······••·•··No. 1 0C 4!0 ~w. 4!t V X 1 
No. 2 OC ·¡:~ ~~. 22l v x r 

llll':k•l dtiYift'J ,.ol011 ................................. , .......... , .................... ~C'C 400 , . .., X 1 

HocrJ lu•• w1"CCJ\ M..;:l.:.r• ............................................................ : .. ce '" k•• .JI( 1 

$:d• liAo WiACh •:IIC'f'l ............................................................... OC l.S kw X l 

~hatll J¡l\0 'W'I.'\Ch "'·~'~' .............................................................. C..:: 3S ~llli )( 1 

lcJdot t.oitr. -...tl'l<l\ •g~Otl ·.: ... : ............................................. : ........ DC 9l i.w X 1 

Date ol do!l•••'l• ......................................................................... ,,Au¡w11 l'r42 

Ow"•'•···········"''''""'''''''"''''"''"'''''.''''''Horbof ltu1oau. lc•vo 1-~orrorclilo" Ollica 

Duildllr: ............ lshikawajima·H<lrim:-J Houvy 
Industrie:; Co .. LtcL 

r-··--,.-· ·-· 1 
· ,~ ... ~ ' r-· 1 . t~· : ¡-L 
1 --' ___ ; . . . . ..: . ./ 
·p~g o 5 
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Los 9él.J1j._,tlol}eS ,_que .·s,e .I(I},:t.E;!:Vgn p()r.: clebajo':~'de·-: ·la,~:eséalü ,: .. van :vacÍos, 

h~.s~a ll:e_g¡:}r ., ·al:A:pn,..do.--~donde>~s.e-·cargan .. y·_ sübeh por: l:a~ ;pa:rte s~pe~-­

rior de la estructura hasta; su·_tpunto:: más ''alto, vol·teando<en mate::. 

rial en una banda transportadora o canalón que a su vez vierte en 
.. 

~.v~· •. • 

un chalán tolva que lo transportará al lugar de depósito o tiro . 

.. :· -~ . .. 
Su fOrma de operar no es solamente en línea recta sino en forma -

.... :.,_:_·, .... ·.· 

radial o de abanico, ya que para posicionarse o avanzar, .se auxi-

.. ·1-ia, de ancl.as y cab·les que: le- périniten· girar üri determiña·Cio 'ahgu-

_lo_ 9· . .-un_o y· ptrO dado/ amplitud· és.ta que· recibe ·er rióirlbre 'd-e ancho 

<- :9E! .. C::Prt:,e -el .cual variará· de' ac'LB rdo:_a,.- 1a>Iong±tud de' l'a:· e'scaia. A 

la acción de movers.e a uno y otro lado se llama abanicar·· ó·: ·a:bit'ni-

cado . 

.. ::- ·E;ª'·;;_cq~.te '.que .. ejecuta deL terreno es- muy regular·· y se recómiehda .. 
~ 

esta draga principalmente para terrenos duros o roca disgregada. 
o''"-·-~--'--:. -~-~- ·."•~.--- _"_, >.. --~•- .. .-·L~-.. =~~-'-..._:. ... , ,'' _·,_::.;...:,:·,:.·' 

~-·-·- -. ;~. • • . •l' ••.. ··, ,.:;-~: -,--. ~-;- :··· . 

Su capacidad como en los otros tipos, estará ~n funcióh>ae i~ ~·du:_' 

reza del ·suelo, ya que si ataca materic!ü duro deberá utiJ-izarse -
... ' . 

·.; ,. .·,, .... 

una draga más potente, con canjilones de mayor peso dotados de -~ 
.. '· '~ '• . .. ' . .. . . :-~ . . ' . . . ~ ., . . . ~ ' ·: . . . .. 

dientes pero con una·separación mayor entre ellos. En'estas dra--
:,:>: -~-~ .· ~\, .· .:, .. <· ~;-.. :.; ,. ... _.·.·· . ~' -- ... -

gas lleva un papel importante la adecuada planeación del transpor 

.. ~ .. 

Gozan de gran popularidad en Asia y Europa y tienen bastante -

aplicación en la explotación de minas subacuáticas-':i pari i.yt·" extra.s. 
. r-. . 

1
_. , r-·) ' 

' ' 6 6. ' 1 ' :~~ • • -ción de grava y arena con prop sitos de construcci n~:~j ~J~ 
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1 E3: 
·-·--·---··~ . En Nueva Zeland:ia y lmstral.ia se utilizaron para la extracción - -· de oro, .habiéndose mejorado el disef'io de estas dragas en ··18-60 pa 

ra el mismo uso en California y Alaska. 

sus desventajas se pueden resumir en: 

1) Desgaste y esfuerzos importantes de las piezas que componen -

el aparato de dragado~ 

2) Su poca estabilidad. debido a lo pesa~o y alto·de su obra muer 

ta. Este aspecto se ha ido solucionando disminuyendo la: altu~ 

xa de la superestructm::-a y aumentando la eslora de la ·embarca 

ción. 

su profundidad de dragado puede ser hasta de 50 m. (aplicado a -

la minería) y su, máximo rendimiento es- 'de alrededor. de· 500- m3/Hr" 

Para ptiundidades de 18 m. su rendimiento puede llegar .a ser de-

800 m3/Hr. 

En todas las dragas antes mencionadas se ha hablado de la inter~ 

vención de los chalanes tolva corno complemento de su operación,-

. 
siendo oportun~ d~cir algo acerca de estos. 

·Los chalanes tolva pueden ser, de acuerdo a la ~orma de tr~nspor 

te: 

1~- Remolcadores r ----.,.- 1 
¡-~ ... ; r-l 1 ' ¡-· .. t ,..__, 

• --~ 1 ! ; 
··-- --·- ... 1 ·--·· _/ 2.- Empujados 



--,.- ' ' 

3.;... Propulsión propia 

y de acuerdo a la forma de descarga: 

1.- Por el fondo (Ver fig. No. 6) 

'"': ........... . 
: ) .. . 
·¡· 
(. 

5pedfocoli.:ons 

~·· ... "'~-;¡t 

1 
1 

,, 
¡ \ 

1: ._.,¡ •. ,~·\ 
·¡.j, ... ~~· .. ;!¡ 

t 
.~ 

1 
~ . 

'•"'.J'h: .......... .......................................................................... ....• o.oo"' 

~~:~··· .... ::::::·.::::::::·.~.·.·.··.·.·:.· ......... :.· .... ·.·.·:.·::.·.·_:_ .. ·.·::.·: .· .. · .. :·.·.·. ~~ ~-,.- ~~~·~: 
~.:~· ~;·~~;,;;;~:·:::::::::,:· :::::::::::::. ::~.:::::::::::::::::: ·::::::::' :.~ .;,~ tdi:.~ '·· 
O.f'let: ................................. : .. ~ ........ ; .. MtA.-111-;: cf ~.r.c"'l!~e ~no ,;,. • .,,.;, ~Qr"i 

· .:.. Fig. 6 

21) 

í -----.. y. ' 
. -- 1 .t r_ , C') 1 
[_. 1 C) · 
._ .. ! ./ 

'· ·- . 
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'¡··· \ 

t E:~:, 
.•. ,~ ,J 

{V. er · fig. No. 1) 2.~ L~teralmente. 

i"''"j 
' j 

:··'"'···~ ' 
:..- •• • ~.'J .. Í.' ~- ·- :':1 ·~¡l. o 1 1 ~- ~. ·¡-·,•· 

¿.,J¡,~ ••• !-' 

Charactcristks 

!L Capahlc of dumping 40 m·1 of stone in only 3 

minutes. 
2. Dumping opl!ration can r.asily be done by one 

person,. 

~!Jo Rolli!lg anil listing of the barge nt the moment 

of dumping are negligib!e .. · 
4. '!'he b;u-ge, made of stcel, hardly· sustains 

darnage. 

., ' '·:o . ~. . 1" 

Specifications 

let~¡lhr ............................................................................................ ,40.00 ~~& 

lt•~~tl\: ..........••••••••.•••.•••.•.•.....•............................•............••..•.........•. 9.CO • 

00J.p11'11 .............................................................................. .................. :1.50 .. 
(;.;o:~ltl ................................................................. ......................... · .... ..... 1.8;) tn 

$1C'"\• \o'osstat capccifv ..... ........................................................................ 200onl 

C\H• of C=l•wt•y· ...................... ~ ..................................... ................. 1:.:1'( l'i=l 

Ownt~: ..................... . .. ......... :·::"·• .................. YOtlgorni «ot!f Ko~IOI ... Q. lTO• 

Fig. 7 

-~··. 
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'• 

completo de la embarcación. (Ver fig. 

i< 
1 

1 _!__-------- . 

• 
-""'!:'--. ¡- . --.. . : ~ .rt - ··- -- - --------- ---

'·.:·." 

, r· ¡)¡ ,.~ ir ~· 1:¡¡: · ·'.:. ¡l• .. _t.~· -~· 11.. ~! 1 

r,l~ ~·'• ./o -'1 , , , t~ /;: 0., ~~ Ílot 

-·---- --~- ·-·-- -- . 

1\tl. í t /J•!t~lll). < 4•\ .• ¿. ... 

~;¡:.t l'!··f~ ... l ~ -~· '1. J~;~.;. 

;t ~ ·.~~ -~-:. 1¡'( ~·- ! ''tít;¡ ,. J, 

+t ,._. . ·~.. •:, :.: ·h.(.. ~ .·r .·· 
p ¡¡r¡ -(¡1 i•l! t: '.: ,, í\t ~~~ -<: q¡·( 1>' 

., __ ,,~ ·'' -t:;'' -m;.:.! út, :·¡¡ IH , 

,,. t ··.~t:l', l. t;\1~-··ili ,,·, !, . 

" . ·., .·'' f..t\.j' 1 1 J : : ijf~ . ':.'l 

IJJ 1.: tl.\. •;¡U '•L: .... : : j\,¡ •l. t 

•t. ~,, '';'~ t;¡ 11.. 't!:;: ~~ 1t . ;¡ fJI -t.:. 

,,. !·1'/li.•'tl. ·: :1; ,'>l!i ~ ~· •.y .• 

: ·'= 1: ~- ~j 

...... 

No. 

. o 

4 ;, • 

r --,... 
' ¡--: ·-. : L._ f 

... ________ ...). 
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-r· ·""'~ 

! FJ ;: 
··-~:· ... .. ~"' ~-.J 

con respecto a la forma de la tolva: 

1.- Angular (de sección transversal triangular) 

2.- Circular (de sección transversal semicircular) 

La función de estos chalanes es la de transportar desde el costa 

do de la draga· hasta el lugar de descarga el material extráído" 

Para las·del tipo de remolque o empuje se utilizan remolcadores-

(Ver Fig. No. 9) 

Fig. 9 

• 
rc:uya p'otencia estará en funci6n :·del tamañO del· chal~I.:li: mov:er 

' ... , ' ~ • ' i ! ¡-·) 1 

' ¡-· 1 :---·. 
¡• -·- 1 i.:.:,._i 
~ ~ ~-- -- ... J . . ../ 

1 
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Aunque en la mayor parte de los casos, el material extraído pue-. 

de ser llevado hasta el mismo lugar de depósito y ahí vertirlo, 

en_algunas ocasione:!s no es accesih;Le a la embarcación por re~e 

rirse el depósito en lugares eXpuestos o tierra adentro, en lu-

gares b,ajos, por lo que puede presentarse _Eü caso de que· e"~ sis 
... -) -

tema d~ transporte se transfiera. al terrest-re, ya sea hidráÚ.li-

ca o. mecánicamente;. siendo en este ·caso que los chaJ._anes tolva-

de s~cción semicircular,·. son util.izados pára permitir que una --
. . 

ruec:"!a· de canjilone~; extraiga_ el ~aterial de la tolva y ·-lo colo-

que sobr~ bandas transportadoras hasta un lugar donde se reini-

cie el transporte. con camiones; · tuberí~s o .n-uevamente bandas trans 

-· ·-·-
portadoras. 

Antes~ d.e continuar con la. descripción de los otros tipos de dra 

gas y por ser también común a los equipos ya descritos, se men-

cionará la quel:)]?adora de. roca, que es un equipo complementario-

importante cuando se trata de atacar suelos rocosos. 

La quebradora de roca es un equipo destinado·a romper el mate--
... 

. :ria~ .en fragmentos .. que clesl;mék:pu~·dah: ·se~ ~traíd~s -~~r-~~aÍe~~ 

; ~; ·- . , . _.. . . :_ .. ~· 

_._, ·- .. ·-:~ :'':. ~ ·'- ~ -· .:·' . 

- . ;_:.::.,·:· ··--. '.· 

Consiste de un chalán -donde se -~~n;~-~- una e$t:ructura,.pirarnidal- ~ 
r· ~--... ..,.. . . ... , 

que sirve de sostén Y guía del martillo cuya profundi-da,J,i!cl caí 
• 1 ¡ .. -. ; i--~ : 

' , __ 1 '-~~' 

~------1 ---- :./ 
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L. .. .i ~ 

da puede ser entre los-1~ y 20m. Ver Fig. lO) 

~ 
·-::¡ ·. 

. .! 

.;.,r. ,\ ') . "1 

i.l 
il 
ji 
.'1 

r'"--, ··--, •...... ~~ . ... . } .. - ..... ____ _ 
·---··- .;. ......... "' 

Specificalions 

l~tP X D X O X d1 ................................. 23.00m X 12 . .S0tr~ X 2.40m X abc~o~l 1.20"' 

g~.:~::~::::·::".:":i"Ti:.; :: ·. ;·oo·:,~::~~:'g ~:: 
Hoht.Ag 'WitU:h, ......................................... .$ "n• X lO ""/mift wrr.Uh a.s kw ftiCIQI )( 1 

~::.:.' ~~.'.;.~~:~:,::::::::::.·.:·:::::.·:::::.·.:·:.·::.·:::.·.·:.·.·.·.·.·.·.·:.·;..·:~;;;;~--~;··;:~~;;:;~~:~~· J~::! . 
! 

Sasebo. 1 l~a·;v ln':!~•stri.;;:; Co .. Ltc.~ · 
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OEeiC IIOUSE TOP -------

WI~CH HOUSE TOP 

Fig. 10 

El martillo es de caída lib~e o percusión. En el pr~er caso, la 

energía está en función del_peso del martillo (25 .6 30 tons) y 

la altura de-caida; en el segundo, de la capacidad del sistema 

neumático principalmente. Los equipos neumáticos son¡- máo/ eficie,n· 
i 1- f .. r- f ! ') 1 

1 ¡- t ¡.-.; 
• ·-- 1 l... • .i . 

.. J... ./ 

e 

• 

• 



---~_. ....... 

-~, r:3., 
~---J tes debido al número de golpes __ que puede.n- .dar- por minuto.-

{Ver fig. 11) 

Specif,cations 

',,.. ol , .. ~, ~ ~'~"'' ..... : ........... ~ .... -... :::C~,,.,ud ·a·¡,:·.dr;..;~,. p~rc~~~-~~·-· ~tr.-.~t tvpo · 

~•·•~~'~ f"'C\V•f.llt.o"J d•plt>! .............. ................ H ..................... I.SM "~'~a•r woror. 

l:..l bt•o~k.".r cap~,t.,, ................................................ $tt,~.n'IJ lOte• I.!=:Ol6q·"' 

·NV"'bet of bl::..,l lO .S/'""•" 't·. 

&..,. )( 1 X~~ d, .............. .......................... 19.40~tt X S ... t;,.. X ~.00171 X l.~': m 

~:::;: ··~:;~, .-.-- -.-.·.-.·.·.-.:-.·.-.:~:·_:·.·.·.:·.· .. ::.::·.·::::·_:·.::::~.~ .. ~.:.::~ :o~r~ss ~·~~~e~',~:: : 
Oow.¡-•.¡ •• P'"'l•••, . _ 

lq .:.o-~ou~'-• .. ..... : .. : ............. ....... 2 cylinder-d.)ub:o OCI•"'i1·2- 1fa-¡o=1ypo~X~ 1 

;... :.: .. ::~:::·~- ·~~·-~~.' ... :·.:·:.:· ... :::·.:·.::::::·::·.·.::::::·.::·.~-·.~:~;-·~-~~--~~--~-·.·.~~-~.:~ .. ~-: 
. ¡-

,. ...... .., ... , ....... · ............................................. ......... D••••I lll ,!t x -• 
.................. l,fr ON•• W.t, 1 .... , .. ,, ... -......................................................... 9n 

. ~ ·..: .. 

~ ........ l•h •·~•, W.l., ................... : ................................................. 1! • 

.,__.~, •111 r.¡,1no~t ............................................. : .................................... &.J~~:~~ 

~:-~4~~~~.~:;;·.<·<:·::--::::::::::::::::::.:::::::::::::::::::::::::::::::::::::<<: 
:. .. "" ., ....• ,.,.-o-,... ······· ···· ·· ...... , .......................................... ................. M.J;,h 19-!.:J 

•• · ... ~ ........ -< ....... ; .......................... tiol•oldu O._•.•·~•nt ~-~•-·"!C'f 

.. .¿_, 

l.:~¡ í ~ ·-~ .• r.-:.- .. .Js !l ika·w <1-jim ¿l·íi.: ri; P.<) ... l! <::1'.'·" 

. . - lndi.J:>tric:; -Co:. e.:!:-> 

Su rendliniento 

otros tipos que combinan la·perforación.de las rocas con tala-

dros y el uso de explosivos.· Sin embargo- para--lu·gares·'~próximos a 

instalaciones, 

'· ... -. 

no· es recomendable amén de que exister- p~:i:se7 q\le 
e:-; 1') 1 

: L-~ f i __ ; ~ 
.: 1 
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~'-'-i,d<'U1 celost®en·te la.fauna ma-rina y no permiten el uso de explq-
·' 

Un sistema que aún se encuentra en vías de experimen~ ación, es el 

de utilizar uno o varios chorros de agua a muy alta presión qu~ -

p:=-san a través de boquillas que cortan Üi piedra por dura que es-

t.::., sea3 

.ciones han rocibioo~ volviéndolas el equipo más versá·til de todos 

los existentes . 

. Bn estos como en los _anteriores, también existen los siguienten 

-2~- .Estacionarias 

3 ... - Fijas 

.:·, . 

· p~üsadas y c_ons~quentemente,. su casco es de formas·finas.que·le 
' : . 

oermiter-~. nc.:v.ega~ sj_n demasiada r.e::;i$tencia. · (Ver fig. 12) 

r-----y- ' 
' e-; r-·\ f. 

'~ L.~: !~~ .__, 
\.. , .. ·- -- ... J ....... ;4. 

~-- ,· 

e 

·-
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_.:_ -, __ . 
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Specificalioni 

S:.:::~:·.~~~.:~·:::·::'?::::::::::::.::?.':.:.:.:.:.~:.:.:.~.:.~:.~:~~~::;:~::~~~~~:·:·~7i~::::: .: . 
. ... : . ~:.:;~· ::~:.··:~":~.::;<;;;~ ·.~;~.:·. ·:::; :: ':: ::::.:::.:::; ::: :;: :~·;;;;;;.:·~ ~ ·~:~: :·¿,·,~h~·:~~· 2J~¿:: . 

Loo X lpp X a X O X.dr ••........•••••••. PI.OS• X !,.OOe X f6.COm X 7:00M X-.S-.tO_m 

-~~:~ ·:.~.::¡::, ~~:. -~-~~-~~~-¡~~~~ .-~-.-............. -... ·.·.·.·::.·.·:.·.-:·.-.-.-... ·_- ..... -... ~-~-.::::~.~ .. ~ ... ~:.-~:~:.:~~ .~--~~ ~ .:::: 
Or.dgi":G '~u='• •.•.. Aboul 3 kn'h }ogoiAif '"·• tidol c"nont of 3 hc.lt 101' ,olr mvd) 

Na.iga.liOA aro~r •.. .' ................................................................. Grcaler coqsli:tg 

~las•~ ......................... ' ................................................. ~ ••• Jo-'onoso· GO<w'tt,.,;..t.,l · 

''coP11h10n fi'ICIOI'I .......................................... : ........ AC 1.000 kw X 1.'20J rpm X 2 

P~opollor_,_ ............. :·.3 blado· ccn_lt41Íoblo pitch propollot '"1.7.,. diOmeror x· 2.io rpr~:. X --2 

;Mo¡i.·g1ncraror oftgine~ :·~.: ...... : .... :·¡ .. ,.,.~ ..... : ............ O•oaol 2.400 f~X .SI4 rpm X 2 

Moln ·genorOICifr ....................................... AC .1,900 kVA·X 514 t~m X 3.:!C·J V X 2 

.. , ': ~::~.;:~;.~P -~~~-~:~:~:~::~~:-~:.~~-~;~~:~;~~:~¡,:¡:. ·1Jr~~~:b¡:;p~~~- ~::~:e¡~:;~,"~:'~ -~;;::t:~ .. 1 

by ,o 3 alo~o polo ci'lon]O :j:20/IIO/.H kw AC rr.ot.:Y 

::: ·::,::d 1• • ·::· •• .' •• .'.' -~--.'.'.' .' .'.'.'.'.' .~.· .·:::: .' --~-- ~;; -~~¡~: ~~-~ _; ~·, ~ ~-~~:; ·.~:;~· .-~~ ¡·~:;: ~~:-_.~.:~o~:· n:. .::~ ~ .:¿~ .~ , 
Tlu~alotu:; .......... ." ..... · .... : .... ~· ..... ~ ............................................... Siid·i~g rvPo .X ·1 

011 tlyd:avti·~ "'otor 

·::~ 1::::.:.:~~·. :::::::~:::::::::::·:,~:::::·:::::::·:::::::;::::::::::::·:.; : ::~i~;::~ ::t~' 
Trunn•on .. wln'h' ....................... :· ............................... 20 .tw X 1.&80/S¿O rprn· X 2 

· •. ~::: ';~ :·:,·.~~·.~:. ·:.:::::::::::::::::::::: :::;: :::::::::;:::: ::: ~:: ::; ::::::::::::: ~.: :~:·::: ~.·~~: ~h 1 ;·;~·~· 
Owaor, ................ : ...................................... :· .... MuH,~ry ol -Tran,pofration, Jopcin 

Builder: . :rshikáwajima-flarima Henvy'' · 
Industries Co., Ltd. 

. ... ~·~,--~~~--~--~--~~--~--~--~~~-----------------------

·- ........... ........ ·~-~.:.~.· 

-·,r''¡ ., ... · ... . ~. ~ 

r 

· .... 
e • 

~ --. ·~ ,• .--,_ .. 

... ~ .. 

su forma ,de dragar es . na.yegahcio' él una velocidad 

'··~ -~-

,:-,·-

·.entre·uno y tres nudos .(1 .11\.tclo marina/hora) 

29) 

,., .. ":; ... )• . 

. ..... 



--r· '\ 

! t-3': 
--· j 

30) 

El material es levántado del fondo mediante una tubería que en- :e 
su extremo inferior tiene u~a rastra ·o'cabeza,, ascendiendo aquel 

por el tubo debido a la acción de.una.bomba·c~ntrífuga instalada 

a bordo de la embarcación. 

El material succionado.pasapor la ·bomba,· para después mediante-

tuberías de dis:tribución, enviqrlo a las secciones en que está .,.. 

dividida la tolva. ·La razón de los mamparos divisorio.s es la de-

aumentar la longitud del trayecto del material dentro de la tol-

va a fin de disminuir la velopidad del agua y provocar la decan- . 
·-- -,."=;-"'--=="'-==='~~=--~~------==---<="o=~~-===~~~-=v~.---=!!,.=="-~~= 

tación de los sólidos. 

Es· importapte hacer notar que el material dragado . es transporta- • 

do en un alto porcentaje de agua (85 ó 9W~)siendo el resto de roa 

terial. El agua,. es derram~da por 'los vertedores dispuestos por ~ 

ambas bandas de.la tolva y en toda su longitud. Una vez que la-

- draga completa su capacidad deja el lugar de trabajo para trans~ 

ladarse al de descarga, travesía ;en que la embarcación puede nor 

malmcnte, alcanzar una velocidad de 10. a 15 nudos descargando en 

el lugar de tiro que pueden ser ·en alta mar, donde el depósito ':"' 

no afecte la navegac;ión ni produzca azplvamientos en otras áreas · 

o, en el lugar donde se e~ti efectuando algd~ ~elleno. 

Estas dragas pueden ser muy versátile~; hay algunas con zancos - •. 

y cortadora en el extremo de la tubería de ~ucción; ;con yinstala­: ¡-- . r-· ri 
. ' . ' -··· ' !-{ . 

1 -- , L__, 
••. -·-···•J ... .... f 
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cienes para descarc:/ar los costados hasta lOO m •. 

.. ' ' ~. 

de distaricia o a-~halan~s t:oiva. (Ver fig. 13) 
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Spedfications 

·A.1a11 C.v,...p: •..••.••• ,,,,, •••••.•..•••.••...••• V~*tl(al. loll~fc \IJ~I.QI'II, &ifl~l, IIOf~ ~¡::,rol PU"'S::· 

C,2UO~l/h X_.18tn.~ 220rp,.,"X l 

·. • ~~9 o0ft. P P, • .:1 ;~! ···,. ;~ ... : .,, ,,:~;,,,, :', ;, ::,,,,,: ·· ... , ... , , , ,,, . ,, , , , ,, ~,, :.:-::.:,,,,, . .S !lO mM 

0.1.::\ur;J• F'"" G:,¡. . ............................................................... .SaO mm 

'"'"'P Otl\1•"'• P••1ol, ·6CC p) X o~IJ rp.m . . . ., 
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con uno, dos ó más tubos de succión~ con dos hélices y dos·tirno 1 
nes en popa y una hélice en proa·para hacerlas altamente manio-

brables en espacios reducidos~ (V~r fig. 14). 

Fig. 14 

Su principal empleo es en mar abierto o en canales y dársenas -

donde una draga estacionaria podría ser un obstáculO.· 

Las cabezas de succión están divididas en dos tipos principales: 

1.- Coral (Ver fig~ 15) 

.. ·.'. 

r··-··--y· ... , 
. 1 

e:.- : .:r-.. ·,;~. ~.~ : L __ : -
.... .. . .J ~.1 

.,. 
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2.- California. (Ver fig4 16) . 

. ;'. 

• .. .. : 

Fi·g •. 15 

. .. ·: 

. ' \" ; ~ 

·, 

( -----, ·-· 
:--1 

1:::~~ r 
... -.. .tJ 

Fig., 16 
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La primera destinada·ai dragado de material suave. 

La segunda ha sido.:fesultado de investigaciones donde se ha com-
¿· 

probado que la succión se efectúa fundamentalmente por el períme 

tro de la cabeza o rastra po~ lo que en.este tipo se ha aumenta-

do la longitud del mismo. Puede dragar una gama mayor de materi_e 

les si se le ponen escrepas o cuchillas en su parte post:er;i.or ~ 

Normalmente el sentido de dragado en contra de la corriente si -

esta existe (de marea, litorales o flúviales). 

Existen dosmétodos para dragar: 

1.- Sistema Americano 

2.- Sistema Europeo -·.# 

, 
El primero se efectúa cpn la draga en movimiento, arando el fon= 

do. 

El segundo es fijando la embarcación y succionando del mismo lu~ 

gar hasta que el material derrumba,. Sin embargo, en ·lugares pró-

x.imos a instalaciones, no se recomienda por la posibilidad de ame 

nazar la estabilidad de éstas. 

Debido .a que estas dragas no dejan· _un fondo con una cqta unifor~ 

me, se ha ideado instalarles.dos'o mas tubos de succión de tal- • 

forma que se eliminen el máximo· los .::,· · cos .. r ----.. , 
· r-- 1 

,-, , . 

• ,-- : ;--__ { ! . -·- ~ - ~ 
'· .. ·-· ····· ~ 
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··cuando· en ,el' lugar·:: eh ·:que: ,,se qraga. ¡a· CQr:t~iemte es importante 

(por ejemplo en los ríos en época ·dei.?.veniélas) :y 'el·:ll~atérial es-

fino, se utiliza .el método de dragado por agitación consistente-

en dejar ·que la corr.iente .lo tr.ansporte en suspensión siempre y-

cuando el lugar donde se deposite no cause azolvamientos·perjudi 

ciales·. 

.. 
Con -~es~ecto a la eficiencia de.estas dragas por su trabajo con--

ti!\uo mientras draga, es a~to .. Sin ·embargo,. se )ve afectada por -

la necesidad de :susp~~der._~l dra9ado para ir a~ lugar de tiro---

donde deposita el mq.terial median.te .la apertura· de lás compuer--

tas qu·e forman la parte inferior de la tolva . 

Solo es factible hablar de •que la tolva se llena al máximo, cuaR 

do-el material dragado es pesado; pero si este es lig,ero, , +a tol 
. ,. ., · ... , . .. 

'. 

va no completa S\l capacidad ya qu~ el material no ·alcanza a de--
., 

... -. ,-~- _,_....,.~ ~ -...-~ 

• ·- .. - - - 1 • ~ -
~-----.-=~--~~ -~-rr: ~~-..~~-~~"""----~=~--=-~- -~""'--- -~-=---~---,0 --=-- -- ~-- -

canta;¡:- regresando nuevamente al agua por los vertedores. 

En .este caso, se recurre al tiempo económico de dragado consis-.:.. 

ten te en encontrar el tieinpo mínimo con. q-Ue puede obtene.rse el -
:·, 

mayor depósito de azo.lve dentro de la .tolva .. 
--.:::·· 

-· .. 

·Aún ~uandQ· .existér+·<eéúacionés· para determinar .est.e ti.~1Tl·po:~ se 

.. pued~. aplicar una·· forma- ·prác-tica de haterld~ que cot1sis'te ·en ;::;on 
. . . . 

.~ar la_-·:tolva c:a-da >determinado ·;tiempo; cuando' el v~iúmen ya i1o --

tiene incrementos importantes ,.para los mismos int.exvq.Jos, se, de~ 
' 1 t .1' r···- , . . , L) 1 

1 .¡ ... -· ¡ ' .: . 
j ... _ ~ L-•. : 

___ j- -~ _/ 
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' .be suspender. el, drágado .·e ir al ~ugar de descarga·: La gráfica si 

:guiente .lo· ej ernplifica:. 

/ 
1. 

j/. 
·/ 

/ 
/ 

---

': '..• 

-------

. .. :~f; ... ::::.· .. 
• : 1 r-
. ¡- ~ f-
• ·-' i._. 

•: ~ --· :-_ .J .... ' 

~ ' ': 

. . . . ,. .· 
~~·:.~:?-.~1"· : ... ":"~~·--;-::·· .. , ~·~-:o!t.·.~:~--;-.~·-:~~»-~11"~'-----~·-.:... .... ::-..--:" ... :-,; ___ .. ~: ____ _._ .:. 

. • \ . , . 

. ' 
Esto es sin hacell' intervenir otros paramétrós comoson: el tiempo 

navegando y descarga en el lugar de t:iro, costo del equipo,condi~ 

ciones de trabajo,etc. 

· De estas dragas se han construid~ algunas de gran capacidad péra-

operar en áreas remotas aprovechando buques tanque qUe ya ·no son~ 

útiles para este fin, como por ejemplo: las dragas zulia para dra . 
,·. 

c;rar .. en el lágo Mar.acaibo y KéU!}_achi Máru(Fig. 12) que·, son equipos-

que pÚedem · almacenar en su tolva ·o descar'gar a chalanes r otras ya 

a •• 

construidas exprofesO con la MC FARI.JI..ND y la !COA. (Ver fig~ 17) • 

r-----,. 1 
· · r--: r·l i · . r , ;---: ·: 

1 ... _ 1 L-...•· 
~ ~----- .. _J -· ---·--'-
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Specifkotions 

~::~.~·:::~z.~··::. .. ::::: :~:: ::: ::::::::: ::·::::::::::::: ::::::::::::::::::::::: :~::::::::::::::;·_·;lB~ 3., ~ 
CHed¡iníl,. r;vr:-.p: •••••.•.•....••..•••.••..•.•.•••..•.. :.:; .•••.••••.•.••••••••. .'l9,300 m~ft-,X '2JS 'P""lx·.c 

~ucr,on cnd diae~ar~• pipo dioi ... , .................... : ...... S-uclio" 510 """~ Ói1é~crge ·U\) tr.rn 

loo X lJ•p X 8 )(0X d1.,, .............. : .....•.•• 1.6?.20 .._X 149:40 '"X 29:0C I"'X 1'2.20 f!1 X 7.~0 r.~ 

Gro,,. r~nnc;e~, .•...•..•.. ···········~··· ... ····: ••.•.. ~· .•.•.... -.. -.--;-.;-; ;; .-.-•......•••.• ~ .'.-.; .-. r5~ot;o~ t::,r, ~·-
Oeo::!wé;1t.': .......................... :···········································•·············10.219 ro~·, 
~¡:;!~:d el rr.~!- ................................................................................. 13,98 lnal.¡, 

5peod· wn,te f!rod¡Jin;: ....• :.: ........... · ........................ ; ........... :.: .. ~ ............. 3-6 k.-or, 

No~olgoh~l'l arta, .. • ..... : ................... ; ...... ::"'""":._ ...... ~·············.:,:·····: pceo~ "")irg 

Propul,,o,.. •"'tJ·"•: ......................... ; •.. ~ ........................ O.olol .5.250 P~ X :ss r;_-, X 2 

. ·M o in gontraror .,.¡,tto: ....................... :.: ................... Diesel ·2.000 ·PS X .S14 rp-,. X 4 

Molll go:nt;ratQr, ................. : ............................. ;· ...... : ••. : ..... : ....... ~C 1,'1.5-J \w X 4 

Orcd:¡,i":J Pu.,.p O"'';J·"•: .. : ........ : ........ ; .............. : ... ; ..... Dió.se1 3,420 1.) X 235 rp.n X 4 

ea.., fi'I.'\Hfor: ............................... ,.;,·, .... : ••••. : ............... , ..•.• ;, .. !loct.ri.c 110 ~w X 2 

Orag arm: ................................................... Sido drog typc· 1. conrer dr:JiOl ty~e X 2. 

Drag. ~'~•u:J~I ............ ,; ............................................. : ................. Colii;:Jrn¡o t.., p. X 4 

Trvnn.on ................................ · ...... :· ............ : ............. Siid'"g typ• X '2 · r.-.:0 typo X '2. 

Oot• cf d&h••'V• .................. :···•oo•ooooo: ................................................ ~Urte 1961 

o .... ,..,¡ .. : ..... ~ ............. ~ ....... ~ ..... : .... ~····~- .................. · ...... :.Uni.t'OflO To)tt\.ellhip lnc. 
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esta altirna con capacidad en la tolva de 2,330 rn3., construida-

para el dragado del río Orinoco en Venezuela: 

DRAGAS ESTJ..CIONJI.RIAS.- De los eguipos hidráulicos, es el de ma--

yor eficiencia toda vez que su producción·es continua y no re-

quiere de retirarse del lugar de trabajo para descargar, ya que-

envía el material a: través de una tubería al lugar de depósito. 

Generalmente estas ·dragas se construyen en casco de líneas rec-~ 

tas. (Ver fi_g. · 18) 

Pig. 

r----._,. ..... , 
¡·~- : r-.. l 
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.Specific'otio~,~ 

MQ•. dr•~~~~~;l deplh: ...••• ·································~············••····················· ,.30m 
Nor.-.,nal d.,c;;ol,~• ~ul~l'lc:e¡ ••...........••••.•..•.•.••••••.••.•.••. , ••••.••••••••.••.. 6.000"' 

M¡;•. do "-~·J!¡I~. Cl.• ,, :J.,C~ :' ..•.. :~ ~ :~· •. :. '· ••• .-: • . :· ••.•. .......... ~: .• :'::·: •· . . : ...... · .• t ... :~ •. : ... · .... ~-. e.Oc'o "' 
N;..t~¡llll d••:;111g c:;~p~;,,yl ••....•.........•.....••.•.......••••.......•...••.••. f • .SOO·:'.O:O "'lftt, 

leo X lpp X 8 X O X d, .......... 114.00n X 12.5?,., X ll . .S~m X <&,21m X 3.10~ 

Ored,;._nOJ p,.rrp: ............................................ IO.O.:Oml/h X IC::i"" X 3~0 rprt~ X 1 

~CI10I'l o"d doiC~..l:;• P•¡:i4 ella.: .......................... S¡,¡cliOI'I 915 mra, O¡¡,c~-~rwo 7ó0 m,.,. 

Cr..C'tJir:~ P~..,P "'OIQI: ....... ; •. _.::::: ........ ·.-.':'"._. .... : .... : .. AC &:oqo kw X 270·3-!0 ·,¡;~.X·¡ 
Cw"•': .... : ....... .' ... _'." .... .' .... : ....................... $ Cf ~ blod-t e~loted typo ~o• .. J4 'P"' 

Cvtrot •·;t.:,~, ...................................................... W.::.rd·leoncrd OC I.~IJO kw X 1 

lor1dosr ond sw• .. 9 ~.- •. 'l.ch-l'" . .;.l.;)f¡ ~-:-'. .. ' ............... -........... Y./ar.d·leona~d üC 2CO kW X 1 

5p..¡j and Ctu, •• ,.,u~·lroo ·""''"'" ... .:.roo.·:· ... : ......... :; ........ Y/~rd•lt:O:\Otd e: 1<10 ir.w X 1 

Mo'" go,etOIOf: .............. AC 13.!2~ kV A X 6.600 'V X t.O c/t X J.t1CC t&'rn X 1 

Mg;,, ~""crot;)l liJatn llllbol'I.Or ....................................... 1'2,65:) i.w X J.~·JO t~~ X 1 

1.\.Jin b-'der ................................... _ ................. :'"' kJ!t.mZ X 440=c X 55.300 k-.,·h 

O.J!e C:el,wcr'(: ............................................................................... A;ril 1 96• 

o .... ner: .................... : .......... . 

B!.i!!tL;r: r:iitsubishi He;avy Industries, Ud. 

Fig. 
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18 

Básicamente están·constituídas por los mismos elementos hidráu--

licos 
., 

que las de autopropulsión, a ·excepción de la tolva que --

las estacionari~s ng_tienen~ 

El posicionamiento y avance .de esta draga.es mediante zancos y-

anclas. 

, 
Sus partes, fundamentales de tr(1bajo aparte del. aparato hidráulJ. 

... 

co, son: 

1.- Escala (c6ri"~'~in cortadora) 

2.- zancos 

3.- ·:Cables para abanicar 

4~- Tubería flotante de descarga 

5 •. - Tuberi.a terrestre de descarga 

:--- ~ 
L.... ! f--! 

: L._ f L . .i 
'-. .. . .. _/ 
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6.- Plumas para los cables través (opcional) 

Escala.- Es el elemento a tr.avés del cual baja el tubo de succión 

hasta el fondo de donde ·extrae el material. 

Si el fondo es suave la simple succión es suficiente para hacer--

lo ascender por la tubería. (Ver fig. 19) 

Fig. 19 

~ 

Si el fondo es' materi'al compactado, entonces la escala en su extre 

mo inferior-, se dota de una cabeza cortadora que afloja el mate·- ·~ 

rial para que este sea succion.ado por la :bomba. 

r~-y- ·-- ., 
· e-; r-.. r 
t l .. __ , :~.:' 

.... _; L.) . 

.... --~--- .~-- -· ~/ 
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~- ! l;:::.-:.1 \ .: ___ ····:: __ ;· Existen varios tipos· de corta"doras dependiendo del material que -

ataquen·pudiendo ser: abiertas para arcillas; de corona para are-

na y dentadas para. -~a·t.er_ia_~es,_ müy .dm;os .. y· conglomerados. 

(Ver figs. 20, ~1 y 22) .. 

! .·- •••••• • Fig. 20. 
~. ; . :-

r----,. 

Fig. 21 
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Fig. 22 

Zancos.- Son-dos elementos tubulares de gran longitud, de sección 

circular o cuadrada, que le sirven para posicionarse y avanzar, lo 

cal izados en la popa de la embarcación. (Ver fig. 23) • 
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·Specificotions 

M a•. drtdJi"~ do;;>th: .... : ......................... : ••.•• .':._ .................................. : .• ·.25m 

• ! ' NOI"'•"QI d•_\C"argo tf,tla.,c.,: ......................... ,. .......... :2.CC0 m 

. .......•.....••... 4.C'OO m· M.a•. do1Ch·1'g• tfo~la:-.co .... 

'S..,c:hc~ on:f C,l~I\...J·.,;:o pope d·~: 
leoo X fp~.'->:.B l(:) X d7.-;.· .... ,liii.I!Or~~ X 41 lOm X IS.!:!.m X 4,27111'1 X 'l.!!~ m 

......... i.CO) '.l X JJ•) rp., X .1 

.. '!.~OO~t~J(toxesm x 
....... : ... ·-.:.J.eS~ P:l X 600 IP•"' X" l. 

....... AC 875 ~VA X 1, LX: 1.2J·;> kw A 1,. OC )•;{, ~ .... X J 

.. f.o,.ttl t'i~:¡ll"', • .,,. X 1, e~lht lee•h t):fJ X 

··c •• a~·n~ ~.., .. ,)·en,;p,.,'e: 

Crcd~P"'il pu,.P: 

."'':o•l'l Q&"'~•i:~Oor ong·,_n"br ·: 

1:-t..::~•n g .. l'l.,t~ICI: 

C""1t1: 

C"no• ~o'""' . 
5..,,.,Q ""GIOI 

S~hd a-o'""' 
lo-lder· rr.ot~: 

Oo;~!e ol dofo,ory,, 

o ... ,_.,: 

3uilcler: 

··;·, 

• ....... ; ....... 0..:. W,,:t·l1tC~ar·:i· ,.510 11.., ~ 

............................. .-... :oc· ~~o 11 .... x r 
................................... AC I.S:::l ¡_,... K 

............................ t. ............. A.C ~20 k,.. X 1 · 

...• : ....... : .............................. ~PI•:':lb.r 19 .. o'2: 
:: ......................................... :· .. f.Qcoo Horb-:lof Wod1s e::~:: l•d. 

N_ippon l(ük<ln. iUC: 
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El zanco de trabajo, (que es el más próximo a la tubería de·des-

carga) es hincado en el fondo y servirá de pivote durante su op~ 

ración de dragado. 

El otro zanco o zanco de avance, es el que le servirá para avan-

zar en cuanto el área dragada haya quedado a la cota requerida~ 

~ables para·abanicar.- De un lugar de la escala próximo a la ca-

beza cortadora parten dos cables de acero que en su otro extre--

roo tienen un ancla que se fondea a uno y otro lado donde la dra-

no sea necesario enmendarlas con demasiada frecuencia. 

Arriando y virando simultáneamen-te estos cab'les con los malaca-- • 

tes de proa y apoyándose en el zanco de trapajo, podrá la draga~ 

abanicar. 

Tubería flotante de descarga.- .Es la continuación de la tubería-

de a bordo. Por la misma condición de trabajo, esta deberá ser 

suficientemente flexible por lo que los tramos que la forman se-

rán cortos (entre 6 y 15m), unidos entre sí por conexiones de-

rótula o tramos de manguera de hule. 

Para mantener la línea a flote a fin de hacer sencilla la manio-

bra de descon-exión, inspección y aumento de tramos de tuberíao = 

esta descansa :sobre flotadores o pontones que pueden rs.er.,.colpca-
. ~~:--1 ~-

dos con su eje mayor paralelo o perpendicular al eje d.e_ ;L~~Jtube­
~ ... ,; .. ./ 
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" r~a 

Tubería terrestre de descarga.- Es la que se tiende en las zonas 

bajas terrestres· donde se pre!:~;~.~ ~.le.va~ _a ¿:a:bq jl.t'd:pósito del 

' .. 
material. r •., _ _""'-

•' · .... : 

i 
Generalmente se apoya sobre trozos de madera o caballetes con 

su extremo de descarga elevadq a fin de eyi tar .que la tubería se 
~ ' .. 
·~-"'--~----. ·•-'·••''"-" .. ,...,,._' .· ..... ·-- .... 

sepulte. Los tramos de tubería terrestres se conectan enchufándo 

los unos con.qtros, en vista de tener uno·de sus extremos forma-
.. ·-·->::~;::.e:-.,,.:··>-..- , ' ·--- . . . ., 

troncocónic'a. : .. · · ··· · ....... 
"·:;.: . . ·-··· •· ,, . :- . .. 

.. '-:: ... ~. ... . ;,.:::.:.~--·-------1~ .... ·.· 

---. . . . " .. ·h.-.. :.: : ... . --~·:-~~y.:·>.'--~.:-_: __ .. ·¡~"': .. :' . -~- ------~ -- ~--~-,. ~- ~--- .. . . . ' 
P'lumas·· p~:ir'a.'':'i?~~:~·~,~~:~:e_s.: ·;tr-~V.-.és .-,~ :.J:.i_c;i:s _.clraga-s · estcicio'nar ias se han-

-· .! ·- __ .:...: •• ~-~--; __ .,, .. : •.-. t--- -· --- ·-· :_;.: .. : ·-:: ... ·-·----· ..;_, . , ... 
dqtado. ~n la: próa y.::·por aml;>as bandas·, de dos plumas que sirven 

•. ' 

para enmendar la'~:, an~i~~-----ª~---_1~-~-- -~-~bl.~~-~-~-t-~~~-~~~-~~~,-~e abanica, -
. .. - -- ·-···· ·· ... ----·¡ ! •• 1 : ': : .. • . ~- .... .. ' 

~liminane:+~} ~:;i. :~r_~:~ii~·~an~ ... '~~ú:_¿·:: kr{C:~rga:'~·ó-; a~_ esta, "ope~·ación . 
. · ..... ·--:: -·-·····-··¡:.:-:·~-~~--~-~ . -~·· ::··~--:~·::-::·~·.:;:···.:-~-!_·:···.:··y_:,.--:: j. ·: • ; • 

. ·· 

Las ventajas principales de estas dragas son la continuidad del-

...... ,, .. ~.), -~-~-'!· ••. ~"~ l: -:): 
¡ :~ .. ;\c.-: .. : ............................. · ·· ......... .. ........... . .. ..... ..:~·,:~::. : .. ~~~·~t . 

·. subs ti tuéndoJ:q~:;Pg;+·:., .. tt.~F?;.::cab.lés.· .. que .. traha-j an :"por la popa, sist.e--

El G,'-;'l.é\l_.P.~?;t"mite el dragado· en aguas con cierto 
~. i.... J •• "" ~:-- .:. ·:~ " 

olea:i tf.-{Vt~r f;Lg.-

:· 1=: i LJ r .. 
... ---- .. -! ... j 
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Specificolions 

tAo• d:•-1-•nóJ dcpl": ................................................................................. 30m 
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otro inc:onveniente superado· tambiért,·. és el obstáculo de-las tube-

rías flotantes que dificultan la navegacion"· sobre··todo en áreas -

de intenso tráfico marítimo. 

Aunqll,e no se. elimina totalmente .la t-ubería ·flotante, 
., 

sJ. una gran-

parte se hace permanecero.en el lecho marino. 

<. 

Estas dragas se construyen en una amplia gama de tamaños pudiendo 

''· 

ir desde los 40 m3/Hr. hasta 2, 000 m3/Hr. de material sólido. Las-· 

pequeñas se diseñan de tal forma que su casco pueda seccionarse en 

3 6 más partes, lo que les permite ser transportadas por vía te--

rrestre por cualesquiera de los medios existentes, facilidad que-
·.·:· 

-. . 
las torna en. equipos portátiles que pueden dragar en zonas ti·erra 

adentro, sin que éstas tengan acceso a vías de navegación para el 
.. _;· . .'. 

' .. :_ '~ -. . .. .' -~· 

transporte del eq~ipo. 

Mlicho~s· son los aditamentos que se le han incluído a estas dragas-

para aumentar su eficiencia, entre ellos, los chorros de agua que 

ayudan a la fuerza de succión a elevar el material, lográndose --

dragados a mayor profundidad cuyo mayor problema es la cavitación. 

Actualmente existe una draga con escala de 69 m. que efectúa dra-

.. ·.. . . 

gados hasta a 61 m. de profundidad. 
• .. · 

·. ···~\. . . -~ : ,' ·' ~ 

. ·, ·:. .:· .. ;~ T-----,... 1 
' ¡:.- ¡ ¡--) f 
1 

1
-·-- ¡ i .· 

~ ~ .... ~- --~.: . ·-- ) 
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La distancia máxima de descarga es de 4,000 m.(dependiendo del ma 

terial y altura .de .. de,s~arga;) .. _-, __ c~uarído .. s'e ·requiere~ =qúé· él mat·erial-
.) .·.• .. .! - .. . ... -. . ' 

sea enviado a dist(:ln,q·:t.?ts_,may,or.es,:-,.se .. hace:uso: de· eubestac'iónes de 

bombeo dis~~i~u~das co~~.e~~~-~t~~:n~e,-~.~~.--~ar~o de-~~-; tuberí~, pa 

ra mantener la velocidad del transporte y evitar sedimentaciones-

en la lÍnea. 
. ..::: 

-~. . ( 

·_-¡ 

- ===--===-------'=~~---~~- ... - -~-~--=-~~--

DRAGAS FIJA·~:-· 'fj~·~d·~-r e.i!·.~u~~~;¡.·~·:c,_v~:~~a·. d~ ;~a f~~~E ~i~~,áu~ica de-
. t . . --~ - . ~... . -:.:.;.::·;. ·: 

~!::- .. ~ .:.J:J-;:.:; 1.')(;~· a(. . .LJJ;,..IU1 :~:0_1:.... !: :) f)~.-; :--.: :_ :;r.:-. ··• _:-~ : :.. ... ~.:....~· :. :_-

extraer el material así como de· transportar~o, utiliza el mismo -
,"f:._; ::);_."'1.~-- _¡ ~---~i~·.!. 

:: '~- ··L ;;·.ü1 r ;;;.b~fJ(J. ;:}J:rp ;::::') .Li: .·:L .. : ·:-r.:·;q ::·>,•; ..:.rr.~< 
sistema mencionado para los dos Últimos·tipos de draga ant~s des­

~ ::~---1. :J 0~1:.-.: ~ 
.... •• • .-. ·••• .··.' •• ~ .. · ~ t.·.·.·. • •. -•.. F.· .•.· ... _e:-;--~--. _,_,_. ='"":;¡· .. _~, ~~ ¡: . .:t ;:: ·o :) r..~ '. ) ~ ·l f t-~ .. : ; : ~-: -:.1 f-~1 ('f. ::;l:- ·.-.. t:i,f.. \} l~f ~ _, -~ ---1 

-

critos. Sin embargo, la draga fija carece de movimiento, es decir, 
,. " :_ .. ·; .I r ~ :¡ ~.:: -~~::. f: ·-} ~J · __ ;_;_···., -~ 2 ~-:..r ·"f j 

que es una estructura convenientemente situada, donde se locali--

; : i..,.-. • ... 

.. En la costa de California (en Sta.Bárbara actualmente en operación) 
: .· . -.. . ~ ·-:-: ... -;:.::: , 7 ~}· . .r ·~ ::) .--~:2 : .. ~:::_:¡_r~--:~ : ~r·; ·r··:; ':"(..~~·-_,-·~~ . __ :_ .. :~ .6 .·;_r:,f)rJ·,r:·~:.. 

y aquÍ en ~léxico (en Salina Cruz) fueron·instaladas dra9as qe es= 
,._) .r·. fJ ~-·o:·¡. c .... ~.: r ~~- -.~_; ·\_-·:: ·, i. · "-:::. · ;··: () .r-:.::··~ · ~ ·:: : ' ... : 

te tipo. 

-~ . . C. , ••• • ~.--~ • •. 
. ..· ;:;:·¡ r' ....... r:-:··:'. r!'. ·. ........ .... . 

) . ,-{ 

Desafortunadamente, la de Salina Cruz no tuvo el éxito esperado ·~ 
; ":..'J.i:·:·r··i.c)·_¡:("{ :1: .. ~ttl : !·. !.~ t: r1(f :_;:··t·. :-.:_~ 

por haber quedado en poco tiempo aislada del agua necesaria para-

el tre1pspc;n:¡t~ 1 • d~ .. l,a ~~p,r~na. ,:.La::·idifus:ir9n de esté;·'tip8naé~'dtaga!la.. ,.,. e 
cual 'trabaja por derrumbe, ha -sido muy poca, debido a (qu.e_runa

1
. ·fa-· ·. 

r··- ; r-·l í 
1 J~". :-:: 
' ....... _ t L-." 
, __ .... _.¡ . ..1 
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lla en la localizac.ión;- la ~i~j~ .i:I1u·tiliza:dá o .. trab~jando con .muy 
... ·' 

· ba]o rendimiento~ 

•· 1,,,.¡ .. 

. :, . 
o· 

EQUiPOS· DE DHAGAto Pl>.RA ·GRANDES. PROFUNDIDADES.- Aún cuando por -

'ffiudhó tiempo la :·función pri~ord.ía:'i dei dragado 'fue la de extraer 

material del fcmdo a fin de hacer iá navegación. segurá' dentro de 

los puertos y accesos a éstos, la Ingeniería a aceptado el reto-

de extraer minerales, rnat·eriales pétreos para construcción e in..-

tentar obras bajo las aguas cuya superficie es 3 veces mayor que 

la de la corte~a ~errestre. 

En un principio, esto se llevó a ~abo ton cierto éxito en aguas 

relativamente l::?ajas; .. ~on los m.is'mos tipos de dragas con que se -
: i 

profundizaban los puertos y canales; ;:>in embargo, cada vez se re ,. 
quiere ir a mayores profundidades con .eq~ipos ·más eficientes y --

sofisticados. 

Las dragas de canjilones, han sido aplicadas en la extracción de 

oro en Australia, California y Alaska; en ·la explotación de esta 
'·.:.:. 

·ño en el Sudeste Asiático ·Y €m E. u. y JaJ.;Ón, para extraer mate--
. . . ~.... -~- -·. 

riales tales como arena y grava ·para c)bras portuarias. 

'Aunqtte. lds:-····eqúipos ··para \rran~es. profu~'didades eil· ~~{s diseilos avan 
;, 

· .¿ad<=:~ ·•· s.e ,· éntÜgnt:r'~ri -·tbciavía ·. en .. i;t/~~a: el~··· estudi6 ;; :~']_' ~:h,t''~rña de -
. ~ ·• (:,. ~--' . ._ .. 

dragado. c:¿fi aité': (Air lift). ya des:cj'~ ;h~~ce -tiempo, se raplrca ,con-
, 

r"·-* 

buenos resultados. 
' 1 J-- ; 
'-·- i ... ---.. ____ .) 

1 
;-·; f 
L_.f 
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El sistema consiste de un tubo con- ·una conexión lateral para - •• 
una tubería de aire que enrarece el ambient·e interior del tubo -

y por diferencia de .presiOnes ascienden las partículas sólidas. 

Se han aplicado chorros de agua en el extremo de .la tuberf.a para 

ayudar a desprender los materiales del fondo, con lo que se ha -

aumentado la eficiencia. El siguiente esquema ejemplifica el sis 

tema. 

Asímismo, para la·explotación de bancos de arena ó grava, se uti 

lizan·las dragas dotadas del sistema de c::horro de agua y succióno 

El chorro de agua s ±rve .para retirar. ~a capa de fango que se en~ 

bu.ena calidad deposit~:ndolo ·en chalanes tolva, auxiliándr,se,con~ 
; ' r·-- , r-·, 1-

. i-·- : 1 
' ¡_,_ 1 i__): 

.J. ~- . .1 
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los chorros de agua. su profundidad de dragado es a la fecha de 

:100 m. (Ver figs. 25.y 26). 

' ---- -· ~-~..--- ~-

·;_-, ..... 
1: ; •. .._ .. , 
... -~~ .. -- .. ·¡_ ------~- 1 

-'\. . .. . . .._.._ l i 
....• 1·1·j . ............... ....... . •"t ~ __ . __ _;...t::,_' ., -..... 

___-·"':.(;~: ~~.:....~·-=_·. ---·--·--''---4-

Specificotiono 
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5pecif.cotions 
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Co>rp,._~ .. ,d cut .;:ir:• o.,:J. ~ rv~~. hou, ....... .' ......................................... : .... 1 

Svt""'''.:t"'"l o~d "'~'"~ 'loot"!du ....................... ,, .. Oiucl dri..,.l'll U • X .S ,..j,.,;, X 1 

Dote 4>1 deltlllert ......•.•.. : .............. : ....... .' .• ~ ............. :: ........... ,. ........ ~owt"'b•.' 1~61 
o .. ,..,,,, ... .'.' ................ · ..................... : ....................... Toa Harbor:. Wcr._, CO., Ltd. 

8ui!dcr: . Hitr.ci1i Shipbui!Jing &. 
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No solo para la minería sino también para el dragado de cepas que 

alojen túneles submarinos o tuberías a gran profundidad se estu--

dian eq'Uipo_s __ .,c\,lya' opérii6I6ri:rt6':Se-:ve'a)l',:interferida por las condi-
.,."- ~~--- ...... •.; . -~ :_'' ..;.,. ~ ., '·.~ .. ··.· ~ .: ::· _-·', .. ···,· ... · .... ~ •• ,· . .: .. ;'· ': 'r:. ··:·. . 

ciones meteor~iógicas :·en::o:fa superficie, corno acontece con los -.-
1 . • • 

::::. '• ,•. 

equipos convent:ionaies. 

Los diseños· ~:{~uientes muestran los s:is._t:ernas propuestos para - --
· .. 

obras de i.ngen:i·ér~a. y extracción de elemento~ útile~ 'al hombre, a 
''. --.·_. 

grandes profun'dfdades . 
. , ...... 

- 1.. '······ 

. ·--~-: ::· . 

.,····--., __ ··-· 

. . •-, 

• :-' .• ¡ ~ 

(Ver f~gs. 27, 28_, 29,,.30~ 3t, 32 y 33). 
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PLAHÓ~M 
15~ X 100 X 15 FT. , 

Walkinij pl:üforrn for mir.l..ng- in shallow water. 
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Botto1:n crawling dredgc with access pipe. 

• Fig. 30 

-J~. lhll .propcscd mpdulc min!ng by us~ of light-mpdia 
lifting svstcñ_l. r----y· ... , 
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Dt. ?11ero envisioned mining of ma.-..ganese modules 
from clccp sea Looi' d\::posHs. 

Fig. 32 
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En Estados Unidos han diseñado una draga submarina.actualmente-

trabajándo en .Flqrida cuya· profm)cÚ.dad de operación es de 30 m., 

con la finalidad de extraer arena yreponer la que es retirada-

por el mar en los cambiós de estación, de playas de gran atracti 

vo turístico como son las de Florida, carolina; Nueva Jersey, Re 

dondo, Californ~.a o waikiki en Hawaii. (Ver· fig. 34). 

e ·• 
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Estas dragas trabajan.sin prob~~uas de oleaje salvo en tormentás 

severat?1: ,pudiendo. ser útiles eri la aper.tura de bar~·as · i~cluf>ive. 

:Para i~ nivelación de fondos .. marinos que s~rvir.án de desplante ~ 

de obras marítimas (escolleras, tanques submari"nos de almacena--

miento, etc) se hari disefiado dos tipos de huldbzers~ para aguas-

·¡ bajas (Ver. fig. 35). 

' 

. ·,: 

,.._.' 

'i;; ;r. --, --·· 

~~~ :1: ---

Fig .. 35-
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L t F:-3·: Estos últimos pueden ser operados desde abordo 6 a control remo 

to. En Japón ya se encuentran trabajando ambos. tipos en vías de-

LA TABLA No. l.- i-Iué'stra los costos comparativos para diferentes 

tipos de dragas y materiales • . . 
LA TABLA No. 2.- Incluye todas las dragas estacionarias con sus-

princiipales características que operaron en el puerto de K~shima, 

Japón ~n el ano de 1970. 
. ' . . :. ~ ·· .. 

--

. ..:. 

' 
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DRAGAOO, -:. ·~ _., ... , . , . 
' . .: _. • - .: .... ~ .:· , •• ',~(;, .... -; ••• -::, •• ;~ 1 ~ i.· ' 

,;.- ... 
- ., ...• > :'· ... 

! -.~ ..... -·r:~~i-·i.Da-] os 
. ···_! _._ ..... -... ) ;-. .. ::._~, • - -:- :··:~---- ~ 

Ptev''{~s· ·al·· Drasfado 

- . :. -~- .. 

-... ---:• .. 
. . _·. .. ... .. ... ·- .. ., ··-.' 

:!.- ~~~s del material extra1do. 

' 
r=~.- ~~~odas para estabilizar los rellenos 

.. 
:.v.- G&.;:,eralidades. sobre. el dragado de los puertos Mexicanos • 

, ·, . '. ). 

'. ', ; . ~ 
.. :.---~-· ;'. 

:r: .- r:?XiA.Jos··: PREVIÓS AL DRAGAOO.- No solo para la ejecución 

del -=.ragad"J sino tarnbié~ para la. adecuac:la;' selecc•ion ·d~l: equipo,-

¡ 

es ~s~esarío ejecutar ciertos trabajos previos, que pueden divi-

dirse en: 

1.- ~·~uestreo del área por dragar • 

·' . 

3 - Constr~cci6n g,e })or<;19s y yert,.ec;lerps ,.en, el, .á,J;e?t rde-; tirG~~ .... •.: - . ·. ~ . . . . ., . ·. '· . . ; '• . ,· - . .. . ,... . . . 

5.- 3~liz~uiento de la misma. 
'. 

6.·- ·-~~nd1cJo d~, ia' tt~bería flotante y terrestre. 
'.·· . .. · ,·· . ·•:: . '···, <: :·: . ,·· 

.. . ) .. 

i ~.:...: ~·~lf.:::sTi~\:o DEL ARFA POR DRAGAR.- Cuqndo el lugar donde se van-
.·. ,• 

: ,.-. . . ·.. . . . . ' .. '. ; :; '·. . . . ' ·. . . . ~:··. . ' . ' ' 

a ej ecútár' ló's trabajos nunca ha sido dragado ó se va a iné:rE>..men 

tar la profundidad en forma importante, es n.ecesario muestrear ~ 

el fcp,.do. ~ }?ps~ .,9~. ~9~c:leos,;_)?al}S'::.S?ll:PC::_~f:.,la. estratigraffa y poder 
¡ •• . • • • . • .. ' • • • ·.• ~· ' • - ··~ ' • :.. •.• . :· •• • • •• ~· 

determinar 1~.,-.d.l:l.~e~a,d~;·tg~ ,_m~~~.r~:~},eP..:~ .. q~H~·.:·-9e ataca~án .. En: rigo:t: 
·:·.·~-: ~·>:.': ·.' . . '.-: .. :) ~·.· .- .... ~ ~ . . .· .. ... . ~,. ... .. . . . . . . 

con :l:C?S equipos a usar y las características del 
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lo que es primordial el conocimien'to. c'Íe.l suelo· pai-a fines de con-
. -

.. l·~ ., 

trato 6 selección· del. ecntipo·, ,así: COIT\O para determinar los ángu--·- . . . ·. ' . ~ 

los de r~poso del material para el cálculo de los taludes. 

r 

2o- ELECCION DE LA ZONA DE TIRO.-. Esto solamente es válido cuando 

el material extraído no se ha destinado para un propósito determi 

nado, es decir, para el relleno de una zona específica. 
•· 

Las zonas de tiro·puéden ser: 

b) En tierra 

i.·' 

a) . Bajo el agua.- ,E,n mar abierto sin mayor utilidad, · donde el de~ 

pósito del material no afecte la navegación o en los l.ugares_pre~ 

determinados para efectuar un relleno. 

b) En tierra.- Puede o no estar elegida la zbna de descarga. Si = 

se trata del Último caso, se buscará que dicha área de ser posi~·= 

ble, se encuentre lo más próximo a ).a zona por dragar.lo q\ie au--

menta la eficiencia del dragado y_disminuye la tubería.de desear-

ga necesaria. 

Para esto se hará uñ. recopociiniemtO topográfico de la zona~ eli-~ 

giendo lá que de acuerdo con '(ü volmnen--por-:.-dragar,----e~té disponi-· -
•'.'· 

ble y sea la más adecuada, busc-ando que sea un· área b¡;¡.ja _la cjue -
\ -, : 

:--1 . 
¡__ , 1) 1 
L __ : Li: 
--.J .. ,, j 
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L í r.~:J :. se beneficie amén de lograr con esto una carga está·tica menor. 

--··-····-··· 
3~-· CONSTRUCCION DE:.BORr:dS''Y.VÉRTEfORES EN· EL AREA.- Una vez de-

terminada la zona habrá d'é pro.tegerse ine.diante bordos para confi 

nar el material. 

cuando se cuenta con áreas; superiores a la~ necesarias, solo se-

protegerán las-partes que eviten que· el material regrese al.agua 

o dañe· zonas pobladas ó de cultivo~. 

Los bordos. deberán se~ -sL es posiblE;!, .de<cmaterial arcilloso toma 

do:de.pr.éstamo del terreno para evita;r almáximo el problema_de-

tubificación, limpiando _el: á~ea\ de despJ.an té· cori tractores, pues 

si se ·construye sobre·. monte bajo, habrá hoquedades qu_e propicia-

rán el rompimiento d~ los bordos: 
'· .. .. ....... ·- .. , 

El bordo será .lo suficientemente .ancho en su base para soportar-

el .empuje dE;!l mater.:i,.al de relleno· con una cota que le permita.-. te 

ner. como .mínimo,: ·.so· cm. de,, libre ·bordo después· de terminado el -

relleno. 

El: ancho de· ·la corona·· permi tir.á:, el tránsito de una persona que -

recorrerá los bordos permanentemente, vigilando. el estado en. que 

se encuentran. 

jor compactac~ón. r-- .,.. .· , 
,-.--· 1 ·' • 1 ¡-) ¡ 
!--· ; :-: . 

. , __ ' L_i 

.... ·------~ - . _/ 
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En las partes más.bajas del terreno o en aquellas más distantes 

·-····- -- J 

del punto de descarga! se construirán en el bordo, vertedores -
.. ,. 

.. • : ' 'l'•\ 

que permftirán la salida del agua en que va suspendido el mate-

rial, después de qtie· éste.se sedimente. 

La razón de buscar la mayor distancia entre la descarga y Eü ve_E 

tedor, es la de aumentar la longi i;:ud de recorrido de la mezcla~ 

. . ~ 

. lo cual permite que el agua pierda velocidad propi,ciando la de-

cantación del material~ Sí el.vaso de captación de azolve es de 

masiado reducido, se construirán bordos interiores ~n forma se~ 

aumentar la distancia pe recorrido. 

. . . 

cuando por el ·vertedor principia a pasar material en suspensión, 
·,··. 

indica que debe incrementarse la altura de aquel, lo cual se lo 

gra insertando tablones en. las ranuras guía que se dejan expro-

feso en los lados de la estructurao El aumento oportuno de los-

tablones es importante para .el control del depósitoc 

El agua exc.edente que se vierte fuera del vaso se enviará de re 

greso al mar, río etc.,. drenándola a través de canales construí 

dos con este fin. ·-

, .. 

Es conveniente que la plantilla del vaso sea demontada retiran-:-

do la yerba· y el monte bajo, pa.ra ~v:j;.tar. futuros asentamientos-

diferenciales. 
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4.- LEVANTAHIEN'l'OS, BATIME~~RICOS·, DE :tiA <Z.ONA .POR DRAGA..~~- El pri-
• . . .• • . ~- l. . ' • . ' ¡ . . • 

rner l<?vantamiento batimétrico servirá para conocer el estado ac 
.·• :' .j 

tual de.l fóndO aií com¿' pará pod~r· -~s~~ar el volumen teórico a 
·:, 

dragar.· Este planó "LLamadO" "plano antes de dragar", servi.rá co.!} 

' . . . 
juntamente con ei "levantamiento después de d:r:agar", para calcu 

lar los volúmenes en forma precisa, Por lo general, si los tra-

bajos se llevan. a cabo por contrato, .los levantarnient;os. se ha--

rá~ con la intervención del:contratista~ el .contr~tante y una-

autoridad .maríti,ma local que. cer"t:ifiqu~ .. que: eJ.,,·.J,eyanta,miento 

tiene la precisión debida .. 

•. ,,· .. 
De acuerdo a io que se especifique en el.contrato, los levanta-

mien.tos podrán ·~acer~;e uno solo al final del trabajo, o por eta · 

-
y existe el peligro de. depósito de. ,materia~, . s_e har~n ~~.t_imacio 

nes parciales en !Jase~--~- .p~angJ> .1§Yql)j;;ªClR?:;.._q,:_ J_apsos;~~r.egJ.-,ü_ar-ss~o-
._ -~-=- . =-==--~~~~- ~- ~-- ~ ·. ~~~=~-~ ---- ~-~- ... ~ • • • ' 

de acuerdo a 'dra.Cjados parciales previamén~_e: e?tablec.iqq•s¡;,;~·· 

. ·.::_.~.:. ~ 

Sin embarg6,· -~~ cu'ando se haya estipulado una ~~la -estimación-

se harán levantamientos diarios, .. semanales, .etc., dependiendo ~-
-~ -' ·. - ; ,. ' . .· · ... '·'.. . _· .. · . . . 

del avance de los tl:~bajos, .para ,v,erif~·ca;t: ·si. e];. 1_ drag-ado; se ej~ 

cuta de acuerdo a.lo plane,ador 

profundidad ·Y. otro qu.~ :1-q: sitúe~,, 
e-·--..._,.. , 

~~-- : r-:\ { .. 

Los aparato:s para deternÚnar la profundi<ia.d pueden sef.~:-üf.ñ1 sirn--. . .. / 
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ples o complicados como lo requiera el trabajou 

El método más sencillo pilra conocerla profundidad, es utilizando 

un pedazo de plomo de for.ma de cono o pirámide truncada, llamado..: 

escadallo unido a una c4dcna o cordón marcado con barbetes en 

pies o metros, llamado sonda o sondeleza. 

El escanóallo podrá· ser de alta mar o de puerto~ dependiendo de ~ 

la profundidad donde se sondee, siendo el de alta mar de mayor pe 

so que el de puerto~· con este aparato simple es .posible, hacer le 

ejecución c~n la desventajá de solo conocer la profundidad en el= 

punto sondado. 

Se requiere el uso de un~ embarcación de remos o una lancha cuya-:--

velocidad sea muy lenta, para permitir un mayor número de sondeos~ 

Los puntos donde se obtenga la profundidad, se marcarán desde tie 
. . "·. •. 

rra mediante un teodolito a una señal .dada desde la lanchau o con 

un sextante desde a bordo con respecto a marcas en tierra. 

Generalmente para ejecutar los sondeos, estos se registran sobre-

líneas o enfilaciones que facilitan el seccionamiento del área y~ 

permiten hacer un trabajo más ordenado. 

Se recomienda el sistema con sondaleza' para trabajos de reconoci-= 

miento rápido, para. áreas pequeñas o ·en lugares próximos a muelles 
. r ----~,..-·. ·~· , 

donde pudiera haber varia.:ión en el registro de profuh~J.i¿a,.de-3 con= 
. =-- i 1---:!; 
, '-·- 1 L-·' 
\. ~. --·· _ .. J . ' .• .J 

•• 
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aparatos electrónic.ós ~ism<?~-- .CJlJ.~ .. S,.~ ,_s1e$c~~.b~_:cá.~_.,.-más -.adelante . 
• •• • •• ,_ .. ' • 1 ' J * -- ' ¡ > h •• --~-- ' • ' • - • .;< -

cu 

·., .. 

que toca el :Éondo<)i se r~fl~]'ir·t~~iJ3:iéndo ·1;;( séñ~:il \in '{ransduc-

. 

,tor que lo enví~ a .un ;r:egistl:::aoo:r:;. 
·' 

. ""· 

·Las formas· d¿·· registrO d~ .;un. :e~~sbnd~ puede ser: 

a) De destello 
••'t\ .·· .. -.. --

. b) De gráfica 
.o· 

e) Digital '· .. · 

.... , .. 

a) De destello.- Es el equ~p9 I!l~s l~y~ano y portá~i~o ~1 trans-
·'·-. -·.· .. · 

duct6r recibe la señal y la pasa a una carátula circular en la­

cual se emite· un des.tétio,· .i'ndióando: -l.a .proftÚ1didad en J,..a cará-
r 

tula graduada. Són ~tiie~: scÚo ·pa~'a :·ré-éoriocimiento~ ya que son-

~-r-'0=-

. · poco ·práqtic.as para t,rabajos. formales, por .. carec.er. de registro-
• • ' - • :: \ • .1 • : ·- • ; - - : • ~- • ., - • •• - . • . • ,. 

permanente •.. 
. ~;...... ) " -· .. 

b) De .Gráfica.- Pueden s.er circulares 6 líneales. La señal reci 
' . ' :' . :.!.-• .. ~ ~ .¡ _·,- ~--. • • ~- / •. 

·' . ;' . ~ ~- ~: ., . - .. 
bida es registrada en .. un pap_el seJ:.1;sili,le liando. -qna. ·9'ráf;Lca con·ti 

·' ; • ·,_._j :·~ .. • -- - ._,. ,· .• ·.: _: ·.;.';_ !··-. :i:,:: ·- .. , • ; : 

nua de la profundidad! 
-···.·· • . .-:·' ..... · ("•':'' ..,;.·._ -· '·' .'· -·· 

Este ecosonda se instala' a bordo de una lancha de moto:¡:, mandan 

!.·~··,··.·.·e ~--•• ~ .. ~,.:· -O"·.:·c_.,..~ . · _." - ·: ~- •... 

ca que coincidé c·on iá. si tu¡1ciól) tomáda·p'Or los 

tierra. ·!' 

topópra:tps en -
l. i .. ___ ¡ -- ! 

.. ,_ 1 l. ) 1· 
: ·1-- ·: .CJ ;_ 

' ,_ ...... . : .. -. ../ 
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Se .tomará:-la ho_rá, d.e :i.A:tc::i.o- y _terminación de pada: :sección sonda ..... 

da, par¿t fin~s de hacer la_corrección por marea en cada punto mar 

ca.do en tierra y reducir-las p-rofundidades a un pla:no fijo; que-

·puede ser el nivel de marea .. baja media de sicigias. 

e} Ecosonda Digital.- .Es el equipo más moderno que existe, en la 

cual, las profundidades son registradas mediante una canputadora 
. . . . 

en forma numérica, evitándose la interpretación de la gráficao ~ 

Se usa en trabajos oceanográficos. 

Para situar los- puntos de __ los que se_ ha regist~ado la profundi-.,.._ 

dad mediante sondaleza ó ecosonda, se utilizarári, dep~ndiendo de 

la. d.i~tancia a tierra, los dos métodos siguientes · 

a).Métodos topográfico~ Convencionales 

b) Utilizando el'Shoran,·Loran ó sistema Decéa . 

. a) . Métodos _ To¡>ográficos Convenqionales.- Estos· dependerán. del ti 

po de'trabajo que se vaya a ejecutar pudiendo ser: 

a.l) Marcaciones a ojo con objetos entierra.-- Se hacen seccio-~ 

nes paralelas a la costa ó márgenes para reconocimientos preli.m,! 

nares cop escandallo o ecosonda (Fi~~ 11 

Figo 1 

. r------,. . 
. e; rl 
: 1..'- 1 o 
•---- ___ ,! .. -- ../ 
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y .no ·ha..y :.corriente, es .'fácil :llevar ·enfilada una lancha sobre· las 

. ··marda6±6trésJ ',.utilf~aridó_.:,üh ,,t·é8&5i-ito:: p~r:~ -·.toina~-'~-~1· áriguió~-entre 

:1~ -~a1á.:riehia\;d6·n·ae'-·vit~Yiiísta1aao·~:.éi'':'~¿;§'8ña¡·:·Y 1~ · ·l'Ine~ a~ p~se. 

·.-.: . 
·:· .. -. 

. .~ _·, :-

.. --~. :. . -~ ~~- ' 

·' ·' 
' . ' ·' ~-

.,·;., 

/,. _,...~-. · .. 

,:rig:.:'.:2 

En este ·método .eü· ~q.pá:rato .. deher.á colocé:trse en Ta .1:Inea de base,·-

lo ··sUficientemente -~retirado .. de 'la ·:s·ección que ''Se ·esté .sondando -

·a ·fin de ev'itar ·1e:cturas errónea-s. 

•:~' ..1 .: •, ~" ~- . ' ; .~ .... : 
', .. ' 

En .. func~ón ·a.;: ._la .. longit~d/~.~~- ;l<:-,~.::·7:~c9:~-~:~~I"l····,;_~-~; -~~':t ... ~f'f~g:\:~-~r-i;c1~q~!del 
' J. ' • ' f :' . ~ 

· fondo, de .la importancia del trabajo _y de la destr_eza· Clel t:·~JBÓ-:-

grafo, se podrán situar puntos a cada ~10 ó .lS metros .• Si :el .tra-

. hél_j()·,':~J$cj:m~:o: es·· ·c6Í{:;ec&shrfd~F:;~v:iái·ft5t.ri~é¡.~::t~~~;.~~i~a~~-~!\:l¿.'.,fu·e--

. 1 

•, 



. ; ,.. --· 
; ~~- < ~---· . 

··(. 
'· 

".·····-:·· 

a.3l_.Con una cnfilación y dos: aparatos.- S_i se_ rcqqj.er~ mayor pr~~ 

cisión o 110. es posible • mantener lél;--embarcación. cornp),et?meúte enf_-;1 

lada, se· utilizan dos aparatos en tierra que a una sef'ia!, marca-e 

. rán .la· lancha quedando. situada la sonda por intersección de los = 

ángulos con respecto a la lín~a de base. (Fig~ j). 

,. 

Aunque algunas veces los puntos no queden sobre las enfi\aciones...:.. 

.. '·' 

'éstas 'son· de. gran utilidad. para efectuar un levantamiento ordei.rtá-~ 

.·;_: ' "·. 

; . -:, '. 
. . 

a.4) Enfilación .y\c.arrete.~ cu~u1do-.:se t;rat{l de áreas· pequeñas -~ 

(.dársenas cde. mu~lle_ pr;i.ncipal~Jit~J -se· trabaja -con 

un carrete- de alambre marcado :a cada. 5-6 10 mo 

errftil~éiones, \; 
• ¡ . e--; C.li 
: 1.::. r L.i -
.... _ ..•... __ _J, ..•• • 1 

t 

• 
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deja en tierra en cada estaci6n. 

• '. !• ~::·::1.\ 

~ ··- ..:~-o--,.,_ . 
-; .. ·- '· -~-=-':.:~·-· . 

;Llevando la lancha enfilada cada vez que pase, una.marca·en el 
·.~ .-.·· ..... ~-- .·, , . ..,_~·- ··' ..:.. . . _ .. ,_.··: ·::._:::· ~ ~~:_r.~<:-~·\·.·_-:-·-.. · <::.>;-_;-1~'~·-._~:: 

•'•.' 

.bota la sórtdaleza. (Fig. 4) 
r··. 

' ! 

;: _ _.· 

-.·: ! .. '•' 

·: .. . ~;y ·. ' . ~ig. 4 

·'•· .<.· 

; ,_~ . 

~!!ill4~••:''---:J~- ;: u. ~':.~r: w·~· _. 
. • - -:..·:·~~:- ---/---.-~:-:--·· . ---+-;--:-~ --- _: 7~- . .. 

1 

::,~,'; -~"--· ·: ';;_-~ -~ ··· __ ;:; .. ; ·. ~ 
.;~- ·",. 

:·.¡·. 

: ·: 
.. · 

-··-· - . 
. .. ,.. 

' . 
·-' 

' . 

. ~--~!-~~R_~_~ci~~' 
. : --~ 

· .. ',;•' 

--..~-¿ , .. _,._ .. ,.1'7>.""~. ,....--:· 

;.::;· ·-

·' --~-
" 

Fig. S 
......... , .• ----=·· "" .,. --·- -~~ . ~ ..,. •.•.•. ' 

__ , .... · 

. : ;·~ .. -·,· ., ... :..--...... . . ; 
i _.._,-.. · 

· l.C. A. 

L ,!l. 

IC C 
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¿,a separa~ióri de l.as seccion~s;:dependerá del· trabajo q~2e se eje-­
.~ :·: -~ 

b) J_,evantarnientos. con sistemas Shoran, Loran o Decca.- Fundamen-

talrriente todos. lo.s equipos trab~jan en. base al mismo principio:-

dos transmisores en puntos en, tierra perfectamente def~nidos · (e~. 

taciones esclavas) que emiten una señal de radio, situando el 

punto en alta mar por intersección. 
\ 

Se utiliza este sistema para trabajos muy alejados de la cost?.-o ~ . 
. . . ' . . 

no siempre aplicado para .dragado. La mayoría de las vece:s para -'"' 

t:rabajoshidrográficas apara localización de estructuras mar~~ 

adentro (plataforma de perforación, monoboyas etc.) 

su·aplicación· consiste en localizar con precisión boyas que: limi 

ten el área a levantar .Y' apoyándose .en e:stas marca~v· efectuo.:4 ~· 

el levantcuniento abordo de ·una embarcación cpn ecosonda mandán<J;_s 

le impulsos al papel a interva~Qs ,;:e~lares de ti~mpoo (.Fig,:6) 

• 
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plano 1 1a timétr ico antes d~ .. ·~:f:~_.'*af.~.: i .• r-t/~~ARR:···~~: · ~~.~~1.=" ... ~~; :~e~c:-~,:ga, 
const1 HÍdos los 'bordos y tendida la tuher.ía, .se elige el lugar -

. . . ._, . 

donde t:lC inici.ar.á el dr~:~'adb··:t:;io~;~ndb ~~i::X e'llo, la~f ~hfilacio- · 

.neS q11c permÍ tirán a .ia~; dragá\''Op~~áf en ei lU~ar ~·~·~c'is() o 

.:..:_. 

Por e:) t:mplo, si se trata .de dragar un canal, s~ marcará el eje -

_y los pla.fones ·de.l mismo delimitando as.í .su plantilla, evitando-

draga•1,)S. adicionales que originar:án pérdip.as para el ·COntratista 

ya .qur-s los trabajos en ·exceso, .(-f.uer.a Ae un.·. cierto margen) gene-
__ ;;._:·.... . . ·----,. 

.. ,· . .-

ral.rnc11l:e no son :pagados :por el contratante. .(Fig o :7) .· .. 
:· : ••••••• • • w " ••• ,_ ........ _.. - ·;··_-· ·- --------:·-···>::··•'," .•. 

. : ' . ;,, . -~~; :· ,. __ '., 

.... , ~ ·-. . 
.• 

.( .. .:. 

' _, .. ___ ___ 
.liiHTf. 11..:JUIH:OO -+- -t-

_·l_J_C: _t>_l:_· ~~~~~L ---------

___ .: ___ .;..__.,_ ___________ ,.. __ 
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Si· la ,alttplitud ~e .'9c.rt.~ d,e :~a dra\gu alcanza_ pa.ra · d:r:a,~F)C todo el 
. ~ -· .. , 

ancho deL canal,· "hará un- solo corte. 

Si se trata d_e un canal más ancho'· o del dragadb- de una dársena-

se re.querirá de varios. cortes paralelos si·emp:i:e a son de corrie_n 

te pasando las enfilaciones al siguiente corte. (Fig. 8) 
,··-.. :•, : 

'·: 

e A u AL 

• 
. •4. ; .. t_.:· .... 

... 

Fig~ 8 

Cuando se tr·a ta de dragas de autopropulsión, . gene'rallri€!~1te .solo ·· 

se marca el eje del corte. 

En lO"s demás ·tipos se marca el canal. y los plafones. 
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6,- TENDIDO DE IJ\ TUBERIA FLOTAi.~'Í'E Y TEF.RESTRE~·- Este cóncepto se 
l~~-.t ._·. o;.r;: -~.1-';~, .. ,~: :,. ....... "l • . . ~ ,.-~ ... - .. . . 

. :.:~··· ~ i.-. ' .... t .v'.l'. ·;:•'',· . :: --~ :-::~- ~·'-.. . • . , . . • . . . . 

. ~~i.rcúnscripe él. .a<;Í':lel.la~ :qr~.g~?·.;qll~ r,~q~iereri; de ~ste."medio de con 
......... : ~- :, .;:.: .. _,:; ._.,¡,,i ':"··: ·:;.~ .. ·(~~:.'~·'·: ;· .:;-:: .·::: ...... ·;· ~-· ..... ·-_:.--.·~"· ... ·.·· '.'• -. . 

., cJ._,<cción para transportar el I!lat~~iaí. ;>ra+es ,_·e.quipc)s. son:· .dragas 
• ·_ , .... r' :J.! :;. ~; ·. i -~·.:: :; •.: ;J r ~ ' ~::~ .~;"' -~~ :;~ -~·- • ~: ; • • • ;, • ~ .• ' ._ .._ , • .., ·, • • ·•·;. ' •, ' : • ' ' ~ 

es;tacionarias o de auto_propul~,i()n con ~qu~po _adicional·.· 
:· .. -:~:.:~ -~: .. •. --~ ~ >· ..... _- : •. ':. • 

· .Ifi. tUbería flotánte se coloca ·sobre pemtones. La unión de los tu.:...· -~ 
.. . .... 

. . . . ._ -· -~ .... .. •. - . - . ~ .... :- ... ·-_ .:, ' .. : .. > ~--- . ·; :. • • . . - . ~ . ' : :_: . 
bOS se lleva:-a :cabó'"m·edl.cinte- Juntas · esfer~cas o tr~os de manguera 

'' 

... · .. 
. - - -. -~ ·. .~-.. .f.:: -;:._:~.!·,:;: 

' ' .... · . ·' :' :. ;. . -.~· :--- . . . ~ -

Lii. t'Ubería terrestre se arma sobre el terreno apoyada en caballe-

· ·' · f:t=s .o trozos .de madera para evitar. que ... se sepulte con el ma t.erial 
~: .. 

·: .. - ·d· ~ ;;elleno::; .. :.: . , .. ·. 

· .. 

t :,··­
~ ... " . 

.·-.: ".1''• 

. . · .. , .. ·. : _·· ~. 

~(JS ... tubos generalment_e_ d_e 6 ~~et~qs ~-d~. -longitud, ·tienen uno de .sus 
- _··._~--._-:: ___ ·¡·_::..-:· · .. -~-:-·: .. x.: .. :=:-:: _~.·- ·:: .... --·· ..... _, ~ . . . . 

0;~b:-emos· troncocón.ico a fin de permitir. enchufarlos unos con -. ·. 
~ ·.·. . ~- ··- . : ~ 

.· ·''· --- '-e.~~-==-
.:. 

• • .:·: ........ -~ ./ "!; ·- • ·_:_J ... -_._· .. _·_._-::·_ .• :_· ____ .. - •. ,- .• : __ -:.~_· •• -.:: .•. _,_·::._·_-: ___ .,_, __ :· 
. ·.:· \,;~-·~~~ .. ---- -_ -- ''-~ -~ 

S:ISTE!'-1A DE BoNIFICACIONES.- Aunque a ·últimas fechas se han- des a.;.-· 
. . . r ••::. 

___ ... -· .· ·- ·. ·- :_ .. · .. · .. ,. ..... --... -· .. ···· ... .,~.- ~-. ·--:··-f·-·_; .· ·-. 
·. r .roll~do apa:r;ato··s': qu-e '·r'egulan la .. uni formi daq del dragadq (sobre -

... 
tqdo. con- :dragas :estad'i'O~;a::r±~s-f ti~-t~rid~.: de evitar ·-~1 máximo erro-·. 

rt"C~ .. humanOS,·:qUe~::(iah :como~·~}~~u-ft·a:a~· .la disminuciÓn de la eficien 

cfa qe los t_rab.aj·os, es:tos equipói/ .. óp~i~n~le~- aún no tie~en una -

atnplia· upl~c~ciori·:.por:~lo'-'<ici~ .sé:p~ede·.á~cii::·.:·que ~1-.éx-lto o fraéa-
-- . / ..... ·.:·_._-... :::·::..:·-:.~~~·~:_::i·-~<~:. __ :;..:·.:!'-.'::.,,_ .. ,;. __ ._.: .. :. .-· • :.:- . 

. ·-·-· .. :·:.. 

so económico del trabajo~">~dtá ~n :~~nos .del ·operado~;. ae la araga. 
,• --·. .... ;.. . . . ..: -~~. 'Í¿~. :._· .... -.~ :_~:~:: .: . ... ; -· ' . :; .·. . . ·. 

r --y· . '. . 1 
. ¡-- 1 1 
;_In 

: l_f Li 
·-- .... J .... ../ 
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- ··-' 
principa.l~ as.Í ccmo. el ·res·to d'€:1 personal tu.nto de abordo corno - • . - ;. -

de tierr.a por- el aragado. que e.."'cede a partir de un volumen tope., 

mantiene la buena disp.osicióri de ·la· gente para el trabajo y rin-

de magníficos·. r"esultados á.l contratista. 

:-: 

II . ..:. USOS DEL MATERIAL E.XTRAIDO.- Los trabajos de dragado tienen 

dos cualidades: la de profundizar los lugares requeridos para la 

navegación y la de elevar terrenos bajos que en ese estado son: 

,• "; 

: -'~~"' 

Los rellenos corno anteriormente se mencionó, no siempre se reali 

zan en áreas terrestres sino también mar adentro, trabajes que ,_ A .,., 
se conocen.como reclamación ·de áreas o terrenos g:anados al mar .. 

· En un principio, se elegía el área de tiro eon la sola caracte-~ 

.. ~ . :·· ., ...... ~ 
· ··. rl..st~ca de _que fuera bajo y próximo a la zona por dragar. 

Pos ter iorrnen te, se observó que el terren·o se. mejoraba· not.ai>leme.r. 

.. - . --
te al elevarse su cota quedando fer.tilizado, si el material depo 

sitado no era salobre, ·sirviendo para la agricultura, tertenos ~ 

que antes no tenían ning6n uso~ 

En vista.,de lo anterior muchos· poblados ribereños y costeros# 

han visto beneficiadas sus zonas aledañas y la salubridad del 

r ---7'. 
l ... 

. e: c11 
: l.=..l o. 
'-·-·· -~ .. - ../ 
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ambiente que los rodea, al eliminarse por completo las zonas pan 

tanosas que._ pr.9p~~_ian enf-ermedades tales como la tifoidea; palu-

. dismo;, etc. 

• • •• J • •• :~. : 

Sin embargo, existe otra utilización que rinde grandes beneficios 

económicos a corto plazo y es la creación de áreas industriales-

mediante rellenos. 
•. • ~1 ~· 

_ Estos rellenos pue,den ser sobreelevando el· nivel de terrenos ba-

j_os. ,o_ bien .ga-na_nclo ráreas. que anteriormente -fuerori. mar. 

Aunque se pueden citar muchos casos de áreas ind~striales~aloja- ~ 

:~::.9_ft~,,::e!l~ .terrenos mejorados, para hacer más patentes·· ros ejempl-os~· 

-::·:r:~,~ .. :r:neD.cionan .los +~llenos con motivo del dragado de los puertos-· 

- .:>9:.!'? .SanPedrito_en Manzanillo,Col., Yukalpetén~ YUc., ·y- Pajaritos,_ 

-Vei:. En este úll:imo:se localiza el co:tnple}o'·-'frú:lG.s:trial más impo_:t: 

Los b=rr_enos que.~-c:iréundaban la Laguna de _Pajaritos; eran sumamen 

te bajos y. s.in ·.utilidad . algü-na; sin embargo, cuando se deposita-

ron los primeros cinco millones de metros cúbicos se observaron-

las amplias posibilidades de los terrenos a los que se les había 

elevado el nivel, :P:F~ct~_ccunente· sin-costo adicional al necesario 

para el dragado -d~l-, cg.nal de acceso y la dársena de maniobras, -

en comparación con el costo érogado _para-- r: ellenar con roa terial·,... 

de los cerros cercanos, una plataforma donde se con~ft-rp:;.ó lrt pri 

. :E~ i H~ 
'·-- .. J -- ./ 



mera etapa. del complejo. 

No .obs-,t~nte~ no siempre se cuenta para ~os_ rellenos con 'el mate~-
•, . ' ~ . ': . . ... ' 

rial de dragado adecuado, puede ser q~~:·:fa· zona draga-da sea un 

manto grueso de arcilla que si bien es un magnífico cementante 

cuando se mezcla con aren~; conchuela o grava, la arcilla sola no 

es el material más conveniente. Pero si el relleno se ve precisado a 

a realizarse con el material existente, dá como .resultado que aún 

pasado algún tiempo (a veces meses, según el espeso:r.· de la capa)-

. ;.· 

Hace algunas décadas, .había ·-que esperar qúe la consolid~~,.\Q~l e,~,l~· 
,. . .. _,. ,; ·•·. 

terreno se hiciera en forma natural drenándose el agua len-tamente 

a través del. '.'te:w-reno o·. por evaporación,· lo cual tomaba derna.siadn--

tiempo' con d~.U't!Y'tés. inversiones inactivas efectuadas ~n 
;~'. ·-.:.: .. 

la ad•quis_i .. 
(_: 

· .. , '" 

ción de terrenos~- · 

Por tanto se comenzaron a desarrollar técnicas de estabilizaci6r,·c~ 

. - . . . 

de suelos, las cuales permitie~an la utilización de los terrends~ 

en_~iempos relativamente cortos. 

1 

III.- METODOS PARA ESTABILIZAR LOS RELLENOS.- Son dos h.Js m·ét.:H)c-;s 
j.' 

princirales para la estabilización de suelos arcillosos" 

a) Precarga simple (superficial y en sandwich} 

r ------y-- .... , 
. ,..~- 1 • i 
. ~-- ! r~ J 

1 1 , ¡-i. 
• l-..... ~ , ¡__i . 

. . ,} - ... .1 

1.- ~6todo mecánico 
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b) Con pilQtes de arena y precarga 
.... 

e) Con papel de drenado y precarga 

2.- Método guímico 

a) Pilotes de carbonato de cal 

b) Carbonato de cal mezclado con la arcilla 

1.- Método mecánico 

a) PrecarQa simple.~ Consiste en tender una capa de arena -

sobre el relleno arcilloso la que con su peso comprimirá a la -

arcilla haciendo que éste expulse el agua. Una vez logrado ésto, 

la arena se retira del lugar o permanece con él, ,como compensa-

.ción -de la disminución de altura. La rapidez de' estabi·lización-

de. este método dependerá del e'spesor del relleno, • dE:ü peso-' de 
,. 

'la sobrecarga y ~~ las ~ac~l-id3de~ ~~e. el t~_rrE?~no ~ªdy<:tG~D-J;e._; -
~~- •. -~ • .. . .. . 'f. 

brinde para dr~nar el agua. (Fig. 9) 

-~ J~j_. -." .. ···t..-R_:· .... -E --:..N c__;J. ·-~·l -
i . J t J.GLIA .. 

: EXPULSADA 

. : 

·~ ·~ 1.. -~ . e 1 t L .. A . ·~ 

. ·~ ;: 

Fig. 9 
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Este ~istema tiene otra variante: la· de alter-nar el relleno con ma ;e 
terial de dragado, y capas de arena (m~todo del sanwich) traída de 

los cer~os. (Fig. 10) 

••••. A fl E 11 . l. 

A R • C. ·,; 1:. L l A 

• • • ••• /.. 1< E 1: A. ·• ·: • • 

A R C '·::1 L L J'.. 
.. 

• •••• A R E t.. ••. ,.:·:. 

Fig. 10 

• 
b) Con pilotes de arena y precarga.- Este es una modificación -

del a1li.:erior que,.incluye·un medio efectj_vo de drenar el agua. 

El método consiste en hincar unos pilotes de arena a cada uno ó 

dos metro~ formando una cuadrícula con una profundidad de hinca 

equivalente al espesor del relleno arcilloso. El diámetro de los -

v~~otes generalmente es de 40 eros. y la arena utilizada es gruesa. 

Una vez hincados los pilotes de arena, se tiende una capa superfi-

cial de arena como precarga con cuya presión el agua cqntenida en-

la arcilla tenderá a subir por capilaridad a la s4perficie ~ tra--

~és de los pilotes. 

Este método como el anterior, puede aplicarse a la 

r-- -,. · · 1 

es ~-abii. ~zac ~ón-
' .... _ ' , ___ .. 
•· . . cJ / 

i 
1 



• 
_...._. -... 

¡ 

• 

• 

" 
85) 

de suelos tanto arriba como ahajo del.ag~a. {Fig~ ~}-) 

--·------- ----------·----·---- -- ·- --- -- ---------------. . ~ 

·~-.: . . . , . :.. . . .. 
• : • •• c .•• - 1. C U 1.. ·A (j U A. A R E H A :: .. •; • 

________ ._._~~--~------~-~-~~--·~·-.~r---------~:~·---------
~.. . 

. • .. 
. :- : .. 

.. .· 

·• . 

1 ó 2 "'· 
.... ARCILLA 

. ' ·. 
' ' t . 

• ... :·-- . 

j__ ~!8: 
------------.~.- .. ~--------~ -------~~--------~.~ .. ~.--~~/ 

Fig. 11 

e) Conpapel de drenado y precarga.- El lugar de pilotes de-

arena,· se hinca una tira de papel absorbente con ·la. misma ·sepa-
, 

ración aproximadamente de los pilotes (1 ó 2) metros), que ser-

::-vJ:rá ·de~ dren:~--~t--ag~él- que contiene la arcilla. se usa una sobre--

carga formada por una capa de arena. (Fig. 12) 

( F' i¡~. 1 2) PAPE L PE [) R l ~- H•_O_ 

:. ; 

\:_:·. • •. t 

CCRTE A-A' 
) . 

·-.:::.= "'if }1 .. 
.... .. ··: •". · •. .. 1 ~ · · · A f: E N • {- · 

-+----'-~1;:-. ------1 :·· ... y ....... · '1.1-'-f' 

~',L_~---f'~'·-· 
A R C 1 L l. A . 

' ¡~~- 1 . ,_ , r--~ 
1 j , .-: 
1 ·-- .t ¡ ___ .. 

,¡ . . ..1 Fig. 12 
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2.- Métodos ~:í:micos·. 
• •• 

-
a) Pilotes de carbonato de cal.- AÚn en vías de experimenta-

ción, funciona a Lase de· la reacción química que se genera al en 

trar el caco
3 

en contacto con el agua, en la siguiente forma: 

Se perfora con espaciamientos similares a los de los métodos an-

teriores y se llenan con caco3 • 

experimentación. En este método no solo se inc,luye la cal en las 

perforaciones sino que se mezcla con la arcilla adyacente, logran 4i 
do la eliminación delagua y mejorando la resistencia'del te.rre-

no. 

A la fecha el método más económico y eficiente es el del papel ~-

de drenado. 

Estos sistemas son costeables siempre y cuando el espesor del re-
lleno arcilloso sea .de 10 m. como mínimo. 

Existen en muchos países del mundo áreas reclamadas¡ Estados Urd .. ·-

dos, Holanda, Japón, etc., cuya utilidad puede ir desde la local:~ 

zación de refinerías, aeropuertos, hasta -áieils J?or-tuarias comexei"~~ 

les. r ------.,.- -· 1 
. ¡--; r-,r· 

1-- : ' 1 .. '~· ., - 1 ¡__t 
"'"-~ -···-.-.1 ../ 
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Se construyó una Isla ar.tificial· en el p·uert6 de Ko­

be, Japón, cuyo costo fue de 389 ínillml.es de dCSlares habiéndose 

programado su terminación para 1975. su área fu~ d~ 4-. 3Ji4 millo 

nes de m2. destinada para la operación de· 9 muell~~ de contene--

dores y 21 muelles de carga general con una profund~dad qe 12 m. 

lo cual arroja un volumen de relleno de 70 millones de metr:os -

cúbicos aproximadamente. 

Estando en proyecto la construcción de otra Isla ·similar en el.,-

mismo puerto.· 

Como obras de dragado importantes mundialmente, se puede citar-

el Canal de Suez, el de Panarná y el de Corinto en· Grecia. 

IV.- GENERALIDADES SOBRE EL DRAGADO DE LOS PL~RTOS MEXICANOS.-

equipo propio o de contratista·s, por la Di.recci'ón General de. Dr_e 

. ' 
gado, dependiente de la Secretaría de Comuni~acíon~~· y Trartspor-

tes quien controla y aprueba las obras a ejecutar en ·las agu·as -
mexicanas. 

Los puertos mexicanos principales en la Costa del· Golfo de Mé..-"{i-

co, en su mayoría se encuentran localizados en las v!as fluvia--

les por ser éstas las que en forma natural comunican centros de-

población y zonas de producción. Con el aprovechamiento del,río-

y construyendo obras eXteriores, as! como con. un drara_d'?.,.. de ,Poca 
:-·-' ·- / 

importancia, se contaba 'con, un lugar abrigado para co_t$..t{::-~~r 
........... J ..... ./ 
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instalaciones por.turias .mismas que· en algunos casos se encuentran .. 
8 

.. 
. ' ... 

a.lU1a di;;tancia considerp.ble río arriba de la desembocadura. Tal-

es el. caso de los J?Uertos de Mina ti tl,án 40 kms. aguas <":trriba en -

el río Coatzacoalcos y Tampico 14 kms. rio arriba del Pánuco. 

Esta solución generalizada en todo el mundo, aquí en México empe-

zó a dejar sentir sus efectos negativos, al. arribar embarcaciones 

de porte'cada vez mayor que no sólo tuvieron problemas con el ca-

lado sino. también con las dimensiones físicas de canales y dárse-

nas. 

·Sirva de ejemplo en. canal de navegación del río Coa:tzacoalc6s has 

ta Mina ti tlán 9ue por las características del torno de ··Paso- Nuevo 8 
(de 180°), la eslora de los barcos que por él navegan, está limi-

tada a 143m., ya que embarcaciones mayores no aléanz.an a librar, 

'· 
.varándose indefectiblemente. 

Visto desde éste punto de vista,· el problema se reduciría a dra-

ga1; los canales .. a la profundidad y ancho . requeridos por los· bar--

. cos; sin embarg~, por. ser puertos. de ría, el río recibe de sus 

afluentes y através de todo s~ recorrido, una gran cantidad de 

apOrte de sólidos que se depositan en los últimos kilómetros de -

su des emboc-adura debido, fundamentalmente, a· la . escasa pendiente­

. de· su .l .. ~cho y ·a. ·lo ba]o de la~ márgenes, dando corno resultado la-

disminución de la velocidad ael agua y la sedimentación del azol-

::ve. 
. r---,... ·· 1 

; r·- ¡ r- .¡ 
'-- 1 ¡_1 

t ! , :. :: 
' '--- 1 ¡__~ . 
• -·--.. • J ....... ./. . 
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En la época de avenidas que ·se presente anualmente, pueden suce-

der dos fenómenos: si la velocidad de la corriente•semantiene-

constante y de ciérta intensidad durante su período más o ~enos-

largo (una semana o algo así), su enorme caudal unido a la velo-· 

cidad, tiene efectos positivos arrastrando la corriente los. sóli 

dos depositados con anterioridad, profundizando el ríoconsidera 

blemente; pero si la velocidad tiene.un valor máximo y decrece-

con rapidez, el resultado es un depósito que puede llegar a dis..:. 
1 

minuir la profundidad en uno ó dos metros en sólo unos días, v.o-· 

lumen que para retirarlo mediante dragado, toma varias semanas -

y en algunas ocasiones meses, dependiendo de la cantidad de mate 

rial depositado. 

Si al dragado perman·ente de mantenimiento de los puertos Jluvia-

les, se agrega .el-de emergencia y los dragados de obra, la situa 

--" ción se -~torna. realmen'i:e crític-a.~ y a~"vece·s con- resultados -catas=.:. 
# 

~ .· 
tróficos para aquellos barcos de itinerario fijo .que se ven obli 

gados a disminuir notablemente su calado y con ello su capacidad 

de carga, haciendo sus travesías con flete muerto lo que resulta-

a todas luces incosteable para el armador, viéndose obligado a ~-

elevar las tarifas o a evitar la escala en ese puerto. 

I>.unque la Secretaría de Comunicaciones y Tra!"J.sportes g, últimas -

• fechas ha puesto especial atención al problema del dragado de·--

los puertos, adquiriendo varias dragas de u.utopropulsión suma:""· ( ---..,. . 1 . 

'Cif~i 
. L_ 1 L_i · mente modernos para subs 
"'--·---... .J. - ..... ./ 
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tituir equi¡.,, 
ya ineficientes, son muchos los puertos que tiene. 

·qu~. atender ,. 11 l.os aspectos de mantenimiento y de dragado de - -

obra, siend,, 
1 · ·r:~os los que su·calado.oficial sobrepasa los lO me 

tras, ~n aJ.'.ll\11 
·~1 casos referidos a la pleamar del día. 

Si bien es·L,, 
11 · ~ nos deja a la zaga con respecto a otros puertos-

extranjeros 1 '· \ 
que los hay con.condiciones-más desfavorables) -

si pone en q,,, 
. ·. . .. '\ nntajA competitiva a nuestra flota mercante-eri --

cuanto a fl ... ¡ 
se refiere, los .cuales serán menos redi tuahles -. 

comparados ¡;, ,
11 1 

l.as que tienen barcos de mayor porte para el mis-

mo tipo de ¡ .1 , • 1 , . . . . . 
=~~~~~~~~~ -==~·· l·tcto-,-~as~:t como=para-n.ues·tra·s~export·acTorr~e-s qu'e~n·o-~~-~ 

se realizan 
·.¡ 1 :tr ifas bajas y _con las cualidade-s del transporte-: 

moderno. 

Ci ternos el t .• 1 
' 11 i1lo del transporte mediante· contenedores que tan-

ta difusión 1 1 · ·l{e en el mundo por. su eficiente servicio y que en 

México. se 1 J,. 
. \ 

·. ···.,; .. _1 a cabo .en solo un puert._o con embarcaciones cu-

ya capacidar¡ ~ , . 
· ta muy por abajo del barco contenedor_ media actual, 

que transpc¡_ ¡ 
nntre 400. y 700 cajas. 

····Como éste, 
J.!'it 

'·~n mencionarse los casos de barcos graneleros, mi 

neraleros, 1 .. , 1 · 
· ·1 t)leros, etc. 

Una solucióJ, 1 ~rtada y que ya se ha puesto en práctica aquí en-
MéxicO, · que_ ·. . · ~ ··; 

\\n país con escasos recursos económicos, es la de 

aprovecha·r r.-, t · · · · · · · · 

\,,de las obras de infraestructura de los puertos-

existentes ( .. 
··()lleras por ejemplo) y construir 

r -~,..- · 1 
. r-- ~ :-;.·, L 

puer: tos; Ji-±-p arr i 
• ' J,, ___ 1 L__J' . 

.... __ -::--~··-·---.J. 

• 
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ba o internos lo más próximo posible a la bocana minimizando los -

trabajos de dragado de mante~imiento. Este es el caso del puerto -

d-e Pa:)aritos e~ .la márgend~recha del río Coatzacoalco,s,· ya en----

operación y el que se planea cons~ruir en la márgen derecha del 

río Pánuco aguas abajo del ~anal de Chijol. 
" 

Quizá también el puerto de Túxpam, por ser la terminal marítima ac 

tual más próxima.a la Capital de la-República (lOO kms~ más cerca-

que Veracruz), se .J;labilite bajo la misma solución • 

. :,_ 

MGV/ias 

• ¡·· ... -· 1 --
• 1 t \ ; '-·; H , L._ t L .. .' 

'"·~--···-·-J .. __ -~ . ../ 
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INSTAlACIONES PETROLERAS 

... 
Este tipO ·de' instalEic·ione~ es a la fecha el que más evolución ha 

tenido por la demanda mundial cada vez mayor de hidrocarburos y-

productos_pet,roquímicos, ya que los pasos por los estrechos de­

:Panamá y. Suez li~i tan te el primero por· sus dimensiones fís.ic~s y· 
. ;·. 

el _segundo obstruído en, una· época, obligaron a_ efectuar una revi· 
... ,:•. 

sión de los costos de transporte contra el tonelaje de las embar 

. ·. 

cacio~nes de hace; veinte años, encontrándose que doblando los ca-

bbs de Horno~ y Buena. Esperanza,. resultaban incosteables los fle 

tes por las_ distancias tan bonsiderables por recorrer desde las-. . - : .• ... · . 
. , ...... ,.; '. e zonas de producción generalmente muy alejadas de lo's centros' :..... . -

principales de consumo, con. embarcaciones. relativamente pequéñas. · 

Fué así como los grandes consorcios petroleros iniciaron los es-

-~o •-

~ tudios~ ten~dientes a incrementar el porte de las embarcaciones de 

' 
tal ·forma de abatir los costos, habiendo llegado p~mlatinamente-

.. -,· 

a barcos de lOO 000 TPM creyendo que el límite ·máximo serían las 

200 000 TPM. Sin embargo, este tipo de .emb:arcaciones tuvo proble 

mas en un principio, propiciándose accidentes· principalmente de-

quebrantamiento, ocasionando contaminaciones no solo del lugar -

del siniestro sino también de amplias zonas, debido a las co- --

rrientes oceánicas que transportaban los derr.ames a grandes dis-

tancias. dañando la ecología, con el consiguiente 

de ésta. 

f' ---·-Y' ' 

deseénü-l2..f)~~o 
. r::_ : i. __ ) . 

.. • ! j 
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..... --·- -:--: Después de estudios en modelos y prototipos., se encontró que .la -

:r.e:lación entre vibraciones producidas por la máquina del barco/y-

la eslora, propiciaban efectos 
• 

que fatigaban el material estruc 

tural del--ha-reo _propiciando su quebranto. 

Solv.cionado este problema y deseando los armadores abatir al máxi 

mo los costos de transporte ya que estos crecen en una proporqión 

menor que sus incrementos en capacidad, se inició la construcción. 

en 1966 de barcos de 150 000 (Tokyo Maru de 1S3 687 TPM) y - - -

200 000 (Idemitsu Maru de 209 000 TPM), en 1973 de 300 000 (Univer 

se Ireland de 326 000 TPM) y 500 000 (Globtik Tokyo dé 483 664~ 

'rPN) ., sin que este último sea la capacidad l].mi te prevista ya que-. 

existe el proyecto para fines del presente año,de poner en servi~~ 

cio un buque tanque de 707 000 TPM y el de un millón de toneladas 

de peso muerto, ya se encuentra en proyecto. 

Como una justificación económica de la razón del aumento en tamafio 

de los barcos petroleros, es el ejemplo de una ruta tomada al aza::r: 

(del Medio Oriente a Japón) con buques tanque de 48 OOOJ 1.02 000,-

153 000, 209 000 y 326 000 TPM. 

Si se considera como unidad el precio por barril transportado en el 

barco de 48 000 TPN, los demás tendrían el. costo mostrado en el si·--

g1..1iente cuadro: 

T ---·---,.· ....... 
¡ ¡··-; 

¡-·· ' 
'···-~· ' 

t-! !· 
i_ . .i 

' - - ·- - .} . ./ 



•";. 

. ·.~<· ;. ~- -...:~. . , 

. T. P. M. 

102 000 

153 000 . ~ - ·- - . 

209 000 
; ', . :' . . .. ~. 

326 000' 

. . :_::.·. ·. 

LO 

0.672 

0.562 

0.485 

.0.457 

valores que por sí solos explican el por qué-del ínérernento en ta-

maño de los buques tanque. 

Ante este desenfrenado deseo de incrementar el porte de las embar-

. ' . .. . . 

caciones c~e se inicio en ·1959 con. la construcción de los barcos 

·superiores a las 100 000. TPM pensando solo. en abatir J_os costos de. 

tran·spbrtk':'' ~Iri -d~-tEm.eú:·se a mediüi.r -e~. el- daño. qÚ~, pudieran ocasio-
, 

... :nar·,_'at';la:''v.f~c1a. marina, 'ios puertos J?rincipalmente de recibo de pro-

sus puertos existentes para poder recipir a estas embarc;:tciones, -

no previstas aún dentro de las planeaciones portuarias·más.futuris 

tas. •, .. · 

Siri"efub-argo,'· en v'ista .de: qti.e la ccnstrucción de un barco de los 

. pt>r:teEf·:menc:i:Onacibs·. tbn~a del orden de· 12 meses para su botadura, 

·tiempo varias veces menor que el n'ecesario para efectuar los traba 

• jos tendientes a construir las instalaciones portuarias y profundi 

r-....... ,.... , 
zación de los canales y dársenas adecuadás, ha sido riecos.a~~ io _:que-

• • ,J~ ' 'f::~·- f 1~:) -~ . 
las autoridades portuarias y las compañías directamente 'i:riterésa--
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-... ~-·-- "'; 

--- i F~:-J: 
· -··'---·· das se aboquen a la investigación d(~ sistemas en los ·cuales el --

puerto no fue:r:a imprescindible para la operación de estos verda:de 

ros gigantes del mar. 

Así, se ha caído en so"i"t:lci..ones de instalaciones mar adentro, algu 

nas de ellas que recuerdan a las utilizadas hace 50 años ó más. 

Para seguir un orden cronológico, las instalaciones petroleras 

pueden dividirse en: 

2. Mar adentro 
k;; 

··:..:- .... ·, .• : ",·) ;:?; 

IHSTALACIONES PE'rROLERAS PORTUARIAS o- Son aquellas locaJ,.iz.ada~ co 

mo su nombre lo inGica, dentro de la protección del puerto mismo~ 

·Estas a su vez, por su· tipo pued¡:::m dividirse en: 

Tipo ."T" 

.--· 
Tipo "L" 

Tipo "Marginal" 

Tipo "Espigón" (perpendicular; a la .línea -

de .costa .ó margen. o_. esviaj~ 

do) . 

r·--·-y- .... , 
' 1 : e_-·' !) ¡ 

1 '[.:.: t :--.. . 
1 - .. ; ¡_; .. 
~~·-··t-···J -· .. J -
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- .. ..- 't .. ; ·, ¡ ,: . : ~ ' .. ~ 

Por ser los barcos petroleros los de mayor porte navegando actual 

.mente,_ po.r,- .Félzqnep de ·.~eguriqad y-.de j13~onomía,· se deberán locali-'-

zar su,s instalacion.e.s .d~ ,at;,raqt:te ;l,Q más:.próxin}0·:a la entrada. del-
-. • '. .- '. ~-.-<' ' . '"' ·, •. • . • • '. • .••• t ---~ • ~- •• . • • •• .... " . • : . • 

puerto,. ya. ,qu,.e .. en .caso.,de. un. siniestro,, ··.es·¡_más.'Jfácril·:.que·:e1 ·barco 
.... •.'-:,~··'f.!."~:·_,:·:··4·,·:-:.1:-_· ... ,· .. :~,: .. _l ...... ··~--·····-.. - :· ....... ··- • -.· 

. se E<.l~j e deL ptl,er.to s_ir~ ,ca:us.ar. m.ayq,re.s. daño.s. :·al r.esto .de -~las. ins-
. : .. -. :~ '. ·.·... ... . .. ·-·.- . . .._. ~ ----. :- •.· . . ~ -

talaciones. 

En cuanto. a la. economía, es. \Obvio •que·; estando l:'o·s: mu:eilles más' cer 
,

1 
·-~' ~ •• ! ; ..... ~, :'. ~·_ .. ¡: '· .. -;.. 1.· ,.J_ .• L 4. ·:· _.'.; ·~ -~ • :...... '. • •• • • ·- .. • • • • • • _ -

canos a la bocana menor será el volumen neces.ar.io ¡q.: Jdr:a.gar: •. : .::.:. 

MUELLE EN 
r·~--"' 

·- ... -~·:·::.¡__-_ ... ~ .·:.~.~-}~-:~~ ~:~-=~··=·;;_~ .. ~~-:'~;:\·~, "T" ! : .. 

'•' 
"'~'\. . .. ,., 

Es,te ;mu_e,1JE? ~;pi:lede considerarse como ;el pionero de los rri.ue'li'es·'"p·e.:..: 
... ::.·· 

troleros en los puertos bien sean cle\ mar o fluviales, fundamental 
. ! : . 

' ' 

las propias compañías explotadoras del petróleo en paises ajenos,: 

en donde más les interesaba la extracción desmedida en el menor -

tiempo posible, que efectuar obras que rep9rtar~n beneficios dura 

deros al país propietario del petróleo. 

Así, se encuentra que· para ev i ta,r dra.ga;dos, se ll~v-aba la plata--
l ';1"' 1 L.;( 

forma de operación del muelle hasta ~~~ontrar la p~ofundidad na.tu 
1 ., 

,. 

ral necesaria, comunicándol~ con una;pasarela hastti tierra ~p la~ 

: ~-.. • ·: ¡ 1 ••• : 
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cual se colocaban las tuberías y servía para el tránsito de peato-.:. 

Este muelle tiene la particularidad por ser gerieralm~nte patalelo-

a la margen del río o co~ta, de ocupar un espacio de ~stas igual a 

la eslora del barco mayor que se espera ·recibir, más un margen de= 

seguridad .a .. .proa __ y __ pQpal con respecto" a las instalaciones adyacen~ 

Bn las figuras (1), (2) 1 (3) 1 '(4) y (5")·-s-e muestran algunos ·ejem-~ 

plos de muelles "T". 
=~~ 

Fig. 1 

o o o o r ····-· ·v:. ¡ 
r· ..... - . 

--------~-----j;.-.~:·g.:J -f2~r; 
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. -:: ;. ' ~ . . .. ; ' . 

. . 
D o Fig. 3 tJ 

.. ~ .· . 

1 l 

~ -· 

o o· o o 
Fig. 4 

o b 
'Fig. 5. 
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NUELLE EN "L" 

f'.:::>tt? tipo es una variante del muelle erL "T" con el mismo criteriu 

c\e opex:ación con la diferencia de que la pasar~la de comunicación 

en lugar de localizarse al centro de la plataforma de operación se~ 

sit.úa en uno de sus extremos. Ver figuras (6) y (7). 

o o 

Fig. 6 

Fig. 7 

HUEJ..~LE MARGINAL 

Como su nombre lo indica, su construcción es paralela a la.costa o 

mal:'gen muy próxíma a éstas. Generalmente se hacen con·tinuos para ·~ 

el atraque de varias embarcaciones simultáneas. 



-~·- '• 
~ '(·.~·:3·: 

¡ .,ce la y~ntája transitar por él facilitando el amarre 
,t •• 

-. ~ . -~ .. : .... ,· · .. •:- ·: /. '• 

:.r)s cabos del bar-::!:•,. Sin embargo, su longitud es equivalente a 

•.os lora del barco ::¡;::,í:: una longitud adicional a proa y a popa ca 

. ,.'·, 
;~·.i_;¡rgen. (le -s·egurid~t.t!.: r:on las embarcaciones adyacentes·. Ver Fig . 

> ;_:,¡ •. 

~ ., .. ~ .. 

. . . ~ : . 

. - .::.-~. 

HUELLE-MARGINAL 
1 

Fig. 8 

, 

¡HII:;üLE EN ESPIGON 

1
,¡ 1 1 os pueden ser per;;:.-~;:~ ... -5iculares o esviajados. con respecto a la -

1,1 11·uon del río o cost.:: ... 

1
._
1
.1;.¡ buques tanque, se.:: .. f.:!:n})arcaciones cuya carga es destribuida a -

¡.\1~ compartimentos m u.: ;:_;;;;nte. una red_ de tuberías a bordo. sin que "---

,,.,..:.~ necesario .. mover €.< :-)arco para llenarlo en· su capacidad total -

,·\~1110 sucede con otro -:.: : .. :_:>0 de barcos ó qu~ los equipos terrestres .. 
. r----.,..· .. , 

., ~,_¡Hieran sufrir dcs.r:-: . .;:.zamientos para tal fin, ya que a rb'o;cclo -'exis 
' , ...... 1 i--·= 1 

·-
' ... _ 1 ¡ .: 
----- ....• .J _ .. J 



-~ -r- '. 

··- 1 \-.-.-j: 
·-' 

te una zona determinada en la cual están los extremos de la red -

·tUberías que conducen eló los productoso la cual es común que 

SE! lOcalice sensiblemente a la mitad de la eslora del barco .. , qui= 

:.:::á Ut1 poco· hacia proa. 

Partiendo de este hecho, se puede considerar que el barco siempre 

atracará en la misma posici6n: la localizaci6n de las tomas de 

producto, los puntos de contacto del barco en los elementos de 

atraque as~ como los de amarre, tendrán su situaci6n perfectamen~ 

te definid9. con lo que se logra una economía al no.· ser nécesario"':' 

tructural, concentrando ésta en los puntos donde se requiere. Ver 

Pigs. {9) y (10). 

Fig. 9 .r --~--·..,.- ·-
~ ••• ........ 1 

L. : r-} 
: L~·-, D 
... _ ~·-- ---~; -- ..1 

.. !. --· 
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... :·-· .. -. , 

.'. . ; ... .-_ ---~~~ ;~ .. : 

.. -.-_ ·, ~- - .. _'1,._. 
-·-.. · __ :-

-'-:· 

·_ .. .:·_.:;:. --. :_:;-;· __ .. - .- .. ·.· 

\· -~ .. · ' 
,.'t·. 

¡:. 

Fig. 10 
. \- :_ 

.... ::· ., __ : ·. {·-' 

t, --~ •• 
•• 1 ••• ~--; .-· _; • 1 . 

: ~ l . ,.:~· .. : .. ~:-~~ ... , :~ .: 
'~- ·-· ..... _-. -: . '.-·- '' 

cuando la localización de la in'sta1aci'ón portuaria así lo pe;nui te, 
·- _._ ,: ~ ;, •• ', .. .- __ ¡_ .:\ •• -~ 1 \. ·• ' ' ,_ . 

' ' • ~- • :.. ;' '~ .;· _-·~· ; ··: ;, ; ' ·e ._ ~ 

el muelle e'n·. espigÓn es el tipo ~~7 ~adecuadQ~ por~ los ~sigu-;kentes· 

motivos principales: 

. -~ ' -,, ·-.-~ ;· r: ·-

-:. ( .· 

· ..... ~ -.: _. --

3) Mejor control de las áreas de operación. 
_, . .-

.. ; 

1) ocu-pación de la margen con mayor eficiencia. 

i 

•.--. -:.·. 

.. · .. ·~ 

. .-' 
... , . :• 

r....;,-y··'·i; 
. r .. - ; r-·., f 

-·- t:: .. :-. L_.) :· 
..... .J - .. ./ 

Esto es obvio ya que al quedar perpendi~ulares los muelles a la 



··-;-·· .,, 
~- t .. F.3 ·: 
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ó cos.ta, · pr.ácticamente· donde opera un barco en. un muellié':. ~ 

:,,ítarginal .es fact.ible el atraque de cu.atro barcos del .mismo porte" 

2) Mayor economía en construcción. 

Si se considera que un muelle en "T 11 tiene los mismoscomponentes 

que un muelle en espigón solo que dispuestos en otra forma, se ol?, 

- serva que mientras en un muelle en 11T", atraca un solo bar.co, e!)·-O 

el muelle en espigón lo hacen dos simultáneamente. 

3) Mayor·control de las áreas de operación. 

Esto es resultado de la concentración de las·instalaciones en una 

menor longitu~ de margen o costa, reduci~ndose la vialidad~ vigi= 
1" 

lancia y demás servicios terrestres, principalmente .. tuberl.as de 

producto o·· 

Como se puede observar, cada tipo de muelle cumple con su cometi•" 

do según las condiciones d~l lugar donde se localice· ·pues aunque-

alguno de ellos puede ser más eficiente que otro, existen ciertas 

limitaciones que no penniten el uso del muelle en es:pigón que re~ 

Emlta ser el más "adecuado según se mencionó en párrafo anterior. 

Estas limitaciones principales ·puedeil~.~§!r~· 

1. ~ientos reinantes 
r· .. :·-·-v·. ·: 

1 • • e~, r-} r 
·:L ... : e· 

'·-··--·· _.: - .. _/. 

2. Dimensiones físicas del puerto 

• 

• 

·e 
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: · .. : .. 

3 ~ corrientes acuáticas -· ,, 
. ,···.· -.,_.-_ 

4 .. Re~sonal')ci_a_ <l<=J. va$ o. por.tuar io ~: 
... . .. --~ ... " .-:::·:·:~·-.: ;;, -~:···-,:4::--~~.;; ... ~.<·:~ ..• : ·-~~- .:-.-: __ .. ·<·: .· .. "•:"· '".:·· ...... · . 

. · .. :· .·r 

'·'· '•'· 

. ..:.: .. ., >; 

.... --· 

.; .,1. 

·-.:; 

. . - . . . .. . 

sean en el sentido de su eje longitudinal, lo que algunas veces -
.·-r 

no es posibie lograrlo por la plane~_cj.;ón mism·a -~q~::J,~ .. P.\lé.r·,to ~· 
-:~··._-_,,.•-;..,_·,~-::::- ... : '·····-··-~---·"'"t""-:···-~ -"!'- ''".: ·· . 

.. . · '· 
.-. ~·1'L"' •'.'t'.·.'.<, ,·•~ .r.~. ·''' 
'..J ,: •• """ ..... ·• -

~--. 

Esto es común en aquellos puertos fluviales cuya:.ría es de poca. 
.. - :·{ . . , . . . .-·-.-.:~;··~ ·,_ .. :.~.r.:.~-~~~ .·:.·.-:;;~) :.;5::e ·.:·;_.r ./. • ._.._ 

''. '; anchu~~··:·'-~¿· ob~t·a.g~~-'.:~~i:~ '1irnitaclón· podría superarse dragando ha 
1' 

.. 
·,. ·.::;·~--.: •. ._:, , u:, .r ~ .... : . ... , . 

cia adentro de alguná de las márgenes; sin· em~~-go!.. 1~· -~p)iªci_ón. 

del. área hidráulica traería como resulta.do: rla-.-di:sminucióh de la -
·, ,,···~---·.-r,:.:··.J::!'-~-;-.JJ .. ~:~----·.··:·.·-~ --~-_..: ...... ~···J --~11 --~- ·---~ __ ......... _ ,•·· • •• 

velocidad del aguq y consec~~~ .. i;:em~R}t:}~ ,e)..:.-,qep~si to. •de--azólve .. 

. ,,!, 
'r·.· •• ' • 1 ~,. 

3 Corrientes acuáticas. 

Aún en rías dé suficiente anchura, con dirección de vientos en la 

' ' ... : 
.·· ..... -· .. :.. • .. " r -------y . -~ 

:. E~i ~:ii 
... ~- -· --- .. .J .. .. _/ 
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cuando se presenta este có.so. :sa· deberá buscar la orientación mas 

adecuada que contenga la_ resultante de los parámetros anteriores-

así como.el de la i:-esonancia que podría estar produciendo const:a.n 

tes movimientos de acercamiento y alejamiento del barco al muelle 
. . 

con los consiguientes perjuicios para la estructura del muelle y~ 

los equipos instalados 'y por que no, de la embarcación misma~ 

5. Vida 6til de la instalaci6n. 
~~== 

. 1 

Este aspecto tambi~n puede definir en cierta forma el t;i.po· de :mue 

lle a constrüir. 

En cuanto a los materiales que se utilicen, dependerán. de. las 
p 

guientes condiciones: 

lo Tiempo disponible para ponerlo en opcráción~ 

2. Dimensiones propias del muelle·. 

3. Disponibilidad de materiales 

4. Condiciones anfuientales. 

·-;f:·. 

l. 'I'iempo disponible para ponerlo en o_pe_ración • 

S l .... = 

• 

. ·: 

cuando la instalacióh:se requiere' ·con urgencia habrá que pensar e. 
utilizar. los materiales exis·tentés en el á:tea. Una sd,lucY.Sn !pllY 

:. E:=i E?! 
..... ~--·- . .J. _/ 

., 
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: .-~··\~:·3,,: . 
. ~ -~-- ~ 

-;_· . 

<: ~ ~ ':' : 

'{generalmente de recuperación) con ia. cual ·la fabricaci6n de pilo 

·tes. es· s.umarnen_te .rápida .. Asírnisriw, por, estar sometidos es,tos rnue-
·l·L .'.· ·_:·, .. :.1 1 ~-. _."~ ¡. '::. ·,• ,• }:;- ~ • ~ • • .'' • • '¡ ~ • , • .: ~- •• 

lles. principalmente a cargas horizontales,· ia tubería es también-
·.) : . . . 

una buena solución para la fabricación de la superestructura in--
. .. . ~ . -~;> 

:~.;,yc'luyéfnC!o: .. J:os .. ·el~inerit:·as que Te propor.ci~nan la 'rigidez adecuada. 

·· .. ·· . . . -~ ,· . > '. ,· 

::. )· ... ·; 

. .. ' 

S.i por el porte de las embarcaciones que atraquen al muelle se re 

,·:_,Cjti.i~~:r~~f{§ikm~gtóf'·ú~ ·birnent¿ició~ rnüy robustos. y dependiendo del -

<'·t'i~b de\' ~--~~:L'b>·pú¿dér{:·util:Liatsé pil-~tes de a6~r~··ó pilotes hue-­

cos'·' dEF 6'bh(?¿:·~t:o, furiliüs' de gtii~ diámetro.·· 
. ' 

. ·.·• , 
Sin ernba_rgo, si~rnp~e ~~e~iste._unª· r~elación. directa. ent~e el--porte - · 

... ·,. . .- ...... ··.•):· ... : .. ':·_.· . .::.· .... .': .. .... · .. ·;: · .. ;, ... : .'. ·'. ,: . ·:. ·.·.· ... ;·. •. . : ... ·:"·:·:· . 

' ·qe ~la embarcación ·y-· la 'prófúndidad 'del. agua e hinca de los pilotes 
.. · ... 

·. ' ·'donde se ;desplant'e :Ü{ Óbra~ P~r tal rriot'ivo y por la facilidad de-

.. fabrícáci'ón·'y'i:na~'ejb ··.1&F p:liofe~· de tÚbería ·de ·acer~, son los más 

.. íecomendábl~'5; ·.!para': m'uhilé~··q:&Ei·;~-é~:ib~in ~b~rc~~:Í.ones de p.lrte ma 

yor. 

no es solamente ésta en.· sí, sino que debe de tomarse· en cuenta pa 

ra fines de la pláneación terresire, la hec~sidad de contar con -



16 ) 

áreas suficientes para la localización' de ·tanques de alm~cena··~e.. 

miento bien sea para re~ieo de los productos o· para la- e:x:pedic.ión~ 

de estos por vía marítima. 

Dependiendo del. ~rea de influencia que esta ·t:e~~.inal ::de aimacena--
.. 

1' ·,. 

miento tenga, serán las dimensiones de los terrenosnecesarios. 
. . 

,:, ..... ! 

En algunos países altamente industrializados,· no solo conside.ran ~ 
···' ': . 

.las áreas para los patios de tanques sino también los espacios ne~-

cesarios para la erección de ~~finerias desde doride parten ;o~ pro 

Para l~.}ocalización de estas áreas terre~tres~ .. :se s.igue et mismo- e 
cri ter.io seguido para los muelles: es decir, ale.jados ,d~;l p~erto -" 

'.-. . -
~--­

'· 

comercial y en lo posible, lo más próximo a los muellesi para·. dismi 

nu_ir los tiempos necesarios de operación de los b~rco~" 

Cuando se trata de puertos prácticamente sa,tur;;tdos de, instaláciü-·-

nes y. cuyas posibilidades de expansión son· nulas o .carecerían d;_; ~ 

las reglamentac~ones de segU.;r:idad. para los grandes· super:tanques, ~-~ 

se opta por construir terminales ó puertos petrol13ros indeJ?endien-" 

tes de los ·antiguos puertos convencionales .. 

Sin e-mbargo, por lo cuantioso de las Í!l:Versiones y el tiempo que ~· 
. . ·' : - ~ 

r '-·e·-... ,. ....... , 

. ' 'c::r}i 
.. : L .. : [J ~ 

. __ ¡ -. j 
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estas requieren para su construcción, no es común. encon·trar muchos 

de estos puertos que den cabida a parc.os.que exceden,al tonelaje-

del or9en .. de. 250 0.00 TPM. ) ·' 

INSTALACIONES PETROLERAS MAR ADENTRO. 

Aunque es indiscutible que para condiciones normales el puerto es-

sinónimo de abrigo seguro para los barcos c9mo se mencionó al prin 

cipio de este capítulo,.- ,los- ha:rgps:han rebasadq con .creces: el tone 

laje de 250 -000 TP!'-1 causando problemas operativos principalmente -
/ 

en los lugares de des.tino del petróleo crudo principalmente. 

Como quiera que en algunos casos no es pOsible someter ai puerto a. 

s,_;_6d~':Lvas ·modificaciones ya sea' por· i~i taciones física~. 6 económi 

-o ·><'·.i:~·>·~:~·.\-··.~~·>--:.·;::::.·~.:~·~·~)-~~ ... -. .:.-.~--:-·:· ,: --~""---~-~~r -~~-:.--·:_.-_~--~~:.-~~ ----=:-:-.;: .. _ ... : .: . · : .. ~----~ ---~ · - -~~ -~-~~_~ · · .. 

cas, se ha tenido que recurrir a instalaciones que para la descarga 

.. _.¡_: 

de los barcos no dependan del abrigo del puerto para su operación. 
'.: -, -~- ·. ·. :'-~) :: :. -__ ... , -::-_. 

D~sde· iuego · .• ~es. desea.p~_e.. que- exist_a:. _aJguna protección_ .natural lo --

. . .. .- ,•-· . . ~ . ; '! -. ·. ·. _,.,., '· . ; ': . ¡'• -~-: . ~~ : ; : . .. 

Las instalaciones· pe-troleras m-ar adentro pueden dividirse en dos -
,.;..--

grupos- pril1c J.p'ales: 

\ . l. Flotantes 

2. Fijas 

'·· 



.• un 

a)· Fóndeadé:r.:.'o 

· b) Amarradero convenc·iori~tl 

e) Monoboya con sistema de fijación con cadenas en catenaria. 

d) Honoboya con sistema de fijación con un solo ramal de cade·~ 
na. 

e) Nonoboya con sistema.· de· fijación con ·brazo rígido. 

·: .. 

'a-) · 'l'orre· para amarre de· buques ·tanque 

'b) M.uelles: Isla 

.··. 

_Inst~laciones · flote_l1tes .. 

l.a) La forma más elemental para alijar o_cargar un barco petro 

ro es a:l ancla lo cual suc€de cuando· no se cuenta cqn las Ü~§ 

talaciones portuarias adecuadas o pÓrque n~ exü .. :::t"'' suficü:oYhLr'' 
. . . 

profundidad para que en forma económica se. aproxime a la CO"-''" 

t.ao Tal cosa sucede actualmente para abastecer lJe.:rma, ca .. ú1p,. , 

. 
fondeando e1- barco· alejé\ do de la.·c·os:ta· donde _.haya p:l'::'ofúndic!;.'ld. 

suficiEmte para operar con segu:r~dad y med"iante chalanes de ·-~ 
' • '. • . :. •· 1. •. ·- 'l : ~~:- ·, ~ 

poco calado se a lija el barco llevando el Pl5~t;lucto a tierra-· 

r ---- ~·-~¡, .. ·. ~ . 
, ___ < ' /_ 

. !-·- ; ¡.:._·,_·.~ ~ 

. '-·- ~ -

..... __ _1. _/ 

• 



.-.: ... 

,'· 

. . 
~- .. , , . ~·· 

. · .--~\\ 
·' . -

Fig. 11 

'·:-''. -._ .. :. 

·. o 
o. 

o o . o 

l.b) Affiarradero convencional 6 SPM lSpread-Point MÓo.rin~Í). 

19) 

' . . : . - ~:·. ·.. . 

Posiblemente resta instalación haya sido la primera que se 

ideó co1119 §9l.úci.6n de. ope~~éión'-más · o:·-menos ·continua para 

evitar ~1 uso de un pue~tb o por·la carencia de ~ste . 

. ~- · .. -~ 

Consiste. fundamenhümente en· un número de boyas de amarre 
.. 

( 4, 5 6 .. 6), co.nveni·ente.11ente- distribúídas para· recibir los ca-

' 
bos de Cl!ti1-lr.re, .de). ]::)~:r:-co· que lo tienden a mantener en una po-

.. 

sición sensibl.emente fija, una o·varias ·tuberías submarinas-
.• .. ~--- -- ¡.;_ .. 

de produ~:t:o• __ gPE:! v:.an: . .desde los· tanques· dé· almacenamiento en -

tierra has.ta .eL centro de gravedad del--conjunto-de---las boyas. 
: :, 

r-----y . -: 
En este extremo, se conectan varios .tramos de mangv.er.a~-9~~ hu 

__ . . : 1=- f I=i 1 

le que permitirán los movimientos relativos propios Cíe Ya em. 
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-·~-· ~4 

'F3; . " . 
·r.··cación debido· a la influencia de Jos elemente:.s naturales" 

l • :. 
.:¡<;'\ lEÜ. extremo libre de ·las líneas .de~mangue¡:as, irán uno.s boyari-

nes que identificarán por su·forma ó colo:x;-, el tipo.de producto-

que cada tubería conduce y servirán también para izar las· mangu.e-

ras a bordo y conectarlas a las tomas del barco procediéndose a -

la carga ó descarga del buque. En la fig. (12) se muestra en for-

ifi\i.i esquemática un amarradero convencional. 

~--------------------
Fig. 4 1 

\lultiph>bouy mooring ! 
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... i ~. .· . . . ·.:- . y 

con este sistema simplista· y hasta c1erto punto económico (si -

....... las prof·undidades necesarias están próximas á. Ta costa), lo;:; --

- costos :por con~epto de' dragado no existen porque ias .líneas se-

.prqlongarán mar c:dentro tanto como se r;~quiera.· 

Nó obstante, adolece de serios inconvenientes_debidos a que co 

mb se;rnencionó anteriormente, este tipo de instilaciones gene-; 

. r,almente 'tienen una .. prOteccÍón ·natural precari~ quedando expuef; 
.. -~-

· ta$· 'éi_la~·condiciones haturaJ;es'del lUgar,.-'comO··~·on: el oleaje, 

,, las corrientes, viento ·y· mareas. 
;~ . '( ~- ·:- ·. ... .. · .... 

··'···· 
.. .': 

., . . . ' 

Si bien el barco se amarra en dirección de-· la resultante. de los 
\ . . . . . 

elementos antes dichos, estos pueden cambiar sorpresivamente -

de dirección, principalmente el viento y el ~l~aje, incidierido 
' 

estos sobre el cq.stado del·barco obligando a la embarcación a-

niobra, amarrándose en una nueva posición más favorable. Lo an 

terior puede tomar de 4 a 5 horas, pero si el oleajE y el vien 

to son tales ~1e esta operación no pueda realizarse, el barco-

deberá fondearse a esperar a que mejore el tiempo con las con-

siguientes pérdidas que se derivan de una operación intermiten 

te. 

' 
l. e) Monoboya con siste.'lla- de fijación con- c-adenas---en--cate~aria. 

-~1 

1. · ··;,o'bservando los 
!" r ·-·-·-----.,-. . ..... 

inconvenientes que tiene un amarradero eón--
: L.:~i [J; 
........ . ..:. .. .. ./• 
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··~-,..--· " 
r~· t E:J ~-

. _____ :: .. -· .. 

-~~r,.:··· 
vencional de boyas múltiples debido-a las mani.obrq,s.gue hay que; -~· 

l . d . t- . 'b' 1 :¡· • . t 1-' ' rea. ~zar cuan o ex J.-? _en carn 1.0~~ en . __ as. coru~J.c J.ones ·me _eoro og1ca.::~ 

locales, varios laboratorios d~ investigaci6n hidráulica marítbna 

se dieron a la tarea de encontrar algún sistema, que permitiex:a -.. 
al barco seguir operando aún cuando las condiciones variaran en -

intensidad y dirección. 

Así, hace aproximadamente 15 años salió 81 mercado una·:_boya a l:.:':t·"· 

cua,l el barco podría amarrc:trse y girar en ambos sentidos. 360" al-" 

rededor de .e_J_lav según las c:=ondic.iones del· t:ic.Jnl:;o~ dando· como re·""' 

sultado la.monoboya conocida como CALM (Catenary Anchor Leg Moo~~ 

' .... 

r--··r· -· ., 
. 1 ; r-·- ' 1 · ~-~- : Cl ,_. 

; l ___ ~ L .. ) : 
... .1 .. ·.Y 
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FLOAT­
SINK 
HOSE 

HOSE S 

• 

Artist's conception of tankc_r,l_oadi,ng>puoy 'lith 
Hewitt,:;.Róbin5 flont-sfnk I"Íose installation at 
Koshiba, Japan. 

·: .· 

-~ . j 

;,~ANCHOAS new 

-~ ·- · -·--r-3--- · · Fl.g • 

J. 
' 

. ' 
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, r~~- , r.-.-.-.-{ ·~ 
L-- : ; ..... • 

l. Tubería submarina 
2. Múltiple submarino 
3. Hangueras submarinas 
4. casco de la monoboya 
S. Múltiple de distribución de productos a bordo 

de la monoboya. 
6. Brazo de_operación 
7. Brazo de amarre 
8. Brazo de contrapeso 
9. cabos _de amarre 

10. Nangueras flotantes 
11. Cadenas de fijación 
12. Ancl~s o pilotes para fondeo de la boyau 

!=~~~~~~~- . . --~~~~~~-=--~-----~- ~~~~-~--=---~--~ -=-=-~~-~~~~~-

! 

J..c.l.~ _TuberÍéi submarina.- Es la tendida· en el lecho marino de::;de., 

J ;J, playa hasta el lugar donde se localice la monoboya. Genera :Unen-~ • 

tt; cuando los diámetros son mayores de 12", ·es necesario lastra.r-~,~ 

lau para evitar qul,ll traten de flotar propiciando su desplazcuni(~.ntc 

d<Jl lugar previsto. 

tiUJ de la tubería submarina, es la unión de ésta con las marig-cter.ad--

<qllt: con~tan con el fondo- del casco de la monoboya" 

l.c.3.- Nangueras submarinas.- Corno se mencionó en t~l párrafo t,U').(>::' 

:ci OI!:" ,, üS la parte flexible de la línea submarina de ~onducción que 

.rdmot'be:t:an los movimientos de la rnonobqya debidos fundamentalmente 

~tl ol.eaj e y las mareas. 

r--·---r-. .. 1 
. ¡:--- ; ¡---. ¡ 
:e:.: b: 
.. ·---- - ~r1 ... --- ./ . 

• 
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l. e. 4. ~ casco de la monoboya.- Es. prác.tica.¡nente un .. flotador de . su-

ficiente capacidad pqra soportar. el pe~o. de .-los.-equipos inst~lados 

a bordo y las cadenas que lo fijan al lecho marino. 

l.c.S.- MÚltiple de distribución a bordo de la mono~oya.,-' Este com 

ponente. es la part~ vi tal. del fun.cionamiento del- sistema. Está for 

1'(\ado por yarias cá.Inaras concéntricas (según .. eL número de pro~uctos 

que se piens~n mover. a través de él) separados por sellos. que evi- · 
- •. 

tan la mezcla de ,proguct:os, teniendo un ~ristem& giratorio que per-

mi -t;:e, qu.e . el. conjunt:o gi~e ,según se oriente·: el .barco' sin- suspender-
: ·::.:::· ~ . ' . . . . 

la operación. ;"·.:· 

l.;c. 6.~ Brazo de operación.-. Es una estructura ,c¡onde se apoyan las· 

tu))erías que salen de. cada una de las secc.iones·delmúltiple <le 

distribución de pi'9ductos y _que gira. conj-q~tam·ente .con éste . 
. .,.._. 

. . . 

l:.c.7 • .:.. Brazo de amarre.- Este.elemento está dotado·de las bitas y 

cáncamos de amarre de.los cabos donde se hará firme el barco por-

laprqa • .Como. el brazo de operación, gira conjuntamente el· mú~.t.i-·-

ple de operacié)n~ ':. . '.Y. 

l.c.B.- Brazo de contrapeso.- Para,m~ntener adrizada la monoboya 

debido al peso. ~de los }:)ré}z,os al"lteriormen-te rn€!11_Ctof\ados sé requiere 

•. de. otro en el cual. se coloque peso suficiente para mantener la mo­

noboya n,tvelada.. · 

r ~~~---y,. -- -, 
' r-- 1 -- ¡ 

: t:. i LP 
~---, .. _,J ' -- ../ 
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1.c.9.~ 
' 

l.c.lO.-Man~eras flotantes.- Partiendo de las tuberías de pro~ 

du.cto ,:1ocalizadas en el brazo de operación ,se encuentran conec-

,. ·tadas un ni:lmero. de líneas flotant-es . equivalente a igual ntimer()~~ ... -

de p:coduc·tos que se. m~evan po:c el múltiple de dis·C:t::ibucÚS:n. g,;_¡-

tas mangtier.as tendrán. suficiente longitud 'para qÚe lleg-uer1 pm:>~ 

conectando a las tuberías·ae distribuci6n que :se localizan so-~ 

bre la cubierta del buque tanque. 

1.0c~l-lo= cádena~ de fijación·.- son los. elementos necesarios 

. :rca transmitir l0s esfuerzos en la ·rnori.oboya dir:e¿tame:n·té ai le-·~ 

-.cho :marino, manteniéndo.la justo arx:iba del múltiple subniarino ~ 

bajo ·cualesquiera de las condiciones meteorol6gicas r>r.:evistas 

.li;';h el diseño. 

El número de cadenas dependerá del tarciaño de los h~rcos qt:~e am~::, 

rren. de la profundidad de localización y pcir supuesto; de las-

.. ,· 

lA) . .,, 
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go, · si es arcilloso. el .. sistema de. ~nclaje más conveniente es a -
( .: .. 

~ . 

ba~e de ~ilotes. 

Este tipo de .monoboya es el que más frec~entc>..mente se encuentra-

instalado,· llegá:ndo a operar en· él buques tanque hasta de-

250 000 TPM. 

Las liffi.ftacior;es que pt·eSenta· ·este tipo de instalación, son ·prin 

cipalmente du,rante las maniobras de amarre, ya que es una embar­

caciÓn de porte. menor .Úi que tiene a su cargO las operaciones de 

dar .los· cabos de amarre. y los extremos de mangueras al barco, si 

tuación que se vuelve díficil si la altura de .ola es_ superior. 'a-

8 pies. 
..... -. 

Asimismo, existe la posibilidad de qt¡e si el barco .no tiene :pre-, 
caución durante el tiern:Po que esté operando,· y no existe viento-

ni oleaje, ,tiende a 'irse sobre la monoboya ocasionándose averias 

a una estructura que tiene poco margen de amortigüamiento~ 1 

l. d.- Monoboya con sistema c;le :fijación con m.solo ramal de cade­
na. 

Esta monoboya conocida por las· siglas S. A. L. M. (Single An'chor --
. ~ : 

.. 

Leg Moor ing)- ·tr_ata_ ~:de ;évi ta:i los dncO:nvehientes mencionados en -

el último párrafo de la monoboya. C.A. L. M. ver. Fig. (14) . 
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Al uuedar , fondeada con un solo ramal de cadena tiene mayor faci-

lid61 de evadir o amortiguar un impacto directo del buque tal!que. 

ver, figs. (15) y (16) • 

••• 

1 

... '•' 

'· .. ~-.· · .•.. 
. •· ., 

., ., .· 

Fig. 15 

' . 
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. t ••••• l 

--~· ...... -.. .~ Prácticamente. consta de las mismas partes principales menciona-

das para la monoboya C.A.L.M. a excepción hecha de que las cade 

nas de fijación se reducen a una solamente y que las mangueras-

flotantes en vez de partir desde la monoboya, parten del m6lti-

ple submarino. 

Este tipo de monoboya es generalmente usado para buques tanque-

de gran porte (hasta 250 000 TPM) y en lugares que por gran vro 

' .. 

fundidad lamonoboya C.A.L.M. tendrí~ que .ser de grandes dimen-

siones para soportar el peso de las cad~nas .. 

De estas monoboyas hay instaladas.una cantidad muy reducida en-

el mundo. 

l.e) Monoboyá cen sistema de fijación.con brazo rígidp. 
··' 

Esta monob~ya es una variante del S.A.L.M. y es conocida como-

R. A. M. (Rigid Arm Mpor ing) . 

Este siste~a substituye la cadena por un braz~ metálico estruc-

turado con celosía y la manguera que partía desde el múltiple -

submarino se convierte enuna junta flexible y un·tubo·dentro-

del brazo metálico. Ver fig •. ( 17) . 

r--·-y· ··· 1 
.. r··-, . 
. ·- t !1 1 :t..:_¡ t)' 
--........ J .......... :./ 
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Fig-. 17 

En el múltiple par~ pernri ti:¡; el libre ·giro de la mónoboya', ti e-

ne un sistema Cardán además_del múltiple de' distribución de'pro 

• 
duetos que en el sistema CALM está sobre la cubierta de la mono 

boya. 

r··----.,... - , 
1 ( 

:e-·!¡-,¡. 
: ,_:_: d' 
-- ___ _.J - - j 
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De este tipo de boyas se proyectan instalar 5- en las proximida:- -

des del puérto del Havre para B/T hasta de 500 000 TPM. ver fisr. 

··18. 

r--y----;. 
- ,~-- , r--\ r 
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~--~::~~·: · 2. INSTALACIONES FIJAS 

2. a) Torre para amarre de bugues tanque .. 

Como una variante de las monoboyas pero bajo el mismo principio -

de permitir el libre giro de la embarcación alrededor de la ins-

. taÚ1ción de carga o descarga, se desarrolló un sistema que no se 

encontrara flotando sino apoyado firmemente en el fondo.· 

Así se inventó el sisternaT.T.M. (Tower Tanker·Mooring) cuya es--

tructura de apoyo tiene mucha similitud con las plataformas de --. 

perforación marina, consistente eri. una torre prefabricada con tu-

4lt bos de acero huecos que se coloca en el lugar a~oyándola si~ple--

mente en el fondo. Para su empotramiento, se pilotea a través de-

los tubos· verticales que forman la estructura (Jacket Type.) me- -, 
diante tubos de menor diámetro hc:sta en~coptrar ].a -~c-ªpa resis.tente.-~ 

Acto·seguido, se sueldan los pilotes a las tuberías exteriores en 

su parte superior. 

Posteriormente, se instala sobre la estructura previamente f~.jada, 

la parte propiamente que constituye el sistema de giro, amarre y-

carga. 

Esta instalación .ti~ne la particularidad de cargar los.ba~cos por 

la proa a diferencia del resto de loS demás sistemas antes mencio 

r· -- --.. ..,. .. ' 
nados en que las mangueras van hasta la mitad de la es1-c:::,a., ¡?el 

: 1:::_; b . 
barco. Ver fig. (19). ..' ./ 
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COUNTE lt VJ ff_~H_!..__ 
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HEA_O __ ·---

SELF EI.EVATED 
PLATFrHlM 

250.000 ÓWT. TANKER 
'!'r.,.....,.,..,,,.,. . WITH BDW MANIFOLD . 

. ,....IP~~-r ... '* ':", ¡ -~+,Q-, t'IP'T"""'\~-r ~¿r•:-u.·-~;~·-""·•~··-·~··..-.- .. -1~~ 

. . 

Fig. 19 

De todos los sistemas enumerados anteriormente, en los cuales de 

acuerdo a sus diseñadores tienen ventajas unos sobre los otros,-

se ti~~e algo en común: 

La l~itación del número de mangueras flotantes con el que pue~-

den o~c=ar ya que por experiencia, se ha podido comprobar que --

más d~ 3 mangueras y sobre todo de diámetros g;ran.des ( 24"',0), 

tiende.:: a enredarse y a dificultar las maniobras·de·coriexión. 

Además ,?or el n(unero red tic ido de mangueras por las (~~- ,rue~e · ope 
¡. 

.. e:- : r-·) i . 
' l , ;--. ' 
• J ... _' i... ___ : 

.. -· . - .¡: :.1 

• .. 
' 
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rar, el gasto generalmente nunca es superior a los 50 000 bls/hr. 

lo que incrementa notablemente el tiempo de estadía de las embar-

caciones, sobre todo cuando sobrevasan las 200 000 tons., ],os--

tiempos se vuelven muy significativos. 

2.b. Muelle Isla 

Ante los inconvenientes que presentan las instalaciones-antes des 

critas y donde las condiciones .locales lo permiten, la instala- -

ción mar adentro más eficiente es el muelle isla. Ver. figs. (20), 

(21) y (22). 

~·1 
1 
! 

. Sea island facili ty 

OGJ 

¡;--• 
- 1. CJ. 20 

r· -------,., - . , 
' 1 ' r-, f 

'--· ' C"l 1 1 , ¡---. . 
• ,__ 1 ¡__i 
' -- -. __ ,J . - ./ 
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Fig. 21 
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' 

Ji ter.· en 

t.ub\2.1:' ías · s·~;~:-;rnar inas que lo alimentan. 

Jt,as ve:ntajt:.3 principales que presenta con respecto al resto de 

·.las instal~iones antes mencionadas son las siguientes: 

1" Pueden a. traca.r dos emba:r:c:acion es ' 1 t •' . s~mu_ ·aneamente! puee:¡ 

con do::-> par:aJnen-tos. 

ca.rga porque pueden conectarse tantas garzas como t.omas tenga .el-

. ·.barco a bordo, pudiendo ca:rgar del orden de 100 .. 000 bls/hr .. por - e 
par.r:.unento. 

J, Su ¡.:.:osto inic"ial posiblemente sea mayor pero con la e:t:J.cienc:L~ 

,;;;-e operación que t.iene se amorti~..:a rápidamente. 

r::l ~mu~J.le isla requiere pa.r.a ·su inst.alación c!e 

'Sf.i,:!G·t-:; sumamente cuidadosos de cuando menos un año ( 1Ú1 cic: lo· t:~sta~ 

pues el ~xito de su ope~aci6n dep~uderá que quede crien1cl 

oo a ia resultante o'btenida de las fuerzas de vi.entc, oleaje y <!S 

"" ,;r.•El:t)J, d.is¡¿~flur t.u1a instaiac;:,ión fiJa mar adentro de,be de seguirse el, 
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l. Orientación del muelle~ 

a) consideraciones 

a.l) I~fluencia del paso de otros barcos en las proximidades -

de la instalación .. 

a.2) Futuras ampliaciones del puerto. 

a. 3·) Zonas pesqueras próximas. 

a. 4) Evitar derrames. de producto que con.taminen la zbriá-.-

a. 5) s·eguridad. d.el barco (durante los atraques y operación) 

a. 6} Construcción segura. 

Condiciones críticas para atraque y operación'. 

Se presentan: cuando viento,· oleaje y corrientes suman sus efectos , 
incidiendo de través· al barco·· y..~ ª1 ~muelle. "Ve~ ~f.ig.-- (·23)'-~ · 

l_ ' 

-~-

:· ; ~/ 

.5"/ r: 

1 

- --· 
t-iuelle. 
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... i 1 

' --·" En la tabla de la.Fig. No. 24 se resumen.~osvaloresmáximos de..:. 

los factores antes mencionados para instalaciones fijas y. flotan-

tes, durante el atraque y operación de la embarcación. 

Oleaje corrien 
Tipo de Instala Vim to atra-- te atra Viento Oleaje Corrieútc, 

.... atracando cando. cando. . o:eerando Operando Operand_o . c1on. ,. 
1 

Tipo fijo(con 
estrüctura ae 

•' 
~~-~ 

pilotes. 15m/seg. 0.7 m. 9· 5 ' 
nudos 

15m/seg. 0.·7 ¡n. 0.5 nudo~ 

Tipo flotantes- e ( SMS ·, CALM, SALM, 
RAH). 15m/seg. 0.4 m. 0.5 15m/seg. 0.7 .m.·. 0.5 nudo: 

nudos 

Criterio para decidir el tipo de instalación.' 

l. Condiciones naturales. 
2. Método de construcción 
3. Seguridad de operación 
4. Gastos requeridos de carga ó descarga. 
5. Costo de Construcción 
6. Costo de mantenimiento 
7. Area de la dár'sena de maniobras. 

En la tabla de la fig. 25 se mencionan en for.ma comparativa los -

requerimientos mencionados. 

o 
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1~\:l{_L_!:-s_I ___ T_T tw1_------:CAI:_M ___ SA!:-M ___ _f3A_r~1 ___ r~ Po_L _ -¡ 

L 11.11 T /,C IOIJES 

'· rru.o u r 
OL/\S 3-4 Pies 

VIE-raos 25 tJudos 

r~ ~-- ·¡;,:·;;¡ ¡~ Áuo ___ -+-----~ 
1 [L nAHCO r_ 

OLAS 

V 1 F. IJT O S ~·O. 1/udos. 
..... ···--·- ·---

14-I~PiH 
1 . 1 

1\ RE/, DE 

.·······. 

2 5 Nudos _______ ) 
! 

1 
Mós de 15 Pies 3-IOPies 

60 Nv.dos ---- '30·50 Nud:>S 
-~-------------'---------------

10- 12tJudos _.._ 

40 H~dos · 

3-IOPic~ 
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------------· 
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1.1t.~~I03R/\S . !1\u;uNI.SVECES S 1 S 1 
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- ··--------··--------- --~- ------~------.-·----------------·-···--···---·----

ltl\'fiiS ICIJ /, L T A. 1.1 ODERMO M ODf flt,DO I.IQ()(hADO I.IOOE F\t,Ov i:3 A J·A 
--- ··-···· ··------------·----- -----·--····-... --- -· ·····-~···--·· 
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"' 
Dimensiones del canal y dársena necesarios para instalaciones~~k:t 
tro.leras mar adentro (criterio japonés). 

canal 
P~ofurididad: * Calado + 0.2 calado 

* Se refiere al del mayor barco esperado. 

Ancho.- La misma que para la del canal de acceso al puerto. 

Dársena 

l. Profundidad.~ Igual a la del pu~rto pero con una tolerancia de 

3.metros para buques tanque mayores. de lOO 000 TPM. 

2. Area.-

a} Para muelle. Ver fig. 26 

1.5L 

Fig. 26 

0.5 L 

L = La eslora del mayor barco esperado. 

b} Para monoboya. Ver fig. 27 

1'-. 
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e) Ama rradcro convenciou:1 1.. Ver fig. 28 

() 

OQ 

¿<'> 

·~.o.,,. .. • ., 
.. 
"' "' 

o 

., 

L= Esi"ora del mayor barc'l esperado. 

. Profundidad de tuberías suhJ!!'~_rinas.:. 

.. .., 
".,~ 
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L 

Fig. 28 

1 . 

En el caso de tuberías submr.1 r-inas que se fondeen para comunicar -

la instalaci6n marítima con las de tierra en áreas de tráfico - -
,. 

~ntenso o posibles áreas do rnndeó, se· deberán ~lo,~ar ~en ~c~p~-~ cu 

biertas con arena y grava a 1111a profundidad al lomo del. tubo de -

4. o m. bajo la cota máxima [itl:ura: de1 área. ver fig. (29). 
·' 

1 1 1 -..-. /:.. 9 o 

... " 1 ., 

.. ..,.., -----'--'-7--...L.---'--:" 

- . t( íe/J~ . ..1 
. . () 

.J' .• 

4-m· 

. e · r -------,-- 1 
F i g • 2 'tJ""- : r-·, ¡· 

·e~-¡ i:-j, 
·~·-··- __ .: - ·- ...F 
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Esta profundidad se decide actualmente de acuerdo con el lugar -

particular donde se vaya a localizar la línea; estando en fun- -

ción de lo que penetre el ancla del barco mayor al fondearse. 

Ver. f i g. ( 3 O) • 

() 

o 
6 

6 
o 
o 

~ 

/ 
T· 

Fig. 30 

Una vez que se ha dimensionado todas y cada una d~ las instala--

cienes del puerto tanto marítimas como terrestres, se procederá.-

al diseño detallado de cada una de ellas, debiendo darse al pro--

yectista una serie de datos con los cuales tendrá suficientes ele 

mentos para llevarlo a cabo. Esta información es llamada Bases de . . ' . 

Diseño y consta fundamentaJ.¡nente de los siguientes co11cepto's con-· 

las variantes propias -de cada instalación: 

•:.l ' 

~-¡ 
~--~ 

·, 

•. , 
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,,---- .. r'a¡""'· .. 
¡- ,.,,, 
~: : __ , l. Alcance. 

2. Sistema de coordenadas 
3. Localización 
4. Tipo de muelle 
5. Orientación de la insta-lación 
6. Tipo de buques que atracarán 
7. Nivel de referencia. 
8. Amplitud de marea 
9. Nivel de Operación 

10. Partes principales que constituyen el muelle. su dimensiona-
miento en planta. 

11. Velocidad_de atraque 

' 12. Angula de ac,ercamiento al muelle 
13. cálculo del pe~6 virtuai de la embarcación 
14. Fuerza .del viento de disefto 
15. Cargas verticales 
16. Zona sísmica 
17. Materiales de construcción 
18. Guarniciones 
19. Drenaje pluvial 
20. Sistema de an1arre 
21. Defen.:;as 
22. Ancho de la cama de tubería en tierra 
23. Productos manejados 
24. capacidad y presión de bombeo 
25. Sistema de carga y descarga 
26. Charolas de perrame · 
27. Tomas de combustible· económicQ 

~--28·.-- -caseta ele~operacion 
29. Alumbrado 
30. Luces de situación 
31. Sistema ele protección contra descargas eléctricas naturales .. 
32. Sistema contra incendio 
33. caseta de vigilancia a la entrada del muelle, es-tacionamien-

to y barrera. 
34. Servicios complementarios 
35. Escaleras ele acceso 
36. Pro~undidad de dragado 
37. Dársena de maniobras 
38. Prevención contra .la contilininación de las aguas del puerto. 

e No solo bastará con especificar escuetamente las cara~terísticas de 

cada parte de la instalación, sino que deberá incluirse en cada uno e -·- .. ,.. , . 
' 

(. 

' /"'"~ ' ¡-·) í 
1 - , r-: .. 
• ···-- 1 i-... ~ 
'- ..... ~J... ./ 
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de ellos, previamente Una justificación o explicación ·del·rñotivo-

de cada uno de los valores impuestos. 
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··15~.: :8;1 dicho. 1x:c2'to ::>e construir$. Lm nuevo.·atracaU.ero. con instalaciones~dé· almc.oenar:lientc 
TÁi:Jbií5n ~e. -in~t2:léi:r.'á w'i' cí.1;rga.r'lero cl-2 huquec c:;on· uha' capacidad de e.ooo t/b.. ·· .. Por otra. 
páJ:.t:~·, GC: .c'.r.'l.i~rá _eL:ca:it.l' d~ acceso. y' se' 2.npliará la dároena de t~e.niobras. El calado 

~p:éev"ioto es cl.e 16 m. Lclc[;Jás, se nece:~ita u..11. rompeolac. . . 

16. La~ f,l!'i:O.Cipa_l~.S .. Jlélr.thlas··cJ.e .dáJt~~·. ~~1: :pro'y2cto GOn laG (}l'.C se indican en O} 
cuadro ::r. D8 elJas :c;c han d0du·c·ÍC~ó lo's derechoa ele aduana Y. otros it::1:;:>tte~to!3~ 

. ¡. 

--·.:,;·- , .. 

Cuadro ) ~ . 
., •.. -

¡ 
1 

:l.. -• .. 

--,-...,..- < _,_,........~~;.._~_:...~_:_-.;__--,-,-..,. ... ,-., _-:-, ,,...,_ -:-... -. ...,_;,_.:__...,-:..:~--~;,;_-. -. -'-.-.-."'". ~ .. -.,_-....,..,..,. ~---' -· . 
.<: ·J.rii10i1es de .dól-are·o 

; ..• · ·c.· - ·d~.losEE.uu.·: 
} . . :' .· ~ .• ·~ . . '~- . ·: . - . 
;~~-~~~~~~~~--~~~.-... ----~~--~~~~--~._~-r~-------------------

:rtocr;eolas (LóOO mt.a '15.000 dólare.:¡, l!l), 

Dr:~.:;aclo· (4,0 rhllohcú:; ¿[~ ·~5>:.:~. 2:50 o.ólares' 
por ~3) · · · ···· 

. :. 

: :·.-

In.::t2.h:.cione::; de almaccnarnien~o y 

¡ O~ro:.::· t)~¿h.:ljoB de -ihg,enierÚ:I; ci vn ~ 
~~ . o'-~ ~· 

.:,: 

1 Costo :t.: ti:L_l 
.---

. ' 

.·,. 1,:.;0 . .::> J 

lQ,O 

·~ 3 ;'5' 
),O 

_·2/0 

·4,1 ·5 ' J. . 

-.-.-- ·;. 
··7 

· .. 

-~7": .. :! ·= ~" ~i- ~~- ~~ ·. :' ... ·. . ·. ~-' '·. . . . 
17. Los t ;.·o..rJc.jos ele a[nplia,ción d~·t~rátr~\lirid's ;tres dfio~,,· .. 'entre lo3;;;_qJ~a.teo se· 'di~tribuiráTt 
los ga::::tos c. '!:'Ó.:>.0n d:2, "t(, r:::j_lor)es ele dó'1?res t:l prit1cr afio, :.12 n.ill~1'ries C?l' ::;·eg~q.ndo,. · 
y 10 willon.: . .:; al terc-?io\' :- , ·· . · ... . ... :·-:;~·,:> · 

. . :·:· .. -.. '. .. . -. . . . .. ·_ ~ ---~ . - . -. . _-: -~ .. . _; . . . . 

18 ~ Se ·1~n: é.Jtir.~¿Luó (~u e., aw1~ue :.la vfda: -fÍ'sÍca. él el proycc:t<;> e::::ypo.~fi"pl~ · qüc · ::.í'efi: r,ü1~ larga, 
su vid.:i ecÜ~.or.·iica ut::t:A: U:e_l5 <;t[íós. •. · :-·•.:;:· 

,.·: ·-··.·, ,: '·• 

19. T..o3 co~:;to~:; anuales ác· con;36rv.J.c.ión y ftJ.nci?,nar:liei1to .ce ha:il.:c~lbtilado cri.:l'::eii¿:lón 
de d.óln.re:c. - . , . . .· .. . : ·· · · ·: .· 

: . .;:~:~t<-~.· ~. . :·,· '·,··,~-·~.t~t 
J. ~1··· ·,.. ·1·: '1· ;. t·r :'.··f'·i .: ·,....-. ,. ·'· ·.· ... 
. na. 1 :n.~ l ~ ~.2..:.:_-~·:!.!'- "':~~~.2.:;.. . •" 

.2ó.· . Si !"tv· :~::: · i:::ccc LÍ·:::i.nvcr~~i6:r.. nc:c_w.~n:na ·.x1:éit' utilizar n~~nele::ro:: u.·~ i·f2S~~doo·;:-¡rrút'ia.··· 
.anucncí~ n.:~t::. ·ar:ú2.l dc·.tondo¿·'.c~n9 '";'".ól;úS11c úC:~ 1[~ vcnt~--<lc 8 rr:il1onec-<l6't'o~1eiao.aa de 
t:üncral d:: l;ie::.::co 9. lil. (.;~~:;:.; cs·cic· 2j-4 thillones (.}l~ doin:r.cc Y·. . 

z.l V{;::.:.;e el Cl'.ad:co 1. 
'. 1 ~ • 

.. ~ ..... 
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-· 21. eo~·· la c:o~1:::irucción de la:::. instalaciones 'reql'.~rüla~ !>tll.~a. buque c. ·ele ·125.000' '1'1~·1, la" 
a~tli.<crd·r. :1.;: ~ .. 1. étl~'.lal u e .fondo o· ce cl(:V3 ;~. 12 ~ 2 f.;:::..!.!cne:.; •. :o tlólart.'ls iJ. El.1 e::::Ll. ci.L¡·.:. ::;e 
1!':-:b.;::-:r: 1.:-J:.; o, 7 :nillon<'!~= d•.'! {.tólaroi. ;¡U;::. :p.Cv(~Hcir~.: lu. \•<mta· ~ lu C~D ele. e :::illone,s C:e ... 
tonela•l4'.$ de oin~rali de 1as·{!ue :5 t!liiloftea f:Je tran~pgrtar!an::a··,m··:oos.to tnréi:tiOi··uo~· 
to[iGJ~~-U, y lo3 Ih5 !:iillcneá dé dóJeú:es que se obt~~ch~ía.~.do lan v~ntP.O ·cre~tm-..ñr;ut E:¿"l 

(';i í}¿~:::c::::.;:~.o j.?;.;,~onS:;~ c:uc ·1!!tOD.C2.s-~~zul-taría econ~.aica,!i<:.:i:'.;c: acce~ible ,!Ml.'a Fc·l.'J.·oltúldia.~ 
. . . . . . . ,• . . . 

22c El resultacl.o d2 constrnir instalacione~; para {.'Tan~lero.u de 125.000'·'l'l'fl CS¡¡"-pll.e~~. un 
au¡;¡ento de la ·atluencia neta de fondo::; de 9,6' millones de dólaref¡l· (12,2 - 2,4 millone~) . 
al ano !1/. · · · · · · · ·' 

2), I::jton cálculo e ne ba!'Jan. ~n la e::istencia de· contl.·-atos ·con la CN&~ .y el Ja!lÓlJ_pará ·. 
Bl~¡¡üniG·~rarle~ .la cuntidad conveni<ia. al precio net.--ocladoo. . 

24o I'• .. rcrolm1í:lia 6ritá'!~.ota(1a ... de mudió3 recursos n~:túi-eXes·y.~iieile' .. üiiñ économfá ilo:ceeictai 
te:>~ eoot(:&1h\a 11or activicl.e.deo de explotación de t~ir.e~a.lec ;r do industriali-zación;¡¡ sobra '.· 
todc. c::1. el ~r;cto:c de la ma1w.facturas orier•tadas haci~a la~;:porlaciÓn.·o~.Estas"""u.t14;:i:m,~~s=:'h~n"""~=~~= 

=-=sid0='¡:o¡nc~1t-a<.ki:::=~·~pl~or.1ovrdas pór ··una=·ace·r-ra;.rá: · 1)ol !t ica ·c;Uliari:iainent ~ t ~) (;~ "corioó:.::úr.l a e t:t·e,:;·¡9.,, 
rozo~ c;.úcidios e incentivo:; ·é'. ).os inverciouiE>ta.s extl,"'C.t'je:r9C~ · · · 

25~ . k. ccono!.a.Í:!. de r~rrolanc!ia. ha loex·a<J.o una r~~•ida c~>ansióll en .al tütimo. d~t:~r:ioo _ .1 
D-: 1965 a 1975, en ní'ccto, el producto interno bl.:--tto aunentó, casi ''os vcée~ y Clcdüt¡ lo 1 

n._ue rn::_)r0:v::,ntr m:a ta2a .;~.nual de E\.1.\i!lento del 9.5~·. las inver·sioncs. brutan aumoní;m:o.t'i~ 
po:c !;L:. !J:.•.r·te, ;,,:!:.: ele O v.::c~c ~ l~c ilwersione~ b¡·n.tao ~ji t:•a<!ui~"'lria y Cl<!Ui})O .ce oluvaron 
ele;: 100 ~- 700 :.dllones de dólares·, y el componoute tlu !:Wmtfaotm.·as t!c la pl'O(aHGl~ión. inter:~ 
na 'LrLttL'. a!.~UcntÓ en cerr;a, <lel 15~~ al afio. 

26. l~J. ~rJpl e o u::1 la::: inchH.rLria~ 1.:1inera y r,;am.tfe.oturel."Ei.. ce· ha triplicado; de hm.::hCJ 11 en 
altr~li1a!; niJ'!r.n lmy C!llG cor;t.ratnr a. trnba.ja.dor<:t:o r::izrar.te!J. C:cl ot.l."'' le.do i;.t: la :trohtCrtl, 

27 o L.':'.!J re~cr·vo.c tlt:: divin~.~ :.on favorables y la O!'.lan:.e clobnl!Cae l'UCX:W se ha ·r.:.unt;.-1n:l,h:; 
con¡;¡".;t.r;~O:::cr.t~· h.'ljC .(.;Ortt:!:'Ol. Codo' la.3 cli vi:k'\::i ÍlO e:;c¡:Ú;eailt fiu. 'ad(!li"islcfón. 'tiC 'riú¿)O:gc Üf 
:p....._ev ().e l'Üll~".no. 11:dmil. cnmbü:~l·ia :J. 

-
2~Jo P"l~.lC Q. ~:.:tr ... con:.ddo~.ble c::¡')an~i~n l.lnaneiero. 'Y m-:m~ta:eJ.a, loa ;_:;:¡_:·ocio~ Q~ h.:'ü\ f:l~.t;;te~ 
nü:.o i;~':$t;:.~rt~ v.:·i;::-.lú..::3 ... 

29. !::1 C~ntro 1.:0 l>lanific~.ciÓn .Económica ul)l Gobierl"aO -.cree QUC lc:c; ).?l.'CQi.O!i> 30:rt :t~lr:rt.b;0-: 
n•Jnt·:: Co;):.:r:~tHi\~t::..s y. da\.1.a ·la eituación ele pleno ~i:!l'lleo en el l">aÍO~ loe i3ala,Jtiou <Qüé· ct~ 
fK\(;';,m :..'CJ)rc:;;~ntd"~ el co:;to de ·oportu.nida<l de la f!.ano r.:c:r obl:'a f/., · · . 

......... -·---------
}/ Véc.:.(;. ,;1 cnad.JL•o 2. 

::_j ·Dicho ,1,.;~ ;¡tro !!!~,~.o, i"!l increi.~~nto d;~ ln arlut'tzci;;-. n~t~. ''~ fora,J.o~~ :fll."<;JJ'if'ic'!n~ l!dl · 
w.1r.:~:)to u o G, :: .'~i,llonc~ tk uó~Q.rc~ (e, 7 - 2 111'1 ll~ill.:n;~;;) ~~~ _lot: l'-cn~r~fifL~~- ·.P~,~~ct~o;¡§~~:L\1._' ··: 'e 
(!.e: la c::-,iJOrtr.(.;;tc.!J ll<J c•u•"rcll ct~ h:t.er:ro.:::. la CE!., el "J7 ,5¡ ... Mil cua}.. _.(., .ml.llo.¡)O•=- ~te ._""o~:u-i . , 
'Íada~) 14ltet:c t:t'.~l~·!::l.~ortt:.<::J:t t:ntonc~s li un c~sto ir.tí:r'iol· y la erh~cnc::!,a nuta ck h~'li rii:t""' -.". · 
llÓr.~~ ·uc úó1r.r·.:~ d~ efectivo,. rec::•JUa.nt«'! t1e las ventE-. .:; ~-1 .JáilÓrn., . J.,z:·J· !mt1tt. a::. i;..,; 9·vB 
( (.,:.; ·:- J ~ ~) ;;;H lon~~" ····· · -· ... -- ·· <. 

5} i-!n cü ~;ruyt'~tCI úe j.¡w·cr:::;ión no hay~ .!'IO:C le t.:r"1to~ t~n~ reajuc·~a:r· c:::;(?,:u :x:.a:Jl."·t.hk::~ 

!i/ ?"e :.;.1 ::, f:Cl:t lo t :~n'i:ry, 
}.lll>·;>::·o::'~ t ~ •· 

. ' 

c~tF~ _:r-.r:::::-j•; .. nktr· hi.!'+·~~:t: ,;,~;a;;; l);:.r~ic;).a;.; ~lo {l;~lil.t\9l,;- en ~l · 
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- 30. Bl· CC?ntro de ·FI2ntficaé . .ión, ~cb_nó1,1Íca' del G:obic:cn:?.,j:{~\tija:tto·~ eh. ::el, .I5/j la· ta:Jc. de 
· actu<.:.lizáCiÓn-_ C.:_U(L .-3e ütil_iz.ir.:Í_j_).al?a' ;¡:j·/altiar· eJ.proy<::cto.~. ,' . 

-.- ., . ·-.. ·' ~ ' ; . . . - •·. . . 

·--.. ------ .. -· -~:~:_ 

.. . .. ·· .. ;_.-~:-1?~< .. '.- ' .. _.;_ . 
31~ kt. ~valu;;.ción clel proyecto ele_ inversión es .re_~~-élya.mente sencilla. _ ITo obstO.nte, dado 
(!L~c-· .c·8~:-~-c~:_;· y "!72-:!l.·~l~iclo··s· ... -~.;c·· ·.ór·ac\uc·on _Gi1 ~--~ ::.~_~iiJ:t,9~ .... af~es.~ .··0:~ if~ce~~?-~ie actLl..o...lizarlqG ,'· 

·cuaclro 

1 

_---C-o-st~o~c~-. de---~------~--~~--~~~--B·--_----~-------~~~._-_--- ---V~~tb~r-l-.l-1c-~-v1·ob¡ 
Costo::; de . Costo _. . .. _ en_Eal.C..:l_ o_ s_·_ --· --_ · . --~~- -_ac-____ u_'_a _1_:.-:a.c.o~_v. __ 
· _ .+_ 1-. :._.¡ ¡- co_nservacJ,ón· .t.ota-l' Benef1.C1.os , 
Ca·n ~a 2:1 • 1 t- .. , - neto.., . - l - 1 -_ ~ . : ,· :: _ .. <· y: exp o. ac:1on _ · · - _ · · · · ·_· 

12
c-· . -_ · 1 r~r · -· .

1
---
8

G__.. 

1----~--....;_; ______ . ~'---,--'-'--· ';i_ ~--~--"":--·-·._--"'-'-". :."'--'-'--·'-'----_-----+---'-!---;·-"-:_~_·----:-! .. . .•. : .. ~~-- _;:> •.. · .. )1~-~_:_¡.-~J~ 

1 ': ,·.. ,~-__ - :1~ 

. i 

. -.16' _ ... ··•·. 
·--

12 

:J): . 

. : 7 ~. . 

t;) . 

·.·. '·· )) · .. 

- -. 

lC) - 1 . 
~: . 

Val0:c ndo é:'cctuc.liz~o.o 

· .. '- :_ o 

·,:.. , . .. :i2' 

. ..,,~--·::' ¿· :¡
1 

•• :10 1 '-
--·- - -·!· ··1' -¡_-.--1 1 -9,8 

l-. 9,8. 
'·- .·.· .. .. .._ 

,; ~ : .. 

-· 

-· .. ,, 

--16 

. -12 

· .. ··¡' . 
.. :··.·: ' .. - ··' 

1 -. ¡ ': ·.·. 
:· ....... . --

-.-

1 

1 
-~ ¡ .. '. 

,-

1 .. r 
l ¡ 
! 
1 

9 
•f'" 

.:-,o 

-:-7,1 
·-42;7 

j 

1 

·• o_,c --·j __ 

----~·-· r 
1 ' • _, 11,7 1 

." .. ·~·:-··~ .. ~ .... =:::.·.;..:~> -

-9,1 
..:6,6 

)3,0 

. 1 

1 

- ·-.,,. 
:. . 

.. ' ::-

.. '• ; 

.4,2 

- -· -:- !=/ ~oclos ia" c()s:-ca~(~~r~i~~/ic·~o-~---~-~~''"c'obptit~~ri' ~-~1_:,~~1:~811~:é,'c1e -~Iólarcs ~- _.- .. 

Ji/ Actualizado al él]i'c{O'. (ru1o eú.-CU};'S,e:) cy;,~'édondead'O'')}~f.}tc?. las décfnlaG. 
• • - • .. •• ·~:'~::·;:.(~~:: __ • • -, ,.:._- . • : • ' • ... • • .. :·' ;.,_·~·: .. \ ¡-•. ~. ' •• : _.,:,_ :._ ~;;· .. · .--:-;.:!;_;,.' • . . SJ I0.: ·:c.lo:.:-.;;.J t'·.u e.,:; t.a.:· fila :r--:;,:;:._..--,<ié'n.t-an .el ;valoi~ 'actu.aliú.ci:i:r:o:cfi"''ln:' c0 r:i..-:icnt•'2 

beriéficios· noto e de 0., e .·r:Ii1J~~-~f.c~ -:~1E<~I1~~!:~·~:"}i?sd~;/~'i_:i.iro --(4),_}~-?,~~é··:~~~~:.:fp,:(ie). :· 
_ _ :_ y La t0's~ dC ~c:tual_:i;zctci6n ,_a_ la·;qpe.: el VEA -::: O '·(lii llamat.l~1:·:.:·'€asa<[n~crúo. ·c1c 
re:n~abilüia<l} puccle ol)tei1e:cse á::.)ro::'icl<:\damente coc1o' higlic: ., 

4,2 1 
-·. ------_ __:.:_ S10.1lclO 

. (lo ' ~~- ~) . . . -
;;: (:tá6a c1c rentabilidad ~i~:t_e;~~r~a}_:~.;:~i~Y~1~;~ .· 

.... ,. .:.• .... ··. 
·.,.._ 

~; . 
..-··. 

~ .. 

de 



'1:DjJ3jC. 4/17 4 
página s·.2 

¡ e 
32. E1 proy~cto, tal co:.1o se ana:li za en el cuadro 4, 
en forr.Ja eh un. v~~lor actual neto pofiitivc~ actualizado 
1·1 ·,:-,· ·nl r 1 . .,.. ""t·::.l .,. ~1 . t ·-. <.1.1::.- .~.)r'- .. ~.:.. \a .. _ o_ .;...- l•a. !l•'h ') so_p ::e conv.tm:: e an u 

. dé). 1:¡· v4·/~9 la.,llar.ui'-! tasa intc:r·~.a de :cdntabilidad. 

per~itc prever resultados favorables 
al ·costo tle oportunidad· {101 . ca. pi tal 
a ~ma ta~a c'le .actt~.a.li-:::e.ción. 

::;::;. · :D.:!<Ji.ntlose '8n un análisis puramente económico 9 el -pi·oyecto es aceptable o Si. oc. di:;;~ 
poltte de .fondos !Jara realizarlo, debe, por Jo tanto~ llevarno a ·cabo • 

. 34e · La tasa ·de rantabilidad é1.el· pricer a?¡o es en es·ti: caso del 0.22u es déch·~ e.l ;22i}/ 
· Bf hecho de t!UC Eísci· V?-lor sea superior al costo de· oportunid3.d el el ca¡>i tal indic<l. qtu! ya 
hw~e tiempo t:ue· d.;;bería. haberse ejecutado el pro~·ecto, el cual debes por lo tanto~ lle= 
varoe inm,~dintac.lente- a cabo. 

)5 e ;I,o;J elemento::: :funclt:.~leiltEJ.les del estndin de este car;o oon 9 en pr:Lw(;.r· J.ugac 9 l.a. 
· eva.lt~ación el~ los benl9fi<;dos quE.! E;e obtend.rfan con 'tal invert:.;iÓll :po:xtuaria. y~ i;;n .. t;:¡.cgu.:n4c: 
'tér!!l:i.no·~ la. utilizacü7n ftuicional de un puez:·i;o COl!!O elemento de cst;categia eÚoi(!ÓI:~i.~~·e 

. El m¿;~·c::u:lc del r:linere.l ele hierro procedente de r<:rrolanclia. :;oe ve:ría conside:t"uhl!''liJ'll.éi!~t@· . 
. amplir-:.lo por la reci.u~ción clel· cooto del transporte: r.aarít~r11o <tUe p~Xl:.iítir:ía -la cotxt>'trv.n"'' 
ci6n. c•n el ~werto de instalacionas ac'i.ucua(las ·pare.' e;¡:·aneleros ~litás (f.Candcs., 

. ]6.. 1:.1 evaluar lon bEmeficion 9 no sería correcto considerar la. rsducción del C'l:sto a.,~¡ . 
trans¡lol.~.t ... como un beneficio aparte c1.el aumento de loa b_eneficios proct::dent.es (.!,;; 1.;:;~ v¡¡;¡tt,. 
de ttinG:ca.l de hi.fJrro. . De eso moclo, ;:e contarían clos veces los bc:neíicioc;o l~l ~maento · 
de ·h~ !Jrvc1ucc:íón yjo la ampliac;i6n del merCa(lO 'son con:;ecuencia cl.e la redu.ccdón clel eosto 
del. trc.!1C¡X·l.'te. ].;a, medüla correcta del beneficio económico de la invf:r~:d.ón f:l6J:tu~r:K·:l.a 
eo, p•.:c::..~ el valo:r- neto de ese. aumento ele la prcdl~ccdóno · 

37. I:u el cano C!lH~ 3e considera, sólo se neceeita."l lno inversi'ones en el puc::.cto· ·pa_:r:a 
log-r<:".r J.ou :ce::ml taa.os necesarios o Si se hubiera.'l necesitado otras invc!:rsün!eiJ rao ·!Jü:\:.··t~:¡q,~· 
rias, l>O:c ejemplo ni~. conexiones ferroviaria:;; entre el puerto de Hori ·:f laz r:d.nrtie a. e 
hierro, t<::.l:liJién cllc.s hc~1·r!an venido a forr:l-::r parte del coGto total del :p:rc,yc~td· ~ ;;:;~·~r(i.-;(-J 
en el <f..l.O i~ue.lt1cn·to .habría habido q_ue tc11er en cw:~11ta el· aumento de los gttsbnr ·c'i.@ 

Jt:!:'cdr.cci6n del r.üneral u c.!.ne eventualmente podl'Ía dar lugar .el incremento üe 1t~.tr. ·caxd;.:i.-·" 
<ladetl c::t:!.·aída!;. 

)~ • .; S'.! !;u. ~·ll•'-•e sto tar.lbién -~ue, üin e3ta t:ajor~ del puerto, lio se log1:a:r·i'an LiD cohs~l"" 
CtH:nCÍil.!; fn.vor.:-.bles ~ua 3C deducen de este estudio, es deci~9 1a reducoiÓl't d~l ©{l;tri;t¡; d:t:-1. 
trnm;!'lOrte :.Jarít.i.r:v.) y.~ e:r.acia.s l! ·ella; la amplb.CiÓn del rt!Ol'·C:éHltl•o 

;;9 o Bl 1\-:)cho tl.e (_!Ue ~ trra.cias a la inver1'1ión po.rtl~ari~:i .·.l~'erroh:nd.i.;'!. :;out:}fi:::.: r'<m;¡r:;lie .. ~.:>. l(m 
ho:rh~c;ntc~ eh~ ct~ tíe-:c-céidp p<~.r..'l .incli.d.r al Jc:.pó:~ es impol:·tant~ 9 fundánMii'nt;;,hit'}t;¡i;tc~ J.·ú:,©c:'i m;;{s: 
rl0;~iblt:.: la :po:.üci6n del pnú::r ~U:e ~;ale de. ece· ~:Jodo de ~u f>i.tuad.ó~ d . .:? \~Xd.c~~. 'Ji .. o~~c;ltHiJí, v.;-;~ 
derx:n.c.lcn(!ia ck l<1.::> vlcisitiJ.clcs de~ mercado mn·opeo,. 

·-~~~ 

.. "'tJ ln t,;:.::;a de :•f.:;rrtu.bili c]n_;:¡_ del p:r:il:tCr ~iflO e:; la.~J;ehwiÓr:t. CHt:L·~. l.c;:J 't'Jq:ne.l':i.Ci.t'lÓ (~'U,:8 e ¡ 
se o'L;;cn.-~~:(._'1 eco u.:·¡o y· ol coo:;to de ~apital actna.l~~:fdo nl o.uo ()) t ~H{) .:~n e]: (~.LW ¡~;t; · 

· torL1iJ::l.rf.;:t •Jl proye(d;r.l (?~0/~(1:~) (1,15)2 + (12} (1 9 15) .. ~/ po)J ·- (9J~j(.e¡;:;)) ""'· ü_,2'~.:. 

''.'-: 
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,·,J. ::t:c iLlj_)Ol:'té+Jlte se::i'lalar que en l:o que re:::;pecta a la:::: exportaciones de m~ncre.l t1.G 

hierro, Perrolandia se ve oblie,:áda a., aceptar los precios CJ.Ue le ofrecen. Qabría, na.tu­
:Cé;.l::¡::;nt =, con la l'2di.~c:ción del óqJto del transporte por u~:üdad, ~_ue Ferrolanc!~a ofrc·clera 
SU r.:in::!:'"ll aun precio C.i.f. of.o_.b. r.;ás bajo q_ue el CJ.U0 ofi;ec~n otra::; fv.~ntec ele 
sul!!inis.tro, diaminuycn4o su riíargen de beneficios por tonelada o · Eso irÍé;, sin er:1bar(;,.ro ,. 
en· cont:-a de ::ms int~reses,. "Ya 'que las fuentes más grandes.'y .más ce!.'canas af ~lercéldo 
de con::ur.;o toDarían represalié:J.s: .c6ntra ella. Y lo qú.e es más importante, É=l proyecto 
de inver::>i6n se evalu6 basándós~ · e.n 1as prer!lisas ele': qt;J.e Ferrolandio.. podría obtener el 
2.ctual precio e. i. f. y de CJ.Ue lo·s .. beneficios del proyecto consistían en el atiQcmto de 
valor neto de las ·exportaciones. .. · 

;· 

41. :en el caso c1e ~uc las condiciones del mercado se2..11 talct¡ qt.ie ,. con el c!.escu"'ul:imiento 
. y la c~8iotaci6n ele rDá::> r.iineral eri fuentes cercaria~ a los r:1ércados de consumo, se redu,zca 
el precio e. i. f. que puede obténerse. G.cl mer9·~do de la CEE, Ferroland.ia pocl:¡.-ía encontrar­
se eón condicione::; de m8rcac1o más adversas, 'sobre todo si no. tiene ningLÍ.l1 contrato a 
largo !,)lazo cori rm::> comprador~s. · · · 

42. ?ar.:l ilustrar la :importanCia pot€mcii3.1 d.e la' amiüiación del C1ercado J adeClá::>. de los. 
beneficios clirectos de las ventas adicionales al mercado más distante del ·Japón, se ha 
previ::::to ta!Ylbién el supuesto de que d.isrilinuyera efecti va¡¡¡ente. el·.~precio e. i .• f. obtenible 
en el u:2:rcado de la CEE. -.En la parte _ÍI se exponen los resultad:os de la ·evaluación del · 
proyecto a la luz de ese cambio. 

·.·:~ 

.· .• ,. 

:···- •.. ~. ~·-

·-· •.. · 

·. ,. 

. ·~ . :~··· 

· .. '·· 

... -

. ::•. 
··:· 



. . '. -· ;-· .·, :· · .. ~ ~~···~ .... -· . 

.Apéndice I 

\t · .... ~ '.-:_~ . . . . . . ·' . . . - '• . ··-..... 

-·~SI'CIOH. RELATIVA-DE FZiillOLAl~J>IA li'REi.:TE A EUIUPA Y EL :-.Jii.FOII 

1 
· .. E;UROPA 

-Precio c.i.f., 9 dó~ 
lares por toricilada 

. JAl~or¡ 
I':recio e • i. fo , 11 r 5u .. --.., 

. dólares :por to wlac1:::~"' _ .. ---J 

Tra:1:Jporte en. b'.l.r.l.t'..CO de ~CcOOC TE·· 5.000 millas náuticas 
f: !; r- 20 dólares poi- ·;,;onclttd~ · . 11.500 mil:'..él~ náu.ticac 
Tran.nportc en bUC].ltC3 de ;1.25.000 TI­. ~= -2"7'.10 -d61areo pol.' tonelada . 

·Tran:llJorte en buques de 50.000 'l'H·.¡ 
= 7P54 d61-l.res por tollelatla· 
Transporte'!· en buques cie i25. 006 !.l.'PI-i 

''= 5-,25 :tlóln.r.es lJOX toncladq. 

Ferrolandi:a . . . 
. Costo real ·""= 1,:50 dólare_s ;por. tonelada . ·. ' ·~· .. 

•• •.: . 

o 
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Parte II: Lo. invé~C'l~rf_c_omo--f-actor a:~ :~:suct'í.tnció:rCde weE_ca(los 
• . ·~· . ..-...... - .¡--: __ , ..... ··~ ••.• ·::;· 

t;··· .. . ... :~~ .... : .. ~·;_ :-·.- ·~-~ .. !-'·.~r~::. 

.• 

~15 .... ----k--ir.190:::'Ü: ... ncia, _Se~ _·j,J\l'~rto -·-·GOi.!ÍO CómpOri.ente- cÚ:~_· ·::t~-~-·etb,_·at~z-i:~ e·conómica t;c;ne:cr~l c1el co­
;~ercio exterior -en .. ste:';caso d~·-la 'c):'oorte.c:.ón.clé-·:iliinera:lde.:'_ier:!:o- auraent~. ct<ando se 

.. saca~;pa;j::ti<lo de 'la f1~:icibilidad _Qt.;.~ of;ec-e l2. _ ªmp_Ú(~ci-6n ;d~l ·r:tcrcaé'to. 
" - - -----> ' ' . ·_ ;: '- __ :._·:-i.::>J:''.:' ,:_: . < -·-;: - . . . . . 

44. Inver:tigueoos y analí~emó~- ·las· oons.ectl~Úi~;:Í,:i'l,s _;de:• una _ ey()luci6n concreta del comercio 
,_;_e rr¡ineral de hie~o soqr~ lá :'oélse de ciért'o:;~;;&-;:hctÚ.Ós e h~~ó'tesis hecho~ por el equipo 
1.e eX3_)crtos té.ClÜ-GGS y· eC,f>nÓGiícÓs .q~le están -estudiand_'Q, laG -exportaciones de minei'•al de 
~ÜGrro de Ferrolanc1±a. . _.. ' .. e : ' -

la nueva situac-ió-n 

45 ~ Actu2.luente se ~stán ~briendo, nuevas fuent-es dó :~ii1er~l ele hi~rro <:m'lé?- Europa conti-· 
neptal, y se ha previsto,c;:ue, al-.:iurilentár la ofert_a, dismiriuirá·el'precio c.i.f. del 1 

mineral. A ese caru.b:i,o • hay que sumar- el hecho. d~ "e! u~ :h~ aurñent~do el número: <le puertos 
eqropeoo· c_:_uc están ti:atanclo dem:ejorar 1i>US- ;instalaciones d_c-descarga cl.e mineral 1)ara poderl 
recibir bÚc!ues más g,t'anclei:L ·· Bll. v.irios est_ucltos .se .ha pronó'stica;d6 ·:c_:_ue para: i984' el pre- ¡. 

cío del mineral de hierro se habr'á reduéicio a," unos 7/jO dólares pór tonelada. en el mercadd 
e~tropeo. 

.,,_,. 

··46. .Ante la pcr::>.!_)ectiva··de que sé .. haga reali.dad esa. si'tuación; Fd_l'rÓlandii:t J}a'-a(:quirido 
aún más conciencia de· su precaria -nituacióh en el mercado c.!.el mineral ·de hierro. Si no 
~~ hace en el puex·to la~ iíiversión necesarüi" p~tra ~tuc<puecÍai~ -éltrácar en él butucs r:1ás gran~· 
des (125 .000 'l'RI); t2.:é.c1e o temprano Eerrol~t.ndta c1u~dará f:i.~cluida ·del mercado: europeo de · 
qincral ele lliE·rro, ;-;a que el costo al clué y.odrá suministrar ese. mine:ral se1.~ár a causa del 
costo 1Jrohibitivo clel tr2.nsporte rliarítimo, superior a:!. prec:io .:Pl~evaleciente eh clicho - . . . ' .. ·. ' .. 

1',7. .A.ctu<"'lw:mte·, -.es tu·tiente ·que· Fe:trolarid'ia-·plane~. in~tálacÚoúes 1Jo~tuari2.p con capacidad: 
para cTaneleros t!~s gr~ndcs. Con e1 ::r2.ns·p~~J~.-de.rnili.érale$ en é,'Tci:ne.+eros de 1_25.000 ~I'Hl ' 
y la consirrui.ent e di~min_u9_~p\l.'~~~\:<:r~:~eo.·~t.o- ~-et tr_g:nspo,~t.~.'·:l~2F.·tÓne'laC1a,, _·_ Ferrol&nd ta podría 
vender l'l<:Í:J a lf)s cen~:rog:· {2)Jú::~fi.é'o's·_ t~~:;h~:i·z~aúdo e$os _bu:Ci)I'~p~~§t1~;:/;:r 1apes~ y dirig-iendo la . 
carga had.a les pn:n:toG -~Já_d .;f;i .. ,éü1c1,~~~~·e_s;_ :pe'?~.Pc_i~n yci- c;:;.:X~~:~r!~:~Jt;:c;>. haci[t D:qnellos eú los que¡ 
vah a construirse _insta:t-acioné:r"a_cre\)'iadas·.--~-Al ·mismó. t'i"<~irlp:c:l;~s.9-,~"-Pond.rá econ6dic2.r:1ente a su , 
alcance . el rilorciado jagonés.~- ·.:j,e~e·::;;¡-;~12>s1ismin4cic5n ,préy~s:t9::iW~~i;~;pr_~_<:;io <lei·; é±neral c1e hie-

~~;_: ~~~~ paío, que dOst¿ooeiá a )J\Oi l~J,~~l<>Ns1'~~t~~~~f. •:l~:~a~os del dece-

~8. La estrategia del inercadó.-'de Ferrolandia g1.ra, pues·;<::('#l'-'t.Orti6.· :al' ·lotf.C9 -·de ese obje­
tivo, aprovechando -la O"pc.;etunidad d~ ~di-V:~rsi:f-ic~r-nus· V~n:t\B:s'. r~Üe -1~ ~fk~c-e(l~ (1.i0[1Íl1UCÍÓh 

del .co~e -del trans~~()i;~'~ J::;":5·~Jmo. . ·~~ ,, · .; ·r · ·.:.. ''- ... -.. ;~~S~i · >- '\ 
49. Dl CL~ól.cl.ro 5 inf:Ta <::::::.tá 'basaclo 211' ias conclusioncs_-,dci. ec~Ldpo · dE)··~~_e2ffJe.rtoo técnicos y 

:econ6miC0!3 y en J2.:: 'yx;:,·o~'éC(;~Ones del l finisteri~:-:d~ 1i'o'mento del :.90r:ler~':f.~~!ti -~\-. , . 

.. --1>: 
' 

·:·_·:,_:: 
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Cuadro 5 

' '1 l 

.¡;·~ _, 
"' .. ·'"' 
'L:'bo 

!:::::.'.cz.::.!~denou el~ ,.tncra! d• hierro" def·Feri"Ólll!ldin 
1 

------~~----~------~--~--------------------~-----------------· ------------~~:: ... 

1 

Con inverhjón port\lajia 

1 1 ·.a lo. :~ l. ta ·cw: . · l · 1 ¡Al J<1p6n 

1>: •b•~uu ~f 50.00'0 'rl'M -L'l i:(ii"uu d~ 50 Col "Ti'M 

1
.Dl tuquoe ~~ 125¡000 TPM. 1 En buqueo de 125.000 t.PK' ¡ 

¡
:lr.'i:e ~-:r t<-.nleh.ila• (,~O <1Sl,u~e ~~Ífhh p¡or tonel~ar ~.lO "d6ltueJ• . . · l'lete po::- tono:lll.dal. ¡,lO d6lares ! PletG por- tor.clarlat 5 ,~5 d6la:·u --· . __ :_ ____ ... __ _j 

1 1 1 . '¡ulu~li~i.& . '1 .Lflue11cia t · lilluench 1 1 - : lillu•ll~a.'¡ · j 1 ! ¡ ¡::nntihd.nct.a tota,l : Cantidil.dlnotatotalj· CU!Uda4 ~:•ta total¡¡ · l j-::nntUu.:t¡no;.t'toto.'l!ot&l con-¡.á:ulller.t<>: 

1 1 ~nef1 i 1 \'encii:ia lde afee-~ • · · 1lcllerlciol vendida do efoc-

1 

llenufic:io Yll1tlida·1d•·· efec• :B•nef1 ~0 1 V<:Jdid11 t4.e ofoc- 1 oill&d~ de! d~ lt>. 1 
' 1 C O (~n Jll.i.-ltivo aJ 1 {•n IÚ.- •tiYO &J . (eb kt•lt.iYO ltL C. , f ( b 1 (ec ai• hVO por

1
!a. llfJIIOD•¡lÚi~on• lc,l,C, r,o,b, po:r ¡ 

1
·, 1 il ( c.1,t. f,o,b, 1-o~ , ll _,. ( r,o,b, por 11 1 • ( ,¿, • ,o, , por • . ( , . . , 

! , tone leAs. · .cnu 1 llJ o en · . tonelada oneo ·ano e11 f \oncla.4a ons• DJ•O en tonelAda •!eh•• OJl<l o:: ¡•eio "" h 6e ¡eu .. ""t111 ¡ 

1 
1' <lo ten~-/ lliUlo. ueiJ . de tone- au.llone& 1 · · ti• \OD<!1• IIÚll0111!'ft . . 1 • de.· toao• ai!l<'":•il efeÜh<> d• ur~c ·: 

.. Jadu) 1 el& . · ldn} de · la.c!u} r.!e 1 liU!aa) e:.; · . : r:J ¡ Uvo y !! . ¡ d~lare11 cl6larea) . dólti.rca) · ¡ d6l~a )¡ 

g!' invP.roión portuaria. · 

! (l) f {2} ¡ (.~) . (4) . (~) :(6} 1 (7) (8) (9) (lO) . 1 (U) . (12) (U) (14) . (lG) l (17) {li!) (¡~) {20) r~ (15) 

l 
i 
i 
¡ 

11,50 
1 
1 

¡ 1 
J, 

' 
11,!¡0 

1),0" 

.t 
10,75 

J 
1 
1 

f ~ 
·l 

+ 
tl!) !99, ?.5Ci 

~ota~ ~~~ctt loe; ~rt.e.í.oD QCI~t~. 6Cpr.ttea-lef' ·Gr't 66.A.Ct.t'as por :tonti!lE'AQ"' 

;-S>IIDA. ~.e ¡w:;; ~ol\l.Jlll>C.C líO}, 11!) 1' l~}. . . . 

'g/ C\>l\WVi. 20) >J~I"lt;ü Cl'l11hJl."Ul. 5h.· 
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1 
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"" ... ~ ~· -~· '· .. -... - - ·- ~-- .···. ·~ ... ;., .. ,. ~'.' ,: ·.;·. e . -.··;<:~~·;:·.-.. ····_:-:,_· ..... 

> •.. ,·· ' . . . ,_.. ·'i, ~-; . : ·'. ,: ;_" .~::·:\<.:'~·é - ... . .. 

. .• ~.;:~.li::"_,~ocboó]· &A~~,,~i,e~, análOJ;· ~~·. ó e .. I~ ;,:i~;i~~~~2(E~ •úr~¿;ici~C~~~ortaría 
· '7e1 "f)reycét.o cn.ia_cltfe're11c:1}{tehtre los, 'b'ener·tc.ios'./qu~'i .s:c-~:6:b;t,e'iít1Tíaíi .. '.2on .y s;tn:la LlVer-:- · 

· ··· :s~~!} y.· ;E~_-co0t6 de~:.,~:f'Y~.c~~·~ es' el.mÚ>mo:_:1:~l~2;~y~f/f~~e ~T •... _ · 

,51 .• _ ... .Ll -;valoT :nsto .~c~.:uaól:i:2a;clo ·d~l-.proyecto .. eri·!·la·in\.i&va -situaci6n es .el que se in~ica en 
· > _e~ .:cú2..c~.\<~ ··0 · i_nf:::a, ;P,pli.qé;ln.d~6' . .±a.i~s: d.e~•aci;v?.·'l ;,<::.~~-·;r:f~1:{·'¿fél·. J.2 : :~--¡ ;.~)j~~: .. 

· :,.¿.. El !n'oyecto ·es vio.ble, .. ya que la ~ctualiú~.cicSn a un cooto de oportw:údaJ.' J.el ca:pi tal 
::·del 15~.i da Lu1 va_lor nc:tq_ él;Ctuall.zado de: 9; 5 millohe.s .de .d<Sl.ares:_. · · El yalor i'leto. actual~-

. zéido :'DÓ1o :;¡:e .·convier·te en' cero COn una tasa ·de ~ctÚal·i.zac-iÓn del 20j,j, la:.)_lar:ladé. tasa:' 
· inte:r:na c'te. rentabilidad. ·' · .. -- .. _ . . :: . . .. ' . •' ·-.. 
- . . . 

. . :·Con e 1 nsio:r'i'es. 
-,. ,·· 

.·., ~.· ' \ :: 

53. 'c~iinclo . el ptit:r-to dé: Uor i. invierta· en inst'alaciones con cáp_aci<lad para 8'1;-¿-.nc}<:'.J: . 

pás gr~ndes ,· pÓdrá<-rc.ciu:cir~e, {$raéias a la' utiiización ele ·esos 'buques' el costo del' 
.trarwpprte m·E!.rítijuo'; lo ·qüe··p; su vez· ampliará_ eü:·ámbito -cm:que,_ económicamente, p~ede .,­
vender::ie el oinaral de h:Úrrro ·p_e Ferrolandia. ··A' la luz ele .est~ nueva situación,. se ac!(!n­
túa aúh nás la iuportanCiá. de ·hacer lo·~~~- flexibie ::Poslbi€( la ar'1piiación de· ese El8rca21o. 

. . 

54.· ~ evolución consiÚe!1te ~n transportar ia·"carga_en: l;>~~ue~ mÓ:r.; gr<indes Y. a distiptos 
· mercaci.os ha aunentado en realidad los benefiqio's.ne:tos __ c.el_.P,J:'O;}'ecto :pese, a le. sitllación 
r::ás desfavo¿'a'ule con~ .. .quc. ha ,ele enfrent~r~e .Ferrolai1dia 19). .'Si[.rnifica cs~o q~1G., ~i. el 
precio no hubiera: disminuido y_ se h~lbiera ·.segliicl'o tma estrategi_a. !:~e:iéú~jante, lo ;J. 1)cne.:f:L- · 
cios ·nC:to.n (~L~e oe l1nbríal':). ob,!:·--nido:.en.la PfU':t_c_ .I. __ h,nh}':r_é.'<J:!_.~~-c~o aún mayores. · ... 

,_ :--··· 

'!J.l~- :.vé~s~ el' -~uad.ro ii. ·. . . . ., : .. - -·.··- .. -:----·---- -- ·. 
·-;;. 

S) .. Dicho cte · 6t~o- --r;ÍÓd;,-·1':1 difereAcü1 entre lt.•u.:benefic~qs-tiúe::sef _ÓÍ:iten.d:cían .. én l,fno 
y otro ca::;o GG. el . costo ele _no. invertir en ·el "Droyecto ···'-' ?:1\J;~nGf .. invertir,·: Perrolandid re.nun­
cia a'lo::; beneficios adicd:q_p~ie·; qÜ:~ ~ 1'~- :·:r~:Póft~~:r~ '~f~~J?r¿y~Qt,Q"·del pucú:·tci', proyocto. qtl.e 
dcberí?., por lo: tanto-, J~ie~ar.a, capo si su.:cost-:0 .. -~~?:~_ii1f~~f9:ii'~--~--:ae"ncr in_;}ertir. · 

éi ll~o, V~~;:,~i=:.·~~~~~~~0i~~~:~,~~~i1~~i~:~\Jf~~if(\~~~~¡}J;~~:-~~&~~ ~I es de $, 5 
'. : ·•·· :-~ ;, ~ :. . ·• . . .' :. . . '-¡ .' 

' ; _, _, ; ... · .. · --~'_:.~:~:~;:::s,:~éf-~2~\;;_,_· . ! 
- ----- \::. .."" 

! •. 

. .. ~ ·. ' ... ~ . 

· .. 
. , ; . 



Cnadro 6 

Y.._:_J1_os y_s_~~_h_ú'.} i ::.nd os . de •. ~ o .s_t~-~-!t --be-n-'2f...;:;i_c_i.o.;;._~; _(...._r...,...~u_e_va_c~-· ti tu acl.ón )~ 

:~--·---.,.-.. ·-:•---.. ···---~"'-C~o-st_o_T Uo~tos d~-::--~_-·_-.;..,· __ ,._-----r---.,--.....;...--.--V-a . .:..1-o-r-. _n_e_t_o...;..· -a...-,c,....t-:::~::1 
d · con::H::J.:v.:!- CoBto Beneficio Beneficio 1--,.;.-.;._,.--:-,.._,.--· ---~·.-· ----l 

e . "·' •t 1· ción y total !u neto _ 12~ ·. 15.,:~. · 1c<~ .2l¡o":"-. ·; cap1. a · 1 t . .. ,- . 1 . 
exp o .a.eJ.on , .. 

\ ..:. .. -.. ~---· . -·-'--·----+-----1----·-·--·---· .. -1---------t---'--

1) 197G .lG 
' 

1 
')l 
-J 1977 12 

! -·"¡ 1978 10 :~:; ¡ 
4:) 1979 1 ¡ 

1 s·) 1980 1 

G) 1981 1 

7' ) lClG2 "'· . 

'1-9. -16 
;t2 . -12. 

io ··-10 

1 9,8 8,8 

1 9,8 0,0 

1" t2,5 llj) 

l),O. 12,0 

·-14,' -13,9 
-9; 6 . -9,1 

'-7 ,1 -6,6 

-. . ·-; .... 

-15;6 -1392 
~o ~G .. :..a .2 

-6:1 -5:6 ··J. 
5, G 5 , o .4 ;-5 . 4 ~ 1 1 

5,0 4,4 : ;·,9· •. 3>4 ·1 
5v7. ·4,9 · l!-b2 · 3~6 .!' 
5 A ¡!·.r.;··'r'f:t ~...,-, 

¡-,· ''" .Jv~ _.;~::.. ¡ 
l ¡ e) 1903 14~~8 l l;>,a_. · 5,6 4,5 '3s7 ;Do J 

¡ 9) 1)=04 1 15t5 . 14,5 5,2 4,1 5»3 2p6 l 
1 

. . y . 1 ' 
- ·. 10} 1905(. . . . . . 9,6 l 8,6 l6j5 11,7 . 6~.~· t 6¡,0.! 

-- ~-- )_1} _}·2~~-~-- y-~---~~---~~~: _· :.__~ _·_ -·_ --.-1.-·-~--1.-~~ -.:__- --~- ·---- ---.. ---¡- -- -- +- ~ -
. .• 1 ' 

1 ¡ 1 ¡ ,, 

l ¡ ! .. l ·¡ 1 J ~ ,:; l ~ 1 ~ 
,. 1 • ., " l • . : < ; 

~--· 
-"··-·-·---...:..-

9,b l .. ti~·~·. l ti ¡- . l 
---'-·~--1---~-.r·· ... ·;---- ----- -· ·¡ ----- ---~-¡--- -~-:-¡~---#! 

Val qr neto · ; ! ! , . ! 
0 

:¡ 
actualizado 18 O l 9 5I 3 .ii. 1 ~l :-~/¡ .. .1 g 1 ~ 1 ~-' •. . 9 ... \ 

...,;._ _ __..; ___ ~.:--..,--....;...-----·-- ---,-----~~....._·-...-;:-;. ·"""·--'·~-=~-~··. -. ~.,._.: .... -... ·-·····--··"·" 
!!:/ '.i.'od() a 

;·: ·., 

}e::; coctou ~~· hene:ficio::: s~. c;.:pr.:~an en .•.T:iTloneG de .dólares. 

'E/ De la colutma 21) del cuadro 5. 
iJ · Actu~li~ado al Dilo O (l975) y ··redondeado a la~ cléciraa~ .. _ · 

!}} :Lo6 valo:i:cs de enta fila renrescntan.el valor'ri.ctualizado de lu co¡:ricnte d.G 
beneficioz neto1• ele CP6 millonc:~ ele. ~lq1ures descle el ;:u!.o 10 (~~85) hasta e.l .ai!o lü (1995)·. 

. 2../ I.r.1. tar;a cl.c actualización a ... la <Jue cl'Yl1L ·= O {1;;_ 11al!ln.da t<:"~~a Jntel:rm d~ :;:.'errl.:-21.·" 
b.i1idac1) ce obb.cnc upro~cinaclamcnte como :3igue~ 

(x - 10) (21 - x) 

; 
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CoGoa.raCión mtre la invr:roión. en una tertÍlin0.l 'de "éon-t e"nedores 
--·-- E·specializados- y en una teminal .. :polivalente 

1 • 
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~\ ''. - ,· '. -~ .~ 

. . . .' . . ' • 1. ~ . 

1. El puerto de Hanc., :"Jue es;.:éLúnico ... puerto al s~i"·hi!Gt,·o- de le.- eco"nornia dG·la Re¡iUblica 
de Cali, podría ··c6nsiderarse:_Somp ,uno, de )os .. eje!f!plos.:~;m~fá .:.t_ípicÓs· de un puerto mediano 
dé carga general en un pais· éri :desár:roll~- que .t~en~·2q'úa .. J:iacer frent·e a un aumentó modera­
do del tráfico y a las S!?=igenCias: cada v·ez~:mayores :de las·:·cqmpañías navieras en cuanto a 
la" cohsfruc'Cióii. a e .. 1ristalací6ñes -mas'- ªdecuada.'s que -propo'rc'~oririái" un ,séi-Vfcfo" más- rfrpid.ó"'Y. 
·m~nos costoso. ·· .. ... . ·. 

., :: ••' ~·•"'"' ·.-.· ·' .· . .... . ~ .... - . 

'2-~ _El ·c·;:;bíerno·cehtral:a:.e Cali,·baj'o\'a.pre.~ión de la.iridustria,,_p,acional.dei,·t~anspo:d;e · 
. ~·arítimg~ ... ·df}cide examinar·· las ·ru:lu.r·a:s necesidade~ portuarias y anaiiz¡::±:·cui~á4'C?.f:la~eirt'É.~ 

-:..., Tas""ventajas y1os..incor:tvenientes dé. i'as dü:;tintas s§l..uciones posible.~.,·.·con'és$ 6hjét6 1 

7, ,. _:se crea;.~na Coin~sion C.sp'ecial de Pl~ificaci ón y Des.arrollo Po;r:-tua;(:'ios, cv,~a,::· .. tnisión .. es 
p1·6riunciarse por·:c:l plari de de'sa:rrollo oue más benefi·cios :r:u~.t()s·-re:i:>Ortará a.lá' e·cóñomÍa 

.:" -~ de·Gali durant~ ~o:~ próx:i.mos 25 años~:··,¿ · -.. · .·. ·.•• .· .. ,_, .:·. ·!"·> · .r ···'·•> 
¡·-> · ... '• . : ; .. · ·:·. . •, ., . ! • • .:-· •''r' .: • 

. }: La COmisión tiene ~_su di~posició~ 'una gran car(tidad,· c1.e dat6"S. La ihfoi-mapión que ¡3. 

·· · .r, continuación se fq._cili;ta:·coru:i~i,tuye áóio una selección de los ele:nentos. fun~a:ihentaTe's>··, · 
... ·. . '.... . . . 

,! :. 

: :' . . ¡: . . . . , :. . . ·. ·': ~· -~.: 

4·· ;El Hinisterio. ·q.e Planifichqi'6n y'·nesarrollo Económicos ha proporcionado :J..éÍs 'previs·i~­
.,. ·:, ües' de:). 'tráfico en el puerto d~ ;~1.l.na.'fia'sta el año 1999~ 'E:s· interCsante··obsetvar que el:.> 
:;, .... aumento gl"obal 'previsto és mod~ra~o:' ~·un aumento del 2, 5% entre 1975 y 1984; un aumento . 

.. . JI~':t~mporalmente más 'Qlevado,- def 3;5~G, liásta 1989, y nuevamente un aumento del 2,5% a páJ::;:.:. 
, .:::, tfr"de""8s~ ar16.. "El tráfic6"'t6fá.i c'J.el;pÚ:erto se esp"e":éa '(iue"se:·eiev_e d~.la "éi,.fr"aact"Lia.l··· 

. de• 1, 2 mi1loneb".d€(tonE:-ladas anuales, a 2. 275.-000·-tonelacla.s anuales en 1999~ 
... ·.· .· . ~ .. ~ .... . ' 

5. ·:Huy importante a este respecto es la forma en que se e.spera gue se produzca ese 
aumento~ en el cuadro 1 figuran las previsiones del porcentaje Qorrespondiente a c~da un~ 

de 'ias :principales .. clases ·de· pl:'oductos 7 porcentaje---que-,· -·como · puede· verse; aL+men-ta })Or. · 
lo que se refiere a. la mayoría .de las. cargas .unitarrzauas y especiales, en detrin:ento de 
la· carga general. La proporción de los produci;os siderúrgicos en .el total se mantiene 
a un ni ~el del ·2cy;. . ,; . - : . . 

;¡'.. '. - ... 

6. Es posible~ por consiguiente, elaborar, COTflO se hace en el cuadro 2,_ur ... :ts sencillas 
previsiones del tráfico para el· "pérÍodo '1_975-i99~- .. .. ; ; -;-' 

7. Las conclusiones que pueden sacarse· del- cuadro 2 son. ·wuy significat-ivas~ ·EntrE;! los 
miembros de la Comisión hay acuerdo general, basado en datos anteriores, en que .las ins­
talaciones actuales del puerto de Nana, consistentes en düz atracadores de carga general 
de tipo corricnt·e, tienen una capacidad de 1,2 millones de toneladas (a razón de 490 .• 
toneladas por cada 24 horas en el muelle y una tasa de ocupación del.:67~).~· Significa 
esto que, si se quiere mantener el nivel actual de servicio, y dado que sólo se consegui­
:r·án probablemE:nte ·pequeñas mejoras de la productividad_, para 1980 el puerto de NEma ten­
drá que ser dotado de n:J.evas instalaciones las cuales tendrán que se:r.·, además, de tipo 
distinto, para atender a J.as corrientes de t:ráfico que se prevén para el futuro, y 

:-~.,p~ci.~l~t;nte para. manipul['.r el n~mc:ro. cada v~z mayor ~e .·•;nidades de care;a. Dentr.o . ..d-e 
· . .La Com1s1on hay, s1n embarc;o, ser1as dJ.fercnculS de op1n1on acerca del p1nn dr: desarro­

llo que debe: aceptarse y del tipo de instalación que se ha de elegir. Esencialmente, se 
manifiestan dos teorías difcr0ntes. 

" .. l~ 
' ~ 1 ¡ · .. 
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.~si.ones...-ª!:.1 · porc~t~.J~ que ct_&e.n~~erá· a. 
la!, ~rincipales clases de car-a en el<tQtal . 

de la CUf!. !.Ewera} R,J q75.,1m ._, . 

1975 '1980 1984 1969 1994 . 1999 
N'SI1 .. -::e ¡¡; QD"' • =t TT .~.~-,·-~: ~-.• ~ W;_ "N ••• :: .,-· 

· .. 

6o'5 : · .7-~ ~ · 
191(); ;' _1¡¡5 ... 

t;rq·~)ta~:nado11.·ea 1,0 · ·4,0 ·· 1~0 ·1l.2 1¡0 li8ÍJ.6. · :25 9 íQ! 
. ' ''~ 

~~~.ll. .a& tJt>ansborclo por rodadu:ca 2o0 . 390 4~~0 · 4il·rc· :, ·. 5;,u 
~ducto3 sideÑ~icos 3f eaquinaria . . 2<l.~o .. 20,0. · 20,0 · 20o0. 20w·ü 20,0 

--~c-aúcfO~ -ro}es1ates~ ~ -'--~~-~ ~~-----.;- -- ~-~~- -lo;<f -¡o-;o--_~1l~o--rr;c,-:~--~129@-~;-.I2\)_._,_ --- ~-

~-~t¿móY1lea . 1,0 . 2,0 2 90 2D5 ls]i · ~ 9 ~ --

-~~raa g~nera.l 58,0 51,0 :45~5- 36o0 }OI)o· ·. iol)~ 
•. • ·'· ·-:·-~ _, ... _ :::o.....<:~ 

·.· .. .. 
'· . 

. . . . . ~ .. 

. . ~ ... . 

. :' 

: ' 



i::'. 

• 

., .... 
. ·.: .. 

·::·--_ .... _.: 

. .>:>..rgas~.· :Paiet izadas··_ 
. ~ . . . ,, ' 

':>1rgas pree;:üinga¿as :. · 
. ···-'. 

·;oriterj~dórés:·· .. :. · -. 
.. 

. e 

,,.' '• ~· 

._ . . .. :. Cu_adro: •2 · 
,:,-,• ·:· 

.. ·. :. ·-·-··l .. 

Pr~yis.ióne·s de 'tráfico~5~199L_ 

(Enmile~ de. toneladas)">· 

. . . --:: ~-, .. -~ ... 

: :~1975: ·1980 

,·. 60 

60 
-:,. 

75· 
. '75.:. 

-·· ... 

:85 .. ,.:105 .. 
90 .. · .. ·· 110 

,· 1-
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1994' 1999 

1_70 

170' 

12 

. o· 
55. ·.105 

130 

140' 

365 .. .-.·_5i9 
' .. ' 

'45 _.. 7JJ . eo 11s .. .25 
.·· 

Productos. sideclrgicSs.· y 'maq~.od~~-id . ,_270 '3<?0 > 345: . 405 455 . 

, 

. . .. . . . . . .' .... : 

·. · ;:'f_~u~~:p_~- for~~ t ai es·,. 

.• 240-

120 

12 

-._ :.696 

. 135· . '165; ... 190:: ·. :-.•240' ·, :· 285 ' 

···25 ·> .. ·jo ... 45 · ><:,. 5p -~-:·: ·_:_·. ss _, Autornóyil.és ·. 
~- . ~. 

: Otros :tipos r:~f: c:~~ga.·, ge~e;f'al· 
--~- •': : ··.· . <·: ",;·-: .... · J- ·' ...• .. · ,_·. 

_6e5>· -.680 '"'61-00..;' 605 .:>·' 455 ' . .... · 

-·~'Total 1 200 1 345 1 500 1 725 2 015 2 275 
..,-----:-------· ··------·-------·-----..:_.;_ _____ _ 

.-: .. 

.... ·- ···.,. ·.·····; ·:· ·; .. .; .. :·.~ .... :: . . -;~·~ ..... --~---·--' ..:~ - .. ~ -

.... . : .. ;··: ·::< --... 

'' -.. · , ..... -

',;. 

.. ·.··· 

:-'; 

.· ... 

~. ---~~ .· ,. : . ~· .. 
. , ...... ·, t'' . 

.... ·. ~ x. ;.:·. 

., r 

---··_···· ··. .. )' .: . 

:' _::· ~· ' 
•.:. 

. i .::·.: 
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Bo Seg1in la primera, el tráfico en el. pue:l:to de Nana hasta 1999 es demasiado heterogérd~o 
y d.mn.:úd.ado reducido para justificar la inversió;1: .en- uno o en varios muelles altamE;nte es..; 
_pee'L ?.1i~::;ados. Lm; pa·t Ldari:'Os ·de es fa: teoría ·pro!iugrian :.:;~sueltan ente la idea de la ter­
minal pclival.:::nte lJ, e. insistc-=11. en que la'¡:.~, .;nta _construcción de tal instalación. benefi­
cia-ra. considerablemente al puerto de 'Mana.· por lo qu~ sugieren ,q~~- se inic~e ya en 19769 

a fin de' que pueda 'entrar en. se:cvicio e" 1980~. 

9 .. · ··f:.o~'.:c.oinpcm'erltes del'.ségurid.o grupo corisiderán que' aún no ha llegado el .. Ul.Qm~nto __ de . 
ConstrtJi.:c ·instalaciones distintas de los atracaderos tradicionales de carga general, y 
qu~ a p·artir de 1989 debe entz:ar en. funcionamiento una terminal de contenedores que per= _. 
~ita hacer frente al cr.eciente tráfico ele tales :tec:lpierites y al· de transbordo. de .. la. 
carga por rodadu:ra. Es evid,ente que antes, e i.nclu~o después de ésa fecha, se :tÚ~cesita...- · 
l_~~n: otras instalaciones adicionales, po-r la q-ue ·proponen 1a·constrocCión 'de nÚ:évds·'atraca= 
1ierás (te carga:..· 'fraccim1ada: uno en '1980, ob·o en 1984 y un tercero en·,-1994~ ·_.:Habidá :. .. 
cur~nta ,de ·que 1~~ unidades de 'carga.represerrr,2:cíar:. una pToporción·-~ons{d~;able ·de .. I:a ·o.a;.r,.... 
ga· tot.a't 'manil_:i\.\Ü1.da e~ lOS pu'estOS de ,atraque tradicionales, el :movím:i.ento'' anúai·'~scé;r)l_:· 
dería a: 150'.000 toneladas. (suponiendo una. 1. a;& de ocupación de los puestos de., atraau;¿ :. 
del 67%-Y un rendimiento diario ·de 610 -toneladas) o .Aabos grupos _están de acuerde -_~fi.~ue!, 
depióo -~ la obsolescencia, para 1980 _habrá habido. que ir dándo· gradualmente de· bá'ja.·a · · · 

--dos-:-- de~Ios--::atraca:derowf'7xisfeñ:te~:--:-~n 1off cuadros-:-·3,--4-y- 5-se--resumen-::-lás-±d·eao-'_básicasr--- --­
d ~-.-ambos -grtlpos •... 

10. En relación ·con_.lo·s· cuadros 3, 4 y 5 es preciso formul~ algunas impor'tá..-nt-eG 
observaciones o 

a) 

b) 

-Se ncccf:litan cuatro aiiOS'"-para-··COBS{.....--t~-i-r una. terminal polivalente Y \lYta. ·tex·m~.Y:JG} 
de contenedores, y tres ·para condv u tr una termina). tradicional de ca:::c·ga fra,~cio~ 
nada. Los costos de capital se distribuyen como sigue a lo 'largo del pe:¡cfod.o 
de construcción: · 

Distribución porcentual de los costos d~ ir.versión 

Atracaderos· de_ -~_Mg.aJracci:enada 

Atracad~~ "de contenedores 

Atracadero~_poJ bialentes 

.~.~ .. ~~ .. "" 
J:.no. de cons\..rucc.ll..fiE 

lit . 2i: ... _-:,~·~:- ;-;;. 
-~~---·-··___.:..._;-.'..,-~;:::-:--.:..-.~~:.~~ 

55 35 1<[) 

35 30 25 10 

35 30 25 l(J 



r--- .. 

1\\rari ante 1 
1 . . 

1 

Variante. 2 

comieriz.o·~· ·-· . . 
,, t errifinaci-ón'. 

de -la construcción; 
de dos a'tracadérbs. . ' . - ·.· .. 
poli va:J..entes _ . 

. :,j ·.··· 

.. c<;>l!li.enzo::.·;:::,._, ••·' ~'e o mi eilio 

.-·, .• ·-: 

• :e. terminación terminación 

·.'el~'· l~{ cono.: ... > n~<~k ,l~- COrl~~ 
, trucción de un trucc:i,ón de un 
. atrilcadero~ de, atracadero· .de 
c;,_rg~ gen~i-81·: · carga general. 

: ,;_·:-

._· ....... .. 

.·_ .. (_._ 

.. _.,.,._,._,-;.·; .. 
O A":::•"''''••"",--''' 

• 
Cuadro 3 

.... -

... • .. comí eni·o 
:-. ·. ", terminación. 

de.la construcción' 
:de 'thl"' a:tracadero 
polJ_valente · .. __ .. 

de la conntrucción 
de una termin~l de · 
contenedores·,. 

~ .. \. 

• ' ~-- .~ -· J ••• 

;., ... 
..:· .. 

:comienzo· 
.. t~erminaci,ón_: 

'·· · :ci~ Ía ~~ristrucción 
__ de .\ln atracadero­
poli valez:¡.te 

. -. ( .. 

'· '"' 

'cO'mienzo · · :: 
terminación 

. · .de-la cohs- ., 
tni~ción de un 
atracadero de 
carga general 

:.'· 

,··· ·.'.-.-

·- ·: -~ . 

... ____ ._. 

f.: ·-.. · 

,_· _) 

. ; ~ 

·; ... 



1 

--- ---.. -------------·---.. -·- . 
·1 -,--,--.-. _ ... -·-,-··-- .-. ---7-:--... ··---... -· ·t--· r 

t l'r.O ! · l~G4· ! ~ 099 t "Sto4 ¡ ¡c;·: ... l ¡ 
r---- ----·---·---··--·--·--· i . ,1~---~:· ___ j __ ::_ _ _j __ ~ .... - .!_ .. _.·_· _____ ; 
1 ::·l;¡:: ro t~E' :)~:~c:.c~del~c~ noli vaJ ,-;;nt~f'l ~?: .. :::erviciu · ¡ !2 1 2. Í ' · 3 Í . . ··4 ' ¡· ,; ¡ 

- ' 1

1 

~ ; 1 . . . • : ---------·-·-------------·-------· -·------..,...,r--··--·---- -- - . ..,---·-···-- -·-· ----
: ;.;c.r.bi~ •. :u:.:.::t~. ~e c~~:c.:.:s c:n lo:.'> at:cnc.'\;:l:!:.:Cis pol'iv::.J-.:n'tcc ! 1 i i ! 1~ ¡ 
(t-;n.J.~·-~~s) . 1 f i .¡ · 

cllr-3'.::. b:.ja a" p .. ·~·:ctivillacl l15q o~oJ 85 oooj 213 ooo! :::70 c.:J,.) ¡ 1·,·c, ooc: 
. ·r.:~ri;E. Jlle:.U:t.la ~!(! p:r.oñuc·a vh~P.ci 1,.~30 O~i 495 000 ¡ 580 000 j 695 OV.J 1 ?~ :; 00.:J¡ 

._¡ '..éJl•t;:..~ ~~t.~ :le ,roducti \•ic"t:ld 1 oq oooi l50 ooc ¡ ~60 000 i '~·45 ex·¡· es:; 0~0, 
! covimiento t0tnl GGO t.'OOi 730 coo·¡ 1 ~)5 00~ ¡' ¡ 410 í.:':'":; ¡l e:;:_~ ooa¡ 
1 •. • ._ d' d • e t C. de Un· bU'}UC 1

1
· f er,t\¡1 02C. Í f'.60 en o ' 020: i . reno.~mcn .,o me .1.0 e caúa . s ·.~n l. a . ,1 .N 

1 
, . ., ! . ..., ¡· c.:_ ¡ ... . 1 

, , .Cap~cLlad. niec.~ia del. atr~c.:adoro noli·raleut~ al aiio (tasa i 1 i ¡ ·· .. , · · ·· '¡ 1 
·¡ de ocupación del 67% a; un·1:r.mdiruiento medio por buqu'!l, 1 ~ ·1 · ¡ . · . 1 · . 
¡ ~ri tot!~.la:<!as) . j66q ooo¡ 770 ooo,1 070 ooo¡l 460 o~o 1 c~·o ooo; 
f Tns~ J)j::·(:.lvi.st~. de ocuFac_ión orec·ttva de los atrc.caderos 1 : i ( ! . 1 · . f 

~ (:~.rea qÚ~· pa~a ,¡;o~ .loll atiaca<lcros de tipo corrio.lte · .. · ! . . , .. --¡-;----r-·-.·--·¡ 
¡ ( tonchtd:l:l o.l ·!lflo) · · · · . . : · 685 000 770 000 1 _6'/0 000 605 000 G~:.' ooo: 
¡ CapácidaCl de l~sL~tracad.e~o~·,d~; iipo corriez:te . . . . . 1 .. ; ! . ¡ . . . . . 1 . ! 
· .. (toneladas al ano) (~ unae· .. '&f::.nt .. l.: dvae. do.ecu. p

1
. a

0

:iaont. rdaecadl e6~. %
0

.

8

) : · 96C.f1 • ·.000 960 000 . 960 ooo.¡ ... 9.~0 ·~ .. ~fO OOOj 
'rasa: p:t."'C:v'ist~ 'de ocupaci.ón "'"" · .,. . .... 1 ' 

1_ de. tipo corriente 1 47;~ 1 5>~71-. l 46.~ . · 42,2% l .. .¡:,6'f. J 

·e 

¡ 

1 

1 

1 

1 

1 . 

l. 

e. 
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e) iíJt'l el cuadro 6 se indican, respectivamente~ lo¡:¡ costos totales_de inver~i6n • 
los atracaderos de carga fraccionaclap de contenedores y,polivalentEs. :En él se 
indica as.imismo» para cada una de las principa"tes 'pa:rtidas ·de. costos·~: el.'respec­
tivá coe1p9ner.te de divi~~Ú3. Se ·pé1rte del s.1puestó d~ que el te;rreno para los 
tres ·tipos de atracaderos habrá de ser ádquirido a 'Wl ·costo de oportunidad ·· · 
de 5 .dó)..ares por m2, ya:que .. también existe la posibiliaad de !ledicarlo a:l~ 
construeción de·un polígono industrial. ·~ 

llé e' La. ·CemifÍicSn deci~de .llevar a·. cabo una :evaluación económica -n~cion(3.1' dt;iJ~lla~a;'prpc¡,;;~ 
diendo @" tm análisis del-costos: y·beneficios. sociales-~: precios virtuales-, con\obje·to d~ chrli·e:t~ 
dete:rmt-rúi:r cuál de los dos planes, posibles generap d;J.rante un período de 25: años ;·.los be~ . 
neticios ci.ás elevados para ia e:c.onomía nacipnal. . ' 

'1 
. . ' ' . . . 1 . ·, . . ' . . 

12e Para efectuar esa ·eval~fación·económica naciol}al, la Comisión pide a la·2.dm~nist'ra""' 
ciÓn del pu~rto de Ma.ha ."que ~alcule los costos de explotación de los .tr~S tipos de ah:aCc."' 
deros obj·:!to ·de estüdiow -En los cuadros 7 ~- 8 y -9 se r?surnen los resultados :ae · l_as eatüna~ 
c:i.onea :realizadas por: la administración del :pnerto. Ca.be señalar -que, en -el caso· de lo.!;l 

• ~ : f • .• 

at::racade:t•os de carga fraccionada 9 tanto la .mc:.no de. obra no calificada como ~a ca;titioaaa · 
se consideran ·como costos variables' ya quP. hi'i]" 'tma reserva de mano de obra,, 'que iw: repre=-' 
senta Uh contingente fijo, mientras que, en el caso .. de. los atracaderos ·pa:ra 'cont'ene:dox·$-S 
y polivalentesp SÓlo_s~ emplea W.anÓ de obrá ca}ific.a.da11 que S~ Considera: COll10 COStO. 
fijo. · · · . · 

-~ -~ ---- ~--- -~- ~-- ...,.--'-~-- --.---- -.........------ --- ----~----- ~----------~- --- ------.---;----~-- ~-- -~--

· 133 Un factor sumamente i~{lortante en la c·'l.:üuaci9n económic¿t nacion~ ¿,s el :cela~:i.o'ixa:'.~­
con los costos de permanenc~a de los buques en el puerto 9 costos en. los que palia, una de 
las. dos solucione·s podría tener efectos bastante diferentes. Dentro; del: marco· d.e una -
evaluacion económica nacionalp sin embargo, la principal cuestiónque se·plantea. es 1~ d6 
sí el ahorro de costos redunda realmente en beneficio del· país. ··A este :tespect;o se¡p1alo<~. 
tean otras cuestiones,¡ como. las rela,cionada~ co.n la participación de las¡ compañ{~.& #avi.<::" 
ras nacionales~ el vol~unen de carga transportada eú buques D etados por ~acióna1.'~s ~~ yali 'J 
la. posibilidad de una reducción de' .los fletes como resul·tadq de la disminue:i6n de l(is Óo~." 
tos portuariosp etc. ·Para eludir esas complicaciorjes, pe:e teniendo al.mismo:tieti';po'et~: 
(;\lenta. E;n la evaluación económica n~cional,: los efectos del tiémpo de pe:i¡mah.r~nc::~.~ f!ol ; 
buoue en el puerto, la; Comisió11 decidió .partir del su:pi_J.esto de .que ·toda teducc.i.61~ d$: ese 
ti~mpo eh ·uno de los dos sistemas cotllparado' con el otro. se traduc.iría. en 'un clu.mel?·co ¡·(,rn::::.::-~!ic· 
pendiente de los de¡rechos portuarios, de modo que .esos. 'beneficios :result~rtt.es d$1 ·¡./1.-.f.~i:r 
de mejoras del puE;rto afluirían al. propio país o. . 

14. a:) Para carcular los valores del tiempo res.pect:Lva ·de pe:t;<oanancia. ;ael 'búqt~a en . 
. puerto en función de las dos -soluciones 9 la Qomisión utilizó lOs datoBi·· s~.él:i-sá'i;~t"1t 

¡ ' . 
Costo diari.o:,-de permariencia de los· buqües .an el pu~:rto g . ¡ ¡ . . . . 
:Buque de .. carga fraccionada 4~ 000 d61are,S po':t ii:t,.:r. 

Buque granelero de-tonelaje-medio 

Buques portacontenedores y bD:que3 
de; transbordo po~. rodadura · 

i. 
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l ; 

1 

' 
' 

1 
··. 

.. 
.Í.·· .. 

. . 
Hure del muell.é 

·. 

Afirmado y Ün,glados .. 

Cuadro 6 

Costos de inversión de los dist:~ntos tipos de atracaderos . 

(En miles de dólares de los.EE.UU.) 

' 1 ATRACADEROS ATRACAI>EROS 
DE CARGA FRACCIONADA DE CONTENEDORES 

Inversiónlcomponente Inversión Componente 
inicial de divisas inicial ¡de .divisas 

-
(p.orcen- . (pareen-

- · taje) taje) 

1 

1 . 
2 100 60 -3 000 

.. 
60 .. 

1 
\ 

1 
·1 695 l 2) 4 200 25 .·. 

¡·. •-... 

""-·-y· 296 ·-.: ... .. .. ... .?r; .. .. ······ 
t-· 

¡--- ' ATRli.C! .. DEROS ! 

PO LH' A L&'f~PES 
i 

Inversión ¡compon_.lte 
inicial 1dé d.i vEías ... 

(porc.en-
J 

1 
taje). 

1 
1 l 4 320 1 60 

J 
1 

1 5 100 i '"'[:-
.i ,_.) 

1 1 . ·~. .. ... . , . ! , Equipo de ·.·maniptilaci6il~ ·· 1 ::_7"234"· .... 90 5 "750 90 1 1 1 . .. . ~·- ~~-.... · \ ~;.' ! 1 1 .. . • .; . ~ ·.· . . :! ~--_va_r_l_·o_s_·~J~~-:~_a_s_·r_e_·r~r_e_a,~~'.~:~~~um~8~:;b-·1~·a~d-o_;~~e __ ~_é_._)-r----2~5_9~+----5_o ____ ~_. __ 5_5_o __ ~---·5_o ____ ~ ___ 8_3_8 __ 4-___ 5_o~ 
1 ..... "TOTAL --·'·:· ·: .. . 5 350 14 984 16 008 
1 ·. . . ~- ,· ,_ . . . . 2 '. 

,. Terreno ( valól'ad:;:? ~- ) QOla':ecs el/u,} 1_0?~. '.... ... . ..... __ ... 600 ........ _ ·- ..... .. ?.~~ 

l- Estación'dé conten.edores·:.(hngÚtdos): / 

: .: .. · ;. 2 
--a/ -5P.ara una estación cie contenedores·. (EC) de 10.000 m., •. 

' ~· ! ' : • • ' • : 

···"':' 

25 ·-
- . . .. ~·· -·· . ~.. . -.. 

'.'.'• 
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Cuadro: 7 

1 
1. 

1 

1 

CC>stos de explotaciónde·unatracad~ro .de tipo corriente de carga fraccionada 

·· (Dóláres por tonelada~ 
1 

1 

.. -· 
-·······-~tr~cader? _col) una,cap~~idad .de¡litr~cader~ .. con una ·capa~id:acl . de[ 
. . . . íi!lél11l.pUlacl.on de 120 • O?~ ~one lada~ 

1
manl.pulacl.on de·l50o.OOO "tone J.<:¡ das¡ 

, . . (2.. una tasa de OC\;~acl.on i del · .67% a una tasa de ocupación. de J. 67% ¡ 
,__....;.._-._.....;..;._--"--. _....;...:...:...:l,_------~--1~-......,.------:-.;.._--:--+l---· . -¡-----:--:- ·---¡ 

Costos: de per-~ona:l. · Hario de. obra .ca- ¡ ¡

11 

". · ·¡· ¡' 
' y de ma.nct. :de ob~a ·. ·lli-fic.ad-afperso- 1 . 
1· \..inc~~~clo el perso- !na_l adn:ü:is·- 1 
!.nal:de ~onservación)¡1 t:-ativo ·j. ·:4~40 

1

1 
1 ·3,)2 !'. 1 · · ·· · '1

1 
• j ¡ Ha.r.i~ . ~e. ?bra. no ·: . 

1 
1 

, . callflcar.l<l.. ¡. 2·r 10 1 

. l. Gost~~-· c~~~~:._:~Í1·~·-t_e_r.,...i_a_1_e.,..s__,... ~--~--..,.-------~-----+--------------------
~' ,. f f: .· 
\ .ción :¡ expl,o.t~ción inacionales 
¡. 
! . ! 
¡ 
! 

importad 0:3 

l 
¡· .. 
¡ 

¡ 

0,80 
1 

··! 
1 

1?20 j 

2.,60 
¡ 
1 ¡ 
1 

1 

0,64. ! 
1 
1 
r ¡ 

.0,96 1 
1 

. i 
·i 

Na:teriales 

1 

1 

1 

1 
1 

1 
'1 

1 

1 

1 

1 

i 
1 

(J 
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'Cos.tos '.de e:>.:pl~i'~dón de una de' contenedor-es; 
·•"J . y <·· ::··:J 

. ~ . ¡ .: 

.r· ·. ,._r 
.:•1\ 

·> ~--; 

'r¡. 

, ..... ·r. 

.;_¡¡ '¡ 

~~'\ 
~ •' 1·, 

.• '~~ ... 

·t· f 

Costo!:> de personal y cÍ'e ,.mc.n.o:,d~·­
obra (incluido el·~~r~o~al:~~ ~ 
ccmservación, . -· ¡ '· : ;:~·,: r- ·• 

¡': -- ,..-. :- , .... 

,?-':, 
~ -~ ( . 

~.l ~Jr 

' !·' 

. C··. :···· .. ¡)• 

t.: .::': ;~---'-~.;-·,..· .,-'.:;.·:·-7':-·'..,.''-+:'-"''+:-~--,,.....;~+-'--_;.;,~;.,;_,:..,_~'---"1 
' .• ·: ~ •. :. 1.;~~;- ·~ '• ·_;-:: ¡-, , .. / 

·A tr.icWd-e'H6 •¡eo'i1 :·uria :2:api:i2idact ·u. e.-: 
' . l ; ·, · ... : . ' ' .. . ·. . . :- ~ . -· ! :-•.. ·tj?:- . • ·---~ •. -~· t ;·• .• 

. manimira~iq!i d~:!840¡:BOO".,~~qne].é1c}a:s 
::..:· ; ;·a ~~ti~::. {~sii ~~-~;: of~pá:c<<?·~:~·d·~i: ~i~~~: 

N~ho; de ::óbr~'; ~~ufi_cJC1a/ ~~- ;:· f.\' :;~, -~:; ·• 't ;, "' 
p~rs'oriai; admin;isctx:~ tiyo' :··! ,., : 871~~· ~99:;_q'6{.~r~ l~~~ ~91 ;~. 'müe.:~ i~.: 

.. · ·· ,, ~' Hin~·d:~-6bra~~;~:6á1:i!ri2'ha~·,·:·; f, '¡i; -~_,;;_.;./,. ;~ :;::;;~;.._': >;·:·· .· 
1-------------,..,..~~-;¡.;;,': -~··""'::---'--'e-~-~:-:..,_· _' ·:_;_-~_:;,_...:_ __ ,__:;__;,_-.;,"""'".;-+;..;_--""""'-__:;_¡~' _._· _._.··-. ,;_· _. ~_::__:._~ '':1~;-..... ;·:_: • . 'V·:··. •: 

Costos de conservaéi~n,:i. ': ~- N~:teiri~l:es naci9l\a1~s :·,· · ~; ·¡ 0;55 dólares·~ ~'tff:· b_on'el~~~-:~ .,. 

explotación :~~;\'E: · · .. ;· ;;; , r-b.;e;l~':!.es irhpór',éadóo ·;., -- :l o;a4: dólarep -~~*: t~o'rie~.~da :, 
___________ _.:,:::.::_.;.:,:-_.:,-,..e-~-:-'--'-:'-:------:--'"-~;_;-:---------'''-': ':;..'· ;_· ~··::,:;"''-+···:..· __ .:...,... _____ -··- --'--:----:-------:-:----:-::;~,-'-'"'r:"-'->~-'-·· ..-:.-----:...--' . 

·_~ .. , 
., 

• :::_;:: ::: ... •' J -~ •• --~-:: ·-.;,:r ."· . 
.• ·. • -.•. '•: ¡· ... ~~ "":, •. :· .. 

. ,,_ 
- ::; ;): : 

, . Cu~dª~-~-9 , 

de éxoJdta,ció~·-::: te:dninal póiival~nte• '· 
··.,-, .'· :·'"'" 

.··'.·. 

~ ~<&~-

·<: ,.: :n, 
. ' .. ,.._ ... · 

·,: ... _., 

.. ~. 

•l_: 

;f ,. . -:' . ,_;. . , .. ''· . : ·-:_"j _,. 1 

i----------_;· . ._;;'~;' ~...J.....:...:_~-.:.,-..,..;--r __ -_.,,:,:...:_:7-:--___;:' ·,."':-·,·~_ ..... ··~~~·..;_·:.:,;;·· ;....'-~-;~~-:·~··· ·~--~-:.,..,.···;r--·-.:...:_,.· _ ___.c_o~:s-:-t __ 'o_· -:-P-:-.• _o""r---'a-:-t..,.,r.,...a~.~c-:-'a~d...;e:::,, r;-, o,...·---=--·:-':-··~ ••• :J ,. 
1 Costos ·ae personal·:·y':ge;nnaiio ~r~-, -j¡Ma.rto.ai-~h~a Célr'iild!d~~ ' .. . . . ·," .J., 
l 0bra (Ú!cluido el' ::persol1,9-l ··~~:. ~ perS'oiral:,á.dmin~s-trátivo.·~-> <·~· A7L5ciO-dólar~s ar año " 
! conservación .. · '- ,,. ~Ú-J.n¿:d¿: ~-b';a ... ,_ . . ,, . 

'~: 

1 • '~ . . •. ; .• 
¡ '· ..• ,, 
¡ C:ostcs de conscrvp.<;:lQn.x 
j_explotación · ··L: •...... 

. c-.~. 

'!~ • \-·_. ~~:; ::-; :-< '~:;~ .-.~··;: .',.:-· ·.,~ 
. ... :·. ·! .' 

.. . . .,. ;::. U- ·". 
Na teriales ··naciont.leé: . . ,, ·,. -;.•' ... 

·,·: . 

i,._·. 

f :6,54 dóÚ,res:.por·: tpnel:~aa 
· 'o, 80 d·ólares por ·tonelada 

. . . 
~:,:. ,-! 

!f.¡'' 
1-'· t:J 
:::1'' ¡no 

f--'4:>.. f-J' 01-' 
--:¡ 
4:>. 
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La Comisión -rarti.ú~ por ntra. :pn:rt(·; d~ la hipótesis de que todos los· contcneéA;s 
y l2.s Cé:l:r'gas objet-o {te tranr;bo:::·(JO :p-ar:r:·odadurn:.sor1 tra:nsport<?.iios ·en buques 'Cú11:Jt1:1.!~os 
con ese ohjrtc·~ de-' (rn~ el1nlQUa i,rrB.nc:lr:ro de ·taUJ.ai!o 'Gla:neje".·.lé. se"dest"fna :·exnlu:livamc-nte· 
a.l-transport-e t!o··pT.odu.c'tos stde:r.t.b~g-icns, na.qu.im:a·ia, product6s-roréstaléa y automóvi~ 
les, 12lle los de;J1é.s proGuctos sz t:rans-po:ttan en huqú.r?s :de carga frac~~_onaP.a~ 

. La r.s1acic~n 1::ntre Jos iH.s-H.ntos ti~mnos de· r,;sp~.ra de los bÜqu~·¡ :~-~-basa en la 
11r.E.l.aci(b enb:e el t1empo de espo-ra. y el ·t~empp.d.e s~:rvicio'_=·~··p:ubi:i.c~d~> po:r 1!? .. 
áE:c:r~;>ta.rfa. ds la tmC.'rJJ)' en su es!;ttdio sob:r.e ·el· movi~fento de mercancías en 1t>s­
r-.;uelles y~ f.n· (Ü, car~o üe le. te:nnilml da ·cont:enedores, se :Parte del Eíupueato 
clé qüe ·se diS.fH)üe e.feétivamente de dos átraca3.eros 11 ·ya _que· la t·eri!inal está .i:J~l 
:Lado :ae ün · mueJ.1e de· tipo corriEnte en· el qüe pu.eden·.' étnplaiars·e gn1as_ po.i'tico · 
para, 1a carga. y "tlescarga. de 1 os buqpes o · Tambien·' se p:a:rte a·el. supu~sto de QD.& los 
bu.:p.:.és destinado·s ·a la terminal polhralemte se. di:rigen- exelusivarn:eni;e_a.· ese t'i:po 
de t-erminal~ a.t.mqu~ ·en la práctica pod.ría11 :ca~'C'ga.rse· ·Y desca .. rgarse' l~ ·ta8al:l d~ -

.. · :Cel)d.iraiento <!lá.S 'ba,ja~) .E.!l. lns .. inst61.lacioues. d.e :tJ_pp, cor:t•iente j/, 1:1, irOh!thG~:~ 
: rru~d.~b. d~ la. carga ya.riá.. ségtín e;l, tipo. :JP-.. Jr:.~que'~. ··rJúS. valore.~. q\1.>? :fif;·ui:an a ·~>::E:Jtr], •... 
'niJE.ci'ón· s'mi es·tima.ciotl85 realista~ del fúh.u:o ··volumen. de la ca:rgag 

'" 1.JWJues. de carga. b::aecir.ma.rla ~:¡ue ¡¿,tracan en .. m1 mu.elle 
. d... . : ·. . • 1 fl' •. . ' ... .. ·. . .:1 ·,· . 
o:r. mar:~.amern;e ú.e •. lr.~a~?~.':..;et.~· .. ;l.-pe¡ ':e c:; .. :r·ga 

"" 'b-uques de cargá fi2.cc_i(?nad(1; ;que atra.c~n. en un üfUelle 
polivalentíf: .. · · ' · ·. · . 

btmuea gra1lela:c-os Qüt.é atracan en nta muelle ordinario 
d~~ ~carga fracci.o~ada ú .en un· IDU~JJ.r~ poli valC1(J:'t8 

,.··: bu!3ue:S:J~~)::c~ta~9nt~nador~s y de transbo:rdo pc:r. ~:roél¿tltl.!ff'\ 
·. ~na atracc:;,.f» "?~~ mn muel),e ordinario de c._a!:ga f:r.ac6i6~·~ 

~·ri3dla 9 en u.n l!iuelle poliyalente o 8rt una te:rnünal de · 
.c;¡(mtenedore~ 

! . . . . ' 

~~....,._ . .-;A ;:'ho"·»V···· :.·.·.'"'"".11 1.·~·.".,;¡¡"" ....... ~·.·1 ·"'os·l·,o 1.·".·. -,~, .... ~..,..-.~-·,..·\, 'i". 1--~ b""·"'']""' e~ ''·11 "'., ..... ;..; : •• ;..; 

• 
'!'viL!.._, ._, .a.!'.. .• <.::,;d "-'~·Uv <G48 <:. ...,. t _¡;,e:Iu•c.o•Gí1":l.<!i !.l.v - .:~, · ~'.f"'!:t!.:> .. !l. ,!:''··"'J."'-! ,_.,,¿¡ 
fm1ció:n .da. lae dos soluciones vendrá. l:·eprcsE;n-t;ádo pó:t'. 1..u.m. cutrai]a, :rtet¡:;;t. dé. ü'.:l_··vt"~ 
S(;l!.t)., Poi..;' eso!) et~ <P-1.-anP..l~si~ de (;ostq:s-y 1~f;ni?.ticláf! sociale~ d;eber& 'l,:.t'n.J.~;;.:.:·::.;.C'; 
el ~f!'ecio vl :rtt!al de lag i:li visas~· 

~. . . .,. 

. . '; ~ .. ~ .. 
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·e) ·.Los tiemp<?s·'ci.e serviciq, de los buques ~n los· puertos 'de atr<J.que están basados 
en la:s siguientes entiinacfones facili ta?as por la administraéióri del puer·to 
de Hana: 

Insh.laciones ordinarias de mani.pulác:iér. de carg:.' í'-:-accionada: todos los 
- buq'ué!s -sin excepci~n; 610 toneladas ·por cada 24 tióras de permanenCia en. el 

p:u,i?rto de atraq.ue, si' no existe uná' terminal. 'polivalente; ·490 ton~laclas .·por 
< , .c?..cla> 24 hqra~f de pe:tmanencia en el·puesto· d·8 a.tr2.que·, si· hay una ter'mina.l po...: 
:..· .livalehte para la,s éargas· .de _a.l ta y ·media productividad.~ · 

0 
·- ~ T'eroíiré?-f poli v~lent e:.·. buques de car.·ga fraccionada, . 900 toneladas por. cada ·,::4 

hor~s d~ permanencia en ·el pueE;to ~e atraque; buque:s gran.~leros de .tamañ·o 
med1anc;>,. 2.Qop_.t6neladas por cada 24 ho~as de permanencia' en .el puestó' de 
atraque;_ y bu_ques portaccintenedoresy de transbordo pÓr rodadura, 3.000 tone-

. ¡adas por_ Cfl.c1a. 24 horas ~de permanencia en ei puesto de atraque~ 

Termin.al de contened<;>res: los buques portacontenedores y .de. transbordo por 
•. !o_dadu_ra alcanzan pn promedio de 4.·800 tc;melac1as por.24 horas· de permanencia 

en· ·el puesto de atraque. · 
:-;: · . ..:.~. ·. -

15 .. Finalmente; :J:a:. :comisión recibe del Centro de Pianificaciórt E6onómi6a del Gobierno, 
l;:H;; sigui.t:nt~s estimaciones de los costos de oportunidad: 

a). ~os~o- ~-~ -:~~-~rtuni.Q.;.d ,dG. l·a.mánq .. de:· obra ;,~o ·calificada:·· 75% de s~··precio 
.de mercado.¡> .. ..!~--=· . . . 

c'o-~t~·· ¿e~::~;ortu,ntd,a9, de i.a ~1a~o de. ob~~ cal-ificada: .. igual· a su precio de b) 

e) 
'• :·: 

PTiti:a. -~:ob.:Je·las di visas: 5C% (lo que significa que el pre:cio virtual. de las 
di '{isas es 1, 5 veces superiqr al tipo de cambio' oficial). · 

La m~heda ··haci'ÓÍ'lai- de. ·la República de Gali es· el li v~ cuyo tipo .de cambio· oficial 
es actüalmente -d~ .1·li\r ~ 1 ·dólar. 

. -· . ~. 

El análisis de costos y beneficios sociales efectuado por la 9omisión de Planificación 
·cy·Desarrollo Portuarios. connta de las fases siguientE:s: ': 

. -~ :. . . 

e) 

c'áicul'o. d·e-~tos ·precl'os virtuales de los ·eóstos de inversión de cada uno de · 
los tre's tipos· de .. atracaderoS" que se están exam:i,nanQ.o y distribución por•'d;4·ra::· 

: éadero :.de ·J. a ·{nvei'siÓn total S'3g\Ín se indica eil el. apartado a) del- párrafo. 10 • 
.. Los res:ult<1.1os so.n.los que .. ~e indican. en ·e}:_ cuadro I del :apéndice. . 

. . 

CáÚ;ülo •de la difer.encla de los costos de-- exPlotació~· entre las dos:soluciones/' 
Fin ·los' afí.Ós 1980, ·1984~ 1989, 1994 y 1999 •. (En 1975 las dos variante's uti.lizan· 
las mismas instalaciones para el mismo tráfico.) Los res.ultados son los .qüe 
se indican en el cuadro II del apéndice. 

Cálculo de la difE:r<:ncia del costo· total del tiempo de :perl.lk'l.lie:ncia de lof, buqües 
en el pucn·to en los a.!'íos 1980, 1984, 1909, · 1994 -~r 1999. En el cuadro III del 
ap{.ndice se expone detenidamente este cálculo, cuyos renultados finales se 
resumen en el cuadro IV del apéndice. 

o 
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Ji';·. :r.¡o, aplicaci.óri del análisis da costo~:1 y 1Jenef·icios .sociales so1:rr~ L:~ bas\~ de lorn 
t.J.1.~~t.·.;,!itf)tJ datos de que dispone 1~;~. Oomi.~i6rt d.•s Plar:.:ti'icüción y. DestU':'rollo Po:¡;\~u~:r.1:t)'S (it.~·"' 
iJ'¡'l.i.P.C1i,;¡;>.], .aue. si loa beneficios y cestos. Se eyaJ.t~an COn.·eci;amentf,i ~- fl'I..U~. ·.D~lb'CÜJ-9 V:b:tu~:tffi¿~~ 
~O Z1.ClN'tfl~ ~de Opo'rttu"'.ida.d.1 la aplicaCiÓn 'de la solitciÓl:l 1 é~. tnu .. ehO máa ef1.os~. lJilel l.f.S {i@ li~ 
t~©:t'l.'.c::~'<'l 2 desdé e~l punto ~e vista de la e~:~urww.ía na:c:i.onal· .. · .:ÍJfi, pcutl't8 éOB!!!tr·m~cidn. · (if¡¡ 

~tP:"l.'!'" ~i€C!D.:tnal :poliyalente, sin más inversümes en n.:ruellea o:rcl:t:nar:loe; <lo .~::~'8"'6 fl"~~eioúar1&:1,:­
Óf:i:'a~:.~,. puesv · cla.ramen·~e un benef'ióió ne-to !f:lti.E! t)levado cuando se· s.crj;r,_&,.l:t.~~ ctw .. ~!.ne¿rt@ 
a i;~i.t::~,s c;ompr.endidas ehtre; el a y e:l 2CJ!a. Si €:1 qoato de opr...,z··~úi'Xi.d~tl éi~l; e~}ll:l•á1 hE't;:;lr: .. 
;t•a, B1~tlC1 d.el. 3{1¡'0, ~1 valo:t• ·ae. las dos "'J8.J.'~l>i.1'lfl~~fii d.I;!Sde 'l\r.\ pun!;o dt: ·vi*t~ .. .),?Ui.~Ji.l.f~:t:;,'L~~ ·SC,l(';~(~-· 
·ad.eo hK"b!::l:( sido el. m:tilmo;.; · ~. ·· 

l 1 

·.4iílll:• 'y\ 

·-· 

,. 
o 

"1 
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~;'-!~~-J del apéndice 

Costos de inv<?rsj ón, a precios virtuales,-. del componente de di visas y clis tribución 
de.l rnism') Por años de construcc.ión 

" ____ .. _____ .. ___ ,_.,.-------------....,-, ---. -. -----. --------.,.-_-.,.------:-"------.! 
A. t_racadero ; 1 . t d . .Atracaderos • .¡. 

1 

L·~·,V 
··. Huro del muelle 

Afirmado 

· ! · Equipo de .. . 
1 ::··. manipulaCión 

\. · Var'ios 

T Ter::.:er·) . . ·.·· . 

· ' Es.tación de 
con tenedores. 

• '. .1:! 

J..ño 2 
. Aílo. ·3 
Ailo A 

.' 
.htra __ cad<?ro ·.d. e con ene ores ( )

1
•· de carga fr2.c:cionad'a . polivalentes .. 2 atr2.clderos, 

1 695 

1 ?Q6 , .. ·. 
. . .259 

105. ·¡ 

.(l''iilc::; de LrV) (!'~les de 1:_ (lÜ1es de LrV) 
.. dola~e~) 

2 730. 

l 907. 

,1 782 

. )24., 
lOS 

3 ooo, .. 
.. • 4 200 ··' 

. \ . 

.·,·-·. 

·•_Góo·'·· · 
·. ¡_· .. 

800 

~- ·. ; 

.·. 3 900 ·. 

4'725 

--688. 

900 

(Niles de 
. dólares) 

4 320 

5 lOO.· 

.. 5 750 

838 

500 

5 616 

5 738-

8-338 

-1048 . 

500 

1 
5 455 1 6 848. 16 384 ' ,21 302. 16 508 21 24,0 . . 

====-:====-====l'==.========-=====·-========== ~====-~-=========== ==========·:========·::·-::.--==='-===! 
)5í~ . J 766 35/~ 7 456 35j~_" : '{ IJ)4 J 

35~& . 2' 3'97 30% 6 39Ó 30<~ 6 372 1 

.. 10;0 685 . .1 25?~. 5 326 ¡' 25% 5 310 1 

¡· 10/~ . 2 130 . ' lo¡~ 2 124 

L .. ~o:~--1-------~~-l-O_a-'í~_· _ _,_ _ _ 6_8_4s __ ~j-'-_._1o_c_(::, _·. ·21 302. 'llOO¡a j 

• 
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Cuadru 1~ 

..:.11-:ulo d';:_ J~ d.:.fcn•n.·t~ Jc! "t:"(•~:to tf"'..d de·: li~~J") d•! nt·r·u. .... u1rnc:ia dC'j l'lu1u~ en oucrto'' entre 14:2 varto.ntto•l 1:: 2 

~ ... ., 
.. t" "'• ... 
: ~· 
;'. rt 

.-------~----~--~--~------~------------~------------~------.---------~----------~,-------,--------.------,------~--~--------r-.----~~~s 

1 

1¡ 1 1 Costo total ;;: 
Pormancnda . ·¡ !ae pe"'-11ltn- 1 

¡ jTonc.n,ie tot«li Tao<• de prOduc- de 1<-e llelación Tiempo de Tu~po total Ccato de loo cia do loa 1 

1 
Tipo de¡ S11U3l quP. hn de' ti v idarl por ::'4 buquP. e en do l tiCJipO aGpora de· "" I'"'-.1110D- 1 l~oquo 9 por bu~ues en 

L:;o Ttpo do buque t 1 J, . , ( { ) e in o u p~rto 1 Jo. Yn pue=to 

1 

•= na 1 lr.!lr.lp"l=~u 1 horao •" .muelle r:rucl•le de espera d aa ) ' porto 

. __________ l:-_ ____________________________________________ ~--~--------~------~~--(t_o_n_•_l_ad_a_~_> __ ·~-(._t_o_n_e-!ad __ n_•_) __ +-__ (_d_í_a_s)~+---------+--------+---(-l_{_a_•----~~~(-~ñ--¡~ __ •_•_)~--(-~1-·¡_•_• __ ~úe ___ . 1 l l . j dóla.ru) 

(!) 1 (2) ,,) (4) (:,¡) (6) (7) (6) (9~ (10) : !!l) ---j 
1 

:--;<180. 

! 
1 

1 
! 
1 
1 

~1 
1 

1 \'arill.n·~~ l 

l
l;tuqu·ee de c•rba fraccionada 
fut:uee de c&.ré)2. fracciona.ja 
Iruquí>n. f:TA.:J~ iero~l du ta.c:o...li:o ~a.r.ejablo 

j '3uq;.:.cs pcrta:onter.t:l1ort>n 1 de t.ra.nsbord.o 

1 
Yarin.nte 2 

Buques de carga frnccior.~dn 
BJquea r.ranclero3· d~ t~o manejable 

por rodadura 

Jt.u¡ues' portnconten~dorcn y de trl\llsbordo por rodadura 

TOTAL 

1)1:54 \'~riu.~!! 1 

bu~ues ·le cuc-a· fraccionada 
P~qucG de carL~ fraccionada 
Buques L7anclero~ de t~o ~~cjable 
~~-ues portacontencdores y de transb~rdo por rodadura 

1 'l'OT.I.L 

j V:.r!nntc ? 

llJuQUeO dt1 t'.J.rgD. rra'..:cionarfa 
Duq·Jea grRncJ~ron de trutn.i\o m.W,ojuble. 
buque o p~rtncon tened orco y de tranoburdo por rodndurn 

TOTAL 

V;U-iantc 1 

~~ques d~ carga fraccionada 
B:..:queo de carga fr&ocionaaa 
huqurs granelero& de t~io ~~•Jable 
B:..:ques portac.ontonedores y de trllilsbordo por rodadura 

TOTA.L 

YariMte 2 

':lluq~s de c&r,g::¡ fraccionada 
Buques ·cr~,ejeros de t~año manejable 

· Buques portaconlenedorcs y de tr~~•bordo por rodadurn 

TOTJ.L 

c.r. 
r.v. 
P. V. 
P,V, 

C.F. 
C.F. 
c.r. 

C.F. 
P. V. 
P.V. 
P.V. 

c. f'. 
C,t', 
c ••.• 

1 ·l C.F. 

1 
r.v. 

.. P. V, 

1 P,V. 

C.F. 
C,Jl', 

T.C. 

1 

1 

60) 000 
j~;o oco 
4 }O IY.!O 
80 000 

}4? 000 

0}5 000 
4~() 000 

b\l 000 

34) 000 

770 0;,0 
!l5 000 

~-,!) OOQ 
!)0.000 

500 000. 

e~~~ uoo 
4~) 000 
1)0 000 

'1 500 000 

670 000 
215 000 
SGO 000 
260 0:>0 

72'; 000 

885 000 
)60 000 
260 000 

725 000 

490 
900 

2 000 
3 000 

610 
610 
610 

490 
900 

... ,_. 2 000 

3 000 

1>10 
610 
610 

470 
900 

2 000 
} 000 

610 
€10 

4600 

1 

1 

398 
16i 
215 

27 

1 }69 
705 
1}1 

l 57l 
94 

248 
50 

.402 
811 
24~ 

1 }67 
2~9 

u;·. 

45l 
'151 
54 

0,015 
0,8}7 
0,837 
0,0}7 

0,071 
0,071 
0,071 

0,026 
0,732 
O, 7}2 

. O, 7}2 

0,008 
0,401 
0,401 
0,401 

0,044' 
.0,0« 
0,023 

21 
140 
180 

2} 

97 
50 
9 

41 
69 

182 
}7 

u o 
46 
14 

11 
96 

116 
}5 

64 
42 

1 

466 
7,5 
140 

l 612 
16} 
430 
Bf 

}78 

m 
406 
122 . 

515 
9:1} 
5~ 

1 
1 

4 000 
4 000 
/ 500 

1} )OO. 

4 000 
7 500 

~ 1} 500 

5 676 
l 220 
2 ~6) 

b'/5 

lO ~42 

5 864 
5 563 
1 BjO 

13 417 

ó <48 
65<' 

} 22) 1 

4 000 
4 000 
1 ;oo 

1} 500 1 175 

~ 
4 000 
{ ~00 

1} 500 

4 000 
4 000 
7 500 

!} 500 

4 000 
7 500 

l} 500 

(~o·., t.in1:t) 

5 !120 
6 41'8 
} 510 

15 866 

5 ~12 
l 3~0 

' 045 
1 ro<? 

ll )44 

6 060 
7 448 

7~· 

14 <': 1 

1 

1 ¡ 
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' 
. Cuadro IV de 1 e.Déndi ce 

C<Dculo de .1::>.. diferct~.ci2 del costo to'tc.l de "pror!nancncia del ouqu12 
en puerto'' cr.tre las \'ariar.te:s 1 y ·2: resumen 

i:Uiferen"d.a de coato de la 11 per:nancr.cia 
1 

¡ . ¡ 

. . . 

1

. 'j . -de los ·ouquea .en puerto" ¡1. 
· . · ·¡·'(venta.jn. de la variante 1 subre LJ. · 

\Costó total dt.> la "peronnenc~n¡ Costo t_otal de. la "porm.:mencia:¡-;.·. varia.nte 2) / 
.'lfio' r0 los b~ques en pu:rto" con .La¡ de l'Js o~ques en pu~~~!o" con ]~.". . . j 1 

vanante 1 (dolares) 

1 

vmantc 2 (dolares) Al ti~r~~)~ambio 

1 

A~/r~~t:~~~~;~:l 

~ ('89 
1 

.L _, 10 542 13 417 / 

1 1 

¡ 1984j 11 500 1 
15 866 · .. 

1 1 J 

' . . ' 

1 

1 1980!. li 544 14 251 . 
1 /1 
¡ 1994i 12 232 l 16 116 
1 ! 

' ! 1999i 13 696 
1 

17 809 l . ' 
1 . i ' . 

2 875 '4 313 

4 366 6 549' 

2 707 4 061 

. ! 
3 884 5 826 

4 113 
1· 

6 170 
! .! 

' 
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·Gary,Frcnnni o 

. a·~· 

Es un axioma que ·el desa'rr6Úo.~ e~on6mico: exige servicios de 
· transporte . adecuados·· y · eficacest· :Se acepta, ·en . general,·. que· 
para determinados p<!íses 'y 'en: dertás ·etapas de su evolución, ·. 
existe en teoría una medida óptifu·k Cié ~apacidad de transporte. 
N o obstante,· dista mucho dé "ser ún'ánithe ~1 cons~nso .en. cuanto 
.a la .determinación de esa:,-capac;Údaify cie la correspondiente 
tasa -de inversión. Probablemente: ello se debe tanto al hecho . 
de. que .los .·economistas. no ha:ri estudiado . er papel del. trans­
porte en el desarrollo' econÓmico .cont~mporªfl~~; ·como a la 
fundamental disparidad de. opiniones ~J:Ítre,: elibs~ A través de 
la bibliografía selecta, 'preparada: por. Katl:Íerine ·Warden e -in­
cluida al final del te-',{tO: de.' este 'libro;. se' advierte claramente. 
que son pocqs, -ó :z::¡.ingunos,' los ánálisi~ completos de la teoría 
normativa dei, desarrollo dE:. -los transportes que se han. hecho 
hasta ahora.,Ekpresente volume~. inte11:ta ofrecer una contri-
bución introductoria a ··este •'tema. · · .. 

', :r.· 

.o De la rDstituciótt' ,Btooldngií. 

.,: 

• :' • " .. •• 1 • .; ('~' .' 

., "''12. .. 

El contexto defdesarr~Uo·· 
·- i .··' :·;· 

'. <.' '. ··' .: .. 
• '1 .. _, ... ~- .. ,;,: ,.: 

. . . . Los países ::m en~~. ·desarr~Ílados_ pr~seittan una. amplia di­
versi?a~ en cu~t() atm~dio geográf~cd, _demográfico, político, 

.cconomiCO y SOCial. No obstante, dentro de cada combinación 
·~de. estás caractedstit'ás 'pú~den agruparke' .~lemeritos ;comunes 
.que originan efectos 'simil~res_ ~o'br~ ro·s. prográmas' 'd~ desarro­

. ~no y de transporte_: Enpl'imer, luga_r; estos países/s-alvo escasas 
excepciones, pueden clasific'arse -·en cúatro categorías gcoprf.­

:;fico:-demográfiéas: 1) ·tierras -tropicales deqsamente pobladas; 
. ,2_) _·tierras· tropic~les ·col! ~scasas · ~ensida·dh de población; 3) 
. herras montanosas d~ 1~s _zonas t~~pladas· que poseen un alti­

__ plano o una llan11ra costera ~e· altá~'Oensidad de población y 
otro~. lugares con b~jas densidades· 1) tierras desi~rtas donde 
las densidades ie~er?~es de poblaci¿n son bajas,.'pe~~- que pre-

.. sentan concentraciOnes a lo largo de ríos o· de zonás costeras. 
En general, los problemas de desarrollo y· transp~rte son más 
g~~ves en la~ zonas tropicales y donde las densidades de pobla­
Cion son baJas. Por supuesto,. ·las densidades desmedidamente 
·altas (como en Üt India) plantean ·otras dificultades. 
. En segundo lugar, en el tetren_o político hay países cuyo 
desarrollo está limitado por _fact«;¡res técnicos, disponibilidad de 
recursos, inventiva, $nclinaciqncs y pericia de los planüicado­
res y de los gobiernos; Jhay otras naciones donde fuertes gru­
pos que responden a. intereses creaqos ejercen bastante poder 

· como para retrasar significéltivamente .. el desarrollo alejándolo 
de los niveles que podría alCanzar en-otras· condiCiones. Estos 

. : grupos no sólo 'pueden obstruir programas . esenciales, sino 
también distraer recursos, derivándolos hacia inversiones que 
poco contribuyen al desarrollo/ · 

En tercer _luga~,- en el ámbito socioeconómico, sobre las 
decisiones en mater'ia ·.de inversiones influyen numerosas ca­
.recterísticas, de las que sólo cabe citar algunas en este caso. 
Más importante es el hecho de que intervienen como factores 
predominantes el bajo higreso per cápita y la muy desigual 
·distribución del ingreso. Además, el sector agrícola sufre por 
lo común las consecuencias de una baja productividad total y 
sólo cuenta con reducidos sectq~es de plantaciones verdadera-· 

_ . mente desarrolladas o de agricul~ura comercial que rinda co­
. · sechas exportables y rentables. Lo más probable es que los 



métod.c•ti· i8,grico-L:·ts: 5ean primitivos: y qu.e la ¡producción. de 
muchos agricultores. alcance únicamente para la, sub::;istenci.a 
de: sus famflias. Po&- otra parte, es escaso eX incen.tivo para la 
prodUcción de ~xéedentes. Por desconocerse las posibilidades 
de comercialización J' por no disponerse de transportes rápidos 
y seg..;,tós hasta los mercados inter-nos, gran párle de _cualquier 

. excedente que pudiera producirse se echaría a perder antes 
dC> seF.' exportado: ,o r!onsumido en centros urba..11.os. A menudo 
la !tE:d dispmüble de· transportes aJ interi.or-· del país fue pla­
lneada·,pensan,do en Ia exportación de minerales y cosechas 
1.·entables,,. y no para satisfa.cer' las necesidades ir1ternas de 
trznsporte, · 
. . Uná • característica relacionad~. con ¡¿;sto es la desocupacion. 

· ge?1erálizada o· Ja subocupaciún de la mano de obra en las: 
zoil1>.s ruraJés. Pese ·,a.l empleo de técnicas agricola.s ineficaces, 

·Ja r.edudda p.toduéción de com.estibles no requiere más que 
una:. ftacdóri de la mano de . obra disponible, sobre todo donde . 
ia -~<;-!rrtsidad de población . es elevada. Debido a esta falta de 
opo_rlunidadés locales de· empleo y a los bajos niveles de ls: 
vida. E'TLt!?Ll, así corno -~ los atr.acthros de la vida de ciudad ~r 
al desconoci.:'niento de las v.e:rdaderas condiciones. ct.e.. Ia$ zona"s 
urban:.,:'>y.la gente em;gra en gran. ntimc:::o a J.os cc:nü·os. ur.lo!!:nor:! 
mB:~~ un:~.portan.tc.?;.s, .~Aa c-;:1 rnejor d.E'; los. casos, esa urbanizacióro 
cs. perju:ddal para ~1 bienestar tanto del individuo' como· de. 
1.8. nación: l\'!'o sólo es sumamente limitada¡ la deman:da d~ mano' 
Je o'bt·a, l:Ip ~speéiiüizada. en las: e.tap.scs tempr.anas: de lat 5.nduz= 
í:tia:J;iiz8.d6n, ~ixw. crae las condicione.s úe vidCJ, er.t las c!u.d:ade;~ 
popu:lo.~e:~>~ son, .rr. m.em.Hio menos s&~.tfsi."::l:ctoda;s q~ue ~n lus aldeas · 
ele d.o:nde p.r·o'\l'let1el'l; los h1migtan';;es. l)e todos; modo:-:-. !os m~ 
J:t"tfgr.a.ntes dA:r:ocu.pa.dos tienE-m que ~Cctnei:: ;y dispchet·· d<i; wivü~J.'&c 
dar ¡pon' )~üta;v pof:nemen~e que esto se resuelva, ).:,ero ello origimj 
uD. d.n~n.<;;je econ.ómi;;o. qu;s, ::¡e b.abrf:;j e.vUatic si aq•uéltlo~ htJ..Q 
'bi(;·J?:.<J:'J> LJC:.'to::n.fnJ.,~cido en I~s wrxas; nu:r::.Ic::f;. Si )/Lo se: crei:ttL opo~~ 
tu,rcldiP:d;x;¡:;, de h:aba.fo ~~t f:2'l media :r-tll::al.'~" el: mejmr'c-:.n:tien.to· o:~~ 
l(_H'. ·~-:~;;:·,~"'·,(•:rt·..,rv-{·.,...;:t.-. r.!-J···~v<,.: .... ~.~ ..... "''(l"'l' e-: ··r\ ... ;~·~-;,.·, .... --~ .. ~ - .... -.<(, .. ,<1 .. ---~ ·- ~"' ... .,....... :¡.!.,._,_.,.~o'}:" ú .... ~t·-~~· .,..J • . v~.. "·· -"~-<:.... ~--''t*Aflr:. \.L:. Ur.k4lct:~ '} Las~ LD.!Í:ct:J.e.~~· f!\l'é<J:.r.::P 

~r~~;:_;)~·1::I:t'~,:8Jt1·r.c..:-r)Je!~tei' c:stir.t~r-~lar LU?i.!:t xr;:ig1:\~\~1ón.~. ~~~c.;r:-?:sf¡:;-(~ ... El eh1Jg~~3~1a 
d.t?.~: J.f '-~~p_-~_i:;;:__ r,;~f.c~·,r_~(.-".:~ {(-:•:;o ·n ~f .. rkrl-1"1- ''~{)""'7 1\ ~~-(, ..... e,:. 1'-,-~ ~<;. ( l";.,i'<1•t<_> .. J .. "(-,_ {·"' w,• . -;.-,. "~ r;. "' ,~<-. ~ - - ~ ,J l. ;_v·-!.~""'" '" •' '-¡¡ '! .... ,, . •. d).dl;', "'···~'""' hu,",.,,,, CO'ILL l.li.cJ.'~ 

:·,u.J-:::;'i\"tZ' ~;3 iJlJ~:.xs:f.::;-:}~1 y C";·:>.tr~_~::r.~(:~a,)c f I·_;Ie~c;e;~ ru1:t1.LJ_,j,é;~¡ c,1~íli 

-~~.¡;· t{:;;.~Jj!ff;~;,¿~ {<.~l.ri.il.s....&·' ~~l ·1~1 :.J~::-~:.~-'Ji.Lk c.:.g·:~.t~O}:~~~· &lg.'Vl'Ea.(;: f~~'l.dU.ü-~::..~z~~~tq, 
n },;·::~r<;f.2.~. :~<<: ~L :·'<·e::·:'"·'~~'!'_ c·{,J:, L?-r::) '--~~t~ ;:;.i;i~\:"icl.:·_r~Cr )_·~;;.t~?-~.~ R(~t¡)rf.:::r:~fxt,!:!YLt~ .... t:::Li.D~tpt~t.i··-' 

· AYi ig·ü.al ·¡;;u~ en !lii agzi;;,¡üí:·u;;,~, ¡,nxd,o;:;; 'a.rttcYJ.lo;;o :n.o ce fabrican 
eui el na:í~ · (o se fabrican solo c::n c:an.fidaJ.e,s liro.i.taó:~s}." Y es 
clénest.er hnporlarlos · para satisfacer la:;; necesidades d~·· cón­
shm.o y pfilducción~ Si hay gran necesidad de importaciqp.es Y 
SL los inrrresós de divisas ·se. hallan restringidos mayormente 
á las qué"" provienen de la. exportación de r.:n.aterias pri~,3.s o ~e· 
htícu.los de primera necesidad. los déficit. de la. balanza a·c­
pagos. se vuelven cómunés y traban la expansión interna. 

'•E1-l todos ·los sectores de la economía, i,ry.-c1us.o el guberm-. .. 
mental, la productividad. y el desarroD.o deben. ser estimulado·s. 
mediante una mayor educación básica y profesionaL P:aest.o 

-que con toda seguridad la iniciativa privada •en este .can:rpo 
bahrii de resultar desastrosamente insuficiente, el:gobi.emo debf::: 
asumir Ia .responsabilidad priQ.cipal en el a.specto . forrn~·tivo. 
Debe, también· cargar con. gran. parte rle las nuevas Imrer:;wn.~:¡.:o. 
en infraestructti:ra (especiahri.ente en instalaciones bási.c;)s <.P.e 
traris);?orte), dado que en genéral .ei sec;t.?J:',., ~~iva~~::no ~~;~ 
capacltado para hacerlo, salvo en condrcro."e"", ~?.._n.cameA .. ~t-: 
insostenibles o económicamente inconvenientes \vense' no>:a ':!.':?> · 

pág._12.7} 1. • . . •. , ".' 
r ... ':r.~;,,"'.""C!'.,c·~·o,... de estas inversiOnes '>' otrqs gastos pur.ü~·· 
.JO-I-1.'~ .• l..t.J. .. ;.¡J..J: "" • .::1 ' .... /..Á - . "' . ~- 1 

·ces e:lt U)la de las principales dific1.ütades con que t'i'op1eza. í:': .. 
gobierno~ F.rent~~ a una proporción .inicialmente h?;¡.a ~el pro: 
dueto n.adonál susceptible de ser destinada ·a· ObJetLvos de.~· 
gobierno a una lar.-.ra tradició-n de ~vasión impositiva, a es. tru.?-· 

' "' dm · · + • ' t 'b tana turas impositivas arcaicas y a una a ,1ms .. racwn Tl u . 
inefi.caz . (cuando lW co1.~rompida), casi todos los gobiernos, de 
naciones n1enos desarrolladas se ven· en serias dific~1tades p~ra. 

·haceR'. frente. a las cargas financieras de un crecimw~to • a:CL.c~ 
,_-a,do·2;. Claro .(¿_ue alguna ayuda se obtien.~ ~e la as1~tenma. Y 
préstam,o~ extranjeros, per~ lo normal es q~e e~to sqlo _sa~ls; 
faga un¡p, 1:\;::rte de las necesrdades y a veces 1mphque on~ro.:.a., 
obHg:acim.;eo pc)Hticas o económicas de reembolso. Es ev!dcnt'.3 

- . . . . 
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gue la reforma impositiva debe tener alta prioridad entre las 
medidas administrativas de desarrollo. (Otras reformas legales, 
especialmente las relativas a la legislación contractual, son de 
igual modo imperativas en muchas naciones.) Importa también 
sobremanera que los usuarios paguen los bienes y servicios 
públicos (excluidos los servicios de bienestar tales como la 

. . 
· educación primaria y la salud pública}. (V éanse los capítulos X 
'y XI, por Jam.es R. Nelson y por A. Robert Sadove y Gary 
Fromm respectlvamente.) 

Finalmente, en cuanto al transporte en sí, por io · general 
es dable encontrar una vasta gama de tecnologías, que van 
desde los senderos y caminos de tierra primitivos para trans­
porte )Jurhano o animal, hasta la~ modernas supercarreteras, 
ferrocarriles y aviones de gran velocidad.· Además, a menudo 
prevalece igual diversidad en la distribución e integración 
geográficas de las instalaciones y servicios de transporte¡ algu-

, nos (en parte debido a circunstancias históricas fortuitas) se 
hallan diseminados al azar, mientras que otros se hallan co­
nectados entre sí integrando subsistemas eficaces. 

.Objetivos del desarrollo y papel del transporte 

, Las breves generalizaciones precedentes acerca del con­
texto· del desarrollo no son. aplicables ·en forma universal, es­
pecialmente en cada uno de los detalles, a todos los países 
menos desarrollados. No obstante, son. útiles para formular los 
objetivos de muchos programas. de desarrollo económico y para 
analizar las posibles concesiones de préstamos ·a esos países. 

· En términos generales, aquellos objetivos podrían definirse 
como: . 1) incr~me.11to del ingreso naciona~ total, acompañado 
de qna distribución equitativa entre la población, el sector 
empresario y los grupos regionales, 'y dentro de ellos; 2) aumen­
to de las clases y ·cantidades de bienes y servicios terminados 
disponibles para los consumidores, las industrias y. el gobierno; 
3) desarrvllo de una estructura industrial nacional capaz de 
recibir pivisas y abastecer mercados intérnos; 4) fijación y 
mantenimiento de un elevado nivel de ocupación. Por supuesto, 
casi todos estos objetivos están sujetos a desplazamientos alter­
nativos en el tiempo, o sea que puede sacrificarse uno de ellos 
para el mejor logro de otro. · 

Para materializar estos objetivos, norrnéi.Li.Hente se n~cesita 

(entre otros requisitos, muchos de ellos de índole no econó­
mica) que el sector de la agricultura se expanda y mejore; 
que crezca el sector industrial y se desarrollen mercados ru­
rales y urbanos; que se entrene una fuerza· laboral especiali­
zada¡ que se creen centros · urbanos con todos sus servicios 
productivos, sociales y culturales diversificados; y que se provea 
un sistema de transportes económico y seguro, que resulte 
eficaz desde el punto de vista de la asignación de recursos. 

Función del transporte·· 

El transporte desempeña un papel de múltiples facetas 
en el logro de los objetivos del desarrollo. Salta a la vista su 

: función corno requisito del insumo . de factores: ~ermite que 
; se trasladen mercaderías y pasajeros entre los ceri'tros de pro­
: ducción y los de consumo, y ·dentro de ellos.'¡Corno gran parte 
de este movimiento se realiza entre zonas urbanas y rurales, 

; el..transporte proporciona un ingrediente esencial para la ex­
.¡ te!}~ipn deJa economía m.onetaria al sector agrícola y el aumen­

to_de -SU .. productividad. Si durante es~e proceso es posible 
acrecentar los ingresos rurales, ello tal vez ayude a retardar 
la urbanización patológica. 

Algo menos evidente es el papel del transporte en 1~ modi­
: ficación funcional de las posibilidades de producción .mediante 
¡ la a~ternación de los costos de los ~actores relativo-s. El mejo-~ 
1 ram1ento del transporte reduce el tiempo que sé emplea en los 
1 viajes, resultando de ello economías en la cantidad de horas-· 
: hombre· insumidas en el desplazamiento de mano de obra, y ¡ 
.

1

.permite reducir los costos de existencias, de capital, de inte- / 
reses y de obsolescencia. Por supuesto, también -disminuyen ! 

,-los c.ostos de expedición, determinando la posibilidad de pro- ! 
1 duccwnes que de otro modo no serían factibles. Así, pues, el \ 
· transporte origina economías internas en muchos sectores, con.\ 

lo cual promueve economías externas eri todos los sectores en ) 
general. . · . / 

También el aumento de la velocidad y el mayor alcance 
· de la· red de transportes repercuten beneficiosarnente en la 

movilidad de factores, haciendo'más fácil el traslado-de.recur­
sos .. hiimanos. y materiales hasta los lugar~~ donde se los pueda 
emplear. más productivamente. Por tanto, el transporte ayuda 



; ~ Jog:,rar. distribuc:iones~-egionales-preferehda.les ... de .población, 
: indu.st:riªs· ~ ... ingresos. .-

(Por últLmo, éi transporte es además un bien de .consumo 
· privado ·y público~ Como bien privado·, pe~mite a las personas 
viajar por razones particulares. Como bi~n' púl:tlico

1 
sil-ve para 

acreci;;ntar la, capacidad de defensa naciónal, la cohesión· social 
y la estabilidad política.) Tal como observa Hans Heymartri en 
SIJ: .examen de los objetivos del transporte en orden al desarro-
1Io eecn.ómico (capitulo II),. estos ·últimos efectos no económ:i;. 
cos y red.istribut'ivos ' son er.l gran medida inconmensurables, 
-cualitativos. y :tienen que ver con e1 bienestar de la sociedad. 
Modifican . prio.r.idades .económicas y, por tanto~ plantean in­
trim::ados ·problernas para la formulación y evaluación. de pro­
graplac de invez:si{m en transportes. Puesto que los economis­
ta~ no, _!iaz1 sido elegidos por ma,.'1dato popu!ar para revelar las 

: pr.efe¡~nc!:as socialess lo único que puedeú hacer es indicar las 
consecuencias económicm; de diferentes proposiciones·, dejando 
libr:ada. a los políticos la selecdón defínitiva 11• 

Aun así: empero, la tarea de los economistas es importante, 
pues a eH os les toca idear programas de desarrollo, alternativos · 

-"<4Ue . s~an. eficaces, . partiendo de un córijunto casi infinito de 
pClslbHid.ad.es. Aó.emás, dado que: la. subestimación. de un sector 
(cmti'\l' el del transporte), suponiendo condicion.·~s cet.eris pa:~ 
·;·Lbus par;:>. los df~más, ¡ uede significar costos en e1..i:rerno ele~ 
·vados,. esas idea.s P.eben encuadrarse dentro de los límites de 
<m :marco ,de p1a,nlfic;aci6n integraL Por desgracia, esta clase 
·a,e p~~p.ificqción resU.Ita sur.n.a.mer;.te con1plicada. 

•. ' ~ .<' ·,. (' ~ ' 

El método ·para llegar s: la¡ p!w:üf.ic.:a.eiéí.n · illtegi~.ll que a 
~on.tint.utq;iú_n:· 'se- St.lgi~~r~ .. (y qtte~ c:al!t; adrtrt~tirltJ .. íi eS .u~ tar1to 
s~;t:~~I_h~'i;¿,t~·c:: '~aJ.8_ .'7"'~ ·~n prc:·~~:m·~ ih:;~ativo. (:':~1 ;;;·e;~¡::. etapas,_ q_u.~ 
vo11gra ~ ACt·S. Ijlá11i1:Jc2.a:o;:~es cte.~ t,;.tal1:~ü¡-t¡z, y ~;¡ t}i~xot t~laxl¿fi.ca, 

do;~es ~, x~e:t~tit- tJ.X~é'!. ~ttC\:;sión cie t:'l~.iJ;.~~-í.s, !n~D~-~I d.~~r ea)n. "R!!4 

' ¡g; 

. "'{. .. "· .... ,.,,!'~ .- ·.1;;· ·< 'ir~ o·. -~ .. l··+.;:...t~~+T·o·f'"-1~ ñ~ .•~nr-:{J;:\"' "¡ ~r?•~·'-1,· W ~- ~t-=-~:t-f~- ""'"'1,.._, ... r'? \.O!I.JU!.al.O O.w p!.~ .. J •. ~S. e~·""-·'· •<>-~ .. e "'~ .... <;;;.,.,_,,.., .. ,,.A"'· 'i.OCl'.r. ~•·· <-1' t.s .•.• ~~!.';>~' ;~' "'"''"' 

que resUlten.· satisf:ac·~o:.:ios .. La opdó:n. entre esta.'j '-citf;r:nativas 
se convierte entonces en una cuesti6u de· Criterio social y. d~be: 
quedar én manos, poi lo menos en las sociedades democráticast 
de los , representantes elegidos por el pueblo, con el. a.s~sot~a-­
míento de planificadores del desarrollo y otros yxpei·tos. ·sin· 
embargo, no estarán. de más algunas observacicm:es·: preliJ.nina• 
res antr~s de esbozar esta metodología . . ·' · . . ... · . 

C~'be reconocer desde el prinCipio que un plan.'éi.e~deslirrolio­
econó~ico no debe se:r otra cosa que un aspecto l:¿~,.}h~ pro~ 
grama· de gobierno encaminado a mejorar el bienest~t .n.ac;ion.al. 
Lo qu~ este programa abarca es mucho ráás que la 'fortri.~lhción 
y concreción de un plan de inversiones del sector'pú{:¡l_i,co.sabre 
la baso de actividades del sector privado anticipadas Y ~.sJiwu­
ladas. No basta con oue el gobierno invierta en iniraestruqtu.­
ras (viviendas, agua; energía, transporte, etc.). b pafa,· ~"'ic):-e., 
mentax la éaoacidad dé producción de artículo::,¡ de· nrlme:ra 
necesi¡¡iad. En~ general, el gobierno debe crear con.dicio~es ~ue . 
favorezcan el desarrollo; debe despertar una conde:hcia 4e:.la,. · 
potenCialidad. y ve~tajas del desarrollo, incit?.nclo al ern#1~0; . 
eficaz· de recursos -,r facilitando V esti.::nulan.do l<>cs actividad.és· 
er~o.n6mic.a~ privado~~>.· Además, a;nque tal vez . pued~ · resu.1f.ar 
ben.ei.{cioso .. U.."'! grado moderado de· inflación, debe?. eVitarse 'la· 
inf¡aci6n acelerada,, que origjna de por si incertidumbref dis­
torsión en. el ernnleo de recursos; especulación.· indebida, difi­
cuJ.tades .. en lru baianza de pagos y otros. efectos q,ue frenan el 
desar::roHo .. Por consiguiente, se recurrirá a una ~rasta gama de 
inshimtentos normativos (financieros, monetarios, de importa-· 
c.i.ón~ tarifas aduaneras, imposición directa e indirecta·. tras~ 
ferencias-, educación1 etc.) 1 aparte de las erogaciones, cou el 
objetó- de alcanzar un -elevado coeficiente de crecimiento y la 
realh.:a:d6n del potencial respectivo~. 

Att;il r.I.isponiendo de todos estos medios, la fonnulación de 
r1.o.n-na-.s idedes y su .. aplicación. podrían resultar insuperablE;"" 
meriü~ o:±HcGt;s en muchos paísest a causa de la escasez de m­
formaeión que si.LV'a de base .a las . decisiones. Una de las 

. 1 prim~·ás ta.reas de las naciones subdesarrolladas consiste en com~ 
' p-Hru~ es'cadí:stkr,.; básicas nacionales (y· regionales- donde. e~ 

n·espond::.<1 · sob:.:'e pobl~ción, recursos, prodw:ción, precios, ip·· 
g}~eso~,. ilisi:.dbllc.16u:· de la renta, -ahorros, .nwe:csión, etc., d·z 

& lf..j'ts rt-.comet~dll<:!~.on~s preeedentet scm comparables a :las <le .Tan 'L'inbergen. 
':i•r"~ :O~tilÍG''' •J-1 Dcudc:om.ent. (Jáhm lihopkir.s P.ress, 1058}, py, :1-!l. 
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modo tal que- puedan· estimarse- los cambios esperados y las 
mutuas relaciones estructurales entre estas variables. A falta 
de ello, no sólo resultará más incierto el trazado del desarrollo, . 
smo que además será imposible evaluar los resultados de las 
medidas normativas. La simple' determinación de que tal o 
¡:¡¡;:¡} efecto -ha sido beneficioso no es prueba suficiente de que 
se hayan dado los pasos justüicables o que por o_tro camino 
no se hubiesen logrado ventajas mayores. Es posible qUe el 
planüicador o administrador que tiene un "complejo de aves­
truz" y basa sus conclusiones en conocimientos innecesaria-
mente escasos haga más mal que bien a su pll,Ís. . . ·. 

Esto _es particularmente cierto en el primer. paso del pro­
ceso de planificación, o sea la especificación de las metas. Las 
metas deben. expresarse en· términ~s· de niveles mínimos y 
niveles deseados, y de coeficientes de crecimiento que han de 
lograrse en intervalos de cinco años a partir del momento 
Bctual hasta un horizonte de treinta o cuarenta años de~de 
ahora. En parte, este largo plaZo es necesario a fin de permitir 
la debidat justificación de las principales inversiones eh. infra­
estructuras; y, lo que es aún más i.niportante, es menester que 
así sea para que los cambios a largo plazo en· cuanto a metas 
Y a distribución regional de la población y de las actividades 
económicas "puedan ser debidamente sopesados al ·formÜlar 
programas de desarrollo a mediano plazo 11• La~· metas .p~icu­
lares que se deben especificar variar~ ._de un. país a otro. En 
general, abarcarán un diagrama cronológico_j)a.ra la realización' 
de los objetivos vincula<;Iós :cQn el producto, .n~cional bruto, ei 
ingreso per cápita y su distriliución~ la . éomposición (y. en los 
casos de ciertos· comporie:ntes, ~os Vafores mínimos) de la de-· 
manda y la producción finales, la distribución del ingreso y la 
produ~ción por' fé!t_iones; y algunos otros rubros de especial 
significado para uiia determinada nación. 

Debe destaC~se. el ·catáct.er mínimo de estos deseos; El 
propósito . .de la planificación es maximiiaf el bienestar nacio­
nal, y se preswne que esto equivale (o por lo menos· se reí~­

. ciona positivarÍienú~ ·con ella) 'a'ia ;m.~~mi~~ió~ del logro de 

. • Cuando cabe esperar que factores de . plaz~ aúr: más' la~g~ qu~ los úlcluidos . 
en el horizonte de planificación (por ejem_¡:Jlo, necesidad de cuenca hidrogrAf.ica) 
puedan alterar apreciablemente los costos de oportunidad ·descontados éstos 
desde luego, también deben ser tomados en .cuenta. ·' ~ · ·'·· : ' 
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objetivos 6 • La función de las metas consiste en :'actuar como 
exigencias mínimas 7• Independientemente del grado en que 
algunos objetivos .sean trascendidos, todos ellos deben por lo 
menos. ser alcanzados. En esencia, ello determina precios im­
plícitos para ponderar las metas cuando algunas variables_ se 
vean forzadas a satisfacer aquellas exigencias. Por este motivo, 
las metas debéri reflejar con precisión .las pref~rencias sociales 

. y ser fijadas en niveles alcanzables o por debajo q~ éiios. Las 
metas desconsideradamente altas, aunque pueden servir a un 
propósito de propaganda políticamente útil, p'erjudi9an la pla­
nificación, en vez de contribuir a su !Ilayor eficacia. Si se trata 
de fijar· metas razonables, deberá ·disponerse de abundante 
informaciÓn acerca de las características y la capacidad de la 
economía 8• · · · · .:· -

Por supuesto, un conjunto. de· metas, ·si no se cuenta:con 
medios que permitan materializarlas, es algo enteramente 
inútil. Por tanto, ·la· segunda etapa del procedimiento de plani­
ficación consiste en integrar esos objetivos eh un plan. diná­
mico de desarrollo a largo plazo. Si "bien es posible qué existan 
algunas divergencias en los detalles, los conceptos que deberán 
aplicarse al formular este plan son en esencia idénticos. a los.· 
utilizados por Lefeber en el capítulo VI. Aquí no haée · falta 

. modificarlos ni ampliarlos; el resultado final es ·el mismo:' un 
vasto programa de utilización y asignación de recursos y pro- · 
dilcción entre las distintas· industrias y entre .las .regiones a 
través del tiempo (hasta alcanzar el .horizonte)., capaz, de. ren­
dir ·un ·conjunto óptimo. de bienes y servicios . utilizables en 
última instancia por la demánda 9• · · · ·,. .. ~;~ · ,_. 

• Metas destinadas a miniml7.ar defectos. ln·d·e~~~blcs. pueden éxp~esa~se com() 
problemas a e: maximlzación utilizando preélos negati1/os·;· Pf:?r _e,jemplÓ, · asignando 
n ios residuos industriales. un prcclo .negativo, un. precio igual ·al~ de. su .. ell·· 
mlnaclón. · · . _'. . · · .. · .::·. · · . · _, · ."-~ .:· . . : .":·: . .-

• Í>ado que el bienestar puede declinar si se s.obrepnsan por_ un amplio ·margen 
>CleterinimÍdas metas, a veces pueden tambiéri especificarse ·restricciones 'mflxrmns, 
.·es decir, el desiderátum debe hallarse dentro·. de una gama .. aclecuD,d.(l~ Adem.1s, 
es· pÓslble que algunas metas sólo estén sujetas a una restric;ciót;~ mflxima . 

.-. o Estas éar:icterfstlcas e_ incapacidades entran en él proceso .de planlficnctón 
-como restricciones adlclonnlcs. Aparte de los cocfkientes técnicos, de produccllm, . 

. - es posible que revistan especial importancia los factores de ahorros y finan~ 

-cleros. (Véase capitulo XI, por Sadove y Fromm.) ·, . . . . . , -
· Puesto. que en las primeras etapas del desarrollo es probable que se Importe 

un' gi-a'n ·porcentaje de. nuevas instalaciones para producción. e h1sumos. rnateria­
·Jes; debe· ~mbién: prestarse mucha atención al- sector extranJero, es decir,· a las 

. . , . ganancias potenciales de divisas, contenido importado de la producción, balanza 
· · ·de pagos, préstamos y créditos a largo plazo, ayuga extranjera, etc. 

.. • como la incertidumbre y los requerimientos de datos son tan grandes al 
¡planificar para un período mayor de 40 afios, el programa a largo plazo d"be 

$' '• ••• , ••·~r-<.:'..w: . 
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. . Es evidente que 'los conjuntos de producCión ·y de rendi- · 
miento de este programa deben satisfacer las exigencias de las 
metas y al mismo tiempo prever una· maximización del pro~ 
dueto económico. Por encima de ·esto, sin em'!:>argo, el plan diná­
mico ·de léírgo alcance debe cumplir también otras tres 

. finalidades: 1) ser-Vir de norte para la fijación. de ótras pautas 
y políticas .de desarrollo a largo plazo; 2) . proveer el marco 
. fundamental a largo plazo dentro del cual deben encuadrarse 
los planes a corto. plazo, y 3) asegurar que estos últimos planes 
armonicen con los objetivos de desarrollo a largo plazo. 

Lós planes a niedi~no plazo representan el paso que sigue 
al . proceso de planificación y constituyen el puente entre las 
acci!:mes a corto plazo (por. ejemplo, inversión en proyectos) 
y «:.1 programa a largo plazo. Si bien el plan de desarrollo a 
largO plazo determina en general las prescripciones para el 

¡ mediano plazo, su: alto grado de agregación lo hace insuficiente 
para orientar la política del período actual. Para la planifica­
ción a plazo mediano se reqúieren más detalles: el número . de­
s~crtores · industriales y sus correspondientes categorías de­
demanda final deben ampliarse a varios centenares; es posible­
también que se requiera un detalle mayor en lo regional. En· · 

: .. segundo lugar, si bien ·el plan de largo alcance debe optimizar 
. extensamente 1~ utilización de recursos a largo plazo, no es. 
sufi~ie.ntemente detallado ni preciso en lo que respecta al plazo 

. corto. Por lo . general,. se hace caso omiso de los elementos 
transitorios, y ciertos efectos que Se ·producen en los macro­
sectores no pueden ser tratados .. Por consiguiente, se requiere 
un grado mayor de optimización. Por último, para ma'ximizar 

• el_r~ndimiento y reducir las presiones inflacionarias, debe haber 
· ·. ~oherencia entre el ·empleo de recursos y la disponibilidad de 

estos a corto pl~o. · · . · . 
AÚnque _salta a ·la vista la necesidad de planificación a 

· · corto plazo para cumplir estos. requisitos, la forma exacta que 
habrá de adoptar no es intuitivamente obvia. Teóricamente, 

·debe utilizarse también el análisis de la actividad .dinámica 
:Para la formulación de planes a mediano plazo; en la práctica, 
esto puede resultar difícil, siendo posible que baste como alter-

· ~~. bastante acumulativo ·.y probablemente no debe contener mAs· de 50 sectores 
y 6 regiones. . . 

Cabe insistir en un pu}lto: imporla·fundamentalmente que se tome en cuenta el 
impacto del cambio tecnológico .. continuado sobre las relaciones de· Ia·producción. 
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··:_nativa u:na técnica aproxiniada,''"En vez de intentar la opthni­
. ·zación de la función objetiva (es dedr la satisfa~'éión de metas 

y la m~u::imiúición <lel rendimiento) e~ un procé'~o: de una sola 
etapa, tal vez sea más. factible la planificación.si se procede por 
pasos sucesivos. Ello podría hacerse mediante una serie de 
programas lineales de uno o dos años qtie acareasen un lapso 
de cinco. o seis años. El procedimiento- consistiría- entonces en 

·imponer las condiciones iniciales y la~. especificaciones para el 
rendimiento del plan a- largo plazo como· exigencias del primer 
programa, dar entrada a toda la 'iriformación adicional necesa­
ria y tratar de buscar una solución efica.z 10• Este mismo pro­
cedimiento puede luego repetirse para el próximo breve perío­
do, con las condiciones iniciales modificadas por la solución 
anterior. Cuando medie un conflicto entre las. especificaciones 
para los planes a largo plazo y a corto plazo, deben predominar . 
estas últimas u. 

f!ay más problemas técnicos que ·deben resolverse al pre­
parar !a. serie de programas -lineales. Por ejenip~o, el. análisis 
de actiVIdades tal como se formulan habitualmente no permite 
una aplicación alternativa a las distintas regiones, Sin embargo, 
dadas las variaciones geográficas y la dispersión de recursos, 
producción y mercados dentro de las regiones, es evidente 
que a Ciertas regiones ta~ vez les convenga ser tailto importa-

. doras como exportadoras de determinados artículos, especial­
mente en áreas cercanas a sus fronteras. En cierta medida . .. 

. puede darse cabida a• esto en el programa mediante la inClu­
sión de SUQregiones en el conjunto regional y diferendando 
arbitrariamente <:;iertos artículos que de _.lo . contrario serían 
homogéneos 12• Otra fuente de dificultades· es la inestabilidad 
potencial de la programación de .soluciones; ·peqmiñas .v.ariacio-

· 10 Salvo en lo que atafíe a la interacción con el plan a largo plazo, en esta 
etapa el análisis es en esencia similar al de Mitchell Harwitz en el capitulo VIII. 
Para obtener los valores necesarios de afíos intermedios del plan de largo plazo 

·. que' han de ut!Uzarse en esta etapa se requiere algún tipo de interpolación; 
propablemente éste adoptará la forma de exponente. · - · · 

n Después de. sucesivas repeticiones de todo· el- proc-~dimiento de planificación, 
no existirán discrepancias de esta clase, dado que se utilizan soluciones de corto 
plazo para reordenar el plan a plazo largo dentro del juego de metas establecido. 

u .Podrfa también sefíalarse que no toda la planificación regional debe forzo­
samente realizarse dentro de los limites de un grupo planificador central. La 
toma de decisiones por las person·as de cargos más elevados, en los que sé hacen 
ias asignaciones básicas (a industrias y regiones) a nivel nacional, mientras 
que la planificación detallada ·se cumple en el nivel regional, es posible Y 
resUlta conveniente cuando 'las áreas geográficas .regionales son extensas 
y existe pronunciada disparidad entre sus características.· Sin embargo¡ es in· 

. dispensablt! una realimentación entre los planes regional y nacional .a fin de 
·.asegurar coherencia y optimización de objetivos generales. 
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nes en los precios o en las disponibilidades de recursos motivan. 
2·andes y rápidos cambios regionales y de composición en la 
producción. Estos hechos pueden impedirse introduciendo re­
trasos y frenos de reacción por inercia. 

Aun con sus contramarchas, esta metodología de la pro­
gramaCión presenta varias ventajas críticas en comparación con 
la técniCa dinámica del insumo-producto de Leontief (caso sim­
plificado y especial de programación lineal), utilizada nor~al­
mente en la planificación a mediano plazo. Pese a que ámbas 
iécnicas cumplen los requisitos de coherencia· y verificación 
de recursos a que antes nos referíamos, el análisis de insumo­
producto no optimiza la distribución de recursos porque no 
.admite productos combinados ni procesos alternativos de pro­
ducción con . mezclas variables de insumas de mano de obra 
y de capital, ni una multiplicidad .de tipos de recursos o exi­
gencias de recursos diferenciales. Dadas sus mismas premisas 
muy restrictivas, el sistema de Leontief se "traba" en un punto. 
estático eficaz o en una ruta dinámica, aun cuando otros pro­
gramas eficientes sean posibles y más convenientes desde el 
punto de vista· social 13• Es obvio que la técnica más general,. 
que da cabida tanto a• la coherencia como a la posibilidad de 
opción, es la preferida a los fines de la planificación. 

A esta altura, ya programados los planes a mediano plazo 
qu~ determinan las capacidades de la industria y -la producción 

. por regiones, es menester complementarlos con los detalles re­
lativos a aquellos sectores que han de estar sujetos a la inter­
vención del gobierno. Es decir, el plan para cada industria se 
forja en términos generalizados de producción y capacidad, los 
cuales para que resulten útiles desde el punto de vista 'opera­
tivo; deben traducLI:se, en procl,uctos separados y distintos, en ~ 
tipos part~cu1ares .de capacidades. y en localizaciones precisas. 
En cuanto altransporte, esto exige que los tipos y volúmenes 
potenciales de tráfico sean .trasladados de un punto a otro, y 
que se asegure la aptitud, de las ID.stalaciones (básicas y ter­
minales) . y del equipo operativo para el transporte de esas· 
cargas. Entonces se podrán formular proyectos destinados a 
eliminar todas las . deficiencias de capacidad. En estas especi-
. ficaciones deberán tomarse en cuenta las características eco­
;:J;n~k;;.~; de ks clüerent.o:s tip:1s de transporte (descritos por 

,. • 1 -

' . 
u ~a_r:a 1;1na. crítica exc~~~nte de la programación lineal contrastada 'con el 

a:1álisis de insumo-producto;:,.·éase R. Doríman, P. A. Samuelson, y R. M. Solow, 
J;mear Programm¡ng and Economíc Analysis (McGraw-Hill, 1958). 

~ ' ... r. ....,_ •. ! ... 
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RiChard Heflebqwer en el capítulo III), las posibilidades 
tecnológicas actuales y futuras (véase el capítulo IV, por Wil­
fred Owen), y unél' gran cantidad de consideraciones sobre el 
trazado del plan (véase ·aary Fromm, capítulo V). También, 
por supuesto, esta planificación debe hacerse sobre la base de 
un sistema: ha de contemplarse todo el s-ector del transporte, 
no solamente determinados servicios o instalaciones. 

La evaluación de costos-beneficios de estas inversiones po­
tencial-es y la determinación de si en verdad deben realizarse 
constituyen la cuarta etapa del proceso de planificación. Puesto 
que el temél' ha sido desarrollado con mucho detalle en otros 
trabajos y expuesto por Hans Adler en el capítulo IX, es in­
necesario detenernos aquí más tiempo en él u. 

La quinta etapa del proceso de planificación tiene que ver 
con elementos que no pueden introducirse expresamente en 
estos análisis 15• Se trata de efectos económicos indirectos~ que 
todav~él' no se. han tomado en cuenta, y factores sociales y 
políticos que· podrían limit~r el grado de firmeza con que 
pueden utilizarse los análisis anteriores en la especificación 
de proyectos y trazado de planes de alcance nacional a largo 
·y mediano pla·zo. Estos elementos deben ser identificados, me-
didos hasta donde sea posible dacerlo y puestos en lista como 
apéndice ·a los documentos de la planificación. Como conse­
cuencia de la combinación de estos, elementos con los datos del 
pUm, se modificará el tra!Zado para determinados Sectores . 
También deberán hacerse las asignaciones por .regiones; ·balan.:. 
ceando las demandas de "participación equitativa". en los re-
cursos y producto del desa-rrollo, con el objetivo de rríaximizár 
el rngreso nacional dentro de un horizonte de -tiempo dete~­
minado. Por participación equitativa se entiende en este caso 
no sólo la cantid;:¡d qe bienes y servicios, sino también su ·cali-
dad. Así, por ejemplo,. deben tomarse en cuenta· tanto las 
demandas polític~s como· económicas de transporte. Tal"- ve:z. . -· 
económicamente convenga mantener caminos llenos de baches ·:· . . -
y roqadas en una región, mientras en t?das las demás se _pavi- · · '" ·. 

" Un ejemplo de la aplicación de estas técnicas se puede ·encontrar en el 
análisis que hace Robert T. Brown de las decisiones tomadas en Chile en . 
materia de ferrocarriles (capítulo ·XII). ' " · 

u Esto .vale particularmente para sectores tales como la. salud y la educación, 
cuyas producciones no son .cm su mayor parte .insumos directos para otros 
sectores y que sirven para modificar· la distribución del bienestar eñtre · secton?s 
de la población. En estos casos la asignación de recursos a su respectiva pro­
oucción es algo arbitraria y depende en grado considerable de la especificación 
de metas y del proceso politice. ' 

a 
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mentan supercarreteras,_ pe~? _polf~~camei}te .ésa puede ser una 
medida que no tiene en cü(mta la realidad. Sin embargo, estas. 
decisiones no deben ser tomadas por los planificadores; sino 
por Ids representantes elegidos por el pueblo. 

"foor otra parte, antes que el poder ejecutivo y la legislatura 
se vean abocados a una decisión de esta índole, será necesario . 
haBer completado el proceso de planificación. Tal es la función 
de)a sexta y última etapa de la planificación. Dos son las t~reas 
pdr cumplir: en primer lugar, deben armonizarse entre Sl los 

. diversos resultados. de las etapas' anteriores . y los diversos 
pianes sectoriales; en segundo lugar, se debe preparar un con­
junto de programas alternativos de desarrollo. Ambas funcio­
nes pueden cumplirse repitiendo completamente las etapas an­
teriores de planificación, introduciendo ajustes marginales para 

; ksegurar cierta coherencia y las alternaciones necesarias en la 
· combinación y especificación de metas y otras asignaciones que 
permitan contar cori un espectro de diferentes planes óptimos 
.y subconjuntos de planes entre los cuales puedan hacer su 
elección los políticos 16. · 

Es im-posible precisar a priori el número de repeticiones 
que harán falta para lograr un conjunto razonable de alterna­
tivas importantes (cada ·una de las cuales debe ser coherente 
dentro del conjunto). Su magnitud dependerá del· detalle y 
cuidado con que se ·haya emprendido la repetición inicial, la 
complejidad de la economía en cuanto a variabilidad de posi~ 
bilidades de producción, disponibilidades de recursos y disper­
sión geográfica, y la importancia de .las consideraciones sociales 
y políticas respecto de los factores económicos. De todos modos, 
es próbable que el esfuerzo requerido sea considerable. 

En. sí y de por. sí, ello podría provocar resistencia contra 
la adopción de un procedimiento de planificación tan . vasto 
cómo él que acaba de esbo:l<lrse. Además,· a· menudo es cierto 
que nitda suscita tan tenaz oposición como aquéllo qué menos 
se entiende. No cabe duda de que el .método propuesto de 
planificación resulta complejo, su utilización presupondría gran­
eles esfuerzos ··paTa la ·compilación y análisis de datos, y su 
puesta en marcha requeriría economistas e ingenieros muy 
capacitados, de los cuales hay una extre;ma escasez. Otra i~­
perfección del método·se debe ~ que habrá lagunas e inexad1-

to En términos téc~icos. el· objetivo de este proceso .consiste en detenn!nar 
el conjunto fronterizo de eficiencia y inl trazado en el horizonte dentro del 
lunbito pertinente de la función de bienestar social 
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tudes en los datos, problemas estadísticos en la formación de 
conjuntos, una multitud de premisas .simplistas y un sinnúmero 
de otras dificultades. Con todp, los otros métodos a, que puede 
recurrirse· como alternativa (y que necesariamente utilizan 
los mismos datos) presentan un cuadro' todavía menos alen­
tador, no en la metodología misma, que es sencilla·, sino en 
sus resultados. . 

: La planificación, tal coino se la practica hoy en la mayoría 
de las naciones subdesarrolladas, consiste casi por completo 
en e] intento de ndoptnr mcdidns convcnicnh·s n corto ¡)lm':o . 
En ul¡•tiiHlH oensioiH'H fie ¡n·opo1wn melas n pinzo largo o l11l'­

diano; 'éstas pueden incluso consistir en un "plan quinquenal", 
formulado sobre una base de insümo-producto. No obstante, 
rara vez se practica la optimización de objetivos a plazo me­
diano o largo, y sobre todo se hace hincapié en proyectos in­
dividuales destinados a· satisfacer necesidades inmediatas. Tal 
cbmo ya lo han demostrado numerosos ejemplos, esta subopti­
mización puede traducirse en enormes pérdidas de oportuni­
dades de desarrollo. A decir verdad, el análisis de proyectos 
es una de las piedras angulares de la planificación eficaz, 
pero cuando se lo emplea solo, a menudo acarrea consecuencias 
poco satisfactorias. Por tanto, se lo debe complementar con i~­
formaciones adicionales y otras técnicas que proporcionen pau­
ta~ de acción a largo plazo. Ésta es la función que se atribuye 

· a1- procedimiento en seis etapas. N o obstante los costos y las 
imperfecciones del procedimientol éste debe contribuir a deci­
siones más inteligentes y a un bienestar nacional mayor que 

· el que se logra con los métodos de planificación actuales, no 
sustituyendo al análisis de proyectos, sino complementándolo. 

Es necesario responder a tres grupos de críticos potencia­
les: 1) los representantes elegidos y los jefes de gobierno que 
educen que la intervención de los planificadores conspira con­
tra sus prerrogativas en materia de fijadón de normas econó­
micas;. 2) los empresarios qué creen que la planificación des­
truye la libre empresa al restringir sus actos y disminuir' sus 
ganancias; 3) los economistas que piensan que, provocando 
escaseces o superabundancias mediante un crecimiento .· dc~s- · .. 
equilibrado, se estimula una tasa máxima de ~umcnto del 
producto nacional bruto. De est9s recelos contra la planificación 
nos ocuparemos por orden. · : '.· .. 

, Los temores de los políticos carecen de fundamento en 
~bsoluto, pues .sólo a ellos, en ~asi todos los países, se .l~s ·~o~~ 

!'<..:, 

.... . ;. 
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cr:dc la facultad de legislar y aprobar (o rechazar) programas 
.::r. ;-¡cción y. asignar fondos. Los planificadores se concretan a 
r:~1mplir· una función de cuerpo subordinado, toda· vez ·que 
: :-;, b.1jan bajo la dirección de aquéllos; ayudándolos a tomar 
r;-;cjores. decisiones. 

Es vana también, en gran medida, la alarma de los em­
:m:osarios. La planificación tiene por objeto lograr el máximo 
:;!lmcnto del producto real pcr cúpita a tono con ot•·os objetivos 
1i" hit·n,·::l:tl' ::IH'i:d. S:dvn JHH':t:; c·X!'I'Jl<'Íillll';:, :11' l'::l.i1111tln y r:P 
:•yttd:. J:, i••icilii.Í\'n privnd:t, 1:. lll:l.lvidud prlldtJt'tlVII ,\' J¡¡ ufl­

cicncia, dado que las metas de los planificadores exigen una 
mayor producción y más elevadas ganancias absolutas en todos 
los sectores. Con miras a este fin, a menudo se provee una 
infraestructura bajo la forma de transportes, energía, vivien­
das, obras sanitarias, etc.;. varios países han concedido asimis­
mo exenciones impositivas a los nuevos establecimientos fa­
briles. Es verdad, sin embargo, que la planificación incluye una 
revisión cuidadora de la economía y, por tanto; tiende a con­
centrar la atención en ciertas aberraciones y desigualdades que 
de lo contrario pasarían inadvertidas y no se corregirían. Así, 
es posible limitar o impedir beneficiós especulativos exorbi­
tantes de la tenencia de tierras o de la explotación de mine­
rales y. otros recursos naturales, especialmente si pertenecen 
a propietarios extranjeros. . 

También se da el ca:;o de que los planes y políticas de 
desarrollo de un país pueden resultar restrictivos para ciertas 
industrias, sobre todo en lo que se refiere a fijación de precios 
o decisiones relativas a la expansión de capacidad. En alglinas 
ocasiones ciertas empresas se ven obligadas a hacer cosas que 
voluntariamente no hubiesen hecho. No obstante, debe recor­
da·rse que, en parte, los planes de desarrollo se estructuran a 
partir de actitudes adoptadas anticipadamente por el sector 
privado. Su objetivo no es centralizar la toma de decisiones ni 
-el control de las actividades en cada microcosmo:;, sino más 
bien formular un conjunto de pautas de acción mediante las 
cuales se confía en que se maximizarán el ingreso y la pro­
ducción; y se minimizarán las pérdidas económicas, por ejem­
plo un exceso indeseable de capacidad. A medida que .estos 
esfuerzos en pro del desarrollo vayan surtiendo efecto, irán 
ampliándose los mercados internos y aumentará la demanda 
efectiva dentrá del país, acrecentándose así las ventas· y ga­
nancias. En realidad, las empresas que hacen hiricapié en el . 
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desarrollo tienen poco · que temer y mucho que ganar con la 
planificación; pero es posible que se vean en dificultades aque­
llas que esperan ganancias injustificadas e inesperadas, o be­
neficios monopolistas, a expensas del bienestar social. 

Estás opiniones parecen todavía menos extremas si se tiene 
en cuenta que casi todos los países industrializados utilizan 
algún tipo de planificación (y limitan las prácticas abusivas) 
en la conducción de sus políticas económicas. Es interesante 
destacar que ninguno de esos páíses ha empleado intencional­
mente la técnica del crecimiento desequilibrado (escasez-super­
abundancia) invocada por algunos economistas 17• Este proces() 
lleva implícito el concepto del uso del desequilibrio como fuer­
za impulsora (por ejemplo, al provocar una superabundancia 
o al mantener una escasez de la capacidad del transporte), de 
acuerdo con las ganancias privadas y las presiones políticas 
oficiales (y también los efectos de demostración) provenientes 
de economías y complementaciones externas destinadas a es­
timular nuevas inversiones y una mayor producción. Se ignora 
si en realidad tales desequilibrios generan incentivos lo bas­
tante poderosos· como para originar un mayor incremento de 
ahorros, erogaciones de capital y producción dentro de este 
tipo de crecimiento desequilibrado. De todos modos, no resulta 
afectada la validez de la metodología de programación ante­
riormente descrita, púesto que se puede tomar en cuenta· la 
secuencia de los efectos inducidos 18• Sea como fuere, esto exige 
que los partidarios del crecimiento desequilibrado inducido 
cuantifiquen su técnica: sin parámetros, todas las consecuen­
Cias de las brechas y lagunas entre la producción deseada y 
la rei,ü son en gran medida problemáticas. 

Planificación de las inversiones en transportes 

La planificación de las inversiones en el transporte es tarea 
difícil, ya sea que se la encare como parte integrante de aná-

.'1 Por ejemplo. A. O. Hirschman, The Stratcgy of Economfc Development 
(Y ale University Press. 1958). [hay trad.: La estrategia del desarrollo económico, 

. México. Fondo de Cultura Económica, 2t ed., 19G4). 
'" La programación de la forma dinámica no presupone un grado especial de· 

' equilibrio o. desequilibrio. No obstante, dada la mutabilidad de· las. metas, l~s 
restricciones por Inercia o retrasos en el tiempo y las condiciones de descqm­
llbrlo inicial de las situaciones "del mundo real", es fácil que las soluciones en 
materia de planificación pertenezcan al tipo caracterizado por el desequilibrio. 
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L;is completos del tipo que acabamos de esbozar, o que se 1a 
sitúe en el medio más tradicional de la suboptimización u<;! un 
sector determinado. Los trabajos a que se hace referencia· a 
continuación describen algunos de los elementos y problemas 
que surgen cuando se trata de· asignar idealmente al transporte 
una parte de los.· recursos destinados al desarrollo. 

El ensayo de Hans Heymann se ocupa de los objetivos del 
transporte dentro del desarrollo económico .y menciona en par-. 
ticular las dificultades que las metas y efectos no económicos 
plantean al elegir entre distintas inversiones. En el capítulo III, r 
Richard B. Heflebower examina las características económicas 
de medios alternativos de transporte- (eéonomías de escala, in­
tensidad de capital, flexibilidad, etc.), que tan marcadamente 
.influyen en la elección entre distintas inversiones para el trans• 
porJe. En el capítulo siguiente, Wilfred Owen señala el .im-. 
pacto . de .los cambios tec11ológicos sobre los medios de trans­
porte y. gesetibe algunas posibilidades· futuras ·de· reducir·Ios 
costos de traslado y de incrementar la movilidad ... 

En el capítulo V se habla de la planificación del sector 
transporte en función de un plan de desarrollo económico y 
se exponen algunos de los problemas singulares con que se 
i.rvpieza en la preparación de un programa de inversiones. La 
manera de alcanzar el desarrollo económico máximo y un cre­
cimiento regional equilibrado es el tema del ensayo de Louis 
Lefeber, que esboza• un modelo completo y dinámico de pla­
nificación y comenta sus derivaciones en materia de políticas 
de salarios, precios, regiones y transporte. La,. reseña que Hol­
land Hunter hace a continuación del papel del transporte· en 
el progreso de la Unión Soviética• destaca la impracticabilidad 
de subestimar un eficiente desarrollo del transporte para dar 
prioridad a fines políticos. Este autor llega a la conclusión de 
que la aplicación de técnicas de programación lineal regional 
del tipo propuesto por Mitchell Harwitz ·en el capítulo VIII 
debe permitir que los países actualmente en evolución y la 
U.R.S.S. planifiquen y regulen el proceso de desarrollo en forma 
menos inhumana y con menos despilfarro de recursos que en 
el pasado. 

Sin embargo, la programación no puede por sí sola dar la 
pauta de la conveniencia de tales o cuales inversiones consi~ 
deradas individualmente. Así, pues, el capítulo de Hans Adler 
está dedicado a ofrecer una descripción del método de evalua­
ción de costos-beneficios, corno instrumento para fijar priori-

• 
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darles en .favor de proy~ctos de tra.nsporte. La. política de precios 
delos_seryicios de transporte que de allí resulte es un asunto que 
justifica cierta preocupación, puesto que no sólo afecta a la 
distribución de ventajas entre los diferentes usuarios, sino que 

··puede también implicar subsidios extra·ídos de fuentes de ren­
tas generales del. gobierno. En el capítulo X James R. Nelson 
explora las consecuenci~s de diferentes esquemas de preCios 
y propone un plan de débitos en partes múltiples para obtener 
una recuperación total de los costos. Por supuesto, entre la 
determinación de precios y la financiación del transporte exis­
te una relación estrecha. Un estudio inadecuado de las nece- · 
sidades de financiadqn puede acarrear graves consecuencias 
para la disponibilidad de fondos públicos de inversión y dar 
lugar a presiones inflacionarias, tema del cual se ocupan A. 
J:tobert Sadove y el presente autor en el capítulo XI~ Por últi­
mo, para ilustrar los principios utilizados en la evaluación. de 
proyectos, determinación de precios y financiación de las ero­
gaciones en transportes, el examen que Robert T. Brown hace 
de la "decisión sobre ferroca-rriles" en Chile tiene el carácter 
de un estudio de casos. Sigue una bibliografía selecta prepa­
rada por la señora Warden. 

Estas breves excursiones preliminares por los diversos 
aspectos de la inversión en transporte y del desa·rrollo econó­
mico ofrecen respuestas, que distan mucho de ser .definitivas, 
a' las múltiples cuestiones y problemas relacionados con la 
asignación ideal de recursos. al sector transporte. Sin embargo, 
se confía en que el lector podrá formarse una apreciación de 
las cuestiones generales y de algunas cuestiones menudas, y 
se sentirá estimulado a acrecent<tr sus conocimientos en este 
campo. 

• 
. ' 
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PLANIFICACION DEL SECTOR 
TRANSPORTE 

Gary Früinm • 

'
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.... 

Estimular el desarrollo económico sin planificación es como 
querer llegar a puerto con un barco que carece de· timón. Si 
una nación recién formada debe incrementar ·la tasa de reali­
zación de su potencial humano y material, normalmente tendrá 
que establecer un marco. óptimo para actividades económicas 
tan~o privadas como ·públicas. Pese a las opiniones de Adam . 
Smlth Y Thomas J efferson, el apoyarse en el mercado fuerzas 
P?lí.ticas e i~tu_ición de los legisladores, rara vez garanÚzará un 
rap1do crecnmento y prosperidad en economías inmaduras. 
Antes que sea posible materializar políticas económicas ideales 
~e _requi~re un r:la_n de desarrollo. Este pl~n debe abarcar ob~ 
Jehv?s. fmales mimmo_s, de_ demanda, capacidades de producción, 

. reqmsltos de produccwn mtermedia y otras limitaciones sobre 
la base de un sector dinámico nacional, regional e industrial. 
Desde luego, el desarrollo económico no depende per se de la 
planificación. Tampoco es ésta. una panacea que cure. todos los 
n:a~es económicos; a decir verdad, se la puede exagerar, im- · 
p1d1endo con ello un desarrollo alcanzable. No obstante, las 
con.secuencias sociales y ·económicas del desarrollo se pueden 
meJorar eu·grado considerable con una planificación inteligente. 

Un plan de desarrollo es la suma y el producto de sus 
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partes; cada sector depende de todos los demás, y el conju.'1~0 
de todos ellos depende de cada uno. No obstante, sobre cadl 
sector influyen también factores singulares que no se relacio­
nan co~ las fuer~s que chocan 'con los demás. Así, por ejem­
plo, el sector transporte debe ser planeado coincidentemente 
con otros sectores de desarrollo a los que el transporte tiene 
que ayudar y promover. Sin embargo, también se lo debe es­
tructurar ·parcialmente partiendo de determinados hechos ceo­
nómicos, políticos y sociales, y tendencias de la economía 
nacional. 

Esto implica que cie una u otra manera deber[¡ predetermi­
narse un esquema de distribución de recursos entre las divcrs:Js 
partes del sector tr<msporte; que la relacíón entre inversiones 
en caminos, ferrocarriles, puertos o instalaciones para el trans­
porte aéreo deberá tener en sí misma alguna validez o que en 

. una determinada etapa del desarrollo se requerirá un plan de 
inversiones en ciertos tipos de elementos. A su vez, este plan 
surge de la necesidad· de integración de las partes del ·sector 

·transporte y las metas del plan general de desarrollo. Lamen­
. tablemente, salvo las características tecnológicas, los planes 
para inversiones en transportes de un país dado no pueden 
servir mayormente de guía para otros países. El hecho de que 
existan marcadas diferencias entre las extensiones y forma­
ciones de los terrenos; diferencias de organización y distribu- . 
'ción demográficas, sociales y económicas; distintas etapas de 
industrialización; inversiones previas y atenci6n prestada . an- ¡ · 
teriormente a la conservación; dependencia del comercio exte- ·¡· 

rior, ·así como disparidad de metas nacionales; todo ello ex- , 
cluye la posibilidad de unanorma universal para la asignación : 
de recursos a las iilver~iones destinadas al transporte, y no debe 

. hacerse nada· por procurarla 1 . Por otra parte, dado que un 
plan de desarrollo 'es una combinación de sectores, mientras 
que un sector es una función de proyectos separados ·entre sí, 
desde el prÍnCiJ?ÍO debe procederse a una atenta evaluaciÓn de 

'Muchó cs. sin,duda.lo que se puede c·o~occr·a través .de .un. cxarr:en rapld~ 
de las experiencias relativas a las inversiones en transportes y el. crecimiento en 
paises ,desarrollados y en paises en proceso de. desarrollo. No obstante, parece 
injustificada la conclusión a que llega Tinbergen de que las invcr,ioriC's en trans·­
portes públicos y privados absorben constante y adecuadamente entre el 20. y· el 25' 
por ciento del total de descmbolsos.br.utos de ~apila!. (Jan Tinbergen, The Design 
·ot Dcvclopment, Johns Hopkins Press, 1958, p. 31.) No· sólo estos llmltes de por- · 
centajes carecen de toda significación normativa per se, sino que, además, las pro­
pias estadlsticar de Tinbergen (ibid., pp. !J0-91) y .las del Banco Internacional de 
Reconstrucción y Fomento ponen de manifiesto muchos casos que están fue~~- rle 
tales límites. 
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!to~ proye~tos. El mérito de cualquier proyecto depende de una 
g1a:1 cantJclad de factore;; complementarios y en conflicto. To­
do~ ellos deberi ser tomados en cuenta y contrapesados debida­
m·:n:e al ;:Jsignar prioridades a· los diversos proyectos 2• 

Fad~res comunes en la plaii.ificación .sectorial 

. . ~! factor primordial común a todos los sectores en la plani­
ficacJOn de desarrollo es la determinación del rendimiento eco­
nómico (y ótros efectos sociales) de los proyectos en términos de 
'os tos Y beneficios. En otras palabras, los costos de inversión,· 
conservélción y explotación de· los proyectos deben compararse 
co~ los beneficios computables de las inv~rsiones. (Véanse los 
me Lodos propuestos por Hans A: Adler en el capítulo IX.) Sin 
,cmba:g_o, subsist~ una evidente perplejidad, Puesto que los 
_ne~eflcJOs provementes de. los transportes a menudo son más 
md1rectos que directos, resulta sumamente difícil cuantificarlos. 
Sobre iodo en el· caso de los. caminos, no es fácil computar los 
beneficios to~ales en términos de valor de los ingresos,, valor 
agregado, o mclusive cantidad de productos, como en el caso 
de las decisiones relativas a inversiones industriales. 

Política en materia de beneficios y precios 

Además, la demanda que debe satisfacerse y los beneficios 
q~: lléln de _derivarse de ello no son a menudo entidades fijas 
m mdepend1entes entre sí, dado que la demanda dependerá en 
parte de una política de precios. La política de precios implan­
tada por el gobierno, tal vez indeterminada durante el período 
de planificación, no sólo influye, en la demanda total ae ins­
talaciones y servicios, sino que también puede originar bene­
ficios indirectos diferentes para diversas industriss y ramas 
de comercio afectadas. Esto se traduce en nuevas. dificultades 
para el cálculo de beneficios 3. 

, Los problemas con que se. tropieza al analizar el proyecto 
'de un nuevo puerto en una zona aislada y subdesarrollada de 
una nación que empieza a surgir ejemplificarán algunás. de las 
situaciones del caso. Los beneficios internos directos que habrán 
de obtenerse de la construcción del puerto y los costos por­
tuarios más bajos se pueden calcular eri términos de ingresos 
del puerto resultantes del tráfico actual, así como del que ha 
de desviarse desde otros medios de transporte. También es 
posible estimar ingresos internos adicionales de ese ·puerto 
(pero en forma mucho_ menos definitiva), a raíz del tráfico 
proveniente de nuevas industrias que los bajos costos de trans­
porte harán factibles desde el punto de vista económico. Sin 

. embargo, los beneficios económicos del puerto no se limitan a 
ia.s economías reflejadas en esos flujos de rentas internas del 

· :fmert<?. Por ejemplo, si el nivel de l~s aranceles portuarios 
cobrados a una industria de exportación está por debajo de lo 
que esa industria pagaba anteriormente, habrá economías y 
beneficios portuarios externos bajo la forma de más elevadas 
utilidades para esa industria de exportación. Por supuesto, un 
aumento de los aranceles portuarios podría hacer . que esos 
heneficios extemos pasasen a formar parte de los beneficios 
portuarios internos; en- tal caso se traducirían en' mayores in-

. :gresos para el puerto. De igual manera, los beneficios externos 
'obtenidos por las cÓmpañías navieras debido a· mejores facili­
dades portuarias (menor tiempo empleado en maniobras, etc.) 
púeden o no reflejarse en tarifas más bajas y volúmenes ma­

, yores de fletes. Así, pues; la política de determinación de pre-
cios (oficial y privada) influye en la distribución de beneficios 

:·:provenientes de la instalación, pero también afecta, a través de 
: · las elasticidades de la ·demanda, ál tráfiéo total y a los benc­
i' ficios totales a que dará origen 1~ inversión. 
· Esto no es un problema de evaluación exclusivo del trans­
. ·porte, ni se lo puede elUdir con sólo dar por sentado que la 
' mera competencia, basada en los rendimientos constantes y 

: Esto no irnplic_a desconocer que los proyectos deben examinarse a la luz de 
U!:a . red mtegral a e transportes, ni subestimar la importancia de las reformas 
aarmms1ra1Jvas o las a11crnativas interscctoriales (por ejemplo. entre inversiones 
en transpor1es y comunicaciones, o entre transportes y bienes de inventario). 
Estas ct:estJoncs serán tratadas ·más adelante. 

1 
Esto presupone qu~ actúan. elementos oligopolistas en la econom!a y que 

el gob1erno no Impone (m podna hacerlo aunque lo quisiera) relaciones·de pre­
-ew que 1en¡;an apl¡ca~J!Jdad en condiciones puramente competitivas (y, por ¡0 tanto, susceptibles de aetcrminación endógena). . 

· decrecientes en escala, y la determinación de precios según 
,:· 'cos.tos marginales aparecen en todas partes en la economía. El 

mundo real es, de hecho, impe:decto. Las economías de escala, 
los elementos monopolistas de la empresa privada, la previsión 
insufidente y otras aberniciones; todo . ello motivará des~iacio-

. · nes de los precios de mercádo que hab:dán prevalecido en un 
marco ideal. El uso de precios imaginarios (shadow prices) en 

· ,¡ lugar de precios de mercado, (véase el capítulo escrito por Louis 
Lefeber) alivi::n~á algunas de las dificultades de med¡ción de 

• 
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beneficios originadas en las imperfecciones del mercado, pero 
no todas; su adopción contribuirá también a cuantificar los 
efec~~:'s externos sobre el desarrollo. 

Las inversiones en transporte y en otros campos cumplen 
a menudo una función doble: desempeñan un papel pasivo y 
un papel dinámico en el proceso del desarrollo. El sector trans­
porte es pasivo en cuanto a la satisfacción de las demandas 
previsibles actuales e inmediatas de la agricultura, industria y 
comercio. Es dinámico en cuanto altera las relaciones de pre­
cios relativos entre factores de producción (reduciendo los 
costos de distribución gracias a la instalación de puertos, cons­
trucción de carreteras, oleoductos, etc.) 1 con lo cual facilita la 
explotación de recursos poco o nada utilizados. También el 
mejoramiento· del transporte puede contribuir .a una mayor 
expansión de la economía de mercado, del espíritu empresario 
y de los ahorros privados e inversiones en actividades pro­
ductivas. 

Sin embargo, es dif.:cil, si no imposib1e, determinar el alcan...­
ce de este estímulo dinámico a la producción. Asignar un valor 
a estos efectos externos sobre el desarrollo es aún más azaroso 
que adjudicarlos a proyectos o sectores determinados. No sólo 
es posible que una porción importante de tales beneficios se 
hubiera producido sin las nuevas instalaciones, sino que, cuan­
do se utilizan los precios imaginarios y se admiten posibilidades 
de sustitución, puede a veces ocurrir que su beneficio neto sea 
pequeño, si ·no negativo. Esto no equivale a decir que los 
efectos beneficiosos sean imaginarios; en reaiidad, a menudo 

. son tangibles y considerables. No obstante, en la mayoría de 
los casos, sobre todo cuando el estímulo del transporte al desa-
. rrollo parece insignificante y los efectos problemáticos, esos 
beneficios deben clasificarse junto con· otros factores económicos 
no cuantificables, que han de ser identificados y evaluados 
hasta donde sea factible, incluyéndolos en la evaluación ·de 
costos- y beneficios del proyecto como un agregado 4• Cuando 
varios proyectos tienen efectos externos e interdependientes sO­
bre los beneficios o los costos, se los debe. evaluar, desde luego,· . . . ~ 

' Es evidente que también deben tomarse en cuenta los efectos endógenos so­
bre. 'el aspecto ·costos. Por ejemplo, el uso oportuno de divisas etw.1 ~~~ merece 
cuidadosa atención. · · · 
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corno grupo y también independientemente. Esto internalizará 
algunos de los efectos externos. 

Planes secio·riales y bienestar na.cionaí 

Olrc; factor t:omún en la formulación de planes sectoriales 
es su impacto sobre ]a distribución del ingreso entre gwpos y 
renglones (incluso urbanos versus rurales) dentro del país. El 
emplazamiento y el tipo de inversión en instalaciones genera­
les productivas y sociales, aunque hayan sido planificados con 
miras a que sean eficientes por razones económicas, es posible 
que provoquen un descenso relativo; si no absoluto, del bien­
esta~ de algunos sectores de la población. Estos cambios pueden 
ser 0 no convenientes desde el punto de vista del bienestar 
socia:l. Podría suponerse que los planes económicos adoptados 
fuesJn los más eficaces y que las injusticias en perjuicio de 

· detetminados grupos o regiones se corrigiesen. fácilmente me­
diantk una apropiada política de impuestos y transferencias. 
EmpJro, no ocurre necesariamente así en un país subdesarro­
llado,\ trabado por grupos que responden a fuertes intereses 
cn~adps. por la falta de ?a_tos. i~1;iis~ensa~l~s y d_e. personal 
ad1esVrado, y por una admm1strac10n 1mposltJVa def1c1ente. Tal 
vez hlaga falta introducir una que otra modificación en esos 
plane~ "eficientes", a fin de compensar posibles efectos in-
deseaijles sobre la. distribución del ingreso. · 

L1s desigualdades regionales en cuanto al ingreso afectan 
no sólb al bienestar, sino también a la unidad nacional. Aun. 

¡ sin eds desigualdades, la estabilidad política sufre cuando los 
·lazos ~conómicos, las comunicaciones y el transporte son limi­
tados y cuando en la población hay sectores no cohesivos. Esta 
inestal:Jilidad puede conducir a un desbarajuste o a un derroca­
miento\ rápido de los gobiernos (a veces por medios revolucio­
narios) y· retrasar la actividad económica. En consecuencia, 
tanto por razones económicas como políticas es posible que a 
ciertos proyectos de transporte se les asigne una alta prioridad 
en el presupuesto de inversiones, debido a que tienden a for­
talecer lo~ lazos nacionales al vincular regiones aisladas con el 
resto del país. 

Ceteris paribus, puede ocurrir que algunas inversiones go­
cen también de preferencia en virtud de· su contribución a la 

.. 
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aerensa . .Y la seguridad nacionales. Por lo común, sin embargo, 
debe evitarse la justificación de desembolsos para elementos 
productivos y facilidades de transporte sobre la base de razo­
nes logísticas u otras de índole militar, a menos que satisfagan 
un requisito definido de la defensa. Lo contrario sería sacrificar. 
eficiencia económica por motivos chauvinistas. 

Por último, deben tomarse eri cuenta otros factores socia­
les. La destrucción de vistas panorámicas o lugares históricos; 
la bastardización de la cultura y las costumbres locales; la 
sustitución de la serenidad de la naturaleza por el apresura- · 
miento, el bullicio y la contaminación del aire y· de los cursos 
de agua, todo ello es parte del precio que a menudo se paga 
por acelerar el ritmo del desarrollo y por "elevar" el nivel de 
vida. Según sean su densidad de población y sus características 
climáticas, geográficas y agrícolas, una nación puede no ser 
indiferente a la pérdida de activos naturales y valores sociales. 

Los problemas que se han comentado son comunes a todos 
los sectores de la planificación del desaáollo. Sin embargo, en 
el planeamiento del sector transporte intervienen varias carac­
terísticas propias. Estas características no se destacan tanto 
por su índole exclusiva, como por la singularidad de su alcance. 
Aunque también se las encuentra en otros sectores, plantean. 
problemas particulares al planificador del transporte. 

Rasgos distintivos de la planificación del transporte 

No hay duda alguna de que la vigilancia pública es una 
de las dificultades que se presentan en los transpor~es. El sector 
transporte y las decisiones sobre su planificación son proba­
blemente objeto de un escrutinio más atento por parte del 
público y los políticos que otros sectores. Además de exigir la 
parte del león en los recursos de inversión, los proyectos de 
instalaciones básicas de1 transporte son primordialmente in­
versiones públicas; por lo general el sector privado no puede 
o no quiere hacerlas, a pesar de que éstas afectan vitalmente 
las decisiones relativas a inversión privada así como los in­
tereses regionales representádos por los políticos ú. Pm· otra 

• La buena disp.osición del sector privado a emprender inversiones en ·iníraes­
hucturas, a falta de intervención del gobierno, depende de la renuencia de las 
empresas a correr riesgos y de los valores y variantes que se esperan en las 
tasas de rend:miento. En lugares donde los riesgos son grandes, debid<:> ;.. las in-•• f( 

'l. 
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parte, estos proyectos son comúnmente visibles y afectan a 
grandes grupos que pueden fácilmente formular y expresar 
Juicios sobre los servicios y su uso. 

Carácter global de las inversiones en transportes 

· . C?tra fuente_ de dif~cultades es también el hecho de que las 
~ecJsJones relativas a mversiones en este campo son globales, 
puesto que las funciones de la oferta en relación con la capaci­
dad del transporte no son continuas. Si se trata de invertir 
p:1ra la expansión de un ferrocarril, esta expansión debe cum­
p1irse en su totalidad a· fin de que sea· posible obtener bene­
ficios importantes; es menester que un camino esté construido 
e~tre los dos puntos extr~mos para que su utilidad sea apre­
ciable; un aeropuerto destmado a un importante tráfico inter­
nacional tiene que estar terminado para que se adapte a los 
grandes aviones de chorro. 

Hay también requisitos de inversión suplementaria o com­
plementaria que refuerzan este carácter de "globalidad" de mu­
chos proyectos relativos a instalaciones para transportes. Es 
posible que un nuevo' puerto de aguas profundas proyectado 
con un costo de 20 millones de dólares sólo pueda· justificarse si 
simultáneamente se construye una red de caminos que unan 
el puerto con el interior del país y cuyo costo por lo menos 
sea_ igual al del puerto mismo. Por supuesto, este carácter glo­
bal no es exclusivo del sector transportes; sobre otros sectores 
pesa también a veces la necesidad de llegar a una capacidad 
excesiva, si se quiere contar con una capacidad utilizable dé 
algún modo. En las naciones nuevas más pequeñas, sin em­
bargo, las grandes necesidades de capital que origina este ca-

ge~tcs necesidades de capital y a la Incertidumbre de la demanda, puede ocu­
rnr que las compalilas privada~ inviertan únicamente si existe la posibilidad de 
ejercer un contr?l monopolista, si es posible cobrar tarifas más elevadas que las 
competlhvas y st pueden obtenerse beneficios extranormnles. En el caso de pro­
yectos de infraestructura, es¡;>ecialmente cuando intervienen Intereses extranjeros, 
Pt~ecle ocu~TJr que estos .requisitos sean inaceptables por razones de lndole política 
e !nconvementes en s~nttclo económico, dando as! lugar a la Inversión ·gubernamen­
tal directa o a reglamentaciones que aseguren adecuadas condiciones del servicio 
precios "razonables" y minimo desperdicio de capacidad. Si se adopta el tempera: 
mento regulador, es .posible que entonces se requieran garantlas de ciertas tasas 
de rendimiento Y seguridad contra la nacionalización a fin de fomentar:inversio­
nes privadas en infraestructuras. 
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rácter global de las inversiones en transportes pueden resultar 
especialmente gravosas. 

p,,oblenw.s de tiempo y espacio 

Al asociarse el carácter global con otros dos problemas 
relacionados entre sí, las proyecciones a largo plazo y la nece­
sidad de una especificidad. regional causan dificultades nuevas. 
Probablemente la vida física o económica de los proyectos de 
transporte no sea superior a la de las inversiones realizadas en 
muchos otros sectores. Cabe esperar que los equipos rindan 
económicamente durante 10 a 20 años, mientras que las ins­
talaciones. básicas (vías férreas, asientos de los durmientes, 
pistas, puertos, aeropuertos, etc.), si se las conserva, no se con­
viertan en ec~nómica!llente obsoletas debido a desplazamientos 
de la población o alteraciones de las características regionales 
de la producción durante 20 a 40 años, o aún más 6 • 

Esta vida larga no plantearía ningún problema, de no ser 
por el carácter global de la inversión. Dicho en otras palabras, 
la satisfacción de las demandas actuales de transporte crea 
.automáticamente una capacidad excesiva aplicable a la: satis­
facción de üecesidades futuras. Así, por ejemplo, los servicios 
provistos actualmente afectan a los costos futuros del transpor.: 
te; una consideración insuficiente de las necesidades futuras 
y una equivocada especificación de las. capacidades actuales 
pueden originar un derroche de recursos el día de mañana. 
Debe advertirse que estas capacidades no son rubros en abs­
tracto; deben ser instalaciones concretas, en-lugares específicos, 

• Tal vez el progreso tecnológico futuro acorte apreciablemente este plazo al 
provocar una obsolescencia económica más rápida en 'los diversos medios de trans­
porte. Los camiones más pesados y los motores diésel determinaron que resuli.a-

. sen anticuados Jos firmes de vías férreas y caminos; los buques de mayor tone­
laje de peso muerto hacen que ciertos puertos resulten inadecuados; y las 
características m<is. modernas :.· la m<iyor amplitud ele 'los medios de transporte 
aéreo internacional, con sus nuevos patrones de seguridad, motivan que la previ­
sión de ayer en materia de dis.eño de aeropuertos se convierta en falta de pre- · 
visión adecuada. No obstante, aunque estos progresos determinen que sean defi· 
cientes o caigan en desuso conStrucciones de fecha anterior, lo común es que no 
motiven una pérdida de· ·val0r .. de las servidumbres. 

Por supuesto; la vida física del equipo y las instnlaciones fundamentales puede 
ser mucho más larga que su vida económica. Todavía en nuestros días es posi­
IJle encontrar vagones de c3rga de 1910 que siguen en uso. Que desde el punto 
de. vi~ta de la eficiencia operativa se justifique utilizarlos. ·parece algo suma­
·mente dudoso. 

• 
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destinadas a atender niveles y tipos concretos de movimiento 
de cargas y pasajeros durante un mínimo de 10 a 20 aí1os. 

La planificación a largo plazo en la industria o la agri­
cultura rara vez se traza de una manera que el economista . 
especializado en transportes pueda utilizar en esa perspectiva 
de tiempo. En la planificación a largo plazo en el sector indus­
trial puede muy bien anticiparse y especificarse una lista bas­
tante detallada de industrias que deberán desarrollarse, pero 
por Jo general sin indicar la naturaleza de las necesidades de­
rivadas en materia de transporte. A menudo los planes formu­
lados en el sector industrial, sobre todo en el ·campo. de la 
empresa privada, hacen hincapié en la utilización de facilidades 
de crédito para estimular. la· iniciativa privada, contribuyendo 
así a la vaguedad en cuanto al diagrama cronológico y locali­
zación del nuevo desarrollo industrial. 

Análogamente, la planificación a largo plazo en la agricul­
tura se ha limitado por lo común a seüalar metas de produc­
ción clasificadas por tipos de alimentos y formas de aumentar 
la producción con ayuda de programas de semillas, fertilizan­
tes; mecanización, riego y crédito. Ni siquiera para corto plazo, 
y con mayor razón para largo plazo, es fácil traducir estos 
programas en necesidades de transporte. , 

Frente al problema de planificar geográficamente de una 
manera muy concreta y mucho más allá del plazo para el cual 
hacen sus planes la· industria y la agdcultura, y teniendo aun 
así que resolver sus necesidades futuras en gran medida im­
plícitas, el economista del transporte debe desarrollar (si es 
posible conjuntamente con los planificadores de otros sectores) 
proyecciones explícitas del alcance, diagrama cronológico y 
localización de las demandas de transporte. Evidentemente, 
las demandas actuales y previstas de los diversos sectores se 
deben ampliar hasta· donde lo permitan los datos y 1ás ideas 
disponibles; pero, dado que el horizonte para estas cifras ge­
ncrnlmente será corto, es indispensable otro nivel de élbstrac­
ción. Para complicar aún más las cosas, al planificador del 
transporte no se le da·, ni se le puede dar, una consideración 
especiéi.l del diagrama cronológico para la presentación del docu­
mento relativo al· plan del sector transporte; éste debe inte­
grarse y vincularse con el resto del plan. Se lo debe presentar 
simultáneamente, con especificaciones y estimaciones de costos 
para instalaciones de transporte destinadas a desarrollos aún 

. . .; 
•'" '. ~ .... 



PLANIFICACIÓN DEI:. TRA.~."<SPORTE 13I 

pJrcialmente indeterminados de carácter: industrial, agrícola, 
minero y otros. · 

Es posible deducir variaciones razonables de producción 
~mticipada en otros sectores (y su diagrama cronológico y dis­
persión geogrúfica), partiendo de metas realistas y específicas 
de carúcter nacional a plazo medio y largo; estudios ele asen­
tamiento y proyección demográficos; y análisis del probable 
desarrollo de recursos de tierra laborable, riego y mano de 
obra experta. Los costos y la determinación de precios de los 
componentes de esta actividad influyen realmente en su volu­
men total. Se da por sentado que los planificadores conocen 
la necesidad de formular sus proyecciones de tal manera que 
los sectores armonicen entre sí y se sitúen dentro de las di­
versas capacidades iactibles y deseables de producción. (Ad­
viértase que . esto no presupone que el crecimiento deba ser 
equilibrado.) La tarea podría simplificarse pasando por alto la 
distribución regional del desarrollo futuro y planificando sobre 
la base de la actual estructura de actividad industrial. Sin em­
bargo, la adopción de este procedimiento podría resultar costo­
sísima (debido a que las inversiones en instalaciones básicas 
son grandes e irr'ecupe;:ables) en el caso de existir divergencias 
entre la estructura regional actual y la· futura. 

También la dimensión geográfica del desarrollo de un país " 
se l1alla configurada por los costos del transporte y la capacidad 
cüsponible. Por lo tanto, el transporte no debe acomodarse 
pasivamente a las demandas de otros sectores, sino que ha de· 
esforzarse por lograr una distribución zonal preferencial de la ' 
producción. Esto es, con mucho, un asunto demasiado x:npor­
tante para: dejarlo librado exclusivamente al sector transporte; 
el grupo planificador, en conjunto, debe cargar con la respon­
sabilidad de decisiones básicas en materia de localización y 
llevar a cabo los estudios necesarios para avalarlas. Lamenta­
blemente, si el grupo planificador falla a este respecto. esa 
respÓnsabilidad recae exclusivamente sobre el planificado~ der 
transporte. Si éste tiene que preparar estimaciones razonable- · 
mente dignas de confianza y contribuir a guiar el desarrollo 
hacia sus propias ubicaciones regibna1es, debe realizar por sí 
mismo esos estudios. 
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Proble1nas de distribu.ción 

Es probable que la determinación de la mejor distribución 
regional de la producción sólo pueda hacerse mediante una u 
otra forma de procedimiento reiterativo. Partiendo de una 
especificación inicial, el análisis pasa a considerar sus deriva­
ciones en términos de necesidades de transporte y de otra ín­
dole. Una vez conocidas éstas con certeza, hay que volver a 
examinar las distribuciones originarias para introducir mejo­
ras, y así sucesivamente. 

Dada una estructura de intercambio regional, si se rela-
. cionan las proyecciones de los requerimientos de transporte 
por unidad física de producción y entrega con el volumen es­
perado de demanda final, se logran estimaciones de necesidades 
futuras de transporte para el acarreo de productos 7._ El movi­
miento de los insumas de mano de obra (es decir, personas) a 
fin de satisfacer las necesidades de produccion puede calcu­
larse sobre una base similar. En su mayor parte, se tratará de 
demandas de viajes urbanos de ida y vuelta entre la casa y el 
trabajo. Suponiendo que la fueí-za laboral y la ocupación 
aumenten proporcionalmente, estas demandas se correlaciona­
rán con los aumentos de las poblaciones urbanas. En regiones 
agrarias, los viajes a y desde los establecimientos agrícolas 
determinan demandas urbanas y cuasi-urbanas (los viajes rea'­
lizados con el fin de acarrear productos al mercado y llevar 
insumos al establecimiento agrícola se han inCluido en las nece­
sidades de producción y distribución de productos mencionadas 
más arriba). La última parte de los viajes comerciales, viajes 
entre ciudades, dependerá de las condiciones geográficas y de 
la estructura y extensión del comercio interregional e inter­
nacional. 

Por último, aparte de las relativamente limitadas necesi­
dades gubernativas y militares, resta únicamente la demanda 
de servicios de transporte pDr parte de los usuarios. _(Sin em­
bargo, al pJanificador del transporte debe i}1formársele .de todo 

~ Es indudable que una mayor investigación de las necesidades de transporte 
(factores de. cubicaje y densidad del transporte por unidad de producto en Jos 
casos de articulas fundamentales) servirla a un fin útil. En este campo no rigen 
las restricciones mencionadas anteriormente sobre el uso de datos relativos a las 
P.acione6 desarrolladas. 
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requerimiento especial de índole militar.) En general, las in­
vPrsiones considerables destinadé!s ·a satisfacer deseos persona­
les de viajar no pueden justificarse en las etapas tempranas 
del desarrollo, cuando tienen un valor t.an elevado ·las utiliza­
ciones alternativas de las escasas divisas disponibles del redu­
cido capital nacional y de la poco, abundante mano de ·obra 
especializada. De todas maneras, estas demandas pueden satis­
facerse en parte andando "a dedo" o en vehículos comerciales 
privados· (principalmente c·arrüones) ,. o aprovechando el exceso 
de capacidad qt.e queda disponible en caminos, ferrocarriles 
públicos y servicios de ómnibus. fuera de .las temporadas de 
máxima movilidad .. Empero, a medida que progresa el desarro­
llo, el aumento· del ingr€so y un intenso deseo de movilidad y 
viajes personales pueden crear una demanda. de servicios de 
transporte, especialmente en'. automóviles, muy por encima 
de· estas capaCidades. En los países en que ]a. mavoría de los 
aufomóviles son. import_ados, es natural. que la satisfacción de 
esta demanda esté sujeta a los.co.ntroles que el gobierno impone 
a la impórtáción. Eri .otras naciones donde la producción y 
venta de automóvile~ están reguladas principalmente por las 
fuéúas del mercado,· las compras potenciales de vehículos de 
esta. clase y su utilización deben calcularse mediante un aná­
lisis convencional de la oferta y la demanda, es decir, relacio­
nando ~l consumo con· el ingreso, los precios y otras variables, 
y ia producción con la disponibilidad y costos de los insumos. 
Luego, aplicando ponderaciones que señalen la probable dis­
t!"ibución de la propiedad y pauta de uso de los vehículos por 
región, se podrán predecir: los nuevos requerimientos esperados 
en materia de carreteras. . . 

Cuando sé llegue a este punto, se habrá logrado una in­
formación general sobre la economia futura, . que permitirá 
formula·r estimacioi1es iniciales de nivel y diagrama cronoló­
gico de las demandas de transportes. El pp.so siguiente consis­
tirá en uri· intento de esbozar la estructura básica y la evolu­
ción cronológica de la infraestructura del transporte, de ma­
nera· que· éste pueda desempeñar su papel. ~n el desarrollo sin 
desviaciones ·ni desperdicio de cantidades importantes de re­
cursos. Antes que se termine esta tarea de planifi~ación surgirá 
una enorme cantidad de nuevos problemas, algunos de los 
cuales examinaremos a continuación. 
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Algunos problemas específicos de la planificación 

En primer lugar y por sobre todo podemos citar la consi­
deración de las redes de transporte terminadas. Muy a menudo 
los planificadores se dejan llevar por la tentación de resolver 
necesidades del transporte exclusivamente. entre un punto y 
otro, pero sin pasar revista a las derivacioi1es generales de la 
i·ed total en cuestión. No es forzosamente cierto que el plan de 
ir:msportcs más eficaz sea el que trata de llegar a los m~s bajos 
-costos unitarios entre cada punto de origen y el punto de desti­
no. Desde el punto de vista del costo total del transporte pueden 
ser convenientes determinadas economías de escala y costos 
de regreso, ordenamiento circular, concentración del tráfico en 
una determinada forma de transporte y empleo de vehículos 
de uso general -más bien que de uso para un solo fin- (y 
otros procedimientos aparentemente eficientes). En otras pala­
bras, hay· casos en que una "ineficiencia" plánificaqa puede 
resultar eficiente; · · 

Lógicamente, sin embargo, casi siempre habrá que eludir 
la ineficiencia: En los casos en que el volumen de tráfico es 
potencialmente elevado, las rutas con muchos. rodeos y "res­
quebrajadas" pueden resultar elementos costosos de una pla­
nificación torpe 8 • Gran ineficie~cia próduce también el titilizar, 
por razones de ubicación y costos, c:Jiversos tipos de transporte 
para trasladar pasajeros y mercaderías desde determinados 
lugares de origen a determinados destinos. Por ejemplo, los 
artículos de exportación manufacturados podrían transportarse 
desde la fábrica por camión, tren, camión y barco antes de 
salir de las fronteras nacionales. Claro que tal vez haga falta 
una u otra combinación de diversos medios de transporte, pero 
el número de elementos utilizados y los traslados entre un 

" En la planificación de transportes parece existir una tendencia a errar en 
uno u otro sentido en cuanto a Jos puntos de enlace para un determinado me­
dio: o bien todos Jos puntos son servidos mediante ram<Jics de empalme de dis­
tancl" mfnima. o bien el. sistema intrnmodal es írágmeÍ1tario o inac!ecuadilmente 
incompleto. Los enlaces entre países en fronteras nacionales contiguas parecen 
adolecer singuJ:irmente de esta última condición, hecho que tiende a dilat:u la 
intcgrnción económica en vastas zonas regionales .. Debido a esto es probable 
que se hnya retardado el comncio internacional dentro del Mercado Común 
Europeo y la Asociación Latinoamericana de Libre Comercio, por las deficientes 
conexiones físicas del transporte y las diferentes estructuras tarifarías y pr:ícticas 
rC'gnlndoras. 
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medio y otro deben estudiarse de modo tal que la eficie cía 
general aumente, en vez de reducirse. El plan de transpo tes 
debe dar cabida a la integración de los distintos medios eli­
giendo ubicaciones óptimas para empalmes, a cuyo efecto! se 
establecerán rutas secundarias y conexiones, y se estimularán 
los métodos de bajo costo (por ejemplo, transporte en rri­
pientes cerrados [containers], descarga por acción de la. a­
vedad, etc.) y estaciones terminales para transbordos de un 
medio a otro. La meta debe ser en todo momento llegar a · is­
poner de una capacidad que, sea cual fuere el medio de trans­
porte, reduzca al mínimo los costos totales de distribució* y 
viaje. En este aspecto tanto los ahorros como las pérdidas ue-
1en ser frecuentemente considerables. 

Costos y especificaciones 

El hecho de que modificaciones relativamente pequeñas de 
las especificaciones introduzcan una variabilidad de los co tos 
también dificulta aún más la tarea de planificación. Si en ez 
de soportar las cargas sobre ruedas de un camión de 10 t ne­
ladas, se desea que un camino soporte las de un camión d 13 
toneladas (diferencia que, en términos de volumen de los 
miones, no debe advertirse a simple vista), es posible que 
costos de construcción aumenten en un 40 por ciento; el ra­
gado de un puerto hasta una profundidad de 10 metros, en 
lugar de 9, para permitir el movimiento de buques con e al­
quier· marea, podria elevar el costo del puerto entre un 15 y 
un 20 por ciento 0

• A menudo los problemas relacionados~con 
esas especificaciones se convierten en puntos cruciales ara 
una decisión sobre política. Sin embargo, es frecuente que los 
beneficios previsibles no puedan ser, y no sean, definidos cori 
precisión ni analizados cuantitativamente. Además, el faitor 

0 Estos costos de instalaciones básicas aumentan rápidamente debido en arte 
a la imposibilidad de sustituir equipos mec6nicos por mano de obra en al unas 
operaciones importantes de construcción (por ejemplo dragado), y al el vado 
costo· del insumo de mano de obra especializada en otras. La falta de susti;uib!­
lidad económica de métodos de construcción determina una gama de coslosJ bas­
tante. constante en proyectos de transporte (inclusive necesidades de divisas~ una 
vez establecidas las especificaciones. No cabe duda de que éste es un cam~o en 
el cuAl deben colaborar el ingeniero y el economista para precisar los limites 
de una viable sustituibiiidad, dada la tecnología corriente y la cantidad y costo de 
los recursos disponibles. y para ·idear métodos de' construcción de más bajo 
costo y más flexibles. 
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critico en el momento de tomar una determinación de esta clase 
puede muy bien ser de carácter político e imposible de prever 
~·con un grado apreciable de certidumbre: Por ejemplo, las es-, 
pecificaciones de pesos que habrán de soportar los caminos 
dependen con frecuencia de si el gobierno desea y puede im­
poner una limitación a los pesos y cuál ha de ser el nivel en 
que ésta pueda aplicarse. 

Otro aspecto del problema de costos y especificaciones es 
la posibilidad de alternativas entre diversos compolientes de 
·costos: costos de capital de instalaciones básicas c'ontra costos 
"de mantenimiento de instalaciones básicas; costos de capital de 
instalaciones básicas contra costos de explotación de vehículos. 
Los costos de explotación, tal como se los considera aquí, )n­
:'ciLyen los gastos de inversión en vehículos por unidad de trá­
,fico (es decir, por tonelada-kilómetro o coche-kilómetro). Hay 
otras alternativas, además, entre inversión en vehículos y costos 

· .. ele stock. A medida que se mejora la calidad de una instalación 
·básica, con el consiguiente aum~nto de su costo, tienden a dis- . 
minuir los costos de explotación de los vehículos que la utilizan. 
'Esto es más evidente en el caso de caminos y ferrocarriles, 
•donde un firme mejorado permite desarrollar velocidades más 
,altas, transportar cargas más pesadas y operar con menores 
costos de combustible, mano de obra y reparaciones. Algunas 
pruebas de este fenómeno pueden encontrarse en el capítulo III. 

111 antenimiento vers1¿s ·construcción nueva 

Según sean las condiciones · geográficas, climáticas y del 
st..eló, podrá haber variantes bastante grandes entre los costos 
. de mantenimiento y los de modificaciones del trazado. Esto 
vale especialmente en los casos en que estacionalmente o dia­
,riamente se tienen registros extremos de temperatura o precipi­
, tación pluvial. Es enormemente escaso el número de análisis 
comparativos de costos de construcción original con respecto 
'a costos de -mantenimiento de medios de transporte (bajo di­
versas condiciones físicas, especificaciones y costos de insumo 
'de materiales, maquinaria y mano de obra) que se efectúan 

.· <Jctualmente al hacer estudios de inversiones en transportes. 
Muy a menudo tanto el ingeniero como el economista dan por 
·sentado que los factores de insumo en los paises en proceso de 
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desarrollo tienen costos relativos comparables a los de mante­
nimiento y de construcción en países industriales adelantados. 

Por supuesto, el mantenimiento no se encara por· sí mismo,. 
sino en virtud de su repercusión sobre los ccistos operativos de · 
los vehículos. Dentro de una gama pertinente,· a medida que 
suben los gastos de mantenimiento, bajan los costos operativos 
de vehículos. Por lo tanto, es posible que se dé la oportunidad 
de reducir los costos totales del transporte s~stituyendo un 
tipo de costo por otro. A menudo debe asignarse preferencia en 
el empleo de recursos; ceteris paiibus, a la cons~~rvación o re­
·construcción .incompleta de una instalación existente, antes de 
pen~ar en la ampliación de- nuevas instalaciones: Como es ló­
gico, la existericia de un ·camino que necesite mantenimiento no 
implica cpncederle automáticamente. una prioridad para la uti­
lización de recursos .-en ese mantenimiento sin previo análisis 
comparativo de los beneficios que·podrían lograrse con la apli­
cación de los mismos. recursos a otra inversión. L'arrientable­
mente, en las. naciones en desarrollo· se registra una marcada 
,nclinación a construir nuevas instalaciones para el transporte, 
en vez de mantener las existentes. Esta distorsión tiene su raíz 
en factóres tales como: .. costo relativamente alto del mante­
nimiento; falta de .mano·- de obra técnica experimentada; necesi­
dad de previsión en materia de adquisiCión planificada de equi­
pos,. adiestramiento· de personal· y organización cOn miras a las 
tareas de mantenimiento; y desconocimiento de los costos reales 
(directos o indirectos) que representa el no tomar medidas de 
mantenimiento preventivo o restaurador. Además, cori frecuen­

.eia el país en vías de. desarrollo descubre que le· es más fácil 
conseguir en el extranjero préstamos para nuevas construc­
ciones que aumentar los impuestos con el fin de finanCiar· él 
mantenimiento. _ · 

Mucho puede ganarse en el sentido de reducir los reque­
rimien'tos de capital inicial (o descontado) mediante· una ade­
cuada combinación de mantenimiento y de construcción por 
etapas, posibilitando así que la demanda potencial sea satis­
fecha sin una excesiva inversión en una capacidad desmedida. 

Esto va1e de manera especial en el caso del trazado y cons­
trucción de caminos. A propósito del Cercano Oriente, se ha 
dicho que existe algún tipo de "camino" entre todos los lugares 
habitados y que el ingeniero fue el perezoso camelio, en su afán 
por encontrar Ja ruta más segura y más corta. Siguiendo las 
huellas de esta "ingeniería" originaria, el tráfico ha ~~ntribtiido 
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a estabiliZar el terreno. Hay mucho de verdad en esta afirma­
ción, tanto coino para asegurar que la construcción de caminos 
muchas veces puede ser tan sólo un mejoramiento destinado 
a proporcionarles la capacidad y la resistencia necesarias para 
el tránsito previsto. 

Proyectando el tipo y nivel de tráfico para los diversos 
tramos de camino, y comparando los costos y beneficios totales 
del mejoramiento vial con niveles alternativos rriás elevados 
de· capacidad y especificaciones, puede lograrse que las deci­
siones sobre construcción por etapas armonicen con los planes 
futuros de desarrollo de caminos a largo plazo me.r;liantc un 
costo inicial mucho menor (en ·cada etapa), con lo cunl se libe­
ran fondos para otros fines. La ventaja en este ·caso reside en 
el uso productivo potencial de lbs ahorros de costos, que de 
otra manera se habrían destinado a dotar a determinados tra­
mos de uná calidad o capacidad más elevada que la realmente 
necesaria en un momento dado. Los desembolsos totales y ab­
solutos de capital (en dólares constantes) para instalaciones 
construidas por etapas serán casi siempre más cuantiosos que 
si la construcción se hubiese hecho en una sola fecha. Sin em­
bargo, si las fechas de etapas se han elegido debidamente y si 
se toman en cuenta los usos alternativos de los ahorros en el 
costo i-nicial de construcción, el valor actual descontado de los 
desembolsos para Ja construcción por etapas (incluido el man­
tenimiento adicion-al} será menor que si· no se procediese por 
etapas. 

En los casos en que se ha adoptado esta t<~GiÍca :¡::a;--a la 
planificación y trazado de caminos, ha sido posible mejorar 

, caminos hasta un tercio del total de kilómetros, e·n un nivel de 
• utilidad indispensable, con el mismo presupuesto de cons­

trucción. Si bien este método aumenta sin duda los costos de 
planificación, tales costos; c;ue aparecen relativamente- abulta­
dos en la etapa de planificación, ·están más que justificadOs en 
función de los usos de oportunidad de los ahorros. en -costos 
de construcción 10• 

'" Sin embargo, proceder por etnpas no es una ·ventaja que carezca de incon­
venientes; es necesario poner z.nucho cuidado en la fvnnu1ación de estos progra .. 
m:Js. pues cxi~tc el peligro de Incurrir en errores costosos. Los costos de mante­
. nimicnto pueden llegar a ser prohibitivos en C;]minc;>s de calidad pobre, cabe 
ia po~ibilidad de elegir rutas in;¡clccu:Jdns y puede ocurrir que los costos suban 
cxC'c:;ivamenle. ele. No obstante. t:JI vez los errores en el caso del método de 
etapas no sean ·mayores que en los tipos tradicionales, y quizá sean menores. 
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Importancia de la administración 

Aun cuando estas ventajas son considerables, la adminis­
tración de las instalaciones de transporte es probablemente Jna 
cuestión tan crítica en el desarrollo del transporte como lo~es 
la asignación de fondos de capital. Una mejor administraci 'n, 
que utilice con más efectividad las actuales capacidades físi as 
<1ntes de hacer nuevas inversiones en instalaciones, sobre tddo 
en el caso de los puertos y ferrocarriles, puede obviar la nebe­
sidad de desembolsos d. e capital adicionales para ampliar /la 
capacidad. Esto se torna evidente cuando se calculan los coios 
de las alternativas. . . 

La capacidad efectiva de un puerto no depende únicame te 
del equipo físico provisto, sino también de la coordinación/ de 
una serie de acciones y movimientos de equipos, carga y pape~eo 
administrativo. Por ejemplo, por un puerto de un pais en de¡sa­
rrollo pasaban no hace mucl;o entre 400 y 500 toneladas anu~les 
por metro lineal de muelle; en un puerto de Europa Occidental, 
las mismas instalaciones, con los mismos medios de trans rte 
e iguales afluencias de productos, atendían un promedio de 50 
toneladas anuales por metro lineal de muel1e. Puesto que el 
costo de construcción de un embarcadero adicional, depós tos 
de reserva e instalaciones del caso asciende más o menos a cu tro 
millones. de dólares por. 100 metros de muelle, podría evit rse 
una· inversión de esta magnitud destinada a satisfacer las re­
c{entes demandas de instalaciones portu~rias, con sólo i~t:o¡du­
cir mejoras del orden del 10 al 15 por ciento en la admm1s ra­

·ción del puerto 11 .. De igual manera, en materia de ferrocarr les, 
·donde las necesidades de capital son ele'!adas, pequeñas mejoras 
de la eficacia pueden a menudo traducirse en importantes 
aumentos de capacidad, eludiendo inversiones innecesarias. 
Dado que el costo de las mejoras· de la administración es ge­
neralmente· muy inferior al costo de la nueva capacidad física, 

. los ahorros de recursos de capital resultan considerables. 
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Determinación del plan óptimo 

Tal como ya debe ser evidente a través de la exl)licnción 
que antecede, la planificación es una tarea compleja que pre­
supone utilizar un gran acopio de datos, los cuales van desde 
estimaciones precisas de ingeniería a reacciones económicas des­
conocidas frente a objetivos sociales vagamente delineados·. 
¿Cómo, pues, puede idearse un plan óptimo cuando se dan múl­
tiples factores inconmensurables, cuando son tan grandes las 
incertidumbres y tantas las alternativas? El esbozo que sigue 
no es más que un intento, no una solución. 

Lo ideal sería que la planificación, en cualquier sector, se tra­
zara dentro del éontexto de una estrategia :total de planificación, 
que maximizase rigurosamente un conjunto de metas con miras 
a alcanzar un determinado horizonte. Sin embargo, aun cuando 
no pueda e'ncararse un· proceso iterativo de programación muy 
complicado, los acercamientos de sus etapas serán .siempre com­
ponentes valiosos de una planificación eficaz. En primer lugar, 
se necesitará decididamente un conjunto de metas basadas en 
disponibilidades de recursos y en deseos naciona1es, a modo de 
pa~tas para un plan sectorial. En segundo lugar, la consideración 
de las maneras de alcanzar esas metas a largo plazo (y sus 
deriv~ciones geográficas) puede ser útil para su cumplimiento. 
En tercer lugar, aun cuando se trate únicamente de ·un elemento 
ad hoc, convendrá siempre contar con una u otra· forma de 
análisis· a plazo cercano que examine las sustituciones y com­
plementariedades de inversiones entre los distintos sectores y 
procure aumentar las utilidades. Esta etapa debe también tratar 
de asegurar coherencia general en la utilización y disponibilidad 
de recursos. En cuarto lugar, para la asignación racional de 
recursos es indispensable la determinación de los co'stos y bene­
fici~s de los proyectos de cada sector. En quinto lugar, también 
debe preverse la consideración de otros efectos económicos in­
directos y factores sociale3 y políticos que puedan influir. en las 
decisiones relativas a inversiones. Finalmente, debe ex)stir la 
oportunidad de revisar los planes sectoriale~ p~ra .~liminar. in­
coherencias; además, en virtud de que la max1m1zacwn del bien­
estar nacional no consiste solamente en una maximización del 
producto económico, sino que presupone consideraciones de 
equidad y preferencias regionales, de grupos y temporales, debe 

·• e 
. " John H. Kaufm;¡nn, "Planninr, íor J:'ransp<~·rt Investment in 1he Dc,·clopment 

·of Iran", American Economi.c Review, Proceedings 'mayo de 19G2). p. ~02. 

• 
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prcp:~r,ar_se, un JU~[iQ. de éll_lernat,i"·as eh~ desarrollo susceptibles 
ci~- elccció}1 po~ítica ·::::.. . ' 

. -L~a ·~esr)C?ns~bÜid~d general de este procedimiento debe co­
rrer _por. cuenta d~l grupo planificador considerado en· su tota-
1idacJ, En gradg_s diversos, ·:cada sector contribuirá a todos los 
paso.s del. p1~~ceso .·y se encargará primordialmente de evaluar 
sus pr()pios ]J~oyectos._ _ 1. 

J?ado que :en las etapas primeras e intermedias del desarro- · 
. llo la. di\:isión de ·la· demanda de transporte entre necesidade~ 
de la producción.y·del consumo final se inclina casi por completo 
hacia l<:s. primeras, :eLsector'-ti"ansporte tiene escaso papel que 
representar en ·la fija<::ión de metas. Sin embargo, le cabe una 
intervenc"ióndestacada en la determinación de frenos a su rea­
hzaei<W~ E~ "ii~nsporte debe recibir· del grupo planificador una 
üidic~c.~óri_· d~ laJI:ltura.:.disb:ibución regional del crecimiento y 
cualquier. anticipación . pqsible de necesidades en materia de 

. transport;e;::,~oriio r~asci~n :::J.~ esto, debe preparar estimaciones 
de las {le~ andas :d_e . .-tra;l!spor,te_-implicitas en ese desarrollo y pro­
veer "Í:lll l=l!Jálisi~. del.caráj::tE,~·r: espacial y económico a largo plazo 
de la ·redpac.ion!'l~·de)ransp\)rtes que hará falta. Esto presupone 
una d·escr:_ipc~ó~ _c~mpleta ~e .la red existente y propuestas deta­
Jladasj)¡u~a: ~]1 ~:J::pá~sión en; el tiempo. Repitiendo este procéso 
en colabora<;:ión,con lO§· plani.fi~adores de otros sectores y la auto­
riqaci c~:Q~ra~. ?e;_ ]Jl.<lnificac!ón, será posible formular programas 
factible~,qe · d·es?-n~oll,o, ( al:lar_c;mdo diferentes intensidades y mez-· 
el as geográ~jc~s,· éi_~ ,prod_u_cción ·cte transportes, industrial, comer­
cial y _agt!cq~a). q1,1e. sati_sf5tg?I1· rnetas alternativas. 

. •· lo. -· 

De igual m¡niera-, para'ei: análisis a corto plazo se entregará 
a los pl~_~i~aqo,res deLt:I:ansp·orte una relación de 1asJiemandas 
esperadas, y.se r§c~b.irá en; respuesta la información acerca de si 
la capaci~fl-.9 es P:.i..I:\.9 adécuada 13

• Los proyectos de inversiones 
del sector.pue.de:q,~ntonces ,tr~zarse con miras a satisfacer nece­
sidades. aJargq, 1plazo ;y,aliviar· congestiones a corto plazo. Su 
evaJ l,Ja si?~ ,y)a. jnc;I'usióÍr de -fa~tores no económicos ~n un. agre-

.. '. :~ : r ~-. . . ,~ P :· - , 
~. . . ~ 

· • •\ • ' r {""' r...- t '•,; ; ', r • l ~1, .•• ·. 
"' Aun cuando estas" etapas se ha11. P.rescntado como pasos separados y con­

secutivos,· eri·la: •práctica ·se ·la's •seguirá ·con di\·ersos grados de simultaneidad. Ade­
más, los pla~cs, rqultantes_- de~en ser objeto de continuas revisione-s y correccio­
nes, Y se ·Jos ha· de someter a los poderes legislativo y ejecutivo para su selec-
ción y aprobación. · · -~:' · · · · · · · 

l!l Tanto en los casos de plazo largo com~ corto, la determinación de precios 
de la producción entra críticamente en todas las funciones de costo de la (oferta) 
Y demanda .(véase en el capitulo X un ·análisis de la determinación de precios 
de los servicios del transporte). 

. ,· 
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gado al plan sometido para aprobación política no requieren aquí 
·mayor comentario. 

En algunos países, aun -el análisis más bien informal prece­
dentemente esbozado no puede emprenderse debido a la escasez 
de personal experimentado, a la falta de estadísticas adecuadas 
y de un mecanismo de recopilación y comunicación de datos, al 
hecho de no haberse organizado un grupo planificador completo 
y a otros motivos. En el grado en que l~ sea posible, el planifica­
dor del transporte deberá: obtener su propia información sobre 
el carácter actual y futuro de la economía, fijar metas aparen­
temente razonables y tratar de aproximarse n su realización me­
diante la suboptimización de su propio sector conforme a los 
lineamientos generales aquí propuestos. Cabe esperar· que las 
especificaciones resultantes no estarán en franco desacuerdo con 

· las que se lograrían en una planificación global formal o informal. 

Conclusión 

Las decisiones sobre inversiones que se toman acttwlmente 
; influyen no sólo en el nivel de vida de la generación actual, sino 
i también en los de las generaCiones futuras. Por ser irriperi'osa la 
: necesidad de elevar la tasa de desarrollo y el ingreso per cápita 

en las naciones menos desarrolladas, y dado que los rendimientos 
económicos y las .consecuencias sociales de un método d-e simple . 
laissez faire pueden acentuarse en forma tan significativa, ofre-

) ce J?ositivas v~ntaj~~ la interve_n:iól~ ,del gob~erno con el fin de 
1 meJOr?r la as1gna~10n y la utlhzacwn qe ·recursos. Esa inter-
1 vención no necesita adoptar la forma de control direCto de todas 

las actividades directamente productivas, y ti:ll vez tampoco deba­
ocurrir así. Pero existe una evidente necesidad de establecer 
líneas y normas que sirvan de guía, de acuerdo con las cuales los 
sectores privados puedan operar más eficazmente, y de proveer · 
instalaciones básicas necesarias, inClusive las del transporte. 
Para esto, lo mejor es realizar un intenso y completo esfuerzo 

1 de plai:üficación. Cualesquiera, que sean las limitaciones de· este 
método, sus soluciones superan a las que se obtienen cuando las 
decisiones se optimizan simplemente para cada sector ind-epen­
dientemente y cuando en gran medida se pasan por alto los efec­
tos de realimentación e interdependencia a iargo pl?zo. La pla­
nificación en todo el ámbito de la economía no debe ser implícita, 

,, ,· 
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s;no expiicita. No obstante, en algunos países esta técnica puede 
no resultar del todo funcional en el futuro próximo, debido a 
lagunas en los datos requeridos y escasez de personal adiestrado. 

Si falta una planificac¡ón global, el planificador del trans­
porte debe trabajar en condiciones decididamente desventajosas 
al diseñar la parte que le corresponde de un plan de desarrollo. 
Tiene que detallar las inversiones en instalaciones de trans­
porte de manera de satisfacer los requerimientos de otros secto­
res de la economía todavía no definidos específicamente, y debe 
también trabajar con una perspectiva tempora1capreciablemente 
mayor que el período habitual en la planificación de este sector. 
Esto lo obliga a encuadrar (con la· debida consideración de modi­
ficaciones de la producción regional potencialmente conveniente 
y otras alternativas) los programas de infraestructura del trans­
porte dentro del marco de recursos naturales básicos, así como 
de factores geográficos, demográficos, de intercambio y otros, no 
menos que de las necesidades del transporte derivadas de pro­
yectos de desarrollo planeados para ese momento o para el futu­
ro. Estos factores básicos pueden entonces interpretarse en tér­
minos de población anticipada, centros agrícolas e industriales, 
tipos de productos y c1rculación comercial; y, tomando después 
en cuenta las características tecnológicas y de costos de diferen­
tes medios de transporte, se las podrá traducir en nec~sidades 
del transporte. Enfocadas las necesidades con esta perspectiva, 
podrán relacionarse entre sí los diversos medios alternativos de 
transporte, de manera tal que se logre una red integral de ins­
talaciones. 

Con demasiada frecuencia los planes del sector transporte 
consisten fundamentalmente en un conjunto de propuestas de 
proyectos sueltos sobre caminos, ferrocarriles, puertos y oleo­
ductos. En muchas de esas propu·estas, si no en todas, es posible 
que las razones costos-beneficios sean favorables, pero juntas no 
representan un sistema eficiente de facilidades que minimice 
los recursos con el fin de satisfacer el total estimado de necesi­
dades de transporte. La planificación de una red integral de 

. instalaciones para el transporte pone de relieve la secuencia tem-
poral imperativa de la planificación y construcción de ingeniería 
en cuanto a instalaciones no sólo relacionadas entre sí (por ejem­
plo, caminos secundarios.hasta estaciones ferroviarias terminales, 
caminos a nuevos puertos, etc.), sino también vinculadas a pro­
gramas industriales y agrícolas proyectados. La larga demora de 
los proyectos 'de transporte, desde las propuestas iniciales h., e . . ''t9 

'lH GARY FROMM 

la comprobación de factibilidad del uso de las instalaciones hace 
. ' 

también que deba ser mayor la atención prestada a este aspecto 
de la planificación del sector transporte. 

Los análisis de proyectos del sector transporte, aunque no 
tienen que vérselas con factores imponderables tales como los 
beneficios derivados de posibles proyectos sanitarios o educacio­
nales, tropiezan con obstáculos en la estimación de costos y bene­
ficios indirectos (y a veces directos). Al avanzar de proyectos a 
programas y de las determinaciones subsectoriales a las sectoria­
les, los análisis convencionales de inversiones marginales se· 
vuelven menos definitivos y menos precisos. Esto no significa que 
un ·enfoque acumulativo del sector transporte pueda remplazar 
a los análisis de costos-beneficios del proyecto. Sin embargo, si 
estas evaluáciones se realizan dentro del marco de un esquema 
nacional de transportes desarrollado tal como se indica, podrían 

:al parecer tomarse decisiones sobre inversiones para mejora­
miento del transporte a la luz de objetivos pertinentes de planes 
regionales o nacionales, y llevarse a cabo menos asignaciones 
equivocadas de recursos al sector transporte y dentro de éste. 
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IX 

EVALUACION 1~CONOMICA 

DE PROYECTOS DE TRANSPORTE 

Hans A. Adler •. 
;, 

Dentro de la ecoi1omi:a,· eLarte de evaluar proyectos· dé trans­
portes en países men'os desarrollados sigue en estado rudimen-:­
tario; pero resulta ,difícil juzgar si la discrepancia entre teoría 
y práctica es mayor que, por ejemplo, en ·r,nedicina.' El presente 
artículo describe el estado en que este arte aparece generalm~nte. 
entre quienes p.oseerÍ tal vez la máxima experiencia ·en él, co­
menta algunos de los problemas más· importantes y sugiere una 
cantidad de nuevas mejoras. Se insiste sobre todo en la evalua- · 
ción de carrete~ a~, porq~e por lo general· éstas presentan difi­
cultades más serias para la evaluación económic~ y porque es 
muy probable que en la mayoriá d·e los países subdesarrollados 
su expansión en el futuro revista más importancia q~e la de 
otros medios de transporte. Sin embargo, Jos métod?s y técnicas. 
que aquí se co111ei1tan ·son sus~eptlbles d? ,aplicación gener¿ll. 

.... . ... - .. 

• ;;¡ autor es un cc·onomista especializado en transportes, que actúa .en el. 
Banco Mundial. Aun cuando cóte trabajo se basa eh gran parte en la expenenc•a 
d<>l Banco en materia de e\·ali;;¡ción de proyectos, las opiniones aqul expresadas 
n~ renejan ningún punto de vista oficial del Banco Mundial. 

. ·,· 

~ANS A .. ADLER 

La evaluación económica de proyectos de obras públicas se 
.: ha desarrollado en forma muy extensa en lo que se refiere a 
medidas sobre recursos. ac.uáticos, tales como prevención de 
hundaciones, navegación y conservación del suelo. En Estados 

··Unidos recibió su impulSo inicial en ]a década del 1930, cuando 
· Ia ley exigió a la Oficina .dé RecuiJeración de TierraE\, al Cuerpo 
· de Ingenieros del Ejército y a otros organismos que _calculasen · 

los costos y beneficios,· y utilizasen esos cálculos en la selección 
. de proyectos concretos. Se han realizado muchos estudios de 
esta cJas·e en los últimos diez años, destacándose especialmente 
los relacionados con recurso:> acuáticos. 

En el campo del transporte, la evaluación de proyectos ferr<r 
. viarios, y en cierto gréido también de proyectos de navegación 
y puertos, se circunscribió por lo común a un análisis. financiero 
destinado a determinar si las rentas futuras podrían cubrir los 
costos. Recientemente ·algunos ferrocarriles han adoptado méto~ . 
dos más formales para la preparación de presupuestos de capital. . ·. 
Sin embargo, las evaluaciones económicas se han convertido en . 
una necesidad en el casn de las carreteras, debido a éstas, par 
lo general,. no producen rentas direCtas. Las primeras fueron 
.hechas por ingeni·eros de los departamentos viales d.e cada Es~ 
tado a fines de la década ·del 30. En naciones menos desarrolladas 

.no se generalizÓ SÜ erí1pleb has.ta hace unos anos, bajo el Írn-. 

pulso de.diversos programas de a:yuda extranjera.,.· . , 
· No existe, por supuesto,·rela'ción causal entre e~ atraso de la 

economía de evaluación de transportes y el he.cho de que hasta. 
·hace unos años esto erá virtualmente dominio 1exclusivo de los 
ingenieros. Por lo· contrario, esta condición se debe en gran 
medida a que los economistas no se iriteresáron por este campo; 
pese a ser en éste de importancia singular la colabora?ió,n .es~ 

·trecha entre. economistas e ingenieros. A consecuencia de esto, 
algunos de los errores más comunes en la evaluación de pr<r . 
yectos provienen de no aplicar correctamente Ios criterios econó~ 
micos o de ·no aplicarlos en· absoluto; algunos de éstos, con:10 el, 
no distinguir entre costos y ~eneficios privados, y públic~s, Y 
entre costos medios y· marginales, se comentan mas adelante .. 

.. \;Un problema muy partiCular· de los páíses menos desarro­
llados consiste en la falta· de estadisticas básic'as; a menudo' esto.· 
es decisivo para el· grado de· exactit\Jd y réfinamie!ftO posibié 
d~l anális·is. Por ejemplo, la mayoría de esos países han iniciado 
apenas hace unos años la recopi~a~ión d~ dat?s sob;eL tráfic.~ e~ 
las carreteras. Cuando hay estadrstlcas d1.spombles, es"as se lliDI­

tan de ·ordinario a simples recuentos del tráfico; dif.ícilme~te se 
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·cuenta con información sobre el origen y destino de ese tráfico 
Y los tipos de artículos transportados en las carreteras." General­
mente es poco lo que se sabe acerca de costos operativos de 
vehículos en diferentes tipos de caminos o sobre ga&tos de 
mantenimiento de caminos con diferentes clases de superficies. 
A con~ecue~cia de esto, la mayoría de las nuevas inversiones y 
las as1gnac10nes para gastos de mantenimiento se han 'hecho 
virtualmente sin ningún análisis económico detallado de priori­
.dades(Sin duda es cierto que, dentro de sus límites, algunas de 
las inversiones más obvias se pueden hacer con sólo mirar senci­
llamente un mapa y fijarse en la ubicación de las industrias 
principales y los centros de población. Pero esto deja de ser 
cierto una vez que se han construido las carreteras más eviden­
temente necesarias, y tampi)CO un método tan sencillo permite 
~armarse un juicio adecuado sobre· prioridades a lo largo del 
tiempo entre medios de transporte, o entre inversiones en trans­
portes o en otras actividádes. La falta de datos cstadísicos bási-

. · cos, sin embargo. no sólo es causa del estado de atraso en que 
se encuentra en gran medida el análisis relativo a esta materia, 
sino taro bién · un efecto del mismo, pues hasta hace poco los 
economistas no concentraban sus esfuerzos en las condiciones 
que debían estudiarse, po:;:- ~er escaso el incentivo para la com­
pilación de E'~?::L~~ic-:'" 2propiadas. 

Pasos preliminares 

Antes que· un determinado transporte pueda ser evaluado 
debidarpente, dos pasos previos son muy convenientes y por lo 
general esenciales para abreviar gradualmente el estudio de 

' alternativas del proyecto. "El primero de estos pasos consiste ·en 
un estudio económico general del país. Tal estudio cumple dc•s 
Finalidades principales. La primera es establecer las necesidades 
generales de la nación en materia de transportes mediante el 
estudio detenido, por ejemplo, de la tasa de desarrollo económico 
y la expansión del tráfico resultante.''La segunda tiene por 

· objeto proporcionar una base para la apreciación de las necesi­
dades en el sector transportes, contrapuestas a las de otros 
sectores de la economía: Esto no es algo que pueda hacerse con 

. mucha precisión, y depende en gran medida de juicios cualita­
tivos. Importa señal;;.r que varios de estos estudios han sugerido 
que era demasiado lo que se invertía en tr~nsportes. U:-1 reciente 

.estudio llevado a cabo en Colombia, por ejemplo, demostr'ó que 
las inversiones· en educación, viviendas y sanidad merecían una 
prioridad mayor que las inversiones marginales en transportes 1

• 

Estos estudios hacen falta también como ayuda para decidir si 
es posible reducir la demanda total de transportes mediante 
cambios de ubicación de las industrias, y a qué costo. El he<:ho 
de no hacerlos ha conducido a inversiones en transportes, así 
cómo a recomendaciones de nuevas inversiones en algunos países, 
que están completamente en desacuerdo con los recursos totales 
disponibles en el país para inversiones y con las prioridades de 
otros sectores. 

1 El segundo paso qebe ser un e&tudio detallado de los trans­
{ portes a fin de establecer las prioridades dentro de este sector. 
·, Ejemplos de ello son los estudios de los transportes hechos re-

clentemente en la Argentina, Colombia, Ecuador y Taiwan bajo 
los auspicios del Banco Mundial. Si se trata de sacar la mayor 
utilidad de estos estudios, no sólo deberá trazarse en ellos el 
marco amplio de prioridades para cada tipo de transporte, por 
ejemplo una lista de los caminos por orden de importancia, sino 
que deben también indicarse la misión precisa de cada uno y 
las prioridades e11:tre ellos. Un programa de esta clase será ma­
teria de posteriores revisiones cuando se analicen en detalle 

f 
determinados pro?ramas .. A .menos que el proyecto va~a prece­
dido de un estudio econom1co general y de un estudiO de los 
transportes, se corre gran peligro de hacer una evaluación in-

1 completa que pueda conducir a una distribución ec¡uivocada de 
;, los recursos. 

Problemas de la evaluación de proyectos 

¡ El propósito fundamental de la evaluación económica de un 
·proyecto es medir sus costos y .beneficios econón:ii~s para deter­
minar si los beneficios netos se equiparan por lo menos a los 
que pueden lograrse con otras oportunidades de inversión mar­

'. ginal en el país en cuestión: Por supuesto, exi.sten otros. cos~os 
y beneficios que no son económicos, como las oportunidades 
culturales derivadas de los viajes, y las ventajas militares y 

' Los ejemplos del presente capitulo son producto ele Investigaciones realiz~das 
por el Banco Mundial, en general inéditas. El material editado aparece menci<•­
nado en la Bibliografía. 

(~ 
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;•tlnünislral.ivas, y a· veces desventajas, provcni_entes de la mayo~· sep~r:ados para uno y b~ro muéllé, r~súltÓ que.el-~oeficiente de! 
:novilidad. ·Estos n~ ~e toman aquí en cuenta, daªo que ~~ halla~- rendim1ent0 :e1l'iúi'o'· de'ellos era. de. (!asi u:q 20. por ciento, ínien­
cxcluidos pór. definición, y también porque, _p~rá bi~ri. o para.; tras .que el del· otro 'rió era más que del ·4 por ·c~ento una vez 
mal, la máypría deJas fuentes de financiación exteriór.:no los,.. tomados en ctienta los ·costos ~xtrao.rcl-imirios por:.el hecho de 
consideran úi1portal1tes pa·ra la conc'esión de' préstamos cuya construirlos separadái#~hi:e; por cierto,.e}:~egundo: muelle .no se 
finalidad p~i~ordial es la de estimular el desarrollo e"COJ)~mico .. ;. . justificaba. Ehnismo pfincipió e.s aplicable ~n especial a diver_sos 
I\ o obstante; estos otros beneficios y costos son muy reales, Y,, grados: .. de mejoras de c'aminos y a,. menudo también. a diferentes 
el país interesado a e be _.tomarlos en cuenta. . · . · ... tramds de cani.iho. . · .· .· · · 

A veces· se afirma que el valor de un proyecto debe medirse A firi de medir los beneficios y costos e~onómicos y compa-
~)or su contribl.lción al crecimiento de la renta nacional según rarlos con otras oportunidades dé inversión, se los debe expre~ar 
:~e la mide tradicionalmente. Esto no ~stá ·.en desacuerdo con ló en términos de dinero, que es· el único común denominador prac-
expresado másarr1ba, pero no es un métoqo práctico:-'Enprimer tico. Esto planteá un problema, ya que los precios de mercado 
lugar, exclUiría por completo ciertos beneficios, como el· mayor no reflejan los costos reales en la medida en que no prevalez~a 
confort derivado· de una. mejor carretera o las economías de en los sectores· principales de la economía una comp.etenc1a 
tiempo;- que podría así emplearse para un mayor esparcimiento viéible. Aparte de cualquier li:m.itación aplicable en general a 
o reposo, lo cual no se reflejaría en la renta n?cional. Má~ im- la competencia en naciones merfos desarrolladas, se pr~s.entan 
portante es el hecho d.e que el método basado en la renta nacwnal dos problemas especiales en el se.ctor transportes. El pnmero 
¡·esulta demasiado coliJplicado e indirecto, y en países_ sub- surge del hecho de que algunos servicios de transporte, por su 
desarrollados es sencillamente imposible de aplicar. Por ejem~ , índole misma, son oligopolistas o incluso monopolistas, de suerte.· 
plo, si los costos de los transportes se reducen, debería hacerse que los precios co?rados por esos se~vicio~ a J?en~~o carecen 
un análisis para saber en qu~ forma se utilizarán en el futuro de relación directa con .los costos. El eJemplo mas evwente es la 
los recursos liberados en otros sectores de la economía, a fin de histórica determinación de precios de servicios ferroviarios, se-
determinar· el aumen'to el<:! renta nacional resultante. Sin em- gún la cual las tarifas de fletes para determinados productos no 
bargo, el método basado en la renta nacional es útil para fijar están basadas en los costos del transporte de esos productos, 
la atención en costos y beneficios desde el punto de vista de la sino en el valor de éstos. Un segundo problema relacionado surge 

. economía considerada en su conjunto y no tan sólo de las partes de la concesión de subsidios directos e indirectos a muchos 
directamente afectadas. De este modo ayuda a elegir los bene- ser~icios de transpórte por parte del g?bierno. Un ej~mplo ~e· 
ficios que se deben incluir y los que deben omitirse, y a evitar aplicación general es el de la provisión de caminos .. En la mayona 
que se cuente dos veces un mismo beneficio bajo diferentes de las naciones en desarrollo los impuestos a. la na!ta y otros gr~-
formas, cómo cuando el mejoramiento de un camino reduce vámenes que se imponen a los u~u~rios no cubr~n .l,os ~o:tos ae 
costos de transporte y aumenta.valores de la tierra.·Es útil para . los caminos (incluidos el mantemm1ento, deprecwcwn, 111L~reses 
la identificación de costos y beneficios, aunque no para medirlos.· y administración); aun en: I~s casos en qu~. puedan cubn: lo! 

Al evaluar un proyecto que se compone de varios subpro- costos generales, por lo comun np hay r~laClon entre lo que S-

yectos separables e independientes, deberán hacerse análisis . le cobra al usuario indivic:lual y los dlferentes. costo~ de_ los 
. económicos por separado para cada s-qbproyecto. De" lo éontrario, diversos servicios de transporte, por ejemplo camwnes, ommbus 
es muy posible que los beneficios extraordinariamente abultados Y autos para pasajero.s. . , . . 
de un sub proyecto oculten los insuficientes beneficios de otro. · A pesar de estas dificul !a des, .los; t~nm:r;os. monetanos r: 
Por ejemplo,. en el ca;:;o de un proyffto de ampliación de un .

1
)resentan el único com~n de,nomma~or, ~racticq, y s: ~~ed _ 

puerto en ·América Central, los ingenieros recomendaron la lograr que seim significativamente mas utlles adop.tanao pre 
construcción de dos muelles nuevos. La justificación económica cios imaginarios" que reflejen más de cerca los costos Y bene-
indicaba un coeficiente de rendimiento sobre la ·inversión de un ficios económicos reales. 
12 por ciento, más o menos, lo cual era un porce~taje satisf~~t~-
rio en el citado país. Sin embargo, cuando se h1c1eron anahs1s 
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1\Iedición de los costos ccor:ó-;niros 

La medición cie Jos costos económicos de un proyecto es 
!~~ucho más sencilla que la de sus beneficios económicos y, por 
lo general, se la puede. limitar a ajustes de los gastos reales en 
la mediaa en que no reflejen adecuadamente los costos econó- ,, 
micos reales. Las categorías de costos para las cuales suelen 
necesitarse esos ajustes, es decir, para las cuales deben deter­
minarse precios "imaginarios", se comentan seguidamente. 

desocupacwn o subocupación, los costos reales del-tipo de 1cs 
de mano de obra son muy inferiores a los salarios reales. Cuand~ 
esta condición prevalece ampliamente y es probable que pe;·dtr.(e 
cierto tiempo, como ocurre en muchas naciones menos dc5.1\11C>­

lladas, el costo de la mano de obra, sobre todo .tratándosl! ele 
obreros no especializados, debe calcularse en una cifra Sll~n· 
ci~Jmente inferior a los pagos reales de salarios. En cambio 
parecería también que los costos reales de 13. mano de obra C;)ll· 

ficada pueden ser superiores a ·salarios pagados. Las .mismas 
consideraciones valen para las ganancias. Al medir los beneficios 
de un equipo que economiza mano de obra, el beneficio real e~ 
considerablemente ménor si la mano de obra remplazada con­
tinúa desocupada durante un período importante de la vid11 

: . económica del equipo. 

Empleo de los pr~cios inwgin.arios 

El primer ejemplo Jo constituyen los impuestos a las ventas· 
y otros impuestos indirectos. El impuesto á"]a nafta, por ejemplo, 
es un costo para quienes pagan el impuesto, pero no refleja" 
necesariamente costos económicos para el país en su totalidad, · 
en el sentido de que un aumento del impuesto no significa que ' 
se requieran más recursos económicos para producir un volumen '" 
determinado de nafta. Merece destacarse que el famoso informe 
Road User Benefit Analysis for Highway Improvements (Análi­
sis de Jos beneficies de los usuarios de caminos para mejoras · 
viales), de la American Association of State Highway Officials 
(Asociación Norteamerican<'! de Funcionarios Estaduales de Via-' 
lidad), incluye erróneamente los impuestos en la medición de . 
costos de combustibles, no estableciéndose diferencia· entre cos­
tos (y beneficios) privados y públicos 2• De igual manera se 
deben excluir los dei:'echos de licencia y los derechos de im­
portación, y deben introducirse ajustes por los costos de las · 
importaciones, a tipos artificiales de cambio, incluyendo un 
subsidio. 

Un segundo· ejemplo son los s~larios. En casi todos los paises ·· 
las leyes de salarios mínimos y otras reglamentaciones e in­
flexibilidades determinan que algunos salarios efectivamente 
pagados no dan una medición correcta de los costos reales de . 
la mano decora. Cuando una economía se destaca por una gran .. 

Un ejemplo final es el interés. Lo que se paga por cs\e 
concepto es el costo financiero del capital, que frecuentemcntt" 
no guarda relación con su costo económico, es decir, el co>to 
de oportunidad del capital. Los fondos de inversión suministrados 
por los gobiernos para el transporte se entregan a menudo a bli 

interés que está por debajo de lo que le cuestan al gobierno; y. 
aun cuando cubra los costos del gobierno, estos últimos no '""" 
flejarán los costos económicos si el gobierno ha obtenido to)es 
fondos mediante compulsión directa o indirecta, por ejemplo 
recurriendo a impuestos o exigiendo a los bancos préstamos al 
gobierno á tasas inferiores a las del mercado. Muy frecuente­
mente los fondos obtenidos de fÚentes extranjeras suponen tasas 

:de interés marcadamente inferiores al costo de oportunidad dei 
:capital en naciones menos desarrolladas. 
¡ Es muy difícil determinar el costo económico del capit:Jl 
'cuando no hay mercados libres, en especial dado que las tasas 
·de interés prevalecientes reflejan también factores tales como 
la inflación y el riesgo El Banco Mundial ha emprendido varios 
estudios tendientes a evaluar el .costo·de oportur..idad del capital 
en determinados países. Aunque tales estudios no permiten ju¡. , 
cios definitivos, revelan una gama .que va del 6 al 12 por cientl) · 
respectivamente para los pa.~ses elegidos, y hay motivos para 
creer que en la mayoría de las naciones subdesarrolladas la tas:l 

. es por lo menos del 8 por ciento y a menudo más del 10 por 
dento. Que en el descuento .de costos· y beneiicios se apliquen 
las ta-sas de interés del mercado o una tasa social más baja (o 
acaso más alta) es algo que no entra en los límites de estt' 

• Washington .(D.C.) 19GO .. Reimpresión del informe de 1952 .sin modiíicacione3 ' trabajo. Sin embargo, desde un punto de vista práctico, las 
~· <oodo, "'"' 1• •dopdóo •• '" '""" urut.oio• do ""· !if· inversiones en paises n\enos desarrollados, donde la.sas cie 
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rendirr:i~~to. ~on infe~iores a) 8 por ciento, deb.en ser objeto de-
un anahsiS'"muy minucioso. · · 
. Muchos: :;:on_ :los 1)royect~s en cuya· evaluación el problem~· 

. ac la tasa apropiada _de interés puede minimizarse expresando el '" 
resultado en función ,de una tása interna -de rendimiento de la ·" 
inversión, más que. en función de la razón beneficios-costos. De 
esto se·habla· más adelante, en la última sección. 

Oíros tipos: de aju.c:des 

. Además del uso de precios imaginarios, hay otros: tipos de 
;¡J ~stes que son a menudo necesarios para una evaluación econó­
rnJca. Los tres ejemplos que se dan ·a continuación han sido· 
elegidos .PrinCipalmente porque ejemplifican errores bastante 
comunes. . . . . 

-.. _Al calcular los costos de un proyecto, los :ngenieros incluyen 
habitualmente un rubro de eventuales para gastos imprevistos. 
Éstos son de do_s clases. En primer lugar, puede suceder que los 
costos se~n Z?~s. elev~dos que lo previsto porque el trabajo 
resulta mas difiC:ll o_111as largo; por ejemplo, es posible que haya 
que excavar mas tierra o que las condiciones del suelo sean 
menos fav01.:ables que lo indicado por los datos de las mue:;tras 
en que se basó él cálCulo de costos. Cabe también la posibilidad 
de que los costos sean .más altos porque las condiciones infla­
cionarias vigentes en. g~nera1 aumentan los salarios y los precios · 
A los fines del análisis económico, el segundo'· elemento del 
n:argen de eventuales no se debe incluir bajo el rubro costos, 
m se debe tomar en cuenta una inflación general en los precios 

. de los beneficios. Sin embargo, no debe descartarse ·la posibilidad 
de cambios de los precios relativos en la medida en aue sean 
predecibles y P.uedan influir sobre los éostos y benef1ció; de una 
manera diferente. . · 

·- Un segundo error común ocurre ~n la forma de tratar ei 
interés correspondiente al período de la' construcción. Es común 
incluir este interés en los costos de los proyectos financiados me­
diante préstamos, ·como por ie]emplo nuevos equipos para· un 
ferrocarril o construcción de una ruta 'de peaje;· pero a menudo. 
se lo excluye. cuando el proyecto ~e financia con subsidios pro­
venientes· de rentás generales, comó sucede con la mayoría de 
las carreteras. Esta importante distinción financiera carece de 
sentido en cuanto se refiere a lcis costos económicos del p~oy~~to, 

dado que los recursos .reales empleados. (mano de obra,· mate­
riales, ·equipos, etc) s~n los mismos, independientemente· de la 

· fuente de financiación .. El dinero es el medio con el cual se 
procura'n estos recursos .-económicos reales, de modo que el in- . 
terés no se debe incluir en los ·.costos económicos e:! el proyecto. 

Sin ·embárgo, el iri'terés entra aquí en 1,m sentido muy dis­
tinto. Dado que· los beneficios de un proyecto no empiezan hasta 
un tiempo después que. éste se ha iniciado y se han pagado· 
costos, se impone r:ieces·ariamente comparar los costos y bene­
ficios que empiezan en años distintos y corresponden a dife­
rentes periodos. Independientemente del método de financiación 
que se adopte, la ,distribución de los costos en el tiempo es un 
elemento importante, dado que un costo sufragado este año 
tiene un valor económico distinto que el mismo costo en el 
futuro. Para medir la diferencia, los costos futuros se pueden 
expresar en valores actuales introduciendo un descuento sobre 
la base de una t;:¡sa de interés adecuada. El método correcto de 
~omparación de beneficios y costos correspondientes a períodos 
diferentes de tiempo ·:·eonsiste, por lo t;:¡nto, en descontar todos 
·los co:;tos y beneficios.· futuros a la fecha .en que se afrontó el 
primer costo. Siguiendo este método, el interés . (como también 
la depreciación) queda conter'nplado implícitamente, de manera 
que, si se agregase interés a los co:;tos, se incurriría en una 
duplicación. · · · . 

·Una variarit~ que a veces se.utiliza incluye el interés duran­
te la construcción y descuenta los beneficios a partir del primer 
ai1o, en que éstos comien?an, fecha que corresponde. en general 
al momento eri que se afrontan los primeros costos. Esto tiende 
a confundir. el análisis ii'nanciero con el económico, dado que 
generalmente el interés incluido en los costos es el que en rea­
lidad se paga. En la mayoría de' los casos, esto no guarda relación 
directa con el costo de oportunidad del capita,í ni con la tasa 
interiúl. de utilidad según la cual se deben descontar los bene­
ficios, de manera que en realidad los costos se descuentan con 
una tasa diferente de la empleada para. los beneficios. Debe 
también puntualizarse que de hecho este método sobreestim~ los 

· costos cuando los beneficios empiezan antes que el proyectoesté 
terminado, lo cual.ocurre muy a menudo en la construcciól1 de· 
carreteras. 'Parece que no existe una ventaja especial en des­
contar costos y. b.endicios en un año que no sea el mismo eri que 
se inicia el proyecto, que es casi siempre el primer año en que 
empiezan' a .afrentarse los costos. 

Un tercer error, que sólo merece mencionarse por lo fre-

· ..... . 
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cuente, consiste en úo deiin.ir debidamdri'te el alcance del pro­
yecto, de donde. resulta que los C?stos del proyecto no incluyen 
to~os los costo~ pertinentes. P9¡ ejemplo; las autoridades de un 
pa1s en desarróHo que tenían a su· cargó la construcción de un ca­
mino de peaje. sólo· incluyeron en el rubro costos del nuevo 
c~mino los ocasionád_os directamente por el camino; sin embargo, 
ello no tomaba en cuenta la necesidad de mejorar los caminos 
de acceso. Dado que la mejora de éstos últimos era indispen­
sable para la utilización eficaz del camino de peaje, los costos 
respectivos debieron incluirse en los del proyecto a los fines de 
la evaluación económica, aun cuando hubiera sido lógico ex­
cluirlos en un análisis de Ia posición financiera del organismo 
responsable. En este caso era probable que ·los caminos de acceso 
hubiesen sido mejorados de todas maneras alguna vez. ,Por lo 
tanto, se impuso la necesidad de fijar los costos adicionales de 
las mejoras antes de lo que habría sido necesario en otras cir­
cuns,tancias, y de los estándares más elevados del trazado in-· 
dispensables para absorber el,ma~or,.volumen de tráfico ocasio­
nado por el camino de peéije. 

:;vrcdi('jén de Jos henC':ficios económicos 

·:existentes; 2) costos más bajos de mantenimiento; 3) menos acci­
dentes; 4) economías de tiempo tanto para los pasajeros. como 
;para las cargas; 5) mayor comodidad y confort, y 6) estímulo 
·al desarrollo ec01Í.ómico. No todos estos beneficios se dan en · 
·todos los proyectos, y de un proyecto a otro varía la importancia 
relativa de los mi~mos. En el actual estado del arte de evaluación 

··de proyectos, los que en la lista figuran más cerca -cfel principio 
. son más fáciles de expresar en dinero que los otros. Este trabajo 
. no versará sobre la medición de costos de conservación, ni de 
·'confort y comodidad. Los primeros plantean probablemente los 
· ;problemas conceptuales menos difíciles, y en los países en desa­
~Tollo parecería que los últimos poseyeran un valor social rela­
tivamente bajo, aunque, a juzgar por las diferencias entre el 
servicio ferroviario de primera y de segunda clase, tienen un 

· com;iderahle valor privado. 
Antes de analizar los problemas que se refieren a la medición 

de los demás beneficios, tal vez sea útil que consideremos una 
cuestión rara vez tomada en cuenta en su evaluación, a saber, 
la distribución de beneficios entre los beneficiarios. Por €jemplo, 
si la mejora de un puerto reduce el tiempo de maniobras de los 
barcos, inicialmente gran parte de Jos beneficios podría ir a 
manos de los armadores ext¡-anjeros; la medida en la cual aqué­
llqs pasan al país inversor depende en gran parte del grado de 

'· competencia existente eh el comercio naviero. De igual modo, 
La medición de los beneficios económicos de proyectos de · €1 mejoramiento de una carretera panorámica puede al principio 

·¡ransporte es habitualmente mucho más difícil que la medición beneficiar a turistas extranjeros o a los de otras regiones del 
de sus costos económicos. Son varias las razones. En primer ]u- · país. Un gobierno, por supuesto, podría adoptar una política ten­
gar, algunos beneficios, au,n cuando completamente directos ·diente a recuperar algunos (o la mayoría) ·de esos beneficios 
(como el mayor confort y la· mayor comodidad, p~opios de un. ' mediante cobros razonables a los usuarios de la carretera. Por 

·camino mejorado) son difíciles de expresar en dinero, porque · lo tanto, la cue:;tión de la distribución de beneficios es impar­
para tales beneficios no existen precios de mercado. En segundo· tan te para la elección de una política de cobros al usuario que 
lugar, los beneficios monetarios, tales como la .reducción de los canalice los beneficios hacia los destinatarios que se desea. 
costos ·del transporte, favorecen a un gran número de personas Tal vez sea más importante aún el hecho de que la distri-
durante un largo período, exigiendo difícilesprevisiones a largo bución de .bemdicios afecta a su volumen general. Por ejemplo, 
plazo. En tercer lugar, muchos beneficios son indirectos, po:¡; ~i un ·ferrocarril mantiene las tarifas ·de cargas .qu~ y~ existía!}, 
ejemplo el estímulo a la economía determinado por la mejora .' a pesar de que los costos del transporte han d1smmmdo a: ra1z 
de los transportes; y para que e:;tos beneficios se materialicen, d!i! mejoras introducidas, los consumidores no se beneficiarían 
a menudo se requieren inversiones en, campos de actividad aje- -directamente pero tal ve:; el ferroc~rril obtenga mayores ganan-
nos al transporte. cias; una det~rminación de los beneficios netos para la economía 
' Entre los beneficios más importantes provenientes de pro- dependería de que se comparase lo que haría el ferrocarril con 

yectos de transportes se cuentan: 1) reducción de gastos opera- sus mayores ganancias (o el gobierno con sus "ahorros" pro-
tivos inicialmente en favor de los usuarios del nuevo servicio venientes de la reducción de pérdidas) contra los ]Jcneficios de-

. y también generalmente de quienes sigan utilizando los servicios rivados de más .baj;:¡s tarifas de cargas. Una consideración im-e. , · • · e 
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portante es que, .s.i las tarifas no se rebajasen, las mejoras del 
transporte difícilmente estimularían un nuevo tráfico.· Cuando 
hay un motivo para creer que la posible distribución de benefi­
cio~ reciuce su volumen general o e.stá en desa.cuerdo con otras 
medidas oficiales el problema merece más seiia atención que 
la que actua}mente se le presta, con especial insistencia en las 
correctas tarifas que se le cobran· al usuario. 

Redúcción de gastos operativos 

El beneficio más directo de un nuevo s·erviéio o de un ser· 
vicio inejol'ado de transporte, y a menudo también el más im' 
portante y el i:nás fácilmente mensurable en términos monetarios, 
es la .reducción de costos del transporte. Aunque en el primer 
momento este benefic~o favorece a los ·usuarios del servicio, la 
competencia o el deseo de minimizar las ganancias los conduce 
a compartirla en grados diversos con otros ·grupos, tales como 
productores, fletadores y consumidores. Por tanto, la reducción 

· de costos beneficia. a la nación en general y no sólo a los usuarios 
del s:ervicio. 

Crecimiento del t?·áfico 

El primer paso de la medición de beneficios derivados de 
una reducción. de costos consiste eri. estimar el uso futuro del 
servicio, es decir, el tráfico futuro. durante su vida útil 3 • Este 

·tráfico puede descomponerse en tres tipos principales: el "nor­
·. mal", el "desviado" y el "generado". El crecimiento "norrri.i:ü" 

\ . . 
·de tráfico es el que habría tenido lugar de. todos modos con ·los 
servicios existentes, aun sin la nueva inversión. Este tipo de 
tráfico se beneficia con toda la reducción de costos operativos 
que permite el nuevo servicio, ya que, por definición, aquél de . 

1 La viLla útil de una instalación está limitada en primer término por· el· cam­
bio económico y la obsolescencia técnica como en los casos de procesos 'nuevos 
o mejorados y cambios de los mercados. Estos factores son mucho menos previsi­
bles que la vida fisica de la _.instalación.· Aunque ·en, cierta· medida •Jos pronósticos 
relativos a la vida· ·en servicio son, por·-·lo tar:ito, inevitablemente· especulativos, 
el· hecho de tener· que prescindir de plnzos lejanos hace que la importancia de 
tales predicciones sea reiativamcnte ·escasa. En muchos casos, por ejemplo, impor.­
tará poco que a una carretera se asigne una vida de 25 o de 30 años. 

todos modos habría circulado aun a pesar de los costos más ele­
vados. (y acaso en constante crecimiento) del servicio "existente. 

El patrón apropiado para evaluar los ahorros en :costos- ope­
rativos de vehículos es el que proporciona la prueba ·de "con y 
sin": ¿a cuánto habrían a.sc~ndido los costos con el nuevo servi- . 
cío, y a cuánto sin él? Sin embargo, en numerosas evaluaciones.·.· 
de proyectos se aplica equivocadamente un patrón muy·distinto, 
la prueba de "antes y d.espués": ¿a cuánto asc-endían lps costos 
antes que se instalase el nuevo servicio, y a cuánto ascenderán 
después? Tal como se verá más abajo, esta prueba suele condu~Cir 
a una grave subestimación de. los beneficios económicos. ·· 

Por ejemplo, a propósito de la evaluación de una nueva 
"autopista" en Japón, las autoridades competentes midieron los 
costos operativos d.e un camión en la carretera exü;t~nte en 
1958; eran más o menos el equivalente de 15 centavos de dólar 
por kilómetro, excluyendo los impuestos. Los costos enJa nueva 
autopista, cuya !naüguración había sido prevista para )969, se 
estimaron. en 11 cerltavos, o sea un ahorro de 4 centavos por 
camión/kilómetrq .. Este ahórro se apliCó luego al tráfico de 
camiones estim.ado. par_a el período 1969-1979; se suponía que 
después de este pér~b.~o n.o se registraría ningún incremento del 
tráfico por haber's~ ya alcanzado la así llamada capacidad _de 
trazado de la autopista, y porque de ahí en más los costos opera~ 
tivos de los vehículos empezarían a aumentar. Este método, que 
tiene por base la ¡jt:ueba "antes y después", ejemplifica una can­
tidad de errores cqmunes. El ·primero .es el hecho de que en la 
comparación de costos en )a. carretera .existente en 1958 con los 
de la nueva autopista de 1969 no se toma eh cuenta el hecho 
importante de que .la . creciente congestión del tráfico en la 
carretera existerit(,'! .habrá eleyado mucho los gastos operativos 

¡para 1969 respecto de los que regían en 1~58. En segundo lugar, 
~los costos operativos e~ ¡a carretera existente habrían seguido 
; aumentando después de 1969, mientras que los de 1a nueva auto-
pista probablemente s~· mantendrían más o menos invariables 
durante 10 años y el aumento posterior sería· pro!Jableinente 
menos prqminciado que en la carretera existente. Esta situación ' 

·se ilustra en la figura- IX-l. ·· 
xy:representa los costos operativos de camiones erí.la carre­

teni existente, suponiendo que la autopista no está construida. 
Aseiende con el tiempo en razón d~ la congestión creciente. En 
1969 en .la época de inauguración de la nueva autopista, ya esta­
ban 'algo por encima del nivel de 1958. La reducción de costos 

. operativos por camión seg{m la prueba "antes y después", es BC 
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]fiGURA IX-l. 

Costos por 
vehiculo/km 

1958 1969 

Voiumen de tráfico 

y 

D 

1979 

durante toda la vida de la nueva inversión, y los beneficios 
(hasta 1979) están representados por el área sombreada BCDE. 
En realidad, }a reducción es AC cuando se inaugura el nuevo 
servicio en 1969 y DF en 1979; yios beneficios corresponden por 
lo menos a ACDF. Además, se presta a dudas el que no se pre­
suponga ningún aumento de tráfico después de 1979. El concepto 
de capacidad de la carretera no podría en justicia considerarse 
científico, y el tráfico de la car.retera 'existente es más que el 
doble de la capacidad de trazaqo. Lo que importa realmente es 
determinar en qué punto se justifica la nueva inversión con el 
objeto de aumentar la capacidad. Dado que tal vez esa inversión 
habrá de ser de carácter global, la decisión implica ponderar Jos 
costos de la congestión aumentada en la carretera existente, 
comparándolos con los benefiCios netos de la capacidad adicional. 
A raíz del carácter global de la inversión, los aumentos de trá­
fico apreciablemente por encima de la capacidad de trazado pue- · 
den justificarse antes de ampliar más la capacidad. 

A veces se dice que cuando se toman debidamente en cuenta 
los costos crecientes de una congestión en aumento, es decir, la 
diferencia entre las curvas CG y AY, el crecimiento de los 
ahorros operativos de> vehículos tiende a ser dos vec<·,: .;r;á"· q •. ~ - ' . ' ·~ 

' ' 
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el del tráfico. Aunque estas generalizaciones deben tomarse con 
pinzas, algunos. casos reales indican que a veces pueden serv1r 
a modo de relativa aproximación. Por ejemplo, el estudio de la 
mejora de un camino en Jamaica indicaba que los costos opera­
·ti'vos se reducirían en unas ;E 40.000 en 1953. Si este beneficio 
se incrementa con un aumento anual estimado del tráfico en un 
12 por ciento, se llegaría a ;E 70.000 en 1968 y a ;E 120.000 en 1973. 
Sin embargo, tomando en consideración los costos crecientes de 
la mayor congestión, el beneficio ascendería a ;E ?O.OO? en. 19G3 
y a ;E 250.000 en 1973. Esta diferencia se acentuana mas aun en 
los años siguientes. 

La aplicación de la errónea prueba de "antes y después" 
pUede llevar él' resultados curiosos. A propósito de una mej~ra de 
una carretera, propuesta en Siria, las investigaciones reahzadas 
qemostraron que los costos operativos de vehículos en ~a. carre­
tera existente eran muy razonables; tenía una superficie bas­
tante buena y un ancho satisfactorio. Lamentablemente, la ca­
rretera no se había construido para las pesadas cargas que sopor­
taba y los ingenieros advirtieron que se deterioraría más o 
menos en dos años y que (aun con elevados gastos de mante­
nimiento) sería necesaria' una reconstrucción total. N o obs~ant.e, 
los costos operativos de vehículos no se reducirían apreciable­
mente en adelante. La prueba de "antes y después" indicaba 
que la reconstrucción produciría sólo modestos beneficios y no 
se justificaría, por lo menos en ese momento. Sin embargo, la 
i1rueba de "con y sin" demostró que, sin la nueva inversión, los 
costos operativos de vehículos aumentarían bruscamente, pa~a 
no hablar de los gastos de mantenimiento, en este caso, elud1r 
ese aumento sería la base adecuada para la evaluación económica 
de los beneficios. 
. Los ejemplos que anteceden se refieren exclusivamente a 
carreteras, pero en principio el análisis es idéntico para el cas:o 
·~·le ferrocarriles y puertos. Por ejemplo, er~ 19?~ el Ferroca~:¡} 
Español elaboró un programa de ~1odermzaci~n y expan~wn 

.. nara 10 años, cuyo costo se calculo en el equivalente, mas o 
:~enos de mil millones de dólares. Además de evaluar los bene­
ficios 'derivados de componentes del programa considerados 
,aisladamente, se procuraba medir también el rendimiento del 
.programa en conjunto. El análisis demostró. que el pr~grama 
•rebajaría los costos operativos en un 25 por c1ento aproximada­
mente entre 1963 v 1973. Cuando se confrontó este beneficio con 
los costos de inver;ión de la parte del programa relativa a moder-

.. nización, la ta_sa interna de rendimiento resultó ser má.enos 
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:JCi J 5 por ciento. Sin embargo, esta aplicación de métodos de·¡ minador. Los costos totales de distribución constituyen .la prc~ 
·•antes Y después" subestimaba notablemente los beneficios, ya 1 ocupación primordial, no sólo el costo de embnrque. Por ejemplo, 
~u; .. a falta de nuevas inversiones, los costos operativos no se lla comparación de los costos del tráfico naviero de cabotaje 
i1U~1eran quedado en el nivel de 1963, sino que habrían aumen- derivado a una carretera debe tomar en cuenta no solamente 
taao. Cuando se tomó en cuenta esta circunstancia la tasa de los costos de embarque, sino también costos adicionales como 
rendimiento de la inversión pasó a ser más o meno~ del 18 por carga y descarga, almacenaje, seguro, deterioros, demoras, etc. 
c-Jcnto. Es muy fácil que E-stos costos adicionales representen un 50 

El sggundo tipo de tráfico es el que se desvía hacia el nuevo 
servicio, ya sea desde otros medios de tran.spor.te o desde otras 
rutas 4

• El beneficio producido por el tráfico desviado se calcula 
midiendo la diferencia entre los costos de transporte por la 
vieja ruta o el anterior medio de transporte y los de la nue­
va. Empero, se plantean dos problemas especiales que deben 
tenerse en cuenta al justiprec"iar ese beneficio. El primero es 
que los costos pertinentes y relacionados con nuestro caso no 
corresponden al promedio de costos del transporte en ambos 
medi?s, ·sino a los costos evitables, es decir, a las sumas que se 
habnan ahorrado. Por ejemplo, si el tráfico se desvía. d.e un 
fe~rocarril a una nue\'a carretera, los ·beneficios no pueden· 
calcularse comparando .los costos de transporte por la nueva 

. carretera con lo que cobra el ferrocarril, ni siquiera con el pro­
medí() de los costos por ferrocarril, sino comparándolos con los 
costos maginales del acarreo del tráfico desviado por ferrocarril. 
Si, pongamos por caso, el tráfico desviado no es más que una 
pequeña parte del tráfico ferroviario total, y si el ferrocarril 
tlene exceso de capacidad, los ahorros marginales estarán muy 
por debajo de lo que surja de la compa·ración de promedio d~ 
costos; probablemente esto es· lo que ocurre· casi siempre. Si 
bien los datos disponibles en la mayoría de los países subdesarro­
Uados no permiten estimaciones precisas de costos marginales, 
la comprensión de estos conceptos· correctos es indispensable 
para hacer el mejor uso posible de los datos que puedan 
manejarse. · 

La comparación de los costos de distintos· medios de trans· 
porte plantea otro problema práctico, por cuanto los servicios de 
transporte provistos por cada medio difieren de ordi:n,ario nota­
blemente y, por lo tanto, deben ser reduCidos a un común deno-

. . ' 
• Otro tipo de tráfico desviado es el cambio de un tipo de vehfculo a otro en 

la misma ruta, como los viajes de pasajeros que antes se hacían en ómnibus y 
~hora se hacen en auto particular. En este caso, es evidente .Q·ue el ·mayor costo 
de operación de un .automóvil particular está compensado. por sus ventajas cua­
litativas, sobre todo el mayor confort y comodidad; de ordinario, no es posible 
medir estas difcrenéias en términos monetarios. 

por ciento que se· suma a los costos básicos de embarque. De · 
igual manera, en la comparación de los costos de trnnsporte por · 
ferrocarril y por carretera debe tomarse debidamente en cuenta 
el hecho de que el acarreo en camión es un servicio de puerta 
a puerta, mientras que el servicio ferroviario por lo general re­
quiere dos cargas y descargas, ·las cuales, además de los costos 
directos, a menudo implican demoras y deterioros. 

1 Así como los beneficios para la economía se mielen por la 
reducción de costos sociales (por ejemplo, excluyendo impues" 
tos), no son los cóstos sociales sino los privados los que interesan 
al evaliiar · el volumen de tráfico desviado: En efecto, como 

'muchas p~rsonas toman decisiones sobre la conducción de 
vehículos basándose particularmente en los gastos efectivos, la 
diferéncia entre éstos y las tarifas ferroviarias que se cobran 
reaJrrierite (independientemente del costo) es lo que principal­
mente decidirá eJ volumen de tráfico de pasajeros que se des-
viará de un ferrocarril a una carretera. . 

El tercer tipo de tráfico es el generado recient~mente por 
una· rebaja de costos del transporte y que anteriormente no 
existía. Incluye. tanto el tráfico que corresponde a aumentos de 
la producción _industrial o agrícola estimulados por el· menos . 
costo del transporte, como el que no tiene nada que ver con 

:aumentos de producción, por ejemplo el caso de artículos que 
antes se vendían en el lugar de su producción y que ahora se · 
llevan a mercados en donde es posible obtener mejores precios. 

En lo que toca a las reducciones de los costos del transporte, 
no se justificaría aplicar a este tráfico la reducción total de los 
costos unitarios operativos, ya que el mismo no habría tenido 
lugar sin la redt¡.cción. Si hay razones para creer que en una 
determinada situación se habría generado el tráfico con una 
reducción de los costos de transporte de sólo una cuarta parte 
de la re~lucción real, sería correcto aplicar al tráfico .generado 
tres cua_rtas partes de la reduccin del costo unitario. En las múl­
tiples situaciones en que ]os datos disponibles no pe_r!niten 
formular juicio sobre la relación entre el grado de reduccwn del 
costo de tnnsporte y el volumen del tráfico generado, tal vez 
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la hipótesis más razonable sea que esté iráfi~o se habría desarro­
llado proporcionalmente a la reducción de los costos de trans­
porte; de ser así, se justificaría aplicar a es¡e tráfico la mitad, 
aproximadamente, de la reducción del costo unitario. 

En el grado en que la finalidad principal de un nuevo ser­
vicio de transporte sea abrir nuevas tierras al cultivo y otra 
manera de posibilitar un nuevo desarrollo económico, las re­
ducciones de los costos de transporte por tráfico generado no 
constituyen una medida significativa· de los beneficios económi­
cos del proyecto. En este caso, el beneficio está constituido por 
la nueva producción así posibilitada; de los problemas concer­
nientes a la medición de este beneficio se habla más adelante. 

Dism,?~nución de los accidentes 

La disminución de los accidentes es sin· duda alguna· un 
beneficio económico, pero no toda mejora de los transportes los 
reduce; que ello ocurra o no, es cosa que debe investigarse en 
cada caso. Por ejemplo, es muy posible que un camino mejorado 
aumente al principio no sólo la cantidad de accidentes, sino -y 
esto es lo más importante- la tasa de accidentes por vehículo/ 
kilómetro y la gravedad de los accidentes individualmente con­
siderados. Esto podría suceder cuando la mayor velocidad no 
se halla contrapesada con nuevos factores de seguridad, sobre 
todo en un país donde la conducción de automóviles está todavía 
en sus etapas iniciales y donde la disciplina requerida para una 
conducción segura está igualm:ente subdesarrollada. Al parecer, . 
la reducción de los accidentes es muy importante en. autopistas 
que tienen can·iles divididos y acceso controlado. 

En la medición de beneficios económicos intervienen dos 
pasos principales. El primero consiste en estimar la disminución 
del número de accidentes, lo cual implica, por ejemplo, comparar 
];¡ proporción de. accidentes que se registrarían en la carretera 
actual si no se introdujeran mejoras,. con la proporción regis­
trada en carreteras de más alta calidad existentes en el país o, 
si fuere necesario, en otros países (pero tomando en cuenta las 
diferencias nacion'ales). . · · 

El segundo paso consiste en estimar el valor de la reducción 
de accidentes. A estefin es útil considerar tres tipos de daños. El 
que más fácilmente puede medirse en términos monetarios es 
i.dalio a la propiedad, por lo general a los autom"!'res .• 
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. ; : ;tervienen en el accidc:nte. Las estadísticas policiales ele Japon. 
}.l.Jr ejemplo, señalan que el promedio de daños a la propiedad 
ror accidente equivale a 600 dólares; es posible que esta cifra no 
.:;e~ ilógica (aunque se la debería corregir tenielido en cuenta 
ios impuestos internos, por ejemplo), dado que más o menos dos 
terceras partes del tráfico corresponden a camiones y ómnibus, 
cuyo promedio de edad es relativamente bajo. El costo atribui-

. ble a las lesiones es más difícil de justipreciar. En Jos estudios 
japoneses se lo calculó en unos 100 dólares por accidente, in­
cluyendo en esta cifra un suplemento por pérdida de ganancias 
y otro por costo del tratamiento médico de los heridos cuya edad 

'sobrepasaba los 14 años. 
Finalmente, para justipreciar la reducción dt: 2c.::identes 

' fatales, el problema reside en la asignación de un valor a la 
vida. En el caso del Japón, ésta se calculó capitalizando el in· 

'greso medio anual por trabajador a lo largo de un período de 
30 años. Evidentemente, este criterio es muy discutible. Comó 

::mínimo deben déducirse del ingreso bruto los recursos necesa­
.. ríos para producir ese ingreso. Seria demasiado duro sugerir que, 
, si un país está superpoblado, los valores sociales y privados de 
, la reducción de muertes serían completamente distintos. En 
suma, parecería preferible no expresar en términos monetarios 

·· ja reducción del número de accidentes fatales ú, En muchos casos 
'los accidentes fatales pueden no ser tenidos en cuenta, o bien se 
··puede simplemente expresarlos por la cantidad de muertos en 
,, cuestión. 

Ahorro de tiempo 

Aun cu;;ndo Ja mayoría de las mejoras de los transportes 
· reducen el tiempo que se tarda en los viajes, el valor del tiempo 

L para pasajeros y cargas se omite a menudo en las evaluaciones 
· de proyectos. Esto puede conducir a una grave subestimación 

de los bemeficios, pues es posible que los ahorros de tíerripo sean 
importantes. . . 

En lo que concierne a las personas, el tiempo puede repre­
sentar dinero, pero no es forzoso que ello ocurra. El que. así sea 

• Sin embargo, si .el propósito de un proyecto es· reducir el número de acci­
dentes, como en el caso de medios de seguridad en un campo de aviación, rcsul;;: 
absoh,'.t~:".cntc indispensable expresar la disminución de cas,os fatalcsatérmmos 
monc ... ,.~_ .... ~ •. 
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(lep,.::nde er, prirner Jug::1r de la forma en que se aprovechen las 
oportunidades permitidas po:c la mayor disponibilidad de tiempo, 
ya sez: para una mayor producción o mayor ocio voluntario, por 
un lado, o para inactividad involuntaria, por otro, Lamentable­
mente, en muchas naciones subdesarrolladas existe una gran 
~u~ocupación, de mocio que los ahorros de tiempo pueden servir 
umcamente para empeorar la situación. Pero aun en estos casos, 
es posible que sean muy valiosos, por ejemplo, para los em­
presarios. 

Como ejemplo de lo que puede hacerse para medir el valor 
del tiempo nos referiremos a un estudio recientemente hecho en 
Japón_, donde. se proyectó una nueva autopista con el fin de 
reducir considerablemente el tiempo empleado en los viajes. 
Los viajeros fueron divididos en dos grupos: Jos relativamente 
poc6s que. podían permitirse el lujo de viajar en autos particu­
lares, y Jos muchos que viajaban en ómnibus. Como primer paso, 
se relacionó el va1or medio del tiempo con el ingreso per cápita 
de ambas clases. Esto demostró que en una hora los viajeros 
de auto particular podían ganar por Jo menos un dólar, mientras 
que los que se desplazaban en ómnibus podían ganarpor lo me­
nos 20 centavos. Dado qUe en Japón hay muchas .. oportunidades 
de empleo, este cálculo no era ilógico. . . 

Sin embargo, para comprobar su validez estos valores me­
dios· se confrontaron con las sumas que la gente está realmente 
dispuesta a pagar por el tiempo. Con este objeto se hizo un 
estudio .de las sobretariféis de los férrocar:riles para diferentes· 
tipos de trenes .que circulaban entre las mismas ·ciudades. En la 
línea Tokaido, por ejemplo, los viajeros tienen a su disposición 
una muy amplia variedad de trenes para elegir, que van desde 
los locales lentos hasta los expresos muy veloces. Si bien entre 
algunos de estos trenes la velocidad no es la única diferencia, 
pues también cuentan la comodidad y el confort, aquélla es la 
más importante y probablemente la única por. lo· menos entre 
dos de esos trenes. Un análisis de esas sobretarifas señala que 
los viajeros están conformes en pagar ·por lo menos el equiva­
lente de 2 dólares en primera clase y 1 dólar en segunda por 
cada hora ahorrada. Estas comprobaciones y las que se basan 
en el método de las ganancias dieron un índice claro de la escala 
de valores 'que podría asignarse a los ahorros de tiempo de los 
pasajeros. Se sugiere allí que en Japón, por lo menos, muchas 
personas prefieren disfrutar de esos ahorros de tiempo bajo la 
forma de ocio aun pudiendo aprovecharlos en actividades pro-. 
ductoras de ingresos. Es probable que .esto no va:Jsa -para Ja 

mayoría de Jas naciones subC:esarrolJadas. De todos modos, dado 
que Jos ahorros de tiempo subsistirán presumiblemente durante 
la- vida del proyecto, se debe tomar en cuenta el creciente valor 
del tiempo a medida que aumenta el ingreso per cápita 6• 

El tiempo ahorrado en el envíe de cargas puede perfecta­
mente ser más valioso en las naciones menos desarrolladas que 
en las que ya se encuentran más adelantadas. Las cargas inmo­
vilizadas durante el tránsito son en realidad capital y, por tanto, 
revisten importancia singular en los lugares donde la oferta 
de capital es escasa. Este ahorro puede medirse por el precio 

. del capital, es deCir, la tasa de interés. Además, la mayor rapidez 
de Jas entregas,. que a su vez va habitualmente acompañada de 
una mayor seguridad, reduce los deterioros y permite un menor 
stock, lo cual a su vez es una nueva manera de ahorrar capital. 
Aparte de esto, en los casos en que no son posibles stocks más 
grandes, una demora puede inmovilizar otros recursos, como 
ocurre cuando la falta de un repuesto impide el funcionamiento 
de un equipo costoso: · 

Como en el caso 9e los.ahorros de tiempo para los viajeros, 
se efectuó en Japón un estudio de los precios que ·los fletadores 

·dispuestos a pagar por distintos tipos de servicios de transporte 
en casos en que el tiempo era por amplio margen la principal 
diferencia, y en otros en·que tal vez fuese la única. El estudio 
abarcó una docena de productos importantes y reveló, por 
ejemplo, los siguientes precios pagados de hecho por el ahorro 
.de una tonelada/hora (en centavos de dólar): 

Productos lácteos · .. ;....................... 35 
Pescado fresco ..... · ... · .. : . . . . . . . . . . . . . . . . . . . 21 
Verduras .... ·..... . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Frutas . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . 14 
Minerales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Comparada con otros beneficios, la importancia rélativa de 
.Jos ahorros de tiempo depende, por supuesto, del.carácter del 
proyecto en cuestión. El que pueda llegar a ser muy importante 
lo denota el proyecto para el cual se hicieron los estudios antes 
mencionados. En este caso el valor de los ahorros de tiempo fue 
casi la mitad del valor de los beneficios derivados ·de los más 
bajos costos operativos de los vehiculos 7 • · ". 

• Generalmente se deja un margen para Hhorros de tiempo de los conductorc• 
de úmnibus y camiones dentro de Jos cblcuios de ·ahorros en la explotación de 
vehlculos. -

' Ei ahorro de tiempo para los veh!culos se cubre generalmente con el menor 
.margen de dcpr.cciaci6n que se incluye en los costos de explotación . 

....... ..... 
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Desarrollo econó1nz".co 

Es común dar por sentado que todas las mejoras en los 
transportes estimu]an el desarrollo económico. La triste verdad 

·. es que en algunos casos ocurre así y en otros no; e inclusive en 
\algunos donde se da no se justifica económicamente, en el sen­
\¿ido de que puede haber mejores oportunidades de inversión. 
Por lo tanto, todos los proyectos deben estudiarse en forma 
individual y no aparecerá ninguna generalización útil hasta 
que una ma·yor investigación demuestre la existencia de ciertas 
correlaciones definidas. 

Antes. que pueda decirse que una determinada mejora de . 
los transportes ha estimulado de algún modo el desarro1lo econó­
mico, deben reunirse varias condiciones. La más importante es 

1 1a que exige demostrar que el desarrollo económico no se habría 
\producido en ningún caso, aun sin las mejoras de los transportes. 
1 La segunda es que los recursos empleados en el nuevo desarrollo, 
\ en otras condiciones habrían permanecido ociósos o se Jos habría 

1' utili.zado menos productivamente. Pór último, es esencial que 
/la actividad económica estimulada no remplace a la actividad 
\que hubiese tenido lugar en cualquier otro caso. 

Tal vez estas condiciones sean evidentes, pero sorprende la 
frecuericia con que se las pasa por alto en la práctica. En los 
complicados estudios japoneses a que acaba de hacerse referen­
cia, se emprendió una an;plia investigación para medir el creci­
miento de la producción industrial en el área de influencia de 
una nueva carretera, y hubo poderosas razones para creer que 
la carretera y la producción estaban en realidad vinculadas 
causalmente. Aunque esto resultó utilísimo desde el punto de 
vista local, fue mucho menor su importancia para el conjunto 

· de la economía. Kucvos estudios señalaron que la mayoría de 
los .recursos empleados en la nueva producción no habrían per-

. manecido ociosos de todas maneras, y que las empresas que se 
encargaron de la nueva producción habían proyectado expan­
dirse en cualquier caso y elegido un lugar cercano a la nueva 
carretera en virtud de sus ventajas. Por lo tanto, desde el punto 
de vista nacional no puede considerarse que la carretera haya 
contribuido significativamente al estímulo del nuevo desarrollo 
P.Conómico. Esto no implica• que los desplazamientos de ubicación 
producidos por la carretera ·no comporten otros beneficios eco-

• 

nómicos aparte de Jos menores costos del transporte; tal •;r: 

• hayan facilitado una producción más .e_íicien±e, pero es~; be::;;: 
iicio sólo puede representar una fraccwn de la produccwn nc., 
total. 

Cuando un servicio de transporte determina realmente ü~:l 
mayor producción y se cumplen las condiciones antes ínenci~:·:'­
das el valor neto de este aumento de producción da la medie:>. 
apr~piada del beneficio económico 8• Sin embargo, en m~cl:~'> 
situaciones el servicio de transporte en cuestión no es la u~I.cJ 
nueva inversión requerida para lograr la mayor produce.¡~; .. 
Esto trae consigo el problema de la distribución del benefiCIO. 
es decir, de la producción acrecentada, entre el transporte Y las 
demás inversiones. Para esto no existe una solución teórica co-

, rrecta, pero por lo menos existen tres métodos prácticos. ?.no 
sería el no hacer ninguna distribución y relacionar los beneficios 
totales con el total de las inversiones. Un segundo método con­
sistiría en anualizar los demás costos de inversión y deducirlos 
de los beneficios. Y el tercero sería distribuir los beneficios en 
la misma relación en que la inversión en transportes se hall3 
con respecto a las otras inversiones necesarias. 

Cada una de estas s~luciones es apropiada para una situ;J­
ción distinta. Por ejemplo, en el caso real de la nueva _minería 
del carbón en Sarawak, fue necesario construir un cammo ?ara 
transportar el carbón desde la mina a un puerto. Las estima­
ciones indicaban que el carbón representaría más del 90 por 
ciento del tráfico total, usando el nuevo camino. Éste fue una 
parte integrante del plan de extracción del carbón, exactam:nte 

,tan integrante como los equipos usados para explotar las ~.ma~, 
y carecía virtualmente de todo otr? uso. En ~ste c~so, la mstn­
bución de beneficios entre el cammo y las mverswnes hechas 
en la mina carecería de sentido. En cambio, cuando se construye 
un camino destinado a facilitar un nuevo desarrollo agrícola o 
industrial, que sin embargo requerirá también otras inversi.o~es 
importantes, podría resultar más útil la distribución de beneficiOs. 

Cuando el nuevo ·servicio de transporte amplía el mercado 
de bienes producidos anteriormente, el beneficio económico 
consiste en la diferencia de valor de ese bien en el mercado 
viejo y en el nuevo, menos los nuevos costos de trans~o~-te. Por 
ejemplo, supongamos que el precio en el me~cado VIeJO haya 
.. sido de 10 centavos y en el segundo de 20 cen~.avos; pero como 

· • Por supuesto, el valor neto de la producción y los ahorros en la cxplota­
cion do Yehlr~ulos para el tráfico generado no son acmnulatJvos. 



• EVALUACIÓN DE PROYECTOS DE TRANSPORTE 243 . :244 HANS A. ADLEH 

Jo:; costos del transporte son 12 centavos, el envío a este último 
mercado es antieconómico. Suponiendo una mejora del trans­
porte que rebaje Jos costos respectivos a la mitad, o sea a 6 
centavos, el artículo podrá entregarse en el segundo mercado a 
iG centavOs y venderse allí a 20. La ganancia producida por la 
nueva inversión (suponiendo un empleo total de los recursos 
<1ntes y después del cambio) sería de 4 centavos. Debe tomarse 
en cuenta el hecho de que la mayor oferta puede. repercutir 
sobre los precios en ambos mercados; si ello ocurre así, el bene­
ficio se calcula habitualmente a los precios vigentes después de 
concluida la mejora del transporte 0• 

Lo que en la práctica puede hacerse para calcular el valor 
neto del aumento de producción o de los mercados más amplios 
difiere entre uno y otro caso. ·En el ejemplo relativo a Sarawak 
que acaba de mencionarse, con intervención de diversos expertos 
se realizaron estudios detallados de la oferta de carbón, costos 
de producción y de transporte, y probables precios de mercado. 
Por lo general son mucho más difíciles los problemas que se 
relacionan con el desarrollo agrícola, debido a que su éxito 
depende de la buena voluntad y capacidad de un gran número 
de personas y del potencial de desarrollo. de grandes zonas. En 
el caso de Sarawak, la probable producción agrícola resultante 
del nuevo camino se podía estimar con un márgen aceptable de 
error, ya que sólo se trataba de dos productos y la experiencia 
de anteriores mejoras del transporte por tierra con un potencial 
agrícola similar podía servir de razonable guía en cuanto a la 
probable producción futura y a las demás hwersiones requeridas 
para lograrla. · 

Este es un campo muy poco inv~stigado hasta ahora. Pero 
es evidente que, si el propósito principal de un servicio de trans­
porte es estimular. el desarrollo económico, deben hacerse es­
fuerzos mayores por medir este beneficio (similares a los que 
hoy se hacen, por ejemplo, para un plan de riego). Y, si el 
desarrollo económico sólo puede conseguirse cuando la mejora 
del transporte va complementada con medidas· tales como otras 
inversiones, servicio de extensión a los agricultores, reforma 
agraria, etc., estas medidas pasan entonces a ser condición esen­

. cial del proyecto. Esto también se ha reconocido en el ámbito 
del riego, pero lamentablemente· no, se lo reconoce del todq en 
el del transporte. 

• Por lo general, para el tráfico de pasajeros este beneficio, es decir. la dife­
rencia entre quedarse en casa y viajar, menos los costos de transporte, no puede · 
medirse en dinero. 

·• ¡_ • _, , •. ~ -

Comparación de costos r beneficios 

t.Jna vez evaluados Jos costos y beneficios en términos monc­
. tarios y en un grado plenamente significativo, los resultodos 
/pueden expresarse por lo menos en tres formas distintas: taq 
· de rendimiento de la inversión, razón beneficio-costo, o bien. 
\período de reembolso. Mucho se ha escrito acerca de estas alter-

nativas, por lo cual limitaremos la presente exposición a algunos 
puntos salientes. 

Por desgracia, no hay uniformidad en la aplicación de est;:¡s 
formas. En algunas razones de beneficio-costo, por ejemplo, se 
•comparan costos brutos con beneficios brutos, mientras que en 
·otras primero se -deducen C.e los beneficios algunos costos; esto 
puede afectar muy apreciablemente la proporción. A veces (lo 
que es más correcto) se utiliza la diferencia entre beneficios y 
costos. En el caso de cálculos de la tasa de rendimiento, los 

. beneficios se miden a veces con relación a los costos de inversión 
(con margen para la depreciación o sin él), a veces según la tasa 
:interna de rendimi.ento. Es indispensable saber exactamente qué 
fórmula se usa si el resultado final ha de ser interpretado 
debidamente. 

Mientras que los ingredientes fundnmentales · (valor de los 
costos y beneficios) son los mismos independientemente de la 
forma definitiva en q.ue se los exprese, la utilidtli:l de las divers::Js 
formas varía según sea la firLalidad. Un plazo corto de reembolso 
del dinero reviste importancia .cuando el futuro es particular­
mente incierto, cua_ndo es posible que pronto aparezcan mejores 
oportunidades de inversión, o cuando no hay disponibilidad de 
fondos para largo plazo. Estas. consideraciones revisten. mucha 
más importancia para las empresas privadas que para los go­
biernos. Además, el hecho de que los beneficios c1e una inversión 
sean grandes al principio puede no dar indicación. alguna de lo 
que haya de ocurrir durante la vida de la inversión, de m_anera 
que este método es singularmente pobre para comparar mver­
siones que tengan una diferente secuencia temporal de bene-
ficios. Asimismo, existen técnicas superiores que permiten in-
corporar la incertidumbre al aná1isis de las inversiones. . . 

· El descuento de ·beneficios y costos mediante el costo de 

. oportunidad del capital es teóricamente la mejor manera clr:­
•comparar proyectos diferentes. La desventaja más importanit" 
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de este método reside en el hecho de que para el descuento debe · eE general, la tasa interna const.itu~'l? en general una fórmula 
;le~irse una determinada tasa de interés. En la práctica el in- ·perfectamente aceptable. . 
LCres se paga con una tasa frecuentemente mal elegida, que Otra desventaja de la tasa interna de rendimiento reside t:n 
pue~e o _no_ tener relación con el costo de oportunidad del ca pi tal que )a solución puede ser ambigua en el sentido de que tal vez 
en el paiS. Lamentablemente, el costo de oportunidad del capital 1 más de una tasa equipara costos y. beneficios. En la práctica 
con .frecuencia es desconocido o sólo se lo puede calcular con un 'esto es raro en el caso de proyectos de transporte, dado que los 
margen considerable de error. :t;sto es singularmente critico, por costos se afrontan sobre todo en las etapas iniciales Y los bcne­
cuanto la tasa de interés que se elija para el descuento es uno ficios aparecen después; por lo tanto, en ese caso esta sería la 
de los principales factores determinantes de la comparación única solución. 
beneficio-costo. · Por último la fórmula de la tasa de rendimiento presenta 

En cierta medida se puede minimizar ]a desventaja si se la ventaja prácÚca de que los economistas, Jos expertos en finan­
expresan los beneficios y los costos en función de la tasa intern~ · zas y muchos empresarios poseen una cierta noción de lo que 
de rendimiento de la inversión, es decir, la tasa que equipara loii ·. es una tasa interna, de manera que una tasa de rendimiento 
cos~~s y benefic_ios descontados. En este caso el costo de opor- • tiene probablemente más sentido para muchos públicos que una 
tunwad del capital se torna importante sólo en los casos mar'- . razón beneficio-costo. En resumidas cuentas, entonces, la tasa 
ginales en que la tasa interna de rendimiento no está claramente .interna de rendimiento de la inversión suele ser, aunque no 
por encima ni por debajo del área dentro de la cual cabe suponet· . invariablemente, la forma más satisfactoria en que pueden ex­
qu~ se ~ncuentra el co_sto de oportunidad del capital. Por ejemplo¡ .. presarse los beneficios y los costos de proyectos de transporte 
sena v1rtualmente c1erto que una inversión hecha en Japóm •. en países menos desarrollados. 
con una tasa de rendimiento del 12 por ciento se justifica, pues: 
el costo de oportunidad del capital es menor, probablemente· : 
entre _6 y 10 por ciento. Pero aun cuando las dos tasas puedan 
aproximarse relativamente, la fórmula que. utiliza la tasa in-
terna de rendimiento presenta la ventaja de enfocar directamente· 
la cuestión crucial: cómo comparar una determinada inversión 
con otras oportunidades de inversión. La razón beneficio-costo 
tiende a ocultar este punto capital, presuponiendo una determi- " 
nada tasa de interés. ': 

Por otra parte, la fórmula de la tasa interna de rendimiento- <': 

tiene también sus desventajas. Si bien, desde el punto de vista 
práctico, por lo general ccnduce a una correcta elección de ' 
proyectos, a veces puede ser engai'iosa en la comparación de pro­
yectos que tienen vidas distintas y cuyos beneficios se mani­
fiestan en plazos diferentes. En la práctica, sin embargo, el 
transporte supone casi siempre inversiones a largo plazo, y los 
plazos de los beneficios. no tienden a variar gran cosa. Aun 
cuando así ocurriese, es posible que el margen de error corres­
pondiente a un cálculo basado en la tasa interna de rendimiente> 
fuese menor que el descuento basadc en el costo de oportunida'd " 
del capital, que generalmente se conoce sólo dentro de un 
amplio margen. Además, cuando un proyecto se compara no con ·· .:ma alternativa directa. sino con J.as oportunidr~des de iny.ón 
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PLANES, PROYECTOS Y PRIORIDADES 

1. INTRODUCCIÓN 

Dejando a un lado diferencias en cuanto a método y or­
t;o.r:ización, puede decirse que en todo proceso de plani­
ficación han de concurrir dos elementos. Uno es la idea 
el ara y completa de cuáles son los recursos reales y 
íinancieros de la economía, y el otro es aventurarse 
a proyectar hacia el futuro el empleo de esos recursos 
cie modo tal que se obtenga el máximo desarrollo. Derí­
vanse de esto dos cuestiones clave que pueden enunciar­
se así: ¿Dónde nos hallamos? y ¿Qué rumbo tomar? 
Desentrañar la primera es trabajo tedioso; enfrentarse 
a la segunda es un reto a la imaginación del experto y 
del arquitecto de la política. 

No ha de sorprender, pues, que los planificadores de to­
u:is partes del mundo no presten suficiente atención a 
la primera cul.!stión, y en cambio se concentren en la se­
gunda. De ahí que con frecuencia la planificación quede 
reducida a un mero ejercicio mecánico que consiste en 
exponer -con diversos grados de detalles y precisión, 
y sobre distintos supuestos, que pueden estar o no justi­
ficados- lo que se desea lograr en el futuro; en tanto 
los planes dejan de guardar relación con las condiciones 
prevalecientes que mediante ellos se pretende cambiar. 

Desde luego, las circunstancias del momento no siem­
pni pueden ofrecer una base firme para los planes, ni 
siquiera tratándose de proyecciones de tan corto plazo 
como son las del presupuesto anual de un gobierno. En 
la mayoría de los países los preparativos para formular el 
presupuesto de un año han de emprenclerse en una épo­
ca en que aún no se conocen cabalmente los resultados 
del año anterior, por lo cual las bases para el "plan" 
presupuestario no pueden fijarse con certeza. Mientras 

más se adentre el plan en lo desconocido y mientras más 
quieran abarcar los.planificadores en cuanto a métodos 
y sutilezas, mayor será el vacío entre las bases presu­
puestas del plan y sus bases reales asentadas en la eco­
.nomía cotidiana. 

¿Dónde nos hallamos? 

Este problema nunca podrá resolverse por completo. 
No obstante, existen sobr;:¡das razones para que el escru­
tinio del estado actual de las cosas sea más acucioso que 
el que los planificadores en muchos países acostumbran 

· hacer. Son muy frecuentes las veces en que los planes 
de desarrollo han resultado obsoletos antes de llegar a . 
completarse, por no estar al día en sus comienzos. La 
única manera s:Ie conjurar esto es mejorando la infor-. 
mación actual que aportan a los planificadores los dis­
tintos sectores de la economía, y, en especial, los de­
partamentos gubernamentales. Es sólo sobre la base 
de un cabal conocimiento de lo que está ocurriendo en el 
momento en que se fon11ula el plan, como puede hacerse 
una . provechosa determinación de lo que ha de ocu­
rrir. Además, el incentivo que brinda la afluencia cons­
tante de datos ayudará a los planificadores a escoger con 
criterio nacional entre alternativas y a seleccionar metas 
asequibles. y más útil aún les será evaluar la relación 
de los varios sectores de la economía ante las medidas 
ya implantadas. 

En muchos países se ha intentado resolver el proble­
ma haciendo extenso u.so del historial de los datos que 
arrojan las experiencias pasadas. Series de estas crono­
logías se compilan para indagar la trayectoria de la 
economía en el pasado, y de ellas se deducen las tenden-. 
cías actuales y los valores promedios de las variables 
económicas pertinentes: Mucho hay que decir en favor 
de. estas prácticas. Ver el futuro en la perspectiva del 
pasado y establecer el curso fundamental que ha seguido 
la economía nacional, es indispensable para apreciar 
adecuadamente las varias fuerzas que actúan en la eco-
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no;-nia ;:¡sí· como c:onocer su ii1tensidad relativa: Mas, 
infortunadamente, no siempre está lo bastantP cbro en 
b mente de los planificadores que ni aun la m<1s cuida­
dosa y precisa· evaluación de· los derroteros pasados, 
puede sustituí.;- a una evaluación igualmente cuidadosa 
y precisa en la que se determine la situación del pano­
rama económico presente. 

--ry; ~ 
inmediata resolución y aquellas cuya decisión puede · ·: · 

e(!;¡,~ nnnbn tomar? 

L3 uüliuJ.d de mirar hacia adelante --el aspecto se­
ductor de la planificación- depende de la medida en 
que se cumplan dos condiciones. Una es la distinción que 
debe hacerse entre lo que es probable que ocurra "auto­
máticamente", es decir, sin can1bios en las políticas, y 
lo que habrá de ocurrir sólo si se hacen ciertos cambios. 
La segunda condición es que· el plan sea considerado 
como una· declaración de política sobre la cual puedan 
basarse con razonable seguridad las decisiones que adop­
tt::n todas las· unidades económicas. La distinción entre 
pr.;ver lo que ha de ocurrir "automáticamente", y lo que 
ha de suceder sólo en el caso de que el gobierno im­
plante detern1inadas medidas, resulta importante por­
_que permite a los planificadores, y mediante ellos a los 
forjadores de la política; concentrar su atención en el 
limitado número de cuestiones sobre las cuales deben 
recaer decisiones. En años recientes se ha puesto de 
r;:wda expresar gran parte del análisis económico, y par­
ticularmente del análisis del desarrollo, en ténninos de 
la adopción de decisiones. Se ha aducido que la inhabi­
lidad o la renuencia a adoptar decisiones de parte de 
los presuntos forjadores de la· pqlítica, ya se encuentren 
~n el sector del gobierno o en el privado, han detenido 
el desarrollo económico; de ahí que Jos economistas y 
olros científicos sociales hayan dedkado mucha atención· 
a discurrir medios para facilitar Ja fonnulación de las 
decisiones. Tal vez el servici.o más importante que la 

.planificación aporta al proceso de adaptar decisiones 
es la distinción que hace entre cuestiones que requieren 

aplazarse. 

General o parcial 

Una de las faltas en que comúnmente incurren la·s 
planificadores del desarrollo es su insistencia en que mu­
chas decisiones deben tomarse a un mismo tiempo, y 
en que, a la inversa, no hay objeto en actuar sobre una 
recomendación de la política si al propio tiempo no se 
actúa sobre todos los demás problemas que son corola­
rios. En particular, algunos economistas latinoamerica­
nos han argumentado que las· medidas antiinflaciona­
rias son inútiles si no van acompai1adas de reformas 
fiscales, de una completa revisión de la propiedad de las 
tierras, de una reforma del sistema educativo, etc. Püesto 
que todo está entrelazado, todo debe hacerse a un mis­
mo tiempo. 

Este enfoque resulta erróneo en dos importantes as­
pectos. En primer lugar, deja de tomar en cuenta el me­
canismo político que intenriene en la adopción de las 
decis1ones. Prescindiendo de las diferencias que puedan 
existir entre las instituciones políticas, las decisiones 
incumben a un gran número de personas que deben ser 
consultadas y convencidas, y de no lograr esto último, . 
debe~ ser contradkhas y aplacadas. En segundo lugar, 
insistir en que se dicten providencias generales es des­
conocer el hecho de que cualquier decisión fundamental 
de la política probablemente alterará un cúmulo de 
circunstancias que otras dccisicn:cs de toda suerte ha­
brán de hacer cambiar. 

De esta manei.·a surge una importante asimetría con­
ceptual. Por una parte existe la necesidad de una visión 
cabal de la economía, de saber el lugar dónde en el mo­
mento presente se encuentran todos sus componentes 
y en· qué pirección tienden a moverse. En este aspecto, 
el plim debe ser general. Mas cuando se le mira ~n otto · 
sentido --como la tarea de trazar una estrategia prác-
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:ica:_, el plan no puede ni debe ser general, smo por 
fases o fragmentado. 

La idea de la planificación general conduce a otro 
aspecto del mismo proceso, que ha resultado tema de 
controversia en aiios recientes, es decir, la extensión y 
la profundidad de la planificación en los diversos sec­
tores de la economía. La idea bastante común de que 
el planeamiento puede quedar limitado al sector públi­
(:_o. lo cual a primera vista parece plausible, en la prác­
tJca no es realmente trascendente. En el. sector público 
;w pueden tomarse decisiones provechosas si no se tiene 
una noción bastante exacta de la dirección en que el 
sector p1ivado se está moviendo, así como de cuál es pro- · 
hable que sea la composición de la inversión privada. 
Esto es igualmente cierto tocante a la magnitud y com­
posición de las erogaciones públicas, de la selección de 
los proyectos para el desaiTollo público; y de la decisión 
para aumentar o reducir los gastos corrientes para cier­
tos objetivos. Obviamente sería de poco sentido incluir, 
por ejemplo, en un plan para el desarrollo del sector 
público, el desembolso para una carretera, o un proyecto 
de energía eléctric;:~, sin determinar previamente cuál es 
la demanda probable de estas facilidades. Todo plan 
de desarrollo debe ;:~tender tanto al sector privado como 
al público. 

La confusión que existe en la controversia relativa a 
la extensión de la planificación ba surgido por dos mo­
tivos conexos. Uno es el hecho de que al preparar ·las 
proyecciones los planificadores en muchos· países han· 
dejado de distinguir claramente entre decisiones crubcr-

c 
namentales y decisiones privadas -es decir, entre las 
dcci~iones referentes ~ la distribución de los recursos 
que el gobien1o mismo puede y debe hacer, y aquellas 
decisiones que son el resultado de deliberaciones y accio­
nes dentro del. sector privado, las cuales sólo pueden ser 
influidas por las acciónes del gobierno a través de un 

· sistema de incentivos y de frenos. 

El OÍro Úlbtívo es también resultado de no distinguir 
entre lo e¡ u e el gobierno puede hacer y lo que "debiera 
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ser" hecho por el sector privado. Esta omiswn lleva a 
los planificadores a la conclusión de que el gobierno 
debe asegurarse de que las proyecciones para el sector 
privado han de realizarse, y de que las "metas" serán 
alcanzadas -presumiblemente por la acción directa del 

-gobierno en· caso ele que el sector privado no cumpliera 
su cometido en la medida a que aspiran los planifica­
dores. Esta preocupación en cuanto a aseg1.1rarse de que 
los pianes sean cumpliJos es probable que conduzca a 
una prolongación de la acción del gobierno más allá de 
las intenciones originales de cualquier planifica?or, es­
pecialmente cuando la actuación del gobierno puede pro­
longarse fácilmente -como por ejemplo, en la industria. 
Semejante prolongación de las actividades del gobierno 
en campos donde el sector privado pueda actuar con 
eficiencia paréja y aun mayor que la del gobierno, es 
muy posible que se produzca a expensas de la atención 
que el gobierno debe prestar a las tareas que sólo él 
puede acometer. El resultado es un descenso en la efi­
ciencia de la economía. - -

Existe un medio para contener estas tendencias. Si al 
preparar las proyecciones de las actividades del sector 
privado, los organismos encargados de la planificación 
confían en las consultas y en la cooperación de los repre­
sentantes de ese sector, no sólo es probable que estas 
proyecciones sean más exactas, sino que, más aún, se 
aumentan las posibilidades de su efectiva realización. 
El secreto del éxito de la "planificación indicativa" en 
Francia y en algunos otros países no consiste en que 
estos planes fueron· "técnicamente" mejores -sea cual 
fuere la significación de esto- sino en que fueron fonnu-

. lados en estrecha cooperación con las organizaciones 
que representaban las distintas industrias del sector pri­
vado. De est~ modo la "planificación indicativa" es una 
·vía de dos direcciones. El tránsito en una dirección 
jndka lo que los planificadores esperan que el sector pri­
vado ha de hacer; en la otra dirección dicho sector 

. indica .a .los planifié:aaores lo qtié se propone hacer. 
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2. IMPORTANCIA DE LOS PROYECTOS DE INVERSIÓN 

La preocupación de los planificadores en la mayoría de 
los paises en cuanto al conjunto total de la producción 
e , insumo físico y financiero ha llevado a lo que hoy 
d1a es probablemente la deficiencia más generalizada 
de la planificación -la ausencia de pr.eparación y eva­
luación de proyectos de iiwersión. Hace algunos· años, 
cuando Jos métodos para la planificación eran motivo 
de mucha preocupación (y se tenía poca experiencia) se 
hacía la distinción entre "planificar desde arriba" y "pla­
nificar desde abajo". La primera expresión se empleó 
para representar un enfoque en el cual el conjunto de 
metas y proyecciones se trazan en primer término, deter­
minándose a continuación: los conjuntos por sectores, y 
así sucesivamente hasta llegar a las decisiones sobre 
cada inversión específica .. "PlaJ?ificar desde abajo" ha 
significado, por otra parte, agrupar los proyectos de in­
versión de todos los sectores de la economía dentro 
de metas de inversión, estableciéndose cnto~ces la rela­
ción entre su gran total y el total de los recursos finan-

. cieros y reales de que puede disponerse. 
Cuando en varios países se hicieron los primeros in­

tentos para formular pJ.zmcs de desarrollo, éstos eran 
frecuentemente poco más de una ·lista de proyectos en 
varias etapas de preparación -"listas de compras" como 
despectivamente se los llamaba por aquellos organismos 
nacionales e internacionales a los que eran sometidos. 
Era evidente que esta simplificada versión del "planifi­
car desde abajo" resultaba de escaso valor, por dos ra­
zones : la primera, porque los proyectos no llegaban 
a integrar un total cuyas partes fuesen ·congruentes en­
tre sí, y por eso excedían o quedaban por debajo de los 
recursos disponibles, dejando sin responder la cuestión 
de cómo habria de usarse el resto de los recursos, o si 
no de cuál era la prioridad de los distintos proyectos 
y cómo su secuencia en el tiempo hnbria de efectuarlos v 
modificarlos. La segunda' razón, que en cierto mod; 
resultaba una c1cf:r;enci2 m::ís grave, era que todos los 
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proyectos, con excepción de unos pocos, eran sólo la ex­
presión del convencimiento de que tal o cual inversión 
sería uria "buena cosa", sin que se hubiera hecho intento 
alguno, siquiera en forma preliminar, para determinár 
sus costos y relacionar éstos con los beneficios espe-

. radas. 
Fue en parte como consecuencia del creciente des-

contento provocado por este enfoque de "lista de com­
pras" que a los defensores del "planificar desde arriba" 
les fue fácil tarea convencer a las autoridades guberna­
mentales y al público en general, y, sobre todo, con­
vencerse unos a otros, de que era necesario prestar más 
atención a la determinación del total de las necesidades, 
del conjunto de las metas y de la suma de los recursos 
financieros y objetivos globales. El resultado de esta 
preocupación ha sido una relajación en las relaciones 
entre los organismos de planificación encargados de los 
totales por una parte, y las agencias gubernamentales 
y las unidades en el sector privado de la economía en­
cargadas de los proyectos de inversión, de la otra. Con 
frecuencia cada vez mayor se oye la queja de que los 
planes eran excelentes, pero que su ejecución -que in- · 
cumbía a otras personas~ ha sido deficiente. 

Ha habido, indudablemente, muchos planes y proyec­
tos correctDmente trazados pc·ro que han sido mal eje­
cutados. Mas, a menudo, no ha sido la ejecución en sí 
la que ha fallado, sino que en realidad poco era lo que 
había que ejecutar; los planes no correspondían a pro­
yectos específicos que hubieran sido preparados hasta 
el punto de que sus costos podían ser determinados con 
razonable precisión y ser comparados con los beneficios 
que ·habían de derivarse de Jos mismos. Argüir que son 
incompletos los planes que no están enteramente com­
puestos de una serie de sólidos proyectos de inversión, 
nos haría retroceder a la falacia y a Ias limitaciones del 
':planificar d~sde abajo". Como se ha dicho antes, todo 
plan debe necesariamente consistir de algunas partes 
"rígidas" y de otras "flexibles", a f1n de permitir un 
margen a la formulación de las decisiones privadas dis-
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persas, y a la incertidumbre. Sin embargo, obvio es que en hacer planes con un contenido que manifiesLa.mente 
existe una alta correlación entre la utilidad de un plan. sea operante, es decir, planes que efectivamente puedan 
Y la medida en que está respaldado por proyectos espe- ejecutarse mediante una asignación anual de recursos. 
cíficos, cuyos costos y rendimiento social son conocidos 1, 

con bastante precisión. 
Prioridades 

3. Los PLANES 11 LARGO PLAZO Y LOS PRESliPliESTOS ANUALES Es probable que los ccon~rriistas que csbn aferrados .. 
a Ja idea de que el desarrollo económico depende casi 

í\lguna confusión y controversias han surgido acerca por completo de la efectividad de la planificación de con­
de la duración de un plan y de la práctica comúnmente junto, objeten la introducción de proyectos específicos 
aceptada de llevarlo adelante mediante presupuestos dentro del proceso de planificación. Estos economistas 

. anuales. En condiciones ideales el presupuesto anual l1abrán ele indicar que los proyectos sólo pueden selec­
no es otra cosa sino la ejecución de una parte del plan cibnarse después que su prioridad haya sido determi­
en ese año. Pero las condiciones con frecuencia distan nada. Sin embargo, esto implica que las prioridades 
de ser ideales, y en muchos países los presupuestos anua-. pueden ser determinadas en abstracto, sin relacionarla:-; 
les se relacionan con el plan sólo .del modo más vago. a proyectos ni a la evaluación que a éstos corresponde . 

. Hasta cierto punto los presupuestos anuales (y sus mo- Obviamente esto es un error. Sobre bases generales 

. dificaciones oéasionales en el curso del año fiscal) refle- teóricas pudiera alegarse que no se requiere un esfuer.w 
jan los errores padecidos en las previsiones explícitas especial para fijar las prioridades en el proceso de la 
o implícitas contenidas en el plan. No obstante, muchos planificación, dado que el rendimiento de cada proyecto 
indicios sugieren que la divergencia entre las recomen- determina su orden de prioridad. Mediante la selección 
elaciones de un plan quinquenal y las decisiones subse- de los proyectos que ofrezcan el rendimiento más alto en 
cuentes adoptadas mediante el presupuesto anual y otras todos los sectores de la economía, puede asegurarse la 
medidas, meramente reflejan las deficiencias inherentes mejor distribución posible de los recursos. La venta]a 
en los tantos planes mencionados anteriormente -la de contemplar el concepto de la prioridad desde este 
falta ele relacionar el conjunto del plan con Jos proyec- punto de vista -consiste en que pone de manifiesto tanto 
tos específicos en. ejecución o que han de acometerse. la utilidad del concepto en sí, como sus limitaciones. La 
Las razones de aquellos que opinan que la preparación selección de los proyectos sin atender a ninguna prio­
de un plan quinquenal es una pérdida de tiempo {y, pu- rielad sería adecuada si se cumplieran tres condiciones: 

· diera miadirse, un dispendio de conocimientos técnicos a) que los precios del mercado reflejaran el costo real-­
especializados que no abundan) y que todo Jo que se para la economía; b) que toda Ia producción fuera ven­
necesita es una mejor preparación de los proyectos den- dida; en el mercado y e) que los planes de desarrollo, 
tro del marco de los presupuestos anuales, se basan en explfcitamente o por deriváción, fueran ajenos a la dis­
un concepto erróneo de Jo que el contenido de un plan tribución efectiva de los ingresos y su distribución 
debe ser. Si el plan no pasa de ser sino una proyección proyectada o prometida (según se explica más adelante). 
del conjunto de las necesidades, de los recursos, etc., y En caso de que no se cumpla cualquiera de estas con­
no contiene proyectos específicos, entonces tienen razón ~iciones, la pnieb'a del rendimiento de los proyectos 
Jos que consideran inútiles los planes y la planificación, debe ser completada mediante alguna forina de deter­
Pero la respuesta no consiste en eliminar }os planes, sino mimi.ción de prioridad. 
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El concepto de las prioridades adquiere vigencia en el 
caso de Jos senricios públicos que no se·vcnden a precio 
de mercado, porque resulta imposible hacer el cálculo 
cuantitativo de sus beneficios. Se han hecho intentos 
para determin;:¡r los beneficios que pudieran derivarse 

. de las erogaciones para senricios p~blicos tales como la 
educación, salud pública y asistencia médica; pero el 
cálculo económico evidentemente tiene aplicación limi­
tada tratánGose de erogaciones de esta índole, particu­
brmente en la evaluación de proyectos específicos (¿cmí.J 
ha de ser e1 tamaüo de una escuela, la capacidad de 
los hospitales, el número de la fuerza de policía?), si se 
lo compara con una evaluación de Jos desembolsos en 
conjunto. Por ello debe emplearse algún sistema de gra­
du<:~ción de. prioridades basado en reglas empíricas ele­
mentales, en consideraciones política,s y sociales,. etc., 
en vez de la prueba del· rendimiento. 

Distribución del illgreso 

l!n · G itir;-;:-. z:~;;::;c::::to. v en· la práctica el más importante 
• • ~· 1 , 

en que las consideracione~ en cuarito a prioridad afectan 
Jas decisiones, es el de la distribución presente y futura 
del ingreso. Las inversiones en cabarets, cinem<:~tógrafos 
y fábricas de lápices de· labios, pueden aparecer con el 
rendimiento más alto en· un grupo de proyectos, pero 
ningún organismo de planificación se atrevería a reco­
mendar la inversión de fondos públicos en tales empre­
sas, o que se permitiera· hacer inversiones para tales 
propósitos dentro de un sistema de inversiones autoriza­
das. El argumento que suele aducirse en el caso de 
artículos y servicios suntuarios es que habrían de senir 
a un reducido número de personas y no a la economía 
en total; y a1gunas veces los proyectos son rechazados 
por razones morales (como en el caso de casinos de jue­
go y fábricas de bebidas alcohólicas). No parece sino 
que este modo de razonar sea un disfraz para pretender 
un objetivo que se halla implícito en todos los intentos 
de desarrollo: produCir, e:rJ el curso y como consecuencia 
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úei cic:sarrollo, una m{¡s equitativa cÚstrihuciún del in-
.~~-

grcso; o para expresar esta misma proposición en su 
forma más moder<:~cla (y tímid;:¡ ), a fin de impedir! al me-
110S, un creciente desequilibrio en la distribución del 
inl.':rcso. 

Empero, en las Londiciones que frecuentemente pre­
, ndecen en los países subdesarrollados, una rcc!istribu­
. ción del ingreso que de otro modo fuera deseab1e, pu­

diera estar en conflicto con los objetivos del crecimiento. 
La venia de algunos bienes y servicios a precios de 
subsidio, "de modo que un mayor número de personas 
J'Ueda disfrutar de ellos", podría conducir a un error 
de distribución de recursos esca.sos y a una reducción en 
la formación de capitales: Además, el resultado de tales 
políticas bien pudiera ser que 1 a mayor parte del benefi­
cio de Jos subsidios \'aya a manos de personas que l1olga­
&m1ente pueden pagar el costo total de los artículos o 
servicios que son objeto de subsidio; y si esto es así, 
ni los objetivos de la distribución del ingreso, ni los 
objetivos del crecimiento pueden lograrse. 

·· Todo esto no pretende sugerir que las prioriu::-:::.ic·:: 
basadas en la distribución del ingreso o, ele moclo más 
l::1.to, en consideracio11cs ele índole social, no tienen cabi-. 
da en el proceso de planificación; siempre habd algo de 
por sí objet<~ble en el uso de los fondos püblicos para. 
construir hipódromos y clubes can1pestres. No bay duda 
que la distribución del ingreso es un problema primor­
dial en el desarrollo. Mas, lo antes dicho sí sugiere que, 
salvo excepciones un tanto evidentes, la solución del 
pi·ohlema de la distribución del ingreso no puede inten­
tarse mediante la aplicación de algunas prioridades con­
cebidas ele antemano (provistas o despojadas de ribetes 
de consideraciones morales), en relación a la asignación 
de capital y de otros recursos escasos. La so1ución ha de 
buscarse, en parte, mediante erogaciones direct8mente 
encaminadas a aliviar las zozobras de las gentes que 
sufren aguda o crónica miseria; en parte, mediante la 
implantación de mcdidas·fiscales, y en parte acelerarid.o 
el nroceso de crecimiento económico mediante la mejor· 

,, .. --· .--
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distribución posible de lr:•:.: recursos con sujeción a un 
criterio económico. 

Resulta en cxt1cmo dificil hacer un re;,um:::: e;,· ' 
ideas sobre la planificación y sobre el papel que con.·es­
poncie a los proyectos y a las prioridades en el proc~so 
de la planificación, dado que esas ideas abarcan un 
campo muy extenso. De estas ideas derívase una conclu­
sión. La preparación de un plan que ha de servir a los 
encargados de dirigir y de orientar la economía es una 
difícil empresa que ofrece innumerables desafíos a la 
inteligencia y a la integridad de los planificadores. Ela­
borar un plan requiere competencia técnica, perspicacia 
e imaginación, y trazar un buen plan precisa todas esas 
condiciones, más valor y humildad suficientes para reco­
nocer las limitaciones inherentes a la planificación. 
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COMPAÑIAS QUE REALIZAN LAS MANIOBRAS PORTUARIAS 

En algunos casos las Compa~ias Transportistas, ferroca­
rri l~s o de autotransportes, extienden por necesidad 
prop1a su actividad dentro del Puerto y son el los los -
que se encargan de contratar a los trabajadores portua~ 
riOS, 

_, 
Por otra parte, las Compañías Navieras también extien­
den su actividad al Puerto y encontramos gran cantidad 
de ej ernp 1 os de Termina 1 es Marítimas,· que son operadas­
por las lineas de buques. 

Existen Compa~ í as con serv i e i os de' transportes mu 1 timo 
dal y en estos casos estas mismas controlan sus propi~~ 
Terminales Marítimas, como son las de SEA LAND óSEA -
TRAIN. 

Pero aunque hay gran catidad de estos ejemplos, por 
problemas de co~trataci6n de trabajadores, se han crea 
do Co1npa~ í as,· que en 1 os Puer·tos r·ea 1 izan en forma es: 
pectfica los s~rvicios de maniobras portuarias y sé de 
norn i'nan con diferentes nombres, pero podemos genera 1 i: 
zarlas 1 lamándol~s ~o¡npañías de Servicios ~ortuarios. 

Estas Cornpañias tienen como fin principal, pre~tar to­
do tipo de servicios de maniobras. portuarias y conexas 
a éstas, tanto a linea de buques, como a usuar1os, re­
presentados por Agentes Aduanales en el Puerto~ 

Para de sarro 1 1 ar su actiVidad cuentan con mue 1 1 es, pa­
tios y a 1 macenes, que son rentados 6. contratados con -
las Autoridades Portuarias y equipos pr6pios 6 rent~­
dos, para la real izaci6n de las operacibnes. 

Pueden ser privadas 6 de participación E~tatal, Murrici 
pa 1 6 T edera 1 • 

Y pueden operar en un mue 1 1 e dete,~rn i nado 6 pueden 1.1 e­
gar a operar en todo un Pu'erto. 
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--n EMPRESAS-DE MAN 1 OBRAS 

Dependiendo de su formación mercantil, podemos estable 
cer un organigrama general. 

Consejo de Adminisiración 

Director Ejecutivo 

~~~pe rae i ón Control A drn i n i ~-- t r a e i ó n 

OPERACION . 

Tiene bajo su cargo la organización de las .maniobras,­
asf como el diseRo de éstas, tanto en los buques, como 
en todas las áreas concesionadas a la Cornpañfa. 

Para esta programación, cuenta con la información que­
envfan los Agentes Consignatarios de Buques, en la que 
i nc 1 u yen hor·as de atraque de 1 as embarca e iones, 1 os 
planes de estiba, carnets y toda la información adicio 
nal sobre el tipo de carga, explosivos, corrosivos ó -
aquel la que necesite de cuidado especial. 

Por otra parte, 1 os Agentes Aduana 1 es, -tanib i én pr•opor­
cionan el programa de retiro de mercancfas o la _1 lega­
da de estas, con lo que pueden determinarse las cuadri 
1 1 as y máquinas que deben de noJnbr~arse para este fin. 

R(~püi'ta a 1 Ar-ea Administrativa,. 1 as operac 1 ones rea 1 i­
zadas para su cobro. 

• 
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CONTROL 

i. a s e a r gas q u e 1 ; <~ g a n a 1 a te r m i na 1 o s a 1 e n de e 1 1 a , 
. .Je pendiendo del esquema fiscal que se tenga, tienen 
~ue ser contadas y apartadas para la re~isión adecuada 
de 1 a Aduana y pa1,a 1 i qu i dar con e 1 buque 1 a operación 
de importación 6 expor-ta·c-·i-6-n. 

Al igual que el Area de Operación, reporta al A1,ea Ad­
minist,,ativa cualquier servicio extra que se real ice,­
como -pueden ser abr i duras, marcaduras, pesaduras, etc ... 

Tambi·én enví·a toda la información necesaria, para ela­
bora~ ·las estadísticas po~tuarias . 

. .:.•. 

ADMINISTRACION 

Esta área se encar~a del control del personal, tanto de 
confianza, como los de Cont~ato CoJectjvo con Sindica -
tos ó U~:~iones. 

Quedan bajo· su cont,,o 1, 1 a contab i 1 i dad de 1 a Compañía 
y vigila el cumplimiento de los compromisos fiscales -
y otros derivados de prestaciones con trabajado~es. 

Bajo solicitud de las otras áreas, real iza las compras·· 
necesarias, para 1 lenar las necesida~es .de.~stas. 

Con 1 a información que recibe de· 1 as diferentes fue.ntes · 
de trabajo, hace la facturación de los servicios, esta­
bleciendo. políticas de cpbro. 

En muchas ocasiones esta área se encarga de 1 levar el 
control de l~s estadísticas en base a la información 
que recibe del cobro p~ra la facturació~ y puede contar 
con si sternas man11a 1 es de contr·o 1 ó serv i e i o de computa...,· 
ción. 
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El anal IS!S tarifarib quedará tambi~n en esta área. 

El Director ó Gerente de la Compañía, cuenta con ei apo­
yo de la Auditoria Exte~na, para la buena vigilancia de­
las diferentes áreas de trabajo. 

INGENIERIA 

En t~rminos generales esta área se encarga, además de 
dar mantenimiento a todos los equipos, real izar los tra­
bajos electrornecánicos y de ingeniería civi 1, para con­
servar en buen estado todas lBs instalaciones. 

El algunos casosj· pueden encargarse de servrctos conexos 
como son: ve~ta de agua, co~bustible, energía el~ctrica~ 
y conexión tel~fonica. 
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OPERACION 

No~m~lmente ~stas CompaRfas estan formadas po~ acc•o~ 
nistas y tienen por tanto, un Cons~jo de Administra -
ci6n que dicta las polfticas que debe segu1r la Con~a. 
Rfa. 

Este Consejo, no¡r.bra' a un Di rector 6 Gerente Ejecut i­
v o , q u: ¡ en a nombre de 1 C o n se j o de A d m i n i s t ,., a e i ó n , 1 ~e 
va a cabp el programa el~bor~~o por 6~ta. . 

El objeti~o principal será el de prestar los serv1ctos 
de maniobriis y con~xos a estos, debiendo c·im~•Yta,r su­
estrat~gia e~ tres aspecto$ fundamentij[es: . . :- . . 

Eficienct.a 

·Sesur i-dad 

Costo. 

De 1 os e stuq i os e;! e es-tos-: tres e 1 ementos, sa 1 dr-á .. , i¡ v~~ 
dadera po.l ft i ca· a seguir de 1 a Compañ fa y será~ en to­
do caso_ las bases para log~ar un organ~sm~ compE;titivo 
en esta rama_de serv.icio . 

. ·. 
La. eficiencia de un Puerto, se mide por su producti~i­
dad, reduciendo la estadfa de los bu~ues y se logre en 
base a una ()uena organización ·y .vi_g i 1 anc i a de· 1 as man.1 
Abras. 

El operador de la ComRañfa, debe cont~r co~ trabajadci­
res p9rtuarios entrenados debidame~te y con amp~io es­
Pi rtu de trabajp en gr.u.p.o .... 

La selección de los equipos~ será t2mb~~n fac~~r t.mpor 
tc.nte, en la actualidad se cuenta con una gama muy am­
p 1 i a de estos equipos. y puede adquirirse, e~ que se 
adapt~ más a las cor:1diciones de los muell:e~, bodega's y 

pc.tios .. 



11 

E~ recomenduble que la rnaquinarie. de tr-abajo se encu­
entre dent~o de la vida 6til a fin de .evitar, .conti -
núas descomposturas durante la ejecución de las mani~ 
obras. 

·' 

El u~o de tarimas pare. unitizar la carga es totalmen­
te indispe~sable, as.f como utilizar el ~isterna de pres 
1 i ngado. 

Pc11~ -1 o c.¡ue se ref i ~~e a .. 1 a segur i c!ad, ¡:."ociemos definir­
dos aspectos pr i nc i pu 1 es, 1 as pérdidas y ! as a ver fas.. 

Las pér~idas por robo, ~weden ser reducidas, con VIgi­

lancia ~decuada y cbn el ccnt~ol de las personas que -
entran al P~erto. 

._; 

Las a ver' í dS, son causadas por una ma 1 a. oper·ac i ón c!e 
1 es equ 1 ¡:os ó por def ect.os de p 1 sos p()r donde tr·ans i -
tan éstos. 

Será i1•disperis~ble·que la productividad de la maniobra 
no vaya. en contra ,d,e 1 'buen cuidado de 1 a· carga, deb i en 
do -.~nstruirse ·a los operétdo,~es el re-speto. 

E 1 Area de 1 ngen i ería, . e5tará pend ¡ente· ele n1antener 
_los pí~os por donde tr·ctnsiten las máquinas -en· ópt·irnas 

1. • ' ,· 

conatcrcne~~ 

El anál isi~ del costp es fund~mental en la vida de la­
Comp~Ría, por lo que es indispensable establecer u~a -
poi itica tarifaría competitiva. 

A mee! ida (.¡u e ·e 1 vo 1 ur11en ele carga aL:rnenta, 1 os ga~-tos -
fijos por tDnelada dism¡nuyen y se está en posiciór de 
estsblecer tarifas convenientes. 

E··¡. c:st;_·¡~li.o de las tr_es. prerr.Jsas para ·l-ograr' una bu~~a 
Co1npañía, eficiencia,. se9uridad y costo es inte.resan-;­
te, pues no será mejor la más eficiente,· ni la más se 
gura1 nr la más barata, será la que tenga un balsnce~ 
ele e:.:;t.:.s tr·es c.:tré•ct.er í st í cas. 
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La eficiencia le intet~e~a funclarnentalmente a los buques, 
1 a se gu r i dad de· 1 a~ rn e,; e a n e í a s a 1 o s ' u s u a r i o s, · p u e s a u n -

que e 1· seguro cdwa todos sus riesgos, _1 as· pérd i da,s de -:­
una carga no puede ser remplazada, en·~irfud d~ la opor­
tunidad de u~ . .srla ó de venderla en un'moritento dado~ 

El costo, interesa a todos perc pc1rece no ser tan fundo­
rllent.al, cuando se h·an satisfechos las dos pr~tmel'as. 

·E 1 esquerí1a de 1 a Compañía Mercant i .1_, puede esta~·. sust i- · 
tuida por .otra en donde lós gobiernes interv1enen en la 
formac i ó.n ¿e e~tos or,gan i smos y t ¡ enen como fina 1 i dad -
dar el servicio de maniobras, sin fines de lucro, en 
-pr·ovecho de t.:n meJor Ccmyr'c i o Ext.er i or •. 

Existen otr2s formas muy interesantes, en las que los -
t r' 2 be j a C O¡-· e S· pOr tU C: r i O S S O n 1 O S d U eñe S de 1 a S (;O mp a ñ Í a S 

ó for'mas Cüoperc•t i vas. 

1 1 1 EJff'.':PLO~. Oi MEX 1 C.Q 

La pr· rmera .Empresa. 
1" .... 

Estab 1 ec idas. 1 as car<:,cter í st i e as genera 1 es,·. ·1 a fur--.c i,Ón 
coruo pr,estatario del servicio público de rr:aniobrc:s,·-
1 q s t' e s p o n s a b i 1 i da e! es p a t r e· na 1 es y 1 as o b 1 i g a e i o n es 
f i sea 1 ~s- y econórn i cas; era prec i 5'9 ,. a cpnt i nuac i ón de 

e id ir en qué puer·i:c podría e>;¡:-,er i rnentars_e 1 a cre0c i ón­
de 1 a pr· i mera Empresa. Se hizo un e.>.:2men 'detenido de -
los principales puertos mexicanos para encont~ar el 
que ofi~eciera l.as ~ondiciones rnás favorables, a saber: 

a) Ce~tar con una o~ganizacióri de trabaj~dor~~ que eje 
cutar'á tanto 1 as maniobras· a bordo de los buques, como 
1 as que se -reé:' 1 izan en 1 os mue 1 1 es, patios y a fmctcer~,es. 

b) ~~e la directiva de ~~~ trabajadores encontrara ce­
rno solución adecuada y ver~tajosa a su situación, el es 
tab 1 ec i ern i er:to de 1 a ,E"'~'t'es:a y 1 a ce·l ebrac i ón .de 1 Ccn: 

tr·atc Co 1 ect i vo. 
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e) Que hubiera usuar 1 os di spue~.tos a part i e i par der.tr·o -
del capital social de una E~presa~ de la que ho obten- -
drfan dividendos i~teresantes, s1no que appyando su fun­
cionc~iento e impulsando su desarro! lo, obtendrían la 
·conso 1 i clac i ón de su fu ent:e de .t.r· .:,bajo. 

'. 

d ) Q u e <;! ! p u e,~ t o t u v i e r a u n 111 o v i m i en t o r a z o na b ! e de e a r' -
gu, pr·ofer·entemente dur-·.:,nte todo e l·año·· y que"·ade1r!ás tu­
viera· una .::lln~·l ia perspectiva de desa1,r,o! lo futurc. 

e) Que se dispusiera de ma~u1nar1a y equ1po minimo, pero 
suficiente para iniciar operaciones. 

Confrontado el ~uad~o ant~rior con diversos puertos solé 
mente ~e e neo ntr·6 uno SÓ! O C2_pc1Z de cun:p 1 Í r con todo S 

los reGui~itos de inmediato ~ kste fue el puerto de M~n­
zaniiÍo, Gol., que cf,,ec-ió~las·siguientes·ventaja_s:· 

a) Ccnt.aba con 1 a Un i 6n ele E~.t i bado,,es y Jorna 1 er·os de 1 
P é;c ff i e o, C. R, O. M., a grupac i 6n con un gran sentido -
de !a u11idad y que controlaba tanto !as maniobras a bcr 
do cerno las de tierr~. 

b) La rnayoPÍa de los miembros de lá unión y principal 
111erte sus. di,.. i gentes. 1 oca 1 es estaban convencidos de las 
ventajas que les ,,eportaría la constitución de la En,rwe 
sa~ porque consideraban que de e~a manera lograrfan 
trcnsfqr,n•ar' e! puerto en ! a más importante ter'n¡ i na 1 'Ma-

·,..ítima del Pacifico. 

e) Se encontro que ~~bi~ y~r1as personas entre loé agen 
tes de buques, ac!uaná 1 es y c!en1ás usual"' i os, dispuestos a 
participar ~dq~i~iendo acciones para intesr¿r el capi 
ta 1 socia 1 de ! a Empresa, aderr.ás de es.t'ar di spucstos a­
apoy~r ampl ia~e~te 1~ operaci6n, funcipnamiento y desa­
rrollo de las actividades de la institución, en benefi­
cio de 1 puer·t:c. 

d) Ex ¡ st fa ade-~JáS 1 1 a perspectiva. de 1 a puest.a en rnarcr.a 
del puerio de San PedPito, c~yas instalaciones hab1an si . 
.Jo construidas y terminadas por la Secr~etaría de ~~ar,i.na; 
fa 1 te:111c'o· ún i cc.•n1ente e 1 dré19ado de 1 a dársena para in i e i a,-. 

""'· •") 
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1 as .oper.ac iones; además 1 a 1 oca 1 i z.ac i ¿:n geo~·wáf i ca de -
esta Terminal ·Mar•ít ma con;puesta de dos puertos -prác·ti­
ca¡ner.te, l.e pet"mitía dar servicio a una zona de ··inf•lu -· 
enci.a muy .amplia que -incluía el Va•! le :dÉ~ 'México~ la Ciu 
dad de C?uadalajaril.y una an1pl ia ár.ea industrial que se-

.. --131·'-E·-1-on~a '~ha-seta .. §.éln .Luis Poto s-í . 

e) L.:: lln.ión de Estibador".es yJor"na·ler"os deJ Pac-·ifico,·­
contaba con ·Una e>: i stenc i a mí-ni rna pero suf i e i.er~te de ma 
quinaria y equipo que bien podría s.er l.a base inicial 
pe r. a q u e ?! a e•n p r. e s a en 1 pe ;;: a r· .a s u.s .o pe r":a e ion e .s • 

"f') --E-1 inf-atigtable luchador" ¿~ ·la :causa .obrer.t:l, ·Don - -
· .Em i 1 ·i o Bar-ragán con su .1 arga exper. i enc·i.a .en .1-(;)s .ppob 1 err.as 
portuai"·i os, hab Í:a 1 1 egado a 1 a ccrw i cc·Í·Óil. pr..o'fu·nda de qu~ 
'los trabajadore.~- deber1as mejorar sus .conclicione·s de vida 
a· tr·.i;vés d.e una Contr.:at~ Co 1 ect.ivo .ele Tr.:.'bajo, ~por t . .:d r.a 
zón puso .en jl:.lego su más ,denoda.c!o esfu.er;:o en ver cr i sta:= 
1 izado -e 1 tan añc-r o do .. pr•.c yecto .. 

El día.16 de Ju~.io de 197t se cc·nstituy6 la Empr 1 esa---..,. 
" S e r v i e i o s "P.cr t l:.l e: r .j os de . N a n z. a n i 1 .1 o , .S • A . de. C . V • " 

El objeto de ·la ·s.ociedad es. prestar. servicios públ_;i·cos 
de··maniobras. en z:onas bajo· jurisdi~ción federal; serví 
ci os marí,t.j rn.os -portuar i.os y serv·i.c i os portuar·i.os_ -e·r. gen: 
ral y .activid~des ·conexas de las ví~s se~eraJes.de ccmu­
nrcación que les fuer~n ~utoriiadas de' acuerdo a las le­
ye-s y disposic·iones respectivas. Adquirir .. , dar}' tomar­
en arrendarni.ent.o y poseeP .POI" cuaLquier tÍ'tul·o los.bie­
n~s, ~u~bles e inmu~bles para la realización del qbjeto~ 
soc .¡ a·l ,, aún cuando :1 O$ i nmueb 1 es se encuentr·en ubica dos- . 
. en· zona pr·oh i b·i da. En gener-·a 1 ce 1 eb.rar ceontratos y rea 1 ~ 

zar 1 as actividades co111er·c i a 1 es y mer,cant i ·1 es que se·· re­
la.c i onen con e.l -objeto de 1 a sociedad. 

E'l cap.ital social ,ccnstituti~o es variabl-e, perc· el míni 
1110 s.rn derecho a r·etirc es de$ 7'000,'000.00 (Siete. M'i: 
J Iones de, PeE·OS -00/100 M. N. ), div·idid9 el') 7.,:0()0 ( s·ie­
te mi 1 acciones nominativ~~' con valor nornfnal de - - -­
$ l, 000 .·00 ( Un Mi 1 Peso.s ) . lntesradó en· .dos series, 
ccrre~pond~entes al Gobierno fe¿eral 3,570 ac~iones de -
1 a, serie " A·" que representa :e 1 51%; p·ara .Lo.s us.uar i os­
de 1 .puerto 3,430 acciones d.e 1 a serie " 8 " susci".Ítas 

l 
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por 12 empre~-as y 3 empresarios, re 1 a e i o na dos con 1' as -
activ-idades Marít'imas y. Portuarias de Manzanillo; 

La Asarnb 1 ea Ger,er·a 1 de A ce ion i stas es e 1 ór,gano supremo 
de. 1 a Sociedad y su func i onarn i ei·!to se sujfta a 1 as di s­
posiciones relativas de la Ley General de Socied~des -
Mcrcant i 1 es, ·con 1 as moda 1 i dades estab 1 ec idas en 1 os 
estados sociales. ~1 Consejo de Administración intesra­
do por un nG~ero impar de trece, ta~bi&n se rrge por lo 
dispuesto en los estatuths y la Ley General de S6cieda­
dcs Mercantiles. 

Los tré1bajadores al ser·vicio de J.a tn1pr·esa, tienen dere 
cho a .designar con derecho· a voz y yoto un Cor.sejero ti 
tula'r y su r.espectrvo suplente, ·a e:Fecto de que par,t.icT 
per. de 1 os der'echos y ob 1 i gac··i ones que cc-rr:e~.pondan a. -
los responsables de la Administración. 

De 1922 a 1928, la administr-ación ele la Sociedad Coope­
rativa, e~tuvo'a· cprEO de los Agentes Adu~na~es Riv~~ y 
De 1 f o t' t , · en· t a n t o 1 os o b r e r e s· 1 o g r ¿, b a n 1 a p r e p ét r 2 e i ó n -
necesaria para hacerse cargo de esta~ La~gestión de los 
aser;,tes se 1 1 evó a cabo· con grétn entt.:s i asmo y buena vo­
luntad de los mismos, destac§ndose también la· actitud -
~e l~s Agentes NavieroS, siendo· uno de el lo~, el se~or­
Ped~o Assemat¡ el primero en contratar los servicios del 
Grsmio para la estiba y maniobra de carga en el P~erto. 
E 1 1 o de ~ayo de 1922, e 1 Grclm i o manejó Sl,-1 pr i merél ern -

barcación, ~1 vapor Missouri de ~atrícula francesa y­

posteriormente, contrató sus servrcros con las de~Ss 
firmas Navieras.~ 

El Gremio nb se concretó unicamente a las maniob~as de­
car,ga y .de.sc~·r_9-¡:¡;. ampliando s.us pers¡:::.ectivas de tre:bajo 
par, a ·un mejor !:;os ten i:m i e nto de 1 mismo, con ti, uyó obras -
marí-timas de impor•tancia, tales co~·,o rr.uelles, duques de 
alba, 'construcci{>n de shál~nc.s y otros tipos de ernbélt'ca 
e 1 one s. · 

En 1929 acsec;ó e1 asesi~ato ~e lsauro Alfaro, perpetra 

do r:•or traidores . iríf i 1 trC:tdos en 1 as f i 1 as de 1 Grern i o. -

¡····/ \ ~.~ 
¡~ 
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~o por ~1 lo dismi~uycron las actividades de la organtza­
ción, que en ese mismo a~c, reunió el primer ecngres6 de 
e e· opera t i vas de 1 P el í s en e 1 P u e r t o de T a m p i e o, _ par a d i s­
c11t--ir- -Los .pr.übJ e mas. de 1 rnov i miento eooperat i vo N a e i o na 1 • 

Dentro de la Reforma Portuaria, el Gobierro Federal, 
otorga al Gren:io Un ido de A 1 ijadot1 es de Tampico, el rnE;ne 

jo de la Zona Franca, con lo que eparece en e·f marco de: 
opcrac i ón de 1 os puer'tos una nueve. estructura 'en base a-­

u na e e- o pe,- e t i va q u e h a n~ o s t r· a do a 1 a fe eh a rn a g n í f i e o s 
t'esu 1 tados. 

VEI~ACI<UZ. 

Uno de los proble~as más antiguos, y que durante mucho 
tierr:¡:.o fue considerado r.:uy difícil solucipn en los Puer·­
tos, era la e>:istencia de ~61tiples organismos sindica­
les que mantenían los servicios fraccionados, con sobre­
posiciones de radios de trabejo en algunos c2sos y con -
fl ictos y 1 itigios intet1 n:inables er. otro.s, por diferer: 
eras ertre. los sind~cstcs de tr~bajadores portuarios. 

¡ 

En el Puerto de Veracruz, existía en 1971, cuatro dife 
r'entes or1 g2n i smos si ncl i ca 1 es y una eooper¿1t i va, que 
fragment~bén las maniobras. En 1972, se unific~ron d6s -
agru~aciones que prestaban servicios en tierra: en 1973, 
se re t. i r· ó de es e P L' e r· t o a q u e 1 1 a e oc-pe r a t i va q u e 11 e a 1 i z a -
ba un tr'é1sborclo i nneceE:.gr i o. Los si nd i c¿d.·.os subs i stent.es 
que rea 1 izaban trabajos en ti et1 ra decid i erc•n 1 a const itu 
ción de la Empresa de Servicios Portuarios aportando.~ : 

·el los mismos 1 a mayoría de 1 cap ita 1 socia 1 . En Agosto de 
1975, decidieron fusionarse, de manera que ha quedado so 
larnente un Sindicato para los tr·abajos en t!er··r·a, que 
agrupa el 80% del personal q~e labore en el Puerto • 

. , 

La integración de ·1 as mc.n i obre.s de ti er~rct fac i 1 i tó 1 a 
irn¡:olantación C:e una tarifa simplificada, el aumento de­
tiempo ordinario ¿e servicios, la reduccipon de cuotas­
p <:w a e 1 manejo de e a r gas un i t a r i z a das . y un i n ere m en t o 
del 25% en la capacidad de s~rvicio del equipo del 
Puer-to. 
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• l.- INTRODUCCION: 

LA MUTUA DEPENDENCIA ECONOl\.1ICA DEL ~tUNDO ACTUAL, Hl\ HECHO QUE LOS 

DIVERSOS PAISES INCLUYAN EN Sf.TS PROGR.AJ11\..S DE ACCION LA MODERNIZA-, 

CION DF. SUS SISTE~lAS DE TR.J\l'JSPORTF.. ESA INTERDEPENDENCIA QUE SE 

TRADUCE EN INTERCAHBIOS COHERCI.AL'P.S ENTRE LAS NA.Cimms, SE REAL!-

ZAN CZ\DA VEZ CON !.·1AS }\LTOS VOLUHENES DE MA'l'ERIAS PRHU\.S Y PRODUC-

TOS 'l'ERlUNI\DOS LO QUE HA HOTIVJ\DO !NOVACIONES TECNOLOGICA.S EN LOS 

CONCEPTOS DF.L TRANSPORTE Y STT DISTRIBUCI(')N. EN ESTE INTERCAHBIO 

JUEGA UN PAPEL. PREPONDJ:;:Rl\NTE EL TRANSPORTE r-tJl..RITIHO, PO P. SUS ~lEN-

TAJJ\S EN COS'J'ü .AI, TR!'NSPORTAR GR7\lJDP.S VOLW1ENES DE CARGA A GRA.N--

DES DISTJ\NCIJ\S; SI Ll\ CARGA HA TR7\NSPOPT1\R ES DE .BAJ~. DENSIDAD -- . 

,. ECONOI·UCA i COrTO SON LAS 1,17\'rERIAS PPI!1AS t EL EMPLEO DEL TR.l'.NSPOPTE 

NJ,.RI'I'Hf:O NOS PEWU'l'IRA HACER Hl\S COMPE'I'ITIVO ESE INTERCA!'·1BIQ CO--

r-.'lERCI i\L DEI. QUE Hl\BL.AHOS. 

EL PLl'~:llTEJ>,i'UENTO DE NI~:CESIDADES DE LOS .r-,R!-17\DOf'...ES !\ TR~VES DE SUS 

DEPJ\RT.l\J''IENTOS TECNICOS HA LOS INGENIEROS PORTUARIOS HA PERr.-UTIDO 

RESOLVER U\S !NOVACIONES TECNOLOGICAS EXPERii'TENTl\DAS EN LAS E11Bl\R 
1 

CAC!Ol~ES J\L OOTARLl\S DE Il,1ST1\IJACIOT'-lES ADECUl\D.l\S PJ\.RA PER!:iliTI'R EI~ 

FLUJO EFICIENTE A T.RAVES DEL PUERTO Y SU CONEXION CON EL TRAl<JSPOR 

TE TERRES'l'RE. 

LA ORGN:H ZACION DE UN.i'\. t·1ANERA APROPIADA. Y EFICIENTE DEL TRAFICO 

QU!:-; CO::-JFLUYE A UN PUFRTO, SEA TERRESTRE, FLUVL7\L O t.-1AHITH10 ES L.A' 

FINl\LIDAD DE LA "ADNINISTRl\CIOl\f PORTUARIA". LA OPERACION PORTUl\-

RIA CO~lO PARTE DE LA "1\.DNP::HS'I'RACION" SE ENCARGll. DE ADBCUl\R Ll\S -

• MULTIPLES 1-.11\NIOBPAS QUE SE REQTJIEREN PARA PERr·1ITIR I,A ~1AXIJI1l'~ EFI­

CACIA EN- EL TRANSBORDO DE MERCJ\:NCIAS Y PASA,JEROS DEL T:R.~NSPORTE -

!l.J\RITIHO AL 'T'EPRESTRE "O VICEVERSA .• 
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EN 'l'El,tl\S SUBSECUEN'I'F:S SE TRATJI.RA LA ORGANIZACION DE I..A ADMINISTRA " • CION Y QPERZ\C.ION PORTUARIA., EN ES'l'A. PAR'l'E NOS CONCENTRAR.F:HOS A --

LJI.S INSTAL.!\CION.FS. PORTUARIAS Y SU OPE.RACION. 

LAS t.·'lERCANCIJI.S QUE SON TRANSPO.RTADAS VIA MARITIMA POR SUS CARACTE 

RISTICAS SE DIVIDEN EN: 

CARGJ\ GE.~U~RZIL FRACCIONADA.- SACOS 1 CAJAS, .HAQUINARIA DIVF.R.SP., ETC. 

CARGA GJ~NERA.L ONITIZADA.- 1\GTIUPM~DO LA CRRGA GENERAL SE FORMAN --

UNIDADES ÍJJ: t-'IAYOR PESO QUE PUEDE!-! SER 'rM~ISPORTADAS EN TARIJ'.tl\S 6 

PALLETS Y r:N CON'l'ENEDORES. 

CARGA A GPJ\NJ~L.- ESTA PUEDE SER LIQUIDA O SECA; LOS GRANELES LI--

QUIDOS, SOd TAI~ES COf.-'.!0:. HIDROCARBUROS 1 MIELES INCRIS'fALIZAllLES, -

JÜGO 'I)g FRUTAS, P!'.ODUCTOS QUHUCOS, AZUFP.E LIQUIDO, ETC·. ; EL ·GRA·-

NEL S.L<:CO SON L()S MINE;RAI,ES SUELTOS 1 .CEREAT~ES, ETC. • 

EL CQf.!ERCIO EX'l'ERIOR NACIONl\.L Y EI, COMERCIO E~TERIOR MARITTHO SE 

PODRA OB.SERVl\R EN LA TABLA Ho. 1 



• 
COMERCIO En'ERIOR NACIONAL 

1970 - 1977 

( 'MTJ.ES DE TONELADAS ) 

COMERCIO En'ERIOR ;NACIONAL COMERCIO EXTERIOR MARI TIMO PORCENTAJE DEL COI.IERCIO MARITDtO 
AL NACIONAL 

AÑO IMPORTACION EXPOBTACION TOTAL IMPORrACION EXPORTACION 'l'OTAL IMPORTACION EXPORTACION TOI'AL 

1970 8 865 14 183 23 '048 3 376 9 705 13 081 38.1 68 .. 7 56.8 

1971 8 949 14 587 23 8o6 3 908 10 883 14 791 43 .. 7 74o6 62.0 

1972 11 565 15 874 27 439 5 635 11 314 16 949 48.7 71.2 61o7 

1973 16 974 14 005 30 979 . 9 499 11 286 20 785 55o9 8oo5 67.0 

1974 . 16 907 16 .501 33.408 8 247 12 767 21 014 48.7 77e3 62 .. 9 

1975 15 782 16 883 . 32 665 8708 15 041' 23 749 55o1 89o0 72.7 

1976 11 353 17 604 28 957 7.158 15 110 22 268 63.5 85.,8 76.9 

* 1977 12 934 22 445 35 379 8 314 20 ·840 29 154- 64.2 92.8 82.4 

NO!' A a (*)o- COMERCIO EXTERIOR NACIONAL ESTIMADO. 

TABLA No. 1 

w . 
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2.- EL TR.l',NSPORTE -Hl\RITIHO: 

EL CRECIENTE VOLUMEN DE MERCANCIA.S A TRANSPORTAR A. OBLIGADO A LA 

ESPECIAL! ZACIOH DEL TRANSPORTE Jl.tARITIHO. EL BARCO DENOMINADO DE 

CARGA GENERAL ERA UTILIZADO PARA EL TRk~SPORTE DE: CARGA GENE--

RAL FR.Z\..CCIONADA, GRANELES Ef:lBASJI.,DOS Y PASA,JEROS, CON EL AUMENTO 

DE LOS VOLUMENF.S DE ESAS MERC.ANCI1\S Y BL NUMERO DE PASAJEROS, SE 
1 

PROPI~IO LA ESPECI~J ... I ZACION PONIENDO EN SERVICIO: BARCOS PORTA -

Pl\.LLETS, TIU\NSBORDADOPJ!:S, DE CONTENEDORES, PARA TRANSPORTAR GRA-

NELES ~ PERECEDEROS y· LOS DE P/I.SAJEROS. 

LAS CARACTERISTICAS GENERALES DE .CADl'~ TIPO DE ENB.n.RCACION LAS --

TRATAR.EHOS A CONTINUACION. 

2 .l.- DIVERSOS TIPOS DE Br·1BARCACION • 
.. 

2 .1.1.- BARCOS ·nE CARGA GENERAL:. 

• 

SE DES'l'INJI.J-J l\.I1 TRl\NSPORTE DE TODA CÍ.JA.SE DE MERCAN- ·• 

CIA'S. J ... AS PARTES PRINCIP.?\LES DE UN Bl\RCO DE ESTE 

'I'IPO SE PODRZ\.N OBSERVliR EN LA FIG. ~· l. 

EN LA FIG. # 2 SE HUESTRZ\ LA DIVISION DE UN BUQUE 
6 

DE CUATRO ESCOTILLf\....S EN SECCION VE·RTICAL LONGITUD! 

NFL, EJ .. CUAL SE DIVIDE EN CINCO ZONAS O SECCIONES 

VERTICALES, QUE SON: 

la. SECCION DE PROA 

2a. SECCION DE BODEGAS DE PHOA 

3a. SECCION D.F. t>1AQUINAS Y CALDERAS 

4a. SECCION DE POPA 

SECCION DE PROA.- ESTA ZONJ\ CO~IPRENDE EL VOLUHEN -

T .. IMI'rADO gNTRE Ll\ RODA Y EL HAt-'J.PARO DE COLISION. -

DESCRIBIENDO DE ARRIBA. ABAJO, ENCONTRAr·10S: 



• 
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k ! . "'' Bodeg<~s de PoPa 

.. _ .. , 

:_'.; 

3!' 1 .· 
1 Maquina~ v ·Calderas 1 ,·. · 

1 1! 

1• Proa 

Figura · fr. 2 . 
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LA CUBIERTA DONDE SE ENCUEN'I'RAN INS'I'l\Ll\DOS LOS JV~.A.-

I.ACATES (DE VAPOR O ELI:CT:PICOS) PARA ACCIONAR LOS 

CABOS , Y Lfi.S CADENAS DE I!,?\S ANCLAS. 

PRH1ER ENTRE:PUENTE.- DIVERSOS l'J~OJJ\J"liENTOS 

SEGUNDO ENTREPUENTE.- PAf!OLES Y C1\.JA DE CADENAS. 

TANQUE DE ALMACENAMIENTO DF. ( Co."' auS"l \ ~,\, ~ .. 

SF.CCION DE BODEGAS DE PI:OA.- COMPR8NDE ESTA SECCION 

DESDE EL CASTILLO JIA~>TA EL PUENTE • EN LA CUBIERTA 

SUPERIOR ·SE HA¡.LA.l\1 I,OS P lU~OS, PLUI\U\S DE CARGA 1 Jl'll\LA 

CATES. Y ESCOTILLAS. 

EN ET.J SENTIDO DE LA ALTUR...Z\, LA.S BODEGAS 1 ESTl'.J{ DIVI 

DIDl\S EN ENTREPU:E:NTBS, ENtJr.U~R?\.."JDO DE ARRIBA HI\CIA -

ABAJO SE TIENE PRI~·'!J\R E'·T'J'RE PUENTE, SEGUNDO, ETC. , -

li.l\STll. EL ULTU10 QUE ES RL FONDO DEL BUQUE, LO. QUE -

PERrUTE LA· SEPAW\CION DR L,'\ CARGA DE 'LOS DIVERSOS -

PU~·.:R'I'OS, UN.l\ DISPOSICION· DE LAS BODEGAS PUEDE OBSER 

VARSB EN LA FIG. # 3 . 

I.l\.S ESCOTILLAS :·SON LAS ABERTUP.AS PRACTICADAS EN LAS 

' 1 

CUDIBP.TA.S Y SIRVENPA.R1\ C0!.-1'(JNICAH. J.JAS BODEG7\S Y LO-

CALES INTERIOP.ES CON EL EXTERIOR.· LP,_S DIHBNSIONES 

Y FOmi.AS DE IJAS ESCOTILLAS DEPENDEN DEL TIPO Y ESPE 

CIJlLIDAD. DEL Bi'\RCO. 

LOS BUQUES SIJELEN I,LF.Vl\'R DOS PALOS: UNO A PROA. LL.A-

~·íl\.DO TRINQUETE ENTRE LAS . ES COTILLAS UNO Y DOS Y 0--

TRO A POPl\ LLAHJ\DO r-1.7\YOR, ENTRE LJI,S ESCOTILLAS 3 Y 

4 , SI ES UN BUQUE DE 4 BODEG.AS COl\10 EL MOS'l'RADO EN 

LA FIG. H 2 • 
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A •. Mnln D••ck 
B. Shcltcr llcck 
C. Batch Coumin¡r 
D. Hntch !Jcnms 
E. llatch Carricr 
F. llntch Covcr 

.G. Rulwnrks 
H. Half Ucam 
I. S~ringcr Pinto 

:" . 

Shcltcr Deck V csscl .. 

J. Gunwnlc Dnr 
K. Shcll llnr 
L. Strin!l'~r llnr 
M. llcnm 1\ncc 
N. Framc 
o; Ta nk•lde Drackct 
P. GliBtiCt P~ute 
R. Mar¡:in Plato 
S. 1-'loor Plu.to 

FIGUM 

T. Tnnk Top Platin¡r · · 
U. Si de GirJcr 
V. Centre Girucr 
l. Kecl !'late 
2. Gárboard Strake · 
a. DQttom Strake ' 
4. Hllgc Strako 
5. Si~c Platin¡: 
6. Shcer Strake 

-·· ' 

No. 3 

~~ 8 

• 

·-
· 7. Hold Pillar 

8. Dcck Girdcr 
9. llulkhcad 

10. Hold Ccilingo 
11. llihce Ccilin¡: 
12. Spar Cciling 
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SOBP.E LOS P.l\.LC)S VAN LOS J\CCESORIOS PARA F.L 1\P?\RElTO 

DE LAS PLUNAS, .A.SI COMO T.MffiiEN LOS SOPORTES Pl\RA 

LAS LUCES l)T~ SI'I'UACION. LOR PJ\.I.OS DE PROA Y POPA 

SE SUJET .. 2l: •• l\J AL ENTREPUF:NTE O AL PLAN (FONDO DEL BU-

QUE). 

TJ.l\S PLUNl\S, SON SOPOHTES GIRATORIOS DE í•lETJ'o.L O MA-

DERA QUE SOBRESALEN DEL COS'l,ADO DEL BUQUB Y SIRVEN 

P AR.Z\ ARREAR O I Z.l\R CARGA E:N PUF:R'J'O QUE 'NO CUI>~NT AN 

CON ~RUAS DE HUELLE, (ff'.jA DISPOSICION DE PIJUJ'·IA. PUE·-· 

DE OBSERVl\RSE EN LA FIG. 4~ 4. POR LO GENERl\I, L.l\.S 

PLUt1l\S TIF.NEN UN.l.l. CAPACIDAD DE 3 A 5 'rONELADAS. 

EXISTEN BARCOS 0UE · CUEN'rl\N CON PLUMA. DE GRAN. CAPA-

CIDAD LLAMltDA "PLUl''!A REAL" CON CAPACIDAD DEL ORDEN 

DE J.., AS 8 0 TONEI,ADl-!.S • 

SECCION DE ~1ACHJI!:~-i'\S Y_~AI.DERli~S.- A.PROXIMADJ\JIENTE, ·­

EIJ .ESPACIO ENTRF. LOS 1'·17\t-IPAROS DE PR01\ DE CALDERAS 

Y POPA DE ~F;QUINJI.S Y EN EL SENTIDO D~_ARRIBA !~BJuJQ, 

Cür1PRENDE LOS .PUENTES AL'l'O Y DE GOBIERNO 1 ~r.AS CHI-

Jv'1r.NEAS, ALOJAHIENTOS DE- PERSONAL DE CUBIERTA Y J-t'I\QUI 

Nl'S, LOS. Bs:P';A.CIOS DE ~lfAQUINAS Y Cl\LD.ER..7\S Y, POR UL 

'l'IMO, J,OS TANQUES DEIJ DOBLE FONDÓ •. 

SBCCION DE BODEGAS DE POPA.- ES SIMILAR A LAS BODE 

G7\S AN'I'ES DESCRI'l'AS. LOS BARCOS DE CARG.71, GV.'í\IER0.L 

PUEDEN SER DE CUJ\TRO O SEIS ESCOTILLAS, EN LA FIG. '5 

'f 5A SE HUESTRA UN Bl\.RCO DE CARGA GENERAL DE 5 ESCO 

TILLJ\S. · LAS Dir<lENSIONBS GENERALES Y 'J~ENDENCL7\S EN 

EL TAl·lZ\NO DE LOS BJIRCOS DE CARGA GENE:R.l\L PODRAN OB 

SERVARSE EN P.L ;r~.{~f~XO 4; 1, DEL APENDICE • 
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EC2 (LIBERTY) TYPE CAR.GO VESSEL' 

u 

L.O.A.--«1'-6•: .MOULDED DIMENSIONs-L.B.P.-417'-81", BE..\.M-116'-10!~. DEPTH !Il-37'-4• TO UPPER DK 
Bullt By-BETHLEHEM FAIRFIELD SHIPYARDS INC.-WITH STEAM RECIPROCA TINO PROPELLINO POWER 

CALIFORNIA SHIPBUILDING CORP.-WITH STEAM RECIPROCATING PROPELLINO POWER 
DELTA SHIPBUILDINO CO.~WITH STE.\.M RECIPROCATINO PROPELLINO POWER 

" 

J • .Á:JONES CONSTRUCTION CO., BRUNSloVICK, GA.-WITH STÉ.\1\1 RECIPROCATINO PROPELLINO POWER 
J. A. JONES CONSTRUCTION CO •• PANA~1A CITY, FLA.-WITH STE.>.M RECIPROCA TINO PROPELLINO POWER 
KAISER CO., VANCOUVER, WASH.~WIT.EÍ STE.\M RECIPR.OC.\TINO PR.OPELLINO PO\VER 
MARL'<SHIP CORP;-WITH STEA~t RECIPR.OCÁ.TINO PR.OPELLINO POWER 
NEW ENGL.UID.S.B.CORP.-WITH BTE.-\.\1 RECIPRÓCATINO PROPELLINO POWER 
NORTH CAROLINA s.B:CO.-WlTH BTE.\M RECIPROCATINO PROPELLINO POWER 
OREGQN S.B.CORP.-Wlnl BTEAM RECIPROCA TINO PROPELLINO POWER 
PEIU.IANENTE METALS CORP~ .B.B!DIV. ~ No: l;_WITH STE.-\.!.\1 RECIPROCA TINO PROPELLINO POWER 
PER..\IANENTE METALS CORP S.B.DIV. YARD No: 2-WITH STE.-\.!.\1 RECIPROCATI~W PROPELLINO POW'ER 
8T1 JOHNS RIVER S:B:cci:-WITH STE.-\?>1 RECIPROCATINO PROPELLINO POWER 
BOUTHEA.STERN-s:B:CORP;=-WITH STE.\M RECIPROCATINO PROPELÜNO POWER 
TODD-HOUSTON S.B.CORP.-WITH BTE..&,.M RECIPROCATINO PROPELLINO POWER 
W.ALSH-KAISER CO.-WITH STEAM RECIPROCATINO PROPELLING POWER 

/ 

.. S[CONP P[C:l( 

MEAN EXTREME BOMMER DRAFT-:n•-s¡• 
. BETHLEH.El\1-FAIRFIELD SHIPS 27'-lW 

GENERAL BASIC DESIGN: FLUSH DECK; FULL SCA!'<'TLING 



VC2 .(VICTORY) TYPE CARGO VESSEL 
,, 

MACHINEI!Y 6AOCE TI<IItlll I'CCK 

~~~:t::::::~~::~~~~j[:::]P].e~-~·D•~-o~cR~~~·~·~-:::::b["~~~-ITI~~A~;Jdt:::::o~.¡e![a"~,o[.~c~~~~u~•~•TC:==~~~~~~J:~~~~~~~~~~-~-~~~ lP --· i- ~· .: . 

L.O.A.---465'3'. MOULDED DIMENEIONB-LB.P.---436'-e', BEAM~·~·. DEPTH ID-38'~' TO UPPER.DECK_ 
BaUt 87-BETBLEBEM FAIRFIELD SBIPYARD INC.-WITB STEAM TURBINE PROPELLING POWER 

(ONE BUILT WITB DIESEL PROPELLL"<O 1'0'1\ER) 

MEAN EXTREME SUAlMER DR.U"T-28'-61" 

GENERAL BASIC DESIG_N: FORECASTLE; FOLL SCANrLING 
CALIFORNIA SBIPBUILDINO CO.-WITB STEAM TURBINE PROPELLINO POWER . 
KAISER CO. INC., VANCOUVER, WASB.-WITB STEAM TURBINE PROPELLINO POWEiL 
OREGON S.B.CORP.-WITB STEA!-1 TURBINE PROPELLING POWER 
PERMANENTE METALS CORP; S.B.DIV. YARD No. 1-WITB STEAM TURBINE PROPELLtNG POWER 
PERMANENTE METALS CORP s,B.OIV.'YARD'N0..2-WITB STEAM TURBU.~ PROPELLINO POWER 

F&Gt .. SA 

• \\ • 

f. 

• 
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2 .l. 2.- FH\RCO PO:RT.l\ TARIMl·S (Pl'~.LJ,F:TS) • - PARA Ll\ C.A.RG.:n Y 

DESCA.RGl\ SF: EilPLE.l\ UN POR'l'liJ .... ON QUE NO ES r-1.1\S Q'lJF: 

TT!.·1A ESCOTILLA EN LOS COST.i\DOS
1 

QUE. COMUNIC/1. EL 

!•UJELLE CON EL ELF:VADO:R DE CARGA. QUE UNEN LOS DI-

I'EREN'l'ES ENTREPUENTES QUE TIENEN LAS BODFG.AS. 

UNl\ DIS'I'RIBUCION QF:NERJ\L DE ESTE TIPO DE BJ\.RCOS 

SE PODRl\ OBS.ERVAR EN LA FIG. lf 6. 

EL ~:LZ\L..JEJO DE I.J\ CARG.i\ EN P ALLETS, PERt.UTE UNI'T~.-

RIZAR LA Cl\RGA liJ .. Pl::'QHt"flR.Sl!"' l\GTZUPAR A LA Cli.RGJ\ CO 

LOCADA Y SUJÍ~T:Z\~JDOI .. A SOBRR LAS TARTANAS 0 EN· GENE 

RA.L SON DE !F1 DFRA, Y Yl'l. EXISTEN DE f>.·Ill.TERil\.L AGI.O 

r·mR/\DO DESECH7\BLES cO ~ f'IH1ENSIONES V.l\RV\N, EN L?\. 

FIG. tl 8 SE ~·:TUESTR7.\N SUS CARJI.CTERISTIC.1;S Y DD1EN 

SIONES • 

2. l. 3.- TRA.NSBORDJ\DORES.- SON BP.RCOS QUE. PEHHITEN EL TRANS 

.BORDO POR RODADURAJ' POR ~1EDIO DE RM1P.1;S cm'>I QUP. -

CUI~NTl\N LOS .BARCOS, EN PROA, POP}\ 9 EN LOf COS'J'A .. · 

nos, Y QUE POR 1,t!-:DIO DE ELI,AS }\POYADAS EN EL PRO 

PIO ll.A.RCO Y EN r.os l\'I'RACADEROS PE mUTEN· LA CIRcü' 

!...7\CION DE CAl\TIONES DEL ''1UELLE 1\_ LAS BODEGJ\S nEL 

R'· RCO O VICEilERSl\. 

LAS BODEGN> CUENTAN C0~1 Vl\RIOS El-·JTRBPT.Jr~N·rr:ts P l'.n7\ 

PF:nMITIR EL l\C01,10DO DE UN J·.J7WOR NTJr•lT\PO DE VEfHCU 

LOS Eil .f,J\ ·FIGURA NDr•fCPO 7 SE MTJES'TPA UNA DISPOSI 
1 

CION EN ., . . PL!I.N'l'A. DE F:STE TIPO DE Dl\TICO. 

CU]\dDO LOS TRl\NS.BORJ)i'DOF?ES NO CUBNTAN CON T.U\f.íPJ\., 

!ll'·Y QUT; PROPORCIONARI.2\, 1\DOSI\NDOL?\ '!<. UJ':-1 f-tDf:LLJ:: ·· 
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PALETA DE íRANSITO TIPO ESTANOARO. 

2t
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Fig.· 20 
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Fig. 22 

FIGUTU\ "Jo. :; 

1 y 2 Tons. de capacidad 

• 
H 
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s~" 

· Fig. 21 

BUENA MADERA SUAV~_.. 
o' PI'IEFERIBLEMENTE / 
~:AOERA DORA. -.-. -··'-

.. ~.· 
PALETA DE 1 TON 

. 
PAlETA DE . 2 TONS 

1 
1 
1 

40J .. 

tot6 c·M. 

1 

•• 

MADERA t-iADERA . MADERA 
SUAVE DURA SUAVE 

. ~A· .. )( 6 .. l;xs .. 1 1 .4 1. 6 .. 1 . 
"e· 1 J.i X 3• 

.. X 3 .. 1 Xx ·3· 1 

·e· .. 1M: x , .. .1'" X 4" 1!1x 4 
.. 

"o" (X 5·~· "'¡ x 5 v; 1 .. J.{ 
1}1.X52 

- . '-

"H":· .. "' s!;f 6 !12 ·. 6 . 
.. .. 

Fig. 23 

TABtA DE CONVERS18NES 
PULG. CM. PUL •• _CM. 

t;L" 0.63. 5 . JQ 7.'6 2 

•h .. 1.27 
.. 

4 10.16 
3;4 .. t90'5 4 ~- 11.43 
. 1" . 2.'5~ 5D 12.70 

1 V2"' 3. e 1 5 Yl~ 13.97 

2" s. o a . .._. ___ 
'-~-

G .. 15. 2~ .._ ____ 

MADERA 
DURA. 

3 4" X 6"' 

1'" X 3" 

1• X 4,. 

(xs~ 
s}f" 
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ESPECIALIZADO COBO VEP.I~HOS. I·~N LA PARTE CORPESPON-

DIENTE l:,_ LAS INS'J'ALACIOiH~S. HAY TRANSBORDADORES 

!HX'l'OS, EN CUJI)J'I'O PRESTAN SERVICIO DE Cl\RGA Y P.~-

SAJE. 

2.1.4.- BJIRCOS PORTA COHrJ~ENEDORF:S.-- BARCOS ESPECIALIZ.ADO 

PJ\RA EL TRANSPORTE DE C0:'JTENEDORES. EN ESTE CASO 

LOS CONTE"NEDORES SON POVIDOS POR F.LEVACION, POR -

~1F:DIO DE GRUAS ESPJ~CIJlLI ZADl\S DI: ~-HJELLF.. 

LOS BJ\RCOS POI~'fl\CONT}~NfmORES INICI.1\RON STJS OPERA·· 

ClONES EN 1960 CUANDO LJ\ CO~ü>AfíiA HA'fSON COLOCO -

SU PRH·i.ER CONTENEDOR I:N UN B7' RCO DE CARGA, GENl::PAI, 

TR:l\.NSFORY..U\00 PJ\R.J\ 1\LOJJ\P CONTENEDORES EN SUS BODE. 

Gli.S. ESTE 'l'IPO DE BARCOS SE DI"VIDEN POR SU CAP lo.·-

CIDJ\D EN BARCOS DE L?\ PRH1EPJ\, SFGUND\ Y TERCF.:R2\ 

G:CNERJ\CIOti. 

Id\ PRDU~RA GENF.Rli.CIOH SE INICIO CON I •. A. TRl\NSFORHA 

CION DE B.Z\RCOS DE CJI..:RG7' GENEPAL Y CARGAN DE 1 O 1) 7'.. 

800 CO::-JTENEDOPJ~:s A UNA VELOCI!1l\D DE 15-20 1\TUDOS --

CON PESO HUERTO DE 9-f6 ~uL TOl·IELl\.DAS
1

CUr<:NT.7\"'1 

CON EQUIPO PROPIO PARA. EL ~·1ANEJO DE CONT:CNFDOF'Y.S 

Y CALADO DE 8 f..fETROS. POR StT TJ\JJAf\!0 Y ESCAS l\ VE­

LOCIDl\D F.ST.l\N DES'PINADOS J.. ALH1FNTAR PUERTOS DON 

DE ARRIB.l\N Et·m?\RCACIONES DE M1\YOR PORTE. l,.o S b~ 

L1\ SEGUND.J\. ~:E.~ea.a.;c:,Q.a1 DES A.RROLLl\N VELOCIDADES DE 

18 JI. 23 NUDOS CON CAPACID~D DE 800 ~ 1500 CONTENF 

DOP~S Y DE 14 'P. 22 !·UL TONEI..?\DAS D E PESO 1'-1UEP'PO 

v 11. 5 ~u· ~rnos og CALJ\ r:o . 
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ALGUNOS DB ES'l'OS BARCOS ESTAN EQUIPADOA CON 

GRUJI..S-PORTICO QUE SE HUEVEN A LO Ll\RGO DE SUS 

COSTP,DOS, DESTIN?\DOS A rroC!l.R PUERTOS QUE NO 

· CUENTAN CON EQUIPO DB HUF.LI,E •· 

I.J', TERCERA GENE:R.ACION 1 DENOMINl\DOS "LOS R~RCOS 

DE HOY Y li'1AP.!Ai\l?:." SON f''lAS GRr.lmES Y VELOCES , ES· 

TA.l\1 ENTRE LAS 35 A 50 HIL TONELADAS DE PP.SO 

r.·1UERTO , 'VELOCIDAD DE 2 5 A. 33 NUDOS Y CARGAN -

1800 A 3000 CONTENEDORES Y CALADO DE 12 • 50 Mf·~-

TROS·. ESTE TIPO DE Bl'RCO ES COSTOSO EN SU 

CONS'rRUCCION Y OPERJ\CION 1 Y DEPE:NDEN DE LAS 

INSTALACIO!JES El'·l. EL PUERTO YA QUE NO TIENEN SU 

PROPIO EQUIPO PAR)\. CARG~. Y DESCARG.A~ 1\I,GUNOS 

EST.A.N EQUIP~DOS CON PROPULSORES A POPl\ Y P-ROA 

PA~. AYUDAR EN EL ATRAQUE O EN LA SALIDA, HEI.~_!. 

SES DE PASO V~.TUI\BLE PARA AYUDAR EN LAS r·~J\NIO­

BHAS, CUARTOS DE f-17\,QUINl\S AUTOMATIZADOS, NAVE­

GA.CION CONTROI,ADZ\ POR COHPUTl\DORAS, ETC. 

l·JOTA: LA Cl',PACIDlm E LOS BARCOS ES CON BASE 

~A. LAS UNIDADES· (CONTENEDORES) DE 20 PIES DE -­

LA.RGO. 

1.1\S CARl\.CTERISTIC.'l\S DE F.C::'Pl<': rriPO DE BARCOS SI! 

PUEDEN VER EN '-I,A FIG. # 9 Y EN EL ANEX0. f lo 

LOS COT-l'TENEDORES SON .RECIPIEN'I'ES DE ACERO, AL:¿ 

fHNIO 1 PL7\S'I'ICO O MADF.Rl\ CONTlli\CHAPEl\DA CUBIFR · 

Tl\ CON FII3RA DE VIDRIO QTJF. PER!'.UTEN Elr 'I'~.NSP0R 

·'J'E DE CARGJ\, ·SELLANDO SUS PUERTAS PARA. PEruUTIR 

SU TRASI,ADO DEI. ORIGEN E?'T EL LOC.AJ..~ DEI .. USUARIO 

POR ~mDIO DEL TRANSPORTE 'l'ERRESTRE IU\STA EL - -

•• 

• 
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e-· ::::::=Jc:=:J 
c:::==c::::Jc::::::J 
c:=:Jc:::::Jc::=: 
c::::::Jc:::::Jc:=:J 
c::::::Jc::::::J~ 

c::::::Jc:=:::; . 
c::::::Jc::::::J 
c::::::Jc::::::J .:CIJ!:: 

{D 



PUERTO DF: ENB.?\RQUE Y DEL MtJEI,LT.::: AI, B.ARCO Y A LA IN­

' 
VERSA. LOS CON'rENEDORES POR TJO GENERAL SON DE 40,-

30 Y 20 PIES DE LA.RGO Y 1 8 PIE:S DE Al-ICHO Y ·g P.IES -

DE Jt.I.TO~ LOS l·L'l\S UTILIZADOS SON LOS DE ACERO DE 20 

PIES. SU PF.SO VACIO ES DE 1900 KG. APROXH·!A.DAJ.1ENTE 

Y SU Cl\RCtl\. UTIL DE lB T01-TF.~LAD.1\S , SU CUBIC.fuTE IN'l'E~ 

NO ES DE 32 r·13. EL PISO ES DE NJ\DERA PARl\. DISTP.IBUIR 

EL PESO SOBfi.E LAS VIGA.S DE A9ERO DEL PISO. EL PESO 

PEill1ISIBI,E SOBHE I·:L PISO ES DE 980 I<g/~-12. ES'J~OS --

COWrENEDORES SON A PRUEBl\ DE AGUA Y 'rTENEN UN SIS'l'F. 

Hl PARA PROTEJEHI.OS DE LA HUMEDAD DE CONDENSACION. 

ES TAN DISEfl'.ADOS PARA SI~R I ZADD.S .P.O.R .. .I ... AS A _f;S..QUIHAS 

SUPI.::RIORES. 

EL CON'l'EHL;l'X>R DE 40 PH:S ES EL PRl~FERIDO PARA I,A I·L'\ 

YORIA DE LOS EMB.:!\.RCADOPJ~S Y LOS OPERADORES DE LOS ·-

Hl\J:lCOS POR'l'ACONTENDORES DE Lf\_ 'I'ERCERA GENE:RACION. 

PZ\Rl\ EL MANEJO EN CARRE'I'ERA EXIS'I'B 1\ffiNOS PESO BN UN 

CON'fENEDOR DE 40 PIES QTJE. EN ?. DF: 20. SU CAPACIDAD 

CUBICA ES DE 65 r.~3. Y EL PESO Vl\CIO ES DE 3,400 Kg.-

LA CARGA U'l'IL ES DI: 2 7 'l'ON. 

LOS PRif.1EROS CONTENEDORES .ERl\N BASICAMEN'l'E PARA - -,. 

CARGA SECA, ACTU.l'.LMEN'l'E SE Tll\N HODIFICADO, PONIENDO 

LES FORROS PARA HANEl.TAR C:F..:PJ~ALES,. GRANOS U OTRO PRO 

1 

DUCTO A GH.l\NEJ.J, A OTROS SE. LES ·coLOCA ~·11\TERilii.. A.IS-

LANTE PF-.Rl\ 'l'RANSPOR'I'l~R C.ARGJ!. CON 'rE~1PERATURA CONTRO 

T.Jl\DA. Pl\RA PIEZAS PESADAS, 'l'UDERI.l\, ES'rRUC'l'URAS, ll~ 

QUii:ll.RIJI., E'l'C. , SE U'riLI ZAN CON'l'E;tmDORES CON·· LA PAR 

'l'E STJPJ:.RIOH DESCUBIER'J'J\. 
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'1'2\l\'IBIEN EXI.S 'l'EN ~OI:;fTEHE:DOJlES-T.l\liJQUE PARA EL TRANSPOH­

'l'E DE 1\.CEITES CQt.1J•;S'l'IBLES Y b.LGU·'l'OS PRODUCTOS QUHH­

COS, 'l'ANBIEN EXISTE UN CON'J'E:NEDOR DE 8X4X20 PIES, -­

USADO PARA PIEZAS QUE HEQUIEDAN ES'I'IBA.RSE DESDE LA ·­

PAR'l'E SUPERIOR, O ~V\TERIAT .. ES DENSOS QUE COl-J POCJ\ AI.,­

TURA AIJCANZAN LA CAPACIDAD EN PESO DEL CON'rr::;;.rr-;DOR, ·­

EN ESTE CASO. Y EN EL ANTERIORMEi{TE DESCRI'l'O PUEDEN -

SEH Cl\RGADOS CON tmA GRUJ\ .. DE POP.TICO, Y POR UL'I'IMO -

HAY CON'rENEDOFE:3 PLEGABLES QUE CUANDO NO ES UTII.IZl\·­

DO SE .ES'l'IBA OCUPJ1.Nl>O UN NINIHO DE ESPACIO. 

2. l. 5.- BARCOS PliRi\ TPA:\JSPORTE DE PERJ;-;CEDEROS.- CUEH'l'AN CON 

BODEGAS CON 'l'EHPERi\'l'UR.l\ COf·J'l'ROLADA Y LA CARGJ'o. Y. DES­

Cl\RGJ\ DE LOS PHOt.mCTOS ES .A TRAVES DE PUERTAS LOCAJ .. I 

Z.XillA..S EN LOS COS'I'ADOS DEL BARCO, O COI'7 ESCO'fiT..LAS 'ri 

PO BARCO DE Cl\RG,l\ GENERAL. 

2. 1. 6.- BZ\ PCOS PARA 'J'PJ..NSPORTES DE GRANEL.ES.-

BUQUE 'l1Al-.J'QUES.- BARCO ESPECI.ALI ZADO PARA EL TIWWPOR 

'I'J:: DE GRl\NEL LIQUIDO, EI~ ESTE. CASO HIDROCARBUROS. E~ 

'l'E 'riPO DE Bl\RCO ES DB CONS'l'RUCCIO:N t·fAS HOBTJS'l'A r_¿ur; 

EL Bl' RCO DE CAHGA GENER..l\L YA QUE U\ CARGA EN EST0S - · 

ULTIHOS GRAVITA SQBRE I.J\S CUBIERTAS·, N0 ASI EN LOS -

BUQUE-'1'1\NQUES CUYJ:.. CARGA GRAVITA SOBPE r.r. FONl"JO, .PO­

RRO EXTERIOR HN"rPAROS ¡ l\DEr1AS DE QUE NAVEGANDO EN -­

fll\H AGITl\DO SE PRODUCEN FUERZAS DE INERCIA QUE AC'l'U}\N 

SOBH.E LOS COSTADOS Y MI\NPAROS. 

ESTE '['!PO DE BARCO EFEC'l'UA L.i\' CAP.G,i\ Y DESCAHGJ\ DEL -

PRODUC'rO POR r11.mro DP. TOHAS DISPUl~STl\S SOBRE LA CU-­

BIER'rA A Ar-1HOS COS'I'ADOS Y APROXIN.l\DAlvJENTE AL CEH'I'HO 

DEL Bi\HCO EN SEN'fiDO I,ONGITT.JDIN!\I,, ·Y CU8NTA CON SIS­

'J'Er-.11\ . DE BOr.'IHEO INDEPE1'-1DIENTE A L.l\S r-11\QUINl\S DE 
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P:ROPULSION. 

EN N1EXOS NU.MEROS 1 : SE PODRAN VER Ll\S . Cl\.RACTE-· 

!US'l'!Cl\.S Y 'J'ENDENCIAS DF: Bl\RCOS PE TROLE ROS. 

2 .1. 7.- Bl.HCO DE Pl'.,SAJEROS.- SOU BA.nCOS ESPECI 1\LI ZADOS, CU 

Y.L\S CAHACTERI[;TICl\S VARIA.N, DEPENDIENDO DF: Ll\.S RO-

'J'/>,S Y Ll\ DF:t:IANDl\ Dl;:L SERVICIO. 

LOS BARCOS TIPO CRUCERO ('l,Ri!\..SA'I'T4ANTICOS) SON COMO 

LOS MOS'l'RA.DOS EN LA FIG. 4f. 10 Y COMO PODRA. OBSER--

V.l\PSE EL 1\CCESO DE LOS Pl\SA,JEROS ES POR r-'!L:DIO DE -

Plii·~HTl-.S DISPUES'l'l\S EN LOS COSTADOS DE LA NAVE. 

2. 2.- DIJ!'T,: 'REt'l'J'P.S •r•IP\1S DE 'I'Rl\.Ii'ICO M~.RI'l'H10 •. 

IU, TR!\FICO HAHITIMO Llr.l\.J-.1?\DO DE "AUL'URll," ES EL QUE SE F:FEC-

'l'tJA DE UN PUER'l'O EX'J'PA•'-lJERO. />, Ul'·JO NACIONAL • 

. EL ~rppJ\PICO ~r-TAPI'l'L·m DE C?IJ30'!'A,JE ~~:s EL QUE SE HF.ALIZA ~;~ 

3. -- l<L PUJ: fn'0. 

3.1.- sr:nvicrns ?\L J3UQTJE. 
. . 

Uí:iJl\ VEZ QrJE EL BrRCO ANtJHCil'l SU 1\RRIBO A U'~ PUEHTO DETER-

f·iii:~J\00, l\ 'l'J~AV.ES DE J.A.S f\.GG1JC!l\S CON:3IGNNrARIAS Df:L BARCO 

J 'l'P.J\Vl;:S DEL SEHVICIO DE RADIO COS'l'ERJ\., I..ll mm,n, HCACION SB 

SI'J'Ul\. E~1 LAS ZOf~AS DE FONDJ~O FUBJ~.i\ DEL PUr:wro, T::N DONDE -

ES l\BORDADA POTI Ll\S 1\U'I'O~UD!\DI•.:S DE SANI Dl\D IN.'l'ETIN1\CIONAI,, 

Y SI CLI!c1PLE CON LOS REQUISITOS ES'l'AlH,F.CIDOS SF: I,B AU'.i.'OIUZA 

•• 
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EL A'fPl\QUE, EL C'lP\L SERl\ HEl\LI Z?\DO POR UN PP i'\C'T'ICO 

(PILOTO DE PUERTO) 1\U:'aLI.i'-\DO CON REt,10LCADORF.S, L1\ 

,2\tJ'l'OIUDA.D !{7•JUTDH\ FLJA EJ, ~IUl·~IJLE EN QUE OPf:H.ARA. 

COS'rOS DF TP.l\NSPOPTE. 

LOS COS'l'OS PO.RTU!'.RIOS ITi'\ QUE .F.S'PA.H.AN SU~JF.TAS Ll\S -

FtU1.i\RCACIONES C0~1P.RCV\LF.S DE A.I,TURA· QlJE A'.!'RAQTTF. EN 

f'lUELI.FS DE PF.OPIJi:DJ\D FEDEP.l~J.. ( Cl\SO flB HEXICO ) SE 

RJ\N Ll\S SIGUIENTES: 

A.- nr;~.·!OLCl\ .. TE. 

EL SERVICIO DE RBJ.10LC1\DOR SE COI:1R;\ DE .7\CUERDO 

COiJ EL TONELJ\,J:8 BPU'l'O D.EL nTJQUE Y· POR l\V\NIOBnJ\ 

D.SL P..'l'P.}\QUH O DESl\TRJ.\0TJE QUF. PUl~DE SER Erl 'J'IE~~ 

PO ORDINARIO O EXTR~ORDINARIO. 

B.- L?\NCHAJE. 

ESTE SEPVICIO SE conn]\ DE ACUERDO -~ Ll\. DIS'J'l\N­

CI!\ Y H?\NIOBRJ\ QUE SE PJ,:';JIJ_,I ?:E: 

a} LLEVJ\H O TRi'\J: P. .J'~L PT17\.CTICO A I.JI BOY?\ DE 11F­

CJ\LADl\. 

h) LLFVJ\R O •:rn?\ER PE-RSOt.ll\I. 1\J.. FON.DE:l!.DEHO DE EX 

Pr~osrvos. 

e} I,IS~VAR O TRJ\ER PP.P.SCr!'lAL J\L FONDEADERO DE -­

CÜJ\.P.EHTENJ\. 

d} LLEVA.R O 'ERARR PFPSONAI. 1\L FONDE.7\DER0 PE Ll\ 

Dl\RSENA. 

e) LLEVAR PERSONAL Y Cl\J308 A. LOS DUQUES DE ~L'­

Bl\ Y /0 BOY .1\S DE A.t·tA RPE E!'1 IrA MA111I ODRA DE --­

ATRl\QUE. 

f) SOLTl'R CA.I30S AL DF.S.ATRJ\Qt.JE, P.F.VISl\R CAL7\DOS 

o EnrwnDAR. 
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. C- PRZ\CTICA .• m: 

EL PILOTAJE SE C0BH.A DE ACUERDO AL TONEL7\JE BRUTO 

DEL BIJQtm Y Fr ... C.7\Lll00 M..!\XIl\-10 DF.J. HISMO, POR t·1NHO 

BRI\ QUE SE BFECTUE: 

a) DE B?IJJIJ\ l\ ENTFU\.DA A CANAL 

b) ENTRl\DA C.A.N ,1'.J, 

e) 7\,TR?\.QDE 

d) DESA'I'RAQUE 

e) S~LID.A. CANAL 

D.- Sl\NIDAD: 

POR RECONOCIMIENTO D8 mJB.Z\RC!\CION: 

a) SA.NIDAD IWi'P.RNACI0NJ\L 

h) SANIDAD VEJETAL 

E.- r.UGRACION: 

POP RECONOCVUF.NTO DE .P.t'!BARCA.CION POR EL i'\GEN'J'E -

DE IHGRACION. 

( NO SE TOHA EN CUBIJTJ\. LA. BSTADIA, SE C0¡3P..Z\ UNic;\ 

l\1ENTE POR VISI'rl\) • 

F.- Jl.DUANA I: 

SE COBRA POR EL Pf·~RS0NP,L DE RESGUARDO .7-\DUl\NAL QUE! 

INTERVIENE EN EL PUB H.'PO (INTERVENTORES, l1I.f'.1ACET':HS 

TAS, VIGILJI.Ji/CIA Y nr:: SERVICIOS AD1UNI~~T.RZ-\TIVOS) • 

( SR COBRl\ UNICAMEC:1TE EL TIEMPO EXTRAOHDIN}\RIO D!\ 

DO QUE EL GOBIERNO CUBRE EL ORDIN.Z\P.IO) • 

G • - .1\DU.l\N?\. II: 

ES'i'E D·1PUES'I'O SE P~\G.l\. CON RELACION AL PRODUCTO ES 

PECIFICO MOVIDO Y DE l\CUF.RDO A LA TARIFA 1\U'l'ORIZi\ 

Dl\; LOS CO:.JCEPTOS SGN LOS SIGUIENTES: 
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a) !\DVALOREH: ··PORCENTl\<TE-. QUE SE PA.GA POR VALOR OFI 

· CIJ\J_, CürU::RCil\I. DE LA 1'-fERCANCil\. 

b} 3% ADICIONJ\L 

e) 10% 7\.DICION.AL (S08H.B D.ERECHOS DE NUELLA.JE) 

d) 1% FOHF.NTO EXPOTITJ\CION 

H.- C.l\PITAJ:\IIA DE PLmR'rO: 

POR CONCEP'l'O DE VIGII.A.NCI.?\ SE: COBRA. LA' C.l\NTIDA.IY DE 

$ 120.00 POR 'l'UPJ'lO DE 4 HF..S. A PARTIR DE Ll\.S 15.00 

- -· - - - HHS. H7\S'J'.Z\. I,A..S O R. O O HRS. m~L DLJ\ SIGUIEN 

I.- DEP.ECHOS PORTUARIOS: 

a) DERECHO DE PUERTO 

b) DERi?.CHO DE .7\TRl!..QTJP. 

e) DEPJ~CHO DE MUF.LLJ\.,TE 

LOS COBROS SE E.Ff~C'l'tJli.N DF: Z:\CUP.RDO AL DECRETO QUE -
ES'l'A.BLECE LAS CUOT.Z\,S-.. DE I.OS DERECHOS POR LOS SERVI 

CIOS PORTUARIOS Y HARITH10S QUE PRESTA LA SECRETARIA 

DE N.A.RINA ( ·AHORA SECRETARIA DE. COMUNICACIONES Y. -

'l'P.l\NSPORTES) • (13 D:C ·1\GOSTÓ DE l976). 

J . -}\f·I7\.RRl\.DORES: 

ESTE SERVICIO SE COBPA DE ACUERDO l\L TONELALTE BRU­

TO DE I..7\ EHBZ\RCACIOH Y POR. H}\NIOBRA, COHG!DERA.NDO, 

YA SEA TIEI•1PO 0RDIN2\RIO O EX'rRAORDIN.ARIO. 

U,TPJI.QUE, DESA'rHAQUl~) • 

K.- COSTOS CARGA.DUP.Tl\ (ES'riDADORF~S) 

:SON LOS COBP.OS QUE. H.A.Cf~N POR EL H1\.NBJO ·DE LA CAF.GA 

A BORDO O En 'l'IERRA 

• 

·-



PAR?\ Ll'. COr.lUNICACION W-.1 'LOS PUFR'J'OS NJ\CION1'\\.LES ENTRE 

EL BA.Rcn Y EL PP.P.SON?\L D.F:L PUERTO SE CUEN'l'J\ CON EL -

S IS'.l'.E~1J:.. DE TELf::COt•IUNTC'l\CION DF.'·10I·fiNl\DO RJ\DIO COSTERA 

QUE .7\ Cüi-J'l'INUACION SE DESCRIBE: 

I..l\ R..SD i·I.:-.cimJ.i'U, DE EST}\CIONES COS~l'F.RAS, cm-1PUP.S'JI7\ 

POR CA'J'ORCg DE ESTJ\S, T.if\ICADl\~~ ES'l'RATEG!Cl\MENTE . El1 

LOS PRINCIPAL~S PUERTOS NACIONALES, Y~hDMINISTDADA -

DESDE 1971 POR LA DIRECCimJ GENERAL DE TELECOHUNICl'\-

ClONES. 

TES EN LOS LI'l'ORALES Y T·1AR PATRIHONIAL ·y SE PRES'l'A -

1\YUDA PARA Ll\ I:XPLOTA.CION DE N.UFS'l'ROS JlBCUPSOS PP.S--. 

• qi.JFEOS • 

LOS SERVICIOS DE Rl\DIO'T'EI.FGR?\FH! Y RADIO'l'ELE:FONil. PU 

}~DEH ES'l'A.l?LF.CERSE VIRTUJ'iJ .• f··1EN'J'E DESDE CÚAJJQUIER LT.Jr.J\:R 

DEL NUNDO,. DE TIE~RRA ¡.._ ·nl\RCO. Y VICF.:VER.Sl\. LAS ES'I'J\-

CTONES ~COSTERAS, ES'I'.?'JJ UJHCl'1DAS BN LOS- SIGUIE~'l'ES -·-

PUER'!'OS: EI'·ISF:NAJJA., B.C.: GUAYT•Tl\S-, SON.; .. I.J\ PA?;, n.C.S.í 

n1\Zl\TL.r-..N, SIN;·f't,7\NZl\NILLO, COL.: ?\CJI~PULCO, GRO.; S'\-

LH·L", CRUZ, OAX. ¡· CHFTUJ-'Lr'\L Y COZUf'1EL, Q. ROO. -; PHOGRE-

SO, YDC .• ; CD. DEL Cl\Rr'lEN, C}\}1l'; COATZACOALCOS Y VF. ~1\. 

CRlJZ, UER.; Y T.l\t-1PICO, 'l'.ANPS. 

SE DIVIDEN EN DOS GRUPOS 1 DE PRIHT.:RA Y SEGtT\fDA C.'\TE-
. . 1 

GOPII\S., SEGUN SU CAPl\CID?\D DF. S:ERVICIOS. l;CTUl\LHEWl'.E 

SE ENCT.T!~NTRAl.J EN .OPJ::JU\CION .?. ESTACIONES DE PRIMED.JI.: ·· 

• L.Z\ DE .~·íl"ZA'PLAN 1 SIN., Y L.1\ DE VERJ\.CRUZ, v'ER. ; i\t-n3.i'\S · 

PP.CPOPCIONl\N SERVICIOS DE P.ADIO'l'F.LF.FONIZ\ Y RJ\DIOTELE 

C:RJ\Fil',. J .... r·.S RESTANTES .SON DE SEGUND.A 1 PERO L.A QE EN-

SJ~Nl'íll', f>. C. 1 QUE PHEST}\ SET\VIC!O H!<.DIO'l;ELY::F'OU ICO, 
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J ... AS DE P;?\NZANILLO, COL. , Y CHFTUMl\.I,, Q. ROO. , QUE PRF.S-

'TN1 SERVICIO ~'\DIO'l'EI ... EGfU\Fl:CO JIDlTO CON LAS DOS PRIME-

R2\S EN TOTJU .. CINCO, SON Ll'S IJNICl\S CAPACITADAS PARA ES 

'rl\BLECER ENLACES DE LARGO ALCANSE CON EflBARCACIONES DE 

.7\LTURJ\ E?:-1 V-IA.,JES INTERNJ\CIONJ\LES Y TIENEN UN HORJ\RIO -

'BE OPfRACION ~ EXCEP'l'O- I.ll. DE CHBTUHAL, Q. ROO.-, DE 2 4 . 

.J:J.R<j.~--, .'J!Q.IJGS .¡j)s -P.I?l~S -DE j:_,JLSEMANA • 

. ADEHJ.I.S DE. LOS SERVICIOS DE .'nADIOTELEFONii'\ Y RADIOTEI,E­

GHJ\FIA, LAS ESTACIONES CO:~TEHAS ESTAN CJl..Pl\CITADAS PARA 

PRES'J,AR LOS. SIGUIENTES:· ' ,RZ\DIOFJ\.ROS .r.1ARI~IMOS, t.-1UY Ir.-1-

.POR'I'J\J'T'l'I:, PORQUE SIRVE D.F. GUI.A EN LA NAVEG.J\.CION DE EM­

BARCACIONES. CON F.2\LLAS O SIN EQUIPO DE RODAR, DURANTE 

'POP."!BNTJIS, BRtJr,U\S O Cü~J PILOTO Ml\l\lUAL SOI..7\.I"iENTF., CUAN-

~---DO- NO- tll\Y VISIBI·LIDl\D; hOLBTINES f'<'lF.TEOROIJOGICOS, REFE-

• 

m::N'J'f:S 7\ L)\S CONDICIONP.S DEL TIEHPO PREVALECIEN'FE EN - • 

I.A ZO·'~~ DE INFLUENCV'. DE DETERHÜT.ADA. ESTACION COSTEPJ.\ .. , 

PRESION ATHOSFERIC.l\., 'mLOCIDAD DE LOS VIENTOS, PP.ECIP!_ 

'.í.'ACION PLUVIAL, ETCETERA, PF.Ftl'1I'I'IE!'1DO A I .. OS N.?\VEGAI\JTES 
. . 

'l'OJ'.'l/\R LAS· DEBIDAS PHECAUCIONES PARA N~VP.Gl\R CON SEGUR! 

DAD; !',VISOS PJ\RA. LJ':. SEGTJRIDP..D D.E LOS NAVEGl\i•lTES, D'ri-·-
. . . 

LLS P 2\PJ\ . P P..EVEN I JU,OS DE OBS T 1\CULOS EN S U RUTA , COHO - . .., 

BES'J'OS · D~ NAUF:RJI..GIOS ~.· NPH\S EXPLOSIV.l\S O ALGUN OTRO -

OBJETO PEI.IG'ROSO; 1\S ISTF.ilCL'\ J'.mDICA EN ALTA.Tvl.l\R 1 CONSIS 

TE"J'rF: EN DIAGNOS'J'I Cl\R Y ·nESP.'J'.Z\J~,. D.ÉSDE CUJU ... QUIEP ESTJ\.­

CION COS'I'ERl\, l~N SU zm.JJ\, i\UN P.ACIENTE A BOPOO DE UNA 

EHDARCACION EN .~J/1?1\t"!JI.R, 'PADIO~rELEGRA..FIC.A. O RA.DIO'I'EI.EFO 

NICl\1\P.NTF.. · I~STA COivÜMICACION. TIENE PRIORIDl\D SOBRE 

LAS · o·rnAs, Exci.PTO r~I\R rm socoRRO Y SEGURIDAD, Y Hl\ DE 

.···• 
SERVICIO SE HAN SJ\LVA.DO MUCHAS VIDJ.\S ;. 'GERVICIC' DE 
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LIZf\R BANCOS DE pr;scll. P l'tP.l\ SU EXP.loOTl\CION ¡ OPERACIO·-"-

nr:s POR'l'UJ\PIAS ·ES UN SF.'RVICIO QUE SE .PP.ESTJI. A I .. J\S En-· 

f'l\RC~CI0!\JES SOI.ICITAN'J'~S DE PF:Rr1ISO · P?\RA. E:PEC'rtn\H lv10-

VDHEWfOS EN LOS PUERTOS, !·lEDI1\[·1'J'E COt,1UNIC.7.\.CION 'J'ELJ> 

ClONES; LIBHE PL"'·'.I'ICA POR Rl\DIO CONSISTE: EN RCCIDIP; 

CO!'J 8 IIRS. DE liN'T'ICIPJ\CIO~~ 7\I, 7\RRIBO DEL l'lJIRCO, INFOR. 

' 
~'lllCION DE El.JFED.MrD1\D:CS .A BORDO, QUE SEl\N on.H:'I'O DI:; LE 

,TIS I,J\CION, P/\R?\ QU8 L]\S AUTORIDADES DE S 1\tHDl\D Ii.'T'I'ER-·· 

;J!;,CJONAL PU:SD'11.J.! D:C'T'F.fUli"-lZ\R SI ES ·PHOCP.DF.:N.'l'E O NO EL ·:-

DEf~FNIBl1 RCO DE LOS pj'\S ?\ .. T'P.f(QS Y 'I'lUPULACiot~, l\HORRl\NDO 

ASI UN CONSID:CRi'\I3I.E 'fiEJWO EN 'l'Rl\.HI'J~ES ¡ Y OTROS E)EP..Vf. 

CIOS IGUJ\L DE H·íPORTl\N'rES Y CON IMPLICACIONES SOCI.A--

r.r:s Y ECO!:.JOfUCliS-

T?F.SUOIENDO, Ll\S ES'I'l\~IONES COSTF~Rl\S SON UM n,IP0B.'l'}\NTE 

INS'l'RDr·TENTO P!\R7\ Dl\11 Cl'1Hl\L Ctn~PLH1IEN'I'O J\IJ COJ,1PRürHSO 

CON'J'RAIDO POR NUESTRO P7\IG gN EI .. CONVENIO IN'J'ERNACIO 

~·T?\L Pl\.R7\ IrA SEGUIUDJW DE LA VIP7\ HUrc1JIJ·JA El<! Y.:T, ~1\1\.R - -

(LONDRES, 1960) .r l\.Dmíl\S COi.~TRIBUYEN EN Li'\ EPICITJ!'TTJ::: --

VIGILN·JCIA DE NUES'l'TV\S COS'.I'i'\S Y r'lAR Pl\.Tl"!P'¡():H AL; PH.E:S 

1'.!\r'1 AYUDA '!1. LA.S l:'t·:!BA.RCl\CIONES ~ ES'N\BLECrN COi.'-l'I'l\CTO DI 

PJ::C"l.'O E INHEDIATO, PJ\.DIO'I'EJ..,T~GR.AFICO Y R.l\DIOTI~LEFONICO 

CON RHt3r>RC':.ACIONES NhCION}\LES Y F.:·:'l'R.l\J\1-TE.P.l\S, FN VIJ\,TES 

COTI'J.'OS Y Ll\HGOS, DES DI·: CTTALESQUIER PA.RTE DEL fvllJNDO . Y 

DURANTE 'I'ODO EL A.f\íO, EXPIDEN RAPIDA. Y F..FECTIVJ\r·1.ENTE -

LOS SERVICIOS RADIOTELBPONICO Y .'RADIOTELEGR!\FICO POR 

LA CORRESPOHDENCil\ PUBLICl.\.¡ AUXILIJ\N EN LA EXPLO'I'?\- -

CION, PESQUT.!:RA Y EN LA HT'VESTIG.i'\CION OCEl\NOGRA.FIC.i\., --
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CON JURl\S HA Sl\'I'ISPl\.CER I.l\ FÜ'rl:rnA DEM.7UWI\ DE NUES-

. ·~ · 'J'RO PÜEBLÓ DE Pl{ODUCTOS 7\LIHENTICIOS Y DI~ ENERGETI 

·COS, Y DAN PACILIDADF.S A JJJ\S ACTIVIDADJ~S TURISTI--

C1\S Y A Lli 'l'R?lu'JSPOH'I'ACION DE PA.S.!I.~TEROS Y !'.!íF.RCANCIAS • 

... 

·.: .. 

. 
'-· 
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SEJmiCIOS l-lJ\HI~l'HiCXj. -· EL 'l'Til\FICO ~1.!\HI'J'H10 DE AL'rURi'\ Y 

CJ\nO'l'AJJ·: SI~: PP.ES'l'AN CON ENB7\P.C.ACIOdE:S DE I'I'INEPl\PIO -

f'I.TO ( ó REGULARES) Y '.1'1\RIFA PIJl\ Y CON Bl\RC0~1 ··'' 'J'Rzv .. ¡p" 

IITEPJ\.RIO PI,JO Y CON TARif.'J\S FLEXIBLES. EN EI. CASO DE 

~íl:XICO, EI, 'l'RZ\FICO DE Al/.rtTH.A SE REAI,IZA COi'.J SERVICIOS 

DE ITINBHA.RIO FI.JO Y C'ON B!YP.COS 'l'RA1-1Pl\. NACION.l\I..ES Y -

l·;X'J'Rf.:~JEHOS, l-JO ASI EL CAJ1()Tl\ .. TE QUE POR LEY EXCLUSIVl\ 

ílf:N'l.'E DEBERA gilPLEl\R UAVEG CON Bl\NDEH.A N!\CIONli.J.,. 
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GASTOS QUE SE PRODUCEN Y TIPOS DE COTIZACION UTILIZADOS EN LAS 
COMPRAVENTAS INTERNACIONALES 

~ TIPOS DE COTIZACION UTILIZADOS• ·---.. ~ 
j~0-,--------~------------------®~. ® 0 0 0 ® 0 

EN FABRICA ENTREGA IIBRf FRANCO VAGON F.A.S. !Franco al F.O.B. !Franco a e & F ccosrc v C.i.F. !Costo. So· SOBRE MUELLE" 

l
. __ G .• ~tos do produc· 

Co(.n + Documon· 
.ración nccosiu•a. 

+ E nvasl! v omb.l· 
·• IJ¡e, + lm;H•o~IOS 

llnd1cando punto .costado del bll· Bordo) !Indican· Flete! llnd,candn guro v fleto) lln· 

de partidal Que l. !Indicando dO puerto de cm· puertO dfl dosi100I dicando pueqo 
. puerto'éle embar· barQucl de destinol 

Quel 

_) 

lmpuP.Sios dn o•· 
port,lC,ón y docu· 

1 Gastos do car!Ja v Gastos de desnsl1·l 
1 os libo ba v dM.c<llg;¡ . 1 

montos adunnntos 1 1 
1 1 
1·· . 1 

..-1 · Documentos rrans· .1 
Gastos de muelle, 1 porte + Flete + 1 ~, 

llndicanr(o .óuerto 
de dostinol 

Impuestos do lm-
porracion v rJoc:u· 
mnn1c1~ ¡¡flu,ltll:to!; 

nas 

lln~~~:~~~'~:1nto 
1 

Ar:nrnn(lt' r!n ,¡¡ 

'rn;,r.t:t1 -* q;I';Tt1' 

hatu~¿;r~t;·. íll:l (hJ · 

~i'l lrfl¡JÍH:',IcY') 

almacénvm;¡nipu·l Soauro + lm· 1 G~stosdornunllc, 

Coste de trnnspor. 
le. carga v desear· 

9·1 

lac;ón · 1 puestos do trans· 1 almaclln v man,. 

1 porto 1 pul¡¡ción 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

¡ 

't 
Coste cJr, lranspor· 

le, car!lil v des· 
carga 

GASTOS EN El PAIS DE ORIGEN !GASTOS DERIVADOS DEL TRANSP.MA-R-IT-IM_O_>i-:l __ G_A_S_T_O_S -EN-El_P_A-IS...;D-E-D-ES-T-IN-0---1 

1 
f"l La colocación de las siglas o expreslone's correspondientes a cada tipo de cotización, antes o después del precio cotizado, significa que ústn rnciuyc 

ll costo de fabricacr6n de l;¡ mcrcanclíJ más el monto do los ,gasto·s adidonales precisos para anotarla en las posiciones marcadas sobre el fJrMico. con los 
•úmeros correspondrentP.s il c¡¡da tipo de cotizacrón. Estos tipos de Cotización responden a las definiciones do los INCOTERMS 1953. VId. explicación en 8.4 

t••¡ La cotización ·SOBRE MUELLE· admire dos alternativas: en ·una los derechos y gastos son por cuenta del comprador v. en otra, los derechos. v g;lstos 
~on a cuenta del vendedor lrncluso los derechos de Aduanas). · 

~ 

~~,....,:, ........ "('>/~~·-.¡...,-------...,;.----·-----'---
FIG. Jl 

lT ll 



PROAu -

.POPA. 

ESTRIBOR. 

BABOR. 

.uroRA •. 

p 

gu~., 

• 
CUADERNAS. 

PARTES. PRINCIPAt.E.S D.B UNA EMIW\CACION .. 

.BS lA PARTB D.Bu.NT.BRA D.BL CASCO 9 DISPU.BS"rA ~ R:>~I.A D.B -

CUÑA PARA OFR.BCBR· .BL MINIMO DB RBSIST.BNCIA' A llL AGUA - ... 

Mil!m'RAS . Sn DBSUZA .BL BARCO. 

ES lA PART.B POSTBRIOR D.BL CASCO CCN FORMA Y DIDqlNSIONBS 

TALBS Qtm FACILITE BL PASO DBL ~UA QUB VA·~ UJlN~ . .BL ... 

YACIO PROVOCADO POR .BL AVANCB DllL BAl\CO Y PARA TllN.IlR llS· 
' .. , 

PACIO SUFIClliNT.B PARA PACIUTAR IA ACClQl,....llll lOS llLS.MEN-. ' . ·. l 1 

l'OS D.B GOBIBRNO Y PROPULSION • 

. . ~S EL OOSTADO D.BRllCHO DJlL CASOO, . CONS IDliRANOO AL ODSBRV ~ 

DOl VIENDO D.BSD.B POPA HACIA PROA •.. 

.BS .BL COSTADO ~UIBR.DO CORRBSPONDIBNTB D.B lA .BMBARCA-

CION •. 

~ ~S PART~.S CURV~S1 D.BL CASCO PROXIMAS A LA PROA D.BL ~ . 

BARCO Y SBRAN DB BABOR O D.B BSTRIDOR. 

S~ lAS PARTBS CURVAS D.BL CASCO PROXIMAS A U. POPA Y PUÉ 
• ~ ' l.· -

D.BN SBR l'AMBIEN DE BABOR O D.B ESTRIBOR.; 

.BS lA PARTB PRINCIPAL DEL CASOO, PORMAPA f,OR UNA PI.BZA • 
. . ~ . . 

LARGA Y ROBUSTA Q tm CORRB LONGITUD INAl.MEN"l'B DB PROA A P_2 

PA Y ·sonRR lA CUAL DESCANSA: BL .CX)NJUN"ro D~ TOPAS LAS q~r 

MAS PIEZAS, . .BN SUS BXTWSOS ~. LBVANTAN: lA RODA QU.B ~S 
. . 

UNA piBZ.A DB HIDRR0--0-ACBRO. FUNDID() QUll. POnMA BL BXT~ 

DE PROA Y .BL CODASTE QUB PORMA BL llX'l'RBMO Di ~OPA •. 
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'·' .. ~· . . . . ·: ~ .. ~ ~ . . . 

·\' 

MANGA. 

• ~ < • ' 

CAtADO o 

; .:.·· ... 

,; ' ........ . 

BS IA WJCD(A DIMBNSION TMNSVBRSAL DBL BT.QUB. 

~ ·. 
· . .Bs IA DISTANCIA VBRTICA.L, MBDIDA ·.BN LA snccroo MAEsTRA, 

' .. ,· ; . 

.BNTRB IA CARA SUP.BRIOR Dll lA QUILLA Y lA LIN.eA HORIZONTAL 
• 

DB lA CUBIBRTA DB CONSTRUCCION. 
. ~ .. 

ES fA DISTANCIA VBRTICAL0 MBOIDA .1lN lA s.BCCION MABSTHA, ... 
\ .~ ' 

·. llNTRB .BL.,BORDB DUl.BRlOR DB lA QUILlA. Y lA LIN.EA HORIZON= 

· ·· · TAL ia· BAO DB ·u' cl1IUBRTA DB CONSTRUCCIOO • 

/ 

BS U. DISTANCIA VBRTICAL Mm> IDA l!NTRB .BL NI'I.BL D.BL AGUA 

· Y .BL BORDB INFllRIOR DB lA QUI'LIA. .. GliNBRAI.MENTll EL CAlA ... 
' ., \,• t. 

DO EN IA POPA BS MAYOR QUB .BN lA PROA. BL CALADO D.B PO=> 

' PA ES' EL QUB Sll DBPINB COMO CAI.A.Oó DB lA EMBARCACION • 

~- ~ r.' ·, .'. . ..•• : .. 

. BL CAlADO MAXIMO BSTA RBPBRIOO A lA LlNJlA DB PIOTACION A 

PIBNA CARGA'.. BL CAlADO MINIMO . .as .BL corumSPONDIIiNT.B A ID 

BM\CO D~S~.R~ O BN IASTRB. .> 

PRANCO BORDO 

. ;C . , ~\ : .Z.· 

DBSPUZA 
·_ MUNTO. 

'•' \ ..... · ..• , 

'. ~ ... 

·-'·:·_; 

.. ;, 

.· BS ,LA DISTANC~ 'VERTICAL; MllDIDA. ·JiN I.A SBCCION ~iARSTRA 0 . 

BNTRB lA .LIN.BA DB -FLOTA.CION A PLBNA CARGA Y U INt:.ansac.,. ........ ·::. ' . . .. . •" 

.. , . é~OO D~ lA CUBIBRTA AJ.:rA CON .BL· COSTADO O.BL Bt.QUB., 

CA:R.ACTBRISTICAS · riB· IAS · .aimARCACIONns. · · 
. .- ·' 

.BS .BL-PBSO DBL BARCO, Q s.BA,. .fiS·B~-P.BSO DUL VOW.UlN DJlL 
: · _: · . -.-. ··'- ' · · .:· ·r · ;;· · ::- :} ~ : -·,: 3-.i .: ·· · · :· ·., · · · ·· · · · · · 

-· .:· •••• 1.. • ,!• 

AGUA DB.SALOJADO PoR .BL BARco •. ' Sl1. MIDB m T'ONnw4s--MB-
~ .. :·' . . .· . . .,. . : .. -: . . : . ' . · .. : . . . '. . ... 

;.'.:, ·, . 

TniCAS. BS UN VALoR VARIADlB .. ,DlLACtlllRDO CON lA CARGA "" 
•• ' .... ' • < • • • • : • : •,' • • : •' • • ~. • 

TRANSPORTADA. 

.. 
' ¡• __ 

·-



• 

CUBIERTAS., 

BAOS o. -

. . . 
tnUlA Y SUP.BR 
PICIB D.B PLO­
TACION., 

. .BSLORA ..• 

¡: 35 

QUB DAN R)RMA AL BLQU.B Y SOSTIENEN .BL fOMO O SEA lAS .. 

Q.UE roru.t.AN .BL COSTIUAJB DBL BARCO., SJl I.LANA "CU~I;RNA 

w.RSTRA" J.QUBLLA CUYO com:oRNO LIMITA IÁ MAYOR SUP.DRPI-

CIB (COMUmmNTB .BS lA DB MAYOR ABERTURA)o lA SECCION CO . -
RRBSPCNDI.BNTB DBL CASOO SE DllNOMINA "SBCCION MAESTRA'\, 

SON SUP.ERPICI.BS HORIZON'!ALBS, Q.UB DIVIDEN .BL INTBRIO~ ....,., 

D.BL BARCX> .BN VARIOS NIVBI.BS O PISOS. lA SUPllRIOR SB LlA 
¡ -

MA CUBIBRTA AI:rA O D.B CCl-iSTRUCCIOi'l.,. Y S.B 1lNCU.miTRA TOTAL 

O PARCIAIJ.WNT.B AL D.BSCUBI.BRTO. lA INMEDIATA nlF.ERIOR SJ1 

LI.AMA .HABITABIB Y IA SlGUIBNTB SB LlAMA PRCY.rECI'ORA O SO. -
IJ.ADO • 

.BN LOS BARCX>S D.B CAroA lAS ARBAS BNTR.B CUBIBRTAS S.B DBS.. 

TINAN A BODEGAS. 

seN PIBZAS HORIZONTAI.BS TAANSY.BRSALSS QUE OOMPI.llMElf+AN 

BL MARCO. POJU.W>O POR LAS CUADERNAS Y Qtm SIRVEN PARA ...... 

~APOYO DB lAS CUBIERTAS~ ... 

SB UAWA LIN.BA DB FLOTACIQtf A lA QUB .SB.PARA lA PART.B $B-' . . 

CA D.B U MOJADA Y PLANO D.B Firo'AC.ION AL D.BPnliDO POR DI ... 

~liA LIN.BA., .BSTA S.B, MARCA. BSTANDO .BL BARCO Fl.Ol'ANDO JiÑ ... 

. AGUAS TIWQUILAS·. LA LlN.BA DB CARGA WIX.IMA B_S LA Dll m ... 

MBRSION MAXIMA BST.ANpO .BL BtQUB 1lN. CONDIC.IaniS NORM.\UlS 

D.B .NAVBGABILIDADo 

DIMBNSIONBS. D.B UNA. BMDÁRCÁCICtt 
' . . . 

.BS lA MAXIMA DISTANCIA .BNTRB lAS CARAS .BXTBRNAS D.B lA -- . 



"t: ·, 
.·r'· 

. -.: . '. 

. ' .. 

DllSPI.AZAMIBNTO BN ROSCA., .BS llL P.BSO D.BL BtQU.B AL SBR B;Q . 

TADO AL N;UA. INCLUYB .BL P.BSO COMPLBTO D.BL CASOO CON ~ ... ., 

SUS AcCBsóRIOS 17 INSTAIACION Q()t.{PLBTA Dll WtQUINAR.IA 0 CAL-

D.BSPLA:Z.J\1-IIBNTO .BN lASTRB., BS .BL.PllSO DllL BlQUB LIS1'0 P~ 

RA NA VllGAR cON DOTACION Dll COM.BUSTIBÍB • AGUÁ o IASTRB ,)iTC. 11 

P.BRO SIN CARGA. 

D.BSPI.AZAMlllNTO BN CARGA.. .BS .BL ~SO D.BL Bt.QUB CON TODOS · 
. . . . ' . 

lOS P.BRTIUlCiOS Y CON IA MAXIWt. CARGA .QUB BS C/.;p/+Z. D.B ao e 
... 

N O T A t . UN BUlUB QUB PA~ D.B AGUA DULCh A AGUA D.Jl ~ 

DISMINUYB SU CAlADO YA QUB AUMllNTA LA Dl!NSI-

• 

DAD D.B AGUA (1 ~ DB AGUA D.B MAR m Jf~026 TON.,) • 

ES lA MBDIDA CONVBNCIONAL D.Jl lA CAPACIDAD O VOLliMBN INT.BR 
1 • • • ' . -

NO D.B UN BAR.CO. · lA .UNIDAD Dll MBDIDA BS LA TOOJliADA DB .,..,. 

,.\R~UBO (~.BI.ADA MOOR~) lQUIVAtmml AL VOUJMBN Dll 100 "" 

PIBS3 O sBA 0 ~S32 Ml;j . . . .. 

Atguiro· BRUro. BS BL VOI..mmN Dll TODOS. lOS ESPACIOS. ~,a;...., . 

R~OR.BS Dl1 .A BORDO. Slt(D·~ST~C:ION DB CIASBSo IlN .BL VAI.Ol\ 
\ 

· DBL ~UBO BRUTO SB HALlAN BASADOS LOS PIUlCIOS Dll LOS au ... 

((UBS, lAS PRIMAs D.B NAVBGÁCION Y .CQJSTRtJCCION Y LOS D.BRB"" 

UlOS DB CAP.BNA., 

··ffiUEO N1lro. .as .aL VOI.llMBN l>.a u PARTB D.BL BLQUB DB.srru~ 

DA A lA cAooA Y. SB OBTtBNR'~· DliDUCI.BNDo DBL AIQUBO BRtn'O~ 
·. ., .. . . : i ' . ', ' ' . 

. · .Bt VOtm~J>B .toS BSPAC_I~.QU8 11 POR SU USO O MODO DB CON§. 



·, 

• 
P0R'r.a. -·------ . 

• 
TOO'B L\.JB • -· ........ ---

• 

TRUCCI~ 0 NO PUBDllN DEDICARSB A lA ESTIBA DD CARO~. 

ES BL PESO D.B lA CARGA QUB TRANSPORTA .BL. ~U.B ... 

lA UNIDAD D.B MBDIDA :SS lA TONELADA MDTRICA .. 

· POR'I'.a· BRUI'O. ES BL P.ESO DllL VOLUM.I.!N Dll AGUA DDSPLA.?ADA 

AL PASAR BL BARCO, DB LAS CONDlCIONilS DB 01B~Un D.BSCARG~ 

· DO" (DllSPI.AZAlvflflNTO .BN ROSCA)~ A LAS Dll ."?tnNA CARGA" - ... 

(DDSPtAZ.AMIBNTO BN CARGA). liS DECIR, .BS EL PBSO QVll llS • 

CAPAZ D.B TRANSPORTAR BL BlQUB., 

PORTB NBTO. ES EL PESO DEL VOUJMEN. DB AGUA DESPLAZADO ... 

AL PASAR EL BARQJ DB IAS CONDICIONES DB "BlQUB DBSCA.AGADO" 

PBRO CCtl DOTACION DB AGUA 9 OOMBUSTIBLB, VIV.BR.RS ~ BTCo "" ... 

(DBSPLAZAMIBNTO EN LASTR.B) A LAS D.B PLBNA CARGA (DllSPI.AZA ·. -
MIENTO .B.N CARGA). ES D.BCIR, ES .BL P.BSO D.B IA "CARGA"~ ...... 

PROPIAMaNTB DIOIA 0 QUB BS CAPAZ DB TRANSPORT~)~.L p~CO •.. · · 

GllN.BRAu.mNTH • :BN CATAlOGOS Y. USTAS OPICIALBS ,, BNl''lli. I.AS·. 

CARACT.BRISTICAS on UN BARCO,, sn DAN .BL. uTCtlnLAJll pn~·· ... 

Y .BL "TQlBLA.Jll NBTO" • .BSTOS VALORBS SB R.BP:tnRJlN·AL "AA­

QUBO" POR IO QUB SU UNIDAD Dll MuO IDA .BS · LA. TCN.BIADA ~'f400! 

SC!i" (D.B 100 P ll1S3 ) .. · 
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PARTES PRINCIPALES Y DIMENSIONES DE UNA 
;' !,< 

EMBARCACION 
.·. [ .• 

Aleto · 

. . . . 
.. · ...... 

-------

.. Estribor ~ 
' :. •' 

1 . E'. . 1 .. 

. ·-----'------------------' . 1 1 
1 1 

~1~~ ~~---· __ c_L_ln_e_a_d_e_F._I_o,_a_ct-o'n_· _ .• _·•._:!- -= 

Cuaderna 
Maestra 

,· 

Cubierta Alta .:'· 
. . . o DCubierta"· 
-- - - - - -¡~=======:::!::::1-1 

F 1 
Cubierta 

: r Habitable 
h p ---

e Sollodq 

--~ __ e ___ ~--------, 
---·---.-L-----

1 ··--------
' SECC/ON MAESTRA 

1 
. -·· 

NOMENCLATURA 
¡;- • Eslora 

h • A/luro 

P • Puntal · 
. Fr s Franco Bordo 

·. Cs Calado 

.:. ·.M 1111 Manga. 

• 

• ~ . . .----

• 



•• 

• 

RB LACI~BS .BNTR.B llL DllSP IAZAMlllNTO DB CAI<LiA Y 
· LAS DEl-tAS CARACT.BRISTICAS Dll UNA EMDARCACION. 

NOIGNCLATURA Y UNIDADllS 1 

MUCiall!S: 

D • D.BSPI.AZJ\MI.BNTO EN .CARGA, llN TONSe MllTRICAS 

Da ar D.BSPJ.AZAMIBNTO BN ROSCA 9 BN TONSo METRICAS 

D · 111 DBSPUZAMI.BNTO RN I.ASTR.B 0 l1N TONS. MBTRICAS . L . . . . 

Ta • AlQUilO BRUTO• BN TONBLADAS MOORSON, .. 

PN • PORT.B NBTO • BN TONJllADAS MBTRICAS 

BNTRB DBSPI.AZAMIBNTO BN CARGA Y ARQUEO BRUTO . 

.BSTA R.BI.ACION VARIA OON . .BL TIP0 0 DIMBNSIOWlS Y CAMCT.SRJ.STICAS DB IA &( ... .,. · 

BARCACI~ • .BN GmmRAL 0 PUBDB OONSIDBRARSB PARA BARo;>S D.B 4~500 TONS. D.B "" 

.OJlSPI.AZAMIBN';J:O .o ·J.iBNOS, lA RBlACION D.B 2'~·26 y~. p~· BARCOS .D.B 20 000 TONS. 

. DB DBSP LAZAMIENTO, IA. DB 1. ~7. 
- . 

S.B TOMARA UN VAlOR INTBBMBDIO PARA DIOlA R.BIACION CUANDO .. BL D.BSPLAZAMlllNTO . . l 

BSTB COMPRENDIDO BNTRB. lOS VALORBS . ~NCXONJ\DOS. 

POR LO TANl'O: 

.BNTRB DESPI.AZAMI.IlNTO . .BN CARGA Y PORTB BlUJTO 

ESTA R.BlACION TAMBISN .B~ VARIABLB Y lOS LIMITliS ·o.a·VARL\ClON • BN ESTR CASO!ll 
' / . . '• .. · . . 

SON 1.54 Y 1.-43 PARA IW\OOS D.B 4500 Y 20 000 TONSo D.B D.BSPI.A7.AMI.IlN'l'O RBSP.BC 
. 1 • ·-

TIV»UlNTB. 

POR LO TANTOz 



.~.:~ . 
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llNTR.B D.BSPJ..A2AMicNTO EN CAOOA Y D.BSPlAZAMIBNTO BN ROSCA. 

EL DESP LAZAMIBNTO nN ROSCA ES IGUAL AL D.BSP I.AZAMimrrO ·EN CARGA ).UiNOS EL ... · 
.. ··,'. ·.~ .. 

PORTAl DkTJfO 'DE UNA .BM.BARCACION 0 POR LÓ QU.Ii e Dll lA RB!ACION · .. D/PB :ANTBRIO~,· .. 

PUllDB DllDUCIRSll QU.ll .BL D.BSPLAZAMIBNTO BN ROSCA VARIARA, APROXIMAI)~.B;..,. 
- .... · ... · ·. ' . 

.BNTR.B Oo30 Y Oo3S DBL DllSPLAZAMIBNTO BN CARGA. 

O SBA: 

EN1'RB DBSP LAZAMI.BNTÓ EN CARGA Y DllSP i.AzAMIENTO EN LASTRE. 

llH GENBRAL0 PARA BAROOS CAroU.BROS 8 .BL DBSPWAMIBNTO EN t.A!TRB llS APRQXI ... 

MADAMliNT.B IGUAL A Oci39 DBL DliSPLAZAMIIiNTO llN CARGA. 

o SllA: 

... BNTR.H DBSPlAZAMiliNTO JiN CARGA Y PORT.B NETO. 

EL PORTB NBTO D.B tiNA EMBARCACION .BS IGUAL A LA DIF.61U1NCIA llN'l'RB BL D.BSPl.A . . . . -
:ZAMIBNTO .BN CARGA 9 Y liL D.BSPI.AZAMIBNTO .1m LASTRB POR lÓ QU.B D.B LA R.RLACION 

D/DL ANT.BRIO.R PUEDB DRDUCIRSB QUB .BL PORT.B N.BTO BS APROXIMAD~ IOUA_L A 
. . . ... . . . 

Oe61 DBL D.BSPLAZAMIBNTO .BN CARGA • 
. . ' 

OTRAS IUH.ACIONBS B.NTR.B lAS CAMCTBRIST.lCAS DB 

UNA llMBARCACION o 
_., '. . ,_ .. :•· ... 

pNTRB llL PORTB .BRUTO Y .BL AOOU.80 BRUTO,_ .. ·.· 

. 
. liSTA RBXACION ES VARIABLB SOOUN QUB .BL BAROO SllA D.B PASAJ.B· O D.B CA.RGAe"" ... 

ASI -~ntO DB SUS DIMBNSIOMBS 0 • .BTC8 oo·GBNBRAI.M.BNT.B VARIA .BNTRB lo40 ·.y ·1o4? 
• 1 ' • '. - • • • .,·~ ,· .. j 

~~ .y .. >~· 
' 

'·:. 

• 

• 



BNTRB EL AW},UBO NBTO Y ARQUEO BRtrro. 

I.OS VALORBS llNTR.B lOS CUALBS OSCilA lA MLACION .úNTM lJL A~UBO N.BTO Y .BL 

DRUTO sair 0.6 Y O. 7 

o SliA: 

0~7 T. B. · T .·· 0~6 T8. 
•· N.· 

APLICACION.BS. 

. . . . ' 

1... CONOCIIlNDO CUAIQUI.BRA D.B LAS CARACf.BRISTICAS D.B .UNA EMBARCACION sri 
rooRAN (:Al.CUIAR LAS RBSTANTJlS 0 ·YA QUU Sli OONOCSN LAS DIP.BIUlNT.BS R! 
lACIONBS ENTR.B BLLAS. 

2,.;. CON .BL DATO DBL "~UllO BRUl'O" S.B PODRAN TENllR LO~ VALORaS. MAXIMO D 

MINIMO Y PROMEDIO D.B .lAS D:n.ú!NSION.BS D.B lA llMDARCA.CION CON IA AYUDA 

D.B LA TABLA "DIMBNSION.BS D.B BARCOS M.BRCANTllS D.B E..e .. UU." QUE SE AN.B­

XA, O Bil!.N CON_ LAS "USTAS OPICIAU!.S D.B .BARCOS MllRCANT.ES" (CATALQ..-. 

J ... 

/ GOS). 

C.BNBRALMBNT.B EN CATAIOOOS DB BARCOS P SB -DA COMO DATO .llL VA.J.DR DllL -

PUNTAL "P" D.B lA .BMBARCACION. l!N .BL "ART.B NAVAL" D.B A. BAISTROCCHI 

S.l:i DAN VAl.OlUlS DB IA lUU.ACION "R" BNTRll IA ALTUltJ!. DB ~ CX>NSl'RUcCION· 

"H" Y .BL PWTAL ''P" DEDUCIDOS D.BL UOYD RBGIST.BR•• Y ·s.a VB QUB: 
/ . 

~. 
PARA H 6.55 M.· H/P ~ lvl 

. PARA H 6.ss M •. H/P 6 1.1.5 

CON lOS CUAtBS Sli PODRA OBTEN.BR llN FORMA BASTANTE APRO.'UMADA 0 . .BL VA 
. . •. -. . 

LOR D.B "H'-' COAABSPOODill.NT.B •. 

S.B ANEXA úNA GRAFICA, CONSTRUIDA CON DATOS DBL "ART.B NúVAL" Qt.!R NOS 

PERMIT.B CONOCBR . .BL VAlOR D.BL FRANCO BORDO. (PR) Y DB~ CA~ (~ ) P~ 

RA DIPliRl!.NT.BS VALORBS D.B lA AU'UHA "H" 

4.,·- CCN BL VALOR DBL. ''PÓRT.B NBTO" (PN ) D.n LA EMBARCACION' SB PUEDE CAZ..,. 

• CUIAR lA VARIACION DB CAlADO AL PASA~ .BL BtQU.B D.B IJ\S OON'DICIONllS D.B 

· . .-_ 

.3·' 
P 1l!NA CAOOA A LA DB EN I.ASX RB 0 AP U CANDO lA PO.RMUU. 

?N • B X M x 1'.026 X C '· · .(C M"" <;.> (ARTB NAVAL .DB A. BAISTROCCHI). 
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M m MANGA BN METROS 

1 0026 m PBSO EN TONSo DE 1 M3 DB AGUA DE MAR 

<i4 ~m CALADO MAXIMO O A PLENA CARGA .BN METROS 

e_ m CAlADO EN lASTRll BN MBTROS 
:-¡( 

Ce; • CO.BPlCIJlNT.B DB APINAMI.BN'IO QUE DBP.llND.B D.BL D.BSPI.AZAMI.B!i 

. TO Y DE lA VELOCIDAD D.BL BARCO 

.BL VALOR D.B CG S.B BNCUI!NT.RA TABULADO .BN U PAGo 784 D.BL AitTli NAVAL 

DB A. BAIST.ROOOU PllRO, J1N GENJ1RAL PUBD.l1 D.BCIRSB QUE PARA .BL TIPO ... 

DB BARCOS MBRcim'.B QUE ATRACAN l1N PUERTOS M.RXICANOS ~ · CG:. m 0;'8 0 POR 

LO QUi: 

. RUSTANDO .BL VALOR D.B ''H" .BL D.B "CM" ASI CALCULADO SB PODRIA OB'l'JlN.BR e: 
LO Qtm BL BARCO SOBRliSAU! DEL AGUA llN lAS OONDICIW.BS DE BARCO D.ES• . . 

~ADO. 

5 41 • LOS RBSULl'AOOS ANTliJUORBS P.BRMITIMN CALCULAR APllOXINADAMllNTB 9 .BN'l'llB 

OTRAS COSAS: 

A)é• .BL TI.RANT.B D.B AGUA MWIM.O .NBCBSARIO EN LA BANDA D.G ATJUQUB DB . . . 

W MUDLLB., . · . 

B).• lA .BIBVACION CORRESPONDXENT.B DB lA RASAm'Jl D.B ACUliROO CXIN lA ""' 

PLUCTUACION DB MARBAS. 

C)G;• LA LONGITuD N.BCllSARIA D.B l.f. .BANDA llB ATRAQUB 

D) .... lA PU11RZA D.B IMPACTO QUJl SOB!Ul .BL MUBUR Y SllGUN · .BL TIPO DB ... 

DllP.6NSA .BlllGIDA 0 PRODUCIAA .BL BARCO AL' ATRACAR. . .. 
.B)o• !A TBNSION EN LOS CABLBS DB AMARRB. PARA .BL CAlCULO DB lAS BI ... 

TAS O -BL BMPUJB SOBRB BL MtmLLR, AL .DSTAR OBRANDO .BL VlBNTO SO ... 
BRJ! .BL CASCO DBL BARC0 9 S.OOUN LAS CONDXCXONll.S. D.BL. PUBRTO Y LA · 

·~· . • 
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P) .... LAS DIMRNSIONllS NBCUSARIAS Y LA CA!tGA Dll PROYllcrO D.B UNA GRADA 

D.B CONSTRUCCION O D.B UN VARADBRO, 

G).• BL DRAGAIX) NINIMO N.BCESARIO EN UN CANAL D:S NAY.EGACION 8 .BTC. 

BJllMPlO: 

-oDTJiNCION D.B IAS CARACI'.BRISTICAS Y DIM.IlNSXON.US l>.U tJN DARCO Di ...... -

2 000 TONS. Dll ARQUEO BRUTO: 

T B D 2 000 TONS 0 MOORSON 0 . 

DB lAS RBI.ACIONDS DADAS JlNTRB lAS CARACT.BRI~iTICAS DB UNA .BMBARCACION 

SB PUEDB D.BCIR QUB, PARA .BSTB CASO: 

D (D.BSPIAZAMI.BNTO EN CARGA) 6 2.26 x 2 000 A 4.500 '.roNS.MBTkiCAS 

DL. (D.BSPI.AZAJ.flliNTO' _.BN LASTRB) :'a Oe39 x 4 500 a .1750 TONSo MIITRICAS 

Da .(D.BSPIAZAMI.BNTÓ BN ROSCA) 6 0.35 x 4 500 ~ 1580 TONSo M.ETRICA.S .. o 

Pa (PORTB BRtrrO) 11 . ~500 ·. m 2920 TONS.o MBTRICAS 
·-. 1·.54 ~ .. 

PN (PORT.B.NliTO) ;, 0~61 x 4500 a 2750. TONSo NRTRICAS 

TN (AJQUEO NBTO) á 0870x 2000 ~& 1400 TONS. MOORSW· 

: EN lA TABlA "DIMUNSION.BS APROXIMADA PARA DIF.BR.BNTBS .BMBARCACIONllS" Sl! T.I.E • . . . . --
NllN LAS DINBNSION.BS PRINCIPAI.liS Dll UNA BMBARCACION D1l ACUBR.OO OJN SU TONB 

. . -
1AJ.B (.\klUBO BRtrrO) OBTENIDAS D.BL CATALCGO "NBRcHAN V.BSSBLS OP 1lU1 UNITllD 

STATBS" • 

. PARA UN BAROO _D.I! 2000 TONS. DB A~UEO Sl! TIBNll: 

.BS.I.ORA -MAXIMA • 105·~>46 M. M.MAX. ra 23• 70 M. 
' 

.BSI.ORA MINIMA • 54.86 M. M.MIN. a 11 •. 67 M •. 

BSlORA PROMRDIO m 81.00 M.. M.PROM. m lSo14 ~ .. 

;•. 

·p.MAX.·= 8oll M.· 

P.MINa • 3.23 M. 
o • o 

P.PROM.mS.ll M •• G H 1111 s.ll X 1.·1.5 '&1 s .. as Jl. 

llN lA •usrA OPICIAL DB BARCÓS MaRCA."'i'TBS NACION~LBS" SB TIBNB QUB: 



TN a 1587 TONS. M a 120 8 M. --

DRAGA .BMANCIPACI~I TB lll 2162 TON.- .B il!l 79~6 M. ~ ID 4¿,19_-

- - -

tARA LAS TR.BS BMBARCACIONBS ANTJiRIORBS ~ TlllNB i-

.B a 800 00 M. 

M m 13.00 Mo 

- H G 6 .. 1~ -M-

_P -lll 6.16 tr Se3S Me. 

l.lS 

·;ff 4 4 

lA _GRAF!Ct\ NO,. 1 ANBXA NO_ NOS P.BRMITB OBTRNBR lOS VALQR.BS DB PR ~ 

CN PARA H 111 5,.35 Y H m 5:.88 (19.28°) ~O~UE HABRIA ~CBSID.AD DB .s.x:rRAPoiAR--

DEL liXAMiiN D.B .LOS DATOS DB- lA ~LISTA OFICIAL Dll BARCOS MRRCANTBS NACIONA_ .... 

lJiS" SB Vli QUJl .BL cAlADO J.IAXIMO_ QUEDA WIPRBNDIDO JlNTRB 4 0 19 Y 4 0 58 -
• . . ' . • • •• ,1 • ·' . ·• ; .,· • 

.Bi CAlADO MINIMO O EN lASTAS S.BRAs 

C4 a O« .. PN 13 •4-o-38 "" 2750 a 4.38 .,. 3.26 s 1.12 ------------- ------------
.B l1: M X 0.,81 

CON .BL VALOR D.BL- CAlADO MINIMO- COOOCIDO SB PU.BD.B CAJ.éuUR BL AlUiA MAXIMA ... 

JlXPUBSTA A LA .ACCION 'DEL VIBNTO. 

At:rUAA, MAXIMA D.BL BARCO SOllRB BL NIVBL DBL .AGUA 

a • 

-,_ 

e-
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· A1tBA MAXIMA llXPU.BSTA AL ~BNTO: 80 x .5.04 • 403.2 ,¡. ,·. 

RESUMEN: 

D m 4500 TONS. 

DL • 17.50 'I'C.NS, 

Da cu 1.580 'I'ONS. 

. TB • 2000 TONS. MOORSON 

TN • 1400 TONS, NOORSON 

PB • 2920 TONS, . 

B • 81 N (CATlG.B~U.A.) 

B • 80 N, (CATIG.NALDS.) 

;: . 

'' . .' 

f '•'. ,/ 

1 •• 

M m 13 M. (CATLG. NALBS.) 

H • 6el6 M. (CATLG. NALES.) . 

P a S,ll M, (CATLG • .B.U.A.) 

P • 5'ó.3S N. (CATW. NALl!S) 

PR • 1o78 M. . . 

TIRANT.B na AGUA BN BL ATRAQUB · 

11 4.70 M. 

Q.f m 1.12 N •. 

AlUiA WJCIMA BD • AL. VI:DNTO • . 403.2 . ti-

' .. 
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LAS CJp~·":RACIONES EN EL PlíERTO. 

t 
I.J!·.S OPFRACIONBS Ei'{ UN PUF.TI'I\.l e: r.· RI:ALI 7.J'IR.MJ DE TAL Hl.INER1\ -... .l . .l 

QUE EL FLUJO DE Cl~RGA O Pl\SlhTEROS };N LA 'I'R.Z\NSFEF.ENCIA DEL 

SIS'l,EI-l.l\ DE ':l'R..AI:J~:iPO.R'I'E f:·IARITIHO AL 1'EHRES'l'RE: Y VICEVERSA --

SEA REGULAR, Y CON EFICIENCIA, ECONOHIA Y SEGURIDAD. EL -

' 
FLU,JO A _QUE N.OS .. HEE'ERINOS ·· ·PUE··DJi: REPrr;sm-J'l'ARSE ESQUENATICA.-

Fasí~' i\ 

descarga 

1. 

FaseB: 1 Fase e:· 1 F'ase·n:· 

1 
1 1 
1 traslaci6n 

1 

1 

1 
a~macena·-¡ ent:r8Cja 
ilt+ento 

l"IG. 11 12 .· 

i'SI SE HEPPESEN'l'A UNA Df:~ L~S !JIS'rTN'l'l~.S VIAS QUE PÜEDEN SE-

GUI H LJI.!J ¡,JERC,A.NCil\.8 DE IMPORTACION Jl.J, Pl\SA.R POR UN PUJ!:S'rO 

DE ATRJ\QUJ<~. CADA. UNJ~ DF. Ll\.S CTJl\TR.O FASES· TENDRA UNA DETER 

NIN1\0.A CA.P.r~CIDl\D DE r·17\NIPLÍtACION ÓrJE ~~BHA DISTÚ,TTA. , DE LAS · 

CliPACID.Z'\DES Di~ LAS DEMJ\S. L7\. SI'I'Ul\CION ES PA.RECIDA A LA -

• 



= 

DE UN LIQUIDO QUE CIRCUI,E POR EL 'IN'l'ERIOR DE UNA TUBERIA DE 

DIAT·IETRO VARIADI,E: O DESIGUl\L, EN EL SEN'l'IDO DE QUJ::l EL RITt'-'IO 

DE f.'!.~NIPULACION DI:;. LAS t<ll:~RCl\NCIAS El'-1 J:.:L PUES'J~O DE ATRAQUE -

VFNDRA DE'l'EFJ'i!Nl\DO POR LA FASE QUE TEl:lGA LA MENOn CAPACIDAD 

DE ~·tn.NIPULl\CION. (EN LA F'IG. 12 SE THA'I'J\. rm LA FASE B: 'l'Rl\.8·--

J~P.cro::n . 

DE ES'l'l-. sm,1EJANZA SE OBSERVA QUE NO SE CONSIGUE .NADA CON --

'l'RA'J'AR DE AUt•'IENTAR LA C.l\PACIDI\D ·DE AQUEL EJ~Ei'1ENTO DEL PUES-

'I'O DE ATH..?\QUE CUYA CAPACI Dl\D ES Y A LA r-1AYOH (EN . .IU .. EJEt-'lPI,O 

Al'JTERIOR, LA FASE A: DESCATIGl\) • EN m::2\LIDAD SOLO SE PUEDE 

I.•'IEJOAAR LA CAPACID.l\D DEL CON,JtmTO INC.REI,'1ENTANDO LA CAPl,CI--

DAD DEL ELEMENTO H1\S ESTRECHO O REDUCIDO, DE AHI LA U'I'Il,IZ:2 

CION DEL TERHINO " ESTPAi·JGULMHEN'l'O 11
• LA. Cl\.PACIDAD EL CON 

LHJN'J~O IRJI, r•lRJORANDO 1\. l\1EDIDJI. QUE SE INCH.E1~1EN'l'A LA CAPACIDAD 

DE I.ri .FJ\Sf:: 13, HASTA QUE LI,EGT.If!~ A IGUJI.I.AR LA DE LA Fl\SE D: - · 

EN'l'H.EGA. CUAI,QUIER f-·1EJORA ADICIONl\L DE I..A CA .. PACIDAD TO'Pi\L 

EXIJIRA UN AUHEN'I'O SIMULTANEO óf.: LA CAPACIDAD DE L,7\S FASE -

B Y D. 

LJ\ LINEl\ DE FLUJO DE CARGA SE: PODRA OBSERVAR EN LA FIG. 1 ~ ·~ 

F.N Ll\ CUJ\I.. se BUES'l'RAN LAS INSTZ\1,1\CT.ONES .EN SECCION TRANS--

VE'RS.AL PARA CAHGA GENEIF\~,, V7'TJB,JO DE LIQUIDOS Y DE MUIERA--· 

LES. 
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• 4 .l.- 'I'EPJIUNALES DE CARGA GENEr.>.AIJ. 

EN Cl\SI TODO. P.UT..:R'l'O IJ\ CARGl\ G.E;mRAL ES LA P.?\.RTE Hi'\S Hí-

POH'P.71NTE DEJ_, TRJ\FICO r'~.A.TU'l'IJ\10. EL VALOR DE LA CARGl\ G:C-. 

NZRl\.L ES COi:.JSIDERlU1I,gr.1EN'l'E 1:-iAYOR QUE EL VALOR PROJ'lE:DIO ·-

DE Ll\8 HEHCAi.'JCIJ'o.S DE GJVoJmL. EI, .MANE,JO DE UHA GRZI.N VA.··-

TIIFDAD DE PEQUEfJAS Cl\RGJ\S HEr.2UI r:mm DE I:-11\S ESPACIO, :!\Ji\[; 

TRABI\JO m~ PERSONl\lr Y UN CUIDADO r-17\S Ht~TICULOSO. POR :LO 

'l'AN'l'O ES J'US'fiFICl\00 Er1PLEAR m..J ~-17\.YOR DE'I'ALT ... J': EN Ll\ PLl\-

IJEJl.CION DE ES'l''C 'I'IPO D8 TNS'l'AIJACIONES QUE Pl\.Rll, OTIF\~~ P~R 

'I'E S DEL P UE R'l'O. 

DE 1\,CT.IVHDO COJ-J EL DB\GRAMA DE FLtUO ·DE NERCl\.NCIZ\S ANTE--

·~· 
. .. Cl . 

JUORHP.NTE m:;:~;CR.I'J'O, J,.ZI. FAS~:~ '"1\. DE DESCAHGl\ O CARGA D.C E!'~l-

f31\RCACIONI:S, SE m·:.7\LT ZA POR r.u;DIO DE I.AS GRUAS DEL Bl\FtCCl 

O POR ~1EDIO DE LAS GFlF\S m; r-1UELLE, QUE CO:RHEN A LO LAR-

C',O DEL PUESTO BE A'L'W\QUE, FN ~'mXtCO SB U~I.'ILIZl\ EL PlUr'!E·-

RO DF. LOS DOS SISTEH!\S. F:·n O'l'.HOG ~PAIBES DB BUROP?\~, ~A~)Jl\ 

Y .l\J1ERICA DEL SUR Li\ Cl\RGA Y. DESCARGA. DE Ef·:!Bl\RCl\CIOI.\JES - · 
'1 

Sl': .REALIZA EI,.U?LBANDO GHU!:S DE HlJJ.U,T...E. . LA EFIGIENCIA ·DE 

1\l'-1.DOS SISTEr··ll\.S.ES 7\PPOXHV\.Dl\HENTE EJ... r.USJ·10, sn::r.1PRE QUE 

SE CUENTE CON SOFICIE~~·rF.: Y ADECUADO EQUIPO DE 'I'RASLJ\CION 

DE C.?\RG}\. f:i:,¡ Ll\ FASF: "'rt DE 'l'Ri\1-.JS r.A.CION DE Cl\RGJ\. SE EPEC·-

.. 
TU!:-, r;;;··I'T'RB :r.r; FPJ~l"JTf: DE .J\GUA Y T.J\ HODEGI\ DE 'l'RANSI'rO, .A. 

l·:S'l'J: ESP!\CIO, SE LE DENOIH.J/\. PI...A'J!A.l?ORHA DE TRABAJO, QUE 

DEHE •n:HEH. SUFICIENTE 1\.NCHO P J'lHl\ AJ...O.Tl\R DOS VIA.S DE f':E:-. 
HROCAHRIL Y ESPACIO PA.RA EJ_, TW\HSI'l'O DE CMUONj~S, DEBIDO 

AJ_, GHl'u"J PORCEN'I'AJE rm Cl\HGJ\ QUE FS ~1ANIPUL7\.DA EN ~1ANIO--

BRA DIREC'I'A. DB .BARCO A 'rnnN O CA[IIION O VICEVERSA, ES'I'E -
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ESPACIO SE CONSIDERA CO:NVf::NIEN'l'E NO SE:A MENOR DE 20 f~'l'S. Y 

'.30 I .. 1•rs. fcJAXIr-10,. YA QUE! m; O'I'HA MANE.HA I,A DIS'l'AJ\lCI!\ A LA HO 

UEGA DE TIWJS I'I'O SEHI 1\ DEr\l\SIADO LARGA REQUIHIF:NDOSE. UN -

HAYOR NUHERO DE EQ(TIPO POP.'l'U2\RIO DE 'l'Rl\NSLJ\CION DE Cl1.HGA. , 

LA LONGITUD DEL MUELLE PAHA CADA PUl•:GTO DF: ATRAQUE, ASI C~~ 

:·10 LA PROFUNDIDAD DE AGUA SERA DE'l'J::':Rl'UNADA POR EI. TAMAÑO -

Y CALl\DO DF. LOS BUQUES QUF: /IIUUBEN liL PUERTO. :t.A TENDEN­

CIA AL CP.ECI!I'iiENTO F:l'l) 'l'i\HAr.;lO DE Bl\RCOS DE CARGA GENERAL ·gs 

f,illNOR QUE LOS GRi'\NJH,EROS Y LOS BUOUF.-:-TP..NQUf:.:S, A.L RESPECTO 

'I'AL PARECE QUE SE LJ ... FGO l\J, BUQUE DE CARJI ... C'l'EJUS'l'ICAS OPTI-· 

f·lAS, QUE REQUIEPJ:: UJ.-JA PHOFrJNDil1AO DE AGUA DEL ORDEN DE LOS 

10 lí'i'S; PimVINIENDO EN EI, DISF.ÑO DE LOS ~1UEI.~I,f.:S UNA. POSIBLE 

PROFUL-JDI ZACION JI .. 12 WJ'S. Pl\R.A 'rOJI.1.?1.R EN CUENTA FUTURAS NECI; 

SI D2\DES. LA ESI.OI'J\ l'lif<DIJ\ SE CONSIDERA DE: 160 f.-l'fS. POR LO 

t,}TJP LA LONGI'I'ÚD DF.I, A'l'RJ\C1\DEnO SE.RIA DE 180 WrS. PEHHI'riEN 

DO ·CON ES'l'O Dl::~Tl\R 10 H'l'f). l\ CADA J,ADO DEL BARCO CC.V-'10 f .. JAR­

(mN DE S:EGURIDZ\D EH'l¡HE Nl'.VES Y PARA I~A SUJECION DE I,OS CA-

BOS Al, HUELLE • . 

Ll\ PRODUC'riVIDMJ POH A'J'HACl'J)ERO. Dl~PENDE DEL TIPO Y VOLUNEN 

DE CARG.A, Pll..RA Cl\RGA .GiiNEP.Z\L FRACCIONADJ\ SE CONCIDEHA DEL 

ORDEl-J DÍ~ t.AS 4 8() TON/PI~./BZ\~CO. PARA. GP.AHEI.ES EN DBSCARGA 

DI REC'l'l\ u;j' Pl10T:1!F.DIO DE 10 ()0 ~f.'ON/Dil .... /IlJI.RCO. SI EN Ur·I f·:lUE··­

LLP. DE'l'B!'J'.U~Tl\DO SE HA.LJ .. AN LOS DOS ':í~IPOS DE CARGJ\ 1\N'l'ERIOR-·· 

HI::::~TE f.'l.F:UCIONADOS, I..A. PP.ODUC'riVIDAD ES'l'ARA. EN FUNCION D.F. -

UYi vo'LU111.ENES DE CARGA DE CAlJA. PHODUC1'0, conciDJi:RANDO UN -· 

ppQr.iLDIO APUOXH'!1\DAJ1ENTE DB 2 80-30 O DI l\S DE 'rRABAJO AL A..1\l0, 

Pl\RA 'l'OJ\·1/\R EfJ CliEN'l'l\ DL'\S FESTICOS DESCOMPOSTURA DE EQUIPO 

• 

• 
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DEL Bl\HCO O DE TH;PRl\ Y SUSPENCION.SS CON F'ENOl'1I::NOS M·c·:n: e_ 

ROLOGICOS,. fT, RE~DHUF.N'I'O F:t1 Ll\S OPFPACIONES DE CARGA O 

DJ·;SCl',HGA SF.EA DEL ORDB!1 Im 130,000 l\. 200,000 TON/Af10. 

PA TU\. PLJ\.\IP:AR JlUEVJl.S P·!S~'2\I.ACIONP.S nr;: l\'J'HAQUE ES INSIPE!J-

Sl\TJI,E f:FECTlL'\R UH ES'l'UDIO DE T,()S f.!ENnii,liE~\fTOS EN LP, 'l'ER-

I•HNl'·IJ DE Cl\H.Gl' GJ::NI·.:H.1\L, Y!\ QlfE N\J'fES 11E PPOGRAJ1AH A~·!PLI?:: 

CIONES ES r:JFCESARin VERII;'ICJ\R QTJ!~ LOS R.PNDifvl.IEN'l'OS EN -·~ 

Ll\S rll\NIOBP-1\S DE l\LI.JO SEl\N Ll'S HAS CONVENIENTES, YA SEi'\ 

AlH'lliN'l'ANDO LJ\ PRODUCTIVIDJ\.D, EI. NTJt-·n:: RO DE Dil.;S LABOR7\·- -· 

BLES Y LOS TURi.WS DE 'l'Rl\.ll.i\,JO. E:S~'E ASPECTO SE PODRJ\ 013-

SFR\nm F.N. Ll\ FIG. j¡ 14 !"~f7E r':UT:STRA Ll'. RELACION EN'J'RE Ll\ 

PRODUC'fiVIDAD EXPPJ':SADA EN 'l,0!1EI.l'Dl\S-n01lA-G.ANCHO, EL t"-JrJ.,.-1 . 

f.Ua~o DE ll.TRJ\.CADEP.OS Y EL !.JUf.1.F:RO DF: DI 7\S~·, DISPONIBLES DEL 

fv~UELLE, CO~K> EJT~JI'fPLO HF~"10S CONSIDEP.A.DO L}\ COf··lPARACION DI: 

D0'3 P.Ei:\IDHHENTOS 1 TINO D)~ 12. 5 'l'ON/HORZ\/GAÚCHO Y Ei. OTRO -

DE 20. O '1'm~/HOR1\/GANCTTO, OH'I'F.NIEHDO PA.Rl\. E~L· PRV•lF:n Ci\SO 

G i\TPj\CADJ::HOS PlJM f:I. !··!7\.NF.JO DF. fiO 00 00 'l'ON/AÑO Y EN EL -
1 

O'l'RO 4 .7\TRACADEI-~OS. 

Ll\ GHA.FICA ~·10STRADA FUE TfH1ZIDA DE J ... A PUBLICACION "POI<'i~ ··-

R_i\Dl\ CONSIDRT:IA!·WO CONDICIONF.S DI~ PII:ZJ\S EN VIJ\S flE DESA-·· ,. 

HfKH,I.O • 
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Li'\ FASE C, DE J\J_,MACENAJ.Um1'l'O, COr.IPHENDJ;; LA BODEGA DE 'l'ill\N 

SI'l'O DE I>mRCANCil\S, ES EL ELEf'IENTO J'vJl\S IHPORTAN'I'E DE UN -

A'l'RACA.DERO DE Ci\RGA GEWU~AJJ. 'l'ODAS LAS ACTIVIDAD ES ES 'fAI'I . . 

CONCENTRADAS DEL'-T'l'RO Y AIJHEDE:DOR Dl~: Ll\ BODEGA, SU PROPOSI-

'l'O ES PRO'J'EJER L.A. Cl\.J\Gl\ DE Ll\ LI.t.Nil'. 1 D.I~T. POLVO Y EL VIEN 

•ro 1\SI Cüi110 DI~ DAf.tOS · 1\.CCim:N'l'l\LE::S Y HOBOS. . ACTUl\ COflO BA 

POH'I'ACIO~J E HIPORTACION. L 1\B CJ\.RG/\S DE EXPOR'I'i\CION DEBEi~ 

' . 
S.P.R PHEPARi\Dl\ .. S EN I,l\ nom;G,l\ Pl\TV\ ~m:r, CARGADAS DE ACUERDO 

CON EL PL.'l!\i.·1 DE ESTIBT. DE LAS EMBAHCl\CIOf:·>LE:S. 

1m NINGUN ·CASO LAS BODF.G/\S ·DE 'rRAt\/S I':I.'O S.ERAN USADAS PARA 

ALJ1l\CKNA1·HE.N'l'O DE Lllf!G/1. DUIU\CION ~ LA CARG.1\ NO DEBE PI;~Hl'·ti'\­

NFCER UN I·1IND10 DE Trm.1PO Y ~H:J{ RETIRADA P.A.Rl\ EVITAR UN' -

CUELLO DE J30'I'ELLA EN. EL PLUJO DE MERCN~CI-AS. _PARA EL AI .. -

-
rlJ.\CENAJ"Ul'::·J'l'O DE LA.HGA .DUHACION, DEBEN PHJ::VGJ.~R.SC BODF:Gl\S -

Pl\.RA ES'l'E Fil.~, DENOMINAD.?\S BODI':cp,s ES'J:'.ACIONAHI 1\S QUE SI·: -

LOCAJ_,I Zl'.N POR DE'l'RAS DE I,l\S . DP. TPANSITO. 

PJ\.PJ\.' EVI'l'AR JU, 'CONGJ::S'J'ION,l\J1In',1TO Y · DA.R FACILIDADES 7'\. IPS 

. . 
. COBRO POR 15 DIJ\S 1 Dr:SPTJES DB ESE PI:PJ.ODO SE INIC'Ii\ EL CO 

DitO Dl~L AUl.i\CENI\HIEf.f'I'O DE Cl\n.Gl\. SI EL HUELLE r:s DE 180 

fiTS. , Ll\. T.OUGI'l'UD CONVI':;'HEi:l'l'E DE Ll\ BODEGJ\ ES DEL OIU1EN 

DE I.O~) 120 J' 1!'l'S. 1 LOCALIZ.i'\DA 7\I. CEN'I'T:O DEL ~lUEI,I.B, ()Ulml\J\1-

DO t:sp:r~ CIO :r;:N l,AS C.ZlBI:CSRl\S P.l\RA . .EJ.J ES~rACIONNY!IEH'J:O DE --

EQUIPO l\L~·f\CFN.i'\NIEN'fO nr; ~t'I\QTJINl\R.Il'., O Cl\I.(GA Y DI:SCAHGJ\ -
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EL ANC¡Jo DE LA BODEGA CO!~VIENE 'l'ENGA UN tHNif>10 DE 40 lvl':CS. 

Y DE SEH POS·Ü1r.i:; SI f:XIS'r.E: ESP?\CIO 'I'ENDER l\ 50 rvl'l'S. PARA 

CESIDAD DE APILl:,R LOS. DigE.REN'l'ES, L0.'l'ES:!·QUB: SE ;·AGRUPAJ.'-1 EN 
:,~:: :,·;·~·~·-\·!·· -~ . .:·:·.!· ~ · .. · .. ·,··· .. · ... '; '· .. i. . • . 

SU IN'I'EIUOR DE, ESTA FORLt'IA EIJ. · ACCESOv A CA<DA .:LOTE' Es,·~M}\S -
.•. ;_ ;• 1-!t';(¡J.' ... ':! ]f' ,. ,-,¡~~. ' . ' , ... 

. · ,}':i\.C;I~,.CON. 1~~iiS:9N{~IGp!J:O::f/T',fE; ?\J:IO;R,Rq EN, .'I'IE:HPO ·Y·: A.U/'.{8N'rO DE 
'' ,, ) .. : . . .. . . .. . 

EFICIENCIA. 
~ • : ~ -~ ¡ ':. ~. ~¡ ' .. ~ i \ ~./ ! . . . ¡ \ ; ; 

S • . : ~ •• • , ' '~ • '' ' ~ , •• : • ; :~'. 

DE .L-0 130pq;;,.f\ ES JlJ?iJIDO A .. QUE 1 EI..o:·ff!?P.JI.GIP.· P·RQX:l",~Iü·.AL FJ:<.EL1-
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• ;:. ) 
I..A FASE D 1 O SEA Ll\. EN'rREG.l\ S}: RJ3LJI.CIOL'JA COI.\1 LOS ACCESOS 

1 

PARA EI. TRAJ,JSP(>R'J;E 'rERRES'l'.RJ: Y· DEBE: N SEH PI,ANEADO:::i P .1\H.l', 

Uiil I10VIrUI::I\I'I'O SIN 013S'J~RUCCION DE I,OS VEHICULOS QUE LLE--

GAN Y SALEN, YA SEJ\. Vl\CIOS O C1\.RG2\DOS 1 SIN IN'rEHFEREHCil\ 

PARA J,AS OPP.RACIONES DE f·l.i\l\l'EJO DE CARGA Y SIN INTERSECCIO 

NES CON LOS Pl\.TIOS DE AU-1i~CEl-J~'\f-'IIFN'J.'O 1\T.~ DESCUBIERTO DE·--

RIENDO EXISTIR J\CCESO Ji'l\CIL A L1\S Cli.HGAS 7\LHACEi'Tl\DJI .... S l\ -

T.' li'~T:P.t1PERIE. LOS 1\CCESOS 'J.'KRRES'f'RJ::S DE .T. PUER'l'O ES'EJ\--

RlüJ CO:.JEC'l'ADOS A LAS RJ.~D.Ef: nT:: Cl\TUtl~'f1;:HAS Y Pl:::RROCl~.RRILI:S 

DE 'rl\I, .t1!\~f\JERJ\ QUE NO EXIS'l'.JV'l CONGES'.L'ION.J\.rHENTOS QUE NOS 

PROBOQUEN UN CrJELI.O J)J::: _JJO~.'J;:LLD. EN EL J•'LTJ,JO DE· HI::H.CANCI TJ..S 

~. 
---·· UNA DISPOSICION or;· 'l'EmHNAL DE CAHG.7\ GT~NERAL PIW.DE OBSER 

1(, ') 11-

• 



• 

• 
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t1. 2.- TER!-UN?\Ll<:f:> ESPJ'CThLIZ!\Dl>S. 

4. 2 .1.- 'J'I:HJ.liNALES PAH.l\. f:I. 'l'HAN!3HOHDO POR. ROD.l\DEJ1]\ ('rRA.:"fS 

BOIH>ADOP.ES) • - J.I\.S INS'Pl\I...l\CIONW) PARA DAR SERVICIO 

7\ LOS TRl\NSBORD.ADOPJ::S, DBPEr\fDJUNDO DEI. TIPO DI~ 

BARCO. EXH;~l'El'l l·~~!Ul\HCACIONI::S :f:XCLUSI~JA.S P!\RA EL 

'fRl\NSPOR'fE: DB C,:I\:RG./\, IJ·. CUI\L ~.>E ENCUEN'PRJ\ SOBnr: ··· 

EQUIPO RODJl.Nrl'T: YJ\ SEl\ EN. rrnA.ILP.P....S CÓNVENCIONZ\J,g:; 

Y ESPECIA.LIZJ\DOE-> Pl\PJ\ ES'J'J·~· FIN CON RUEDM-3 PE()UP.--.-

f1AS PARA. WJ r.m~TOH 1\C~OI•;10DO Y DE ES'l'A. FOP.M?\ REI)fJCIH 

LOS ESP.:'\CIOS VACIOS DBL 131\RCO. OTRO TIPO DE 131\HCO 

ES EJ. 11IIX'l'O, qlJE 'I'P.ANSPO:p.•r.A CARGA· Y. PA.S.i\JEHOS. 

l\l'iUU!3 'EIPOS CUE,~J'J'l\i"J CClN TIN1P J\S r:; .. J EJ~ PROPIO Bl\ .. r~CO 

- --- -----. ----. --- ~- - ·-

PAR?\ LATI~ANSFEREi,ICI?\ DE l..!\ CARGA A LOS j\TR71.C.hDE--

!-'OS Y O'J'ROS lJO, pnr. LO qur: Jll\Y QUE: DISPOi·JF'R EN --·-

:LA EFICIEí:ICI 7\ EU LA OPFH.l\CIOí.'-1 DE Ut\JA 'l'EWHN.!\L DE 

ESTE '1'IP0. IJT:P!::;,¡nr:Hl\· DFL VOLUVI:-:N Dl;; C?\RGJ\ Y P71 fi?\,JE 

n.o::;. 

EN HE 2\ICO Sr~ CL,~:;;;J'J'f, CON M.l\YO 1< NTJMf::PO DE '1'R?\f-JS HOR·-

DADORES QUI~ ~!'H]I.L'-1SPO~.'J'7'· 1-.J C7\HCA Y PASA,TL:I?'1S Y tlO ---

CUEN~'AN CON P,]\MP?',S Ll\::; E:'-:TBl\HCACIONES. P(iH J:,O OUE 

EJ'l Ll\ DISPOSICION Cf:I\JFHJ\I. DEül-;Pt\ Il:\JCLUI.RSE PNI'IOS 

• PAf',)\ ES'I'ACIONJI.f:.1IE,\J'f.'O DE 'l'HAILEHS Y UNA TERf\JINl\L -

DE Pl•SAJEROS. 
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FIC. il 18 1\TRACJ\DP.ROS Pl\ Rl\ BAHCOS TIPO ·TRANSBORDADOH 

• 
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fl 6 4 
Example of sle~ing ramp for ro/ro servlce 

Example or adjustable bridge ramp for ro/ro senlce 

' ; 
SHIP·· 

'ELEVATION A 

ElEVATIOill B 

GUIDE COLUMN 

SECTION ce 

FIG • .fi 20 Pl\f'.1Pl\S PAHA LA MOVILI7.ACION DE LOS VEHICULOS 

QUE TR.i"\:ISPOTITl\N CAI~GA EN 'fRANSBORDADORES. 

•• 



4. 2. 2.- 'I'L;IU:1I''l.1\I,ES DE CON'J'i:;clEtX)RT::S. 

CUANDO EL 1'10VI.HIE.N'J'O Dt:.: C.ARGZ\ GENER1\L I:>RACCION2\DA 

Et~ UN PT!I:P'J'l) ES Dl·~ cmJCIDEP2\CION Y ES'l'l\ 'PIENJ~ UN. 

F'I.U,JO DE H'1POR'I'A.CION Y EXPOH.'rACION DEI., HISI·IO OR--

DErl SF Rí~01i'HE~JDA J..l\ CONS'l'lUlCC!ON DE UNA TEHHIT:H\L 

1.)11-H.l\ EL l'f7\.Nl::,JO DE CON'I'ENE:DOHES. EN UNA TEH}1IiV\L 

DF (;s•ry.: 'J'IPO COt.J UU PUF.S'J'O DE }\'I'RAQTJE. SE H71NI:~;rz-. -.. 

. DF:L GR:1\DO DE f.lFCl\~HZ?\C.ION. 

LA. EFICIENCIA. DE LA 'J.'ERMIN.l'J:, SE VERA P.:FECTl\.Di\ POr<. 

~ 

F.L eJDr·lERO DE Cül-l'l'E::'LP.DORF.f:; Vl\CIOS. QUE SFP.Jü~ r-10VI --

DOS POR FALTA PE CJ\ TICil\ Y!\ SEA EN L?\ HJPOR'l'ACION O 

EN LA EXPOH'I~ACIO~;r. 

UH !\ DHiPOSICIOi·J DE UI.Ji'\ 'l'EF:MIH.l'J.J DE ESTE 'J'IPO sr: 

t·IUES'l'PJ\ EN Ll\ 'FIGURl\ Llo. 2.l L.i\ CUA.L .. DeBRRJ\ CON'J'.I'.R 

COJ\T LAS SIGUIEN'l'ES l\RCl\S 1•: INS'l'ALACIONP.S: 

a) • - J•IUELI.E CON GRUi\S POR'r.?'~. CON'l~E~'lEOORES. 

b) • - PI, 7".['¡n".•'O·J:>R1.71. D .. , Pl7l.'!\P.II i\"1IJ"'""'O Jl tU.' '\..~' .. . 1.1• • ·,:,~ •r Ji!'· . . ',J>~J.. ... 

e) . - APJ•:A Pj\RA . CONTENT:rJOm•:::; DE EXPOR'l~JI.Cl ON 
. , 

d} . - l\PJ~A PAR?\ CON'I'Ef\HmORES DE II'·1POHT i\CI 0!:1 
' 

e)·.- AREl\ Pl,R1\ CON'l'ENDORES HEFRIGERP.JJOS 

f} • - .1\ImA P}\Rl\. COT'l'l'ENf~DOPES Vl\CI03. 

g) • - 'J'AI,LEH DE Rl~Pi'\n.M~IClt\l Df': CON'J'Ei'-IEDOHP.S 

h).- BODEGA DE C0~11SOLID.li.CION DE C1ü~CA 

i} . - OFICINA..S 

j) • - 'I'l~,I.L:E~RT~S, Pi\P.l\ :-.·!1\N'l'!·:HH~H:N'.I'O DE f.(!UIPO POR··· 

'rUAHIO 



E 
o 
ID o Marshalling Yard 

·. 40,000 m1 

/A.pron 
10.000 m 

CJI'ltajncr Ship _J. ·. 
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PIG .. r¡ 21 .·rr:nr"liNJ\L or: cnwrm~rn.orms 'I'IPO 
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4. 2. 3.- TElU.Ui'JAL DE CARGA PAHA USOS NULTIPI_,ES • 

. 'l'ECNICOS DE Ll\ SECm,;'!'l\JUJ\ C::Et·n::RAL DE UNCTAD DE 

1 
Nl\CIONES TJNTN\8, RFCO.r.UP.Nnl\.N (}UE T .. A TRN\J'SICION 

Er.·1'l'RE LAS 1,ER1'UNALES fJF: CAHGA. GENP.PJ\J_, CONVENCIO 

N2\L Y LZ\.S DE CONTEf>IEDORES sgA CON u;t'JA BTl\Pl\ J:N 

'l'ERf.i!EDIA:, POR MEDIO DE UN JI. 'l'ERI\UW\L QUE DENmU 

Nl\N "TERHINl\L DE CAHGl•. GENERAL PARA USOS MUI/l'I 

PLES". DICHA 'I'EJ<r.1IN1\I, SR !.·1UF:STRJ\ EN- IrAS PIGU-

BAS Nos. 22, 23 Y 2 4 EN Ll"\f) CUl'J .. F.t:l SE INDICl\N 

LAS DIFEP.EN'l'ES Fl\Sf:S DI·~ QUE SE COMPONE LA TER-
, 

HIN.i\.L. 

DE ES'l'E 'l'IPO DE 'I'ER!,TINALES ES CONVENIENTE l\N}\-

LI ZlÍ.RJ...A PAR?\ u·r POSIDI:rF. UTII.I Zl\CION EN ~'HJES'TRO 

P f\ IS POR L.1\S \TENTJ\,Jll:1 J:~CON0r·1 I C~S QUE RPPORTi.\: 

Dl\DO QOE ES ?'17\S ECONO\HCl\. QUE UNA 'l~ERt-1IN1\.L m~ 

COI·T'I'BNEOOHES. 

rm ESTA 'rftpr,1UV\I. SE PRE.S~I'l\. SEHVICIO A EP-1BAHCA·-

CIOUES DE C.!\nGl\ G.F;'fEF?\.L·, nF. 'J'R'").i.c:pormADOHES Y 

DI: COU'l'E:'H::DOrJ:S. 
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1 
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l OFFICES J ·1 ·r=-:-T-0-~ j 

¡lt FLOOR 1 ·l ~~'?~ .( 1 11t F¡,.OCJR 

[. :. J 1 1 ·¡ 1 [--- _ _, : ) 
1 L- --- : .: 1 >- 1 "' 1 . ', 

( o 1 wl~l~l [ ] 

· TRt~K T~~~Ts~r0:~o , ! 2 i É : -~ ! =, T~~~s~~:~o == ª BA:.__,[ CONSOUDATION SHED A 10NlS:~t:R11 ?é 1 ~ 1

1

_ ffi -~~~~l:tt CONSOL.iQA TION SHEO 8 ]=T~~;-
- ~ 10.000 m2 !;! 1 > 1 10,00,0 m2 

1 
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: ~..] : ·~ : :i : ~ 1 t:J 1 

[ : )= : 1 1 : [ . : J 
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OPEN STORAGE :1. 1 OPEN STOAAGE 1 1 OPEN ST0.11AGE 1 1 OPEN STORAGE 1 1 OPEN STORAGE 

AREA 1 1 AREA 1 1 AREA 1 1 AREA 1 AREA. 

~ 1 1 1 1 11 
J, 7 ~, ,,,• 11 

r
1 

IRQ/RO TAAFFICI 
·- . 4,12>m2 · 1 1 · 37SOm2 1 3.150no2, ~ • 5,625m2 

1 
. 1 . . 1 1 1 

: 1 1 1 1 1 ' ' 1 1 1 . 1 
1 t' -~---J L ____ J L ____ J L __ ~_J L--~----

L..IGHf POt...E 

® APRON APRON' 

~ - PRESTACKINGZ~.::._ _____ eL.------ PR)~~ING~NME 
. ~ M M GANT~Y 1 M 

---~~<:::_~~~~78E~R~TH:B~.~==~==~~~~ BERTH A 

FIG. ji 22 TERMIN·AL POR'I'W\I~U\ p J\R7\ usos !>-HJLTIPLES 
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1 1 
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.·. ; ,:. ,· 

4 ·, ~ .4 •- 'l'ERMINJI.t.F.S PJ\R.7.\ t-1JI.~JBJ() DE r.UNERALES A G:RAJJEL • . ,· ' 

LA t\EC~J'.lÜZ.l\CIOi'~ EH E:>TE TIPO DE INSTAIJACIONES Sf:: 

HACE NECESARIA SOBRE. 'fODO SI LOS TUNER~ES A. - -

·'i'Rl\.NSPOR'Jl..?\R SOH DE BJ\,TA LEY y¡,_ QUE PJI.P.A HJ>.CER -.,.. 

cm.-1PE'l'I'l'IVO SU COLOC!I.CION EN EL HEHCADO IN'rEru·II~-

CIONAL POR VIl\ H!IHITIH?\ SE 'l'IENE QUE RECURIUF: "A 

Er'IBl\f!.C./\CIONES DE Gl~]\~\I POR'l'E. CUYO VALOR Y COS'l'O ~· 

DE ES'fl\Dil1• J:i~N PUERTO ES . ALTO,· Dl~;IHJ)O !>:. LO ANTE--

RIOR LA PRODUCTIVID"I\JJ i::N PUER'l'O DEBJ~ SER 'I'l\.L, ··-

Olffi T:..A PEHMANJ~t,ICil\ EN Bi\RCO EN PUER'l'O SEJ\ MININO. 

J~L VOLUMEN Y· 'l'IPO DE PRODUCTO NOS INDICA LAS CA.-

L~_1\C'I.'ERIS'l'IC11.S 'f TAt•'il\fíO ngrJ . EQUIPO DJ.i: CARGA Y DES 

CARGA, ll.SI COt-10 DE LA PROFUNDIDAD DE AGUA QUE SI.::· 

REOTJIERE Pl\RA EL BJ..RCO '1'IPO QTJE SE ESPER!\ ARRIBA-

RA AL PUERTO. 

t::L COS'l'O DEL TR.l\Nf~Pú:R'l'E .HARI'l'Ir.IO SE RBDUCIRA AlJ 

l\..UI1ENTAR EJ ... TAt•V\fÍO DBL B.;q_RCO. PO.H. LO QUE SR DE-

Hl::f?.l\ TENDER 1'. .LLEVl\l~. A UN NINU'iO LOS t~OS'l'OS DE -

'l'EPHHJli.I ... J;.J.., PROPICIAR, I~A HECANIZ.l\CIOl'-1. 

P7'-PJI PUER'rOS COH AREA.S ADECUA.DAI,1l:NTJ•: DISPUE:S'I'.l\ .. t:} 

P:'\HA BL r.ll\NE,JO OE J·:;r:N.ERA.LES, 1::1. 1\Lt-JACENAl·HP.NTO -

l\L DESCUBIER'l'O ES I,O t--1.7\S ·rfNC'D\C%A,:bO. 

EN PtmR':rOS co~~ ARRl'.S HESTRINGID.AS, CON FUJ.m'.l'E"' .. 

' . . 
PRP.C::IPITAC!ON .. , PI.UVIJ'L Y! CON FfU!:CUl;:NTES RA.FA.Gl-\S 

PE VIEN'J'OS CONVIENE IN~'l'.?\Lt\R BODEGJ\S ESPECIA.T.IZ7\ 

!lAS P 1\RA EL 1\I.~1llCR:\JNUEN'J'O DF.L l\HNER2\L, LA CU.t\L 

P:r:'O~l'EGF:Rl\. 1--L f.-JINEP.l\L m•: LA HU'.'!F:DAD Y A L1\.$ ZONAS 

111\.B I'i'.l\DAS I.AS P RO'I'E,JE DEL POLVO 
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VAlUOS TIPOS DE. CA.R.GADOHES Y DESCARGADORES DE B.AR-

COS SE MU:P.STRAN EN IJAS FIGURAS • 
LOS . S ISTP.rtll\8 DE ALHACENAl'JIEN.'rO SE MUES'I'RAN EN FIG. 

No e·. 2. fO \ . .,·2 ,; UNA DVWOSICION DE 'J~g'RMINAI .• DE I·I!INE 

.RALF;S ES LZ\ HOS~'RADA f!:N FIG. #. 29.- • 
.,. .. 

..· ... , •,,· 

... 

'.·,: '; ·, 

. '·' • 

.. ~ ··. . ·.. ·~ ; . , .... ~~ ., . 
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I•'IG. # 26) 500-:2000 TON/IIOR?\ DESCARGADORES 
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(""l,,..,__,._lli--¡Grab 
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S00-700 'J"()N/f!OR!I 

.;;· ··· .. 

1' • 

E("~UIPO DI:: 7\piJ,?iHIENTO EN 'l'IEHRl\. ·· 

'·.t . 

.•.. ·.· 
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• 
Overhead atacking out conveyor ---~~~ 

Underground reclalm tunnals 

: . ~ • 
·(.·. Stacking ...... ~-v~....., . , ... :.~ · . . r,·~ :. 

· ... ·.·.~~- '- t ··,,¡.}. 

,, .. 

Feed openings 

FIG. -~ 28 BODi~Gl\ MECNH Zl\DA de f'HN.f:Rl\LES 
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CUiC y,-. S.J f.~:·ICIONO, . .ESTll ;{ÍPO D.U .13l·iDAP.CACIONES NO REGlSTl:A UNA ... . ,. 

Pl:(.;1WNC:LtillA TJ..:J:lJiliJCIA AL r.ICllfil·wt:'.l.'O, lO CUAL SE PUEDE OOSJmV;·.R EH l./'. TADIA 

~JO.- i , T()l.L'.J>A DEL LID!~O !lE AI.CNZ.O D. QUINN,; PARA ODTJ.!Wm V.S C:'.H.'\CT.f!HI~ 
' .. •. ··' 

TIC¡.~ TA:WS ca.:oi TOIWL\J~ DE RB.GlSTl'.O DRU1'0. (T .. B.,. R.)"" TONElAJE NE1'0 -­

.(1'. R. n.) l>LiSPU~Al.ti.UHl'C (D). PESO}·IUJ!'\TO (P. M,), ~.E 'PU!3DE ODSJIWAft iA­

GI(o'.T!lCA t:o. f .: D!! lA TJ\13U\ :y Dli IA:GltAriCA Sil. OBTIUN.B QUii .EN TEPJ.ID·lCS G~ 
. . . . : . . . 

N.C!{AI.i!S EL CAI.J\DO u·~x¡t.lO NO SOD·R.EP,'\SA ·LOS 10.;66 ··l·lTS.,. MANGA Di 25.00 MTS., 

'( 1!UL1 L\ .,!SI.O:lw\ .US DEI. ORD.Ull DE. LOS 1{>0.00 MTS. 

l'!lP.COS PORTA. CCll'l'.UNEDO~S• 
1 

1· 
ES"l'UIJlCS DilSARROLLADOS PCR IJ\. COJHSION DEL Tl<J\NSPCI'.TE ~I.'~P.ITU1C -

Dll LA JUNT/. rnJ CCi-lHR.CIO Y :DESAR.'Il.OLI.O DE IJ\S NACIONES UNIDAS, CÓNCLUYllN •­

(¡ UE I,J.~:;>. CA:t-•.C!B!~!STICI~S Dll l1S1'~ T~PO O.ll D.\!\CO SOlf U.S QU.ll Sll HUESTRJ'.N A ·­

CC·NTD'lUilCICN: 

DU~Ul:$ PO!l1'A 
-co;~Tlit :lWOIWS 
D.Jl IJi:Íl·li!!lA -

CAJ.lACIDiJJ DE 
CCN'l'BN:.!DC• Rll S 
pH 20 P r.ts o . 
SU ~~UIVJ~lliN. 
CLA,., .-

C.!lN!.iH;lC IOl~ 700~ 1000 

Bli¿U.Li:.; VCHTA 
CCN'l'.i~J~DOP.US 
~jl ~!iGl;1Jl.>A 

G.UNllPJ\C I0H . . 
DU.,!UZS P(•!lTA 
cc-:rr..:; :;¿uv1~s' 
ü!! T.~~\~_J:v~ -

1500 

GJ.iNllH.,,•Cil·~l 250.0;.,30.00., .. 

T.P.M,, 

'.'·. 

11000 

. 300p0 

,,· 

~S LORA 
TCtrAL 
.'<:,!) 

170' 

225 

MANGA · CAIADC 
TOTAL . (M) 

,,_.,r.o 

. 25 s.o 

U •. FLOTA D.!l BU~UES TAN~U.llS O!l'PETP.OLSOS l·lliXIC.tlllOS TIENEN I.AS - ~- ·-
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CARACTERISTICAS . DE BUQ'UES. 

REFERENCIA: •,. 

11 8 ... : T,corlo dol u que . ). 

dul. !nQ. Noval Godlno 

. ' 

·, 

1 WtTRO • i. 28 pfllll 

'• 

. 1 
~ ' 

,· 

(o o~ 
r-~--~--·r-~----M-~14000 

·-r2 ooo· ., . ' 

1----r---+-(3~0 

-----~-+-~~~10000 

190~0 
:~V--,.--1aooo. . . . 

~---r-~7000 . 

llOOO 

~c-4-----~----~----~~2~ 

::;;..r.~-----+---r---~i-~-+-l,óoo 

. ~ ' 

.1 

1 ~ • • • 

PARA LA LEY OE VARIACION DEL. .. CALADO ·CON LA ESLORA 

LA SEPARACION ENTRE DOS ORIZONTAL ES DEL piAGRAMA .­

EQUIVALE A CINCO . PIES,' 

. ' ' 

.. 

BUOUES DE 

200 PIES DE 

. ES.L.ORA 

. 1 

•' 
/ 

' . 
' 1 

·• 

.. 

'' . 

·' 

BUOUES OE 
~00 I'IES Dt: 

.. ESL.ORA 

kOTA: . 
ESTA GRAFICA ESTACAL.C~OA DEL. L.IDRO "INGENIERIA MARITIMA" DEL. 
IHG. AOOEATO UUSTAMAifTC Y OTROI · AVTOillllt, 

,•:•-?oO• - ... ~=az-=r;·•R ~ ... ,., 00-•' ~OoO•• ·-·-=av·•·- .""! 1 ~~·A f 

t.• ESL.Oói4 

P.a PUNTAL. 

Ah MANGA 
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S IGUIJ:Jn.'.CS C.•\P . .i.C'l'~:t:4.ST!CAS (T/.;3L'\. '2. ) .. -'ll'.S C!\N~CI'.i.!P.IS'l'ICAS 1-'IJ. · TA FWI'l~ . ·-·~- ... ,, 

w.JNuv.L s.:: l>CDIVJ-S cn!Sr!nv,\n UIJ u 'l'AOLA NCJ.~·rc:.~,·.DA D~L LI13'¡fo' Di ALCNZO - -

IJ. c¡unn-; y D~ L"\ GIV\FlCI\ :·:o. 2. 

Di.ftCOS PAl.v\ TP.!JISPCn-r.a Dll MD1iML,. 

LI'.S lJD.ffi¡¡s !C~J2S Y 1'.END!!HCIAS. POD.Rlil-f OBSllRVt.P.s.::l EN 'U. Thl3'YJ~ NO •. &.; • 
. . . 

DE Ü~ CliAL SE -OO'l'WN.I! (.:un .E.~~ ':LJ1PJUÜC~ G.aNE!tAI.ES. SE POD!UA CCHS!DERi.!'t.QUE 

LA ll:-:IlAP,Ct.CIC'n D2 l·lJ\YOll- TN.ll\1~0 ES D~L Or1.DB~ Di 12,80 HTSg Di! CAI..".DO,- - -. - . . . . .. . 
\ 

230.00 l•rrs. DE. ESLOH.t~ 'J.'Cfl'AL, l·ti:.NGAD~ 31.,00 MTS. 8 PUNTAL D.S 19,00 ~rrs •. 
'. 

BARCOS. llSF EC!ALIZ.~S. 

! 
1 

A),- BAP.C0S P/dUI. TPJ\HSPCrtTI.LDll G/'.S 

. D) ... BARCO~ TJ.iPJIO. 

C)o..,; T~O i,A~U Y SEABllS . 
. '·. 

D).- DE P.üSCA. 
··:· .. 

u.sn.- '!.'nJo DJ D/d1CO PoitTA.::a,~J~CAiAs, sti C:ARAcrE::u~TICA, Prtrncr--. .·.-. . .. . . 

I'AI •. ES <:u~ UISPCN.l! D~ UNA GUP.A n,¿ 500 TON •. lAS nAl~CJ\ZAS.· L\Sli . .T)2~;nN UN1\ ... · 

CJ'¡pACIOAD DE 3so 'lX.:H.
8

· (18~74 r.i. X:9 .• so··M • ." X ·i.~4 M.)···sÚ~NDO 2.74 AL w\J.A 
·. •. .. . • • . 1 • -

1>0 A P 12NA CAI'.G.'\ o "i lOS ntnuus THi:..\lSPO~\TAÚ DE 73 Y S9 DAnet~AS • 
. ' ~ 

snADill:.- TIPO. DE OA_l~CO.·l'PHTA-BJ\RCAZAS, ·Ttmm~ .. ;f.!'.l~S C,UOIERTAS '1 
:.: ;:·.: ·,: ' 

LAS DAR6\ZAS 5:3. SUB.GN A DOHDO ~~DIANTll Ulf.MON~J'.-CÍ\RGAS, V~S 'ni!".CA7.AS TIE 

N.Gl~ UNA. CJ\IlACDJAD DE 850 TON,., (29, 70 M. X 10,6'7 M •. X 3.25 ~1.) Y tM l3U!tí.3 

... -· 

DE PJ.;SC.A.- EN. ESTA ACL'IVIDAD, EXISTÉN .EN MEXICO, 'UN S·nmUH!!RO .... 

D.E liHDARCACICNES D::.:. VAIGOS TIPOS,. DESDE EL CAYtJCO,. Q.PEQU.CÑA Ei;\lMi(CJ\CI<..1I 

D.ll P.CSCA, HASTA 1.0~ DMtCO$ ESP.!.:CIALIZADOS PARP. .tA CAPTUn}. D.:n .A.'ftkl. 

,.1 • :· \ 

Sli ANllXAN ·us ~\fu\C.T.lil{!ST!CAS Dll JAS FWJ:AS ~", A~UN.Ím.J'. 1 ¡ A!tCHOV.UN 

T.nM, SAJU>IN,iiiV.D C:\.MAitON.URA Y on IlSCi\Nú.- coi~SilJEP.AI,ros·-soH· lAS n2P~2S.UN 

¡e<," 

·"';_, 
.... ·: ·-

·. ' ~~ .. 
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•• 

·~ _ .... ~ . 
'.· \,.\ 
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\"A.'-1'., tJ e_ CAI!A•;T8iUST~CA9 Dil .L.\ FlOTA D3 Jl!JQU~Al1QUE Dl: PErllOIZOS_l-3:UGJNOS-
---

,~ 

Al~O DE CONSl' •... ~·.B. R. ' . :. ·'!t. Jf. R • . . _ .. :· ' •. . . ' { . 
-~. H. ·.(·¡'O!l} -.. D. H .. U. ·.(Tmr) ·n .. ROS~A 
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Conrerencia de las Naciones Unidas sobre Comercio y Desarro!lo 

JUHTA DE COHERCIO Y DZSJUTI:GLLO 
Grupo P¡·eparntorio Intcrgubernarnental po.rn un Convenio 

:sobre el transporte intermodal internaci.onnl. 
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:CS:'.'lÜOL 
- O:d{;inal: ING:::..Es 

.ASPDGTOS TECNICOS Y FDlAimiE.~S DE LAS. TECiWLOGL'\.S: 

J.neXD 

HODERNAS DE TRANSPORTE UTILIZ!ú)AS EN LAS OPERACIONES) 
DE TRANS¡-'OllT:C: MULTD-10D."L 

gú'orme de la secretaria de la UHCT AD 

?kina 5, pregunta 10, cuadro del' texto (1972) 

Donde C:5~ 11 2 400 TEU" ~ebe decir i 13 000 TEUn. 

- Pk:tna 10, preeunta 12-t_Último párrafo_ 

Donde dice 11Deben mnnipuJ.arse 01 dej:>_e decir 11Puedén inanipuJ.lli'se 11 • 

P~gina 19, pregunta M., línea 1 

Dondo dice 11por metro cuadrado·· titU u debe doqj._!: 11por metro útíl 11 .. 

·:Página 35, pregunta 68, líneg_ ~ - -· 
. . ~ ... 

. ~p...r.frr.ase "parcial.'Ilenten .. j: 
. , ~ 

./ 
Gl~. '!5-52170 
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ASPECTOS TECNICOS Y FTI~ANCIEnOS DE LAS 'TIOC";NOLOGIAS HODEP.NAS DE TRANSPORTE 
UTTI.IZADAS EN LAS O,PEnACIOHES DE TRANSPQ:qrE 1-iULTTI-iODAI:. 

Liforme de la secretaria de la UNCTAD . 

lo En los ·periodos·. de sesiones primero y segundo del. Grupo }i¡·eparatOrio ~•1tergubernamental 
para un convenio sobre el .transporte intermodal internncional se hizo patente que la e 
falta .de informaciÓn y de datos ~decuados sobre los aspectos técnicos y financieros oe 

las tecn,olog!as modernas de transporte·utilizadas en los operaciones de transporte multi­

moda i constitU:Ía para los pa :Í.s es en d.esarrollo.· .un problema de e a pi tal imp~1~tanc 1.a. El · · 

presente informe ha sido preparado para. ayudar n los p~!ses ~h desarrollo a tomar deci­

siones.~~ en ;L"elaciÓn con los trabajos del Grupo y en el orden práctico .. eón respecto a 

1..8 unltarlzacipn en sus puertoso 

2o Para que la presentaciÓn de la informaciÓn y los dotas pertjnentes fuera lo más. 

cl;ara y sucinta posible.~~ la secretor{a de 1a· m~CTAD considerÓ que lo más apropiado seria 

,presentar un texto redactado en forma de una serie de p·reeuntéls y respuestas. Por consi-

.. guiente., 'la secretaria encargÓ. al~ Sr. Ao Behnam.~~ del Irak,. que preparase las respuestas . · 

a una serie ·de preguntas relativ~a·· a los tipos principales y el costo del- ~naterial u~ili-
, . . . ' . 

zado en.las tecnicas modernas·de transporte aplicadas en las operaciones de transporte . . . 
' ..... ,_ . 

:n\Ütimoda],. . · . 
~ 1¡ 

. ,f . 

Jo Ln lista ·de preeuntas y respvestas figura en el· anexo al presente· ihib rine 'y abarca 

el transporte marfti.mo -incluidos los buques-' y los puertos,~~ as! como el tran~porte por 

. ferroc~:rri~.D ~or ~arre~er~.~ ... Por :!as .de naveg~c~Ón ~~-erio~ .Y ~~r~ via .a~:re~: . Las. preg~~aa.1 
giran en· to:rnq a los distintos me todos de uni tarizaciot1 P.e la. carga que·.~~· si' ·bien en 

principio no son ne~eáarios 'para ·que pueda haber tran~;orte.:mlllt~d~l,. con~ribuy~n a que 

se obtengan laa_rnáximaa ventajas de esa forma de ~ransporteo 

GE. 75..:.49_'3ll 
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A. T&:NOLCXJIAS MODEl"UtAS JJE TRANSPORTE Y OPER.ACIOJIT.S 11ULTD10DALES •• 
· lo ¿Qué ei el transporte mu1 tirnodsl internQcional? 

El transporte mÜltimcX.fal · internacio~al co.dsist~ en el porte de mercancías de un 

. pa:!s. a otro por dos o ~s m~os de tránsporte en.virtüd de ·un contrato único 

.;..·eT documento· o contrato de transporte multimod:81 :'('.m)- ~:':pedid~ po;r la pe:csqrJ.& o la 

empresa que organiza ese servicio -el operador de tránsporte. m:lltimooal (OTI·!)- y que 

aSUllle además la l'esponsabili~ad de la ejecución de tÓda la operación. El sistema 

contrapuesto al transporte n;u1 timodal es el transporte fragmentado. 
·· .. ! 

. . ',. . . . , 
¿Cuale;; son las caracter1sticos principales del tronsnorte 'mul timodal? 

Lo que caracteriza al trlU1sporte m~ti.modal es ·la naturaleza de la réiáciÓn 

contractual entre el Ol'M y el cargador. El orM actúa ·corno entidad con personalidad 

;jurídica propia que ofrece a los. cargadores un .contrat() .único· paré el porté. de 

:mercanc:!as por más de un modo de transporte. 

;1. ¿Qué se ·entiende por transporte de puerta a puerta? 

El porte completo de la niercanc!a desde el local del· expedidor hasta e1 local 
• • - l 

··lel destinatario. 

' 4. ¿Ha de ser el transporte multimodal necesariamente de· puerta a .puert&? 

No. Puede ser de muelle a. puerta, de muell~ a alma2én .en el. in~erior, d.6 :p· .. ¡erta 

a mu~lle/ de puerta a -~lmacén' Ém .~1 interior. y de almacén. e~ e,l interior a a1macén. · 

en el interior. ·,Ahora bien, las v~ntajas ~~den ser mayores si toda la operación de 

transpo~e se :pl~nea y realiza \~·amo ~a ope;ación única.~-~ puerta a puerta o 

"5~ . ¿Qu~ modos de t~ansporta pueden ut:Uiiarse en el tran~porte mul tim~d;al? 
. . -- ... . - -·· .... :7.-:-~-~; .. ___ '. ·- .. . . • ... 

.. , f. -T~os los modo~ de. t~EI~:s.p.cite -P es deci;r, .Por. y~~~%;flt~,' p~ carretera, por 

.i .r1rroc~~ril, ·por: v:f.a aére~ ~ ·¡;~~ v!as. · Q.e ~vegacl,Ó~¡·lqt·~~ier, que sean compatibles 
' . • • •. . • • ,. .: . 1 • 

. :!on las unidades de mercancJ..as acarreadas. 

' 6o ¿El transnorte mul timÜdel, ).supone automáticamente la unitarizaciÓn de la carf!a? 
. .. . ...... - -- .... · . . -·--

No~ ... ~--t~~~~-el .. tr~~;;~it~ multillloaal es ':compatible también con la carga f:roac-

cioilada. . Sin embargo, como el movimie~~o ,de. caz:ga fraccionada entraña ¿peraciones de 

~pulaciÓn d~ la. c~·rga en cada punto da. transbbrdo. de la cadena de transp~:te, q~:.á ..• ~ 
: sea dif.:Ícil que un solo operador asuma la responsabilidad de toda la opara?l.on y enuta . . / 

~ documento Único de transporte directoo ile alÚ que el transporte multiinodal interna··· 

cional ofrezca su máxima utilidad en relación can el ·transporte unitarizado; de las 

diversas fo:cmas de wlitarizaci6n, el sistema de contenedores es· el que mejor se presta 

:at transporte multimodal internacional, ya qu.r:l permite la máxima protección contra 

daños y hurtos, 



Año de entrada . 
en servido 

~ ·. i, ;:rmera generac on 
1;(1968) . . . . 

.· se~da generación: 
·{1970) .. . 

.. Tercera generac.iÓn 
(1972) 

·. Velocidad: 20-2 . nudos 
al.gunos.a1canzan 

. : -los 33 nudos) · 

Bu~¡u,es celt\lares 

Capacidad de 
~transporte de 

e ontened or:e.a,. 

. . . 

Peso 
¡maerto 

750 TEU . 12 000 T 

30 000 T 

Eslorll 
tntn1 

175m 

225 m 

35 000 T- 275 m 
50 000 T 

. ; 

25m 

29m 

32 m 

Bugues tÍpicos de cargagenqral y contenedores 

' ··-

Capacidad da 
transporte de Eslorá total 
,9ontenedores 

792 TEU 202·m 

233 TEU 171 m 

247 TEU·'· ... ·150m ...... 

lvú:lnga total . 

-· ·-·· 23 ·ID 
: • ~· ·z • ' _,•.;. •. , 

23 m 

22 m· 

· W,pcidad :' - 16-20 nvdoA 
Buques LASH (buques portadore~}~ 

(ClaGe Delta Har) , 

Calado 

10m 

9 
·· .... g .. m·:. 

m··¡-¡¡,... · r¡1c:. .i~ .l.) .,,_.J.;; J 

Lrc:,:c 1 
p~¡:,i:a .. ;¡ 

8 m 

12 

Capacid<]d dé transporte . 
de contenedores . · 

-----=o~~rres . •·. 
Peso mu~rtQ :Eslora totaJ; .. Manga total Calado 

'' 
...... ; 

288 TEU y : •.-.. 
74 gabarras LASH . 

'1 . ··: . ;_ ... 

41 000 T .272m 30,5 m 111 62 m 

Velocidad: 22,5 nudos. 
_·,.:· .. 

·g/ El buque portagabarras tipo LASH tiene una popa ancha en ro'rma de U provista . 
. . de unas estructuras que sobreoalen del cascó y sirven para las operaciones de ca'rga 

..... ;. y desdcargaib. Paran· descargarb las g~barras se :utiliza una ~-pÓrtico do 510 tonelodas 
-~ . monta a so re ra es. El uque es del tipo ·je cubierta u.nica con 11:1 superestructura 

·. ~ proa •. :,-·· ·~ '\. 1"' :· 

: ·_:, 



;:;.;¡ ;.:,¡ "·'v.J..')/.l.) 
J...---.cz.o..!. \,, 
;:xi~i;:..J 7 

'11. ¿t:~ll:i1.Q::Lf2.D_:'::_q_s :tn~t.g_la~iQDQ..9_d'3_IIl!lni:miJ. .. M~ión.a bo!'.Q_o de .1..9.fl . .hld9~ · 
r•ol.'tacon'..:-e.'lc::lore s? -------- .. ·. • JU.guno;.¡ buques portoc:ontonedor.r:s no van pr.:>vistos de aparejos de -carga. En los 

demás, es ¡::osiblt... c·,J.."!lqu:!.or combinaci6n del sigü.i.ente Jllaterial de manipulacién: 

f2!lcant~:...~~ caree l!i:r~tcrios dP. t::L'an potensia: pescantes ~e carga oade:rno 

provlsto _ da-~ ;)s ~ant:Úlo!J giliilelos que peliniten ~ movi.Júert,~:~ _gir~torio y 

·ba8culcnte sin tcnsione3 excesiv:Js, 

_ .. ,_ GrÚ~ s e o cgbi~rt.!L,r:~>~ele s: grÚas montadas sobre una platafo:c·ma ··gitatoriér _ct.r;nm 
, .. '.··: 

d:;, tC.l manero qua pueden funci.onar juntas o independientemente. 

grúa:J..:.::._l)Órt.!9..Q~ c.pnroto de elevación mÓVil cuyos_ pies se despláz~n a lo largo de 

cmbas bandas del- bu_qus. La viga entre ambos pies sostiene _un_ -?arrjJ_lo que .. lleva 

el mE\teri31 éie izada y que está ~otado de· un m<:JVimiento de traslación por el 

: · travc~s del buque .. 

!1P!2'!!€1.!::D1:C?;Els (buqw~s p0rtA~abarra~}: mecan:Lsmo de elevación ·hidróulic~ 'situád·o en 

1~ popa d.-;1 buque que permite la carg~ o de~car~o de los. c-¿nt~neldo;e~ -(e~ ·_g~~arras). 
r:st_;!bn ne_9anizad_fl: dispositivos autámatizados de las bodegé_ls para facilitar el 

cespluzamicr;_to horizontt;sl y la estiba de los conteneddre·s·~:: ·· 

- VcJ-t:fr.ulos d.sL.!2l.lÚ-nforma bajq: tipo de remolque que pernu~ },á_·:~~~a utilizaciÓn .• 

del espacio en _los bucruea Ro-Ro. - . "- _ . _ 

·- . J::!_¿;t;:lr¡cirmcs. de gcr.eso: tales como rampas en la popa o la a¡eta de los buques 

·'·Ro-Ro que pel'llliten el acceso del equipo de tr'ansbordo. 

-__ .:Cm·rot:!ll§l.5-n0rtico-de ~iJ.uet'3 ·baJ§.: equipo uÚlizado en io_s b~ues Ro-Ro para 

e:::~borcar y docemba:rcar contenedores, gra.nde:s plataformas y otra~-- grand~s unidádeso 

l~~., ·J. r:u_:Ü E'U'l c~.3t0 5r.c1ic§.t!]:vo· de .. a].gun~s do esos. buaues~:. -· :: · · 
! 

· Buqu:1 po:;_•tnco .. tenedor _para eJ.. trrui'spo:tte de 800 conteneá.ores · 
:. , ; 

de carea ueca y 400 contÁnedores frigoríficos 
• 1 

(25. roo TPM-22 nudoe) _ , . ·.-

.. 
------

: ·~ : 

501 6 ~illones de 
dÓlares 

:;) DG:too obtani~tos por cortosía de los edit~es del Fni!J2..lay Journal.; nivel de 
precios n mediados de 1975 o· segÚn l~s cotizaciones publicadas on la secciÓn' ."Ventas 
do c'•¡ques" dal FFt~-rnUY Jour...n~J..., núrrieros d~ febrero a junio de 1975.. Los precios de 
las·gabn!"ras·LASH y Soabce haZ\ sido toYnado$ de Container_hltion International_·- · · 
Yearbook, :r'"J:974. · . '~ : . ' 

,:...· 

·.·' ' 

\ ' 

\~.1 w-· 



• .. -·" 
c~racter:fatica.:>, pue<!e · utiliz!l.l'ce--repeti.dnmcnte . ..o· -s0r· ¿e::;~chablc. El tér..G..no ?cletas 

c·&npre.ndl:l-ÜlS paletas ¡:.lauas1 las paletas-caja y .lLJ3 pal.ctas, eÓn montante::;: 

1 . - La paleta rlar.o ea una .Birlplo ba:;e do 1ll10 o dos pisos ~in ningu.r .. a 

. ¡6. 

~u!X3rcstructura¡ 

La paleta-caja os una paleta plana con -tma estructura en forma de caja, ccyos 

-lodos pueden sGr ele red o maci::~o3 y que puec:Ie tener o no un1l cubie:rto; 

. • ~a paleta con !1;onte.r,tae eu u.na paleta plana .con moj~tantes de esquina ajustables 

y largueros da.3!1loiltable~ • 

Los recor.1endacione:: de la rscfJ/ sobre las dimensiones norrru:Ues ·de las paletas de 

.. dobl~ piso para el transp~rte di;recto d~ :me.Í'canc!ns y. ·d~ paletas de mayor tamaño para. 

loa mismos fines, :o;on .la:~ siguiente~: 

Pulgadas 

32 X 48 
40 ':x 4B 
32-·x 40 
48 X 69 

·48 X 72 

Hilímetros 

800 X 1 200 
1 000 X 1 200 

800 X 1 000 
l 200 X 1 600 
1 200 X 1 800 

17 ~ ¿Qu6 es un contenedor? 

Se ha dado deicontened.or.la sigu.ie~e- dofinici6n i11ternacionalW:- · " · 

. b) 

e) 

. un elemento del eq{dpo de transporte 
, . ; 

de caracter perma¡1entc y por tan~o suficientemente resistente para _permitir 

su uso repetido; · 

. especialmente· ideado para facilitar el porte de mércancÍas por uno o varios 

modos de transporte, sin manipu1a~i6n int,ermedia de la carga; 
. . . ! 

provisto· de dispositivos qua pef1Uitan ·'su fácil manejo y, en particular, su 

transbordo· de ~ modo· de· transporte a otro;· 

d) . diaeñado de maner~ ·que· sea fácil: de llenar y. vaciar; 

e) de un volumen interic;>r de un met~o cúb.ico (35,3 pies c::úbicos), por lo menos • 

. El término conte~dar no 60m.prende los veh:Ículos ni los embalajes :de tipo corriente. 
' . 1 . 

. . . ... . . ·. .. ... 
~ ... .. . : .. i 

'. .·~ 1 

9} ISO 19S 1961 y R,3~ 196J,. 
§}.ISO~· 

o 
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Contenedor de ·ac.'3ro ~0-ples 

Contenedor de acero. 40 ¡:ies 

Contenedor refrigerado 20 pies 
.. 

·.Contenedor re frieerado 40 pies 

1 900 a 

3 900 a 

4 500 a . 

11 000 a 

2 500 G.ólares 

. 4 500 dólares 

1 000 dólares 

14 000 dólares 

·"2l;;· ~¿Pueden transporta~·Ee ios conter~ecl.ores por todos los modos de transporte'( 

En general, sí. No .obstante; los contenedores-transportados por buques se ajustan 

generalmente a las normas de la ISO·y no son compatibles cun el transporte aéreo • 

. . 22. ¿Cuál~s son Jas dive:rsos sistemas. de .ma.~ac.ión de los contenedores? · 

l. 

2. 
. · .. ·, -:··. 3· . 

. :O: c.'. 4• 

Sistema ordi_m.rio de ~anipula.ciéin 

Sistema de transbordo . por elevación (].ift~o¿1/liít- off) 

Sistema de "trci.nsbordo por rodad~a (roll.:.on/roll-·off) 

Sistema de transbordO por flotación (float~on/float-off) 
.. : ... • 

·2}~: ¿En gué consiste .el-sistema ordinario de manipulación ·de contenedores? 

·: Este· sistema. se suele emplear cuando el movimiento de contenedores es limitado, 

. esPeci.8.lmente c~o --~sto-~ ~on transportados en buques de línea corrientes. Los 

-~n.tenedoz:es puet3:en cargarse en el buque empleando los ?.parejos propios de' éste, y la 

.. . ;.:di~~arga ·e~ el ziruelle~ --~\3 efectúa con estos aparejos o con grúas· instaladas en tierra • . · . . . . . .. 

·ros ·contenedores pueden ser transbordados directamente del buque a-vagones de ferroca-

.-~:.<~ir~~. o vehlculos de carretera;· o bien trasiacia.dos con camiones plataforma o remolques 

de muelle a una zona de almacenamiento cercana. La. carga y descarga de los vagones 
1 ' 

: de· ferrocarril y vehículos de carretera puede efectuarse c~n grúas móviles, grúas 
. . . . . . . . . .. · .· . 
P,é_rti~o, carretillas de horquilla elevadora ;(otro material análogo. 

'· • t •. 

24. ¿Qué es un sistema de transbordo por el~vaci6n? · · 
1. ' 1• 

' . 

Se trata de un sistema usual· cuando el tráfico. de contenedores es regular y 

considerable. los contenedores se-descargan del buque util:i,.zando los aparejos de 
• ' 1 • ;· 

éste o bien grúas ñe gran potencia 'instaladas en tie'rra; en la mayor _parte· de ·.los 
. ' ·. , 

caeos los contenedores se colpcan directamente eh\m camión platafo~a, en un. chasis 

semirremolque arrastrado por 'un tractor de carretera ordi~rio, o en uii -tren de chasis 

consistente en un tractor que arrastra ciert~ número de contenedores hasta la zona de .· n.' 
· · · . !} Cotizaciones de f~bricanteH de la RepúbliCa. Federal de Aleinania, Érujetas a 

fluctuaciones (febrero de 1975). . . o· 
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• 27. ¿Cuál en son los dfferente·s tipos de remolques gue ne emplean en la 
manipulaci6n y el transporte ·de· contenedores? 

Remolque plataforma: 

Remolque de.chasis sencillo: 

.. emirremolque: 

·.·, 
; j. ···• -v· ....... - •'' ·~ . :- ~. ~ .. 

Chasis plano: . ' . ' . . . 

Chasis de carretera: 

Remolque bajos 

Un chasis con una platafo~ de madera y eeneral­
mente cor. un tabler~ delantero. 

Bastidor sobre ruedas en el que se colocan los 
contenedores para transportc.rlos por carretera • 

Remolques 
dela.ntera 
o, cuando 
soporte. 

sin rnedas delanteras. La parte 
se apo,ya sobre la 11llida.d de tracción. 
está separ-ada c.e ésta, en patas de 

. . . ' 

Remolque o s~~~~molque dotado de ejes dobles. 

Chasis remoi~~~_.~-¿~11 superficie totalmente plana,:·, 
sin los rebordes de los remolques corrientes. 

El remolque especial en que se colocan los con­
t~nedores para ser transportados por un vehículo 
o una unidad·de tracci6n de carretera. 

Remolque de silueta baja, empleado en los 
buques RO-Ro. · · 

e Semirremolque de toldo a Semirremolque de costados bajos y pared posterior 
abatible. Provisto de ani11as·metálicas y lo~ 
impermeabilizada. 

.. 

Semi.rremolque extensibles 1 

5emi.rremolque de volquete: 

.. 

:Bogies 

Semirremolque que puede extenderse, en general 
de 40 a 60 pies; tiene ranuras y clavijas de 
cierre simétricas. 

Semirremolque con dispositivo neumático de· 
desparga. Levantando un extremo del'contenedor, 
permite volcar la carga a granel en silos·, sin 
nec~sidad de emplear otro equipo de m;mipulaci6n 

· en los puntos de entrega. 

Jue{so de ruedas especialmente. destinadas a . 
emplearse como ruedan traseras bajo los contene­
dories o chasis.· 

Tren delantero: Juego de ruedas.que ·puede colocarse en la parte 
delantera de un sernirremolque para convertirlo 
en~ remolque de cuatro ruedas.' 

Existen modelos adaptados a los diversos nú'.meros y longitudes de contenedores del 

sistema modular de la ISO. ... . ~ . . 
• 1 

Loa semirremolques .especiales para e¡ transPorte de contenedores corresponden en 

general a una de dos categorías principal~e: los des_tina.dos a transportar contenedores 

. '.ntro d:el per.ímetro de un termi.na.l o en las operaciones de transbordo de un buque Ro'-Ro, 
'-....,....-·"" ; 

. . y loa ~le<!.dos para transportar contep.ed~res por carretera •. 
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32. . ¿Dobe el cargador o usuario pa~r por una carga completa de contenedor 
aungue envíe sólo un:1 carga parcial? 

Fo, en tal caso el carga.d~r:-·paea·un.·:flete :basadD-·en ·un pest>- o volUii:ien-LÚ.r;.Í;I:lo 

de utilizaci6n. · 

33.. ¿Qué es una "carga ::oznpleta d'e contenedor" {ccc)? .. 
L.~ ·, .... 

Es la enviada en un .co~~~me~or, eeneralmente cargad·o por un cargador o un agente 

de ¡;rtipaje, a un destinatario_, y por cuyo transporte se paga .la tarifa de contenedor 

completo. - . -·-----. - .... - .. -·-- - -

........ 24· ¿Cómo se es-tiban lo~1 conteneclo:~:es en los buques? 

la._ estiba de, los -contel!edo::-es ·v-aria según el tipo de buque. En los buques 

corrientes de cert;a .fraccionada, los contenedores se .. colocan unos junto a otros en .. ~~. ' 

sentido lo.nei tuqinal, en la cubierta y sobre las tapas de las escotillas y se afianzan 

mediante dispasi ti vos inmovilizadoreo. En los buques portacontenedores celulares, se · 

apilan verticalmente en células con capacidad de hasta nueve contenedores. Las célulAs 

están provistas de guías especiales que. permiten EÜ fácil deslizami~nto de los conte­

nedores •. En .la mayoría de los. buques portacontenedores se apila del 25 al 35% de los e . . . . . . . 
contenedores s_obre las .tapae 4.e las escotillas, que tienen disp::>si ti vos de anclaje . . . ~· . 

adectiad·JL• En los buques po;rtacontenedores más ·pequeños que carecen de células, los 
1 •• ·,.: • • 

contenedore~ se.,llevan en ;I.aa bodegas sujetos con :barras • 
.:. .... 

'. 

· En lqa buques Ro-Ro, loe contenedores. se .estiban sobre cubierta y se afianzan . '.. : . - .. - ·- .. . . ¡ . 
· co.n disposit~y~s de a.ma;r.:r_~,,. .o .. pé-rmanecen s_obre remol9-uea de diversos tipo~·:.durante 

el tranapor_ta .... -;-;:.~· .. ·,-::- . -·· _ 
, ... ,..._ f • ·- ~ ~ •••• 

; . -. . . -

; ' 

:•''• 

. •.•, 

·. .. . . · ... • . }~ -~~-- : 

¡· 
• '• •r • 

' ,! 

1 · . 
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.Ante la perspectiva de una uní tarizaci6n deben tenerse en.- cue.rrta..J..o.s· p·~tos cie 

transbordcr.y la ilirraestrU.ctura que el puerto puede ofrecer. H.::ty que cieterti::.:rr, aris.::.ás, 

hasta qué plinto los cargadores o usuarios se porcatan de lo qtie e::: lo. uni tari zaci0n y 

están en condici011es ·de organiza s\.1!". operaciones a base cie uni.deC.es de carga. La elección 

del 'mét.odo··de uni tari ~~i6n, que influirá en definitiva en 'las inversiÓnes 'C!esti..'"ladas 

a los. s~rvicio.:. _poi·tu~ics,· depe:lclcrá también del tipo de· merc:mcías que han de pasar. 

-.,..,:P9~ el puerto~ 
.. 

'-:'·· : Debe. dotó.rae a1 :J·ae1~t0 de equipo aC:ecuadó para la manipulaci.6n o modifica= el equipo . 

. existe!1te. · T¡;rubién ci'eben efec~tiuse en la rlisposición naterial del puerto los ca":lbios 

· : que sean. nece~ó..'ri·~~~.-· pi!-a ,_ü !nc,.rinC.ento de les unidades de r.argá que, segÚn se prevé,· 
'. ,. 

han de p2.aar por f.l puarto. Por ejemplo; habilitfU' lugares para estacionamiento, preparar ... ~ ". . 
··. Una zona-·oe. alnw.ce~am;i.ento .de contenedores o construir muelles adecuados. 

··-- ...... o -~ :·-~···. -· •••••• ··- •• ··-· •••••• ·~--·- ••• ···- ••• • • .,. • 

··. · 38.· ¿El hec!10 de gue el uovirniento de mercancías se haga por métodos mul bmodal.es 
supone un cambio en las operaciones del puerjQ?. 

·, . 

SÍ~ Cuando el movimiento de mercancías se hace por· procedimientos mul timodales, 

el as. operac~ones . del püerto son principalmente de tránsito. La manipulaci6n de la. carga 

· y la. estiba se ·r.educen al mínii:nC'. Sin embargo, en un 'J>uerto· de tipo corriente se_ . 

plantearán ·diversos probleraas nuevos, sobre todo en ei. caso de la entrega directa. 

Habrá que proceder a UD D. Vasta reorgaili zaci6n del puerto de modo que. S e. reúnan las condi­

~~ones necesarias para las operaciones de entrega directa a vehículos de carretera, . . . .. -... .... -. . . . . ··- . . . - . - .. . . .. .. . . . . . . . . . .. - .. - . - .•. - . . - . . . . ' . 

tremes .o gabarras. · Por'e-jemplo, la :m~iobra·-ciE~ ·los .vagtines.'·de:.ferrocarril constituirá 
.. • -- j • • ~ • • • 

· ·1ID Frobltlma importante a menos que se· creén las ~talaciones necesarias. La reculaci6n 

· de~ t1;áf~co por· cá.rretera es otro ejemplo de ello; la planificaci6nd.e ~sé tráfico y la 

meqida en que pueda'· satisfacer las exigenciaS del transporte:.multimodal iilfluirá en las ·•' 

operaciones del puerto. Las ope~aciones reqherirán menor densidad de mano de obr·a. y 

'·exigi!án más espacio abierto· del que ·se. disp:One en la mayoría de los puertos de tipo· 

· ... corriente. Habr~ q~e mejorar· los m6todos · ~ materia de documentación y de información. 

El movimiento mul timodal de las· I!lerc ancías supone ·1ina: comunicación ;nás activa· con los 

clientes· y los destinatarios •. 
'. ; 

· · 39. ¿Harán fBl ta en los puertos muelles especiales para manipular la carga uni tari?:ada? 

:-. Esto dependerá de la escala :utilizada 'y del sistema de uni tarizaci6n. Cuando el 

··moviniien:to de· contenedores ·no es .. grande la ~oni~a?i6~! puede hacerse· en los muelles 
.............. ~-~ • , . • • • " .. 1 • • • • ~ 

. corrien:tes de caig¡¡ ftacciona.d.a.) qu:é suelen .t::ónsi~tir ~en un espacio o ar-dén angostO"s 
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D. TERY~ALES DE CO~DJRES, DEPOSITOS E DiSTilLACIONES COil'EXAS 

·42.· ¿Cuál es la diferencia entre un muelle de contenedores y un terminal de 
contenedores? 

Las expresione.:. "muelle" y "tenninal" pueden denotar idénticas instalaciones • 

.Ahora bien~ desde un punto de. :v1:-sta tácnico el muelle es un andén donde ~ tracan los bu­

ques y donde los contenedores son.cargados a los buques o descargados de ellos, mientras . . . . 

'que la palabra -"terminal" puede denotar el muelle y la zona, por lo general co~t:i,gua 
• .- 'o • • • • ~ ' • 

:·a1 muelle, donde ·los contenedores son almacenados, llenados, vaciados y trasladados a· 

trenes o vehículos de carretera;··. Pueden establecieras también terminales de contenedore:3 

en puntos ,si-tuados en el ·interior. .. 
. ' 

43 •.. ¿En'qué cÓnsiste la explanada. en u~ terminal para contenedores? 

Por lo general el término "explanada" se refiere al andén para1elo ál muro del 
.. 

muelle y adyacente a ést~ donde se ·.clasifican los .contenedores ·para p~ceder a su carrra 
! 

·-o descarga con gr6as. 

. 44. ·· ¿Cuáles son los costos a rox:iiriados de construcción del muro del muelle de la 
explanada? 1 . . " · 

.. .. . 

a} Muro del muelle; por .. metro· cuaru::ado ~til pnra grÚa de 

contenedores ···' .' .-4.000 a 20.000 dólares EE.UU. 

·; ·ReUeno de. explanada por metro ~adrado _;;~:~j\~~~';i-::::'28 a 42 dólares ·EE.Uu 
.. ';'·· .-· .,:·::.: -~·.":' ··. . ' . . -~ ~-~~~-:~.r.:..:.~:{~\:~;.-.:: .'. . . . . 

· · Pavimento de hormfg6h ~ó esfal to, ;'por :\~::~~~-~-;,~··:_,·:: ·: . · . · · 

'metro cuadrado ·7 dÓlares. EE.UU. 
'·.:' 

·-

··• :·45 •·: · ¿Cufles son las partes integrantes de .u ... .a terminal de cori:tenedores? . ' 

O M<':_ ...... 

.... ·. 
· · a) ·. La. zona de· clasificaci6n que va 4el muro d~l muen·e a ·la zona, de apiia.m;iento D 

. " • . .. \ . . o 

b) . Las zonas de apilamiento y. el espacio reservado para contenedores ·vacíos y 

.. · .,t averiados~:.·- . · \ ! . . 
.. •' : ·- . ~ , . 

.·.:! 

.. ~P) ·-·--Los parques ~e._, ~emolques ~- :• 

.j !/ Las cifras ~stán ba~adas en datos .;ublica_dos en ' 11 Aspecitos-'.t.ecnicos ·ae los ·sis­
. tFas de .transporte de grandes contenedora~?:' (sr/ECA/170) Nueva, York'l970, págs. 106 . 

~-· Y 112,- y reajustados con l4"'7Bglo a los prec1os registrados en junio de 1975 en el: 
.. Jleino, Unido, con.fonne a un {nd.ice p:¡:-oporoiÓnado por -una '·firma _de· consu.l toras en· i'ngeni~:- •. 

. r.!a de. ese pe!s •. ·. . . . . . .. , . . . .. . . . . . . .. . ..... 
. • • ~ f • . • • • . ~- • • • • • . • • • . . "'-·--......' 
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c_r;ntenedores ofrecen una f6rmula eficaz~ en susti tuci6n del movimiento de contenedores 

de puerta a puerta, para los cargadores o usuarios que tienen cargas parciales o cargas 

completas de contenedores pero no cuentan con medios apropiados para· efectuar ellos. la 

carga. 

49.· ¿Quián puede crge.nizar una estaci6n de carga de contenedores? 
·-·-"·--·-·-·· . 

. . La:s estaciones de carga de contenedores pueden ser organizados por las empresas 

... · .. navieras, los transportis~s por carretera, los· com~rciantes al por menor que operan con 

mercancf.as homogéneas o. bien por el Estado en· forma de una reCl. nacional de estaciones 

de carga auspiciadas por él, f6nnula ésta que puede ser más ventajosa que la de un gran 

número de centr9s de grupaje administrados por entidad~s particulares. 

50. . ¿Son necesarias las estaciones de carga de· contenedores en \l!L.m:l~_r_t_p_apnde_ s6lo· 
se mueve un pequeño número de contenedores? 

. j . ' 1 
Sobre

1

todo si los contenedores pueden _trasladarse directamente afuera del puer-No. 
to o a un tinglado corriente de carga fraccionada donde sea posible efectuar su llenado 

y vaciado, siempre que las dimensiones materiales de los tinglados permitan la maniobra 

sin obstáculos del equipo de traslaci6n. 

51 • ¿Es posible instalar los servicios conexos, es decir, el tinglado de agrupaci6n. 
. de la carga, la zona de almacenamiento y apilamiento, las zonas de entrega y 
conservaci6n de contenedores en un lugar-que no sea contiguo almuelle? · · 

¡ 

,.,_• ¡. ·' , .. -~r. Aunque es posible· contestar afirmativrunente a esta pregunta_, debe señalarse que, 

en caso de qÍ¡e el tráfico aumente considerablemente, esta soluci6n impondrá ciertas li­

rnitaciones a las operaciones de manipula.ci6n de contenedores. Asimismo, al establecer 

los servicios conex~s lejos de los servicios de grúns aumentar ~n los gastos de capiÜu · 

en equipo de traslaci6n, disminuirá el ri tmc de manipulaci6n de la carga :Y se per·de- _ 

rá· flexi~ilidad, sobre todo en lo que. se refiere a la elección del equipo de traslaci6n. 

Por «üeiiiplo las carreterillas-p6rtico no son apropiadas para la traslaci6n a distancia. 

52. ¿C6mo pueden utilizar se los tinglados de carga fraccionada en nruelles comunes pe.~.:.!::. 
conteneñores y carga fraccionada on caso de cue aumente el tráfico de contenedores? 

·¡. . ; 

Si se transforma el muelle para dest~lo exclusivamente al movimiento de contene-:.< dorest los tinglados pueden utilliarse para ;el llenado y vaciado de cont~nedores siempre 

, ___ . ·que esos tinglados, por rru. ancht1¡ra y altura~ permitan la maniobra del equipo de 
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53. ;.Cuál~~.l_n):8._terlal_ nec9sªrlo. _p~n manipular ~. CR.-rga uni tarizada_en ~l _ _p_uerto?i/ 

El material diferirá~de un p~erto a otro según las distintas variedades de u~ida­

des de carga acarr .1do.s a través del puert·:. y según la confíe rraci6n física de éste •. 

_Ser.ía imposible hacer una lista completa de todo el equipo de manipulaci6n para tocias 

las -formas de unitarizaci6n. Ahora bien, el equipo para manipular la carga unitariza-

. :da en.los puertos puede consistir en cualquier combin.e.éi6n de: los elementos sigirient,..,.s; 

· · a) . Grú~~ :rn.ei:'tillo, grúas ele torre·,~ grúas para la· manipulaci6n de contenedores, 
• w :··--

.. g~s-rucmte, grúas ~6Viles, material para transporte sobre vagones platafor-
.. ·. 

ma (sistema· "canguro_ u y;· etc • 

. b) Carr~tillas de carg~ lateral, dispositivos ·de elevaci6n lateral y unidades 

·de tr~nsbordo· .lat~ral. 
e) ·Carretillas elevadoras provistas de una variedad de dispositivos: mecanismo 

.. :: :;~:t·'-de. desplazámiento later~~- horquillas extensibles, soportes con vástago, e 
· .... ~.~~.disp~si ~h~~- yorta/OO.X~es, brazo con gancho, dispositivo portabidones, 

~,. . k '. ---
prensares, .etc.- • ' 

-,. d) GatOs rodantes, gatos accionados mecánicamente. 

._.e) Material de acceso para los contenedores:. rampas de andén de carga, 'I"a.mpas 

.- m6viles, rampas levadizas, J?lataforroas elevadora~, etc. 

f) Carretillas-p6rtico. . 1 

g) Material de tracci~n:· rerr.olques~ chasis, tractores,· sistemas. -rodanter:; mmmÁ­

ticos o hidráulicos portátiles, "mul tifits 11 , etc~ 

. ,i/ El sister~.1 de tre.nsbordo por rodP:iura y, hasta cier.._o punto, el sistema de 
transbordo por flotaci6n, .n0 neceslta. el mismo ICt,aterial de eJ..evaci6n de¡ gran potencia 

. que el sistema de contenedores. Sin embargo, el :material utilizado para el transbor-
.· do y la traslaci6n 'de las Unidades· de c6.rga en tbdos los sistemas no es físicamente· 
• diferente. Aunque esta pregunta ha .. sido formulada. con respecto a los puertos, parte 
del material _enumerado es necesario para L--:anipular cargas uni tarizadas :en cualq:-D-er 
punto de transbordo y en los temins.les de contenedores. · 

. . . .. ¡ . 
1!1 .Los soportes CO!l vástago· se utilizan para izar alfombras, tubos, et·:~. · 

. . . . • . 1 • • . • .. 

.. El dispositivo porta barriles. ccinsist~ en dos pares de brazos' superpuestOs que 
·ciñen el barril. 

:· · El brazo con gancho es un accesorio que habilita la carretilla ·elevadora pai·a 
funcionar como grúa m6vil o • . : · 

., 
' -... ·· 

. . . i 
El dispositivo portabidones es un aparato de 

un gancho para izar y manipular uno o dos !bidones 
elevaci6n con moviMiento vertical y 
simultáneamente a modo de una eslinga. 

. . .Loa prensot·es son un cllspositivo consiste;1te 
las horquillas que permiten asir, aujétándola por 
solo artículo sin ayuda de paletas. l .. ' 

en dos brazos colocados en.lugar de 
los lados, una ur..idi:l.~ de carga o un 



e! ... 

:. :. 

. - . . .: .. . te éosto ap~cixi.tnado de Una grúa~pórtico es er·· sigmente: 

;. · Gr&i~p6rtibo e~onómica para le. manipÜlaci6n .. 
~: 

. : i:(i;3 · conteried6re si 30 toneladas, contenedor -~ ... 

··· Ifi:J·2fJ'Í/J0:1/4fJI, utilizado en barcos desti- .... '-:-', 
. ~ .. ·.:.•. ' . . ··~¡~.·~·<<':.,¡~·:.~· : . . · ... 

" nadas· a travesías cortas··:~~·~-·. · .. ·~·:,oó·.·ooo .. dólares - . . ... .., : . 

Grna~pórti?o de 4o toneladas para la maclpu-· · · · · . 
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. · ·· ···-laéi6n de contenedores, de Un alcance útil 

· · ·. : ~!:iS .115 ~pies con ba~:t:fdor ~~ _susp_ensi6~,_· según 

; .. eÍ g~a'do de autom~tizaci6n 2 a 3 millones de dólares EE.up. 
5:./.:·;·--~~é-•es un~-g~a mó~il y ~uál és· .. su costo aproximado? 
:·· .¡_ ,.- .... ·. . ·.•· . --.. · '·. . :. • . 

· . :: :> ': .~.·U~ grua; móvil. es una grúa E.uk>motriz destinada a funcionar sobre una superficie 

vial.. Tiene múltiples aplicaciones 'i suele estar prWlsta. de· esiineas y brazos de 

· ~sp~nsi6n•· Las grlia.s m6viles ·pueden utilizar se :pará la manipu1.aci6n de contene<JnreR e -cuan.do. el número' de ~stos es pequeño'~ . . . . . 

. . . ' ¿: ¿~~tó .de ).as grúás m6vue·s,. según su capacidad, que oscila. entre 11 y 60 tone­

ladaé, ·'y ·ni· longitud del aguilón,. se sitúa entre 43.000 y 215.000 dólares. 

·. · 56.· '¿Qú~ e~ ~a.· .ca.rreÜlla de toma lateral y cuál es su costo apr~ximado? 
••. ••·. • • .. l •• • •. ~ . 

. . . . Une. carretilla de toma lateral es una carretilla elevadora cuyq mecanismo do J 7.1H'la 
;· .... •. ···t·•'-'.· ·.• ·' • . -. - -

,;; esi;-4~ situado ,en .un lado d~l- vehículó para 1~ manipulaci6n de contenedores. Las. carre-

. t_P.as ?,~ ~ma la~er~ll provi~:ta.s de ~astido~es de suspensión ·y horquilla~ se utilizan 

• t.ambi~n para ¡a_ carga y descarga. dé buques Ro-Ro y para el transbordo· de: contenedores . 

-~e.sde las zolUl.~ d~ almacenamiento y hasta ellas. -:El mástil'de el~vaci6r puede despla-
• • ' • 1 

. · z~ee de modo que el contened,or descanse scbre el cha.sis de 11. carretilla 

. t-~a~aport~;, Sus ~C!)~cific~cicil~es técnicas ~on la:s ~iguientes:- . . . 

durante el 

. . •• '"' . . • • . ' . 1 ' . 
. -·:· .:. · · -~· · Capacidad de elevaci6n: aJ e. 35 toneladas. ; · 

, .. 
· ··' ·. · · · ·,Ap·u~-"·en·to· · .•• ' :")_. a 3 . r~-~ ... wu..L 4 alturas .de .contenedores de '20 X 8 X $ 6 40 X 8 .x 8 • ' 

Velocidád. de 'izada: 12 m/mi~u~ a 15 ro/minuto, cargada. : 
• • . . • . i . 

:Una·carretilla de carga lateral con unli. capacidad de elevaoi6n d,e 35 tonelada..:.! 
. . . , 

.perniite ·manipular por término medi,o .de 12 a· 15 contenedores por hora_, en la carga o des-

•••• carga· da vagones de ferrocarril o. camiones.: 
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¿gué es un dispositivo de elevaci6n lateral Y cuál es su costo nproxinado? 

... . Los dispositivo~, de e¡.ev~~i6n la~ral son .. ~ecanismos ~e ~anipu1nci6n de contene­

dores montados en camiones, remolques y s·mrlrreno.J.qires de trapsporte por carretera· y 
. . . 

· consisten en dos br~zos elevadores accionaños hidráulicamente con eslingas o bastidores 
• _.. • •• o • • • - • 

de suspensi6n mont?-doa e.n c.ada ex:tremo ~e un chasis. Estos elevadora~ laterales pueden-­

alzar un contenedor. del suelo:. Y depositarlo sobre su propio ,chasis o sobre el de un ca~ 

mi6n o un vag6n de ferrocarril. La capacidad y las .. ~~ecificacione5 técnicas de los 

dispositivos de elevnci6n later.a.l .. ~on 1~~ sigmentes: 

Un elemento de izada lateral de 2D(4D pies ll!ontado sopre un semiremolque extensible 

¡;¡q_üipado ·para. eontel)edóres ICO de· 2D/40 pies perÍni te el traasbordo de contenedores desde 
• • • ~ • : • • • o • - • 

: ... ei suelo 1 un vag6n de ferrocarril o un remolque s6lo por :un lado y ~pilar dos contene­

. dores de 8• 6". Un elevador lateral, con una capacidad de- eievaci6.n· de 30 toneladas, 

.. pernd:te manipular por término medio de 6 a 7. contenedores por hora, en la carga o des-
,' ' . 

:carga de velÚculos de carretera .o vagones de ferrocarriL 

El costo aproximado de un dispositivo de elevaci6n lateral es de 80.000 'd6lares. 

. '"9 . - •" lt 
¿Qu~ son las unidades de transbordo lateral y cuál es. su ·costo aproximado? ~ 

Las ~&ides de transbordo. lateral consisten en. brazos· accionados ·hic1ráulica:inez:¡te 
' 1 o • - ~- --

'que désplaza.n lateralmente los contenedores empujándolos o arrastrándolos. Están pro-, 
- ! . . . . . l.. 

' vistas además _de gatos nivela.dores hidrálll¡icos,. dos ~n. cada extremo do cluisi~, ip que 

. - permite el transbordo. intermoda.J.. en superficies a 'diferente nivel. Este sistema~ se 
··- . • • • 1 • • 

utiliza para el transbordó de contenedores entre camiones de carretera y vagónes: de fe-

.. "rrocB.rril y .po.rá..: el ,alma.ce~iento int·~rmedio sobre.patas. o 'soportes·. 'El co~to ~p~oxi­
m~d~:del material ¡·¡e tr~sb~;do.'lateral e~ de 60.00o d6l~~s por Unidad. 

· .. •·r:·:6g::~r:::t::d::t::::: :: ::e:::: ::::::::tes provis~s de· sendos 
· meca.ni~os hidráulicos de eleva~i6n y bastldore~. Los dos ·bastidores tienen a Su vez 

. - . . .. . .. . ' .,_ . ' 

.· di~osi tivo.s de cierre p~ra su a.coplamie~w· a l~s .. c8ntoneras :de ios co~tenedores de' tipo 

· co~enteo La elewci6n ·~e '~r~~túa con uha bomba d:e ... mano. Una ·v.ez iiado el co~tenedor.v 
. ' - •• · .. •• • . . . . '¡ . . i. ' . 

• •• • • 1 • • • • • 

se remolca toda la unidad desde el costado del buque ·has~ la zona de almacenamiento 

c~n un.tr.~c~;.:ordinario~· ~s :especl'ficdciorie~ ~crdeas. cie ·un gato r~da.nte· sori.'las 
• . - • • j .:: • . ·-_.- .. ··. -~ • - . • . •· . . •• '.'. . •• . • . 

siguientuBL · .:.. .. 
·-· . - " _-::.- .· 

. : -~ .. 
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carretilla-p6rtico recoge los contenedores y los transporta a la zona de almacenacien~ 
. , . 

to y puede inclü~o ta.rgilrlos en crunio·nes de· carretera';· Las espécificaciones técnicas 

de la·s carretillas-p6rtico son las siguientes: 
. . 

: . Lns destinadas a la IDaniptilaci6n de· contenedores de dimensiones· normalizadas 

(2:>, 30 y io pies) tienen iuúi:. velocidad de trnsla~i6~ · d~. 28 km/hora y· una capacidad de 

ele·vá~i6n. de .30 toneladas~: .. ~eden subir pemdierites de un clesriivei ~mo 'del 3%. sú 
. . . : . . ') 

·altura de izada es supe:dor a los 5 me~ros y pueden apilar hasta tres alturas d.e con 

contenédores • . . 
o • • • 

La carretilla-p6rtico.puede maniobrar hacia adelante, hacia atrás y de lado~ Su 

~~lo~fdad de tro.slaci6n. c~n· .u.im capacidad de carga .. dé JO. toneladas es de 400 m/minutO. 

.. ' .. 

·, . .. : 

El costo aproximado de_una carretilla-p6rtico es el siguiente: 

Carret~~p6rtico capaz de apilar tres 

contenedóres Is:::>·de 201 /30'/1/J' 180o000a200.000 i:l6lares EE.UU ... 
. .. 

Tractor 111'ugmaster" para contenedores !.9) 
•• • . 1 

. ;5J 1/301/40 1 sobre r~molqu~; utilizado 

f. principal.nlerite t3n: €11 sistema de ·. . .. "17 .ooo d6lares 

. · transbordo por rocfud~a . :37.000 d61area 

·El .. cósu; de 1~~. baotldó~ea :de suspensi6n es el si~ ente: 

··. c:nk de 4o· toneladas ·¡;~~a la ·manipulaci6n de contenédores 
. . .. ,. 

. G:nia de 11J toneladas <le desplazamientO horizontal de la car~á 
. :.•.' 

•• 1 

. : ~ 
1 ••• 

. .. , .... . ' . 
.. . . , 

. .. ::-- ~ ·~ ...... . 

... 

.··. . . . ": "': .. 

., 

¡•' · ••••. 

1 

'· 1 

.. ~. . ;-

' . . . 

• . 

. .· ' .. , 

...... ::·· 

.··, .. 

. ' 

(:IJ.OOO d6lares 

57;000 d61areso 

.. ~ 
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~Estss-elfras se basan en uu diseño'que permite una velocidad de 30 km por hora~ Por 
. ' ' 

otra parlo, ··en muchos paise~, debd.d,., ·a las limitaciones del sistema de carreteras, 

18. a.n..:.:hu:-a máxima autoriz~da as de 2,40 m y la BJ.tura rn.áxima de 1,8o ~ •. 
Las carreteras deben corist~rse con capacidad suficiente para soportar cargas po~ 

. ~ eJe hasta de 13 toneladas si se prevá un tráfico de todos los tipos de contenedores ISO. 

· ·El · blÍme;o· de . carriles depende .de la· i¡ ::.ensidad ·del tráfi .. o·. En zonas de poco trá-

. fico, pueden bastar las carretera~· de .un sol~ carril, siempre que estén bien trazadas y 

· se. construyan zonas de cruce o · Hay que· determinar además la resistencia de los puentes 
. ,· 

.de carretera. Si la resistencia del puente s61o permite que pase·~ vehiculo con conte-

'nec1or cada vez, habrá.que regular el tráfico en consecuencia. Si .el puente no tiene re­

~ . .',··:aist~lJcia 'bastan,te p~:ra soportar: el peso de un contenedor, .habrá. que ha~er llila desvia­

ción, a menos que se .pueda reforzar .el puente o .construir uno nuevo. 
·-···- . .. . . 

. . 
: .. 65 ... ¿_Qp.IÍ] es son los costos d~ construcd6n l. meJora de las carreteras y de la· 
. :;n:·: .. -~~·· -:':-D~roestructurá de carreteras? · .• 

: ··:-. . 

·~\J:Jt :~::~~::~;~~::·-~~~~~:~;:~~·t::::::. En~~~!f~t¿:: ~;/~~~a~::.:• p:r km~ . 
Construcci6n ·de una carreter~ principal de dos c~~riles para velocidades 

de lOO.km/horae· Anchura del pavimento; 8 metros. Costo total, unos 340.500. d61a-

-\.· -r~ por- km • 
. ·· - . ···-. 

_,,._ . Construcción de una carretera con fines de desarrollo, incluidos· vario_~~ pÜentes 

pe-queños. Terreno québrado. '.Ai:icho del pavimento~ 6 metros~ Costo total 
. . ' 

,• 

. unos 48o 000 dólares por }cm. 

:·éje ~erd. relativamE:>~J.te reducido. 

Al construir ca:rreteras nuevas, el costo sup~ementario de aumentar la carga 
l ' 

por 

. 1 

... ··-----
. : . . . rV Los costos se :refie'ren al Pakistán y. se basan en cifras publicadas en "Aspecto~ 
· f _.· :técnicos de los sistemas de. transporte .de grandes· 'contenedores'' (ST/ECA/170), pági-
:-. '·ria ll?, ajustadas a los precios de 1975 aplicando· un índice· basado en estimaciones de 
.:::~:. U"J.a e:npresa de consultores de ingenieria de~ Reino Unido.. Las cifras de costos s6lo 
·: :-. _i.ruil.can 6rdenes de magnitud aproximados. " ¡ ... 

·.:;-:: .~ .. · .. . . . :· .. 
',4,. 

.-, . 

'· 

. :. 

... . , 

· ... ·. :·· .- .. 
. ... 
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Costo.de construcci6n de puentes 

Tipo de puente ·· 

. Puen~e ··colga.n~e 

PUent~ ·d~ celosia 

-·· . i ; 2 
Costo . (en d6lares por m ) · 

450- 900 
300 ._ 375 

e otros tipos ·. 150 - 375 

:eoato de conatrucci6n de t'lineles por k:U6metro cuadrado para una carrete:ra de dos 

.ca.irilea: 750.000- 1.500.000 d6iar~s. . . . . ,· 

., 
..... • 1 

... 
. ... 
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. __ ,_67. ¿Cuáles son las normas en cuanto a las carpr.tP.rÍsticBs materiales y técnicas de. 
w1g red ferroviariii utilizada en el transporte rnul timodal? 

··¡ 

Más del 60% de las líneas ferroviarias ·de todo el mundQ tienen un ?~cho de vía 

de 1_,4)5 P.J!Il• . Otros anchos de vías spn ;1..1 675 mm y 11 524 mm .PB,Z:!:! .. dos. tipos de vÍa 
¡ • • ,1 ¡ ~.. -: • ~ ' • • • • ·~· •• • . - . '. • • • . - . ·• : . ! . . 1 ~ • • • • • • 

.. ;iu1cha ·, . i". CÍJ7 :riim.., para._ia"8" "v!á á "d.~ Ei -C~b·o. y "I~··ooo "min. para la v"l.a e strechá::::_ -~_.la S 

.cUrvas de.péqueño radio se.necesita un cierto ensanchamiento de la vía para que puedan 

;~sar. los ~agÓne~ .. da más. de .. d·o·s.:ejes. Pa;a una vel:~idad :~xima de 7P. ~/h,·. ~1 radio 

mfni~o ~~- .i~· ~tir\ratur~· d~be·. ~e; de 5. QOO m. Y. par:a velocidades máximas. d~l o;de~ de 75 

a 100 .Jan/h.; .el.;ed~ de c~~tura núzrlroo qe·~ .. ser de 10~ 000 m •. Debe tenerse .e~ cuenta 

. los movirirl.e~to_s later~l~s y el hecho. de que ~i. peralt.e. ~e· )los carriles y la fue;za . 

·.centrÍfuga liarán qÜe.los. vagones sobresalgan inás de los. carriles cuando el tren está .. · . . . ' .. 

::en itlp~ien~~~ .. :Por consiguien~~; el espacio libre debera ser mayor que la sección 
;.·. ' · ... ::· . . , . . . . ·. . . . . 
. rra~~versal m~xima de los vagones junto con sus cargas:.· L~s perfiles de carga_ debefl_ 

·'~iáenarse teniendo en cuenta las dimensiones del espacl.o ll.bre, los moVimientos late-
.! ··: . . . . 

~ rale~ d~l tren ·sobre los carrUe_s, las posici~nes extremas de los vagones en las ~uryasA 
.. Y !,os margenes de seguridad necesari~s para tuneles. _Los ..ferrocarriles con perfiles d• 

carga ·de la UIC pueden transportar asimismo ·todos los e ontenedore s. lS O de la serie l. 

En: lóa ferrocarriles de menor perfil de carga, el problema de la ~ltura podré resol­

·. :·: ~e~sa··utilizando Vl\gones especiales con platafo~ baja o bien vagones :con ru~das de 

·:· peqtieño diámetro. 

68. 
.··. 

¿Cuáles son las normas en cuanto a las car~cter.Ísticas materiales y técnicas de 
los vagones de ferrocarril utilizados en el transporte multimodal? 

·· -· Hay muchos tipos de vagones plataforma para el transpqrte de contenedores ISO • 

. Ef los vagones plataforma .ordinarios puede in~talarse un dispositivo de sujeÓicSn que 

~rmita transporte.·~ dos contenedores de 20 pies en cada vag6.-.. Puede ser necesario 

·hacer ciertas modificaciones en los_vagones plataforma de uso general, de ma~era que 
. . . . 

los contenedores queden parcialmente suje~os. Los vagones portacontene;dores:especiales 

tienen simples bastidores qe hierro en vez de plataforrn:as de tipo corriente; :esto per-. 
. . 1. ' 

• mi te econcm!as importantes en la tara, y por tanto, una mayor· carga Útil. Algunos va-
• . ! . 

genes especiales estén provistos de dispo~itivos de sujeci6n de c'ontenedores 'que se 
1 • 1 . 

.. accionan pulsando un bot6n y de señales lUminos~s que indican si loa cdntenedores están 

• .·.firmemente sujetos a los vagones .. · .. Alguno~ estéri provistos de .placas d~ guarda retrác- •. 

· · tiles~:'•" En un v.¡jz6n rr;quip~:,do con 12 da esteis pla~as, qua permiten. un desplazandento -
. ,, , 
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70., . ¿~tiíf condiciones d·e~~·n· r~\inir lri"§" ·vú.s .. d~· na-~gacifu illter_io~·B~~-8_-r~_s ·_o~~aciones 
1 .. : · de transporte mul timoda1? 

:: • ! 1 • • • • ' . • • . • . . • ' ~ • ,· • : ... • o • ~ •• - ':' 

LSs v!as de navegación interior deben. estar· coordinadas con lo~ r ?tros modos de traru 
• •. • • ' • • ' • • • .J,I • 

porte~ Esto puede exigir inversiones en diversos programas relatiyos a las embarcacio-
.... ·, . . . ·: . :.. "'. . . . . . . . . . .. ~· ·~.: . . . . . 

nas y el e~Uipo. Tal vez sea necesario un servicio constante par~ manten~r el calado de 
~l~s vía~ de navt?.gación .. de .. m~~-que éstaa<opuedan ~~~ ~t-lli?i~das._.téxio'el ~~.---~tn-.algunos 

-·'·Pa,!ses -~-~ desa¡.;ailo la~ ví~s ·de· navegación interior. ~d-en. ~bllltar~e. ~ara ~1 m~vi..:. 
.... o. • •• • • . • : • ' .. • ~·. • • ~-- • • \ ••• - • ~ -~--. ~ • : ·: ·; 

. 'miento de gabarras LASH y Seabee. Ea indispensable, pues, _que .. las vías de navegaciÓn 

.. ~~t~~~-~--tengan ~iert-a~ dimensio~~s mínimas que pe~~an. el p~~o d~ g~?.~~~~- .USH y' .-. 
de .otrÓ tipo q~ puedan. trans¡}ortar unidades de carga~· fui ¿~S· pp~O p;of~da_s dotadas 

d~ -~ CS~l de navegaciÓ~ cuya an~hura y radio de CUI"V'Stura S~an ~trl-lc~~n~e~·~··· el trans- ·~ 
'"' 1 •• r ·· · ~ · · . ·· .·: .... ·· · . · · 

: :porl;e ·se. puede efecttiar _eficazmen~ en grupos Y. "trenes" de gabarras.. El "remolque de ... ..... ' . ' . . . :. . : ·. . .... ·· . . 

· 'ampuje" ofrece ventajas sobre ·los métodos tradicionales ·de despla~ar las gabarras sin . e .. ·_projmiei6n p~opla. -Los -~emoicadores de e~puJe dirig~n- mejor l~~_; ~~~arra~, s91;>re ~odo 
. en ios canal~~·--~'strechos ·;··sinuosos. de poca profundid_~á\::.:-~-L~s. esclus~s. deben tenerla · 

. ... ... ·:.~· .· . ~- _.:.:,:~.':_-~"'-· > . . . . . ---~_'!':;.t~ .. ~--7.; _::-. . .. --~;·. •, . ~--!. . . : 

suf'icie~te profundidad, anchura y longitud para que quepa todo .el ~ren de gabarras en 
• • . . • • ~-:····· ,· • i • • • • ·- • 1, • \. :.;. • ,... 1 • . • • ' 

el cuenco. En los puntos de distribuc;:ión del interior dE!_be_.} . .ri~alar~e _equipo de :mani-
• •• : .- •. .J.. . '• . • ~ ··: • . • .•:r .._. .. • : .' '-~- . . .". . . .·. . .. · 

puJ:aoiÓn de' carga, tales.'cano grÚas de tierra firme, junto a ,_~os ríos ._o' canales. En. 
• • • • ... : • , • • •• _ = • ~ __ ~ • : , " ~ ~ • • ."':~ - L • .. ,.". -~ · . : . , . . 

algunos casos pueden utUizarse pontolfes g;Ml8o Puede ser necesario ade~s te.char c,:i,er-
•• ,. ••• • •••• - ••• • • ... o • o • •• •o • • • . • • 

"tas -zona~ para proteger da la. intemperie 1~-HJ _O,p3rHcione;'J ·d~ rca;g~ Y. de~:ca;ga. da lB"B ...... 

. --
":~--~8~~~:.~,~ >~-~--~·:: . ,. : ,; '· .. :. ""·.. ·; .. : ·:~:_:·-- .-:.. ; :·-: .. : : .. -~· ·;·" . . ... :. : . ' .. · . 

' ... 
! • '. '.'.:.i•· . 

.. . ; ::- .. -· .. ·. ·. ·.1····. 

.. ·• J 
. :-• 1, ·,' 

• . . ~' 1 ,• ·r:· "l: .. 
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72. 
ocedimiflntos de mani 

· ·· · - ' - -- ·. - · · · · · sfr~-:rantes: En un 'viaje normal hBbrari: 1"85 'operac~ones 1!.~ 

. . a) :·:carga de la mercanc!o por el cargador¡ .. 

b) .. · :Traslado ·al 6lmncén. p·rovisionalJ · 

. e} .· Trfl.slad,., del almacé~ al __ comi6n& . . . . . . 
· , -~,·· ·· -~:· · · - · ·. ·· · · 6 . · · t d.Dr d rodillos de· la 1Ú1e¡:¡ aére~, 

cí) Traslado, del e~-- 1?: •81 ·.~:~~-~~~:.fl:. ...: .. :. ~., ... · ·. :: · ; · · · ·· · ·- -1""· -·- ··-
. ~) Traslad~ .. d~l ·t,;~n·s·p-~rtádOr d~ ~od~los al alJU.ecen pr~~iono del termJ..n.Bl; 

· Í'):':· Tr~slado,'d~i ,~lmacén d~l· te~~-~~ ~ p~eta de aviÓnJ . 

g) ·Traslado 81: avión; · . · · . . . . . : ..... ~- .. . . 

· ·.:.11)"~~·. Estil)a il:bordo'del·~vi~nJ . .. ~.-: .... .. ·. 
• , ''l . •. . . ~ . 1 . ~:.. ·. - ... ciiando. ei: arl6n' 11e~ . ~-: .~·\1' destino. · · ·.fi~t~~ operaci6n9~ se ha·ran·a · . a ~ve:. as .. _.: ·~ .. · .• 

- • ....... ··.·: ~~~~ ~. ! '=·" :_:,.: . ;, _ _., . ' ·-- .. : . 
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J • .LAS OPERACIONES HULTIMODALES Y ,LOS PAISES SIN LITORAL 

73. ¿Es la unitarización de la carga heneficiosfl p§ra los paÍses sin litoral? 

SÍ •. ·. Sobre ·todo porque la unitarizaciÓn supone una mayor rapide_z del tránsito, . 

la simplificaciÓn de los trámites· de aduanas, la reducción de la documentación,· y la 

dism.inuc.:{ón. de los hurtos ·y av~rías •. 

74. · ¿Es posibl~ el transporte multimodal para los paÍses sin litoral? 

· Depende de la infraestructura _que comunica al país sin lito.ral .con .los puertos 
. . 

de otros paÍses. Puesto que el denominador común en'los principales servicios de 

transporte mul timcxial e.s el uso de .. qontenedores 1 el transporte mul timodal será posible 

principalmente si los contenedores pueden transportarse por una red de ferrocarriles, 

carreteras y vías de navegaci6n interior que comunique a los. países sin litoral con 

los puertos;, 

• 
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I. OPERACIONES MULTIMODALFS Y TRANSPORTE AEREO 

'71. ¿Qué condiciones debe reunir el transportQ aéreo para las operaciones del 
transoorte mu1timodal? 

Los contenedores para el transpo~e aéreo difieren en tamaño, construcción y capa­

cidad de los u:tili~ados en otros modos de transporte. Los contenedores aéreos y lqs 

, .. dispo-sitivos· de unidad de carga DUC, contenedores iglÚ o contenedores de cubierta infe­

. :.dor aprobados por la lATA, son mucho más ligeros que los contenedores ISO, pues res­

ponden a la preocupación principal de los portadores aéreos que es evitar todo daño al 
. . 

·avión y aligerar el pe·so del contenedor. Los contenedores aéreos no tienen cantoneras 

ni montantes pesad~s ni están provistos de una estructura que permita el transporte 

integrado por mar y no podr!an resistir el transporte marítimo ni la ~anipulación que 

·. ~ste entr~a. Además la forma de iglÚ no es compatible .con las ca~acterísticas que 

·exigen ·los mate~iales- de .manipulación de contene-dores ISO tale~ .como .las grúas pórtico 

! o ·grÚas de cont~ned~res y sus bastidores de suspensión. Los dispo~itivos de ~dad de 

carga ~UC so~~~patibles, con las oper~ciones de tran~porte por ~arrete:r~. :··Pero ·todavÍa 
. . 

hace falta diseña~ un contenedor interroodal que sea_apropiado tan~~:~ara el transporte 

aéreo como para los qemás modos de transporte.·. Los a,_;.iones .de· gr~n. fuselaj~ de la 

nueva gen~raciÓn (B-747 1 .00-10¡. L-1011), qu8 pueden transp~rtar ~~tenedcires interroo-

.dal~·a a~~ica~~~';a :de .20 pies; .tienen ~ serviéio .de ti-ansport~ :bimodal y .hasta ~ier~ 
. . . \. . ~. . - . '.. ; . . ' . . .·· .: ..... , . :·· ·. . ' 

r,o ,¡runt~o .hacen innecesaria la maniobra suplem~ntaria en t~rinil;lales aereos.; Se trata, 

. ).n· F~bargo, dé ávlonés -~ue ·suponen. cuantiosas fuve~~io~e~· d~ capi~i. · Tal vez sea 

p.os~ble en el futuro que los contenedores ut~izado:s p~r l_as l!neas ~éreas en el t~ans-
porte multimodal_ tengan las dimensiones señaladas par la ISO y vayan provistos de 

1 • . • 

cnntoner::1s normalizadas. : Es~s · contenedcres habr!an'·de ten~r resistencia suficiente 
. . . · .• : . 1 . . .. ;.~. ·- :;: • . . 

·para soportar el transporte pcir::.aire y por tforrao :· .. : ~':~JE'~~~dispensable, sin embargo; .· 
. . ~. ·.-: ... ··~· .' .. ····: ... _~:· ..... ·~ .··. : . . . 
que su peso sea mucho menor que el de los usa~os en el- transporte de superficie.: l'lien-

. tras tanto, a flli :de lograr un transporte más~ integrado, hay que usar los contenedoi-es· 

prescritos por la .lATA, Útiles para cien viaj~s por lo menos, ·que están cohstruidos. con 
. ¡ ' 

paneles formados por un alma de madera de balsa en 60c.ci~n transversal recUbierta plilr 
• . 1 . : 

ambos lados con láminas de una aleaci6n de alüminio. Hay que contar' con materiBles .D 

' ' ' 

eepeciale~ de manipulación tales oomo _traotorha, p~zaa de izada, aparatos; de elevaci6n, 

dispositivos tranB¡wrtadores1 etc. . . ' 
!,• 
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.. 

\ . ... 

. !~e 14 pulgadas en . .Qada dirección, _el conten~dor:.queda~.af'ianzado y __ prote.gido contra los 

r:.lOVimientos violentos~ . ·Los ·vagon~s··deben estar ·dot~dos de-:-di'spos'itivos ·amórtiguadorés 

¿ ... peciales pa~a evitar ·los daños durant.e la~ 'maniobras. 

. . : . . . ., . 
e,ncbo·. Se considera que el nuevo tipo de vagones· de ajuste aut~tico 

.·bre·;re Jos. problenlaiJ que pl.Emtean los diferentes anc"hos .de .vi:a. 
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G. OPERACIONES MULTIMODALES Y .TRANSPORTE FERROVIARIO 

6. ¿9ué cm1diciones deben ·reunir los servicios· ferroviarios para el ... t~en;morle 
mul ti.rn~dAl? · · 

La adaptación del equipo existente o la a~quisición de materiaJ. .. mÓvil nuevo pera 

que las unidades r-'3an intercambiables, y·a .1e trate de contenedores o paletas, de modo 

que se cuente con la capacidad de acarreo y la capacidad cÚbica que requiera .el trans-
. . . . -· ....... - -~- . .. ....... . . ..... ··- . . .. ....... ··- . 

.porte u~ unidades de carga. Es indispensable contar con terminales provistos de equipo 

de transpordó suficiente y situados ·e~ las i.nn¡ediaci.ones de los terminales de conte­

nedores. Al planificar redes nuevas o la amplíación de las ya ·existentes debe 'ténerse 

..en .. cuenta la posi~ilidad de agrupar los envíos de mercancía en contenedores o paletas. 
. .1 
Las :re~ormas no t~enen por qué ser muy ambiciosas ni llevarse.a efecto con demasiado 

. apresuramiento. P¡rocediendo. a ~a aqE;~ptaci6n por etapas se. pcdrán allanar obstáculos. 

:~Tal vez sea necesario adoptar un. sistema de trenes-bloque. Un tren-bloque se compone 

de una serie de .vJgones y loc_omotoras permanentemente enganchados que funcionan for-· e. mando una ~dad e~ una. determinada ruta, que el tren recorre en ambos se~tidos con 

breves paradas en ~os puntos de t.ransbordo. De esta manera es posible reducir al 
. 1 '> . . . . . . . ' ' 

n1fnimo el tiempo !ie. espera en los terminales, sobre todo si -se trata de trayectos : 

. /_co:r,:t·os o mediand~.¡ ·. También es: aconsejable adoptar el sistema de transporte "canguro"J2./ 
. . • . .1 . 

_.··~st~: sistema permlfe trasladar r_ápidam.ente los remo~q~:~ _por· .. re~ocarr:Q. !).e un. terminal 

··a. otro y combina 1~ .flexibilldaq 'de 1,6s camiones remolques para las operllciones de re-
•.· : ':·. . . . . . ··¡ .·...... . . . . 1 . . . . 

·:cogiday entrega cdnal .. ~r.ansportf3 enmasa que csla ventaja de los ferrocnrriles. Puede ser 

-· 1' 

-~nece-sario diSponerj.~e· vag~nes plataforma proviBtos d:e bogies para gra~ vel~cidad que 

~rmitan transportar los contenedores ISO más _grandes. Es recomendable e+ uso de 
• ·., • ·.·•... • • ' . . • . . . . . . • • • 1 . • • 

vagones con bastidor :de Mero que n9 llevan lo plataforma corriente :¡ son más ligeros. 
. . . . . .. .. ~··· -.. . . .. 1 ... :.. · ... · ~ .. : --·· ...... - "- ···.q•' •• ' ... ,. • : ' . • . • . 

. ~~os ~onfenedores se tran~porto~ .. diractamente ~obre el bastidor de acero. Z1 pesp que 
' ) ! 1 

; , i t d • 2 000 · se e~, erra con un vagon bastidor, en ccmparacion con los vagones corr 0~1 es, es ~- .• 

·a 3. ·oo kg. Tal vez" sea necesario revisor la organización, la política de precios Y la 
. . 

infraestructura de' la red .ferroV-iaria con objeto de responder a las nuevas necesiaades,. 

. · \'0./ El sistema ¡"canguro" consiste en el transporte ,de cam~ones-:re~olque~ cargados 
o vac?.os, ·sobre vagones plataforms. Una designaci6n. mas afic1al es la qe transporte 
de remolque sobre vagón plataforma (TOFO). No¡es .aiho una modalidad de transporte por 
contenedores, que ee oonviertep, .. en remolques cnr::ndo ~·.e lea acopla un juego ~e ruedas 
traseras (bogiea). ·, , . , ' 

\: 
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éo's'td;; margina}.es de construcci6n al aumentarse la CA-rga total 

~ -· .. -· -- ... 

Carga por eje autorizada· 
-- ., •. ····----· ! -· 

8 toneladas 

Costo marginal de una carretera de , 
dos carriles (en d6iare·a po~·km) ·O 

Costo de obras de refuerzo 
(en d6lare s por kin) · · 

Carga por eje aatualmenta 
· autorizada · 

. . -.. , .·. . . : . ·. 
10 toneladas · . . -~./· 

' . ___... .. ~ 
B. toneladas . · ~ 
menos de 8 toneladas 

.. 
Ref'Uerr,o hasta 
10 · toneiadas · 
de· cargapor eje 

., .. ·l.'. 

10 500' 1 

l. 10 toneladas 
r . 
:!· 5 400 

••• 1 

13 toneladas 

Refuerzo hasta 
lJ toneladas de 

· ··carga por eje 

. ·12 QOO 
16 500 
28 500 

i 

.... ,,}8 000 
L.-;..:.:_ -~--------------~.:..,_~-------..J....-------J--~------·· ......... 

: - ..:. .... -~· .. ~-
. . . ,_. .· .. . ... 

. : . t'. . . . .•.. : .· , ·- ···.~···: .. . . ... .· .• • • .. . ·, ·~r·. ... . , ... 
_. ·-:-.~ · ·;:··~ · Se~ía · 'conveniente que· los puent~s de ·nueva construcc~6n:. fuer:an :c_alc:;~ados ·.para 

~--_re~ist~---~~ . .c~ga_por ~je c:le p~:r ~o. menos 13 toneladas, _o_e_l correspo_,n~en~~ pe~o por e 
{\~~e y peso total. :tJ.. costo _lllarginal para aumentar la carga por ej ~ de 8 a 10 o 13 to-
.' 'neíddas ~ele . s~r m6dico·. En alguooa casos hay la posibilidad. de ·z.ero'J::zar lo·a puente_s 

:: :·~x:i.Jtentes .en v_e·z de reéurrir a nuevas construcciones •.. ,,,._ ... . ·. ~ . ; ' 
1 . . 0, .. · . ·/'" . : ~ . 

Ejemplo de mejoras· en ouentes pai-~~-~-'ritirn~ntar· .. 
a 13 tone1ada:s· la carga por e.i e'~ ¿-tit;a:rízadg : _ · 

. ~··.. . "•t ~ .;i~_;. ~~ .:¿ ' ,· -: . 
. :... ¡-·· 

: .. ,,: . \ 

p~r :unidad~t ·ripo :de puente. 
. 

Mejo~a Costo (en d61ares 
.. 

' 1 

Tablero de madera ' V:iga de acero suplementaria 300 - .. 450 por tqnelada 
' '• . . . 

4 Viga de acero tablero Tablero 
. 

45 . 75 por y nuevp 1 - m•. 
hormi.g~n 

: ... .· .. . . . ·', 

de ; 

f. : J D 

.. 
•. ., 

_ Arma z6.n ··-de riostr~s Refuerzo del 
1 • • \ 

2 250 22 500 por puente armazón' -' : 

~ . . ! 

· · . :·-g/ LOs o9sto·~- para· Europa ser b~san ·en .l~s c1f~as. publicadas en. ,11Aspe9toa ·técnicos 
de 'los .sistemas de transporte •de gr~des. contenedores n_ (ST/ECfl./170) ajUBtadas a los 
precios de -1975 apll~andó. un !ncHce' ba_sado' e~ estiiru:lcio~es -de·- una empresa ,de consulto-· 
res· de ingenieria del. Reino Uirldo·o. Las cifrés de· costo·s s61o indican 6rdenea de mag-
nitud a.prúx:!.mados .: .. . . ·..• r • ' . . ' • 

1 
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F. OP3Rl.CIONES MULTIMODAL;.;:s Y: TRANSPORTE POR CARRETERA 
.• .. "':'" 

.. 

63~ · ¡Qu~ condiciones debe ~eunir el transporte por carretera nRra las operaciones 
de trRnsnorte multimodal? 

La mayor.ía delas ·éarreteras· se han construido para responder a las nece¡:;idades 

local~s y atendiendo. a las características geogré.fica·s- de la región~ ·Puede oer·: oue 
. • • • • ? • 

tales· ca~reteras: no sat_iafagan las exlgencias· del trail¡;porte multimodai y· én partict-Uar . 

de~ transporte .. de contenedores y otras grandes unidaaés dé) carga• ·· Por este motivo e.s . · 

P()f!ible que sea necesario examinar las exigencias materiales del transpor-te por vehíFu;.. 

.lo,~ cie carretera y la -reglamentación aplicable,· en'~io que· re~Jpecta a la idoneidad· de ....... . 

:, las carret.eras 1 llS:Í COmO al~ peso,-·18. carga y· las· diÍnezisiones· de 1os"· velúcill.oB que trB:JlS­

-'l.portrul :las ~dades ae· ·carga:~ .;·l>~I--'ej_enipro, pa:ra ú,s-·a-rectos. aei··transf>tirte ae··ios cqn~ 
. . .·: tenedor~~s de meyór tainaiio,· bast~rán:· cargas por· eJe sencillo de ~o:·toneiádas y· cargas'por 

· :~e~ e~ en tándem de 16-'ton'elada's.··coín:o =máXfinb. ::¡·fin de ·aumentar ·ai ináxi.Írio::las cargas pqr · 

.. aje~¡autorizadas; ·ea' posible ~t~l~~ r~~lques -~e·p~a-~~~~ ba~ja que ·_pu~dantr~~poz-t,ar e contE:JI1edores. apilados, . siemprei--que:-no. enstan liini tac~ones ·en cuanto. a la altura-~ .. Lo~· 

transportistas por: ·carretera tendrári. que reOrga.riizar· ·sus:: serVicio~' e :ins·talf!I dep6sito's. , : 

• La re~ de· c·arrete-~a·s de he propOrcionar tin. acceso·:. adecuado á. los puerto~~, los terinina.i-es 

de contenedores y ·ra.s··· estaciones da· carga de conten:edo'rés.·· Ahorá· bien·;: a firl' de ·sacar" 

. el máximo provecho de las'ventajas del tre.ilsp~rl'e multlmodal, la' Wraestr;Ucturá de ca- · 

. ~t~ras debería desarrollarse·de·;t-ai maner·a:· 6~e'~ _8:'-iá~i.Errga, 'perinlf:a- efeétUár'-entrega:s 

·puerta_ a puerta. 
-!.' ·· ... ¡ 

,·: 

¿Cúáles son las características fisicas y técnicas aue deben reunir las carreteras 
para el transporte multimodal?_- . . . .. ' .... · , __ .. __ ..... ___ --~- : .. · . . _ ... , 

tJn reqUisito' ~íñiinc> a¿·ra. infr~estructura vial es que lR capacidad de carga de la ·roc. 
. de~· :~arrete'ras' sea pbr lo menÓ a ·i~' a las ca

1
rgás por eje sencillc( y·'por= e.j es en tárldem 

• . .. ' 1 . . • . ' ... 

. ·,y eJ. peso bruto ·de los· vehfculos '_t!e carretera; que transportan un· contenedo.r car~ado 'al 

·~o. Para el tran~porte de conte~e:dores da 20~ ,30-y-40 p1es,= las· cii-rtJteras:debc:v:· 

. ; Jr:·auntr los reqUisitos siguientes·:; -.:' . .. ... .-: · i ' 

:.: ·t. : . . ' .· .· : .. . . . . . : ·.. . . ' 

· · · Anchura• del- carril: · 3 metros 
Curva· hOrizontal minima·z· · .. · 30 metl:'Qs· · 
Pendiente mAxima l J,.b~ . . : :·.~'C. · 
Visibilidad ~ de p8.radat. . 2?.: metros 
Alt lib 

1 
·'-" • ' • • ...; .. 4 t . . . ura . . _.F> ~:w:LlilB.I .. -· .. : :'.':. ., · . · me ~:9 

, .. · .. \•'. 
. . . ¡·. • ••• 

... . 

··.·. ·· .. ' . 

' . 
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·· · Capacidad de ·e1evaci611: 20 a 25 toneladas • 
. ,. 

- Altúra· de izada.:, '"1, 70 m (6?,9 pulgadas).· .. 

\~i. cosw de ~ gato ~~dante oscila· entre. 5 •. 600 y :6 • .300 
• - ~---- .• .- •• 1 •• • ....... -<·.,~ .......... -··· .......... .,.., ...... - .. .:.. ...•. ,, .. ' -·. 

d6lares. · 

(¡:r:··. r-~ ~. un •.. 'JI!¡>a y cuál es su costo 'pror.imado? 

: . •:. S rampas. son una clase de material que se utiliza para salvar UD espacio hori-
.. : ., . ' . . . ' 

zontal· y/ 9. vertical entre el piso de un anclén de. cargll y el piso de un ·contenedor o de 

un ~~6n o vag6n de .. ferrocarril •. ·Las rampao son de diversos tipo~ y tamaños. Las 

ra.mPa~ m6viles parn la ma'!rlpt'.laci6n dé· contenedores·. permiten que laa carretillas· eleva- · 

···doras .introdu~can cUrect:unente las-; cargas en lqs contenedores, los camiones o los· vago-.· : . . . . . . •.. . 
ne~ da ferrocarril de. p11erta nnoha.· 

.. f.ampns es rnr_niobra. móviles. · · 
•. . 

·Japacidad·: 7, 26 a 11, .34. tOneladas •. 
1 

J .. o.ngitud: 9,15 a 10,97 In• 

.. . . . 

,; :' 
Anchura: . 1, 7? m • .-e 

. Peso estimado: 1:,6 a 1,96 toneladas • 

. Ramj:ia-s de maniobra pegu.eñaa-:· : 

<.Capacidad:_ 7,2~- a 9,10 toneladas. 

· .. Longitud; ----6';10 a .7, 93 .. m:. 
Anch~a: ).,77 m. 

Peso estimado: 1,19 a 1,52 toneladas. 

Hay dos tipos de rampas ·de esta clase.: 

·, ... :-. 
- .. ~ . .. 

. La r~a ~e carga de paleta~ para la entrada horizontal en el . contenedor que se 

·. está llenando Y. 1~ rampa de carga ~recta que p~rniite; llegar- ·s~l.nterrup.ci6n hastn la 
•. • ' 1 •. _ .. 

cola del veh:í:}ul\.- .:.n q¡_¡·:; dasc~ns~ el contenedor'. ..· . 
. .. ' . . . .· : . : . . .· . . 1 . . . ¡ . . 

, ·El costo da tma rampe. os~_il~··.eptre 4_.300. y¡7 ,OOO¡ d6lares. El de una rampa ~e pa;-

letas· para ~alvar desniveles o~cila entre ?50 y! 1.100j d6lares·. 
1 • ' 1 • ' • • . 

. .··...... ·. . i .. · ... , 

62,. ¿~ *3S urie. carret.illa-p6rtico .y cuál es .. sU COStO aplc'orlmado"( 
... • . ' ·-_~;.?::j:~:-<:~-~--~' ·. ·~ . t . ·. :~:;~<-~~:~t~;t~~~~;i;~~;::: . ... ~- ~ 

. Las carretill~s-p6rtico SOJ:1.·'fiiáqüinas au:tom()toras~ cO:itMitehtes en \.lll p6rtico con 

patas. ·que enmarca el :Pontrmedo·r. • El p6rtico llwa un. dispositivo de elevaciisn que 

suel~ ser un bastidor_. de. ~Spe~ai6n; en algunos! casos la carretilla e.stá. también p~o-. . . ·.· . . . . . . . : .· ,. . ' 

vi~ta de brazos elevadores qUe· iza.rllos contenedores por, su parte ini'erior. La ·' 
/ . 

' .. '·- ' -·· .. -. 

• 
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' ' 

El qosto, aproxim.a.do :ae una .-cs.rretill.á de -~ga J.D.:~ral es el .siguiente: 
.... c. ~. • 

Gen una capacidad de 20 y 25 toneladas para.· 

-c~ntenedores 20'/30'/40' 

Con una capacidad de 35 toneladas parE'.' 

manipular con~~noñn~s dr ?.0'/30 1/40 1 ?Or 

medio de un bastidor de f:ttl6pensi6n · 

100.000 a 140.000 d6lares E.E..UU. 

221.000 d6lares EE.UU. 

·. J';', ¿~:n:.:~:::::::~·::V::0:svv:::t::: :::: :::0::~ •• de manipulap~ 
y ~o~si-ste' on un- v~hículo' automotor_ provisto ele horquilla:;J de acer~t,Bi'ilB.das. para ·mani~­
plllsi c~ga~ pa.letizadas sobrs patlnes y de horquillas de gran potencia para· Inanipular 

r " •' > ' • • ' ' 

contenedores, •. La. carretilla. elevadora puede estar provista de una serie de accesorios· 

. divers9s para operaciones especializa9as •. Puede ir equipado con llanta-s de caucho de . 

e. t:lpo ~ci~o o neUJ!lático. Con. una carretilla elevad_ora de gran potencia es posible marrl¿_ 

'pUlar los cpntenedores al costado del buque y transportarlos a la zona de almacenamiento . -~ .. : . . ... 

· ·o cargarlos en camiones de carretera o en vagones de ferrocarril. 

·' t~c~c~s de _las carre~illaós e~evadoras son las siguientes: 
Las especificaciones: 

La capacidad de .. elevación oscila entre O, 5 y 50 toneladas. La-altura de izada 
. . 

. no~ oscila .entre 2 y más de 5 metros~ Una carretilla elevado-ra con una capacidad de 
= :·-.. • .• •• • • •• • : • t . 

·•· elevaci6n de 25 toneladas permite mariipular por término ·medio de 15 a 20 contenedóres 
. . . . : . ! . . . 

por horg_1 en la carga 'y descarga de camiones y· v~gones ·de ferrocarril. Una ~rretilla 
· ele~qora de gran potencia dotada de·un·bastidor de elévaci6n de contenedores intercam-

.. : . '• . : . ¡ .. 
· bia.ble'_,de' 20 a 30 ~tes .. permite apilar tres _contepedores. 

·· · : . Uná.. c3.rr~_till.:. -:l9VC.~')¡~a ~on ·Una capacidad :de carga 
' ' • . . ' ·¡ . ', 1 ·; 

·o des~rgar un contenédon en un tiempo:· del a ~minutos. 
. .e·s .~e· 3Qo m/mtnuto.; :' - ·· : 

·'. :. El OOBt0 :aproXima49,: ele --~ -:~~:::~tb.la .. el_evaflota ~S el siguiénte~ 
: . . • . • • . • .. '. ' • . . . . -~· . . ·.• . 1 i 

3 a 5. toneladas .:,·.< ::::.; . 25·.oiJo d6lhres 
- : : : i:. _·; .. ; . ' . . . . . 

·. 7 a 12 tonela.'das· -!·: · '::: · . < ., : 50~000 a 70.0.00 d6lares 
. .. : . " ... 'l.' ' 

_! •• · -12Ü~o()c a- i60~000 d6l.aree 

! . 
r 

de 25. toneladas pueq~ recoger 

La velocidad de tr~slaci6n 

:.!_¡' 

. i,. 
• 1 • • 

;· 

,, 

..• 
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· 'b) Accesorios de manipuleci6n de la carga: bastidores de suspensi6n, aparejo 

.. ·' > .. -~·:·-de ·es~bilizaci6n :automática. de la carga;' disposfti'vos ·ae' rota:ci6n, de la 
,., :···.o·:.... . . . . . . . " ' ·1/ .. 

·· • .· ·,
1 carga, pulpos, dispositivos .de- vástago· y ·al.ij e'ta.dor- · 

.· · ·) ·'~:Ésli'ng~s·y :estr~b08·;·- ... :.::.'.·.. ..... . ... . 

J) .· Tr'~~,;u':ot.az, o:.6ctri ;~o o. manual. os; . . r . . . . . . . m/ . 
54. z.gué .es una grúa-p6rtic.:> .Y cuál es su costo apro~do?.-:- · 

.·.La· grúa-p6r~icq es una gÍ-úa para la mnipulaci6n de contenedores y carga fracciona­

. da .. · Cuando está instalada a bordo, aba.rce toda la anchura del bUque •. Existen también 

.·Iiruch6s ··tipos de grúas-p6rÚ.co' de muelle para la. m21lipulaci6~ de 'contenedores.· Las 
' . ' 

:·: grñas-p6rtico para el transbordo ferrocarril/carretera, po'r ejemplo, pU:ed'en ser au~mo­
. , tora:s y desplazarse.·. con ruedas. que ·.corren sobre. rieles o cOn· ruedas de :~aucho. :. :, 

Las dimensiones de una grru;._:p6rtioo~·varía.n se~ su diseño y capacidad. ·Una grua· 
: '. típi~a..de 20 a 30._toneladas con un·mecaniSl!lO de iza:da ·atix:iliar de 10 toneladas pu'ede 

. ·:·manipular contenedores de 20. a 40 pies. .La velocidad de izada e~"de· 45 in/minuto ~ 3~ ciJ e . · 
·lrdnu~~ respectivB.+Dente.· .· 

•. · .·_,Una. grúa. p6rtico de terminal típica para la nianipulaci6~ de contenedores tiene ~· 
.. ':·capacidad de eleva.ci6n 'en _bastidor de suspensi6n de 30 toneladas •. 'La al rora de iz:ada 

·:.ea de 1p,1 m y la velocidad de izada de 9 m/minuto~ La>velocidad ·da tráslaci6n de la. 

grua es de l:a:J m/minuto~ 
.. La .. l~z de las grúa.s.-p6rtico de. mayor tamaño .. puede ·variar "en.tre. lO y 25. a .30 m~· 
La capacidad d~ carga oscila entre 30 y 40 torie~adas~ 

. ' 

1 

---··-
' .. 

' J/ El disp~sitivo de rotaci6n de la c~ga: es un) aparato ·que pernú te hacer girar~ 
la 'carga:; una vé·z· i_zada por la grúa, 360 6 e:.n -ilihbas c:lirecció1}Co3 por medio de: un roo.tor. ; 
e,lt§ctricq con.::ct.ad.o con una transmisi6ri hidráuiica s1 ttiada dentro. del soporte· giratOrio. 

. . ' . 1 . • . • . •.. . •• :·· . l '· .·. 

·El pulpo f:lSün dispof)itivo adaptado··a·las~eslingas de la·grda. y destinado a lacar-
. gª y descarga de ba.laa ·de pasta de ma~e.ra~ Se; compone. de .varios .elementos P.rensOres r.t. 

de secci6n rectangular y brazos· ajustables. · · · .. _ , .. 

El dispositivo :de vástago y. Sujetador ea un accesorio' especi.al p~a Ja .manip}üaci6n 
del papel. en bobinas •. El vástago se inserta en· al· alma :de ·la bobina y urios sU.j atadores 
se cierran mecánicarnehte nara la izada. · . .. . · .· .. . · ,· ·. : · .j · : · ·' 

. · mi Los'p.recio~'i~clic~d6s ,en·1is ~~ca~fl a las pre~tas<54.a·62 -~on'~reci6s en 
. fáb~ica aproximados.~ SUIÍI.ilrl,strado.ti por vB.rios fabricantes del Reino· Unido, la, República 

F:::.deral. de Alemania y el Cenad.~~.·:.:;,._ 'están sujetOs a varinciór ::s .. ·.•. ·• · · · · : . . . . - . . . 
·- .... 
. . . 

:~ . . . 

_____:_ _____ _!__ __ ._ 

. ·. -~ 
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trá ala ci6n, La zona de tinglados habrá de tener Jnayor o menor · run¡>li tud según las n ece­

sidades del tráfico, Su extensi6n puedé determiDarse atendiendo al número de toneladas 
• 1 

que han de. manipularse en ·el tinglado al .año. 

·, ' Si los tinglados de carga fraccionada no eon adecuados para laS Operaciones de lle­

nado y ·vaciado, habrá ,que desmontarlos y uti}izsr el espacio para almaceMr ·contenedores, · 
sobre todo en reserva. 

Si eÍl algunos países en desarrollo ce construyan terminales que eStén eXpresamente 

deStinadns a atender-a la vez el tráfico de 'contenedores y el de .carga ·r~B:cciOnada, los 

tinglados que se"instaleíí ·no ·.dé han s~r ·;,dÚiciÓs .de· cará~ter permB.neflte;''sino estructu-
- . . .· 

ras de.,ontebl~.• so.nsti ttiidas, de pre.f~rélicia por .elementOs prei'abri~ado'S~' · 
. . . .......... ·"--~ .. , ..• -_.. ~: ::·.~~· •· ........ .,. . ~ .... -~·"-- :!·~--: -·-~.:-:--· _. '7 :_.,: . ... . . . . . .. ; ... ' '- .. 

_ . .; ......... . 
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d) 
·' e) 

··-

f) 

g) 

·'h) 
,.,· ............ ,. 

Los .andeues de recepci6n y entrega. 

El t"iÍ1glado de agrupaci6n de la 

el terminal). 

carga {que.no .se encuentra necesariamen~_en 

. . '-J. 
El taller. :de ccinservaci6n y reparaciones • 

. . 
· Espa'Cio_ para oficinas. 

Otra~ instalaciones tales como la torre de control de operaciones, el puente­

bá.scula, enchufes para contenedores .refrigerados, las instalaciones de lavado, · 

·. ···-·de·· conten~dore~ ;. ~t~·o-: ~~./ "··· ·· 

¿~ .. .. ·¿báles son ·l~~ ~ci~ri·~~ de: un terminal de contenedores? 
' . ,:··.! ·- · ... 

- . ::Las opera_cionea que s.e re8..liian en un terminal de contenedore.s son 1~ .carga y des-
. . ,· ' ....... 

carga de cOI1tenedores~ ·sU alm~."~~~entO y agrupaci6n y su traslado a vehículós de ca-

lTetera y· tren~s •. Ei te~rlai d~ co~t~·nedores puede dividirs·a-·en los ·ele~éntos · .. 
d.guient_és: 

:::· .. · a) Zona . de maniobra y embalaje para recepci6n qe la. carga y .servicios -de-

.. , b) 

.·, ) ·.·,e . 

. :·d) 

transportes. 

Zona qe maniobra y- clasificaci6n para la manipulaci6n "del equipo. _ 

Zona de almácenamiento para contenedor.es cargados. 

Zona de almacenamiento para contenedores vacíos. 
1 
1 

Zona.para llenar y vaciar contenedora~. 
. ~ 

Sector destinádo· á ser-Vicios de consepaci6~ de]. eqUipo y a admini~traci6ri .. 
• . . . j : • • . . . 

Zonas de estacionanuento para remolqules de chas1.s bast1.dor vacíos, vagones 
• • . . : • ' • •· . : 1 

·de ferrocarril:, vagones plataforma y Gami?nes de carretera.. . 

.e· 

: ,.47 • ¿A qué nivel :·3 tr~fico ·se hac-e econ6: •icarriente viable· un terminal de cortenedor-es7 
.. . •: 

. . . . .. ' i . 1 ¡ 
Basándose en las prácticas ':e.ctuales en mat;eria de precios·, se. ~alcula -~e dada "una 

. : : inversi6n de 18 milloneq de d6larea en un termi:nal dS: .contenedo~es para. gr~des bug_ues 
. . ! . : : 1 • 

. · tend.r!a que haber .un movimiento -de )0.000 a 35.000 cajones ·por año, para que los ingre-
. . : 1 : 

sos compensaran lqs gastos. 

· -~·~ .. ; ~· . ¿gu~ son las estaciones de cnrga de contenedores? 
.. 

En estas estacione~ de carga, llamadas ~bi~n '~centz:os de 

.- · -_agrupaoi6n" .de la ~ga se recibe~ lo~ bultos ~ mercanc!as, que 
·.• .:1 j . 

: .... dós en oont.;;nedores e descargados de ellos y cttstribuidos. Los 

.~. 

; . 

' 

gru.I?aje" o 11 centrqs de 

son agrupados_y _oarga-

dep6sitoa d~ · • 



. . . 
c. 40: .-~ . .¿Requiere un rmielle para· contenedores mayor espacio que un nn..lelle para carga 

·· .fraccionadá? 
~ ·~ '· ' ........ . ·•-: •• • •• • .... , ..... _' ........ j ... - ·-•••••••• - -··· -· 

:' · · _3:!'~-- En vista del.mayor movimiento de mercanc:!as que. la contenerizaci6n lleva 

· .·:C:o~s~ko- as:! como del ritmo más. acelerado de las oper~ci-~n_~~--·de · manipulaci~n, del uso de 

equipb de manipulaci6n de contenedores suplementario o especializado, y de las mayores 

··dimc.nsiones de los buques po~tacontenedores de tercera generaci6n en comparaci6n con 

. , los buques corrientes de carga fraccionada, es evidente que los puestos de atraque 

habrán 'de tener m~or amplitud. 

· 41. ·b_Será necesario ue en un muelle de contenedores la zona B.lmacena11iento 
. ~P.ng:a una pavimentaci6n esoeciaJ,) ¿Cuáles ser:!an los ! . 

.. . . . 1 

· ,. Sí. Los costos depencierán del tipo de pa~imentaci6n, qu~. a su vez dependerán 

. · d~l i"olumen. y la densidad del tráfico.· De tod~s modos, como.·cifras indicativas, pued~ 

c~cularse 35 d6lares de los EE.UU~ por metro ~uadrado de pavlmentaci6n de la zori~ del 

. r.:~ClJ!.1 dc:-:inada a las operaciones de carretili~-p6rtico, y )o d6lares por ;metro: 
. . . . , j 

_cu~r:..do para la p!;.vimentaci6n de los. tinglados:, a base de loi:; precios registrados en junic. 

. _.de 1975 al Reino Uni~o. El c.os~o de const~ci!6n de los tinglados será de U.'10S 80 d6lares 

por met..ro cuadrado, ~ base de los precios reg::l.s';.rados .en junio da 1975 en Reino Unido • 

.&_. . 'g/ . Las cvtizaciones fum·aü comunicadas po~ una empresa de ·.consultores· de ing.an.i.ería 
"""'''J del R':\ino' Unido y deben ~onsiderarae mucament.e; eono 6rdenea de m.B.gru.tu.dG 1 

• T. 
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.c. LAS OPrnACIONES MULTIMODAL:ES Y LOS PUERTOS 

35. · ¿Qu~ supone para los puertos el transporte mul tinlÓdal? 
; .. 

Un movimiento m~s rápido de las cmerc.nnc:!as gracias a la uni tarizaci6n. . Ahora bien; 
• 

ci t=~'1.sporte mul timodal exige inversione~ sup~_ementarias. en las iristeJ..aciones quo se 

nec~sitan_ para manipular la cargaunitarizt1da y una reorgani~aci6n de la estructura y.· 

--iasoperacfo'n'es del puerto,~'á'ob:re"t.Odo- eri lo que respecta"'al'a mano de obra. 

· 36 ... ¿'Qu~ ~e ·necesita en~ los· puertos para manipular caTga uni tari zada? 

Las necesidades .de.los puertO::; ~ este aspecto, difi_eren mucho según el tipo de 

uni ta.rizáción que. se adopte y segdn le.S instaláciones de manipulación y control que .. en 

ellos existan ya.:· En'tre 1~ diversas formas de unitarización, la· más compatible con ., 

las instalaciones portuarias tradicionales es la paletización, ·siempre que se ·di~ ponga 

. de tin número suficiente de carretillas elevadoras, que éstas tengan vía -~ibre para 

maniobrar y qua se cuente en el terminal con· una explanada ptovista ·de un--ll.Úmero 

suficiente. de pistas. 

El. sistema de gabarras tampoco exige muchos cambios en la disposición 9el puerto, e 
siempre· que el muelle ten~~ PJ:Ofundidad suficiente 'para gabarra.S de escaso calado y que 

... se 'disponga de una zona para maniobra. Los buques portaga_barras requieren asimismo 

· un· fondeadero de amplitud suficiente· que tenga de uno a cuatro puntos de amarre • 
• ,-, ._.: ....... ··, .. ··~· • • 1 ·, - ~ • i . . . . i . 

· ·., El-movimiento de contenedores, si el tráfico: es reducido, puede' hacerse también 
. . . '' .'"l. . .. dl~ • • • - • ' • •• • • • ••• • • • . • ' • ·, • ;.. ; • • : • . • • • • 

.. en un. muell·e de tipo corrient.e siempre ·que se disponga de ciertos elementos materiales 
. /. '¡ 1 . . . . . i . : 

tales/ cor~ grúas y remolqu~s 'para manipular la cru¡ga fraccionada ordinaria de los 

conteneíd~res. · Ahora bien, contrariamente a lo que ocurre en·. el caso de los muelles ',para 

. ps..letas_, ·el te~nal especialmente .cón~tru.ido para contenedores es muy distint9 de uii 
,·:muelle' pára' carga fraccionada: en cuanto a J.as con4iciones m~teriales que debe teunir 

y a la orgáni zaci6n interna. · Es pr~ciso con:tar eÓn equipo de muelle id6neo p~a la ; ' 

. manipulación, como, por ejemplo¡ ~d.a.s-pórtlco y ¿·arretillas-p6rtico, así coro~ ;una zona. 

' extensá. de muelles reforzad~s para. clasificar y .estacionar los contenedores.. El· termi.rial 

debe··· estar dotado adeJ;Ilk·_de tinglados, ser'vicios .. da /Ctmservación, talleres de ~eparacicSn 
·. .. ':. ·.. .. .. '. . . .· ... _. :· .. ·~_:_··.,:.-;. ' ; ··-' ':• ."": . . /1.. ' . ¡ . • . . 

_'y. parques de remol~és~·· . · ·. · · · -' . _ , · 
~---·· · .. ,, .·.->>.. .: - :.:., ::·: . -. //-:. . . • l. . 

:,:· 3.?:·-;·.¿~~mo ·adaptar 'Uri :Puerto a la innnipulaci6n del tr~'.Lco uní tarizado? <· :.: (._ .... - . . . . ·. . . ·~ . >· . ·. . . : .. /' . . . 1 . . ~ . . . . . . . 

. : '::·.-_.· ,·La niayor:!a de lo~ .puar-toa .. est~ en condicion~s de manipular las unidades <le carga 
• .. ·. ·:: .. ·: :.·.. . . ·,·. ·.¡ ·>· .· .... ' · ..... ' .... _·¡.· ·. . . .· • . . . 

··.·.dé ·tipO .!Ms. sencillo,<pe:-:-o ia' ::nnr~Pulaoi6n ·de unidades mM .. complejas y voluminosas exige 
;. :· .. ~·· .... ·', .... . / .. ·. . . . . . . ¡ . 

. mwLoa csrnht0s.. ·· - · · · · · 
... 

: .... 
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1 ~- ~; :. • • ' .:.: • 

· .. ' ?./3.,;.·_ ::j,Cuáles so.n :las ~aracterfs·tica~ · n-.a teriales de los .. chasis portaconteriedores y 
· · de los chasis remolque ·portaconten~dores para transbordo .. =por rodadura? · · .. 

_t','_. .. . 

. · . Chasis portacontenedores· 

. '• . 
Altura Peoo . Peso Carga 

. . . ·Tamaño . (miiir.ntrna) bruto muerto útil 
. . (milímetros) ; (toneladas) (tonelagas) ··-···.:• .... --~ .... -.. ~~~4--~ ... ·¡· ·- ·--··;-::"···t· _·-.,:_··~~ _ .. ;.--r--.._------- . . ---· .... 

Carga por· 
: ~je 

(t~neladas) 

· .. Con~ene:do;r de. 20 P.i~s 1 350 .. 

1360 
24,3 

31 

3, 75 
4,63 

20 551 16· 

20 · Conte:r;.edo~. de 40 pie~ . 
• ·1, . 

. 26 371'· 
. ... ·.· 

-Chasis.· r~~lgue .. porta.contenedores para transbordo por rodadura 
. • .. 

· longi tuci·' lAncho Altura de la pla tafo:rma ·Capacidad 

·. · 6,055 a 
12,i9 m 

2, 435 m·. 
'. 

0,515 a 0,826 m 

.. 29· · ¿Cuál es ·el costo aproximado de esos. remolques4 
, .. . <.: 

.. 20/39/48/55 T 

. ·4t· · · .. C~1asis portacon~enedores ··. ;; . : 

··Chasis portacontenedores · . . ·; , 

Remolque para tran.sbordo ;,. __ ·;.-: '.;;::. , .·. 

_20 pies 

40 pies 

9.500 dólares aproximadamente 

lO.Ooo dólares aproxirr.adamente 

.·~ 

. .. ·.·.: 

:.-··'por rodadura · · · 20 ·a 25 pies 3~000 dólares aproximadamemte 

Hemolque para transbordo~.::-:·:;=-,:·::.':: ........ : .. ,: .. , . ·' .:~ .... _;·:.::: .. 
· _ .. por•rodadura . . .· · ·. · ... · : .. 40 a 60 pies · : s·~ 500 dólares apro~en~ 

{,é ~Js i'a:·· ·· -~-- · abi6ñ'· .·da·· ia·--~·ar · 1 ·· ·- , 
~~~~~~~~~~~~~~~~~ 

·,·.· ! 

' . .... ·:1. '. :.-. : . . 
_l·,¡ 

un servicio que pe:rini te reunir en un solo contenedor, ·para su transpo.rte, 

envíos pequeños o- diferentes. que sep~ad.<Uriente ~ alcanzan á llenar un contenedor. 

·.Así, ~pues, 'las ·cargas que se .igrllpan so:n "cargas! parciales de contenedor" (CP:C). 
. . . . ¡ 

; ;1~ · · ¿Qué son· las "cargas parcial e o de con"!;cnec.o'r" ( CP.C )? 
. . ' 1 

Son ·los env.ío_s·de.carga expedida a más de un destinatario o por más de un cargador 
,__..... . ' . . . . . . . • i 

o , usuario que se transportan en un mismo contenep.or. ;El contenedor puede llenarse con 
. . . . . . . ! : . ~ .. 

· CPC en una estación de carga ·de contenedores pa.rp. que ;sea entregada como car$ comple"ta: 

·de contenedor (ccc) a· un desti.Iia.tario •. Es posible t~bién que un carga9,.or·e~paque la·.'· .. 
. • • • • ' • - • j 

mercanc.ía como CCC Para s.er entregada como CPC, o que la empaque como CPC para· que , 
. sea ent:rega(ia. bomo ~c~Jc. . . .. 

iJ Precios baBa.dos ·en coti~cionee sollqi·r>~s ·a fabricantes de la ·Repúb.lica. 
Federal de Alemania,! febrero de 1975• . Las cotizaciones s6lo indican un orden de. 

· Ir..s .. gni tud y 'e~tán su~etae a fluótUacionee •. · i 
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J. 

a~c~rd~:j:-~~tO. Una vez en ella loa contened~res se dejan sobre_ los chasis Y. pueden 

... ser ::etirados directamente. por lo á. tractores de carretera para· su ':ié~ique hasta el 

punto. d~ destino definitivo; ·.también pu,::den oer trasladados a Una. zona de maniobra _,----
.dond~,. por medio de __ _una. grúa. m6vil, sea posible despacharlos en vagones de ferrocarril, 

ga~·.rél.s o servJciq ·.de enlaces de cabotaje. · 

· .:r ... : Con este sis ..;ema también se pueden descéU'gar los conteüedores directamente sobre 

·.el·. niuelle, dondé una carretilla-p6rtico los .. ~e~og~. ~.por uno y los. transpQ.;rta a la 

zona. ~e almacenamiento, desde dondo son trasladados luego., por medio de carretillae-:­

·~-~-~~~-o de una grúa.-p6rt.Íco, a camiones o vagones de ferrocarril. Para la _IDa:Jllpu­

laqión en el muelle ·cabe emplear carretillas-p6rtico, carretillas de elevación lateral, 

carr~_tillas de. ho~uil.la· elevadoi.-'a o· carretillas en· U (la carretilla en U se emplea 

para ievantar y transportar contenedores: éstos quedan· sujetos a:·~lo·s-·brazos· ep forma 

de u de la carretilla por medio de' un sistema de el]ga!lche<~,s~cialmenÚ~ adaptado a. 
' : ·. ~-'. ~ 

las piezas de esquina cir~rl~·~<d~·loa contr:mecdoreá) •. 
·~~ ..... -- .. ····----·--~ .............. .. 
25o · ¿Qué es el sisterne. de transbordo por rodadura? 

' ! 

En este ~istem.-~ _ r:e emplean bUqUes especialm~nte -diseñados. que permiten efectuar 

. las ope:rnciones de c~n:ga y de!:l'carga conduciendo directamente a bordo o a tierra, ··-
' . 

~·través de portalones la terale·s, de proa o de popa, y de las rampas del buq:ue; el 

equiP9 de . tracción o equipo de ~nipulac.ión .de poca altura, como por ejemplo carreti­

llas de horquilla eleva&ra, ·Para el transpordo; de la carga (contenedores) del buqÚe 
' . . . :· 
al muelle, es posible utilizar también todos los sistemas de manipulación empleados 

• r • ' • .. , 1 • • 

en el-tr:ms.bordo 'por e.levación. loe contenedor~s montados en semirremolquee ))ueden 
. . , . ·' 

cqndúcirse diréc~ente a bo~d.l). dei buque o a tierra. Para el transbordo de ~contene-
! . 

do.res con este sistema Cabe emplear también ca.n;-etillas de .elevaci6n laterc:~.l iprvvistaG 
. ! . • 

di bastidores de guspensi~n u ho~quilla~. El m~teriai de manipulación suele:ser de· 
; . : . . . ~ 

si¡ueta baja debido a ·las ·lwtacione~· de. altura en loe buques. · ; 
... 1 :·· . • ' 1 • • • • • ! . 

. :-- - ··(El bastidor. de: suspensi~n está sus.peridido·;de .1lnÁ grúa. •.. El bastidor se :apoya . 

.. ··~~ '"íf'};arte ·~uperi~;:·~~ ~· co~tenedor y por -~edlo ·a.~.~· sistema de c~~joe girato~ioa 
á_~eta al~bontenedor para ~zarlo·~) - ~-·"· .... , __ _, ... . : ... : .......... _· . . 

.t~). ué es el sistema d~ :trans~rdo por· flotadi6n? 

:l .. 
En este sistema .im buque' :Portagabarras tran,sporta gabarra~ de 100 a· 500 TPM. 

El buque.puede izar las gabarras a bordo o descenderlas con una grúa o una piataforma 

elevadora. Las gabarras :desc:endidae desde el b-G.que pueden. se~ arrastradas. ~r reiD<?l-
. .· .· • ¡ . l . . . . : 

cadoree. Loe contenedores transportados en gabarras se transbordan de "éstas :a'l muelle 
. . .. . . ··. . ; .· . , . . i ·. . . . :. . : : 
con guias; su acarreo en el terminal :suele ha.cers~ con el mismo equipo que se utiliza 

·~pn:re. ·.la ma:nipúlaoi6n -de ·c~ntenedoree. en el eistéma d.e: ~ar~_'fraccionada. 
1 
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18. ¿Cuáles son las características rnateriales ~de los contenedores? 

. --....---:-~-.Si bien loe contenedores deben ser ·de construcci6n r!gida, algunos son plegables;· 

6 pueden ser desmontados y luego ser montados n~evamente, en tanto que otros:están 

montados de modo permanente. Pueden s~~ de acero, aluminio, madera contrachapada o 

fibra de vidrio o dé una combinaci6n de e&Js materiales. El contenedor puede tener 

.~· 

~~ ~uerta en un extremo o en ~ pared lateral o aberturas en su parte superior para 

~u lienado y vaciado. Los principales tipos de contenedores que se emplean actualmente 

son los de 20 pies, con un peEo bruto máximo de 20 toneladas y los de 40 pies, con un 

peso-~bruto máximo de 40 tonel.adas. Debido a su estanqueidad, los contenedor~.s protegen . . . . . . 
la· ·c~ga de la .intemperie. 

·':. 

J9. ·-.·LCuá]~s son los diferentes tipos de contenedores?· 

·.os contenedores pueden clasificarse en seis tipos princip~1es: 

. ~ntenedores' de carga- ~néral '. 

.. .. . ·~ . 

S 
.. - -.,-

comprenden los contenedores cerrados con 
puert~s en un extremo y en las parédes 

-' .:-:. ·.-: : laterales • los de techo a·oierto • los de ' . , 
paredes laterales abiertas; los de 
paredes laterales y techo abiertos; los de 
paredes laterales, techo y extremo 
abiertos; los de media altura y los 
ventilados (no isotermo_a); 

·contenedores aislantes, refr,tgerado.s o 
con calefacci6n; 

.. i 

. 1 - ; para el :transparte de líquidos :a granel.· 

; 

_:Contenedores paz:a carga seca a 

Con tenedoras pla'+·:ifo"X'ID8. 

. . ~. 

.. ·~ .. 

" _c_ontenedores ef?pecia.lel!l : .. ·. 

1 ... : 

-. 
··: ..... 

. ;•' 

· · : y ~de gas comprimido; , -
1 . 1 

gra.riel - ' d~ descirgcl. por gravedad o descarga 
a '-presi~n; 

. • • ~ 1 

1 . 

• esencialmente ·.ontenedores _planos sin 
. sJperest:tuctura que rio forrna_..-i parte' de 
! lo.s sistemas plenamente automatizados 
!de tran~porte en contenedores ya que 
· cirecen de parte superior por donde · 
puedan ser izados con su carga; : 

1 ¡ . . 1 i 

contenedores para.ganado y con~enedores' 
plegablS:s; · 

.... ~ .lds _-c~ntenedores planos e~n en -~~alidad 
-~andes paletas, con paredes o :sin eilas. 
1.ieben manipularse ·con garfios i; están 

. do:tados de bordes especiales para tal fin • 
. -;, los cont:eriedor~s plaJ1.9s con paredes ple­
·:·.·- gables pÚeden estibarse cuando son 

ce.,üel t--;;~ e:i..n carga • 
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.Anexo 11 , ' 
pagine ~ 

--
Buque·- de carg::: 1 general polivalente con una capacidad de 

J -

transporte de contenedores de 300 T.EO (14. 000 

a 15.000 TPM-161
nudos) 

1 

-Buque· de l!nea regular de seglUlda mano apto para su . 

transformaciÓn y cuyo año de construcción se altÜa entre . 

fines del decenio de 1950 y fines del decenio de 1960 

~ 13 .. 000 a 20. 000 TPM) 
,......:--'-

.Huq·¡_:.:.; LASH 
.... ' 

. ~':ruque Seabee 

14,4 millones- de 
dÓlares 

4a9 ti 

·so millones de 
dÓlares, · 
aproximadamente 

75. 000 dÓlares por 
·.unidad 

5311 millones de 
. . .· dÓlares 

{Astilleros Vallmet Hels:Ulki) ·contratado a principios -·dé 1975 

Gabarras Seat-·.)e · 100.000 dÓlares, aproxi~ 
. . . madamente, por a 

unidad W' 

13o · ,~Es posible 'trl:lnsform.ar los ·buques de carga general ,:~Ófr'i~~tes pgra el 
transnorte de car,ga unitarizadé!?,_ .· ;~::~~~WW'f-::. -~ · 

i -
S:!. Los buques~ de carga _·general corrientes pueden ser adaptados. para el transportE 

de- contenedores, pal~tac y unidades preeslingadas o .convertidos en buques R~Roo Para 
: . . , . . ' , 1 

estas transf_ormacion~s, :;toa buques mas adecuados son qui~aa los buques de 1ka 
. . . ··. . .• - ··-· . 

de: 10_._000 a 13. OOÓ TPH construidos a mediados de~ decepio de 1960. . . . 
. . . ; . . . - ! ¡ 

14. ¿Cuál es el costo de una transformación de este tipo? 

... ·. E:1 costo: de 1~ iran~~ción depende do rollitiple:s fac~ores, entre otros de la 

~clase de. buque,. su eªad y. estado1 el lugar en quk se efectúe la transformaci~n, el 

.momento ·en que se ll~ve a cabo y la~ modificaci~nes accesorias realizadas • 
. ' .. . . ' 

, i -~ 
15. ¿Qye es·Mnfi paletaz 

• • 1 ~ 

Una paleta es tilia tarima. o plataforma de alrededdr de 32 x 48 6 40 x lt1 pulgada~, 
. .· ' ~ ./ . . ) . ' ' 

generalmente qe Inadera1 en la que :se puede colocar cierto námero de bul:tos par~ formar 

~ úM_.unidad de 'carga.~~- objetq ;4~ proceder ·a .s~ transp~~~- ~ipulación o aJ.llamiento 
. . . . . . ¡ . . . .. . . . ' 

. ·por_ zr.r_jdios maci.Úlico~·, La pal.Jta~j?Uede tener o ~.o una supere-structura y, seg¡.v• sus 
' 

· .. , 
:.··' 

:'· 

·~. 
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·-pfi ~.mtr··6· · ·· 

a:. ---: 

Buques Seabee!f 

w~ de gobarrae 

:!elocided; 20 nuJ~;:·. 

· Capacidod de 
· tronsporte 

5 TEU'cubierta d~ 
vehÍculos · 

.24· TEU ·cubierta 
_;superior .. ,. 

feso :nuerto 

.39 ooc).T 

Eslora 

llO m· 

Eslora total 

21>7 m 

Ro-Ro (pegÚoñol 

Manga 

17 m_ 

Calado 
(cargado} 

1 

·-4·m 

· Ro-Ro con rampa en la pooa 
~~ ;·. · ·f·.!t"}''"" .,w_,._. . .: ......... -.• ~ ·: .-~ ., .............. "-· 

. · CahacidAd de tra~sporté ~· 
.:..:.f de conteneclores ..... 

1 200 TEU ... ·. .. ·. ' .. 

~ ·. Peso II1Uert.o Eslora·· 

20 650 T 199.m 

Toneladas de registro 
neto· 

1 CJ72 

l-úlnga' Cala&o 

2P/7. m ·9,6 m 

' :: · ~loeidad ;. 
~ .. 

22 nudos 
.: ... 

'; 
1 

CSnacidad de transporte · ... 
1 

·Bi.5 TEU y 990·véh!·Cu1os .· 
. i 

1 
VeloCidad: 24 nudoú 

Buque celular Ro-Ro. , 
(Clase Atlantio Champagne) · 

. . ... : 
' 

·Eslora,. Manga. Calado Pe so muerto .. 
- ,._-

212m 28m ·. 91 3 m . lB 850 T 

1 ( : 

¡ ; 1 • ¡ 

.·, .. E} El buque pe: ~agabarras tipo: Sea be e tiene~ tr~ s: cubiertas de carga continuas. 
Para izar las gaban¡as. se uti:liza una platafo~ sume~gible 1 con una capac·idad 
de 2 •. 000. toneladas, !9-~ se hace descender dentr9 del ~gua. Pueden estiba~se 12 gaba­
rraa·,.en la cubie~c,:,;ii.Lerior 1. otras 12 e~ la ;cuhierta: principal y 14 en_ la c~ierta. 
r;uperior. - ' . . . ., .... ;·. . i 

.. ; ..... 
. ~ :. : 

•¡'· 

. . -. 
'. 

.... ". .. ·~· 

•' ¡ 

. ¡.-

. . . -::-· · . 
. · .. ·~ '_.: . 

.' .-·.. .. .... . .... .;~· .. 
·,. "¡ 

' ~ . ' 

... : .. 
. ·.'. 
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1 

1 :a.; 
. . . . . . : 

. -. . 

OPERACIONES HULTD10DALÉS Y TRANSPORTE MARITIMO 

¡ 

¿Qué tinos de bunucs ·se utilizan en· el transporte mul timodAl? 

_,. 

· Como el tr~rispbrte mult:ill1od.Iü es compatible, al menos.en principio, con. liodas ~as 

~~:~::~::r~:.:::nr:r::~a:• ~~¿::, u~~i:::o~~:;~i~t:-·¡~:i:~:n:~~s parE .. 

. ! 1. Buques portacontenedores: 
1 • ..-

a) exclukivamente ·celulares 

b) par.cihmente celulares 

e) Ro-Rol celulares · · 

. ,· 

! 

d) portagaba~as con bodegas celu1a,·.r-Bs 
• 1 . 

. e) celulares frigorÍficos 

2.· Buques del trapsbo~~b por rod8d~a (b:u::¡ues Re>-&.) 

. ·. 3. · 'Buques portagabarraa 
- 1 . 

4. Buques porapaletas _. . . 

:: 5. Buques del carga fraccionada transformados 

·;, 6. Euques gr neleros 
. i 

·· 7. Buques 4ej carga general polivalentes· 
. : . , l . 

8. ¿Que son los buques celulares? 

:,; ,, . 

¡- ; 
Buques especialmente destinados al transporte de contenedores y c1~as bodega~ 

·están provistas de 6éiuias permanentes dotadas :de gu!as verti~~les p~ las que pueden 

e· 

. 1 . , ~ . . ·. . - . 
deslizarse los cont~nedores de modo que estos queden .firmemente apilados y se· encuentren 

1 ¡ .. !. . ¡. 

sujetos en todas la~ esquinas. · 
. . 

9 • .. ¿Qué es el buque de· transbordo por rodfldufa? 
.• i . . , . . . . r . , . . 

Es un tipo de buqué en el que la mercanc!a: se ~r~slada por 

_ elevación •• La carga puede estibarse e.n las cubiertas del buque 

·.material rodante duran~e la travesÍa. ·) 

rod~dura y ~o por 

o permanecer sobré 

- 10 •. ¿Cuáles son las princ;ipales dim-ensiones d~ glgunos buques porlaconteneaore~d. 
. . . . 

. ; .. - . . . ·. : . ' ¡ . 
. ~.~. , ' Las principales dimensiones de los buques portacontenedores han variado con el 

tiempo confonne ha ido evolu~ionalldo ia tecnolÓc!t~~ · Hay1 piies,. var~s. "generaciones" . . .·' 
· · cíe--bt~::-¡ue~ portacont: 1.ndoÍ-es: .:. · ·¡' 

. .. r 
f •• _ 

. .-· ::. 
;_._. 

·. ~-~ : .. 

• . 
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ANSI. 

.... ccc:··::: · 
....... 

,. 

CPC :. · 
' ¡ .. t 

DUC 

.·me 
. · .. FAK 

.' 

· .:·rso 

.. · LASH 

arM 

Ro-Ro 

Seabee 

T 

TM 

TPM 

TEU 
( _._. 

,. 

.. m o-"-· 

·' . 

.. 

• ¡ 

. . . 
. Ame rica:::• .. ;rational Stail..dards lnstitute 

. .~ '.· 

:carga · c~pieta 4e contenedor 
. ' \ . . 

. . . 1 .• 

c~rga pa~cial de contenedor 
•' ... 

clisposit~.vo de unidad de carga 
~ 

Estaci6n!de carga de contenedores 
¡ 

flete ~arme para toda clase de mercancías 
. . 

·. Organizarii6n Internacional de._Norm8lizaci6n···', 

. buque portagabarras del tipo LASH 
\ 

operador¡de'transparte multimodal 
. 1 . . • . 

·buque de.¡transbordo por rodadura 
. ~ . . 

t ._·; 

1 . . 

b~ue pofagabarraa .d~ tipo Seabee .· .. 
1 

tonelada:3 . . l . 
transporte multimodal - . . 

' J 
tonelada~ de p~so muerto 

. 1'··· .•. 
.' .. 

¡ . . 
unidad eciuivalente a 20 pies (medida' uniforme para exp~esar la cantidad 

de cont~nedores 4e diferentes tamuñO:&) 
. • . - . .. . 1 . . : _.., 

Unión In~~.~r:uaoional de 'Ferrocarriles. (c&i:tgo) · · 
! ' - .· . ~. ·~ ...... :.· ·.. ....... .• .. . . .. : := ..... ~ ·-::·.~~\~ ...... 

. ,. 

~--·: 

• 4 • ~ -~· • 

·.::. 

'·· . 
•• 'l 

'.\· 

.. · ... 
. ·-

• • l ···.• 

·.~ 
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4. Gran parte de la informaci~n stuninistrada en el anexo tiene un ·carácter puramente 

técnico y en rigor quizás no sea pertinente para los trabajos del Grupo Preparatcrio 
¡ 

Intergubernamental. ~ Se 'incluye porque puede ser Útil·para los servicios técnicos de ,. ' 
1 

·las entidades y organizaciones que se ocupan del transporte de los paises en desarrollo 
. , ¡. . • , 

cuándo~ en la practi~a~ tornen decisiones sobro unit~izacion. ~ 
1 • 
¡ 

5. Los datos de orden financiero proporcionados en el anexo al presente informe se 
L 

refieren al costo pbr unidad de los principales -tipos de materiales necesarios para la 

explotaciÓn de un s~rvicio multimodal y no al coste global de todo el equipo.. Este 

Último. variará se~ el nÚmero de unidades que se precisen, el cual., a su vez, del?_enderá 

de la escala de operaciones en cada pafs.. Tampoco se facilita en el anexo informaciÓn 

'e.cerca del costo total de la nueva infraestructura o de las_ mejoras de la infraestruc-
l 

tura existente que requieren los puertos y los sistemas de transporte interior; costo 

que también variará. segÚn los pa:!ses .. per~ se proporc.iona ihformaciÓn acerca de los 
. . 1 ; . . . 

~,niveles nunimos que: es menester e~tablec_~.r~ . ~ 

r 6. De todos modos~ la informacion que figura en el anexo pone claramente de manifies­

to que ·la introducción de sistemas de unidad de carga, especialmente la contenedcriza­

ciÓn en un sistema ~e pu~t~ a puerta, requiere cuantiosas. inversiones ~e capital]/.· · · 

Unas inversiones de i tal magnitud tendrian que s ~ costeadas en divisas y, sin duda,~~ 
: · plantearfan graves problemas financieros a la mayoria· de los pa:!ses en desarrollo. 

Además_, tendr:!an que competir con las inversiones Em los sectores agr:Íco'ra e industrial 
. 1 . 

·. y ~~ otros sec;tores ;. priori tarics de la economf~ de esos paises. 

7. Las observaci~es que antec~den ponen de ~nifiesto la necesidad de que los paises 

en desarrollo procedan con cautela al tomar un~. decisiÓn acerca de la introducci~n de 

esos s~_stemas de unidad de carga I:lás complejos :que permiten llevar a cabo operaciones 
1 

mu1timodales. De estaa·observaciones se desprende además la nLcesidad de que los'gobier-
1 : . 

nos y las instltuciones .financieras de los pa!~es desarrollados_, as{ como los orgimismos 

financieros internacionales, incluidos el Banc~:· Muridial y los bancos regionales de desarro-
1 

llo .. faciliten a los paises en desarrollo ayuda o créditos en condiciones preferenciales 
. . 1 ! . 

· e~l todos aquellos casos en que se_ considere qu~ en,·~ pa!s eS oportuno imp~tar oper.a-

ciones ·multimodal~s-~ueófrecerán ·ventajas econ~micas ·generales a todos los pa:!ses parti­

<·ciparites en una: é~rriente de. tráfico· determina~a.. · 1 

,¡ 

.. ·, ., · .. :JI A este ·r~specto· .. <:onviene señalar qu~:\a esos desembotsos de capital hay ~ue agre·,·l(,' 
gar los gasto~ de explotació~ .Y.~~ . .-·en especial_, :ios desembolsos por concepto de conservaci~n.. ,.\ 
repuesto~ Y repar~Gion~s~. que~ .,habida ·cuenta d~ la fragilidad de la mayor parte del mate-
:-ial descrito en-· ál anexo.~~·· Éú3 .·probable que asciendan a sumas considerables a : .· . ··1·... . './:.. . . . 1. ,. . . 

. ··.4.·. 
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r.- EL ESTUDIO ECONOMICO DE LOS TRANSPORT:E:S. 

La economía del transporte constituye u_r:¡.a derivación reci~nte de 

la teoría económica general. Pertenece .~ las disciplinas académicas -

que en la práctica consideran un enfoque sectorial de· la econonúa y su 

mayor desarrollo se ha venido desprendiendo de las conclusio~es de la 

Economía del Desarrollo Regional y~ particularmente de aquellos rela­

dionados con la economía del bienestar, cuya mayor contribució:q ha si­

do la técnica de. análisis de costo-beneficio. 

Sin embargo en el estudio de la economía del transportes ~s opor­

tuno aclarar que el. enfoque sectorial c'omúnmente adoptado en la prácti­

ca, es el resultado de que. en la mayoría de los· países, gran parte de 

los sistemas de transporte, en sus diferentes modos,· son controlados y 

regulados por el sector público. 

Los· gobiernos como lo S respc:m.sables ~directos por la provisiÓn ma­

yor de la infraestructura ,(puertos, aeropuertos,· íerrocárriles y carrete­

ras} han requerido de un· .instrumental de análisis para establecer normas 

de acción para pro~over ·su· exp~nsión y desa;rollo en función de las ne­

cesidades de transporte de bienes y persenas en· la· economía, refl:ejo de 

Hu grado de desarrollo • 

. Los próblemas que en la actualidad enfrentan lo·s especialistas del 

estudio de Economía del Transporte son resultado de las condiciones Y 

ca;racterística.s del funcionamiento de los sistemas de transporte en la 

, 
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mayJlf~· de los países. 
.. - . 
. -.. •••.• ·' 1 • ~ •. , • 

; ·' > ~ ~ !"' • -·· ~-· .-· ·- ..... ~···- -. ~ ~-

. .... :a-

'No· es diñen, de esta manera percatarse de los graves problemas 
.· .. · ... ·,. 

de congestionarniento o subutiiizacÚ5n de los sistemas de transporte ur-

bario, carretero, portuario, aeroportuario, las difíciles condicion~s fi -

nancieras de los ferrocarriles, las fluctuaciones en el mercado de fle-

. tes y, la estacionalidad en los flujos de tráfico nacional e internacional. 

Finalmente, el dinamismo de los cambios en las estructuras de -

organización de los transportes, es otro aspecto de la problemática que 

requiere de mayores esfuerzos a los análisis para adecuar los sistemas 

al desarrollo de un país· determinado. 

De' esta n:1anera se puede .decir que· lo·s princiFales objetivos en· el 

estudio económico de los. transportes son: 

a) • Que· la asignación de recursos destinados. a la satisfacción de 

necesidades de transporte se traduzca en la ··mayor contribu '-

·ción al desarrollo nacional. Es decir, que el costo de oportu-

nidad de dichas asignaciones· en sector sea mínimo en relación 

a las oportunidades en otros sectores. 

b) Desde el punto de vista de las facilidades .. existentes, que se -

procure su máxima utilización y brinde el mayor beneficio posible. 

-~ ·. 

e) Que la canalización de las inversiones y costos de operación estén 

. orientados hacia el mejoramiento de las estructuras de organiza-
. .; 

cfón y para el desa.rrollo tecnológico en el .sector. 
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Sin entrar en la polémica de los académicos en el sentido de, con­

siderar a los transportes como causa o efecto del desarrollo, baste por 

el momento aclarar que en cualquier sistema económico", los sistem·as 

de transporte son el factor condicionante~ aunque no suficiente en el -­

desarrollo socioeconómico de uri país-. 

• ..... 
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.. 
II.- LA MECANICA DEL COMERCIO INTERNACIONAL Y SU RELACION 

~ CON ·EL TRANSPORTE MARITIMO. · ' ... 

. ~ .. 
.. 

De acuerdo con la explicación de la teoría clásica del comercio -

in_ternacional, los países comercian entre sí debido fundamental -

mente a tres razones: 

a) País A comprará al país B los productos que no puede producir 

por razones climáticas y, venderá a otros países artículos que 

por la misma razón pued~ producir y otros no •. 

b) País A comprará a otro, artículos que aunque pudiendo producir-

los, existan otros países· que los ofrezcan a un ;;osto menor. En 

estas condiciones, venderá aquellos artículos que los compradores 

puedan producir en su territorio pero a costos mayores. 

e) Existirán casos en los que el país A compre a otro, artículos -

que pueda producir a un costo menor que el vendedor pero, que 

sin embargo, le convenga más asignar los recursos a la produc-

ción de aquellos en los cuales tenga una ventaja todavía mayor •. 

Sin embargo, hay que tomar en cuenta que en la realidad la es-

pecialización no es absoluta. En muchas ocasiones en la expan -

sión de las industrias se observa el fenómeno de costos crecien-

tes, en donde, a pesar de que el país tenga ventajas comparativas 
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en la producción de un artículo, la demanda de insumas -para pro­

ducirlos (mano de obra) provocará una alza en el costo dt:: é~ta an 

te limitaciones en la oferta regional del insumo bajo cuestión. 

Otro aspecto que impide la absoluta especialización en la produc -

· ción -de. artículos .. con evidentes ventajas comparativas, es el'fl:'l.'ar'~ 

co legal que regula el e recimiento, fomento y expansión de las ·1 f• 

dustrias ya sea en términos de la política interna de un país o e.n 

furición· del· panorama internacional. 

~.- La Reglamentacfon Internacional del Co1nercio · 

Como resultado de los intentos para reglamentar por parte ·de los 

gobiernos e'r flujo .de 1as importaciones, ha surgido un complicado 

esquema reglamentario para controlar el flujo'internacional de los 

interc·arnbios comerciales a· través de la imposición de~·tarifas o· -

cuotas. 

:E;ntre. las principales consideraciones que· se han utilizado para ar­

gume.ntar en favor de las tarifas o cuotas están: 

a) Prot.ección de industrias nacientes.- Generalmente dichos derechos 

de importación recaen sólo. en los productc:>s ·que son producidos 

act)lalmente o para los cuales existen planes de producir. 

·, ·.-
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La· justificación de esta medida tiene como objetivo principal -

. . 

_promover el desarrollo y competitividad de los productos nacio.;. 

nales relativa a la de los extranjeros ,en donde su aplicación se 

extenderá por J.ln. ~iempo predeterminado. Si la empresa o. indus-

tria productora_nacional no alca.nza el_grado de eficiencia··Y col!! 

petitividad se correrá el riesgo de obligár a el consumo nacional 

a compra.r productos más caros cuando existen mejores condicio-

.nes y oportunidades en el exterior. :Asimismo los costos de __ ;;._ 

transporte serán otra razón que actúa sobre las ventajas y com:-
; ... 

petitividad de la produc.ción de un país en relación a otros. Si -

por ~jemplo el _costo por ton~ lada· del transporte d.e algodón de . -

Australia a Inglaterra (incluye_ndo se.guros y todos los costos del 

manejo) es igual a 30 dólares, segur~mente Inglaterra sólo esta-

rá interesada en· comprar algodón australiano si la producción del 

·mismo en Inglaterra, ; necesaria para satisfacer la demanda in.~. 

terna, resulta· más barata que esos 30 dólares. Con este ejemplo 

'podemos observar que los cqstos del transporte pueden actuar co-

. ' . ~·· ·. . . . ., 
mo un obstáculo a la especialización si es que sobrepasan un li 

mite. 

Aunque ia téoría del· comercio interná~ional,; explicada en términos 

de las ventajas comparativás, es v'álid~. e·~· un nivel ampli.o de ge -

neralización como el expuesto con anterioridad, es importante. r~-

cordar que los razonamientos y conclusiones de dicha. teoría son -
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aplicables en circunstancias en donde· las funciones de .costo son 

·constantes o crecientes en el largo plazo. En la mayoría d~ las 
. -·.'. 

industrias los costos son crecientef! debido ·fundamentalmente a-

la escasez de algún(os) de los factor(es) de la producción • 

. . 
.; . .: 

-~b) Recol:ección de más ingresos por la Vla fiscal.- Particularmente· 
~-

aplicable. en el ámbito de los país~s. sUb.desarrollados, yá que é_! 

tos se caracterizan por tener una población con bajos. ingresos y 

por lo tanto la fuente de recaud~ción fiscal del gobierno difícil -

m.ente l>rovendrá de esta fuente, que es el caso de los países· --

desarrollados en donde el impuesto sobre la renta (progresiva) -

es la más importante fuente de ingresos del gobierno. 

é) Como una medida para corregir desequilibrios en la balanza de 

pagos • .:. En este caso. vale la pena. destacar que dichas medidas 

correctivas han brindado los beneficios esperados .. sólo que en-··. 

~·corto plazo, ya que al desviarse la demanda del consumo de ~as 

importaciones hacia los· productos nacionales a largo plazo ocasio-

o 
ne que el ingreso nacional se incremente y provoque al mismo 

tiempo que la tendencia hacia la importación se manifieste aun 

_ con mayor fuerza, ·invalidando el propósito inicial de la tarifa o 

cuota aplicada. 

A pesar de los razonamientos antes expuestos, la ,..,olémica sobre . ' 
la validez o inoperancia de las barreras a las importaciones. entre 
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países tiene una connotación .especial cuand_o nos referimos. a: las 

c~ndi~iones y perspectivas de los países en desarrollo en _el pla-

• . 1 

no internacional. Esto signüica que a pesar ge que la corri.ente 

de opiniones. se manifiesta en contr.~ de _est_e, tipo· de medidas 

restrictivas, ya que crea "ventajas artificiales" a la producción 

. de· un país en rela,.ción a la de pr~ductores _e~ ei extranjero, ha­

brá que considerar que·la .liberación del coniercio :inte~na:cfonal 

te~dería a favorecer la concentración industrial y· el. desarrollo 

tecnológico que generalmente· se ·localiza en los países desarro 

liados. De esta forma en el i~rgo plazo, c·ome.rci~ y' desarrollo 

habrá q~e crecer en tanto ingre~os y' pode.r de' compra entre --

las naciones presente un panorama más equilibrado y esto sólo po-

.... 
dría llevarse a cabo a través de cierto. grado de proteccionismo a -

las industrias en formación de los países en vías de desarrollo~ 

.La: Tasa de Interc·ambioy su Importancia con el Comercio 

Marítimo • -

Al valor de una moneda en términos de otra se le derioinina la· tél.lil~ 
.. o 

de intercambio. Dicha relación de in~e~cambio entre· las mon~ ·-
' .·''. 

das, estará sujeta a fluctuaciones dependiendo de la oferta o qe.-

~anda en la. circulación :de la~ monedas como co'nsecÚencia del .. 

. . . 
volumen de operaciones de intercambio de productos en el' me r-

. . . 

cado internacional, en el cual se utilizaron- dichas monedas. 
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Bajo el sistema del patrón oro, esta situación no surgía debido a 

que tanto los sistemas monetarios interno e internacional estaban 

·integrados. Es decir, la cantidad de monedas en circulación en -

una economía estaba sujeta y en relación a la cantidad de reser.,. 

vas de. oro de su pa~~. Sin embargo, era evidente que ·en el pro-

ceso de ajuste y _equilibrio en las condiciones de intercambio· d.e 

los países; éstos terúan que sufrir períodos de inestabilidad y --

desempleo. 

En la actualidad los países, en su mayoría, reconocen que es in -

deseable permitir la libre fluctuación de los tipos de cambio como 

reflejo de las condiciones del mercado. Para ello han adQptado con -

venias pa·ra "estabilizar" dichas fluctuaciones a través de el Fondo 
. . ' . ' 

Monetario Internacional que actúa como el organismo . regulador del 

-~-sistema monetario mundial. 

Siendo la explotación naviera un giro empresarial eminentemente -

internacional, es evident~ que cualquie~ variación en los tipos d~ -

. ' 

cambio de las monedas, representa un .asunto de vital interés~ ya -

que un importante grupo de costos (combustibles, mantenimiento y 

reparaciones, etc~). tienen el "carácter internacional 11 a excepc~ón 
' . .· 

de aquellos casos en donde exista-n marcadas restricciones gube'rna-

mentales. 
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' Cuando por ejemplo un país. determina. devaluar· su moneda, esto 

significa que en términos del resto de las monedas, los Servicio S. 

ofr.ecidos por los navieros de' ese país' han mejorado su posición 

competitiva. Sin embargo esto no signüica que inmediatamente va-

yan a incrementarse sus ingresos~ Por .el contrario seguramente 

que requerirá de ajustar sus fletes· ya que todos lo·s servicios ..;. 

comprados a lo iargo de su ruta internacional ~erán más caros (en· 

relación al o/o de devaluación). Por otro lado, la devaluación asisti-

rá a el naviero del paÍs (que ha devaluado su moneda), siempre y 
:;•,. 

cuando_ al tiempo de la devaluación pueda ofrecer el tonelaje extra 

que le pueda ser demandado para explotar en forma inmediata sus 

ventajas competitivas. 

() 
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lli.- LA DEMANDA DEL TR,ANSPORTE. MARITIMO. 

La demanda del transporte de carga o pasaje constituye por defi'ni-

· ci6n una demanda derivada. Esto es, los Usuarios del transporte -

marítimo, requieren en primer lugar de los productos y, posterior 
. '. .. . '-

mente seleccionan al transporte más adecuado como el-medio para 

obtener bienes. EXisten sin embargo excepciones a este razona---

miento; y, se refiere en particular al transporte márítimo de pa--

sajeros, en donde los usuarios demandan al transporte como ~n -

bien final, (viajes de. recreo en yates o cruceros). 

Ahondando un poc~ ~ás en la definición del .transporte como una -

demanda derivada diremos que la 'necesidad del transporte surge -

cuando se requiere de la asociación, de los parámetros, producció~ 

y consumo de un determinado producto. Dicha asociación se llevar~ 
. - o -~ 

a cabo en un "mercado" establecido y después de haber salvado la -

_separaci6n geográfica de.los puntos d·eorigen ~{producci6n) y desti-

·no (consumo). 

Resulta evidente que para cualquier situaci6n que tenga por obje.to -

el análisis de la estructura y evolución de la demanda de un serví--

cio de transporte/será indispensable en primer lugar, el'conoci--

·miento de las condiciones de producci6n. y del consumo de los . --~ 

. artículos que habrán de transportarse cc;>mo resultado de la realiza-

ción .d·e las operaciones de intercambio comercial·~·-

. ¡. 
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En el caso del transporte marítimo, el análisis de la demanda ha 
.-1. 

reflejado que existe un considerable grado de correlaCión con las 

·fluctuaciones del comercio entré los diferentes país es del mundo. 

A nivel de las regiones de un país el conocimiento de las condi--

. clones del comercio marítimo interegional.será pues el factor --

determinante para calcular los niveles de demanda del transporte 

de cabotaje. 

Por lo que toca al análisis de este ''deseo de movimiento" de --

bienes que da como resultado la necesidad (demanda) de transpor-

~~' es claro que a fin de precisar en forma cuantitativa o cualita-

tiva los ·volúmenes ·de demanda será indispensable referirse a el -

·análisis de las causas que la originaron. 

Las variaciones en la cantidad y dirección de los flujos de trans--

. . 
porte se dan dentro de una dimensión temporal, por lo que depen-

derán de cambios tanto a corto como a largo plazo. A corto plazo 

· los cambios en las políticas de países pueden originar variaciones 

sustanciales en el volumen a consecuencia de variaciones climato-

· lógicas y dirección del transporte (sequías, guerras ,independen-- · 

cia de países, rev:oluciones, etc.). A largo plazo,cambios en la -

estructura y localización de la poblaciónp variaciones en ~1 valoz· 

1 

de la producción nacional, cambios en los estandares de vida, etc., 

sin embargo, hay que dejar claramente establecido que la demanda .. 
. . . ' 

de transporte marítimo no varía únicamente en función del volumen. 

de .. las cargas a ·transportarse sino que estará también en funciól} .,.. · 

de las dista1~ de los recorridos. Es, por lo tanto, explicable 



.. 13-

que en dis efio de las rutas el·Jactor distancia representa uno de -

los más importantes en la decisi6n del naviero con respecto a la 

selección del tipo de embarcaci6n a utilizar. A manera de gene;. 

ralizaci6n podemos decir que así como un aumento de las tonela-

. das milla, produce un incremento e.n la deznanda 'de transporte, .. 

. una disminuci6n en la distancia producirá una dismiriuci6n en 1ª 

demanda.* 

De acuerdo con los informes publicados por la Organizaci6n d~ --
. ~ . . 

las Naciones Unidas en 1975 el valor total del comercio interna-
. . t'·: 

cional a:scendió a 982.500 millones de dólares. De esta cifra el -

60% correspondió al valor del comercio internacional por la vía - · 

marítima. 

·Respecto al volumen del movimiento de la carga, el mismo infor-

me sefiala que la carga mundial transportada ascendió a 35.73 m_! 

llones de toneladas métricas, de los cuales 18.8 6 (50%) fueron 

transportadas por la vía marítima • 
• 

f." * La disminución en las exportaciones de cazob6n de hulla de In-

glaterra a Canadá y Sudamérica, fué el factor determinante en · 

la depresión de -1~ .fl.ota mercante británica·, asimismo, el cierre · 

dei C~nal de· Suez, contribuyó definitiva~ente· en· el incremento .. 

de·la demanda de barcos (bodegas) al aumentarse las distancias· 

en aprOximadamente 4 500 millas náuticas .• 
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Clarainente el transporte marítimo representa uno de los más -

importantes instrwnentos de interrelación ~nla compleja econo-

m:fa·-mundial • 

,La·mª_gni.tud-d-e·la demanda ha 'sufrido cambios de consider:::.ción 

· en los últimos 5 años . -

Por ejemplo en 1970, el nivel de la dema:..1da de transporte mar{-

timo ·de cargas secas y líquidas"' eran comparativamente iguales. 
1 . 

Con motivo del constante incremento en la demanda de hidrocar-

guros a nivel mundial y en forma importante debido a los proble-

mas de o~cÍen político que han modificado la política de produc--

· ción y abastecimiento del petróleo, el voiumen de la carga líqW.~ 

da transportada por la vía marítima superó en un 35o/o a la carga 

seca para 1975. 

De esta forma, la demanda de transporte de petróleo pasó de -~ 

540 a 1945 millones de toneladas métricas en el período 1970":'-" 

1975, por lo que su tasa promedio anual de crecimiento fué de 

aproximadamente el So/o, razón por la cual la participación del ... 

petróleo en el total del transporte marítimo mundial, se incre--

mentó del So/o al 15o/o en el mismo período·. 

Factores de orden internacional <:omo los des equilibrios en el -

sist~ma monetario internacional motivados por ~na persistente . 

inflación, han ocasion'ado por su parte, que el volwnen del ínter- ' 

cambio comercial entre países, haya perdido dinamismo al -

' ./.· 
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·~ .. ·"".' 

: _.:_<.;-: .. _,; .·_· 
"¡ •• 

- mermarse el nivel de competividad de los productores y de .la -

. · capacidad de compra de los pa!~eé ihi_p,prtadores. 
'· .. · 

-<· ·;~~ii-.·~~~~-~-. ·:: ,. :: 
. . . . .. -.:: .. ; .: :. ~. ~. ,, ·->·:._'·~~·- >·> ;~:·;~·.:·~1[~;;..~f4~:-?>~~-~· . 

.. ¿ .. Jfí~';:ii~i,~~~·-,c,~bios tec~?};~~-i,~~·-l;~~i,;?t{~~'reno del · transporte ~ 
. ; .. :.,,:.-... :·· ·.-·,. .. . . ,·.. ) .:· .. :. ·/ :·:. . . . 

<>~;~:~~ft,i_f!lO,::~o~binandp ~pn_t:t~-~}!~~y~_f:;~gtv~rsificacióri en las -~ 
·\':_::~:: ~~- -~~(~ .. :~:·::::.~ . ·. . . . . . . . . ~-·~·.-_ .. ~~~ '.'' ~.~:~- J"·:>.~~:~~·-::y.~··''":· , . . . . 
:_:.; ";·rp,~_rca:11cías, así como los acontecJdpe.· en las condiciones de ope- . 
. ,, •• -.,_¡_. ·:.;,;~:- '· . . : ' .· ... - . ·. . 

" .. ·-~-~~i6n de lqs puertos y su estructura de. costos~ han tenido una ~ 
. .. · . .-.-:::~_:;: . ' : . -:~: ::·· ... 

. . . . . . . : . . 
r~percu_si6n notable en la política de operación naviera, influyen­

.. ~~.->.:~ 
. . 

·. do'en forma negativa en el desarrollode la flota mercante mundii4 ~ 

·Entre 1970 y 1975 se dieron importantes .cambios en los porcenta- · 

je:s rel~tiv~s en la pa~ticipación de los grupos de países 'en el -• 

comercio mundial por vía marítima. En lo. que se refiere a car-• 

·· g~" embarcadas, los país efj desc¡,rrol~ac;I_()s de economía de merca-

dJ:~~;~entaron su participaci6n·éi~f·z-~?~~4:·ro en 1970 a 31.2% en--
~ ~?fh:~-~-.~:-~~- .-- . .. . . :! :.:-~, •. :.¡ ••. -~-'-.-:).:;p~:;.i~ .. 

-19_7~ ~ r,nientras que la pa;rtj:~~;pa. e~&~ 4~. g-rupó de los ·pa!s_es en -- .. · 

vr.:~,,de desarrollo disminuyó def 6~:::i:;~ e'ri 1970 al 60 .a o/o en 1975 ~ 
· .• ' ~ ··•. . "' 

D~~tro del grupo de país es en vías de áesarrollo, se dieron cam-
... - ,. ·~--:' - . ~ '· .. : ·: . :·;,_ \ . . 

. . . 

. bios· más notables: la participación .d~ Aftica descendi6 d~l 16.9 o/o 

eDJ970 all1.3o/o en 1975, m~entras.q~e en Américá Latina y el~ 
. ", . ' . '. . . . . .. 

C¡Lribe aumentó su participación en el,comercio mundial por vía 
-..... ' 

marítima dell6 .So/o ~l 17. So/o ~n 1975, '~n aumento más notable se 
.· ··.. ,-·.~:-:··~~~\~;~ 

dió en Asis, que pasó del 30.5_% ep 19.70 a 32~8% en 1975 . 

. '·-~i~,·'~~Fpargo, a largo plazo, tomando_:_~# p~r!od~ d~ diez af'íos 

(1965~ 1975) podemos ~bs ervar que hay una marcada disminución 
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en la participación de América Latina ya que del 21. 6% en 1965 8 se 

·l:,pélsóal1?.7% en 1968 yall6.8% en 1970 yall7.5% en 1975, ésto 

nos indica que algunas de las exportaciones que tradicionalmente -

efectuaban.los países latinoamedcanos a Europa, Japón y Estados 

Unidos, como el algodón, el henequén, el café, el cacao y otros -­

productos tropicales de importancia, actualmente están siendo em­

barcados a los mercados de países desarrollados desde puertos lo .. 

calizados en Asia y en menor proporción en .A frica. 

, .. De igual forma, es importante señalar la fuerte participación de .. 

los países en vías de desarrollo en el embarque del petróleo crudo,. 

que en el período de 1970 a 1975 fué mayor del 90%, situación que 

refleja el considerable incremento en el conswno mundial de ener­

g~ticos • 

. Por otra parte tenemos que la participación de los país es en vías -

.de desarrollo en el embarque de los derivados del petróleo ha dis-

. minuído del 65.4% en 1970 al 60.2% en 1975, descenso que se debió 

entre otras causas a la tendenc~a cada vez más acentuada de insta­

lar las refinerías cerca de los mercados de consumo y no de los -

''centros de producción. 

Por, lo que se refiere a _cargas desembarcadas, los países desati-o­

llados de economía de :mercéldo, poseen la más alta partiCipación ;.. 

a nivel. internacionaL De acuerdo al'informe.de la O.C.D.E. , ---. 

11 Les Transporte Mari times 1970" , los país es que agrupan esta 

organiza (Alemania, Canadá, E. U., Finlandia, Francia, Italia , . 

¡· 
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Japón, Noruega. Países Bajos y Suecia), recibieron entre 1970 más 

del 70o/o de la carga sujeta al .transporte marítimo internaCional~· sizJ, 

incluír a la Gran Bretaña, que recibió en este período aproximada~ 

mente el 8% del conjunto de cargas intefnacionalmente desembarca':" 

das. 

Así, tenemos que con~iderar solamente once de los veinticuatro --

países miembros de la O.C.D.E.,· tenemos que el 78% de lascar-

gas desembarcadas están destinadas a los países desarrollados de 

economía de mercado. 

'Este elevado porcentaje de concentración de actividad económica -

constituye un elemento muy importante que condiciona a la deman-

da de especio de las bodegas de los buques mercante~. y explica el 

predominio que tienen unos cuantos país es en la participación de 

la flota mercante mundial, siendo los países compradores de la:s ·-

materias primas ·los que al mismo tiempo controlan dichos merca-

dos, por el volumen de las transacciones, están en m.ejores condi-

ciories del transporte a través de sus buques.: 

'• l. 
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· El Concepto de la Elasticidad: en la Demanda del· Transporte de Carga, 

Para evaluar y determinar el im-pacto de los cambios en el dinamia--

modela economía sobre los .flujos de transportes de m.ercancías, --

es-~Iiecesario realizar cálculos que tienen por objeto determinar lo 

que ha llamado el grado de elasticidad.-·· ., .. ,··; 

Si se dice que la demanda del transporte es elástica con respecto a -

una variable determinada, entonces esta demanda será altamente 

·sensitiva a c;;l.mbios con respecto a dicha variable. Por ejemplo: 

si un incremento en la producción industrial de la región centro del -

país del 3% d~ como resultado un incremento en la cantidad de ener--

géticos y productos de acero básicos~ por. decir, del6% ·' la elas ti-

Cidad de la demandada del transporte de productos será del 6% apro-

ximadamente .. 

Por otro lado, si la demanda de productos a transportare e es consi .. 

derada como inelástica a cambios con respecto a una variable deter-

·minada, el volwnen a transportarse perm~necerá inalterado o tendrá 

cambios insignificantes. En, este caso, si un 20% de un incremento en 

1 

el conswno per capita en comida er1. Guadalajará le acompafla uno del 

·. 0.2% en la dema~da de transporte de trigo, a esa ciudad, la demanda 

se considerará po·t:.::1 n tanto inelás tic a. 

. .. /. 
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En general se dice que cuando las elasticidades son -altas con rela .. 

ción al ingreso, la producción o el consumo, los' cambios en es~s -

variables tendrán un efecto considerable y medible en la demanda -

por transporte. 

Cuando por el contrario se ha detectado que la elasticidad es baja 

con respecto a las mismas variables, la respuesta será de menor . ' . 

1 

consideraCión dentro de los planes en relación al nivel de capacidªd 

que deba tener el sistema de tr(lns.po-r-tes-es-tudia-d-o, 

Sin embargo, otras variables, además de los cambios en las va- .... · 

riables, prod~cción, ingreso y consumoson de considerable impor-

tancia en el análisis de la configuración de la demanda del transpor-

te, y se refieren a aquellos cambios que se manifiestan tanto en el 

costo del servicio de transporte estudiado como de los costos los -

servicios alternativos. 
-·· 

Es evidente con este último razonamiento, que es importante el estu-

dio de la elasticidad en términos del probable impacto en los ingre--

sos y costos de modos de transporte alternativos, ya que cualquier. 

cambio en el nivel de preCios de los servicios de un modo en partí--

· cular afectará el.nivel de competencia de los modos que represen .. -

tan una alternativa viable. A este nivel de interrelación se denomina 

como un fenómeno de elasticidad cruzada. 

·Ejemplificando esta argumentación, si entre el nivel de.cargos a los 

usuarios del autotransporte y -la-..demanda del transporte de pasaje- ... · 



zo 

. . . . 

. 1~os por ferrocarril,- existe un consideráble gradó de interrelación 0 

entonces un aumento por ejemplo del ISo/o de los fletes del primero 

dar¡ .como resultado un alimento en la demanda en el segundo del ~ 

25%. 

DeÍnanda de Transporte de Carga como una Demanda Derivada. 

a). Concepto.- En cualquie~ situación, el concepto de elastici .. 

dad surge· cuando tenemos una variable en función de otra y 

por lo. tanto, cambios en una .variable (y) responden a cam.., ... 

bies acontecidos en otra (X) : 

Y =. f (x, r, s, t ••••• ) . 

-Si Ey · = elasticidad de Y 

Entonces: 

De esta manera el análisis de la elat':ti. idad se puede ¡•efe:"'":' 

rir a variables tales como el precio de otros substitutos o 

complementarios de y. :Así'también en' el nivel m.acro eco ... 

nómico, el análisis de'la'·ela:id:iddad pue.de referirse a va-~ 

" riables tales comola:'oferta· ~onetaria,· al product~ interno 
• . . . . . ' . . . ' t . . 

'brutc:! {PIB), el volumen de la producci6n;· las demandas o 

ingresos regionales, etc. 

. ¡. 
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b) Demanda Derivada y su Relación con. Otros Conceptos de· 

e·. Elasticidad • 

.. Rara .vez, el transporte en si, es demandado como un. bien 

· !>servicio ~nal. El transporte surge'por lo·. tanto, po.rque 

se requiere de la asociación de los parámetros producci6n 

y el consumo de un determinado producto en· un mercado y . . 

estos parámetros se encuentran separados geográficamente, 

Si bien es cierto que la d-=~manda de un producto. (sJ depe:n.-

de en forma directa del ingreso de los consumidores finales; 
. . . . . -

:también es cierto que la demanda de transporte· d·e· los. pro:.. 

· duetos responde en forma indirecta. al nivel de ingreso. de -

los consumidore~ finales. Es por eso que la elasticidad in-

greso de la demanda de transporte es. también un concepto 

indirecto. · 

. . . 

En el caso de "elasticidad-precio" · delademanda de tra.ns-

portes se:mantiene la misma argumentación. Como hemos 

, mencionado, la elasticidad de la d'emanda ·.por un producto-

está en función de los ingresos de los consumidores finales. 

Sin embargo, el precio pagado por el cons·umidor del produ_s~ 

to transpo-rtado en el punto de consumo será funciqn también 
. . . 

del nivel del precio del transporte que lo trasladó. En este 

caso el precio cargado a los productos transportados a.fecta · 

al nivel de la dem.anda de los productos transportables en el 
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pÚnto de destino y por lo tanto, afecta el nivel de demanda de e~~­

transpórte. Por consiguiente; el cami~o a seguir para medir esta 

relaci6n indirecta (demanda derivada), se puede lograr únic;ame.!! 

te si investigamos el efecto o los ·efectos en los cambios en los -~ 

niveles de precios del transporte en la cantidad consumida de los 

productos transportados • 

Pero no solamente el preclo-d-el-tran.sporte influye en el DÍV!-Ü de 

consumo de los productos •. También afecta en forma importan~~ a 

la escala de operaciones de iproducción. del producto en cuesti6zt. 

Así, podremos ~edir esta relación también indirecta entre pre-­

cio de transporte, producci6n del producto y la demanda del trans­

porte por medio de análisis en el nivel de respuesta •. 

Finalm-ent-e., .es .impo.r.tante .. .señalar -que las tareas que se empre.!! 

dan para detectar las relaciones y grado de respuesta entre las -

variables precio y demanda de transporte se refieren a un proce­

~o de ajuste en el largo plazo. A corto plazo la configuración, ca- · 

racter!sticas y evoluacióri tanto de producción y consumo dificil-­

mente se alteran o su cambio es poco" significativo como para de ... 

rivar conclusiones válidas para- un pro_grama s.ectorial· o inclu~r~ve 

subsectorial. 



\-,. 
- 23 -

IV,- LA OFERTA DEL.TRANSPORTE MARITIMO. 

Lo que trataremos en este capítulo merece una pequeña introdu~ción 

con el fiJ1 d_e establecer el alcan~e de lo:3 planteami ent:os teóricos y -

principalm,~nte para comprender la .naturaleza de esta industría. 
',.~ 

Comercialmente el negocio naviero es una actividad que tiene 'Una es·-

trecha relación con el comportamiento y condiciones d·e la. situación ':"' . 

económica del mundo civilizado. Históricamente el desarrollo téciüco 

o ' 
y práctico qe la administración .de las empresas navieras son el resul 

tado de la maduración entre una y otra generación. Pocos son los li--

bros o artículos escritos con un sentido formal con el fin de establece. 

generalizaciónes.En la actualidad mas de 20, 000 barcos navegan en una 

increíble estr.uctura de rutas oceánic.as. Sin embargo en esta tarea, -

infinidad de aspectos se presentan a propietarios, administradores y 

. . 

agentes~ La necesidad de captar cargas, de proveer de muelles para ~ · · 

la carga y descarga, de racionalizar rutas y abastecimientos, de agua, 

. combustibles, avituallamiento, de ci.unplir con-los prográtms de man-

tenimiento y reparación a lo largo de las rutas son entre otros alguno~ 

de los aspectos que ocupan día a día a las organizaciones navieras, 

cua!guiera qu~ sea su tip~ . 

.Las Rutas·. 
o 

La contínua. realización de viajes <::ntre centros geográficos de impor--
, : .. 

tancia. comercial dá como resultado el establecimiento de una ruta. La. 

naturaleza del tráfico transp()r~es, determinará básicamente el tipo de . . ' . . - ' .· ·, 

embarcación. Otras razones además de la de· convergencia, explican el 
. . . . . . p·~·· . 

establecimiento de las rutas: la necesidad d~·-~~~s tec erse de com l>us ti.;. 
~ .. · .. , 

ble en éstaciones comunrnente utilizadas (Trinidad, Ci bral.tar, etc.) 

¡J ;¡ 
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o en puntos de transbordo de cargas (Baltimore, New Orléaris~ Ro-

·.· ~~,tterdam) o en la entrada de canales o estrechos (Pariama y Suez). 

Sin embargo de los aspectos mencionados el que influye en forma im-

portante. en el establecimiento de.las rutas, es sin duda el factqr de 

~arga de los viajes que no es otra cosa que el balance ele la carga :o . 

la disponibilidad de-es1:a en las rutas. Este balance, deberá garanti-

z.ar la, ~st;abilidad deseada en el empleo del barco .. 

Actl,lalmente podemos identificar grandes rutas comerciales 

1 • .,. Ruta,del Atlántico. Norte 

. 2 .• - Ruta Mediterráneo- Asia- Australia (Canal de Suez) 

3.:- Ruta Sudamericana (incluye comercio de las costas de EUA., 

Ganada hacia ambas. costas de Sudamérica) 

4.-Rutadel Caribe.·· 

5.- Ruta del Pacífico Sur 

6.- Ruta del-Pacífico Norte 

7.- Ruta Europa -· Costa Este de Sudamérica. 

8.- Ruta del Sur de Airtca. 

En toda:s ellas la posibilidad y "disponibilidad" d.e -ln·; cana1es de Suez 

y Panamá son de vital importancia para llevarse _ _a __ :c-abo. 

Como una industria de servicio el transporte ma~ltim~-e-s~~-e:-l.Qs. 

. . . 
más importantes medios para realizar el intercambio come7cial. 

. . . 

Embarcadores manifiestan SUS necesidad-es con relaci6n a Un determi-

. nado tipo de barco para ciperár éri 'ci'ertas r'utas' en donde incluyen fre-

cuenda y regularidad ,.;EF armá'dórpor ·su parte actuará dentro de los -

límites establecido~pá.ra el s~fVi~io, a fin de satisfacer esas deman-

das~ procurando que·la ''calidad'' del servicio (en su conc.epdén más -

J.JJJ 
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. . - . 

· ·general) ·produzcári.Un balance optimo de' beneficios' entre los pa.rtici-

pan tes del comercio marítimo. El funcionamiento de este mecanismo 

·de intercambio de 'información se lleva a cabo a través de ·los merca-· 

-dos de· cada!' categoría de servicio" 

·Cada usua·rió del transporte,· sin embargo encontrará en el mercado -

una variedad de alternativas de transporte Substitutas e'n derto grado 

unas de otras • 

. En algunos casos será importante lograr el máxl.mo de ahorros en--

' 
tiempo,. mientras que en otros 'serán importante-s ·-las- características 

- ' .. ' ' . 

de· dis eño·y equipos; deFbarco que hagan posible el manejo de los._ em-

barqu·es· con ~ayor ·rapidez' y in.enores riesgos.· AsimÚ3mo, la régula­

ridad_y~ el' servido m-ejorará la caÜdad en el· serVido y 

será elemento competitivo • 

'Sin ernbárgo·los armadores para ofrecer lln Servicio tornarán en consi-

-deráci6n: fundamentalmente .c.omo -h-eme-s--ffienci~~do--eífactor de ~arga, 

la oferta de ·bodega como de los trá·fi¿os· •.. 

Un aumento de :fletes por ejemplo, será indicativo que en el mercado • 

la.. demanda de transporté excede aia oferta de barcos disponible en --

·, . . . . . . - . : . . '~ ' . . . " . . . 
ese momentO.· Asimismo.,--e.LniYel de_.fletes a:lcanzado sera al mismo -

:tiempo 1a mánifestadóht:l-el-...:V,a.lor qu~ en ese momento tiene el factor -

escas'o : espacio ele bodegas. 

El proceso -de ajuste en las condicior.es de la ~Íerta y de~anda, depen..: 
. . 

derá de· consfder~~iortes de tipo .. téc.riic:e> .y .eé.on6rriico, lo cu~l· implic~ ":" 

:que la situación-de equi.lib.rió no es instantán'ea y que:- por lo 'tanto 'tom~ 

algún tiempo •. : . "· . 
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Si por ejemplo la demanda se incrementa repentinamente a muy corto plazo 

} el-ofrecimiento de más bodegas · se dará en forma gradual. 

En primer lugar, los incrementos. en: la oferta provendrán de la entrada 

en servicio de los barcos que se encuentren la veci-nda-d inq1ediata a 

la zona económica en donde tuvo lugar ese incremento. Posteriormente 

nuevos barcos serán atraídos siempre y cuando el nivel de-fletes sea lo 

suficientemente atractivo para garantizar su desplazamiento y empl~o. 

Si la demanda continúa en exceso .de la nueva Óferta, los armadores --

entonces estudiarán la conveniencia de recomisionar los barcos fuera 

de servicio. En este caso los ingresos esperados tendrán que campen-

sar los costos que implica la recomisión de los barcos. Por último, los 

' 
armadores estudiarán la alternativa de adquirir barcos para este servi- · 

cio. 

Es evid~nte por lo _tanto que a corto plazo la oferta ·a-e--tonelajes será -

más inelástica ante incrementos en el precio de los servicios a ofrecer . i 

que a largo plazo. En el caso de la oferta,el análisis de la elasticidaci la 
. . . . . . . . 

. . 

determinan una serie de factores, además del_referente al precio, los de 

carácter técnicos. 

A nivel de generalización diremos por lo tanto que en virtud de los lar--

gos períodos de gestación que implica la construcci6n de un barco, la -

elasticidad de la oferta de tonelaje será menor entre más corto sea el 

período que transcurra entre un aumento en los fletes y la puesta en op~ 

ración de barcos adicionales. 

Por otra parte, debido a las particular,es formas de ·~ontratación de los 

.servicios de los barcos, lo~; ~l1alE::s _varían en función de la categoría de 

servicio (línea o trampa) y del tipo de tráfico, la cantidad del tonelaje -
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que esté en condiciones de entrar en una región o ruta ante u:n · in-

tempestivo incremento en la demanda será de poca 'consideración en-

términos delto nelaje total mundial. 

Algunos barcos estarán comisionados para rutas específicas (grane-

les o petróleo) bajo· c~ntratos a largo plazo, otros estarán sujetos 

a líneas e itinerarios preestablecidos' aún cuando er tonelaje que es-
. . 

tén moviendo sea reducido;' há.brá también casos en los cuales por las 

características especiales de diseño y construcción no puedan pa:rtici-
. . . . . 

par en el transporte de determinados productos y finaÚnente existirán 

barcos que por sus características tecnicas estén limitados únicamen-

te a tr:áficos costeros. 

El fenóm~no observado en el mecanismo de ajuste entre oferta y qe--

manda de tonelaje, situación que como' ya dijimos tiene su efecto ih--

mediato en el nivel de fletes, merece una explicación adicional en re-

!ación al régimen de explotación y rentabilidad de los armadores. 

El nivel de fletes 1 tendrá un comportamiento. determinado en función. 

del grado de escasez de tonelajes. Es decir, mientras exista to-

nelaje disponible para el transporte de un determinado tráfico, el ni-

ve! de los fletes mantendrá su tendencia en forma regular. 

Una vez agotadas las alternativas de uso de barcos para la ·creciente· 

demanda (nuestro caso en consideración) es probable que se produ~ 

can alzas de consideración en los fletes, lo cual en términos genera-. 

les será indicativo de los ingresos que como mínimo requerirán los 

" armadores para compensar el costo que implica recomisionar sus -

barcos que hayan tenido íuerade servicio.· En esté estado de cosas, 

loE armadores estarán ganando utilidades más por arriba de lo que -

(1 

# # •• 
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El período durante el cual, los,armadores estarán ~isírutando de este 

nivel de .fletes esta,~á obviamente delimitado por el perí.odo de tiempo. 
. '.... ' . '· . ' 

míni.plo que tom!f'l Ja c;.ons truccióri de nuevo tonelél.j e. 

La ofe~ta g~jq estas circ~n~tancias se considera que es altamante 

inelástica .• Gráficamente el p:t;"oc:eso se describe .de la siguiente mane-

ra 

~io 

En el círculo .il1ternacional _del negocio naviero este fenómeno no .:1e --

consider~ fuera de lo normal ya que existen períodos durante los ..,.., __ 

cuales estarán ganando utilidades abajo de las mínimas requeridas pa~ 

.. 1 
ra .asegurar la renovación,y expansión de las .flotas • 

- . • • • ·, ; i" .•• -· .• 1 '~ • • •• •• • • 

Es por ello que en forma ~uy particular en este giro comercial serán 
. . ',. . . . ~-- .. - . :. "' 

las utilidades promedio a largo plazo las q_ue determinan la pern1anen"" . . . . . . . . . 

cia de los armadores. en el mercado naviero • 
. :•··-
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Factores· Limitan tes·. 

Con el fin de ampliar nuestro conocimiento en relación a las condi--

ciones de explotación naviera, será necesario introducirnos en as--

pectos de orden técnico que son de gran importancia en la explota--. 

ción comercial de los buques. 

En primer lugar dado que los buques representan un -modo de trans-

porte que por las dimensiones y rango de operaciones ofr-ecen venta-

jas aparentes en cuanto al costo/ton/milla, en re:laci6n al resto de 

los modos, por otro lado, la productividad en el uso de las embarca-

ciones se ven limitadas en primer lugar por "la relaci6n.de la capad-. . . 

dad en términos de peso y volumen de los artículos a transportar 

(factor de estiba). 

En cuanto al factor de peso, las reglamentaciones oficiales a nivel ..: 
. . 

internacional conocidas con el nombre de marcas de flotación, im--. · 

barcos en determinadas épocas del año y en ciertas regiones oceáni-

cas. Con frecuencia sucede que armadores tienen que recl~azar car-

ga aún cuando todavía existe espacio en la.s bodegas porque los lími-

tes o marcas se habrán aícanzado. Por el contrario, el volumen ac-

·túa como factor limitante cuando los embarques _por su volumen uti-

liz~n la capacidad de carga de los embarques en términos de ¡>es_o. 

·Como resultado de esta situación, se ha desarrollado en e1 aspectq 

tarifario de los servicios del transporte marítimo una prá·ctica· de 

l . ·" 1· d 1 a "ero en ·sus 1"ngresos .. ap 1cac10n ge_nera 1za a/ que compensa a n Vl . ·· 

'#H • •• 



- 30 

cuando el peso o volumen de las cargas actúan como una limitante en 

;;:~·la explotación comercial de sus unidades. Si. el embarque a transpor­

. tár. tiene un alto factor de esÚba (una 'tonelada de peso ocupa más de 

. 40 pies cúbicos. de bodegas) la tarifa se aplicará con relación al volu­

men que ocupa el embarque o viceversa. De esta manera los embar-­

ques pagarán el transporte conforme a la mayor demanda y esta pue-

de presentarse ya .seá. en volumen o en peso. 

Estos factores serán.de ext'réma importancia por lo que -s·e refiere a 

la evaluación dél sistema de· transporte mar{timo a nivel global. Las 

co'i'nparacione~ de las estad{sticas del toneiaje mundial y el volumen 

internac'io~ai del comercio mar{timo reportar{an q~e· por ejemplo, -

solamente un 30% del tonelaje de los buques se utilizó en el transpor­

te de la totalidad del comercio mar{timo. 

Por otro lado, debido. a los irn:balances en los volumenes de tráfico -

marítimo~ producto de las especializaciones de los países ya sea e~ 

mo productores o consumidores de artrculos de diferente densidad y . 

vol~men y e'stacionalidad, los armadores dé buques tienen ante si el 

. proble~a 'de cuantificar la cantl.dad de toneiaje a o.frecer .. 

En el cas·o particular, un armador que tiene que transportar produc­

tos qu~ requieran de buques 'especfalizados (petroleros. graneleros, 

refrigerados) se enfrehtará·al probl~ma de maximizar la utiÍización· 

de su oferta de tonelaje a lo largo de \.ma ruta en la que un tramo del 

viaje posiblemerrté. no teng~ emba~q~es que transportar. En estas -- ·. 

condidonés t~rÍdrá. qie' programar h ~iliScm ce ws l:arc~ a:n res¡:edo al 

Úazro cE ]a ruta q..e: ]e• d:r€zc9- la mayor demanda y considerar a ]es tra-

# # ••• 
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-· mos de baja densidad de tráfico como un subproducto innecesario que 

logicamet1.te no tendrá ningún valor de mercado. Obviamente la:mak-

nitud del probfema dependerá del tipo de servicio bajo cónsid.eración. 

De esta forma tendrán mayores problemas aquellos armadores. que -

estén operando bajo el régimen de línea que aql!-ellos ·que actuen en el 

s~rvicio trampa. Si ·las cargas son de caracter estacional, el proble-

ina se agudiza y entonces la cantidad de tonelaje a emplear tendrá que 

basars.e en .el cálculo del pico de la dem_anda estacionar de tráficp 

.pero en el trámo de la ruta de mayor demanda de barcos .• 

Del conocimiento y mayor profundidad en los análisis de· estos fenó--

menos propio_s. de este modo de transporte se habrán de derivar con-

ciu'sionés más apropiadas con relación a los programas de desarrollo 

mercante de los paises, en particular aquellos elaborados a fin de 

encontrar el esquema legislativo, tarifario y de incentivos más apro_. 

piados para l.P.grar -que la __ pr-estaéfón de.los servicios de transpqr;~_. _ 
~ --· - ... ~ ~ - -= "= ~ • ~ - 1' 

rrollo de-·las nadones que hacen un uso importazite-·d-e' -este modo de -

'.J·ansporte. 

--
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Categorías· de ·la :Oferta 

Para un adecuado análisis de la. oferta de transporte marítimo de --

carga, es necesario en primer lugar, precisar las dife;rentes catego-

rías de servicio que ofrecen los armador es. 

Comunmente las :flotas mercantes se clasi:fican en categorías en donde 

los barcos representan las unidades de explotaci6n del transporte, --

Por tanto, habrá barcos trampas, tanqueros, granel eros, remolcado-

res, pesqueros, costeros, de pasaje, etc., Desde el punto de ~sta -

apalítico es impresCindible establecer tales categorías aún cuando ,... ·· 

existan el fen6menD de substituci6n entre los servicios de cada cate-

goría de servicio las cuales por su parte se enfrentan a mel'cados de 

diferente naturaleza. 

El alcance de operaci6n de cada cate.go:J:"!a de servicio se puede resu-

mir de la siguiente manera: 

Cara.cterís tic as 
del servicio de­
mandado. 

1.- Demanda. estacional 
para mercancías en 

Categoría de 
servicio co­
munmente- · 
utilizada. 

grandes volúmenes Barco trampa · 

2.-

3.-

Demanda para trán-
sitos regulares. Barco de línea·· 

Demanda para 
tráficos re gula res 

Tipo de 
mercado 

Mercado trampa · 

Mercado línea 

. 
· de gran volúmen Barcos graneleros. Mercado de bo.1·cos 

4.- Demanda para el trans 
porte de petróleo derr: 
vados en ruta regular y 
tráfico controlado. Buque tanque 

graneleros. 

Mercado de t;tnqLJeros. 
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El Fenómeno de Substitución 

En la. ex¡:>lotación naviera se observa un considerable grado de interela-

V O '•, "'!t 

ción entre las funciones de los diferentes tipos de barcos .• Comurunente 

los propietarios de barcos de líz;¡.ea rentan barcos trampa en e pocas en. 

las. que les resulta rnás económico incrernentar.· su capacidad por medio 

de la renta que a través de la compra~ 

Asimismo, es_común observar que una misma-compafiÍa na:vi:era·se de-

dique a la explotación de diferentes tipos de bar.cos, .o que pertenezca 

a varias conferencias, rente barc.os trampa, op:ere tanqu·eros, grariele-

ros o de turismo, etc ••• 

Cpn relación a, 'la industria de los ·tanqueros, es·te sector ·satisface .. en -

fo~ma importante la demanda del transpor.te de petróleo crudo, además 

de otras cargas líquidas tales· como~. melazas, agua, produc.to:s químicos 

y creosota. 

Técnicamente, diferencias en la _c:on~j;rucción cde--buques :-tanqu·e:y dé 'bar 

coa trampa graneleros son el resultado directo de las funciones -p·rodu~ 

tivas que desempeñan •. Obviamente los sistemas ·de carga y descar.ga y 

el tamaño del buque saltan a la vista. 

Sin embargo, aún cuando las econoniias por ;tonelada-milla del buque -

tanque son_ considerablemente mayores que las ofrecidas ·por el ·buque 

trampa en razón de tamaño 11 éste último ha c.oin;pe·tido con éxito en el-

transporte de graneles , antiguo tráfico cauti-:Vo,ocas;ionando que -

-· se diera. un cambio drástico en la espe.cialización de los barcos . 

Al crears_e un 11 nuevo seginent<:L.de.-m-e-rcado11 para lo.:Lbuques ·.tanque en 

el tráfico de granos 1 armadores y constr1;1ctores navales desarrollaron 

## •• 
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.. ·< :Ja idea del moderno barco granelero, el cual.garantiza el empleo to-
. ~~q :t., .. • ~; . 

"tal del barco, con mayor flexibilidad en cuanto a los puertos de carga 

o descarga. 

Aún cuando los servicios que ofrezca un barco trampa en el tráfico de 

~graneles pueden substituirse por los que ofrezcan barcos de línea, --

granel eros especializados, combinados o tanqueros, dicha s ubstitU--

ción se presenta sólo en forma marginal existiendo otras razones de 

costo, precio y demanda que influyen en el proceso de substituCión. -

Por lo que puede .decirse que la .substitución no se presenta en forma 

abaoluta. 

Por ejemplo,. cuando 1~ demanda de trampas en el tráfico de ·granos, 

. sea de consideración y al miamo tiempo de poca importancia para el 

me_rcado del buque tanque, aerá común observar la entrada. gradual­

de éstos últimos en ei tráfico de ·granos, sobre tc;>do tánqueros viejos •. 

Con la e_ntrada de tanqueros al .tráfico de gran~les, la ofe_rta de tran_! 

porte para el tráfico de graneles .se incrementará produciendo una --

baja en .el mercado de fletes. 

Si la entrada de buques tanque éontinúa incrementándose-, ésta si---

tuación ocasionará por su parte que disminuya la- oferta de barcos para 

el transporte de fluidos y por consiguiente los flet~s en este mercado 

se eleven. Aunque simplificado él razonamiento,· el mecanismo des--

crito ·nos permite• conocer ·otros aspectos de la operación naviera, ;.._ 

particularmente aquellos • relacionados con la ·toma de decisiones de -

parte ·de los armadores en ·relación a las condiciones del mercado. 
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V~- ESTRUCTURA DE .!,.OS MERCADOS~--

BARCOS DE LINEA.- Se refiere a un segmento del mercado del trans-

porte z:narítimo que se cara~teriza por tener un alto grado de especiali-

zación y en donde la regularidad y la frecuencia de los ·S er;vicios son - · 

elementos de gran importancia para los usuarios. Con e~tas caracterís-

tic as, el mercado de ·línea se compone de un pequefío número de firmas 

que son propietarios de la mayoría de los buques, los cuales están orga-

nizadas por lo general dentro de agrupaciones internacionales llamadas 

conferencias • 

En cuanto al rango de operación, las conferencias de armadores de línea 

realizan en determinadas rutas, previamente establecidas en el seno de 

las conferencias. 

Sin embargo uno de los aspectos que destaca por su importancia en la ,.. 

configuración del mercado de buques· de línea es el que se refiere a la -

restricción ~c_asi al?~ol~ta..de~las practicas competitivas entre los· rniem- . ~ 

bros de las conferencias, por lo_ que puede hablarse de un mercado que 

actua bajo reglas c~aramente demarcadas. Los ·niveles tarifarios E¡~erán 

por lo tanto de aplic:ación común y de conformidad entre ~os miembros, 

COn ·lo que las practicas competitivas S e reducen al ofrecimiento de --· 

ciertas condidones. del servicio, como son descuentos, rebates, a.cuer-

dos de lealtad, condiciones que desde luego están oficialmente aceptadas. 

Las caracterís:ticas expuestas con anterioridad no implican sin _embargo 
,· . ·~ ' 

que la es truc tur,a de .las conferencias permanezca es táti.ca •. 

El otorgamiento de descuentos mayores a los oficialmente establecidos, 

la introducción de innovaciones tecnológicas son entre otros los más im-

#/1 •• 
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·portantes razones que han ocasionado ajustes o modificaciones subs-

tancial~_s-en-ia estructura de las conferencias. 

- ( 
En el pla·no internacional son muchos los criticismos expresados en 

contra de las é:onfer.encia-sLd-e fletes, sin embargo hasta el momento 

no ha surgido otro esquema de operación que lo substituya definiti--

vamente. 

A largo plazo la permanencia del sistema parece depender de los --

avances que se puedan lograr a fin de que la negociación entre tran~ 

porti.stas y usuarios. se realice sobre consideraciones de costos --

más realistas. Sin embargo la actual tendencia haciala unitariza-

ción de los transportes de pequeños embarques de alta densidad --

económica representa su máyor amenaza con relación a su perma­

nencia en el mercado náviero internacional. Es de esperarse desde 

luego que el transporte convencional con buques de líriea continua -. 

prestando una valiosa ayuda en los países que. por innumerables -

razones de orden social y económico, así como de carácter técnico, 
- . 

no _puedan .. sino en forma gradual introducirse en el sistema de uni--

tarización. 

Por ·cuanto se refiere al tamaño de los buques co¡~vencionales de -

. línea, este fenómeno no se presentó principalmente debido a la ---

'configuración tnisma de sus mercados. La necesidad de cargar y 

descarga:':r' úna t'remenda diversidad de embarques, tanto _en su valor 

como en su empaque repres entarcin el principal obstáculo para el -

n~viero en c~a~to· a·los-'tfempo·s de estadía que se pres_entarían en 
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~· :-· .. · . ' -. 

el caso de usar barcos más. grandes. 

En síntesis, el tamaño de los buques de línea. estuvo dictada.por las 

· condiciones mismas de su mercado en el cual los factores más im-

.. : 
portantes fueron: Las practicas comerciales de los productos tran!_ 

. po!tados que por lo general las operaciones de compra y venta se -

refieren a embarques pequeños y de alta densidad económica. El .... 

otro aspecto de importancia es el que se refiere a los equipos para 

el manejo de los embarques y las condiciones operativas de los dis-

tintos puertos de ca~ga y.descarga, los que definitivameñte--son'-de -

car§.cter sumamente heterogéneo. 

BUQUES GRANELEROS Y COMBINADO.' • 

Las principales características del servicio de transporte de grane-

les es su estacionalidad,. además de su fuerte dependencia cie trans-. 
. . 

portes de grandef>_vo~qrpenes. ~Como- resultado -de fa iziterréíad6~ .::-
-~ ~ -~-=-- ~--- -~ ~ ~ ~~~ =- ~ ---

comercial entre lo~. tráficos petrolero y de graneles, se ha desa--· 

rrollado un tipo de barco, el cual es apto para ambos· tráficos con - · 

igual eficiencia y economía siendo su mayor atractivo su versatili.; . 

dad para operarlo en rutas de características diferentes. 

Es interesante que a raíz de estos desarrollos eh es-te segmento- del 
... 

mercado naviero ia .flota que se encuentz:a en operación es relativa-
_;, 

mente jóven·. Conforme a un diagnóstico reci:ente de las condiciones 

de operación de_ la .flota mundial granelera se estimó que el 72% de 

las embarcaciones de había cons truído en .el curso de los años 

1 
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s.esentas • * . Desde luego que en estas estadía ticas estfl.n canta- . 

bilizadas las embarcaciones petroleras que se convirtieron en -~ .;· 

graneleros a principios de esa década. 

Por otro lado, en cuanto a la evolución en el tamaño de los grane-

leras destaca la influencia que ha recibido por parte del tráfico P!:. 

trolero al desarrollarse el granelero combinado los cuales están 

adaptados técnicamente para el transporte ya sea de crudo, gra­

neles o minerales. Sin embargo., existen también en el mercado ~ 

graneleros que están diseñados>pa.xa.el tra-nsporte de maderas, 

bauxitas, aluminio, cobr~_.. _productos forestales, etc. 

En cuanto a los orígenes de la demanda de buques graneleros, -­

ésta se deriva principalmente de la localización y tamaño de los .. 

grandes centros comerciales e industria! es, así como de la loca--· 

lización y .tamaño de las fuentes de producción o explotación de es­

tos productos ~ ** ' 

.¡. 

* World BulkCarrier. Fearney and Eagers. Cliartering Co. LTD. 

** Se ha alegado continuamente que las decisiones sobre la localiza­

ción de industrias que requieren de insumas a grandes volumeries, 

s.e ha visto influenciadas por las economías /ton/milla que se -­

logran . 
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Es tabh:cido el tráfico':· en cuanto. a_ su dirección y. vol~en' es .é.o-

mún, _que_por lo que toca a grandes graneleros especializ~dos., --

que entre los usuarios y navieros se concerten contrataciones o·-

convenios de transporte aún cuando todavía el barco ni siquiera -

se haya construído. Cuando los tonelajes a transportar son por--

mÚlones de top.eladas, entonces el transporte se contratará sobre 

• 1 • 

de la base de varios granel eros en la misma ruta. 

Típic_~rp.ent~ ~n. buqu-e granelero consiste en una unidad sigle 

decked ·de tonelaje superior a las 1~ 000 TPM. En esta cate.go-

ría desde luego que estarían incluídos los barcos trampa. Salame!:_ 

te en el caso de los grandes buques graneleros, estaríamos habla!! 

do de tonelajes muy superiores (En.l971 del total de la flota mun-

dial granelera de 419 buques, de los cuales 369 erán de tonelaje -

superior a las 18 000 TPM) ·* Aún cuando los graneleros combi-

nadas hayan sido empleados con cie~ta~:frecg~:qc_~a ~el·_ el tráfico --- ·-

petrolero en es tos ultimas años, en el mercado de Íos petroleros -

ha ocas-ionado un conside'rabl~ exceso de la ca.pacÚiad en ese mer-
.. ' . . 

-·~~'io qne.ha.inducido gradualmente a la. ~etirada de los. granele-

.ros cOmbinados.~. 

En cuanto a la especialización de los gr~neleros para explotar el -

me_rcado ~e considera que serán los com~inados_lo.s q~e serán más . 

. aptos para el transporte de grandes volumenes de. productos de baja 

e. .¡. 
* The Geography of the Sea Transport, A. D. Cooper., Hutchinson 

University Library, London 1972 _ppl 32. 



- 40-

densidad ·económica·. Los puramente graneleros serán aquellos -

que··transpórteri volumenes más pequeños, pero de productos de 

alta densidad. 

Finalmente diremos que la tendencia en la construcción de barc- H; 

graneleros ha sido estimulada por la introducción de equipos me-

·cánicos para el manejo de los productos en los puertos tanto de -

carga como de descarga. Sin embargo en muchos casos las limi­

taciones en su crecimiento están fijadas por el trá:nsito a travé~ -­

del Canal de Panamá. * 

. ' 

* Todos los graneleros en el rango de las 45-80 mil toneladq.s son 

diseñados de acuerdo con el Panamax (105 pies y 6 pulgadas de 

manga). Port System Studyfor the Public Ports of Washington­

and Portland, Oregon. Vol. 11, Techn Suppl., Part 5, appl-19 

By Washington Ports Association, Port of Portland,. t:{.S. Admi-

. nis tration • March 197 5. 

·-
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_BAECOS;TRAMPA. -· 

-" 
Han sido numerosos los intentos por establecer .una definición del -

caracter de los s ervicio·s que presta este peculiar sistema de --

transporte marítimo, pero en todos los casos las definiciones son 

tinicamente referencias sobre las distintas funciones-. 

Aparece en la escena del transporte marítimo_ internacional en la 

segunda mitad del siglo· XIX en donde la mayorí~ de los barcos --

trampas de aquellos años seran embarcacion·es. de entre 2 y 3 mil -

toneladas_. 

En la actualidad puede por lo tanto decirse que un barco trampa es 

aqud que se dédicaal transporte de carga seca con rango mundial 

de operación en donde sus servicios se formalizan a través de los. 

cc,nO-cidos contratos· o polizas de fletamiento. Es asimismo una --

er;:lbarcación· que por lo ge~~ral ti,e_n_e_tónelaje superior a-las- "4000 

TPM el cual a largo plazo puede considerarse sin itinerario fijo -

y que cubre distancias relativamente largas. 

: ... ' ·. ~. 

Si operación en efmer·cado es desuma versatilidad. A corto pla-

zo puede estar rentado. por Una compafi!a de línea un gobierno o -
·-' 

una industria para realizar el' transporté en forma regular con lo 

cual no se dife;encia -c~n un barco de línéa. 

Si consideramos que en el mercado internacional naviero existe un 
. . 

.• . 

considerable fenómeno de substitución, com¡Jetencia y compiemen-

~ridad entre las diferentes categorías de servicios, llegaríamot~ 
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a la conclusión de que es extremadamente dificil establecer Hmi-

' . : 
·; tes que nos sirvieran para medir con exactitud los rangos de ope-

···ración de tales categorías. Sin embargo, tomando en cuenta que -

alrededor de las 3 6 000 TPM d.ependiendo de las circunstancias, 

tanto tanqueros como graneleros combinados compiten efectiva--

·mente en el mercado trampa, podemos intuír que el rango de ----

acción de el barco trampa queda establecido para transportes en -

donde al menos en teoría es' económicamente ventajoso el ~mpleo 

de barcos entre las 4000 ·y '3'5000 TPM ... 

A nivel internacional el mercado trampa funciona en..far.ma .muy si-

milar al modelo teórico de competencia perfecta •. Existe por lo --

tanto libre acceso al r.riercado •. Son numerosas las· firmas que --

siendo dueñas de buques trampa son -capaces de prestar servi--

cios además de que por lo general serán de naturaJeza similar a 

los que están prestando las firmas establecidas. 

~or otro lado, la entrada de una unidad mas en eH mercado es im-

perceptible y por lo general sin ninguna consecuencia, aunque de-

bido_a su caracter internacional de sus operaciones comerciales -

es posible que en una ru~ dada la proximidad geográfica y la dis-
' . ' . 

ponibilidad de tonelaje de un trampa, únicamente pueda alterar --
.. . . : 

·las condiciones de los fl;.etes en_ forma significativa. Estof1 casos -

son por lo general de naturaleza excepcional. 
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BUQUES TANQUE. 

Pertenece al Segmento del_mercado naviero que ha des¡>legado un mar-:-

cado dinamismo, en términos de su desarrollo tecnológico así como en 

las estrategias de. su explotación corn:ercial •. Además todo este dinamis 
. . . . -

mo ha infl.uído en forma im-portante el desarrollo del. mercado r de los --

41 'buques graneleros como re~ultado del contínuo mecaniiÚno de sut:>stitu-

ción y corriplementaridad que entre ambos. se lleva a cabo que.. a su vez . . . ~ . 

. . . 

es reflejo de los cail'l.bios--en :el comercio y la política marítima del pe-

"troleo y los graneles. 

El mercado de los buques tanqt;es por· otra parte se caracteriza por la 

. ~oncentración de los.- servicios· en pocos vendedores y compradores del 

. ~etróleo a nivel mundial.· La der_nanda del transporte del petróleo se -

deriva principalmente de las políticas adoptadas con relación a la ex-

plotación y comercialización del :producto de la·a grandes compañías - · 

p_etrole:ra.~--Y s_us subsidia-rias ~n-el-mundo,Ja:s-~c-uaÍes son··-propieta:..:. 

rías de una tercera parte del tonelaje de la flota mundial de buques 

tanque. 

Las firmas petroleras independientes por su parte son propietarios -

de un 40% del tonelaje mundial el-cual por lo general se encuentra-­

rentado _en su mayor pa~te porgobier~os con i~dustria petrolera n:a-

cionalizada y por las mismas_ grande~ cor.np~ñías petroleras.· El res- _ 

to del tonela.je, pertenece. a navi~~o-s ind~~-e-~~i~~tes los que operan -

en forma marginal. 

Es interesante hacer notar. que a raíz del nota-ble crecimiento en el -

tamaf'io de los buques petroleros, las estadísticas a_ obre la propiedad 

##. 
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del tonelaje han permanecido relativamente estáticas desde antes de la 

Segunda Guerra Mundial ·* Este razonamiento desde luego no obedece 

Clnicamente a consideraciones de órden técnico. 

El argumento de las economías de escala, ha servido de base para la -
1 • • • 

explicació~ del crecimiento en el tamaño de los buques tanque tiene a -

su .vez una ~strecha.relación con el desarrollo tecnológico alcanzado en 

la industria naval y de las condiciones político.., económicas que conlle-

van a la producción y distribución de los energéticos a nivel mundial.** 

Sin ·embargo, cualquier cambio en la relación entre los costos de com-

busti.bles 11 mano de obra y materiales de construcción naval tenderá _., 

tam.bién a alterar las consideraciones con respecto a las economías de 

escala. 

Se ha ~omprobado que técnicamente aún cuando sea posible la constrLlC-

ción de un petrolero de.un millón. de tonelada~, las diseconomía's de • .,. 

escala empiezan a parti~ de las 800 000 toneladas·** Por otro lado, 

las limitaciones ñsicas que presentan los puertos y otras terminales ... 

. . . . 
es nivel mundial, así como aquellas que se refieren al paso entre cana .. · 

les estrechos de las principales rutas han rep~esentado los principales 

obstáculos al desarrollo del tamaño de los ·buques.· 

* . En el período transcurrido entre los 4QS y .7QS 
1 

la- participaciÓn en · 
la flota petrolera mundial de las grandes compañía·s, pasó del 36o/o -
al37.5o/o. . .. . 

** Ef cambio en la locaÍización de Ías refinerías en los país es importa~· 
dores .industrializados, liberó a una gran cantidad de pequeños tan--
queros antes ocupados. para el transporte de refinados, y de esta m!_ a 
nera se pudieron construír barcos más grandes para cubrir distan...... W 
cias ahora mayo res~ · 

.. , .¡. 
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L:t naturaleza especializada de la industria del ·tr~hsporte ·de petróleo, 

la marcada concentración en las operaciones de distribución y explo-
;.-' 

tación, así como la existencia de marcadas .fluctuaciones e:n los volú-

menes y las rutas a consecuencia de innumerables factores 

políticos y económicos, hacen de esta industria una de las que operan 

-

con mayores riesgos en el transporte marítimo; Por estas razones -

resulta explicable la política comunmente adoptada por las compafiías 

petroleras de rentar tonelaje casi en lá .misma proporci6n al de ·su 

propiedad, ya que de esta forma ~e reduce el riesgo de mantener cuan-

tiosas inversiones de capital .. . . . ~ . . 

Por su pa_rte y con el ;mismo fin, firmas petroleras independientes ha~ 

adoptado la practica .de tener rentada· una gran proporción de su flota 

sobre la .base de tiempo o viajes consecutivos. El resto de su tonelaje 

estará ·operando típicamente sobre rentas por viajes al nivel de .fle;... 
f 

tes que en ese momento opere en el mercado, Finalmente y en con--

- tr-a~ste eó-n el mercado de línea no existen restricciones en la entraqa 

de n'Jevos operado!"es. 
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V~.- J-.A ESTRUCTURA DE LOS COSTOS.­
·. ;~ 

'.• ·~ ' 

La. dificultad actuar de establecer conclusiones válidas para genera-

!izar sobre los costos de la explotación naviera, se enfrentan al gr.!:_ 

ve problema estadístico de la información que ~obre la materia se • 

dispone además de la dificultad que implicaría la captación y proceso 

de información que es por excelencia de caracter privado en el mu;:: 

do naviero internacional. 

Sin embargo es posible ejemplificar en forma aproximada la reali;.. 

dad de la estructura de costos. para derivar algunas conclusio~es --
. . . 

sqbre -la_ problemática de los empresarios navi~ros cori relaCión a la 

política de explotación comercial de los buques. 

Las conclusiones aquí presentadas se derivan del análisis de varios 

cientos de buques en diferentes partes del mundo, a través de publi-

caciones especializadas en ·el perído 19 56. - 19 66. * 

Dentro de los principales rubros de costos destacan: 

1.- Administración. 'Gastos de Venta. Para un naviero tipo,estos-

costos varían entre el 8 y el 15% de los c?stos totales por barco. -

Esta proporción variará dependiendo del tamaño de la flota que po--

sea. Por lo general dicha proporción variará e~ forma inversa al --
. . 

número de barcos y asimismo entre mayores sean las unidades. Es 

obvia la posición al respectó de los propietarios de };>arcos línea que 

rentan una parte considerable de su tonelaje en operación por medio 

de trampas. 

* The Economice oí the sea Tra~sport.. Ca.rleen 0'-Laoughlin. Perga­
mon Presa • 1967 - ppl07 • 

' " 

/ 
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. 2. -. DepJ:eciación. ""· E:n :general representa del 15 a! 25 por ciento del 

· total de costos/barco. Varía lógicamente en fÚnción directa al cesto -

ele capital de las embarcaciones y con relación al método u·tilizado pa-

ra depreciar a las unidades. 

3.- Mano de Obra.- Representan la parte más importante del conjunto 

. de costos de explotación de los armadores y sobre del cual la discus~ón · 

ha tomado ras tos internacionalistas. 
•. 

En consecuencia, la magnitud de los costos puede variar entre 

el 18 al 35 porciento, dependiendo básicamente de la bandera de regís-

tro de los barcos examinados. Asimismo, se ven in:flu!dos por las dife 

. rentes esquemas regula torios de los país es sobre la materia, así como 
··.> 

de las condiciones técnicas de operación de los diferentes barcos. 

Algunas unidades requerirán más mantenimiento y opera¡ciones. 

del ~anejo de los·embarques _qué otros, por ejemplo. 

En cuanto a las economías de escala,· con referenCia al c?~~o -

."de·la mano de~obr~, .se ~bt~~o· que 'el costo por tonelada de un barco de 

1000 TBR es cuatro veces mayor que el correspondiente a un'.barco de . 

10 000; Sin. embargo,· al examinar un barco de 15 000 el costo por to-

nelada es aproximadamente el 70% de éste 6.1timo • 

. 'De esta .forma, queda implícito que las ventajas competitivas de 

los diferentes. armadores tendrán una relación estre~ha dependiendo. de 

la mano .. de obra que hayan contratado y en particular de la naCionalidad 

de la misma.·· 

4.- Reparaciones y. Mantenimiento.- En general representa aproxima-
. . . . . 

damente entre el 10 y el ISo/o· si el mante.nimiento es de natut>aleza --
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rutinaria, pero en g.ene:ral éste varía dep,::ndiendo en primer lu-. · 

~.-~ •• 1 --•• 

~ar del tamaño del barco y de ·.sus características de diseño. ---

Asiinismo, la edad del_. barco es un factor de gran importancia en 

la magnitud de los costos. Obviamente, un barco viejo tendrá nece-

sariamente que ser más costoso que uno de reciente cons t.rucción. 

· .)N.nalmente, los costos de mantenimiento varían en función 

de los estandares de trabajo y eficiencia de los astilleros en donde 

se realicen dichos trabajos • 

. 5 • .:: Seguros • - Factor de costo que varía al iguai que la deprecia-

. ción en función del valor de la unidad. La reputación del armador 

asfcomo los riesgos serán aspectos que influyan en forma im-. 

portante. 

6.- Combustibles y Derechos Portuarios.- Soncomponentes del-

costo de operación que actuan en forma directa dependiendo de las 

caracterí.sticas de la ruta , la distancia y de los puertos que com-

. prenda dicha ruta. 

De esta forma una ruta con tiempos de navegación y estadís. 

ticas menores será más barata su operac~ón que una .con situación 

inv:ersa. Enrnedio de esta situación habrá.compensaciones entre--

esto~ costos cuando .se trate de una ruta en donde el tiemRo de nav.!:_ 

gac;ón sea prolongado, pero con estadías cortas •. Por otro lado as-. ' . . 

pectos de caracter técnico, tales ,como la potenci~ de las máquinas, 

la edad ~e las mismas, .los· lugares de aprovisionamiento en ruta y 

la velocidad también serán de gran importancia· analizar para esta-
~ S . 

blecer generalizaciones más apropiada;:; con respecto a estos ·C:os-
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tos. Del estudio de referencia se estableció que estos costos re­

p:res entan en promedio un 24% de los costos total es de operació.n • 
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PUERTOS INDUSTRIALES 

ORIGEN DEL PUERTO I~DUSTRIAL: ·_:. • , ~ j . ; 

LE. situación econ6mi~a del rntindo se transforci6 r~dicalrnen-
.. 

te al término de 1a·1¡ Guerra Muridial. La~ nue~as·condi-
. . . .. 

. . - . 

cion~s pro~iciaron:la.aparici6n de sistemas industr{ales, 

de .c.omeréio y de transporte 'qÚé .han .tenido 'evoluciones es­

peétacuiarmerite rápidas. ·' · ·' 
/ 

Los. sistemas de producción y comerciales tienden a aprove­

thar las economías de ·es¿ala en tod6s los renglones posi-

· .. bles. )' la :transportación marítima ofrece' 'una :p~s ibilidad 
' .· ., . . 

< .. e:íccelen te.- Eri la déc-ada de -.-los ·sesenta se ··inicia una pre; 

·. 5j óri cad~ vez ··mayor d~ Di competencia· que. hace: crecer el 

:t:~mafi~ .. dé ·las~ embai-caciones' e imporie su especialización;. 

:e~te~f~nómen8·.se ~efleja~ ~-su-vez~· en'los ~Uértoi .. obligán- :: 
-"--~-~-===-~- ----.==-~"""- -- ' 

-~~dolos a e·fectuar grandes invers-ione~ --e·n~_,Ins talac:iones y 
,._-

·. equlpo para _poder recibir los nuevos bar"cos. e 
. ,;::¡. 

.. :· 
; . 

· L~s e~bar~a2ibnes· de may6r tamafio y por·consigüiente de 

~~yor precio, deb~n bu~car su e~ohomía aumentando la velo­

cidad de despl~z~m{ent~ y en !~:reducción rn~ximá ~n los 
. . . . 

·tiempos· muertos; buscan hacer el mínim·o de ~sé~ilas y exi-. 

gen:la mayor rapidez en las maniobras de c~rga y descarga. 

.. 
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Paralelamenté, los sist~ma~ de transferencia de la carg~ 

de y a·los transportes te~restre~ ·Y fistos mismos~ buscan 

su propia co~pe~itividad·optimiiando la eficiencia. Al. 

aparecer el-contenedor, surge el transporte multimodal. 

2 . 

El .sistema portuario vá transformándose; los puertos de 

gran·fuerza econ6mica y.de mejor posición geog~áfica, capa 

ces d~ servir ~ los barcos con ~ayor eficienci~,· se trans~ 

for~an én con~entr~dores ~e la ~arga que reciben ~e otro~ 

puertos' ·.los alimentado.res·. .. 

·.-: 

,En -.lós puertos concentradoi_"es: sur·ge~ ~as terminales de· con 

tenedó~~s m~s s6fisticadas~e~·a do~de llegan 16s hartos 
. . .. . . . - . . .. - . .. . . - . ' . . . . . . . . . . . . . 

_port~contenedores_especiali~ado~ahora en su tercera gene:-· 
. . . . . . . 

'ración y que .trans-portan de 1 000 a i .. zoOTFE .. (twenty feet 
·• . • ; • - • '. •. - • . • . • 1 •• -~ . • 

. . . 

: equi ya1ent) ~ velocidades q'l:le .f1uctú~J1· e.n t~e _· -~.1-. y 25 ntidos·.· 

-· -~--~~ ~~-- .. ~-~~=~~ --=. ,. "' .. ' .. . ¡· .· :· 

El sistema ioll o~-rrill off es un ·esfuerzo para reducir 

los tiempos de. transferencia entre barco~ -y transporte te­

rrestre y io.s. barcos. lash y sea bee 1og~an evitar la depen 

de~ci• del puerto al servir--a los usuarios que tierra ade~ 

tro:pueden disfrutar de las economías .del transporte flu­

vial y por c~n8les. · .. _.; _.). 

. ~ 
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Adémás,.e~_la búsqued~ de· cómo aumentar lo.s ·volúmenes ma­

n~jados, los puerto? procuran atraer ~ndustrias a sus pro- · 

~ias áreas, con la tendencia a reducir ·aún mis,los ¿osto~ 

de transporte que. logran las industrias--al estar próximas 

al puer~o y algunas a·l teher frente de agua propio .. 

En muchos ~aises los centros in~ustiial~~ se desarrollaron 
. . 

junto a los.!ios o las costas y ~~- pue~to surgió como un 

_s~rvicio indispensable .. Desp~és el pu~rto prºmueve el 

asentamiento de indus~rias en su propio.recinto, ofiecien­

do grandes ventajas. Las 1imitadas ireas disponibles re-· 

sultan pr.onto insuficl.ent~s ante la d~~anda. 
,. 

·.in ·éxito que se c:>ht_iene presen ~a pos~b~ lidades para· .resol-:-. . .• . .. : 

- ..:.... : 
.:.Ve!·. pr9~_1ein_as ~COJ?.ómÚ:os nacio!?-_ales y,; sur gel). ~sr' ios puer..,. 

¿ to·~, ~~cJustriale~· co;n ·ese. ~~s:tino · espe_cífico y ... ~n ·donde los 

.. · · · ·---~-~··· .- ··.· · · ~ criteri.ó.s·. ·_de dis·ef.ío ::po~tuélrio cáJl1hi~m ·radicalmei1te :··obe~e-

-.· 
.. \ ) 

·... ... 

. . . ·•· .··. 

ciendo rnedularmente. al obje~:lvo del.aprovech_arn-iento máximo 

de· las e~onornía~ de ~scal•. 

Los puertos industriales son factores del des~irollo·e¿on6 

mico y no pocas veces sirven ta~bién ·para bu~car un mejor 

ordena~i~n~o demográfico, corno en el.taso de Jap6ri, en don 
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: de· han contribuido -k frenar la tendencia al :hacinamiento· 

de las grandes ciudades al cre·ar· oportunidades de empleo 

en sitios· de la costa poco ·poblaJas y: ·de: reducida posibil..!_ 

dad de-aprovechamiento agifc~la~ 

. . . . 

· A diferencia de los puertos comerciales que ti~nen una fun 

.. ción clara. y muy. importan te- e.n el· transporte de mercancías' 

los puertos indus~r~ales se orientan 7 a:promover la prodti~~ 

-cl6n y a res6l;~r p~oblemas de ordenami~ntb demográfico; 

de de~~rrollo ~conómico o de e~pleciJ 

Los avances. en los ··proced_imientcis de. construcción con equ..!_ 

pos de capacidades y rendirnitÚitos cada VéZ Mayores, hic'ie-

ron. pósibl e dis.eñár lo~ grai:ldes pue-rtos" ihdústri.ales aden­

trándose en el. mar; y aprove"chando la's· t"l.erra."s. de· poco. va- . 
. . . . . . . . . . . 

lor ··en 'las=~-c-os tas y alej ándose .. de·· rÍo~·- o!.··lagun'as' con lo 

.:. · .-~--:~·~-c-~-~~--que-~se;_eVi-:tan·-ros··· al tós··-·:cost.os de mantenÍmieh.to ·de profun-
. . 

did~des al evitar las apbrtaciones de·izoi~e de rlos y la-

gunas. · 

Los puertos industriales han sido un notable-éxito en el -

múrido; sblo-~os graves problemas que han ~id~~ido algurios 
. . . . 

paises como cbnsecuencia"de lds fenómenos económicos mun-

( ) 
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-~-diale~, ·han'podido frenar el~rá~ido.desar~6llo qu~ experi-

mentaron desde su puesta en·marcha. 

Existen entonces dos tipos de puertos indu~triales en el 

murido: ·los que pud~~ran llamarse inducidos, ~ue sttrgieron 

promovi'dos por un puerto comercial como una forma de aumen 

tar·su Yólumén dci oper~ciohes y 'los puertos industriales -

. creados 'e'spe'cíffcamen te como .:tales 'Y ·com~ iJÍs trumen tos eco 

. nómicos de interés· generaimente nacionaL : .. 

Las diferencias entre un puerto.industrial y uno comercial, 

.. son prOfundas. Comienzan en ·la función que. han de cum·plir .. 

in. puerto cOinerciál es ·fundarnentalinente el punto: donde las 

:me·rc·am:·ías cambian de modo de. transp~rte, es la :liga e:ntre 
. . . . . . . . . . 

·_ el ·transport·e terrestre y ~1 t.ransporte maríÜ.ino .. ·Su fue!! 
. ~~""' ~~~ ~~-~~-~~-~ ~- -.--- - -~ . 

te :·de~-ingres·os:-se--ce·ntra- f~ndameri talrnen te en los servicios 

que :en cualquier 'forma se-:- reléicio'nán con el . barco' la car­

~a y el transporte terre~tre . 

. El puerto iridustrial· dirige sus f~nciones a ia produccidn 

. precisamente. Sus objetivos caen siempre en procurar .todo 

tipo de ·facilidades al establecimiento y operación de· in-
1 

./ 
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dustrias _. Hace· posible para ellas, el aP.~ove.chamiento de 

~conomia~ de ~scala. 

Dentio de un ~istema portuario, los puertos industriales 

son receptorés _de materias p~ima~ y emis6res ~e produ~t~s 
.-

.. intermedios y productos terminados. Los ·produé tos in terin~ 

dios, ~recuen~emente se mueven dentr6 del puerto industrial 

.• ·por ·agua o. p_or tierra J y .los productos. terminados se en- -

vl~n a los p~er~os concentradores, a. ;as grandes termina-
. . . ~ . . . ~ 

·leS tambiSn pór vfa terrestre o marftima; 

. ·"": ... • ~ . 

. . . ~· 

.. -· ;;.~~~~~-·· 
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.¡a ,., 



.. 
' 

:.a·, 
! -
.. 
1: 
l' 
¡ . 
1. 

.-

~ ·: . 

' ·' 

11 .. ANTECEDENTES ES EL NUNbO 
. ··' ---'------____;;;..._..;..,;;..~;,_,:;. 
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~!.puerto de. Marsella, ya cercado e imposi~ilitado para 

captar indus~rias, ~re6 el puert6 ind~strial de Fos~ Cinco 

afies despué~ ae inicia~a su con~ttucti6n, ~n 75\ de la~ 

4 500 ·Ha que l.nicialrnente ofreci6 a los empres-~rios e in­

versionistas, ya habían sido contratadasy tin añodespués, 

·en 1_975, 9 500 personas trabajaban ya en las. industrias 
- ~.. . { : ... ~ :.~ . ~ . . . .. 

allí establ~cidas;. el total de empleos gene_rados. incluyen-. 

do el efecto multipli~ador, se estimaba ~n _25. ~DO. Se 
- ~ . 

. piensa que hacia .1~85_esta~ltima cifra_p?dri:llegar a 
_,._ ... 

lOO .. 000. empleos y que ·las ciudades cerca.nas tendrán unos -

400 000 habit~ntes adici6nales. 

. . . 

.~ Japón, ·que· cuenta con -cerca .. de 1 · 000 P,uertos, ,C:omerciales; 
....... ' •. .. • ·~ • • • •••• ; • ~ ~ .. . - • ~- '.; .• · " ... : ~ :·· 7 

(de entre ios de. prime'r_ orden··,_ dedi~an 1? ·_especialnien te a .. 
-~-:---.··· ... - .... -·:-·· . . t .. ·-.~ ... --:··_} ·~J- ..... _~!.: ... · .. 

~p-I"omóver comercio e'xterf~~;-,,: de·cidicS· .enfreht::á.rse a.i· p·~oble 
. · .. · .... ; ,._; .. _-: .. . ··:· . . : ': ...... ' .... : . . ..... · .. , .. · .. ' ... ·. ..·-

ma de las ·altas. conce~tr_ácionesdemogr_aficas ·en'·s-~s .princi. 
·':··· • .. ··. . . . . . -

páles. ciudades, todas .ellas. costeras", creanco f=e.ntros de -
. . . 

desarrollo econ6~ico tanto tierta adentro como nueVas fireas 
• • k • 

no· desarrolladas de. la costa. Se han construido as·"" e . . . . 1, onc 
. . . 

. grand~s pu~ttos· industriales~ entre ellos Kasima el que po 

·dtía servir como ejemplo para. esta: presen taci6n; Inicial-

.:, 



-e 

! •. 

-~· 



-. 

• . :.,>. 

-- -. -- r 
.i 
i 

8. . ! 

mente se constituy6 Kasima como_. un de.sarrqllo · sobr.e· tierra 

y con áteas .ganadas al mar con productos de dragado de las 

~ársena~ y c~nal 4e acceso. 
. . 

Ahora ya se proyectan nuevas 

áreas ~onstr'uidas totalmente en el mar';. las autoridades lo 

'tales de~arrollaro~·~¡-~r~y~cto en alr~dedor d~ 7 500 Ha, 

que· ~ompren~~ri área~ uiba~as, ieservas ·e~ológi~is y una -

primera etapa ,de zona: industri~l de 2 .400. Ha:.', La prosecu 

ci6n. de ~las. obra.s. del puerto. se reali.z6 ce~ l~s re~lirsos 

generados por la venta ~e los terre~os que ·fueron abriéndo 

se pa·ra las_· industrias, que como en el caso de ~1arsella­

Fos habían· ocupado ya .casi·_:todas 1as áreas, a ·los 14 :años. 

·de' i.nic'tadás las ohras. 

· .. ' 

· L~s ·obras, _ade~uadas a la·magnitud de las característi~as. 

del :_oleaje 'eil e.s.as' cost~·s '·. s'on n·o.tables'::. 'e"i ·'t-ompeola~ sur, 

el·-~--~incip.ál ·,;s:e 'li~v6 h~:sta·· ia~;~ota ~-2.,~ m. ~l~n una longi-

¡' 
.. ·\ 

tucl ·del orden. de-:los 3 ,Km; 'el ca:nal de acceso y sus .dárse- · 

nas. prj nc.ipales' dotadas para un tráJic'ó. del orden de 

·: 1 o ·ooo barcos anuales, tienen. 540 y 600 metros. de ancho de 

;plantilla respectivamente, y 22 a 24 metros ·de-profundidad. 

En 1968 Singapur decidió 1~ construcción del·puerto iridus­

trial Jtirong,· en un:esfuerzo por sacar al pais del e~tanca 

! 

( 
'-.· 
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miento· económico~ · El r·~sul taclo ha . s.ido--as~ombr~so, pues .. -

·entre ~-1974·-·y--;1977 ,-_·en s6lo·-:-éuatro·-años; -logró hacer crecer 

a 1~ ~~~no~i~-d~l p~is 28~~ . . . 

- •• ;· •• ' 1 ~ •• • • :: :-

Los. infor~e~ citan diferentes . 

datos en ~-uanto al n-cimero de ·:empresas instaladas eri las 
~. · .. 

2 200 Ha q~~ ~iene:d~sti~adas ei ~u~rto ~-la industri~; el. 
.... . . :i .. 

dato menor es de 700 y el mas alto 1 200 • 

.. ,·. ~ :: • '· • •t, . ~ 

Durante· la II Guerra Mundial, ~1 puerto de El Havre fué 
... 

desiruido.casi total~e~t~~ su'reconstrucci~~ se inició in-

medi~tam~nte _ai térmiri~ de la gu~ira ~ ai poco tiempo, en 

i~·so~ manejó >casi cli~z millones de tonel~das· que aumenta­

te~ ~.i6.~ para i966; ~~ Ja ~~g~ie~t~~~écada'~l ~onelaje­
~nital- creció rápid~me~~e y llégó :a ·.ca~i '·6ó'-~i'llones: en 

, .. - ~ ~~ . .-~- ~---~- ~.) .... · · · ·.·. . .-, -.:.: .. ,_·_, ~- .._ ;:_·~·:.{.~·-Ic:.;_ 

1970.- -Puede-sefialarse-1974 como-el-afio en que el puerto-~ 

industrial se inici-6 al ~rnpiiaf e!~,. zso iia··;, ~--.200 Ha las 

tierra:s ·principainiente: para indust.rias, "~~~;:¡-~~~ con in~ta;_ 

Iaciones · capaces .de· recibir .. buques .. ·de 250 .000. TPM~ Se ~se­

. fialaba una meta de unas ·lo 000 Ha para 19 85; · el 80.\ de 

ellas constituirian el puerto industrial. Atinque El Havre 

está en .la desembocadura del rio Sena, no por ello se con­

'trapone el criterio expresado en páginas anteriores:.una­

iran ~sclusa sefiaiad~ .como la mayor q~e se ha. construido, 

prácti¿a~ente lo aisla del rio sin cerrar el·ac¿eso a esa 

.1 
. 1 

1 
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· vta navegable • d~ gran importancia ._en Franc;ia .. · 
. . -· . .. . ' . . . .. . •. . ·.- ..... i 

- ' . ~ - --~ 

... 
Eri lugar aparte de la costa, 1á autoridad p()rtuaria del Ha 

vre construyó adicional~ent~ el p~erto petrolero de Anti­

fer ~ob~e los 35 met~6s de profurididad, en donde puede re-

cibir: buques-~anque de-5ÓO 000 TPM~ 
··~ . . ··.· ...... 

·Corea brinda otr·o ejemplo interesante. Siendo un p~ís de 
. . . : . . . . -: . . 2 . . ~ . . . . ' . . . :.· 
solo 100 000 Km , tiene 43 puertos de los cuales 21 se ca-

lifican de primer orden.· . Die.z de estos últimos 
;.. 

a su vez, 
... 

son puertos industria,les a 16s ·que este país debe el que -
J',. 

en 20 años ·se mul tip~·icarah por 1 O. los I?rincipáles. indica-.. , · .. 
'· ....:· .. . .... . .. :' ....... 

. dores económicos .. El ingres·o· anual per c'ápi ta era de .. 87 
.. _e.-: . : : .. - -. . ~ > .. . .. . -- ,~ . . ··: . . -·· . . .. . . ~. -. . .. ~ . 

doiáres al términ~ de la guerra (1953) ~ y ~sciende actual-
• : • 1 '• •· ..... , • •, ~ •· ·:. -,~ • • • •• • ' ... :. \ ·,. ' 

mente-al 100 dólares. 
. . . .. -. ~:. 

-~., ,.. . ... 

1, : :· .• - .··:; 
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(1. •• 

. ~ - . . ····: 

.... 

. . 





,;A 
-~ . 

,· 

/· 11. 

III. CARACTERISTICAS PRINCIPALES~ 

CRIT~RIO BASIC0. 

_ .. Del objetivo ,que· se persigue al· establecer un puerto 

industriai~-:crear las coridicione~ .Y. conveni~ncias que 

posibilitan·.la viabilidad económica del establecimie~ 

·tb de industrias,:se de~pre~de el-criterio general bi 

sico para su plani~icación;·· La-inversión mas cuantio 

:sa es·la ~e la propia iridustria; la inversión en iri-

companitivamente de pqco peso. 

.) 

Por tanto'-~ los c.r~terios. d~_. diseñe deqen ser los que 

· m~jor satisfagan .las ne~esidades de __ la_s_·industri¿1s; .de· 
. . :·. . .. ··.... . . . ... .. . . - . ·- .. _. . 

ello. se _derivarán Ú1 .p_referc!lc~a .de ..lc:>s·:invers.ionista~; 
- - -- -·· ·.,_0:. -. - "" .... 

ia posibilidad de.re~u~eración ~e-_ la inversión, la ge-
- • • . • . .. , .J •• ,_ . • • • 

~~raci6~ de utilidade~ y, ~inalm~nte, la cónsecución 

·de los fine~ últimos =que se persiguen en cuanto a crea 

_ción de empleos. 

AREAS NECESARIAS 

El criterio para decidir sobre ias proporciones que. se 
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1 2. 

deben dar a las áreas que ·~o~upar_á: ~~_j)~~:~_r:1;0': esl<fe suma 
. ·- . .. . --~·- _...... . . . - - . . 

importancia ... :..Abundan los .ejemplos--en. que a ·la vuelt-a·­

del tiempo, el puerto queda i~posibilit~do para expan­

dirse al quedai limit~do .por la población: reciproca­

mente ésta pierd~:valios~s áreas qtie 1~ permitirían so 

1 ucionar ·los ·:.problemas del crecimiento •'urbano. 

El ~~erto ind~strial es especialmente dinámi6o; su pro 

pi a producción ge!lera su crecimien ~o. · 'En la generali­

d.ad de los caso.s. ocurre _un crecimiento espectacular d~ 
. . 

rante los -pr-imero.s años-,- despuis continúa en for~a sos 

tenida .el des~rrollo pe~o a un paso menos rápido; el -

puer.to se afirma defini ti vamen te con· resultados e vi den 

El ci'esarrollo. prosi- .· 

.· .... · . gue d~rcmte "generaciones.·_, ::un·;ej'emplo=· ·.cie' ello ·es lo -

-- -- . -~-· ;--~ 

,·, 

.. ~:>q~e .-s~::.cpils'íde:ró como 'un~ .. gra·n-'fortiuia··~del·pue~tó' de - .. 
·--~- ~~~~~---""- -- - ----=-===r~~·~ -=- -· ~-~~=~~--""?~-' ~ 

-~ ~ ~Í.Óndre·s ,' ·éri donde pudie.r6n aiHovechat: 1~1.·s últl.mas · t ie-. 

rras ae ··:las que se le dotó hace sesenta años para -

crear su ·ampliación: el puerto de Ti 1 bury. 

El pafs que emprenda el establecimiento de· un puerto-.-
· .. 

indus.'tr·ial debe reservar y adc(uirir tierr~s ·~uficien:-

tes nb solo para permitir el crecimiento irrestricto 
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de -~_as. propias _indus t rc,-ias ,; sin o :tpmbién para propós i­

tos hnbitacionales, urbanos, de reservas ecológicas y 

zonas verdes. 

Resulta hario difi¿il poder·llega~ a dimensionar las -
... 

necesidades dé superficie de terr.enos,· por los proce­

dimi~ntos conve~clon~l~s. El-~aMino de estudiar el 7-. 

mercado, :para tratar de·· defin.ir. la (1•em.anda de tierras, 

~o parece ser el indicado. 

. . 

Es ~6nvenie~te mis bien, trazar el posible perfil ~ndus 

tri(l~ ~el pu~rto que_ se::proyecta~ EJ. tipo de industria 

que·p~ed~ esperarse está~~~finidq por la bas~ indus- -

tr~~~ _existente; los recurs6i n~tural~s qu~ se Aisponen 

en la !onai o AUe son acce~ibles con.faciii~ad; y por 
. -~ . . . . . . . . .. . 

- . . . . 

~os .pro4u~t6~=con demandª .intern~~o ext~rna que pued~-~ 

·. ·~proyechars:e· .. _.-Una V~~z •-defiJÜd()S .lOS tipos de. industrias 

. más. viables cabe .hacer. un estimado de la-s -:á-Teas indus­

triales y habitacion~les. 

f;~ ., • 

Los resultados de la:-·'~Xploraci6n así ... realizada ,'·({)ueden 
. ~- ~·: 

~enriquecerse ton la ~xperiencia d 
. -~-. ~~: . · .... '-y,::-.-. . 

e¡-... 1-o_s. _ _puer.t.os~:.J,.:ndus::;: -~ :·.: 
. . '·' .'. ~ ,. 

-,~~ 

tria les ·ya e:xis'-cen.tes~':"".)a· ·fin de inc.icar las:::super~ici.es .-~ ::' 
·, ~- ( 
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rio, debe dirscle una gran considcra~~ón a los costos 

d~ operación y .mantenjmiéntg_, los cuales serán una 

carga const~~te durante la ~ida d~l puerto, que no po­

drá es¿atimarse so pena de perder las ventajas logra-

d~s-~n _la consrru~ción y_de quedar en posición compet.!_ 

tiva desventajosa frente a otros puertos industriale~. 

_p_ ado q~e la industria es el ¿entrp de atención al dise 
¡ 

fi~r 4n puerto industrial, al definir los tipos de em-

barcaciones a las· que _se darán los servicios, la prirn~. 
. : . . 

.ra--cons ideración evidente· _·es_ que ·solo los barcos de 

gra~ porte serán capa~es de.rendir l~s netesari~s eco­

nornfas·de escala en.el transporte de ~nsumcs y de pro~ 

duetos~-.·.-

r· .. .. · .. 
; . . . .· . . 

fqr ~hor~, )os barcos mayores spn los que se utilizan 

en el transpqrte del petróleo y sus· productos de l:'ef.!_ 
- . 

. nación. Los ba-rcos tanque petroleros ·crecieron rápida 

'-ménte eri gran parte d~bido ~1 cierre ·del Canal de Suez. 

C~~ndo éste se abrió nuevamente al tráfico se detuvo -

la carrera, llegá~dose a un máximo de 500 ooo·TPM, di­

·me~si6n que en este momento no parece conveniente sobre 

., 



• 
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,_ 

·pásiir. . be· hecho; algunas· tmi.dades 'de -esta magn i tüd 

qucdriron Sin termi~arse y=~l·m~ioi n6Mero én uso está 

en el rango de'i00-2~0 OdO TPM. 

Las. grandes pr<?fUJ?didades que requieren estos barcos 

·11ev~n general~ente a soluciones desarrollidas mar 

dentro, tan lejos de la costa como sea necesario para. 

•- aicarizar las· batiriétricas de 30 a ·4n ~etros 6 bien .el 

uso ~e las monoboyas. 

Además de esa especi-alidad, ·Cl diseño del puerto debe-
. - . . 

rá_ tener- en- cuenta qu~ las-industrias primarias, como 

las petroqtiímicas y. la siderurgia son las que se sir-
. . - . .• 

ven de los -mayores barcos especializad.os para· el· trans · 
. . . 

· ·_port~ de graneles secos y ~iquidós. 

:- ~.. . ~ .. . ....... · . ~~ -~ l. 

,_ .. . .. _ Se_-prevé qtf~. en. r~a·o ·e l. .4Zf-~del movimj en to mundial de 

cereales ~e haga ;en barcos-· graneleros de 20 a 35 ÚOO -

TPM y el 24-~en unidades de~S aSS 000 TPH; el 3.4% 

restan~e, en~barcos mayores~ hasta cle~85 000 TPM. 

Los gra.neleros para mineral de hierro .. ,que se pronos ti-

can para puertos de ·los EUA en el futuro más próximo, 
.. 

. . 

( 

·1' 

1 
¡ 
i 
1 

\ 

1 ·¡ 





a~. ._, 

·· .. Aj 
~~ . 

M • ~o o' 

17 . 

• ·.. . 5 

· estarán p:r,~ncipalmen te en e l. rango. d~ _S O y·· 7 s·. 000 TPM' . . . . ·. . 

aunque el mayor _barco de este:tipo en servitio es de 

160,000 TPM y desde 1973 hay buques OBO (ore-bulk-oil) 

de 250 000 TPM. Las li~jtante~ d~ tamafio para esto~ -

barcos. son pr~nc:;fp~lmente :· el mon.to económico de las -
. . . . 

existencias (stbck) ~~la in~u~tria_y !a desproporción 
. . 

ent~e las velocidades d~ manejo del mine~al en la carga 

y descarga del barco. ·En la primera se· llega a 16 000 

ton/hora mientras que la mejo~ de~targa está en el ni-
.~.. . 

vel. de 6 noo ton/hora~ lo qué prolonga la estadia has­

ta el. ~rado d~ hac~r incosteables lo~ barco~ mayores~ 

- . : ~-~ . . 

A ~~cepción de los buques-tanque, el pronósti¿o mundial 

es q~~ en lo~ próii~os 30 afio~ 16s graneléros e~t~rin 

en los· 250. 000 .TPM. ·· , ... 

!.·. :- :..: ' :. .·· - ..... : . ,r';: ..... 

',___-=;!._--===- ~ 

'El' servfc~o de ~contene~C:fores resul_ta~_ indispensable pa-

~a la~ ~n~u~tri's d~ tod~s lQs tip~s. ~in embargo, nd 

s¡e~pre unp.uerto indu~trialtendri una.termirial con..: 
. . . . . 

centr~dora~ Oeb~rá tenerse en.ronsidéración el papel 

. qu~ en este _tráfic& jugará en el sistema de ptiertos -

~~ ia que fór~ará parte, pa~a d~finir la~ instalaciones 

.- adecuadas. 
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Los puertos al':l.men tado~es rnanej a'rán -~b,~tacon tenedores 
. . . . ; ·.• .··:.L.:·. 

hast~ de la segunda generaci6n, mientras que la terml-

~al c~ri¿eritradora manejar& pcir.ahor~~ios de la tercera 

gen~r~ci6n capaces de llevar ~e 1 000.~ 1 zrro TFE a 

velocidades -dé .-21 ·a ~$·nudos. Aunque he:-. y· cierta incer 

tiau~bre, se cbnsiáer~ ~o~ible esperar que se llegue-a 

·:¿apac~~ades :del.:6rden de 3 OOO·a 3 SOO~TFE (twenty fe~t 
... 

equívalent), que cal~rán unos '11 metros y tendrán eslo 
.·, 

·· ras de unos -3·oo metros. 

El servicio ·.roll .on.-r.oll off se -hará· éli naves cuyas ca 

· iactetfsticas quedan envueltas en las ~e los contenerlo 
-. 

·~, .. ·.· ,·f 
. < 

· · · res . 
. ,·: 

Los bafeas iash y sea. bee canicterizados ·pOr no reque-

r~r atr~que, deberi operats~ nó solQ·en los puer~o;cqs 
,· • =------=="=~-.= ~~--- • 

. - . teros' 1 i'gados- ·i otros .. tierra dentr~- por canales o ríos, 
. .. 

sino en donde l~s· industrias ton frente' de ~gua sean nü 

· inerosas y· hayari llegado· a. al.to.s · volum~~es é.e producción 

··Y hagan envíos· a· 'otros puertos con cualquiera de las ca 

· •- ~~cteris t icas citadas. · 

( 
·" 

Las Jreas de agua del puerto, comprendiendq el canal·de · 

·', 

! 
\.. 



.í,A .. 



·e, . ·~-
: . .:·/ 

I'I'"JiJ - •. ·~ 
,_.a 

.... , .. 

19. 

~cceso; ,las >dársenas~ de ·maniobras ·y las~ de operaci6n, 

deberán.ser_ ~is~~adas ·sie~pre t~niendo pre~ente, ade­

m&s de las dimensiones de los barcos, el mayor volum~n 

de tráfico que pueda pronosticarse. · La experiencia -

· mundial. ensefia.e~:efecto, que cualquier pronóstico de 

'· ·volúmen ·de operaciones queda sobrepasa:do en plazos in­

·_ ·-crefblem~ni~ ¿nrios .. Y sblo lo~- ~o~to; de dragado; y­

en:· mucho :menor proporci6n. :el·ccf;·to de. :.la tierra, que·--
. . 

~ . •. .. • - t • 

cierta~ente no.son lbs m~yore~,-~o~ los afectados -al 

optarse por mayores anchos en canales y dáts~nas~ 

Es evidente quelas'n¡ecesidades de lac:; industrias con 

fr.ent·e· de· agua _en cu~nto a· p~ofundid-~des variarán. en 

función. d~l- tipo:de ~áañele~ ·y·;· .{>or cónsecu.encia, del 

·::.: :' .. -~ ,_. -tamafio_de barcos que·_-les dará. sérvic.io~. _·.En general -

_::.· :~ ·, _; ·p'-!e~<!e_' haril_a'l's¿ · dé-.:fr~h tes ~de- a·gua~~p~6í~md-a~- y de ~tren~ 

·· tes de agua con p~of~~~i~ad:n~~~al . 
. ' 

En·tanto que algunas industrias requieren muelles y -

equipamiento. privado~ y ~n o~asiones ~uy e~pecializa­

'dos para car~a y/6 descargi dé .buqu~s y p~ra las cua-

,· :les· esas instala-ciones son el· elernen t6 extremo de st.i 

linea .de producci6n, otra:s pueden ser"virse de muelles 
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-en donde s6lo .tendrán· el principio :·o ·el -~in, según el 

. caso, de su _propio sistema de ~conducción, (por ejem­

__ plo: bandas transportadoras o tuberi~~). 

Las primeras está}f obligadas a _te~er frente de agua -
-. 

- -

propio~ las s~gund~s pueden. estai en lotes de t~rreno 

a distancia-del frente ·de agua que :_va desde el ~spa­

éio- para ia instalación de .los cluctos y· sus controles 

de operación~ .~as~~ rto más allá de-l ~00 metros. 

Para otras industriasi- geneialrnente las secund~rias y 
- - -

eventua-lmente_ las terciarias., ei puerto deberá c'on·--
. ;- . .. .· . . -. 

__ tar con muelle·s y eqúipb. m~c~n-izad9. :.'de uso común"; 

~n~re_ell?s se~contarfa~_las~-ins~a!a~iones ;para ~ont~ 

riedores, b~degas de tráijsi to, -consol idadora·s, · instala . 

. ~io;~~s. ~~ra. el ~~~ej--~_.Y., :lm~¿enaj~··~~ líquidos ·a gra~ 
• • ': ,:.J .: • - • ~~~- .~ ~ ~ •• • - ~~ ~ - •. ~--. • - ----= ~- - ~ -

: ner y tambié~ g~aiH~les ·Sé.COS (s{lo~ )'. áreas descuhier~. 

t~s). 
V 

Las área~ e instalaciones par~ la atención:Y bperación 

de los 't;ranspor.Úls . terre·s tres en el área portuaria son 
1. • .- • • 

naturalmente d_e_ grari _importancia, ._Y es :indispensable un 

diseño en_que se les dé amplitúd .suficiente y les ·perm.!_ 

L' •• 

e· 

( 
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ta trecer en forma acorde .con ~1 crecimiento del pqet~ · 

to industrial. Seria inadmisible limitar el desarr6116 

industrial por un apoyo insuficiente del transporte te­

rrestr~ origina¿o en li falta de áreas para su operación 

adecuada. 

Dentro de la planificación· d~ rlas _-.áreas portuarias, de­

ben~-f-i-gurar las -ne~esarias.:...pa:r:_a los :~_eryi¿ios a los bar·----~ 

cos, tales como ~vítuallamiento, talleres, etc.: servi­

·:cios a los consignatarios y a los pr6pios usu~rios.del 

·pue~t6.1nd~strial, comd·pueden ser lo~ bancariosj de ~o 

rn~rcio, ·etc., y los hecesarios para las 6ficinas guber-

namentales. 

-El -gran volumeL de t-ráfico. marítimc que. se genera- en un 

puerto industriul J. obliga .a_ dar especial atención· a los 

--sistemas :de. señalamient-o y a io's de control- de la ·nav·e­

gación ·en canales· y dársenas-; ., .. 

PE OkDEN ECONOMICO. 

En páginas anteriores se sefiala que los puertos indus­,. 
. ' 

tri~les se. crean actualmente buscando resolver pr9ble-.. 

. . . ·. 

.. ¡ 
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·· '~·:mas nacionales de orden demográfico., .dé. desarrollo --

económico o de empleo."· : ,!.,• 

·r. 

·Los a~pectos ecbnómicos que justifican su creación van 

. más·. allá de la .vi·~bili_dad económica.· : El beneficio na­

cional que estos puertos entrafian al re~6lier proble~~s 

sociale"s o de desarro-llo, inc.linari "s·in duda. la d~cisión 

a favor de el.lbs.· 

Uri puerto ifidustrial planeado coirectamente en todos -

. : SÜS aspectos requiere del apO)_'O económico· .del gobierno .· \ 

en ~u· creación y arranq~e; . superada esta fase, se· vuel 
. . . . . . . - . ( 

ve autosuficiente: y es· capaz de. ·generar dividendos a 
.. . . . 

la inversión, además de los-grandes benefi~ios socia-

les.· 

. •: . ,¡.·. .-•'· •' 

: ,• . ~:-

En~ ningun-~·· par~ce· crel ·m.un·ao ¡Ú.ido._oetectarse interés en 

establecer indüstrias y ni sjquiera se auguraba posibi 
. . . . . . - ·-

lidad de que ese interés pudiera despertarse~ cuando. 

· Singapur decidió salir .de su grave situa¿ióri econ6mica 

~reand~ el puerto de J~rorig. ·Lo que produjo el éxito 

~ fué la prci~eri~ia .del pu~ito:industrial y uni promoción 
.. - . 

persev~·rant~ y prolongada entre los grandes industria·-· 
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les e in~ersicnistas. 

Este ejemplo ilustr~ c6fuo la investigación de mercado 

debe_-dirigirse, no sobre_ encuestas,.sino sobre el aná­

lisis de las p9si~ilidades de ios recursos. naturales; 

de la disponibilidad de otras materia? primas de proc.!:. 
. . . . . ' . . 

dericia interna y externa, y de.la~ _te~dencia~ y pron6~ 

tices de la demanda de bienes y productos en la nación 
-

y en él~ exterior~ ·También ilustra-cómo el resu-ltado -

del· es~udio de ~i~bilida~ p6drá qtiedar corto, pues no 

es--posible detectar--la reacción--·dél-iñvers.io-ilista ante 

las nuevas posibilidasles que· le brii1da·. el ·puerto indu~ 

trial, y tener arite sí un nuevo panorama dentro del -

.-.·que result:a:ri; .facti i)les .· invers'iones q~~· -no hubiera pod_!· 

do . ·s tq·u i era ·vis 1 unib r a·r . 
.· 

... ' :. ·-

·El proyecto. inic"ial· d.e 1 puer-to. indus t'riál, prodUcto de 

~na planifica¿i6n cuidad~~a s~bre lai condiciones e~ 

:el momento de su cr~~ci6h, d~bé~á ser un instr~~ent~ 

flexible y dinámico· que_., a lo largo de· los años vaya 

·ajustándose a.l~s. cambios en las· premisas. Un proyec­

.. to de está naturaleza, que· se desar-roi-l'a en el plazo 

largo~ debe tener esta característica para ser vérdade 
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- . 

ramente útil. 
.... , :-"t .... 

. ~-. 

Es imprescindible que la ejecución "del proyecto se pro 

grame por etapas, y evitar tener ·inversiones muertas· 

con· el ·riesgo- ele' p·erc1erse por cambios- en el proyecto 
. . 

aligados· por. ~1 cambio natural de las ·condiciones que 

existan~ 
... 

·.·. 

Se puede ver con cl&ridad que hay urirgrupo de obras que 

deben.realizarse ~ara pod~r inici~r 1~ marcha del pue~ 

. to industrial, y'hay otras obtas''que deberán ir reali-

z~ndose a ~edida q~e ~e hagan necesarias. 
~ . '.. . - ~ .. 

. . ' 

En: términos ge_nerales ,_ deben real Li:arse. en una primera 
-~-. • . . . . r.: - . ·.. . . . • _, ~. 

e~apa_las obras que permitan- :el_ ~~Já:ble_ciniiento ·de las 
. . . 

prirner~s indust~ias y las que ~ermit~n :opetarl~s~ 

Sigui~ndo ese ~ritetio, _las obrás marítimo-portuarias 

· de la primera etapa serían: .. los reompeolas; el canal -

de acceso; los dr_agados hasta la profundidad que requ~ 

rirári losrbarcos~ue darán servicio a las primeras fa­

ses.de la producción industrial; la primera dársena de 

maniobras y la dársena donde estarán los muelles de las 

( ; . 
'----·' 



.¡A ,. 



.¡'..a. 
~·-

:;¿ 5 • 

. pr-imeras industrias·,· y las .primera-s longitudes· <le atra · 

que d~ las .instalaciones de usó ~omón :indispensables 

para el apo'yo de· la construcción <le las insdustrias que 

no requjeren frente de agua propio. 

·En t_ierra, las obras de la. primera etapa deberán ser -

la-habilitación de los terrenos· para las primeras in­

~ust~ias y para: las que _tazonablemente puedan esperar­

~e en:el plazo· córtb; si se trata de terrenos obteni-

dos cbn productosdel dragado, pudiera ser ~conseja­

ble su preparación, ai tiempo de··~u depósito. Igual­

- mente- será :necesaria ~a .construccl.ón. de las instala~ 

tibnes en tierra .. para uso coman: ·.patios· de maniobras, 
: 1e • • . 

. . 

b6dega·dé tránsito y en forma iMprescindible las li-

~~a~~tróricales~hast~·ei frente de agua y los ramales 

para servir- a lás primeras industrias' de vialid~_'!._ ~~-

rre~ tré~ f~-~·~ocarril y ·au totransporte' y el abas teti-

miento .de e}.ectr~cidad,. agua y -dh~ri_aj e .. 

Otraa ·inversion~s aconsejables-al arrancar el proy~cto 

~6ri las necesarias para la adqujsición de tie~ras que 

garélrititen la vid~ del puerto~ industrial. Se rdgis­

~ran casos en al m~ndo en .que ha sido imposible la --

i 
i 

l 
\ 

1_ 
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.cra~i6n.d~ un pu~rto industrial ya pf6Yectado~ debido 

al encaretimiento de la tierra, cr~~d6 por la cspccul! 

.. 
•' 

Gión. 

Los apoyos al desarrollo regional en el aspecto de ha~ 
. . . . 

bifaci6n, comti~icaciones,-ecologia, ei~., deb~n atacar 

se a ~edida q~e·el puerto irtdu~trial:~~~a:ienerando el 

desélrrol1o ..-.~: Sin~ernbar:go. los ··-centr·os urbanos. deben qu~ 

dar .. debidámente planifi.cados y controlados :para encau­

z~~ ~~ evolución t6rtettarnente~ En al~~nos tasos ser& 
. . . . . . . 

ne.cesario crear los prl.meros c:en1_:ro~ de población para 

evitar _;asent.a:aientos .. sin orden, .que ·c·on'duccn después 

a. problemas de muy. difici~ -·solución.· 

·· .... 

.· .. , . /~ .. 

... :. ;. . ;.. . ~ ...... ~ 

. . ~ ~ .. 

,· 

,:· 

. - . . . . ·: . 
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(.·. 
\ 

e_·',· 



: .• 



. . 
. : '·~ . 

·.,/; '~:,· 

.¡~ 

IV. 

.. ! :.:.: ~-~·· .:_::: . ..:: 
... · ., .t .~ . ; ... 

.. , ·, \ . 
.... 

. . 

EL PROBLEMA-MEXICANO 

·' ......... ·- ... .:. ._ .~ 
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. ~ ··' . -.--. "i 

La consideraci6n de los puertos industiiales,- de los que 

hemos tr~tado de presentar una imagen general,· y el indi~­
. ;.{' 

ctitible éxito que hán_constituid~ en el mun~o,. lleva a con 
.· ... 

clusiones_ imp~rt~ntes_ de a~licaci6n p~r~_nuestio paf~. 

Es bien sa~ido _que_ México dentr_o de· -2.0, ~ -25 años.;- estará ~ 

a~te graves proble~as como co~secu~ncia de su ~recimiento 
,; • • < • • • • • .. • .. • • • • : • • ~ • • 

demográfico.· y--del rápido desarrollo econ6mi ~o ·_q11e está te-· 
' ... ~ . .. . .. . . - . . ..... . . .. . . 

. niendo .lugar,- y. que. se ·robustecerá_ con los fru.tos de. las _. 

políticas que·ahoi_"a se trazan·para el aprovechamiento pla-
-

neado de ·los benefi·cios de que se derivan de·· la explota-

~i6n de los recursos petroleros; -

.-· ....... · ... , . 

Como· en el resto del mundo·, existe en. el país la corriente 
-. . . . 

~pqblacionaL del· medio. rural;- hacia -las< zonas ·-urbanas, ló- :. 

. q.ue es un .• factor de concentración que se su.ma. al crecimien 

~o de~ográfico esper~do en lo q~e resta de este ~iglo, pa­

~ _ ra d~r por resultado-que, de rio tomarse acciones que corri 
. . ' 

·jan la tendencia, l~s grandes concent~aciones en las áreas 

de ·las ciudades de México,-- Monterrey y. GÚadalaj ara aumenta 
. . . . -

. rían hasta llegar ·a niveles que p~ovocarfa problemas de ~-
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muy difícil solución. 

El desar~¿ilo industrjal seguiria el· ~k~~l~lismo que hoy -

·tiene con ei urbano: actualmente las· ~r~~ ;prtas de concen 

traci6n ~portan el 63\ de lá produ¿ci~n·n~~ional y en ellas 

vive un po-rc-entaje ·semejante de· la p-oblación del país. 

o -

Los costos _nacionales de esta aglomeración -ya ahora -repre---
- . - . 

sentan gniv'cs desecoriomías al- país: -i"~s servicios urbanos 

aumentan su e os to ·no en proporción 1 in e al con· el crecimien 

to de. ·ias ~urbes sirio. a: ritmo mucho mayor . 

•. t.... . -:-

·., 

~ ' ~ 

Los: sistemas d_e· transporte y: de distribución se distorsio- e·,· 
narári c_ada vez más, ·acentué,lnuo· los'·costos· innecesarios en 

. . . 

los bienes-y servicios. 
.._, . 

,:.; .'. . . -- ~ : 

-·_ · La:tendencia· actual de la conctimtrac~á6n·-i-ndustrial se acen 

-taa ~n virtud de las ventajas de mej_or·infraestructura y -

mejores s~rvicios~ y también.en virtud de la proximidad a 

los mayores centros de consumo y~ de la.· presencia de subs i­

dio~.y:tráto pre~erenci~l que ¿ancelan así, artificiairneri-

te, las ~en~ajas.~conómicas y físicas que otros sitios del 

-país .ofrecen a ·la industria. 

\ ¡ 

i 

\ 

1 
! 
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La _población marginal c_rece, .~pues_ -la i11mi,gr_~_ci6n contj nua 

da y _cre_ciente supera la capacid_é!d- .de generación de empleos 

de estas ciudades. 
· ... !' ; .. ·· 

La concen~!ación ~e·la actividad industrial, el crecimiento 
. ,. . 

-- de la -población- ~eclun_pa~te, el_ aumento acelerado de los cOs 
. . . ' . 

tos y la ineficien~ia .industrial, junt~~on :~¡ bajo nivel 

de competitividad internacional de la rama manuf~cturera, 

~x~liciri~ ~n-buena ~edida, la pErdida ·¿e-~ina6ismo de 1a­

industria· cuyo ·ritmo de crecinient~ ha· descéridido de un 9\ 

como prpm~dio·~~ra ·li d~cadá de lo~'~ci~eriia ~ ~n 4\ en los-

-_ últimos ·tres años. : 

·­
'' 

··." ;·· 

• T :.: "'!; . • - • 
·-~ . . . . •'• . . . 

. ;. ,. -~ .. 

El desar-rollo industi:iál en las z_onas ~coster:_as permj ti ría 

· s~perar _las dese~onomías ~ que. __ s_e_- obser:van ~!1 el altiplano·-­

... Establece~ puertos- indust~iales _en sit;ios donde son abun~ 

_:'.!f·; 

---·-~~-~ -~~-:.:.---~ _-__ - __ <:}_ªn~·te_s_"~las~Íriate-r.ias~-primas~·bá-s~~c-as-;~-se · t i·em:;; -~igua-- en-:can-=--~----~~-~--~--

~:·.a 
~.: .. 

tidades -suficientes para a_baste'ce-r .·el des'~rrollo ue indu~ 
V .. . ·. , 

trias y poblaciones, y hay un costC' relativamente inferior 

de 1~ tierrá y del ~umjnistro de energ€ticos; junto con 

. las vet1_taj as en materia de costo de fransporte, tanto para 

- recibir~aterias ~ri~is, bienes interrnedi~s i de ¿apital· 

como para 'ei~ortar p~oductos, represehtih poiibilidades 

1 
' 1 

. i 

.J 
1 

_ _j_ 
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efectivas para propiciar la ·descónc~h\r.ac.ión d~ la indus-. 

tria y ~recurar un ~esarrollo mas ·equilibrádo.· 

La demanda ]nte~na habrá mas .que duplicarse en los próximos 

11 afias. El pais 'déberá e~t~r pieparadb pira satisfacerla, 

pues· de otra· suerte debe.rá següi r dep-endiendo en proporción 

cada vez mayor de la producción extranj~ra . 
. r.. 

~a po~~bjlidad de reducir cbsto~, que brindan los puertos 

in~ustriaies, s~rá. una ventaja no. sólo para la produc~ión 

-destÍ.n~da ... al mei~Gadq. _inte.rno, S.ino para a~canzar Jllayor CO!!!_ 

pe ti ti vídad en el ll1ercado ~nter:nacional ,_ de _mqdo ·que. se lo 
. . 

. . ' . { 
gre que la indus tr'ia ·nacional es té ·capacitada para la gene '·· 

ración~e empleos -en ca~tidad suficierite y ~n.los lugares· 

h~ti~ dond~ es·r~cionalment~ deseable ~nca~iar: el crecimien 

. ... -~ . • . r. , . 

Yn primer examen de ~a nec~sidad ~e ~mple6s del país acon­

sejaría pr_ómover en las costas l_as industr1as intensivas -
. . . 

de ftierza labor~l YJ intensiva~ de'energéticos, de tal mo-

do de crear más empleos con la-- misma in_versi Ón' evitándose 
. ' ,• 

así el costo de. las obras portuaria_s -indispensables para -

el desarrollo de las industrias pri,marias, intensivas· de 

.. 
. 1 

1 

'· 
i 

i 
1 
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_ _ - ca pi taf~ ::C?- dec~ r, las que prove<?n meno~~ c:;mp~~·os p~r 9l di 

nero invertido,. . . ' ,. ~: . 
-...::1 .. 

. : ~. 

Esta politica ll~varia irremediablemente a la dependencia 

externa para prov_e_~r ·a las industrias secund.arié. y- tercia­

ria de las materias primas industrialesi_en la ~edida qu~ 
. ..,.. ' ,. . . 

..... • -! ~ 

lo requeriesen para hacer frente a_una demanda continaumen 

_te creciente. Por qtra·parte se caería ~n la necesidad de 

-exportar recursos_.natu!ales para-cuyo procesamiento no ha­

bria suficiente tapa~idad~- · 

.. . .. '• 

Si se ~doptara este criter~o, deberían considerarse los -­

puertbs con que-actualmente cuenta el pifs, como los ~i- -
. • • ~ • ·--~ l' - • • 

- -

tios di~ponibles apropiados pa~a que ~~ establezcan las in 

d~strias secundafias que se benefician 4e la ce~cania d~l 
--. 

. . . . . 

puer~o;. sin. embargo-, todos son puertos comerciales, y ca-_ 

~---·si todos~carec.en de"árets para~·~ra···ampliacrén "aun de s'u"s"­
operaciones norm~les. 

•] 

El_ Gobierno Mexicano esiá ~órnando ya las primeras acciones 

para la -creaci6n de puertos industriales. 

Entre las_zonas cos~eris donde seria aconsejable.de~arro-

~¡ 

: ¡ 
'• i 

1 

1 
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. ' -~ .· 

. .~ ---:-• 
··.· .. 

·~ll.ár estos p-royectos,·' tienen co:nuié:: iones- que rpueden garan~ 
. . ' '. 

·-tizar el éxito de la empresa; desarr.ollo-inclustrial de im­

portanciai vocación~·indus~riali apoyo urbano, vías férreas 

caminos y· ac~opuertos"eii;tenie~; ~ri- constr~cción ó ya pla 

ne~dos para·~onstruc¿i6n ~ cort6 pla~o, disponibilidad de 

e~ergéti~6s y de ~aie~i~~_pri~as en 1~- propi¡ zona. 
,. 
' ' ....... · . .,.. '-

Se·h~·retom~ndad6, iniciar de inm~diito ~sós ties puertos 
. . . . 
. .· . 

·-in~ustriales·en;las sigtiientes zorias: Lázir6-Cirdenas, -

Tampico e Ístrno de Tehuantepec ·en .la qu~· eF desarrollo .pri!!_ 

c~pal por ahora. sería la regi6n de Coatzacoalc'os y la de -
·. ' 

apoyo j1ará ·aprovechar--la sali((a -·natural aJ. ·Pacff~co·~---<1a re 

· gi6n .. _de Salin~·'cruz. 
_.-._ 

···' ·.' .. .•. . . :. - .. ·--

. _-:- --. . ": . ;-: ' .;:_ ..... ·::_-

.. ; . 

r .......... 

' . ~.- . 
• ... : - . .: .¡ 

- . . 
-- ·_ :..- -~ · -.I nP: - Juail'-~ F. C·val era . 

• t.; . -

.. ;. 
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. ~-~- -

···, ·~ ~--
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SISTEMAS MARITIMOS Y PORTUARIOS 

. LA INDUSTRIA NA VAL 
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Celle de T acuba 5 primer piso México 1, D. F. Tel: 521·40-23 



-t~~: 

• 
.. 

} . ~·· •,. l·f:. '····· 

, 

.·.::.. ,.)_; 



LA INDUSTRIA 'NAVAL 

SEMBLANZA HISTORICA 

SABEMOS QUE LA PRIMERA ·INDUSTRIA DEL .. MEXICO~HISPANO, FUE 

LA DE LA CONSTRUCCION NAVAL. 

EN OCTUBRE DE 1520, EN TLAXCALA SE CONSTRUYEN 13 BERGAN-' 

TINES QUE SON BOTADOS AL AGUA EN EL LAGO DE TEXCOOO· CON LOS QUE --

HERNAN CORTES SITIA Y CONQUISTA LA CAPITAL AZTECA.·. 

YA DESDE EL AÑO DE ·1532 .EXISTIAN. ASTILLEROS EN CAMPECHE, , 

ACAPULCO, ZIHUA'Í'ANEJO Y 1_1ANZANILLO, OONDE SE CONSTRUYERON EMBARCA-

. CIONES QUE EFECTUARON LARGOS VIAJES COOPERANDO AL DESCUBRIMIENTO Y 

. . . . 
COMUNICACION DE NUEVAS TIERRAS PARA EL IMPEIÚO HISPANO o • 

DURANTE 3 SIGLOS SE CONSTRUYERON EN LA NUEVA ESPAÑA MAG-

NIFICOS BARCOS PARA LA EPOCA. 

AL INTRODUCIRSE EL ACERO Y LAS MAQUINAS DE~Y~Q.IL;:N· LA -

. ' 

CONSTRUCCION DE BUQUES, LA REPUBLICA NO SE ENCUENTRA INDUSTRIAL. Y-

TECNOLOGICM1ENTE PREPARADA Y VE DECLINAR SU INDUSTRIA. NAVAL,. LA· 

. 

CUAL QUEDA LIMITADA A LA CONSTRUCCION DE EMBARCACIONES MENpRES'DE-

... 

MADERA DESTINADAS PRINCIPALMENTE A CABOTAJE Y PESCA. 

'' 

LA DECLINACION DE LA INDUSTRIA NAVAL,AUNADA A LA GEOGRA-

FIA DEL PAIS QUE SI PO~ UN LADO POSEE -~XT~N~AS COSTAS, POR OTRO, 

. . . . . . 

LOS NUCLEOS DE POBLACION SE CONCENTRAN EN LA -?\LTIPLANICIE Y LA IN~ 

DUSTRIALlZACION DEL PAIS VECINO DEL NORTE .DA ORIGEN A QUE UN GRAN-

PORCENTAJE DEL COMERCIO SE EFE.CTUE POR .TIERRA, ToOOS ESTOS FACTORES 



~--·· 

:n1PID~~N O A.T .. MENOS N~ AI"IEN.'l'AN EL DESAROLLO DE LA MARINA MERCANTE, 

NIEN'rF~.S '.r.ANTO EL HE.STO Dia:,;) 11ifJDNO~. LOS PAISES INDUSTRIAL.!. ~ · : ·:· . . . ,_ ,';' ___ ·· .. -~-'.; .. -· ·. ';: . e 
ZADQ.i?.·;i!'\i:t MEDIADOS DEL SIGLO_.PASADO COMIENZAN A TRANSFORMAR SUS FLO 

'. ~ ~ ... 
'rAS lV'"lERCANTES_,:nEl~IMADERA'Y DE PROPUI,SION A 'VELA,.~·A BUQUES DE ACERO-

CON Jvf..AQUINAS DE VAPORo 
,· . 

' . 

LA TRANSICION EN UN PRINCIPIO, FUE CON PASOS INSEGUROS, = 

EXPERD1ENTANDO DivERSOS MEDIOS DE PROPULSION. o EL PRIMERO FtJE IA 

·. . .. ' 

RUEDA DE. PALETAS INSTALADA EN 1801 EN EL BUQUE CHARLOT'l'E pUNDASuPA 

;~ EL SERVICIO DE REMOLQUE EN EL .CANAL DE FORTH-CLYDE 0 S~UlDO ~EL 
. · ... ·· '. ~ ·:· 

CLERMONT DE FULTON EN '1807 o UTILIZl-\00 PARA. EL SERVICIO ·DE PA~JE~= 

. ROS EN EL RIO HUDSON. A. PARTIR DE ESTE MOMENTO LA RUEDA. DE PALETAS 

. ALCANZA EL MAXIMO DE P~RFECCIONAMIENTO Y DE ·APLICACION, SUBSTITU~.~ 

YENDO PAULATINA Y PROGRESIVAMENTE A LA VELA, SIENDO EL MAS COJ:viUN BY; 

'·BUQUE MIXTO DE VELA A VAPOR, PERO A P.ARTIR DE LA MITAD DEL SIGLO.= _, 
~~ . 

XIX, DECLINA SU EMPLEO SIENDO EL BUQUE. SCOTIA DE LA COMPAÑIA CUNARD 8 

.. 
EL ULTIMO BUQUE TRANSOCEANICO CONSTRUIDO CON RUEDAS DE PALETAS EN= 

1861 .. 

LAS CAUSAS DE SU RAPIOO OCASO,TAN: PRONTo SE' l?ERFECCIO~O = 

LA HELICE, FUE DEBIDA A. SU POCA APTITUD PARA VIAJES CON MAL T lEMPO 0 

SALIENDOSE DEL AGUA EN LOS BALANCES, HACIENDO DIFICIL EL .MANTEN!=-
.,; ~ ' . . .. ~· . ' ' -· . ' ~ '. ' ' . 

MIENTO DE LA DERROTA Y ESTANDO ADEMAS PROPENSA:. A . ROMPERSE POR LOS~· 

·.GOLPES DE· MARo .:··. 

e&~_ 
·•e= , 

. ' ' ' 
.. · . 
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QUE DESPUES DE ENSAYOS REALIZADOS EN NUEVA YORK (1804) Y TRIES1'E 

(1829) SIN MUCHO EXITO POR STEVENS Y RESS~L, RESPÉCTIVAMENTE, FRAN-
6. .• .... , •. 

' . . 
· · CIS PETTIT SMITH, PATENTA EN 1836 UNA HELICE DE DOS ESPIRAS COMPLE--

TAS,CON LA QUE EFECTUA CON EXITO SUCESIVAS PRUEBAS,EN UNA DE LAS 

CUALES PERDIO CASI MEDIA ESPIRA,' LO CUAL ORIGINO UN· Aill1ENTO EN LA 

.·VELOCIDAD DE LA .EMBARCACION Y UNA RECriFicACION DE LA PATENTE DE 
.... 

SMITH. 
... . . . . . ,. 

. . . . ~ 

·: . CASI SIMULTAN·EAMENTE CON SMITH~· EL INGENIERO StJECO JOHN -
. . ~- . . , 

:~. . .. 
• • • • • •• : • ' ' •• ~· : ' 1 • ~.- • 

~. ERICCSON IDEA UN PROPULSOR HELICOIDAL QUE PATENTA Y PRUEBA_,PRIMERA-
.. ~ . 

MENTE EN ~UROPA Y LUEGO EN AMERICA
1 

CON TAN BUEN. EXITO,,QUE LA ARMADA 

NORTEAMERICANA LE ENCARGO LA .MAQUINARIA PROPULSORA DEL PRINCETON., - . 

; .; AL QUE . COLOCO UN· HELICE DE BRONCE DE SEIS PA~S EN 1839. ASI LA HE 
. . t;' 

.. : -~· LICE FUE SUBSTITUYENDO A LA RUEDA DE PALETAS EN SU PAPEL SECUNDARIO 
. ~-.. 

DE AYUDAR A LAS VELAS EN LA PROPULSIONI HASTA QUE _LA EVOLUCION DE -
.. 

. ·. LAS MAQUINAS DE VAPOR .DIO LA SUFICIENTE SEGUIÚ:DAD EN LAS LARGAS TRA 
, . ·~ • ~ . r . 

..... • ! • .. :' .·· .. ,,' -

EN LA PROPULSION MARINA Y_.CGNSERVANDO SU _PREDOMINIO HASTA LA FECHA. * 

PARALELAMENTE ,LAS MAQUINAS Í?ROPULSORAS...;SE FUERON DESARRO-

.... ,;··. :·-· 

LIANDO. 
,, e'-',,,,\ 

' j 

'·' ' ~- · .. 

·· ES EN EL AÑO DE 1707 QuE DENIS PÁPJ:N PRUEBA su MAQUINA Dr.: 

EMBOLO EN UNA EMBARCACION .POR MEDIO DE RUEDAS DE PALETA EN EL RIO -

FULDA (ALEMANIA), EL R,ESULTAOO NO ES SATISFACTORIO. POSTERIORMENTE-

SE HACEN EXPERIMENTOS CON LA MAQUINA ATMOSFERICA DE NEWCOMEN * EN -

1736 SIN EXITO. EN 1774 EN·FRANCIA SE PRUEBA t,JN BUQUE CONSTRUIDO -

EN EL SENA Y DOTADO DE UNA MAQUINA DE DOS CILINDROS.· MESES DESPUES 



SE DESPRENDE EL CON'"rRAPESO DEL BAL.ANCIN Y AL· .CAER SOBRE EL FONDO LE 

HACE UNA VIA DE 'AGUA LJjENDOSE. A .PIQlJE., CONTINUAN NUMEROSOS EXPERI-­

l'-1E~dJ:\~~N INGLATERRA, FRANC:IJ\, ALEl<iANIA Y E. U .A., PRINCIPAU.~~'rE. ·e 
ES JAHES WATT. EL QUE IDEA LA .PRIHERA l-1AQUINA REALMENTE .l-1A 

RINA, ADl\PTADA AL MOVIMIENTO GIRATORIO, AUNQUE CONSERVANDO SIEMPRE:_ 

EL BALANCIN; DE ESTE TIPO ERA LA f.10NTADA EN EL REMOLCADOR CHARLOTTE 

DUNttJ\S, Y QUE PUEDE RESUMIRSE AS!~ LA CRUCETA DEL EMBOLO VA ARTICU­

LADA POR Y~.DIO DE BIELAS A UNA DE LJ\S EXTREMIDADES DEL BALANCIN ~ = . 

MIENTRAS QUE L..lr\ OTRA EXTREMIDAD DE ESTE PONE EN MOVIMIENTO LOS: CI·==~ 
··: ... •,. 

GUEÑP¿LES DE UNA RUEDA DE PALET.AS 0 LA MAQUINA DE BA!...).\NCI~! LATERAL ES . 

.. 
· SEGURA Y CASI NO TIENE PUNTO MUERTO.o· FUE UT;J:LIZADA EN LOS BUQUES 

. · HSTA 1860., 
. 1 

EN 1871 SE INTRODUCE LA MAQU:¡:NA· DE TRIPLE EXPANSION. ii:L-" . 

. . 

PASO SIGUIENTE ES LA. TURBINA DE VAPOR DESARROLLADA-PRlNCIPALMEN~'.E 

POR CHARLES A., P.ARSON.y' GUSTAVO PATRICIO: DE .. LAVALo 
'}. • • ' ' 1, .- •• ••• 

EL PRIMER BUQUE CON TURBINAS DE .VAPOR ES EL INGLES ur ··TUR;~, 

BINIA aa, CONSTRUIDO EN 1894 DE 44 .. 5 TONELADAS DE DESPLAZAMIENTO Y 

1500. Co V., DANDO 18 NUDOS; DOS AÑOS DESPUES SE LE SUBSTITUYO ·POR . . . . 
·:"' 

OTROS TRES DE PRESION . COMBINADA ALTA, MEDIA ¡;y. BA~ PARA ACC.IONA1>.t 
·_,· .. 

i 

DOS HELICES Y PUDO OBTENERSE LA INCREIBLE VELOCIDAD DE 34.,5 NUDOS., 

A PARTIR DE ESTA FECHA, POR EL. EXITO .OBTENI00 11 FUERON IlN!:~ 

. • .. TALADAS PRINCIPALMEm:.~:.:EN; ;:BUQUES DE GUERRA . ~·;.~E.' PAS·A2fflR~B} y su CJ~Jl"'/.) 

~PO DE APLICACION SE ~~ÍA· ·~uCHi~:il--10~ CUAND0.11 ~~-~A EL ANO D~·· 1910 S~ 

INTRODUCEN LOS E.'NGRANAJES -REDUCTOJRESo 
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LOS CAMBIOS RADICALES EN EL CONCEPTO DEL BUQUE TANTO EN 

LOS MATERIALES TRADICIONALES DE CONSTRUCCION COMO EN LOS MEDIOS -

DE PROPULSION ORIGINARON UNA CO~WLETA TRANSFORMACION EN LOS SI~TE. 

MAS QUE FUERON TRADICIONALES POR DECENAS DE SIGLOS EN LA CONSTRU~ 

CION NAVAL. 

ALGUNOS ASTILLEROS PRINCIPALMENTE POR SU SITUACION GEO-

GRAFICA CE.RCA DE LAS FUNDICIONES Y ACERIAS E.FECTUARON LA TRANSFOR 

. - MACION CON MAYOR O MENOR DIFICULTAD, SIN EM.J3.ARGO UN GRAN NUMERO -
<: ·~.· . < - ' ···: ', • ... • 

_,.>_~ DESAPARECIENDO AL DECAER LA DEMANDA-DEL BUQUE DE MADERA Y MU 
' ~:~- . ;, .. ~ :\ .. <·\: .... 

. , '. 

· · CHOS OTRO_S APARECIERON PRINCIPALMENTE EN LAS . REGIONES DE PRODUC-~ . 

~-. CION METALTTRGICA NOTABLE, (CUENCA DEL RHINl; ·CURSO BAJO DEL ·cLYDEJ 

DEL FO~TH, ESTUARIOS DE LoS RIOS WESER Y ELBA·, REGION FRAN~SA 

DEL NOROESTE,· RIO DE BILBAO, ETC._) 
.. ·· .·· 

LAS TECNICAS DE LA CONSTRUCCION -~VAL--CAMBIARON RADICAL 
....... _ 

.t-1EN'¡1E! ,_ LJ\S ~_VENTAJAS .. DE LOS .NUEVOS .MATERIALES . .l.NFLUYERQN-~~INMEDIAT~ 

MENTE EN LOS DISEÑOS Y DIMENSIONES DE LOS BUQUES', LA INTRODUCCION 

.. DE _LOS NUEVOS MEDIOS PROPULSORES LOS ·LIBERARON DE SU DEPENDENCIA-

DE LOS ELEMENTOS Y EN TODOS LOS CONCEPTOS PODEMOS ASEGURAR QUE NA 

CIO UNA NUEVA INDUSTRIA. 

EL ACERO SE CONVIRTIO EN --~--MATERIA---PRIMA POR EXCELEN--

CIA PARA LA CONSTRUCCION NAVA;L. POR SUS PROPIEDADES PERMITIO IJN-·-·¡ :PRAMATICO AUMENTO EN LAS DIMENSIONES DE LOS BUQUES. 

LA FILOSOFIA TRADICIONAL DEL TRANSPORTE DE LA CARGA·TAM 

BIEN SUFRIO CAMBIOS: EL SISTEMA ORIGINAL DE IDEAR LOS TIPOS DE EM 
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B.AT.d' •• JES Y REC1PIENTBS MAS .. ~DBC."V"..!iDüS PAP.A LOS DIFERENTES PRODUCTOS 

A TRANSPORTP.:R_, PRINCIPl\LMENTE CARq_A GENERAL 8 CARGA A GRANEL· Y .LI- • 

,QUiüOS PARA Y.~OS CUALES NO EXIS'fiAN R,li,.RCOS ESPECIALES, CAMBIO AL -
' . 

I.N'I'RODUCIRSE EL BUQUE ESPECIALIZADO o 

' LOS BIDONES DE ACEITE Y VINO CAYERON EN DESUSO Y APARE-= 

CIO ·. EL BUQUE TANQUE DISEÑADO ESPECIFIC.Alv1ENTE PARA EL TRANSPORTE -:o 

DE LIQUIDOS 8 AS! MISMO APARECIO EL BUQUE GRANELERO Y MINERALERO ~ 

PARA CARGAS A GRAN1~L JUNTO CON LOS BUQtJES DE CARGA GENERAL Y EL = 

DE PJ.U3AJEROS~ QUE, HASTA LA TERMINACION DE LA SEGUNW\ GUERRA MUN~ 

JPIAL¡¡ FUE EL PRINCIPAL MEDIO DE 'Jl'AANSPORTE DE PERSONP~S EN'l~RE LOS'""' 

CONTINENTES_, DISMINUYENDO SU P.A.RTICIPACIO:N, AL AW~TTAR I..A CAPACl 

DAD Y CONFIABILIDAD DE LA AVIACIONa 

·-:EL BUQUE SE CONVIRTIO EN UNA CIUDAD MOVIL., AUTOSU'FICIEl~= 

. ' ·:.: i'·. : 

TE., _pQNDE SE GENERA LA ENERGIA ELEC'¡'RICA, SE PRODUCE .A.GUA POTABLE 

. AIRE COMPRIMIDO, CALEFACCION ~ REFRIGERACION, . POSEE SUS PRO:PIAS . = 
-.... 

. . ····,· . 

PLANTAS PROPULSORAS, ETC. EN UNA IDEA, ES .. LA <";ONSTRUCCIO:t<-'í !.JIOVIL =-

· MAS GRANDE QUE EL INGENIO HUMANO HA CREAQQ_., 

ESTA INDUSTRIA TWO REPERCUSIONES INSOSPECHADAS AL U'!"!!JI 

ZAR MATERIALES Y PRODUCTOS, DE INDUSTR.rAS' TAN. DISPARES COMO LA· Sl. 
•• • • • -..;se) .. :. . . . ~ ~ . ' ~- . 

'·. 1! ·• 

DERURGICA, LA TEXTIL, LA ELECTRICA: ·LA DE. DECORACION, 1f MUCHAS 
. . . . . ...\'! .. . J . 

' ···, . 

OTRAS.. A LA INDUSTRIA NAVAL SE LE HA l)EFINIDO,,,qOMO J.Jlt. INDUSTRIA"" 

MULTIPLICADORA DE INDUSTRIAS POR EXCELENCIA.. . .DONDE ESTA SE ASEt'J ... 

TOo PROPICIO LA INDUSTRIALIZACION MASIVA DE LAS .REGIONES§ t.."'N 

~-· 
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LOS AilliENTOS DE NIVELI;:S DE VIDA, DE EDUCACION Y ESPECIALIZACION DE 

LOS. OBREROS, CON TODAS SUS VENTAJAS INHERENTES.· 

- .. ' .. · ... ,· 
': .. •'. ,.¡_· 

EL NUEVO ASTILLERO,N~CIO A PARTIR ·DE-~· SEGUNDA M¡TAD 

DEL SIGLO PASADO y ·POR CASI UN. SIGLO, LOS SISTBMAS. DE CONSTRUCCION 

ASI COMO LOS PROPIOS BUQUES, NO SUFRIERON CAMBIOS ~DICALES~ EL PER 

' 
FECCIONAMIENTO, SE EFECTUO PROGRESIVA Y LENTAMENTE.· 

-~ . 

LA UNIDAD BASICA DE LA CAPACIDAD DE. LOS ASTILLEROS HASTJl:.' 

. ,'. · . .' 

FECHAS RECIENTES ERA LA GRADA DE CONSTRUCCION~ . 
. " . 

. . ~ 

EL NUMERO DE GRADAS Y SUS DIMENSIONE$ . DETERMINAN LA CAPA 

S,J:DAD DEL ASTILLERO. TRADICIONALMENTE EL ~STILLERO CUEN'¡'A CON UN-

'.GRAN NUMERO DE TALLERES DE DIFERENTES ESPECIALIDADES, LO QUE HACE-

.. QUE EL ,GRADo DE INTEGRACION O VALOR AÑADIDO DEL BUQUE~EN LA PROPIA 

P~~A_, SEA RELATIVAMENTE ALTO. 

. '. 
' ,",. ;• • : O • r¡ ~ ' • ' • 

.- .... ., .... - ,. 

. . 

ERA PRACTICA NORMAL. EN LOS ASTILLEROS MAS IMPORTANTES TE 
: ~: .. ~ . : .. · ... ~ 

' . ' .. 
NER LOS TALLERES SQFICIENTES PARA EFECTUAR LAS. FUNDICIONES, FORJAS 

··:· .· .. ' 

FABRICACION DE APARATOS AUXILIARES,- CARPINTERIA E INCLUSIVE FABRI-

·- · CA DE LOS MOTORES PROPULSORES. 

·,: ·, 

. ·, 

.. •.' 



- '8 -· 

-·· .PANOH.Al'Jll. AC':l'UJ:i:.L DE t.A INDUS'l'RIA NAVAL EN MEXICO 
"r_-o·- .. --~~-----...._--~----·----- ' 

LA l-1U1./l'ITUD DE PROBI~EHAS SOCIO~ECONOMICOS DEI, PAIS;~. INRI~ 

.JTERON Dt.i1~AN"i'E MUCHO TIENPO AL GOBIERNO FEDERAL, A PRESTARLE SU COM . ' --
l<LETA 1\TENCION ~ DESARROLLO EFEcTIVO DE~ SECTOR MARITIMO INDUSTRIA~L 

DEI1 PJl.IS, E · IMPLEMENTA.R UNA POLITICA INTEGRAL EN LA QUE Los As;rrLLE . . - . . 

Rqs· PARTICIPEN Y. EVOLUCIONEN DENTRO DE DICHO SECTOR DE LA ECONOMIA= 

' . 
NA.CIONJU,, COMO UN FAC"!'OR COMPLEMENTARIO DEL MISMO 1 SIENDO SUS DOS """ 

F.'ACJ:'ORSH3. BASIC'OS 1 I,OS PUER'l'OS Y !,AS. FLOrAS DE TRANSPORTE MARIT!l-10 C.Q 

~~1E.RCIAL_r Y DE EXP!J0TACION _DE . LOS RECURSOS MARINOS NACIONALES" ACTt!Af 
. ' . . ~. . ' . 

ME~· NUESTRO DESARROLLO .PORTUARIO ES SUSTANCIAL o Y EL CRECDliEN'~ ~_, 
• • ' 1 ' . 

• ~ • t 

Dlr NUESTRA MARINA NACIONAL YA ES NOTORIO, Y· AMBOS . FACTORES., CONTINUAN 

EVOJ,UC:tONANDO COMO· POTENCIALf QUE REPRESEN'rAN EN LA ECONOMT..A NACIO-~ . & 

LA IMPORTANCIA DE LO ANTERIOR, RESIDE EN EL. HECHO DE QUE 1 A PESA.R DE 

LOS ESFUERZOS INVERTIDOS EN LA EVOLUCION DE LA. INDUS-TRIA. NAVAr .. ·u LAS 
! ·. · ... ' . ' '· ., ···,· ........... -,_ 

·;: . 

NfCESIDADES DE CONSTRUCCION,t E INCLUSO J?E. REPARACION. DE L.~ S &\1BARC'A= 
• • \ ¡ • _, ~ •• . . ' -

C~ONES DE NUESTRA MARINA NACIONAL; TANTO PUBLICAS COMO PRIVADAS 8 HAN. 

SI~O EN SU MAYORIA ~TISFECHAS EN EL EXTRANJERO, .POR l\¡0 CON'l:'AR EL = 

PAIS,CON ASTILLEROS CAPACITADOS PARA EL EFECTO~ POR OTRA BARTE 8 A 

MANE·RA DE CIRCULO VICIOSO, DICHOS AS'l'ILLEROS1 N01 ~ .PODI~ SATISFA-
' . ·~ 

CER APROPIADAMENTE TALES NECESIDADES, YA QUE N() .HAN CONTA~O CON UNA 

LEGITIMA Y RACIONAL OPORTUNIDAD PARA PODERSE CAPACITAR Y SER COMPE-
. . ,·. 

TITIVOS EN EL MERCADO.~ 

NO OBSTANTE, EL RAZONABLE GRADO DE CAPACITACION ADQUIR!OO 

A LA FECHA POR EI, PERSONAL TECNICO Y OBRERO ·n]: "LOS AS~J:LLEROS A TR]i t 

~' 

' ¡ 
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. . 
VES DE LOS TRABAJOS DE CONSTRUCCIÜN Y REP.ARACION NAVAL YA EFECTUA-

OOS, LA FALTA DE TRABAJO CONTINUO DE LOS MISMOS, HA PROVOCADO INE.S 

TABILIDAD Y EN .CONSECUENCIA RESULTADOS NEGATIVOS EN SU OPERACION. 

TAHBIEN HA DAOO LUGAR A QUE: GRAN PARTE DE LAS INVERSIONES DE DIVER 
" 

so'TIPO; EFÉCTUADAS EN' ms MI~í-10S A LO LARGO DEL TIENPO, CON EL OB-' 

JETO DE NEJORAR SÚS CONDICIONES y ·~SULTADOS DE,OPERACION, NO HA--

· · YAN ENCONTRAOO EL AÍ?oio ADECUADo y OPORTUNO. ·PARA MATERIALIZAR sus-

-~ . '. 

PERAoos.. IGUALMENTE ~ID\.- oRI<ÚNAoo ·oÜE LAs INSTALACIONEs y Los RE--. . . . 
. . . ; . . ~ "• -_:. 

CURsqs Fis:tcos J?Ronuctivós · co:N ·ou.E ·cUENTAN ws ASTILLERos NAcioNA­

LEs EN . GENERAL .,SEAN INcoMPi.ETbs E- INADECUADOs, Y ALGUNos sEAN oBso­

.. LETOS_,OCASIONÁNDO .DEFICI~NCIAS. POR SUS ALTOS COSTOS. Y/0 TIEMPOS DE 

PRonuc·cioN. · ToDO·· ELLo oRIGINANDO su IMPOSIBILIDAD DE coMPETIR EN­

EL . ME:RCA:oo INTERNACIONAL. · · 
" .. · 

EL EXITO·· EN ~L MANEJO Y~EVOLUCION. DE .LA INDUSTRIA ,NAVAL~. 

'COMO· CUALQUIER OT.~ EN .EL MUNDO, HA DEPENDIDO DE ·CUATRO GRANDES 

FACTORES: 

·' 

1 .. - EL MERCADO DE·FINIDO AL lf;UAL· DIRIGIR LOS ·PRODUCTOS 

Y/0 SERVICIOS DEL ASTILLERO. . . ~ . _.. . . . 

2 .... EL CONOCIMIENTO .TECNICO DE .. LA· INGENIERA DE DISEÑO Y- ; . . . . . ..: '·. . ~ 

CON~.~]:{'(JGCI?~· D:t::. ~S,~.-~RcA.,CIONES .Y LA AD!viiNISTRA~IpN 

DE LA . EMPRESA . INDUSTRIAL·- QUE· EMPAPA·. A TODAS:; LAS . AREAS · 
. .... ::, ::· :_ .. _·.·.::·~-~- .. .;. ·. ::"":.;· . . .: . ·- - -· . •. . : . .. : ~ ~- . . ! . . 

FUNCIONALES .y NIVELES DE SU ESTRUCTURJ\ ORGANIZACIO- -
'.. :: . . -\: ~-- - . 

· ... • ' 



3 0 - LA DISPONIBILIDAD DE LAS FACILIDADES Y LOS RECURSOS 

PRODUCTIVOS ( 1-1ANO DE OBRA 1 MAQUINARIA, EQUIPO 1 E -

INSTALACIONES ) , FIN~CIEROS. 

'!., :- Y POR ULTIMO CONTAR CON UNA. INDUSTRIA- AUXILIAR 

A LA ÜPERACION DE LOS ASTILLERO. 

r 
EL ADECUADO BALANCE EN LA CONJUGACION DE LOS FACTORE~ .-

.·.; 

MENCIONADOS, TRAE COMO RESULTADO 1 EL QUE UN ASTILLERO PUEDA OFRE-: 
.... ·. 

CERO LOS APROPIADOS PRODUCTOS Y/0 SERVICIOS,. CON LA OPORTUNIDAD ~'- .. 

DEBIDA! Y A. ~:UN PRECIO ADECUADO • ..... LO ANTERIOR HA LLEVAOO A LOS AS-
' ~.. : . : . . . ~ 

l. ~. '. • r 

'l1ILLEROS MAS EVOLUCIONADOS DEL MUNDO A ELEGIR. UNA GAMA LIMITADA- Y 
:· l' 

DE BUQUES A CONSTRUIR, SELECCIONADOS DE PROFUNDOS ESTuDIOS DEL - . f 

MERCADO 1 YA QUE SUS REQUERIMIENTOS DE INVERSION SE REDUCEN, AL ~ · . 
' ' 

LIMITAR Y APROVECHAR AL MAxiMO LOS RECURSOS PRODUCTIVOS NECESAA-

· RIOS Y AL MEJORAR SU PRODUCTIVIDAD Y SUS .COSTOS DE PRODUCCION.LO 
... 

' • ";. ~ ... ·q ' • 

ANTERIOR INCREMENTA NOTORIAMENTE SUS POSIBILIDADES. DE OPERAR ECO 

. NOMICAMENTE1 YA QUE LA--FLEXIBILIDAD QUE A OTROS LES- HA PERMITIDO: 

1 

CONSTRüiR UNA AMPLIA GAMA DE BUQUES, HA REDUNDADO EN REQUERIMIE,H . 
·'. 

TO DE UNA GRAN INVERSION, LAS MAS DE LAS VECES IRRECUPERABLE, QUE),,. ; . . ,•' 

LOS HACE NO COMPETITIVOS AL NO. SER _SU OPERACION:RENTABLE .. 

. . 

LA INVESTIGAClON; DEL MERCADO, Y LA COMERCIALIZACION DE ... 

' : .. . '. ' .· 

. LOS PRODUCTOS Y/0 . s·ERVICIOS . QUE SE OFREZCAN, LA . PLANEACION Y LA-

COTIZACION PARA LA OFERTA, Y LA PROG~CION Y EL·"PRESUPtfESTO PA­

.RA LA_ PRODUCCION, ASI COMO EL CONTROL DE ESTA ULTIMA DE SUS COS~ 

TQS 1 SON LAS ACTIVIDADES MAS IMPORTANTES EN EL FUNCIONAMIENTO DE 
. ': -~ ·. ·. . '. 

LOS 1\STILLEROS, YA QUE EN ELLAS .RESIDEN LOS ASPECTOS CRITICOS DE 

. SU OPERACION Y SU AD'-1INISTRA~!ON Y CON CONSECUEN~IA DE LOS REStJ!t 
~- ,_ "-

'· 

í .•• 1 ' 
\ 

.:· ' 
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TADOS QUE SE OBTENGAN DE ELLAS. 

L'O ANTERIOR DEBIPO A UNA SERI:E. ,DE- CIRC~STANCIAS EXTERNAS 

QUE ENTRE OTRAS A_ CONTINUACION, SE SEÑALAN: 

•, ;· 

..... · ,· 

Io~ EL MERCADO EN: EL-'QUE SE OPERA. ES NETAMENTE DE COMPRA-

DClRES, MUY DIVERSIFICADO EN. CUANTo' A LAS ESPECIFICAS­

. DEMANDAS, E': IMPLid{··LA 'SATISFACCIÓN DE ·DIFÉRENTES _NE-

CEsrbADEs EN- CADA ci'scr_:.:. ~-- · ,, 

. ·. ·rÍ ~~ IA GRAN. brFIC'pvi'An~·, Y susTAN'crALEs· GASTos INVOLUCRA--
. :· ,·. 

DOs · ÉN sE~Écc16~f{-· y: PRoMoVER. UN PRo buera Y/o sERvr--

CIO, QUE TENGA UNA RAZONABLE, ·y POSIBLEMENTE EXITOSA-

... ACEPTACION EN EL. MERcADO •. 
.·-: .·.·.·-

r·II • ...:Los IMPREVISIBLES EFEcTos QUE LA INFLA.CION PUEDE TENER 

. . . ' . ' ; ' . ... ·~, 

EN LÓS COSTOS PE PRODUCCION, YA QUE. ENTRE LA FIRMA DE 
. . . •,. 

UN CQNT~TO Y LA ENTRÉGA DE ~. EMBARCACIQN PUEDE TRANS 

• ¡, • .' --· 

PARTICULAR POR LAS MEDIDAS PROTECCIONISTAS DE LOS GO-

BIERNOS DE. OTROS PAISES, A. MANERA DE 'SUBSIDIOS GUBER-

NAMENTALES·DIVERSOS, SOBRE EL PRECIO DE VENTA Y AUN­

DE EXENCIONES FIScÁLES Y DE FONDOS DE FINANCIAMIENTO­

PARA !As vENTAS TÁNTo -~AL EXTERIOR ·coMo INTERNAMENTE -

EN EL PAIS • 

V o- LOS REQUERIMIENTOS DE. SUBSIDIO~. PARA LA OPERACION Y -

FINANCIAMIENTO PARA LAS VENTAS AL INTERIOR, QUE SON. -
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NECESARIOS CUANDO LAS CONDICIONES DEL MERCADO LO DE-

l\1ANDANo 

¡ 

TRUCTURA ADECUADA .QUE SOPORTE O AUXILIE LA EFECTIVA, . . . 

EFICIENTE,Y COMPETITIVA OPERACION.DEL ASTILLEROo 

POR OTRA ?ARTE, DEBIDO TAMBIEN A UNA SERIE DE CIRCUNT1\l;1 
.~- .. 
. CJAS INTERNAS D:& LOS PROPIOS ASTILLEROS 8 ENTRE LAS CUALES A CONT,! 

~ruACION SE ENill~RAN LAS PRINCIPALES: 

I.,- LAS LIMITADAS CONDICIONES Y TIEMPO DISPONIBLE PA~~ 

DEFINIR UNA OFERTA_.Y ESTABLECER .. UN COMPROMISO CON
1 

.... 

TRACTUAL. 

LA INCONFIABLE DURACION DE ENTREGA Y EN NO POCOS c.e; 

SOS, CALIDAD DE LOS MATERIALES Y PARTES COMPONENTES 

A UTILIZARSE, DIFICULTAN E,IMPOSIBILITAN EL AVANOE-

PROGRAMADO·. ·nE·· LA·- CONSTRUCCION Y/0 ~-REPARACIOl~ i .LO. --~ 

QL~ P~DL~~DA EN CICLos· REPETITIVOS DE INCUMPLIMIENfO 
. . . . 

TANTO DE LOS COMPROMISOS CONTRACTUALES DE· TERMINA--. ' 

CION, PRUEBAS Y ENTREGA DE LAS EMBARCACIONES~ COMO->. 

DE LAS ETAPJ~S 'i'AMBIEN CONTRACTUALES DE COBRO PARCIAL 

DE LAS MISMAS o 

II o- LA GRAN DIVERSIDAD Y COMPLEJIDAD DE ACTIVIDADES QUE-

IMPLICA EL PROCESO PRODUCTIVO EN LA OPERAQ: ON DEL A§. 

. ' . 

TILLERO Y LA GRAN DIFICULTAD QUE REPRESENTA EL OPTI= 

' ' 

MIZAR LA UTILIZACION DE LOS RECURSOS DISPONIBLES, AL 
. . ·~ . 

. , . 

ATENDER. i EN PARTICÚLAR,' UNA AMPLIA GAMA DE EMBARCA·--
. / ··•. '. ~ . . . . 

ClONES A CONSTRUIR Y REPARAR QUE, POR . LA INDOLE ])EL-... ; 

'. 

' ' \.\ 
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MERCADO, ES CONDICION NORMAL EN UN AS~ILLERO. 
¡ 
' 

IV.- EL EXTRICTO CONTROL DE DISPONIBILIDAD OPORTUNA DE LA 

INFORMACION TECNICA Y DE UN GRAN NUHERO Y VARIEDAD -

¡ .·· - . . '. 
·DE MATERIALES Y PARTES C01\1PONENTES DE ORIGEN DIVERSO 

QUE SE INVOLUCRA EN LA CONSTRUCCION Y REPARACION N;~ ... 

VAL EN UN PERIODO LIMITADO. 

V.- UN TIEMP~ DE ENTREGA CONTRACTUAL, SUJETO A PENALI~i\-

CIO~. POR EXTEMPORANEIDAD. 

VI.- LA SUSTANCIAL CARGA FIJA QUE.IMP~J.CA LA DISPONIBILI-
.. '·•. 

DAD DE COSTOSAS INVERSIONES EN RECURSOS. PRODUCTIVO~-· 
\._,: 

ESPECIALIZADOS (INCLUYENDO PLANILLA BASE DE PERSONA~) 

PARA ATENDER, DENTRO DE UNA OFERTA MUY COMPETIDA Y .,.. · 

MUY DIFICIL DE SATISFACER.-
. 1 . 

VII.- UN LIMITADO MARGEN DE UTILIDAD BRUTA Y NETA, DEBipQ-

POR UNA PARTE,A QUE LOS CONTRATOS DE CONSTRUCCION SE 

OBTIENEN POR LO REGULAR,, COMO RESULTADO DE GANAR CQN- . 

. CuRsOS DE LICITACION INTERNACÚ)NAÍ..~ Y POR OTRA A LA -
' ' : .... 

GRAN COMPETENCIA EXISTENTE ENTRE LAS OFERTAS CONCUR-

SANTES.' 

RAZONES COMO LAS ANTERIORMENTE EXPUESTAS, PERMITEN SEÑA-

· LAR LAS IMPORTANTES ·DIFERENCIAS QUE HAY ENTRE LA OPERACION DE UN -· 

:ASTILLERO Y LA DE CUALQUIER OTRA EMPRESA INDUST~IAL, CUYOS PROCESOS 

SON LIMITADÓS/ FIJOS Y CONTINUADOS. Y CUYO MERCADO Y CONDICIONES CO 
.· . ... . 

BERCIALES PUEDEN SER Y DE HECHO, SON CONTROLADAS POR LAS MISMAS. 

~L CONCEPTO DEL ASTILLERO MODERNO, LO SEÑALA COMO UNA I~ 
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. CONEXAS· Y ·AFINES A LA NAVAL QUE CO.NTRIBUY.I!.1.~. AL DESARROLLO SOCIO-ECO. 

·.' 

~S DE ~ONIO PUBLICO, DENTRO DEL AMBITO'DE LA ECONOMIA ~N-~ 
i 

Tf3RN]\CIONAIJ ~ EL' HECHO DE Qlm LA EVOLUCIO~ DE L9S PAISES AL'rAMENírE . -. 
. . ' : ·-- ' 

DESARROI.JLADOS y' LOS EN VIAS DE DESARROLLO,· HA ESTADo .INTIMAMENTE ~I ¡ . . . ~ . . . . 
.·'. 

GADA A SUS CRECIENTES CAPACIDADES PARA .ATENDER Y SATISFACER, CON UN· 
' ' 

i ' . 
·GRA.DO SUSr.J~ANCIJ\L DE AUTOSUFICIENCIA 11 SUS NEC~SIDADES DE Q)MERGIO ·.MA. 

• • ; . • • • • • • • )' • . ! • ~ . • • • : •• • • 

RI';,IMO Y DE EXPLCffACION·.·y VIGILANCIA DE sus'' ~btffis~S MARINOSu Y C'O!! 
:' _.,, . . . . 

·· ... 
' .. 

' . s,mctiENrr·F~MEN'I'E DE LA . co~·STRUCCION Y/0 REPARACION' DE sus ' J.o:.,I.lOTAS. 'REQ'tYE: 
. . -.. . . ' . . ' ~ .. . : . . .. ·. . ·.·-~:(:' .. ·, . '~, : . . :_ .. · . . 1 ' ~ 

RI.!l.l\S P.ARA I.rOS VARIOS . EFECTOS o HABIEÍ~OO REPÓRTAOO LOS SIGUIENTES. ·BE·. 

.:::--

)\) I..tA CREACION .DE MAS Y/0 MEJORES INDUSTRIAS u CON· INCREMB~'1 
· .. · . 

TO DE LA : ~~~_.CIDAD Y .LA DIVERSIFICACION PRqDUCTIV~ .· DE <;'-' · 

. LAS MISMAS G •• 

·. ' . ._ ~· ~ .. 
B) LA REDUCCION .DEL DESEMPLE0.1 AL .MULTIPLICARSE LAS FUEN=~ 

.. 

' ·. . . 
TES DE TRABAJO-Y---CON MOTIVO .DEL. USO ··INTENSIVO DE ·MANO ~ 

''• -·. ·' '· 

· DE OBRA CARACTERISTICO DE LA :rNDUST.RIA EN GENEAAL .. - ':', 

C) LA ELEVACION DEL NIVEL TECNOLOGICO INDUST~IAL, Y EL ME­

JORAMIENTO SOCIO-ECONOMICO DErJ PAIS;- AL· REQUERIRSE,. POR . . ; ; . . . 

UNA PARTE,P.I¡:RSONAL TECNICO Y PRO~ESIONA.L Y MANO DE.~·= 
. ;1.' ··,· 

' . 1 . . 

OBRA ALTAMENTE CALIFICADOS, .. X POR qTRA PARTE,. A LAS D~-
. ·:. '· ~ .'. ,, . 
. ~- .. ·; . ' 

RRAMA$ .MONETARl:AS.A NIVELES LOCAL, ... :REGIONAL Y NACIONA!.~ 3 
; :. .. • . • •... ~ ........ '-:- • ';', .. • •. ~ ... :1 -~ •. ' . . '. -~ ·~- .~.~-:) : •. ~7· . • . . . ~--!, •. 

POR CONCEPTOS. DE · SUELDOS .Y SALARIOS. Y DE EROGACIONES PA.~·· 
.~ . . . . . .· ' 

.· .... 

oos· O ACABADOS a RESPECTIVAMENTE .. 

,_ 
.) 

. ·,·· 
,':, 

'· 'r •. , 

> 
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D) EL N.E:JORAMIENTO DE LA BALANZA GEl'1ERAL Y DE PAGOS 1 . DE·· 

BIDO AL AHORRO Y A LA CAPTACION DE DIVISAS AL SUSTI--

TUIR IMPORTACIONES Y PODER EXPORTAR PRODUCTOS Y/0 ~ER 

V..I-CI~"':S ~~ACIONALES 1 RESPECTIVAMENTE. 

ACTUALMENTE EXISTEN EN EL PAIS CIENTO C'UARENTP. Y CINCO -

ASTILLEROS 1 DE LOS C~ALES SESENTA, SE ENCUENTRAN EN EL LITORAL 

DEL PACIFICO, Y OCHENTA, EN EL GOLFO PUEDEN CONSIDERARSE REALMEN·-

. . ' 

TE ASTILLEROS. LO ANTERIOR, POR CONTAR CON LOS RECURSQS s·UFICIEN 

TES,O AL MENOS BASICOS, Y ATENDER, AUNQUE EN DIVERSA PROPORCION,.:-

TANTO A LA CONSTRUCCION COMO A LA REPARACION DE EMBARCACION'ES. EL 

RESTO (125) LO CONSTITUYEN TALLERES QUE PRESTAN SERVICIOS DE REPA 

RACION Y MANTENIMIENTO A. L~§ FLOTAS PESQUERAS- Y DEPORTIVAS, Y NO-

.. ' 

CUENTAN SIQUIERA, CON RECURSOS ADECUADOS NI SUFICIENTES PARA EL ... 

EFECTO. 

LA MAYOR ACTIVIDAD DE LOS VEINTE ASTILLER0S~~RxNCIP1mEs--

DEL PAIS HA SIDO FUNDAMENTALMENTE .LA DE REPARACION, POR UNA PARTE . . . - .. . . . . . . . . . 

DE LAS FLOTAS MAYORES Y MEDIANAS NACIONALES. Y -DE ALGUNAS EMBARCA-. -- .. --- ... . :-:' / . 
... ' - .. ., .. -., _, . 

ClONES 'EXTRANJERÁS ,' Y POR. OTRA PAR~E, DE NUEST~ .~FLOTA PESQUERA -
'- . .-. ·_; ;----~-:~.:"" · .. :· 

EN.· GENERAL. 

LA ACTIVIDÁD DE CONSTRUCCION NAVAL ni ;DICHOS .AS.T.ILLERQS, . _: ·,. - -_ ~ : . . - ' .. ',•_ ~- . .. . 

'AUNQUE í.NTENSA EN ALGUNAS OCASIONES, HA SIDO NORMALMENI'E_ E;RRATICA, 
. . ' .. ' . ··, 

. HABIENDO TENIDO LOS ASTILLEROS MAYORES, LAS MAS DE LAS VECES, QUE 
' ....... . ', '. "': .. 

DIVERSIFICAR SU PRODUCCION A OTRAS LINEAS METAL-MECANICAS NO ESPE . . . -... -
CIFICAMENTE NAVALES, POR CARENCIA DE DEMANDA EN EL MERCADO DEL RA . 

MO. 



H,q_s I~E'EC~J:'lV() BJ:J SU HI$1'0R.IA o CON. .HO~;IVO .. DEL DECRETO PRESIDENCIAL. 

QUE DISPUSO LA. CONS'rRUCCION bE 500 EMBARCACIONES PESQUERAS QUE.-
¡ 

PROPORCIONARON S AÑOS CONTL~UOS DE INTENSO TRABAJO SIN 'PARALELO u 

Y :QUE AUNADAS A. OTROS·: TRABAJOS DIVERSOS DE CONSTRUCCION ·NAVAL 11-, , 

EX!STiENTES EN EL PERIODO ALUDIDO, LA SACA.RON DEL LETARGO EN QQm·· 

l \' 
ClONES PEQUEÑAS~ SE RRACONDICIONAI;.t.;N Y EV,PLUCIONARZ~U., !.,OS ASTI-

l ·-:-:. · .. 

· :tr~EIH)S [~c..~YOR.ES SUJ Et-iBARGO NO PUDIERON CAPITALIZAR LA EXJJ?ERlEN~~ 

. 1 . 
·C!A l!WJ TODA SU .fJ.iAGNITUD 0 DEB!D0 17 A QUE EN CIERTO ~10D:0. 9 DESVlRTIJA 

RON SU EVOLUCION AL SUBUTILIZAR LAS FACILIDADES Y LOS RECURSOS ~ 

P~ODUCJr:JCVOS CON QUE CONTABAN o PARA I~ CONSTRUCCION . DE E.,r.ulARCACXO 

NES. JltiiEDY.ANAS 0 ' EN ·OTRAS MÁS BIEN PEQUEÑAS. 

. .,, . . ' . 
A LA FECHA, LA ACTIVIDAD NAVAL INDUSTRIAL EN El') PAISP = 

.· ' . 

CONSISTE EN.-JJA ·CONSTRUCCION ·DE ALREDEDOR DE 80 EMBARCACIONl~S DE~ 

DIVERSO TAMAÑO y TIPO ( CAMARONEROS, SARDINEROS/ ATuNEROSQ E'T(C\)) 
•.• • ' ' '•. • • ' t . ~ . . 

' ~ . . . 
. . 

EN SU MAYORIA DE CASCO DE ACERO DESTINADAS PARA ARMADORES COOP.E=' 

RATIVI'ZADOS Y ALGUNOS PARTJ;CUIA RES 11 ADEMAS DE 3. REMOLCADORES PA-
. . . \" . ' 

RA PEMEX '·Y DIEZ BUQUES PATRULLA DE . FIBRA DE VIDRIO PARA LA Aru.:!A~ 

DA IE MEXICO. LO ANTERIOR REPRESENTA UNA UTILI~CION DE LA CAPA­

CIDAD PRODUCTIVA ANUAL DE LOS PRINCIPALES ASTILLEROS EN~CONJUNTO 

DE UN JO:A UN ·35i._ 
.. _.·~' . 

.·-... ' :.!. 

CIONALESJ lREPETIDAJ.iENTE ALUDIDOS SE· ENCUENTRAN 'COMO S!GUEg 

· ·. A) .8 ~ AS'!'ILLEROS 1-~EDERALES .MA.NEJAOOS POR LA SECRETARD\ 

& 
\ 
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DE lt~RmA I>I'STRIBUIDOS ESTRATEGICAMENTE A LO LARGO DE 

AMBOS . LITORALES. ASTILLEROS QUE·· CUENTAN CON FACILIDA­

DES Y, RECURSOS PRODUCTIVOS ADECUADOS PARA CONSTRUIR Y 
' 
i ' 

REPA~R ·(·EN CARENA Y/O A FLOTE ) EMBA~CACIONES DE D_~ 
i 

VERSpS TIPOS DE HASTA DE 3SOÓ' .TPM. EN EL LITORAL DEL-
. ¡ 

GOLFO Y DE HASTA 2500-TPM. EN EL PEL PACIFICO, DANDO· 

LES SERVICIOS~ DE REPARACION ANUALMENTE, A 100 UNIDA-·-

. . . .¡ •• . \ 

D:ES DE LA ARMADA DE MEXICOI Y HA. 337 .UNIDADES DE LA 

MARINA MERCANTE, ~TRANSPORTES MARITIMOS NACIONALES y -
' . . . .· . . ,. ~ ·. ·. '. . . 

'\ 

' ExTRAN.;ffiROS, EMBARcA,CIONES PESQUE_RAS, 'TANTO DEL SEC.:.:-

TOR PUBLICO COMO EL PRIVADO CON UN VOLUMEN DURANTE EL. 
- . . . . . . . 

AÑO PROXIMO. PASADO DE 409,071 TBR. EN REPARACIONES,·.-

ADEM.AS . DE :EFEGTUAR .TRABAJOS METAL.:.MECANICOS HA DIVER~ 

. , ·SOS. ORGANISMOS Y ENT;IIÍADES DEL GOBIERNO .FEDERAL,. DEL­

ORDEN .DE:. LAS 1000 TONS.- ANUALES •. LQ ANTERIOR CON UNA-

NAL-ADMINISTRATIVO Y DE OPERACION. 
• 0 

0 

• oh , 
0 

' , ,~ 

! ' -:;· · . 

. B) NUEVE ASTILLEROS ENTRE PARAESTATALES Y PESCENTRALIZA- . 
. ··;·,,. ,. ; 

.. 

··.DOS MANEJADOS EN LA FORMA. SIGU:I.EN~E::. .·: . 

.. . :. 

POR AUSA (2) ~ BANFOCO (2), .~R()PE-ME~. (.4). y, EL· SINDICA 

' . 

TO .DE PEMEX · (l). 
' ' 

' 
.,~_.<: '' .. 

;- . .! 

ASTILLEROS DEDICADoS TANTO A LA CONSTRUCCION COMO A LA -

REPARACION DE ·ooARCAcroN:Es ~BASicAS PESQUERAS DE PIVERsos TAMAffos 

' . . 

Y. '¡'IPOS AUNQUE ALGUNOS: SE DEDICAN EXCLUSIVAMENTE A ESTA ULTIMA, Y. 

QUE. CUENTAN CoN FACILIDADES Y ·RECURSOS PRODUCTIVOS SUFICIENTES, - · 

CON CAPACIDAD PARA EMBARCACIONES HASTA DE 750 TBR. LOS DEL PACIFI 
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e. 
I:,;2;H A ILA FLO'l~A lVlAYOR DE PE1·1EX; DE DICHOS AS'l'ILLEROS LOS MENORES DAN-

.:. .. 
·~ ~. f 

Pi.I\.'fUAJ:.lY.,l.BN'l'E Sli:HVlCIOS DE RePARAC:ION ·y l'·~NTENillofiEN'rO AL 200/o DE LAS FLO~ . . 

;i'AB NJ1{:;IONAI,ES 'I'ANTO DEL SECTOR PUBLICO COMO DEL PRIVAD0 11 Y OCACIO-~ 
. / . . Q 

NALMENTE A UNAS CUANTAS EXTRANJERAS DE PASO POR EL PUERTO DE VERA- . 
1 . 

CRUZu ;uo AN'l'.ERIOR CON U'NA FUERZA DE 'fRABAJO DEL ORDEN DE LOS 4400 = 
1 

: ' 

¡ 
C) OL"Fló: ASTILLEROS PRIVADOS, CUATRO DE ELLOS UBIChDOS EN ),ffif:. ... 

l-10 A LA REPARACION DE EMBARCACIONES PESQUEM.S CON CASC?;}-· 

DE ACERO Y MADERA, QUE CUENTAN CON LAS FACILIDADES Y L/t);ffj 

RECURSOS PRODUCTIVOS BASICOS ,PARA EMBARCACIONES JDE HA~'~.Th. 
t .·' 

80 TONS •.. DE DESPLAZAMIENTO Y PROPORCIONAN LOS· S.ERVJIClOS~ 

DE REPARACION Y MANTENTM!ENTO .AL 300~ . . . 

QUERAS DE AMBOS LITORALES .. 

D) POR LO QUE SE REFIERE A LA ACTIVIDAD DE CONSTRUCCION N~= ., 

VAL, LA CAPACIDAD ANUAL DE LOS SECTORES DE LA INDUSTRl.R; 0 . !, . 

ARRIBA ·SEÑALADOS, CONSISTE EN LA DE 56 EMBARCACIONES Jt>:E"~' ., 
' ¡i 

80 'J:I.o DE DÉSPLAZAM!ENTO POR EL FEDERAL, A -CARGO DE LA Sfi~ . 
. '• • • • . ·. •" :. • ... ; . .1 •••o .. 

CRETARIA DE MARINA, DE 150 DE eMBARCACIONES DE fJi.() TONSc= 
~ • •• 1 ·,.. ••• --:.. •• • :' ··:·:· .-_- -~ ':- '".::..·-·-~~ •• ·-,.....=>~·:_; .. · . . . . . 

POR EL. PARAESTATAL, A CARGQ D~ lfQSA Y· BANE'OCO., .;y DE 220~ 
-·-- -~ -~--·. ·, ·-~-- ·.:. .· · . . :-· - . ~- ~- - - '• . - ~ ,.. .. •' - ... 

-. ~ . :.- -~~ . :, ... 

__ ., .•:/--· --
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.. 
EXPRESADA EN TERMINOS PRODUCTIVOS Y TECNOLOGICOS, SE HALLA FINCADA 

¡ 
EN EL NIVEL DE SUS FACILIDADES Y RE.CURSOS PRODUCTIVOS 1 PERO SOBRE-., . .. 

TODo EN EL NIVEL .DE. LOS ·CONOCIMIENTOS Y DE LA EXPERIENCIA LOGRiiDOS 
¡ 

CON GRAN DEDICAC~ON Y DENODADOS ESFUERZOS A 'rRAVEZ DE LOS ULTD10?-
. J 

1 

TREINTA AÑOS POR ~SUS PARTICIPANTES Y QUE LO QUE ~ LA FECHA EXIS'rE. 
1· 

ES EL RESULTADO DE UN PROCÉSO EVOLUTIVO DE PRUEBA Y ERROR QUE NEC~ . 

SARIAMENTE 1 TENIA QUE SER ASI. LO ANTERIOR, DEBIDO .. A --et:JE -~UNCA ~-
.. 

EXISTIDO UN CONTINUAD! Y DECISIVO RESPALDO PARA LA INDUSTRIA, EN ~ 

FUNCION DE uN OBJETIVO SOCIO~ECONOM:i:CO A. ALCANZAR A NIVEL NACIONAL, 
' : . . ~ . ,.. .. 

.... ' .... ' 

S.INO. A INQUIETUDES ·DE· GRuro·s AISLADOS CUYA VIDA . Y· META . SON LAS AC-

TIVlDADE·s PARA SAT:ISFACER LAS ~E:CESIDADES MARI'riMAS DEL PAIS, QUE~ 
1' ~: 

TRADICJ;ONAL Y FUNDAMENTALMENTE HAN SIDO IMPULSADAS Y MANEJADAS POR 
.·: . ' 

PROFESIONALES DE ESTE CAMP_o': .. NO SOLO EN MEXICO 1. SINO EN EL MUNDo E.~. 

TERO. 

•, ... , ·. 

POR ~TIMO 1 LOS·. TERMINOS PRODUCTIVOS Y T ECNOLOGICOS OUE -: 

-· coND:~:c:ro~AN LA CAPAcrDAn lu:At·,~ci'üKL'~ñE --u( r:NousTRil{ NAv~L NAcro--
. . . . . . ' 

NALI SE REFIEREN .Á LAS CIRCUNSTANCIAS EXTERNAS E INTERNAS SEÑALA--. 
• • • • ~ • • • • • ,o 

' . 
. ·· .. ·. 

DAS EN EL. APARTADO ANTERIOR y· DETERMINAN Lbs· m:stitTAoos QuE sE o&-,. 

TIENEN EN LA OPERACION Y .ADMINISTRACIQN DE . LOS ASTILLÍÚ~OS. EN ESTE 

CONTEXTO. SE PUEDE ASEVERAR QUE Los RESULTADOS s:EcTóRIAtks :DE. ·LA· IN. 

DusTRIA. NAv.AL EN EL. PAís EVIDENcr:AN Po:R::s{: soLos u TRAYECTORIA · 

__ QI.JE--HA TEN.roo LA :MrsMA· A;:;LA FEcw\ Y: iA oruú:.ENT.Ac:ioN ó&~-NE:c.EsiTA -
,•, . 

PARA NO DEFÉÍU~ MAS SU EVOLUCION. · · 
. : ·:-~· 

EN. PARTICULAR, ES. IMPORTANTE EL HECHO DE' QUE EXIS~t~E EN EL: 

. P]\:IS UNA I,NFRAESTRUCTURA ·DE LA. INDUSTRIA N.AVAL QUE, AUNQUE INCIPIEN 

TEMENTE 1 SI LA COMPARAMOS CON LOS PAISES DESARROLLADOS O EN ETAPAS 



.. 

... 

Hl\S J:;,.\!I:.:r:JZADl-.S QUE LA .NUES~f'RA DE <G,OS EN VIAS DE DESARROLLO,. SE CONS.! 
• ~ > • • 

. . :.::. _;_ 

DERA !!h~?.OHABI,E v _PARA SUSTENTAR UNA ,ETAPA MAS DE EVOLUCION HACIA NUES 

·tni IHDE!PENDENCIA ;rECNOLOGXCA E INTEGRACION NACIONAL EN EL' CANPO NA 
' 

'. 
JUENTOS Y _LA EXPERIENCIA CON QUE LOS VARIOS SECTORES DEL PAIS CUEN-, . 

'l'AN EN EL RAMO, PRIORIZANDO LA INGERIENCIA DE. CADA SECTOR~ DE ACUER 

1 

DO A SU GRADO DE¡ PREPARAq.::rON. PAlV\ EL EFECTO" . 
. .,..· 

HIPOTESIS ·DE DESARROLLO . 
. '· .. ' .. 

. LA. INFRAESTRUCTURA OUE. ES PRECISO; ES'l'ABLECER. PARA EL oJS~= 
.. • 

·., 

RROLLQ, DE LA INDUSTRIA NAV~L SE PUEDE,: SIMPLIFICANDO,. CIRCVNSCRiBin · 
.:· 1' ','•, ., ' 

1 ·. •.:. 

EN CUATRO GRANDES. RUB~O~: 
. . . ~ ' . ' ··: . 

•' ,¡ 

. • ~ J • 

A) . DESARROLLO .. DE . LA .MARINA NACIONAL , · . 

B) ADECuACION DE INSTALACIONES EXISTENTES · 

D) FOMEN'I'O DE LA ·INDUSTRIA .NAVAL AUXILIAR · :,·~ . . . . . . .. ' .. 
. · .... 

TODO LO ANTERIOR RESPA~l)ADO POR UNA SERIE DE POLITICAS 'NA= 
. -·~ .. . ,\ 

CIONALES QUE LE DEN COHERENCIA DENTRO .DEL AMBITO SOCIO-ECONOMICO :'DEL 
. , .. 

PAIS .. 

A) DESARROLLO DE MARniA NACIONAL 
• ... • 1 

MEXICO ES UN PAIS CON CRECIENTES.· NECESIDADES DE :DESARROLLO 
~ ~ . ~ -· '~ ~. . . " . . . .. ~--· . . . 

... . . 
DE SU MARINA NACIONAL, EN TODOS LOS. ORDENES~ LA.:'MARINA ... MERCANTE EN;., 

. . . . . . .- ,' .... ·: .. ,, / ..... _:.'',, . . . •' . 

ESPE,CIAL, DEBE ATENDER EL RETO QUE SI~RIFICA EL INCREMENTO DE NU:ES~~ 

TRAS POSIBILIDiiDES DE EXBORTACIONo DE :truESTRA .. POLITICA DE .DIVERSIFX . ,_. . -·" .. •' ·. ~ 

CACION DE MERCADO-ª-., . CAPTACION DE .. ;DIVISAS ,: . E INDEPENDENCIA' DECISORU . 
. '. . . . . ·.·. ·- .. ·. . . .•' ~ . . .. . . . . 

_ . .__ 
''--9 ' 
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LAS· Rl>.ZONES HISTORICAS .POR LAS CUALES NO SE HAN DESAHR.OLLl->00 

LAS FLOTAS TRASATLAN'riCAS QUE DE NUESTRA VARIEDAD DE RECURSOS Y EX'rEN 

CION DE LITORALES PODRIA ESPERARSE, SON· MUCHAS Y DIVERSAS, SIN El·1BA R-

GO, COMO MAS SIGNIFICATIVAS SE:CONSIDER~N LAS 'SIGUIEhTES: 

:-~. . 

l • .;.. LA DISPOSICION DEL GOBIERNO DEL REY CARLOS II DE ESP.~ÑA-

A !-1EDIADOS DEL SIGLO 18 DE QUE TODO EL COI-1ERCIO El\l'rRE .E~A 

NACION y· LA NUEVA ESPAÑA-SE HICIESE EN BUQUES. ESPAÑOLES. 

2.- LA POBREZA DE NUESTRO COMERCIO EXTERIOR POR.VIA MARITIMA 

DURANTE EL PRIMFR SIGLO DE.· VIDA~ ·INDEPENDIENTE DEL PAIS • 

. ·' 3.~.(-LA IMPORTANCIA 'GEOECONOMICA DE NUESTRA VECINDAD, CON··LOS­

ESTAOOS UNIDOS DE NORTEAMERicA. 

. ':EN LA ACTUALIDAD NUESTRO PA¡S HA LOGRADO EL DESARROLLO DE 

' ' 

·UNA FLOTA MERCANTE DE CIERTA IMPORTANCIA DESTACANDO DESDE LUEGO DE EN 

TRE ELLAS LA DE .PEMEX, LA. _DE LA INDUSTRIA PESQUERA EN GENERAL,. LAS PE 

TRANSPORTACION MARITIMA -Y NAVIMEX, EN· SU MAYOR PARTE LAS CUALES EN . 

, ..... · 
.. 'ASI MISMO-SE; .DEBE MENCIONAR DENTRO DEL CONTEXTO ·11DESARROLLO-, .. . 

.. '• 

·.TRApSBORDADORES Y LAS DE.LAMARINA DE GUERRA. ESTA ULTIMA·EN ESPECIAL 
~ '· ~ ·. 

· -._ :·1 ¡·.~--:r::-~ . . . .. · .. -... ~,-- ~·· · ... 
EN'- CONDICIONES· TALES; QUE REQUIEREN PRACTICAMENI' E DE UNA RENOVACION w~ 

YOR • 
'. -. 

~ . .;.. . _:··~. _. . 

. .. . ::· _::'.•- r...A·i?ROBLEMATICA.ACTUAL DE ·LA·-MARINA·NACIONAL,.i?UEDE CONCRE-­

TARSE---coMO-SIGuE~:·:·· 
-. ' 

1~\;:..·- FALTA DE UNA POLITICA REGULADORA QUE -COORDINE LOS DIFE--

RENTES SECTORES- DE ESTA ACTIVIDAD." 
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2 .,--~ Fl'Io'L'A- DE PR.OBOCION Pl-1H...:ll. EL INCREMENTO DE. LA VOCACION 

3 o~ P-.ECURSOS ECONO.teliCOS INSUFICIENTES }\SIGNADOS A LA 1'-1A-. 

RHE\ Nl\CIONJI.L EN GENERAL. 

B) ADBCUACION DE h~S INSTALACIONES EXISTENTES 

EN NEXICO EXISTE ACTUALI-iENTE Ul~A DEMANDA REAL Y Nill1EROS1\ 

DE' ~1BARCACIONES DE MUY DIFEREl\J'l'ES CARACTERISTICAS QUE SON DESDE¡-

•· ·.'EL BUQUE PESQUERO EN SUS DIFEREN'.rES ESPECIALIDADES 0 _{CAMARONERO&~ 

iroACHINANGERO, ATUNERO,_ ETC.,) HAS'rA EL SUPER TANQUE, ENTRE ESTOS­

DOS GRANDES EXTRENOS EXISTE UNA ENORME VARlED11.1) DE :SUQUES QDE S~~~ . 
• 1 

ENGlJE.'NTAAN DENTRO DE LAS POSIBILIDADES ACTUALES DE LOS ASTILLEROS 

NACIONALES PAR.l\ CONSTRUIRLOS 11 HACIENDOLES LAS ADECUACIONES :t\fBC}sSJ\ 

; RIAS A SVS lNSTALACIONES, DENTRO DE ES_TAS CARACTERISTICASc SE EN.;, ... 

CUENTRAN LOS TRANSBORDADORES,· REMOLCADORES o DRAGAS, BUQUBS .ABASTE 
' ~· 

C~DORESo BARCAZAS DE PERFORACION DE PETROLE0 1 CHALANES" .BUQtJES ~~ · 

. . . . 
. P.IÜGORIF.lCOS o BUQUES DE GUERRA . ETC. EL ENTRAR DE , LLENO A·. L~ 

FACCION DE ESTAS NECESIDADES PERMITIRlA~ 

l.-. UN MEJOR Y MAS RACIONAL APROVECHANIENTO DE LA · f'.APAC~ ·;. 

DAD INSTALADA DE LA INDUSTRIA NAVAL NACIONALo 

2·.- CREACION DE POLOS DE DESARROLLO EN LAS COSTAS QUE. 

AIJIVIARAN EN ALGO LA PRESION · DEMOGRAFICA EN LOS GR.hl'Y 
. -

DES ASENTAMIENTOS HUMANOS DEL PAIS, YA QUE ESTA lN~~ 

DUSTRIA Y SU AUXILIAR DEMANDAN GRANDES CANTIDADES DE· 

MANO DE OBRA. 

3 o- DESÁRROLLO DE LA INDUS'L':RXP. NAVAL .AUXILIARo . 

4.,- _Q.~T.ENCION DE LA -EA'"PERIEN.ClA TECNOLOGICA NECESARIA 

o 

• • 

' 
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QUE NOS PERMI'rA ABORDAR PROYECTOS DE l'lf..AYOR EHBERGl-lDUR:l\. -

C-) -c?.I,-PAe-1--rrA.-:ci-GN Y- DESARROLLO DE RECURSOS H1Jl1l-\NOS . 

LA FAL'l'A DE UN' DiA,GNOSTICO VERAZ DE LA SITUACION- EN QuE QUE 

SE ENCUEN'rRA LA POBLACION DEDICADA A LABORAR EN LA INDUSTRIA NAVAL,-

A OCACIONADÓ QUE LO/S ESFÚERZOS QUE SEHAN HECHO POR CAPACITAR Y DESA-

RROLLAR ESTE RECURSO H.ZI.N SIOO TRADICIONALMENTE, AISLADOS, AJENOS A .-
.:-~ ·. "•. . . ./' . 

LAS VERDADERAS_ NECESIDADES Y CON ~SULTAOOS GENERALMENTE DESALENTADO 

' ' "·.·· .:. 

ACTUALNENTE LA. FUERZA, COMPUESTA, DE OBREROS, TECNICOS ESPE 
. . . . . 

CIAL.ISTAS E INGENIEROS. ES -FORMADA BAJO DIFERENTES CRITERIOS, EN DIFE 

RENTES INSTITUCIONES EDUCATIV,AS, RECLUTADA, GENERALMENTE EN CIERTO -
........ ·-: ... 

MODO., EN, FORMA ANARQUicA. --
... t 

LA INFRAESTRUCTURA EDUCATIVA AL PRESENTE ESTA FORMADA, PARA 
·. :· ~- )~ - . ·-. ::.. . . . - . 

EL NIVEL OBRERO POR LOS DIFERENTES CENTRO DE FORMACION TECNOLOGICA -

COMO,LOS C.E-~C.A.T.'IS. Y E.T.I.S. PARA EL NIVEL MEDIO SUPERIOR LOS -
' .'. -: ~- .. _. 

... t-- -· -..-, .. · ,.. . . ·----'"' -~~~~-==-.--..==··~·~---

C~E:-c·~-E-~T. -~ ~i:~y.-·E:·L-sÍs'I'iMA'ñE· Esc~LP:~-,;E-~~~~;~s,. ADEMAs sE -
.. ·-· ··-··· -;. ' 

CUENTAN CON EL APORTE MUY IMPORTANTE DE LAS ESCUELAS NAVAL Y NAUTICAS 

Y EN-'MENOR NUMERO PERO NO MENOS IMPORTANTE EL DE LAS UNIVERSIDADES,-
... ·. 

NACIQN~ Y ESTATALES, E INSTITUTO POLITECNICO NACIONAL, Y EN ESPECIAL 

_, SE DE-BE MENCIONAR A LA UNIVERSIDAD VERACRUZANA, QUE DENTRO DE LA FA-· 

' -

CULTA·D DE INGENIERIA TIENE LA CARRERA DE INGENIERO NAVAL, ESPECIALI-

DAD QpE NECESARIAMENTE TENIA QUE OBTENERSE EN EL EXTRANJERO. 

-··,. . ~-) 

r v .• • ,· .• : ·.·~ ·- 7~ . ' ..,., ; . . . ~-. ' >· :-_ 

LA SECRETARIA DE MARINA, DENTRO DE SU PLAN DE EDUCACION NA-
\ 

VAL, ESTA IMPLEMENTANDO UN SISTEMA DE CAPA-C::ITACION Y DESARROLLO DE -
- -- . . . -'-~ ~- . 

,. 

RECURSOS HUMANOS PARA LA INDUSTRIA NAVAL, PARA U. 1\TENCION DE TRES -
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NIVELES B.f\SICOS, 1-E OBRERO CALIFICADO, 22 SUPERVISOR DE CAl\1P0 9 . Y 32. 
; \ . 

INGEJ.\J:::EHO DE CA1·1PO, AcrrUALlv1ENTE EL PRIMER NIVEL· SE ENCUENTRA YA.: EN-

SU FASE OPERATIVA, HABIENDO EGRESA.DCY EN EL PASADO MES DE DICIEHBRE-

50 BLE:t<tEN'Í'OS OBREROS EN. DIFERENTES. ESPECIALIDADES DEL CENTRO .DE CA-

PACI'l'ACION TECNTCA .PARA LA INDUSTRIA NAVAL a CONTRALMIRANTE . ING. 

NAV. FELIX ARRUTI ITURRIOTZ 11
., 

COHO SE PODRA OBSERVAR POR LO ANTERIOR, EXISTEN LAS CO~DI= 

.. 
.. CIONES B..J\SICAS PARA QUE EN ESTA .ARE..;\ NUESTRO Pi-\IS, "SEA AU'"J:'OSUFIC):E.);! 

TE TEet;fOLOGIC.Al'.tENTE DENTRO DE LA ESPECIALIDAD 8 SIMPLEMENTE SE CONSI 

DERA QU".t: DEBERA SER "ESTA~LEC!DO LO SIGUIENTE: 

1 .. - lJN CENTRO DE ENT~'NAMIENTO PARA LA INDUSTRIA NAVAito. 

2 .. - UN LABORATORIO EXPERIMENTAL DE MODELOS~ SISTEMA~ PRO~:= 

PULSORES, Y METALURICA, QUE FO~RIA. PARTE. DEL. CENTRO=-

.. ; 

1 .. 1 .. - EL CENTRO DE ENTRENAMIENTO PARA LA INDUSTRIA NAVAL CON'l'E.HPL_A-

DE INSTRUC'!~·ORES 

SIGUIENTES ESPECIALIDADES: 

a) FRESA 

b) TORNO 
·.: 

e) AJUSTE EN BLANCO 
-:0 . 

d) ERECCION DE MAQUINAS 

e) REF RIGERACION 

f) MOLDEO Y FUNDICION 
'· .. ,_ .. ,, .. , .. 

g) FOR~ 
... 

11} TUBERIAS 
: . ~. 
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i) EBANISrl'ERIA 

j) CA~PINTERIA DE MODELOS 
. :· ,· .. 

k) MAQUINbS ELECTRICAS 

1) INSTfUMENTACION Y_, ,9~:>,NTROLES 
. -~ . -~~ ......... ~ .. 

m) DISTRIBUCIOK ELEC1'RICA 
·, .. 

n) CA~PINTERIA DE RIVERA. 

ñ) CARPINTERIA .. DE GALIBOS . 

o) DIBUJO INDUSTRIAL Y NAVAL 

· . p) SOLDADURA Y PAILERIA 

q)_ ELECTRQNICA 

.·_, . 
. . · 

.:.;-

.,,,'>' ·•• 

·, 

l. 2.- ADEMA S. DE .. E$TAS ESPE'CU\LID~DES DEL CURSO BASICO, SE IMPARTIRAN-

TECNICAS DE SUPERVISION PARA. LAS CORRESPONpiENTES AREAS. 

1.3.- EL CURSO SUPER.IOR CONTEMPLARlA BASICAMENTE, LO REFERENTE A LAS-
• • !' .J ' ' .. ' 

. o. 

DIFEREN'TES. TECNICAS DE· CONTROL .ADMINISTRATIVO DE LOS DIFERENTES RECUR . 

SOS E INSUMO S UTILIZADOS POR LA INDUSTRIA. 

--2.- -EL- LABGRAT0RI0 -EXP~RIMENTAL PERMITTRik 1\ ·Los··-DIFER:ENTES- ESPECIA 

LISTAS -DEL- ·AREA . .DESARROLLAR MODELOS ,HASTA· LOGRAR .PROTOTIPOS QUE DESDE ... ' . . . . . . ' . . . . . 

EL PUNTO DE VISTA TECNOLOGICO SERIAN TOTALMENTE NUESTROS, CON.EL.CON-

SIGUIENTE BENEFICIO DE LOGRAR NUESTRA INDEPENDENCIA EN ESTA A~ DEL-

~ • .¡ . . . \ 

EXTRANJERO. 
·: ~ 

ESTAS DOS CONSIDERACIONES QUE REQUIEREN SER IMPLEMENTADAS PA 

RA LOGRAR LA INFR,AES,TRUGTURA,_ EN CUANTO A.·RE.C_URSOS ·HUMANoS: ''sE REFIERE' 
•· . • ~·- • . • . •'· ._ :! ... ··. . 

PARA LA INDUSTRIA NAVAL, ES.TAN ~-LA ACTUALIDAD EN SUS INICIOS YA'~ ES:... 

TABLECIDAS 1 PUESTO QUE LA SECRETARIA DE MARINA .CUENTA CON LOS ·PROGRA.;.. . 

MAS HE INSTALACIONES NECESARIAS, COMO ES EL CENTRO DE CAPACITACION 

., 
TECNICA PARA LA INDUSTRIA NAVAL YA MENCIONADO Y LA. UNIVERSIDAD VERA--
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CRTJ2ENA- CON LA MAQUINARIA Y EQUIPO PARA EL L~sBORATORIO. HIDRO-DINl\l•:ICO ,­

( rrlü'K}ÜE DE PRUEBAS ) PREREQUISrro's. PARA: ESTABLEC.E'R. EL 11 PLAN NACIOtn\L 

DE BDUCACION. TECNOLOGICA PARA LA. INbUSTRIA NAVAL" o. 

D) FOI'·'lENTÜ DE. LA INDUSTRIA NAVAL AUXILIAR~' 

SE RECONOCE CON EL NOMBRE GENERICO DE INDUSTRIA NAVAL AUXI--
. . . 

LIAR AQUELLA DEDICADA A LA PRODUCCION. DE PARTES. Y SERVICIOS QUE SERAN 

DEDICADOS A LA CONSTRUCCION Y REPARACION NAVAL Y QUE .EN SU ORIGEN 9 NO 

ES ESPECIFICAJI.I'..Bl\,lTEa PARA LA INDUSTRIA NAVAL., 

DURANTE LA DECAnA PASADA Y. Lo QUE VA DE LA EN CURSO CONSE= ·""' 

CUENCIA AL GRAN IMPULSO DADO A LA INDUSTRIA .NAVALti ·coJ éL FOMEN~O it ~ 

.:LA PES'CA QUE ORIGINO ORDENES DÉ CONSTRUCCION DE BUQUES PESQUEROS PO:K'"" 

~. 

MAS DE 

·LIAR A 

QUINIENTOS,' SE PROPICIO ÉL NA'CIMIÉNTO.DE UNA INDUSTRIA 1\UXlt~ ·~ ., .. 

LA· NAVh~·-~-ORMANDOSE ALGIJNAS . EMPRESAS PRIVADAS QUE ACTtJALMENI'~~ Y .. 

.·.·FABRICAN. DIVERSOS ·COMPONENTES y PROPOR.CIONAN SERVICIOS V1UÚOS A LOS ""' 

DI~ERENTES ASTILLEROS DEL PAIS COMO SUBCONTRATISTAS, ASI MISMO SE D!Q 

· .. A .QUE CIERTAS INDUSTRIAS CONEXAS Y .ÁFIN·ES EXISTENTES 0 DIVERSIFICAR~{~= 

. _su PRoouccio:N :FABRICANDO _.TAMBIEN 'MATERIALEs,, MAQUINARIA Y EQUIPO ll y =-· 

PARTES COMPONENTES PARA EL EFECTOo 

POR LO ~IOR 'SE PUEDE OBSERVAR QuE YA EXISTE UNA INFRAI~S= 

TRUCTURA BASICA EN ESTE CAMPO, PERO TAMBIEN SE DEBE RECONOCER QUE E~S= 

TA ES BASTANTE. LIMITADA ·E INSUFICIENTi·:m·REci#{sos HtJMÁNóS~ TECNOLG'GX . . ~--... 

.. cos y FINANCIERos, ··AnE:MÁs·:oE ol1E ··sü :P::RoouccioN··Es .ERR.ATicA nEBioo = ~~. 

PRINCIPALMENTE >A -~LÁ .cARACTERiSTICA ·oE:- LA '"DEMANDA Y A ·.LA DIFICULTAD 1?:! \._ .. , 

RA· OBTENER LOS INSÚMOS 'NEéESARIOS EN FORMA PROGRAMADA o 

PARA: CONSOLI-DAR PUES ·ESTA·' :i:NDUSTÍU.A SE:' HACE NECESARIO LA '!"()-~ 
. . l 

MA DE CIERTAS .NEDIDAS BAS!CAS-., ·: ... 
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': 

. . ! ~ 

a) DIFUSION A NIVEL NACIONAL DE LO~ PROGR..Zl.HAS A CORTO 1'-lE-

DJ.?cNO Y LARGO PLJl.ZO PARA LA INDUSrrRIA DE CONS'l'RUCCION-
- < .. ·~ . 
Y I<.EPAP~CION _NAVAL. 

. . ~ ; . 
'b) DIFUSION NACION.Zl.L DE L.."Z\S P.Zl.R'l'ES, COJ.1PON'EN'EES Y SERVI--· 

CIOS QUE PUEDEN Y DEBEN SER SUNINISTRADOS POR LA INDUS 

TRIA NAVAL"AUXILIAR. 

e) PROGRAMA DE ESTIMULOS FISCALES, LEGISLACION Y FINANCIA 

MIENTO PARA LA INDUSTRIA NAVAL AUXILIAR. 

d) PUBLICACION Y DIFUSION DE UN CATALOGO DE SUMINISTRADO-

RES DE BIENES Y SERVICIO~ ·A LA INDUSTRIA NÁVAL. 
·.· ..... 

LA · CONSTRUCCION ·NAVAL..., • PROCESO TRADICIONAL 

LA PRIMERA PARTE A CONSIDERAR ES EL DISEÑO NAVAL, ESTE ES 
;·· 

EL .PRODUCTO DE P¡.ATICAS; A VECES INFINITAS,,DEL- ARMADoR CON LOS ING,& 
. . 

• :--- =~ -<='=- *"- ~ -- -. -~ --- ~ -

NIEROS PROYECTISTAS,EN DONDE SE ESTABLECEN LOS CRITERIOS A SEGUIR ~ 

PARA EL TIPO DE NAVE .A CONSTRUIR,QUE EN EL CASO DE LAS DE GUERRA ~-

POR !1'-ENER QUE REUNIR DETERMINADOS REQUISITOS ,LA SOLUCION DE DISEÑO-:-

ES UNICA, EN CAMBIO EL PROYECTO DE UNA EMBARCACION CIVIL O HERCANTE 

DA UNA SOLUCION DE COHPROMISO, ME EXPLICARE: 

EL ARMADOR, AL PEDIR UNA NAVE, GENERALMENTE DA LOS SIGUIEN 

·TES DATOS:· 

l.~ . DEBE TENER UNA CAPACIDAD DE X TONELADAS DE CARGA UTIL 

QUE GENERALMENTE ES MUY GRANDE~ PUES A MAYOR NUMERO -

DE TONELADAS DE· CARGA ·TRANSPORTADAS MAYOR ES EL FLE-

TE A COBRAR. 
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2_.,·- DEB:E 'l'ENEH. UNA :~f,Tl~> VEI..~OCIDADu CON EL OBJETO DE QUE A 

IGUALDAD: D:E TI~MPO .Ef:ECT~JE MAS VIAJES Y POR CONSIGUir~N ~-
:,, :. 

) ' 1 
. '. TE 11 . l~t~S _FLETES o 

.\ .. 

3o- DEBE TENER UN·PROPULSO~ DEL }lliNOR CABALLAJE POSIBLE, -

PARA QUE LOS CONSU1·10S DE · COHBUSTÍBLE Y· LUBRICANTE ASI,-, 

CONO SU COSTO DE HANTENIMIENTO SEAN BAJO'S., 

ES'l'O CONO SE VE SE CONTRAPONE CON EL- PUNTO ANTERIOR YA QUE . 

PARA NAYOR VELOCI?AD. SE NECESITA NA9 POTENCIA" • 
-') ;:<;' : .• : ~ ·: • . 

,._ 

4e- EL BARCO DEBE SER 10
- COivf.PACTO · 11 PARA- QUE PUEDA ENTRAR A 

.. • • -. \. -.. 1 • •• 

CUALQU¡ER. PUERTO POR PEQtmÑO. QUE ESTE. SEA., . •, ' ~ . . 

ESTO SE CON'l'RAPONE CON LA SOLICITUD .PRIJvlERA DE CAPACIUl\D ·~ 

DE CARGA ABUNDANTEo 

S t>- TODOS LOS EQUIPOS A BORDO DEBERAN SER LOS .M.~ S ELElViEN'l't~', 

' ' 

LES QuE··,·EXISTAN~. PARA MANTENER EL PRECIO DE LA EMBARCA 

' . . 

ESTE PtJN~ ~- . SE CONTRAPON~ .. TAMBIEN, ~ CON EL · REQUERDUENTO. DE 

QüE LA OPERACION J?EL . BARCO . SE LLEVE:~ CABO ·CON EL ME,NOR~Nml!ERO DE <~ • 

TRIPULANTES POSIBLE,_ ES DECIR AUTOMATIZARLA AL: MAxiMO .. Y ASI '"PPDRI.A 
. · . .' _:. ·' :'' . :'. ..:\. •,.. ..:. . ·. . . .-~ 

MOS SEGUIR ENUMERANOO LOS .11
· REQUERIMIENTOS'" DEL ARMADOR ~-QUE NORMAI>. 

. ·'. ,.····.. •. · ... ,.·:_ ·' : . . . . ~ 

.. ._... ')· ·:· ·>:. -· . 

MENTE SON DIAMETRALMENTE. OP1JESTO~- DESDE .LOS PUNTOS DE VISTA TECNICO 

Y ECONOMICO. .. :' ·. 

. ···' 
AL FINAL SE LLEGA. A UNA _ ~9LU.CIQN :QuE -LLAMAMOS DE " .· ~OMPRO~ 

\_ ,- (' ~ . . . . ._ 

MISO 11 QUE SATISFACE A MEDIAS 11 AL ARMADOR Y CON ESTA SE PROCEDE. A·=. 
. ,• 

LA ELABORACION DE ESPECI,F,'ICACIONES,:Y·;PI:.ANOS,~:~Y<·YA···eoN' 5 ESTOS· AL PRO~ 
•• • • ; ' : '· ~.. -~. • • ' • : : ·_ • • •••••••• -··. ·., .; • •• • • • -: • -"~- • p ,. • ' 

, ..... . 

EL PROCESO TRADICIONAL- E:S:"- EL· cSIGUIEN'I'E·~- ·. ·:- ·: ·. · . _ ... _ 
~ •• ', o ·.~.o ,,·.• ·,.J'--_-::.•:;, -~- ~~ ;., '- '_•' ,• ' ' T' ' 

.. :.-
-·· ....... . 

• • _:: p • • ~ ••• 



DE LOS PLJ..NOS, SE PASA A LA ~ALA DE GALIBOS, DONDE A ESCl\Ll\ 
... 

REAL SE 'i'R:Z,ZAN L_:Z,S LINEAS, PAl:m PRODUCIR LAS PLANTILLAS DE l11I-\DERZ\. ·-

QUE SE EN"VIAN A LOS DIFERENTES TALLERES P!-;Rl\ FABRIC.Z1R LOS NUI-lEROSOS 

CO.HPONEN'rES ESTRtJC'rURALES DEL BUQlJE.. l.UENTR!!,S 'l'ANTO, EN LAS Cl\R~IN,­

•rERIAS SE CONSTRUYEN ,HUEBLES, FORROS IN'rERIORES, E'l'C. LOS CONT:RAJ1AE}¿ 
' 

·TRES, ELABOR'\N LAS JARCIAS DE HASTILES Y PLUMAS. 

LAS GRANDES PIEZAS DE FORJA COMO .CODASTE, BANCADAS, POLJ.-

NES, <;IGUEÑALES, SON FABR!.CADAS, Y ASif UN GRAN _PORCENTAJE. DE. LAS 

PARTES DEL BUQUE ES HECHO EN LA PROPIA PLANTA •. ESTAS PIEZAS SE:- -

TR.f\NSPORTAN A LA GEADA PARA SU MONTAJE, PIEZA POR PIEZA, UNA VEZ 

TE~INADA LA· ESTRUCTURA QUE ES FORMADA PRINCIPALMENTE POR: LA QUI--

L~, CUADERNAS, MAMPAROS, VAGRAS, ESLÓRAS Y LONGITUDINALES,~E PROCE 

DE AL FORRADO DEL BUQUE~ COMPLETADO EL FORRO Y AL SER CUERPO ES TAN 

. 
CO QUE LE PERMITE FLOTAR; DESPUES DE LA TRADICIONAL CEREMONIA, DON-

DE SE ·LE BAUTIZA .ROMPIENOOSE EN LA RODA· ENGALANADA-UNA BOTELLA DE -

. . 
CHAMPAÑA, ES BOTADO, DESLIZANDOSE SOBRE LA GRADA· HACIA EL MAR, DE 

DONDE SE LE REMOLCA AL MUELLE DE ARMAMENTO. DURANTE ESTE PERIOOO -
.. · 

SE PROCEDE A INSTALAR LA _MAQUINARIA PRINCIPAL Y AUXILIAR, DIFEREN--

TES SISTEMAS DE TUBERIAS, SISTEMAS ELECTRICOS, CENTRAL~S, TABLEROS, 

MAQUINARIA DE CUBIERTA, ACABADOS INTERIORES, ETC. , .HASTA. QUE FINAL-

MENTE ESTA LISTO PARA EFECTUAR SUS PRUEBAS. 

COMO ES FACIL DE. CQMPRENDER EL FACTOR LÍMITANTE EN ESTE -

. -.-._/ ASTILLERO ES EL PERIODO DE OCUPACION DE LA GRADA DE CONSTRUC-~ 

CION. 

HASTA LA TERMINACION Y BOTADURA DE UN CASCO NO ·PODRJA INI-

CIARSE EL SIGUIENTE. 
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NORJI'J.AI,.'IvfENTE :t~OS AS'l'ILLEROS CUEN'rAN CO:tf GRADAS DE DI:t;EREN-

".VES 1/)WJI'l:'UDES PARA CONSTRU~R DIFEREN'JJES··-TIPOS Y TAMAÑOS DE_ BpQU~~$, e. 
:•. 

NO ES SINO e HASTA LA INTRODUCCION DE LA SOLDADURJ\ ELEC'l'RI 

C.lie DURAN'rE LA SEGUNDA GUERRA NUNDIAL, QUE HAY UN NUEVO ELEMENTO = 

SIGNIFICATIVO EN LA INDUSTRIA, ESTA, SUBSTITUYE AL REMACHE, PERl'H.,.,. 

TIENDO DISHINUIR SUBSTANCIAU·ffiNTE EL NUMERO DE HORAS=HO.HBRE EHPLEA 

DOS EN Lli. L"'NSTRUCCION DEL . CASCO o 

ES EN ESTE PERIODOo EN EL QuE TAMBIEN SE INTRODUCE EL CON 

CEPTO DE LA .FABRICACION_ EN SERIE DE BUQUESo PRE-FABRI~-\NOOu NUMER.Q. 

$OS COMPONENTES. FUERA DEL ASTILLEROe 

ESTO ES DEBIDO A LA GRAN rEMANDA DE BUQUES QUE ORIGU.tP;,~'\l· '" 

LOS NUMEROS HUNDIMIENToS Y AL. DISEÑO DE. UN PROTOTIPO QuE. ES.CONS~~ 

TRUIDO EN .UNA GRAN NUMERO DE. ASTILLEROS~ EL EJEMPLO CLAS!CO ·nE ES= 
.. • ' 

TE_ BUQUE ES EL 11 LIBERTY 11 DEL CUAL FUERON CoNSTRUIDOS MAS DE TR.E1S'"' 

NIMo. SIN EMBARGO EL CONCEPTO DE LA .CONSTRt!CCJ:ON EN SERIE NO PtJEbE"" 

SER APLICADO EN LA POST-GUERRA DEBIDO A QuE EL .ARHAOOR EXIGE. LA 9 

CONSTRUCCION DE SUS BUQUES.DEACUERDO·CON SUS ESPECIFICACIONES Y . ..,. 

. . 

NECESIDADES, POR LO QUE CADA UNO ES UN PROYECTO • DIFERENTE QUE OBLI 
. - . . . ~ 

GA. A HACER PLANOS. DE CONSTRUCCION Y DETALLE, LISTA DE MATERIALES Y 

PROGRAMA DE CONSTRUCCION. 

OTRO EJENPLO DE PROTO-TIPO CONSTRUIDO DURANTE LA XI GUE~= 

RRA ES EL BUQUE TANQUE T-2 QUE_ TIENE .. UN · PESO MUERTO DE 16 8 000 TONE . - . . . 

LADAS SIENOO EL TIPO DE ·Bl.JQUES DE MAYOR CAPACI~D DE CA~A BN LA = 

'' . 

EPOCA., 
o 

ES EN LA DE CADA DE LOS CINCUEN'L'AS- CUANDO. VERDADERA.l\.iENTE .• 

. • _,._ • ":~ ,·"1:. J. U·_¡~.;.,. C; ¡,,,i.J;), ~tC:/'1.¡,;-1,.J. .•. , •. } 

CAHBI.AN LOS CONCEPTOS TRADICIONALES DE LA ·CONSTRUCCION .. Y DISENO n'P. 
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LOS BUQUES. SON V.Z\RIOS LOS ELE.f'.'lENTOS QUE CONTRIBUYEN Y DIFEREN'l1 ES 

LOS LUGARES •. ·:.·. 
..;·· .. 

• • ,: ·~ • , •• •• 1 : 

EN EUROPA $E -PESARROLLAN L.~s TOR1~Esr·'oé>rRP.zAbo· ol?Trco 

¡ ' 
QUE PROYECTAN tJN:! PLANO DE :.ESCl\LA ':FA lO: biRECTAMENTE SOBRE LAS .., -

.: ' ... ·. ., .... 

PLANCHAS OON:PE HABILES ·TRAZADORES PINTAN AAPIDAHENTE LAS LINEAS ,PA 

RA POSTERIORHENTE PROCEDER.A SU CORTE, ESTÓ'EfáHINA EN GRAN PARTE- . 

EL TRABAJO DE LAS. TRADICIONALES SALAS DE GALIBOS Y LA CONSTRUCCION 

DE LAS COSTOSAS PLANTILLAS. 

--PERO ES EN·- .JAPON, EN CONJUNTO CÓN A'RMAOORES. AMERicANOS,-
o 

OONDE SE ORIGINAN :r.,os. CONCEPTOS HAS· TRASCENDENTALES. SE ·.INICIA I~ 

CONSTRUCCION' DE _LOS -SUPER-TANQUES DE~80.,-000-TONELADÁS-.::óE __ pESO_NtJI:;R __ . __ _ 

TO, ( ACTUALHENTE HAY EN CONSTRUCCION Bu'QUEÉfbE HAS DE 500,000 TONE 

LADAS Y PROYECr:t:()S. PARA· DE· 1; 000~000 TONELA-DAS) 
. - ' 

cAMBIAN .LA .FILOSO-

FIA DEL DISEÑO HACIENDO ESPECIAL ENFASIS EN DETERMINAR LOS · SISTE--· 

MAS _DE. PROimCCION ·Y.. FACILITAR. AL NINIMO. ESTA. ,,AS~ _COMO HACER EL PRO 

YECTO ESPECIFICO PARA LAS .FACILIDADES: y' HERRAMIENTAS CON ·-QUE CUEN-

TA EL ASTILLERO. ·INTRODUCEN EL ·coNCEPTO:· DE 'MODULdS Y. BLOQUES D~ --. . ', ..... : ;. 

'GRANDES DIMENSIONES400NDE. INC0RPORAN LOS EL.EMENTOS, COMO. SISTEMAS -­

DE TUBERIAS, ELECTRICOS ·Y '.TERMINADOS INTERÍORES, . QUÉ AN~·ERIOF:I~N~E 

· SE HACIAN EN EL PERIODO DE ARMAMENTO Y QUE Sblf CÓNSTRtirBo~ FUERA -

DE LAS . .GRAp~s-DE··CQNSTRUCCION·/ At· TERMINAR 'rbDOsctos'·BLOQÜE~ ·DE-~ 

QUE CONSTA EL BUQUES . CON: GRANDES MEDIOS DE r'ZAJE. C: G~ÚA.S CO~: '&J?i 
· ........ , .... " -,_ ,·· ~), .~,·t•"·~"r.,···~" ~:'~l~·: ::~_:'\\·~ ~ff::f:~t5lJ.()fF}.~r,._t .. ~ ;.:· '{..1 

CIDAD DE 800 TONELADAS Y MAS ) SON:·~MONT.l{OOS'··soBRE_LA.~GRA~, LO """! 

QUE PERMITE. DISMINUIR RADICALMEN.TE~'EL.:;:PE.RÍOOO DE U'riLIZACION DE -

DEL ASTILLERO POR 5 O 6. VECES •. 
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POS'I'ERIOHI·t'CH'.[E NACEI... EL AST'IIJLERO EXCLUSIVO PARA CONSTRi.J.Q 

-.¡-,·¡-''r:~ D. r>r'··· ·rr·., '·'•·o·:· o D~' '".,, RE'!..,PAn"ciOkT 'NA. VAL. Y LA FABRICACION ·~ 1:. ~-..... J.J \..;;:~o ~ Ui.t •. D.t"il.\.! ;_.¡' . • L . , .,Ca l.L~ ~ L'U'"1 _. J...'l • 
• t"; 

DE P:RODUC'l'OS INDUS'l'RLt\LES QUE SIE1•1PRr:: HABIAN ES'rADO LIGl>J)QS ES'rRE-· 

C'EA.l''IENTE ,, CON OBJE'l'O DE UTILIZAR AL .HAXIMO EL EQUIPO INSTALADO. 

LAS 'l'ECNICAS SIGUEN ,l\10DIF"ICANDOSE RAPIDA1'-1ENTE, SE_ ESTANDA 

R.ISl~N GRAN PARTE DE LOS CO.NPONEN'rES DEL BUQUE COMO PUERTASu ES'rAN- , ____ _ ., 

C.:Zl.So ~GIS'I'ROS 0 VENTANASu VEN'riLAS, ESCALAS 0 Y ESCALERAS" E'rC,; 

0 . 

'.:·· ! •.. 
. LA 'l'ORRE OPTICA ES SUBS'riTUIDA PRIMERO .POR LA MAQUINA ..,. ·~ 

' "··r ' : . 

}\TJTOHA'I'ICA DE OXICORTE QUE CON m:r.A CELDA FOTO ELECTRICA SIGUE LAS'"" 

-
LINEAS DE PL...~NOS A ESCALA 1 A 10 Y POCO DESPUES SE INTRODUCE EL 

o 

CONTROL Nl~:RICO o DONDE; :LOS DIBUJOS SE PROGRAMAN SIGUIENDO DN s:p3= 

. . 
TEMA DE COORDENADAS QUE SE TRANSFORNAN EN UNA CINTA· PERFOR~W" lJ~ '"' . 

CU~L 1\.LIMENTA !Jl.o MAQUINA. DE CORTE o 

LAS COMPUTADORAS SE UTILIZAN EXHAUSTIVAMENTE EN EL DISE~C)q 

' 
PROGRAMACION Y OPERACION .DE LOS ASTILLEROS .. 

ANTE LA GRAN DEMANDA DE TONELAJE LOS ASTILLEROS 'l'IEND'Bl\l A 

ESPECIALIZAI{SE .POR.TIPO Y TAMAÑO DE BUQUES., 

6 

PARALELAMENTE APARECEN UNA SERIE DE BUQUES ALTAMENTE. ESPE 
• • • t -'1"-' 

CIALIZADOS Y AUTOMATIZADOS COMO PORTA-CONTAINERS., LASH~ BUQUES TAN-. 

QUES PARA TRANSPORTES I,.ICUADOS A PRESION ATMOSFERICAu ETC, 

DESPUES DE ESTA BREVE EXPLICACION DE· LA ·EVOLUCION og ~ ... ~ 
. ' 

INDUS~RIA NAVAL, TRATAREMOS DE DESCRIBIR LOS .CONCEPTOS BASICOS I~"~ 

TRODUCIDOS EN LA PLANEACION: ·:Y ORGANIZACION: DE UN. ASTILLERO . DONDE ··• 

SE INTRODUCEN LAS TECNICAS ·ACTUALES ... 

._.r .. e• 
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UNA INDUS'l1 RIA DE .SIN'rESIS. 

LA PLAN'I'A INDUSTRIAL DEBERA. SER CONCEBIDA DESDE EL PUN'I'O 

DE VIS'rA DE SU .ACTIVIDAD FUNDAMENTAL: EL l>~ONTAJE O ENSAHpLE DE 

BARCOS. 

COHO POLI'I'ICA INDUSTRIAL BASI.CA-SE· -PUEDE DECIR QUE. EL A.§. 

TILLERO DE-BE HACER SOLANENTE LO QUE· NO PUEDA COMPRAR O SUB-CONTRA 

TAR EN LAS DEBIDAS CONDICIONES DE CALIDAD, PRECIO .Y· PLAZO DE EN--

TREGA. 

ES IMPORTANTE, .EN ESTE PUNTO, ·I,.A~:IDEA. cr;l\RA DE UN AS'I'.L--

·· LLERO EXCLUSIVO PARA CONSTRUCCION, Y uNA EMPRESA, QUE PUEDA PRO--

DUCIR FABRICACIONES AUXILIARES DE LA INDUSTRIA NAVAL, REPARACION, · 

PRODUCTOS INDUSTRIALES, ETC., A LA CUAL PUEDE PERTENECER O NO E~-

A$TILLERO •. 

LA EXPERIENCIA ES DEFINITIVA Y EN LA ACTUALIDAD UN AST¡-

LLERO MODERNO SOLO SE PUEDE CONCEB-IR COMO UNA INDUSTRIA EXCLUSIVA 

. . 

PARA CONSTRUCCION, ALIMENTANDA POR PRODUCTOS DE INDUSTRIA$ AUXI---

LIARES QUE PUEDEN O NO PERTENECER A LA MISMA. EMPREsA, PERO QUE SE 

RAN INDEPENDIENTES EN CUANTO' A ADMINISTMCION Y OPERACION, O SEA-

QUE SERAN UN NEGOCIO SEPARADO. 

EL RENDIMIENTO DE· CADA LINEA DE FABRICACION DEBE SER CO;'f , 

SIDERADO • SEPARADAMENTE. 

ES IMPORTANTE SEÑALAR, DESDE EL PUNTO DE VISTA DE NEGO--

CIO, QUE NORMALMENTE UN SOLO ASTILLERO, NO ES CLIENTE LO SUFICIE~ 

' 

TEMENTE IMPORTANTE, COMO PARA QUE UNA LINEA DE FABRICAC+ON DE PAR 

TES DE LA INDUSTRIA AUXILIAR A LA NAVAL, QUE LE VL"'NDA SOLO A EL,-

PUEDA PASAR EL UHBRAL DE LA RENTABILIDAD. 
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POR LO QUE,? SI {,Jl:lA LINEA. DE l?RODUCCION NO OP~R.l\ CON Ul'IL_f 

D.l\DES lj Nü DEBE QUEDAR F..NI'1ASCAR.ADl\ p EN. EL CONJ1JNTO DE LA OPERJ\CION-

DE LA; cf)NS'rHUCCION DE BUQUESo 

EN CONSECUENCIA, EN EL PLANEAMIENTO DEL ASTILLERO SE PAR-

TE DEL SUPUESTO QUE·_EXIS1'E L..:!\ INDUS'I'RIA AUXILII\R NECESARIA-. 

POSTERIORHEN1'E SE DETERNINARA LAS NECESIDA-DES DE LA INDUS 

. TRIA. AUXILIAR, Y SI SE LLEGARA A LA CONCLUSION DE QUE ES CONV~~IEN 

'rE INSTALARLA EN EL MISMO RECINTO DEI~ ASTI-LLEOOt~ -DEBERA OPERAR IN-

DEPENDIENTE Y COMO NEGOCIO SEPARADO .. 

UN AS'rii,LERO COMPARADO CON OTRAS INDUSTRI..~S Y DESDE EL 

PTJNTO DE VIS'.rA DE SU OPERACION, PRESENTA LAS SIGUIENTES PECUL:U\.RI,~ 

DADES. 

lo- NECESITA DE. MEDIOS DE PRODUCCION COSTOSOS Y DE POCA = 

VERSATILIDAD, QUE EN GRAN MEDIDA, DEFINEN AL TIPO DE= 

PRODUCTO, LA CANTIDAD DE PRODUCCION, Y EL PRECIO RE~= 

SULTANTE .. 

2.- PRODUCTOS, CU'IA l.JNIDAD ES DE GRAN PRECIO 11 Y NECESITA.= 

PERIODOS LARGOS DE PREPARACION, CONSTRUCCION Y EXPE-= 

RIMENTACION.EN SERVICIO. 

3.- EN MUCHOS CASOS, FALTA DE DEFINICION DEL PRODUCTO, AL 

CONTRATAR Y ALGUNAS VECES AL EMPEZAR LA CONSTRUCCION o 
1 

4 .... VALOR AGREGADO MUY BAJO EN EL CASO DEL ASTILLERO EX-= 

CLUSIVO 11 EXIGIENDO LA COOPERACION DE OTRAS INDUSTRIAS 

ALGUN_AS DE LAS CUALES TRA.BAJAN lOO% -PARA CONSTRUCCION 

NAVAL Y OTRAS NO MENOS IMPORTAN'l'ES PARA EL .. '-\STIL!_.ERO-
\} 

,. 
, . :. -.~. (.' 

··~ ' 

t ~ • 

QUE TIENEN UN MERCADO DE VENTAS MUCHO l'-1AYOR QUE EL DE 
·} : 

' 
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LA CONSTRUCCION NAVAL. 

EN OTRAS PAh~BPAS, SE PUEDE DECIR QUE LA OPERACION RACIO-

Nt\L DE UN .~s·riLLERO DEPENDE EN GAAN HEDIDA DE LA ADECU ... ~CION DE LA-· 

Ph~NTA INDUSTRIAL AL TIPO DE BARCOS A CONSTRUIR, ASI COMO LA DE 

AU~PTACION DE LOS ?h~NOS DE DETALLES DE CADA BARCO A LA CAPACIPAD-

Y C.'~'~.RACrERIS'riCAS DE LA Ph'l'l.NTA-. 

DESDE EL PUNTO DE VISTA DE RENTABILIDAD DEL ASTILLERO, ~S 

PRECISO PENSAR EN TERMINOS DEL CONJUNTO Y NO POR SUMA DE RESULTA~-

DOS PARCIALES DE CADA CONTRATO. 

PUEDE SUCEDER Y SUCEDE EN LA PRACTICA QUE"' UN CONJUNTO DE~ 

CONTRATOS, ... CADA UNO DE LOS CUALES ES INDIVIDUALMENTE FAVORABI~E, . 

PUEDE CONDUCIR A UN RESULTADO NEGATIVO EN LA OPERACION TOTAL. 



'¡} 
1 

.. 

·i 
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_. DIRECTORIO DE ALlJMNOS DEL CURSO SISTEMAS MARITIMOS Y PORTUARIOS 

l. EUGENIO AGUILAR SANTELISES 
~ DIRo GRAL. DE SEÑALAMIENT® MARITIMO 
,;. ']EFE DEL DEPTO. DE PROYECTOS E 

. INGENIERIA 
EUGENIA 197 -4 ~ 
MEXICO 12, O~ F. 

Te1.590.43.05 
.. 

2. ARTURO ALMARAZ C.· 
. ASEGURADORA MEXICANA S.A.· 
GERENTE DE.INGENIERIA E 
INSPECCIIONES 
Plaza Ferrocarril Nd'. 9 Edif. A González 67 
M~xico, O • F • 
Tel. 546.06.32 

3. MARTHÁ ANDRADE GARCIA 
. DIRECCION GRAL. DE SEÑALAMIENTO.· . _ 

MARITIMO 
ANALISTA DE PRECIOS 
EUGENIA 197 -4 ° .. 
MEXICO 12, D.F. 
TEL. 590.43.05 · 

.; 4. MIGUEL ANGEL ARREDONDO OSUNA 
CONSTRUCCION, TALLER Y ESTl.DIOS S.A. 
INGENIERO SUPERVISOR DE OBRAS 
CALLE 7 # 85-B 
SN. PEDJLO DE LOS PINOS 
MEXICO 8, D. F. , 
TEL. 516.08.10 

S. LUIS MANUEL ARELLANO BERNAL 
. DIR. GRAL. O E SEÑALAMIENTO MARITIMO 
s. e~ T. 
JEFE DE LA OFI. DE TRANSPORTES 
EUGENIA 197-4 o 

MEICO 12, D.F. 
TEL. 590.42.84 

6. TOMAS ASNAR 
PEMEX 

.. 

· Gral. J.M. Parras 721 Edif.31~-B 
Depto. 104 
FRACC. LA VALENCIANA 
MEXICO 9, D.F. 

Concepción Beistegui 619 -3 
México 13, D.F. · 

Hidalgo 58-4 
Col. Arag6n _ 
México 14, D.F. 
Tel. 577. 85. 63 

Av. 3 # 62 
Sn. Pedro de los Pinos 
México 18, D. F o 

. Tel. 515 .1112 

Cerrada de Víctor Hugo 15 ~ .. 
CoL Niños Héroes de Chapultepec 
México, D. F. 
Tel. 579 • 22. 88 

AUXILIAR ADMINISTRADOR OBRAS MARITIMAS 
MARINA NAL. 329 EQIF .• _.b .;.Í0"'--0 

_________ _ 

MEXICO 17, D.F • 
. TEL. 2504303 

7 ~ MANUEL CARDENAS DEL RIO 
. D IR. GRAL. DE SEÑALAMIENTO MARiTIMO 

OFICINA DE CONTABILIDAD Y PRESUPUESTO 
EUGENIA 197 -4 o MEXICO 12, D. F o 

Ote. 154 # 1671-2 
Col. Escuadrón 201 
México 13, D.F. 
Tel. 670.14.67 



8. RUBEN CASTILLEJOS SOSA 
DIR •. GRAL. DE OBRAS MARITIMAS 
AUX. TECNICO EN ING. CIV. 
INSURGENTES SUR 465 

. . ·;.MEX.IC0-7, D.F. 
TEL. 564. 51. 01 

9. JOSE CEPEDA PACHUCA 
DIR. GRAL. DE OPERACION PORTUARIA 
ANALISTA DEPTO. DE PLANEACION 
EUGENIA 197-3° 
COL. NARVARTE. 
MEXICO 12, D. F • 
TEL. 590.42.85 

10. PEDRO CONTRERAS CISNEROS 
DEPAFtTAMENTO DE PESCA 
TECNICO 
AL VARO OBREGON 269 
MEICO, D.F. 
Tel. 511.14.14 

11. IGNACIO DE VELASCO R. 
FONDO NACIONALPARA LOS DESARROLLOS 
PORTUARIOS 
PRESIDENTE MASARYK Y TORCUATO TAZO 
COL. POLANCO 
MEXICO, D.F. 

12. HUMBERTO DOLORES-VAZQUEZ 
DIRECCION GENERAL DE OPERACION 
PORTUARIA 
EUGENIA 197 ~3° 
México 12, D.F. 

' . . . 

. .. -13. ,.PIONISIO GARCIA A. 
. ENEP ACATLAN 

UNAM 
TEL. 373.23.99 EXT. 152 

14. RICARDO GARCIA MEDNIVIL 
FERTILIZANTES MEXICANOS S.A. 
ANALISTA "B" 
AV. ZACATECAS N0.80 
COL. ROMA 
MEXICO 7, D. F. 
TEL.S84. 45.33 EXT. 283 

15. AMADEO GOMEZ GARRIDO 

El Cántaro 33-C-106 
Villa Coapa .. 
México 22, D.F. 
Tel • 594.18. 61 

Escorpio S Depto. 8 
Col. Prado Churubusco 
México 13, D • F. 
Tel. S 81. 33. 00 

Balmaceda 15-3 
Col. postal _ .. 
México 13, D.F. 

Patricio Sanz 1802-502 
Col. Del Vall~ 
México 12, D.F. 
Tel. 534.47.16 

Lago Rasimeno 38-9 
Col. Anahúac 
México 17, D.F. 

,, ....... ~ ~ .. o"¡¡l,v. 

Playa Pie de la Cuesta 185-8 . 
Col. Reforma Ixtacihuatl 

. México 13, D.F .. 

Retorno 105 de Qte. 160 _No.l2 
Unidad Modelo 
México 13, DF •. 
Tel. 581.11. 36 

FONDEPORT Av. Amsterdam 218-502 
GERENTE DE ADMINISTRARICON PORTUARIA Col. Hipéxlromo Condesa 
MARTIN ME1\!DA.LDE 1348 
COL. DEL VALLE MEXICO 12, D.F. 
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16. ARMAN) O GONZALEZ FERNANDEZ 
. FONDO PARA DESARROLLOS PORTUARIOS · 

. ·-· MARTIN'MEND ALOE .. 
COL •. DEL VALLE . 
TEL~SS9. 85.55. 

p. LUIS JORGE GONZALEZ MORENO 
UNION DE PROFESORES 
FACULTAD DE INGENIERIA UNAM . 
TEL. 

18. LUIS GUTIERREZ GONZALEZ. 
DIRECCION GENERAL DE SEÑALAMIENTO 
MARITIMO · 
A V. EUGENIA 197 -4 o 

· MEXICO 12, D.F. 
TEL .590. 43.05 

19. ROBERTO GUTIERREZ TORES 
DEPARTAMENTO DE PESCA 
AV. ALVARO OBREGON ESQ. VALLADOLID 

. MEXICO,D. F. 
TEL. 511.14.14 

20. FERNANDO HERNANDEZ DE LABRA · 
CAMARA NACIONAL COORDINADORA DE 
PUERTOS-
CUERNA VACA NO. 5 
COL. CONDESA 
MEXICO ll, o·. F. 
TEL.553.17 .68 

~1. GUSTAVO ALBERTO IERNANDEZ ROBLES 
CONSTRUCTORA GAHR, S.A. 

JUAN DE OCA NO. 11 
MEXICO 12, D.F. 
TEL.588. 04.00 EXT.37 

22.MARIO JUAREZ RAMIREZ 
LABORA TORIO DE HIDRAULICA 
ESIA 
UNIDAD PROFESIONAL ZACATENCO 
MEXICO 14, D.F. -., 
TEL •. _$86.54. 7Q. _ .. :_ -_, :' ... _. 

23. LUIS LEON RUIZ 
SECRETARIA DE MARINA 
AZUETA NO. 9 
MEXICO 1, D. F. 
TEL .546. 50.47 

.. , .... ,· ' 
_ ... ; ·'. ' 

'·• 

Londres 204-3 
Col. Juárez 
México, D. F. 
TEL. 511.71. 85 

Filadelphia 128-402 
Col. Nápoles 
México, D • F • 
Tel. 548.22. 89 

Calle Bonifacio Salinas 34 
Col. Revolución 

· Tel. 7 89. 30. 08 

Guerrero 325- F -1024 
·Col. Nonoalco Tlatelolcó 
México 3, D. F.. · 
Tel. 553.17.68 

Juan dé Oca No. li 
Col. Narvarte 
México 12, D.F. 
Tel. 579.83.91 

LAGO Argentina 16· 
Col. Argentina 
México 17, D • F • 
Te. 399 ~ 31. 7 3 

Juárez 209 
Col. Tlalpán 
México 22, D. F ~ 
Tel. 573.36.68 
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24. PEDRO LOPEZ ESPERAÑZA . . . . .... 
SECRETARIA DE COMUNÍCACÍONES Y 
TRANSPORTES 
Eugenia 197 
MEXICO 12, D. F. 
TEL.590.43. 74 

25. BARTOLOME LOPEZ RUIZ 
PE MEX 
MARINA NAL. 329 GERENCIA PE MARINA 
MEXICO 17, D.F. 
TEL. 531. 62. 50 

Cedro 107-7 
Col. Sta. Ma. la Ribera::;o 
México 4, D • F ~ 
Tel. 547.7 8. 95 

26. LUIS MARTINEZ ALAMO Corregidora 203 
DIRECCION GENERAL DE OBRAS MARITIMAS . Col. Sn. Jerónimo 
INSURGENTES SUR 465 México 20, D.F. 
MEXICOll, D.F. Tel. 595.14.52 
TEL. 564.53.57 

27. SILVESTRE MAYA SALGADO 
DIRECG ON GENERAL DE SEÑALAMIENTO 
MARITIMO 
S. C. T. 
Eugenia No. 197 -4 o 

MEXICO 12, D.F. 
TEL. 590.42.15 

Av. Chapultepec 37-26 
Col. Centro 
México 1? D • F. 
Tel. 588.59. fJ7 

28. MAURO MONET MIRANDA MATAMOROS Vía Lacta 49-4 
DESPACHO MAURO MIRANDA M Y ASOCIADOS Col. Prado Ci:Úrubusco 
CALLE 16 OESTE NO. T 1-23 DESP.23 México 13,D.F. 
PANAMA, PANAMA Tel. 
TEL. 23. 88.13 

29. JAVIER MOLINA RIQUELME 

30. SERGIO MORALES A. 
FERTIMEX 
ZACATECAS Y CORDOBA NO. 80 
COL~ ROMA 
MEXICO 7, D • F. 
TEL. 584. 58.18. 

31. DA VID MORALES MORALES 
CENTRO REGIONALrE ENSEÑANZA TECNICA 
INDUSTRIAL DEL SOCOHUSCO 
Km. 2 Carr. Tapachulél, Pto. Madero 
TAPACHULA, ·.CHIS. 
TEL.62TOO' 

Pople 39-2 
Sta.·· Mao Insurgentes 
México 4, D.F. 
Tel. 583.72.91 

Calle 24 M 17. L 1 
Col. Oriental Rodf:!O· 
México 9, D • F. ! 

Tel. 55 8. 37. 84 
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32. JORGE MORENO JIMENEZ José Ma •. Rico .123-,$02 !B 
DIRECCION GENERAL DE SEÑALAMIENTO MARI COL.. DEL \\:LLE. 
TIMO DE LA S. C. T. MEXICO 12, D.:F; •. 
EUGENIA 197-4 o TEL. 524. 20. 66 

·COL. VERTIZ NARVARTE ·. 
MEXICO 12, D. F. 
TEL. 590.42.93 

:33. ALFREDO NARVAEZ ROBLES 
FONDO NACIONAL PARA LOS DESARROIJLOS 
PORTUARIOS 

· ·MARTIN MENDALDE 134·8 
COL. DEL.VALLE 
MEXICO 12, D.F. 
TEL. 559.85.55 

::34. ]OSE LUIS NIÑO URIBE 
DIRECCION GENERALDE SEÑALAMIENTO.· 
MARITIMO S. C. T. 
EUGENIA NO. 197 -4 o 

MEXICO 12, O. F. · 
TEL. 590.43. OS 

:BS. TITO C. PACHECO CORTES 
DIRECCION GENERAL DE SEÑALAMIENTO 
PORTUARIO 
EUfC.ENIA 197 

o 

Manuel G1z. 89 .E.di{. ·manJaUUJ>-ª§ 
;Entrada E :819 ·· 
'IT'lateldlco 
!México '3, ·n. ~E. 
Tel. 597 .• 30.. 7.9 

Matagalpa·.949 
Col. Lindavlsta 
México 14, DF... 
Tel. 586.12 .• 9.6 

MEXICO.l2, O. F. ··:__ ___________ _:___ ______ ~---
TEé-;-59t>-;;-4-3-;-(')S-

36. JORGE PALMA GOMEZ . 
DIRECCION GENERAL DE SEÑALAMIENTO 
MARITIMO S. C • T. 
EUGENIA 197 -4 o 

MEXICO 12, O. F. 
TEL. 590.43.27 

37. RAMON GILBERTO PALMA REYES 
. LIVERPOOL 17 4 

COL. JUAREZ 
. MEXICO 6, 0.; F. 

TEL. 533.59.75 

38. LUIS GABRIEL RAMIREZ .:MONTES 
DEPARTAMENTO DE :PESCA 
A V. AL VARO OBREGON ESQ. VALLAID:OLID 
HIPODROMO CONDESA . 
MEXICO,D. F.· 
TEL. 511.14 .. 14 

.:Mixtecas 93 L..:·8 
~Col •. Ajus.co 
:-MéxicoJ2~ .. n .. ·F.. 

~shi:ller .:227 -d.8 
:México:s, :E>,. F'. 
··y 1· ··s 31 4· .... -A4 - e '" . - . •. ~-··t-t. 

:.~· 



39. MELCHOR RETA CHAVEZ 
. 'AV. CENTRAL B, 25 
; MORELIA, MICH. 
TEL. 26158 

40. JORGE FRANCISCO REYNOSO ROJAS 
COMISION NACIONAL COORDINADORA 
DE PUERTOS 
CUERNAVACA N0.3 
COL. CONDESA·-· 
MEXICO 11, D.F. 

· · TEL. Sil. 28.02 

41 •. FAUSTO RIVERA CARBONELL --· 
FERTILIZANTES MEXICANOS S.A. 
ZACATECAS 80 
MEXIC07, D.F. 

. . TEL. 584.45.33 EXT .180 

42. GERARDO ,ROORIGUEZ MARTINEZ 
P. DE LA REFORMA 616 -1606 
MEXICO, D.F. . 

. TEL. 529.90.80 EXT. 1606 

43. J. JUAN RODRIGUEZ NAVA. 
COMISION NACIONAL COORDINADORA 
CUERNA VACA NO. 5 
COL. CONDESA 
MEXICO 11, D.F. 
TEL. 553. 87.11 

44. MSRIO JAVIER RODRIGUEZ PEREZ 
SECRETARIA DE PROGRAMACION Y 
PRESUPUESTO 

6 

D IRECCION DE INVERSIONES .PUBLICAS 
IZAZAGA 38. 
MEXICO·l, D.F. 
TEL.585. 24.74 

o 

Azores 309 
Col. Portales. 

· México 13, D • F • 
Tel. 532.97.72 

'/ 
1 

Tajín 349-3 
Col. Narvarte 

· México 12, D • F • 
· Tel. 523.97.79 

Puebla 26-1 
México 7, D.F 

. Tel. Sll.l2.63 

Elena 17 Depto. 5 
Col. Nativitas 
México 13, D.F. 
Tel. 696.22.30 

45. CESAR ROJAS CAMPUZANO -Chihuahua 213 · 
. DIRECCION GENERAL DE SEÑALAMIENTO México 7, D.F. 

MARITIMO S.C • T. 
EUGENIA NO. 197 -4 o 

MEXICO 12, D.F. 
TEL. 590.43.-27 

46. IGNACIO RUANO LUNA 
S. CT. 
SUBSECRETARIA DE PUERTOS Y MANIRA 
:MERCANTE 

- EUGENIA 197 
MEXICO 12, D.F. 
rr~1 __c;on AQ "7A. 

Av. Hidalgo 15 A 
Sta. Ma. Haztahuacan 
México, D • F • 
Tel. ó91. ó9. 08 

•• .•. 
' 
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47. LUIS D. SALASTORREA 
DIRECCION GENERAL DE SEÑALAMIENTO 
MARITIMO 
EUGENIA 197 -4 o 

MEXICO 13' D.F . 
. TEL. 579.24.13 

48. MAXIMINO GABINO SANTIAGO PALMA 
·LABORATORIO DE INGENIERIA HIDRAULICA 

I. P. N •. 
UNIDAD PROFESIONAL ZACATENCO 
MEXICO 14, D.F. 
TEL. 586.54.70 

49. SIL VERlO GERARDO TOVAR LARREA 
J, DIR,ECCION GENERAL DE OPERACION 
POR T.UARIA . .. 
EUGENIA 197-3° 
MEXICO 12, D.F. 
TEL. 590.43. 81 

SO. JOSE LUIS VELAZQUEZ TLAPANCO 
DIRECCION GENERAL DE OBRAS MARITIMAS 
INSURGENTES SUR 465 
MEXICO , D. F. 
TEL. 564.72.78 

51. CARLOS MARIO VILLARELLO CABRERA 
COMISION NACIONAL COORDINADORA DE 
PUERTOS 
CUERNA VACA No. S 
MEXICO 11, D.F. 
TEL. 511.28.02 

·52. HUMBERTOZOREDA M. 
ASEGURADORA MEXICANA S.A. 
PLAZA FERROCARRIL NO. 9 (EDIF •. 

. A. GONZALEZ N0.67) 
MEXICU, D.F. 
TEL. 546.06.32 

Presa 163-3 
Sn. Jerónimo__ .. 
México 20, D • F. · 
Tel. 595.76.26 

Viperita 15 
Col. El Manto 
México, D. F • 

.... 1 i -~· .. : ·~ . . . 

Antoniq Solís 111-A -5 
Col. Obrera 
México 8, D F. 
Tel. 519.10.63 

Av. Sta. Bárbara 156 
Col. Planetario Lindavista 
M~xico 14, D.F. 

Isla Sta. Cruz 24 
Col. Prado Vallejo 
M~xico, D • F • 

Canadá 57 
Col. Coyoacán 
México 21, D.F • 
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