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A :  ivilembros del Senado Académico

De Comité de Aruntos Académicos

..

Asunto: Estcblecimiento de un Instituto de Transportacién

El Senado Académico acordd remitir al Comité de Asuntos Acodémicos para
su consideracién y recomendaciones la Propuesta de la Focultad de Ingenierla para
el Esteblecimiento de un Instituto de Transportacién.

Después de estudiar la propuesta sometida, después de deliberar en detalle
sobre la misma durante varics reuniones del Comité y después de discutir con el
Decano de Ingenierfa cigunos detalles e implicaciones relacionados con el Instituto
de rcferencia, el Comité de Asuntos Académicos concluye y recomiendo lo siguiente:

Recomendamos que se acepte la peticién de la Focultad de Ingenierfa por las
siguientes razones:

1. Serfa una magnffica oportunidad pera que el Colegio tome participacién

activa en los problemas de transportacién y de carreteros de Puerto Rico.,

Existe una gran deficiencia en la preparacién de técnicos en estos disciplinas.

Los egencies que bregan con transportacién tienen que recurrir constante-

mente a consultores pera realizar los estudios pertinentes.

2. Se podrlan desarroliar técnices e investigaciones sobre las caracterlsticos

especiales de Fuerto Rico sin tener que adoptar normas de ofros pafses que no

son necesariamente aplicables a Puerto Rico.
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3. Hay una magnifica oportunided de obtener fondos federales., El gobierno
federal, mediante legislccidn ho aprobedo la concesién de fondos a universi=
dades para investigaciones y entrenamiento de personcl en esta &rea,
4, Serfa recomendcble crear un organismo de esta naturaleza para enfocar
los problemas de transportacién desde el punto de vista social, econdmico,
flsico, etc., por lo cual mucho de nuesire profescrede g:e tiene preocupa=
ciones sobre el particulor podria participar ectivamente, Esto ayudarfa
grandemente a la integracién de la ldbor académica y de investigacién de los
diferentes Departamentos.
5. Existen Institutos de Transportacién en muches universidades tales como el
de Tejos, Northwestern, Cornell, Cclifornia, Purdue y MIT, los cuales estén
realizando una lcbor sobresaliente. Las agencics usan estas Universidades
para sus estudios, lo cual redunda en beneficio de todos al producir informa=
cién y técnicas valiosas a la vez que se prepora més y mejor personal técnico,
6. El liderato e iniciativa en estas @reas debe ser nuestro,

Respetuosamente sometido,

COMITE DE ASUNTOS ACADEMICOS

v/r% ’/a/ng’f ’/’@ /

Presidente . 4 ,/ i

9 de octubre de 1969

/ian
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A PROPOSAL TQ ESTABLISH A TRANSPORTATION

INSTITUTE



INTROOUCTION

Puerto Rlce cccupice a unlqus positioh ta the world today. 7 The
extracrdinary transformation of an overnopulatad tropleal land .l/

with meager natural resovrces spells hope for ather developing coun-

" ttles In Asla, Afrlea and Latin America whose populstion growth

demands the maximum use of their resources, Thousands of foreign
obsgervers have visited the island to learn and to carry back home ‘
Information on the methods and techniques that have made possible I:h:L
progress achleved, Soma of ‘the indicstors ¢f socio=economic progres
where outstanding change has occurred are in the per capita income,
gross national prcduc_t. life expectancy, literacy, motor vehicle reglsl:r%-—

tton, kilometers of roads, birth rate and deakh rate,

Y/ The density of population is about 800 persons per squate mile
equivalent to a 1968 population of £,735, 000 in an area of
3435 square mlles, |

2/ IIEM. 1340 1965 mated 1362
Per capita income (1965
prices) $263 $884 $ 1100

Gross Natlonal product .

(1965 prices} (millions) 659,1 2720,.5 3300
Life Expectancy (yoars) 46 69,9 70
Literacy 68.5% 87% B7%




There had also occurred a tremendous growih in the construction

industry and in our wbanlzation rate. The physical growth of Puerto \

Rico , measured in terms of construction projects can be linked to \

the enginzering field. Roads, expressways, ports, alrports, housing

developments, recreational areas,. Industrial buildlngs,'condominlums

etc. . have thelr birth in the drafting and design tables, Our Englneer-—l

ing School has served well toward this end, but the time has coms whe
a deeper and wider knowladge of the discipiines and new technologies
lnvolved have to be devélc:oped in order to arrive at solutlons that are
more integrated, sound and longer lasting. We mean by this that no
longer can the solutions be based in an engineering approach only but
that they have to be coordinated with the soclal sclences to cope with
the needs, desires and aspirations of the people; with the economics
fleld tn order to achieve greater productivity with less cost; with the

planning field in order to gulds and shape the growth; with the cultural

forces in order to produce solutions that are fltted tc our ways of belng

\

2/ cont,

item, 1940 1965 Egtimated 196
Motor vehicle registeation 26,847 318,809 473,000
Roads (kms) 2,394 5,294 §,200
Birth rate (per 100 pop) 39.0 31,1 30
Death rate (per 100 pop.) 18.0 6.4 5.4

Population (thousands) 1,869 2,664 2, 736




-
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and customs et, all,
Furthermore, the resulting mathods and techniques could be fitted

to areas in the United States to Latin America and other countries with

characteristics similar to ours. Our contrlbution can be great if wel

take

the necessary initlative by creating the corresponding teaching and

research bodies that will devote themselves to the study and analysis
the current and future problems that need to be solved in order to
achieve the desired balanced between growth and services and faclllties.

Steps have been taken toward this end by the creation of the Water

Resources Institute at the School of Engineerlng. The next steps which

we ahalyze here, should be the creation of a construction institute and

a transportation institute in the School of Engineering.

TRANSFORTATION INSTITUTE

Transportation Criteria

The mobility of people and goods is a prerequisite for a conttnzous

growth and for greater economic productivity. Mobility is a bindin

force t_hat gives coherence and meantng to the numerous soctal and

economic forces that unite the urban and rural areas and the people that

live in them,

The task of transportation is to move people and goods from place

3/ Humanities, publlc health, education , business, public
adminlstration, law, natural sclences, architecture, etc.
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promote an orderly and efficient use of the land., The channels must

~ alrplanes, ships, conveyors and slmilar. mechanical devices., The

-4

to place. There should be a balance of the public services with the
private rights of access and movement and the tastes and preferences

of the people with respect to mode of travel, route, comfort and cost.

There are three main factors to be considered in tr ansportatlon that is
the user, the channels of movement and the terminals and the modes
of ransportation.

The user moves for the purpose of work, businass, shopping, re~

creation, school, etc . He must have dlfferqnt cholces as to the mode

of travel and the route, The user has some physical and emotional

characteristics that must be understood.

The channels of transportation may be by alr, water or highways.

The termlna]é include the ports, alrports, parking places, garages ard
simlilar facilitles. The spatlal organlzation and distributlon of this
channels of transportation must serve the different land uses and the

same time must shape and gulde the future development In order to

be able to handle traffic at a reasgonable cost with relative convenience,
safety and comfort.

The modes of transportatlon are the automoblles, buses, trucks,

pedestrian or moving by foot ls another mode of transﬁortatlon.




All the factors mentioned should be considered together because
transportation Ls a comprehensive system of interrelated activities.

There should be recognition of the importance of land uses, demogra~

phic and social characteristics and cornisumer cholces in determining
transportation requirements. Above all there should be a continuous
evaluation of present modes and techniques and the evaluation of new
ones to deal with the changing technology and the soclo-economic ‘
change occuring. |
The transportation system must bz regional and multlpurpose Ln scope
50 as to serve well the needs and desires of our ever growlng population,
the rapid increase in automobile registration and travel, the increasln+
urbantzation rate with the related land uses, and the development of new
industrial, commercial and recreation areas . The transportation systjm
must reflect the structure, economy, functions and spectal characterlstics

of the areas they serve, ‘

Transportation in Puerto Rico

Puerto Rico depends on air, water and surface transportation for tke
movement of persons and goods. Puerto Rico must seek overseas for
the larger part of its consumer goods and raw materials, as well as fo;‘

buyers for its industrial and agricultural products.
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Cheap efficient land transportation is necessgary to link different points
in the Island and to provide and adequate flow of goods and services.
Air and sea transportation must be brought to a maximum efficiency and

economy to offset the disadvantages of the ocean barrler that separates

Puerto Rico from the mainland.
Air transportation has grown very rapldly. The Puerto Rico Interna-
tlonal Airport, built in the year 1955 to serve for a period of 20 years|

has surpassed the most conservative passenger projectionsﬁ( The

alrport terminal building has been expanded and a new runway is under
constructlon. There are also plans for a second intarnatlonal airport
at the Southern part of the Island. Thz Mayaguez and Ponce Airports |
have also had a trmendous increase in alr traffic which has surpassed
all calculations. There has been a considerable increase in the number
of private planes and several small airports have been constructed.
All this factors have to be evaluated and continous research is
needed to determlne the effects of this trend in the land uses, the

economy and other modes of transportation

Water transportation has also envolved rapidly in the last years.,
The use of vans and containers has improved and accelerated the hand-

ling of cargo. The construction of new facilities include the Puerto

i/ Durtng the first half of the year 1968 more than 2,000,000 passengers
moved throught the P. R. International Airport, This surpasses the
estimates made for 1980.
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Nuevo Terminal with new berths for 13 ships, development of 535 ‘

acres of land, buildings for wholesalers and exporters, feed mills

and grain elevators and the corresponding parking and truck termlnal%.
The use of heavy trucks for the transportation of goods to other towns

and citles bring problems of congestion and waar of the exlisting roads

This has to be evaluated from the structural and geometric highway defsign

point of view and as a regional planning problem. There has to bz a cost

allocation analysls to determine the share of the cost of highways by the

different users.

The ports at Ponce and Mayaguez do not handle snough cargo to

make them self sufficient. The number of employees working in thes
ports have been reducted to a minlmum creating problems for the famIles
that made a living from this source.

Water transportation should be also evaluated for tourism development.
The coast line of P uerto Rico is a great asset that has to be eXploredrfor
this purpose. There is also the possibility of uslng water transport%tion
for passengers especlally in the San Juan Metropolitan Area.

Surface transportation is one of our greatest problems., Research=
and analysis are urgently needed Ln these fleld. ‘

By the year 1950 .'we had only 57,120 motor vehicles In our roads.
This number increased to 473,000 according to the latest figures. Tje
projections are for 1,000,000 vehicles in the year 1986, In constract

with this rapid increase in vehicle registration, our road network is ‘

basically the same,
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The increase has occured mainly in the municipal system that
glves access to rural areas, There are only some 820 kilometers
of primary highways and 1930 kilometers of secondary highways, ‘
These roads do not meet the design standards for speed and safety
according to the traffic volumes handled, &/ The new roads constru%-
ted - Aguadilla to San German, Humacao to Juncos, R{o Piedras to |
Fajardo, do not have conirol of access, a feature that makes them local
roads in a short period of time becauss of the accelerated marginal dlve—-

lopment, |

There is also the problem of rising costs in construction, New '
methods and materials should be developed to lower this costs., Here
is a wide fleld for research,

The Role of the Transportation Institute

The toplcs discussed reveal that there are many problems to be

solved in the transportation field.
No longer can we tackle the transportation problem as a separate
one. The other disciplines have to come into the picture so as to

analyze the transportation problem in all its perspective,

In Puerto Rico, as well as in the United States fi/: there are not
enough engineers and technicians trained in the transportation field.
First,there is the need to establish a training program 7-/ with the perk

tlnent courses instruction according to the latest criteria and knowle ge,

5/ Exeptions on a few kilometers of expressways constructed in the San
Juan Metropolitan Area.,
8/ There is a.need of 3,000 traffic engineers in the United States.
%/ The proposal for the curriculum in highway and transportation witl}
be presented separately,



-

Second; there is the need of constant research, We must find
new ways and solutions applicable to Puerto Rico. As mentioned

before, these findings could be aventually adapted to areas inhabited

by Puerto Ricans in the United States and do simllar areas in Latin
America.

Aside from some-courses on highways and some work done by th

()

Soils and Highway Laboratory nothing is being done in Puerto Rico

towards an integrated research analysis for finding new solutions to our

transportation probiems. The need for expanded research has been recog=-

nized in the United States and there are proposals for the creation of

similar Research Institutes,
The Transportation Institute can make a great contribution In variLus

flelds, We will analyze the types of problem areas and how the transport-

ation Institute fits into them.

Planning Areas

Planning may be defined as the preparation for actlon, the gathering

of the pertinent Information and fact and the evaluation of them establish-
Ing goals for the future, It consists of four basic steps; survey and

analysis, goal formulation, plan preparation and plan effectuation.




e

-~ 10 -

In relation to the transportation planning, the Transportatlion Ins-
titute can work in the development of new statlstical and computer
methods for determining and predicting the generation of traffic by

the different land uses and the distribution of this traffic in the

different roads and streets. As it is known, some types of land uses
such as commercial areas and industrial sites, generate considerable

amounts of trafflc, The urban areas are choked with trafflc because

of the same intense use of land, The so called master plans for deve=
lopment have been used to guide the growth but a more detalled analyles
Ls needed of the before and after effects of traffic, We see the urban
sprawl and feel the traffic problems but we are not analyzing past expe~

rience to avoid the same mistakes, In other words, we have our eyes

opened but we are not seelng,

There has to be a real insight of the problems, what causes them,
what can be done to channelize the growth in a more effective way and

to avoid the "learn as you go" process.

It is also evldent that the analysis of transportation abroad varies

ty of impacts of the transportation systems which have been termed
"social consequences" has not received adequate treatment in the
planning and evaluation processes. The tendency has been to examje
the many types of social consequencas as response to complaintés an
criticism . The resuilts of this incomplete analyses is that transporta}ion

planners frequently find themselves trying to amellorate undesirable
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consequences while they contlnue to find difficulty ls presenting more

favorable economic and social effects.

The Transportation Institute can work together with the soclal
sclentists and economlsts, Ln evaluating existing methodologles for
alternative transportation plans. Techniques must be developed for

continuously rating the performance of the transportation systems,

It can get deep into the current criteria and use of data, for deter-
mining its flaws, This can be done with the agencies concerned OL a
mutual agreement bases as will be explalned later, ‘

A second frame for Investigatlon and research can be the evalPa-
tlon of plans in terms of the relative values of the returns resulting
from the resource investments or the lnput output relationships, Qf
particular Interest can be the evaluation of the constructlon of munlcl-
pal roads when the population 1s moving to the urban areas and wWen
agricultural production is not slgnlficant, Many of the new rural A_oads
belng constructed might not be needed shortly. By the same token,
road life studles are needed to find out the best methods of construction
that will cost less ln the long run, The reconstruction programs are

taking more than their share in the highway programs, at the pras%nt time .
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The research has to be focused upon the process of transportatloT

plan evaluation and upon strategles for improving it. The evaluation

values, goals, objectives as well as the characteristics of the envl-

ronment and the avallable transportation alternatives may result dif= |

ferent from the criteria now belng used and may even be different for .

each region of Puerto Rico, The above mentioned research approaches

apply to alr, water and surface transportation, each one on its own |
perspective but integrated to the others,

The scope of this type of research, ln the transportation plannln#
fleld, falls within the abllities and the ILnltlative of the avallable re Eearch
personnel for the institute but we feel that soclal sclentlsts and eajxcr

mlsts will be more than willing to undertake this type of research,

Scopomics and Finance ‘
Puerto Rico has to use its resources in the most efficlent and wlsaTt
way. Each year a large portion of our budget 1s used for trans tlon

systems,. They will be require about 2.5 billion dellars up to the year 1968.

10/ 13,1% of budget devoted to transportation and communication,
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The present programs of the Puerto Rico Highway Authority contem-
plate an average cost of $70 millions per year. The source of these

funds are the gascline tax, federal contributions, general fund apportipn-

ments and bonds. According to the studies conducted these funds will
not allow the construction programs needed,

There should be an evaluation, which can be conducted by the
Transportatlon Institute , - of new methods for the collectlon of funds

for highways such as a revislon of the taxes to highway users. The

Institute can also evaluate the distribution of funds to the various
systems based on the criteria mentloned under transportation planning.
Benefit - | cost analysls and related methodologles are common rn‘ thod
for applying a criterla of efflclency. This too has to be examined inthe
light of consequences of intangibles that cannot be measured qu
vely, For example; In the analysis, the asthetic lmpacts; the effects on
human actlvities when resldentlal, institutlional and recreational areas is
taken for highways; and the creatlon of physical barrier in urban areaj
are not fully evaluated. Many projects are also being “de scenh'allzeF“
so as to give the lsland an equal share of the progress, but the econo-
mic and flnancial results of these actlvities or policles, good or bad,
s not realized or determined untll the programs succeed or fail, The#e
seems to be a day by day approach toward this evaluatlon and we cjn-—

sider that this is a natural or expected reason because of the gsame |

accelerated development,
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Here is where the University, and its Transportation Institute could

provide a breathing space for the government by providing the neces-

sary evaluation, calm and sound.

Also, the Instltute could go Into examining the costs of transport~
ation and exploring new ways of handling and transporting cargo that
can beneflt the private enterprise. Contalnerlzatlon, the use of pipe-

lines and bulk handling could be explored further,

Surveying, mapplng and exploration

We have been using the traditlonal methods of tape and transit
for the location and improvement of our roads, ports and alrports,

The technologlcal advances that have been made in photogrammetry

and computers must be used now to keep  pace with modern methods,
Here we need to train engineers and technlclans in thls fleld to get
the most of our human resources. (This will be proposed separately

in the proposed curriculum),

Photogrammetry Ls also belng widely used in the United States for
determining sources field materials., This is of great impertancs to
wcelar-t> pur construction programs.

The proposed Institute can begin tn-these fields by gathering the

necesgsary equipment and researches to train the students and even

englneers and technicians that are already working on surveying,

mapping and exploration.
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Seminars and special iraining programs can be prepared for these

purposes. The governmental agencles have shown great Interest in |

these tralning pregrams.

Highway Deslign l

It is necessary to have a greater knowledge of the driver, the

vehicle and the road characteristics, in order to design the roads

properly to increase thelr safely, comfori and convenience., f
|

Puerto Rico has a greater d=ath rate per vehicle mile 11/ than

the United States, Last yvear there were 45C deaths ln our roads and the
rate continues increasing, Research s needed to determine and know the

real causes behind these accidents,

The new types of vehlcles, especially large trucks, have a deéter~
mining effects on the elemanis of geometrlc desicn of highways anI
structures, The same occiirs with the new vesgels being designed for
cargo iransporcaiion and new types of airplanes that are in the dra 'tlng
table, We must be awere of these changes, thru the Institute, to advise

and warn the agencies of the changas thal cer: be foregeen

and

11}/ Death rate per 100 milllon vehlcle miles In 19 41in U.S, 5.6
inp,.. 11,6 /
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Structures and Materials

As previously mentioned, the cost of construction is rising every
year In Puerto Rico, We must find new and better materlals for the

constructlon of transportation facillties, This will have to be carefully

studied because we are limlted to our own resources. Recent investl-
gatlons have found that our beaches are being damaged by the contlnuFus
extraction of sand. Recently, new light weight aggregates have been
developed but at a higher cost, Research must be continued to develop

new materials at a lower cost,

New constructing methods for roads, bridges, etc,, that will ingure
safety and beauty as well as speed in constructlon must be also dev%-
loped. Englneers and architects must work together toward this BHCL
These disciplines don't seen to have a common end now.

The ideas mentloned before are only a first hand approach indlci-
ting the fields where the Institute can work, The number of projects
that can be developed, applicable to Puerto Rico, is large. After th«%

Institute Ls organized; nccordifig to their prigrity, could be'undertaksln.

Some definite projects are already under the Highway Planning
and Research Programs of the Puerto Rico Highway Authority and will

be explained later .
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In summary, the Institute must do the following:
1, Analysis and deslgn of methods and techniques in the field o£|
Transportation.
2. Ewaluate them in the light of present trends and speclal socior—
economic characteristics of Puerto Rico. |
3, Determine the special fields of research that have priority. ‘

4. Organtize the research to be undertaken according to the |

particular interests of the research personnel and funds aval!lable.

AGENCIES THAT CAN BENEFIT FROM THE TRANSPORTATION IN STITUTE

5, &Gstablish publlic relations and coordination,

6, Expand facllities, personnel and projects,

AND SPECIAL AREAS OF RESEARCH |

Puerto Rico Planning Board |

The Puerto Rico Planning Board was created in 1942 for the purchse
of guiding a coordinated - - "~ .° ' adjusted and economic devélop-
ment of Puerto Rico which ,- In  accordance with present and future ‘
needs and human, physical and flnancial resources will best promot}a
the health, safety, morals, order, convenlence, prosperity, defensT.
culture,, economic soundness and general welfare of the present and|
future inhabitants and such efficlency and economy in the process ‘

of the development and In the disiribution of population, of the useé

of land and of public improvement as will tend to create conditions \
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favorable thereto"., This Planning Board prepares also a master plan
"with recommendations for the development of Puerto Rlco and may J
include the general location, character, and extent of the land uses,
minerals, water, vegetation and animal life and their present and ‘
possible future utilization for minlng, power, irrigation, flood controlj.
navigation, instltutional, governmental and public=utility facilities 7nd
operatlons”, }
The Puerto Rico Planning Board has a wide field of responsibilities
as can be seen from the above functions and responsibilities. It is Lhe
coordinating agency for the other government agencies and lnstrumenl:J -
ltles, It furthermore covers the whole island, although some reglonTl

offlces have been established for specific functlons,

In spite of the lack of enough trained engineers and technlcians,:

help. They have the facts, the data but lack new techniques and methods

the Planning Board has done a remarkable job, But {t can use some

for evaluating them. ‘

|
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The Transportation Institute can be of great help, As mentioned

before the Institute can explore the social consequences of the projecfs
related with transportation. it can also develop techniques and criterla
for the evaluation of transportation projects from the location and ‘
geometric design point of view, Furthermore it can go into the analyLls
of the road network , called the Master Plan for Highways which has Wot
been fully revised since its adoption, New routes are being lnclude#

in the Master Plan for Highways which has not been fully reviséd since
its adoptlon, New routes are belng included in the Master Plan without a
deflnite method of analysis that will locate the projects according to

the service they are going to provide.

This can be complemented with the tralning of personael in enough
quantity and quality to evaluate all the transportation aspects.

It Ls well to mention that the Planning Board participated in a
Transportation Study for San Juan, Ponce and Mayaguez at a cost of

more than one million dollars. There is the danger, like with many

other studies conducted by consultants, that they are not kept up
to date because of the same lack of trained personnel. The School OF

Engineering and the Institute can certainly fill this gap.

The Puerto Rico Ports Authority

This government instrumentality deals with ports and alrports in

Puerto Rico.
The Aviation Division promotes and operates the clvil airports a#

San Juan, Ponce, Mayaguez, Aretibo, Fajardo, Viegques and several‘
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other minor alrports., ‘
Puerto Rico has experienced a very rapid rise in the movement of

of air passengers and cargo. The figures keep mounting up and the ‘

facllitles are being expanded as needed, This does not seem to be

a wise pollcy because the efforts may be in the wrong directlon, ‘

There Ls a proposal even for a new international airport at the sourthe*n

part of the island. This has to be evaluated continuously to determine

the effects of this aqtlon on the whole island. Ewven the economic fejslblll-

ty of the airport ltself has to be fully evaluated on the basis of corigln

and destination of passengers and cargo and the frequency of sald trl{as.
The Ports Authority also needs engineers trained Ln the deslgn arJd

planning of airports. This a field where there is practically no speciallst

Ln Puerto Rico.
Furthermore, new methods to construct and maintatn facllitles that

will contlnue to be atractive to tourists should be explored, We hav

i

must keep ahead.

The Marine Divlsion of the Ports Authorlty develops and operatef;
shipping terminal facilities and is responsable for the control and ‘
malntenance of ports. Puerto Rico depends on marine traffic for the
movement of most of the consumer goods and raw materials to and from
the Unlted States. Substantiial investments have been made in terminals
of San Juan, Ponce and Mayaguez.

Facilities have been established for buik handling of cargo, tefml-

nals for trallerships, feed mills and warehouses.
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The effects of this technologlcal changes were first evaluated

on the basis of the effects on employment on the waterfront, Com=-

pensation was given to displaced longshoremen, After this, little
research has been done about the later consequences of these changeT .

New petrochemical industries have been established at new
ones are proposed at Pefiuelas, Guayanilla and Yabucoa.

We are sure that the Transportation Institute can do research In
the maritime transportation fleld. New and cheaper methods of
handling cargo, by bulk or by plpellnes should be investlgated. The
effects of trallers on the roads must be studied. The economlic and
social effects of the operatlon of the different ports must be further
investlgated.,

The Metropolitan Bus Authority

The Metropolitan Bus Authority was formerly a Dlvision of the

Ports Authority. In the year 1957 it was organized as a separate
Autherlty, The main responsibility of this government instrumen-

tality is mass transportation in the San Juan Metropolitan Area,

It uses buses excluslvely for transportation of passengers.

The Bus Authority uses consultants mainly for the determination

of routes of service fares and operation costs. With the rapid expan=-

sion of the San Juan Metropolitan Area this needs continuous revalua‘l:lon.
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Hera, the Engtneering School, with the corresponding tralning of
students on mass transportation, can prepare the urgently needed

engineers and technicians in this fleld.

This becomes more important when the Transportation Study
conducted Ln San Juan recommends a rapid transit transportation sysﬂem
at a estimated cost of 282 milllons dollars, There is also under stud¢
a rail transit system from San Juan to Arecibo. A large number of en~
gineers for planning design, constructlon and maintenance will be ‘
needed,

The Transportation Institute can foster the training of sald personja-
nel thru the corresponding research projects, that can also be conduc-

ted by graduate students,

The fields of research can be the economic feasibility of similar
systems for Ponce and Mayaguez; the effects of other types of public
transport like the "publicos’ the taxi operation; and their share in thL

natlonal economy.,

The Department of Publlic Works

In the year 1965, most of the functions of the Department of Public

Works were transfered to the Puerto Rico Highway Authority, The

Department rematned with the functlons of matntenance of roads,
traffic operations, accident records, the motor vehicle dlvision, ancT

the acquisition of right~of-way for highways.
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The Department is badly in need of traffic engineers and technicians
trained in highways. The duties of traffic operations, maintenance,
accident . analysis, etc.require the most advanced techniques to deal
with the ever changing traffi ¢ conditions,

The Department has done a remarkable job In the gathering of daty

and facts but it has fallen short in the analysis because of the same
lack of techniclans and the turnover of personnel, -Many of the persosz
that became gqualifled to undertake comprehensive studies according tao
the functions were transferred to higher administrative positions.
The Institute can gather copies of all the data and information in the
Department files and evaluate the present situation on the basits of those

facts. Acceptable methods used in the past for gathering information

and new techniques for its evaluation could be developed.

Angther field of research is the effects of land acqulsitlon for
highways on land values. We feel that the government should not be
paying prices for land that it helps itself to create by providing the
necessary acceslibility. The legal aspects of land acquisition and

dedication, the different methods of appralsal could be evaluated.

At the present time, value is determined solely on the market value
approach by simllar sales, and by negotiation' This, we feel, Is 1ea\Jlng
out other considerations in determining values that might have ser!ours

effects on the future due to the scarcity of land area for construction

and development.
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The Puerto Rico Highway Authority

This public corporation and government instrumentality was created
in the year 1965 for the purpose of bulldings highways, bridges, termi-
nals, channels and related facilities, It draws its funds from the gasoli-
ne tax, federal funds, apportionments from the General Fund and bond
emisions.

This entity, we feel, is the one that will benefit the most from the
creation of a Transportation Institute., The research indicated previously
in the fields of planning; geometric design; materials and structures;
surveylng, mapping and photogrammetry; and economics and finance can
be fully used by the Highway Authority.

The Highway Nééds Study recently conducted by this
Authority, at a cost of $325,000, has to be kept up to date. This needs
to be evaluated carefully in viewof the cost of the study. Basically the
study is a highway defficiency study including some recommendation as
to financing. The social aspect is missing and needs further study.

The Author ity also makes studies of truck weight, capacity, volume,
speed, road inventories, road life and others. The analysis of this

information is very defficient because of the lack of trained personnel,
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The Authority sends one or two engineers every other year to study
Trafflc Englneering in the United States, Thls Is a very slow processT
The School of Engineering could provide the courses to traln enough
engineers Ln this field if the proper promotlon is made, ‘
The Transportation Institute can undertake the various fields of ‘
research mentioned. It can make a speclal contributlon by evaluatinﬂ
the present methods used for planning and construction. The field of‘
roadside zonlng and development is a promising one for study and research,
The Authority has also contacted the School of Engineering for the
undertaking of the research projects under the Federal Highway Planning
and Research Program., One of the projects,' Behavior of Asphaltic Cc%n-—

cretes” has funds available in the amount of $9000. Another study i$

the Aggregate Survey for Puerto Rico. The Transportation Institute will

be more than willing to undertake this studles as the flrst projects.

The Bureau of Publle Roads ‘

This ls a Pederal Agency, pertaining to Region No. 1 of the Fed?ral
Bureau of Public Roads, that Ls in charge of administerlng and supervi-
sing the use of federal funds apportioned to Puerto Rico. The avera;e

amount is about 6.4 milllon dollars per year. These funds are used ‘for

land acqulslition, and construction of primary, secondary and urban‘
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They also participate in the Highway Planning and Research Program,
the Screening of Junkyards, Roadslde Adversement Control, and Land-

scaping. Among their functlons is the approval of plans, supervision

of construction and planning,

The Bureau is hiring engineers from Puerto Rico and sending them
for further training in highways in the United States. They are also l+
terested in conducting research studies under the Highway Planning a:d
Research Program. This ls a prerequisite for the apportiogment of Feteral
Funds,

The Institute will aid this agency in the same degree as the High:way

Authority because of the simllarity in functions.

Private Flrms
There are many private firms in Puerto Rico that do consulting work
in the fields of transportation and mostly in the design of highways., |
This flrms get their personnel from other agencies and from abroad. They
are in need of more qualified personnel to do thelir consultant work a
in need of speclalists that wlll perform specific studles and research
pertaining to the many facts of planning, design and construction,
For example, the estimates of the capacity of the highways, aftejf

being designed have to be checked. They depend on the englncers Q.T

the Highway Authority to check the figures. This ts a very slow process
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because of the large amount of work that must be done by a couple of
qualified engineers. The Institute could help in this type of work by ‘
undertaking the necessary revisions with the consent of the agency
concerned. This can accelerate the approval of plans. At the same till\e,
the personnel working on this studies get more training for the general
beneflt of all.

The private firms have to be aware of the Lnformation that is already

avallable. Large amounts of money can be saved by avoiding duplication

of effort, The Institute can gather in its files all the avallable informatlon
as well as a copy of each of the area of interest and make it avallable
to the private firms. This needs a great effort and full cooperation from

the agencles in order to have a complete file of reports, studies and

statistlcs. By the same fact, the Institute can diseminate the informas

tion and reports of interest that have been conducted abroad.

The Mayaquez Campus

The proposed Institute, as has bezn mentioned, can bring together

various disciplines to work comprehensively toward a common end. Ib
will require the participation of soclal scientists, economists, statistl-

cians, planners and othersin the different projects. This will undoubtedly
help the exlstlng courses in the _’Bnglneerlng Departments and other

Departments because it will foster interest and will bring reality into




-~ 48 -

the plcture, A course devoted to the book only is not as good as If
actual experlence from this approach.

The Institute will also be aware at every moment of the flnancial
aid that the Unlversity can get for the purpose of Transportatlc;n' Research.
At the present time we know of federal funds available to Universities
for purposes of research that have or can not be used because there s
nb Transportation Institute formally operating.

The Institute, through the School of Engineering, can certsdinly
become a leading entity in the ransportation field, The undertaking of
semlnars and special courses, and bringing the top best lecturers in
this field to P. R. wili undoubtedly craate the right ciimate for asum-~

ing a leading role in transportation.
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ORGANIZATION AND FUNCTION OF THE PROPOSED ‘

TRANSPORTATION INSTITUTE

Purpose: To carry on education and research related to the design, coLs-
truction, operation and maintenance of highways, airports, ports, and
related facilities for public transportation, and to the interrelated
problems of design,control, safety, economics, finance and social

aspects involved.

Functions: The functions of the Instituie will be to (1) support the educa-
tional programs in Highways, Transportation and Planning offered in ttlxe
Engineering School, particularly at the graduate level (2) to offer prof%s-
sional educational opportunities for these practicing in the transportaTion
field and (3) to provide services appropiate to the role of the Institute |
to agencies and private firms.

Funding: The Institute will have an operating budget from the Universjty
funds, supplemented by contributions form the agencies, the general

fund and other Federal apportionments that can be made available to

universities for Research. Funds can also be collected from work to for
private consultants in the transportation field.

Organization: The Institute must have a Director who will be under t"\e
Dean of Engineering. The Director will be responsible for the adminif—
trative details, organizing the research personnel and promoting the urther

development of the Institute.
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An Advisory Board should be appointed by the Chancellor to give
the Institute the benefit of a range of vewpoints by those concerned
with different aspects of Transportation. The Board should consist ’
of individuals representing the various sectors that are more linked
to the transportation field and the transportation industry and will ’
be selected after a further analysis.

The Staff of the Institute will consist of the professors and gradu-

ate students interested in the Transportation field.

Activities: The Institute will be able to support graduate instruction

by the development of research laboratories, by making facilities (suéh

as a research library collection) available for student use, by extending
the exposure of students to ongoing research programs; and if possib’le,

by giving them financial support.

Graduate enrollments on transportation engineering should be buiL
around a group of transportation engineering courses which include
emphasis in the economic, social and intermodal aspects of transpor:—
ation including courses in various other departments. |

Other graduate students can undertake programs in soil mechaniﬁ:s,
bituminous materials, photogrammetry and construction. Research |
Projects to be undertaken can be classified under the following headings:

1. transportation theory

2. transportation engineering economics and administration ’

3. highway planning, design and operation
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4. traffic engineering

S. human factors |

6. airport and port planning, design and operation |
7. vehicle, equipment, illumination and sound
8. materials and structures |

|

9. regional development

QOther activities: The offering of short courses, special courses, _
|

seminars and conferences should be encouraged and stimulated

by the Institute.
|

Publications: Research and special reports, information, circulars |

and bulletins, and other material originating at the Institute should |

be available and disseminated.
Facilities: The space to be occupied by offices, equipment, classHPom,
etc., should be carefully planned. An extensive transportation resfearch

library should be organized.



