
Universidad de Puerto Rico 
Colegio cle t gricultura y I rtes ,'y\ecanicas 

SENt DO I'CADEiviiCO DE lv\P.YP GUEZ 
,'"\ayaglJez, Puerto Rico 

Certificaci6n Num. 65-67-9 

Yo, Juan Suarez J'..t\orales, Secretario del Senado t-.cademico 
de ;V1ayag~ez, CERTIFICO: 

Que en reuni6n celebrado por este organismo el dro 11 de 
febrero de 1966, se acord6 aprobar el PROGRt\ Mt DE ESTUD lOS 
GR.6.DUJ'D.'JS C O NDUCENTE f\ l.P ,\Jif.' ESTRIP EN CIE NCIP S EN 
INGENIERif.'. CIVIL. 

Se acompafia copia del Programa hacia Ia iV\aestrra en Ciencias 
en lngenie rraCivil. 

Y para remitir a los autoridades correspondientes, expido Ia 
presente en iv\ayagllez, Puerto Rico, a 14 de febrero de 191)6. 

1-nejo 

I 
I I 

I 
lu_ .-J.,~-- --- ··-

Juan Suarez lv\orales 
Secretario 
!_, 



u.1iversity of Puerto Rico 
College of Agriculture and Mechanic Arts 

Engineering Facul ty 
Civil Engineering Department 

l'Iayaguez ~ P. Fi. . 

PR~POSAL F CR THE E8TABLI3Hl\1::SNT OF GRADUATE3 

STUDIE3 LEADING T C THE DEGREE OF MASTER O F SCIENCE IN 

CIVIL ENGINEERING 

Dr. M. 'Jantiago MeMndez 
Chairman October, 1 965 



r ' 
Ti\LLE OF CONTENTS 

Page 

Introduction ... ,. .. ,. ...... "' . . . . . . . . . . . . . . . .. .. . .. . . . .. . . . . . . .. .. 1 

Objectives .................. , ... , .........•••.. , .• , • . • . . 1 

Regu1.at~ons ••••..•. , •. , •..• , ••..• , •••••••.• , •• , ....... , • 2 

A. Admission Requirements •.•.••..•....••...•..•• ,. 2 

B. Language Requirements.......................... 2 

C. Thesis Requirements ..................... , ..••.• , • 3 

D. Examination Requirements ••••••••••••••••••••••• 3 

Faculty and Facilities to Support this Program......... 3 

A. Faculty . , .................................. , . . . • 3 

B. Laboratories ••••••••••••••••••••••••••••••••··• 4 

C. Library , ................................ , . . . • . . • 5 

Additional Information . . . . . . . . . . . . . . • .. . . . . . . . . . . . . . . . . . 5 

A. Necessity of Civil Engineers with Master 
Degree in Puerto Rico ...•...........•• , . • . • • . . . 5 

B. Proposed Courses of Instruction •••••••••••••••• 6 

c. Funds Needed to Support this Program........... 7 

Tentative Budget ....................................• , . 7 

Appendix I - Curriculum Vitae of Participants in 
Graduate Courses ..• , • . . . . . . . • • . . • • . • • • . • . . . • . • . . . . • • . . • 8 

Appendix II .....• ,.... . • . . . • . . . . . . . . . • . . • . . . . . . . . . . . . . . . 24 
Distribution of Existing Faculty Between the Proposed 
Graduate Program and the Existing Undergraduate Programs 
(Necessity for Additional Instructors) 

Appendix III -
the Engineering 

Laboratories and Research :acilities of 
Faculty, and Suggested Improvements ••••• 

Appendix IV - List of Agencies and Firms which 

25 

Answered the Questionnaire on the 1:.ccessity of Civil 
Engineers with !1aster Ce[;rees in Puertc Rico ••••••••••• 32 



T d.blc of C,'m~nts - C-.::r: . 

.. Appendix V - Prooosed Course Areas to Initiate Graduate Studies 
t;; Civil Engineering . . . . • . . . . • . . . . . . . . . • • . . . . . . . . . . . • . . . . . . . . . 33 

Appendix VI - Regulations of the Graduate Council . . • . . . . . . . . • . . . 35 

Ap;Jendi.x VII - Civil Enc;ineering Journals Available in the 
Library . , ................................................... , 42 

Appendix VIII - Civil Engineering Journals Recoll'mended to 
be Obtained by the Library . . . . . • . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . 47 

Appendix IX - :Juggested References Recommended to be 
Obtained by the Library . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • • • . . . 49 

A. Journals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

B.Boolts ............................................ 51 

! 



• 

f 

University of Puerto Rico 
College of Agriculture and Mechanic Arts 

Engineering Faculty 
'civil Engineering Department 

Hayaguez, P.R. 

Proposal for the establishment of graduate studies leading .. 
to the degree of Master of Science in Civil Engineering. 

INTRODUCTION 

The Department of Civil Engineering of the School of 
Engineering of the University of Puerto Rico hereby proposes 
the establishment of a Graduate Program in Civil Engineering 
leading to the Haster 1s degree. The decision to make this 
proposal is based on the following reasons: 

OBJECTIVES 

(a) The fast moving technological progress of our 
society requires a rapidly increasing number 
of civil engineers trained beyond the baccalaureate 
degree with capacity to solve new and challenging 
engineering problems.* 

(b) The Civil Engineering Department, because of its 
own resources and those of related departments of 
the College of Agriculture and Mechanic Arts, is 
at present the only educational body in Puerto 
Rico suited to undertake such a program. 

(c) The Civil Engineering Department in its normal 
development has reached a point where the establish
ment of graduate studies is the next logical step. 

(d) A Graduate Program will offer to the Civil 
Engineering Faculty an.additional opportunity 
to carry out research activities, excercise 
creativeness and, in general, improve its quality 
and strength. 

(1) To offer training at an advanced level leading to the 
degree of l·1aster of Science in Civil Engineering. 
Thus making available facilities for graduate education 
to a larger number of Civil Engineers residt.ng in our 
Island, This M.S. degree will be devoted to training 
for research, development and I or solving new engineer
ing problems, 

*See additional information in page 5, 
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(2) To provide additional opportunities and facilities 
for research to our faculty members and, thus, 
contribute to the advancement of engineering and 
the strengthening of the faculty • 

(3) To help our Government a~d Industry to solve specific 
technological problems t!-trough sponsored research in 
our Department. 

(4) To participate more fully in the academic and 
professional activities between universities and 
research groups throughout the world by means of 
the exchange of technical literature, professors, 
and students. 

(5) To provide suita~le means for studying technical 
problems related to Civil Engineering and peculiar 
to our Isla:1d. 

REGULATIONS 

Graduate instruction at the Civil Engineering Department shall 
be organized in accordance with the Grad~ate Studies Regulations 
of the College of Agriculture and ~1echanic Arts, University of 
Puerto Rico, which appear in Appendix VI. In addition to these 
regulations, the following requirements are mandatory: 

A) Admission Requirements: 

1) Applications for admission should be submitted at 
least three months prior to the registration date 
for the semester or sumo~~ session which the applicant 
plans to attend. Later a:·plications could be accepted 
depending upon the avail~~ility of proper facilities. 

2) Students acJ:c:i tted with deficiencies must make up 
these deficiencies during his first semester or 
summer sessior;s of praduate wor·k. His residence 
requirements will be increased accordingly. 

3) For admission on probation a qualifying examination 
will be required as evidence of scholastic aptitude. 

B) Language Requirements: 

A working knowledge of Spanish and English is required of 
candidates for a I"laster of Science dep:-ee in Civil Engineer>ing .• 
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C) Thesis Requirements: 

The thesis shall involve the work equivalent to six credit 
hours. However, in some cases the thesis work can be 
extended and the candidate could register for additional 
thesis credits, but these additional credits shall not be 
applicable to satisfy graduation credit requirements. 

The thesis will be graded only cnce, that is, after its 
completion. 

D) Examination Requirements: 

In case of failure in the final examination the candidate may 
appear for re-examination after a six month period has elapsed. 

FACULTY AND FACILITIES TO SUPPOFT THIS PROGRAH 

A) Faculty 

·The Civil Engineerin2 Department has at present a 
Faculty composEd of 21 me~bers distributed as follows: 

a- Civil Engineering Faculty: 

1. Professors ---------------- 7 
2. Associate Professors ------ 7 
3. Assistant Professors ------ 6 
~. Instructors --------------- 1 

Total----------------------21 

The basic academic preparation of this Faculty can be 
indicated by the following degrees held by its members: 

b- Academic Degrees held by the Faculty: 

1. Ph. D. -------------------- 6 
2. M. Sc. --------------------1~ 
3. B. S. --------------------- 1 

Total ---------------------21 

In addition to t;1e above Faculty, 8 professors of the 
Engineering Faculty hold advanced degrees in Civil Engineer
ing and, consequently, could colaborate with this Program. 

For detailed information on the academic preparation, 
research being carried out, papers published, teaching and 
professional e~J?er~ence. etc., of those that will : .. participate i~ th~ 
graduate progrSJllllJ see the corresponding Curricu).um Vitae in Appendix I 
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The above professors have had advanced training at 
different institutions, 'thus assuring a well balanced teaching 
and research background: 

c- Advanced degrees in Civil Engineering have been obtained 
by the preceeding Professors at the following insti tu·tions: 

1. Rensselaer Polytechnic Institute (1) 
2. University of Michigan (2) 
3. Northwestern University (1) 
4. University of Illinois (2) 
5. Texas A. and M. University (2) 

In order to devote part of this Faculty to the proposed 
Graduate Program it will be necessarv to obtain additional 
Faculty members, especially instructors, to assure that the 
existing undergraduate Programs ~Jill no be weakened. Part-time 
graduate students can be used as instructors to the mutual 
benefit of the student and the Institution. The number of 
additional instructors neaded is not easy to evaluate at this 
stage of the Program. HmJever, some suggestions and orientation 
to this respect are p~esented in Appendix II. 

B) Laboratories 

The Engineering Faculty has in opera.tion several research 
and testing facilities, all of which are available to graduate 
student and professors. For a complete relation of those 
facilities, including the main pieces of equipment available, 
as well as some suggested improvemen~s, see Appendix III. A 
brief summary of these facilities is presented here: 

1. Soil Mechanics Laboratory 
2. Materials Testing Laboratory 
3. Structural Engineel"ing Lcc:Ooratory 
4. Sanitary Engineerin:c L20oratory 
S. Fluid !lechanics Laboratc;.'y 
6. Experimental Stress Analysis Laboratory 
7. Highway Enr;ineering La~oratory 
8. Surveying and Photogramnetry Laboratories 

In addition, the following facilities at the Hayaguez 
Campus are also available: 
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a. Electronic Computing Center 
b. Mechanical Engineering Manufacturing Proces~:os 

Laboratory 
c. Nuclear Center 

A new library building was recently inaugurated in our 
Campus. This library has an acceptable selec·tion of technical 
books, journals, magazines, etc. cNering most aspects of 
Civil Engineering. There are amon::~ them 2000 books on Civil 
Engineering topics, and over 200 engineering publications 
are regularly received, a large percentage of wich are related 
to Civil Engineering. In i',ddi·tion, being this the Scientific 
Center of the University, there is a considerable number of 
scientific publications available. The library has facilities 
to get books, reprints, micrc-fil~s, etc. on a loan basis 
from libraries in continental 1Jn:i.ted States. Lppendixes VII- IX. 

All these libr·ary facili·tie» seem to be sufficient to 
iniciate the propo:';ed proe;ram. However, it should be pointed 
out that, in order to further develop this Program, a 
sistematic imp1•cve:~ent of the amount of available books and 
publications is st1•ongly l'ecorru;Jended. 

ADDITIONAL INFORMATION 

The following informati-on has been gathered and organized 
in order to support the present proposal, but, because of its 
character, it is not made a necessary part of it. 

A) necessity of Civil Engineers with i'Iaster Degree in 
Puerto Rico. 

A survev was made in order to find out the actual 
demand for Clvil Enpineers wi1:h t1acter Derrees. As part 
of this survey a letter expJ.aining its purpose, as well as 
a questionnaire, were prepared, both being sent to a number 
of Government Agencies and private firn-.s ~,.;hich ordinarily 
employ a large number of engineers. Also a personal opinion 
about our plans was requested. The response 1o1as very encoura
ging, and, in addition, a larse number of letters were 
received, all stronply in favor· of this proposal. The answers 
received t·1ere fron the firms or ag·cmcies wich appear in 
Appendix IV. 
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A s~~~ary of the answers to the most significant question 
is as follot-7S: 

1. Total number of engineers employed by these firms: 1013 
2. Total number of civil enP,ineers,employed: 755 
3. Total number of c~vil 8)1p,incel,S with advanced degrees 

working at preser.t in these firms : 36 
4. Total number of civil engineers with advanced degrees 

that these firms would like to employ 206 
5. Most desirable fields of £pecializa±ion ( in order of 

preference) 

a- Structural Design 
b- Soil Mechanics 
c- City Planning 
d- Mechanical Engineering 
e- Construction 
f- Electrical Engineering 
g- .Hisl:wa.ys 
h- Hydr2ulics 

6, Firms willing to help its employees financially or other-
wise to study toward a Master Degree 14 

From this information it is evident that the necessity of the 
proposed program is very real and the expected enrollment will be 
large i 

B) Proposed Courses of Instruction: 

It is realized that, at least at the beginning, the number ,;:;;_ 
of "'tudents participating in t:·,is program will be small and 
also that the available tea~hing facilities and staff will 
be limited. Consequently, it se~ms reasonable to offer only 
a minimum number of graduate C(>..trses organized in such a way 
to cover a well balanced gro'l? of topics. Because of the 
available facilities and possible demands, these courses have 
been selected in Structures and Soils Mechanics. It is ex
pected that ever•y year new courses will be added and the 
existing ones will be revised. The descriptions of the pro
posed initial courses are indicated in Appendix V 
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C) Funds Needed to .:apport this Program 

In order properly to carry out this proposal and in 
spite of all the available resources and facilities, 
some additional funds will' be necessary. These funds 
will be used for the followine main purposes 

1. To obtain additioP.al instructors who will take 
care of some undergraduate courses, so that the 
present profess·:.>r>s 1-1i -ch advance trainine can 
devote part of their time to the graduate courses. 

2, To maintain the !"cececsary number of teaching and 
I'esearch assistan.ships in order to attract good 
candidates and support a sound research program. 

3. To increase the number of publications in the li
brary. 

4. To i~prove laboratory equipment in quality as 
Hell as q:.tantity. 

From the preceding cons:~derations the followi:1p, tentative bugget 
is proposed : 

TENTATIVE BUDGET 

a) Two full time instructors $5,400 /year 
b) Three part time research assistants 1,800 

$10,800.00 
5,400.00 
5,400.00 
5,400.00 

c) Three part time teaching assist~nts 1,800 
d) Necessary books for the library 
e) Eqaipment, Supply and Maintenance of Labcra

tories '~ s,ooo.oo 
2,500.00 

etc.) 4,000.00 
$38,500.{)0 

f) One secretary 2,500 
g) Miscellaneous (guest lecture2, travel, 

'* This o.mount should be complemented with funds from grants, spon
sored research, etc • 



Name 

Department 
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Academic rank 

Degrees 
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and professional societies 
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for regular base sa1a ry 
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APPE;NDIX I 

AcarOn-Ortiz, Flavio 

Civil Engineering 

35 years 

Associate Professor, full-time 

BSCE, UPR, 1951 
MCE, Texas A & M U, 1952 
PhD, Texas A & M U, 1964 

lS years 

Structural Design Courses in the 
Continuin.?; Education Program, 
Ponce, PR 

North American Aviation Co, 
Summer 1956, Design Engineer 

None 

Puerto Rico 

Consulting work in Structural Eng and 
development of residential projects 

" A Study on Column Behavior", 
Doctoral Dissertation at Texas A & M U, 
1964 

ACI, Colegio de Ingenieros de PR 

None 

First sem: CI EG 531, 3 sect, 
3 hrs lect wk, 2 hrs comp wk, day 

Faculty committee work 
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AcarOn-Ortiz, Flavio 

Other duties performed 
for extra compensation 

Recent summer assignment 

Program participated in, to 
improve competence as teacher 

- 9 -

None 

CI EG 543, 1 sect, 9 hrs lect wk, 
6 hrs comp wk, day 

Summer Conference on Plastic Design 
of Multistory Frames, Lehigh U, 1965 
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Honors and awards 
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- l' -

Beylerian, Nurel B. 

Civil Engineering 

28 years 

Assistant Professor, full-time 

BSCE, Robert College, Turkey, 1959 
MSCE, Robert College, Turkey, 1960 
PhD, Michigan State U, 1965 

First ye;:,"· on faculty 

Asst Inst, 1960-64, Mich State U, 
Inst, Summer 1961, Mich State U 

None 

None 

None 

GFDS Consulting Engineers, 
California, Summer 195 3 

None 

None 

None 

CI Eg 531, 1 eect, 3 hrs lect wk, 
2 hrs co::np wk, day; CI EG 343, 
1 sect, 7 hrs lect wk; SEMINAR, 
1 sect, 2 hrs lect wk, day 

None 

None 
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Beylerian, Nurel B. 

·~.ccent S'.lmmer assignments 
<.ot shown above 

Programs participated in, to 
improve competence as teacher 
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None 

NSF Summer Institute in Structural 
Probabilistics, New Mexico, 1965 
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Name Hem4ndez ~concepciOn, Gregorio 

Department Civil Engineering 

Age 34 years 

Academic rank Professor, full-time 

Degrees CE, Havana U, 1954 
MSCE, U of Illinois, 1956 
PhD, U of Illinois, 1958 

Service on faculty 7 years 

Other teaching experience Tutor, Havana U, summers 1953 and 1954; 
Professor Continuing Education Program 
in Engineering , PR, 1962 and 1964; 
Lecturer, Fallout Shelter Analysis and 
Protective Const, OCD, PR, 1964 

Full-time industrial experience Havana, lE154, 1954-55 and summer 1956, 
Structurd Design Engineer 

Part-time industrial experience U of illinois, 1957-58, Research Assistant 

States in which registered PU·2rto Rico 

Consulting work Considerable consulting work in structures 
in PR as partner of the firm of Hern4ndez 
and Hernandez 

Publications in last five years " Stri?ngtli"'f Prestressed ConcreJ:e~Beams 
with we;:bReinfox;cemen't", Structural 
,Research Se_ries No. 153, U of lllilioi:s, 
1~5 pp 1958 
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HernAndez-ConcepciOn, _Gregorio 

Membership in scientific and 
professional societies 

Honors and awards 

Subjects or courses taught 
this year 

Othe duties performed 
for regular base salary 

Other ·duties performed 
for extra compensation 

Recent summer assignmen~s 
not shown above 

- 13 -

"Fundamento del Hormig6n Pretensado", 
Journal of "Colegio de Ingenieros, 
Arquitcctos y Agrimensores de.· PR 
1960, Vol. X No. 2 
"GrMicas para Calcular el Valor de Z, a 
usarse en Vigas Curvas", Journal of the 
"Colegio de Ingenieros, Arquitectos y 
Agrimensores de PR, 1963, Vol. XIII, No. 1 
"La InspecciOn y la Seguridad Estructural 
de Edificios Altos en Puerto Rico", 
Journal "Urbe", Vol. 8 No. 3, 1964 

Colegio de Ingenieros Civiles de Cuba; 
Colegio de Ingenieros de PR; Sigma Xi; 
Pi Mu Epsilon; Phi Kappa Phi; ACI; ASCE; 
Sociedad de Ingenieros Estructurales de 
PH; ASEE 

None 

First sem: CI EG 533, 2 sect, 3 hrs lect 
wk, 2 hrs comp wk, day; GE Eg 343, 1 sect 
3 hrs lect wk, day 

Chairman, Faculty Committee on Graduate 
Studies; Member, Institutional Committee 
on Graduate Studies; Member, Academic 
Senate; Member, Academic Affairs 
Senate Comrdttee; Research 

None 

None 

Programs participated in, to Summer Institute on Protective Construction, 
improve competence as teacher U of California, Summer 1963 
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Academic rank 

Degrees 

Service on faculty 

Other teaching experience 
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Jim~nez-Quiilones, Pedro 

Civil Engineering 

35 years 

Professor, full-time 

BSCE, UPR, 1952 
MSCE, U of lilinois, 1957 
PhD, U of Illinois, 1963 

Ins::·uctor, Mayaguez Vocational High 
Sche>ol, on Architectural Drafting for 
2 1/2 years during the period of Jan, 1, 
1953 to June 30, 1955, 

Full-time industrial experience PR Planning Board, Summer 1952 
Junior Eng 

Part-time industrial experience None 

States in which registered 

Consulting work 

Publications in last five years 

Membership in scientific 
and professional societies 

Puerto P.i.c o 

Considerable consulting work in soil 
mechan'.cs fc r private concerns, and 
Federal an:'. Local Government Agencies; 
Consultant '•o the PR. Water Resources 
Authority in earthdams projects 

"A Survey of Creep Phenomena in Clay 
Soils", Journal of the "Colegio de Ingenieros 
de PR", 1960, "Compaction Characteristics 
of Tropically Weathered Soils", PhD 
Thesis, Ann Arbor Press, 1963 

ACI, ASCE, ASTM, C::Jlegio de Ingenieros 
de FR 



• 

Jimtmez-QuUl.ones, Pedro 

Honors and awards 

Subjects or courses taught 
thi.s year 

Other duties performed 
for regular base salary 

Other duties performed 
for extra compensation 

Recent summer assignments 
not shown above 

Programs participation in, to 
improve competence as 
teacher 
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None 

First sem: CI EG 541, 1 sect, 3 hrs lect 
wk, day, CI EG 543, 2 sect, 3 hrs lab 
wk, day 

Professor in charge, Soils Mechanics 
Laboratory 

Consulting work for the Institutional 
Fc:i:dings and Grounds D~partment; 

Soi1_ Mechanics 

None 

Summer 1961, Attendance to the 5th 
International Congress In Soil Mechanics 
and Foundation Engineering, Paris, 
France 
Summer 1964, Attendance to the ASCE 
Conference on Control of Settlement 
for Shallow Foundations; Northwestern 
U, Evanston, Illinois 
FalllS65, Attendance to the International 
Conference on Expansive Clays; Texas 
A&MU 
Falll965, Attendance to the Sixth 
International Congress in Soil Mechanics 
and Foundation Engineering 
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Name 

Department 

Age 

Academic rank 

Degrees 

Service on faculty 

Other teaching experience 

Full-time industrial experience 

Part-time industrial experience 

States in which registered 

Consulting work 

Publications in last five years 

Membership in scientific 
and professional societies 

Honors and awards 

Subjects or courses taught 
this year 

1" - -,_ 

Marti-Marini, Humberto 

Civil Engineering 

54 years 

Professor, full-time 

BSEE, UPR, 1935 
BSCE, UPR, 1939 
BSlVIE, UPR, 1941 
MSCE, Texas A & M U, 1951 

25 years 

None 

PR Reconstruction Administration, 1935-37, 
Junior Elect Eng; PR Govt, 1944-45, 
Structural Eng; Public Housing Research 
Adm, PR, 1952-53, Civil Engineer
Resee.rc:l 

None 

Puerto Rico 

Private consulting in structural design 

None 

ASEE, ASCE, ACI, Association of 
Military Engineers, Colegio de Ingenieros 
de PR 

None 

First sem: CI EG 435, 1 sect, 2 hrs 
lect wk, 2 hrs comp wk, day; CI EG 597, 
1 sect, 2 hr3 l2ct wk, 2 hrs comp wk, day; 
GE EG 342, ] ~'?ct, 3 hrs lect wk, day 
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Marti'-Marini, Humberto 

Other duties performed 
for regular base salary 

Other duties performed 
for extra compensation 

Recent summer assignments 
not shown above 

Programs participated in, to 
improve competence as teacher 
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None 

None 

None 

Three years of advanced studies toward 
doctor's degree at Michigan State U 
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Age 

Academic rank 

Degrees 

Service on faculty 

Other teaching e}~perience 
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Mora-Farfa, Luis E. 

Civil Engineering 

28 years 

Assistant Professor, full-time 

BSCE, Renseelaer, 1959 
lVIC.;~, Texas A & M U, 1961 
Ph:C, Rensselaer, 1964 

4 years 

Instructor, PR National Guard, 1955-57 
Instructor, part-time, 1960-62, Inter
American Unbersity 

Full-time industrial experience None 

Part-time industrial experience None 

States in which registered 

Consulting work 

Publications in last five ye<:.rs 

Membership in scientific 
and professional societies 

Honors and awards 

Subjects or courses 
taught this year 

Puerto Rico 

Consulting Y.'Ork with "Construcciones 
Antongio:::-:;:1", San German, PR 
Consulting Firm, Mora & Pt;,rez, Mayaguez 

PhD Thesis: "A Study of Compatibility 
of P.otations and Sequence of Plastic 
Hinge Formation in Reinforced Concrete 
Ultimate Load Theory", Rensselaer, 1964 

ASCE, ACI, ASEE, Sizma Xi, Chi 
Epsilon, Colegio de Ingenieros de PR, 
Asociaci6n de Ingenieros Estructurales 
de PR 

None 

Fi.rsL~!Il: CI >•:'} 532, 2 sect, 3 hrs 
lect wk, 2 hrs comp wk, day; GE EG 
341, l sect, 2 ·,rs i.ect wk, day 



More.- Farfa, Luis E. 

Other duties performed 
for regular base salary 

Other duties performed 
for extra compensation 

R.ecent summer assignments 
not shown above 

Programs participated in, tv 
improve competence as teacher 
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Faculty committee work 

None 

Teaching, summer, 1965: CI EG 533, 
1 sect, 9 hrs lect wk, 6 hrs comp wk, day 

ACI Fall Meeting, 1963, Toronto, Canada 
ACI Fall Meeting, 1964, Miami, Florida 
Summer conference: Plastic Design of 
Multi-Story Frames, Lehigh U, 1965 
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Age 

Academic rank 

Degrees 
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Other teaching ex~erieDce 
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Santiago - t1elendez, Miguel 

Civil Engineering 

35 years 

Professor, full-time, and Chah,man 
of the Civil Engineering Department 

sse:.:, ur;', 1954 
MCE, Texas A and 
PhD, Tex·cs A and 

11 yeat':s 

None 

11 u· 1960 • M U, 1962 

Full-time industrial experience None 

Part-time industrial experience None 

States in which registered 

Consulting work 

Publications in last five 
years 

Puerto Pico 

Consultant for the PR Planning Board 
on low cost housing, multistory b• .. il
dircg structures, and prefabricated 
elements, sipce 1963; general consul
ting work on structural design 

Shear Caps2ity of Reinforced Concre
te Beams, Doctoral Dissertation, Te
xas A&H Library and U. P.R. Library, 
1952 
Carac·ter:lsticas y Propiedades de los 
Agragados Ligeros, Revista de la Cons
truccion, pag. 23, Vol. XI, Num.3, 
julio, 1963" 

Propieaad-:;s del Hormigon Ligero, Re
vista de la Construcci6n, pag.l7, 
Vol. x!, Num. 4, octubre 1963, 
Tracci6n Diaponal y Cortante en Vigas 
de hormigon P.rmado I, Revista de la 
Construcci6n, paz. 17, Vol. XII, Num. 
l, enero 1964. 



S~ntiago-Mellndez, Miguel 

Membership in scientific 
and professional societies 

Honors and a1,ards 

Subjects or courses taught 
this year 

Other duties performed 
for regular ~ase sclary 

Other duties performed 
for extra compensation 

Recent summer assigments 
not shown above 

Programs participated in, to 
improve competence as teacher 

Traccion Diagonal y Cortante en Vigas 
de Hor·mig621 Armada II, Revista de la 
Construcci6n, pag. 15, Vol. XII, 
NUm. 2. 
Importancia de una Buena Formaci6n .~ 
Profesional, Revista de la Construe
cion, pgg. 15, Vol. XII, NGm. '• 
octubre 1964. 
Agregados y Hormigon Ligeros, R;vis
ta d·el CIAA, pag. 48, Vol. XV, Num. 1, 
enero l£G5. 

ASCE, ACI, ASEE, Tau Beta Pi, Phi 
Kappa Phi, Sociedad de Ingenieros 
Estructurales de PR, Colegio de Inge
r.ieros de PR 

~irst sem: GE EG 347, l sect, 3 hrs 
:Cect wk, day 

Cnairman of the Civil Engineering 
Department, Faculty·cornm!tees,·ins
titutional corrmitees, Academic Senate 

None 

CI EG 532, 1 sect, 9 hrs lect wk, 
6 hrs coF,p tvk, day 

ASEE C>.)WJention 
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DEPARTMENT 

AGE 

ACADEMIC RANK 

DEGREES (University, year) 

SERVICE ON FACULTY (year) 

OTHER TEACHING EXPERHNCE 

FULL-TIME INDUSTlUAL 
EXPERIENCE 

- ' 

PART-TIME INDUSTRIAL EXPERIENCE 

STATES IN \1lliCII REGISTEP.ED 

CONSULTING WORK 

PUBLICATIOi~ IN LAST FIVE YE/,RS 

MEMBERSHIP IN SCIENTIFIC AND 
PROFESSIONAL SOCIETIES 
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Santiago ·Vatquez, Antonio 

General Engineering 

32 years 

Associate Professor 

BSCE - University of Puerto Rico -
1955, r·ISCE - University of 1iinnesota 
1959, PH. D. - Northwestern Universi
ty - 1964 

9 years 

None 

i·! one 

Puerto Rico 

Boundary Layers Caused by \1ater Haves 
in a Rectangular Channel, PH D, The
sis, aorthwestern University, 1964 
Boundary Layer Studies for the Case __ 
of Waves moving along a vertical wall 
presented to the Oceanographic Ses-' 
sion of the American Geophysical 
Union, 1964 -Proceedings AGU, 1964, 
Environwomtal Engineering in Puerto 
Ricq?aper presented in the :Seminar. 
on Urban Planning for Environmetal 
Health, U.S. Dept. of Health, Educa
tion, and Welfare, Mayaguez, 1965. 

ASCE'j ,,_SEE, American Geophisical 
Union, American Association for the 
Advtuicement of Science ,Colegio de In
senieros, Arquitectos y Agrimensores 
de Puerto Rico, Sigma Xi 
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Santiago Vazquez, Antonio 

HONORS AND AWARDS 

SUBJECT OR COURSES TAUGHT 
THIS YEAR 

OTHER DUTIES PERFORMED FOR 
REGULAR BASE SALARY 

OTHER DUTIES PERFORMED FOR 
EXTRA COMPENSATION 

RECENT SUMMER ASSIGNMENTS 

- 23 -

PROGRAMS PARTICIPATION TO 
IMPROVE C0!1PETENCE AS A TEACHER 

!lone 

Ci Eg 523 Hydrology - Three 
lecture discussion wk. - one 
sect. day 

Director .Institute of Water 
Resources 

None 

None 

None 
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APPENDIX II 

DISTRIBUTION OF EXISTING FACULTY BETWEEN THE 
PROPOSED GRADUATE PROGRAM AN THE EXISTING 
UNDERGRADUATE PROGRAMS (Necessity for additional 
instructors) 

To initiate the proposed program it is reco~~ended that 
about six graduate courses be offered each semester. Each course 
should be in charge of a qualified instructor, already available i· 
in our Faculty, and no instructor should teach more than one gradua
te course each semester. In addition, instructors of the graduate 
program will devote part of their time to direct resear0h, supervise 
thesis work, and either teach an undergraduate section or supervise 
the work of teaching assistants. 

It is recommended that the most qualified instructors devo
te about one third of their time to undergraduate teaching and two 
third to graduate work. This means that if six instructors are par• 
tially engaged in graduate teaching each semester, actually only the 
equivalent of four full time instructors are being taken away from : 
the undergraduate courses. Furthermore, since at present some ins
tructors are devoting some time to research instead of undergraduate 
instruction and this research can be used for graduate studies 
purposes, less than four full time instructors need to be taken from 
the undergraduate. Consequently, it is estimated that what is really 
needed at present is the equivalent of three to four full time ins- · 
tructors and, thus, it is suggested to obtain two additional full 
time instructors plus three part time teaching assistants. 

However, it should be pointed out that as soon as the 
graduate enrollment increases over the eight to twelve students ex
pected the first semester the necessity for additional instructors 
will be unavoidable. 
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APPENDIX III 

Laboratory Facilities 

Soil Mechanics Laboratory 

1. Existing Physical facilities 
a) 2400 square feet of floor area including working 

area, store room and office. 

b) Equipment for grain-size analysis, specific gravity, 
atterberg limit, permeability, compaction, consolida
dation, unconfined compression, triaxial compression, 
direct shear and double rinp, shear. 

c) Equip~ent for standard penetration and sampling of 
of so]_ls, load tests and vane shear. 

d) Equipment for humidity control and others like ovens, 
shakers, thermometers, sieves, sample extruders, etc. 

2. Additional Facilities Required 
a) 500 square feet of floor area for laboratory working 

space, one office and storage. 

b) Field equipment for drilling in rocks. 

c) Equipment for consolidation tests, direct shear with 
different stra~n rates, pore pressure apparatus, 
strain controlled and electro-kneading compaction 
device. 

3. Research being rene at Laboratory 
a) Co~paction properties of soils of Puerto Rico -

finished 

b) Propel'ticos of Residual Soils of the Hayaguez Area -
in progr·ess 

c) An exp~ri~ental study toward the Beneficiation of Low 
Grade Soils. To be initiated in coordination with 
the Department of Public Works and the Federal Bureau 
of Highways 



f 

- 26 -

Materials Testing Laboratory 

1. Existing Physical Facilities 

This is possibly the best developed and equipped laboratory 
in the faculty of engineering 

a) 5000 square feet of floor area, a class room, a shop 
and a store room 

b) Equipment for metal testing, concrete and concrete 
products testing 

c) Equipment for tension and compression tests for a 
range from 1/10 of a pound to 400,000 pounds 

d) Equipment for fine and coarse aggregate analysis 
and testing 

e) Equipment for columns, beams and structural research 

2. Additional Facilities Required 

a) 1,000 square feet of floor area for class and demos
tration rooms 

3, Research being done at Laboratory 

a) Steam curing of concrete 

b) Slender concrete columns 

c) Shear and diagonal tension of concrete beams 

d) The effect of sugar·· in the time of setting 
of cement. 

e) Bearing values in concrete beams 
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Structural Engineering Laboratory 

1. Existing Physical Facilities 

a) 950 square feet of Floor area for laboratory work 
b) Equipment for strain measurements, demonstration 

models and training aids 

2. AdditiOnal Facilities Required 

a) Electric oven for heating plastics 
b) Scales, mechanical gages and strain indicators 

3. Research being done at Laboratory 

This laboratory is being organized at present and 
no significant work has been done in research. 
All principal structural engineering research is 
being carried out in the Materials Testing Labo
ratory. 
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Sanitary Engineering Laboratory 

1. Existing Physical Facilities 

a) 800 square feet of floor area including working area, 
store room and office 

b) Enough equipment for undergraduate teaching and for ini
tiating graduate work. 

2. Additional facilities Required 

a) 400 square feet of floor area for laboratory working space 
and research facilities. 

b) Equipment for humidity control, gas analysis and a Warburr 
meter. 

3. Research being done at Laboratory 

a) Relation between electrical conductivity of water and its 
saline content - finished 

b) Curves for oxygen content jn a ~iver stream as an index 
of Water Pollution - in progress 

c) Proposals in·:the field of Sanitary Engineerine have been 
submitted to the Puerto Rico Acueducts and Sewer Autho
rity and the The Department of Public Health hoping to 
start in the near future. 
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Fluid Mechanics Laboratory 

1. Existing Physical ~acilities 

a) 7 3 0 0 sqnare feet of floor area including vwrking 
area, s 'c·ore room ard offices. 

b) Ample space and facilities for undergraduate and 
graduate programs 

2. Additional Facilities Required 

a) Hydraulic jacks sensitive to small slope variantions 

b) Longer open channel for the installation of lateral 
weirs 

3. Research being done at Laboratory 

a) Research in Water Resourses - in progress 

b) Desalinization of Sea ~later and Artificial rain
fall - to be started in the near future 
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Electronic. Computet• 'Center 

1. Existing Physical Facilities 

a) Anple Computing rooms 
b) o::~·'.::es 
c) !1-,c:ic;.ne and equipment rc,oms 
d) A,, I:3l1 1620 computer with capacity for 60,00 bits 
e) Key punching machines, verifiers, sorting machines, 

printers, d~,;.olicators, tabulators and an IBM 1401 
accescry system 

2. AdditioniU Facilities Required 

3. Research being done at Laboratory 

The Electronic Computer center is being used for 
research projects in Nuclear Engineering, Hathe
rnatics, Physics, Chemestry, Electrical Engineering 
and Civil Engineering. 
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Experimental Stress Analysis Laboratory 

1. Existing physical facilities 
a) 850 scuare feet of floor area including working 

area and office 

b) Equipment for strain measurements and photoeli~tic 
studies 

c) Band saw, polishers, mechanical gages, scales and 
accesories 

2. Additional Facilities Required 
a) 200 square feet offlaor)area for class demonstra•· 

tions and lecturing 

b) four laboratory ~rorkins tables 

3. Research being done at Labor'atory 

a) Re.sec.c·?1 beine -.'one in Slerider Columns and 
Conc~~te Beams in the Materials Testing Labora
tory requires the use of the equipment available 
in the :-experimental Stress Analysis Laboratory. 
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APPENDIX :tv 

LIST OF AGENCIES AND FIRHS I.JHICH ANSWERED THE 
QUESTIONNAIRE ON THE NECESSITY OF CIVIL ENGINEERS 
IVITH MASTER DEGREES IN PUERTO RICO, 

Autoridad de Edificios Publicos 
Administracion de Te~renos de Puerto Rico 
Autoridad de los Puertos de Puerto Rico 
Junta de Planificaci6n de Puerto Rico 
Administracion de Fomento Economico 
Autoridad de Acueductos y Alcantarrillados de 
Puerto Rico 
Departamento de Obras Publicas 
Corporacion de Renovacion Urbana y Vivienda 
de Puerto Rico 
Autoridad de las Fuentes Fluviales de Puerto Rico 
Engineeering Center 
Carlos M. Passalacqua 
Hernandez y Hernandez, Engineers 
Guillermety y Ortiz, Inc. 
Toro - Ferrer 
Raymond Construction Company of Puerto Rico 
Henry Klumb 
Vinas y Lopez 
Metropolitan Builders, Inc. 
Sacmag of Puerto Rico 
Tippetts - Abbett - 11c Carthy - Stratton 
Earl K. Burton, Inc. 
Rexach Construction Company 
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APPENDIX V 

PROPOSED COURSE AREAS T~ INITIATE GRADUATE 
STUDIES IN CIVIL ENGINEEI\IN3 

C i Eg 6Jl - Design of Steel Structures : Three credit hours. Three lecture 
discussions each week. Prerequisite : Ci Eg 531, Ci Eg 533. 

Behavior of structural steel members and connections , the signi
ficance of this behavior in terrr..s of design and the interpretation 
of c::>de s and specifications for bridges and buildings. 

Ge Eg 681 -Advanced Mechanics of Materials : Three credit hours. Three · 
lecture-dis cussions each week. Prerequisite : GE 348. 

Basic concepts and brief review of elementary topics; theory of 
stress and strain at a point; theories of failure ; unsymmetrical 
bending; curved beams; torsion of non-circular sections; energy 
principles; indeterminate members; beams on elastic supports , 
introduction to bending of thin plates . 

Ci Eg 6J2 - Plain and Reinforced Concrete : Three credit hours. Three 
lecture each week. Prel~equisite : Ci Eg 438 & Ci Eg 533. 

Brief review of the theories used . in the design of concrete and 
the factors affe cting the properties and behavior of the material 
and of the test piece. Behavior of plain concrete under different 
types of environment and of loading. Critical review of ultimate 
strength and behavior of reinforced concrete members and re
lation between results of research and current specifications 
for design. 

Ci Eg 63 3 - Reinforced Concrete 3tructures : Three credit hours. Three 
lecture-discussions each week. Prerequisite : Ci Eg 632. 

Continuation of "Plain and Reinforced Concrete 11
• Ultimate 

strengh and behavior of statically indeterminate reinforced 
concrete structures; floors s labs; specifications. 

Ci Eg 63 5 - .3tructural Theory : Three credit hours. Three lecture-discus
sions each week. Prerequisite : Ci Eg 533. 

Advanced structural theory; evaluation of elastic analysis and 
limit design of structures; frames; multiple-story structures; 
arches . 
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Ci Eg 643 - Design of Jtructures for Dynamic Loads Three lecture-discus
sions each week. Prerequisite : GE 591. 

Free vibrations. forced vibration and transient response of 
structures having one or many degrees of freedom; damping 
and inelastic action; nature of dynamic loading from earthquake 
and bomb blasts; methods of analysis and criteria for design 
earthquake-resistant and blast-resitant structures. 

Ci Eg 646 - Applied 3oil Mechanics : Three credit hours. Three lecture
discussions each we ek. Prerequisite : Ci Eg 541. Ci Eg 54J. 

Application of soil mechanics to earth pressure and retaining 
walls; foundations of buildings; stability of earth slopes; braced 
cuts; settlement and contact pressure; seepage • 

..,£Ls;g 648 - Foundation Engineering : Three credit hours. Three lecture
discussions each week. Prerequisite : Ci Bg 646 • 

Case histories of projects in foundation engineering; design and 
construction procedures for foundations ~ embankments and 
other civil engineering earthworks. 

Ci Eg 644 -Advanced 3oil Mechanics Laboratory : Two credit hour. Two 
Three-hour laboratory periods each week. Prerequisite 
Ci Eg 541, Ci Eg 543. 

Field and laboratory wor!c in soil sampling, identification, and 
classification of soils, correlation of modern soil mechanics 
parameters and theories, and their applications to design pro
blems. Experiments include standard penetration, undisturbed 
sampling, vane shear, strain and stress-controlled unconfined 
compression, direct shear, double ring shear, triaxial, conso
lidation and permeability. Emphasis is given to interpretation. 
and limitations of -i ~t:> ; ,._ ~- - · • · 

a----
'1ours. Prere

Prerequisite: 

Advanced design of complex structural projects . 

Ci Eg 695 - Special Probl~!~ One to three credit hours. Investigations 
and special problems in Civil Engineering. 

Ci Eg 699 - Mster Thesis : One to six credit hours. Research in the 
field of Civil Engineering and presentation of a thesis. 
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APPENDIX VI 

REGULATIONS OF THE GRADUATE COUNCIL 

• 
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UNIVEr .. 3ITY OF FUER TO RICO 
Maya J uez, Puerto Rico 

REGULATIONS 

ORGANIZA. TION 

Graduate ins tructions at the College of Agriculture and Mechanic ?\rts 
of the Universit-.Y of Puerto Rico is organized to provide opportunities and 
fa cilitie s for advanced !-· .udy and research in the fields of Agriculture, Bio
logy, Chenistry1 1\_at!'l~r"ilatics, Nuclear .Scie.."lce and Technology, and Ra
diological Physics. Tl\'. uurpose of these graduate programs is to develop 
in advanced students a m ore adequate comprehension of the scope of know
ledge in the se special fields of lcc:rning and an unde1·~tanding of the require
ments and responsabilitle s e ssential for independent research investigations. 
In all graduate programs emphasis is placed en a high level of scholarship 
rather than on the satisfaction of specific course or credit requirements. 

FACILITIES 

The full resources of the College of Agriculture and Mechanic Arts, 
including its academic divisions and departments, the Agricultural Experi
ment Station, the Nuclear Center, the Research Center, the Institute of Ma
rine Biology, and other dependencie s, are available to all graduate students 
enrolled at this campus. This includes personnel, laboratories, equipment 
and other facilities needed for laboratory or field research. The high speed 
ffiM computation system of the Computat ion Center and the X-Ray Diffrac
tion and Spe ctographic Laboratory are also available for graduate instruc
tion and research. 

Library facilities, which include all the library resources of the Uni
versity of Puerto Rico under a centralized system and a common card ca
talog currently being prepared, are also available. 

ADMISSIONS 

The applicant shoul..! obtain from the office of Graduate Studies the ne
cessary forms on which to make his application. TrC)r'Smission of these 
forms, together with three :etters of recommendation from college faculty 
members who are acquainted with his academic qualifications, character 
and ability, and three official transcripts of all undergraduate and graduate 
work, normally com pletes an application for admission. 
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All credentials should be su:Omitted to the office of Graduate Studies al 
least four weeks prior to the registration date for the semester or sum
mer session which the applicant plans to attend, Applicants who have 
been away from school for several years may aubmit recommendations 
from persons acquainted with their work. ; 

J.dmission to Graduate Studies is granted by the Graduate Council 
an upon the recommendation of the Department concerned, and is based 
primarily on the applicant's undergraduate record. Candidates elegible 
for admission to Graduate Studies will be sent a permit to register, which 
will state the conditions under which he may enter, Transcripts of appli
cants wh.) are admitted become a permanent part of the university files 
and cann..,t be returned. 

Graduates of institutions other than the University of Puerto Rico 
will submit the credentials listed above e.nd in addition may be asked to 
take placement examinations in their major field to determine the quality 
of their previous training and to guide their counselvrs in determining the 
cQurses best suited for their particular program. 

Admission to Graduate Sf udies may be as follows : 

A - Full graduate standing 

The requirements for admission to this category are : 

1. A degree equivalent to the bachelor's degree granted 
by the University ~ Puerto Rico in the proposed field 
of study. 

2. A general grade index of 2. 5 or better (on the basis 
of A • 4. 00), or of 3. 00 in the major field subjects. 

B- Admission with deficiencies. 

If the applicant possesses a bachelor's degree but does 
r.:>t fully meet requirement .'l.-1 above, he may be considered for 
admission with deficiencies. Students admitted in this category must 
make up these deficiencies during the first year of graduate work and 
may be required to spend more time in residence than that r.ormally 
required for the degree sought. 

C- Admission on probation 

In exceptional cases students whose records show an un
dergraduate greade-point average slightly below 2. 5, but who meet 
all other requirements for admission with full graduate standing, 
may be admitted on probation provided that other substantial evi-
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dence of scholastic. aptitude and or professional achievement are pre
sented. A student who is admiltc:ld on probation must carry a full gra
duate program ( 12 to 15 credits for a normal semester or 3 to 6 cre
dits for a summer session) during the first term of residence and must 
obtain an overall grade-index of 3. 00 or better in order to be permit
ted to continue graduate studies. 

D - Admission on Senior - Graduate basis 

Seniors in the College of Agriculture and Mechanic Arts 
within 12 credits of graduation, who have earned a general grade
index of 3. 0(, oo.· better .3.nd who can otherwise meet all requirements 
for admission to Gradt.:ate Stadies with full standing, may be admit
ted under t:•is category.. The student may enroll for one semester 
in this status ar.d may carry up to 6 credits of graduate work. He 
will receive gracuate cc.·edit only if he completes the requirements 
for the bachelor's degrse at the end of the semester during which he 
is so enrolled. 

.E - Unclassified 

Under this category may be admitted candidates who other
wise qualify for admission but who do not seek a degree at the insti
tution. The credits earned under this classificiation will not be 
counted toward residence. 

GB.ADUAT;i: Gc=<.ADING SYSTElVo 

Unit of Instruction - One graduate credit consists of one hour of 
lecture discussion or two to four hours of laboratory or one to two 
hours of seminar or other work of similar nature per week during 
the semester. 

Graduate Grades - The grades in graduate studies are as fo
llows: A- 8xcellent; B-Good; C-Satisfactory- D-Deficient (car
ries no graduate credit); F-Yailure; Vi .v; ithdrawal; !-Incomplete; 
P-?as sed. 

Graduate Grade Index- Tha graduate grade index sen"eS as a basis 
for measuring and evaluating the academic pe!"!ormance of the student • 
It is computed by dividing the total IUnber of l•onor points earned by 
the total number of credits in graduate subjecto in which the student 
received a final grade : ·o.cluding th:! grade of F but not the grades of 
~!! and F'. Honor points are assigned to each grade as follows: A:4, 
E: 3, C:2, D: l, F: O. 

The graduate grade index is considered satisfactory when it is 
3. 00 or above, which is equivalent to an average of B. 
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Graduate Course Numbering System - .All graduate courses are de
signated by a three digit number according to the following system: 
551-599 - courses for advanced undergradUa-te and graduate students; 
600 up - courses for graduate students only • 

.ADMISSION TO CANDIDACY FOR GRADUATE DEGREE 

Admission to a graduate program does not constitute or imply ad
mission to candidacy for a graduate degree. Application for admission 
to candidacy for a graduate degree must be submitted to the Graduate 
Council after the satisfactory completion of one full semester of gra
duate study but before the end of the first nine weeks of the last semes
ter in residence. Approval of the application will be based on the qua
lity of the graduate wo Jk of the student as certified by the major depart
ment. 

REQUIREMENTS FOR THE lVlJ\STER OF SCIENCE DEGREE 

The .Master of Science Degree is awarded by the College of Agri
culture and Mechanic Arts of the University of Puerto Rico after sa
tisfactory completion of the course work required of the student, de
monstration of the ability to read a foreign modern language, comple
tion of a satisfactory thesis, and the passing of a comprehensive final 
examination. In addition to these requiRments, the candidate for 
the degree is expected to maintain a high level of scholarship. Gra
duate work is distinguished from undergraduate instruction by its 
emphasis on research. Training is provided to give the student fami
liarity with the methods, ideals and goals of independent investiga
tion. The student's program of study is planned with these ideals in 
mind and the administration of his program is under the supervision 
of a special advisory committee. His course work and t.'le thesis pro
blem selected mut be approved by this advisory committee and by the 
Graduate Council. The advisory committee will consist of at least 
three faculty members, appointed by the Graduate Council upon the 
recommendation of the Head of the major department. The advisory 
committee will meet with the student to prepare his program accord
ing to the student's graduate objectives. This program must be ap
proved by the Director of the major department and the Graduate 
Council. 

Hours of Credit - A minimwn of thirty semester hours of credit 
in approved graduate courses is required for the Master's degree, 
Not more than six credJ.t hours of "courses for advanced undergra
duates and graduates" will be accepted toward the degree. At least 
fifteen credit hours shall be earned in the maj ·-· subject and six cre
dit hours shall be taken in graduate cou:rses i·· n·.lated fields. .At 
least Z4 credit hours must be earned in graduate courses at the 
University of ?uerto Rico (Mayaguez Campus). A maximum of six 
credit hours may be accepted from other graduate schools. Twelve 
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to fifteen credit hours cons titute a full load for graduate students. 
Under no circumstance s shall a g raduate s tudent b e pennitted to carry 
a higher loa d. 

Residence - Residence at the Universit y of P u e rto Rico (J.\t.Laya guez 
Campus) for a t l east one a c a demic year as a r e gula r graduate student 
is required for the Mast e r of Scie nce D e g ree . An a c a demic year of 
residence is defined a s r egistrat i on for and a tte nda nce in graduate 
courses agg r egating not l e ss than twent y four credit hours dis tributed 
over a p e riod of not l ess than two sem e ste rs. Three summer ses:
sions of six week s m a y b e cons ide r e d the equivalent of one semester. 

Gra d e Index - A minimum g r a de index of 3. 00 must b e obta ined 
in all g r aduate course s t aken. Failure to obta in this average in a ny 
semeste r w ill automatically plac e the student on p r oba tion. No gra
duate credit w ill be earned in c ourses a pp r ov ed with a gra d e of C 
in exce ss of six credits. Cour s es p assed with a g rad e lowe r than C 
carry no gradua t e cre dH .. 

L a nguage Requirements - A r eading knowledge of a modern fore
ign l a nguage i s r equire d of c a ndi da t es for a Master of Science degree. 
The specific l angua ge r equirements a r e e sta blis hed by the diffe rent 
d ep a rtments and pro g r ams. Knowle dge i s de te r mined by the l a nguage 
d ep a rtments on the b as i s of a r e ading e xamim tion given in coopera 
tion with the s tudent's m ajor d epartme nt on d at e s set forth and sche
duled by the l angua ge de p a rtme nt s . Students whose knowledge of the 
language i s not a d equa t e should confe r with the directors of the lan
guage d epartments to formula t e plans for mee ting this requirements 
for the d e gree. 

T H E:SIS XEQ UI RE M E N T 

All candidat es fo r the Ma s t e r of Scie nce d egree must present a 
thesis r epr esenting inves ti gation or r esea rch. The subj ect of the 
thesis must b e approved by th e di rector of the s tud ent' s m a jor de
partment and by the stud e nt' s a dvis o ry com mittee. Three cop i e s 
of the thesi s in final form a nd thre e cop i es of the abs tract must be 
filed in the office of the G r adu at e Council a t l east one week b efore 
the final e xamina tion. Deta ile d ins tructions a s to the form and orga
niza tion of the thesi s m a y b e obt a ine d from the academic d ep a rt
m e nts . 

Examina tion R equirements - :~.equirements for a lV!a ste r of 
Science d egr e e a r e not m easured s olely in t e rms of a ccumula t e d 
credits. Each candida te must pass a final ora l examin a tion cover
ing the general field of h i s m ajor s tudy, courses in rela t e d fields 
and his thesi s . This ex amination c a nnot b e h el d until all r equi re
m e nts a r e satis fied w ith the excep tion of the course work in p ro
gress. The e xamination will b e c onducted by the s tude nt' s gradua t e 
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advisory committee and a representative from the Graduate Council 
at a date set forth by them. The date of the examination will be 
announced publicly, and members of the University faculty may at
tend. In special cases, a written examination may be substituted for 
the oral examination. In case of failure the candidate may not appear 
for re-examination until one semester has elapsed. The result of the 
second examination is final. 

WITHDRAWALS AND DISMISSALS 

A student will not be elegible for candidacy for the i\'laster of 
Science degree and will be permanently suspended from Graduate 
Studies in the following cases: 

1) if he receives a grade of C or lower in ten or more credits 
of graduate courses in his program of study. 

2) If he receives a grade of D in any two graduate courses, or 
in one course in his major field. 

3) If he receives a grade of F' in any graduate course in his pro
gram of study. 

4) If he fails the second time he takes a final examination. 

5) If he fails to pass the foreign language proficiency test for the 
third time. 

6) If he fails to fulfill all the requirements for graduation within 
six calendar years from the date of his admission to the Graduate 
School. 

7) In any other circumstance specifically indicated by the De
partment in which the student is enrolled. 

A graduate student should avoid as much as possible the drop
ping of courses. Nevertheless, he will be permitted to do so with 
the approval of his advisor. Except in case of illnes, certified by 
a competent physician, no student will be allowed to drop courses 
during the last eight weeks of a regular semester. An unauthori
zed withdrawal will impose the grade of F. A student who dropsall 
courses will automatically be withdrawn from Graduate Studies. 
Any student permanently suspended or who has withdrawn from 
Graduate Studies must apply for readmission if he intends to con~ 
tinue graduate work. 



APPENDIX VII 

C:vil Engi.neerc"J Jot,raals Available in the Libra:ry 

l. Acta Folytechica Scandinavica 

2. Addison-'.: es1ey Newsletter 

3. Alcoa Aluminum News-Letter 

4. The American City 

5. American Concrete Institute-Journal 

6. .t-:..merican Engineer 

7. American H gh..vays 

8. American Institute of Flanners Journal 

9. i"\merican 1 ater · ..... orks .f.ssociation Journal 

10. Applied Mechanics Review 

11. The i•praisal Journal 

12. i'>rchitectura1 Forum 

13. .c.rchitectura1 Record 

14. Arkansas Engineer 

15. The .hustralian Surveyor 

16. J'utomotive ··."orld en Espa?iol 

l7. Automovil Internacional 

18. Aztec Engineer 

19. Bollettino Della Societa ltaliana Di Fotogrammetri.a o Topografr'a 

20. Bolletino Di Geodesca o Scienze i..fflni 

21. Boston Society of Civil Engineers Journal 

22. Bulletin of The American Associatio•'l of Fctro"eum Geologists 
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23. Canadian Surveyor 

24. Chartered Surveyor 

25. Civil Engineering 

26. Colegio de Ingenieros l t:.erto Rico Revista 

27. Concrete and Constructional Engineering 

28. Construction 

29. Construction Methods and Equipment 

30. The Constructor 

31. Engineering 

32. The Engineer;.ng Ecor.omist 

33. Engineering News Record 

34. Geometre 

35. House and Home 

36. Implement and Tractor 

37. Informes de la Construcci6n 

38. Ingeni.erl'a y Arquitectura 

39. Ingenierra Civil 

40. Ingenierra InternacionJ.l Construcci6n 

41. El Ingenier o 

42. The Institution of Civil Engineercn::; 

43. Monograf!as dellnstituto EC.uardo Torroja 

44. Instruments and Control Systems 
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45. Instruments and Experimental Techniques 

~6. International Hydrographic Review 

47. Iron Age 

48. Japan Institute of Metals 

49. Journal of Applied Mechanics 

50. Journal of Basic Ensineerin2 

51. Journal o£ Canadian Petroleum Technology 

52. Journal o£ Engineering Education 

53. Journal of Engineering For Industry 

54. Journal of Engineering Graphics 

55. Journal of Metals 

56. Journal of the Royal Aeronautical Society 

57. Kansas Engineering 

58. Landscape Architectur;o 

59. Lead Abstracts 

60. Mlll.£hina Design 

61. W..aterials in Design Engineeri.ng 

62. Materials Research a:od Standars 

63. Measurement Techniques 

64. Military Engineer 

65. Missiles and Rockets 

66. Model Engineer 

67. Oficina 3anitaria Fanamerice.na Boletrn 



J 
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68. Fetroleo lnteramericano 

69. Fhoto,:.;r~.mmetric Engineering 

70, Fhotogrammetric Record 

71. Plant Engineering 

72. Frogressivc i<.rchitecture 

73. Fublic ·;iorks 

74. Railway Locomotives and Cars 

75. Research Enginec:r 

76. Revista de Obras F ublic.-,s 

77. Revisb de Plasticos Modernos 

78. Roads and Jtreets 

79. Southern C~_lifornia FrofessionzJ Engineer 

80. Steehva.ys 

81. The Structural En3ineer 

82. Survey Review 

83. The Surveyor 

84. Surveying and 1\llapping 

85. Technology Review 

86. Traffic ruarterly 

87. -:d astes Engineer 

8 8. -:t: ater -:1.nd ·:r ;::.ter Engineering: 

39. ".' ater Follut>.on i,bstr :1cts 

90. Journal ·:vater Follution Contru!. Federation 
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• l. Water and S··ew'lge ··.l orks 

~2. ·l·later -:·/orks Engineering 

93. · / erkstatt and Betrieb 

94. Zinc J~bstracts 
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i>FFENDIX VIII 

Civil Engineering Journals Recommended to be obtained 
by the L\brary 

l. Highway Research Board Proceedings 
Edited by Herbert F. Orland 
Fublication 1024 1962 

Z. American Society of Civil Engineers, F·roceedings 
ASCE 
345 E 4 7St, , New York 

3. Amer i.can Society for Testing Materb.ls, F roceedings 
ASTM 
1916 Race St. , Philadelph~a. Pa. 

4. Institution of Civil Engit:eers, Proceedi-£1 :;s 
Institution of Civil Eng' :,eers 
Great George St. 
iJ estminster, London 

5. Japan Society of Civil Engineers, Transactions 
1. Chome, Yote ... ya, Sl:tinkjuku, Tokyo, Japan 

6. Building Research Station Digest 
Building Research Station 
Garston, ''"atford, Herts, England 

7. Building Science Abstracts 
Department of ScientiLc and Industrial Research 
Road Research Laboratory 
England 

8. Highwt,y Research Abstracs 
Highway Research Record 
Highway Research News 
Edited by Highway Research Board 
2101 Constitution 1-wenue 
Washington, D. C. 

9. Indian Concrete Journal 
lZl C'ueen's Road 
Bombay 1, India 
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10. Informes de 1?. Cor.1str1.1c ~_.C'.'l 

Institute Eduardo Torroja de la Construcci6n y del Cemento 
Chamartrn de la Rosa 
1\.partado de Correos No. 19, 002 
Madrid 16, Espana 

11. Institution of Civil l<~·1gineers of Ireland, Transactions 
Institution of Civil Engine.ers 
35 Dawson St. 
Dublin, Ireland 

12. In stituto Tecnico de la Construcci6n y del Cemento, Bulletin 
.:~partado de Corraos No. 2 
Costillares, Cham:1rti"n, Espana 

13. International hssociation of Shell 3'cructures, Bulletin 
Alfonso XII, 3, Madrid 7, Espa::C:-

14. Magazine of Concr-::te Rese2.rch 
Cement 3.nd Concrete Association 
52 Grosvernor Gardens 
London, S''/ l, England 

15. Memorias de la Societe des Ingenieurs Civils de France 
19 Rue Blanche 
Faris 9, France 

16. Memoirs of t~<e Faculty of Engineering, Kyoto University 
Kyoto University, Kyoto, Japan 

17. National Building Research Institute, Bulletin 
South ?.frican Council for Scientific 2.nd Industrial Research 
Pretoria, South ~>£rica 

18. RILEM Bulletin 
International Association of TestinJ .s.nd fl.esearch Laboratories 
for Materials and Structures 
12 Rue Brandon, Faris 15 e, France 

19. "laterH~.ys Exper:mental Station ?echnical Reports 
'Jaterways Experimental Station 
Corps of Engineers 
F. 0. Box 631, Vickspurg, Miss. 

20. Technical Translations 
Office of Technicill .Services 
Department of Commerce 
\1ashington, D. C. 
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APPENDIX IX 

SUGGESTED REFERENCES HECOMMENDED TO BE OBTAINED BY THE 
LIBRARY 

A. JOURNALS 

l. Applied Mechanics Reviews 
American Society of Mechanical Engineers 
San Antonio, Texas 

2. Architectural Science Review 
P. C. Box 292, Broadway 
3ydeney, Australia 

3. Bauingeneur, _)er 
Heidelberger Platz 3 
Berlin-Nilmersdorf, Germany 

4. Bautechnick, Die 
Hohenzollerndamm 139 
Berlin- ;.rnmersdol'f, Germany 

5. Beton-und Stahlbetonbau 
Hohenzollerdamm 1S9 

' Berlin-I.Jilmersclorf, Germany' 

6. Building Construction 
5 3outh Vi! abash Ave. 
Chicago 

7. C/M Magazine 
National Concrete Magazine Association 
3121 South St., N. N. 
V/ashington, D. C. 

8. Cement and Concrete 
Sabu Cement .3ervice 
P.N.B. House 
5 Parliament St. 
New Delhi 1, India 

9. Civil Engineering and Public Works 
8 Boakingham St. 
London W.C. 2, En_zland 

Hl. Concrete and Reinforced Concrete 
Kalinin St. 3, 
Moscow G-19, Elmbust, Ill. 



11. Concrete Construction 
Box 444 Elmbu rst, Illi. 

12. Concrete Quarterly 

- 50 -. 

Cement and Concrete Association 
52 Grosvenor Gardens 
London S -v-v 1, England 

13. The Engineer 
2 Esse~" St., Strand 
London N C 2, England 

14. Experimental Mechanics 
Society for Experimental 3tress Analysis 
21 Bridge Square 
·ivesport, Conn. 

15. Le Genie Civil 
5 Rue Jules Lef3bll-re 
Paris 9 e, France 

16. Ingenier:ia 
Escuela Nacional de Ingenier!a 
Ciudad Universitdria, Mexico 20 
D. F. Mexico 

17. Ingenier!a Civil 
Asociaci6n de Ingenieros Civiles del Per(! 
Cohnena 788, Lima, Peru 

18. Modern Concrete 
431 S. Deaborn St. 
Chicago 5, Eli. 

19. Revista IMCVC 
Instituto l\ilexicano del Cemento y Concreto 
A. C. Insurgentes Sur 1846 
Mexico 20, D. F. 

20. Structural Concrete 
Reinforced Concrete Association 
14 Howick Place 
London, 3 ·vv 1, England 

21. The Structural Er.gineer 
Institution of 3tructural Enginee;.·s 
11 Upper Belgrave 3t., London 3 ei 1, England 
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1. Advances in Geophysics 
H. E. Landsberg and J. Van Mieghem 
Vol. 9, 1962 J74 pp. $14. 51 
Academic Press, Inc. 

2. Building Failures 
Thomas H. Mc-Kaig 
1962 261 pp. $1J. 75 
McGraw Hill Book So. , Inc . 

.:;. Foundation Design 
.~ayne C. Teng 
1962 466 pp. $16. 1J 

4. Modern Piling Practice 
Rolt Hammond 
1962 225 pp. $12, 'JO 
Rolt Hammond Contractors Record Limited 

5. Reviews in Enginee:-ing Geology 
Thomas Flohr and Robert F. Legget 
196:<: 286 pp. $6. ')0 
The Geological Society of America 

6. Theory of Ground Water Movements 
P. Ya. Poluvarinova-Kochina 
196 2 61J pp. $10. 00 
Priceton Universit; Press 

7, Worked Examples in Theory of Structures 
N. P. Roberts and P. G. Ridley 
196;:, Two volume3 172 and 221 pp. J5S y 408 
Mac Donald and Company, Limited 

8. Foundation of Structures 
Clarence W. Dunham 
1962 722 pp. $12. 75 
McGraw Hill Book Company, Inc. 

9. Theoretical Geomorphology 
Adrian E. Sche:legger 
1961 333 pp. ~13. CO 
Prentice Hall 
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10. Active and Passi.ve Earth Coefficlt:r;t Tables 
Alfreds R. Jumikis 
1962 :>Jl pp. $10. 00 

11. Design of Thin Concrete Shells 
Positive Curvature Index 
A. l.VI. Haas 
l9G2 128 P!l· $';.50 

12. Stress : AU sers JI!Ianual 
M. I. T. 
51 pp. $2. 00 

ls. Field Testing of Sci.ls 
A. 3. T.l\/£. $15. f.J 
American Society of Testing lviaterials 

14. Earth Manual 
78J pp. $J. 7 5 
U. S. Government Printing Office 

15. Mechanics of S::>ils : 
Fundamentals for Advanced 3tudy 
Alfred !'\, Jumi'.ds 
1964 483 pp. $12. 50 
D. Van Nostrand Compan~'• Inc. 

16. Engineering Conc:racts and Specifications 
Robert VI. Abbett 
461 pp. $8. 50 
John Wiley and 3ons 

17. International Confere:1ce on Soil Mechanics and Foundation 
Engineerinc;·, Proceedings 
1963 551 pp. $15 ::o 
Collectors Holding 

18. Design of Concrete 3tructures 
George Winter 
1964 $10. 50 
McGraw Hill 

19. Reinforced Concrete 
E. Sigallow and S. 3trongin 
1964 39.; pp. $12. 5:1 
Gordon and Beach Science Publishers 
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20. Concrete : Plain, Reinforc~J, Prestressed, Shell 
R. H. Evans and C. G. Wilby 
260 pp. $8. 50 
American Elsevier Publishing Company, Inc. 

21. Elastic 3tability of Post-tensioned Prestressed Concrete Members 
C. B. Wilby 
54 pp. $4. 50 

American Elsevier Publishing Company, Inc. 

22. Mechanical Properties of Metals 
J. C. Tweeddale 
$7. 50 
American Elsevier Publishing Comp2;1y, Inc. 

23. Bitum~n in Hydn:ulic Engineer:.ng 
Baron VI. F. Van Cesbeck 
Vol. II t:88 pp. $16. 00 
American Elsevier Publishing Company, Inc. 

24. Fluvial Processes in Geomorphology 
Leopold, W ahnan and Miller 
W. H. Freeman and Company 

25. Ore Deposits 
Charles F. Park, Jr. and I\ay A. MacDonald 
a. H. Freeman and Company 

26. Stratigraphy and Sedimentation 
Krumbeim and Class 
Second Edition 1963 660 pp. $10. 50 

27. Structural Analysis 
Murray I. Mantell and John F. M arron 
1962 430 pp. $1:-l. 00 
Ronald Press Company 

28. The Plastic Met;1od of Structural Analysis 
B. G. Neal 
Second Edition $7.50 
John Wiley and 8ons 

29. Foundation Design si1d Construction 
M . J. Tomlinson 
John 1Niley and Sons 
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3 J. Plastic and Elastic Design of Slabs and Plates 
R. H. Wood 
1961 ::!44 pp. $12. JO 

31 Introduction to Structural Dynamics 
John M. Biggs 
First Edition $11. 5'1 
Me Graw-Hill Book Company, Inc. 

<52. Theory of Modern 3teel Jtructures 
Lindon E. Grinter 
Two volumes 
The M c Millan Cmnpany 

33. Critical Path Methods 
3haffer, M eyer 
Me Graw-Hill Book Company, Inc. 

34. Theory of Structures 
Timoshenko and Younz 
Second Edition 
Me Graw-Hill Boo't Company, Inc. 

35. Formulas for Stress and ::.'train 
Raymond J. Ro11.rk 
M c Graw -Hill Boo'z Company, Inc. 

36. Physical Properties of Soils 
R. E. Means and J. V. Parcher 
Charles E. Merrill Books, Inc. 

::J 7. Foundation of Structures 
Clarence .1. Dunham 
$12. 50 
McGraw-Hill Book Compa,c:;•, Inc. 

;:;B. Soil Mechanics 1<-oundation and Earth Structures 
G. P. Tschebotarioff 
$8.00 
Me Graw-Hill Book Company, Inc . 

.:J9. Foundation Design and Practice 
J. H. Thornley 
$9.00 
Columbia University Press. 
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4·1. Introductory Soil Mechanics and Foundation 
Sowers and 3.:>wers 
$9. 00 
The M c Millan Company 

41. Foundation Engineering 
Peck, Hanson, and Thornburn 
$11. :)Q 

John Wiley and Sons 

42. Foundation Enginecrin3 
G. A. Leonards 
$2D.OJ 
Me Graw-Hill Book Company 

43. Substructure Analysi '3 and Design 
Paul Anders<en 
$B.C1 
Ronald Press Corc"pany 

44. Theoretical Soil Mechanics 
Karl Terza.;hi 
$12. JO 
John Wiley and 3ons 

45. Soil M echanics in Engineering Practice 
Terzaghi and Peck 
$10. 00 
John Wiley and Sons 

46. Earth Pressure and Retaining Walls 
VVhitney Clark H•.mtington 
$15. JO 
John vViley and Sons 

47. Fundamentals of Soil J.Iechanics 
Donald vV. Taylor 
$12. 00 
John V:l iley and So~s 

48. Operation Researcb :;I2thods and Problems 
Sasieni, Yaspan ace.~ Friedrr:an 
$9.10 
John INiley and S:>XJ 

49. A Policy on Geometri.c Desis-n of Rural Highways 
AASHO 
American Association of State Highway Officials 
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50. A ~licy on Geometric Design of Urban Highways 
AASHO $7.JJ 
American Association of 3tate Highway Officials 

51. Portland Cement and Asphalt C0ncrete 
Thomas D. Larson 
$7. OJ 
Me Graw-Hill 

52. Highway Engineering Ha.ndbook 
K. B. Vvoods 
$25.:)0 
Me Graw-Hill 

5;;,. Design and Construction of ~,sphalt Pavem.ents 
J. Rogers lVIadin a.'1d Hu_sh A. vilallace 
$8.:)0 
Me Graw-Hill 

54. Significa.-•ce of Test and Properties of Concrete and Concrete Aggregat 
$5.10 
American Society for Testing 1VI aterials 

55. Principles and Techniques of Predicting Future Demand for Urban 
Area Transportation 
$2. 50 
Department of Civil Engineering, M. I. T. 

56. Future Highways and Urban Grouth 
Wilburn and Associates 
$4. OJ 
The Automobile Man'.lfacture Association 

57. Asphalt and Allied 3ubstances 
Herbert AbrahaEl 
Vols. I, II, andiii $1'::.75 
D. Van Nostrand Company, Inc. 

58. Highway Traffic :Estimation 
Robert E. Schmidt and 1\1. Zarl Campbell 
The ENO Foundation for Highway Traffic Control 

59. Bituminous Materi<:ds in Road Construction 
$7.00 
Road Research Laboratories 
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6:). Road User Benefit Analysis for Highway Improvements 
$3.15 
American Association of State Highway Officials 

61. Statistics in Research 
Bernard Ostle 
$1J. 50 
Iowa 3tate Press 

62. A. 3. T. M. 3tandards on Bituminous Materials for H~ghways 
Construction, daterproofing and Roofing 
$5.5C 
American Society for Testin3 Materials 

63. Sir.aposium on Mineral Aggreg::1te 
A. 3. T. M. Special Technical Publicatic;: No. 8;) 
$2. JO 
American Society ;or Testing Materials 

64. Thin Shell Concret-o! 3':ructures 
David P. Billington 
$1.:;. 5) 
Me Graw-Hill Boo:<: C(nnpany 

65. Municipal and Rural :Janitation 
V. M. Ehlers and E. W. Steel 
$9.75 
Me Graw- Hill Boo': Con:paay 

63. Introduction to Structural Dynamics 
John M . Biggs 
$9. 95 
M c Grsw-Hill Book Co:·npany 

67. Theory of Prestressed Concrete 
Michael Chi and Frank A. Biberstain 
Prentice Hall, Inc. 

68. Limit Analysis of Rotationally Synmetric Plates and Shells 
Phillip G. Hodge, Jr. 
Prentice Hall, Inc. 

69. Practical Prestressc.:' Concrete 
H. Kent Preston 
M c Graw-Hill Boo;;: -=:o. 
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7'1. Theories and Practices of Industrial Waste Treatment 
Nelson L. Nemerow 
Addison- Wesley Publishing Co., Inc. 

71. Principles of Soil Mechanics 
Ronald F. Scott 
Addison- 'vVesley Publishing Company, Inc. 

72. Matrix Methods in Elastomechanics 
E. Pestel 
$19 .. 50 ' . ,, 
M c Graw-Hill Book Co. 

7 .:i. Prestressed Concrete 
James R. Libby 
$12. 5'1 
Ronald Press Com·,,any 

7 4. Engineer in<; Mec~anics of Deformab' •c Bodies 
E. F. Byars and H. D. Snyder 
International Text B ·.c;';: Co. 

75. Introduction to Structural Problems in Nuclear Reactor Engineering 
J. R. Rydzewski 
$15. 10 
The . M acnilla!1 Company 

76. Theory of Elastic Thin 3hells 
A. L. Goldenveiser 
$15. 00 
The Macmillan Co:rc,pany 

77. Advanced Structural Analysis 
S. F. Borg and J. J. Gennaro 
$8.0') 
D. Van Nostrand Company, Inc. 

78. Oscar Faber's Reinforced Concrete 
John Faber and F. Mead 
$14. 75 
D. Van Nostrand Company, Inc. 

79. Elasticity i.n Engine? ·ing Mechanics 
Arthur Bor·esi 
1965 $9. '):) 
Prentice Hall 



' 
81. Introduction to Engineering Design 

Edward V. Krich 
$4.75 
John Wiley and Sons 

81. Studies of the Behavior of High Strength Bolts and Bolted Joints 
Cheson and Murese 
$1. 50 
University of Illinois 

82. Engineerin:l' Design 
Joseph H. Faupel 
$19. 7 5 
John iiTiley and Sons 

8&. Engineering l.\Cethod.3 in A~phcd lVIechanics 
Henry L. Laughaar 
$9.50 
John Wiley and S·:)ns 

84. Urbanismo y .3ervicios Urbanos 
Paz M aroto y Paz Casa·1e 
60') pesetas 
Editorial Dossat, S. A 

85. Transportes Urbanos 
Gonzalez Paz 
sC pesetas 
Editorial Dossat, '3. A. 

86. Estructuras Continua.3 de Hormig6n Armada 
Cross - 1VI organ 
<>30 pesetas 
Editorial Dossat, 3. A. 

87. Hormig6n Pretensa:~o 
Guy6n 
500 pesetas 
Editorial Dossat, 3. A. 


