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NON-CAPITAL PROJECT PAPER

Development of Engineering Standards and Criteria for the Usage of
Laterite, Lateritic Soils and Other Problem Soils in Connection With
the Construction of Roads, Highways, and Airfields

I. PROJECT SUMMARY

A. Introduction

It is the intent of this program that by basic and applied engineering
investigations, tests and analyses, laterite, lateritic soils, expansive
soils (black cottons) and other problem soils may be clearly defined and
specific usage criteria developed to relate these soils to current and
probable uses in the construction field. It is the further intent of
this engineering developmeht program that by testing, analysis, evalua
tion and other defined or presently undefined means, certain critical
soils and aggregates used in the construction of rural roads, highways,
highway structures, buildings, plants, earth dams, dikes, embankments
and fills may be specifically defined. This will assure timely and
economical use in all countries where soils usage problems have occurred
in construction and engineering applications. Development of specific
and economically acceptable usage criteria will be accomplished con
currently with the testing and analysis. These investigations, tests
and analyses will be by means presently used in the state of the art or
by means developed specifically for this program and will clearly define
the parameters so that engineers may reliably, economically and advan
tageously specify these materials for construction purposes on a world
wide basis.

II. OBJECTIVES

The primary objectives of this program are as follows:

A. 1. An engineering definition of laterite, lateritic soils
and expansive soils and other problem tropical soils
such as plastic clays, sands, etc.

2. A classification system for above soils.

3. An evaluation of the engineering characteristics of these
soils, in accordance with the several classifications
which may be established, determining the range of physical,
chemical and geological conditions for each classification.
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4. Review and establish standard methods, or develop
new or modified methods of testing, for such materials,
for design'and construction control.

B. ·1. The'most suitable designs and construction methods for
the stabilization of lateritic materials, expansive soils,
tropical plastic clays, and other troublesome soils in
cluded under this would be assisting selected Highway
Departments in 'the construction of test roads.

2. Review selected local Highway Departments road design and
construction criteria, and as applicable, propose modifica
tions thereto (including pavement design and analysis,
standard specifications, etc.) in connection with the usage

'of 1aterite~ lateritic soils, expansive soils and" other
problem soils such as tropical plastic clays, sands, etc.

C. Definition and extent of B.1. and B.2. are contingent
upon completion of part A.1. through 4. above.

D. Studies of soils in other A.I.D. regions or countries will
be conducted as a basis for further intensive research as
the program in Africa"is developed. The contractor will
make such studies at the direction of A.I.D.

E. Determine the significance and potential application of
the analysis test findings to other uses for those problem
soils and aggregates investigated, such as~ but not limited
to, : foundations for highway structures, buildings, earth
dams, dikes and embankments.

III. PROJECT COMPONENTS

The implementation of this program is in three major parts. Phase I South
East Asia (Thailand), Phase II Africa (Ghana) and Phase III Latin America
(Proposed). Phase I South East Asia has been completed. Phase II Africa
will be completed by the end of November 1970 with two soils seminars to
be held (1) Ghana (2) East Africa the last week of January and the first
week of February 1971.As the result of expressed interest by the majority
of missions in Latin America, a soils reconnaissance survey is proposed for
FY 1971. Recommendations developed by this reconnaissance will identify the
appropriate central location and laboratory and other facilities available
for the Phase III Latin America soils program. With centra1'10cation and
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necessary facilities identified, the program will be announced early
FY 1972 in the Commerce Business Daily for interested Consultants and'
Institutions. Based on a Description of the Program (attached as
Annex 1) a contract will be awarded. In Phases I and II ,the program is
being accomplished by a combination of Engineering firms and Institutions.
Additionally Engineers and Soils Scientists will be used to tie the various
reports and findings together and develop criteria and usage manuals for
the design of roads, highways, airfields, embankments and other similar
type structures.

JUSTIFICATION

This critical soils program was established and funded by A.I.D.($643,000
through FY 1970) based upo~ the following facts:

1.

2.

3.

4.
\

U. S. Engineers and Constructors are required for the accomplish
ment of Capital Projects financed by A.I.D. loans.

* There is no known data or criteria available describing the design
limits (inclUding testing procedures) or primary soils such as
laterite and lateritic soils and expansive soils for construction of
roads, highways, airfields, etc. in tropical areas.*

There have been a number of project failures involving the use of
these soils; most prominent is the Khmer American Friendship Highway
in Cambodia which failed because of misuse of available materials
(Laterites). Almost 9 million dollars were expended by A.I.D. (Grant)
in corrective design and construction actions.

Procedures to compensate the borrower for design failure by U. S.
engineers using these soils for construction are not now known or
available.

*Inquiries were made to the Bureau of Public Roads, Army Corps of Engineers,
Air Force Engineers, Navy Facilities Command, and meetings were held with
members of the Highway Research Board of the National Academy of Science in
the U. S. and to well-known soils laboratories such as the British Road
Research Laboratories London, England (Dr. J. D. Millard), Central Road
Research Laboratory, New DeThi, India (Prof. &ta R. Mehra, Director)
Materials Research Laboratory, Nairobi, Kenya (Mr. N. B. Harley), and Central
Laboratory of Bridges and Roads, Paris, France (Mr. J. Bonitzer, Chief
Engineer) •

The complete lack of information relating to the use of laterite and lateritic
soils is further stated in Phase I Contractor's "Literature Review on Later
ites" dated December 1967 by the following statement:
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"IN SUMMARY, THERE IS NOT SUFFICIENT EVIDENCE EXISTING IN THE LITERATURE
TO JUSTIFY ANY CONCLUSIONS AS TO THE PERFORMANCE OF LATERITES IN THE PAVE
MENT STRUCTURE."

In the Spring of 1965 a committee composed of Transportation (Highway)
Engineers from each of the four regional bureaus (later expanded to
include the Vietnam Bureau) was formed to investigate the problem of
developing engineering design criteria for the construction of roads,
highways, airports and similar structures, by utilizing available and
appropriate tropical soils. A program titled "Development of Engineering
Standards and Criteria etc." was developed. This program was presented
to the A.IoD. Research Advisory Committee (RAC) on March 31, 1966. RAC
accepted and approved the program;. however, as an engineering program
rather than a research program. O.Y.B. 1967 non-regional funds were
made available to ENGRfor the accomplishment of Phase I South East Asia
(Thailand) and an agreement'PIOIT was reached with the Government of
Thailand (Thai Highway Department) to provide laboratory facilities,
local labor and other local costs. Dr. Sirclok then Director of the Thai
Highway Department was quite enthused with the program and was instru
mental in having the Government of Thailand appropriate $50,000 equivalent
for local costs.

Through appropriate A.I.D. procurement regulations a joint venture of
Woodward,ClYde, Inc., Materials Research & Development Inc., Miller-Warden
& Western with consultants from the University of California and the
California Highway Department, was selected to accomplish Phase I South
East Asia. This phase was completed in October 1969. The final report has
been received and has been widelY distributed to both A.I.D. engineers,
local country engineers and to private consultants. The findings as
described in the .report are now being used to determine the strength of
soils and to design pavement structures.

Phase II Africa (Ghana) was funded as a non-regional project for FY 1968.
LYon Associates, Inc., with Drs. Peck, Eades, Deere, Thornburn, Ireland
and Cording of the Engineering School of the University of Illinois were
selected as consultants to accomplish this Africa phase of the program.
The final report will be in French as well as English to accommodate both
French and English speaking engineers in Africa. Phase II is scheduled to
be completed in November 1970 with two-three day seminars for African
engineers; one the last of January 1971 in Ghana and the second proposed
for the first of February 1971 in Nairobi.

Phase III, Latin America, is proposed for FY 1972. The L. A. Mission
engineers have evidenced considerable interest in the program for L. A.'
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Letters describing the program were sent to each L. A. Mission Engineer
and the replies indicate that there is a great need for such a program. (Sample

ENGR letter and replies are attached).

At the conclusion of the entire program (Phases I, II & III) the soils
testing procedures, classification methods, design criteria and other
pertinent information developed will be categorized, combined where practic
able and an engineering usage manual for these tropical soils will be
developed. It is not now known to what extent the tropical soils of South
East Asia and Africa are similar or compatible nor whether the same testing,
classification or design procedures can be used. By the same token nothing
is known of the characteristics of the L. A. soils; therefore, one or more
usage manuals may be required. These final manuals will be printed in
English, French, Spanish and Portugese as appropriate.

Life of Project Costs

The estimated total costs of the Soils program are as follows:

PQase I South East Asia (Thailand) - Completed FY 1967 - 68-69
$277,228 U. s.

50,000 equivalent Thailand
---$327,228 Total

Phase II Africa (Ghana due for completion November 1970 - FY 1968-69-70
$366,000 U.S.

60,000 equivalent Ghana
---$426,000 Total

~ 1971 Phase III Latin America Reconnaissance Survey FY 1971 - $40,000·
Phase II Africa (Ghana) Estimated wind up costs FY 1971 - $10,000

FY 1972 Phase III Latin America Engineering/Institutional Contract $300,000

FY 1973 Phase III Latin America Contract

FY 1974 Phases I, II & III Final evaluation, development of Usage
, (Testing, classification and design) Manual(s)

$60,000

$35,000

Implementation of Phase III Latin America is contingent upon results of
Reconnaissance Survey (FY 1971) to evaluate on-site country-by-country
general soils problems and to determine the appropriate headquarters
locations (soils laboratory, central location etc.) and local currency
support requirements.

~J
/
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A.I.D. Interest in Developing Design Criteria for Roads, Highways, Airfields
and Allied structures

In providing loan assistance for Capital projects to developing countries,
A.I.D. is vitally concerned that the American consultants engaged to design
and supervise these projects be completely knowledgeable in the use of
local soils and materials. Until the beginning of this program no such
information has been available to either local or U.S. engineers. The end
result of this program will be definitive usage manuals for the design of
roads, highways, airfields, etc. for the use of local soils, and in effect
an A.I.D. wide technical assistance program in the full meaning and intent of
the Foreign Assistance Program.

World Wide Interest in This Soils Program

Considerable interest on a world-wide basis has been developed. In the
course of traveling through the various countries of Africa the soils
scientists are collecting many samples of soils, their test results and
in numerous cases, unpUblished technical.papers pertinent to the program.
The British Road Research Laboratories have become interested in the
program and have contributed data from former British colonies; the French
Portugese have done the same. For the first time a concentrated effort is
being made to identify, classify, establish test procedures and establish
design criteria for these widely used but little known soils. In this
country many private consultants as well as other government agencies have
evidenced great interest in the program and have requested and received
technical reports generated by the A.I.D. program.

Alternative Strategies

A.Strategy I - Continue as planned.

Phase I South East Asia Completed.

Phase II Africa Underway

Phase III Latin America Proposed

B. Strategy II - Complete and consolidate Phases I and II and abandon
efforts for Latin America.
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Managua, D.N., June 4, 1970

Mr. J. Ashby Wi lIiams, Jr.
Chief, Tr~nsportation Division
Office of Engineering
Agency for Internationa I Deve lopment
Department of State
Washington, D.C. 20523

Dear Mr. Wi IIiams:

Reference is made to your letter of December 3, 1969, regarding the studies
of lateritic soi Is.

I turned the South East Asia report and a copy of your letter over to the Highway
Department and requested their comments and suggestions. I have just received
their reply, prepared by the Chief of the Materials Section, which is translated
as follows:

"After having carefully read the paper entitled, "Engineering Studies of
Lateritic Soi Is in Connection with the Construction of Highways and Airfields" ;
I have the pleasure to inform you that I found it to be an extensive investigation
about this, type of soi I, which presents many difficu Ities in the construction
of highways.

"These soils are frequently found in Nicaragua, especially in the Atlantic
Zone, where they predominate, and we have very little experience with
their behavior in highway and airfield construction. Owing to the fact that
the actual tendency is to integrate the Atlantic Zone, with the Pacific Zone
by means of highways; it is very important to carry out a detai led investigation
of the behavior of these soi Is before we initiate a construction program in the
Atlantic Zone. .

./.
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"Consequently Nicaragua must carefully take into consideration the programs
of investigation of lateritic soi Is."

As a matter explanation the Atlantic Zone of Nicaragua is practically undeveloped.
The Rama Road is the on Iy overland Ii nk with the West and that ends at the
river port of Rama,some 70 kilometers from the main coastal city of Bluefields.

In the Pacific Zone the majorsoi Is problem -in highway construction is with
the expansive c lays, known locally as Sonsoquite. Shrinkage cracks in these.
soils down to a depth of 20 feet are not uncommon at the end of the dry season.

With the lateritic soi Is in the Atlantic and Sonsoquite in the Pacific, Nicaragua
would definitely benefit from a Latin American Study. Assuming that other
Latin American countries in the Tropics have similar problems, logistics would
probably dictate the location of a base for the team. In this respect I woo Id
suggest that Panama would be a logical choice.

I regret the delay in the reply but did want to submit the comments of the
local Highway Department. Hoping that the above information will be of
value, I remain,

Sincerely yours,

&e~./JH~"tJ
Carl M. Forsberg
General Engineering Officer

c.c. BJWatkins, LA/OR/ENG

CMF/cb
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November 21" 1969

Hr. .Albert L. Boot
Chicf Eneineer
u. fJ. A~I.D. Mission
c/o American Embas6,1
Duanos Aires, Argentino..

Subjeot: • Report Engineering Study of Laterito
and Lotaritie Boils in Conneotion ~{1th

Construction ot Roads, H1gh'W~yat and
Airfields - Phase I - South Eact ADiQ
(Thailand)

Dear }.Ir. 13cst:

As you probably know the luterites o.nd lateritic soils are common
place throue;hout the trop1cull'lorld o.nd in mony plocos oro the

, l'r1.liwry m(.ltcriul for roc.d building. "There they arc: tlroperly clasG1
fied lind UGod, they produce good r.nd Dcrviccnble rouds, n1rf1elda,
cmbGnlancnto, etc. but in muny caeca thay hnve boon improperly \Ulccl
nomctin105 just bCCUUOQ they are red. Since there hCtc beon o1cnificant
fuilure and GO little 10 re'.llly kno\'ln about these Goils, A.I.D. huo
Wlucrtnltcn t\ \lorld-\11do pro~[lm to invos'tieate, CllHIS1f'y, and develop
procedures to enable the field en~1ncer to sa:f'ely end economicalJy use
those ubunduntly placed oo1ln.

Tho first phaae of the proerUln he.D just been oompleted in South East
A:,do (Dtlnskolr:.) by vloocl,;wrd-Clyde :llld Aosociutes, Hiller...Harden- '
\-lcntern, Inc., o.nd Materials Rosearch and Development, Inc. I om
cnclooinc a copy of their rinnl report for' your informnt1on. We 'Will
a littlo Inter reduce tills report toausD~e ~unl. The second
phur;o of thi3 prozrcm is now undcnlDY in Afriea at the Build1na;s lUld
Roads Resenrch Institute, Ghana Academy of Sciences at Kumaoi, Ghana.
~on /lolJoe1atos ot Baltimoro, Maryland with Drs. Peck, Eudea. Deero,
Cording, Ireland and Thornburn ~ the School or Engineering, Un1vorsity

i " "of Illinois IlrO conduct1ng the Mr1ca. w1do phase or the program. This

, '
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nocond phane io scheduled for completion in October 1970 and yi11
include invostiGation of the expanoive clays (black cotton ooils)
00 well OD tho lateriteo.

Tho third phose 1£ undcrtclt.en, would include Latin l..merica. '~e hLlve
propoaed that ouch n progr(ltl be fr~nrted in .b"Y 1971. To fill you in
on the extent and depth of this progrum. I om. enclosing n COW of the
/lfricon ocopo or 'Hork "Description of the Progrem" for your review ond
comment. '1'110 laterites in their vnrious forms ore abundant in Latin
America and are widc~ used in the construction of roads, a1rfieldo j

etc.; however, I have no knowledge at all regardina any problema you
may be havinG with the lo.teritco - cotton 80110 or other problem .'

.• tropical Doila. In order tor us to move ahead l'lith a Latin Junerico.
soila progrom, Q. number of queotions muot be answered such os - nre
you having soils problems; if so, ",hat are they and what kinds of
ooilo oro involved? l.nd if the concensus of opinion is that there
ore problems and tho progrum'1s needed - where do we bose the teum?
Similar prior 1nfor.m~tion was obtained fram m~ of the ,Africa
Nisoiona and their continued active participation provideD consider
able input to the prozram. To dute fifteen (15) of the Africv.n
countries have been visited by tho project soils engineers.

You 'Hill notice in tho Africa "Description" that 'We are based in
the Laboratory of the Ghana Buildinza and Roads Research Institute
(ERRI) in Ghana. In South East Asia we were based in the Royal Thai
High'\',EJY Laboratory in Bangkok. In euch cnce we provided. needed
additional lub equipment that became a permonent part of each lab.
Alno 'We furnished ttl0 jeep wagons that will revert to the Mission or
the homo bAse. In addition, the Thais put up $50,000 and the
Ghanians $60,000 equivalent f"or local costs. In euch case 'We will
leave well orgunized and adequate~ equipped soils laboratories.

Your candid opinions, Gugecot1ons and comments will be ot great value
in doterminin,g the value or moving ahead with a Latin kner1can progro.m•.
I am looking forward to hearing from you on this subject. If you plan .
to be in Washington, pleo.ae atop in and we con discuss the possibili-

. ties.

Sincerely yours t

lsi ~hbY Wll1.1a11l9. :lr.

J. Aahby \Olilllwns, Jr.
Chief, TraJ1aporto.tion Division
Office ot EnGineering

Enclosures I (As Stated)

~GR:JAWilliamB:pb:ll/21/69



UNITED STATI!S OF. AMERICA

AGENCY FOR I NTERNAT10NAL DEVELOPMENT

MISSION TO GUYANA

March '6, 1970

Mr. J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering
Department of State
AID/Washington, D.C. 2052,3

Dear Mr. Williams:

P.O. 80X all

lie MAIH liTREET

OEonOItTOWN. OUVAHI\

Subject: Report - Engineering Study of Laterite and Lateritic
Soils in Connection with Construction of Roads,
Highways, and Airfields - Phase I - South East Asia
(Thailand)

The sUbject report which you forwarded to this office has been reviewed
extensively by the various officials of the 14inistry of Works and Hydraulics.
As you can see by the enclosed copy of a letter from Mr. Allsopp, Deputy .
Chief Officer, they are very interested in having a similar study made for
Guyana.

From my own observations and experience in Guyana, I am of the opinion
that such a study would be of great value to Guyana. in the future road
constz:uction programs. In addition to the laterite as a main source of
surfacing material, as expressed in Mr. Allsopp's letter, it is my belief
that the clays that predominate in the coastal and riverain areas are heavy
in laterite composition.

I have had considerable experience working with Woodward-Clyde and Associates
in California and feel that they are particularly well qualified in,this field
and hope that they will be continuing on the project if it is continued in
South America.

I cannot make any commitment as to f;i.nancial participation on the part of
the local Government if Guyana is selected as the location for the study. I
do feel, however, that the technical people are sufficiently interested in
such a study that high priority would be given 'by the Government ot Guyana to
financial participation in the project. J

I thank you for the copy of the report and trust that you Will keep us advised
as to any further developments in the project.

Sincerely yours,

/!Z.~~~~
J;G.'rvin w. BrighanV
Chief Engineer
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I n110uld like to diocu..'1s this mnttor uith you furthor anu lihatcvor·· ,
l1a.Jlpc710 I hope thnt I cnn l::cQp in touch uith tho pro[;ro:J:J of tho stli(ly
u110pcvcr it rlliaht be conducted. If you can elvQ mo Dome up-to-dato
~.nformlltion on the lTork in Ghana. I should be most arntoful.

I hav~~ roceivou the report anti tIed lIEneinoor.b1~ stuuy of Latcrito
~nrl rJ:):~c:dtic Soil:J in Connoction uith Conotruction of Rondn, lli()l'1:':-'Y'l .
rmd Airfiolrln" Pha~c 'I-South Bant l~:Jio.(Thuilnnd). It is vary intol'c'ltin~
r.m~l tho rcuoon for my delay in comncntinG on it is that I h.:lvo boon quito.
nboorbod in ntudyine it in dotail. In addition, uhl10 I \-TllG in Tlmi1o.nd .
t'1TO ycarG DeO, I had tho oppor-tuni ty of Docing SOlUe of tho '\-Tork llhich \-illS·

boine dono thore llt tho tim3~

Fo~ us in Guynnn, Lntol~te is a vary important material and indeea
110.0 boon uncd as tho only ourfacing Inatorial for our roado in tho far
interior. In our plnnnine af the l'oud connectincr Goorgetotm l-Ti'~h nru~il,

til) havo conoiclcrcd thut Lnterito is tho main surfacinG nw.torinl llhich trill'
hI) uncd on n otrctch of Domo 200 mileo or mora. In my rocont visit to
nro.~il "Ii th tho Form..n· Hinioter of Trado and Inuu3try, the rO:.J,d eonnoctio11:,)
on tho TIr::>.7.iIilln cido \TOrO uiocuo:;od an<l Domo liOrk innpcctcd and I 112.9

~.nt/)re3tcd to note that their plnns nlno included tho uoe of IJllterito to
surfaco their roads. In the vast area of South Guyana and north Bruzil,
mljaccllt to tho Guyana bordor, it is clear to me tho. t TJateri to tn.ll bo n
vary uDefnl ~toria1 in road and airfield con:Jtl~ction for many yearn to
CO;:lO. You utll theroforo apprcciate the renconfor my'intereot in the
TJa.l"ori to :Jtl1dy nnrl my nn:dety to scrutiniDo tho roport from Th.ailuncl.

I t!l.i.nk tho rel'0l·t i:J n eoodntnrt to tho reoe~ll..ch vontura, bu.t j.t
r.'ymn to mo that l1uito n. lot moro neo(1:J to ho ,10no :l.n fillinG in tho frnmc
lTork or·;ctccl by tho otl.lc1y. In om' Latori1:0 nroa:J thore in uoua11y ouch n
1.:lrr~o nmount of nhito nnnd, naturally o:doJ"ina, that tho Latorito uhcn
GIYt'cnd over tho onnrl aD a nurfnco io oomctimo:J moch~nica11y ntabiliocd by
it~(11.l0 to tho action of trnffic, nnd a rOD.Gonably (;ood ourrnco l'onultn.
He:! nro :i.ntoroatccl in tho otabiliontion procooo nhcro Latorito in c011cornt)d
[mr! I hopoJ tllat Guyana 11il1 be (Icon no n eood nrcn for anothol' pho.oo of tho
rcnenrcn procrl'.mmo. I can tcntify to our need to llnc thin rnatcr:i.al fran
1;ho cncinc~rinc point of vimT, hut l1ll.vO no'~ cliscu.:Joccl other impl:i.catiOllO
(;11oh n::J f:i.nnnce :1\1cl cn:r>portinc otaff. He btl.vI) n mnC\J.l laboratory u1doh is
...-.)'17 llonvily cOT,l'n:U:'l;crl ~,;o an :i.n~(;onnivo 1970 prOe;rfl.fo1mo and if l~O becon::!
:i.lwo~.vccl :in f.l. otully ouch no thin then "0 uoulel cortainly ncel} to c:qmncl
om~ fncili tieo or pcrha.ps oven builrl n nc:r laboratory. Suchproh1c!ilo
co111<1 CIlUDO fino.ncinl ,tifficulty, but I rcel that uhilo o:tprc:J:J:i.nc my
onthuoinm for tho rC::1Cllrch :r>ra,r;rammo I should n1no montion oorno of OU1',

l:i.rni t.ntiona, not tho lount boinG' nhortoGo of fundn.
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D~llnn Fotrlor, uho ua.o 01leo hore in Guyann ,rlth U.S.A~r..• ~,"",""
nOllt me n copy of hin COlllillCllto on th~ study. '''Ihila I 111.l0 in TI1O.:i.lrincl
\10 dtnctu)ocl1 tho l?Qo::Jibility ot havlnz Guyana. an 0. bane for' one llhuoo
o·r tho ,otudy DO he lOlou:J of my intoro:Jt.

, I .

, 1
• . I •

::.: ::.r,
, .

J' !

Yours faithfully, . ,

. '.

Hr. Hnrvin lI. Dr;i.c;ham
Chief Bn[;tncor
u.o.r~.I.D. riin::lion '.
G5 l!o'in St.reot
.m:onr,T'~'T'0~m•

..,~~~.

.-- PeA.D. ALLSOPp//' "
Deputy Chief Officer,

. IUirl.otry of lTol'ko,' IIydrau11co (: Supply., .
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AGE N CY Fv R·" IN TERN A TI 0 N A L DE VE Lv ...M EN T .

'·",'USAID. RIO DE JANEIRO G"l":;'·~~·;'

APO NEW YORK, 09676

February 25, 1970

Mr. J. Ashby Williams, Jr.
Chief Transportation Division~

Office of Engineering
Agency for International Development

'Washington D.C. 20523

Subject: Report Engineering study~ Laterite
and Lateritic Soils in Connection with
Construction of Roads, Highways and A-ir
fields - Phase I - South East Asia (Thailand)

Dear Mr. Williams:

This is a very delayed acknowledgment of your letter of November 25th
on the above subject. Since about that time this Mission has been in the
process of reorganizing our Highway Division with a new PABA division chief
and at the same time getting the implementation started on 3 highway loans
that have been giving us numerous problems.

Your letter presents problems for which I have very little background
and I will have to depend upon others to make the jUdgments. To date, they
haven't had the time to study the report and I am not sure just when they
will,. but in the meantime I can answer your specific questions: (1) "are
you having soil problems and if so, what are they and what kind of soils
are involved?" My BPR/PASA team tells me we have not been havirg any parti
cular soils problems on the road construction projects which we have been
involved in to date. On only one road have we used laterites and they tell
me that on that one, by carefully selecting the materials they were abie to

.avoid problems.

I plan to be in Washington at the start of home leave about the
middle of April and at that time I will be glad to discuss the subject with
you. Presently welJhave no one working in the National Department of High
ways but we hope in the next several months to have a second PASA team working
there dedicated to technical assistance and we will then be in a much better
position to gain an understanding about their problems as related to lateri
tic soils. The acceptance which this new BPR team receives in DNER might
also give us a clue as tO,the cooperation which might be expected trom the
Brazilian government on a regional study such as the one suggested.

Both Mr. Louis Berger and my Deputy Jay Carter have told me of your .
great interest in this project.

Since:te~, .4. 2,L/-

!l!4:ft!J.l~;t:/#'
w~~i~Stone
c~~t, Engineering &Natural

V Resources Office •
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1.1'.J.'~E~. .""'''~y:'4 .
:~'#70-1337 .

U NIT E 0 S TAT E S 0 F A M E. R U:::A .
AGENCY FO'R'INTERNATIONAL DEVELOPM'ENr;';; ,

u. S. AID MISSION TO PANAMA

Feb rua ry 24, 1970

fI, o. BOI "J'"

BAL.OA c:,.""L <1;0'" r,

Mr. J. Ashby WIlllams,Jr.
Chief, Transportation DivIsion
Office of Engineering
Agency for InternatIonal

Development
Washington, D. C. 20523

Subject: Report Engineering Study of Laterite
and Lateritic Soils In Connection'
with construction of roads, high
ways and aIrfields ~ Phase 1-
South East Asia (Thailand)

Dea r Mr. WI 11lams:

We have reviewed the subject report, and do feel that the availabilIty of
such literature on soils generally, and lateritic soils In particular,
will contribute to better planned and implemented projects. We are
pleased to know that a third phase of this study Is now under consIdera
tion for ,Latin America, 'and do urge. that It be undertaken~

Due to the llmlted.transportation program In Panama, our soils problems
and Information are also ·lImit~d. Most of the current projects are loca
ted within the Panama ~ity metropolitan area, and consist of short
sections employing relatively sophisticated construction methods. Problems
are dealt with Individually, but no pattern has emerged. We do, however,
have several feasibility studies dealIng with rural road networks for the
interior provinces where cursory soil Investigations profess a wide use of
lateritic soIl for embankment construction as well as surfacing. Further
study of such soi Is would no..: doubt enable Its better utilization.

Panama City Is centrally located and could very well serve the purpose
. of accommodating a team of engineers for the third phase. Laboratory fa~

cilities exist at the local University and could be made available.
Panama Is a country with a small land area, and a somewhat limited road
network. The classlf.lcatlon of varied types of soils Is limited accordln9~

ly.

. .

/
{\



·Mr. J. Ashby Williams,Jr.
Chief, Transportation Division
Office of Engineering 2

The lOB has more or less assumed the external financing of road con
struction. As a result, we feel that the Government of Panama may not be
In a position to contribute funds to cover ,local costs, as did Thailand
and Ghana, on this type of AID financed work.

We will be glad to provide further Information, as you may request, and
are prepared to asslst,ln every way possible.

~J'.nee;:7!~w~
.~~rles S. Stevens ,

Chief Engineer

c.c. Mr. P. S. O'Shaughnessy
,'Chief Engineer

USA 101Bogota,
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AGENCY FOR INTERNATIONAL DEVELOPMENT

MISION ECONOMICA DE LOS ESTADOS UNIDOS EN LA REPUBLICA DE CHILE
CASILLA 1312D • SANTIAGD • CHILE

February 11. 1970

Mr•.
J. Ashby WilliamS, Jr.
Chief, Transportation Division .
Office of Engineering .
Agency for Internationa~ Development
Washington. D.C. 20523

Dear Ashby:

The difference in quality of reply now to your letter
of November 24, 1969 about lateritic soils, and what I could
have provided by return mail is not very noticeable. We have,
however, tried to explore the matter officially through the High
way Dept. of GOC, and they made contacts with the University of
Chile soils laboratory before responding to our1nqu1r1es.'

Quite briefly, Chile has no laterite problems. There
is a highway from Arica to Puerto Montt, known by the names of
Panamerican Highway or the Longitudinal Highway. Its length is
roughly 3,000 km., representing 2/3 of the length of the country.
'The southern third of Chile is essent.ially a maritime province
now served by sea and air but without much in the way of roads.
Between Arica and Puerto Mlntt the presence of good roclc and
gravelly soil in abundance almost all the way belies much in the
way of highway foundation problems, except in swampy areas close
to the sea, such as near Valdivia.

According to the Highway Department there is little need
to be concerned about lateritic soils as a highway foundation
material, but they are interested academically in sending engineers
for specialist training in the subject. (See translation attached
of their letter of January 26, 1970). While this stated interest
does not. necessarily tie in to your.present plans~ it may·be of
future interest.

With best personal regards.
;

. ly, .

Carl A. ramer
Chief Engineer

i',., .

I
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.. .. TRANSLATION
lfINISTERIO DE OBRAS PUBLlCAS Y TRANSPORTES

DmECOION GENERAL. DE OBRAS PUBLlCAS
DIRECOION DE' V.IALIDAD,

.CHILE .' ...

DEPARTAMENTO CONSTRUCCION
SECC ION LABORATOR 10

DV~' DC~·' SL~' No. 51

LA FLORIDA, 26 JAN. 1970

. Senor Roberto Rojahe1is:

With referenc~ to your inquiry on surveys made
in Chile on laterite and· lateritic soils, it is a pleasure for me to
inform you of the following: I consider that a general study on
specifio soils is useful for those countries in which this soil pre
vails.'

Unfortunately in Chile we have all types of
soils and we have been obliged to try to have all the necessary
elements to investigate the problems that are present in every pro
ject in all parts of the country. Therefore we are trying to recruit
specialized personnel to support these investigations within our needs.

I take the liberty of suggesting that for us it
would be more useful to.send our engineers to be trained in California,
Miohigan or others st~tes with advanced techniques on these matters.

I will be very grateful if you can inform this
Division about any available scholarships for our engineers~

Very truly yours,

r •

'..

(Siipted)

AL Seiior Roberto Rojahelis
U.S. Agency for International Development
Alameda Bernardo. 0 'Higgins No ~'.1146
santiago.

Manuel J. Rodriguez O.
Ingeniero

Direccidn de Via1idad

• " t
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AID MISSION TO DOMINICAN REPUBLIC
AMERICAN EI.IDASSY

I -,- ••..

BANTO DO..INOO, DO..INI04H RSPOBLI0

Pon U. B, COIlRRRPOHPRNTH.
U, R. AID MIRRION
RANTO POMINOO
PKI'AnTNK...'t 0'" "TATH
WAMUUfCt'l'aN. n. U. 1"'1.

February 10, 1970

. '

~~. J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering
Agency for International Development
Washington, D. C. 20523

SUB: Engineering Study of
Laterite. '

Dear Ashby:

Thank you for your letter and the fine report.

Our soil problem here is Caliche. All early roads
were built using Caliche without regard to plasticity,
consequently a tremendous maintenance problem exists.
It is by far the cheapest subbase type material we ha~e

but without careful classification it is not usable ef
fectively. Anything you might have regarding usage of
Caliche would be appreciated. We rarely make any at
tempt to use lateritic soil but we do have lots of black
cotton soil to overcome.

We have urged Public Works to initiate a study of
Caliche, but to date nothing has moved. Santo Domingo
would be the most central location for a laboratory as
it is in the Caliche belt. 'Facilities for a laboratory
can be found here, however with elections coming up in
May it is rather doubtful that anyone would be in a posi~"

tion here to try and start anything before fall.

, In the fall a proposal might be sent to Secretary
Michel Lulo Gitte, Secretary of Public Works and
Communications, Santo Domingo, outlining the benefits of
such a study and we could discuss it with him.

/
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MI-. J. Ashby Williams, J .... ,.~. .:. 2 - Feb..uary 10, 1970

Thanks ag4in for the report. We would 1ike to have a
revised copy when it is reproduced. Sorry it has taken 80
long to respond.

Sincerely yours,

'1/!J1;.1x~tf;r
Howard M. B xl)
Chief EngiDe~r
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Agency for International Development _
Utirli'Eb' STATES AID MISSION TO PARAGUAY'''; :.,:,

AMERICAN EMBASSY
ASUNCION - PARAGUAY

Cabl. Addr... : USAID-ASUHCIOH

-OFFICIAL

FebI'\1a.ry ~, 1~70

Mr. J. Ashby Williams,Jr.
Chief Transportation Division
Offioo of Engineering - Roam 4524A
Agency for ~nternational Dev~lopment

Washington, D.C. 20523

SubjeQt: Report Engin~ed;ngState
of Lat~rite and LateritiQ Soi~B

Dear Mr. Williams:

! .

I

,. ,
. ,
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I
I.
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!

I have received a memo from Mr. Buenafio, OOPY of whioh is
attached, and have talked to the De Leu Cather ~oils people
(Mr. Donald Weloh of H.O. Golder and Assooiates Ltd., Cooksville,
Ontario) who did the SQils work for their study of the Chaco road

. here in Paraguay, financed by I.D.B. While the soils in the Chao~
according to Mr. Welch, are not lateritic, they~ very fine olay
or sand and are real prohlem soils. Similar soil~ exist in the .
Argentine Chaco and in Entre Rioa. Copies of the Paraguay Chao~

report must he available to you through I.D.B. Mr. Welch says
that extensive testing was carried out on these soils, and they
came up with lime or cement stabilization for base course. There
must be considerable infonnation in their report. He apparently
is of the opinion that a program of test sections ~hould be

, initiated hefore a major construction program i~ started, hut it
~eemB that I.D.B. is convinced of the urgency of construotion.
Certainly more study and testing would he profitable.. '

The aame applies to the similar aoils in the Argentine Chaco
and in Entre Rios, Argentina. Louis Berger did a lot of work in
Entre Rios - see his Feasibility Study for Zarate - Brazo Largo
and Route 14, available through lA/ENG.

If facilities for laboratory are available in Brazil, say
Sao Paulo, this would seem to he a good base. While laterite
soils may not he a major prohlem in the Argentina-Paraguay.Uruguay
Region, problem soils there certainly are, mainly the fine clay
and fine sands found in the Chaco, Entre Rios, and Corrientea,
as well aq Buenos Aires Prqvince. In writing the scope of W9rk
it is BU~eBted that the Co~tra~tor'~ attention be oallqd ~o the
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UNITED STATES OF AMERICA
AGENCY FOR INTERNATiONAL DEVELOPMENT

MISION ECONOMICA DE LOS ESTADOS UNJDOS EN LA REPUBLICA DE COLOMBIA

AMERICAN EMBASSY· BOGOTA. COLOMBIA

,.,

! .

February 6, 1970

Mr. J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering .
Agency for International Development
Washington, D. 0.,2052.3

Subjeot: Report on Engineering
Study of Laterite and Lateritio
Soils in Connection with Cons
truction of Roads, Highways and
Airfields - Phase I - South East
Asia (Thailand) .

Dea.r Mr. Williams:

We have reviewed the subject report and our opinion is that the engi
neering studies were well planned and executed. The amount of inform
ation colleoted and its presentation in the report will be of much use
for future engineering projects.

We are pleased to know that expansive clays were included in the second
phase of the programnow'under way in Africa. A suggestion for your
consideration in the third phase studies is that vehicle operation and
maintenance be provided by the contractor instead of by the host govern
ment•..

There are quite serious soil problems in some areas in Colombia, result
ing from the need to use local materials for highway construction. This
is specially true in the northern part of the country, close to the
Atlantic coast. There are many kilometers of highways constructed on
6ubgrades of expansive clays, mainlr because select soils or other
materials of better quality are not available.

One of the most recent examples of fa~~e due to expansive clays
.occurred in the J.40-kilometer'llCordialidadll highway between Cartagena
and BarranqUllla. The. pavement was destroyed, and although the highway
was reconstructed on the basis of a modified design, some sections of
the new pavement have already' cracked.
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Other examples of construotion defioienoies resulting from the use of
expo.nsiv~ olays area

Approximate Length, Km

Ceret6 - Lorica.
Cerete- Planeta. Rica
Cerritos - Calamar
Ponedera - Puerto Giraldo
Pla.neta Rica - La Ie
Ca.li - Puerto Tejada
Chiriguana' - El Copey,

30
50
50
20
60
30

100

i,
i. ,

i·,

We have some problems with hallos;yte soils which are 'found frequently
. in the central part of the .country. The natural water content is very'
high, and tropical conditions make it difficult to dry out these
materials so that the optimum. content for appropriate compaction can
be obtained. In these cases it has been necessary to adopt special
control methods for compaction instead of the conventional modified
Prootor.

'As recent examples we have the Pereira Airport (financed by counter
part funds) and the 50-kilometer Armenia-Pereira.' highway, where the
substantial sections of the pavement were destroyed before the road
was completed. .

The Popayan-Timb10 section of the Panamerican Highway, which has been
recent~ constructed, is in an area where hallosyte soils prevail.. To
date, there have been no problems in this section.

Lateritic soils are found frequent~ in the Cauca and Narifio depart
ments and in some other areas like the road between Bogota and Villa
vicencio and between Puerto Leguizamo-La Tagera. However, we have
not had personal experience with the soils in these. areas.

Due to its geographical situation Colombia might be considered as an
ideal base for the team that would conduct the third stage studies.
Colombia has several well-organized consulting firms, and the Ministry.
of Publio Works is a well-known agency for the counterpart effort.

If you believe that further information oft the lateritio soils is
neoessary to justify the third-stage studies, we can take up this
matter with various Colombianagenoies. Please advise.

•...
,We will be ver,y glad to assist you in any specifio questions that ;you
1IJB.y have. .

Sincere~ yours,
"'~/,..,~ /( /)")' ......... . . ....t:. .,1.: ( 4 . )"',.•' • \.. t --7

.P. S. 0' Shaugtmessy~
Chief En~ineer

;
I

... .
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P. s. - We 'Would appreciate receiving another oopy or the First-Phase
report, if such is available. .

ooa Mr. Charles stevens
Chief Engineer, USAID
P. O. Box J
Balboa, Canal Zone

Mr. Karl O. Kohler, Jr. .
Chief Engineer, LA/CD/ENGD
AID/Washington, 20523
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Agency for International Development
• UNITED STATES AID MISSION TO PARAGUAY

AMERICAN EMBASSY
ASUNCION - PARAGUAY
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OFFICIAL

Februaxy 4; 1970

Mr. J. Ashby Williams Jr~
Chief Transportation Divif?ion
Office of Engineering .• Room 4524A
Agency for Internatic;mal DeyelO}Dent
Wa~hington, D.C. 20523 '

Subjlilot: Report Engineering StudY.:"
, Laterite and Later!tic Spil,;;'

Dear Mr. Williams:

This is further to Mr. Cody's letter of January 27, 1970. I have
, spoken with Engineer Pettengill, Chief of Pavements Seotion, Vialidad
MOpe about your projeoted study proqram here. He shows considerable,
interest and indicated that he thought M>PC would be able to furnish
transportation and the use of their present soils laboratory and " .

,technicianf? for the f;ltudy to be done here in Paraguay. This laboratory ,
was set up by Palmer and Baker' to ~ervice th~ Airport Conf;ltruction wQrk,
and wafiJ taken over by MOPe. '

As far as Argentina if! concerned, I have not yet received your
, letter and the report addressed to me there. It probably was delayed
, in the Christmas rush. I have writt~n ,to ask for comments from'
Engineer Buenafio, who in my absence on extended TDY here in Paraguay,
wil~ conDuIt with the local Vialidad people to see what cooperation
they would be willing to fumisha The need for the /3tudy there b
great. They have a big construction program planned. I am sur~ they
will be keenly interested and that they, too, will be ready and willing
to furnish transportation and laboratory facilities and techni9ians,
perhaps even loca~ fundQ if necef!~ary. Louis Berger's people are
familiar with the laboratory facilities available there. I shall,

'invef;Jtigate further, and advise you on my rlilturn to Buenos Aires later
'this month.

. In Uruguay the need for the study. is also great. I will investigate"
interest in Uruguay in furnishing transportation or laboratory facilitie~.

:i look forward to perusing thlil report and oth~r informatiC',)n at:l:aQh~

t9 y()ur"lett~r wh~nI reoeive it. '

, .
Sincerely,

~bert L. Best
" Chief Enqineer Reqional

Arqontina. ParlV1UQY.Urur.t\UX7
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l>tr. Churlos D. Jonea
Chief' ReGional Ena1nacr, ROCAP
c/o J~cric~n EmbUDu.1
Guatemala. City, Guatemala

1 .

, Dcar Hr. Jones:

.,' . \. ".
I..... r, . ,

111,;inlC you for your letter of' 21 JtJ.nuo:ry 1970 rczurd1.ne our
L,c,tcritc otUl:1¥ l'h'lf.lO I, Soutb Et10t Aoin (Thailund) ...url
o~cprcrJOin~ your interest in thia project. I um rorwardina
tIn-co (3) copioG of the report un requested. .

I will be out of tho country until the 'Vlcek of Feb1"\Ulr;{ ~-3,
1970 but t"Ould t'lelcome the opportunity to oxchMgo viewD and
visit ""1th you when I return. :Plc:J.GO call my office upon your
urr1vul no that 'We rJJ)J.'Y gat tOGQther. You cnn roucb lUO ut
632-8397. - .

Sincere1y yourn,

J. Aahby \'1illiutns, Jr.
Chiot t Tranflportu.t1on Division
Of1'1ee 0: Engineering

EnclosurCGZ (As Stutod)

ENGR:PLBullock:2/2/70



GAlERIAS ESPAt::JA
, rolophoncsl 64872.3.4.5

lazuela Espana, Zona 9.
Cabll. ROCA'" Gwallmala City

DEPARTMErH OF STATE,
AGENCY FOR INTERNATIONAL DEVELOPMENT

..gloaol Office, (.nfral America and Panama Affair.
Gual.lllalo City, 'liuat.mala, C. A.

21 January 1970

Mr. J. Ashby Williams" Jr."
Chief" .Transportation Division"
Office of Engineering" .
Agency for International Development"

, Department of state" ,
Washington" D.C. 20523

Dear Mr. Williams:

This will acknow~edge your letter of 5 December 1969"
and receipt of the r.eport" tit~ed: Report Engineering Study .
of Laterite and Lateritic Soils in Connection With Construction
of Roads" Highways and Airfie~ds - Phase I -South East Asia
(Thailand) •

Your letter" the description of the program and the
report of the first phase of the study are of considerable
interest to Al Van Dyke (my Assistant) and me. Al will carry
the responsibility of investigating the need for a study of
construction soils in Central America" the development of a
progr:-am if appropriate" and other matters relative to the
location of such a study team and use of existing laboratory
facilities.

Brown & Root Overseas" Inc." are doing considerable
work here in Guatemala. They are the Consulting Engineers on
theEl Rancho/Coban Highway" being financed by AID/CABEI In
tegration Funds. Their Assistant Manager here is Engr. Jorge
Erdmenger" a highly specialized soils engineer. He received
his Masters Degree in Civil Engineering from Ohio state in
1956, majoring in soils mechanics. He made an important study"
titled: The Behavior of Volcanic Soils in Highway Construction"
which was published in the proc£ledings of ASCE in 1962. Engr.
Erdmenger is now reviewing the first phase report as well as
the Description of the Program. He has indicated great interest
in the'possibility of such a project being established in Central
America"aild has promised his assistance" not only in developing
the proper scope of 'Work" ,but in the location of suitable laboratories.

/
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Mr. J. Ashby Williams, Jr.
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21 January 1970

The Consulting Engineering firm of B3.ltodano/Echandi/Lara
(San Jose/Costa Rica) are also working on an AID/CABEI financed
project in Costa Rica (El Coco/San Ramon Highway). This firm is
one of the best in Central America, and Engr. Manrique Lara (member),
is an outstanding Soils Engineer•. He received his Masters Degree
in Civil Engineering from Ohio State in 1958. He has been a professor
at the University of Costa Rica; and also is greatly interested in
the proposed project study within the Region.

We propose to contact other consulting engineers, Government
highway engineers and others in an effort to develop a proper scope
of work, and locate the study center in the most suitable location
from the stand point of representative soil conditions, and of
obtaining the most active'support and most suitable physical plant(s)
for the study.

We are assuming that you desire us to assist in furthering
the project study in Central America and Panama. In this connection,
we need three more first phase reports.

It appears likely that in Central America and along the west
coast of South America, that the investigation of the characteristics,
use, and control of volcanic soils would be of more importance than a
study of laterites. .

I will be in Washington in late February and early March 1970,
. and will call on you to exchange views regarding the study.

We wish to assure you of our interest in this project.

F

I
" '.

I'



· " AGENCY FOR INTERNATIONAL DEVELOPMENT

UNITED STATES OF AMERICA A. I. D. MISSION

TO EL SALVADOR

CIO AMERICAN EMBASSY

SAN SALVADOR, EL SALVADOR, C. A.

February 3" 1970

J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering
Agency for International Development
Washington D. C. 20523

Dear Mr. Williams:

I have read the ~eport IIEngineering Study of Laterite and
Lateritic Soils in Connection with Construction of Roads,
Highways, and Airfields" which you forwarded tome with
your letter of November 28, 1969. I have also talked to
representatives of local private soils laboratories and the head
of the GOES highway department soils laboratory concerning
laterite, lateritic soils, and other problem soils in El Salvador.

Generally, few problems have been encountered in
El Salvador in the construction of base and sub-base in roads.
Most of the all-weather roads have been built in the southern
two-thirds of the country, where abundant aggregate is available
in the massive or gravel form. Most of this aggregate is
naturally stable or is easily~mixed to furnish an excellent sub..
base or base.

It is recognized that there are some soils in the southern
two-thirds of El Salvador that contain sesquioxides of aluminum
and iron. However, it is apparent that the content of these
ingredients in the borrow used in road construction is not sufficient
to warrant special consideration or treatment. Of all the persons
contacted, none confirmed the existence of laterite orplinthite
in El Salvador as defined in the Thailand report.

The director of the highway department soils laboratory,
Sr. Edgar Parker, did not feel that a study in El Salvador similar
to the Thailand Laterite Study would be very beneficial to
El Salvador at this thrie. However, he did state that in 5 to 10
years from now, increasing road construction in the northern
third of the country might require special studies of the properties
of road construction material in that area.

About the only problems with soil's in El Salvador seem to

j'
, .

/
·/~/.
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bc thosc of a structural nature. Over the years, continuing
deposits of volcanic ash, and cinder from volcanic eruptions,
subscquent erosions and sedimentations of these. deposits, and
organic material deposited between eruptions causes stratifica
tion of varying strengths in the geologic substructur e. The
extensive use of boring equipment has lessened the danger posed
by this stratification.

The soils laboratory of the highway department is now
involved in the nationwide survey of mineral resources. This
survey is financed and sponsored by the West German Govern
ment and the United Nations. The director of the laboratory
stated that this study is already absorbing much of the GOES
resources which would be the host government2s contributio~ in
a study similar to that outlined in the Ghana Laterite Study Scope
ofWor'k.

On the basis of the above information, I recommend that
phase three be located in a. country other thanEl Salvador.

h
Si::Al~;YituetJ
JosJL~h R. Marceny
.General Engineer ..

JRM/dec
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"'uNITED STATES GOVERNMENT

Memorandum

~OM

"BJECT:

Mr. J. Ashby Williams, Jr. DATE: February 2, 1970
Chief, Transportation Division
Office of Engineering I

John K.. Chattey
Chief Engineer, USAID/Peru----

Comments on "Enginee~ing Study of-faterite lie Lateritic Soils in
Connections with Construction of Roads, Highways, lie Airfields - Phase I 
Southeast Asia"

Attached is our reply to your request for comments on the subject report.
Please excuse our delay in replying. Mr. John H. Frazier, our BPR
highway engineer, was on home leave and upon his return he was busy with
our highway problem, which has been troubling uS for a long time~"

Attachments 2 copies of subject memo



Mr. J'ohn K. Cllattoy
Chiof En~ineor/UGAID
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!.Tr. John II. Frazior
111r:hway Transportation
Auviocr Enr;inoor/USDPn
Commonta on "Enginooring·Study of lAterite and lAtoritic Sol1s in
Connection with Construction of Roads, Highways ~ Airfields, Phaso I,
Southoast Asia.

tTy exporience in hl~hway construction has beon limited to ono main area
of Por'O, the aron bordorln~ the junalo and mountainous area in northorn
Pora. I have observed hichways already built elsewhero, such as the
Trans Andean Contral Highway to Pucallpa. In none of these areas havo

, I obsorved seils,that meot the doscription "lAtoritic" as given in the
report.

In convorsations with construction porsonnel who havo worked in South
eant Asia, they havo boen cmphathic in saying that they havo oncountered
nothinG in Foro roscmblinr: la-torUic soils of tho typo found in South
oant Asia. Thoy did remember well, however, tho problems they had wIth
lateritic soils in thoso countri~s.

It iD my opinion, thereforo, that an enr;ineoring stUdy such as this
would have limited value in Portio I am not familiar with tho southern
part of Pord, but am lod to believe in conversations with othors that
laterit1c soils, if thoy occur, are not a problem in that aroa.

Ono of the most interostinr: parts of tho report was that dealing with
deoien of pavements. I disagroe with the ceneral philosephyused in
pnvelnent doair;n in tho report whichnssumcs that a loss doveloped country
sueh no Thailand chould not utilize dc:i1~ns having hiGher safety fo.ctoro
which reduce the maintenance factor durin~ tho pavement's life. Perhaps
Thailand bas a rlcll oraanizcd maintenance program and can afford thiD
type of oxpenditure rather than a cestlior orieinal construct1on. My
experience in Bolivia and Pera 1ndicateD the opposito, however. Poorly
organized and supported maintenanco pror:rams in thoDO countries endancor
even a woll desiGned pavement; theroforo I believo that in such canes
n more realistic approach would be to dos1r;n a faci11ty as froQ of main
tenanco aDona can afford.

7110 pavement design used for the base and surfacing is an adaptation
of the common U.S. practice 1n many statos of converting all trnffic
to equivalent whoel loads o.nd applyina ompirical mothods of convortin~

thio number to a total pavement thiclmosB, baaing the conversion for
tho moat part on tolorablo dofloctions undor load.

USIlPR/JltFrazior :rcb
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Agency for International Development
UN I TED 5 T AT ES A I D MiS 5 I ON TOP A RAG U A Y

AMEIHCAN EMDASSY
ASUNCION.- PARAGUAY

Cal.l. Add,... : USAID-ASUNCION

UNCLA.SSlFIED

Jal1llary 27, 1970

Mr. J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering, Room 4524A
Agency for International Development
Washington, D.C. 20523

Dear Mr. Williams:

In a recent conversation with Louis Berger, he mentioned to me
a letter of November 25, 1969, which you wrote to various USAID
Directors or Engineers regarding a proposed project in Latin .
America to study problems of road construction using lateretic
soils. While we have no indication of having received the
letter in USAJ.D/Paraguay, Mr. Berger made a copy available to
me and I should like to express our interest in AID/W moving
forward with such a project, since Paraguay badly needs to
develop low cost farm-to-market and improved roads that will
not require excessive. amounts of maintenance.

While I am quite sure that the Govermnent of Paraguay will not·
\ be able to provide the local costs to support such a project,

I think Paraguay could profit indirectly by such a project based
in Brazil, particularly if the project were to study soils in
Parana and Matto Grosso similar to those in Paraguay. Hope:f'u.lly,
it might also be possible for the project to conduct studies
within Paz:aguay.

I would appreciate being informed of any decisions made to move
forward with the program in Latin America, and would also appreciate
a copy of the study made in South East; Asia.

a:el¥ yours,

Peter M~Co~1
Director



AGENCY FOR INTE'RNATIONAL DEVELOPMENT

UNITED STATES A.I.D. MISSION TO COSTA RICA

U.s.A.I.D.

UNITED STATES EMBASSY

IAII .lOll. COITA alCA

December 30, 1969

Mr.J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering
Agency for International Development
Department of State
Washington, D. C. 20523

Dear Ashby:

:.... SUbject: Report Engineering Study of
Laterite and Lateritic Soils
in Connection With Construction
of Roads, Highways and Airfields 
Phase I - South East Asia (Thailand)

This is a belated aclmowledgment of your letter dated November 26,
1969 with which you transmitted a copy of the subject report recently
completed by Woodward-Clyde and Associates, Miller-Warden-Western, Inc.
and Materials Research and Development, Inc•

•
This is a comprehensive and valuable report and I regret that

the pressure of end-of-the year matters has not made it possible for
me to study it in detail as yet. It is of particular interest as I

'was in Bangkok at the time the first phase of the program was being
undertaken in South East Asia. I note that the second phase is now
under way in Ghana, Africa and that a third phase, if undertaken,
would include Latin America.

Before I can comment further on the report or on the valuGof
moving ahead on a Latin America program it will be necessary for me
to study the report further and, especially, its applicability to
local conditions. I shall give the SUbject closer attention at the
first opportunity.

I,

\ ,

. CNS:fc

"
Sincerely yours,

ft~
Charles N. Strong
Chief Engineer
USAID/Costa Rica

37-



With further reference to your letter of November 28,
1969 and my reply of December 11, 1969, on the subject of
proposed studies of laterite and lateritic soils in Latin
America, I have just received a reply to my request for comments
made to TAMS, the MinistrY of Public Works' Consultant on our
high~y program in Ecuador.

! '
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CABLe ADDRess VS~ID

PHONe Ne. Iza.aoo

ENG-69-828

December 29, 1969

Mr. J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering
Agency for International Develppment
Washington, D. C. 20523

Dear Mr. Williams:

,
UJ~.Irli'~lI~ §"1r&1l'(E§ &lIJI~ NllU§§II:@N '1I'@ IEq::aU.&D@UI.

AGENCY FOR INTERNATIONAL. bEVEL.OPMENT
c/o AMERICAN EMBASSY

QUITO. ECtlAOOR

TAMS' Project Manager Sexton A. Olin's canments are
quoted as follows:

"This is in answer to your letter ENG-69-782
regarding proposed studies on laterite and
lateritic soils in Latin..:America. During the
time we have acted as Consultants to the Minis
try of Public Works of Ecuador, both in High-
..m.y Studies and in Construction, we have not
encountered laterite and/or lateritic soils.
Hmo/ever 'He have had problems "lith exponsive
cloys and silts of alluvial origcn. These
materials are prevalent in the first thirty
kilometers of the Duran-Cochancay Rood and the
Section Duran-Yaguachi of the Duran-Babahoyo
Road. We have also had some· trouble with
soils of volcanic origen (ashes) on the Oaja
bamba-Las Monjas Road."

I
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ENG-69-828
Decembcr ~9, 1969

This corraboratcs the opinion expressed in my December 11,
1969 letter.

Sincerely yours,

L. Sterling Hedgpeth
Chief Engineer
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AGENCY F"DR INTERNATIONAL DEVELOPMENT

UNITED STATES A. I. D. MISSION TO tJUATEMAL.A

......ERICAN E...SASSY

DUATE;...AlA CITY, DUATE"'AlA, C. A.

December 19,1969

Mr. J. Ashby Williams, Jr.
Chief, Transportation Division
Office of Engineering .
A.l.D./Washington 20523

Dear Mr. Williams:

Thank you for your letter of December 1, 1969 and the
report on lateritic soils. Your program to investigate,
classify and develop procedures for the use of laterites
as well as other problem soils sounds interesting as well
as valuable. .

Guatemala, as far as I have been able to determine, does
not use lateritic soils as primary material for road
building. Road construction in the central highlands is
accomplished by using soils and rock of volcanic origin,
along the lowlands of the Pacific Coast crushed river
rock is used and in the jungle area of the Peten, in
northern Guatemala, treated calcareous clays are used •

. Information gathered by the Guatemalan Highway Department
and the Bureau of Public Roads during the construction .
of the Pan American Highway indicates that three basic
.typesof construction material, of volcanic origin, were
used. They are described as follows:

1. Vesicular and Columnar Basalt

Abrasion loss 13%, Specifi~ Gravity 2.75, Absorbtion
1.4%. Has high mechanical stability but lacks
cementation. Is used as sub-base and base with
sand as a filler.

1"'",
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2. Volcanic Cinders

Color red and black, Abrasion loss 46%. Non-plastic,
90 to 100 #/ft. 3• Looks very much like Arizona
Cinders. Used as sub-base and base with sand as
filler. Only angular cinders are used.

3. Pumice Sand

Color pink, yellow and white. Specific Gravity ± 2.35,
20 to 30% passes No. 200 sieve. Degrades readi~y

during construction. Although these fine graded
pumice sands do not meet standard specifications for
base course, the material is abundant in Guatemala
and coupled with the fact that the material is non:
plastic, special efforts to find favorable solutions
to its wide use in highway construction are justified.
A comprehensive study of the "Behavior of Volcanic
Soils in Highway Construction" by Jorge Ernesto
Erdmenger was published in the Journal of the Construc
tion Division of the ASCE. September 1962.

Black soil described as being similar to "Black Cotton"
soils was reported in only one location on the Pan
American Highway.

In a feasibility study report by Louis Berger, calcareous
clays and clay loams originating from the descomposition
of limestone are reported to form most of the Peten
Caribbean lowlands. AASHO Group A-7 clays are elastic,
subject to considerable volume change and have low support
capacity. Stabilizing of these soils with quicklime
appears to be the only practical solution, in the opinion
of the consultant.

That is a general picture of our soils situation here in
Guatemala. During our last rainy season unusually heavy
rains cause considerable damage to the central highlands

. road system. Among the hardest hit was the Pan American
Highway which had dozens .of fill failures and was
covered with hundreds of landslides from one end of

I·
I
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Guatemala to the other. The area with most of the fill
failures was west-central Guatemala. This area used
pumice sand as fill almost exclusively.

Many studies have been made, of the composition and behavior
of Volcanic Soils, by the Guatemalan Government as well as
the Bureau of Public Roads over the past ten years. It
is obvious from the problems they are having with the Pan
American Highway that they still don't have all the answers.
I would suggest that it be included in your list of soils
to be studied in Latin America.

Very trulYYOzr]. . ~
/J & .J[l ,

1~,j:~iAA'(~ '- '(JAJ-t:lv
Robert E. Davis
General Engineer

RED:ame
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ENG-69-780

u

December 11, 1969

Wl\i.u.1rlEn~ §'IrfllTIE§ &IIJ1~ ZViI.I!§§U@N T@ lECUJA:n@R
AGENCY FOR INTERNATIONAL. DEVEL.OPMENT

c/o AMERICAN EMBASsy
QUITO, ECUAOOR

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

Mr. J. Ashby Williams,Jr.
Chief, Transportation Division
Office of Engineering
Agency for International Development
Washington, D. C. 20523

I
I·'
I
I
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Dear Mr. Williams:

We were interested in the contents of your
letter of November 28, 1969 concerning studies being made in
different countries of laterite and lateritic soils in connection
with the construction of roads, highways and airfields. ..'

i c

The Southeast Asia (Thailand) report has
been received and will be studied with interest as time permits.
However, the African scope of work "Description of the Program",
which you said you were- enclosing, was not received. ' We would
appreciate a copy.

We have had some soils problems on our
- large highway construction program in Ecuador but I believe,

in view of the "induration" characteristic of laterite, that the
materials involved were alluvial clays and not lateritic soils.
My travels over Ecuador indicate that laterites do not abound
here. One of our principal problems is the abundance of very
friable conglomerates which are giving us continual landslide
problems on our steep cuts in the mountains. In contrast, on
my highway work in Liberia, Africa, we used laterite extensively
for subbase and base course material and high laterite' cuts' stood
nearly vertical without erosion or-landslide I, problems•
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. I am forwarding a copy of your letter to
TAMS, the Ministry of Public Works" consultant on our highway
program, asking for their comments on this matter, since they
are closer to the details of the situation than I am. Upon receipt
of their reply I will further advise you.

Ai~~::
. L., Sterling H
Chief Engineer

. i -~
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