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1.0 
INTRODUCTION 

In accordance with the contract of 27 September 1979. PRC Harr15, Inc. has 
conducted a terminal evaluation of three studies of lateritic solls which were 
previously documented In reports publlshed by the U.S. Agency for international 
Development .s fnllowS! 

• 1969. Engineering Study of Laterite and lateritic Solls 1n Connection 
WIth Construction of Roads. Highways and Airfields· Southeast 
Asia 

• 1971· laterite. lateritic Solls and Other Problem Solls of Africa 

• 19n· ~lerlte and lateritic Solls and Other Problem Solls of the 
Tropics 

The purpose of this terminal evaluation was to assess the Impact of the studies . 
and reports ched above on the state-of·the-art of road bulldlng and other 
construction In tropical countries where lateritic solls are found. Attention was 
given to determining both the technical advanceG and cost benefits which were 
realized In developing countries as a direct result of the utillzation of Informa· 
tlon developed In the studies and associated reports • 

The methodology utUlzed In carrying out this terminal evaluation consisted of 
both direct Interviews In the U.S. with persons famillar with lateritic soll •• the 
development and Issuance of a questionnaire on the laterite studle. to firms and 
organization. considered knowledgeable on thl. topic. and the evaluation of the 
responses to the questionnaire. information developed from both the Interviews 
and the questlonn31re were synthesized and form the ba.l. of this evaluation. 

The terminal evaluttlon has been cc,npleted and the results are presented In this 
report. Conclu.lon. regarding the effectlvene .. of the lateritic solls ,tudle. and 
recommendation. for (urther work are also presented heroin. 

Based on the terminal evaluation. It has been determined that the laterite 
.tudle. resulted In the development of satllfact9ry criteria and procedure. for 
the Identification. cla .. lllcatlon and telling of lateritic solis and tropical black 
clays. The use of the recommended design method •• specifications and con.truc· 
tlon control procedure. has permitted the successful utlllzation of locally 
avallabl. lateritic soli. and black clay. on an Incru.ln! number of hl8hway 
projects In the tropical ar.a. of the world. Maintenance co.1I for thelO projecll 
have been foulld to be comparable with similar COli. for projecli constructed 
with other mMerlats. Con.tructlon co.t-benellts have been reallzed on IOveral 
of thele projects. 

The overall re.pon.e to the terminal evaluation demonltrate. the effectlvenell 
of tho offorts of tho U.S. A80ncy of Intornatlonal Devolopmont to Improve tho 
con. tructlon of ballc Infrlltructure In tropical countrlo. through practical 

1·1 



engineering research studies. In continuation of this work, it is recommended 
that performance studies be conducted on highways constructed with both 
lateritic soils and tropical black clays after s~veral years of service. Such 
studies would supplement the inforr!lation cont.Jined in the laterite reports. 
Consider.Jtion should also be given to the conduct of studies directed toward the 
use of lateritic rnaterioJls in the construction of such facilities as housing and 
dams. 

Based en the success of the Laterite Soils Studies, it is recommended that other 
topics be considered for future practical engineering research studies. These 
topics inclurie: 

• Surface Treatments of Roads 
• Soils of Arid Are.Js 
• Exp.Jnsive Clays 

1-2 



2.0 
CONCLUSIONS 

2.1 The use of information contained in the laterite reports has resulted 
in the development of construction alternatives on projects where 
both laterite and other materials sources were avaiJable. On a 137 
kilometer long roti in Malawi, the direct utilization of laterites in 
accordance with the recommendations and procedures presented in 
the reports resulted in a cost savings of $246,000 over a cement 
stabilization construction alternative. 

2.2 Cost-benefit studies conducted on projects where laterite construc­
tion alternatives were developed, identified savings on approximately 
one projec.: in four. Although cost information is limited, it is 
estima ted that s,wings of over one million doJJ.:lrs have been realized 
on fourteen projects in Southeast Asia and Africa wherl! information 
contained in the lllteritie reports were utilizcd. 

2.3 The oVCfall reliability of the findings of [he laterite reports is rated 
as good to excellent On specific topics such as the v.1lues of the 
geotechnical properties of local soils, 33% of the survey respondents 
reported gOJd to excellent corrclation with the results of their own 
investigations. 

2.4 Maintenance costs for roads constructed using laterites are con­
sidered cornrar.1ble to the rnainten~1nce costs for roads constructed 
with other materials. 

2.' The reports on the 1;ltcritic ~.oils studies hllS received significant 
world-wide di~.triblJtion, princip,11ly to tropical countries where 
lateritic .,()i1~, are encountered. 

2.6 Test rnethods, rl('~;ign rrocedurc5 and 'ip(~cifica tiens recommended in 
the laterite report'; are lltllized by one-third of the survey respond­
entsj Afrie;! is the principal area of u~.e. Project~. on which the use of 
inform;ltion contllined in the laterite rc'port wr.rc idp.ntified are as 
follows: 

Cllmcroon 
Chad 
Ghana 

KenYi\ 

PHOJECT 

OarnerHb - .\1;trnfe-Ekok Highway 
njcrlTli\y.1 - Djirntilo I~O;lCf 
/\xirli-Elubo ao:,rl 
T{~n'l Frl'("Jtolle 
Y.lrnor;Hl"i;' - B,.I<w.1i HOIHf 
K.lf>·;;Ilwt r:h.IV.lk;a1i l~o;ld 

Tr.ln'.-t\frJC.1I1 Ilir~hw;lY 
I. iI nrlf~ w,·/~1r h i fl J II:: ,HIl",.1 "order 

Road .alld I.JI()m~w" !\y-I\H~ 

2·1 



AFRICA 

Malawi 
Mali 
Nigeria 

SOUTHEAST ASIA 

Thailand: 

PROJECT 

SaJima - Be:1ga 
Ansongo - Anderambovkane Road 
Abakaliki - Edor Highway 
Beni Sheik - Uba Highway 
Owo - Egbe Highway 

PROJECT 

Sunbaya Ind. Estate 

2.7 The implementation of the recommendations presented in the laterite 
reports appears to be increasing, particularly :n the tropical countries 
of Afric.1. 

2.8 The laterite reports Me princip.1Jly used in the design, construction 
and m.1intenance of pavement systems for highways. There is 
interest, howeve:-, in the use of laterites in such works .1S home 
building and dJm construction. 

2.9 The need for continued practical engineering reseJrch studies and the 
utilization of rccommendi:ltions for design and construction which 
result from sllch work has been demonstrated by the overall posiHve 
response to the quest ionnJ ire. 

2.10 The respon~.e to the <luestionnJirc has exceeded the statistical goals 
for random sample analyses established for this survey. Therefore, 
the resul ts of the survey arc considered to accurately represent the 
views and opinions of individuJls, firms, orgJnizations and national 
transporta tion agencies engJged in work with tropical soils • 

• 

2.2 



3.0 
RECOMMENDA TlONS 

3.1 Performance studies on highways constructed with both lateritic soils and 
tropical black clays should be conducted and reported after several years 
of service. Information developed in such studies would bt! a practical and 
useful supplement to thl: existing reports. 

3.2 Due to the availability of lateritic materials in tropical countrie!:, con­
sideration should be given to the conduct of studies directed toward their 
utilization in construction of such facilities as housing and dams • 

.3 • .3 Based on the success of the Llterite Soils Studies, it is recommended that 
other topics be considered for future practical engineering research 
studies. TI1ese topics include: 

• Surface Treatments of Roads 
• Soils of t'rid Areas 
• Expansive Clays 

'·1 
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A.I.I 

A.1.0 
METHODOLOGY eli: 1'.I1PLEMENTATION 

GENERAL 

Work was !nltlated on thb project In January 1980. At that time AIO and Harris 
representatives met In Washington, D.C. to dbcuss the history of the three 
completed lateritic salls studies. Subsequent to the meeting and after a brief 
review of AID project flies Harris conducted Interviews In the U.S. with persons 
considered knowledgeable In !aterltlc solis. Thereafter, Harris conducted a 
survey of Individuals, firms, organizations and national transportation agencies 
by me.ns of a questionnaire. Information gained from both the personal 
Interviews and from the analysis of the responses to the questionnaire utilized In 
the survey were then synthesized and evaluated. 

A.I.2 INTERVIEWS 

Based upon dbcusslons with AID and a brief review of available AID project 
flies, a list of representatives of organizations and !Irms considered knowledge­
able In the field of lateritic solis was developed as foilowsl 

NAME 

WIlliam C. LaBaugh 
Raymond Millard 
Lloyd Crowther 
Alon Beers 
Joseph Fltenl 
W.J. Morin 
Peter C. Todor 
Joseph Vellozzl 
Louis Berger 

ORGANIZATION 

Daniel, Mann, Johnson eli: Mendenhall 
The World Bank 
Transportation Research Board 
InterAmerlcan Development Bank 
Tlppett.-Abbett-McCarthy-Stratton 
Lyon A.soclates, Inc. 
Lyon Associates, Inc. 
Ammann and Whitney 
Louis Berger International, Inc. 

The representative. were questioned regarding their perlOnal knowledge of 
lateritic soli. and their use of the AID studies reports. Where available, 
economic data on cost benefits associated with the use of laterltel on 
constructed projecu was requested. 

A.I.3 QUESTIONNAIRE 

In order to asselS the Impact of the IMerltlc lOlls studlel a questlonnalro ..... 
doveloped In English and dispatched to selected Individuals, IIrm., organiZAtion. 
and national tranlportatlon agencle. located throughout tho world. A .peclal 
ollort was made to contact perlOn. whe either werk or provIde service. In the 
tropIcal areas where laterItic IOUS are encountered. 

A-I-I 
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A.I.3.1 RESPONDENT IDENTIFICATION 

The initial source of potential respondents was the file materials provided by 
AID. Based upon a review of project flies and lists of attendees at AID 
sponsored seminars conducted In Ghan~ , Brazil and Peru, a list of potential 
respondents was prepared. Other potential respondents were Identified from 
information provided by the Transportation Research Board (TRB), the Inter­
American Development Bank (IDB), both the Federation Internatlonale des 
Ingenleurs - Consells (FIDIC) of Europe and the Consulting Engineers Council 
(CEC) of the U.S. many of whose member firms provide design ~ervlces for 
transportation Infrastructure In laterite areas, and the National Technleal 
Information Service (NTIS) which currently sells copies of all the laterite 
reports. Lyons Associates, Inc. also provided Information on persons who had 
requested and received copies of their AID sponsored reports on both Africa and 
the Tropics. However, this data did not Include sufficient malling Identification. 
A total of 509 potential respondents were Identified trom the several sources as 
follows: 

SOURCE NUMBER RESPONDEES 

AID Project Flies 165 
TRB 141 
IDB 26 
FIDIC 96 
CEC 23 
NTIS '8 

TOTAL '09 

In accordance with project requirements, this list was submitted to and approved 
by AID. 

A.I .3.2 QUESTIONS 

The questionnaire was developed In three parts. 

• PART 1- Questions I Ihrough' provide for respondent Identlflca!.lon and 
an Indication of Ihe extenl of the sludles reports distribution. 

• PART 2- Questions 6 Ihrough 17 are lechnlcal questions developed from 
• review of Ihe Ihree reports. The purposes of Ihe .. questlonl 
were 10 delermlne the eXlent to which reported lestlng 
melhods, design procedures, and specIfications were being 
employed, and to assess Ihe rellablllly of Ihe report flndlnSI 
when applied to pavements, foundations and embankment con­
struction. 

• PART 3- Questions 18 through 2' were directed toward the overall 
usefulness of Ihe report and the Identification of any economic 
benefits. 

In addition, space wns provided In Ihe queltlonnalre for commenlJ and Iho 
Ident ification, where poiliblo, of tochnlcal and COil Information which Any 01 the 
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respondents might have on laterite soil projects where study report information 
has been utilized. This questionnaire was submitted to and approved by AID. 

A.l.3.3 DISTRIBUTION 

In June the questionnaire was printed and mailed. At the request of AID, a 
second copy of the questionnaire was sent by special delivery mail to potential 
respondents in the countries which hosted the three completed studies, namely 
Thailand, Ghana and Brazil, and in the countries of Malawi and Peru. Cables 
were alse sent to the national transportation organizations in the host countries 
requesting their support by encouraging the partic ipation in the survey by their 
staff members through the completion of the questionnaire. Special attempts 
were also made to contact the Brazilian National Highway Department by 
telephone in order to encourage their participation. 

By the end of July, eighty-five responses had been received. These responses 
were principally from consultants and lending mstitutions located in North 
America ilnd Europe. An additional thirty-two responses have now beer. received 
principally from national transportation organizations located in Africa and 
South America. 

A.I.4 FOLLOW-UP 

Although provision had been rnade for travel outside the United States to seek 
additional dat" or to validate responses, the repliec; to the questionnaire did not 
indicate that such travel was w.1rr.mted. 



A.2.0 
INTERVIEW EVALUATION 

Interviews were conducted with representatives of five organizations and firms 
consider..!d knowledgeable in the field of lateritic soils. Summaries of the 
interviews are presented in Table A.2.1. The persons interviewed all had 
knowledge of the reports and two had used them on constructed highway 
projects. There WilS general agreement that the reports are of great value in the 
design, construction and maintenance of highways. They also agreed that 
additional time may be required in order to permit the assessment of the impact 
of the studies on the performance of projects completed in accordance with the 
reported recommendations. 

Cost diltil were ilvaibble for one project which indicated a silvings of $246,000, 
as a direct r'!sult of the use of laterites in conformance with the te~ting 
methods, design procedures and specifications presented in the AID It "ite 
reports. l3;tsed on the enr,ineer's estimate of construction cost, this repreSL. ted 
a 20% s .. wings over the construction cost of an alternative cement stabilized 
road which is typic.:dly employe d. 

A.2·1 
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TABLE A.2.1 
SUMMARY OF PERSONAL INTERVIEWS 

• William C. La Baugh 

Information on the costs associated with the utilization of laterites In the 
construction of the 137 kilometer long Lllongwe/Mchlnjl/Zambla (LMZI 
Border Road and Lilongwe By-Pass In Malawi were provided by W. C. 
LaBaugh (DMJMI. He noted that much of the data used In developing a 
construction alternative utilizing laterites was obtained from AID reports 
on lateritic solis. 

In the LMZ project provision was made for the use of a subbase material 
between the formation level and base level, If the formation level was not 
adequate. Additionally, stabilization Items were provided to Improve In­
place base which did not meet specifications. Selected grading and use of 
laterites resulted In all embankments exceeding the specified minimum 
strength as measured In CBR tests and essentially no stabilization was 
required. The construction bid utilizing the laterite alternative was 
approximately 2096 below the estimate using cement stabilization. this 
construction resulted In a reported cost savings of $246,000. 

• Raymand Millard 

Mr. R. Millard (World Bank) has extensive knowledge of laterites gained In 
his former poSition as head of the Transport and Road Research Laboratory 
(TRRL), England. He noted that the AID reports complied In one conve­
nient source, design Information which previously was available only In a 
number of other separate reports. Regarding the continuation of practical 
engineering research, Mr. Millard stressed the concern for the study of 
"dry-compactlon" techniques which must be employed In the major arid 
areas of the world. 

• Lloyd Crowthers 

Mr. Crowthers (TRB) noted that he was aware of the reports and that some 
Information on laterites had been Included In the compendium on low 
volume roads which Is currently In publication by TRB under Contract 
AID/otr-C-I'91. 

• Alan Beers 

Mr. A. Beers (JDO) had reviewed the repom. He noted that although lOB 
was not currently Involved In road projects In the tropical zonel of Latin 
and South America, the reporu would be of great technical alJlstance on 
luture road and earth construction projects. 



• Josep~. Fiteni 

Mr. J. Fi teni (T t\~'S) reported having recently used the AID reports test 
and desi~n prucedures on a highway project in Botswana with very good 
resul ts. 

Interviews wert~ C({(~)dllctl'd with all of the above except ."essrs .. '10rin and Todor 
who \vere OVC'i5C:lS on long-term assignments and "c5srs. Villozzi and Berger who 
could not be contacted. 
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A.l.O 
QUI!ST'ONNAIRI! EVALUAnON 

A.l.1 STAnmCAL VALIDITY 

PrIor 10 Ihe preparallon of Ihe questIonnaire, a study was made of goals which 
should be targeted In order 10 assure the stallsllcal validity of the survey. Based 
upon a review 01 procedures lor evaluallllg random samples, It was concluded 
that wllh a quesllonnalre dlstrlbullon of live hundred UOO) a minimum total 
response of seventy-live (n) and minimum significant re.ponse 01 sixteen (16) 
would bo required. In actualilY a total of five hundred.nlno U09) questionnaires 
were dlstrlbuled and the lotal response was one hundred-sevenleen (117). The 
number 01 slgnilicani re.ponse. 10 Ihe several quesllons varied from a low of 21 
10 a high of 109. A stalls Ileal analysis of lho largeled goals and the aClual 
response I. presenled on Table A.3.1. 

A.3.2 CI!NERAL ANALYSIS 

A general analy.l. wa. made " !he dlslrlbullon and response 10 Ihe quesllonnalre 
by geographic locallon, respondenl source, and re.pondenl affilialion. The.e 
analyse. are presenled on pages A-4-3 Ihrough A4-9 ollhl. Appendbc. 

A.3.2.1 CEOGRAPHIC 

RespondenlS Irom 36 of lho 98 counlrles surveyed Indica led Ihelr recelpl and usc 
01 lho reporls on lho lalerilic sludles. Africa .,as lhe conllnenl 10 .,hlc:ll Ihe 
largost number 01 questionnaires wore senl •• Ho.,ever, Africa produced !he 
lowesl porcenl 01 responses. Tho Iroalesl porcenl response was In North 
AmerIca and primarily lhe Unlled Siaies. ':l1e rale of response may have been 
Inlluenced by Ihe Inlernallonal po.lallervlce. 

noe Iarlell dlstrlbullon 01 quesllonnalre. by counlry WAI In lhe Un lied Siale •• 
Holwever, many 01 !he .maller countries throulhoul lhe world had a Irealer 
porcenl 01 responses. Thl. Is amlbuled 10 lhe smaller dlmlbullon 01 
questionnaires. 

Tho Ialerllic Iludles holl counlrles 01 Tholland, Chana and Brazliiolether .,lIh 
lhe countrIes of MalawI and Peru provided Illnllicanl response. In Soulh 
America )096 01 lhe questlonnalrel wore dlmlbuled In lhe coUIIlrl .. of Brazil 
and Peru. Those countrlel provIded "96 of all responsel from thai conllnenl. 
Slxlcon porcenl of lhe queilionnalro~ were dlmlbuled In Chana and Mala.,1 
.,hlc:ll counlrlea produced 41\16 of all responlOl In Africa. SimIlarly 171J11 of lhe 
quoilloni "ore dlmlbuled and 2796 of lhe reapolllOS were rocelvod from Thailand 
In Soulhem Asia. 



TABLE A.3.1 
SUMMARY OF STATISTICAL VALIDITY OF QUESTIONNAIRE 

TOTAL RESPONSE 

o Number of Questionn~ir~s 
o Number of Response 
o Percent Response 
o Dev ia t ion «1 9 jet, Re HabUit y 

SIGNI!~ICANT RESPONSE 

o Number of QLJt~'itjonn3jres 
o Numbt'r of Response 
o Per ~nt r~e~ponse' 
o Devl~ltjon (d ,)5(~ Reli<lbilhy 

GOAL 

.500 
75 
1596 
-396 

ACTUAL 

ACTUAL 

509 
117 

1396 
-4% 

ECONOMIC 
GOAL GENERAL TECHNICAL &. OTJ-fER 

75 
12 
J6% 
=8% 

117 
IO~ 

§9% 
-696 

117 
31 
17% 
-8% 

117 
26 
22% 
!796 
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.'\.3.2.2 SOURCE 

The largest source of both potential and actual respondents was the AID project 
flies, see page "'-4-10. Approximately one-third ()2%) of all questionnaires were 
sent to persons Identified from this source and produced approximately one-third 
(31 %) of the responses. 

A.3.2.3 AFFILIA TION 

The largest group of both potential and actual respondents was the Consultants, 
see page A-4-1I. This group received 3896 of the questionnaires and provided 
4696 of the responses. National transportation agencies, lending Institutions and 
universities each provided approximately ,,% of the responses. 

.".3.3 QUI!STIONS 

The questionnaire was developed In three parts and the average number of 
responses varied as followS! 

QUESTIONS 

I through , 
6 through 17 
18 through 2' 

Q,f.SCRIPTION 

Respondent Identification 
Technical 
economic c\( Overall Usefullness 

AVERAGE NUMBER 
OF RESPONSES 

104 
'31 
26 

The complete analysis of the responses to the questionnaire Is presented on pages 
A_4_12 through A-4-36 of this Appendix and a Summary Is presented on Table 
A.3.2. 

A.3.3.1 PART I - RESPONDENT IDENTIFICATION 

The average response to the question, In Part I was 10~ which Is 8996 ! 696 of all 
,esponles. This significantly exceeds the tarseted response level required for 
statistical validity. 

Most of the respondents are actively Involved In the deslsn or construction of 
pavement systems for roads or alrportl. More thon one-third of the respondents 
hId recalvad eopla. of ona or mora of the raports. Sl8nllleantly, almost one-half 
of the other respondent.llubmlued requests for copies of the reports. 

"'.3.3.2 PART 2 - TECHNICAL RESPONSES 

Only per5Ofl1 who had rocalvad one or mora of tho raportl on tha Iltarita Itudla. 
waro liked to rospond to the tochnlcal quutlons. The avarasa ,lsnUleanl 
r sponse to til qualtlons In PArt 2 wu 3 I which Is 2796 ! &\1iI of all ralponlal. 
This axec ds the tl,soted r sponso I val ,oqulr d for ltatlllicil validity. 
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• Terminology and Soil Classilications - 88% of the respondents ullllze the 
salls terminology presented with reports. 

• Geotechnical Proper lies - 73% 01 the respondenlS have Invesllgated the 
propenles 01 local soli; 83% 01 these report good to excellent correlallon 
with property values presented In these 'eporlS. 

• Tesllng Procedure - "96 01 the respondenlS ullllze the testing procedures 
and standards recommended In the reporlS. In order 01 descending use, the 
live most Irequently used procedures are Allerberg LlmllS, CIlR, grada­
lion, compacllon and sample preparallon. Wilh regard to the laller 
procedure 46% 01 the rospondenu have evaluated the variation In geo­
technical properlles due to sample disturbance I 6796 of these report good 
to excellent correlallon with observed variations presented In these 
reporlS. 

• Pavement EvaluaUon - '8% 01 the respondenlS conduct performance 
studies as part 01 their evaluation of existing pavement structures. MaS! 
01 the evaluallons are carried out In connection with either design or 
malnten.nce .nd consist primarily 01 deliecUon and trallic studies. 

• Design Procedure - 28% 01 the respondenlS utilize the troplc.1 design 
procedures recommended In the reports. 43\'6 01 the respondents utilize 
TRRL Ro.d Notes Nos. 29 and 30. 

• Materials - '996 01 the respondenlS determine the durability 01 materlais 
such .s Ironstone and concretronary gravel by tesllng. The principle tests 
employed are Los Angeles abr.slon, slaking and Impact. 

• St.blllzaUon - 6896 01 the respondenlS employ solis lIablllzalion methods 
all wilh good to excellent resuils. 66\'6 01 the respondents conduct 
performance tests (primarily CBR and unconllned compression tellS' on 
stabilized solis • 

• Illack Clay - 62% 01 the respondenu test the swelling 01 black Callan solis. 
The most Irequently employed tell methods are Iree swell, potential 
volume change and odometer. 

• Construcllon Standards - 72% 01 the respondenu utilize the lollowlng 
lIandards In descending orden 

American Association 01 State Highway and TransportaUon 
Ollllcials 

Ilrilish Standards 
American Society lor Telling and Matarlals 

78% 
)21'& 
26 .... 
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A.3.3.3 PART 3 - ECONOMIC & OVERALL USEFULNESS 

Only persons who had received one or more of the reports on the laterite studies 
were asked to respond to these questions. The average significant response to 
the questions In Part 3 was 26 which Is 22 + 7'11 of aU responses. this exceeds 
the targeted response level required for statIStical validity. 

• 

• Topics - The respondents Identified the topics presented In the reports In 
descending order of usefulness as follows: 

I - Geotechnical Properties 
2 - StabilizatIon 
3 - TestIng Procedures 
4 - Classification System 
~ - Pavement Performance Study 
6 - SpecificatIons 
7 - Black Cotton Solis 
8 - Ironstone and Concretronay Gravel 

• 
• UtilizatIon - 29% of the respondents utilize the test procedures, design 

methods or specifications recommended In the reports on projects In 
Soulheast Asia and Africa. They rated the rellablUty of the reported 
findings as good to excellent. Projects on which the use of Information 
contained In the laterite Reports were Identified are as followS! 

AFRICA 

Cameroon 
Chad 
Ghana 

Kenya 

Malawi 
Mall 
Nigeria 

SOUTHI!AST ASIA 

Th.lland 

PROJECT 

!lomend. - Mamfe-Ekok Highway 
Ojermaya - O)lmlUo Rood 
Axlm-l!lubo Rood 
Tena Freostono 
Vamoransa - Bokwal Rood 
Kapsabot ChavakaU Road 
Trans-African Highway 
S3Uma - Bongo 
Ansonso - Andorambovkane Road 
AbakaUkl - Edor Highway 
Bonl Sheik - Uba Highway 
Cwo - I!abe Highway 

PROJECT 

Surabaya Ind. I!JI3Ia 

• Cost Boneflt - 121'6 of the raspondenll ldentllled co.t benollll anocilled 
with the uso of Ipformatlon pre.ented In the rapom. Convorso ly 28'16 01 
the re.pondenu Idontlfled lalorltlc lOll. ftI hevlns a groAler COli beno /h In 
comp3rlllve sludlel wIth .hornAto source. 0/ mAlerlA II. No con bone/h 
vAlu I were provldod. 
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• Furlher Sludies • 8296 of Ihe respondents recommended Ihe continued study 
of lalerlle and olher tropical solis. Such sludles In descending order of 
Imporlance are as followS! 

Surface Trealments of Pavements 
Lalerlte In Building Construcllon (House,) 
Swelling of ,roplcal Soli, 
Lalerlle In Dam Construction 

• Malnlenance Costs· '096 of Ihe respondents raled as good 10 excellenllhe 
malnlenance costs for roads conslrucled using lalerltic soils when 
compared wllh roads construe led using olher materials. 

• Summary. 8996 of Ihe respondents raled Iho ovorall usefulness of Ihe 
Lalerlte Reports as good 10 excellenl. 

,0,.3.3.4 SUPPLEMENTAL INFORMATION 

AI Ihe end of lhe questionnaire provision was made 10 permll Iho respendents 10 
offer addilional comments and lechnlcal or COSI Information. '6'l6 of lhe 
respondenls provided comments of which "'l6 were considered slgnlflcanl. The 
laller are summarized on Table ,0,.3.3. In sonoral lhe reperu on Ihe lalorlle 
sludles were considered bolh comprohonslve and useful. Porformance sludlos 
were ched as a necessary and useful follow up. Olhor loplcs sugsesled for sludy 
Included surface trealments, soils of arid areas and expansive claYI. 

Only 3'l6 of Ihe rcsondenls provided commanlJ on .ddilional lechnlcal or COSI 
Information. this Informallon Is also summarized on Table "'.3.3. 

• 
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TABLE A.l.3 

SUMMARY OF ADDmONAL COMMENTS AND 
TECHNICAL OR COST INFORMAnON 

Respondent IdentificAtion Additional Comments 

101014206 reports Are considerAble help AS A reference 
document. 

101019906 too much chemistry 
performance stud ies Are required on road. 
constructed According to recommendAtions 

101062309 correlal lon 01 quali ty to melhod. 01 excaval lon 
required 

' Iudy deterlorallon 

101 089310 use. procedures but ftvolds using lalerltes 

1010969 10 reports are comprehensive and uselul 

20)009906 practlcol dala provided 

207001202 recommends study 01 bauxite 
provided surllce course (falerlte) apecltlcilion 

) 1200"03 ""Slllve experience 

-01001202 used with hoI mix I,pholt Ilyer 

41)004)02 praetlcol 

01)007 107 author 01 10Xt on loterltel asree, wi th reporu 

01)001107 ulClul 
perlormance studlu requl.ed 

41)011907 aood perlormancu whore dralnoBo II Jood 
procodure lor trallle INdIo, employe 

-1900)207 orlSlnol work contained In reporu I, worthwhile 

5O~OO1202 lIudylna oxponslv. clay 

50400)502 rORarchln! tho ldentllicotion Ind locltlon 01 
lotorltu th'ouah aorlal photOllriphy 

606001906 ntCOmmond. study ollu.'oco lrootmont with 
motoriAl. like concrotlono.y 1I.lval. 

A.).a 
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Respondent Identification 

609003308 

612002)08 

6(40)1)08 

6140)8308 

614042308 

~IOOa30a 

612006410 

6140.,308 

TABLI! A.).) (CONT'D) 

Additional Com menu 

very useful 
utilizes stabilization methods In design 

black cotton soli difficult 

expansive clays are problem solis 

using lateritic solis for dam construction In 
Easl Africa 

more stringent materials require menu would 
lOAd to Improved performance 

~hnlcal or Cost Information 

piper on soolocllnlcol charlcterlzallon of 
1010rlttn provided 

senerol .. 110 on o8&reSlle leilins In Sweden 
provided 

lechnlcol nole on povemenl d91sns for 
Niseriin rood on lalerilic clay provided 
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EvnLUIlTION OF LIITKRITIC SOILS STUDIES 
IIID OT.~-C-1626 

, , 
QUESTION NO. ,1 

IS nOORESS LnDEL CORRECT? 

.. .~ 
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YES 62 

NO ., 
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EVIIL.UI'I-TION OF L.I'ITERITIC SOIL.S STUDIES 
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QUESTION NO. , 3, 
" 

PL.EIISE I NDICIITE YOUR IIFFIL.II'ITION. 

• 

, , 

GOVERNMENT 

• 
• • • 

• . ' 
, 1. 
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. ' • 

, , .... 

D,IITEI eO/l0/17 

. . .' 
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QUESTION NO. s 

S STUDIES DIITEI BO/l0/17 

HtlVE YOU RECEIVED II COPY OF ONE OF THE FOLLOWING 
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C) 
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TROPICS 
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EVALUATION OF LATERITIC SOILS STUDIES 
AIr' OTR-C-1626 

DO YOU EMPLOY ANY CLASSIFICIITION SYSTEMS FOR RED 

, ', 1. 

NO ' . 
• 

, ' 

C) FRENCH PEDOLOG ICIIL (D'HOORE) 
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L~TERITIC SOILS STUPIES 
1110 OTR-C-1626 

QUESTION NO. 11' 
--------------- . . . 
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, .~ '. ' .. , 

Di'lTEI 80/10/17 

IN THE EVI\LUI\TION OF EXISTING P~VEHENT STRUCTURES, 

. .. NO~, , , . 

• 

C I LOIIVOHE t ER 

• • • 
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.' ' , 
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-,..-------
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36.8 

If ' VIlS ', IIRC TIlE PERFORMIICII STUDI ES DEIND CONDUCTED IN 
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QUESTION NO, 17 
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IlliTE I 80/10/17 

[10 YOU EMPLOY OF THE FOLLW1NG STIINDIIRDS IN 
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QUESTION NO, 25 

HOW WOUUI YOU r~I\TE nlE OVER~LL USEFULNESS OF THE 
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