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engineering research studies. In continuation of this work, it is recommended
that performance studies be conducted on hishways constructed with both
lateritic soils and tropical black clays after scveral years of service. Such
studies would supplement the information contained in the laterite reports.
Consideration should also be given to the conduct of studies directed toward the
use of lateritic materials in the construction of such facilities as housing and
dams.

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

e Surface Treatments of Roads
o Soils of Arid Areas
e Expansive Clays
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2.0
CONCLUSIONS

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 available. On a 137
kilometer long rou 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.

Cost-benefit studies conducted on projects where laterite construc-
tion alternatives were developed, identified savings on approximately
one project in four. Although cost information is limited, it is
estimated that savings of over one million dollars have been realized
on fourteen projects in Southeast Asia and Africa where information
contained in the lateritie reports were utilizcd.

The overall reliability of the findings of the laterite reports is rated
as good to excellent  On specific topics such as the values of the
geotechnical properties of local soils, 83% of the survey respondents
reported goud to excellent corrciation with the rcsults of their own
investigations,

Maintenance costs for roads constructed using laterites are con-
sidered comparable to the maintenance costs for roads constructed
with other materials.

The reports on the lateritic soils studies has received significant
world-wide distribution, principally to tropical countries where
lateritic soils are ¢ncountered.

Test methods, design procedures and specifications recommended in
the laterite reports are utilized by one-third of the survey respond-
ents; Africa is the principal area of use. Projects on which the use of
information contained in the laterite report were identified are as
follows:

AFRICA PROJECT

Cameroon Bamenda - Mamfe-Ekok Highway
Chad Djermaya - Djintilo Road
Ghanp Axim-Elubo Road

Tena Freestone
Yamoransa - Bekwai Road
Kenya Kapsabet Chavakali Road
Trane-African Highway
Lilonpwe/Mehingi/=ambia Border
Road and Lilonpwe By-Pass
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AFRICA PROJECT

Malawi Salima - Benga
Mali Ansongo - Anderambovkane Road
Nigeria Abakaliki - Edor Highway

Beni Sheik - Uba Highway
Owo - Egbe Highway

SOUTHEAST ASIA PROJECT

Thailand: Surabaya Ind. Estate

The implementation of the recommendations presented in the laterite
reports appears to be increasing, particularly in the tropical countries
of Africa.

The laterite reports are principally used in the design, construction
and maintenance of pavement systems for highways. There js
interest, however, in the use of laterites in such works as home
building and dam constructjon.

The need for continued practical engineering research studies and the
utilization of recommendations for design and construction which
result from such work has been demonstrated by the overal] positive
response to the questionnaire.

The response 1o the questionnaire has exceeded the statistical goals
for random sample analyses established for this survey. Therefore,
the results of the survey are considered to accurately represent the
views and opinions of individuals, firms, organizations and national
transportation agencies engaged in work with tropical soils.

2.2
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3.0
RECOMMENDATIONS

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 be a practical and
useful supplement to the existing reports.

Due to the availability of lateritic materials in tropical countries, con-
sideration should be given to the conduct of studies directed toward their
utilization in construction of such facilities as housing and dams.

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

o Surface Treatments of Roads

e Soils of Arid Areas
e Expansive Clays
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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 AlD.

A.1.3.3 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 alsc sent to the national transportation organizations in the host countries
requesting their support by encouraging the participation 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 institutions located in North
America and Europe. An additional thirty-two responses have now beer. received
principally from national transportation organizations located in Africa and
South America.

Al FOLLOW-UP

Although provision had been made for travel outside the United States to seek
additional data or to validate responses, the replies to the questionnaire did not
indicate that such travel was warranted.



A.2.0
INTERVIEW EVALUATION

Interviews were conducted with representatives of five organizations and firms
considered 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 was 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 data were available for one project which indicated a savings of $246,000,
as a direct result of the use of laterites in conformance with the testing
methods, design procedures and specifications presented in the AID lo “ite
reports. Based on the engineer's estimate of construction cost, this represe..ted
a 20% savings over the construction cost of an alternative cement stabilized
road which is typically employcd.
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e Joseph Fiteni

Mr. J. Fiteni (TAMS) reported having recently used the AID reports test
and design procedures on a highway project in Botswana with very good
results.

. A . .
Interviews were cofnducted with all of the above except Messrs. Morin and Todor

who were overscas on long-term assignments and Messrs. Villozzi and Berger who
could not be contacted.

A-2-)






TABLE A.3.1

SUMMARY OF STATISTICAL VALIDITY OF QUESTIONNAIRE

TOTAL RESPONSE

Number of Questionnaires
Number of Response
Percent Response
Deviation @ 95% Reliability

0 0 0O0

SIGNI:"ICANT RESPONSE

Number of Questionnaires
Number of Response

Per ent Response
Deviation @ 95% Reliability

O 00O

GOAL ACTUAL
500 509
75 117

5% 3%
H £
ACTUAL
ECONOMIC
GOAL GENERAL TECHNICAL & OTHER
75 117 117 117
12 104 3] 26
16% $9% 27% 22%
8% -6% -8% =7%
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