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PREFACE

This research project was funded through an agreement signed
in January, 1975 by the Brazilian Government and the United Nations
Development Programme (UNDP). The Ministry of Transportation, acting
through the Brazilian Transportation Planning Agency (GEIPODT), assumed
the responsibility for the project on behalf of the Brazilian Govern-
ment, and tne International Bank for Reconstruction and Development

(IBRD) acted as the executing agency for UNDP.

The research was carried out by GEIPDT and the National High-
way Department (DNER), acting through its Road Research Institute
(IPR). Funding from the Brazilian Government was channeled through
the Institute for Economic and Social Planning (IPEA) and the Secretar-
iat for International Economic and Technical Cooperation (SUBIN]), along

with the Ministry of Transportation.

The World Bank contracted the Texas Research and Development
Foundation (TROF) to organize the international technical staff and
to select and purchase the imported equipment needed for the research.

The participation of the TRDF continued until December of 1978.

This report is comprised of twelve volumes (each edited in
both English and Portuguese) which summarize the concepts, methods and
results obtained by December, 1981 by the project entitled "Research
on the Interrelationships Between Costs of Highway Construction, Mainte-
nance and Utilization (PICR)”. It includes a documentary index volume
which will aid researchers in locating topics discussed in this report
and in numerous other documents of the PICR. This report contains much
detailed analysis which is being presented for the first time, and also
incorporates relevant parts of earlier reports and documents produced
under the 1875 Agreement, updating them through the inclusion of new

results and findings.

A special mention is due the Highway Departments of the States
of Minas Gerais and Goids, the Universities of Aston, Birmingham, Juiz
de Fora, Minas Gerais and Texas, and the Western Australia Main Roads
Department, which placed some of their best and most experienced person-
nel at the service of this project to fill many key positions on the

research staff.



Finally, thanks are due the Transport and Road Research Lab
oratory for its assistance during the initial stages of the project,
along with specialists from various countries who periodically visited
Brazil to discuss the work being done in the PICR and to assist the per

manent research staff in conducting analyses.

JOSE MENEZES SENNA
President
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SUMMARY

The Research on the Interrelationships Between Costs of High-
way Construction, Maintenance and Utilization (PICR) was carried out in
Brazil with the objective of providing a fundamentally new data base
for the economic cost/benefit evaluation of alternative standards of
highway construction and maintenance. To form this data base, measur-
ing instruments with a total cost of more than US$750,000 were utiliz-
ed. The most important of these instruments were manufactured in the
U.S.A. specifically for this Research and, therefore, cannot be con-
sidered as either completely developed or tested. A major share of the
work of the Instrumentation Group of the PICR consisted of developing
these instruments and adapting them to the operational conditions found
in Brazil. Due to the dimensions and innovative aspects of the Re~
search, it was necessary to design and build highly original appara-

tuses 4An Loco.

This Volume presents a brief description of the instruments
used in the PICR, explains what they measure, the reason why they were
chosen or built, their precision, how they were employed and their trust-~
worthiness. The text also contains bibliographic references, providing
the reader with access to the technical and operational details of the

equipment described. Manufacturers are also indicated.

Taking into account both the technical problems which arose,
as well as the significance and utility of the data produced, an evalu-

ation of the performance of each instrument is also presented.

The conclusion in the final Chapter is that, in projects of
limited duration, such as the PICR, one should avoid the use of ins-
truments which have not been fully tested., Should this prove impossi-
ble, it is recommended that sufficient time be dedicated to the devel-
opment and refinement of the instruments in the environment in which

they will be utilized, before initiating actual data gathering.
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