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An Expert System for Serviceability Rating of Concrete Bridges and Its Practical Application
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By Ayaho MIYAMOTO, Yuji YAMAGUCHI and Akira NISHIMURA

In this paper., an expert system for serviceability rating of <concrete
bridges is developed based on a combination of several components which are
the knowledge base including the subjective information related to the
rating, the inference engine, etc. The computer system and supporting tool
for expert svstem which is used in the expert system are the PC-9801VX41
personal computer and "COMEX", respectively. For the construction of the
knowledge base including the subjective information, it is a fatal problem
in dealing with subjective informations which cannot be allotted binary
codes such as true or false. As a remedy to this problem, a concept of the

basic probability according to the Dempster & Shafer's theory are
introduced in the present system. The upper probabilities in the Dempster &
Shafer's theory to introduce experiences and knowledges accumulated into
the knowledge base are obtained through questionnaires sent out to bridge
experts. The results of the rating at the final stage produced by this
system are considered to be presented with three elements expressed by the
linguistic expressions as "safe" "moderate" "danger".

An existing concrete bridges on which field data have been collected are
analyzed to demonstrate the applicability of this expert system. Through

the application to the cracked reinforced concrete bridge girders and
slabs, reasonable results are obtained by inference with the expert system.
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