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Development of Expert System for Maintenance of
Reinforced Concrete Structures
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Abstract

The maintenance techniques of reinforced concrete structures, which include diagnosis, repair and rehabilit-
ation, are not systematically established. This study develops an expert system for maintenance of reinforced
concrete structures based on the related documents and knowledge and experience of experts who work in
these field. The analytical results using the developed expert system were compared to the real repair cases
n field and they were generally satisfactory.
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Fig 1. Development Process of Expert System
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Table 1. Expert System Shells

Knowledge representation, .
Name ) Implementation
inference, and control

0-A-V trplets

EMYCIN | if-then rules INTERLISP
(MYCIN) | backward chaining DEC PDP-10
certainty factors
A-V pairs
EXPERT | if-then rules fortran

(CASNET) | forward chaining
confidence factors
0-A-V triplets

various computer
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S;ECTOR) forw;flrd and backward chaining Xerox 1100
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C
A-V pair
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-then
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forward and backward chaining )
MicroVax I

certainty factors
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Table 2. Relationship between the 11 Causes and Deterioration
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Table 3. The 11 Causes of Deterioration and Their Parameters
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1 Al Al ub g irntial craék settlements

2 Y 2 % T . high unt waler )

3 2 v E temperature changc width, massive structures

4 Y & 5 | swelling prevention i

5 H Wk A" ) 2l [ marine exposure, rebar voltage

6 3} 3" & | ph color changes, silica gel. acid dtmosphere

7 % I 1‘} ) s} | durability o
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Fig 2. Tree-type Strategy for Finding The Causes of Deterioration.
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Table 4. The Repair Methods and Their Parameters
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Tabie 5. Diagnosis and Repair Case of Deteriorated Structure
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