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Development of Computerized Expert System

for Design of Borehole Seals in Rocks
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Abstract

The objective of the rescarch is to develop a computerized expert system for use in
the design of borehole sealing in rock formations. Such boreholes include those used in the
cxploration and preduction of groundwater, petroleum and mineral resources. Knowledge and
experience of an expert on borehole sealing is systematically extracted, compiled, analyzed, tested
and documented. Visual Basic is used as a system shell. The network of the expert system
comprises paths and decision-making procedures that use site characteristics given by the users,
classify and evaluate the information, and lead to the results in terms of the seal design and material
selection, The considered site characteristics include geo-mechanics, geology and hydrology of all
rock units, borehole cenfigurations, engineering limitations, and seal performance requirements.
The system first ¢lassifies the input data and selects the sealing material for each rock unit based on
the established criteria and the implications from relevant experimental researches. A variety of
sealing materials is considered, including cement, bentonite, granular, clay, and their mixtures. The
design is iterated to seek the most suitable seal types and properties. The seal system (seal, host
rock and their interface) performance is then evaluated in terms of the mechanical stability and
containment integrity.  Design modification is made here if appropriate. ~ The final
recommendations include the site-specific seal types along the borehole and the specification.
Examples of borehole sealing are also given to demonstrate to system performance under a variety

of geologic and borehole conditions.



