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Abstract

In this study, an expert system was developed to predict the safety of tunnel and select proper tunnel reinforcement system
using fuzzy quantification theory and fuzzy inference rule based on tunnel information database. For this development, many
tunnelling sites were investigated and the applied countermeasures were studied after building tunnel database. There will be
benefit for the deciding tunnel reinforcement method in the case of poor ground condition.

The expert system developed in the study has two main parts, pre-module and post-module. Pre-module is used to decide input
items of tunnel information based on the tunnel face mapping information which can be easily obtained in in-situ site. Then,
using fuzzy quantification theory Il, fuzzy membership function is composed and tunnel safety level is inferred through this
membership function. Post-module is used to infer the applicability of each reinforcement methods according to the face level.

The result of the predicted reinforcement system level was similar to measured ones. In-situ data were obtained in three tunnel
sites including subway tunnel under Han river. Therefore, this system will be helpful to make the most of in-situ data available
and suggest proper applicability of tunnel reinforcement system to developing more resonable tunnel support method without

dependance of some experienced experts' opinions.
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