
1111
Vol.2, No.2

Abstract 
Tunnelling has been created as a great extent in view of less land space available because the growth of

population in metropolitan has been accelerated at a faster pace than the development of the cities. In

tunnelling, it is often faced that measures are obliged to be taken without confirmation for such abnormality

as diverged movement of surrounding rock mass, growing crack of shotcrete and yielding of rockbolts. In

this case, it is usually said that the judgments of experienced engineers for the selection of measure are

importance and allowed us to get over the situations in many construction sites. But decrease of such

experienced engineers need us to develop the new system to assist the selection of measures for the

abnormality without any experiences of similar tunnelling sites. In this study, After a lot of tunnelling

reinforcement methods were surveyed and the detail application were studied, an expert system was

developed to predict the safety of tunnel and choose proper tunnel reinforcement system using fuzzy

quantification theory and fuzzy inference rule based on tunnel information database. The expert system

developed in this study have two main parts named pre-module and post-module. Pre-module decides

tunnel information imput items based on the tunnel face mapping information which can be easily obtained

in-situ site. Then, using fuzzy quantification theory Ⅱ, fuzzy membership function is composed and tunnel
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safety level is inferred through this membership function. The comparison result between the predicted

reinforcement system level and measured ones was very similar. In-situ data were obtained in three tunnel

sites including subway tunnel under Han river. This system will be very helpful to make the most of in-situ

data and suggest proper applicability of tunnel reinforcement system developing more resonable tunnel

support method from dependance of some experienced experts for the absent of guide.
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