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Development of Countermeasure Expert System for Tunneling Failure

Chang-Yong Kim, Chi-Hyun Park, Gyu-Jin Bae, Sung-Wan Hong and Myung-Ryul Oh

ABSTRACT Many Studies of tunnel and tunnelling safety have been developed continuously based on the increasing
social interests in underground space since 1990's in Korea. Because the growth of population in metropolitan has been
accelerated at a faster pace than the development of the cities, underground facilities have been created as a great extent in
view of less land space available. In this study, a lot of types of tunnel failure were surveyed and the detail causes were
studied after many cases of tunnel failure were collected. There were suggested brief countermeasure of tunnel failure
through case study. 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 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.

Key word : Expert system, Fuzzy theory, Tunnel reinforcement, Tunnel construction, Safety evaluation,
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Table 1. Reported cause and type of collapse(A-type).
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Table 2. Reported cause and type of collapse(B-type).
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Table 3. Reported cause and type of collapse(C-type).
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Table 4. Collapse of domestic tunnel(Second stage of Seoul subway).
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Table 5. Collapse of domestic tunnel(rail, road and subway tunnel).
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Fig. 1. Water inflow in the tunnel face(KICT, 1999).
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Fig. 2. Joint set of tunnel face(KICT, 1999).
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Fig. 5. Joint condition and space of domestic collapsed tunnel(KICT, 1999).
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Fig. 6. Each module of expert system.
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Table 6. Fuzzy inference results of the subway below Han river.

oA W3 1 2 3 4 5 6 7 8
Al &= FgolAe £45%

Z a4 A 0.96 0.09 0.81 0.78 0.64 0.93 0 0
Foy4 B 0.04 091 0.19 022 036 0.07 098 0.01
Zoa C 0 0 0 0 0 0 0.02 0.99

ZFoa4 D 0 0 0 0 0 0 0 0
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w3 0.18 0.63 0.35 0.36 043 023 0.67 0.88
AR F4 0.18 0.63 035 0.36 043 023 0.67 0.88
3= 0.16 0.78 031 0.33 0.42 0.2 0.89 0.89




Table 7. Fuzzy inference results of Pusan subway.
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