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Tunnel collapse risk assessment based on unascertained measure theory

WU Bo', ZHU Linping', LIU Cong', LI Yicai*, ZHANG Yao
(1.School of Civil and Architectural Engineering, East China University of Technology, Nanchang 330013, China;
2.The First Engineering Co., Ltd. of China Railway 11th Bureau Group, Xiangyang 441104, China)

Abstract; Highway tunnel collapse is a common engineering accident. Scientific and effective risk assessment
in advance is of great significance for prevention and control of tunnel collapses. According to the code, exist-
ing researches and characteristics of highway tunnel engineering, the risk evaluation index system of highway
tunnel collapse was constructed. Aiming at the problem that the subjective and objective weights of evaluation
indexes were strengthened unilaterally by the traditional single weighting risk evaluation method, the game the-
ory was introduced to synthesize the subjective and objective weight information, and the risk evaluation model
of highway tunnel collapse was proposed based on the combined weighting and unascertained measure theory.
Improved analytic hierarchy process (IAHP) and entropy method were used to determine the subjective weight
and objective weight of the evaluation indicators, and the game theory method is used to determine the combi-
nation weight of the evaluation indicators. Combined with the unascertained measure theory, the multi-index
measure comprehensive evaluation vector of the evaluation object was obtained, and the risk level of tunnel
collapse was determined according to the confidence recognition criterion. The proposed model was applied to
the risk analysis of four typical construction sections of Yutangxi Tunnel in Fujian Province, and it was conclu-
ded that the tunnel entrance section has the highest possibility of collapse risk, which is basically consistent

with the field evaluation results.
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Tab.1 Criteria for acceptance of collapse risk
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Tab.2 Road tunnel collapse risk evaluation index and grading standard
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Tab.4 Evaluation index table of Yutangxi Tunnel
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Tab.5 Collapse risk assessment level of Yutangxi Tunnel
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