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Risk Assessment of Shield Tunnel Collapse Based on Fuzzy Bayes Network
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Abstract: With the rapid advancement of urban rail transit and underground space development, the collapse risk problem faced by
shield tunnel construction has become increasingly prominent, especially in areas with dense buildings, where risk assessment and
control are particularly critical. Traditional risk assessment methods rely on expert experience, are highly subjective, and lack
dynamism. The fuzzy Bayes model combining fuzzy logic and Bayes network is introduced in the article to systematically study the
risk of shield tunnel collapse. By quantitatively modeling multiple types of risk sources such as geological conditions, natural
environment, and construction factors, a fuzzy ISM structure and Bayes network topology relationship were constructed to
characterize the complex correlations and transmission relationships between risk factors. The applicability and effectiveness of the
model were verified by combining the actual case of Xinleng section of Nanchang Metro Line 2 East Extension Project. The results
show that the fuzzy Bayes model has higher accuracy in risk level determination than the traditional Analytic Hierarchy Process, which
can effectively identify key risk sources such as adjacent buildings and pipe segments, and significantly improve the objectivity and
accuracy of risk prediction, providing scientific risk assessment and decision support for similar projects.
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