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Abstract; Collapse is a major geological disaster that frequently occurs during mountain tunnel construction. In order
to evaluate the collapse risk and provide a basis for risk control, a risk assessment method for mountain tunnel collapse
based on set pair analysis (SPA) theory is proposed. First, the risk environment and risk factors of tunnel collapse
were considered, and the main influencing factors, such as surrounding rock grade, groundwater, unfavorable geology,
initial support stiffness and excavation method, were selected as evaluation indices. Second, a set pair was established
with the combination of the evaluation indices and the standards of risk grade. Then, the evaluation indices of collapse
were divided into two main types: benefit type and cost type indices. Based on SPA, the graded connection degrees of
evaluation indices were calculated. Finally, a collapse risk evaluation model based on SPA is established and applied
to No.2 tunnel in Binfang on the line of the Jinghai Expressway in China. The evaluation result was in good agreement
with the actual situation. The results showed that set pair analysis method is simple, feasible and easy to implement,
which is an effective method for collapse risk assessment and has good prospects for further engineering applications.
Keywords; mountain tunnel; collapse; risk assessment; set pair analysis; connection degree
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