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Abstract: In response to the complex causes of risk in highway tunnels, which are difficult to fully quantitatively evaluate, a risk
assessment model for highway tunnels is constructed by comprehensively considering seven influencing factors: Engineering geology,
surrounding rock characteristics, tunnel structure, excavation conditions, support factors, construction management, and monitoring
measurements. The relationship membership function is established through set pair extension theory, and the indicator weights
obtained through fuzzy evaluation are combined to construct a risk assessment model for highway tunnels. The traditional set pair
extension model calculates the membership degree with the midpoint of the interval as the standard, and its membership degree
distribution is a two-way evaluation with the midpoint as the extreme value decreasing to both sides; The evaluation system of
geotechnical engineering is mostly unidirectional, meaning that the evaluation significance in the direction of increasing evaluation
results is consistent. In order to solve this contradiction, a set of set pair extension evaluation models that are more in line with the
evaluation habits of geotechnical engineering was obtained by optimizing the connection membership evaluation function on the basis
of existing models. The obtained results were applied to the construction process of the Wugongshan Tunnel project on the Puyan
Highway, and the consistency between the evaluation results and on-site investigation verified the accuracy of the risk assessment
model. The results indicate that the optimized set pair extension model has concise calculations and clear results, so as to provide a
new approach for establishing a risk assessment system for highway tunnels.
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