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Abstract: Karst tunnel water and mud inrush disasters have the characteristics of strong suddenness and great harm, and scientific risk
assessment is the key to ensuring construction safety. This article constructs a comprehensive evaluation model for the risk of water
inrush in karst tunnels based on the Analytic Hierarchy Process (AHP) and Fuzzy Comprehensive Evaluation (FCE). An evaluation
system consisting of 12 indicators was established from three dimensions: geological structural conditions, hydrogeological conditions,
and climatic conditions. The weights of each level of indicators were determined using the AHP method, and the rationality of the
weights was verified through consistency testing. Based on the measured data of karst tunnels on the Liuwu Railway in Guangxi, a
fuzzy comprehensive evaluation was conducted using the FCE method. The results indicate that the risk level of water inrush in the
tunnel is level IV, with geological structural conditions being the most critical factor, and surrounding rock level and adverse geology
being the core indicators. On this basis, targeted risk control measures were proposed, providing a scientific basis for the active
prevention and control of water inrush disasters in karst tunnels.
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