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Study on the Water Disaster Treatment Effect of Karst Tunnel
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Abstract: Aiming at the issue of recurrent water seepage after the treatment in karst tunnels during operational phases,
this study investigates the left line of the Yangpeng Tunnel on the Beijing-Hong Kong-Macao Expressway, and the
automated monitoring and numerical simulation methods were used to analyze the treatment effect of multi-fault karst
tunnel. The research findings indicate that; fracture development, abundant groundwater, and seasonal rainfall are
the primary causes of intensive water seepage in tunnels within multi-fault karst zones; targeted treatment measures for
multi-fault network-filled karst zones were proposed. Automated monitoring revealed that the secondary lining load in
long-term operations varies with groundwater conditions and seasonal flow dynamics within karst voids. Critical
sections such as the crown, arch waist, and sidewall footings may experience significant internal forces. Measured
maximum tensile and compressive stresses occurred between July and September, with lining stress positively correlated
to the pore water pressure behind the lining. Rainy seasons significantly increased the load. When accounting for
actual hydraulic pressures, the structural safety factor of the lining meets code requirements. Integrated analysis of
automated monitoring and on-site observations confirms the long-term efficacy of the adopted treatment measures.
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