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Abstract: Taoshuping Tunnel passes through water-rich silty fine sand formations, where a series of destructive
phenomena such as significant deformation, water and sand gushing, and collapse are prone to occur during construction.
By analyzing the unstable failures of the tunnel, the characteristics of instability and failure under the conditions of water-
rich silty fine sand were summarized. The mechanisms of these failure characteristics were analyzed, and it is believed
that the tunnel’s failure is mainly caused by the lithology of the surrounding rock and groundwater. Based on the tunnel

failure mechanism, stabilization and consolidation measures are proposed. These measures include advanced dewatering
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and advanced small-diameter pipe grouting with high molecular chemical slurry to pre-consolidate the sand layer ahead

of the heading, improving the overall stiffness of the steel frame. Grouting and backfilling measures are implemented to

consolidate the disturbed sand layers, thereby enhancing the self-supporting capacity of the surrounding rock. Through

analysis of the post-treatment condition of the surrounding rock, water inflow volume, and monitoring data, it is found that

the stabilization and consolidation techniques can fundamentally improve the self-supporting capacity of the surrounding

rock, suppress instability and failure, providing valuable references for tunnel construction in water-rich silty fine sand

formations.
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