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Rapid Treatment Technology for Water—Rich Tunnel Cavities and Its Engineering Application
Liming Song Jiang Feng' Yujie Wang Lin Xu Zexu Deng
Sichuan Transportation Construction Group Co., Ltd.

[Abstract] During tunnel construction, water inrush and cavity formation have emerged as one of the most
destructive geological hazards. This paper takes the Hailuogou Tunnel of the Luding—Shimian Expressway as the
engineering background. In response to the repeated occurrences of water inrush and cavity issues in water—rich
fractured surrounding rock sections, systematic innovations in construction techniques and procedures were
carried out. A comprehensive treatment technology system integrating "prevention, treatment, and control" was
proposed. Through the integrated application of key technologies, such as dynamic backfilling of the tunnel face,
groundwater drainage and diversion, reinforcement of initial support, grouting and backfilling of cavities, and
full—process deformation and seepage monitoring, rapid stabilization and safe traversal of tunnel cavities under
geological conditions characterized by dense joints, developed dikes, fractured surrounding rock, and abundant
groundwater were achieved. This technology system significantly improves the efficiency of treating hazards like
water inrush and cavities. While ensuring construction safety and project quality, it effectively reduces
construction time and costs, demonstrating substantial engineering application value and broad prospects for
promotion.
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Treatment Technology; Water Inrush; Cavity
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