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Rock Mass Improvement and Pipe Shield Construction Technology for TBM Tunneling in
Hydraulic Tunnels

Dong Zhentao
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Abstract: This study examines the challenges of TBM excavation in adverse geological tunnel sections, including
surrounding rock fragmentation, water inrush, and cavity collapse. Using the 37+832.36 section of Tunnel Section IV as a
case study and incorporating practical experience from the second cycle pipe shield construction, it outlines key techniques
for surrounding rock stabilization and pipe shield installation. By establishing critical technical parameters—including shield
rock reinforcement, segmented construction with pipe and open-hole sections, and graded grouting—the research proposes
innovative methods such as drill rig space expansion, curved beam-type rig deployment, and safety protocols for excavation
operations. These approaches achieved 40-meter cyclic reinforcement lengths in surrounding rock improvement, providing
technical support for safe TBM excavation in fractured geological conditions. The associated parameters and methodologies
serve as valuable references for similar engineering projects.
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