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Water Inrush Mechanism Analysis and Reverse Slope Drainage Design
in Water-rich Deep-buried TBM Tunnel

QIU Ling
( Sichuan-Xizang Railway Co., Lid., Chengdu, Sichuan 610045, China)

Abstract ; The problem of water inrush is one of the main challenges faced by water-rich deep tunnels.
Based on the Lingnan TBM section project of the Qinling Tunnel in the Hanjiang-to-Weihe River
Diversion Project, combined with the measured data of water inrush and its temporal and spatial
distribution characteristics, three types of typical water inrush are divided, and their respective generation
mechanisms are analyzed. The characteristics of water inrush prevention and control in reverse slope TBM
tunnels were analyzed, and the overall scheme of systematic drainage was proposed. Based on the actual
project, the specific design of water inrush drainage was completed. The design, construction, equipment
selection, and management measures of the reverse slope drainage system were introduced in detail. The

results indicate that the drainage design reduces the restriction of water inrush on the reverse slope

construction of extra-long, deep-buried TBM tunnels and ensures the safety of TBM equipment.
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Fig.2 Water inrush flow curve of direct gushing type
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Fig.3 Water inrush flow curve of breach-type
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