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Numerical analysis of excavation disturbance for a large diameter tunnel
crossing the Yangtze River considering hydro-mechanical coupling

ZHANG Hongbin', LIU Wu?, SHANG Zhaotao',
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(1. Wuhu Rail Transit(Tunnel) Engineering Quality and Safety Supervision Station, Wuhu 241000, China; 2. School of Civil and Hy-
draulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Based on the Yangtze River crossing section in large diameter tunnel project of Wuhu City, the me-
soscopic hydro-mechanical coupling model was used to simulate the tunnel excavation responses under the riv-
er. The influences of hydro-mechanical coupling effect, structural characteristic of microcracks and supporting
water pressure on the tunnel excavation responses were analyzed. The numerical results showed that without
considering the hydro-mechanical coupling, the horizontal displacement around the tunnel decreased with the
increase of the distance away from the tunnel, while the uplift displacement at the bottom of tunnel was grea-
ter than the subsidence at the top. When considering the coupling effect, both the sidewall near the excavated
tunnel and the ground surface appeared large horizontal displacement, the subsidence at the top of excavated
tunnel increased significantly while the bottom uplift decreased obviously, which was one order of magnitude
smaller than the top subsidence. With the increase of water level, the effect of river water seepage on the
ground subsidence was more obvious. The structural characteristic of microcracks also had a great influence on

the deformation response caused by tunnel excavation. When microcracks were preferentially developed hori-
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zontally, the water pressure reduction region and vertical ground subsidence scope increased obviously, resul-

ting in large ground subsidence far away from excavated tunnel. Appropriate supporting water pressure could

effectively control the deformation disturbance caused by tunnel excavation. The research results may provide

reference for studying the hydro-mechanical coupling response of underwater tunnel excavation.

Key words: rock mechanics; hydro-mechanical coupling; tunnel excavation; numerical analysis; river-

bottom subsidence
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