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Spatial effect of foundation pit excavation on adjacent tunnels

YU Zhong-xiang!, GUO Jin?
(1. Hangzhou Binjiang Real Estate Group Co., Ltd., Hangzhou 310016, Zhejiang, China;

2. Research Center of Coastal and Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, Zhejiang, China)
Abstract: Excavation-induced additional soil displacement outside the foundation pit poses adverse effects on the
surrounding environment (e.g. tunnels). Utilizing the virtual image method and the deformation expression of the retaining
wall that accounts for the spatial effect of excavation, a calculation method for soil displacement outside the pit was
deduced. Employing a two-stage method, the tunnel was modeled as a Timoshenko beam resting on the Winkler foundation
to obtain the tunnel deformation. The reliability of the method was verified by comparing with the measured data. The
influence of the distance between the tunnel and the foundation pit, the buried depth of the tunnel and the maximum
deformation of the retaining wall on the additional deformation, bending moment and shearing force of the adjacent tunnel
were systematically investigated and analyzed. The research results show that with the increase of the distance between the
tunnel and the foundation pit, the additional deformation, bending moment and shearing force of the tunnel are gradually
reduced. The additional deformation, bending moment and shearing force of the tunnel reach the maximum when the buried
depth of the tunnel is near the depth of the maximum deformation of the retaining wall. The increase of the maximum
deformation of the retaining wall will significantly increase the additional deformation, bending moment and shearing force
of the tunnel. Control measures should be implemented to limit the maximum deformation of the retaining wall and mitigate
the impact of excavation on the tunnel.
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