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Fluid-solid Coupling Analysis of Tunnel Passing under Station

Site Based on Box Culvert Jacking Method
ZHU Yongquan ZHU Zhengguo WANG Daoyuan FANG Zhichun

( Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract; The research background is the tunnel passing through the water-rich gravel stratum of Xinxiang Railway
Station. Firstly, according to the characteristics of the geology, stratum, construction conditions of the engineering
structure itself, the deformation control standard and the research index of the deformation control are formulated. Then,
considering the coupling and uncoupling construction conditions, the numerical simulation of box culvert jacking method
underpass tunnel is carried out. The results show that; (1) the trend of ground subsidence and tunnel vertical
displacement under coupling action and uncoupling action is basically the same, but the numerical value under coupling
action is obviously larger than that under uncoupling action; (2) The settlement of tunnel vault is inconsistent with the
trend of horizontal convergence. In the early stage of tunnel excavation, the displacement under coupling action is
smaller than that under uncoupling action. With the continuous excavation of tunnel, the displacement gradually
increases and finally tends to be stable; (3) Generally speaking, the displacement caused by tunnel construction under
coupling condition (no dewatering) is larger than that under uncoupled condition.
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