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Numerical simulation study on ground surface deformation
of shield tunnel crossing upper soft and lower hard strata
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draulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: When the shield tunnel passes through the upper soft and lower hard strata, it is easier to
cause the ground subsidence or uplift because of the complex physical and mechanical properties of the
strata on the palm face. In this paper, the Wuhu Chengnan River Crossing Tunnel is taken as the en-
gineering background to explore the law of the ground surface deformation when the tunnel crosses
the upper soft and lower hard strata. The FLLAC3D is used to simulate the construction process of typ-
ical upper soft and lower hard strata, and the influence of tunnel burial depth, thickness ratio of sand
layer to rock layer and additional pressure at the palm face on the ground surface deformation is ana-
lyzed. The conclusions are as follows: the ground surface settlement in the sand layer is positively
correlated with the tunnel burial depth, the ground surface settlement in the composite strata is posi-
tively correlated with the proportion of sand layer thickness at the palm face, and there is an optimum
interval of the additional pressure at the palm face, exceeding the optimum interval will cause in-
creased strata deformation. This research has guiding significance for the construction of tunnels in
upper soft and lower hard strata.
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