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Ground Movement Induced by Shield Tunnel Construction in

Sandy Cobble Stratum
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Abstract: The surface subsidence and ground displacement distribution at different ground loss ratios were
studied by indoor model tests. The ground movement characteristics and transmission mechanisms induced by shield
tunnel construction ground loss in sandy cobble stratum were revealed. The experimental results show that subsidence
trough has the similar profile as Gaussian distribution function. The main area of ground subsidence, where the
subsidence is influenced by ground loss, is located within the range of 1D distance to tunnel central line. Horizontal
displacement is large and the maximum horizontal displacement occurs on the left side of the tunnel spandrel to the
surface. Ground particles move toward the area where ground loss happens and it is influenced by degree form and
distribution character of ground loss. The subsidence trough width coefficients on the surface and in the ground
increase gently with the increasing of ground loss ratio. It was revealed that the loosing, caving and reconsolidation of
the soil are the main reasons of ground movement in case of ground loss. The change of physical parameters caused by
ground loss in sandy cobble stratum and the actions of horizontal movement and filling causes that the subsidence
trough width coefficient gently increases with the ground loss ratio.
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Fig.1 Distribution of ground loss
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Fig.2  Model testing box
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Fig.3 Simulation of ground loss
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Fig.4 Surface settlement measurement
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Table 3 Trough width coefficient on the surface
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Relationship between ground loss ratio and

trough width coefficient on the surface
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Table 4 Trough width coefficient in the ground
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