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Deformation and Mechanical Performance of Surrounding Rock in a
Large-section Rectangular Pipe-jacking Tunnel Contruction
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Abstract: Focusing on the surrounding rock disturbance and damage caused by the construction of large-section rectangu-
lar pipe jacking tunnel in this particular area, a large section rectangular pipe jacking tunnel located in Hongzhuan road,
Zhengzhou, was taken as an example. The FLAC®" finite difference method was used to calculate the surrounding rock
deformation and mechanical performance of large-section parallel rectangular pipe jacking tunnels within a close range.
Results indicate that: the maximum ground settlement and the settlement tank width caused by the soil loss of the post-
construction pipe jack are greater than those of the pre-constructed pipe jacking tunnels; during the jacking process of the
tunnel, the surrounding rock near the starting shaft has a large shear stress along the axis of the tunnel, and the shear
stress is lower for those far from the starting well ; considering the thrust of the face of the shield machine, the mud-sleeve
friction resistance of the jacking process of both pipe joint and shield shell, and the simultaneous grouting pressure, a 3D
numerical simulation method was proposed which considers the shield tunneling machine, pipe jacking and simultaneous
grouting.

Keywords: rectangular pipe jacking; tunnel; numerical simulation; surface settlement; shear stress
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