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Numerical simulation analysis of large section rectangular pipe jacking
closely passing through existing subway tunnel
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Abstract: In order to explore the influence law of construction parameters on the surface and subway tunnel deformation
during the pipe jacking closely passing through existing subway tunnel, PLAXIS 3D finite element software was used to
simulate the construction process. And the influence of pipe jacking on surface and existing subway tunnel deformation was
analyzed by changing the construction parameters such as the thrust of the tunnel face, the ground loss, and the
counterweight conditions in the pipe jacking. The analysis results show that during the pipe jacking construction process, the
surface experienced a process of uplifting and then subsiding, the maximum uplift is 1.8 mm, the maximum settlement is
always above the center line of pipe jacking excavation, and the maximum settlement is 11.4 mm. The existing tunnel bulges
and deforms towards one side of the receiving shaft. The existing tunnel uplifted and deformed to the side of the receiving
shaft, the maximum bulge of the left and right tunnel is between 2.76 mm and 3.97 mm, and the tunnel is mainly affected in
the projection area of the pipe jacking channel. The increase of the propulsive force of the tunnel face increases the uplift of
the front surface soil and causes greater tunnel displacement. The formation loss rate increased from 0% to 0.2%, the soil
settlement behind pipe jacking increased from 8.58 mm to 11.10 mm, and the change of the maximum displacement of the
tunnel did not exceed 1 mm. The increase in the pressure in the jacking pipe will cause the surface and the existing tunnel to
settle. In the actual construction process, the thrust of the tunnel face and the loss of stratum shall be appropriately reduced to
reduce the excessive ground uplift in front and the excessive post construction settlement after pipe jacking.
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Table 1 Soil layer parameters in numerical simulation
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