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Abstract: Considering the problem of large deformation of existing subway tunnel caused by the
superposition effect of soil loading and unloading and foundation pit excavation, a three-
dimensional spatial analysis model was established by considering the influence of loading and
unloading superposition effect. The influence of different superposition modes of soil stacking
loading and unloading and foundation pit excavation on the deformation law of the tunnel was
studied, and the deformation laws of tunnel under soil loading, unloading and foundation pit
excavation were analyzed. The results show that the influence of soil loading and unloading above
the tunnel has a great influence on the vertical displacement of the tunnel, and the influence of

soil loading and unloading on the tunnel vertical displacement is 3 to 5 times of that on the side.
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After the loading and unloading, the residual deformation of the tunnel cannot be ignored, and
the residual vertical displacement is about 62% of the displacement after loading. The excavation
depth has a great influence on the deformation of the tunnel when the soil loading and unloading
is superimposed on the excavation of the side foundation pit. When the excavation depth exceeds
the buried depth of the tunnel, the deformation of the tunnel will develop in a more unfavorable
direction. Among the four superposition modes, the final vertical displacement of the tunnel from
the loading and unloading of soil directly above to the excavation and unloading of side foundation
pit is the largest, about 17 mm, and the final horizontal displacement of the tunnel from the soil
loading and unloading laterally to the excavation and unloading of foundation pit on the opposite
side is the largest, about 8 mm. The influence of superposition effect should be fully considered
during the construction of adjacent tunnels to avoid these two situations as far as possible.
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Table 2 Parameter values of structural unit material
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Fig. 2 Structural element finite element model
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Fig.3 Finite element calculation model
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Fig. 7 Tunnel displacement curves of mode 1
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