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Numerical analysis of influences of engineering piles on rebound deformation of
foundation pit
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Abstract: The unloading effect during the excavation process of a foundation pit will cause the rebound deformation of its
bottom, and the influences of the existence of engineering piles on the rebound deformation of the foundation pit cannot be
ignored. Based on a long and large tunnel project, by using the finite element software PLAXIS 3D and simulating different
working conditions, the influences of engineering piles in the pit on the rebound deformation of the foundation pit are studied.
The results show that the pile length, pile diameter, and pile stiffness of the engineering piles have significant influences on the
rebound deformation of the foundation pit within a certain range, but the influences are not obvious after a certain range.

Therefore, reasonable selection of parameters of the engineering piles can achieve effective control of the rebound deformation

of the foundation pit.
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Fig. 1 Schematic diagram of tunnel section
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Fig. 2 Survey point layout of the second warehouse foundation pit
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Fig. 3 Three-dimensional model and grid drawing of foundation pit
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Table 1 Parameter value table of soil layer HSS model
toEL BB G o ¢
= /MPa /MPa /MPa /MPa /10* /kPa /(° )
2-1 5.067 324 4132 1120 2.0 0.70 5.0 375
2-3 8592 4.03 2693 1000 2.0 0.62 47 322
2-4 2190 7.32 2911 581 2.0 090 7.2 29.0
4-1 2566 7.06 32.87 1158 2.0 0.86 16.5 38.0
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Fig. 4 Schematic diagram of excavation section
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Fig. 5 Schematic diagram of support system simulation
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Fig. 6 Axial force contrast diagram of steel bracing
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Fig. 7 Pile length - rebound curves
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Fig. 8 Pile diameter - rebound curve
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Fig. 9 Pile stiffness-rebound curves
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