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Abstract: The excavation of the tunnel will inevitably cause the lateral movement of the surrounding
soil, which will cause horizontal deformation and additional bending moments of adjacent pile founda-
tions. At present, the modeling and calculation process of finite element numerical simulation is rela-
tively tedious. In order to solve the problem of pile-soil interaction under tunnel excavation, based on
Winkler foundation model, a two-stage analysis method was used to establish a passive pile stress analy-
sis under tunnel excavation conditions. The governing equation of pile-soil interaction was derived and
the approximate solution is given based on the finite difference idea. Finally, the results combined with
the engineering example shows that the approximate solution is in good agreement with the field monito-

ring data and can effectively analyze the influence of tunnel excavation on adjacent pile foundations.
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Fig. 1 Pile-soil interaction model for tunnel excavation
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Fig. 2 Force analysis of pile element
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Fig. 3 Schematic diagram of dividing the unit body

with finite difference method
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Fig. 4 Schematic diagram of pile boundary conditions
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Fig. 6 Schematic diagram of relative position of the test pile
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Fig. 5 On-site engineering diagram
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Fig. 8 Tunnel excavation displacement contour

without pile foundation
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Tab.1 Determination of contact parameters of soil layer and pile

+E FHE/(KN-m™) M A K v € ¢/kPa  @/(°) E/kPa
@ 19.7 1.29 0.129 7 0.011 8 0.3 0. 996 10 32 4 000

©) 18.6 1.38 0.120 5 0.012 4 0.35 1.122 10 34 3360

@ 16.9 1.20 0.138 7 0.013 2 0.4 1.362 17 30 2 360

®), 17.7 1.29 0.128 1 0.0119 0.35 1. 100 27 32 5780

®, 18.1 1.29 0.124 7 0.0120 0.35 0.925 10 32 4 690

® 19.6 1.20 0.064 7 0. 006 4 0.3 0.700 10 30 3 660

@ 19.2 0.3 0.763 0 25 105%x10°
17.8 0.90 0.159 4 0.016 0 0.3 0.700 10 27 5 000

©) 18.7 0.3 0. 824 0 28 162x10°
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Fig. 9 Free field of soil
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Fig. 10 Tunnel excavation displacement contour
with pile foundation
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Fig. 11 Calculated value and field monitoring results
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