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Abstract: PLAXIS 3D software and soft soil creep model were used to establish a 3D numerical model of the
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excavation of a municipal road underneath an elevated bridge. The rationality of the model was verified by comparing
with the measured data. The soft soil creep model was simplified into the soft soil model, and the time—dependent
horizontal response of the bridge pile group was compared, taking into account the constraint condition at the pile
top. The two—stage method was used to incorporate the time—dependent settlement of the soil in the free field
obtained through numerical calculation as the “external load” acting on the pile foundation. The load—transfer
method, which accounts for the reciprocating shear between the pile and soil , was employed to calculate the vertical
mechanical response of the pile foundation under the influence of self-weight, pile top load, and excavation of the
adjacent foundation pit. The results indicate that: 1) Soil creep significantly impacts the deformation and internal
force of adjacent bridge pile group, and its effect can be comparable to the influence of instantaneous deformation of
the wall. 2) The deformation and internal force of bridge pile exhibit a negative correlation with the distance between
the pile and the foundation pit, highlighting the curtain effect of pile group. The deformation and internal force at the
pile top are governed by the constraint condition at the pile top. 3) Reasonable pile diameter and length exist for

bridge pile foundations in deep soft strata where both the load on the pile top and disturbance from adjacent

foundation pit excavation are minimal , when the deformation of the pile top is used as the control target.

Key words: excavation ; pile foundations ; time—dependent analysis ; load—transfer method
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Fig.1 Schematic diagrams of foundation pit
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Tab.1 Soils calculation parameters

(1)

+Z y/(kNm?*) ¢'/kPa  ¢'/(°) A~ K w
O 16.2 1 20 0.09 0.009 0.0045
QKEEt 188 25 27 0.05 0.005

@i+ 18.3 29 28  0.07 0.007

i - 16.2 29 28 0.04  0.004
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Tab.2 Structural calculation parameters
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S — B TR EE 1 S 30 1.2 mx1.2 m
S IEN S 206 D609%16 mm
Wbk 30 FAER=1.25m
Z3s) 30 JEJE d=2.5 m
TR 30 HZR=08m
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Tab.5 Calculation parameters
E =GN THHESH A
A 0.3
[23]
R, 0.1
[23] A8" 125 mm
0~-32.0 m 12~18 kPa
T ~32.0~-65.0m 18~68 kPa
-65.0~-85.5m 68 kPa
[26] 5,=5, 0.260 mm™'
Tn»l/Tmax 0.74
S, 0.013 mm™'
-max 225 kPa
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