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Numerical simulation of deformation control during excavation of deep
foundation pit in soft soil with newly filled soil
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Abstract: Under the overburden of newly filled soil, the deformation law of ground caused by excavation of foundation pits
needs attention. Based on a linear deep foundation pit in the coastal Shenzhen-Hong Kong cooperation zone, the influences of
different reinforcement plans and insertion ratios of retaining piles on the rebound deformation and surface settlement of the
foundation pit are investigated through the finite element simulation. The conclusions can be drawn as follows: in the coastal
soft soil areas with poor soil quality and newly filled soil, as the resistance to deformation in the passive areas is poor, the
relevant measures should be taken to reduce the bottom uplift of pit and surface settlement deformation. Increasing the insertion
ratio of retaining piles is not a useful way to control the uplift of pit bottom, but can significantly reduce the surface settlement
outside the pit. Using the mixing piles to reinforce the passive areas of soil at the bottom of the pit can significantly reduce the
uplift of the pit bottom and the surface settlement, and when the depth of reinforcement is 9 m, the uplift and surface settlement

can be reduced by more than 75%.
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Table 1 Model parameters of soil of linear deep foundation pit in filling area

+5 diba @'/(C)  EM/MPa  EX/MPa  EX/MPa  G,/MPa  y,,/10* m K, R
JR 12 10 6.0 6.0 30.0 30.0 3.0 0.65 0.74 0.90
W 10 8 — — — — — - - =
it 20 18 5.1 5.0 31.0 96.0 3.0 0.65 0.69 0.90
WHRFE L 22 20 3.9 3.2 24.5 67.5 3.0 0.65 0.66 0.90
4 R 25 30 4.5 4.5 30.0 67.5 3.0 0.65 0.50 0.90
o MAE 30 35 3.9 3.9 24.5 67.5 3.0 0.65 0.43 0.90
JE 60 25 15.0 15.0 85.0 170.0 20.0 0.50 0.50 0.95
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Fig. 1 Profile of foundation pit
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Fig. 2 Numerical model for foundation pit
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Fig. 3 Schematic diagram of excavation stage for foundation pit
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Fig. 4 Ground deformations at different excavation stages
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Fig. 5 Influences of enclosure insertion ratio on ground
deformation
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Fig. 6 Uplift deformations of bottom of foundation pit
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Fig. 7 Ground deformations
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