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Numerical simulation and analysis of surrounding environment deformation
influenced by excavation of foundation pits under complex conditions

: 1, 2 -2 2 .
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(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China; 2. Wuhan Fengda Geological Engineering Ltd.,

Wuhan 430074, China; 3. Wuhan Huazhong Geotechnical Engineering Ltd., Wuhan 430074, China)

Abstract: For the deep foundation pit of Laopupian Commercial and Residential Building, the whole process of its excavation
is simulated and analyzed by use of the finite element software PLAXIS. The situations of stress and deformation of supporting
structures of foundation pit and surrounding environment under complex conditions are studied. The numerical analysis and
monitoring results show that the deformations of supporting structure system of the foundation pit and the surrounding
environment can meet the requirements of the specifications for deformation control. It proves that PLAXIS HS model can
effectively simulate and analyze the deformation of the surrounding environment influenced by excavation of the foundation pit,
and the semi-inverse method used in this project can effectively control the deformation of the surrounding environment
influenced by excavation of the foundation pit under complex conditions.
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Fig. 1 Plane position of simulation sections
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Table 1 Parameters of structures

WE 2R PR HUERIE EA/(KN'm™) HUAWIE EI/(kN'm *m ") ik
HIA C30 it 2.400x10’ 1.280x10° BB AT R IT

B1 24 C40 it 4.392x107 5.440x10° S
B2 JZEER C40 it 6.800%x107 7.760x10° S
MR FE Q235B M4+ 4.064x107 1.416x10° &V
SEAEAE C35 it 1.430x107 6.450x10° S

Hb R SR C30 it 1.920x107 1.024x10° S
0.8 m JEAH AR C35 it 1.920x107 1.024x10° S
2.5 m JEAHJERAR C35 it 6.230%x107 3.280%x107 RETT

%2 BEXHRARETESH
Table 2 Parameters of constitutive model for rock and soils

" Y P c @ E, ES Eq. EY
HEEem?d amd B R gm0 iy Ree b A MPa e
® 18.0 100 0.452 0.826 5 10 0 065 3.0 3.9 3.9 11.70
®, 18.8 100 0.447 0.809 19 11 0 065 49 6.37 6.37 19.11
@, 18.8 100 0.468 0.878 15 7 0 065 39 5.07 5.07 15.21
®), 19.0 100 0.391 0.642 3 21 0 065 9.0 11.7 11.7 35.10
®, 20.0 100 0.347 0.531 28 0 065 120 15.6 15.6 46.80
®), 20.0 100 0.327 0.485 0 31 0 065 17.0 22.1 22.1 66.30
®x 19.0 100 0.379 0.609 12 23 0 065 11.0 143 143 42.90
@ 20.5 100 0.278 0.385 0 38 0 068 340 442 442 132.60
®), 21.0 100 0.256 0.344 16 41 0 070 420 54.6 54.6 163.80
®, 21.8 100 0.118 0.134 25 60 0 070 550 71.5 71.5 214.50
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Fig. 2 Finite element model for four sections
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Table 3 Construction conditions of excavation process of deep

foundation pit
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Fig. 3 Horizontal displacements of section 1 - 1 at Stage 7and 9s
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4 EHE 1 - 1(bERBEEM) BYER 7 FAMER O OEE NI = E

Fig.4 Perpendicular displacements of section 1 - 1 at Stage 7and 9s
x4 M7 7 DR TERERRE
Table 4 Deformation values of foundation pit at Stage 7and 9

W T B G ok %@ ﬁﬁ%&zﬁfﬁ
. T IKEALRE KPS e KUiRE KRR
/mm /mm /mm {H/mm
MrEt7 2642 4.18 20.11 28.98
MEX9 2647 6.34 21.04 25.83
WE7 27.26 1.93 11.46 32.88
MEX9  27.29 5.55 11.71 31.50
M7 2158 1.16 18.85 29.77
Mo 2276 2.58 18.69 28.68
i 4 - 4 M7 2235 2.13 20.90 27.99

B 9 2322 3.13 20.55 26.41
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Table 5 Maximum deformations of surrounding buildings of four

simulation sections

il X% R B /mm 5 K% ) A3 7 /mm
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Fig. 5 Maximum deformation trend of surrounding buildings of

four simulation sections
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