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Numerical simulation and stability analysis of soil nailing
support for deep foundation pit by FEM

ZHAO Jie', SHAO Long-tan’
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Abstract: Under the condition of plane strain, a 2D elastoplastic FEM is used to analyze the behavior of a soil nailing support for
deep foundation pit; and stability method based on slip surface FE stress is applied to evaluate the stability of the soil-nailed wall. The
variations of tensile force of soil nails and deformation of foundation pit are studied. The influence of different lengths and layouts of

soil nails on stability and deformation of foundation pit is also analyzed. The result indicates that the potential slip surface of

foundation pit is consistent with the position of maximal tensile force when the soil nails are long enough.
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Table1 The material parameters of the soil nailing
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Pull force distribution within each soil nailing

after excavation
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Fig.3 Maximum pull force of each soil nailing in different
excavation stage
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Fig.4 Horizontal displacement of the foundation pit
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Fig.5 Ground settlement of the foundation pit

[’}
T

L YTFF/ cm
E

6L

2.5
——/=1m
g ——/=2m
5 2.0 ——L=3m
+¥ —~v—L=4m
% —+—/=5m

——L=6m
——L=7m
——L[=8m
——L=9m
——[=10m
0 2 4 6 8 10
FRBTHERE )/ m
B 6 FEIiYiREER
Fig.6 Basal heave of the foundation pit
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Fig.7 Influence of the length of soil nailing on the
distortion and stability of the foundation pit

BEAh, WESE T I HE AT A AR
PERIEEm CLESHERAT KR 6 mD. K 8
R ARG AR AT A AR AR E Tk
SRR, e 4 HE AT R N BT 2
PSR, EHE G35 5 ) AT RE o) 5k
HURGE RN 3K RUANHEREAE, DG B 2 A0
3 R[HIEE 4 HELETR oK, AT RABEES 4 HEAT R
SEyURR e vtk R . VA R R, 7 Tk
Horp EESIAT,  LAT R RTAR R RRUE RN
Ko WHETTAR FRERLR, o AR, (T &
(K3 LT Ja B N REE SE MR, AR LL Y
%, JEWIFRRE . XIS 32 R PR R R
AR B IR EAT G

1.68

1.64 +

TATH )/ KN

—— 5 1 ff

s s 4 3 2 1
TATKE/ m
B8 H—HTATKERITREHEW

Fig.8 Influence of the variety of length of each soil nailing
on the stability
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Table 2 Arrangement of soil nailing in different design projects
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Fig.10 Comparisons among the different design projects
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