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Numerical analysis for effects of lateral soil movement on adjacent piles
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(1. Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China; 2.

Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)
Abstract: Effects of underground excavation on the adjacent piles are that the movement of lateral soil on the piles leads to
additional pile displacement and bending moment. It may do serious harm to the normal use of adjacent piles when the
movement of the lateral soil is large. The 3D finite element software ABAQUS is adopted to study the behavior of passive piles
subjected to the movement of the lateral soil by regarding the movement of the lateral soil as the boundary conditions to
simplify the process of excavation, and the effects of different modes of lateral movement of soil on pile deflection and bending
moment are analyzed. The results from the numerical analysis show that the pile deflection and bending moment are obviously
affected by different modes of the lateral movement of soil, such as different maximum displacements, distribution ranges,

distribution shapes and so on, which cannot be ignored in practical pile design.
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Fig. 1 3D FEM mesh of model
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Table 1 Mechanical parameters of retaining wall and piles

R ¥ I(kN m %) E/MPa %
BE 25 2.85x 10" 0.2
EE 25 2.7x10* 0.25
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Table 2 Mechanical parameters of soil

HEm  yIkNm®  E/MPa v clkPa @ /(°)
1.0 15.8 3.0 0.35 2 35
2.0 15.8 9.0 0.35 2 35
3.0 15.8 15.0 0.35 2 35
4.0 15.8 21.0 0.35 2 35
5.0 15.8 27.0 0.35 2 35
6.0 15.8 33.0 0.35 2 35
7.0 15.8 39.0 0.35 2 35
8.0 15.8 45.0 0.35 2 35
12.5 15.8 61.5 0.35 2 35
235 15.8 1080  0.35 2 35
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Fig. 2 Mode of lateral movement of soil
P 3 Zos FMEAE T i ) i B2 RN 11 2 i
ARG, HE B AN S R S SR 7]
EOHLRIE S R . Horh 2 AGRUHE SRS, L AR
TR

45/(kN-m)
o s s Qs
01 0.1 - AR
02 0.2 —o— C.F.LeungB.LoHL
03 03
0.4 04
305 -1 ) s05
0.6 —e— C.F.Leung B.LoHl 0.6
07 07
0.8 08
0.9 0.9,
10 1.0

3 HESMFBR BRI
Fig. 3 Comparison between pile deflection and bending moment
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Table 3 Modes of lateral soil movement

BAgs AR BRMUEMmm  SAaiEEm
st FH=A 70 0~8
2 FH=A 75 0~8
s = 80 0~8
e H=A 70 0~6
s FH=A 70 0~7
Mo LIk 70 0~8
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Fig. 4 Modes of lateral movement of soil with different maximum

displacements
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Fig. 5 Effects of different maximum displacements on pile
deflection and bending moment
3.2 AEn#HEHE
BB 25 5 AR RS 7 AR AR AN SR KL AR ], {5
Wi B AT EA R RE LT, AR S R AN S
Ao, B AR 6.



402 Pl

2011 4F

PSS E MAS/mm
0 10 20 30 40 50 60 70 80

0
1
2
3
E
w4
5&5
# B BAL
T - - - BB HR
7 — e
8
9

6 FSEEA R AMFERR
Fig. 6 Modes of lateral movement of soil with different
distribution ranges
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Fig. 7 Effects of different distribution ranges on pile deflection and
bending moment
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Fig. 8 Modes of lateral movement of soil with different
distribution shapes
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Fig. 9 Effects of different distribution shapes on pile deflection
and bending moment
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