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Abstract: At present, when using the improved dynamic Winkler model to analyze the stress con-
ditions of foundation pit piles from earthquake shock, the reflection effect of the stress wave can-
not be prevented, which renders the analysis result noncomprehensive and inaccurate. In this pa-
per, we propose a stress analysis model for foundation pit piles subjected to seismic impact. We
use a small strain model for foundation pit piles to describe the modulus change of the pile under
different stress states, and use the finite element numerical simulation method to establish a fi-
nite element model for foundation pit piles in combination with the small strain model. When set-
ting the boundary condition constraints of the finite element model for foundation pit piles, we
choose an absorbent boundary of viscous dampers to prevent the refraction of the stress wave on

the model boundary, and thereby avoid calculation error. We use the Newmark method to analyze
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the dynamic time history of the finite element model and determine the stress of foundation pit

piles under different stress states. The experimental results show that the proposed model can ef-

fectively and accurately analyze the stress distributions of foundation pits and the bending mo-

ments and deformation displacements of the piles.

Key words: foundation pit pile; seismic impact; stress analysis; numerical simulation; finite ele-

ment model; dynamic time history
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Fig.1 Small strain model
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Fig.2 Stiffness-strain curve of the small strain model

KLU /I8 IO 728 A5 R A Dok /D B A7 R T A 1Y
R R SN AR A I RE B A A A 4 R N AR B
FR P B LM 45 E L SR IO B AR B G B BT D)
AR Voro BT YA MERE AL 1Y o R Rt S
RN e 2 A T e 2% Ok T 2 B B T S DT
HT T 7 B AR AF A 9 A £ AR 55 L B



468

HwoE T OB ¥ Mk 2018 4F
PLSEBR b /N0 AR W EE [R] 3 7 A A4 W e AU T — o, =—C,pupi, (2
., r=—C,pusu, (3)
1.2 EZEENHEARTERBTRBER Khp R B I o Ron 5Y U1 B 3k,

SR T A PR 70 B B 81 75325 A0 HOCHE BT Ak /) 1oy 2% A6
R R BT BR TS R S LR b R 1 32
15 Hr . KA BROCEUE AR BB AR 12 A
ET A, R R 15 A A S AT, X
TR EA 4 BB B 3 s .

821
A3

Fig.3 Location of nodes and stress points in the soil unit
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Fig.4 Stress distribution in foundation pit after

earthquake shock
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Fig.6 Contrast diagram of bending moment of pile body under the action of different force
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Fig.7 Contrast diagram of axial force of pile body under the action of different force
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Fig.8 Contrast diagram of shear force of pile body under the action of different force
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Fig.9 Contrast diagram of deformation and displacement of pile body under the action of different force
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