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Pile under different loading situation by the FEM simulation and analysis on pile lateral
friction resistance
XU Yan, NAI Lei
( Construction and Engineering College Jilin Unwersity s Changchun 130026, China)
Abstract :This paper applied the plastic and elastic FEM to simulating static loading method and self-balanced method of single
pile- It used contact element to simulate the discontinue face hetween pile and soil and combined the structure characteristics of
soil and rock mass- The outcomes of simulation of the self~balanced method and that of the self-balanced method in field coincide
better, so the model and coefficients used is reasonable. And then, through the simulation of the static loading method: the stress
and displacement of pile and soil around the pile is analyzed - At the same time the value of stress and strain of the element is ob~
tained and the pile lateral normal force is determined- Finallywe get the pile lateral friction resistance combined with friction pa~
rameters by piles territories test, according to Mohr-coulomb theory. Compared the outcomes of FEM Simulation with outcomes of
self~balanced method. it is certified that they coincide better based on reasonable selection of the physical parameters and mechan-
ics models - Getting pole lateral friction resistance through FEM calculation is feasible -
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Fig-1 The FEM model of self ~balanced method and strata
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Table 1 Physical mechanic parameters of strata

WRE AEY W E MR C EEm O

HHE fEm  kNem ®  /Pa Nem 2 /()
b 5.24 20.1 9 780 0.0 19.9
HLb 7.50  21.2 11 400 0.0 25.0
Kt 26.20  19.1 3450 10.0 11.0
chh 6.30  20.4 12 600 0.0 21.0
R 3.20  21.3 15 700 0.0 25.5

LNAes  3.80 21.1 13 100 35.0 16.5
mXfies  6.00 20.6 36 200 70.0 18.0
b fbies  6.76 21.0 49 600 100.0 20.0
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Fig-2 The curve of pile vertical displacement and depth
by the FEM simulation
-20 0 20 40 60
0 -
10r
20
30 b
40 f
50

o} 3

70 L

B %/m

P 3 - AR £ 1R i L A R £
Fig-3 The curve of pile vertical displacement and
depth by self —balanced test
®2 BFENAMARTHYERMCBELIER
Table 2 The placement comparison between self — balanced

test and the FEM simulation
A LR R TR BETUOLR AERMEE
WA mm AR mm fom i /mm
A - i 39.36 6.72 34.79 4.57
GRRTEER,  42.70 9.90 38.10 4.60
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Fig-4 The curve of the axial force and height mark by
self —balanced test and the FEM simulation
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Fig-5 The curve of load and displacement by traditional static
loading test of FEM simulation
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Table 3 The dynamic indexes of pile determined by some tests
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Hit 203.3 8 145 8 817 10 1
b 313.9 4767 4418 0 21
R 268 2569 2817 0 25.5
SRR 353 3331 383% 35 16.5
SRR 356 10 766 10 506 70 18
XAV 600 13 997 14 786 100 20
VBRI EERE 45 323 46 492
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