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Numerical simulation of the single pile static load test based on

ABAQUS software

GAO Lu - chao, YE Sheng — yang
( College of Mechanics and Materials , Hohai University , Jaiangsu Nanjing 210098 , China)

Abstract ; In order to analyze the law of ultimate bearing capacity of the pile and numerical simulation
studies to improve the bearing capacity factors, the finite element analysis software ABAQUS is used
by combining with the investigation data of actual project,selected of pile and soil mechanics parame-
ters is selected suitably and numerical simulation of the static load test of single pile is carried out.
The simulation results show that through reasonable choice pile of soil mechanics parameters, simula-
tion Q ~ S curves and filed measured values are well. This indicated that the use of ABAQUS finite el-
ement analysis software simulation to pile static load test is feasible. At the same time, it is beneficial
to improve the ultimate bearing capacity of single pile through analyzing the effects of different coeffi-
cient of friction p on bearing capacity. Therefore , mainly by the friction of the pile side from the pile
top is transferred to the pile end bearing capacity limit friction pile; axial force transmission gradually
decreases from top to bottom; changes of soil pile interaction but also to improve the ultimate bearing
capacity of pile method.
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Tab. 1 Mechanical parameters of test piles S1
WA S  d/m L/m  E/GPa
S1 500 16 30
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Tab. 2 Soil mechanics parameters

3

m y/kN-+-m”
0.2 25

pE NEE  EEF
BEL.ORE O m EEH O
V2 S Pt It Spa ALy
V4N m C a
E/Mpa O H o/ ° /KN + m™
@+ 0.72 22 0.38 40 21 15.2
@K+ 3.1 24 0. 36 42 26 15.2
@¥w 6.3 26 0.34 36 31 15.6
"
S 5.88 26  0.35 45 35 15.6
K+

3.2 ABAQUS ARTItEHE #5

A = AH B AR ) 5 S T R A% ) B, B
SBCRA X RASE TR, AR 4l 25 50 o7 8 B A A 1) 5% i
A LA 2200 AR XA [ B 20 L, 1% i) B —
FRRMER o AL B J8 ] R 22 A - e £, HL g
PEF @ >22°, 1R F Mohr — Coulomb ¥4 455 76 5k
B S T o e P e ) B A TR A R
ANTET it fi AP 29 3R U D T i o A S R 3 i) 24 B
U, F1 U, o WIEERE R MR8 by F2 4 il T, W 32 48
ANET A BT, BROTZE AR A CAX4 Hiog, &
AT P 4% Do A A 2 45 38 35 A 11 AR T A 4
B, Qi 2 P .

3.3 ¥EA R ) T 1

IR AR 25 - B AR T %
EHRAE, A —BIAE] E - 04 B g A vl ih



15 R A < T ABAQUS HCF I S e i 96 B (e 41 53

HUS 1P o WA T N 5 A AR 2 R
AR A G OG5 v 58— 2P
Z R ATE /8 Ar4 " initial conditions , type = stress,
input = x x. csv J7VEFHFHLI Sy, 13 FIE 4 B
ARBIER R S ET R U, 2R R

E2 MigRlsE
Fig. 2 Mesh map

F3 4 AR =

Fig. 3 Pre equilibrium displacement nephogram

B4 PEEAB =R
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Tab. 3 The comparison between measured data
and simulated data

TGN SO/ mm B/ mm HIRHRE %
169 1.42 1.41 -0.90
339 2.47 2.93 15.05
509 3.63 4.42 14.20
679 5.02 5.97 12.97
849 6.51 7.50 11.20
1019 8.36 9.23 7.71
1189 10.73 11.32 3.91
1359 13.58 13.58 -1.07
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Fig. 6 Distribution map of side friction
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Fig. 7 The distribution map of axial force
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