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Finite element analysis of rigid-soft composite pile foundation
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Abstract: A model of 6X6 piles rigid-soft-pile foundation was established to analyze coordinative working performance of

composite pile foundation with the three-dimensional FEM. When the ratio of the rigid-soft —pile-number and loading level becomes,

the changing rule of loading on the top of the piles and strain-stress in the foundation was researched. If the rigid-soft-piles-number

ratio is constant and the piles’ loading is lower than their ultimate loading capacity, under different loading levels, the

rigid-soft-pile-loading ratio is nearly invariable. Under the same loading level, there is economical ratio (lower than 40 %) of the

rigid-total-piles-number. When the rigid-total-pile-number ratio is lower than it, the stress in superficial layer reduces effectively with

the number of rigid piles increased. And the effect of decreased-settlement is also obvious. When the rigid-total-pile-number ratio is

higher than it, increased the number of rigid piles reduces the stress and strain in the foundation un-apparently.
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Fig.1 Plane of size in calculation area(unit: mm)
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Fig.2 Three-dimensional coordinates

Fig.3 Elevation appearance and shadow perspective
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Table 1 Physico-mechanical properties of materials
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Table2 Loading on the top of rigid pile and soft pile
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Fig.5 The contour map of stress in soil
(loading of 110 kPa, unit: Pa)
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Fig.7 The contour map of stress in soil (loading of 55 kPa, unit: Pa)
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Fig.8 The contour map of settlement in soil (loading of 110 kPa, unit: Pa)
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Fig.10 The contour map of settlement

B 8~10 AT LUE Y, JEIR A Hifr K-
N IERAEARAT KT I A AR R R AT [
A B WIPEKHE R, R AR [
FERR TR BOR  BEAT MR, M (g drc e - 22
RAAAERIZE N, Byl R 5N
PERE DR S b s = RIPERE B SR LAl
A 60 % UL LI F85 0 TR A ) i, DR kb AN
AR, BOWIFERAE IO TREAAE N, WITERERT A7 S bk
BB D EEE, ERXAMEME, 25
a2 NI AE A R T2 8 I b A
B A EDr o

in soil (loading of 55 kPa, unit: Pa)

4 4w

(U AERIZRPERE A — e BTG O 1, 2Rk
BESE B AR 3 )/ TR B A I B A M 2
BER s P BRSBTS B A AR
I EAE I AL,

(2) WIZRESHEHA, BEEAZ N KL
BERCRR BT o S A 5 L 5ok b BB T . 3 373 169 A
APCRESEMI BN o RAEAE P o SRS LA /)
I, s b= A BRI UK, SRR
BORs BIAHERT & LUB,  REVS A Rl )=
T RIBRIN N Ay 180 A% 3, AR 9 HGEFER, R



s

GRUERAE: WIZRR S HEIEERIN A IR T 831

EUNPAE SU Ve 27 S5 BN I5iow w7 l) 15 M w8 oV ]
AR, DU KRR T A S A
EBIBOCIN PRI BRI Ay b, Xt v )
TPATAT S IRIEE I, (HSEMARE R RIES ,  IRiL
RABAWIE o SIS B LB A
KT 40 % EHHE, ZRIVERER Y SR Le ]
/N 40 %Iy, SEINRITERERC LB, TR OR
WA ZRIPEREE T SRR LEBIR T 40 %, 1
BEIMMIPERER L], ASBE W] i DI L R
(3) FEAT R BE KL AR S SR (A2 Al
£k, AT F Dt B B BRI SE L TR 22—

2 % 3 MR

(11 ZEGER. ARG & RN ML BUM: R
7 kAt 2002

21 VFHAE, JrdE, EEH. AN B TR AT

FUHLAR BATAE ). B TRESAR, 2003, 23(3):
99—104.
XU Ming-jun, FANG Lei, JIANG Zai-tian. Current state
and unsolved problems in researches of liquefaction
resistance by gravel columns[J]. Journal of Disaster
Prevention and Mitigation Engineering, 2003, 23(3):
99—104.

31  2RR, XUBUJe, Rl BB N BLGE R 5 A
TARRFEAIHT]. 01, 2004, 25(9): 1390—1 396.
FEI Kang, LIU Han-long, GAO Yu-feng. Performance of
cast-in-situ  concrete thin-wall pipe pile composite
foundation under road embankment[J]. Rock and Soil
Mechanics, 2004, 25(9): 1 390—1 396.

[4] BT, ZEER, TKRAEM]. KRIHE LA A IR T

(3]

[7]

[10]

RIS 0], @IER AR, 2003, 24(4):
91—96.

GE Xin-sheng, GONG Xiao-nan, ZHANG Xianming.
Finite element analysis and design of long-short-pile
composite foundation[J]. Journal of Building Structure,
2003, 24(4): 91 —96.

ik, EAT, B0 ARG IR BB R 8
FRICHTI]. &40 55 TREEER, 2004, 23(5): 804—
808.

TANG Bin, WANG Yue-xiang, LEI Xue-wen. Analysis of
pile group effect coefficent of soil resistance under pile
cap using finite element method[J]. Chinese Journal of
Rock Mechanics and Engineering, 2004, 23(5): 804—
808.

TRVE, WHRERN, fTREE, &5, RS AR R AR HUA
S A I AT I RN 0] A 0o S TR AR,
2004, 23(20): 3 405—3 412.

XU Yang, XIE Kang-he, HE Li-bo, et al. Establishment of
three-dimensional composite model and its application to
composite foundation with granular piles[J]. Chinese
Journal of Rock Mechanics and Engineering, 2004,

23(20): 3 405—3 412.
5K v TRV IR g AR G 2R R ERE R R
TG 2R D). Bl WK%, 1991.

ZEmeR. LTI ATM]. st TR TR
JiEAE, 2000

JERERE. UM FIML BUN: WV OK 2 AR AL,
1999.

SRR, SRR LRI R B A BSR4y
M L2507 18 SCD]. B WK%, 2004,



