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Deformation analysis of composite foundation with DCM piles by finite
element method

SONG Er-xiang, FU Hao, ZHENG Tian-liang, LI Xian-jie
(Key Laboratory of Civil Engineering Safety and Durability of Ministry of Education, Tsinghua University, Beijing 100084, China)
Abstract: In combination with the deformation analysis of an engineering project, the numerical model and mechanical
mechanism of composite foundation with DCM piles are studied. It is revealed that finite deformation theory should be
employed in the analysis to better reflect the bearing effect of the horizontally installed geotextiles in the cushion layer on
top of the composite foundation; and staged construction as well as the consolidation process of the saturated soft soil
should be simulated in order to calculate correctly the load sharing of piles and soil and the deformation of the composite
foundation. The simulated results show that for such a composite foundation, where huge difference in stiffness exists
between the piles and soil, the post-construction deformation of the filled embankment on top of the composite

foundation will be highly dependent on the long-term stability of the pressure arches formed within the embankment, and

the risk of differential settlement during the operation life should be taken into consideration.
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Figure 1 Sketch for the DCM arrangement
1.2 HERAIEE

HHERXHEEY S 5MAENESL S BRI
A Plaxist®, )& T KA E G bk B4 2R I
HUirl @, H DCM FEAE I A 3% 1E 77 T A& 35 5] A1
B, NFATHE AT ARAE S0 b R R Rt
BT 5 A MR- SH R 1) 52 D178 T 50 AT o 4 [RIAL
B LR 2, 1% & B2 R 5 ST
PR B AT TH B R AG T 2 7 TR R e T IR 5F
.

JEF AT PRGN 5, X B EZ 2.5 m 1)
[ 2 DCM HE % IR0 2.2 mX 2.2 m (1 IE 7
HAor BRI RN 5 m, XFEEE TS T
2 floso

T FELGHAE A 2R 10 9 55 DY THIAA SR 5T
96 B WA - TR AH B AERE AN b TR B B
6, SIS H S N 2 FERE, H
W RE S I L&, Frik R R=1.

+ TASHER A Plaxis P9 & R34 Geogrid H
JORERL, HAmHIRINIE EA= 8000 KN/m, #i R+
77 Np=1000 KN/m., & T k&5 AH 20 -+ 2 (1] [ A 15
ST, HomE R NIE S AL+ 2 S HE%
FEHT IR R B R=0.7 KHiE .



RAE, 55 DCM MEE &AL 2 )AL REA IR oo b 3

A AL RN E T
_\ by
= F N
o ‘: O +(20m)
22m
5m -@H# 7 1(10m)
G [ e VY
~@ T M 2 (20m)

2 ZHHRRTIREY
Figure 2 Three-dimensional finite element model
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Table 2 Parameters of the soil
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c/kPa $l° /kPa  pl(glcm?) k/(m/d)
w4t 1 20 1000 1.5 0.00002
e 4 25 8000 1.75 0.00002
TEMBR 0 35 40000 1.9 0.6
* 3 EEMHFSH
Table 3 Parameters of the backfill sand
= FEN FEHES Eso™ HE BERY
c/kPa Pl° /kPa  pl(g/cm3®)  ki(m/d)
Wz 0 33 10000 1.8 0.6
[ RS 0 33 20000 1.8 0.6
% 4 DCM HEHRISH
Table 4 Parameters of the DCM pile
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Figure 3 Time-history curves of settlement
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Figure 4 Time-history curves of pile-soil stress ratio
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Figure 5 Deflection and tension distribution of geogrids
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Figure 6 Effective principal stress near pile top
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Figure 7 Plastic points distribution near pile top
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Table 5 Influence of variation of parameters
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Figure 8 Comparison of geogrids’ tension distribution after consolidation for a long time



552 W KM, 25 DCM R G IERZ J1B L RE A IR T 4T 7
3 % 1 A R B TLIE, SR T I AR

R E A SR LR 18 DCM B A i A —Ii
FUAIERE AR R R iy, SRl vh 5
TN IR

R ERRL, AR XS R TR i R v
B, LU T i SR B A AR, AR
i 5 AR ) - [ 45 22 7 2 e B g R4 o s 7 33t
R GIL R  7 H KA T B 18 %5 18 = TR I LA
WIRE, DU K P4 e )+ TASMIHE RSP Ja 7k 2 %
[ fif 2R HE ST o

KT MM E GBI REE, TR, =
A5 ) P R AR 22 BRI LT 5 T R ) P AT
TS R, BRI R, HERABIR N
AIRE. S ITTRE b 2 AT RS HIR ORFE L _EoE
THE S A TR 5 DL S I BERIAR E
At N R R BOR DT R El 22 S R A U R o T 24
BELMIEE LA AN — 28, BRI/ 1
— DR R P ) — AN A s R . Ak,
X T A A R I BRI T S AT, SR R4
5 R8Nt AL B X A [ A R A = i 0 A RE I Y
Mg, DCM it T34 2% 51 ME A AR IR R A T LA

THEDL, HERAK, BRI RbE,

gt

TEAR U 70 TAE b 2 VR 32 8 5 00 B TR I
H I X E XK Peter Leung SAT it Se A mlibE . 12
HHUESMAT T 2 RE MR, EIRRE.

SEH:

[1] Bedkfh, demerg, w6 B, /K YRR ik i 2 fk s e
[3]. &+ TRE2EHR, 1994, 16(4): 1-7

[21 KW, Zir R, KT P E SRR I R[] &
+ TR, 1999, 21(3): 46-50.

[3] GB/T50783-2012 & &I AMIE[S]. Jbut: HHET
Rl it 2012.

[4] JGJ79-2012 ZHHbIE LB ARMIELS]. bt HET
Rt A, 2012,

[5] Kitazume M, Terashi M. The Deep Mixing Method[M].
London: CRC, 2013.

[6] R B J Brinkgreve, et al. Plaxis Scientific Manual[M].
Plaxis BV, 2010.



