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Three dimensional finite element analysis of cellular diaphragm wall
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Abstract: Three dimensional finite element method was used to simulate the excavation process of a foundation pit and to analyze
the horizontal displacement and stress distribution of the cellular diaphragm wall. Finite element software ABAQUS was used to
conduct the simulation. T he results showed that the displacement distribution charact eristics of the cellular diaphragm wall are
different from those of the general diaphragm wall with smaller displacement at the wall top but largest displacement at wall
bottom. The internal and external longitudinal walls are comnected through the partition wall, w hich enhances the overall stabilt
ty,and the partition wall bears the tension. The research provides the theoretic basis for engineering design, and the demonstra

tion of safety and stability of the foundation pit engineering.
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Fig. 1 Schematic diagram of the dimension of the foundation pit

and cellular diaphragm wall
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Fig.2 The overall model grids of the foundation pit
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Fig.3 Schematic diagram showing the numerical simulation

of cellular diap hragm wall

2
2.1 ik s B oM
b TR AT 3 S BRI RS T T 22 B 1 R, K BAK

« 572+ I ¥ # K

SR B A S MR 5 AT % . Wi 4 BTOR, A LB C.D
R IE RS DU AN YN 1) BT, A 1.A2.C1.C2.E N T A&
B (RFR IR B o BRSBTS 5% 55 00 55 LA & Y
YAk A B C.D IY AW HEAT K- [ 47 88 HEAT 2 HT

4 55 3 JF 2 2 UG TR I M T 3% S B5 55 TR RS
TSP Ak, Eh X AR R AR T Y mAES, Vo
BARAET X mARg, IEER R X B Y Jim e J R AR
B, AR R X BY J7 1 507 MR AR S . W LUE K TE
T 3 82 00 385 TOOACSF- ) A2 RS B80S, T 38k e AKCSF I AL B KR, E
U T A7 5 e T B i JER R 7K S I A B B K, PR X I A
H- 63.4 mm, YV [FALEE H— 92.7 mm, G 1A TN .

4
Fig.4 Thehorrzontal displacement of the top of cellular diaphragm wall
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Fig.5 The horizontal displacement of the bottom
of cellular diaphragm wall
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Fig. 6 The horizontal displacement of section A
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Fig.7 The horizontal displacement of Section B
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Fig. 8 T he horizontal displacement of Section C
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Fig.9 The horizontal displacement of Section D
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Fig. 10 The stress in X direction for the inside of section A
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Fig. 11 The stress in X direction for the outside of section A
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Fig. 12 The stress in X direction for the section of AF A2
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Fig. 13 The stress in Y direction for the section of AFA2

(1) K& TE 3 2 iy T2 ST FZE6 (K52 ma, K
PRt o A FEGUTAZ IR L KIS, B T8 R L B AL 1 18
I K H T L PR S RS R, R TR MR RS 1AL B8 0 A
AR5 — B RS (K67 A2 20 A r A AS (), 55 T00 B S 7 B 82
N, SRIRALRS K, O TR AR R i AR A A

(2) T MR HE SR A5 10 N ) A S BT A2 R L AR 48 KT
WK v, pe g g Bt A g R A BRI T B, 3 T00 Ak T

T # KK - 573-



%13 % S5 78 - MAAHEE KA FL - 20154 6 A

SR, BRIRAL T2 IR YUK 5 UL P B 4
AR 52 A PRI A, I 2% o JAE AT n i S A9 0 L T R

Jiti,

PADRAIE M T2 1 3 e i [ B bt TR ReE TE L 242
(3) B3 A N 5 1 ARG T 1 — N, 9K T S

HEARIINIEE o S2TTFE5E M, Faha Ak T2 iR 3 .

[3]

(References) :

P AE. B A R IR S 4 SR IR BP S D] . B
W FIEAZIE K2, 2010. (HOU Y ong mao, Behavior of cellular
diaphragm wall in soft deposit [ D]. Shanghai: Shanghai Jiao
T ong University, 2010( in C hinese) )

PUEEAR, I AF, B, . XUHE A% TR L) 25 R 42 JE
—YEH RIC A HT[I]. AKFIK BB R, 2014( 8): 78 82. (QIU
Jiarr chun, SHI Arxiang, XIA You chao, et al. 3D Finite ele
ment analysis on spatial deform ation of double row cellular corr
tinuous diaphragm wall[ J|. Water Resources and Hydropower
Engineering. 2014( 8) : 78 82 (in Chinese))

SRR, AR, BT A S 5 5 A HAE B0 R 6 A
FX[T1. 4+ J1%.2011(S1): 134 140. (ZHOU Guang zhu, XU
Wei, YU Chen. Centrifugal model test study of interaction of
gridding concrete retaining wall and soft soil[ J]. Rock and Soil
M echanics. 2011(S1) : 134 140. (in Chinese))

HAE . KB RS 454 it 5 07 BEG ], KiE T
F#.2004( 11): 88 91. (XIA Jiar guo. Design and construction
schemes of cellular diaphragm wall[ J]. Port& Waterway Engr
neering. 2004(11) : 88 91. (in Chinese))

T B IR FEYTSC A B ARAE KR AR vh (g N[ D . B e TR
2%,2006. (FENG Wei. T he application of supporting techniques
for deep fundation pit to water conservancy engineering[D].
Nanjing: Hohai University, 2006. (in Chinese))

A R TR R PR 5 R E R VP B DR SR RIS D
B K2, 2004, (HU Qiang. The critical technology re
search of modeling theory and stability judgement in deep fourr
dation pit[ D]. Nanjing: Hohai University, 2004. (in Chinese))
RAE, LM, BEBAE, A5, SERRR RS AR = YA
JCOYMR J]. %5 & J1%. 2004 (04): 538 543. (SONG Er x iang,
10U peng, LU Xir zheng, et al. Nonlinear 3D finite element a

[ 10]

[11]

[12]

[13]

[14]

[15]

nalysis of an extremely deep excavation support system [ J].
Rock and Soil M echanics. 2004( 04) : 538 543. (in Chinese))
RGBT AL, R =4, 54K, 4. JURPR JED0E 18 S0 gt 5 AR IL
[ F B = 4t A PR T A [J] . 2 b T TR24 41 2003(04) - 488
491. (LU Ximr zhen, SONG Erxiang, JI Lin, et al. 3 Dimensior
al FE A for the interaction between supporting structure of ex-
cavation and soil in a very deep pit [J]. Chinese Journal of
Geotechnical Engineering. 2003(04) : 488 491. (in Chinese))
DLIEN. R DUl 6 bk BB TE R SB[ )] . A b TR AR
2000( 03): 284-288. ( KUANG Long chun. Influence of corr
struction of deep foundation pit on tunnels of metro[ J|. Chinese
Journal of Geotechnical Engineering. 2000( 03): 284 288. ( in
Chinese))
BTEERR, SRR YRR TR A MR AT 1] 5 R DR
. 1999(1): 24 28. (YU Jiarr lin, GONG Xiao nan. Spatial be
havior analysis of deep excavation[ J]. Chinese Journal of
Geotechnical Engineering. 1999( 1) : 24 28. (in Chinese))
WRee, . M B T ELERE K T AR PERE SOt THEARBE 5T[J].
AH AL 2011(12): 1099-1102. (CHEN Yu, XU Wei. Re
sear ch on performance and construction technique of grid-type
underground diaphragm wall[ J]. Architecture Technology.
2011(12): 1099 1102. (in Chinese))
F B A7 BREL TR [ M . AR5 R, 2003 (WANG
Xu cheng. Finite element method[ M ]. Tsinghua U niversity
Press, 2003. (in Chinese) )
B R TR TS Bk S T ] PR ERAT TR 2004
(3):56.(Ge Werya. Design and construction of a foundation
support project[ J]. West- China Ex ploration Engineering. 2004
(3):5 6. (in Chinese))
PR ABAQUS {54 F TR F R LM T A B K HLHY
Jit %L, 2010. ( FEI Kang. The application of ABAQUS in
geotechnical engineering[M |. China W aterPower Press, 2010.
(in Chinese))
. FEGUITAZ R I A HE 58 ) 1 S By = 4 L e B e
FUAF BT D] . R K K24, 2006. ( LEI Yang. Field observa
tion and 3D finite element numerical simulation analysis of
effect on adjacent pile due to excavation[ D]. Tianjin: Tianjin

U niversity, 2006. (in Chinese) )

{

(i KA AL KA AN B ) FIA &, M REIAFAT PAHAM) . W3k BAASESR, i85 Kk & A%
R By, REE i ALAS, . RE G AR A BA A B h AR AT 35 .
Y3 3RALAS ) 3k www . nshdqk. net, ®3%: 0311- 85020535, 85020639, 85020512,

»

(7K LI B K A A H NG 4527

574+ I # # K



