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Numerical simulation of mechanical behavior of diaphragm wall
during construction
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Abstract: A three-dimensional numerical simulation is carried out to investigate the mechanical behavior of diaphragm wall
during slurry trenching and concreting. The geotechnical program FLAC3D is employed to establish the numerical model and
to study the influence of the construction on lateral displacement of trench face as well as ground surface settlement, which
includes trench face reclamation, installation of concrete guide wall and the rigid concrete pavement as well as the adjacent
completed panels. The numerical results show that there exists prominent stress redistribution around the individual panel, both
horizontally and vertically. Slurry trenching leads to unloading effect owing to the lower bentonite slurry pressure compared
with the in-situ at-rest lateral soil pressure, while concreting compensates the effect by exerting the greater liquid concrete
pressure on the trench face. Horizontal arching effect can be neglected in Shanghai soft soil deposits when the panel width is
over 5 m. The deformation restriction exerted by trench face reclamation on the superficial soil is more pronounced than that on
the deep-level strata. The concrete guide wall and the rigid concrete pavement can only restrict the movement of superficial soil
around the top of the trench. The adjacent completed panels give unnoticeable impact on the maximum displacement of soil
around the constructing panel, owing to the weak horizontal arching effect.
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Table 1 Physical and mechanical parameters of soil strata
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Fig. 1 Mesh of numerical model
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Fig. 2 Bentonite pressure during slurry trenching
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Fig. 4 Horizontal normal stress of trench face
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Fig. 5 Horizontal shear stress of trench face

2.3 fEEMEER

T B R 7 1) v o) FoR T AR R O] 1) A2 T 4 ] 6
Fizs, SUEHRZSRRE R BEN AR T . X LR~ B
(89~827. x=125m) S (N9~N27, x=
0 m) JHZEWTBUIREEEM AT AT A Y, RV H
ALHEBURI THZREE 27 m, AH R EREBOTZR B
R AR TG h-3.5 mm (S27), Jb A B IFAZEY B
AR FAZTE H-6.2 mm (N27), JE#H ARIHT 1.8
fite XM TRBLSE OBV, ACF LB B, R

B [ A4 ESE AL (K 0 17 AR T 20 AR ADBOR . F
FRBOTIZN, MEBCTERENh 2.5 m, BRI BOTZN,
TR B A THE, MBS 5.0 m, JEIK
P PN LS MR [ AR TEAR N IO . B
Flh B IR B L AN SR SR, W RE B2 TRt 000 s 1 P A
RIZW A BN, BT Te s (C27), Wz
R AN i) A2 A AT )R BN, e 2 R 7 24 i S
A2 .

x=125m x=0m Lo
i $9 —-—N9 A
—10l - - -S18 ---- N18 g TN
827 ---e- N27 3 i

_40 1 1 Il Il
-15 -12 -9 -6 -3 0
B AL /mm
(a) FEEME

x=0m
-5 3 c9
o ---CI18
~ cee 27

M8 64202 46 810

WA /mm

(b) REELPEHHTB

6 TEEEM =) TR
Fig. 6 Lateral deformation of trench face
DRI S0l B SN B R AR SR8, R BEEAH A
B AR 1) AR TR ES A, AEURR S /) 37 M P 2 IR — 5K
L e M B R, T2 f AN B BB B d ) 1)
AR =57 mm, FEEE ) A2 B -6.2 mm, —
BHA I, AR A PN BRI
AR, Tl T s A i i R
SR Y 1A S R R AR Bk o Mt T T S A i
B, My RIS A AT T R, R
P =578 LR AR RE A TR B I ], DTt - 1 A
AV IR Dy BB, R A 1) A2 T i £
P BV, W R EE DT ) 00 17 28 1 4t 77 78 S 2

Ak, R AN S X AL BT R PR 3R

2.4 HEIRE

PITHSRBR rh 25 18 TR RN . S5 KRR
A AR RS SRRt A, THEAS B b
ORI . BT Z 25 (N27) FEBA M s Kb e



B T B, SF MR IESEIE T A R REUE 91

F$4-0.71 mm, JR&EELHERG (C27) KB M
MY%-0.45 mm (& 7), M4 —EZHmE .
T EMB T ) (1)), HuRCRE dh 2k i 8d fg AT il
2.

7 FHZE RGBT

Fig. 7 Overall ground surface settlement after excavation
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Fig. 8 Influence of side reclamation on displacement
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Fig. 10 Influence of rigid pavement on ground settlement
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Fig. 11 Influence of finished wall on ground settlement
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