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Comparative study of global stability analysis methods of rectangular
diaphragm wall panel trenches

WANG Xuan, LEI Guo-hui, SHI Jian-yong
(Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)

Abstract: The stability of the slurry-supported trench excavations during the construction of a diaphragm wall panel has always been
a matter of considerable concern. Some methods of the global stability analysis have been derived from either the force equilibrium
analysis or the stress limit state analysis based on various types of slipping surfaces or sliding wedges assumed. In order to
discriminate the applicability of these methods, a comparative study of their theoretical bases, parametric sensitivity and practical
application effectiveness is carried out. It has been found that the trench stability analysis methods established based on the prismatic
and apsidal sliding wedge assumption can estimate reasonably the stability of the trench.
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Fig.1 Schematic diagram of a diaphragm wall panel trench
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Table 1 Summary of the global stability analysis methods
of trench excavations

o R EH AR HEEE O HHEER
b TR gy tj%ﬁi "
P Sy ORI .
RS ik A T a0 | q y! Fip
e EWWET. .
T mEpg =oE
Schneebeli® 2! =) =) HOH HOH
2
+Jj3¥ Wong[z]’ 7E 7E E E xE E
i 5> e Huder" F1
3 " 2 B ER 2R
PR, [ 2(a) Morgenstemn Fh 5 A o
A2 11 Amir-Tahmasseb??!
53T 5 & 2(a) Elson'”! 2 2 Z o 2
6 K 2(b) Aagt! P =2
7 K 2(c) Washbourne!! = 2 = iz
S () i B )
N =) =)
kT 20 s g8 O I R e
I8 9 Bl 2(g) Tsai M Chang® & 2 ORE R
AT 10 | o) FCERIAGER B R B £ 2R
1B 20) SkEEME IR 2 2 OB 22 R 2
12 K 2() Fox"*"! R R RRE s

T R AR BOE I B I S B k.

2 YT

YA B (R R8240 AT 1K — = 4 ) U1 1
N A i) R A B, SRR b2 T KT ) Bk
N, I RS R RE (AR e I, (A b 45 SR8
TR IR
2.1 B RN IR RARE 2T

T, W1 gk 1, R AR
BTG AR Y ) BEOR [B AR S AR AR BRIR S 5Pt
BY iR P S AH ) BE R [ P2 (R AT LU AR R VP Al B
(RGEPE, LS B A RE PN 800e K 71 (ps — pw)
R K RE T ERR GU D, 51
BRI R ST IE 5% o 22 A AR X 7 VR
VTR RE R RS T S2 I RSO R ), BT D4
5 S R A LA B T4 el B PR N A P, TR
LS BN 1] F0 9 R0 2 B AR A B P A AR 1k Xl
[ M 2 POV — 25 R T AT R A T i R R L
b RN AR NSRBI Lt <Y e ap= AL
2.2 FEEEWIM L P

KRR LA BE PR A e K R 1 5
2 BT N (K, < K < K200 g, B
M D SRV RE R e, SHEBTEE w
TJoK. Schneebeli ¥ 5G4 T J7ik 221, 24K 7%
FHUSHE R JT 1K) Caquot I #EHS e v+ ST A#RE |
JCLARMI A 5 ) po Huder W H T 7715 3,
W5 Terzaghi +#EFIEH S| T p iHHAN, BijE
Wong?/Fl Hajnal 2105 AEAbA (0 5ERE Lik—5
et THTHBE ¢ 1L p MR AKX 73
TS p (B 7 i 2 TR
2.3 W IR T

XRITEMR I BOE i shif, @i L by
FE 55 0 s AR S st T A v s A4 B 7 R s 1)
BN )2 A LA, B ER (2D SR PR RS RE (1) A e
PE, B ETETER B 7 R A B R AT RS E
. Morgenstern Al Amir-Tahmasseb € W1 2(a)
PR RN Shi Gl 57K IR MR o =
45° +¢'/2), I THVE 4 AT RN LS
R RE (R4 2 PR T2, Elson WIZEILEERE B3Ry
%5, MR T R I8 T 1 2 A REAS
PER RS, W, YA SR g DL R g -
e NS R REN K. T irESHE
e BRI, AR SOMAZITIEAERTLLIIETL . SC[9]11
IAVE BRI MR, 70T 1N AR AN HE A S A
NG R, & 2a) s R SR E
BN 2(b) 7 (1) 8 L 11 5 A A &5 5 ) T B AR
TR TR RE RS N IS B AR (138 B LB



543

T FPAE FBHOE RS R AR E 70 5 VA R0 EEIE 9 551

QU
QU

I—""‘""'-i--’ YR

(a) i (b) A5 % H

Vo 7777777778

]
7
1,
AEH G

i /
D|<—l>|C

(c) =A%

(0 FREIBEA 3 (2) W5eE

(h) FHEE R

J a5t

15 A —F 1
ABEH F F
15 [F]—F i

(j) Coulomb ¥z 44

(i) ke

B2 M= R R RIS AR B
Fig. 2 Slipping surface and sliding wedge assumed in 2D and 3D analysis methods
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