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The nonlinear analysis of diaphragm wall in earth dam
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YANG Ling-qiang , WU Jia-qing", QIN Bing
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3. Shandong Water Resources Design Bureau, Jinan 250013, China)

Abstract: Contact element is used to simulate the nonlinear behavior of interaction of diaphragm wall and base. Duncan-Chang E-B
criterion is used as constitutions relation of base and dam to represent nonlinear and inelastic characteristics. FEM is used to calculate
the stress and deform ation of dam, base and diaphragm wall. The result shows that the stress and strain of dam depend on the
selection of dam. The characteristic of diaphragm wall also affects the stress and strain of dam in some regions. The stiffness of
diaphragm wall is a key factor in the stress and strain in dam and diaphragm wall. If the stiffness of wall is large, the vertical displace
is affected obviously. And the danger location is at the bottom of the diaphragm wall. Besides, the ability of adapting to deformation
is high. But the displacement is large. The danger location is at the bottom of dam.
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Table1 Parameter of dam and base

i :

bR S LK Ke n R - Y ko om
/KN - m /kPa /(")

Hb 20.8 630 756 0.3 0.7 12 37 209 0.2

YUk 21.1 654 665 04 07 80 36 295 04

22 HERNAHXER
iy R AR 1) Y g - AR G B AT A X i &
Duncan-Chang E-B i P%R .

op ! 3
oo

a:&g(%} 4)

a

(1-sing)(o, _03)j2 3

2ccosp +20,5in@

X E . B 3RV ERER AR, o
Moy 735 AR ENITRVNER T s PRSI Ry
NWIRLE; K Sl n Wi K,
ARBBEL m AWBEEIREG ¢ o 22010
LAREER I A ES A, 1T TR SRR

O
¢=%—A¢%fﬁ} (5

a

EIATIN, SRR E, . R

E, =K,P (ﬁj (6
E
e K, AEIGs R Ry, Ay ST R A5
BIEG A W EE AR,

S SUN. JJ7KAP A 5 B 32 8 ) 28 FARAR I 2 1Y )
ZEAFHAED, Rp

o, — O,

§= V)

- (o, —03);

(1) R BT, AR AR T,
THE I FE I b2, Ffr R (6) T MK
PR FERE, T iR AR IR R, N %,
KR Ko

(2) Jili TS E S RAT R AR B B — A2k
BT GRS 1 UCR ISR AR R D
AR PRIRTAE N SR, 5 2 W AN T 1T 1)
INIAP S

(3) FLAWRIAETE: JE—ANEIC o, A
FUEIN, INAIZSR TR TR I BRRAS, E58 1K
AR, BT o, R 0.1 SRR TR .
WEE 1 POk, BT TR ORI, 1k
USRS A 1 R 1/100,

(4) BIUIBEIR I AL s B o 7KK
T 0.95 i, WIAHIZ BTG R AE BT VIR, iR
FHR T 0.95 W 37K P AR A

3 EERE

3.1 HUEE S
3.1 N

VR TR RS AN ) BLRN: 7K1 25
LB 2~4 fios. vl LAGEH, IUARN ) Ai ks
A, FUREE BUERN R, R T N AL R,
TR R E AR T, A TN . P
PN T A3 AT %, 3Kt BH B BB LA 1) Y. )
ST R e 4 N K S 2 I P R
W T R TN IA R R ViR DA R 87 v 5 TR (1) 7 (4%
HIL T N LFRT 1 RIBYIRIR X, Ui T
WEIL I (RS e A% RS EEA,  JRE - B 5 N
TR Sy 7KV X s R B 95 4 b3 A A s W S 1 8
EHIME.

IV PR I X SR H T e S R iE K




B W nims: L AUNREE L PIB R IAR L E B 279

Ar NBEG R AT ERE 11 20, BI_EJ KA 1 FF
I, BB A X, L, KA AR B
DI SN SV AE LI, 5 b AR S A AR
Wik,

fabi

2 TN
0152/:\\:@15¥

B2 HUsFMERENS CEAL: 10 kPa)
Fig.2 The first stress of dam and base(unit: 10 kPa)

2,

3

B3 Uk RMENENS CGEAL: 10 kPa)
Fig.3 The third stress of dam and base(unit: 10 kPa)
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Fig.4 The stress level of dam and base(unit: m)
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Table 2 The max stress in dam

SR - BB RERL) MR
/MPa / MPa
Cs 0.311 0.162
C7.5 0.314 0.165
Cl10 0.317 0.168
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Fig.5 The horizontal displace of dam and base(unit: m)
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Fig.6 The vertical displace of dam and base(unit: m)
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Table 3 The max displace in dam
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C10 4.74 3.70
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