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Reliability analysis for seepage burst of Jiujiang dike on
Changjiang river

ZHANG Wo-hua, FANG Zhong-jiang ,REN Ting-hong

(Institute of Geotechnical Engineering »Zhejiang University, Hangzhou 310027, China)

Abstract : This work presented the reliability analysis and judgment of the serious seepage burst in the Jiu-
jlang dike on Changjiang river during the huge pluvial disaster in 1998. The safety of the Jiujiang dike was
evaluated from the viewpoint of the seepage stability by the probability analysis and two dimensional satu-
rated seepage finite element method combining with the mechanism of seepage burst. Analysis revealed
that the major reason for the seepage burst was that under the 1998 pluvial condition in the Changjiang riv-
er, the safety reliability of the Jiujiang dike against seepage disaster was of very low level, only about
55%. The results show that the reliability method based on probability analysis for the seepage stability of
levee project is relatively scientific and reasonable.
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Fig. 5 Comparison of maximum seepage gradient of
burst section plane of dike under different plu-

vial levels during flood season
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Fig. 7 Reliability of seepage burst of dike versus
change of average incremental pluvial level

during flood period
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erage pluvial speed during flood period

9
HZ ’
55%
. 51%~59%.



982 ( ) 39
0.60 0512f— — — —— _ _ _
# e —
- 0.58 i 0.511
iﬁ_’v‘r‘ 0.56 T - == BHPZEAH %
< 00510 N
=z 0.54 - — = NSRRI B L5t — FEYLAEEA K
£ 5 . SN . 1 L L 1 1 1
BOS2E —— W% 025 055 085 1.15 145 175 2.05
0.50 ' ' ; TWEARNLERIEAE S R AL
0.25 0.75 1.25 1.75
T HEARRLIHE B /m
12
9 Fig. 12 Reliability of seepage burst versus coefficient of
Fig. 9 Reliability of seepage burst versus fluctuation of water level fluctuation on downstream side of
average water level on downstream side of dike dike during flood period
during flood period
10 s
11 .55%
) ’ ’
12
b
’
’
) (D)
. b b
’ b
(2
0515 - - = BEHLASRA
g 0B —— VS RRX
& 051 ~3 ® .
E 0.509 S ;
. ~
% (507 ~== ,
@ ;
0.505 1 1 1 1 1 1 1 Il J
0.2 0.6 1.0 1.4 1.8 y ;
TSR A7 Bk Bt 22 /m
®
b ’
10 @ 21.5m
Fig. 10 Reliability of seepage burst versus standard de- (3) R
viation of pluvial level fluctuation during flood ,
period
b b
0.530
[ ’ .
0.526 =
o =~ -~ ’ s
0522 - >
Eoosisl - - MRS
x — BB RANSS
0514 4 ,
0'510 Il 1 1 1 1 1
025 050 085 1.15 145 175 2.05 ’ N
TR B S R 3
(5
s 1998
11
Fig. 11 Reliability of seepage burst versus coefficient of ’
deviation of pluvial speed during flood period ( 1081 O



La, ;Cao sMn,Ti, O, 1081

7 .
, 850 C
LCMTO R
; s Si

LCMTO

(References) ;

[1] KOTHALE M B, PATANKAR K K, KADAM S L, et
al. Dielectric behabviour and magnetoelectric effect in
copper-cobalt ferrite + barium lead titanate composites
[J]. Materials Chemistry and Physics, 2003, 77 (3):
691 - 696.

[2] NICOLA A H, ALESSIO F. Why are there any mag-
netic ferroelectrics [J]. Journal of Magnetism and

Magnetic Materials, 2002, 242 - 245(2):976 - 979.

[3] SKINNER S M, Magnetically ordered ferroelectric ma-

terials [J]. IEEE Transactions on Parts, Materials and

Packaging, 1970, PAP - 6(2):68 - 84.

[4] TAGUCHI H, SONODA M, NAGAO M, et al. Role

of tetravalent ion in metal-insulator transition in (La, ,
CaoyMn; ., Ti,)O;[J]. Journal of Solid State Chem-
istry, 1996, 126(2): 235 - 241.

[5] MORENO I. MORALES M, SARRION M L M. syn-

thesis, phase diagram., and conductivity study in a
Lao.s 4oty Lios s T35, Mny, Oy system [J]. Journal of

Solid State Chemistry, 1998, 140(2).:377 - 386.

[6]YAO T. Lattice strain in heteroepitaxial films [J]. Op-

toelectronics-Devices and Technologies, 1991, 6(1):37
- 72.
s . PLT

(1l , 2002, 17 (1)
117 - 118.
SHEN Ge, DU Pi-yi. Relationship between phase for-
mation and calcination temperature of sol-gel derived
PLT thin film [J]. Journal of Inorganic Materials,
2002, 17(1): 117 - 118.

1111111111111 111111111111 1111111111111 111111111111 1111111111111 -

( 982 )

(References) ;

.1998.

XU Fu-xing. Geological exploration instruction of seep-
age burst section of Jiang Cheng [R]. Wuhan: Yangtze
River Water Conservancy Committee Exploration Of-
fice, 1998.

[2] , .

l. 22001,23(5) ;557 - 562.
WU Chang-yu, DING Jin-hua. Failure mechanism and
treating performance of seepage burst section on dike of
levee project of Yangtze River in Jiu Jiang [] ]. Geotech-
nical Engineering College Journal, 2001, 23 (5):
557 - 562.

[3] . 98 [R].

,1998.

YU Jian-ping. Geotechnic test instruction of * 98 seep-
age burst section of Yangtze River shank dike in Jiu
Jiang [R]. Wuhan: Yangtze River Section Institute
Earthwork Research Bureau,1998.

[4] . [R].

,1998.

JIANG Shu-hai. Test instruction of permeability coeffi-
cient and seepage deformation[R]. Nanking: Nanking
Water Conservancy Science Research Institute Aqua

Work Research Bureau,1998.

. (0+000~2
+911.5[R] . : . 1995.
Jiujiang  Water  Conservancy  Design  Institute.
Metropolitan district flood control engineering design
instruction (0+000~2-+911. 5)[R], Jiujiang: Jiujiang
Water Conservancy Design Institute,1995.
.GB 50286—98,
[s]. : +1999.
National standard in the People’s Republic of China.
GB 50286 — 98, Levee engineering design specification
[S]. Beijing : Chinese Plan Press, 1999.
[M].
,1992.
(M.
,2000.

[9] SIDDALL J. Probabilistic engineering design., princi-

pal and applications [M ]. New York and Basel: Mar-
cel Dekker, INC, 1983.

[10] ALFREDO H-S, WILSON T. Probability concepts in

engineering design [M ]. New York: Hohn Wiley &.
Sons, 1984.

[11] ZHANG Wo-hua, CHEN Yun-min. JIN Yi. The

method of probability analysis for breakwater stability
[A]. Proc of Coastal Geotechnical Engineering in
Practice [C]. Rotterdam Brookfield: A A BALKE-
MAN, 2000, 1:399 - 405.



