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Stability of reservoir bank slope under water-rock interaction

LIU Xin-rong, FU Yan, WANG Yong-xin, HUANG Lin-wei, QIN Xiao-ying
(College of Civil Engineering, Chongqing University, Chongqing 400045, China)

Abstract: Periodic impoundment and drainage of the reservoir water will be implemented as planned after the Three Gorges
Reservoir operation. The rock masses which constitute the reservoir bank will have lithology deterioration under “saturated water-air
drying” water-rock circulation function, which will further constitute a great damage on bank stability. An experiment models the
process of water-rock interaction on reservoir bank under reservoir water fluctuation with sand rock as a representative. And the result
of the experiment is applied to numerical stimulation of the stability of reservoir bank under water-rock interaction with FLAC. The

deterioration rule of sand rock’s shear strength under “saturated water-air drying” water-rock interaction of reservoir water is

concluded, which provides a favorable evidence for the bank stability analysis.
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Fig.2 Analytical flow chart of FLAC

$\%

() N=0~2516,c=14.05~1.0 MPa, p=39.39° ~20.01°

P\%

(b) N=2 837, ¢ =0.8 MPa, p=20.01°

P\%

()N=3199, c=0.6 MPa, p=20.01°

P\%

(d) N=4067, c=0.2 MPa, p="20.01°

% i‘h@sﬁ;

() N=4 370, c=0.08 MPa, ¢ =20.01°

() N=4477, c=0.04 MPa, p=20.01°

3 BEHEXITRE
Fig.3 Graph of plastic zone

4 4 &

(1D WAE=NRE, B8RSR “HK-
W7 IR E T D 2 P i e A (e,
T TR WA A R R A B A AT B,
DV At LR AN TS A AT T, BE TS
JPE SR R E P

(2) BRI AT PR R 7 80 5 00 RN B2 11 T B
A, itea AR IRE R s —SREILS



616 Fer +

71

2 2009 4F

HK-EIEMERTS, AR5 T ¢ M EERE M o B
TEA N B2 A X c=¢, —aln(N +1) .
¢=(ﬁe’7N+/l)goo (Hrh, a. By oy~ ANiERE
TR0 A R 20 o % A XAME ] LU LR 5 5
SR b, e AR ot s A b,
TERE I e 2 b i Ar E H R AT . T B4
M, PAEAURER 15 WOK-ETEAER TS
FE0, W LA KR E R A A )
SRR, o AR T K KIER T b7 kA6
D AT M e S ) B B M A, DR R K
X H AN R IAE 55 A B
TR, BRI SRR (B, A
J15 IR EAERD

(3) MR AR T RS )R B,
G5 B U 23 B B0 PR 5 L AT T RSUE I
Br, BUERHULIRRN], SBmb s T e 4 A
TUOK-EEIMERA TR ELEENEX, H R0,
IR DR TT R P B et 7K - AT A T 38 B 1) 28 2 32
WIR ST — AN E R . B RAT % I
085 B — AN EM S RN PR, B0 () A
(2 AT SEbrad s TR et

(4) B Jrehb g i 52 K - IR I i A 3 22
FE RN KA ARG (e Flp ) Bmy, JFHAEZE
PR E: TP 2% B R K -5 A H R i P 3% A AN 2 K 76
Mo SR, U ARAR S AR R R 2R I S 59 %
Jz, IR SRR TR R 55 K S SOn] REAL T K T s
Wi PR X 45k, LR g S P B AN S AR 5, T
HAE AR Z 228, AR A
W2 PEIKIK A ARIAE R IR ek S8 e 2%, HAR e
PERT T BERE iR o

(5) FifidE = URIEIX FE/K AN Bk, P DX V%
1 PR R SRR P I R AR A A DT o I A I 5K -
FARIMERPLEIRETL, AT A RIS ELE AR
ZAE T IR AEIME RS, DL EAH 156 2
0, AT RENS ST 4 1 A W B v TARR AR i
R -

2 % 3 MR

(1] &L, SKIBRE. KA B A LR 1) 52
[7]. "Rl kefeEdR, 2000, 39(5): 126—128.
TANG Lian-sheng, ZHANG Peng-cheng. Influence of
chemical damage of water on elastic modulus of rocks[J].
ACTA
Sunyatseni, 2000, 39(5): 126 —128.

21 wiEA, ERHEL K-GEAE RIS AR AR TEREA ) 7

Scientiarum Naturalium Universitatis

(6]

[7]

(8]

BN R[], HOERBL2EHERE, 1999, 14(5): 433—
439.

TANG Lian-sheng, WANG Si-jing. Progress in the study
on mechanical effect of the chemical action of water-rock
on deformation and failure of rocks[J]. Advances in
Earth Sciences, 1999, 14(5): 433 —439.

. K- RN ) A RO T[] A
J1%5 55 TREEAR, 2000, 19(5): 681—68.

TANG Lian-sheng. Mechanical and environmental effects
of interaction between water and rock or soil[J]. Chinese
Journal of Rock Mechanics and Engineering, 2000,
19(5): 681 —68.

JRIERTE, KM, WAL, 5. WKBCE T A
(KR 5 B 7E 15 N T[], A0 70 2 5 T RE A4, 2003,
24(1) 33—38.

ZHOU Cui-ying, DENG Yi-mei, TAN Xiang-shao, et al.
Experimental research on the softening of mechanical
properties of saturated soft rocks and application[J].
Chinese Journal of Rock Mechanics and Engineering,
2005, 24(1): 33 —38.

BB, e, A, AR IR RN A A s
BRI T[], A A D2 5 TREAER, 2003,
22(10): 1581 —1585.

GE Xiu-run, JIANG Yu, LU Yun-de, et al. Testing study
on fatigue deformation law of rock under cyclic
loading[J]. Chinese Journal of Rock Mechanics and
Engineering, 2003, 22(10): 1581 —1585.

FEIEBE, XZF, XM, A5 8578 E A L)
MR, A TRESR, 2001, 23(3): 292—
295.

XI Dao-ying, LIU Yun-ping, LIU Xiao-yan, et al.
Influence of fatigue loading on physical mechanical
characteristics of rock[J]. Chinese Journal of Geo-
technical Engineering, 2001, 23(3): 292—295.

TR BT b A AT 5 s R B 7 [0]. 4+
J12#, 2000, 20(4): 340—342.

WANG Guo-min. Experimental study on deformability
and strength of soft siltstone[J]. Rock and Soil
Mechanics, 2000, 20(4): 340—342.

GB/T 50266—99 TR AR JAbrdE(S]. dbxt:
[ VR Rk, 1999.

THE 6271



53

KR

IR A ELATE RS PR R I A2 TR S Wit 7

(]

[10]

(11]

TR, JRKIL, SZBHE. /KP4 22 AR TE R
FHE[]. 1%, 2004, 25(8): 1311—1314.

CHENG Qiang, ZHOU Yong-jiang, HUANG Shao-bin.
Distortion and failure character of excavation slope in
approximate level red beds[J]. Rock and Soil Mechanics,
2004, 25(8): 1311 —1314.

EPUE, EXHE, FITA. LRE AT BT R
ST, A%, 2003, 24(5): 733—1738.

WANG Han-hui, WANG Jun-xing, WANG Kai-zhi.
Plastic limit analysis of slope stability using finite
element[J]. Rock and Soil Mechanics, 2003, 24(5): 733
—738.

ERE, 0, BRI, BB LB A E TR
ARG R BRAHTI]. 015, 2005, 26(8): 1258 —
1262.

[12]

[13]

[14]

WANG Jun-xing, LI Ze, CHEN Wei. Lower bound
analysis of soil slope stability using finite elements
subjected to pore water pressure[J]. Rock and Seil
Mechanics, 2005, 26(8): 1258 —1262.

NGUYEN T S, BOGESSON L, CHJIMATSU M, et al.
Hydro-mechanical response of a fractured granitic rock
mass to excavation of a test pit-the Karnaishi Mine
experiment in Japan[J]. International Journal of Rock
Mechanics and Mining Sciences, 2001, 38: 79—94.
REJED B D. Hydromechanical effects of shaft sinking at
the Sella fields sites[J]. International Journal of Rock
Mechanics and Mining Sciences, 2001, 38: 17—29.
INDRATNA P G, RANJITH G W. Single phase water
flow Geotechnical and

through rock fractures[J].

Geological Engineering, 1999, 17: 211—240.



