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Stability analysis of slopes under drawdown condition of reservoirs

ZHENG Ying-ren, TANG Xiao-song
(Dept. of Architecture & Civil Engi ing, LEU, Cho g 400041, China)

Abstract: A lot of paddle slopes will be formed after the impoundment of a reservoir. After that due to the permeation of water
the inundation volume increases, and it will would lead to the decline of effective stress or sliding resistance and the strength of
partial sliding zone. On the other hand, under the drawdown condition of the reservoir, the excess pore pressure will be
produced for the sake of the lagged effect of the declining underground water. So the stability of the slopes will be influenced as
well. The stability analysis of slopes under the drawdown condition of reservoirs is a new important subject. The achievements
of this aspect in recent years were concluded, and a comparison between the analytic and the numerical solutions under the

drawdown condition of reservoirs and the inaccuracy of location of phreatic surface determined by the empirical generalization

stability analysis were studied.
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Table 1 The calculated results of seepage
NI KB
AR — e ™ 546m  462m  700m  §2m  138m 32m 1862m 20387m
T A AL 25 2 0.00 1.74 7.76 12.87 16.99 19.18 21.53 22.81 24.07 24.25
AP s/m 0.00 2.04 7.33 11.62 15.58 17.72 20.16 21.58 23.47 2547
% 0.00 14.71 -5.87 -10.76 -9.05 -8.24 -6.75 -5.70 -2.56 4.79
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Table 2 The calculated results of safety factor
et KAV 1
Gy 65 m 62m  59m 56m 53m  50m 47m 44 m 41 m 38 m 35m
GEO-SLOPE F¢/¥-(SLOPE/W
1.692 1. 1.4 1.35 1.271 1.1 1.141 1.151 1.132 1.1 1.124
il SEEP/W H840) 69 556 58 359 88 5 3 09
PLAXIS I 1.738  1.628 1.500 1.398 1.294 1.221 1.162 1.117 1.093 1079 1.082
% 272 463 288 287 181 278 184 295 -345 271 -3.74%
# 3 FEMEKKATREEMITHERE
Table 3 The calculated results of declining speed of reservoir drawdown
AKAE R % (m = d ) 0.4 0.8 1.0 1.5 2.0 2.5 3.0
b i 1R E g 0.978 0.937 0.925 0.909 0.898 0.892 0.890
E PLAXIS A7 PR JCHE 0.998 0.961 0.950 0.937 0.929 0.922 0.919
1% % 2.04 2.56 2.70 3.08 3.45 3.36 3.26
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Table 4 The calculated results of different permeation coefficient of soil
BiEFHUm - d Y 0.1 1.0 1.5 2.0 2.5 3.0 3.5
@A By LR 0.890 0.996 1.024 1.041 1.054 1.065 1.071
£ PLAXIS {7 PRICHE I 0.919 1.025 1.047 1.070 1.078 1.082 1.097
R 2E1% 3.26 291 2.25 2.79 2.28 1.60 243
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Fig. 10 The location of seepage in the land by empirical

gemeratization

1T AE e b TR KA R R b 2 R
BB IEAR A, 17 H 2 IO K R R3] — 5 s
Ja A R RN o 0T IR RS 28 50 WE A 1 5
I T B R0, G FUR KA T B 31 d I
R4 8. Pk, R 5 (HEoKEM, A%ER
FUBK Iy g 5Em) B v LU, H a0
WA 30 i T B AT RS2 L 2 B 43 B A9 KL R
B2 30 m i 2 RETHSLET R T T 1.273, i
P 4T W S L D B QN [ R F /e S R = R G

AEOHIELE Sy 1106, PIE Z MR ELE 10%LL L,
P, e BRI TR AT v ¥ i e b . Bl
11 22060 7 23 RSB A F 3 45 m i, 3&AS )
T TV B0 o 7 92 A 0 0 3 TR T s
EEL, B Ga) BEEEALE R ), AN
KEAE: B 11 (b) B e s dugii s s, -
W HEAK A B 11 (b) i mifr ¥ s T 11 (a)
w2 i A
F5 EREHTIAHR2RITHEER %

Table 5 The calculated results of safety coefficient of slopes

AT S 7K A 0 B PLAXIS FiJF

/m BT Mk 2k
60 1.782 1.782
55 1.587 1.628
50 1.396 1.482
45 1.263 1.366
40 1.163 1.291
35 1.121 1.258
30 1.106 1.273
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Fig. 11 The location of phreatic surface and sliding surface
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Table 6 The calculated results of safety factor of slopes

WA K AHIEFLE # 1R LUK IE T i i
A% 5 1 /m AR 1 mid 2 m/d 4 m/d

60 1.782 1.782 1.782 1.782
55 1.415 1.486 1.474 1.442
50 1.209 1.334 1.326 1.315
45 1.076 1.220 1.201 1.190
40 0.967 1.138 1.125 1.096
35 0.906 1.102 1.087 1.070
30 0.883 1.085 1.078 1.057
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Fig. 12 The relationship between the water level in the front of

slope and the safety factor
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