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Influence of drawdown of reservoir water level and
rainfall on Xiaping landslide stability

ZHANG Xiaran', YIN Kunlong', LI Ye’, XIA Hui', FU Xiaolin’
(1. Faculty of Engineering, China University of Geosciences ( Wuhan) , Wuhan ,Hubei 430074, China;
2. Intitute of Geological Survey,China University of Geosciences ( Wuhan) ,Wuhan, Hubei 430074, China;
3. China Institute of Geo-Environment Monitoring , Beijing 100081, China)

Abstract ; There are many landslides developed on the bank of the three gorges reservoir. Affected by the
variation of the reservoir water level and rainfall, the stability of the landslides is in change. The Xiaping
landslide in Wanzhoudistrict is taken as an example to study the variation of the stability of the landslide.
Analyzing the stability of the Xiaping landslide during the water level drops from 159 m to 145 m with the method
of the limit equilibrium method and probability analysis. The present value and the expected value are taken into
the consideration when set up the reservoir drawdown. And the rainfall condition of once every 50 years is
related to rainfall and the duration of rainfall. The results showed that: 1. The stability of the Xiaping landslide
decreases and the failure probability increases with the increase of the rate of the reservoir water level. 2. The
greater the daily rainfall becomes, the faster the stability of the landslide decreases, during the same rainfall
time. And when the decline rate of the reservoir water level and the single total rainfall are same, the longer the
rainfall last, the worse the stability of the landslide. 3. When the total rainfall is certain, the increase rate of the
failure probability goes slow and the decrease rate of the stability goes slow, with the increase of the rainfall

duration. 4. Analyzing the stability of the Xiaping landslide from two aspects of qualitative and quantitative, the
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state is the worst, which can be divided into the low risk and general stable state, under the conditions that the

rate of the reservoir drawdown is 1.2 m/d and the rainfall duration is 14 days.

Keywords : three gorges reservoir; landslide; rainfall; failure probability
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Fig.1 Geological profile of the Xiaping landslide
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Table 1 The rate of the reservoir drawdown

T IKAN A Ak TR KA/ (m - d ")
1 159 m [% % 145 m 0.6
2 159 m [& % 145 m 1.2

BrE B2 9,159 ~155 m &R FFE 1.0 m;155 ~151.4 m #%:3
KEHTFE1.2m;151.4 m~145 m B R T 1.0 m,

3.2 B

Rif T 175 PR o T M R O 1) B LR R U M ME AR
AR RARAS | R T A5 I 3 A A R, B AR A B
BB RO AT X AR B i A2 E0 0 1A A5 ik
N o8 T S 5 1 TR A £ . VAR A TB B T BRI R T
RS SR DG o B RN B BN R R B AT
A T 224 A R 5 B K I, — 5 40 R RN 9B AW M
T3 — R4y BE TN SRS s A B W AR i AR 1 R 2, BT
B M FAR U TR A T R T g HE AR, B
T B R R B ¥ R A TR R 2 5 TR AN T SR OK
PLTE 159 ~ 145 m By B BEAE 10 4 ~ 6 J 1 [a], X3 B
B0 RN LLR T AT 1

(1) BAYR P W

FRHETT M X 1960 — 2013 4F: 54 4F N B 7R 4 48 11 F1
Kok W 58 i B 3 T, 4 ~ 6 H W], 50 4R — 8 [ R
FEAH — M7 280 mm £ 45

(2) BAYR B W R 252 1 ]

B2 TN IX 54 49 4 ~6 F 3 [ [ 9 15 22 K 8K
HHBRE LR

10

st
6|
X,
2k
0 H H H nllonlln
3 45

12 6 7 8 910111213 141516
FENTRFERR B/ d

2 AMIX 54 FFEmFRE R E 53R

Fig.2 Duration and frequency of rainfall in

Wanzhou district during 54 years
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Table 2 Calculation conditions of rainfall
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Table 3 Shear strengthparameters of sliding surface
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Table 4 Failure probability of landslide with
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Fig.3 The probability distribution function ofthe
landslide stability coefficient at the velocity

of water level drawdown of 0. 6 m/d
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Fig.4 The probability distribution function ofthe landslide
stability coefficient at the velocity of water

level drawdown of 1.2 m/d
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Table 5 Failure probability of landslide without rainfall( % )
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Table 6 Parameters of the Xiaping landslide
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Fig.6 Landslide stability coefficient at the velocity of
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Table 7 The minimum value of stability coefficient
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