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Experimental study on reservoir landslide
under rainfall and water-level fluctuation

JIANG Qiang—qiangl’ 2 JIAO Yu—yongl’ 3, SONG Liangl’ ‘ WANG Hao', XIE Bi—tingl’ 2
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Faculty of Engineering, China University of Geosciences, Wuhan, Hubei 430074, China;
4. Guizhou Provincial Communications Planning & Survey and Design Institute Co., Ltd, Guiyang, Guizhou 550081, China)

Abstract: Due to rainfall and water-level fluctuation, deformation increases on a large number of landslides , which create severe
geologic hazards problems in Three Gorges reservoir area. The study of influence factors, deformation evolution rules and instability
conditions of reservoir bank landslide is conducted by physical modeling test. Taking Huangtupo riverside slump-mass No.I as an
example, a typical reservoir landslide in the Three Gorges Reservoir area, , a series of model tests of landslide was carried out by
taking into account the induced factors such as water level fluctuation, rainfall and their combination. Test results show that the
deformation mainly locates at the front edge of the model slope during water level fluctuation. The deformation acceleration stage
occurs during the decline of water level, and the deformation rate is directly proportional to the water level decline rate, while
deformation is relatively small with rising water level. Therefore, the landslide of Huangtupo riverside slump-mass No.l is a
dynamic-water-pressure type. The model deformation shows obvious spatial and temporal zoning under rainfall. The deformation
mainly occurs when the shallow part of the model is saturated. Spatially, large deformation is generated at the front and trailing edge
of the model slope. The model slope fails from local slip failure to the leading edge failure under heavy rainfall and decline of water
level, showing a progressive retrogressive mode. Finally, the experiment reveals that abnormal fluctuations of pore water pressure and
earth pressure occur at the near-sliding stage, which can provide some reference for landslide warning and prediction.
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1
Table 1 Physical-mechanical parameters and components of model landslide
c/kPa 0/ / MPa
C, ’ C, C, "
1 21.5 100 31 2.5 1 23 19.5 100 2 560 76.0 1 0.31 0.30
1 22.0 100 17 0.5 1 14 14.0 100 26 2.3 1 0.34 0.38
=50:12.5:12.5:25:10 =56:44:10
10 20 30 40cm/d
2
2.3
2.3.1 10 100 43.02
80.07 mm/h 430 8.01 mm/h
3 3
3 2 100
1 4 m/d 8.01 mm/h
4 1 2 3 4md +40 co/d
2
Table 2 Experimental simulation schemes
1 Im/d 145m—175m—145m 10cm/d 145 cm—175 cm—145 cm
| 2 2m/d 145 m—175 m—145m 20cm/d 145 cm—175 cm—145 cm
3 3m/d 145 m—175 m—145m 30cm/d 145 cm—175 cm—145 cm
4 4m/d 145 m—175 m—145m 40 cm/d 145 cm—175 cm—145 cm
5 5 145 m +10 (43.02 mm/h) 145 cm +10 (4.30 mm/h)
6 145 m +100 (80.07 mm/h) 145 cm +100 (8.01 mm/h)
3 7 4m/d 175m—145m +100 40cm/d 175 cm—145 cm +100
(80.07 mm/h) (8.01 mm/h)
c, C=C=10 C =10
A
232 g
350
300
4
250
1 g
5 200
150
100
y zZ 50 ‘
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Table 4 Average variation rate of pore-water pressure
16 : under different drop rates
14 | :
—0— I I
12F —=— 1 ' AV, AV, AV, — AV,
—— 111 ! AV, | AV,
: 10F —o— 1V | / (cm/d) / (kPa/h) / (kPa/h) / (kPa/h)
1
~ 08 F ' 10 0.037 5 0.034 6 0.002 9 1.083 5
1
06 ! 20 0.085 8 0.070 9 00150 12110
04r i 30 01195 0.077 0 00425 15524
021 L S 40 0.166 7 0.096 2 00705 17323
0.0 e kiccetes deciicecees
145 155 165 175 165 155 145
/cm
3.2
9
Fig.9 Measured displacement at different sections varying 1
with water-level 145 cm 4.30 mm/h 72h
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