29 11 Vol.29 No.11
2007 11 Chinese Journal of Geotechnical Engineering Nov., 2007
1 * 1 2
Q. 300072 2. 443002)
TU457 A 1000—4548(2007)11—1642—05
(1965— ) E-mail:

hu_xinge@ctgpc.com.cn

2D and 3D stability analysis of landslides in reservoir areas and its application

HU Xing-e', L1 Ming-chao', XU Chang-yi*?
(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. China Yangtze River Three Gorges Project Development
Corporation, Yichang 443002, China)
Abstract: The topography, sliding surface and ground water level of landslides in reservoir areas would appear with complex
geometries and typical 3D features. To evaluate their stabilities more rationally, the analysis could be adopted by use of 2D
residual thrust method and 3D limit equilibrium method under the same condition. For a practical example from a reservoir area,
some aspects were processed by 2D and 3D methods respectively, such as the inversion of two strength parameters, the
calculation of stability factors in various typical water levels of the reservoir, and the sensitivity analysis of stability factors
under the condition of rising and drawdown of water levels. It was indicated that 3D method was more rational and more
objective than 2D method. And, through the integrated analysis of the 2D and 3D results, the better conclusion of the slope
stability could be gained. Therefore a better way to evaluate the stability of landslides in reservoir areas would be proposed.
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Fig. 3 Boundary condition of 2D sliding failure
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Table 1 Criteria of the slope stability
K F,
>1.10 >1.15
1.05~1.10 1.10~1.15
1.00~1.05 1.05~1.10
<1.00 <1.05
2.2
c 9
67.0 m 1.10

1.15 2
2

Table 2 The backfigured results of two strength parameters

c/kPa o(=)
K=1.10 25.0 22.0
F=1.15 19.0 22.0
c=225
kPa @=22.0° ¢ =19.6 kPa
@ =204°
2.27 t/m* 2.39 t/m®
2.3
3
1299.3 m 56
55
56
x y
x y
4 5
1196.07 m
567.23 m
20.0 m 1167
Oy Yzdw
13

4
Fig. 4 Boundary condition of 3D sliding failure
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Fig. 5 3D model fordivision of the slope 0up>45
ayp<45°
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Table 3 Calculated results of slope stability under the normal 3 175.0 m 7
conditions tup 38.6° 67.0m
/m 175.0 m
K F, 6
135.0 1.078 1.152
145.0 1.076 1.156
156.0 1.071 1.161 6
175.0 1.067 1177 Fs 1120 m
180.4 1.066 1.185 175.0 m
2.4 1120 m
1120 m
[9]
2
1 175.0 m 1450 m
7d 10d
67.0 m 175.0 m 15d 20d o
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Fig. 6 Variation of the slope stability under the rising conditions of 145.0 m

water level

Fs



1646

2007

4

Table 4 Slope stability results under the drawdown condition

7d 10d 15d 20d
K 1.007 1.011 1.016 1.019
Fy 1.104 1.111 1.123 1.136

2
135.0 180.4 m K
1.07 F 115 117

Fs
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