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Application of strength reduction and gravity increase method
in three dimensional slope stability analysis

CAO Yun', XIAO Wu®

(1. Department of Architecture, Nanjing Institute of Technology, Nanjing 211167, China;
2. Mid-South Design and Research Institute for Hydroelectric Projects, Changsha 410014, China)

Abstract: By applying strength reduction method and gravity increase method with the destructive criterion of the
slope deformation variation tendency to stability analysis in 3D high slope of the hydroelectric station, the potential
failure of 3D-sliding block and the corresponding factor of safety are obtained. Compared with the results of the
generalized wedge method, the stability of the slope is evaluated.The result indicates that with the destructive cri-
terion of the slope deformation variation tendency, the stability anylysis of 3D slope with strength reduction
method and gravity increase method is rational and feasible.
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Table 1 Mechanics parameters for the slope

y/kN-m~  C/MPa 0/(°) E/GPa u
Py 28.8 2.0 52.4 18 0.23
PR 28.2 1.8 52.4 18 0.23
D;? 27.5 1.6 50.2 16 0.25
Ds' 27.2 1.5 48 15 0.26
Qe 23.2 0.3 35 1 0.3
0.25 21.8
1.2
(The Generalized Wedge Method)
MONASH
——GWDEGEM
200 m
A—A
7 Fio Fy
1
GWDEGEM A—A
Fio
1.35
VI
IX 0.408
GWDEGEM
1.05
1.3
1.3.1 BRI E S E I ik R A RIE
Duncan(1996)!"

72720

T4, ¥
£
iy

w7 1 600 555 A 11 (B A

1 A—A

S A L (5 KB
A AT
7 1810

Fig. 1 Generalized geological model for the typical section A-A
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Fig. 2 Finite difference mesh of the 3D high slope
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Fig. 3 Thecurveof o/ FyFy by strength reduction method
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Fig. 4 Shear strain increment distribution of the slope on the
typical section by strength reduction method
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Fig. 5 Shear strain increment distribution of the 3D high slope
by strength reduction method
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Fig. 6 The curve of J/ F,4~Fj by gravity increase method

ol fes e 34 3

7
Fig. 7 Shear strain increment distribution of the slope on the
typical section by gravity increase method
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Fig. 8 Shear strain increment distribution of the 3D high slope
by gravity increase method
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