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A three-dimensional limit equilibrium method for slope stability analysis
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Abstract: This paper describes an approach to three-dimensianal slope stability analyss. It is an extension of the 22D Spencer s. The new method

allows the static equilibrium in all the three directions of the failure mass with an additional condition satisfying the requirement for moment equi-

librium. The number of assumptions made for the inter-colunn forces has been reduced campared to the other 3-D methods commonly wed. This

paper describes the results of some illustrative examples and applications in a number of engineering projects.
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Fig. 1 'The failure mass divided by columns with vertical interfaces
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Fig. 6 An example with wedge failure surface
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Table 2 Parameters of geometry and geotechnical properties for the
example with wedge failure surface

/O /O
115 45
245 45
180 10
180 60
’ pi @7
, F=1.556, 0
o @’ ‘Y] 17
1.556, 0« )
o , 1. 180,
1. 180, , 3
s N=0.4~1.2, F=1.167~1.143, 8
7 . Fig. 8 A plan view of the Tianshengqiao landslide
3 4

Table 3 Calculated results for the asymmetic wedge Table 4 Pamameters for the landslide materials of Tianshenggiao Project

o —3
! K F ¢/ MPa tan® v/ (g-em > MPa tan® ¥/(gem )
1.2 0.428 1. 143 0.0l 014 225 0.015 0.17  2.25
1.1 0. 404 1. 147 0.20 0.26  2.30 0.020 0.26  2.30
1.0 0. 380 1. 151
0.8 0.340 1. 158 4.2
0.6 0. 306 1. 163 ,
0.4 0.278 1. 167
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, ¢=230, c= 500 kPa.
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Fig. 10 3-D analysis for Hongjiadu intake stucture slope
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Table 5 Comparisons of the original and optimized parameters for
the controlling points

X y g B X y ¢ B
C 101.4 —9.8 0.5 140 101.4 —9.80.96514.0
B 187.0 25.0 0.8 7.0 187.0 36.20.99711.7
A 249.0 100.0 0.8 0.5 252.3 111.7 0.839 0.5
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