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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 threedimensional slope stability analysis. 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 interr column forces has been reduced, compared to the other 3D methods commonly used. 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.2 Forces applied on a column with vertical interfaces

BE Rl —F %M (2= W) B P, XA 2
MRFRIR AT, BOE @ I — DN TR OP= k= Wi
(B 3(a)); @FE xoy VI AP E P 17 ]
MR, FEERME A (B 3(b) ), e B A TR R

k= k 2:2001 3
A=- Nk z < (3)

o€ @h & —AR% N E R A PAZ
PCHIASKIRRRFIE, =430 A4 B T LA T AR AN ) B 45 4 5E 4
KRR, AR AR E OR K BN, R E @I 1R
A1 M LEGUE R, B W AR S B R BR
(S W 2.2 75), AS[E 8o A TR B E H A 2 2L
LA RBERZER .

N; =

¥ 2001 4
o
@ B0 i
l,o %:k‘z
/| z
A=K o) B ®

3 RBEMEYIAT Sxo FERHRES PHSHERK

Fig. 3 The distribution of the shear forces T applied

on the column base
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Fig. 4  Projection of the forces of a column on direction S
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Fig. 5 An illustrative example with an ellipsoid failure surface
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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
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Table 3 Calculated results for the asymmetric wedge

0 il SR
K F
1.2 0. 428 1. 143
1.1 0. 404 1. 147
1.0 0. 380 1. 151
0.8 0. 340 1. 158
0.6 0. 306 1. 163
0.4 0. 278 1. 167

4 RIS
4.1 REHFZRKBIE BREE

RAEM oK sLuk T 55 Jia 3 ) 3 0 72 b, 556 m
oy D LB N T TR N VA A Sl NI TR0 67
PR T YA L i S AN FLAN S B0 B B R R

DB R T 2 PO BY 28, AR 3t i o) 1 7 T % e
B, R T AR D 1 AR R . AR =GRS,
HHC g R T, 7 oy TUA DU %R0 N 5 A T 72 (5 A
3ANHITE WL 7), W AYIER )22 dR bR N 4 7 . AR
HEAHE BRI RLR AT, 2B BN 8 B =4EE LA .
SRS P8 T R KAL A7 R F=0.824. EXf
HITHT 1 22 9 3B ANEAT 4o MY, AT S8 3R 43 i e
Rz 4 230N 0. 885 .

E7 REHFZRBHR

Fig. 7 Landslide analysis of Tianshenggiao Project
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Fig. 8 A plan view of the Tianshengqiao landslide
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Table 4 Parameters for the landslide materials of Tianshenggiao Project
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Fig. 9 22D analysis for Hongjiadu intake structure slope
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Fig. 10 3D analysis for Hongjiadu intake structure slope
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Table 5 Comparisons of the original and optimized parameters for
the controlling points
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