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3D limit equilibrium method for slope stability and its application
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Abstract In this paper a three-dimensional limit equilibrium method is presented for stability assessment of the slope with distinet spatial features,

Four types of sliding surfaces can be used in this method, namely, the known discontinuity, sphere, rotational ellipsoid, and composite surface.

The user of the program can easily select the possible sliding surface with the help of his experience. Calculation can be conducted on a series of

sliding directions possible from the engineering viewpoint. Seepage and seismic forces and other factors are considered. An example of analysis of

a reservoir bank slope displays that the proposed method is suitable for 3D treatment.
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Fig. 1 Sliding body and coordinate system
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Fig.2 The column and forces acting on it
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Sphere determined by two points in a vertical plane
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Fig.4 Sphere determined by 3 points and a value d
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Fig. 5 The composite surface
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Fig. 6 The plan of the sliding hody
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Fig. 7 The crosssection 1- 1 and local sliding body 3- 3
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Fig. 9 3D middle sliding surface
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Table 1~ Strength parameters of sliding surfaces

Sk ¢ /' kPa /(%)
B K B K i 7K AE K
B 15.0 20.0 20.0 23.0
JE T 15.0 20. 0 23.0 25.0
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Table 2 Physico-mechanical parameters

WA : 2/ (KN*m™ %) c ¢
FIRZE WAIZEE  /kPa /(°)
ol 20. 58 21.56 20.00 28.00
vy 20. 58 21.56 25.00 28.00

4.3 HERANBTKAE EAREFHGRE

THELR T it R KA (4 B BT FE KA N
165, 200 m I [ R KAL) 765 AN 3 X PN B 40 Af

T K ) MR B . A& HdL ) R
RN

Hj= Ky* C.* a* W
Hep Ky NAKCFRME RS, BK, = 0.05; C. NEE
HRMREL B C. = 1/4; a NINIEEE A REL B a=
1. 0; Wy MR E A,

TSR B RE T 3 AN B2, BV 1- 148,2
28I 1- 1 85 2- 2 BRI 6), B
IS R 3 J7 1) .

4.4 BERHIMIRK

(1) BEARMENE 1A
HEARNE VAR TR I R SR ANV 82 T T2 B 3 1
(2) Jay iR 1A

FE Jry R A RS s 4 b, AN 222 56 A i L
TS FIWT, 76 1- 1350 B 340 AL Al As (WHE
6) # AT BE R AT AE MR b3 A A, Ao, A5 BT S
B 7K TR 43 50 413, 325, 220 m, ‘e AT TR = 20 51
275,251,220 m . Ay, A, As 20515 B SRR T 34
JREHAAR R, B 3- 1,3- 2,3- 3(3- 3 WE 7), #%ERIE
T REE I, d(d < a, B 3(b)) BUASFE 18, 5
TR JR S v A [ 2R 51, A4 s 1 %o 85 7 e B ¥ 1D )
4.5 BEEAMBEREMITHE

MR R E RORE, SEHE: O
HH T RS /S T WS IS o T A AR E M, @R00 m K
P72 4 R EE T 165 m KA R X6k B 561 1) 22 45 &
B, HP T 5 B ARG T R AR, 200 m Hb R KA
[IEL 160 m K ALTH . BB, bR A5 & — i
. X R R AE SRR LR A3 B 1) 2 4 R B ER 3
Fis .

XTI R T 2, S /N 2e 4 RO 1. 243, B RiT
HHRE, 2- 2 J51E), KA 200 m PO . R TR AR
&, /N4 ZEON 1. 191, 3BT A HUE, 2— 2 51,

200 m AKALTEHL .
MG R AT LR B, B VE T AR &R AT Lm0
AR, A B RIRRETE .
#*3 BEMBAERREEREHR
Table 3 Factors of safety for the global sliding body

/m T e e = R, ! IE:
R K= 005 IR K- 000
E= "0 = 1/4 E= 25 = 174
1- 148 1.463 1. 401 1.444 1.383
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2- 24 1.377 1.322 1.336 1.283
1- 128 1.409 1. 346 1.385 1.323
200 FAargk 1,509 1.438 1. 356 1.298
2- 24 1.297 1.243 1.241 1. 191
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