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Two-dimensional and three-dimensional limit equilibrium
analyses of complex slope stability

TAN Wen-hui, XIE Mo-wen, CAI Mei-feng
(Department of Civil Engineering, University of Science and Technology Beijing, Beijing 1000831, China)

Abstract: In current slope engineering, 2D limit equilibrium method is widely used. But it isn’t enough for slopes with complex
conditions of geology, groundwater, rock structure etc. 3D effect is ignored in 2D analysis, while it has great effect on complex slopes.
However, 3D limit equilibrium method is not perfect at present. Therefore, a synthetical method of using both 2D and 3D limit
equilibrium methods is proposed to analyze a practical slope stability. The result shows it is a good method for complicated slopes.
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Fig. 1 Geological subarea of open pit mine
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Table 1 Strength parameters of rockmasses
i EHE KRS MBS
/KN+m? c¢/MPa el (®)
KRRERE. A%E (ZC) 2700  0417~0.50 39
KIS . KLATHRE (EX) 2477 0617~074 235
ERBEHEAIRE (AIST) 2630 0617~0.74 41
HMEATE (Fo) 28.50  0.833~1.00 40
WAEZHKARE (AS™) 2630  0617~0.74 41
BARF KA KEMa) 2609 0.433~0.520 2
RALREM 26.04 0.587~0.704 49
ERBRAHKE (Mp) 2629 0.467~0.560 44
Fi 1R 20.00 0.28 28
Fu 2 20.00 04 32
FR§E 20.00 04 32




41l S SRUEREnN g5 =S NRPEMTE 51

700

560 =

420

wmE/m

280

140 {

0

0 140 280 420 560 700
BEB/ m

B2 RUBLFENERRASRLRH
Fig.2 Ciritical slip surface and factor of safe in optimized slope
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Table 2 Safety factors of 2D and 3D limit equilibrium

analyses
A () #X BE ABEHHE AHE+K BEHEHK
—Hg 1677 1.585 1273 1.205
51 TF4715
=4 2.080 1.900 1910 1.780
ZH 1563 1.481 1221 1.151
L30T s0 =4 1880 1.680 1.660 1.500

B® 2 0, A SR HARERER
ZHESMBUNRERLED 11 %~33 %, TEIRK
B, ZHSNBHPZLREBRRIT T RRE
4.5 %~6.8 %, =ESMBHBIREREER R
FRFK 9.6 %~15.7 %, MEBHEAFE - EHZER
HIEE S %EL, =R ERETRK 8.6 %~
10.6 %A A HFKRIERME 4N T2 REFEK
20%Eh, T=EMREREFEK 8.1 %~11.7 %;
WEMKEFEH TE - ENZLRERE 27 %
KA, N EREER 14 %~20%EH.
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