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Limit Analysis Method of Soil Slope Stability
Based on Equidistant Circular Slip Surface

1 . 2 .. 2 1 1
WANG Gen-long s MEN Yu-ming"y, CHEN Zhixin's, WU Fa-quan, QI Sheng-wen
(1. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2. Schoolof Geological Engineering and Surveying, Chang anUniversity, Xi an 710054 Shaanxi, China)

Abstract Based on the simplified assumption of equidistant circular slip surface, the model of limit analysis for
soil slope stability can be established, the formula for computation of safety factor can be obtained when the
theory of soil plasticity limit analysis is used. The method had considered not only the effect of the energy
dissipation rate produced in the slip surface, but also the effect of the work rate produced by selfweight, seismic
force and pore water pressure. It is a modified method of soil plasticity limit analysis and can be used to evaluate
the stability of soil slope.
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Fig.2 Distribution of External Loads
Fig 1 Model for Slope with Equidis tant Circular Slip Surface

M

Din = Elcv;-cos ¢ an
=1
_ . cos(P—ari)
Vi — Vil COS(()D_OQ) (8) 4
’ a[:ali(iil)a’ (8)’ FWexl:Dim . (10)
1 Vi (e} (11)’
_ cos(P—a)
Vi (ﬂof Oll') — n n
oS cos (P— ) F:[ZZCViCOS(P/ZWiVi sin(a; — P)] +
Vi — — 9 i=1 i=1
COS[(IO Q + (l 1)(1] n n
[ Zlcv,' cos ¥/ ZE[\/[ cos (0, — )] +
=1 =1
(Zlcvicos(P/Zuivilsinq’) a2
’ A i=1 i=1
(12) Vi
- R (9) Vi ’
+
+ 3



181

1
Tab.1 Formulas of Safety Factor
in Different Working Conditions
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Fig.3 Geometrical Model of Computation Profile
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Fig. 4 Mechanical Model of Computation Profile
2
Tab.2 Data of Computation Profile
Jm2 /7 7/ /
(kN *m™— %) (kN °m™ D) k Pa
1 3.677 15 18.8 69. 130 42 29
2 13.350 09 18.8 250.9817 29
3 24.459 03 18.8 459.8297 29
4 31.241 56 18.8 587.3413 29
5 34.83148 18.8 654. 8318 29
6 34.393 83 18.8 646. 604 29
7 29.618 99 18.8 556. 8369 29
8 20. 865 21 18.8 392. 266 29
9 10. 293 42 18.8 193.5163 29
10 3.419 247 18.8 64.2818 4 29
/O /m e e g
1 20 4.13 9.7 63.0 43.0
2 20 4.13 9.7 53.3 33.3
3 20 4.13 9.7 43.6 23.6
4 20 4.13 9.7 33.9 13.9
5 20 4.13 9.7 24.2 4.2
6 20 4.13 9.7 14.5 —5.5
7 20 4. 13 9.7 4.8 —15.2
8 20 4. 13 9.7 —4.9 —24.9
9 20 4.13 9.7 —14.6 —34.6
10 20 4.13 9.7 —24.3 —44.3
3
Tab. 3 Calculating Results of Safety Factor
1 Morgenstern-Price 2.096
2 Spencer 2.079
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