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Influence of variation levels of soil strength indexes on the
value of slope stability safety factor
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Southwest Jiaotong University,Chengdu 610031, P. R. China;2. Department of Public Service,
Urban Vocational College of Sichuan,Chengdu 610110, P. R. China)

Abstract: Traditional limit equilibrium methods of slope stability fails to consider the influence of soil
strength indexes variability. Based on probability analysis principle of limit state, Monte-Carlo method is
used to calculate the reliability of stability of homogeneous embankment slope. And with constant safety
coefficient, changes of slope failure possibility with different levels of soil strength indexes are studied. The
corresponding relationship between safety coefficient and reliability index of the slope and changes of safety

factor with variation levels of soil strength indexes are analyzed. Results show that: the slope reliability is
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affected by soil strength indexes variability significantly, indicating sharp decreases with increase of soil

strength indexes variation levels; in order to get the slope the identical reliability, safety coefficient should

be changed according to soil strength indexes variability. The safety coefficient should be changed according

to reliability index and soil strength indexes variation levels and based on which three parameters function is

put forward.

Key words:analysis of slope stability; safety factor; reliability index; variability of soil strength indexes;

Monte-Carlo method
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Table 1 Values range of coefficient of variation

for main geotechnical parameters
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Table 2 Grade of coefficient of variation

for soil strength indexes

2 5 K7 FERI W EE 4
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K2 0.25~0.30/0.25 0.15~0.20/0.15
K3 0.30~0.35/0. 30 0.20~0. 25/0. 20
K- 4 0.35~0.40/0. 35 0.25~0.30/0. 25
K5 0.40~0.55/0. 40 0.30~0.40/0. 30
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Fig. 1 Analysis model of embankment slope (unit: m )
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parameters of embankment slope
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Fig. 2 Results for failure possibility
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Table 4 Results for different coefficient of variation

S S Fy TEEARE B REMEAR P/ %
KF1 1.263 1. 945 2.30
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K3 1.271 1.418 9. 60
K- 4 1.274 1.186 13.50
KF 5 1. 280 0.939 18.70
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Table S Results of safety coefficient

under different conditions

R R NPEEAM
KT c/kPa /()

1.0 JKF1 11 16. 48 1.108 1.117
1.0 /K2 11 17.27 1.137 1.143
1.0 /K¥3 11 18.28 1.178 1.198
1.0 /K4 11 19. 39 1.216 1. 239
.o K5 11 20.56 1. 264 1. 305
1.5 JKFE1 13 15. 92 1.172 1.183
1.5 K¥FE2 13 18. 48 1. 270 1. 286
1.5 K3 13 20.52 1. 349 1.358
1.5 JKF4 13 24.31 1.467 1.483
1.5 JK¥E5 13 23.87 1. 642 1. 687
2.0 KF1 15 16.77 1. 296 1.311
2.0 JK¥F2 15 19.52 1. 404 1. 418
2.0 JKF3 15 22.92 1.539 1.553
2.0 JKF4 15 29.12 1.799 1. 826
2.0  JKF5 15 36.51 2.169 2.216
2.5 KF1 17 17. 41 1.411 1.423
2.5 KF2 17 21. 45 1.573 1. 589
2.5  KF3 17 27.46 1.746 1.775
2.5  JKF 4 20 35.11 2.217 2.252
2.5 JKFES5 30 36. 45 2. 866 2.901
3.0 KFE1 19 18.10 1.535 1.547
3.0 KF2 19 23. 86 1.752 1.763
3.0 JKF3 22 26. 81 2. 040 2.082
3.0 K4 37 32.18 2.971 3.017
3.0 K¥FES5 60 39. 84 4.421 4. 469
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Fig. 3 Curve of relationship between mean

safety factor and slope reliability index
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Table 6 Regression parameters under different

levels of variation

g 5K i a; b; ¢ R?
JKSF 1 1 0.096 2 1. 558 1. 006 0.996 8
K 2 2 0.128 6 1.616 1.013 0.999 4
IK 3 3 0.202 9 1.517 0.978 0.996 7
IK 4 4 0.156 3 2.259 1.078 0.998 5
KE 5 5 0.092 5 3.229 1. 184 0.996 1
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