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Reliability Analysis of Excavated Slopes Considering Non-stationary
Random Fields of Soil Parameter
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Abstract: Based on the upper bound limit analysis and random field theory, this paper investigates the
reliability of excavated slopes in undrained conditions within the framework of Monte Carlo simulation.
The soil undrained shear strength is simulated as random fields. The effects of degree of non-stationarity
and coefficient of variation on the slope stability are highlighted in the parametric sensitivity analysis.
The results indicate that the slope reliability index increases with the increase of degree of non-stationari-
ty and reduces as the coefficient of variation increases. Meanwhile, the soil spatial variability affects sig-
nificantly the failure mechanism of slopes. Under the combination of random parameters considered in
this paper, the failure mode is mainly of deep failure. With the increase of degree of non-stationarity
and coefficient of variation, the probability of occurrence for the deep failure mode gradually reduces
and the probability of occurrence for the toe failure and deep toe failure modes increase accordingly.
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Fig. 4 Results of Monte Carlo simulations
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Tab. 1 Probability of occurrence for different

failure modes (3 =18°)

COV 1/ (kPa-mty b VRERMEEL VR

W/ % R/ % WK/ %

0 0 0.0 100. 0

1 0 2.5 97.5
0.1

2 0 14. 4 85.6

3 0 27.8 72.2

0 0 3.5 9.5

1 0 15.5 84.5
0.3

2 0 24.5 75.5

3 0 31.3 68.7

0 0 11.0 89.0

1 0 22.6 77. 4
0.5

2 0 28.7 70.9

3 0 34.4 65. 4

K2 FRRYEXREME (B=45°)
Tab. 2 Probability of occurrence for different

failure modes (B=45°)

COV b/ (KPa-m™y bt UREERIEL  URHS

W/ % WA/ % WEIR/ %
0 0.2 15.9 83.9
1 7.8 56. 1 36. 1
01 2 17.9 60.9 21.2
3 28.1 62.2 9.7
0 6.6 13.9 79.5
1 11.6 25.7 62.7
0.3
2 16.9 31.5 51.1
3 20. 8 33.7 45.5
0 7.7 12.8 79.5
1 12.5 21.6 65.9
0-3 2 14.5 25.0 59.9
3 16.3 28.2 55.5
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