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Three-dimensional stability assessment of rock slopes based on random fields

Niu Yiwei , Zhou Xiaoping » Qian Qihu
(School of Civil Engineering. Chongging University, Chongqing, 400015)

Abstract: The stability of rock slopes is analyzed by considering the spatial variability of the rock materials
based on theory of random fields. Both the cohesion and frictional coef cient along the main sliding surface
are treated as Gaussian random elds, and the mean value, variance, covariance of the cohesion and frictional
coef cient are determined. Spatial correlation lengths and the cross-correlation between cohesion and coef
cient are obtained. Three-dimensional stability assessment of rock slopes is analyzed to obtain the factor of
safety and probability of failure of rock slope. The numerical results show that the spatial variability of
cohesion and coef cient of friction significantly affect the safety of rock slopes.
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Table 1 The probabality of failure from different methods

AT Eb i
) R AR X
W i 0 EEN e TR /%
/% A/ %
24.5°  tan5” 0.884 9  78.26 76.63 2.082
26.0°  tan5” 0.9403  66.58 64. 37 3.319
27.5°  tan5”  0.997 2 50.27 49. 67 1.194
29.0°  tan5” 1.0556  36.85 35.07 4.830
30.5°  tan5”  1.1158  22.38 21.32 4.736
24.5°  tanl0® 0.8849  64.61 64. 25 0.5571
26.0°  tanl0° 0.9403  58.13 57.35 1.341
27.5°  tanl0® 0.997 2 50.87 50. 11 1. 494
29.0°  tanl0® 1.0556  43.24 42.33 2.104
30.5°  tanl0® 1.1158  34.62 34.57 0.144 4
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