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Study of reliability for loess high slopes in Gansu area

LI Ping, HUANG Li-juan, LI Zhen-jiang, LI Xin-sheng, LI Tong-lu
(Department of Geological Engineering, Chang’an University, Xi’an 710054, China)

Abstract: In order to analyze reliability of loess high slopes, 266 natural ultimate state slopes are measured in Gansu area. According
to the characteristics of topography and lithology, the studied region is divided into 4 subareas. The correlations of ultimate state
slope height and width are given by means of double log-linear regression in different confidences for the 4 subareas respectively.
Meanwhile, 1 024 groups of physico-mechanical indices obtained from reports are statistically analyzed. Based on the above, the
ultimate state equation is built by means of Bishop's method. Reliability analysis for slopes under different confidences in 4 subareas
is carried out with the Monte Carlo method. The effects of slope height, slope ratio and variability of parameters on the probability of
failure are systematically analyzed. The results show that the slope ratio in Lintao-Yongjing subarea is smaller than 31.5° if the
probability of failure(Py) is kept within 10%. In the condition of the average coefficient of variation in Longdong subarea, Qin’an
Lanzhou-Dingxi-Huining subarea and Tianshui-Qin’an-Tongwei subarea, the maximum of P; of loess slopes is less than 10% with
safety factor(F) of 1.3, as well as Py less than 20% with Fy=1.2.
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Table 1 Statistical characteristics of slopes in the four subareas of Gansu province
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Fig.3 Statistical curves of limit state slopes between height and width in the three subareas
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Table 2 Physico-mechanical indices of loess in Gansu province
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Q pa>1.7 21 19.9 2.10 1.75 0.556 95.9 32.1 18.8 133 41.0 26.8
Qs pa<l4d 24 15.7 1.49 1.29 1.094 383 322 20.0 12.2 27.2 26.8
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Table 3 Characteristics of COV,and COV,
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3 T Q; 7 0.06 0.07 23 FE XK209 Q; 24 0.38 0.17
4 K 2wy Qs 8 0.05 0.04 24 T E XK209 Qs 15 0.58 0.19
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13 75 K265 Q; 26 0.13 0.10 33 PR Q, 24 0.59 0.18
14 75 K268 Q; 17 0.34 0.20 34 PR Q 25 0.53 0.11
15 P K330 Qs 19 0.04 0.08 35 %A K2-K7 Qs 25 0.27 0.12
16 “F5E CSK207 Qs 23 0.06 0.12 36 %40 K12-K19 Qs 47 0.37 0.07
17 P CXK207 Qs 24 0.08 0.12 37 %A K20-K27 Qs 53 0.58 0.17
18 P SK207 Qs 30 0.55 0.24 38 %40 K30-K39 Qs 83 0.50 0.14
19 P SK209 Qs 24 0.31 0.16 39 140 K40-K44 Qs 36 0.67 0.07
20 F-5E SK209 Qs 24 0.55 0.17 40 Kt Qs 13 0.20 0.10
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Table 5 Combination of variation coefficient
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