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Risk assessment of highway slope disasters in loess
areas based on cloud model

YU Wei'?, ZHANG Hao'*>, YANG Peng'*>, HU Yu-jiao'"’
(1. School of Highway, Chang’ an University, Xi’ an, Shaanxi 710064, China ;2. Key Laboratory for
Special Area Highway Engineering of Ministry of Education, Chang’ an
University, Xi’ an, Shaanxi 710064, China)

Abstract; There is great urgency to carry out risk assessment for slope disasters in loess areas for their high
frequency. The concept and digital characteristics of cloud model, and the positive normal cloud generator
were analyzed before the assessment index system was built, which including index layer, factor layer and
statement layer. The risk assessment results and the numerical characteristics of each index are divided into
very low risk, low risk, moderate risk, high risk and very high risk. The risk assessment model is built
through expert investigation method and the positive normal cloud generator. The results show that the risk
assessment results of the six potential slope disaster points are close to the actual survey results, which shows
that the assessment model is scientific and reasonable.
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Fig.1 Risk assessment process of highway

slope disasters in loess areas
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Fig.2 Risk assessment factor system of highway slope disasters in loess areas



<114 TR S BT ST A AT b DX 3 B R T A 2015 4
HIRABBERERNB TN IERTR
Table 1 Grading for risk assessment factors of highway slope disasters in loess areas
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WE/(°)  iE/m RWESEE/%  ETHEENE/mm RN R DR R R Rk E AR/ /m® WU b
AT 0~15 0~6 80 ~ 100 0 ~300 0~1.0 0-~3 0 ~100 0-~3
AR 15 ~30 6 ~20 40 ~ 80 300 ~ 600 1.0~2.5 3~5 100 ~300 3~12
KK 30 ~45 20 ~30 15 ~40 600 ~900 2.5~4.5 5.7 300 ~ 1000 12 ~24
B XU 45 ~60 30 ~90 5~15 900 ~ 1200 4.5~6.5 7~8 1000 ~ 3000 24 ~72
e v AU 60 ~90 90 ~200 0~5 1200 ~ 1500 6.5~12 8 ~12 3000 ~ 10000 72 ~168
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Table 2 Numerical characteristics of cloud model for risk assessment factors of highway slope disasters in loess areas
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WA IR 7.50 5 0.01 3 2 0.01 90 6.67 0.01 150 100 0.01
AN 5 22.50 5 0.01 13 4.67 0.01 60 13.33 0.01 450 100 0.01
v 2 XU 37.50 5 0.01 25 3.33 0.01 27.50 8.33 0.01 750 100 0.01
= XS 52.50 5 0.01 60 20 0.01 10 3.33 0.01 1050 100 0.01
A i AU 75 10 0.01 145 36. 67 0.01 2.5 1. 67 0.01 1350 100 0.01
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ARG XU 0.50 0.33 0.01 1.50 1 0.01 50 33.33 0.01 1.5 1 0.01
AR 1.75 0.50 0.01 4 0.67 0.01 200 66. 67 0.01 7.5 3 0.01
o 45 TRV 3.50 0.67 0.01 6 0. 67 0.01 650 233.33 0.01 18 4 0.01
F= N 5.50 0. 67 0.01 7.50 0.33 0.01 2000 666. 67 0.01 48 16 0.01
e w8 A 9.25 1.83 0.01 10 1.33 0.01 6500 2333.33 0.01 120 32 0.01
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Fig.3 Cloud model of slope index
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Table 4 Assessment factor values of disaster points

PN IR bR W/ (O /m IR /% AT BB G/ mm AT R KRB TSR R RO R A G E R /m® BT T IE B )/ h
K16 +400 85 110 3 627.5 3.8 6 4360 120
K41 +400 70 60 10 627.5 3.8 6 1950 72
- K64 +720 75 85 10 627.5 3.8 6 2640 48
K65 +300 55 25 20 627.5 3.8 6 2450 72
K66 +100 85 135 3 627.5 3.8 6 5790 144
K78 +700 60 75 5 627.5 3.8 6 2170 96
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Table 5 Results of risk assessment
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