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Integrated zonation of landslide stability

XU Xing-hua, SHANG Yue-quan
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: Stability subarea and factor analysis of landslides are the key problems of engineering treatment zonation. The
stability zonation can be realized by constituting compound decision model of fuzzy clustering and grey correlation analysis.
Firstly, based on the geological conditions of Guanjia landslide, the stability zonation is proceeded through fuzzy clustering. By
geological investigation and attribute property analysis, the landslide is divided into deep easy skating area and shallow
slumping area. It is also said that the gravel soil area which can slide deeply and the gravelly clay area which can slide
shallowly or slump partially. Secondly, by taking the factor decision matrix to perform grey correlation analysis, the influence
degree of factors is adjudicated. The results indicate that the primary factors of easy skating area are weight, groundwater and
sliding force, and the primary factor of shallow slumping area is sliding force. In addition, the compound decision model is
confirmed to be of important guiding significance by engineering treatment evaluation.
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Fig. 1 The flow chart of model program
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Table 1 The parameters of compound decision model of landslide stability
R i fﬁﬁbofl:il) H‘i'l?(ic[;ﬁifrj ﬁ‘f'lf;:ﬁfﬁ K )}'rJ( i?;x’ffi &?i:ﬁlﬂ ckPa o) hrfliﬁ )1 EuLK?ﬁ
1 A-A 84.710 18.58 133.21 31.60 2269 13 10 3134 0.932
2 B-B 52.538 6.61 215.26 12.73 996 13 10 3505 0.841
3 c-C 63.421 15.38 169.12 15.14 1931 13 10 3652 0.904
4 D-D 83.936 9.96 178.70 15.50 2474 14 11 4298 0.955
5 E-E 108.212 7.61 213.50 14.50 3414 14 11 5926 0914
6 F-F 65.699 13.33 197.05 14.96 1798 14 11 4758 0.959
7 G-G 89.969 15.83 206.52 16.21 1126 14 11 2595 1.072
8 H-H 80.433 11.90 200.28 12.42 1829 14 11 3218 1.027
9 J-J 31.098 30.32 108.16 19.56 317 15 16 2280 1.032
10 K-K 15.187 20.10 96.00 0 0 15 16 471 1.148
11 L-L 28.890 19.00 116.25 0 0 15 16 1081 1.124
12 M-M 9.014 2343 78.26 0 0 15 15 267 1.159
13 N-N 6.427 23.48 64.32 0 0 15 15 110 1.196
14 0-0 7.496 20.33 59.62 0 0 15 15 352 1.097
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Fig. 2 The engineering treatment of a landslide
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Fig. 3 The relationship between groundwater and stability factors
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Table 2 The correlation table of stability factors

HIITRSS K-K L-L M-M' N-N' 0-0
WtERE A 1148 1124 1159 1.196  1.097

ERE AR 1323 1312 1342 1445 1.403
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