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GS-SVM-based prediction model for slope stability
ZHANG Yunyan

( Yuxi Water Conservancy and Electric Power Survey and Design Institute of Yunnan Province Yuxi 653100 Yunnan China)

Abstract: Aiming at the complexities and uncertainties of several relevant factors affecting slope stability and the imbalance of the
related data samples as well as the cause of that the accurate slope stability result cannot be provided by the existing methods con—
cerned an algorithm for processing the complicated data is necessary to be urgently developed. Through the detailed investiga—
tion the characteristic parameters of the height dip angle cohesion internal friction angle pore pressure coefficient etc. of
the slopes in the cases of 221 circular landslides occurred in the period of 1994—2011 as well as the corresponding stability statu—
ses ( stabilized or destabilized) are obtained and then a model sample database is made up herein. Afterwards a SVM ( Support
Vector Machine) -based method is put forward to carry out the prediction analysis of the slope stability while the prediction per—
formance of the prediction model is evaluated by means of accuracy AUC value and F1-Score. Through the specific engineering
cases it is indicated that the classification accuracy rate AUC and F1-Score of the SVM model are 0. 970 0. 898 and 0. 925 re—
spectively which are obviously better than those from the models of GB. RF. KNN etc. thus its predicting result has a very
high reliability.
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/ GS-SVM

1 GS-SVM
/m /(°) /KN * m~3 /kPa /(°)
1 7 10 30 22 10 35 0.29 Stable
2 30 30 21 10 30. 343 0.29 Stable
3 1 50 45 22 10 36 0.29 Failure
4 30 45 22 20 36 0.29 Failure
5 4 35 12 0.03 30 0.29 Failure
6 45 12 0 30 0.29 Failure
7 4 35 12 0 30 0.29 Stable
8 200.5 49 31.3 68 37 0.29 Failure
9 50 45 20 30 36 0.29 Failure
10 73 45 26.49 150 33 0.15 Stable
11 61.9 36.5 23.1 25.2 29.2 0.4 Stable
12 23.5 47.5 23.8 31 38.7 0.31 Stable
13 88 40.2 22.3 20. 1 31 0.19 Stable
14 115 49.1 23.5 25 20 0.41 Stable
15 40.3 46.2 23 20 20.3 0.25 Stable
16 123.6 41.5 21.5 15 29 0.36 Stable
17 45.2 30.3 23.4 15 38.5 0.28 Failure
18 201.2 46.8 19.6 17.8 29.2 0.37 Stable
19 49.5 45.8 22.1 45.8 49.5 0.21 Stable
20 50 20.32 18.82 25 14.6 0.4 Failure
2
1 2 3 4 5 6 7 8 9 10 | 11 |12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
ANN 1 1 0 1 0 1 0 0 1 0 1 0 1 1 1 0 1 0 1 0
RF 1 0 0 0 1 1 0 0 1 0 0 1 1 1 1 1 1 0 1 0
GR-SVM 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 0
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3
AUC Fl-score
ANN 0. 861 0. 888 0.771
RF 0. 882 0.874 0. 825
GR-SVM 0.970 0. 898 0.925
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