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Fig. 1 Evolution process of slope deformation
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Table 1 The value of membership degree of evaluation factor with slope stability
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Table 2 Studied slope samples used for model testing
H 1/ Bt #/mm BTBEAE/ (mm/d) AR INEE B/ mm ERRE g — B
P s B s B b MM W EM R EE 2O K
2011-7-25
YDZ1 15.5 20.0 0.11 0.15 0 >0 150 180 1.25 1 Il
YDZ2 10.1 15.0  0.08 0.15 0 >0 150 180 1.25 1 1l Amax = 9. 25
YDZ3 7.6 7.5 0.07 0.15 0 >0 150 180 1.25 1 Il CI=0. 06
YDZ4 13.2 14.5 0.10 0.15 0 >0 150 180 1.25 1 Il CR=0.05<0. 1
YDZ5 6.0 7.0 0.04 0.15 0 >0 150 180 1.25 1 Il
2012-8-20
YDZ1 18.5 20.0 0.12 0.15 0 >0 170 180 1.20 1 i
YDZ2 12.6 15.0 0.10 0.15 0 >0 170 180 1.20 1 Il Amax = 5. 30
YDZ3 7.8 7.5 0.05 0.15 0 >0 170 180 1.20 1 Il CI=0.075
YDZ4 13.5 14.5 0.11 0.15 0 >0 170 180 1.20 1 Il CR=0.07<C0.1
YDZ5 6.2 7.0 0. 04 0.15 0 =0 170 180  1.20 1 Il
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Fuzzy comprehensive early-warning method for highway slope safety

LI Yuan-song ,DUAN Xin LI Yang
(School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: Aimed at the limitation of single criterion to judge the highway slope stability, fuzzy compre-
hensive early-warning method was put forward. Based on analyzing the characteristics of highway slope
geological disaster and the main factors affecting the safety of slope,the thresholds of cumulative dis-
placement, the rainfall amount, deformation rate and acceleration were determined using the statistical
regression analysis,the numerical simulation and the characteristic of rock creep. Experts grading meth-
od was used to determine each criterion weight values. Consequently, the judgment matrix was formed.
Finally the safety early-warning was carried out through fuzzy logic inference to judge the state of slope
stability. Two early-warnings were conducted using the presented early-warning model in one slope,and
the most dangerous result achieves [[[ level with the observed data in recent two years. The results show
that the early-warning results are consistent with the actual situation,and they make up for the limita-
tions of a single criterion.

Key words: highway slope;fuzzy logic; multi-criterion;early-warning method
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