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Multivariable Chaotic Discrimination for Slope Evaluation According to
Their Nonlinear Displacement-Time Sequence
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Abstract: According to the displacement-time sequence data of several slopes, the multivariable chaotic features of slope eval-
uation process are discussed, including reconstruction for their phase-space by the estimation of delayed time and embedded
dimension method, calculation for the correlation dimension D, of the slope system by eliminating the time correlative points.
Then, the multivariable chaotic features of the slopes are studied by calculating their maximum Lyapunov index using the im-
proved Kantz method and taking K, as the similar one of Kolmogorov entropy, and by introducing the approximation entro-
py—ApEn and the chaotic feature index describing the complexity degree of the system. Example analysis shows that the
correlation dimension D, is a non-integral number for most of slope systems, the maximum Lyapunov index and the entropy
value are all bigger than 0, and the complexity degree of the system is located on the interval of (0,1). By comparing the
calculated data with the actual characteristic value of the slope systems, the chaotic features of the slope system are revealed
and the chaotic features are clearer in the time period closed to sliding.
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Table 1 Calculation data show the chaotic features of . s
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