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EVALUATION ON HYSTERESIS MODEL AND
DYNAMIC DEFORMATION PROPERTIES OF SOIL BY
PREDICTION METHOD OF CHAOTIC TIME SERIES

Ikutaro KUMAZAKI, Eiichi WATANABE, Hitoshi FURUTA,
Hiromichi KONDO and Takeshi SUGIYAMA

AModul

Time series of M tary Deformati

of soil are determined from nonlinear constitutive relations between deviatoric

stress and axial strain. If one-dimensional data of the time series is discriminated as chaos by the Lyapunov spectrum etc., embedding

the time series into a reconstructed multidimensional state space in accordance with the Takens' theorem leads to a set of many locating

vectors; the dynamics of the locating vectors is defined in terms of fuzzy inference rules and evolution of the chaotic time series can be

predicted by a prediction method of chaotic time series. Hysteresis curves corresponding to axial strain levels are derived from the
predicted time series of the Momentary Deformation Modulus. Furthermore, the equivalent Y oung's modulus and the hysteresis damping
coefficient are found through the derived hysteresis curves and compared with a result obtained by the dynamic deformation test.
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