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Identification of the chaotic characteristics of ground motion and

analysis of its influencing factors
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Abstract; The principal component analysis and chaotic time series analysis methods were applied to analyze

the ground motion’ s nonlinear characteristics, which were investigated from both the qualitative and quantita-

tive perspectives. The influence of the key elements of the ground motion on its chaotic characteristics was dis-

cussed. Results show that the change of the maximum value of ground motion has no effect on the chaotic char-

acteristics. Such key elements as the duration, spectrum characteristics, sampling frequency and so on have

impacts on the quantitative indicators of the chaos.
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Fig.2 Principal components of the noise series
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Tab.1 The effects of duration of Taft waves on the cha-
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otic characteristics

Feml/s RIRGERC D K, 97 A
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40 1.238 6 0.285 2 0.433 1
45 1.005 3 0.202 5 0.443 0
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47 0.925 4 0.181 8 0.447 8
48 0.889 3 0.172 2 0.438 8
49 0.857 5 0.162 5 0.456 6
50 0.828 7 0.153 8 0.475 4
51 0.800 8 0.147 3 0.469 1
52 0.773 9 0.141 1 0.469 8
53 0.748 3 0.134 9 0.463 9
54 0.715 7 0.127 0 0.458 0
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