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Chaotic characteristics of the seismic response of building structures and
analysis of the influencing factors
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Abstract: Chaotic time series analysis method was used to analyze the chaotic characteristics of structural re-
sponses excited by classical chaotic signals and ground motions. The effects of natural vibration period and
damping, type and amplitude of ground motion on the non-linear characteristics of the structure’ s seismic re-
sponse were investigated from the perspective of such quantitative indicators as the correlation dimension, Kol-
mogorov entropy and the maximum Lyapunov exponent. Results show that, under the action of classical chaotic
signal and ground motion, the acceleration response of the structure retains the chaotic characteristics through
the amplification and filtering of the structure. The degree of the variation of chaotic parameters can be used to
judge whether the structure has entered the elastic-plastic state. The natural vibration period of the structure is
the main factor affecting the chaotic characteristics of the acceleration response of the structure. The amplitude
has a significant influence on the chaotic characteristics of the acceleration response under the action of classi-
cal chaotic signals, while the type and amplitude of ground motions have a more significant impact on the cha-
otic characteristics of the response under the action of ground motions.
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Tab.1 Chaotic parameters of the acceleration response of the structure with different natural

vibration cycles under the action of Chen’s signals
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Fig.2 Effects of excitation amplitude and structure period on the chaotic parameters of the acceleration response
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Fig.3 Displacement-time curves of the structure’s

response under different periods of natural vibration
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Tab.2 Chaotic parameters of the acceleration response of the structure excited by different amplitudes of Chen’s signals
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Fig.4 Effects of excitation amplitude and structure period on the chaotic parameters of the acceleration response
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Tab.3 Chaotic parameters of the acceleration response of the structure with different types of ground motions
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Fig.5 Effects of amplitudes on chaotic parameters of the structure’s acceleration response under the action of

near-field impulsive ground motions
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