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values in time-frequency domain at different sites
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Fig.6 Comparison of standard deviations between enveloped

bottom and top layers of non-stationary strength curve
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Statistical model of time-frequency spectrum of earthquake and
application in structural vibration analysis

HE Hao xiang, DING Jia-wei, YAN Wei-ming
(Beijing Key Lab of Earthquake Engineering and Structural Retrofit, Beijing University of Technology, Beijing 100124, China)

Abstract: Aiming at the insufficiency of the traditional intensity envelope function of time-domain does not fully represent the statis-
tical characteristics of ground motions, a method of establishing statistical model of intensity envelope based on energy duration is
proposed. The statistical model of intensity envelope of typical earthquake waves considering different site types is obtained. In
view of the fact that the single peak power spectrum based on filtering white noise cannot precisely represent actual multi-peak phe-
nomena and strong non-stationarity of power spectrum, a more accurate multi-peak power spectrum model is adopted. On this ba-
sis, a statistical model and an equivalent function model of time-varying power spectrum (evolutionary spectrum) are proposed
based on wavelet packet transform. Both of them satisfy marginal condition and non-negativity in time-frequency domain, and char-
acterize the non-stationarity in time-frequency domain accurately and intricately. The analysis examples show that the accuracy of
the statistical model and its equivalent function model of time-varying power spectra are higher than the traditional power spectral

function model for structural random vibration analysis.

Key words: time-frequency nonstationarity; ground motion; time-varying power spectrum; equivalent time-varying power spec-

trum function model; nonstationary analysis
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