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Elastic and elastoplastic response spectra
of the Wenchuan earthquake ground motions
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Abstract: The elastic and the elastoplastic response spectra of the near field records without pulsedike wave near—
field records with pulsedike wave and far field records with basin effects were studied by statistic analysis method u—
sing digital ground motion records in Wenchuan earthquake. The strength reduction factor spectra with constant
ductility( R,) the displacement ratio spectra with constant ductility( C,) and the displacement ratio spectra with
constant strength reduction factor( C,;) were included in the inelastic spectra of the Wenchuan earthquake records.

By comparing with the response spectra of the PEER near field ground motions without pulsedike wave and the Chi—
Chi ground motions with pulse-ike wave on the same site it can be drawn that the elastic response spectra of the
Wenchuan nearfield ground motions with pulse-dike wave are obviously small in periods between 0.2 s and 0.8 s

and its elastoplastic spectra are almost the same with that of the Wenchuan nearfield ground motions without pulse—
like wave in periods between 0. 1s and 0.4 s but the R, spectrum is bigger and the displacement ratio C, and Cy
spectrum are smaller than that of the Chi-Chi ground motions. When the period is longer than 0.6 ~1.0 s all the

inelastic spectra of the Wenchuan pulsedike wave ground motions are beginning to be equal to that of the Chi-Chi
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ground motions. The platform of the elastic response spectra of the Wenchuan far field ground motions with basin
effects is wide and the values are increasing with the periods gently and the characteristic period of the spectra can
reach to exceed 1.7s. The concept of elastic displacement response ratio spectra and elastoplastic displacement rati—
o spectra between farfield ground motions with basin effects and near-field ground motions are proposed.

Key words: records of Wenchuan earthquake; elastic response spectra; elastoplastic response spectra; near field,;

pulsedike wave; basin effects
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Table 2 Ground motion records of Wenchuan earthquake on site 111
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