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Effect of PSD Function on Linear Response and Inelastic Response

of Single Degree of Freedom System
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Abstract

Acceleration time history (ATH) used in the seismic analysis should envelop a target power spectral
density (PSD) function in addition to the design response spectrum in order to have sufficient energy at
each frequency for the purpose of ensuring adequate load. Even though design regulations require the
ATH used in seismic analysis to meet a target PSD function, the reason that ATHs meet to a target
PSD function is not described. Thus, artificial ATHs for high PSD function and artificial ATHs for low
PSD function are generated. And then elastic and inelastic single-degree-of-freedom (SDOF) systems are
loaded with these artificial time histories as the earthquake load. As a result, linear response and
inelastic response of SDOF systems are affected by PSD function.
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