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Abstract: Incorporating the one-dimensional seismic response analysis method of site soils, four

historic earthquake observation records and one typical artificial fitting wave were selected for
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analysis, i.e., the Loma Prieta M6.9 earthquake of 1989, the Northridge M6.6 earthquake of
1994, the Wenchuan M8.0 earthquake of 2008, the Minxian M6.6 earthquake of 2013, and the

artificial fitting ground motion in Puyang city. The influences of input seismic waves with high

and low frequency characteristics on the response spectra of the design ground motions were stud-

ied. The results showed that, as compared with the artificial fitting wave consisting mainly of

low-frequency components, the input seismic waves consisting mainly of high frequency compo-

nents had the effect of centralized amplification in a short period. The possible explanation could

be that the input seismic waves with high frequency characteristics will cause a certain resonance

effect on the sites having a short inherent period. The research results could provide some refer-

ence for the study of earthquake resistance building protection.

Keywords: frequency spectrum characteristics; input ground motion; response spectrum of

ground motion; seismic records; artificial fitting wave
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