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Design Response Spectra for Pulse-Like Ground Motions
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Kyohei SUZUKI, Hidenori KAWABE, Masumi YAMADA, Yasuhiro HAYASHI

 In recent inland shallow earthquakes, pulse-like ground motions have been observed which subsequently caused severe damage to
buildings. However, the response of buildings to pulse-like ground motions has not been sufficiently characterized yet. In this study, we
investigate the effect of pulse-like ground motions on the design of structures and define the maximum response of an undamped single-
degree-of-freedom (SDOF) system subjected to a sinusoidal pulse as a function of natural period. In addition, design response spectra for
pulse-like ground motions are proposed.
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TRANSFORMING PROCEDURE OF MULTI-CRACK MODEL
INTO ASPERITY MODEL AND ITS APPLICATION TO PREDICTION OF 
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Many multi-crack models have been obtained from strong-motion records as the fault models for recent damaging earthquakes. However, these 

multi-crack models do not specify the total seismic moment or the magnitude of the earthquakes. Neither do they have a consistent physical 

basis between the slip and the stress drop, because no slip is assumed on the background of the fault for calculating the stress drop on the cracks 

while small amount of the slip actually exists on the background. Hence, we proposed a procedure for transforming the multi-crack models into 

the asperity models. The asperity models specify the seismic moment and have a consistent physical basis. They are also easy to apply to fault 

models for larger scenario earthquakes. As an example, we transformed the multi-crack model for the 2005 Fukuoka-Ken Seiho-Oki earthquake

(MJ 7.0) into an asperity model, and then showed three different asperity models to predict strong motions for scenario earthquakes twice larger 

than the Fukuoka-Ken Seiho-Oki earthquake.
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