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Relation between Asperity of Seismic Source and Near-Fault Strong Ground Motion
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TAERE RSS2 AL,  Dept of Architecture, Kogakuin University

SUMMARY: We investigated the applicability of the simplified asperity model based on Irikura recipe to the near
fault strong ground motions of the 1994 Northridge earthquake. As for the longer period strong motion, the
simplified asperity model worked nicely to reproduce the directivity pulses, which were observed in the forward
source rupture direction. However, the model was too simplified to reproduce the complicated ground motions in
hypocentral and the backward rupture region. We confirmed that the model was easily improved by introducing the
turbulences in the rupture front, which was modeled by random delay times in sub-fault. As for the shorter period
strong motion, there was no large differences for results between a uniformly distributed asperity model and the
simplified asperity model, which consisted of two concentrated asperities.
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Fig.1 Seismic fault and strong motion record stations for the 1994
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Northridge earthquake (Star corresponds to the hypocenter)
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Fig.2 Slip model (Wald , 1996) and the two simplified asperities
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Fig.3 Observed strong motion records in red lines (the uppers are long-period records, and the lowers are short-period records),
and the simulated velocities in blue lines. All the components are the fault normal direction shown in Fig.1
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.4 Observed strong motion records (red lines), and the simulated velocities using the simplified asperity model (blue lines), and
the modified asperity model with turbulence in the rupture front (green lines). All the waves are in long period (> 1 sec).
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Fig. 5 Observed strong motion records (red lines), and the simulated velocities using the simplified asperity model (blue lines), and
the simplified model with uniformly distributed stress drops (green lines). All the waves are in short period (< 1 sec).
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