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Ground Motion Attenuation Relations
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Recent studies on ground motion attenuation relations
in the United States and Japan are reviewed. In the United
States, the Next Generation of Ground Motion Attenuation
Models (NGA) Project was initiated to develop the updated
relations. In the proposed models for peaks and response
spectra, effects of faulting style, hanging wall, fault top
depth, nonlinear site amplification and basin depth are
incorporated. In Japan, owing to recent development of
strong motion instrumentation such as the K-NET, many
updated attenuation relations not only for peaks and spectral
response but also for instrumental seismic intensity and
energy spectra have been individually developed. The
terms considered in the relations are similar to those for the
models of the NGA project. The variance of ground motion
in the attenuation relations is also being discussed earnestly
because the variance controls the results of seismic hazard
analyses. Further efforts should be continued to improve
the attenuation relations in response to increasing near-filed
ground motion recordings and progress of theoretical studies
on strong ground motion.
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Fig. 1. Peak ground acceleration vs. distance for the 2000
Tottori-ken Seibu, Japan earthquake.
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Table 1. Terms considered in NGA attenuation models.
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2. Magnitude scaling for spectral acceleration at 7= 0.2
s (a) and T=3 s (b) for strike-slip earthquakes and rock
site conditions [Abrahamson and Silva (2007)].
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Fig. 3. Hanging wall effect on peak acceleration for M7 reverse
faulting earthquakes [ Abrahamson and Silva (2007)].
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Fig. 4. Comparison of acceleration response spectra for M7
shallow strike-slip earthquake at rock site with distance of
10 km [Uchiyama (2008)].
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Fig. 5. Residuals of peak ground acceleration from the
attenuation relationship [Si and Midorikawa (1999)].
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