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/] ABSTRACT /

The phase properties of ground acceleration records from Mw 5.5~6.5 earthquakes are analyzed. The interrelationships between phase
properties and significant durations, as well as PGA, are clarified through both of theoretical and empirical approaches. The probabilistic
characteristics of phase information is also discussed based on previous studies and it is shown that circular normal distribution is the most
appropriate probability distribution for the phase angle and phase difference. Whereas those variates can be modeled by Gaussian
random variables. From the survey results on the frequency dependency of the phase statistics, a simple model is introduced, which is
possible to express the frequency dependency of phase information. It is also shown that the significant duration can be controlled by
appropriately chosen standard deviation of phase difference for 4~8Hz frequency band and additional consideration of phase scattering in
higher frequency band through a series of Monte Carlo simulations. The source of phase scattering effect is also pointed out and

discussed.
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Fig. 1. Example of unwrapped phase spectrum (RSN 8, Northern
Calif-01 earthquake, 1941)
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Fig. 2. Probability density functions for phase angle and phase
difference from Northern Calif-01 earthquake (RSN 8) with
the approximations by von Mises distribution vM(m,g).
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Table 1. Statistical characteristic values of SDs.75s and SDs.g5 for horizontal ground acceleration components

V. 30, M/s V. 50, m/s
SDs-75(sec) SDs-gs(sec)
150~350 350~500 500~750 150~350 350~500 500~750
H1 6.30 5.33 523 H1 14.95 12.13 10.91
mean mean
H2 6.30 5.26 5.28 H2 14.95 11.76 11.26
H1 3.32 3.27 3.22 H1 6.73 6.91 5.14
stdv stdv
H2 3.73 3.60 3.16 H2 6.83 7.00 521
H1 0.53 0.61 0.62 H1 0.45 0.57 047
c.o.v c.o.v
H2 0.59 0.68 0.60 H2 0.46 0.60 0.46
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