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SIMULATION OF RISK-CONSISTENT EARTHQUAKE
GROUND MOTIONS

By Hiroyuki KaMEDA and Nobuoto NojiMa

Synopsis

A method to combine probabilistic seismic hazard analysis and stochastic earthquake
motion models is presented. A set of parameters characterizing stochastic earthquake
motion models is determined on a consistent probabilistic basis. The method proposed
herein consists of two steps. First, the ground motion intensity is determined in the context
of the conventional hazard curve technique. Next, other ground motion parameters such as
duration, predominant frequency, and spectral shape parameter are determined as conditional
means corresponding to the annual probability of exceedance for the ground motion intensity.
Besides, the concept of hazard-consistent magnitude and hazard-consistent epicentral distance
is established as a convenient tool for determining the set of ground motion parameters in
a simple manner. Some example applications are presented.
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Fig. 1 Determination of Ground Motion Model Parameters.
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Fig. 2 The Values of Model Parameters Obtained from Egs. (16)~(19).
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Table 3 Data of Recorded Earthquakes for Each Subzone

(@) Tokyo® (b) Osaka'®
annual maximum annual maximum
earthquake rnagr:iitude Gb-val%e of earthquake magrgtude Gb-val%e of
occurence under uten erg— occurence unaer uten erg—
subzone | "ot per | considera- | Richter’s subzone rate per | considera- | Richter’s
unit area tion equation unit area tion equation
I 2.11x1075 8.0 0.99 I 0.77x10-¢ 8.6 0.42
I 0.39x10-5 8.5 0.99 il 1.09%x10-¢ 7.1 1.16
1 0.35x105 7.25 1.31 i 1.17x10-¢ 7.5 1.15
v 0.22x10-5 7.5 2.00 v 2.34x107¢ 7.9 1.00
v 0.74%x10"5 8.0 0.67
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