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Since 2009, we performed a benchmark test for the strong motion simulation methods as three years project (Hisada et al.,
2011; Yoshimura et al., 2011; Kato et al., 2011). This paper shows the results using stochastic Green’s function method.

We have carried out two steps of simple benchmark tests in 2009; one is a point source (step 1) and the other is extended
sources (step 2) in homogeneous and two-layered subsurface structures. Radiation coefficient of the source is assumed to be fre-
quency independent, and only SH wave is considered. Site amplification is calculated assuming normal incidence of SH wave.
Six groups of researchers/engineers were participated in by using their own methods/codes. Since the simple model is used in
the step 1 and 2, all the results calculated by six teams generally show good agreement to each other (Kato et al., 2011).

In step 3 and step 4, more complicated analytical conditions are considered as shown in Table 1. Frequency dependent
radiation coefficient of the source is applied, which is the most different conditions in comparisons with step 1 and step 2. Since
oblique incidences of both SH and SV waves are considered, vertical component is also generated in addition with horizontal
components. All the results of the point source (step 3) and the extended sources (step 4) generally show good agreement to
each other in spite of complicated analytical conditions. As for the step 4, we confirmed that the introduction of the random
rupture times at the sub-faults are effective to avoid the artificial predominant frequencies caused by the regular intervals of the
rupture times. We also found the serious sags in Fourier amplitudes in the middle frequency range around 1 Hz, as compared
with the omega-squared model. Since the sags underestimate synthesized amplitude, this problem has to be improved in the
future. Synthesized amplitude shows variation in particular frequencies, because random numbers are used in generating time
histories and so on. When applying the stochastic Green’s function method, this variation should be in mind. Please check the
following web site for more details.

http://kouzou.cc.kogakuin.ac.jp/test/home.htm
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