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Some of the results of the recent investigations” told us that the
damage to structures caused by earthquake motions depends mostly on
the velocity amplitude of earthquake motions, so the expectancy of the
maximum velocity amplitude of earthquake motions on the surface of
ground in Japan has already been obtained by many authors®.

However, large heavy structures are founded generally on a compe-
tent subsurface formation capable of supporting them, so the intensity
of earthquake motions at bed rock is still important in the direction of
earthquake engineering. Therefore, in this paper, the expectancy of
the velocity amplitude of earthquake motions at bed rock in Japan is
investigated statistically by using an empirical formula for the velocity
amplitude of earthquake motions at bed rock® and the table concerning
the magnitude as well as the origin of major earthquakes in and near
Japan which were accompanied by damage®.

The location of epicenters as well as the magnitude of earthquakes
used here are shown in Fig. 1. The empirical formula used here is as
follows:

log v =0.611— (1 66+ 3_60_) logo (o 631+ lﬁ) . (1)

in which v,, M and x represent the velocity amplitude of earthquake
motions at bed rock in cm/sec, the magnitude of earthquake and hypo-
central distance in km, respectively. Besides, Eq. (1) can be available
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Fig. 1. Distribution of epicenters of major earthquakes in and near
Japan. Size of circle corresponds to the magnitude of the earthquake.

for the range of periods from 0.05 sec—0.2sec to T,., and T, is a function
of magnitude as follows:

logy T, =0.39M—1.70 . (2)

In the practical calculation, the hypocentral depth being assumed
at the most frequent value in the table®, that is, 30 km, and the maximum
velocity amplitude at the mesh points of 0.4 degree intervals of longitude
and latitude being determined in 507 earthquakes. The expectancy of
the maximum velocity amplitude of earthquake motions at bed rock
may be obtained by the following formula

LygN(m:L (3)

5) loc. cit., 4).
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Fig. 2. Expectancy of the maximum Fig. 3. Expectancy of the maximum
velocity -amplitude of earthquake motions velocity amplitude of earthquake motions
at bed rock in 75 years. at bed rock in 100 years.

in which 7 and N(v) are the expected value of the maximum velocity
amplitude during ¥ year and the frequency spectrum of velocity amplitude
v, respectively, and Y is the length of the historical time of earthquakes.
In the present paper, T are 1290, 1140 and 220 years for south west,
northeast and Hokkaido districts, respectively.

The final results for the expectancy of the maximum velocity ampli-
tude of earthquake motions at bed rock in 75, 100 and 200 years are
shown in Figs. 2, 3 and 4, respectively. [The maximum velocity ampli-
tude of earthquake motions on the surface of ground may be obtained
by multiplying the values represented in Figs. 2-4 by 5/4/T,, in which,
T; represesents the predominant period of ground in sec.]

In conclusion, many thanks are due to Miss S. Yoshizawa who has
assisted us in preparing this paper.
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Fig. 4. Expectancy of the maximum velocity amplitude of
earthquake motions at bed rock in 200 years.
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