15. A Short Note on the Relation of Amplitude-Period
of Earthquake Motion.

By Kiyoshi KANAI,

Earthquake Research Institute.
(Read March 23, 1954.—Received March 31, 1954.)

From Figs. 5, 6 in the preceding paper® and the observational
results in Tokyo® and Fukui®, the relation between the maximum aec-
celeration of earthquake motion A,.. and the predominant period 7, is
obtained as shown in Fig. 1. From Fig. 1 the relation as the average
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Fig. 1. Relation between the maximum acceleration
of earthquake motion and the predominant period
of ground.

becomes
Amaxoc TO—O.SiO.l. ( 1 )

Then, as will be seen
from the observation
results of after-shocks
in Nankai® and Fukui®
earthquakes and com-
pared results of observa-
tions made at two places
in Tokyo and Hyogo
prefecture®, the relation
between the maximum
displacement of earth-
quake motion D,.. and
the predominant period
T, becomes as shown in
Fig. 2. Fig. 2 leads to
the relation as the
average which is
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| -; Dmax p— T01.7i0.2 . (2 )

oo Now, let the wave amplitude
L o ‘ i at the bed rock be D and the
- * Ko e/sth:nom:yo / . .
o Senjykomagome maximum amplitude at the
ground surface be D,,.. Then
their relation is represented
as follows ;

/ // ) Prespr),  (3)

‘ L/ / ¥ .

2 / where f(L) is the coefficient
' depending on both the materi-
// al existing between the bed
iy 07 CEREA—Y - rock and the ground surface
——> Predominant period (sec) and the geological formation.

Fig. 2. Relation between the maximum dis- According to the observation-
p]acemetnt of ezn:thquake motion and the al results of earthquake, it is
predominant period of ground. .

known that D,.,../D is almost

independent of the property of the ground®. One of the explanations
to this is that generally the vibrational impedance at ground surface
tends to decrease and at the same time the effect of viscous damping
decreases as the surface layer becomes thicker, and the maximum am-
plitude at ground surface becomes larger®. Inversely, in a sense, the
thicker the surface layer is, generally the number of layers of different
vibrational impedance existing between the bed rock and the ground
surface inecreases, and the maximum amplitude at the surface becomes
smaller due to the coherency of waves®.

These facts lead to a presumption that these two factors cancelling
each other, f(L) becomes almost independent of the property of ground.
Consequently the relation between D, the amplitude at the bed rock,
and T, the period of waves, may be represented as follows

——> Ratio of the largest displocement ~
°

DOCTIJiO.‘.’. . ( 4 )

Concerning seismic waves, if the law of equipartition of energy holds
good and seismic wave is affected by viscous damping in the course of
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transmission, the relation represented by equation (4) is acceptable so
far as it goes.

In conclusion the author wishes to express his thanks to Miss S.
Yoshizawa who assisted him in preparing this paper.
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