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19. Microtremor Measurement in the Disaster Area of the
Northern Mivagi Earthquake of April 30, 1962.

By Teiji TANAKA and Toshizo MORISHITA,
Earthquake Research Institute.

The strong earthquake which occurred in the northern part of Miyagi Prefecture on
April 30, 1962 caused serious damage to houses located in the alluvial plain, west of the
River Kitakami.

In order to investigate the relation between the damage to wooden dwelling-houses and
the vibrational properties of ground, the writers carried out the measurement of microtrem-
ors at Tajiri Town, where the damage to houses was severest as compared with the other
cities, towns and villages. (Fig. 1)

The destruction rate of wooden dwelling-houses in each hamlet, the subdivision of a
town, together with the measurement position of microtremors is shown in Fig. 2. The
destruction rate Y is the quantity defined as Y=(D+0.5H)/M, where M is the total num-
ber of dwelling houses in a certain area, D and H the numbers of totally collapsed and
half collapsed dwelling houses in that area. The' frequency distribution curves of the
periods of microtremors in each of the hamlets are shown in Fig. 3. Fig. 4 shows the
relation of the destruction rate of wooden dwelling-houses to the average values of the pre-
dominant periods of microtremors for each hamlet.

From the figure, it may be said statistically that the damage to wooden dwelling-houses
due to the earthquake is closely related to the predominant period of the ground on which
the houses stood. Moreover, it is remarkable that the seismic damage increases abruptly
when the predominant period of ground vibration exceeds about 0.3 sec. These results
agree well with those from a similar investigation made in the disaster area of the Nagaoka
earthquake of 1961.

At Tajiri Town, there stands a belfry of which the hanging bell was subjected to a
heavy vibration which caused it to strike the ceiling at the time of the earthquake. (Figs.
5 and 6) The belfry was carefuly examined and free vibration tests were performed on
the bell as well as the tower to ascertain their periods and damping coefficients under the
condition of coupled oscillation.

Applying these observed values and the constants of the bell and the tower to the so-
lution (2) of the steady state linear vibration of a two-mass system, by which the dynamical
behaviour of the belfry may be represented, the writers have deduced the magnitude of
displacement of the earthquake motions on the ground.

As a result, the amplitude of the ground motion necessary for the bell to be struck
against the ceiling was calculated as 3.2 cm at a period of 1.78 sec. These values were
then compared with those obtained by using Kanai’s empirical formula relating to the
spectrum for strong earthquake motions as well as the damage to some other wooden struc-
tures of which the natural periods and the damping coefficients were known, and it was
found that the above estimated values of the ground motion were plausible.




