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74.  Observations of Earthquake Motion and Microtremors
on Various Kinds of Grounds in Hachinohe City.

By Teiji TANAKA and Kaio OSADA,

Earthquake Research Institute.

The 1968 Tokachi-Oki earthquake which occurred on May 16, 1968 caused considerable
damage to houses in the eastern part of Aomori Prefecture. Hachinohe was one of the
worst affected cities in the region and it was reported that the number of totally- and half-
destroyed houses were 153 and 412, respectively. Over half the number of these destroyed
houses were located on the alluvial plain along the river Asamizu, west of the city, while
houses standing on hills were almost free from damage.

In order to investigate the relation between the damage to houses and the characteristics
of earthquake motions, comparative observations of aftershocks were carried out at 9
temporary stations on various kinds of grounds in the city immediately after the earthquake.
The location of these observation stations and the damage per cent of totally destroyed
wooden houses at each hamlet are shown in Fig. 1.

During one week, 101 aftershocks were observed by 3 horizontal seismographs with 1.0
sec period and 100 times magnification. Fig. 3 shows an example of seismograms recorded
simultaneously at the stations A (on a hill, 17 m high), E (on the alluvial plain) and C (on
a hill, 27m high). The observations at station A were taken as standard for comparison
of earthquake motions at other stations. Figs. 4 and 5 show respectively the frequency
distribution of periods of earthquake motions and the maximum amplitude ratios for the
respective earthquake at each station. The values of the predominant period, maximum
amplitude ratio and the ratio of duration time of earthquake motions at each of the stations
together with the damage per cent of houses are indicated in the 3rd to 6th columns in
Table 3. Figs. 7 and 8 are the response spectra for the seismograms of the aftershocks
at stations A, B, C, D and E, and of the main shock obtained by the strong-motion
seismograph at station D (Hachinohe harbor), respectively.
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Observations of microtremors were also made at 48 places as seen in Fig. 9 and the
results of the frequency-period and the Fourier analyses are illustrated in Figs. 10 and 11.

The main results obtained from the present observations are as follows:

1) The displacement amplitudes, predominant periods and duration of earthquake
motions on the alluvial plain are markedly larger or longer than those on the hills. The
amplitude of earthquake motions at Takiya (station E), where the damage was severest in
the present earthquake, was about 6 times larger than that at the undamaged area (stations
C and I) on the average.

2) The displacement amplitudes of response spectra for the seismograms of aftershocks
at Takiya is 5-6 times larger than those at station D (strong-motion seismograph site) in a
period range from 0.5 to 1sec. Responsive amplitudes of 10-40 cm estimated as the deflec-
tion of wooden houses at Takiya during the main shock, which were obtained from the
comparison with the spectra for the accelerogram of the main shock, is consistent with the
actual damage to houses in the area.

3) The predominant period of microtremors at a site of the observation station of
aftershocks coincides well with that of the earthquake motions at the same site.




