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Pacific coast of Tohoku Earthquake, long term continuous observation
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SYSTEM IDENTIFICATION, DETECTION OF PROPER FREQUENCY
VARIATION OF AGED ARCH DAM AND VIBRATIONAL BEHAVIOR DURING
THE 2011 OFF THE PACIFIC COAST OF TOHOKU EARTHQUAKE BY MEANS

OF LONG-TERM CONTINUOUS OBSERVATION OF AMBIENT
VIBRATION/SEISMIC MOTION

Teruyuki UESHIMA, Kenji KANAZAWA, Kohta MURAKAMI, Masataka
NAKAMURA, Hiroo SHIOJIRI and Yoshiaki ARIGA

Long-term continuous observation of ambient vibration/seismic motion is underway at the crest of an
aged arch dam for the purpose of grasping proper frequencies and their variation along time passing,
and the one during and/or before/after seismic events. The 2011 off the Pacific coast of Tohoku
Earthquake occurred in the course of this long-term continuous observation, and the records of main
shock, preshocks, lots of aftershocks were obtained, together with ambient vibration records before/after
such events. Analyses of such observed data revealed the following;

1) Proper frequencies and damping constants were identified, using ambient vibration data just after
the long-term continuous observation started in June, 2010, which brought the proper frequencies of
7.3Hz, 11.4Hz and so on.

2) The proper frequency of the dam during about half a year from summer to winter became lower
together with the dam surface temperature, suggesting that the both parameters are correlated
positively with each other. On the other hand, it is inferred that the level change of water in the dam
reservoir did not affect so much on the above-mentioned proper frequency variation as far as the
example shown in this paper was concerned.

3) During the main shock of the 2011 off the Pacific coast of Tohoku Earthquake, observed record with
very large maximum acceleration of about 630gal was obtained at the crest of the dam. The duration
of the seismic motion of the main shock ranged about three minutes. Lots of aftershock records were
also obtained. In addition, ambient vibration records were continuously obtained, including
before/after the main shock and lots of aftershocks, though there were some periods where
continuous observation was not successful. So, further research will be possible, using such data sets.

4) Spectral analyses of the main shock of the 2011 off the Pacific coast of Tohoku Earthquake and of
ambient vibrations before/after the main shock revealed that the predominant frequency during the
main shock became remarkably lower than the ones from the ambient vibrations before/after the
main shock, and that both the predominant frequency and the amplitude level from the ambient
vibration after .the main shock returned back to the ones before the main shock on the whole.



