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Analytical Study of Elastic and Inelastic Behavior of Simple System to Artificial

Earthquake Vibrations in Nagasaki
Hiroyuki NAKAHARA”, Taiki NAKAYAMA™ and Keita ODAWARA ™

Nagasaki Prefecture is located at relatively low seismicity area in Japanese archipelago. There are no records of strong
ground motions over 200 gal in Nagasaki Prefecture from the K-NET which started observation in 1996. When the
Kumamoto earthquakes occurred and shook the Nagasaki City in 2016, the peak ground acceleration of the ground
motions did not achieve 200 gal. The ground motions were not enough big to bring the inelastic response of the structures
in Nagasaki according to the field survey of the damaged buildings in Nagasaki by the Kumamoto earthquake. There is
no adequate size of the ground motion to investigate the inelastic response of the buildings in Nagasaki.

The artificial earthquake vibrations were made in order to investigate to the seismic response of the new city hall of
Nagasaki City which will be constructed in 2022. In this paper, the authors have studied the characteristics of the artificial
vibrations of which the peak ground accelerations are 630 gal and 663 gal. The elastic response analysis was conducted
to be compared to the response spectra of the building cord of Japan. The inelastic response analysis was conducted to
be compared to the assumption of equating the energies proposed by Newmark in 1960. The response spectra of
acceleration were over twice of the design spectra of the building cord of Japan. The maximum deformations calculated
by time history analysis of the inelastic system were estimated safely by the assumption of equating the energies.

Key words: equating the energies, response spectra, building cord of Japan, elasto-plasitc deformation, time history
analysis.
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タイプライターテキスト
長崎の模擬および観測地震動を用いた質点モデルの弾塑性応答性状に関する解析的研究




