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Study of earthquake-resistant structures with a hardening restoring
force characteristic element based on tapered fittings

Aguri NODA, Akito OZAKI, Toshio MAEGAWA, Taisuke NAKAZATO, Hiroyuki AOKI,
Makoto YAMAKAWA and Masamichi SASATANI

Abstract

In the event of a major earthquake, current earthquake-resistant structures are designed to undergo plastic deformation

via the plastic hinge created on beam ends, thereby boosting energy absorption capacity and preventing collapse.
However, any element that adds to the plasticization of members increases the natural period, rendering structures

susceptible to long period seismic motions. This study proposes a deformation control mechanism with hardening

restoring force characteristics (“hardening mechanism”

hereafter) as a displacement control member to prevent

excessive deformation. We verified the mechanical properties of this mechanism through experiments, examined the

behavior of a building incorporating the hardening mechanism, and identified the performance required of the

mechanism by time history analysis of a vibration model.

Key words:

tapered hardening structural member, deformation control, hardening restoring force
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