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ANALYSIS OF GYMNASIUM WITH ANGLE BRACES DAMAGED

IN 2011 TOHOKU EARTHQUAKE AND INVESTIGATION
OF RESPONSE CONTROLLED RETROFIT EFFECTS
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Toru TAKEUCHI, Makoto NISHIMAKI, Ryota MATSUI
and Toshiyuki OGAWA

Seismic retrofit of damaged steel school gymnasium with angle braces is often carried out by replacing damaged braces by larger section angle braces
with ultimate strength designed connections. However, the effects of the replaced braces for the retrofit against expected seismic input are not confirmed yet.
In this paper, a gymnasium damaged by Tohoku Earthquake 2011 was analyzed including the fracture conditions derived from cyclic tests of angle braces.
Furthermore, retrofit options using angle braces with ultimate strength designed connections, strength based designed braces, and energy dissipating braces

are analyzed using the same model, and their performances are compared including effects on the acceleration response along the roof.

Keywords: School Gymnasium, Steel Angle Brace, Cyclic Loading, Seismic Retrofit, Elasto-Plastic Damper
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