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Seismic Response Analysis and Performance Evaluation of Wind-Designed
Concentrically Braced Steel Highrise Buildings under Moderate Seismicity
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ABSTRACT

Even in moderate to low seismic regions like Korean peninsular where wind loading usually governs the structural design of a tall builidng, the probable structural impact
of the 500-year design basis earthquake (DBE) or the 2400-year maximum credible earthquake (MCE) on the selected structural system should be considered at least in
finalizing the design. In this study, seismic performance evaluation was conducted for concentrically braced steel highrise buildings that were only designed for wind by
following the assumed domestic design practice. It was found that wind-designed concentrically braced steel highrise buildings possess significantly increased elastic seimsic
capacity due to the system overstrength resuling from the wind-serviceability criterion and the width-to-thickness ratio limits on steel members. The strength
demand-to-strength capacity study based on the response spectrum analysis revealed that, due to the system overstrength factors mentioned above, wind-designed
concentrically braced steel highrise buildings having a slendemess ratio of larger than six can withstand elastically even the maximum credible earthquake at the
performance level of immediate occupancy.
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