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Seismic Perfomance Evaluation of Wind-Designed Steel Highrise
Buildings Based on Linear Dynamic Analysis
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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 building, the probable structural impact of the design basis earthquake or the maximum credible
earthquake on the selected structural system should be considered at least in finalizing the design. In this study, by
using response spectrum analysis and linear time history analysis method, seismic performance evaluation was
conducted for wind-designed concentrically braced steel highrise buildings. Both spectrum-compatible artificial
accelerograms and recorded accelerograms were used as input ground motions for the time history analysis. The
analysis results showed that wind-designed concentrically braced steel highrise buildings possess significantly increased
elastic selsmic capacity due to the system overstrength resulting from the wind-serviceability criterion and the
width-to-thickness ratio limits on steel members. Time history analysis results generally tended to underestimate the
seismic response as compared to those of response spectrum analysis.
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Earthquake Date Component PGV/PGA PGD/PGV
Imperial Valley 1979-10-15 225 0.229s 0.625s
Kern County 1952-07-21 021 0.100s 0.605s
Kern County 1952-07-21 111 0.100s 0.514s
Landers 1992-06-28 090 0.138s 0.372s
Landers 1992-06-28 360 0.199s 0.831s
Loma Prieta 1989-10-18 000 0.154s 0.486s
Loma Prieta _ 1989-10-18 285 0.129s 0.584s
Taiwan SMARTI1 (45) 1986-11-14 NS 0.150s 0.455s
Victoria, Mexico 1980-06-09 102 0.169s 0.371s
Westmoriand 1981-04-26 315 0.175s 0.488s
Duzce, Turkey 1999-11-12 180 0.176s 0.702s
Imperial Valley 1979-10-15 352 0.096s 0.576s
Imperial Valley 1979-10-15 230 0.217s 0.770s
Imperial Valley 1979-10-15 140 0.144s 0.518s
Imperial Valley 1979-10-15 270 0.206s 0.643s
Imperial Valley 1979-10-15 000 0.233s 0.356s
Kocaeli, Turkey 1999-08-17 180 0.192s 0.750s
Kocaeli, Turkey 1999-08-17 330 0.182s 0.821s
Loma Prieta 1989-10-18 090 0.134s 0.646s
Loma Prieta 1989-10-18 270 0.189s 0.592s
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