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Elastic Seismic Design of Steel Highrise Buildings

in Regions of Moderate Seismicity
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ABSTRACT : Lateral loading due to winds or earthquakes is the main factor that affects the design of high-rise buildings.
This paper highlights the problems associated with the seismic design of high-rise buildings in regions of strong winds and
moderate seismicity. A geismic response analysis and a performance evaluation were conducted for wind-designed,
concentrically braced high-rise steel buildings to check the feasibility of designing them per elastic seismic design criterion
{or strength and stiffness solution) in such regions. A review of the wind design and pushover analvsis results revealed that
wind-designed high-rise buildings possess significantly increased elastic seismic capacity due to the overstrength resulting
from the wind serviceability criterion. The strength demand-to-capacity study showed that due to the wind design
overstrength, high-rise buildings with a slenderness ratio of larger than four or five can elastically withstand even the
maximum considered earthquake {(MCE) at the seismic performance level of immediate occupancy. A practical elastic seismic
design procedurs was also recommended.
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KEYWORDS : Moderate seismicity., Highrise buildings, Concentrically braced steel frames, Wind design, Selsmic design, Overstrength,
Seismic performance
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Imperial Valley(1979) 5165 El Centro Differential Array: 270 0.352 71.2 458 0.206 0.643
" Imperial Vallev(1979) | 5155 EC Meloland Overpass FF| 000 | 0.314 | 717 25535 | 0233 | 0.3%
Kocaeli, Turkey(1999) Duzce 180 0.312 58.8 44,11 0.192 0.750
Kocaeli, Turkey(1999) | Yarimea 330 | 0349 | 621 5097 | 0182 | 082
Loma Prieta(1989} | 58065 Saratoga - Alcha Ave 090 0.324 42.6 27.53 0.134 0.646
Loma Prieta(1989} 58235 Saratoga - W Valley Coli,| 270 0332 61.5 36.4 0.189 0.582
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