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THE STUDY OF THE DIRECT ANALYSIS
METHOD FOR STEEL FACTORY BUILDING
FRAME DESIGN

Ken Hwa

Department of Architecture, Nanya Institute of Technology
Jhongli, Taiwan

Abstract

Effective length concept has been used to evaluate member strength in a steel
frame for many years. However, the process of calculating the effective length factors is
not straightforward. The current trend is to avoid the use of effective length factors in
the design of steel frames. In the 2005 AISC Specification Appendix 7, for ordinary
steel frames, the direct analysis method is proposed to account for nonlinearities and
inelastic effects by applying notional loads and/or modified stiffness to structures. In
Taiwan, there are many factory steel frame buildings with leaned columns. Since the
lateral stability of these frames is lower than ordinary steel frames, the purpose of this
paper is to examine the factors used in the direct analysis method for these particular
steel buildings. The research data show that for the case of beam stiffness is much
greater than column stiffness, notional load need not be applied and interaction
equations of AISC-LRFD are not appropriate. For ordinary steel frames with leaned
columns, notional load is recommended to be equal to 0.2% of total design gravity loads
acting on the considered floor level. In addition, slenderness ratio of column members
and loading distribution do not have great influence to the analysis results.

Keywords : direct analysis method, leaned column frames, effective length factors,

notional loads
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