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M odelling of beam response for progressive collapse analysis

P.M. Stylianidis**, D.A. Nethercof, B.A. I1zzuddin®, A.Y. Elghazouli

a’b’c'dDepartment of Civil and Environmental Engineerimgperial College London, SW7 2AZ, United Kingdom

ABSTRACT

A fundamental aspect of the progressive collapsavieur of building structures is the responsexidléy
restrained beams following partial or total losshaf loadbearing capacity of a supporting membain@

to the various complex effects involved such asen@tand geometric nonlinearity, advanced numerica
approaches tend to be the most effective toolsimadelling performance. Such approaches, howewek, la
the simplicity needed for common use and may pewidly limited capability for understanding struetiu
behaviour. For such purposes, more limited analgpisroaches that can address adequately the basic
features of performance are likely to be more petiga. One such method for modelling the resporise o
axially restrained steel and composite beams fatigweolumn loss is presented in this paper. Thenotet
involves explicit modelling of the connection belmawr and employs conventional structural analysis
principles to describe beam performance using aduesspreadsheet calculations. Following careful
verification against detailed numerical analysed aalidation against available experimental resuhs
proposed method is deemed capable of modellingdheus complex features of response with excellent
accuracy. Therefore, it may form a promising adeaimcstudying and understanding the basic mechanics

of the problem.
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