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Investigation on Fire Resistance of Prestressed Fire-resistant Steel-

concrete Continuous Composite Beams
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(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
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Abstract: Flexural properties of fire-resistant steel-concrete prestressed continuous composite beams
at high temperatures were numerically investigated. Material nonlinearity, geometric nonlinearity and
initial geometric defect of the composite beam were introduced. Effects of fire condition cases and dis-
tributed location of fire-resistant steel along the longitudinal axis of composite beams were obtained,
by analyzing failure modes, fire resistance, and the variation of mid-span deflection with temperature
or with time. The results show that: different fire scenarios have great influence on the fire resistance
performance of both regular and fire-resistant steel-concrete composite beams, the mid-span deflection
of composite beams under a combination of fire condition decreases faster than the beams under one-
sided fire conditions, and the critical time is significantly shortened; Under the same fire scenario, it is
found that composite beams with refractory steel flanges and regular steel webs have excellent flexural

capacity and larger critical duration than composite beams with regular steel webs and flanges under
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high temperature; Composite beams made of refractory steel bottom flanges and webs and regular

steel upper flanges have the same fire resistance as composite beams made of refractory steel; When

refractory steel is used only as the lower flange and web in the vicinity of mid-span of the steel beam,

the longer the distribution region of refractory is, the smaller the deflection is and the higher the criti-

cal temperature is.

Keywords: structural engineering; fire resistance; finite element method; prestressed continuous com-

posite beam; fire-resistant steel; fire condition
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