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Study on Fire Resistance of H-shaped Steel-concrete Composite Beams
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Abstract: In order to explore the ultimate fire endurance time of H-shaped steel composite beams, the
thermal-structural coupling model of the H-shaped steel composite beam was established in this paper
by using ANSYS software. The influence of fire source type, load size, web thickness and fire zone
length on the fire-resistance performance of H-shaped steel composite beam was analyzed in this pa-
per. The results show that under the set fire scenario, the fire endurance time of the H-shaped steel
composite beam is 36 min when the tank truck burns, while the combustion of the car will not cause
the down-warping damage of the H-shaped steel composite beam. The load size, web thickness and
length of fire zone are key factors affecting the fire endurancee time of H-shaped steel composite
beams. The greater the load, the thinner the web, and the longer the fire zone, the shorter the fire en-
durance time of an H-shaped steel composite beam. The fire endurance time of the H-shaped steel
composite beam bridge is shortened by 11 min, 8 min and 8 min at most, respectively. On this basis,
some suggestions for improving the fire endurance time of H-shaped steel-concrete composite beams
are put forward in this paper.

Keywords: H-shaped steel-concrete composite beam; ultimate fire endurance time; thermal-structural

coupling model; key influencing factors
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Fig.l Dimensional diagram of the test beam in literature [2]
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Fig.5 Finite element model of the H-shaped steel-concrete

composite beam
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Fig.6 Diagram of fire from three sides of the H-shaped steel

concrete composite beam
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Fig.7 Heating curves of key cross-sectional parts of the H-

shaped steel-concrete composite beam
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