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Fig. 1 Dimensions of single storey steel frame
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Fig. 2 Connections between steel beams and reinforced concrete slabs
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Fig. 3 Illustrations of fire furnace for smgle storey frame
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Fig. 4 Experimental set-up of smgle storey steel frame
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Fig. 5 Furnace fire gas temperature-time curves
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Fig. 7 Temperature distribution along steel column profile of frame KJ1-A and KJ2-A
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Study on Failure Mechanism of Composite Steel Frames in Fire

DONG Yu-li*, LI Xiao-dong®
(1. Harbin Institute of Technology, Heilongjiang 150090, China; 2. Qingdao Technological University, Shandong 266033, China)

Abstract: Using the special fire furnace and experimental set-up, the failure mechanism of 4 composite
steel frames with different connections between reinforced concrete and steel beam in two different fire
conditions were studied. The temperature distributions along the profile of steel beams, columns and
across reinforced concrete slab sections, as well as the displacements at middle and top of columns,
were measured; It is found that the steel temperatures outside the concrete slab were almost equal,
but the steel temperatures inside concrete were different. Large differences between temperature-time
curves of steel and concrete existed. The temperature of the steel changed more quickly than that of
the concrete. There was a short plateau in concrete temperature-time curves at about 100°C because of
the water in concrete vapouring. Finally, the deformations of frames were introduced, and the failure
mechanism of composite frames and cracks formation of reinforced concrete floor slabs were studied.
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