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Abstract: To investigate the fire resistance of double-ribbed I-steel continuous composite girder with corrugated steel webs
under different fire scenarios, a fire test of a continuous double-ribbed steel-concrete composite girder is taken as a
background, and the finite element software ANSYS is used to establish a coupled thermal-force numerical model of
the composite girder. The temperature rise law of the composite girder under fire, and the structural deformation and
failure modes under different fire scenarios are analyzed. Furthermore, the influence of load ratio, span-to-height ratio,
and the variation of the web corrugation angle on the fire resistance of the composite girder is studied. The results
show that when subjected to fire, the temperature rise rate of double-ribbed I-steel continuous composite girder with
corrugated steel webs along the height of the cross section is not consistent, forming a significant temperature gradient.
The structural deformation and fire resistance time of the composite girder subjected to different fire scenarios have
large differences, and the closer the fire area is to the middle support, the shorter the fire resistance time of the
composite girder will be. The fire in the middle support area is a more unfavourable condition for the girder, with

shorter fire resistance time and local buckling damage. Load ratio has a significant effect on the fire resistance of the
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composite girder subjected to fire at the side support area, and the fire resistance time decreases by 54.4% when the

load ratio is increased from 0.3 to 0.5. Reducing the span-to-height ratio significantly improves the fire resistance of

the girder subjected to fire in the side support and mid-span areas, but the fire resistance times of the girder subjected

to different fire scenarios are relatively close. The variation of the web corrugation angle has a smaller impact on the

fire resistance of the composite girder subjected to different fire scenarios, and the fire resistance times are close, which

1s basically negligible. The research results can provide a certain reference for the fire-resistant design of double-ribbed

I-steel continuous composite girder with corrugated steel webs.
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Fig. 9 Time-history curves of mid-span deflection and web lateral displacement of composite girder
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Fig. 11 Time-history curves of mid-span deflection and web lateral displacement of composite girders

with different load ratios
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Fig. 12 Time-history curves of mid-span deflection and web lateral displacement of composite girders

with different span-to-height ratios
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Table 2 Comparison of analysis results of composite

girders with different span-to-height ratios
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Fig. 13 Different web corrugation angles
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Table 3 Comparison of analysis results of composite girders with different web corrugation angles

T A A 8 60 # A f 2 /kN FS1#f X & 18 /min FS2 @t K & 18] /min FS3 @t K #F 18] /min FS4 @ K B 18] /min
60° 506.7 78 37 29 27
45° 523.5 78 35 29 27
30° 520.8 79 33 28 26
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Fig. 14 Time-history curves of mid-span deflection and web lateral displacement of composite girders

with different web corrugation angles
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