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Effects of Non-uniform Temperature Distribution Across Section on

Catenary Action of Restrained Corrugated Web Beam in Fire

WANG Pei-jun', LIU Chang-bin', YANG Zhen-min®
(1. School of Civil Engineering, Shandong University, Jinan 250061, Shandong, China;
2. Zhongtong Steel Structure, Co. . Ltd, Liaocheng 252000, Shandong. China)

Abstract: The restrained corrugated web beam was taken as research object, and the influences of
uniform and non-uniform temperature distribution across section on catenary actions of axially
restrained corrugated web beam were analyzed by using the finite element model. The results
show that due to the thermal bending effect produced by the non-uniform temperature, the
vertical deflection of the restrained steel beam is larger at the compression stage, and the axial
force in beam is smaller. The failure temperature of the steel beam with uniform temperature is
6.2% higher than that of the steel beam with non-uniform temperature. The smaller the
temperature ratio is, the more obvious the thermal bending effect of steel beam is, and the lower
the failure temperature is.

Key words: corrugated web beam; axially restrained steel beam; fire; non-uniform temperature
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Fig. 1 Dimensions of Corrugated Web Beam (Unit:mm)

(b) AR R~

w =0.5

i Y § w=1.0 E"
S HI II:I:
I = —¥1 0

_ < w =1.

Il

©

E2 I »=1.0 w=1.0

(a) BB
B2 FEEVAEREMTHARESH

Fig.2 Uniform and Non-uniform Temperature
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Fig.3 Finite Element Model of Corrugated Web Beam
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Fig.4 Verification of Finite Element Model
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Fig. 5 Changes of Axial Force in Restrained Steel Beam
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Tab.1 Critical Temperatures of Restrained Steel Beam
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Fig. 6 Changes of Deflection in Restrained Steel Beam
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Fig. 8 Changes of Axial Force of Restrained Steel Beam
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Fig. 9 Bending Moment Equilibrium of

Restrained Steel Beam in Fire
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Fig. 10 Changes of Bending Moment of

Restrained Steel Beam
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Tab.3 Critical Temperatures of Restraint Steel

Beam with Different Temperature Ratios
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