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Study on Limit Deformation of Composite Castellated
Beams at High Temperature

JIA Lianguang ,ZHANG Yuyan ,DAI Yue , WANG Yuhan
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Abstract; This paper present a judgment method applicable to the ultimate deformation of
composite castellated beam under high temperature ,and to provide reference for the design of fire
resistance of composite castellated beam components steel frame structure. On the basis of fire
resistance test of steel-concrete composite beam, finite element software ABAQUS was used to
simulate thermo-mechanical coupling ,and the time-displacement curves of steel-concrete composite
beam was obtained. Pass, loading rate and concrete floor thickness were taken as the influence
parameter to study composite castellated beams and analyze the influence of parameters on the
ultimate deformation of composite castellated beam under high temperature. There is a great
difference in the deflection of composite castellated beam and solid-belly composite beam before
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mid-span displacement mutation. Pass, loading rate and concrete floor thickness have some effect
on the ultimate deformation of the composite castellated beam at midspan. Under high temperature
the mid-span displacement of composite castellated beam develops more rapidly than that of
composite beam with solid substrates, and its ultimate deformation is also larger than that of the
solid-abdominal composite beam. The loading rate has a great influence on the midspan ultimate
deformation of composite castellated beam,and it has little influence on the pass and the concrete
floor thickness. The author suggest that the mid-span deflection reaches 1/20 ~ 1/15 of the beam
length as the limit deformation of composite castellated beam under high temperature, and this
value is used as the limit to judge that the beam reach the limit state of fire resistance.
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