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Study of post-fire mechanical property of composite slabs of lightweight
concrete and thin-walled steel beams with openings in web member

WANG Qi, WANG Xin-tang , REN Peng-fei
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: This paper addresses a new type of composite slab assembled with precast lightweight aggregate
concrete panels and thin-walled H-steel beam with openings in web member. Experimental study is conducted on
the post-fire mechanical performance of the composite slabs simply supported at two ends. The results show that
the composite slabs under uniform load with value of 2kN-m™ and after exposure to hydrocarbon fire with
maximum temperature of 600  remain higher bearing capacity and post-fire integral rigidity. It is found that
the composite slab which suffers the most serious damage in fire still keeps the deflection less than /400 under
uniform load of 4 kN-m™, and there is no more crack found in concrete of the slab specimen. It can be concluded
based on the test results that the form of openings in web member of the thin-walled steel beam of the composite
slabs and the number of the shear connector have obvious effect on the post-fire integral rigidity and mechanical
property of the composite slabs. Also suggested is that the form of the openings with larger diameter and smaller
number and properly increasing the shear connector’s number should be used with first priority for enhancing
integral stiffness of the composite slabs.

Key words: thin-walled steel beam with openings; composite slab; post-fire mechanical properties



