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Experiment on Flexural Behavior of Steel-GFRP-concrete Composite Beams

WANG Wen-wei', HUANG Hui', DAI Jian-guo®, ZHENG Yu-zhou'
(1. School of Transportation, Southeast University, Nanjing 210096, Jiangsu, China; 2. Department of Civil and
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Abstract: In order to investigate the flexural behaviors of beams composed of steel girders and
GFRP-concrete composite hollow slabs, three composite beams formed with different connection
methods were tested under static load. The connection methods between the steel girders and the
GFRP-concrete composite slabs were based on epoxy resin adhesive and shear studs for 3
specimens, respectively. The feasibilities of the aforementioned connection methods for interfacial
connectors of the composite beams were verified by the comparison of change laws of sectional
strain, mid-span deflections and interfacial slips of different specimens. Based on the failure
modes for the tested specimens with different connection methods, a simplified calculation
method was proposed to analyze the flexural capacity of the composite beams connected by shear
studs. The results show that the composite beam connected by epoxy resin adhesive fails in shear
fracture of GFRP plate along the length of the beam. While the composite beams connected by shear
studs fail with the typical bending failure mode. The shear stud connectors exhibit higher interfacial
shear stiffness than epoxy resin adhesive layer. The ultimate load-carrying capacity of the beam
connected by shear studs is about twice of that of the beam connected by epoxy resin adhesive.
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Tab.2 Experimental and Analytical Results
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