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Analysis of stress transfer and bond failure mechanism of
steel reinforced concrete

WU Kai', CAO Pingzhou', XUE Jianyang’, ZHAO Hongtie’, GE Hongpeng’
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;
2. School of Civil Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China;
3. China Northwest Building Design Research Institute, Xi’ an 710003, China)

Abstract; Bond performance and stress transfer between steel and concrete were analyzed based on the standard
push-out test of steel reinforced concrete specimens. A mechanical truss model, which was put forward based on the
three-dimensional bond effect, was established and used to illuminate various bond failure patierns of push-out
specimens. Strength of concrete, the depth of the concrete cover of steel flange, the reinforcement ratio, and the
anchorage length of shaped steel are the main factors that affect the bond strength between steel and concrete. The
mechanical truss model was utilized to analyze the influences of these factors. The results show that the bond
strength increases with the strength of concrete; the bond strength and the ultimate load are enhanced with the
increase of the depth of the concrete cover of steel flange ; the arrangement of more stirrups can improve the residual
bond strength after bond cracking, which is mainly due to the restriction of stirrups on cracks; and the ultimate load
of specimens increases, while the bond strength decreases, with the increase of the anchorage length of shaped

steel.
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