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Abstract 

Fiber-reinforced polymer (FRP) composites are widely used in both existing and new concrete 

structures. This talk will present the following research findings of the speaker on structural 

strengthening by FRP on the existing concrete members: (1) The quantification and improving 

methods on bond performance between FRP and concrete for beam strengthening; (2) Some important 

factors which are ignored in most existing stress-strain models of FRP-confined concrete columns. In 

addition, for constructing new concrete structures, FRP reinforcing bars provide a promising 

alternative to steel reinforcement bars as the reinforcing material for concrete structures. This is 

because the former are free of electro-chemical corrosion. In concrete structures where all steel 

reinforcement bars are replaced by FRP reinforcement bars, the compressive performance of FRP 

reinforcement bars, which is far inferior to their tensile performance, is of serious concern. Against 

this background, novel steel-free hybrid reinforcement bars have recently been proposed and studied 

to address this concern. Such a hybrid rebar typically consists of a central FRP bar, an external FRP 

confining tube and an annular layer of ultra-high-performance concrete (UHPC). This talk will report 

results from a recent experimental study to gain systematic understanding of the performance of these 
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 hybrid bars. The test results confirm that the hybrid bars show excellent performance under 

compression and can be designed to exhibit a ductile stress-strain response. 
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