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ABSTRACT 

The feasibility of using concrete-filled rectangular filament-wound glass fibre reinforced 

polymer tubes (CFRFT) as structural members has been explored. Three CFRFT beam 

specimens and five short columns were tested. The behaviour of CFRFT was compared to 

conventional concrete-filled rectangular steel tubes (CFRST) of similar reinforcement ratios as 

well as to conventional RC sections reinforced with steel rebar.  An analytical model has been 

developed to predict the moment-curvature responses of beams and the complete interaction 

curves of beam-column members. The model accounts for different laminate structures of the 

flange and the web of the FRP tube through the Classical Lamination Theory (CLT). The gradual 

reduction of stiffness resulting from the progressive failure of different FRP layers oriented at 

various angles is accounted for through the Ultimate Laminate Failure (ULF) approach. The 

model adopts the cracked section analysis using layer-by-layer approach. The model has been 

utilized to evaluate the effects of laminate structure, hybrid laminates, thickness of the tube, and 

to optimize the inner void of partially filled tubes. Comparisons of the behavior of CFRFT with 

CFRST and conventional RC sections showed that CFRFT is a practical and feasible system that 

offers similar flexural strength to CFRST of similar reinforcement ratio. Additionally, CFRFT 

could provide axial load-bending moment interaction curves comparable to those of RC sections 

of similar reinforcement index. 
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