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ABSTRACT 

The main objective of this research is to describe the shear capacity of 

Concrete-Filled FRP Tubes (CFFT). A total of nine beams are tested by 

applying a concentrated load at the mid span with various shear span-to-depth 

ratios (a/D). Tested beams are divided into two main groups; the first group 

consists of four tubes filled with plain concrete, while the second group consists 

of five concrete filled tubes provided with extra longitudinal steel 

reinforcement. 

An elaborated Strut-and-Tie (S&T) truss model was adopted to model the shear 

behaviour of tested CFFT beams. Geometry of the tension ties and compressive 

struts is established to present the tension fields in the external FRP shell and 

compression fields in the concrete core, respectively. The adopted model can 



    Abstract 

iii 

 

closely model the internal force flow and predict the most probable failure 

mode. 

A parametric study was carried out based on the adopted strut-and-tie model for 

further understanding of the influence of beam size, a/D, concrete compressive 

strength, FRP reinforcement ratio and the laminate structure of the FRP jacket 

on the shear capacity of CFFT beams. 

Current research verified the potentiality of concrete-filled GFRP tubes as a 

structural member to provide significant shear strength. Based on the 

experimental program and the analytical study mentioned in this thesis, it can be 

concluded that Bernouli’s beam theory is not valid for deep and short CFFT 

beams. Shear capacity of such beams can be predicted based on a strut-and-tie 

model. 

KEYWORDS: CFFT, Concrete filled tubes, Glass fibers, Shear behavior, 
Confinement, Shear stresses 
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