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Abstract

Fiber Reinforced Polymer (FRP) composites are widely accepted in concrete
structural applications due to high performance and potential for use in reinforcement, retrofit,
rehabilitation and replacement. The main objective of this research is focused on structural
performance of concrete columns internally reinforced with glass fiber reinforced polymer
(GFRP) rebars. Glass fiber reinforced polymer materials provides non corrosion, high tensile
strength, and light weight comparing with conventional steel. The concrete columns internally
reinforced with GFRP rebars were studied using experimental and analytical investigations. To
evaluate structural behavior and performance, twelve different series of short column specimens
were conducted under axial compressive loading. All column specimens were tested to failure.
For experimental investigation, there are four parameters of column specimens as follows: 1)
cross section (square and circular), 2) main reinforcement (GFRP rebars), 3) lateral reinforcement
(tied and spiral) and 4) concrete cover. The effects of the mentioned parameters were
comprehensively discussed herein. The experimental results presented that GFRP rebars
contributed to 20-25 % of the ultimate concrete column strength. It was also found that column
failure mode was classified as ductile failure with rupture of GFRP rebars. For preliminary design
purpose, the FRP reduction factor () and column ductility based on this experimental study were

determined and compared with the previous research data.

Keywords : Glass Fiber Reinforced Polymer (GFRP), Concrete, Column, Axial load
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NAUIEIAIDE1 fufinih | wieves | e | Sdesa | aenw | widenisia
e man | Yaqusy | gga Ruiithda | wadfitds
taon | Mawmdn IAFIYA IAYIYA
(cm.z) (%) (kN) (kN/cm.z) (mm./mm.)
1-SFsc 225 0.0142 380 1.69 0.005
SFsc | 2-SFsc 225 1Nae" 0.0142 340 1.51 0.004
3-SFsc 225 0.0142 390 1.73 0.007
1-SNsc 225 - 420 1.87 0.004
SNsc | 2-SNsc 225 MEEE! - 330 1.47 0.005
3-SNsc 225 - 310 1.38 0.005
1-SFsn 156.25 0.0205 360 2.30 0.004
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3-SFsn* 156.25 0.0205 - - -
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CNsc | 2-CNsc | 17671 | nae? - 270 1.53 0.006
3-CNsc | 17671 - 250 1.41 0.007
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ABSTRACT: The main objective of this paper is to investigate the effectiveness and behavior of reinforced concrete
short columns with glass fiber reinforcement polymer bars (GFRP). To evaluate structural performance and behavior of
reinforced concrete columns, a series of ten concrete column tests were conducted under compressive axial static
loading. All concrete columns were tested to failure. The experimental results presented that GFRP reinforcing bars
contributed to 20-25 % of the ultimate concrete column strength. In addition, the FRP reduction factor () based on this
study was determined and proposed for design purpose. For reinforced concrete column failure mode, it was classified

as ductile failure with GFRP bar rupture.
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