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Experimenal study on size effect in tensile mechanical
properties of GFRP rebar

ZHOU Ji-kai DU Qin-qing CHEN Li-he MA Xiao-hui
College of Civil Engineering Hohai University ~Nanjing 210098  China

Abstract The mechanical properties of GFRP rebars with different diameters were studied experimentally and the
weakest link theory which is based on the Weibull distribution of material strength was used to analyze the size effect.
The experimental results indicate that the ultimate tensile strength tensile modulus of elasticity and ultimate elongation
percentage decrease as the diameter increases while the change of the yield strain is the reverse. According to the
experimental analysis the stress-strain relationship of GFRP rebars taking the diameter variety into account and the
relationship between relevant parameters and diameter were developed. Simultaneously a formula to calculate the
ultimate tensile strength f},, of GFRP rebars with different diameters was presented. Based on the analysis using weakest
link theory it is presented that the main contributing factor of the size effect of GFRP rebar is the volume of effective
region. The size effect on tensile mechanical properties of GFRP rebar is obvious and can be analyzed using weakest link
theory. The strength of different GFRP rebars can be predicted as well as the standard value of strength  which will help
standardize the effective length of GFRP specimens. The recommended effective length of specimen was 30 to 40 times the
diameter of GFRP rebar.

Key words GFRP tensile test mechanical properties size effect weakest-link theory Weibull distribution
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