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Abstract

This study aims to investigate the flexural behavior of concrete beams reinforced with
glass fiber-reinforced polymer (GFRP) bars in comparison to conventional reinforced concrete (RC)
beams by testing 16 beam specimens (15 x 30 x 190 cm), consisting of 8 RC beams and 8 GFRP-
reinforced concrete beams, with reinforcement ratios ranging from 0.56% to 2.37% under four-
point bending. The results indicated that the experimental flexural strength of both GFRP-
reinforced concrete and RC beams exceeded theoretical values, with GFRP-reinforced concrete
beams exhibited lower flexural strength than RC beams under identical reinforcement ratios. The
experimental-to-theoretical flexural strength ratio for GFRP-reinforced concrete beams ranged
from 1.37 to 1.46, aligning with the ACI 440.1R-15 standard, which conservatively reduces material
strength for safety considerations, while RC beams showed experimental flexural strength closely
matching theoretical predictions. A comparative analysis revealed an increasing disparity in
experimental flexural strength between RC beams and GFRP-reinforced concrete beams as the
reinforcement ratio increased, a trend also observed in theoretical flexural strength ratios,
suggesting that ACI 440.1R-15 reduced a material uncertainty at higher reinforcement ratios. In
terms of stiffness, GFRP-reinforced concrete beams were approximately 50% lower than that of
RC beams under identical reinforcement conditions, leading to greater deflections in GFRP-
reinforced concrete beams when subjected to the same applied load, emphasizing the need for
stricter deformation limits in practical applications more than RC beams. Regarding failure
behavior, GFRP-reinforced beams exhibited wider crack widths and less crack distribution at
failure, whereas RC beams demonstrated a more distributed crack pattern with smaller crack

widths at failure.



