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Deflection and crack-width prediction of concrete beams reinforced with glass FRP
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Abstract:

Concrete beams reinforced with carbon(CFRP) rebars exhibit large deflections and crack
widths as compared to concrete beams reinforced with steel due to the low modulus of
elasticity in (CFRP) rebars.

The Committee of American code ACI has provided design equations for concrete elements
reinforced with steel bars, and in the subsequent versions of this code these equations had
developed to be suitable for concrete beams reinforced with FRP rebars, and to predict
deflections, crack widths and ultimate capacities.

Reinforcing concrete with a(hybrid) combination of steel and carbon fiber-reinforced polymer
CFRP bars, which appear recently, promises favorable strength, serviceability, and durability.
But these developed equations aren’t suitable for the case of hybrid reinforcement with
(CFRP+ steel) rebars, so we proposed some improvements on them. To prove these
improvements, ten groups of reinforcing concrete beams, were prepared and tested. In each of
them three identical beams, and each group differed from others in the ratio of steel and
carbon reinforcement, and in the distribution of the rebars in the section.

We modeled tested beams using FE method and analyzed them by ANSY'S program.

The experimental results of deflections, crack widths and ultimate capacities were compared
to the calculated results in accordance with the proposed improvements, and to the results of
ANSYS, the results were satisfactory, and some of conclusions and recommendations were
reached on.

Keywords: Reinforced Concrete Beams, Hybrid Reinforcement, Carbon (CFRP) Rebars,
Deflection, Ultimate Capacities, Crack Width, ANSYS program.
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