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Abstract

This study encompasses a comprehensive investigation into reinforced
concrete beam behavior, utilizing a combination of experimental testing,
numerical simulations via ANSYS, and a comparative analysis with American
Concrete Institute (ACI) standards for eight beams with dimensions
(2400*250*200)mm 1n two gropes, four for each group; the first grope has a
concrete compressive strength of 22 MPa and the other 45 MPa; the type of
loading test is a two-point load test there were two beams reinforced with steel
(20 10 mm); and the other samples were reinforced with an equivalent

reinforcement area for GFRP bars using different bar diameters (8, 10 and

12mm).

The research explores load-carrying capacity, cracking loads, deformation
behavior, and ductility across diverse beam configurations, illuminating the
performance disparities between traditional steel reinforcement and Glass Fiber

Reinforced Polymer (GFRP) reinforcement.

In the experimental phase, various beam specimens are incrementally
loaded until failure, yielding load-deflection responses, critical data on cracking
loads, failure modes, and deflection behavior. Concurrently, ANSYS simulations
provide a computational platform to model and analyze beam behavior under

same conditions, offering insights into structural performance factors.

Comparative analysis with ACI standards serves as a benchmark, evaluating
the alignment of experimental and ANSYS results with industry guidelines.
Findings reveal significant variations across different beam configurations,
driven by concrete compressive strength, reinforcement type, and diameter.
These factors collectively influence load-carrying capacity, cracking loads, and

deformation behavior.



In conclusion, this research underscores that this reinforcement replacement
changes the beam failure behavior from yielding of bars to crushing of concrete
in GFRP reinforcement, and the effect of the change f'c (22 to 45 MPa) is
negligible on the type of behavior, the pivotal role of concrete compressive
strength in load-carrying capacity, favoring higher-strength concrete. GFRP-
reinforced beams exhibit competitive load ratios with variations in cracking loads
and deformation behavior. The ANSYS results as compared with experimental
results showing a behavior that could be considered as similar which means a
good simulation for samples. Material choice significantly impacts failure modes,
with steel beams experiencing reinforcement rupture and GFRP-reinforced
beams leaning towards concrete crushing. Ductility indices vary, with GFRP
beams displaying competitive ductility means to be with high flexibility and
loading capacity in against with beams with steel to be less flexible (brittle) and

less loading capacity.
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