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OABSTRACTO

Reinforcing concrete elements with a combination (hybrid) of steel and carbon CFRP
bars is considered promising in terms of strength, serviceability, and durability, especially
in the case of replacing steel bars in the corners of the element-sections by carbon rods
which don't rust and have a high strength. To prove the effectiveness of reinforcing
concrete elements with different types of reinforcement, and to compare the behavior of
these elements, we have experimentally investigated the behavior of uniform concrete
beams reinforced with either steel or carbon bars or sted and carbon together (hybrid
reinforcement). 12 beams were divided into four groups each; three beams were tested.
The amount of CFRP reinforcement and the CFRP ratio of the total reinforcement were the
main parameters investigated. Concrete beams reinforced with carbon rods exhibited a
higher load carrying capacity compared with other beams. Also, the load carrying capacity
increased in the concrete beams reinforced with hybrid reinforcement, according to the
following rates (0-10-15-22)%, by increasing the CFRP ratio of the total reinforcement in
their sections, according to the following rates (0-33.3-66.6-100%), respectively.

Keywords. Reinforced concrete beams, hybrid reinforcement, carbon bars, behavior,
deflection, load carrying capacity, cracks.
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