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Due to its noncorrosive properties, fiber
reinforced polymer (FRP) reinforcement offers
significant benefits for structures in a variety of
applications where environmental exposure and
potential for corrosion of steel reinforcement is a
concern. Such applications include bridge decks
exposed to deicing salts, bridge abutments,
containment structures, piles, and sea walls. FRP
materials are extremely high in strength, but differ
from steel typically used for concrete reinforcement
in that they are lower in stiffness and exhibit a
linear-elastic stress-strain behavior to failure.

This experimental study involves the
testing of a large number of concrete beams
reinforced with fiber reinforced polymer bars.
Several types of structural behavior are being studied, including flexural strength, shear strength, and
deflections. Over fifty beams have been tested to date using glass fiber (GFRP) reinforcing bars, with the
primary variables considered keing quantity of reinforcement and concrete strength. Beams have been
fabricated and testing using both normal strength concrete (5000 psi) and high strength concrete (11,000 psi).
The latest phase of this ongoing research study involves the testing of fifteen high strength concrete beams
with carbon fiber (CFRP) reinforcing bars.

Outcomes of this work focus on verifying design equations proposed in AClI Committee 440’s Guide
for the Design and Construction of Concrete Reinforced With FRP Bars, published in 2001. Modifications for shear
strength and deflection prediction equations for beams with GFRP reinforcement have been suggested.
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