ol F B uRE TAYE B AT FU}t

Behavior of High Strength Concrete Beams with
Hybrid Flexural Reinforcements
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ABSTRACT

In a tension-controlled section, all steel tension reinforcement is assumed to yield at ultimate
when using the strength design method to calculate the nominal flexural strength of members with
steel reinforcement arranged in multiple layers. Therefore, the tension force is assumed to act at the
centroid of the reinforcement with a magnitude equal to the area of tension reinforcement times the
yield strength of steel. Because FRP materials have no plastic region, the stress in each reinforcement
layer will vary depending on its distance from the neutral axis. Similarly, if different types of FRP
bars are used to reinforce the same member, the stress level in each bar type will vary, and the
member will show different behavior from our expectation.

In this study, six high-strength concrete beam specimens reinforced with conventional steels,
CFRP bars, and GFRP bars as flexural reinforcements were constructed and tested. The members
reinforced with hybrid reinforcements showed higher stiffness, smaller crack width, and better ductility

than the members reinforced with single type of FRP bars.
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1. ACI Commitee 440, 2006, “Guide for the Design and Construction of Structural Concrete
Reinforced with FRP Bars (440.1R-06),” American Concrete Institute, Farmington Hill, Mich., 44pp.
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