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Mechanical Properties of Hybrid FRP Rebar
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Abstract

Over the last decade fiber-reinforced polymer (FRP) reinforcement consisting of glass, carbon, or aramid
fibers embedded in a resin such as vinyl ester, epoxy, or polyester has emerged as one of the most promising
and affordable solutions to the corrosion problems of steel reinforcement in structural concrete. But
reinforcing rebar for concrete made of FRP rebar has linear elastic behavior up to tensile failure. For safety
a certain plastic strain and an elongation greater than 3% at maximum load is usually required for steel
reinforcement in concrete structures. The same should be required for FRP rebar. Thus, the main object of
this study was to develop new type of hybrid FRP rebar. Also, this study was evaluated to the mechanical
properties of Hybrid FRP rebar. The Manufacture of the hybrid FRP rebar was achieved by pultrusion, and
braiding and filament winding techniques. Tensile and interlaminar shear test results of Hybrid FRP rebar
can provide its excellent tensile strength-strain behavior and interlaminar stress-strain behavior.

Keywords : Aramid fiber, Carbon fiber, Glass fiber, Hybrid FRP rebar, Tensile behavior, Interlaminar shear
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Table 1 Length and diameter specifications

Rebar size Gage length Anchor length Total length Anchor diameter
Type of rerebar
(mm) (mm) {mm) (mm) {(mm)

Carbon(ISO rod) 9 400 300 1000 254
Carbon{Developed) 6 300 300 900 254
Glass(Aslan) 9 400 300 1000 25.4
Glass(Developed) 6 300 250 800 254
Armaid(Technora) 74 300 300 900 25.4
Hybrid (Developed) 6 300 300 900 254

| Total lfength
Anchor diameter

I Anchor tength I Gage length

Fig. 9 Schematic of tensile test specimen
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