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The properties of hybrid FRP rebar for concrete structures
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ABSTRACT

The corrosion of steel rebars has been the major cause of the reinforced concrete deterioration.
It is FRP rebar that is developed to solve problem of such steel rebar. FRP rebar in concrete
structures should be used as a substitute of steel rebars for that cases in which aggressive
environment produce high steel corrosion, or lightweight is an important design factor, or
transportation cost increase significantly with the weight of the materials. But FRP rebar have
only linearly elastic behavior; whereas, steel rebar has linear elastic behavior up to the yield
point followed by large plastic deformation and strain hardening. Thus, the current FRP rebars
are not suitable concrete reinforcement where a large amount of plastic deformation prior to
collapse in required.

The main objective of this study was to develop new type of hybrid FRP rebar. The
manufacture of the hybrid FRP rebar was achieved pultrusion, 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.
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2) Calculate design lateral force capacity, under axial load.
3) Construct acceleration-displacement (or force-displacement) spectrum capacity.

Step 4. : Determine required displacement ductility.
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Step 5.
Step 6. : Determine required confinement steel ratio.
Step 7. : Design transverse reinforcement.
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Determine required curvature ductility from required displacement ductility.
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Fig. 1 New seismic design concept based on ductifity demand



Fig. 3 Tensile test set-up
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Fig. 6 Tensile strength-strain behavior of FRP rebar
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Fig. 7 Tensile properties of FRP rebar
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