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Investigation of the effect of FRP on increasing bond strength and
decreasing development length of reinforced concrete members
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Abstract

Inadequate development length and substandard detailing of steel reinforcement in reinforced concrete members can
result in failure during earthquake. Confining members subjected to seismic loads with FRP reduces the required
development and lap splice length increasing the bond strength between bars and concrete. In addition, FRP
confinement enhances the axial strain capacity of concrete significantly. Subsequently, it improves the flexural ductility
of the member. Also, for members subjected to earthquake load, external FRP confinement prevents compressive
buckling of steel bars as if the structural damage is reduced more effectively in comparison to confinement by internal
steel ties.

Current study presents a calculation method to study the effect of FRP confinement on increasing bond strength and
decreasing development length of spliced reinforcement. Hence, considering parametric studies, an equation is derived
to evaluate the development length when the concrete is confined externally with FRP jackets. Results show that
confining reinforced concrete members using FRP jackets within the development/splice zone improves the seismic
performance of members.
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