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FRP (fiber reinforced polymer) strengthening systems for concrete structural members,
such as beams, columns, and slabs, have become increasingly popular as a result of extensive
studies on short-term mechanical behavior. However, the effects of defect in the form of
disbond area at FRP/concrete interface on the behavior and failure of FRP-strengthened RC
beams are still largely unknown. Limited numbers of studies have shown that the presence of
defects can have detrimental effects on FRP-concrete systems. Therefore, the objective of this
research is to investigate the effects of interfacial defect in FRP-strengthened RC beam on its
mechanical behavior and failure through a series of experimentation on FRP-strengthened RC
beam specimens and finite element simulation. The methodology and knowledge from this
proposed research could help civil engineers plan proper maintenance and repair of FRP-
strengthened RC structural member to ensure public safety.

The results of this study have shown that defects of different sizes and locations had
small effects on the flexural capacity and ductility of RC beams strengthened with FRP. The
flexural capacity calculated from design equations, together with additional strength reduction
factors as recommended by the design code, is smaller than that obtained from the experiment,
implying that designed capacity of FRP-strengthened RC beams is safe with the presence of
disbond defects of the positions and sizes within the scope of this study. In addition, defect in
the form of disband area at the interface between FRP and concrete can affect the distribution
of interfacial shear stress within the interface. The presence of large defect can increase the
overall interfacial shear stress due to reduced total bond length. Furthermore, bond strength
(P,) and softening load (P,) depend on the size and location of the defect in the bond line. For
defects at the same location, larger defect results in larger reduction in P, and P.. In case of
defects of equal lengths, defect in the region of high interfacial shear transfer, such as location
of flexural cracks, will cause larger reductions in P, and P. These result in reduced

performance of FRP-concrete bond joint.
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