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Performance Of RC Beams Strengthened With FRP Sheets In
Comparison With Bolted Side-Plated Beams
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Abstract

Fiber-reinforced polymer (FRP) has become a practical alternative construction material as reinforcement in concrete
structures such as beams. Strengthening of reinforced concrete beams by bolted external steel plates on the side faces of
the beams is another way for reinforcement. In this study some parameters such as ductility performance and flexural
behavior of bolted side-plated (BSP) concrete beams and reinforced concrete (RC) beams strengthened with externally
bonded FRP sheets are investigated experimentally. In order to ensure ductile beam behavior, the concept of maximum
allowable plate-force demand is introduced. Thereby the strength of additional plates should be kept below the balanced
failure point. On the other hand, sufficient shear strength of the bolt connections should be provided so that the
strengthened beam will possess both sufficient strength enhancement and ductility. The experimental program is made
of flexural tests carried out on some RC beams for both reinforcement, strengthened with FRP sheets and with bolted
side-plated. Test results show that FRP and BSP are able to control the propagation of micro cracks, the development of
macro cracks in concrete, and to improve the concrete strength. However, according to the results, strengthening with
FRP materials in comparison with BSP has better results, such as increment in load bearing capacity and ductility. So it
is recommended to use FRP materials rather than BSP as beam reinforcement.
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