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Strengthening Performance and Failure Characteristics of Reinforced Concrete

Beams Exposed to Freezing-and-thawing Cycles
after Shear Strengthening with CFRP Plate
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Abstract

CFRP plates has been established as an effective method for rehabilitation and strengthening of concrete
structures. The CFRP reinforcements are bonded to beams and slabs using structural adhesives. Adhesive
strength can be affected by environmental exposure. During freezing—and-thawing cycling, temperature-
induced stresses in the adhesive layer, due to differential thermal expansion between the CFRP and the
substrate concrete, may lead to bond damage and contribute to or cause premature CFRP composite
separation. This paper presents the results of experimental program undertaken to investigate the effects of
freeze-thaw cycling (from -18 to 4C) on the behavior and failure characteristics of RC beams strengthened
in shear with CFRP plate using acoustic emission (AE) technique.
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