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Strengthening Performance of RC Beams Exposed to Freezing and
Thawing Cycles after Strengthening in Shear with CFRP Sheet
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ABSTRACT

In recent years, carbon fiber-reinforced polymer (CFRP) has been widely used for repairing
and/or strengthening structural elements in concrete. Not enough test data, however, are available
to predict the long-term performance of the repaired and improved structures exposed to
weathering. The objective of this research is to study the effect of freeze-thaw cycling on the
behavior of reinforced concrete (RC) beams strengthened in shear with carbon fiber sheet. Six
small-scale RC beams (100mmx100mmx400mm) were strengthened with CFRP in shear, subjected to
up to 400 cycles freeze-thawing from -17~4C, and tested to failure in four-point bending. Test
result, there was no significant damage to carbon fiber sheet strengthened concrete beams had
been suffered 30 cycles of freeze-thawing, and more over 60 cycles of freezing—thawing brought

about a reduction in resistance of only 25% of the initial level.
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