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Evaluation of the Bonding Behavior of the Rehabilitation Method Applying
Carbon Fiber Subjected to the Variation of Environmental Condition
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Abstract

This paper provides the test results of bonding behavior of the interface between concrete
substrate and carbon fiber in the rehabilitation method applying carbon fiber with epoxy
based resin adhesive. The difference in each components was gradually increased subjected
to the repetition of temperature variation, regardless of the strength of the substrate
concrete, while the ultrasonic interface between each component occurred. An increase in
difference of the temperature resulted in a decrease in bond strength of each component.
Associated failure mode was shown to be interfacial failure and substrate concrete failure.
No remarkable changes were found in the deformation and ultrasonic velocity of each
component until the four cycles of the dry and moisture test. Hence, the moisture condition
may not affect the bonding behavior of each component. After the repetition of dry and
moisture test, corresponding bond strength was reduced to 40% of that before test. For the
effect of freeze and thaw test, the cycle of freeze and thaw within 4 cycles resulted in
debonding of each component.
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