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A Degradation Characteristic of FRP Rebars Attacked by Combined Environmental Factors
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Abstract

In spite of high resistant to corrosion and its strength, over the last two decades, concerns still remain about the
durability of FRP materials under severe environmental and thermal exposures. In this paper, authors experimentally
examine the combined degradation by thermal and chemical attacks in heterogeneous FRP rebar be made up with various
fibers and resins. Five types of Carbon, Glass and Hybrid FRP rebars had manufactured by different process and surface
patterns are adopted for the experiments such as weight change, interlaminar shear strength, SEM and FT—IR analysis.
FRP specimens were immersed in alkaline or distilled solution up to 150 days and then thermal exposed on 60, 100, 150
and 300C for 30 minutes. From the test results, the degradation of FRP bars are influnced by the resin type and
manufacturing process as well as the fiber, and ILSS of exposed FRP bar in solutions is slightly increased in initial stage
and then decresed with the passing of immersed time. But, in this test, it is observed that the discrepancy of ILSS
between degraded by alkaline solution and distilled water is negligible value.
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Table 1 Test conditions for various FRP rebars
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Fig. 3 Idealized chemical structures of resin
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Fig. 4 Schematic representation of epoxy and vinyl ester resin
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Fig. 7 Weight change ratio of immersed FRP rebars in solutions
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Fig. 8 Weight change ratio of FRP rebars exposed at high temperature after immersed in solution
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