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Abstract :

A strengthening method with externally-bonded FRP sheets having the advantages of light weight and
easy installation is often applied to existing concrete bridge decks suffering from fatigue in Japan.
Nevertheless, because the mechanisms of fatigue deterioration of the concrete decks strengthened with
the FRP sheets have not been sufficiently identified, the differences in the amount of the sheets were
made even among the decks with similar conditions. The research program has been carried out in order
to 1dentify the mechanisms and to provide the performance-based design specifications for strengthening
the concrete bridge decks with the FRP sheets. From the results, it was found that even after a concrete
deck was significantly deteriorated by cyclic moving wheel load, the behavior as an elastic slab could be
retrieved when sheet bonding followed epoxy injection, and that the design for strengthening the concrete
decks by using the sheet bonding requires not only the performance as composite structures and the
performance against the debonding of the sheets but also the performance against the rupture of the sheets.
The findings might be useful for a new research project concerning performance evaluation method for

composite structures consisting of concrete and FRP.

Key words : concrete deck, continuous fiber sheet, carbon fiber, aramid fiber, strengthening, debonding,

rupture (of fiber sheet)
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