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STUDY ON THE DEVELOPMENT OF AN EFFECTIVE REPAIR AND STRENGTHENING
DESIGN METHOD FOR PREVENTING RE-DETERIORATION OF CONCRETE BRIDGES

Research Period: FY2023-2025
Research Team: Bridge Structure Research Group
Author: MATSUMI Takahiro
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NAKAI Mitsuki

Abstract: The FRP sheet bonding method has been widely used as a repair and strengthening technique for existing structures.
However, in actual structures, defects such as debonding and delamination have been reported, which may lead to a reduction
in strengthening effectiveness and durability. In this study, with the aim of maintaining the long-term performance of this
method, cases of deterioration and current maintenance practices were investigated. Based on the results, deterioration
mechanisms and key considerations for design and maintenance to ensure durability were summarized. In addition, considering
the transition to limit state design introduced in the 2017 Specifications for Highway Bridges, experimental investigations were
conducted to evaluate the effects of strengthening conditions on the fatigue durability of RC slabs strengthened by bonded FRP
sheets. The results showed that, in grid-type FRP sheet strengthening, an increase in the amount of strengthening material does
not necessarily lead to an improvement in fatigue life. The results also clarified that the strengthening ratio of FRP sheets

arranged in the transverse reinforcement direction is important for ensuring fatigue durability.

Keywords: FRP sheet bonding method, Carbon fiber sheet, Aramid fiber sheet, Durability assurance, Fatigue
design method
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