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ANALYTICAL STUDY OF THE PROCESS OF HORIZONTAL CRACK INITIATION AND
GROWTH IN REINFORCED CONCRETE DECK SLABS AND THE STRENGTHENING

EFFECT OF STEEL PLATE BONDING

Masato TANAKA, Tsutomu NIINA, Yasumoto AOKI and Masaaki ISA

A numerical analysis model was developed through a reproduction analysis of wheel load running test
results on reinforced concrete (RC) deck slabs strengthened by the steel plate bonding method, and a non-
linear finite element analysis simulating a wheel load running test on non-strengthened RC deck slabs was
performed by using the model. The horizontal cracks thus caused were analyzed for their initiation and
growth process. It was found that the bond between the main reinforcing bars and concrete was broken at
the height of the lower reinforcing bars due to in-plane shear deformation, with the crack horizontally
developing and propagating through its open-close movement and deformation. In addition, the
strengthening effect of the bonded steel plates was evaluated analytically by focusing on the bond and
debonding at the adhesive interface. The results showed that the vertical strain at the height of the main
reinforcing bars was reduced compared to that before the strengthening, even when the steel plates were
debonded after the strengthening. This indicated that the steel plates after debonding would be still effective
in slowing the initiation and growth of horizontal cracks.
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