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ABSTRACT

The bridge piers under service suffered a brittle failure due to the deterioration of lap-spliced longitudinal
reinforcement without developing its flexural capacity or ductility. The earthquake induced lateral force results in
tension which causes bond-slip failure at the lap—spliced region in circular bridge piers. In this case, such a brittle
failure can be controlled by the seismic retrofit using FRP laminated circular tube. The retrofitted piers using FRP
laminated circular tube showed significant improvement in seismic performance due to FRP's confinement effect.
This paper presents the analytical results on the seismic strengthening effect of circular bridge piers with poor
lap-splice details and strengthened with FRP laminated circular tube. FRP's confinement effect is predicted by the
classical elasticity solution for the laminated circular tube manufactured with several layers. The FRP laminated
circular tube induces the flexural failure instead of a bond-slip failure of the circular reinforced concrete piers
under seismic induced lateral forces. To investigate the correctness and effectiveness of analytical solution derived
in this study, the analytical results were compared with the experimental data and it was confirmed that the
results were correlated well each other. The effects on the confinement of FRP laminated circular tube, such as
the number of layers, the fiber orientations, and the mechanical properties, were investigated. From the parametric
study, it was found that the number of layers, the fiber orientations, and the major Young’'s modulus (El1l) of the
FRP laminated circular tube were the dominant parameters affecting the confinement of reinforced concrete circular
bridge piers.
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Table 1 Mechanical properties of FRP

Elastic mudulus Poisson ratio |Shear elastic mudulus

Sign Value Sign Value Sign Value
En 47.2GPa V12 0.25 G2 10GPa
Ex 5GPa Vo3 0.125 Gz 2GPa
Eas 3GPa V13 0.025 Gis 0.5GPa
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