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Evaluation of FRP composite fibers in concrete circular bridge columns
reinforcement by finite element method
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Abstract

Reinforced concrete bridge columns constructed before mid 1970’s have been found vulnerable to earthquake forces
because of lack of ductile detailing provisions. These columns have failed in flexural, shear and bond.
In order to decide the strategy to retrofit these bridge columns, it is necessary to carry out seismic evaluation for
determining seismic capacity, weaker sections and failure modes. Typical retrofitting techniques involve the use of
externally bonded steel plates, steel or concrete jackets. Although the steel plate bonding procedure has been successful
in practice, it also presents some disadvantages, like: Heavy weight of the steel plates makes them complicated to install
on-site, Corrosion of the steel plates that produces deterioration of the bond. Due to the drawbacks of the steel plate
bonding technique, FRP materials are becoming the primary solution for strengthening concrete structures. The main
advantages of using FRP materials are high strength-to-weight ratio.
FRP lamina have been used widely in the last decade to repair and strengthening RC columns. As column experiences
earthquake-induced lateral displacements while supporting gravity loads, sever damage is observed in regions subjected
to large moments. These regions are commonly referred to as plastic hinges and they experience large inelastic
curvatures. The inelastic curvatures in plastic hinges are typically assumed to be constant over the plastic hinge length,
Ip.
In this study, the effect of section height -to- diameter ratio, in RC columns subjected to axial and lateral load are
evaluated numerically. A three-dimensional finite element (FE) model is developed to this act. Nonlinear finite element
analysis is performed using the ABAQUS (FE) program.
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