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Abstract

In recent decades, retrofitting of structures and increasing of their strength and flexibility
against earthquake loads was interested. Strengthening of the structures consists of
retrofitting of structural members, as beams and columns and their connections and walls and
also frames, so various works in relation to strengthening of concrete member were
implemented. Among those ones, researchers for increasing the flexural strength and its
ductility have considered retrofitting beams. Several methods are customary like connecting
steel plates, gluing polymer plates, using composite plates, using external prestressed tendons
and ordinary bars in tension part of the beam section.

For many long years, steel reinforcements have been considered as the only concrete
confinements and studied widely, but in these days, application of Fiber Reinforced Polymer
(FRP) as an effective alternative is developed.

The characteristics to model plastic hinges (i.e. parameters used to measure deformation
capacity in component load-deformation curves and to measure residual strength) of RC
beams have been determined in FEMA-356 as well as the Iranian Instruction for Seismic
Rehabilitation of Existing Buildings, but for evaluation a retrofitted beam, these plastic hinge
parameters are not determined; which is an important deficiency of these codes.

Object of this study is finding the plastic hinge parameters by study of RC beams that are
retrofitted by FRP. These characteristics of plastic hinges can be used in nonlinear static
analysis instead of dynamic nonlinear analysis for retrofitted beams as a popular retrofitting
analysis method in engineering practice.

In this study a finite element model for RC beams has been modeled by LS- DYNA
software. These specimens subjected under cyclic displacement, and the hysteresis curves to
obtain the plastic hinge parameters are drawn.

Finally characteristic of plastic hinges have been proposed to use in nonlinear static
(pushover) analysis.
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