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Abstract

A finite element method has been developed to study the material nonlinear analysis of
reinforced concrte structures. Concrete behavior under the biaxial state of stress is represented
by a nonlinear constitutive relationship which incorporates tensile cracking, tensile stiffening
effect between cracks and the strain-softening phenomenon beyond the maximum compressive
strength.

The concrete mode]l used is based upon nonlinear elasticity by assuming concrete to be an
orthotropic material and modeled as equivalent uniaxial stress-strain constitutive relationship
using equivalent uniaxial strain.

The streel reinforcement is assumed to be in a uniaxial stress state and is modeled as a
bilinear, elasto-plastic material with strain hardening approximating the Bauschinger effect.

In plane stress state, R.C. beams is modeled as a quadratic element that has two degrees
of freedom in each node.

And this results of finite element analysis are compared with the experimential results of
midspan deflection, stresses and strains.
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