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Abstract

The present work presents a model to study the behavior of reinforced concrete
beams, which allows to model the full load-deflection curve as well as crack

heights and opening during all stages of loading.

The proposed model is based on the nonlinear hinge model. It takes into account
the full stress-strain relationships under both uniaxial compression and tension

with a special attention on the effect of fracture properties on the overall behavior.

The validity of the proposed model was verified by comparing the analytical
results with the experimental ones of a database built from the beams developed
in this work beside RC beams available in the bibliographical references. The
efficiency of the model was also confirmed by comparing analytical results with
numerical results obtained from 3D finites elements modelling using ANSYS

software.

The developed model with a power law softening behavior allowed to generalize
the deflection calculation method proposed by EC2 during the cracking phase up
to steel yielding.

Finally, based on steel rebar-concrete bond properties, a new model was proposed
for the prediction of cracks spacing. The aforementioned model allowed the
generalization of EC2 method for cracking analysis upon failure.
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