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Abstract

Ductility is an essential characteristic of earthquake resistant structures by forming a

collapsible mechanism (spindle joints).

The ductility is defined as the capacity of the structure and its components to deform
non-linearly and dissipate the energy without any significant loss of resistance and

rigidity.

This thesis evaluates curvature ductility factor of reinforced concrete beam sections
by conducting analytical study using Abaqus which is based on finite element
method and the adaption of a non-linear analysis which takes into consideration the

non-linearity of the materials.

A numerical model is built to simulate the experimental model in the reference study,
this model is calibrated to ensure the accuracy of the results.

The studied parameters in this research are the ratio of reinforcement tensile steel,
yield strength of steel, concrete cover thickness, the ratio of reinforcement tensile
steel to reinforcement compressed steel and the ratio of reinforcement compressed
steel to reinforcement tensile steel. The effect of each parameter on curvature

ductility and dissipating energy area is studied under unidirectional load.

The research concludes that the curvature ductility of reinforced concrete beam
increases by the decline of yield strength of steel, reinforcement tensile steel area
and the thickness of concrete cover, while dissipating energy area increases by
rising yield strength of steel, reinforcement tensile steel area and by reducing the

thickness of concrete cover.
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