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Localization Analysis of Concrete using Bifurcation Theory
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Abstract

The strain localization is a discontinuous phenomenon that addresses the formation of jumps of
the fields variables across a singularity surface. It has become widely accepted that the
localization may occur as the result of discontinuous bifurcation which corresponds to the loss of
ellipticity of the governing differential equations for elasto-plastic continua.

In this paper, condition for strain localization in concrete based on bifurcation theory is studied
and localization tensor analysis algorithm is employed to determine the directions of localization of
deformations in concrete. By applying a plasticity model of concrete into the algorithm, localization
analysis is performed concrete under uniaxial tension, pure shear and uniaxial compression.
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