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Finite Element Modeling of Strain Localization Zone in Concrete
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ABSTRACT

The strain localization of concrete is a phenomenon such that the deformation of concrete
is localized in finite region along with softening behavior. The objective of this paper is to
develope a consistent algorithm for the finite element modeling of localized zone in the
analysis of the strain—localization in concrete.

For modeling of the localized zone in concrete under strain localization, a general
Drucker-Prager failure criterion which can consider nonlinear strain softening behavior of
concrete after peak-stress is introduced. The retum-mapping algorithm is used for the
integration of the elasto-plastic rate equation and the consistent tangent modulus is derived.

Using finite element program implemented with the developed algorithms, strain localization
behaviors for the different sizes of concrete specimen under compression are simulated.
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(a) failure in uniaxial compression (b) stress-strain curve for different region
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iteration norm of norm of
consistent continuum

number tangent modulus tangent modulus
1 0.549E-2 0.549E~2
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2210 ] 3 0.575E-3 0.204E-2
5 4 0.250E-4 0.135E-2
5 0.644E-7 0.997E-3
4 6 0.777E-3
(0) 4 2=0.3 7 0.623E-3
=0.1 8 0.506E~-3
2 9 0.415E-3
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13 0.196E-3
0 005 2 01 015 " 016353
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17 0.950E-4
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