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Comparative Study for Damaged
Plasticity Models of Concrete

Ammar Fejlat (1) Abdul-Karim Al-Jerf @) Mohammad Ali Issa ()

Abstract: Modeling the physical behavior of concrete materials in structural
components remains as one of the most challenging fields in structural
engineering. Throughout the years, different concepts involving plasticity theory
and/or continuum damage mechanics have been used to simulate the
experimentally observed behavior of concrete materials. Many efforts were
presented by researchers to modify the classical theory of plasticity in order to
make it more suitable for concrete materials by including the softening directly in
the expression of a plastic yield surface by means of a hardening—softening

function [20].

In this research, a trying to summarize and simplify of concrete damaged
plasticity model by presenting equations, calculations and simulations of
structural elements on Abaqgus CAE Software using finite element method to

verify the model.

It has been observed that the presented model gives an acceptable results
comparing with laboratory experiments, but sometimes, overestimate the load
carrying capacity for some structural concrete elements. Also there is some

differences for concrete elements subjected to tension.

Keywords: Concrete Damaged Plasticity — Concrete Failure - Unconfined

Concrete — Numerical Analysis — Finite Element Method (FEM) — Failure Criterion .
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L1, Magnitude
+9.379e-01
+8.597e-01
+7.816e-01
+7.034e-01
+6.253e-01
+5.471e-01
+4.68%9e-01
+3.908e-01
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+2.345e-01
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+0.000e+00
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(a)

PE, Max. Principal

(Avg: 759%)
+1.0342-01
+9.452e-02
+8.620e-02
+7.758e-02
+6.896e-02
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U, Magnitude
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