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Abstract

In finite element analysis of concrete structures, two models of concrete smeared cracking, and concrete damaged
plasticity model are often used to simulate the nonlinear behavior of concrete. While both approaches have their re-
spective strengths and limitations, no comprehensive study has yet systematically compared their accuracy and com-
putational performance. The purpose of this study is to find answers to the above questions. To achieve this goal, vari-
ous reinforced concrete structures, including a beam subjected to a statically applied four-point load, a column under
the axial compression, a shear wall experiencing a concentrated lateral load, and a beam-column under combined axial
and lateral loading have been analyzed using the 3D finite element method. In the studied numerical samples, the non-
linear behavior of concrete was modeled once using concrete smeared cracking and the next time using the concrete
damaged plasticity model. After extracting the results, the accuracy of the two constitutive models of concrete was
evaluated through comparison with experimental results. Findings of this study shows that the concrete damaged plas-
ticity model gives more accurate results than the smeared cracking model. The average error of the smeared cracking
model and the concrete damaged plasticity model in estimating the ultimate displacement of the examined numerical
specimens are 36% and 14%, respectively. The average error of these two models in estimating the maximum bearing
capacity of the numerical specimens is approximately 11%. Moreover, concrete damaged plasticity model has less
convergence problems, and can also predict the tensile and compressive failure modes of the numerical specimens.
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