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IMPLEMENTATION AND VERIFICATION OF THREE-DIMENSIONAL
TENSORIAL CONCRETE CONSTITUTIVE RELATION ON TWO-
DIMENSIONAL THICK PLATE ELEMENT

Wataru HOTTA, Shunichi SUZUKI and Muneo HORI

Thick plate elements are used in addition to solid elements in large scale three-dimensional finite ele-
ment method analyses. The nonlinear constitutive relation for reinforced concrete that couples in-plane
and out-of-plane deformation could not be applied to ordinary thick plate elements that treat in-plane and
out-of-plane constitutive relation separately. In this paper, the nonlinear thick plate element was formulat-
ed using the three-dimensional tensorial concrete constitutive relation. Although it was the two-
dimensional thick plate element, a more general formulation was performed by processing the six compo-
nents of strain and stress in order to maintain consistency with continuum mechanics. Based on the for-
mulation, a three-dimensional tensorial constitutive relation for concrete was implemented in a general-
purpose thick plate element. The effectiveness of the developed thick plate element was verified by com-
paring it with the solid element and the conventional thick plate element, and the validation was con-
firmed by performing the reproduction analysis of the experiment.



