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Rotation-Free Plate Element Based on the Natural Element Method
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Cho, Jin-Rae * Choi, Joo-Hyoung « Lee, Hong-Woo

ABSTRACT

A polygon-wise constant curvature natural elemenl approximation is presented in this paper for the
numerical implementation of the abstract Kirchhoff plate model. The sirict continuity requirement in
the displacement field is relaxed by converting the area integral of the curvatures into the houndary
integral along the Voronoi boundary. Curvatures and bending moments are assumed to be constant
within each Voronoi polygon, and the Voronoi-polygon-wise constant curvatures are derived in a
selective manner for the sake of the imposition of essential boundary conditions. The numerical results
illustrating the proposed method are also given.

Keywords: Kirchhoff plate  element, ('-continuity, Natural element method, Voronoi polygons,

Constant curvarures and bending moments, Static and free vibration analyses.
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Natural frequencies (r ad / 'sec)

Mode Analvtic Present method — number of nodes
i 25 121 441 961 1,681
23.815 29.002 30.217 30.531 30.668

1D 30.994 _ B
(23.16%) (6.43%) (2.51%) (1.49%) (1.05%)
(1,2) 77 4% 44,265 68.881 74.787 76.086 76.591
(2,1) ' (42.87%) (11.11%) (3.48%) (1.81%) (1.16%)
58.153 105.151 117.803 120.713 121.867

2.2) 123977 0515 _ :
(53.09%) (15.19%) (4.98%) (2.63%) (1.70%)
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