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New DKFT Elements for the Finite Element Analysis of Thin
Viscoelastic Plates

S. A. Ghazi Mirsaeed” and V. Kalatjari
Civil Engineering Department, Shahrood University of Technology, Shahrood, Iran

Abstract: in this paper, finite element analysis of thin viscoelastic plates is performed by proposing new plate elements
using complex Fourier shape functions. New discrete Kirchhoff Fourier Theory (DKFT) plate elements are constructed by
the enrichment of quadratic function fields in a six-noded triangular plate element with complex Fourier radial basis
functions. In order to illustrate the validity and accuracy of the presented approach and robustness of the proposed elements
In viscoelasticity, finite element analysis of square and elliptical viscoelastic thin plates is performed and the results are
compared to those of analytical solutions and with those obtained by discrete Kirchhoff Theory (DKT) elements and the
commercial software ABAQUS. The results show that FE solutions using DKFT elements have an excellent agreement with
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the analytical solutions and ABAQUS solutions, even though noticeably fewer elements, in comparison to DKT and classic
plate elements, are employed, which means that the computational costs are reduced effectively.

Keywords: Finite element method, Bending of thin plates, Viscoelasticity, DKFT plate element, Complex Fourier radial basis
functions, Complex Fourier shape functions.
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3. transverse shear deformation
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constitutive equations

governing equations

Laplace transform

Fourier transform

9. correspondence principle

10. superposition principle

11. finite element method

12. boundary element method

13. radial point interpolation
meshless method (RPIM)

14. complex Fourier radial basis
functions

15. discrete Kirchhoff theory

16. discrete Kirchhoff Fourier
triangular plate element

17. deflection

18. rotation

O NN B

19. continuity requirements

20. transverse shear strain energy

21. discrete

22. gradient Matrix

23. compatibility

24. isoparametric formulation

25. Jacobian matrix

26. area coordinate system

27. determinant

28. radial basis functions (RBFs)

29. enrichment

30. polynomial function fields

31. functional expansion

32. interpolation

33.radial point interpolation
method

34. Fourier T6

35. Kronecker delta

36. partition of unity

37. infinite piecewise continuity

38. displacement patch test

39. constant strain states

40. force patch test

41. constant twisting moment

42. tensor

43. relaxation time

44, prony series

45. integration by part

46. coarse meshes

47.Poisson’s ratio

48. rectangular impulsive load

49. heaviside function

50. quadratic

51. discrete Kirchhoff Fourier
quadrilateral plate element
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