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Enhanced and mixed enhanced finite elements [1-10] became popular in recent years in numerical simulations
for both linear and non-linear applications. Three types of hexahedral solid elements are considered: 1) a mixed
enhanced finite element with strains assumed in Cartesian coordinates, ii) a mixed enhanced finite element with
strains assumed in natural element coordinates, iii) a Trefftz-type finite element. For the Trefftz-type finite
element stresses are used which satisfy both the equilibrium equations and the compatibility equations in the
element domain. The stresses for the 3D elasticity case can be constructed using complex representations,
which are discussed in reference [11].

The implementation issues of the different hexahedral solid elements include the possibility of using orthogonal
stress and strain functions. Exact integration is possible for all elements considered. The performance of the
different enhanced hexahedral solid elements is shown for a series of test examples, and results from other
elements are included.

References

[1]J.C. Simo and M.S. Rifai, “A class of mixed assumed strain methods and the method of incompatible
modes”, International Journal for Numerical Methods in Engineering, v. 29, p. 1595-1638, 1990.

[2] J.C. Simo and F. Armero, Geometrically nonlinear enhanced strain mixed methods and the method of
incompatible modes”, International Journal for Numerical Methods in Engineering, v. 33 (7), p. 1413-1449,
1992.

[3] F. Armero, “On the locking and stability of finite elements in finite deformation plane strain problems”,
Computers & Structures, 75(3), p. 261-290, 2000.

[4] E.P. Kasper and R.L. Taylor, “A mixed-enhanced strain method Part I: Geometrically linear problems”,
Computers & Structures, 75 (3), p. 237-250, 2000.

[5] E.P. Kasper and R.L. Taylor, “A mixed-enhanced strain method Part II: Geometrically nonlinear problems”,
Computers & Structures, 75 (3), p. 251-260, 2000.

[6] E.P. Kasper and R.L. Taylor, “Mixed-enhanced formulation for geometrically linear axisymmetric
problems”, International Journal for Numerical Methods in Engineering, 53 (9), p. 2061-2086, 2002.

[7] R. Piltner and R.L. Taylor, “A quadrilateral mixed finite element with two enhanced strain modes”,
International Journal for Numerical Methods in Engineering, v. 38, p. 1783-1808, 1995.

[8] R. Piltner and R.L. Taylor, “A systematic construction of B-bar functions for linear and non-linear mixed-
enhanced finite elements”, International Journal for Numerical Methods in Engineering, v. 44, p. 615-639,
1999.

[9] R.L. Taylor, “A mixed-enhanced formulation for tetrahedral finite elements”, International Journal for
Numerical Methods in Engineering, v. 47 (1-3), p. 205-227, 2000.

[10] P. Wriggers and J. Korelc, “On enhanced strain methods for small and finite deformations of solids”,
Computational Mechanics, 18, p. 413-428, 1996.

[11] R. Piltner, "Overview about solution representations for elasticity problems and some selected particular
solutions", Mathematics and Mechanics of Solids, 6, p. 193-220, 2001.



	References

