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Using shell and beam elements often means that the effective length of
structural elements is overestimated. For example, in a shell model of
a building, the length of a slab between two walls would typically be
measured from mid-plane to mid-plane. This would overestimate the
length of the span by the width of the wall. Beam and shell elements
are therefore most appropriate in slender structure. A good rule of
thumb is that structures with slenderness ratios over 20 should be
modelled using shells or beams.

When using shell and beam elements the Performer should be aware of
whether or not shear deformation is likely to be important, and whether
or not the element formulation includes shear deformation. Shear
deformation can usually be ignored in slender structures.

Many FE codes struggle to give accurate results when using linear (i.e.
without mid-side nodes) degenerate (e.g. triangular or tetrahedral)
elements.

In ANSYS, the shell element type SHELL181 typically needs a very fine
mesh to converge to the correct solution for bending stress. However,
this will become apparent during a mesh—sensitivity study. SHELL281
has been found to require a much smaller number of nodes to reach the
converged solution. A study highlighting this problem can be found

In solid models, parabolic tetrahedra, parabolic hexahedra and linear
hexahedra are roughly equivalent terms of the solution accuracy that
can be achieved for a given number of DoFs. Linear tetrahedra tend to

perform less well.
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