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ABSTRACT

NDOFs

Best shell theories for composite structures are presented in this paper. The best shell model is
a refined model that offers the lowest possible error for a given number of unknown variables.
Best models are given by the Best Theory Diagram (BTD) in which the number of unknown
variables vs. the accuracy of the model is plotted, as in Fig. 1. The accuracy is evaluated with
respect to an exact or quasi-exact solution, and a graphical notation is employed to indicated
the reduced models in which the black triangles stand for the active terms and the white triangles stand for the inactive terms. The axiomatic/asymptotic method (AAM) [1, 2, 3] and the
Carrera Unified Formulation (CUF) are employed to build BTDs. The AAM is a techniques
that allow us to evaluate the influence of each unknown variable on the solution of a given
structural problem. The CUF is used to generate any-order refined shell models. Equivalent
single layer and layer-wise theories are considered. BTDs are built by considering the influ-
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Figure 1: The Best Theory Diagram.
ence of several parameters, such as various geometries, material properties, layouts, different
displacement/stress components and loadings. The accuracies of some well-known theories
are evaluated and compared with BTD reduced models. As an example, Fig. 2 shows the BTD
for a thick two-layer asymmetric plate. Displacement and stress components were considered.
The BTD depends on the problem characteristics and the considered output variable to a great
extent, and the systematic adoption of the CUF and the AAM can be considered as a powerful tool to evaluate the accuracy of any structural theory against a reference solution for any
structural problem.
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Figure 2: Layer-wise BTD for a thick two-layer asymmetric shell.
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