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Abstract

In a recent work, a new plate theory for thick plates was suggested where the static unknowns
are those of the Kirchhoff-Love theory, to which six components are added representing the gra-
dient of the bending moment (Lebée and Sab, 2011). This theory, called the Bending-Gradient
theory, is the extension to multilayered plates of the Reissner-Mindlin theory which appears as
a special case when the plate is homogeneous. It was derived following the ideas from Reissner
(1945) without assuming a homogeneous plate. In addition, a justification through asymptotic
expansions was sketched out in (Lebée and Sab, 2013) using variational arguments. However, no
proof of convergence was established and developments were purely formal. Actually, it is well
acknowledged in the literature that the Reissner-Mindlin plate model does not converge faster than
Kirchhoff-Love model in terms of deflection mostly because of the boundary conditions (see for
instance (Berdichevsky, 1979; Dauge et al., 2000)).

Using the solution of the Bending-Gradient plate model, it is possible to build admissible
approximations of the displacement and the stress field of the actual 3D problem. Hence, we
apply the Two-Energy principle Morgenstern (1959); Braess et al. (2010) to these approximations
and derive an error estimate.
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