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This paper establishes a theory for a posteriori analysis of finite ele-
ment methods of the Reissner-Mindlin plate problem. With this theory, the
uniformly reliable and efficient a posteriori error estimate for various finite
element methods of the Reissner-Mindlin plate problem is simply reduced
to three parts: (1) Check the four conditions (H1)-(H4); (2) Design free
functions φ̃h, w̃h, and γ̃h and the free parameter α; (3) Estimate the last
six terms of the abstract estimator η̃h. It is conjectured that it applies to
all locking-free schemes of the Reissner-Mindlin plate problem.

As applications, we apply this theory to four classes of most frequently
used finite element methods for the Reissner-Mindlin plate problem: the
methods based on the linked technique, the Arnold-Falk type methods, the
MITC methods, and the discontinuous Galerkin methods. For all these
methods, it is proved that the error can be estimated by a computable error
estimator from above and below up to multiplicative constants that are
independent of both the meshsize and the plate thickness.

Among aforementioned methods, the first class of methods has been
analyzed in literature under the saturation assumption. The estimator of
this paper improves that result by abandoning that constraint. For the
second class of methods, only the Arnold-Falk element has been analyzed
under the condition t . hK for any element K of the mesh Th with the
element diameter hK and the plate thickness t. Such an assumption is
removed in this paper. For other methods of the Arnold-Falk type, there
is no a posteriori analysis in the literature. For the MITC methods, our
theory recovers the results in the literature. For the discontinuous Galerkin
methods, no a posteriori analysis can be found so far. Note that, for all
the methods under consideration, the frameworks of the analysis herein are
completely different from those used for them in the literature.
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