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Homogenization approaches have frequently been proposed to evaluate the mechanical
properties of highly heterogeneous structures. The determination of such homogenized
or macroscopic properties is performed by solving a specific auxiliary problem formulated
on an elementary representative volume or a unit cell in the case of periodically hetero-
geneous materials. Once such properties have been determined, the initial heterogeneous
problem is substituted by an equivalent homogeneous one. If global elastic computations
using a quite limited number of homogenized moduli are straightforward, this is not the
case as regards strength properties. Homogenized yield design or limit analysis compu-
tations require, indeed, a semi-analytical description of the homogenized yield surface,
simple enough to be efficiently used in an optimization solver.

The following work presents a combined homogenization/approximation approach to per-
form global computations on periodically heterogeneous thin plates in bending. Homog-
enization theory in limit analysis or yield design [1, 2] is applied to a thin plate model
and macroscopic yield surfaces are derived by solving the auxiliary problem, by means of
thin plate finite elements and second-order cone programming.

An original approximation procedure [3] is used to express the so-obtained yield surface
as a convex hull of ellipsoids. This simple description enables to formulate yield design
problems on a homogenized structure very easily. In particular, a specific attention will
be devoted to the formulation of the corresponding static and kinematic approaches as
second-order cone programs as well.
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An important feature of the method is that upper bound and lower bound status are
still preserved on the homogenized problems, so that arising approximation errors can be
safely estimated and controlled. Homogenized limit loads can then be bracketed with a
relatively good accuracy. Numerical illustrative applications will be presented on various
types of structures like reinforced and perforated plates.
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