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ABSTRACT

Traditional computational analyses of periodic structures involve the use of periodic homogeniza-
tion [1], [2] to achieve computational feasibility and efficiency instead of conducting a full field
heterogeneous analysis. A modeling error [3] is therefore induced due to the difference between the
homogenized and heterogeneous models. We propose an estimate of this modeling error associated
with homogenization of composite structures. The proposed estimate is constructed based on the
difference between the solution of the classical first-order homogenization problem with boundary
layer effect correction [4] and the solutions of higher-order problems [5] (up to the third-order) re-
sulting from asymptotic expansion method. The technique enables the detection of regions where
the computational model needs to be modeled on the microscopic scale instead of the macroscopic
homogeneous model. The modeling error estimate is implemented in the finite element code Z-
set [6], its efficiency and accuracy were verified by means of numerical examples.
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