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ABSTRACT

There is a wide range of heterogeneous materials whose macro-scale behaviour cannot be interpreted
or predicted without considering the complex processes that occur in lower dimensional scales. Thus,
several multi-scale techniques based on computational homogenization have been proposed in order
to accurately predict the homogeneous mechanical properties of these materials, such as composite
materials. Based on existing multi-scale numerical transition techniques suitable for simulating
heterogeneous materials, this work provides a numerical tool which combines a multi-scale approach
with new numerical techniques using advanced discretization methods - meshless methods [1]. In order
to discretize the problem domain, meshless methods only require an unstructured nodal distribution.
The numerical integration of the Galerkin weak form is performed using a background integration
mesh and the nodal connectivity is enforced by the overlap of influence-domains defined in each
integration point. In this work, a representative volume element (RVE) is modelled using a two-
dimensional plane strain formulation. Periodic boundary conditions are imposed on the RVE and a
computational homogenization process is implemented in order to determine the effective elastic
properties of a composite material. In the end, a comparison study is performed between the results
obtained using meshless methods and the finite element method.
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