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ABSTRACT

The masonry material can be considered as a heterogeneous material with inclusions (stones or bricks)
in a matrix (mortar). The definition of the overall response beyond the elastic range is very complex
because of the variety of the texture and the uncertainties related to the quasi-brittle nature of the phases.

This paper presents a new approach to the evaluation of macroscopic parameters of the heterogeneous
material, with the aim to estimate the RVE and its mechanical characteristics beyond the elastic range,
that is to determine the inelastic response of the homogenized continuum. The main aspect of this work
is to consider the fracture energy obtained in essential conditions [1, 2] as a homogenization parameter.

Using a FEM micromechanical model, the RVE is estimated through the test-windows method [3, 4].
The analyses are performed in the generalised plane strain and a concrete smeared crack model is
used for each phase. Moreover, a Mohr-Coulomb interaction law between the contact surfaces of the
inclusions and the matrix is defined. The model is compared to the experimental results obtained by
Dhanasekar et al. [5].

The procedure permits to analyse non-periodic masonries, with different mechanical characteristics of
the phases and several textures, and proposes an RVE estimation criteria.
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