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Masonry is an old building solution that has been used for more than 10,000 years, but still 

occupies an important part of the construction market today. Therefore, understanding the 

behaviour of masonry is essential to define reliable approaches that could help one to design 

new products and to assess the safety level of existing masonry-based buildings, especially 

when these structures are submitted to both mechanical and possibly severe thermal loadings. 

  

The achievement of this goal is burdensome with regard to the complexity of these structures. 

Indeed, masonry walls are quite heterogeneous. They rely on hollow clay bricks with peculiar 

architecture (see Fig 1(a)) and mortars, the identification of their mechanical properties is 

required, in the one hand. On the other hand, the resulting (thermo)-mechanical problem is 

clearly multiscale (see the homogenization technique applied by A. Anthoine on periodic 

masonry [1]).  

 

In this study, a multi-scale model for the thermo-mechanical behaviour of masonry walls, 

characterized by periodic arrangement of hollow clay bricks and mortars, is developed. The 

model is based on the Arlequin framework [2][3].   

More precisely, simple beam (for the 2D case) or plate (for the 3D case) models are used 

there where the solution is sufficiently regular, namely far from area of concentrations or 

singular stresses where local full 2D (in the 2D case) and 3D (in the 3D case) models are 

intermixed in the Arlequin framework to compute a solution of a reduced model that 

decreases drastically the numerical costs. The resulting model is represented in Figure 1(b). 
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Fig1.Simplification of the brick architecture in the Arlequin framework 

 

 

Theses cost reduced surrogate models allows us to develop optimisation strategies and 

reduced models methods to find out sets of parameters that lead to designed walls satisfying 

the legal norms, in a reasonable computational cost.  
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