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ABSTRACT 

A two-fold strategy is presented aiming the out-of-plane study of masonry walls in the dynamic range. 

The approach is based, at a meso-scale, on a simple rate-dependent homogenization model and, at a 

macro-scale, on a discrete FE model implemented in ABAQUS [1].  

The homogenization model is restricted to the study of masonry walls with a running-bond texture. A 

mechanical characterization of the representative volume element (RVE) is achieved through a 

simplified micro-modelling approach. The RVE is subdivided into n layers, within a plane-stress 

assumption. Bricks are meshed with Constant Stress Triangle (CST) elements and joints are reduced 

to interfaces, with elasto-plastic softening behaviour with friction, a tension cut-off and a cap in 

compression. The model is able to directly obtain rate-dependent homogenized stress-strain 

relationships which are then integrated over the wall thickness, deriving the RVE flexural and torsional 

behaviour (Kirchhoff-Love plate hypothesis). 

At a macro-scale, a Rigid Body and Spring Mass (RBSM) model, able to receive the latter mechanical 

RVE information, is extended to the commercial software ABAQUS [1]. The use of the commercial 

code ABAQUS allows to use robust numerical procedures and fosters its use to all the potential 

stakeholders.  

The strategy is validated on a set of masonry parapets subjected to an impact load, experimentally 

tested by Gilbert et al. [2]. Both the displacement-time history at a control node and the damage pattern 

of the parapets are compared, in which a good match is found between the present models and 

previously presented approaches available in the literature. 
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