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The acoustic behaviour of periodic structures, such as sonic crystals, has been studied by many researchers in 
the last decade. The analysis of the noise attenuation provided by these systems has been addressed by differ-
ent methodologies, varying from experimental approaches to analytical and numerical advances. In the latter 
case, the sonic crystal is often considered as a 2D structure and, in some recent works, its analysis has even 
been suggested to be done independently along two orthogonal directions. Since the geometry of the elements 
remains constant along the direction of the sonic elements, and when an acoustical point source is considered, 
the so-called 2.5D approach may be a valid and efficient choice to be considered. To the authors’ knowledge, 
this concept hasn’t been much applied to the sonic crystal type systems. 

In the scope of the present work, a 2.5D model has been implemented, with the 3D acoustic behaviour being 
tackled by solving a set of 2D problems with varying wavenumber along the longitudinal direction. The pres-
ence of the ground, which can be totally reflective or present some sound absorption, has been considered 
by means of the image-source technique. The meshless Method of Fundamental Solutions (MFS) has been 
adopted to numerically evaluate the scattering behaviour and the sound attenuation generated by the sonic 
crystal arrangement with either rigid or absorptive elements. In the computational point of view, this numerical 
strategy is usually very competitive when compared to other classical 3D resolution techniques of these types 
of problems. For different configurations of the periodic structures and ground descriptions, the possibility of 
considering a 2.5D approach and its influence on the numerical prediction of the noise attenuation will be 
discussed in this work.


