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Characterised by geometrical flexibility, and robustness with respect to realistic conditions modelling 
such as non-uniform damping, the finite element method (FEM) has dominated the field of numerical 
simulation of wave propagation phenomena. The main challenge in wide adoption of FEM in numerical  
simulation of SHM systems based on GW propagation is the prohibitive computational requirements. 
This paper presents a structured mesh approach with nonequal number of nodes along the element 
edges, in order to optimize the use of an efficient variant of FEM, spectral element method (SEM) to  
model relatively complex thin-walled assembly structures. As low as three nodes per thickness can be  
used, while using a larger number of nodes in the length direction of a two dimensional structure. The 
presented approach does not require a modification in the element integration, thus preserving the spec-
tral convergence rate of the method. For the modelling of the coupling between the piezoceramic ele-
ment and the structure, the proposed approach implements mixed implicit/explicit time integration. The 
propagation of GW has been simulated using ANSYS as a representative of the FEM, compared with 
experimental measurements and with the results of an in-house developed code implementing the pro-
posed optimized spectral element. The results presented as a comparison of the computational require-
ments and accuracy for both FEM and SEM, show a higher efficiency for the SEM for the same accur-
acy.
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