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Any form of damage always presents a high risk to safe operation of aircraft structural elements. Fail-
ures of these elements caused by material fatigue or impacts can lead to damage initiation and growth.
For that reason detection and localisation of cracks or delaminations at their earliest stage of develop-
ment as well as estimation of their size is one of the most crucial factors for any damage detection
method.

Structural health monitoring systems based on the phenomena of propagation of guided elastic waves
in structural elements and their interactions with damage related discontinuities are very promising tools
that offer not only damage detection capabilities, but also are meant to provide precise information about
the state of the elements and their remaining lifetime. Because of that various techniques are employed
to simulate and mimic the wave-discontinuity interactions and one of such techniques in the method of
spectral finite elements.

Certain results of numerical simulation obtained by the use of the spectral finite element method are
presented and discussed by the authors and related with propagation of guided elastic waves in shell-
type aircraft structural elements. Two types of these elements are taken into account for this simulation.
As the first case a fuselage section is investigated, while the second numerical example is related to
wave propagation patterns in a wing section outer skin. The applicability of the results obtained is also
discussed by the authors in the context of a structural health monitoring system.
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