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5. Conclusion

Existing numerical methods to analyse structures with non-local damping, such as the Galerkin approach,
use displacement models defined over the whole structure. Usually the finite element method is preferred
because of its ability to easily model a wide range of complex structures and boundary conditions. In this
paper, a new method of analysing beams with internal non-local damping has been proposed, utilising the
advantages of the finite element method. Non-local internal damping models mean that the damping force

at a given point depends on the time history of the velocities within a spatial domain. The finite element mod-
els for a spatial exponential kernel requires only two element matrices to obtain the global damping matrix,
one for the cross element terms and one for the direct terms. The cross matrix to model non-local effects is a
novel concept and these matrices are zero for local damping models. Numerical solutions have been obtained
for beams with a variety of boundary conditions, and the effect of different damping constants investigated. It
was demonstrated that the form of the non-local damping model has a significant impact on the dynamic char-
acteristics of structures.
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