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Vibration attenuation using locally resonant multiple
bandgap formation

Abstract

This seminar presents first a strategy of vibration attenuation of a beam when multiple resonant frequencies of
the structure are excited. The mechanism of multiple bandgap formation is presented by first deriving the
equations of motion of the meta-structure based on Hamilton's principle and then utilizing a modal analysis
approach to obtain analytical expressions for the edge frequencies of the created bandgaps. These edge
frequencies are derived by assuming an infinite number of resonators tuned to different resonant frequencies
of the beam at which a bandgap is desired to be centered at. Parametric studies on the steady-state dynamic
response of the beam, however, reveal that only a finite humber of resonators is required to create these
bandgaps and that their bandwidths largely depend on the ratio of the mass of the resonators to that of the
beam.

This second part of this seminar presents the application of tuned local resonators distributed along the length
of a piping system to demonstrate vibration attenuation at its resonant frequencies. An experimental laboratory
scaled version of a prototype piping system inspired from existing piping structures in the oil and gas industry
is assembled to study its dynamic behavior under laboratory conditions. Discrepancies between measured and
computed results due to uncertainties in the Finite Element (FE) model required the use of an FE model
updating technigue to minimize the error between the predicted and the measured response.
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