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Abstract

In this talk I will describe some recent advances in analyzing the vibration and stability of distributed structural systems.
The vibration and stability of translating media with time-varying lengths and/or velocities will be addressed first. Two
types of dynamic stability problems are analyzed from an energy viewpoint: the dynamic stability of translating media
during extension and retraction, and the parametric instabilities of some second-order distributed systems with
periodically varying parameters. The methodology for the former is applied to elevator hoist cables, and the experimental
results show excellent agreement with the theoretical predictions. The use of the incremental harmonic balance method for
analyzing the nonlinear and/or time-varying dynamics of high-dimensional spatially-discretized models of distributed
systems with general nonlinearities will be addressed next. The methodology is demonstrated on a translating tensioned
beam with a stationary load subsystem. It is shown that a low-dimensional spatially-discretized model of the nonlinear
distributed system can yield quantitatively and qualitatively inaccurate predictions. Finally, a new spatial discretization
method, which overcomes the drawbacks of the classical assumed modes method, will be discussed. The method can
accurately predict higher spatial derivatives of the displacements, and hence the internal forces and moments, of
distributed systems.
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