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Efficient Mode Superposition Method for Non-Classically Damped Systems

Sang-Won Cho, Ji-Seong Cho, Sun-Kyu Park and In-Won Lee

ABSTRACT

The improved mode superposition methods for non-classically damped systems are presented in this paper. Generally,
the mode superposition method uses a relatively small subset of the normal modes of structures. The mode acceleration
method and the modal truncation augmentation method improve the results of the mode superposition method by
considering effects of truncated high modes. For using these methods to analyze non-classically damped systems, the
systems are approximated to the classically damped systems and thereby the errors are induced. In this paper, the mode
acceleration method and the modal truncation augmentation method are expanded to analyze the non-classically
damped systems. The applicability of the expanded methods is verified by closed form solutions and numerical
examples. The expanded modal truncation augmentation method is conditionally stable depending on the pattern of the
external loading in the non-classically damped systems whereas the expanded mode acceleration method is stable for
the all cases of loading. In the stable case, the results are the same with those of the expanded mode acceleration
method.
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