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ABSTRACT – Finite-element (FE) analysis is a well-established methodology in structural
dynamics. However, optimization studies can be prohibitively expensive because they
require repeated FE analyses of large models. Various re-analysis methods have been
proposed for gauge (e.g. thickness) changes with the premise to effectively calculate the
dynamic response of a structure after a baseline design has been modified, without
recalculating the new response. The parametric reduced-order modelling (PROM) and the
combined approximations (CA) are two re-analysis methods, which can handle large model
parameter changes in a relatively efficient manner. However, they can not efficiently handle
large FE models with a large number of degrees of freedom (DOF) and a large number of
design parameters, which are common in practice. For this reason, a modified CA (MCA) has
been developed. In previous conferences, we have presented the advantages and
disadvantages of the PROM, CA and MCA methods for only gauge changes. In this paper,
we discuss the performance of the re-analysis methods for NVH problems with shape
changes. A realistic vehicle finite-element model will be used to demonstrate their efficiency
and accuracy and highlight their potential in shape optimization.
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