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Abstract
Structural dynamics analysis with uncertainties

In structural dynamics we are challenged by large structures, nonlinearities and
uncertainties, which call for highly efficient models and analysis technologies to
provide realistic results at reasonable computational cost. Three concepts are
discussed in this context. First, an efficient analysis of aleatory uncertainties is
considered. A modified exponential covariance model is presented, which offers not
only an improved representation of the key physics behind fluctuating engineering
guantities, but also improves the efficiency of spectral stochastic analyses
significantly. Second, the quantification of epistemic uncertainties is addressed.
Compressive sensing technologies are proposed to solve the problem of missing data
in records for estimating power spectral densities. The epistemic uncertainties from



limited and imprecise data are translated into both probabilistic and interval-based
representations of the functional values of the power spectral densities. Third, the
concept of operator norm is presented as a technology to efficiently solve first
passage problems even with hybrid uncertainties consisting of both aleatory and
epistemic components. This approach integrates the first two developments, as well.



