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To assess models with local nonlinearities, i.e. linear substructures behave nonlinearly
when they are close to failure, effectively and efficiently in a multi-query and real-
time context, we propose a prescribed linear-nonlinear domain decomposition. Since
the linear and nonlinear subsystems are coupled through solutions on the interface,
for structures in engineering application with a high dimensional parameter space,
we propose a non-intrusive model order reduction method, e.g. Gaussian processes
regression, along side cost effective sensitivity analysis to treat it. The global system
then falls into two independent linear and nonlinear subsystems. Both intrusive
methods, e.g. conventional reduced basis method or port-reduced static condensation
reduced basis element method, and non-intrusive methods are employed for the
treatment of the linear and nonlinear subsystems, respectively. We illustrate the
efficiency of the proposed approach with several numerical examples for its efficiency
and effectiveness.
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Lausanne, 1015 Lausanne, Switzerland

1


