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ABSTRACT

The safe and reliable design of engineering structures and systems, as well as the online assessment of
their reliability and safety depends largely on high resolution numerical models that approximate their
physical behaviour. However, these high resolution results often come at an undesirably high compu-
tational cost, as solving these models for relevant responses sometimes takes hours or even days. In
the context of uncertainty quantification, reliability analysis and design optimization, these models have
to be solved multiple times in an often iterative context. This impedes their application in a reliability
engineering context, unless high-performance computing facilities are readily available. Both machine
learning approaches, as well as surrogate modelling techniques can provide a solution to this problem
by respectively representing the physical system following a data-driven black box approach, and con-
structing a more efficient emulator of the real numerical model.

This mini-symposium is aimed at gathering experts researchers, academics and practicing engineers con-
cerned with the efficient combination of computationally intensive numerical simulation codes with effi-
cient surrogate models and/or data-driven black box approaches to present their recent findings, method-
ological developments, as well as innovative applications.


