
14th World Congress on Computational Mechanics (WCCM XIV)
8th European Congress on Computational Methods in Applied Science and Engineering (ECCOMAS 2020)

July 19–24, 2020, Paris, France

EFFICIENT METHODS FOR UNCERTAINTY QUANTIFICATION
WITH HIGH-DIMENSIONAL MODELS

TRACK NUMBER 800

David Moens∗, Matthias Faes∗, Matteo Broggi†, Michael Beer†, Stefano Marelli+
Bruno Sudret+, Enrico Zio‡, George Stefanouo

∗ KU Leuven - Jan De Nayerlaan 5, BE-2860 St.-Katelijne-Waver
(david.moens, matthias.faes)@kuleuven.be

† Leibniz University Hannover - Callinstrasse 34, DE-30167 Hannover
(beer,broggi@irz.uni-hannover.de

+ ETH Zurich - Stefano-Franscini-Platz 5
(marelli,sudret)@ibk.baug.ethz.ch

‡ Politecnico di Milano - Via La Masa 34, IT-20156 Milan
enrico.zio@polimi.it

o Aristotle University of Thessaloniki - University Campus Building E10, GR-54124 Thessaloniki
gstefanou@civil.auth.gr

Key words: Uncertainty quantification, efficient uncertainty propagation, safety analysis

ABSTRACT

Computational models have played a crucial role in the transition of engineering practice towards the
current digital environment. Recent advances in computational methods lead to hyper-resolution high-
fidelity first-principle based computer codes which provide an analyst with a plethora of information
on the design at hand. However, this comes at an ever increasing computational cost. For many ap-
plications in reliability engineering, safety analysis or (robust) design optimization, a multitude of such
expensive simulation runs are required. Since it is not always possible or practical to resort to high-
performance computing centres, there exists a need for efficient techniques for the propagation of such
high-dimensional uncertainty.

This mini-symposium is aimed at gathering expert researchers, academics and practicing engineers con-
cerned with the application of novel and efficient probabilistic and non-probabilistic methodologies for
uncertainty quantification in such high-dimensional context. Both fundamental developments in the field
of efficient uncertainty quantification and reliability analysis as well as innovative applications ranging
from micro-mechanical modelling of heterogeneous random media, to large scale structural mechanics
and industrial systems are welcomed


