11th. World Congress on Computational Mechanics (WCCM2014)

5th. European Conference on Computational Mechanics (ECCM V)

6th. European Conference on Computational Fluid Dynamics (ECFD VI)
July 20 - 25, 2014, Barcelona, Spain

CREDIBILITY OF COMPUTATIONAL SOLID MECHANICS MODELS

GEORGE LAMPEAS*, EANN PATTERSONY,
AND THORSTEN SIEBERTS

*University of Patras
Laboratory of Technology and Strength of Materials
Panepistimioupolis - Rion, 26500, Patras, Greece
labeas@mech.upatras.gr

University of Liverpool,
School of Engineering,
Brownlow Hill, Liverpool, L69 3GH, UK
eann.patterson@liverpool.ac.uk

§Dantec Dynamics GmbH
Kaessbohrerstrasse 18, D-89077 Ulm, Germany
thorsten.siebert@dantecdynamics.com

Key words: computational solid mechanics, credibility, experimental mechanics, industrial
applications, validation,.

ABSTRACT

The credibility of computational models has been discussed since the advent of modelling.
Credibility can be defined as the willingness of someone to base decisions on the output from
the model. The strength of evidence required to provide credibility is dependent on the
consequences of making an incorrect decision, which in engineering structures could be very
high in both human and financial terms, particularly in areas such as aerospace, civil and
nuclear engineering. Traditionally, strain gauges have been fixed on prototypes at locations of
high stress identified using the computational model and the results from experiments used to
validate the model. This approach leaves open the possibility that high stresses could occur
somewhere else in the structure that might cause an unexpected failure, especially if material is
removed in an optimisation exercise. Recent advances in optical techniques for measuring
strains over the entire surface of engineering components offer the potential for more
comprehensive validation and thus, higher credibility for solid mechanics models. Challenges
remain in making and interpreting quantitative comparisons of data-rich strain fields obtained
from the experiments and models. The session will include illustrations of the potential of
modern techniques of strain measurement, validation methodologies incorporating quantitative
comparisons of large data sets and approaches to design and operational decision-making based
on enhanced model credibility.
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