Uncertainty in Engineering:
An Overview
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Uncertainty in Engineering: An Overview

This talk discusses the impact of uncertainty in different types of engineering
applications and presents an overview of the state-of-the-art computational methods
for uncertainty quantification and management, with an emphasis on structural
engineering applications. To begin with, a comprehensive framework for the
freatment of uncertainty is essentfial to facilitate decision-making in engineering
systems at every stage of the life cycle, such as design, manufacturing/construction,
operations,

system health monitoring, and risk management. It is not only important to identify and
quantify the different sources of uncertainty that may arise due to natural variability,
data uncertainty, and model uncertainty, but also necessary to quantify their
combined effect on the system-level prediction. A Bayesian methodology will be
presented for uncertainty quantification and integration in complex systems where
the overall system can be decomposed into multiple subsystems and components
that inferact with one another. This methodology is based on the concept of Bayesian
networks that serve as an efficient tool for integrating uncertain quantities (that are a
part of the engineering application) along with corresponding component-level,
subsystem-level, and system-level models and experimental data using the concepts
of conditional probability and total probability. Bayesian networks are useful

for different types of such as system-level performance prediction, design, optimal
resource allocation,

etc. Finally, this talk will also discuss on the impact of uncertainty on system health
monitoring (during
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