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Variability and uncertainty exist in engineering design parameters is a common phenomenon.
How to consider variability/uncertainty in engineering problems is the focus of this course.
This course will first review the fundamental concept of probability theory including many
usual and useful probability distributions. Then, the difference between deterministic analysis
and reliability analysis will be introduced. Two major reliability analysis approaches, the
sampling method and approximated method are discussed and applied to the real engineering
problem. Sampling method such as Monte-Carlo Simulation or Importance Sampling is a
time-consuming technique, but usually provides analyst a more reliable result. Approximated
methods such as FORM, SORM or RSM method, on the other hand, provides a more
efficient way to perform the reliability analysis. However, the accuracy needs to be ensured,
especially, for a complicated and highly non-linear problem. Inverse reliability analysis
(PMA) has been attracted many researchers recently. PMA has also been applied in many
fields such as reliability-based design optimization (RBDO). Response Surface method (RSM)
and Design of Experiment (DOE) are two major techniques for RBDO in industry and they
will be introduced with the RBDO and PMA. In addition, system reliability is also introduced
in this class. Bayesian theory and other recent applications of reliability analysis in civil
engineering will be discussed in this class depending on the time frame.
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