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Varlablllty 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 (RBDOQ). 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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Probablllty Concepts in Englneerlng Planning
and Design, Volume | & |

Authors: Alfredo H-S. An &Wllson H.Tang
Publisher: John Wiley & Sons / 2007

Publish Year: Volume I: 2007 / Volume I11: 1984
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Structural Reliability Analysis and Prediction,
Second Edition

Author: Robert E. Melchers

Publisher: John Wiley & Sons /1999

ISBN: 047198324 1
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«» Textbook

Probability Concepts in Engineering Planning and Design, Volume | & 11
Authors: Alfredo H-S. Ang

Wilson H.Tang

Publisher: John Wiley & Sons
ISBN: 0-471-03200-X (Molume 1)

«» Reference

Structural Reliability Analysis and Prediction, Second Edition

Author: Robert E. Melchers
Publisher: John Wiley & Sons

ISBN: 047198324 1

% Grading

Homework & Assignment 25%
Midterm 30%
Final Exam 30%
Attendance & Participation 15%

«» Tentative Class Schedule

Week Date Topic Assignments/Reading
Introduction and review the basic
1 9/15 .
probability theory
2 9/22 No Class on this week
3 9/29 No Class on this week




Make up class: Sampling methods

4 10/6 .
H i iy
5 10/13 Approximated methods - 1
6 10/20 Approximated methods - 2
7 10/27 RIA and PMA
8 11/3 PMA and RBDO
9 11/10 DOE and RSM
10 11/17 Midterm
11 11/24 System reliability — 1
12 12/1 System reliability — 2
13 12/8 Bayesian Theory -1
14 12/15 Bayesian Theory — 2
Recent reliability analysis in civil
15 12/22 L - :
engineering — fragility analysis
Recent reliability analysis in civil
16 12/29 L .
engineering — redundancy analysis
17 01/5 Final Exam




