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Research group website:
http://systemreliability.wordpress.com



Syllabus



Syllabus (contd.)



Design of a simple beam bridge



Design of a simple beam bridge

 Problem statement

 Design criteria & concerns



Design of a simple beam bridge (contd.)

 Uncertainty in this problem?
1) Weight of pedestrians
2)

3)

4)

5)

 Uncertainty, decision and risk



Uncertainties in CEE

 Inherent randomness
 “Aleatoric” uncertainty
 Physical fluctuation
 (Can/Can’t) be reduced
 Represented by stochastic models and descriptors

 Knowledge-based uncertainty
 “Epistemic” uncertainty
 Uncertainty due to the lack of knowledge
 (Can/Can’t) be reduced

1) Model errors (e.g.                           )
2) Statistical errors (e.g.                         )
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Reece Otsuka (Enercon, USA), Raphael Stern (UIUC, co-advised by
D. Work)

Seoul National University (2014~)
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Se Hyeok Lee(08), Eujeong Choi(08)
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Jieun Byun(11), Sang-ri Yi(11),
Jiwhan Kim(11)
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Byoung-Sung Choi(09), Tae yong Kim(10)

Structural/System Reliability Group



I. Lifeline network reliability analysis

 Uncertainty
 Earthquake hazard intensity
 Performance of structures

 Risk
 Insufficient service or outage
 Disconnection

 Solution
 Likelihood of network malfunctions
 Quantify relative importance of

network components
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II. Reliability analysis of structures

 Uncertainty
 Material properties
 Loadings

 Risk
 Structural failures

(e.g. yielding)
 Violate serviceability criteria

 Solution
 Likelihood of structural failures
 Identify important uncertainties in risk
 Find how to reduce risk effectively

Mechanical structures 
(single-nut piston)

1 2

Civil structures
(Bridge pylon)



III. Reliability-based design optimization

 Uncertainty
 Material properties
 Loading (location; intensity)

 Risk
 Optimal design that is too

conservative or unsafe

 Solution
 Optimization algorithm that

ensures a required level of
reliability (both at component
and system levels)



IV. Random vibrations (e.g. by Earthquake)

 Uncertainty
 Ground motion characteristics

(Intensity, frequency contents, energy, etc.)
 Dynamic behavior/failures of structures

 Risk
 Under- or over-estimating

the likelihood of structural failures

 Solution
 Identifying mathematical descriptions of structural failures
 Design based on accurate prediction of the likelihood of the 

failures (appropriate level of conservatism)



Schedule



Schedule



Course website



“Print and Bring” in-class materials!



Looking forward to learning together!

Fall 2014 Class of Statistics for Civil and Environmental Engineers
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