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ABSTRACT 

Probabilistic service life management of a deteriorating structure subjected to fatigue is a 

systemic process of assessing and predicting its structural performance, and establishing the 

optimum inspection and repair plans under uncertainty. In order to consider multiple objectives 

for optimum inspection and repair planning simultaneously, it is necessary to apply the multi-

objective probabilistic optimization process (MOPOP) approach. In general, an increase in the 

number of objectives that requires probabilistic simulations for fatigue initiation and propagation 

results in high computational cost and difficulty in the visualization of Pareto optimal solutions 

and decision making to select the best solutions. Consequently, efficient decision making for 

multi-objective inspection planning of fatigue-sensitive structures is necessary. This paper deals 

with such a decision making framework for probabilistic fatigue inspection planning based on 

multi-objective optimization. The multiple objectives are converted into a single objective by 

using weights of the objectives, and as a result, a single optimum solution for inspection 

planning is obtained. The final decision making is performed by identifying the essential 

objectives and selecting the best Pareto optimal solution. Furthermore, the computational 

efficiency of the decision making and the effect of the uncertainties associated with fatigue crack 

initiation and propagation on the decision making for optimum inspection planning are 

investigated.  

 

Keywords: decision making; fatigue crack; inspection planning; multi-objective optimization; 

                                                
1 Assistant Professor, Department of Civil and Environmental Engineering, Wonkwang Universtiy, 460 Iksandae-ro, 

Iksan, Jeonbuk, 570-749, Republic of Korea, E-mail: sunyongkim@wku.ac.kr  
2* Professor and the Fazlur R. Khan Endowed Chair of Structural Engineering and Architecture, Dept. of Civil and 

Environmental Engineering, ATLSS Engineering Research Center, Lehigh Univ., 117 ATLSS Dr., Bethlehem, PA 

18015-4729, USA. (corresponding author) E-mail: dan.frangopol@lehigh.edu 

mailto:sunyongkim@wku.ac.kr
mailto:dan.frangopol@lehigh.edu


Download English Version:

https://daneshyari.com/en/article/7171544

Download Persian Version:

https://daneshyari.com/article/7171544

Daneshyari.com

https://daneshyari.com/en/article/7171544
https://daneshyari.com/article/7171544
https://daneshyari.com

