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Abstract 

Structural deterioration can pose tremendous risk to the functionality, 

serviceability, and safety of civil and marine structures, considerably limiting their 

service life. To extend the life-cycle of existing structures under deterioration, 

rational life-cycle management should be conducted accounting for various 

uncertainties arising from loads, resistance, and modeling. Compared to 

conventional inspection methods that are sometimes disruptive and costly, 

structural health monitoring provides a novel and cost-efficient approach to 

reducing uncertainties and ultimately facilitating the decision-making process for 

realizing structural longevity. In this plenary lecture, recent accomplishments in 

the integration of monitoring, probabilistic life-cycle management and risk-

based decision making for extending the service-life of civil and marine structures 

are presented. 


