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The ‘Art’ and Science of Decision Making in 

Structural Life Cycle Asset Management

Constrained budgets, increasing demand, and the 
necessity to push infrastructure past its design life necessitates an active 
structural life cycle management strategy. This strategy must necessarily 
include some kind of structural health monitoring (SHM) capability and a 
core model or suite of models that represent a digital twin of the structural 
asset, which may be exercised for a variety of tasks ranging across limit 
state predictions (prognostics) or optimization of processes from 
maintenance scheduling to SHM design, among others. Challenging such 
a strategy is the inherent and ubiquitous presence of various sources of 
uncertainty, including (but not limited) to uncertain future demand/loads, 
uncertain management budgets, and decision-makers with different risk 
profiles. This presentation will describe a strategy that integrates elements 
of physics-based modeling, damage progression modeling, Bayesian 
inference, system optimization, uncertainty quantification, and decision-
making, including the influence of risk aversion in an asset decision-
maker. The framework will be exercised on the monitoring and life cycle 
management of lock chamber miter gates, which are important inland 
waterways navigation corridor structures.
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