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Abstract 
The reliable performance assessment of complex structural systems under non-monotonic loading conditions 
remains a challenging problem especially when systems are exposed to severe stress. There have been major 
and impactful developments in both analytical and experimental investigation tools, as well as hybrid 
analytical-experimental approaches. Less has been accomplished in applications of machine learning to 
extract response patterns from large response data sets and use the ensuing knowledge-based models in 
structural assessment under severe loading scenarios. 

 

In this presentation, the concept of data model development and implementation is discussed, followed by 
an account of relative merits and drawback. Formulations based on machine learning algorithms to represent 
constitute relationships for steel and use in FE analysis of buildings. Further refinement and extension of the 
approach is presented in terms of deriving a model for, for example, a complex steel beam-column 
connection based on data-modeling of the components and assembling this component-based data model. 
Finally, a hybrid informational-physical model of the beam-column connection is developed and shown to 
replicate the behavior almost exactly with successive training. Such approach is also shown to exhibit 
predictive characteristics, unlike the majority of data-trained models. The presentation concludes with 
thoughts on extending the hybrid approach to populations of buildings in impact assessments at a regional 
scale. The work presented is derived from the PhD thesis of JunHee  Kim (currently professor at Yonsei 
University) supervised by Jamshid Ghaboussi and the presenter. 
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