
 

 

 

 
 
 
 
 
 

Toward Resilient and Sustainable Infrastructures:  
Seismic Vulnerability and Structural Irregularity 

 

Dr. Do-Soo Moon - Visiting Scholar from the University of Illinois at Urbana-Champaign 
Ph.D. in Civil Engineering, University of Illinois at Urbana-Champaign, Urbana, IL 

 M.S. and B.S. in Civil Engineering, Seoul National University, Seoul, Korea 

 

Abstract 
 

The seminar will discuss several analytical and experimental research projects that were conducted to develop more 

resilient and sustainable structural systems experiencing extreme events. In particular, this talk will focus on a 

seismic vulnerability analysis of irregular shape structures. In order to overcome the great computational challenge 

associated with simulations of analytical models in a fragility analysis, a new approach is proposed which can 

produce vulnerability curves efficiently, even with three dimensional models. In this approach, an integrated 

computational framework is established which combines a reliability analysis with a structural analysis. This enables 

the limit-state function to be evaluated without constructing its explicit formula, and the failure probability is 

calculated by the first-order reliability method (FORM). With the integrated framework, the seismic vulnerability of 

space RC frame structures with varying plan irregularity is investigated, considering material uncertainties. Seismic 

fragility curves that are more representative are derived with their three-dimensional analytical models, and the 

functional forms of the curves are provided. The effectiveness of the proposed approach will be discussed, 

highlighting the significant effect of structural irregularity on seismic vulnerability. The seminar will conclude by 

presenting future research plans with possible collaborative topics. 
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