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Abstract 

Structural resilience has been defined as functionality remaining of a structure by correlating the 
amount of required recovery to the amount and severity of damage inflicted by extreme loadings. It has 
been used as a structure’s ability to minimize the potential for undesirable consequences. Previous studies 
showed that structural resilience can be quantitively measured by calculating consequences as a result of 
blast-induced local damage. It provides engineers with a straightforward basis for assessing post-event 
recovery of structure. Although this resilient design framework has been fully validated, its applicability 
with various building configurations has not been reviewed. In this study, risk-based resilient design is 
applied to building structures to discuss how to best design a structure resisting collapse. 3-Dimensional 
10-stories building with three different system configurations including regularly and irregularly spaced 
moment frame, and moment frame with transfer girder is chosen to evaluate relative resilience. Modified 
frames of Murrah building (Oklahoma City, 1995) are used for building dimensions and geometries as case 
studies. Approximately 1,000 number of single explosive treat scenarios are tested and the contribution of 
structural geometry to resilience is reviewed. For treat scenarios, bomb size is fixed, multiple events are not 
considered, and an individual explosive spot is selected with the same probability of occurrence. Each 
scenario is explicitly simulated and corresponding damage is evaluated. Moreover, the effect of progressive 
collapse resistant design against blast loading is reviewed. The resilient design framework in this study 
provides an ideal solution to determine the best suitable system configuration which takes the maximum 
benefit in terms of resilience against explosive threats. Quantified resilience is compared to discuss how it 
is utilized in the initial design step.

Keywords: Resilience; Progressive Collapse; Blast; Explosive Threat 


	Abstract

