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1 Abstract 

In recent years, several locations in the United States have been experiencing a significant increase in 
seismicity that has been attributed to oil and gas production. As oil and natural gas production in the United 
States continues to increase, it is expected that the seismic hazard in these locations will continue to 
experience a corresponding upsurge. However, many urban structures in these locations are not designed to 
withstand these increasing levels of seismicity. Accordingly, it is crucial to develop methodologies that can 
help us quantify the seismic performance of these structures, establish their risk levels, and identify optimal 
retrofit strategies that will enhance the seismic resilience of these structures. In this context, structural health 
monitoring (SHM) plays an important role in understanding the seismic performance of structures. SHM can 
be used, in conjunction with finite element modelling, to provide a realistic representation of the structural 
performance during a seismic event. In this paper, a framework for seismic risk assessment of reinforced 
concrete buildings based on SHM is presented. The framework combines nonlinear finite element modeling 
and SHM data to establish the seismic fragility profile of the structure. The approach is illustrated on a multi-
story reinforced concrete structure located on the Oklahoma State University Campus.   
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