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Abstract 
Establishing a systematic and efficient methodology for determining the safety and 
readiness of buildings for reoccupancy after an earthquake is crucial for ensuring the 
seismic resilience of communities. Recent seismic events in Turkey (2023) and Puerto Rico 
(2020) have highlighted the need to address similar challenges in earthquake-prone areas 
worldwide. This seminar aims to address this need by developing and implementing a 
nonlinear model-data fusion approach for post-earthquake assessment in instrumented 
buildings. The objective is to utilize vibration measurements to estimate response 
quantities that impact the extent of damage and building functionality. The main 
contribution of this seminar is the introduction of an extended model-based observer that 
combines a mechanics-based nonlinear model with sparse global vibration measurements 
to extract physically and structurally meaningful information. This information includes 
the complete dynamical response, inter-story drifts, demand-to-capacity ratios, and 
dissipated strain energy, which are crucial for structural integrity assessment. Three case 
studies of experimental and real-world instrumented buildings made of steel, reinforced 
concrete, and wood-frame are presented to validate the effectiveness of the proposed 
approach. By employing this approach, engineers and officials can make more informed 
assessments of structural systems, facilitating functional recovery in seismic-prone 
communities. 
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