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Numerical methods for solving differential equations are crucial in engineering, enabling 

simulations of structural behavior under dynamic loads, especially in earthquake-prone 

regions. These simulations provide engineers with valuable insights into structural resilience 

before construction, guiding safer designs for seismic events. However, discrepancies 

between simulated and actual structural responses often arise due to inherent uncertainties 

in material properties, loading conditions, and environmental variables. 

In dynamic systems subjected to seismic forces, these uncertainties—such as variability in 

soil conditions, seismic fault behavior, and ground motion characteristics—are critical for 

assessing structural reliability. Standard probabilistic methods may fall short in efficiently 

handling these complexities, particularly when computational resources or detailed data are 

limited. Consequently, there is a pressing need for efficient reliability calculation methods that 

can incorporate diverse uncertainties to provide accurate predictions of structural safety. 

This research seminar will explore advanced techniques for reliability calculations in the 

context of earthquake engineering, focusing on methods that efficiently propagate 

uncertainties in dynamic simulations. I will present approaches that streamline reliability 

assessments while maintaining accuracy, applied to earthquake-resilient design for high-rise 

buildings and critical infrastructure. By advancing efficient reliability modeling in dynamic 

systems, these methodologies aim to enhance the resilience and safety of structures 

subjected to seismic risks. 
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