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Presented will be a hierarchical, deterministic and probabilistic approach to numerical modeling 
and simulation of civil engineering infrastructure objects. Of interest is statics and dynamics of 
soils and structures, and their interaction during earthquakes. Principal goal is the understanding 
and reduction of modeling and parametric uncertainty. Modeling uncertainty is introduced in 
simulation results when simplifying modeling assumptions are made. A hierarchy of models, from 
simpler, to more sophisticated, is used to understand and control the influence of modeling 
simplifications on results. Moreover, Stochastic elastic plastic finite elements are used to 
propagate parametric uncertainty. Parametric uncertainty is the uncertainty in material and load.  
In addition to analysis of modeling and parametric uncertainty, flow of seismic energy through soils 
and structures is modeled and simulated as well. Flow of seismic energy through soil and structure 
can be used to optimize new designs for safety and economy and to improve performance of 
existing objects.  
A number of examples will be used to illustrate modeling and simulation of soil and structure 
systems with particular application to earthquakes. Overall focus is on modeling and simulation 
that predict and inform, rather than curve fit. 
Presented examples are available for analysis by anyone, using MS ESSI Simulator (http://ms-essi.
info/) on Amazon Web Services computers. 
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