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Contents 
 
1 Basic Concepts of Probability Theory: Set theory and Concept of probability, Axioms and 

theorems. 
 

2 Theory of Random Variables: Definition and probability description, Probability description of 
several random variables. Expected values: Moments and Characteristic Functions. Func-
tions of Random Variables. Distributions. 

 
3 Theory of Random Processes: Definition and probability description, Expected values: mo-

ments. Operations on random processes. Some important Random Processes: Normal 
process, Poisson Process, Markov process. Application to seismic risk.  

 
4 Modeling of strong ground acceleration processes: Stationary models, non stationary mod-

els. Gaussian models. Generation of seismicity compatible artificial earthquake records for 
seismic structural analysis. 

 
5 Response of linear systems to random processes. Dynamical 1DOF linear systems, Proba-

bilistic structure of the response, mean response, covariance and mean square response. 
Response to earthquakes. Approximated methods. Average response spectrum. 

 
6 Response of MDOF systems to random process. Mean responses and Mean square res-

ponses. Structure-Equipment Interaction. 
 

Objectives 
 
Teach the students how to use the theory of probability in modelling seismic excitation and how 
to characterize the response of linear systems to earthquake from a probabilistic point of view.  
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