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The course will provide the fundamentals of infrastructure risk analysis with respect natural and 
anthropic hazards. The interaction of natural and industrial hazard will also be addressed. The course 
develops within the performance-based framework where risk assessment is probabilistic and the risk 
metrics are computed separating the problem in: hazard, vulnerability and loss.  
The course will address the risk as a time-invariant as well as a time-invariant problem. The most 
common stochastic models for the representation of the natural and anthropic hazards will be 
discussed. Similarly, the models for the physical vulnerability of infrastructure components will be 
addressed. Options for loss and consequence functions will also be part of the course. 
The course will include applications to natural hazards (i.e., earthquakes and tsunamis of natural 
origin) and to civil infrastructure (e.g., buildings and lifelines) as well as industrial hazard in the 
process industry. 
 

- Fundamentals concepts of stochastic modelling in risk analysis. 
- Loss functions and risk metrics. 
- Risk-framing equations in time-invariant and time-variant environments. 
- Stochastic modelling of natural and anthropic hazards. 
- Stochastic modelling of infrastructural components vulnerability. 
- Systemic risk analysis. 
- Loss accumulation and life-cycle analysis. 
- Resilience analysis of infrastructure. 

- Homeworks. 
- Written and oral final exam. 

1. Lecture notes. 
2. Readings provided during the course. 

Performance-based seismic risk analysis of complex infrastructural systems 
 


