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1- Resilience

2- Multi Commodity Flow (Mcf)

3- Network Design Problem (Ndp)

4- Relief Trains (Rt)

5- Augmented E-Constraint Method (Augmecon)
6- Bayesian Network Method
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ABSTRACT

Rail transportation networks are essential for the functioning of a society and its economy.
Increasing transportation demand has intensified congestion in railway networks, making them
more interdependent and their operations more complex. Additionally, a rise in the number of
disruptions caused by system failures and climate change is anticipated in the future.
Consequently, many trains are canceled or excessively delayed, leaving numerous passengers
unable to reach their destinations and jeopardizing the satisfaction of customers mobility needs.
Currently, there is a growing need to quantify the impacts of disruptions and analyze the evolution
of system performance. This paper establishes a field-specific definition of reslience in rail
transportation and provides a comprehensive review of studies conducted on railway resilience.
System-based metrics tend to better reflect the impacts on services and transportation demand.
Moreover, mathematical optimization demonstrates significant potential for assessing and
enhancing the resilience of railway systems, while data-driven methods can be employed for
detailed post-disruption analysis. By exploring resilience studies, the ability to identify and predict
potential issues and risks in rail transportation systems isimproved, enabling the implementation
of appropriate preventive measures. The ultimate objective of this paper is to present
methodol ogies for measuring resilience in rail transportation systems and its role in transportation
planning. The findings indicate that optimization-based methods, data-driven approaches,
and hybrid technigues are more effective than other methods in improving the resilience of rail
transportation systems.
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