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ABSTRACT 

Rail transport contains a rich set of Operations Research problems with significant 

potential financial gains. Despite significant research in past few decades, optimization 

models are rarely used in practice in Indian Railways due to the large network size and 

complexity of the problems. The motivation for this research comes from the practical 

problems arising in the rail freight transport on the existing network as well as on the 

upcoming dedicated freight corridors (DFC) in India. 

The aim of this thesis is to study the following three important real-life 

optimization problems in the rail freight transport. First, an integrated optimization for 

empty rake distribution and train scheduling on DFC is studied. Second, a novel 

optimization problem ‘multi-point accompanied combined transport service design’ is 

introduced and analyzed. Third, an optimization based decision support system is 

developed for the maximization of double stack container trains loading.  

The focus of this thesis is on the mathematical modelling of these independent 

problems. The solution approaches developed for these problems are based on heuristics, 

efficient problem formulation and the CPLEX optimizer. For the first two problems, the 

computational experiments are performed on realistic instances based on the data from 

Indian Railways, Konkan Railway and Dedicated Freight Corridors Corporation of India 

Ltd. The model and decision support system developed for the third problem have been 

tested and validated successfully with real data and scenarios. This optimization based 

DSS has been accepted and being deployed by a container train operator. The results 

show that the expected saving due to the optimal container loading through the decision 

support system will be about INR 200 million per year. The results for the first two 
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problems also show that the models and solution approaches developed are practically 

implementable and capable of making rail freight operations more efficient. 
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