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ABSTRACT

As known, the formulation of user equilibrium problem in road networks assumes that demand between each origin destination (O-D) pair is fixed. However, the O-D demands can be influenced by the level of service in the network. As the traffic congestion increases (i.e. travel time increases for users), road users may decide to use a different transport mode or to postpone their trips if they are not mandatory. In order to take this issue into account, travel demand between each O-D pair in the road network can be assumed to be a function of the travel time of this O-D pair. It is clear that the demand between O-Ds may be influenced several parameters such as population size, income, number of employees, and so on. However, in order to make simpler the function, the most effective parameter of the demand function between each O-D pair can be regarded as the travel time of this O-D pair. This means that as the travel time between an O-D pair increases the demand between same O-D decreases. In this regard, this study aims to examine the user equilibrium (UE) problem with variable demand. For this purpose, we have used the Frank-Wolfe algorithm which is an iterative algorithm for convex optimization problems. In order to show the effectiveness of the proposed algorithm, we have considered a hypothetical network with 7 links and 5 nodes between two O-Ds. Results showed that the equilibrium link flows and corresponding travel times provide UE conditions with variable demand. 
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