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ABSTRACT

The problem of transit routes network design is one of the fundamental problems in
moving towards sustainable urban development. This problem deals with finding the
optimal configuration of transit routes so as to satisfy a specific objective while holding the
budget constraint. Regarding that network design is a complex and exponential problem,
achieving a solution close to the exact solution (global optimum) in large-scale calls for
systematic methods such as heuristic/meta-heuristic algorithms. Such algorithms have been
extensively devised in the related literature, though, less effort has been put to investigate
various types of transportation network topologies with specific settings. This paper aims
to design urban transit routes configuration in urban settings for “grid” networks in order to
achieve the maximum coverage through the network within the budget level. To this end,
this study proposes a novel heuristic-type algorithm dedicated to deal with grid-type
networks. The proposed algorithm introduces a greedy index namely the “demand index”
and exploits this index to make connections among the nodes with high levels of demand.
In each iteration, the node with the highest demand index is selected and one of the
candidate routes passing through that node is incorporated into the existing routes
configuration. Comparing the results obtained from the proposed algorithm against the
exact solutions in a 6x10 grid network over 30 random demand matrices suggests that the
proposed algorithm is capable to hit near-optimal solutions within notably short run-times.
According to the results, in comparison to the exact solution in almost 4 hours run-time,
within only 29(£8) seconds of run-time, on average, the proposed algorithm can achieve
solutions with 2.9% difference from global optimal solutions.
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