
ABSTRACT 
 
 
 
 
The present work is about a proposal of an optimization tool, focused on buses case, of the 
critic phase of public transport planning, so called Network Design Problem. In these terms, the 
great importance of this problem has motivated the implementation of two basic parameters in 
the bus network design: the network coverage and congestion effect. Basically, the final 
purpose of this work is to have a tool that includes both aspects, able to be applied in real 
cases.  
 
In this way, first of all is proposed an improving of a traditional bus network design problem, in 
order that it considers the coverage in the network design, so that it can be closer to the citizens 
both from origin and from destination. 
 
In the other side, congestion effect is analyzed using the same model previous mentioned, that 
is based on a design network criteria that considers constant speed of buses during the creation 
process, so that it doesn’t consider congestion effect in network arcs. Two different 
methodologies are used in the present work: in the first one the algorithm of creation is 
changed, considering buses flow while creating the network, and therefore the congestion; the 
second one pretends to keep the algorithm of creation, and recalculating trip times due to the 
buses flow obtained from the network already generated. 
 
Thus, the results from both methodologies that are applied in a set of theoretical networks (that 
can be generalized to different cities) are presented. It has been used an improving 
computational tool, that includes all of these considerations already mentioned. 
 
In this way, the results show that the most consistent methodology is the first one. Thus, both 
created number of bus lines and costs (user and operator) are smaller and the commercial bus 
speeds are higher in this case. As a result, this bus network design methodology optimizes and 
boosts much better the available resources. 
 
Finally, once the conclusions from the study are taken out, different proposals of future 
investigation that give continuity to this work are included.     




