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Selection of Optimal Travel Mode of Public Transport under Competitive Condition

LI Jian-qiang
(Key Laboratory of Road and Traffic Engineering of Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: Various transport modes operating in same line provides convenience for travelers, on the other
hand, it also poses the choices about optimal travel mode to travelers. To conduct scientific guidance on
traveler’s selection of travel mode under competitive conditions, and improve the travel efficiency of travelers
and realize the optimal allocation of transport resources, the concepts of fixed travel cost and variable travel
cost are introduced to study the costs of walking, sharing bike, regular bus and rail transit which are 4
common travel modes. Specifically, the costs of the 4 travel modes are quantified as the functions of travel
distance respectively. Then, the change rule of average travel cost (travel benefit) with travel distance is
analyzed, and the optimization travel models under singe mode and multimode are established respectively.
Finally, the model is verified based on an example of the surrounding area of a rail transit hub in Chengdu.
The empirical result shows that (1) the average travel cost of sharing bike, regular bus and rail transit has
the scale effect when the travel distance is increased, i. e. , the unit travel cost decreases as the distance
increases; (2) in the study area, as the distance increasing, the optimal travel mode are walking, sharing
bike, regular bus and rail transit respectively under the consideration of cost; (3) the average cost of rail
transit is not far less than that of regular bus in the optimal selecting domain, thus the competition of the two
is intense. Therefore, in order to take advantage of resources effectively, the competitiveness of regular bus

should be improved (e. g. , improving comfort and decreasing bus interval ).
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