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Equilibrium Model of Public Transport Corridor in Morning Peak and Its Algorithm
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Abstract. In order to depict the dynamic travel behaviors of public transport passengers in morning peak,
reveal the equilibrium distribution rule of travel time, alleviate congestion in commuter corridor, the
equilibrium model of public transport corridor and its algorithm in morning peak are studied, the time
resource allocation equilibrium model is established, and the equivalence condition of equilibrium is
analyzed. The passengers are divided into categories of “seated” and “unseated”, and the public transport
corridor is regarded as a spatio-temporal grid network, in which the spatio-temporal trajectories of vehicles
can be expressed as multiple vertical and horizontal connected paths. Considering the passenger dissatisfaction
caused by congestion in carriage, the generalized cost function of commuters’ travel is established, and the
relationship between the equilibrium condition of spatio-temporal grid network flow and the equilibrium
condition of public transport corridor problem is obtained. An algorithm for solving equilibrium model of public
transport corridor is further proposed based on the direction search method. Taking Line 3 of Chongqing rail
transit for example, the feasibility and effectiveness of the model and algorithm are verified. The result shows

that (1) The spatio-temporal network equilibrium and the equilibrium of travel time choice in public transport
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corridor are essentially the same, so the calculation and analysis method of network equilibrium is also

suitable for the calculation of the equilibrium of travel time choice in public transport corridor. (2) In the

spatio-temporal network of public transport during morning peak, each commuter faces a tradeoff between the

cost of congestion effect and the cost of early arrival penalty time, the choice of departure time of a commuter

is one of the important factors influencing travel cost. Divided by the distance between commuters’ residences

and offices, crowding cost has greater influence on commuters who live far away from offices, while early

arrival penalty cost has greater influence on commuters who live near.
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Fig.1 Schematic diagram of public transport corridor
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Fig.2 Relationship among successive vehicles on schedule
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Fig. 3 Schedule of spatio-temporal grid network
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