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Developing a Transit Assignment Model Considering Waiting Time
Variation and Line Capacity

ABSTRACT

In recent years, the passengers are likely to decide their route on impulse due to the development of the integrated public transport
system, and real-time information system. Especially, public transport fare integration in Seoul Metropolitan area, 2004 makes them
not to have resistance about changing the modes or routes and their route choice is most effected by the degree of congestion.
Assignment model have limitations to describe route changes by congestion. In this study, the concept of a link cost function used in
road assignment and Effective frequency is introduced to describe the passengers' behavior when the capacity of public transport is over
and the waiting time variation. Two situations, new transit line operation and accident, are set up to validate the model, as a result of
the transit assignment by this model, the traffic on networks is not over the capacity. It is expected that this study will be of help to reflect
the various behaviors in transit assignments.
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Table 1. Main Features of Existing Models and Acceptable Points in this Study

Category Main Feature Acceptable Point
Without - Assignment in proportion to service frequency
. . - No capacity constraint - Superiority in route investigation
capacity Optimal .. . . . .
. - Superiority of route investigation - Clear expression of user behavior
constraint | Strategy Model . . L
- Clear expression of user behavior - Applicablility for large-scale network
- Applicablility for large-scale network
. - Reflect in-vehicle congestion in travel time . . . .
Spiess (1993) X e g' . . - Reflect in-vehicle congestion as route choice
Model - Disregard waiting time increasement under station congestion option
- Assign a trip over a capacity P
With De Ceaand |- Reflect capacity constraint using effective frequency concept
capacity Fernandez |- Modelling a delay at station - Effective frequency concept
constraint (1993) Model |- Assign a trip over a capacity
- Reflect capacity constraint using effective frequency concept
Yun (2000) . . . . . . . .
Model - Reflect capacity constraint using dual variables - Capacity constraint using dual variables
- Disregard in-vehicle congestion
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Table 3. Simulation Results by Scenario
Scenario 1 Scenario 2
Existing model Waiting time- Existing model
Category Capaci capaci i Waiting time- i
. pacity pacity . Capacity aiting time-capacity
S Optm;il del constrained constrained Optm;lll itzategy constrained constrained model
trategy Mode model model ode model
Total trip (person/hour) 250.00
Transfer trip (person/hour) 408.4 449.6 408.4 365.8 - 406.7
Total passenger 953.4 1099.7 1,161.4 994.6 - 1,200.7
Average used line (line/person) 38 43 4.7 4.0 - 4.8
Total passenger time (person-min) 15,441.6 16,504.7 16,407.1 15,786.6 - 16,923.5
Average travel time (min/person) 61.8 66.1 65.6 63.1 - 67.6
Average V/C 0.45 0.42 0.38 0.51 - 0.43
Maximum V/C 1.82 1.00 1.00 2.47 - 1.00
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