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ABSTRACT:

To meet the construction needs of various railway systems in Taiwan, the Institute of Transportation has carried
out a series of rail capacity research projects. In terms of conventional railway systems, railway capacity analysis models
and software have been developed as assessment tools to evaluate the effectiveness of bottleneck mitigation measures
and capacity enhancement. However, the capacity analysis issues at classification yards and terminal stations still need
future investigations. Therefore, the Institute of Transportation launched this two-year project called “Research on
Capacity Analysis of Intercity Railways and Its Applications.”

In the first year (2023) of the project, this study reviewed relevant literature, and built a simulation-based model
to evaluate station capacity for intercity railway systems, considering factors such as routes, paths, traffic composition,
dwell times, and signal times. In the case study, we designed several test cases to confirm that the behavior of the
proposed model is consistent with practical experience. Furthermore, to verify the model, we took some stations of
Taiwan Railways as examples to evaluate its capacity. The analysis results are consistent with the Taiwan Railway
Administration’s estimation. Finally, through sensitivity analysis, the impact of various factors on station capacity was
clarified. The outcomes of this study are summarized as follows:

1. Complete the construction of the station capacity evaluating model.

2. Evaluate the capacity of the terminal station, classification station and turnaround station with testing cases to verify

the model.

3. Evaluate the capacity of stations with real cases including Keelung, Suao, Shulin, Hualien and Hsinchu Stations of

Taiwan Railway.
4. Conduct sensitivity analysis and discover the impact factors of station capacity as follows:
(1) Dwelling time of trains in station.
(2) Signal time.
(3) Track layout in station.
(4) Traffic composition.
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