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Abstract

A Mass Rapid Transit (MRT) is an electric railway system in an urban area
with frequent, convenient, and green services. Under the trend of energy saving
and carbon reduction, MRT has become an important transportation system in
urban areas to relieve traffic congestion. However, the capacity of an MRT line is
not unlimited. To avoid traffic collisions, two adjacent trains must be separated by
appropriate signal headways. Consequently, signal headway becomes a key
element that controls rail capacity. Most previous studies on signal headway
assume that the busiest intermediate station is the bottleneck of an MRT line.
However, sometimes the turn-back stations may become the bottleneck, especially
for those systems with train drivers. Thus, this paper proposes an analytical model
to estimate signal close-in time for common turn-back movements of MRT in
Taiwan. Real parameters of Nan-gang station in the Taipei Rapid Transit System
are selected for the case study. The result shows that the signal close-in time at
Nan-gang station is about 113 seconds. In addition, the sensitivity analysis
demonstrates that signal close-in time is highly sensitive to the station dwell time,
train deceleration rate, train separation factor and cruising speed. The proposed
model and the results of this study can be used to analyze the efficiency of
turn-backs and to evaluate the needs of capacity improvements.

Keywords: Mass rapid transit system, Signal close-in time, Rail capacity
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