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An Analysis of Disruption Causes and Effects in a Heavy Rail System

Abstract:

Heavy rail systems traditionally known as Metros as well as other transit systems are continuously subject to disruptions which are caused by vehicle failures, communication failures and unexpected high demand among others. These situations cause ineffective system operations resulting in longer passenger waiting time, delays in the itineraries and trains bunching throughout the alignment.

This paper presents the results obtained in a study of a year long database of a heavy rail transit system in operation in a major urban area of the US. The main objective of the work presented is to determine mathematical relationships that can be applied for analysis of disruptions of transit systems in terms of three main aspects: (1) time between disruptions, (2) disruption duration, and (3) delay/headway ratio.

First, a brief description of the system is presented; then, a descriptive analysis is presented including a synthesis of the data, the frequency of occurrence of the detected events causing disruptions and the average delays caused by disruptions. Statistical procedures are followed to obtain the relationships that arise from the data analysis. In addition, the disruption impacts over the system operation are presented. In terms of time between successive disruptions, an exponential relationship was found to be the best fit to the data obtained in the field. Regarding disruption duration, a triangular distribution was found as the best fit. Finally, the delay/headway ratio analysis provided insights in the use of this standardized variable to analyze system disruptions using simulation.
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