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Train Stop Plan Optimization of High-speed Rail for
Improving Passenger Travel Efficiency

XU Ruo-xi', NIE Lei*, FU Hui-ling’

(1. CSTC Planning & Design Co. Ltd., Beijing 100022, China; 2. School of Traffic and Transportation,
Beijing Jiaotong University, Beijing 100044, China)

Abstract:  When optimizing train stop plan of long distance high-speed rail (HSR) lines, the relationship between
increasing the number of fast trains between major stations and enhancing the train service frequency at non-major
stations should be appropriately balanced. Based on using strategies of eliminating stops at non-major stations, and
adding all-stop trains running between two adjacent major stations, this paper proposes a mixed integer
programming model to optimize the train stop plan. The goal is to minimize the total passenger time loss generated
both from train stops and transfers, and a genetic algorithm is designed to solve the model. The approach was
applied to improve a practical train stop plan of Beijing- Guangzhou HSR. Comparing the optimal plan with the
actual one, the number of fast trains was increased by 94.4%, which enhanced the competitiveness of HSR. The
frequency of all-stop trains and the train frequency of non-major stations were at least 1 train/(3 h), which
benefited passengers who need to transfer. The time loss of passengers was reduced by 40.08%. The overall travel
efficiency of passengers was improved.

Keywords:  railway transportation; optimization of train stops; mixed integer programming; train stop plan;
genetic algorithm
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Table 3 Indicators of optimized train stop plans
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