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Load-balancing Oriented Line Plan Optimization for a High-speed Railway Network

WU Xing-Tang"? YANG Ming-Kun®* WANG Hong-Wei* ZHOU Min®> LV Jin-Hu' DONG Hai-Rong?

Abstract By considering the current mismatch between traffic demand and transportation resources in high-speed
railways, a load-balancing oriented line plan optimization and evaluation method of the high-speed railway is de-
veloped to adapt to the traffic demand. Specifically, a multi-objective non-linear hybrid programming model aiming
to improve the economic benefit, social benefit, and network load balance is established to optimize the network line
plan. Besides, a two-stage hybrid search algorithm based on genetic algorithm and particle swarm optimization al-
gorithm is designed to solve the problem. Moreover, a comprehensive evaluation method of line plan for networked
operation scale considering the operational issues and the network resilience is proposed. Finally, the structure data
and the real operational date of a sub-network of China’s high-speed railway are adopted to verify the effectiveness
of the proposed method. The results show that the method proposed in this paper can effectively improve 8.66%
overall load balance of the network and the network resilience while satisfying the travel demands of passengers.
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Table 5  Results of original plan and oprimized plan
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