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Research on Optimization Strategy of Railway Freight Yard Loading Operation based on

Dynamic Programming

Yu Bai
Beijing Quanlu Communication and Signal Research and Design Institute Group Co., Ltd., Chengdu, Sichuan, 610031, China

Abstract: With the continuous growth of railway freight volume, the traditional train loading operation mode faces
bottlenecks such as high wagon vacancy rate, insufficient dynamic response and low level of intelligence. In this paper, a
multi-stage optimization model is proposed with dynamic programming as the core tool, aiming to improve the efficiency
of container loading in railway freight yards. By decomposing the loading operation into discrete time windows, combined
with multi-dimensional constraints such as wagon capacity, container priority and equipment status, a dynamic programming
algorithm framework is constructed to realize the global optimization of load balancing, direction matching and emergency
order response. The results show that the model significantly shortens the average dwell time of containers, reduces the
vacancy rate of wagons and transportation costs, improves the efficiency of urgent order processing, and effectively copes with
dynamic disturbances. The research results provide theoretical support and practical path for the intelligent transformation of
railway freight yards, and help build an efficient and green modern freight system.

Keywords: dynamic programming; railway freight yards; loading train operations; container transport; multi-objective optimization
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