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Fig.1 Multi-particle model for train longitudinal dynamics
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Research on Handling Safety of 10 000-Ton Heavy-Haul Train
Operation on Jingshen Railway

GUO Gang', SU Tianqi%, WANG Xianpeng >, WANG Fei?, WANG Xiaogiang'

(1. Locomotive & Car Research Institute, China Academy of Railway Sciences Corporation Limited, Beijing 100081, China;

2. Transportation Management Department, Shaanxi Jingshen Railway Co.,

Ltd., Yulin 719000, Shaanxi, China)

Abstract: Jingshen Railway is located in the northern Shaanxi Plateau, with a complex line environment, steep slopes, and
sharp bends. This kind of terrain requires the train to have precise control ability under steep slope starting, downhill
braking, and other working conditions, or otherwise it is easy to cause accidents such as car slip and derailment. Therefore,
it is necessary to analyze the train-track interaction force in real time through simulation technology and optimize the
operation strategy. In this paper, the longitudinal dynamic simulation model of the train and the three-dimensional coupled
dynamic model of freight car marshalling were established, and the safety problems of train operation under the conditions
of ramp starting and small radius curve passing were studied and analyzed by using this model. The results show that after
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the train stops on the ramp at 13 %o, the traction force is applied step by step to simulate the ramp start-up. During the
whole process, the hook force on the train is large, reaching 2 238 kN, so the operation method of ramp start-up should be
strictly referred to when starting, and the ramp stop-start should be avoided as much as possible in actual operation. When
the train carries out emergency braking at the initial speed of 80 km/h in the section with a small radius curve, the lateral
force of the axle reaches the maximum, reaching 108.3 kN, which is close to the safety limit. The research results provide
theoretical support for the normal and safe operation of 10 000-ton trains on the Jingshen Railway.

Keywords: Jingshen Railway; 10 000 t Train; Safe Operation; Longitudinal Force; Ramp Start; Braking; Small Radius
Curve; Wheelset Lateral Force
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Research and Application of Railway Freight Marketing
Service System

ZHAO Lin, ZHOU Yuning, TANG Weizhong, FAN Rui, LIU Haining

(Information Technology Research Institute, China Railway Lanzhou Group Co., Ltd., Lanzhou 730000, Gansu, China)

Abstract: In response to the problems existing in the digital-intelligent transformation of railway freight systems, such as
isolated data sources, insufficient marketing precision, and low decision-making efficiency, a data-driven marketing service
system for railway freight traffic was proposed. A multi-source heterogeneous data fusion system was established to
integrate real-time operational data, historical trend data, and external market information. On the basis of data lake and
extract-transform-load (ETL) technologies, deep data governance and semantic alignment were implemented. An innovative
visual intelligent center was developed. Combined with three-dimensional heatmaps, dynamic trend lines, and geographic
information interaction technologies, it supports multi-dimensional data drilling and dynamic parameter simulation, and
realizes agile decision-making in scenarios including freight rate elastic analysis and transport capacity allocation
optimization. Application results show that the system greatly reduces the time spent on compiling marketing analysis
reports, improves the efficiency of cross-department collaborative decision-making, and accelerates the transformation of
railway freight traffic from an experience-oriented mode to a digital-intelligent mode, providing effective technical support
for optimizing freight resource allocation, formulating targeted marketing strategies, and improving customer experience.
Keywords: Railway Freight Marketing; Marketing Decision-Making; Data Governance; ETL; Digital Intelligence
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