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Influence of Typical Subgrade Structures on Aerodynamic Characteristics
of High Speed Trains in Cross wind Conditions
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Abstract Due to geographical and environmental constraints, high-speed railways use a variety of roadbed structures such as flat
ground, different height embankments, viaducts, etc. When trains run on embankments and viaducts, the flow around the car body is
more complex than the flat ground. Under the action of crosswind, there are obvious differences in the cross-wind aerodynamic
characteristics of high-speed trains on different subgrade structures. The unreasonable subgrade structure will affect the cross-wind
safety of the train. At the same time, the structure of the train is complex, the bogie and pantograph have an important role on the flow
field characteristics of the train, and the over simplified profile of the short train cannot accurately reflect the true aerodynamic
characteristics of the train. In the present paper, in order to study the influence of typical roadbed structure on the aerodynamic
characteristics of high speed trains, a real high-speed train with 9 carriages at the speed of 200 km/h was taken for case study, and the
details of windshields, bogies and pantographs were taken into consideration. The cross wind velocities were chosen as 20, 30, 35 and
40 m/s. The aerodynamics performance of the high-speed train under the four conditions of plane ground, 3m-embankment,
6m-embankment and viaduct were simulated and compared, and the differences and regularities in the aerodynamic characteristics
under cross wind conditions on different subgrade were analyzed. The results provide a reference for train safety control on complex
subgrade structures under cross wind condition.
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