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Influence Characteristics of Train Parameters on 400 km/h EMU

Carbody Pressure Load
XU Yinguang' WANG Zhijun® WEI Kang” MEI Yuangui’ LI Yan'
(1. China Railway Eryuan Engineering Group Co. , Lid. , Chengdu 610031, China;
2. Gansu Province Engineering Laboratory of Rail Transit Mechanics Application,
Lanzhou Jitong University, Lanzhou 730070, China)
Abstract; Due to the compressibility of air and the limitation of tunnel wall, the pressure fluctuation caused by trains
running into tunnels at a high speed propagates and reflects in the tunnels at a speed approximate to the local sound
speed, forming a complex pressure environment in the tunnels, which brings such adverse effects as increased
aerodynamic resistance, ear discomfort of passengers in the trains, and even causes breakage of side window glass and
fatigue damage of carbody structures. With higher train speeds and higher requirements on train energy consumption and
passenger comfort, etc. , the aerodynamic issues of high speed trains running into tunnels are increasingly significant. In
this paper, the one-dimensional compressible unsteady non-entropy flow model is adopted to study the influence
characteristics of different train formation lengths and speeds on the external pressure load when the EMU pass through
the tunnels, which further verifies the change rule of the external pressure load with the train speeds, and demonstrates

the applicable conditions and scope for external pressure amplitude in direct proportion to the square of train speed. The
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results can provide basic data for determining the carbody pressure load distribution range of 400 km/h EMU.

Key words: 400 km/h EMU; tunnel pressure wave; train parameters; one-dimensional fluid flow model
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