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Aerodynamic Effect Analysis of Enlarged Buffer Structure without Opening

at Uniform Cross-section of Tunnel Portals of 400 km/h High-speed Railway
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Lanzhou Jiaotong University, Lanzhou 730070 ,China;
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Abstract; A high-speed train entering a tunnel will generate an initial compression wave, which propagates at the speed
of sound to the tunnel exit and radiates outward to form a pressure pulse wave, imposing an impact on the mental health
of residents in the vicinity and cauing serious environmental problems. The micro-pressure wave in tunnel is directly
proportional to the compression wave gradient at the exit, while the maximum gradient of the initial compression wave
when the train head enters the tunnel is approximately directly proportional to the third power of the train speed.
Therefore, setting a buffer structure at the tunnel portals can greatly reduce the maximum gradient of the initial
compression wave, and is one of the main measures to control and eliminate the hazards of micro-pressure wave. In this
paper, the N-S equation of three-dimensional compressible unsteady flow and SST- kw turbulence model are used. Based

on the finite volume method and overlapping grid method, the paper firstly looks into the basic characteristics of initial
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compression wave when no buffer structure is set, and then explores the influence law of enlarged buffer structure without

openings at uniform cross-section on initial compression wave waveform and pressure gradient at 400 km/h, and

compares the influence law of different ratio of buffer structure cross-section area to tunnel cross-section area on

compression wave waveform and pressure gradient reduction, so as to put forward a proposal suitable for 400 km/h.

Key words: 400 km/h high-speed railway; tunnel; enlarged buffer structure without opening at the uniform cross-

section ; initial compression wave; three-dimensional compressible turbulence model; overlapping grid method
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