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The Distribution Law of Aerodynamic Pressure of High-Speed
Railway Tunnel with a Speed of 400 km - h™

WANG Chen" ?, PENG Yang" ?, DA Zigian®, MA Weibin" #,
GUO Xiaoxiong" ?, LI Shanduo', ZHENG Zefu" *

(1. Railway Engineering Research Institute, China Academy of Railway Sciences Corporation Limited, Beijing 100081, China;
2. National Key Laboratory of High-Speed Railway Track System, Beijing 100081, China;
3. China Railway Engineering Consulting Group Co., Ltd., Beijing 100055, China)

Abstract: By means of three-dimensional CFD numerical simulation method, the spatiotemporal distribution
law of aerodynamic pressure on the tunnel wall and vehicle surface in the horizontal and vertical directions during
single vehicle passage and double vehicle intersection of CR400 EMU with a speed of 400 km « h™' is studied,
and the negative pressure area and boundary conditions on the tunnel wall and vehicle surface are quantified.
The results indicate that the aerodynamic pressure inside the tunnel can be correlated with parameters such as
vehicle type, train speed and tunnel length to form a theoretical model. When different types of single vehicle
pass through the tunnel at a speed of 400 km « h™', the difference in peak aerodynamic pressure acting on the
tunnel wall is limited. Compared with the CR400BF EMU, the CR400AF EMU only increases the positive
peak of aerodynamic pressure by 1.1% and the negative peak of aerodynamic pressure by 0.9%. The
aerodynamic pressure on the surface of the EMU shows high uniformity in both the horizontal and vertical
directions. During single vehicle passage and double vehicle intersection, the surface of the vehicle body is
basically in the same pressure state at the same time. At different tunnel lengths, when the speed of the EMU is
400 km + h™', the negative pressure of the expansion wave at the center of the tunnel and the negative pressure of
the high-speed train body itself are superimposed when a single vehicle passes through the tunnel, and the
negative peak value of the aerodynamic pressure borne by the body reaches —4.60 kPa. When 2 vehicles
intersect at different positions with a constant speed inside the tunnel, the maximum negative pressure occurs at
the intersection condition of the tunnel center, and the negative peak value of the aerodynamic pressure reaches
-9.68 kPa. When 2 vehicles intersect at a constant speed in the center of the tunnel, there is an unfavorable
velocity boundary that significantly strengthens the negative pressure effect in the intersection negative pressure

ared.

Key words: High-speed railway tunnel; CR400 EMU; Single vehicle passage; Double vehicle intersection;

Aerodynamic pressure; Maximum negative pressure area
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