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3D GEOMETRY EFFECTS ANALYSIS ON PROPAGATION OF PRESSURE WAVE
GENERATED BY HIGH-SPEED TRAIN TRAVELING IN A TUNNEL USING CFD

D.Y. Shin S.G. Lee, HJ. Oh' H.G. Kim,' S.H. Yoon® and C.J. Kim"

'School of Mechanical and Aerospace Engineering, Seoul Nat'l Univ.
*Korea Railraod Research Institute

Research has importance in proposing the design of a tunnel with a vertical vent to secure passengers in a
comfortable environment and safe against pressure. Using several analysis methods, the magnitude of the pressure
induced by the vertical vent in the tunnel can be analyzed. In addition to the 3-dimensional method, the
2-dimensional method and the 2-dimensional axis-symmetric method are also used to analyze the strong and weak
points of each so that the optimum analysis method can be obtained. As a result, it appears that the 2-dimensional
axis-symmetric method is the most suitable in analyzing tunnel pressure consider to accuracy and time effective
aspect. Also, the 3-dimensional method is disadvantageous in that it takes longer in calculating results, but is more
effective in predicting phenomena around the vertical vent in the tunnel.

Key Words : Z2H5-# % 8)(CFD), B|74-f-5(Unsteady Flow), 3143 %(High speed train), E1'3(Tunnel)
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Table 1 Criteria for high speed train: adopted from U.S.
Underground Rapid Transit System

Typical Symptom Pressure Magnitude
The pressure wave gradient 400 Pa/s
Maximum pressure magnitude 690 Pa
Safety issue 10 kPa
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of pressure wave through tunnel discontinuity
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Fig. 3 Comparison of site measurement data and Fluent prediction
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Fig. 4 Pressure wave analysis induced by the vertical vent
in the tunnel with 3-dimensional method
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Table 4 Error estimation

Magnitude Gradient
Max Min
335 4.3s Ts 11s 3s 4.3s
(@D Wu-Exp 655 | 430 | 758 | -490 655 224

@ Wu-Sim 690 | 484 | 631 | -885 | 690 | 206

32D 976 | -59 | 61 -837 | 976 | 1035

@ 2D-Axis 722 | 455 | 619 | -756 | 722 | 266

®3D-Circle | 934 | 787 | 783 | -1180 | 934 | 146

(0) 35 54 1127 | 395 35 18

(I6) 321 | 489 | 697 | 347 | 321 | 811

O-@ 67 | 25 | 139 | 266 67 42

(016) 279 1357 [ 25 | 690 | 279 | 78

(unit: Pa, Pa/s)
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