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Fig. 1 Model of train
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Fig.2  Model of sound barrier
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Fig. 6  Differential pressure amplitude changes

of the entrance sound barrier
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Fig.7 Differential pressure amplitude changes

of the middle sound barrier
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of the export sound barrier
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middle sound barrier with train speeds
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Table 1  Material parameters
Young modulus (Pa) Poisson ratio  Density (kg/m®)
Aluminum alloy 7.1 x10'" 0.33 2.77 x10°
Structural steel 2 x10" 0.3 7.85 x 10°
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Fig. 12 Mesh model of sound barrier
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Table 2 Natural frequency of sound barrier

Step Frequency( Hz)
1 17.817
2 36.081
3 80. 106
4 103.85
5 106.57
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Fig. 14 displacement contour and stress contour of sound barrier
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and inserting plate of sound barrier
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ANALYSIS ON FLUID-STRUCTURE INTERACTION VIBRATION
OF HIGH-SPEED TRAIN PASSING BY SOUND BARRIER"®

Zhang Liang" Zhang Jiye Zhang Weihua
(State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract Based on the three-dimensional unsteady incompressible Navier-Stokes equation and the turbulent
model of k-two equations, and by using the CFD software FLUENT, this paper simulated numerically the aerody-
namic characteristics of sound barriers on embankment when the train passes, and studied the changes of pressure
fluctuation on sound barrier. The numerical calculation model of a high-speed train passing by the sound barrier
on embankment was established, and the aerodynamic pressures on sound barrier were simulated by using the
sliding mesh technology in FLUENT, considering the speeds of train 200km/h, 250km/h, 300km/h and 350km/
h, respectively. The magnitude and variation of aerodynamic forces on sound barrier were obtained, and the
characteristics of aerodynamic pressure along the vertical and longitude directions of the sound barrier were ana-
lyzed. The relationship between the amplitude of the sound barrier pressure and train’ s speed was fitted. The
structural analysis model of sound barrier was established by ANSYS Workbench, and then the aerodynamic pres-

sure was loaded to the sound barrier and the modal analysis and transient dynamic response were researched.

Key words high-speed train, sound barrier, aerodynamic pressure, dynamic response
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