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The Characteristics of Transient Aerodynamic Force of Rail Side Equipment in Urban Railway Tunnel
He Lei
( China Railway First Survey and Design Institute Group Ltd, Xi’an, 860117 )

[ Abstract]  The operation mode of urban railway with high speed and high traffic density is easy to cause fatigue damage of
equipment in the tunnel. That may also cause damage and fall off of installation structural parts such as fixed bolts, thus might bring
hidden dangers to operation safety. Based on a specific urban railway tunnel, this paper establishes the aerodynamic 3-D CFD
numerical calculation model of the train passing through the tunnel. Moreover, when the train passes through the city railway
single-track tunnel at high speed, the aerodynamic force of the rail side equipment - power box is studied. Furthermore, the cause of
the aerodynamic force change is analyzed. The results show that when the train passes through the single-line tunnel at 140km/h,
the maximum longitudinal forces of narrow and wide power boxes are respectively 54.6N and 125.1N; The longitudinal force on
the power box at different positions in the tunnel is greater than the transverse force and vertical force. The extreme value of the
aerodynamic force of the rail side equipment-power box appears during the train passes it.
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