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Influence of Cross Wind on the Running Safety of Railway Vehicle
Running on Curve at Low Speed
Koichi SHIMADA, Niigata University, 8050, Ikarashi 2-no-cho, Niigata

Katsuya TANIFUIJI, Niigata University

This paper deals with the safety of a train such as derailment or overturn, running at lower speeds on curved sections
than usual speeds being subject to strong cross wind. Curving simulation was carried out under the condition that the
cross wind is blowing, using the multi-body software SIMPACK. As a result, it is shown that flange climb derailment
may occur if a train is running at a lower speed on a tight curve in the cross wind blowing from the outer side. It is also
shown that overturn can occur on entrance transition curve, when the cross wind is blowing from inner side.
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Fig.1 Full vehicle model in SIMPACK
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Fig.2 Model of aerodynamic force acting on car-body
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Fig.3 Input of aecrodynamic force on car-body

Aerodynamic force [N]

Fig.4 Wind acting on moving vehicle
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Fig.5 Assumed aerodynamic coefficient for vehicle
running windward track on embankment
Tablel Curve condition
Gt Curve 1 Curve 2 Curve 3
R [m] 400 160 117
V [km/h] 75 40 25
C [mm] 85 65 0
L [m) 85 65 0
S [mm] 5 20 10
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Fig.6 Example of derailment ; 1st wheel-set , w =30m/s , R160m
curve at 10km/h
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Fig.7 Example of overturn ; 1st wheel-set , w=35m/s , R160m
curve at 40km/h
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Fig.8 Wheel load on R160m curve ; 1st wheel-set w=30m/s,
at v=10km/h , z=0.25
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