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Verification of Railway Vehicle Overturning under Crosswind (Measurement Results of Running Train)

Atsushi Moriyama*, (East Japan Railway Company)
Yu Hibino, Hiroyuki Kanemoto, (Railway Technical Research Institute)

To clarify the overturning possibility of trains exposed to strong cross wind, several experiments were done to
study the affect of the wind velocity and wind direction on the axle load changing. 2 sites were selected for the
experiments, the one was in the Japan Sea Coast Main Line, and the other was in a main line in the
Metropolitan Area’s windy point. As the results of the experiments, the authors found that the ratio of wheel
unloading caused by the wind could be accurately expressed by the Detailed equation.
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(Keywords, Critical wind speed of overturning, Wheel unloading ratio, Detailed equation, Kunieda's equation,

Wind direction, Aerodynamic force coefficient)
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Fig. 1. Measurement setup at Katsurane station.
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Fig. 2. Measurement situation.
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Fig. 3. Relationship between wind velocity and wheel
unloading ratio (Katsurane stn.)
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Fig. 4. Relationship between relative wind velocity and
wheel unloading ratio.
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Fig. 5. Relationship between relative wind direction
and wheel unloading ratio.
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Fig. 6. Comparison between head car and last car.

Table 1. Comparison of static wheel unloading ratio.
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Fig. 7. Comparison between head car and last car
(Static wheel unloading ratio modified).
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Table 2. Comparison of Critical wind speed of

overturning(m/s).
Driving car Trailer
Head car | Lastcar | Headcar | Lastcar
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Fig. 8. Comparison about car body shape.
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