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Safety Problems Analysis of Metro Vehicle Induced by
Crosswind While Passing Curved Section in Mountain City
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Abstract; Based on the metro lines conditions of mountain city, the dynamic model of the hat gust vehicle
system was established, in which the calculation parameters were selected and the evaluation indices were de-
termined. The theoretical derivation and calculation analysis of the vehicle under crosswind were finished, and
the radius of the curve and the limit condition of the maximum speed of the metro vehicle under crosswind exci-
tation were calculated. The results indicate that the vehicle is easy to overturn under outside crosswind when
the situation is in surplus superelevation, but the vehicle is easy to overturn under inside crosswind when the
situation is in deficient superelevation. The increase of the radius of circle curve is helpful to improve the safe-
ty, and the radius of circular curve cannot be less than 770 m. The increase of speed will make the safety
worse, and the vehicle speed shall not exceed 48 km + h™' to guarantee the running safety.
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Fig. 1 Dynamic model of vehicle-track coupled system
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Fig. 2 Samples of Chinese hat gust
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Fig. 3 Wind environment around

moving metro vehicle
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Tab.1 Dynamic parameters of type-B metro vehicle
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Fig. 4 German low-speed track spectrum
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Fig. 6 Responses of system after loading crosswind excitation
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Fig. 7 Change situation of running safety indices with different radii
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Fig. 8 Change situation of running safety indices with vehicle speed
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