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RELIABILITY OF TRAIN CAR AGAINST CROSS WINDS CONSIDERING UNCERTAINTY IN ESTIMATED
AERODYNAMIC FORCE
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ABSTRACT

In this study, a method to evaluate reliability of train cars against cross winds considering
uncertainty in estimated aerodynamic force is proposed. First, estimation accuracy of
aerodynamic force acting on train car is clarified. We compared the measured aerodynamic
forces which act on a full-scale train car model under natural winds with the estimated ones
from the measured natural wind speeds. As a result, it was found that spatial average wind
speed and 3 seconds time average wind speed were the appropriate methods to estimate the
peak values of the aerodynamic forces which act on the train car. Second, safety index to
evaluate safety of train car against cross winds is found by using a method of
reliability-based design. We calculated the performance functions from the critical wind
speeds of overturning of the train cars, the wind speed for regulation of the train and the
uncertainties in the estimated aerodynamic forces. As a result, it was found that the safety
index varied sensitively depending on the wind resistant performances of the train cars.
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