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The Effect of Higher Modes of Body-Bending on the Vertical Vibration of
a Bogie Car and the Applicability of the 1-Mode Approximation
Method to the Analysis

Katsuya TANIFU]JI and Ken-ich NAGAI

The body-bending vibration of a bogie car is analyzed with two calculation models : one the
exact model based on the theory of beam and the other the 1-mode approximation model in which
only the fundamental mode is taken into consideration. First, the frequency responses calculated with
the two models are compared to investigate the effects of the higher bending modes on the whole
vertical vibration of the car body. These car body acceleration curves are transformed to the
acceleration PSD through a formulated track irregularity PSD and compared with field test data to
verify the calculation models. Then, the applicability of the conventional 1-mode approximation
model to the quantitative examination is estimated in the range up to 100 Hz, where 4 modes of the

car body bending are included.
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