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Rocking Motions of Railway Freight Cars on
Vibrating Tracks

by Hideji KAWAKAMI#
Katsuya HASEGAWA*#
Jiro TAJIMA*
Narioki AKIYAMA®

Since last decade the railway bridges connecting between Honshu and
Shikoku islands in Japan have been under construction, and the safety of
trains running on the long-span suspension bridges during earthquakes or
strong wind is considered to be an important problem.

In this study the rocking motions of railway freight cars on
horizontally vibrating tracks are examined in each of standing or running
conditions, and the conditions for their occurrnce are determined by the
experimental investigation.

The main results are summarized as follows:

(1) Under the certain same excitation two kinds of response, rolling and
rocking motions, are observed in either cases of 2 axles freight cars or 2
axles bogie freight cars, or in either cases of standing or running
conditions. And the jumps between these two responses are recognized. i

(2) The amplitude of tracks where the rocking response begins and the
rolling ends is larger than the amplitude where rocking response ends and
the rolling begins. Each of these two cases occurs when the amplitude of
tracks is increased or decreased gradually. In certain range of excitation
frequencies the former amplitude is 2 to 3 times as large as the latter
one.

(3) Even though the effect of either standing or running condition on the
occurrence of derailment during the rocking motion is remarkable, these
effect on the occurrence of the rocking motion is not noticeable in this
experiment, This result indicates that the 2-dimensional analytical model
can be used to calculate the occurrence condition of the rocking motion as
the first approximation.

*# Fuculty of Engineering, Saitama University.
#%* Taisei Corporation. (Then Senior of Saitama University.)
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