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EFFECT OF VIBRATION ON THE FRICTION BETWEEN
STONY BODIES

—A Fundamental Experiment concerning the Destruction of Ballast on Railway Track—

(JSCE June 1954)
- Yutaka Sato, C.E. Member

Synopsis The railway ballast subsides gradually under the load of passing trains where

it supports the sleepers, so that load of rail falling on each sleeper becomes .uneven.
A greater part of maintenance work is spent to correct this destruction of ballast. As it
seems that the principal cause lies in the decrease of frictional force between ballast
particles owing to vibration, the author performed the following experiment. Two
samples, flat planes of which were in contact with each other, were laid on a sloping
stand. The assembly was vibrated vertically on the vibration table, When the vibration
increased till sliding occurred between slamples, its frequency and amplitude were
measured. The conclusions from this experiment are as follows :

(1) Friction coefficient decreases owing to vibration ; the proper measure of vibra-
tion should be acceleration.

(2) Vibration effect upon friction coefficient changes considerably in the range of
comparatively low frequencies (5 to 40 cps) and increases with the frequency of vibra-
tions. )

(3) When the contact pressure between samples was varied by addition or absence
of a weight, the vibration effect does not change, but will change if spring force is

used. These relations are also shown.
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