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Comparison of rebounding characteristics on outdoor sport surfaces
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Abstract

The purpose of this study was to compare rebounding characteristics in various
outdoor sport surfaces from high-speed video analysis. Measurement of the rebounding
characteristics was conducted from the artificial turfs on a baseball field (long pile
oomm [Dream TURF MS2055]), a soccer field (long pile 56mm [Astro Joy s-65]), all
weather rubber chip on an athletic tartan track (Raytex track]), the dirt on a baseball
ground in Tokai Gakuen University, and a natural grass ground in the Toyota stadium.
From Im in height, a practice cannonball (5.53kg) was dropped 5 times. The place of the
cannonball fall was moved in Im intervals during each trial. All of the trials were
recorded by a video camera with 1000fps. The coefficient of restitution and the
maximum impact force were calculated using the speed of the cannonball before and
after contact with the ground and the acceleration of the cannonball during contact,

respectively. Natural grass had the lowest impact force as compared with other surfaces,
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and the athletic tartan track was the highest. The coefficient of restitution in the
artificial turfs of the baseball field and the soccer field were high compared with other
surfaces. As for the dirt like natural grass, the impact force and coefficient of
restitution were lower than these of the two artificial turfs and tartan track. These
results suggest that natural grass and dirt have higher shock absorbency and lower

rebounding characteristics.
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