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Biomechanical analysis on the velocity of the center of gravity and pole bending for men pole vaulters
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Abstract

The purpose of this study was to analyze the center of gravity (CG) for men pole vaulters and the
pole bending during the takeoff and swing phases. Fifteen men pole vaulters, including a Japan national
record holder, and their poles were videotaped in official competitions with a VTR camera for two-
dimensional DLT technique. The record at the competitions was significantly related to the horizontal
CG velocities at the touchdown and takeoff, takeoff angle, and the decrease in the CG velocity during
the takeoff phase. Although no significant relationships were found between the horizontal CG velocity
and the pole bending, the vaulters with smaller decrease in the CG velocity during the second half of the
takeoff phase were able to bend their poles greater than those with larger loss of the CG velocity. The
results imply that less decrease in the CG velocity during the takeoff phase may help to bend the pole
largely and to acquire excellent record, as well as the horizontal CG velocity. There was an optimum
range of the maximum pole bending to obtain maximum record, i, e., 55 to 70 percent of the whole

length from the tip of the pole.
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