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Dynamic state of performances in repeated maximal sprint running
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Abstract

The purpose of this study was to investigate the dynamic state of sprint performance in repeated
maximal sprint running. Fifteen well-trained male athletes were employed as the subjects. Each subject
was requested to perform 60 meters maximal sprint in 10 repetitions. The mean running velocity, step fre-
quency, step length, support and flight time were measured from VTR images during 40-60m section as
the maximal velocity phase.

The results of this study are summarized as follows;

1) The mean running velocity gradually decreased with increasing repetitions. Especially in the 7,9 and
10 trials, these became lower than the other trials.

2) In regard to the movement, the ratio of step frequency-length increased as the result of increasing the
step frequency and decreasing the step length.

3) At the final trial, the step frequency increased and the step length decreased due to “the last effect”.
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Tablel Comparison of the mean running velocity, the relative running velocity to the maximum
as 100, and the rate of appearance of the maximum running velocity in each running section.

0-10m 10-20m 20-30m 30-40m 40-50m 50-60m
Running velocity (m/sec) 4.44+0.09 8.21+0.04 9.08+0.04 9.32+0.04 9.34+0.07 9.38+0.07
Relative running velocity (%) 47.3 87.5 96.8 99.4 99.6 100.0
Frequency of peak velocity (%) 0.0 0.0 0.7 23.3 47.3 28.7
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Fig.1 Changes of the mean running velocity
and the frequency of appearance of the maxi-
mum running velocity during the maintaining or
top-speed phase of 40-60m by repetition.
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Fig.2 Distribution of the range between the
maximum and the minimum running velocity
[Top] and the coefficient of variation [Bottom]
of each subject in all repetitions during the
maintaining phase of 40-60m.
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Fig.3 Changes of means of step frequency
(pitch) and step length (stride) during the
maintaining phase of 40-60m by repetition.
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Fig.4 Changes of mean pitch-stride ratio dur-
ing the maintaining phase by repetition.
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Fig.5 Changes of means of support and flight
time during the maintaining phase by repetition.

1.36

*r1>3,4,5,6,8,10 .

g 1341 *15,8<9 p<0.05
‘S
*é 132 |
@ 1.30
8
g 1281
f;y 1.26 |
S 124
ey
:é 1.22 +

1.20 |

118

1 2 3 4 5 6 7 8 9 10
Repetition

Fig.6 Changes of the mean flight time ratio to
the support time during the maintaining phase
by repetition.
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Fig.7 Changes of scores of perceptional self-
examined answer on their trials to the rated
scale on the following aspects: (@) stagnant or
choked-up step frequency, () fatigue or tired-
ness, (A) tension or strain in sprinting.
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Fig.8 Changes of mean relative heart rate tak-
en immediately before start of each trial to the
resting value as 100.
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