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An Analytical Study of Sprint Running
—A Running form when a stride is shortened in sprint running —

Katuhiko ARAKAWA

Abstract

The purpose of this study was to examine the change of a running form in the case of
sprint running by shortening a stride. In this case the stride was shortened by 959, of a
normal sprint running stride. The subjects for this study were four athletes. Tow were
track sprinters and two were middle-distance runners. A high speed 16 mm cinecamera was
placed perpendicular to the center of the filming zone with the 30 m distance of the subjects
and 1 m above the ground. The operating speed of the camera was 100 frames per second.
A motion analyzer was used to analyze the films.

The following results were obtained.

1) It was recognized that sprint running by shortening a stride produced significant

increase in the stride rate.

2) The velocity in the case of running at full speed by shortening a stride produced a

lower speed than the normal sprint running.

3) The thigh lifting during sprint running by shortening a stride slightly increased.
4) The knee flection during the leg recovery phase in the case of sprint running by
shortening a stride was slightly less than the normal sprint running.
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Table 1. Physical characteristics of subjects.
B . ! Age 1 Height Weight 100m Record Career o
Subjects 6™ (em) (kg) (sec) )
KA. T A A W) 63.0 | 1.9 | 10 |
Sprinters | | 1 ‘
LK. : 20 | 154.5 56.0 12,7 5
hii),] Middle 20 . 1660 64.0 13.5 5
[ K.H. | distance runners 20 1740 6L0 14.8 2
Table 2. Stride Length of normal sprint running for each subject.
- Stride Length o Stride Length
Sub. () Sub. e
6y (2) o @
1 200 ‘ 207 1 1 185
2 205 207 2 193 191
- 3 197 a7 MO 3 1w 192
4 201 208 4 | 194 187
x 200.75 |  207.25 | 19125 188.75
W+ o L+@ ‘ 190. 00
R ) SGY (2)
1 188 189 1 20 193
2 199 10 2 ‘ 208 193
LK. 3 184 190 K.H. 3 195 196
4 194 Co197 4 198 193
% 191.25 | 192.75 x 200. 75 193.75
1+ 192.00 i@ 197.25
Table 3. Experimental stride for each subject.
stride Length of ’ . ; ! _
Subjects (®Normal sprint running | @Espenmental stride ‘ -9
(cm) ‘ (cm) ‘ (cm)
KA. 204 ' 194 10
LK. 192 182 10
; M.O. 190 181 9
K.H. 197.25 | 187 10.25

* Experimental stride is 95%, of normal sprint running stride.
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Table 4. Comparison of normal sprint running and spint running by experimental stride for
running form. (Training effect after 1 week)
: Time of
Stride Stride Stride Running Time of Time of Non support
i Non PP
Subjects Time Rate Length Velocity support supDOrt -
(sec) (stds/sec) (m) (m/sec) (sec) PP Time of
(sec) Support
K.A. 0.225 4,44 2.10 9.33 0.09 0.135 1.50
-
E LK. 0.225 4,44 1.89 8.40 0.085 0.14 1.65
%E” M.O. 0. 245 4,08 1.89 7.7 0.11 0.135 1.23
T‘és 2 K H. 0.26 3.85 1.95 7.50 0.12 0.14 117
=
g " ¥ 0.239 4,20 1.96 8.24 0.101 0.138 1.34
SD =+0.02 +0. 29 +0. 10 +0. 83 +0. 02 +0.00 +0. 23
w'd KA. 0. 205 4,88 1.925 9.39 0.08 0.125 1.56
E E LK. 0.235 4,26 1.88 8.00 0.085 0.15 1.76
g E i M.O. 0.24 4,17 1.83 7.625 0.115 0.125 1.09
- o
o 8,8 K. H. 0.25 4.00 1.88 7.52 0.11 0.14 1.27
£ & ~ — —_—
Zéf i x - 0.233 4.33 1.8 | 8.13 0.098 0.135 ! 1.42
= SD +0.02 +0.38 +0. 04 ‘ +£0.86 | =£0.02 +0.01 £0.30
t 1.000 ; 0.983 2,272 ‘ 0.972 r 1.000 0.522 0. 556
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Table 5. Comparison of normal sprint running and sprint running by experimental stride
for running form. (Training effect after 2 weeks.)
T ’ : .
. [ . . Time of Time of
. Stride Time|Stride Rate| Stride Running | Time of Non |Non support
Subjects (sec) (stds/sec) Length Velocity Support ' ot e
suppo. Time of
(m) (m/sec) (sec) |
| | (sec) Support
. KA. 0.215 4.65 2.06 9.58 | 0.095 i 0.12 1.26
g LK. 0.21 4.76 1.86 8.86  0.085 | 0.125 1.47
& ¥ M.O. 0.235 426 | 1.89 8.04 0.11  0.125 1.14
3 g K.H. 0.255 3.92 2.00 7.84 0.115 0.14 1.22
=] N ] |
121 I
3 | oz 4.40 1.95 8.58 0.100 | 013 | 127
SD | 40.06 +0.38 +0.09 +0.80 +0.01 £0.01 | +0.14
ww'd KA. 0.21 4.76 1.94 9.24 0.095 | 0.115 ; L2
£ & LK. 0.205 4.88 1.86 9.07 0.085 | 0.12 141
£Es| MO 0.23 435 | 184 8.00 | 0.10 0.13 1.30
E 5*5 KH. 0. 245 408 | 191 7.80 | 012 | 0.12 1.04
E % 0.22 4.52 1.89 8.53 ‘ 0.10 | 0.12 1.24
2 SD | +1.85 | £0.37 | *0.05 +0.73 £0.01 | £0.01 +0.16
t | 5000+ | sasp*| 252 | 0467 | 0307 | 1225 0.460
* P<0.05 * P <0.01
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