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Change of the running speed and lower limbs motions

in the acceleration stage of sprint dash

Ryoji UCHIYAMA (Nagano National College of Technology)
Hiromitsu SAKATA (Kisarazu National College of Technology)
Toshihiko SANJO (Shinshu University, faculty of Education)
Seiichi WATANABE (Nagano National College of Technology)

Abstract

The purpose of this study was to be related to running velocity and lower limbs
motions of the acceleration stage of 20m-dash. The subjects were 16 male athletes of
university, college and senior high school. The subjects carried out the 20m-sprint dash. The
attempts were shot and were video by 2 dimensions DLT method from the side one point
40m.

The results were summarized as follows;
1) There were significant positive correlations between the time of 10m and 20m-dash
record (r=0.922, P<0.001), best record of 100m (r=0.850, P<0.001), speed of the 3rd step
(r=0.774) and the 4th step (r=0.812).
2) As for the body height ratio of the stride, about 3 mail subjects, there were not
differences with the top athletes of the world. However, stride length were generally small.
3) The motion of the free leg ; There were significant simple linear regression between the
running speed, and the thigh angle (y=—4.229x+28.108, r=0.764, p<0.001) and angular
velocity (y=63.674x+237.221, r=0.831, p<0.001). The motion of raising thigh became
clear that it is necessary to increase the running speed.
4) The motion of the recovery leg ; There were significant simple linear regression between
the running speed and support leg rear swing speed (y=40.285x+155.071, r=0.831, p<0.
0001). However, the knee joint regarding to the angle and angular velocity the significant

change it was not seen.
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Table1 Characteristics of subjects.

S Age Body Body 100m l?est
ub. (yrs) h?lght mass record
m) (kg) (sec)
K.K 18 1.73 69.0 10.70
I.T 17 1.73 58.0 10.93
H.S 17 1.61 52.0 11.21
K.M 16 1.66 59.0 11.57
N.T 17 1.70 60.0 11.42
[.H 17 1.62 52.0 11.94
K.Y 17 1.65 51.0 11.87
0.K 16 1.66 57.0 12.33
T.T 17 1.71 56.0 12.52
T.R 15 1.65 55.0 12.13
M.H 17 1.76 59.5 11.98
Y. T 17 1.70 59.9 12.92
1.Y 16 1.74 56.0 12.86
S.M 22 1.72 65.0 11.03
K.W 24 1.84 73.0 11.00
T.S 20 1.73 65.0 11.28
mean 17.7 1.700 59.21 11.731
s.d 2.36 0.058 6.17 0.697
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Table 2 Results of kinematics data.

Items YT LY T.T OOK TR MH ILH K.Y KKM N.T T.S HS SSM KW [L.T KK|L.S* C.L*
<100m>*! 12.92 12.86 12.52 12.33 12.13 11.98 11.94 11.87 11.57 11.42 11.28 11.21 11.03 11.00 10.93 10.70(10.47 9.86
10m time(sec) 2.213 2.117 2.204 2.225 2.146 2.086 2.167 2.071 2.096 2.067 2.013 1.979 2.021 2.025 2.029 1.996( 1.86 1.88
20m time(sec) 3.342 3.388 3.571 3.554 3.429 3.333 3.453 3.270 3.303 3.270 3.200 3.154 3.221 3.225 3.180 3.153| 2.92 2.96
Step length(m)
Front foot** 0.45 0.41 0.38 0.15 0.36 0.33 0.31 0.23 0.36 0.28 0.44 0.13 0.37 0.52 0.30 0.29] 0.46 0.48
Rear foot*? 0.69 0.75 0.59 0.51 0.64 0.64 0.54 0.40 0.43 0.44 0.73 0.50 0.68 0.89 0.43 0.48] 0.75 0.90
Ist step 0.24 0.52 0.51 0.66 0.60 0.61 0.44 0.52 0.60 0.72 0.51 0.54 0.61 0.68 0.63 0.52]| 0.55 0.72
2nd step 0.78 1.06 0.92 0.83 1.01 1.09 0.92 1.01 0.95 0.89 1.01 0.96 0.98 1.19 0.92 0.96] 1.05 1.21
drd step  1.01 1.15 1.11 0.97 1.28 1.30 1.06 1.12 1.13 1.25 1.25 1.11 1.37 1.41 1.29 0.99| 1.24 1.34
4th step  1.14 1.33 1.18 1.10 1.29 1.45 1.21 1.22 1.28 1.27 1.26 1.25 1.3 1.50 1.34 1.23| 1.39 1.53
(Step length) /(Body hight)
Ist step 0.14 0.30 0.30 0.40 0.36 0.35 0.27 0.31 0.36 0.43 0.29 0.33 0.35 0.37 0.36 0.30] 0.33 0.38
2nd step  0.46 0.61 0.54 0.50 0.61 0.62 0.57 0.61 0.57 0.52 0.59 0.60 0.57 0.65 0.53 0.55( 0.63 0.64
3rd step  0.59 0.66 0.65 0.59 0.77 0.74 0.65 0.68 0.68 0.73 0.72 0.69 0.80 0.77 0.75 0.57( 0.74 0.72
4th step  0.67 0.76 0.69 0.66 0.78 0.82 0.75 0.74 0.77 0.75 0.73 0.78 0.79 0.82 0.78 0.71| 0.83 0.82
Step frequency (step/sec)
Ist step 2.64 2.29 2.40 2.55 2.38 2.24 2.73 2.42 2.53 2.42 2.38 2.76 2.50 2.16 2.82 2.89| 3.58 3.59
2nd step  4.53 4.62 4.62 5.33 4.80 4.28 4.80 5.11 4.71 4.44 4.80 4.61 4.61 4.00 4.44 5.00| 4.58 4.22
3rd step  4.80 4.44 4.53 4.80 4.29 4.29 4.61 4.90 4.90 4.61 4.62 4.90 4.14 4.29 4.53 5.33| 4.60 4.43
dthstep  4.80 4.61 4.62 5.00 4.71 4.29 4.44 5.22 4.71 4.44 5.10 5.11 4.61 4.21 4.71 4.90| 4.70 4.26
Running speed{m/s}
Ist step 1.83 2.12 2.16 2.08 2.27 2.10 2.05 1.81 2.41 2.44 2.24 1.83 2.43 2.60 2.62 2.34| 3.70 4.28
ond step 3.52 4.89 4.23 4.44 4.84 4.67 4.43 5.17 4.46 3.94 4.86 4.42 4.52 4.76 4.08 4.78| 4.81 5.10
3rd step  4.82 5.09 5.02 4.67 5.48 5.57 4.88 5.47 5.55 5.75 5.77 5.44 5.68 6.06 5.84 5.26| 5.69 5.96
4thstep 5.45 6.12 5.46 5.49 6.08 6.22 5.39 6.38 6.03 5.64 6.42 6.38 6.26 6.30 6.32 6.02| 6.54 6.52
*!' 1 100m best record (sec), *2 1 Length {rom start line to each foot
*3 > Ito. A et al® : Biomechanical Analysis of World Top Sprinters
Table 3 Correlation matrix variables of running performance.
1) -
2) L850 —
3) JTTR* > 922% —
4)-1 -.593* -.374 -.289 -
4)-2 -.178 -.351 -.118 -.011 -
4)-3 -.698%* -.774*** -.700** .641** 248 -
4)-4 -.536* -.812*** - 722** 223 .598* 748 —
5)-1 -.462 -.345 - 110 .646** 270 .561* .306 -
5)-2 -.267 -.497 -.291 .296 L735* 611 .683** 392 -
5)-3 -.393 -.475 -.358 .620* .203 .849*+* . 582* O45° 658 -
5)-4 -.381 =550 -.432 .560* 2331 JTT1** 631 (488 .8367%* 858 —
6)-1 -.328 -.126 -.260 -.102 -.369 -.299 -.187 -.312 -.621*  -.548*  -.490 -
6)-2 146 279 .298 ~-.419 271 -.566*  -.219 -.161 - 448 - 680 - 754%** 377 -
6)-3 -.144 -.073 -.198 -.335 -.055 -.350 -.160 -.313 -. 444 - 789*** - 610" J642%* 556 —
6)-4 -.048 -.109 -.171 -.498* 192 -.231 .205 -.299 -.357 ~.506%  -.627** 408 L735%* .616%  —
i 2) 3) H-1 H-2 H-3 H-4 51 5)-2 53 5-4  6)-1  6)-2  6)-3 64

» 1 P<0.05, ++ 1 P<0.01, +=»: P<0.001

1) 100m record(sec), 2) 10m time(sec), 3)20m time(sec), 4) Running speed(m/s), 5)Step length(m)

6)Step frequency (step/sec), 4,5,6)-1:1st step, )-2:2nd step, )-3:3rd step, )-4:4th step
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Fig.5 Change of velocity and acceleration of center of gravity from 1 step to 4 th step after the start.

6



BEEBHE DA Z — b« & v v 2 R HHEERE & TIRIWEOLES

6-A : Knee joint (0K, wK)

6-C : Knee joint (0K, wkK)
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Fig.6 Change of the angle and the angular velocity of the lower limbs from 1 step to 4th
step after the start.
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The development of octagon grip meter and its application for tennis

Takeshi HAGA (Nagano National College of Technology)
Hiroo AOKI (Nagano National College of Technology)
Yoshikazu MIYAO (Nagano National College of Technology)
Kenichiro FUJISAWA (Faculty of Education of Shinsyu University)

Abstract

The tennis is the sports that have old history and the progress of the instrument

is remarkable. However, there are few investigations into the tennis action such as the

hold strength of grip at the time of the impact. Therefore, we have developed the

apparatus that measures the strength of the grip. Using this, the differences are studied

in the upper, middle and lower class tennis players. Then, it was found that how power

is added to the grip from each finger. As a result, the differences appeared in the power

added to the grip by each class. And those analyses are especially useful for the

improvement of the middle class person.
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Ice Hockey Injuries of Non-Elite Team Players in Women
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