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Characteristics of sprinters and long distance runners with reference
to mechanical energy output in running
by

Akifumi Matsuo, Tetsuo Fukunaga

Abstrtict

The character of sprinter and long distance runner on mechanical external work and
average power during foot contact, were measured by means of force plate made by
KISTLER. The both negative and positive external work and average power was calculated
from the reaction force on the plate form, exerted by the contact foot. The measured
range of running velocity was 3.1 * 0.6 to 9.2 * 0.4 m/sec on sprinter and from 3.1 + 0.6
to 7.3 £ 0.3 m/sec on long distance runner. As the same running velocity, the step
frequency of long distance runner were indicated higher value than sprinter, while the step
length of sprinter were indicated higher value than long distance runner. Both positive and
negative external work in one step increased with running velocity, and reached maximum
value (positive; 3.0 joule/kg, negative; 2.4 joule/kg) at about 7 - 8 m/sec. The air resistance
was calculated from the distance between positive and negative work at maximum running
velocity. The value of air resitstance was indicated 0.28 H.P. (9.2 m/sec) on sprinter, 0.14
H.P. (7.3 m/sec) on long distance runner. These values were identical with the report of
Hill, A. V. (1928). In negative external work and negative average power, long distance
runner indicated lower value than sprinter. It was considered that long distance runner
were better absorved the impulse when the legwas flexed at the moment of the foot
contact, and it was also suggested that the long distance runner were not better utilized the
elastic energy of the muscle than sprinter.
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Fig.2. Shematic illustration of experimental
apparatus. The reaction force against
contact foot was measured using three
force platforms made by KISTLER.
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Table. 1. Physical characteristics of subjects.
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Subject Age Height Weight Best performance
(yrs) (m) (ke)
Sprinter (100m)
1 IWA 19 1.72 65.2 j Lt
2 ITO 19 175 70.0 10”7
3 KOS 19 1.70 65.2 10”8
4 YAM 19 1.78 73.6 1075
5 AMA 21 1.75 67.6 10”6
6 KE1 23 1.70 62.2 T
7 IBU 21 1.71 64.9 1174
8 ASA 20 1.76 63.5 11”74
9 YAN 22 1.73 61.7 1170
10 TSU 20 1.79 73.2 1174
Mean 20.3 1.739 66.71 11702
S.D. 1.4 0.031 4.06 0”40
Long distance runner (5000m)
1 MUR 22 1.65 54.8 533"
2 FUK 21 1.74 56.8 15°08”
3 AKI 21 1.73 59.7 16°27"
4 NAK 21 1.74 60.8 17/29*
5 SAK 23 1.74 58.3 14740"
6 SHI 22 1.64 56.1 16"25"*
7 EGA 22 1.68 52.5 15'59*
8 KOB 21 1.65 53.8 16744 "
Mean 21.6 1.693 56.60 16703 "
S.D. 0.7 0.040 2.2 514
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Fig.3. Experimental records were obtained from the subject YAN running at 9.39, 8.13, and

4.88 m/sec.

F; presents the lateral force, Ff forward force, F,, vertical force.
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represents the data of sprinter. Open circl is long distance runner.

Step frequency and step length as a function of the running velocity. Closed circle

Continuous

curve indicats quadratic equation of sprinter (SPR), broken curve is long distance

runner (LDR).
and long distance runner.

Dark area enclosed two curves indicat the diffrence between sprinter
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