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Kinematic comparison of cinder and asphalt sprint

Katsuhiko ARAKAWA

Abstract

The purpose of this study was to compare the kinematic factors of running on cinder and
asphalt surface, with the intent of using the comparative kinematic characteristics as references

for sprint training on asphalt surface.
The results were as follows.

1. On an asphalt surface, running velocity, stride length and time of support tended to be less
than on the cinder surface, while stride rate and time of non-support tended to be greater. In
particular, the difference in stride length was statistically significant.

2. It was thought that an asphalt surface may be more suited for speed endurance trainning

than for maximum speed trainning.

3. It was thought that an asphalt surface may be more suited for training to improve stride

rate than for training to increase stride length.

4. On the asphalt surface, three out of ten subjects reported pain in their feet and calves.
Therefore, it may be necessary to use thick-soled warming up shoes or inner soles when running

on an asphalt surface.
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Table 1. Physical characteristics of subjects.

Subj. Age Height Weight  100-time

(yrs) (cm) (kg) (sec)
T. M. 21 174.0 60.0 10.5
U.H. 19 176.5 75.0 11.4
K. 0. 18 171.0 64.0 11.4
J. M. 22 164.0 57.0 11.4
H.S. 21 168.0 64.0 11 5
N. I. 19 163.0 55.0 11.7
M. M. 20 173.0 71.0 11.6
K. T. 19 165.0 53.0 * -
K. S. 19 172.0 55.0 11.0
H. M. 20 166.0 60.0 12.1
Mean 19.8 169.3 61.4 11.4
$..D. 1.2 4.7 7.2

* The subject K.T. was a biginner and didn’ t have
the 100m official record.
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Table 2. Comparison of velocity between ground
and asphalt (m/sec).

Subj. ground asphalt
T. M. 10.13 10. 30
U.H. 10.16 9. 86
K. 0. 9.84 9.48
J. M. 9.82 10. 01
H. S. 9.92 9.69
N. I. 8.83 9.29
M. M. 8.52 8.27
K. T. 8.15 8.12
K. S. 9.10 9.32
H. M. 8.87 8.20
Mean 9.33 9.25
S.D. 0.73 0.79

% 100 99.1
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Table 3. Comparison of stride length between
ground and asphalt sprint (m).

Subj. ground asphalt
T.M. 2.18 2.16
U. H. 2.29 2.22
K. 0. 2.21 2.13
J. M. 2.01 2.00
H. S. 2.13 2.13
N.I. 2.03 2. 04
M. M. 1.96 1.90
K. T. 2.12 2.07
K. S. 2.09 2.11
H. M. 2.04 1. 88
Mean 2.11 2. 06%
S.D. 0.10 0.11
] 100 98.1

% P<0.05
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Table4. Comparison of stride rate between
ground and asphalt sprint (strids/sec).

Subj. ground asphalt
T.M. 4,65 4,74
U.H. 4,44 4,44
K. 0. 4,44 4,44
Ji M 4, 88 5.00
H. S. 4, 65 4,55
N.I. 4, 35 ~4.55
M. M. 4,35 4,35
K.T. 3.85 3.92
K. S. 4,35 4,35
H. M. 4, 35 4.35
Mean 4,43 4,47
S.D. 0.27 0.28

% 100 100.9

FHELETFICR 29| EWIERESTEDLN TV,

KW ROEBRER» S, 7TAZ7 7V NETIRT TV
FELD BEHELBDTI/ERELEFONTVED
T, TA7 7V bERTREESEEELZ LD AELLL
I ETBERAKAE—RERD b VA= JIZI3EEF
FIC B 20O TRZVLWAEEZONS, BLAX
F— FEANA2HETZ PV FICHET 2D TIE
nuhkFEzonb, FIZIEHEESOEHELD DEVL
R REFET B —N—TFTARI VAR TV=2TD
EPLVRT 4 vay e bv—= VS OEERE RS
(LW TBLTRTH D,

EREIZ, AV TAREEYFTRESINSED, 7
A7 7NVEETOANIANRZI IV RELDIEER
KA LEDT, TAZ7 7V NERTA NI A F 2
22 LT 2RALEBFRCITFES LD TIEARL
hEFEzZohb, —HEYFIE, TAZ7 7V METRE
by 2EHEERLIDT, 7AZ 7V M E
BTREANIA ROAILLEDBE Y FOSEK v —
= 7 OBERE I STHEEIERC b EEL D B D
TREWwhEEZONDS,

Thbb, BRI R i 235 F v 2




16 MR TRERF T ek A-20 (1996)

Table5. Comparison of time of support between Table 6. Comparison of time of non-support
ground and asphalt sprint (sec). between ground and asphalt sprint (sec).
Subj. ground asphalt Subj. ground asphalt
T.M. 0. 095 0.08 T.M. 0.12 0.13
U. H. 0.095 0.09 U.H. 0.13 0.135
K. 0. 0. 09 0.085 K. 0. 0.135 0.14
J.M. 0.08 0.08 J.M. 0.125 0.12
H. S. 0. 09 0.08 H. S. 0.125 0.14
N.I. 0.09 0.085 N. I. 0.14 0.135
M. M. 0.10 0.105 M. M. 0.13 0.125
K. T. 0.105 0.105 K. T. 0. 155 0. 150
K. S. 0.09 0. 095 K. S. 0.14 0.135
H. M. 0.10 0.095 H. M. 0.13 0.135
Mean 0.094 0.09 Mean 0.133 0.135
S. D. 0.007 0.01 S.D. 0.01 0.008
% 100 95.7 b3 100 101.5
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