(elongated sart)

CY03514-

569 588
569

(bunch gtart)
(medium dtart)

90~110 130~140

D%
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569 588

571
*
(the sprint gtart race) (dart position)
100m 200m  400m
(speed)
(strength) (muscle endurance) (power) (balance)
(coordination) (agility)
(start)
Tdlez &
Doolittle(1984) 100 S0

(Mendoza, L. & Schollhorn, w., 1993)

(Crouching dart) (Medium dart)
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(Block Positioning and Sprint
Start Performance)

(Inter-Block Distance)
(optimal block position)

(Dohearty  1985)
(anteroposterior)
1 (bunch start 30 ) 2 (medium gat 30 50
) 3 (eongated start 50 ) 1
Dickinson(1934) 25 (22.9m)
Kistler(1934)
Henry(1952) Dickinson
50 (46.72 )

Henry(1952) & Stock(1962)
20 (1829m) 50 (46.72 )
2
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1
(bunch dtart) 30
45
@ )
(medium dart)
(16 ) 30~50
(elongated start) 0 50
21 )
2 (A B C )
(bunch (medium (elongated
start) start) dtart
A B C
A B C
A
C B A
C B A
C
(Stock 1962)
(Block Obliquity)
(muscle activity)
Guissard et a.(1992)
70 50 30 237280
2.94m/sec 7.46- 8.36 » 9.03m/sec2

(Komi  1992)
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Stretch-Shortening-Cycle(SSC)  Komi(1984) Bosco(1982)
SSC

& 1984 1987) SSC
( Reactive Movement)
SSC SSC

(Dietz 1981)

1996)

(gluteus maximus) (hamstrings) (vasti)
(soleus) (gastrocnemius)

()

Gollhofer(1987)

Hay(1997)

(rectus femoris)

(

)
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(F-v )

(Block Phase Kinematics)

(The Set Podgition)
(Trunk and Knee Alignment)

3 Borzov(1980)

(Optimdl)
3
()
Borzov(1980) 100(92-105) 129(115-138) -14(-8t0—22)
Atwater(1982) 89(56-112) 118(90-154) -23(-9t0—34)
Mero (1983) m 134 -29
Tdlez Doolittle(1984) 0 135
Mero(1988) 9% 126 -21
Mero & Komi(1990) 9 136 -21
Mero & Komi(1983)
Ben Johnson( 100 )
104 130 (Francis& Coplon 1991)
Mero & Komi(1983) (10.8s) (11.5s=)

(Hip Joint Alignment)
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41
52 (Meo& Komi 1983)

80 89
(Mero& Komi  1983)
(dretch)
(Houk)
(TBCG) (Hoster & May 1979)
(Hoster & May
1979)
(Total Body Center of Gravity Position)
(Start line)
(Dickinson
1934) (Base of Support BOYS)
(Instability)
BOS (Sandstrom  1983)
015 020 (Atwater 1982 Ozdin 1988)

0.12~0.18 (Mero 1988 Bruggemann & Glad 1990)

Tdlez & Doolittle(1984)
Tdlez
(Stock 1962
(vertebra)
(Hogter & May 1979) Korehemny(1992)
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16
20 27
73-82%%0 62-75%
52-67% Mero (1953)
( ) Mero
506( 42.6% 40.3%)
(variations)
(4 Atwater(1982) (1200m
10.40s) 0.48~0.66m
0.12~0.20m
(
(Francis& Coplon  1991)
4
100m
(s=0) (N) (m) (m)
Groupl 10.35 12 0.66 0.16
H o;izgdd (1(386) Group2 1111 8 0.60 0.20
Group3 11.85 10 0.63 0.27
Atwater(1982) <10.40 8 0.61 0.17
Mero & Groupl 10.80 8 0.605 0.189
Komi(1983) | Group2 10.80 9 0.621 0.180
Group3 11.50 8 0.610 0.166
Mero(1988) 10.79 8 0.57 0.29
Mero & Groupl 10.76 4 0.59 0.28
Komi(1990) | Group2 10.82 4 0.55 0.31
(Block Technique)
(Vagenas & Hoshizaki  1986)

(propulsive)
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(Rear extremity)

(Hoster
& May 1979)

(Post-Block Kinematics)

(Horizonta Podtioning of the TBCG)

(Rear block foot)
(Horizontal braking force)
(Mero & Komi 1983 Mero 1988)
(Mero& Komi 1983 Schot & Knutzen 1992)
013Im  0.037m

50 53
(Mero& Komi  1983) Schot & Knutzen(1992)

(Step Length)
Korchemny(1992)
Atweter(1982) 10
1.02m(0.98~1.20m)

(Schot & Knutzn 1992) Schot &
Knutznu (Crowded start)
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( 6%) ( 2%)
( 3%) (forward learn)

& (Ground Contact and Flight time)

160~194
(Atwater 1982 Meo& Komi 1990 Mero 1988 Basevich 1989)
150~181 (Atwater 1982 Coppendle Dedecluse& Goris 1990)

( + ) 8%

76%(Atwater  1982)

60~70 44~90 (Atwater 1982 Mero & Komi
1990)

() (Vertical Digplacement)
(Mero & Komi 1983) Mero
& Komi(1983)
0.017 + 0.016m 0027 £ 0.014m

(reverse)

(Mero& Komi  1983)
(Horizontal Ve ocity of the TBCG)

4.65~5.16m/ssc(Mero 1983 Mero& Komi 1990  Schot
& Knutzen 1992) Mero (1983)
5.7m/sec Mero (1983)
(braking phase)
35%
11.3%
3™ 88%

() (Trunk Alignment)
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(Atwater 1982 Mero 1989) Ben Johnson
(termed) (Jump dart)
28cm
( 65 ) (Lever Effect)(Francis & Coplon
1991)

(Mero & Komi 1990)
(Block Phase Kinetics)

(Baumann 1976) (Parameter)
(Pre-Tendon)
Baumann(1976) (Spring tension)
Van Coppenolle
(1989) (Pre-Tension)
(Guissard
Duchateau & Hainaut 1992) (Van Coppenadlle 1989)
20~88N
80~102N
(Pesk Force Activity)
( )
(Gagnon  1978)
( )
1186~1224N
766~958N 1426~1555N(Mero & Komi 1983 1990) Kistler(1934) Hoster &
May(1979) 874~1230N

1062N(Van Coppenalle 1989)
535~1785N(Kistler 1934) Ven Coppenolle (1989)

1285~1487N



(Block time)
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(point) (Mero Luhtanen & Komi
1983)
(Mero 1983 Mero & Komi 1990
Payne & Blader 1971)
0.02~0.047sec(Henery 1952 Baumann 1976 Van Coppendlle 1990)
(Van Coppenalle 1990) 5
5
100
(se0) () (se0) (se0)
Henry
(1953) 12.05 18 0.344 0.163
Pame & Blader
(1971) 17 0.327~0.330 0.123~0.182
Baumann
(1976) 10.35 12 0.369 No
11.85 10 0.391 No
Mero & Komi
(1983) 10.80 8 0.361 No
Mero
(1988) 10.79 8 0.342 No
Gagnon
(1978) 10.21 3 0.310 0.16
Van Coppenolle
(1990) 10.96(Female) 4 0.323 0.163
Mero & Komi
(1990) 10.78 8 0.345 0.153
Hafez Roberts
& Seireq(1985) 10.60 8 0.340~0.360 No
5
0.31~0.37sc 0.12~0.18%c




582

(Impulse)

(intergrating)

[ F* dt = m(v1-vO)=m(A V)

Payne & Blader(1971) (100m  10.8se¢)
233~234
N-Sec 172~231N-Sec 195
N-Sec 178 N-Sec(Mero 1983 Mero 1988) Baumann(1976)
( 263 N-Sec)
214N-Sec  Baumann(1976)
Van Coppenadlle (1989) 100 (10.02

10.22sx) 308N-sec 301IN-sec
(209 155 N-sec 99 146 N-sec)

(Block Ve odity)

(Kigler 1934) (100
10.02~10.79s=x) 3.46~3.94m/sec(Mero 1988 Mero & Komi
1990 Bauman 1976 Van Coppendle 1990) (100
11.5~11.85seC) 2.94~2.95m/sec(Mero 1983 Baumann 1976)

Mendoza & Schollhorn(1993)

2.7~3.9m/sc Mendoza & Schollhorn

(Block Acceleration)

(derivative)
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6
6 ( )
100m
(se0) C ) (MVsec?)
Baumann
(1976) 10.35 12 8.68
11.85 10 7.55
Mero
(1983) 10.80 8 8.68
1150 8 6.83
Mero 10.79 8 10.12
(1983)
Van Coppenolle
(1989) 10.21 3 10.77
Mero & Komi
(1990) 10.78 8 10.03
(Direction of Force Application)
Baumann(1976)
(magnitude) (Hafez Roberts& Seireg 1985)
(critical ement)
32~42 (Mero 1983 Mero 1988) Hoger & May(1979)
Payne &
Blader(1971)
43 50
43 53

(Mero 1983)
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(Post-Block Force Production)

7
(N) -153 526
(N) 148 431
N-Sec -3 0
N-Sec 3 74
(negetive) (Braking Phase )(Mero 1983 Schot & Knutzen
1992) Mero(1983) ( 7
-153 148N -3 3N-
Sec (Propulsion Phase)
526 431N 0 74N-Sec
11% 44%
(Mero 1987) Mero(1988)
46%
Mero(1988)
(TBCG)
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(bunch start)
(medium dtart)
(elongated sart)
SSC
90~110 130~140
5%
60~66
( 80
533-546
( 68) 2 167-177
( 7 561-570
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Biomechanics Analysis of the Sprint Start
of the Elite World Athlete

Tau-lin Won*

ABSTRACT

The purpose of this sudy was to andyze the biomechanic’s parameters of sprint start.

The subject of the research adopted content andysis and the parameters of the influenced
the sprint start were compared, and do systemeatic inductiveness in the data. The result was
of importance not only in understanding the characteristics of the athlete, but dso in
providing references and suggestions to coaches and researchers in their future research.
The findings are as follows:.

In the block pogitioning and sprint start performance, the bunch start advantaged
with both C.G near gart line and reaction time.

The musdle’ s group contributed to soleus, rectus femoris, and gastrocnemius with
respect to the block phase of sprint start in the SSC.

The block phase of the sprint start was 90~110 degrees and 130~140 degrees in
kne€ s degree of the interposter- foot.

The body weight digtributed to two-hands in proportion was less than 50%, and
the average distance was 66~66cm from total body center of gravity position to ground.

On the dite world sprinter, rear foot was larger than front foot in the block force,
but rear foot was smaller than front foot in the vertical impulse.

Keywords SSC PreTendon Kinematics Kinetics TBCG Medium start  Braking
force Sprint sart

*Tzu-lin Won: Lecturer, Department of physical Education
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