A xH M
I.48% 3. A 55 39 4
I. 4+ 24 4. = TF 948 £8479
ZEANES 5YAAe = 4
om A% A3 9 ¥4 V. =9
1. ZRAE ] 24 V. AE
2. AT 289 B4

o 5 e o] w) e} AA L ol FANE F
oA A} AR Abol ) FEL b, &, v} sleh o A TAHo] Ago 2
TE Atk QA7 s v Eo] HE o]F & Frlo] X0 HYn FsE S £

g7l A7 A wE o] 5T o 24 A X3} 5 o] & (supporting phase) 2 &
43l oo} s|o] & (Air-phase) 2 S A YA £ o] FEF Feoh

o] F¢E 4L o= AL 3EA A4 (3 Segmental linked system) 0.8 4
ek olF xS #A L FHA e AL HA Tl YE THTEY 715H T
o rhssieh o3t 715d /T A4S AusEls FAE olHslEEy % 53
2 AAQ] oldfEole} Al Wz L Fy ZZ g9 Fgo] A dFLh o]F @
g719 zEgolexe A7 FF7E WA A7 AAY F4 ¢&(Collapse) S
AN FA Sz A AT A AE FH 5 2har|9 A FA o] A=)k (Suppor-
ting leg) 91 At F 3R] AZ9 F53 53 3 Aalo] JEHE FAVNE AL

ok
<t
r-n:
e
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2 LEARK RLECHE 198, 1989)

T om FF7le FAE A G FAE Asl dHY AR A AVIR 357
(recovery phase) 2tz % 3tc} (Mann 1980).

T571E A, sEY FFol Wy de dtE =F7], HEI 25 HEH 23], 9%
A S A3 =9} 5187 AA S TD(touch down) FH|Z|Z A& o v, 38 =
Ty HdAL A FAo2 = 31X 9 H4 55 (moment of inertia) o] A 74
39, dE FF7lde A4 TEY F4LE AT whE 5 7F ol Fo{zict (&, 1986), ©=A
g g7l e Ade 43 & A FAY £ A= HAE ¢ wE S22 A
EAAAk 49 o] B Tl AR o Foz FolXAY, o]F £xo] AgE
A ek,

olg} o]l wA Zejlel Slo] X8 EA FLF AUAE FFstw 57l o
3 AAAQ AFE AY ¢t (Dillman: 1971).

webd FF7] 53t A vleA TRl HF e & EHE, ol F %7 S sl #F
Zholl o] Foix = ZXFY &8¢ 59 AEE AA] Al & ATl FFAt

f
i

i

I. A7

100 m A= Ze}r|oA FAFA] M= AAH (156~25 m) 3% ﬂtﬁ &z AF A
(45~55m)e 5 oA A3 1| AEgoltrt 2z =Y, F, s15A9 A &

E AFAY 312 A EAY A oW J]5A THTY &8 AEE vl FAHA
w3 SH A9} nEHR Aol vlm FAE F3t] &g FF TF A9 2 &8 73
< 38l 24 e

o

CAE)

2 A7olA 598 AAYAE OOKHL $4 4524 2 444 54 2 51974 Wl
of £ 1Yol AelHel gk,

T 1) Characteristics of the subjects

Subject Age(yrs) | Height (em) | Weight(k9) | best records(sec)| Traing expenence(yrs)
J.Y.H 20 175 68 10.5 3
R.K.S 20 170 57 12.2 0.5
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59 Gl B A9H ¥4 (eAH) s

(2 ZHES 2SUHA /X))

$A) $Eg dorlz FASE 289 Aol AT oA HEEe &5 o (Ki-

o z2lu o5 (dynamic) A%l 7 THo] Wi sk 29
A Brsse ok A Pz A% @ ol AUY 2
Aushd 4 g7l AT, F 5L AR Lelstel mAY AL vl
o #7t % o2 7 2459 292 9% $99 § ZAE (resul-

tant muscular moment) & &3l €% WAAY & Fs 4 del gk

netic) 4%

:o‘:‘.
ne
L 92
2

o
ox,
na
O
4
i
E}i-
ofr

7 542 73 (rigid body) 2, 7 AL A 2SI E(pin joint) Z ARE A AL
23 (1)3 22 3338 d4A st Ak, 2 Aol RFE 8 g, We 72 82
o FA M & ERIEE oju|dtch 2 BAS ZtelA AFst FA T olE=

do
_)l:’
=
)
i
nl
dg
o]
[
o
2
2
[
rlr
3
nj
ju
£
9
i)
o
)
rH
5
I
k<
rlo
2N
)

M1)= 1cG(1). Ahcc(1)— SM). S@xAcc1)-THxW

1) - (12)
M@= 105(2). Akcc @+MW+ SM@. TEx Ac@-T
(@) xWe2) +L(2) x RF(D — (1b)
M@3)= 10G(3). ARce 3)+M(@2)+ SM@3) - S(3)x ACGB)—'S
3) xW(3) +T(3) x RF(2) —(1¢)
RE (3)
M(3)
Thight
RF(1) — Ankle
M(1) '
W(l) oot
ag <1 Lower limb 3 segment linked system
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4 SEARK RE (198, 1989)

o, ICG(i)— B2 iy 34 S5
Arl\\lcc(i) — B39 7 e
SM () — 4 i< A2
ATG() — BAi9 ArEn

2 EAs9 34 W4y RF & 747

RF (1) = sm()- ATG (1) — W) — (2a)

RF (9 = sm(@)- ATG2) — W+RFP @)  — (2

RF (3) = SM@3)- ATG(3) — W)+ RF (2) - (20)
A e,

el 7)ot 22 249 $EoAE AAE ZEHEZRE 3% 29 27 (dominant mus-
cle groups) g T 3}7| 7} &0l 3t} SAE FF3 AA L5 uEID
. _

o= fis i
A FTEH AZEY F aFoR $FE 5 Y E (2)E 2EAEYG AT 99 =

T FAE A g Aeldh. B <(3)L AAY AT} FHoll A 2 ARskE A (22 1)
of Fasch,
2 {(2) Pattern of museul or group
<25 E | Ankle(foot 9] Pr.end)| Knee (3}89] 9%t) | Hip (HEZ9=H)
+ v S 2 Al &+ =T

- AEZTET =TT A=

23 (2% JAPA RKS 9 714 2Edole 3579 32| ZERMEZ T A5 7o
o 2Rl A B 9t ule} o] BE %ELJ} HFdeld ez Dagd,
. 9tE 5719 o9 ZEL WS FTE, LT, 2EFET Solv dE FZol ol
E TToEVH ASFLE, STRE, nAHTToRY 29 ZF Holsh WA oel, o] S

ZFol TD Zu|7e] ¢4 o] Ao},

N
N
N
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T F39 ofAtel] #AE JAabA A (£AH ) 5
|2 2
so0 L-offF
R-Own R-off 2 -Dun
e | 2= Gufpert—te— Suppert  ——\—non —Gupport —M _ g o
a --7hig}
e s A - Shonk
o - froc
N Y Canstinn > WA U NS
N R~ \/ S
- oo
04:’7 7z “3/3 %9
gl (2> Resultant muscular moment about the

three segmental joint of the leg in
accelerating phase.

3> 7 &¢ol WA Hd ZEWES &
RKS 2] gx T Al BE AT A TEA
vebdoh el S AP A JYHS HW shA 27 TEAESF RKSOl vld) EF Egdkdh 5,
sH A Fd ZEAEZ}L vl Aol v, Hel AFA Y o ZEA
of Wlal o A vebteh A & Ad g Bl 2T zAZol gy, A f_E_El-OIEOH
A mEETol Hd AF zEolsoAEs 2T FHAE 2

7 <(3) Max. musecular moment of each musele groups
Ankle Knee Hip
Subject i
tfj;)er:(;rs 1;11:)?2?.5 extensors flexors flexors extensors
IYH Acc 128.79 -139.33 196.71 - 219.89 281.73 -334.84
Max 245.49 | -448.04 310.72 - 636.57| 492.58 -660.61
RKS Acc 113.11 -138.55 152.41 - 180.29 228.61 -288.84
Max 115.62 | -296.99 149.08 - 432.26| 250.68 -462.40
=9 gb-ft

4 YE TEUNES $TTEE Azt W) AL FAHEAES =333 Aot
o il A (RKS 9 WEFFEEd nFZL A9) Hd AF 2Bl 5 IR
MEZ MG £E NEo] g Zlom, s& 2Eefo|=d w| & FT% wad
S AQ3 RE S JYHO 3 ZEHEs} RKSo vd o A 714 $84=7 22 2
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6 SREREBR WU (5198, 1989)
T2 ZAZTTFOIAR, ATl 2 o FEEr E9vh (RKS-A A Q). 713 &
SE0b we ZEe SRATTONET, AFT) 2R vErh

Ry —;LEDJJE A M 2Eefolmo] vle) FHo AF EftolzoA © ¥¢ton,RKS

o w3l H7} o 9t mAZTo] 714 & 3F ZEES Hgg 7} AEzlo]To
Ae nFETol A AF 2EFomoA s £F3ET0 2 e w2 AU AE By

Zz (4> Integrated muscular moment mean moment
Ankle Knee Hip

dorsi Plantar
flexors flexors extensors flexors flexors extensors
A 11.56 -17.09 17.19 -30.58 18.15 -49.87
JYH ce (82.36) | (-78.25) | (122.42) | (-140.00) | (184.82) |(-228.33)
M 18.04 -30.92 24.59 -46.31 42.49 -60.86
a (88.94) |(-198.19) | (131.38) | (-269.87) | (209.50) |(-390.15)
14.11 - 9.41 15.81 -18.72 29.66 -30.71
RKS | Ace | (60.30) | (=60.3¢) | (77.97) | (=109.11) | (135.81) |(-178.99)
M 13.87 -18.67 19.58 -30.71 28.25 -40.25
ax (68.38) | (-85.49) (89.64) | (-151.41) | (139.31) |(-184.28)

9]  gb-ft-sec(4b-ft)

2. X2 2E=4 (dominant muscular group)

Aoz £7 vhekd] 4 2 e e T 2§ AW
o 7 del W3 PAEY Al 25 FJE
A AN A m@Ael NG AMT 2FL A T2 AAAN nHA 2 280l 5
3 FHAAE A ALY AZo] Aujo] Aok FEAA A3 Y AT 1FL
AA7) FuhA FEAZel He] B KPP AL A3 o) A 7] Feb A

Azol A E ol e} hAl $2 uk XX7| FubAA AT o FA W F ofA FZAu} A
2 o},

webd B dFoAE 587 Eob AT 28 HEEFE, F2AL, $EEZ 47 5
7 A WEAE, FEET, HEAZY £4Z ey

B (5ol A B uhe} o] S A3t stElY] FEAMES} ¢ 4+ " ubgkoln] AulE 2 EFL
T2 2 (Knee extensors) 7-8o] =l =&z olw &8 AAstz ok w2z —T‘—-’;‘r%
3

A%4 % (Concontrics) o2t ¥-2eh, 4154 AT £32 AWl 250l 3=l

o
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= 59 Sl # G4 £A (=A4) 7

o] A&d = FopAA A = WA =

(®5) Types of Dominent muscular contraction based on Dominent group
Joints Dominant muscle Angular movement of Type of Dominant
group segment muscular contraction
Hip Hip flexors Flexion Concentric
Hip extensors Extension Eccentric
Flexion Eccentric
Extension Concentric
Knee flexors Flexion Concentric
Extension Eccentric
Knee Knee extensors Flexion Eccentric
Extension Concentric

o2 &3Ao Aol A 2P FRAe]l THstL U HY T FF 7S A4

o3
F% (eccentrics) ol2} o}, AA4Y AT £52 Al 250l ZAA = FH & dQd
o},

u/
400l extension Flexion
4eot (,ncd"&n“ U S Tﬁ/ﬂ
o0 . ** Shank
1 c e O FM’;
—— @Q&r@ .
d

o -2 W‘t:é W/u s

-, | cacentnes
« Baligtic phsse — &f}‘
) P | Comeertrics o™

Com

{23 3> Relationship between muscular moment and angular
displacement
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8 BERBR HE (F 198, 1989)

sHE Agd4 Juy.
A A E ] At dEA FEE St oA ZEAEY
E77 AFE G g Bl E
Al %7k REA T

N
N
|
o
o%
[o
fru
rE
e
2
fd
rln
Hr of
ﬂlﬁ o
o,
o>
r_‘x_‘
ru|o
ol:
_,VL
N
N
s
N
=
2,

(%6 Duration of ballistic phases for the thigh and lower leg
as a proportion of total recovery time in accelerating phase

Ballistic phase for Ballistic phase for Ballistic phase for
Subject the thigh the Shank the foot

time percentage time percentage time percentage
J.Y. 0.080 19.70 0.096 20.47 0.048 11.82
R.K.S | 0.176 37.52 0.096 23.65 0.144 30.704

(unit:sec)

ZHEY 7kl He AAAA Y AAE G4 FEHAR] J.Y.HY % $AE ZE Y
of Agele A FFL & g Az @F4 F35715 A BErlo] HojEo] A A
A, F54Y $AR 532 ¢ F Aok FHE EQ o oA BEe] <z J,Y.
HO 7AEAAs} AFAA S vladd AFAHe)AE B ES 279 A9} 6g 2 W
A2 fFA=E Zol EAolo},

ER B (D, @A E F ARl ASA A S} .
£ A7kl He &Er]9 v go] Sy ARG Y4 *

A &
HIES wol7] 8 & 28&¢ ng:l_io AHESHE Aoz B 5 9
1 =

LEztol =9 3] 57] (recovery phase) <2t o] A L=7] vl o] JIFPL nxe =
3 < 3] (muscular effort) Foll glo} +5 F3J £8A7S Lol HE AL AA Edo

d @AAA obF F&dittn & F o

3 FAP Aol gt 2 £A viobe) AAH A (eccentrics), %4 (concentric) =]l o
T "AE T-EANES F A7kl N AEARH v §2 AEAAFS AFAPow F
3t tableol A A,

ok



559 kol BE A4 £A4 (A 0

(ETD Duration of ballistic phase for the thigh and lower leg as a
proportion of total recovery time in max speed phase
Ballistic phase for Ballistic phase for Ballistic phase for
Subject the thigh the Shank the foot
time percentage time percentage time percentage
J.Y.H 0.080 20.5 0.128 29.2 0.160 40.9
R.K.S 0.144 32.8 0.080 20.5 0.208 47.5

Cunit: sec)

(%8> Duration of Eccentric and Concentric Dominant muscular
Contractions about segments (Subject J.Y.H)

Eccentrics Concentrics
time (sec) percent©0) time(sec) percent(®)
accelerating thigh 0.144 35.5 0.192 51.2
phase shank 0.106 26.1 0.176 43.3
foot 0.304 74.9 0.080 19.7
max speed thigh 0.192 49.1 0.160 40.9
phase shank 0.176 43.3 0.128 31.5
foot 0.176 43.3 0.096 23.6

AZTY ARG T2 g Ay 31A9 JAE L8l A& Goo TAZFY 2 o
4 F59 245 A HE Fub sldo] AZEe] TDRE S0z, mA-AAE &3
A g nd37 R 2ASTY dE34 FF50) L% Z &5

ERolA 53 A A Al AFA A ZEAES] JFH & v F5
38y, 7 24 428473 JAER FAsl o

FEAAANA AR F52 dEH, 459 e G54 TFEA Y 4R 4 FS v
A gk e A wbe J &g Bk AHA F59 He= 35.5004 T4.9HAE 7}
AZ Yepston g&4 F54E 19.704 51.29AEE B3} 7H&EA A B 4
HY Y 4F34 50 o B AZE Tl Aoz vebgeh =3 Hd AFXHo|
Ae AAA F2oA 49.1014 43.3HAEo] o208 =42 40.90]4 23.6 HAES] B
A5 2o 7EAAAE 2] A AFAAHANA = dFHEG AAY FFHel HEL 9FS
ox Ao ®elg

I\
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10 SEABH WME (F 198, 1989)

V. = 9

TZ7) 7} AFER LA FZo] EWEY $ZTo] HAW(2H () ) o] WY 45 FIde
AGA FZolt). whebd dg #3715 Fulshe sty 3379 FobE 39 ks 3]
Aol ek At A FFo] fesH ATl YAHoE &Y £52 53 ofF
Aoz AANL FF7 Fue A £9 TTE LEFLToE Aoldn & 5
Px A4 $2o2 Aol =9 AAL JAG}. TD Ful7] F4 TD FAe| 4
S0l B4 F2o2 AR AT SHAY A FAZTEH $EZTY A F
19 F23 T FEo| et
2HAY A TFN 7} AR wEZF (28 )9 BH3Y 2 (28 :549 &
S meex] Wokemg iy ZYU%Y ZHYE T F ZHYE FF ) el s dis
A s|del At Ak 5o FFo] A fuEH A Z FFol AY glw 7
}EE7F 00 717y A= Eb57) (ballistic phase : Dillman, 1971) 7} vl dlc}, = A
Z 99 2FZTNA ZAZToE, % $3IL 454 F3olA AZ4 FE02 Holwl

ot

A ol

Jw
o
o

lo o

v. 2 £

299 AP 100m TS FAsAE, AE FAC15~2Bm)3 He) S5 AF
FHUS~56m)olA BAT o] 2Ecl =S Hgste] TFvolA ahx ZFol 23}
£ ZEAEY g9 A%z FAHE A BAsgo e e AES A0k

1. 357 492 A% sh8 2 HEe] 2Tl £89 A7l Sux R A AF 2B
2ol Eol 4 B A thebste,

2. 337 F BE 84 2

2= LA
SAEET, £ EATTEE ST, L AT oAET) . S A Hd 2R ESL

3. %7 Bobe AT HEEE ATl A Fohn SATTel 2 chgez Futh
: 2 A& AN FE F59) 2847k 4% 7 9 2o 4
H omgtm b AR 30 AR shE v gL A dehgeh He) AFARIAE ol 9w

—108—



459 Pl B A4 £H (A 11

Z =)
* 31 F

e

1. A93%, 1986. 53 5 FAsE ZH27 400m A2 227]9 st v 43,
Aeddtm A A4 Y =E.

2. AR, 1986. = wislo] W A olF 5o WA A A, Aeddta At
9 =%

3. AR, 1986. &, B, & EHO AHNEH A7, Ay Ay A F9 =%

4. HifEF, 1986. mEEEEE 271 Al THES A8 N2BH 54T, AL da dd 44 34

=
o

M

5. Bresler, E. and Frankel, J.B. (1950). The forces and movements in the leg during level
walking. J. Trans of the ASME., 72, 27-36.

6. Chapmann, A.E. and Caldwell, G.E. (1982) Factors determining Changes in lower limb
energy during swing in treadmill running. J. Biomechanics 15, 69-77.

7. Chapmann, A.E. and Caldwell, G.E. (1983) Kinetic limitation of maximal sprinting
Speed. J. Biomechanics 16, 79-83.

8. Dillman, C.J.C. (1971) A Kinetic analysis of the recovery leg during sprint running. In
J.M. Cooper (Ed.), Selected Topics in Biomechanics. Chicago: The Athletic Institute.
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12 SEREK RICE(E 198, 1989)

ABSTRACT

Cinematographic Analysis according to Patterns of Muscular Contraction

—on Centering Sprinting —

So, Jae -Suk

This study was conducted to analysis the kinetic variables (muscular availability) in air
phase of 100m sprinting.
Two subjects in this was recurited and filmed a complete running stride in the
accelerating. Max speed phases.
The results of the study were as follows.
1. In the rate of elapsed time in flexing phase of lower and upper leg in air phase, skilled
subject showed the lower degree and so did Max Speed Strides
2. In air phase, the order of transfer of muscular moment of all leg segment was @
dominant to © dominant.
The muscular availability in air phase was the highest in hip extensor group, the latter
was knee extensor group.
3. The superior subjects, the more concentric contraction time of elapsed time in type of
muscular contraction while The less eccentric contracting time in the accelerating phase
and showed more eccentric contraction time than concentrics in Max speed phase in

case superior subjects.
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