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Summary

The study was undertaken to investigate the mechanism of 3 linked system of lower limb in
sprinting. The subjects recruited in the study were composed of 2 athletes of national team athletic
department .

The experiment was undertaken in 400m track, lateral view of sprinting subject was photographed
by photosonic high speed camera in 100 frame per second.

The conclusion obtained were as follows;

1. C.0.G. velocity was not shown variation from L-off to last phase L-down in horizontal & ver-

tical velocity components .

2. Segment's vertical & horizontal velocity component was faster than past studies, this meant
faster in takeoff phase.

3. The acceleration curve had'nt coordination among segments in contraction order, therefore must
educate contraction ability of foot, shank, thigh order,

4. Angular displacement & angular velocity also had not coordination of muscle contraction, there-
fore can be influenced of greater moment of inertia,

5. Resultant muscular moment had in order of dominant group of knee flexor, hip flexor., dorsi-

flexor .
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. Table 1. Stride length & elapsed time by phases unit : om, sec. () :%
subj, stride len. 1 Phase 2 Phase 3 Phase 4 Phase TOT.
0.047 0.100 0.133 0.188
subj, A 443 3cm 0.469
(10.02) (21.32) 28.35) (40.08)
. 0.047 0.141 0.125 0.140
subj. B 453 m 0.453
(10.37) (31.12) (27.59) (30.90)
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(%’ o 1532 4 s4¥= B A7t 10.03m o 2 &
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Fig.3,4. CG vertical & horizontal velocity.
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Table 2. Min. & Max. of each joint variables

Subject A Subject B
Varialbes Joints Unit Min Max, Min, Max,
Horizontal foot ft.s-1 -1.79 50.94 3.39 56.94
velocity shank 10.00 44 .81 8.80 43.73
thigh 21.63 37.23 22.93 34.87
Vertical foot ft.s-1 ~11.52 20.54 -11.84 20.03
velocity shank -11.03 5.63 -9.92 9.15
thigh -4,02 - 6.63 -6.16 3.17
Horizontal foot ft.s-2 -507 438 -393 454
acceleration shank -365 225 -246 208
thigh -116 115 -135 105
Vertical foot ft . s-2 -372 274.00 -413.00 217.00
acceleration shank -116 11.70 ~147.00 24.02
thigh -116 126.54 -151.00 157.30
Angular foot rad 20 150 9.46 162
displacement shank 4 97 7 100
thigh - 75 155 60 150
Angular foot rad, s-1 26.45 17.70 19.13 26.77
velocity shank -16.24 12.82 -16.24 12.56
thigh -10.55 10.32 -14.23 13.44
Angualr foot rad,s—2 -505 160 674 309
acceleration shank ~291 286 ~253 235
thigh -194 205 =275 99
Muscular foot Ib-ft -316 139 -539 138
resultant shank -372 214 -546 180
moment thigh -679 288 -236 355
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Fig.5,6. Horizontal & vertical velocity of joints
for subj. A.
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Fig.7.8. Horizontal & vertical acceleration of
joints for 1 stride of subj. A.
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gty & dFelde 9 A$s g 2 7L
<=9 W &3 g3 v, 2 obf oy, 2
39 ¢AY§ ¥ o i) ol k4 ARY A
Fe Ygoz UM F 2 Y UHINE ¢
A7} RRE Aoz Ar¥d,

28 go] B o ¥ o UM F4e] 289
FAE #a2A A ol Fasich o mfe ¢
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o] Wagoe Frlsie YA B,
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g " waold R-downzldoz FAAYe] u
2}A] oo} Wlgko g Frisle] R-takeoff7tz] A9
w7} gichksl R-takeoff ol% Ye] FA3 F7}

€ %438 ugch & L-offa] -4g 43714
=€ EZE EHol £33 UM F4$ o
A& gAsted dEZ R W43 HY FTulA,
R-down# ¥ R-takeof74xl+ & £7] (ballistic
phase) % ¥Asx 4] ¥4 AAH7l AAH7
7} gl watd £Yr1Eert Frldie Hdeog 4
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4) 7 ¢ (angular displacement)

3t=le] A4 (absolute angle) v #A 7 ¥
e 279 23 9 AAY As§ Hetsix, o
& 53 2T $54 A% ¥ 4 de oy
F2¢ 4ide] Mg, & <3 ¢339 w2 2§
(dominant muscle grpup)® & 2 4lE (resultant
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2 dFd4 A8l A $FE] e AY
e 2RdEF 437 HY Jlx Az
4 P2, Table 2 ¥ Fig 9914 & 4 g%l

{ Ang. displocement of joinls for 1 siride of]
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Fig.9. Angular displacement of joints for 1
stride of subj. A.
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(1986), W (1986) 2] =9l A9 e FAg n
olAz} cislel FF 9 AW Azl ot 3}
ol ¥ B4t}

5 4= g si4&=

7 45 29¢ 4 2 A 44, TIHE
4EF Yile Aoz £ dF9 F&4E 29l
Table.2 W Fig 105 Aot & 4o AS Ag 2

[ Ang. vel. of joints for 1 siride of subj.A

shank @
thigh t

& capdd
M %}3 i )zg_}’mnm
A ¥ / foot B

%f:i‘:)f st

7 10 15 18 19 22 28 28 31
R—down R-—lokeoff L—down

L—off

Fig. 10. Angular velocity of joints for 1 stride
of subj. A.

4= & 2 FA$E HYA B24 26.77rad s 1,
H4x HY= B 19.13rad s-12 Eixich 3}
59 A4E Y A9 A4 Aoz} 12.82rad s
-1, #d4E -16.24rad.s-1, WSl A4 =Ygx
Be] 13.44rad.s-1, 47t -14.23rad s-12 22}
vrebytct,

AAAA sl 2ol o] o A ¥
2XF o]Ft A FH BsolAF 9ojz}
32 o w #E, 5 25 FIFo] AY Aeig
et ol 3is], sy} oy el AR
Ag oF Usio], el L] B AY
ol 713 A§ o, & P4YLAE} (moment
of inertia) 7} H47} sl NP2z A 75 o
By H4& Bol 2+ A$rt dErldA o &
#¥olal ¥ 4 lc(Dillman, 1971). a4
¢ 4 %ol ¢ A4t vEolF MY dAAg
Aoz velytn 1 o 38, dsle ¢4z 7
Z JEigtct, & L-offollA] -8 ¢ oisjel A
L+ o7k Frhsle 39§ Lolcdkzt R-down 4]
Aol F8 FAY F4 W4E LA ¢ R-
takeoff A Aei4 Vez|§ W4g3ln dsle A¢
+ R-takeoff”]7} Ao #'d Fdof desld ¥
Asle ez JEiyich, dise] Ffe dsig)
Aol AL AlZe] BEriE YA4s xlel o
9 YgEo] HhR ol A BEE ¢ 4
glck, & defodF (Dilman, 1971; Winter, 1973;
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Plagenhoef, 1971: &, 1986: ¥, 1986)2 A%
€ dxs} s s Y4doAH FHE A
29l gl £ A3 Afe AY FAd Yol
2 &% & 4 U

7z e A9+ Fig 113 don 2 7l&=
o sige 233 cime] F¢ Hsle) WEs} B
Aoz Jeigta, g AS d=rld4d FAE
wistel A dEblch. 2 979 ArlbEd
FAe S AAY dte] Fdo= A Y
o] \Folzjct, watd FF dAFeld o] H=Egla,
237 g A€ WS Y AT7E sk ¥
Aoz wQld,

Ang. occel. of jeints for 1 siride of subj.
foot O

ﬂ . iﬁﬁimm

- 1n:|I.|IE

Rnd.s-Z

— &0
1 4 7 1 13

L—off R—down

6 19 2z 25 28
R—tokeoff L—down

Angular ecc. of joints for 1 stride of
subj, A,

Fig. 11.

3. 2SSty Bl

92 (inked system) & WASHE ol% 23 A
ool AL WAEYo] EAN T FHo| FE

W %ol AAY A3 Ao ¥ &= 2
Yol YN At =g E@ Aol Ay aH
7} &A8}o (Cavanagh, 1972) 3] &3 %37
9 7ed F84 Hete 22uE, 3y
(mechanical power), ofuix] P&, &4, Aol
& $d94g Fb5sic) (Winter, 1973) .

A} AA 3x ¥4 vEES AP dF
+ Fenn(1930)224] 27| =F s> g4
Y& ooz ALY ol 8o YHHE =
39 z7l§ AgAoz A PdE Agsl
sict,

Cavanagh(1972) & 227141 A419 $jHoly
#] (potential energy) ¢} &% ¥\ =) (kinetic
energy) & 7zt 4&3gch. Y2 YA F=
227 F #xe4 Y=E 2= Dillman,
1971; Mann, 1980; . 1986: ¥, 1986) &% o+
e FH7 slo| g,

olYA Filodd TEWEF uigdezm ¥
4+ 4 &7 (dominant muscle group)¥ W 33
A 42, 2879 £3589 5ol setso
4 Sk, B3 o2y ABE dolm =ae]ye
HAYAez g8 A 4 Ue FLE Ho
o},

@27l AE 2349 2FoldE MeE 2 =
HEZ U5 $F L4 FE FHYE 4 Yed,
}Ae I AR Fo2 Yo SH2F
F4] Fedd Ao § 2hes Rl 4
ichk, & ol =8e} o] & ZES] MG ¢
Hlewste] #AE Ay Held,

a g o = Ankle Knee Hip
== tel 29g B39 T ER R
+ W& T 4 ° - k3 ° =
- A& ET T T © 4 A= T

& ZE T 2HES} +99edH —$He W o
B8 EF79 $HIEL Wi 2T €42 2
ZAS Fold Y EFlele olF 2o ¥
B AZITZ, €FST, ndASFoze 24
22 Aozt A3 o]§ 7ol Aol BA}

+ Ful7le 4230 €},

2 AFefA & 2alEs sl 9 27 Table
2 9 Fig.12¢} 3c}, oo & 2HE§ 8l ¢
o] A9 #YA Ae ZA$ 139 Ib-ft, LS
Hel A$E -539 Ib-ft2 Jelgtwm, = F¢
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Musculor moment of joinis 1 siride of subj
5 foot @
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thigh @
3 - ‘;ﬂ 38001,
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L—off R—down R-lokeoff L—down

Fig. 12. Resultant muscular moment pattern.

t Ny AY A4S Hoish 214 Io-ft, Ao} -
546 Ib—ft cBsle] 7-¢ Hohz} 355 Ib-ft, HLr}
679 I-ftz 27 ek

a2yl vl $42F nEaE U NEEE
29 €42 27% vech. 2Edelsst A9Y
of Watd 7 ¢, 1, aZpAe TAEE §
(1986) ¢ W7AAe} vlag o $H2ol W
sel he P4 vEMAT Bof $ATFeR
dated she AT 2ol Aol WAY 4
sich,

Hebd 2F AFY At @ RAEE HFE
YEgA dPsied 44 FuAe £ =
239 F44 Y Poe ANs BerlY A
NYE G4 & e o BE FEE A
3 o,

4 =

2 AdFe 2874 A 382 A4 4%
ZE3le] UL SFHA, &5 ¥ dag ¥
H3le] W@ FAho) ALY 5 U AR 4]
#H A4dgich ol HM ¥ A7 HYAe
F7HAEF d4 294 ez adsldalE of
$3le] 23194 JAR 4L A4l A7 A
2§ gok3td oiga o,

1. 4MF 49 &5oi4 L-off AlHolH ofxjut
L-down7t=x| o} siglo] 3], 43 £xof4 A<
a7l gle Zez Jelgo,

2. ¥R #¥%s Y 52 4z P Ay
A7 A v o agkE s3ed, ol Af

T o|% £=7} o] egig ooy

3. 7H4E Z4% & o A9 4 2RYEY 2
So] LHsE A Y&FHol F A E@
Aoz vehygch, oeld f 31 disle] £42
< 4N $HE ol 9o,

4. 488 9 A& oSy FE2Yss) ¢
Yoz AN B=rld o AA A3z, 2 AR
7+ 48]l Fol A¥ Aoz iy oa
A BHEAEE 2ty FF S § =2A ¢
% e},

7 459 A% #A $39 ULz U3
©®57]7 sl Aol A4Ho|x] Rk & of
519 2Z3e 4271 A1Y sz} 29 o] A
25} 3] arla F&er) $EY o ulgla
3k,

5. 2 REA 2] N Yo 42 £F
S 2 & 2o Yeid b} A3 ey
YL LIT €FS ST o2 Yehol @},
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