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ABSTRACT

Y. W. JIN, Biomechanical Research of Soccer Footwear. Korean Journal of Sport Biomechanics, Vol.
15, No. 2, pp.31-39, 2005. The Purpose of this study was to reveal the biomechanical difference of two
soccer footwear(soft ground footwear and hard ground footwear). Secondly, the purpose of this study was
to clarify how each type of soccer footwear effects soccer players, which will provide scientific data to
coaches and players, to further prevent injuries and to improve each players capacity.

The result of comparative analysis of two soccer footwear can be summarized as below.

The comparison of the very first braking force at walking found distinctive factors in the statistical
data(t=3.092, p<.05). Braking impulse of two difference footwear showed distinctive factors in the
statistical data(t=2.542, p<.05). In comparing GRFz max(N), the result showed a statistically significant
difference in the two soccer footwear at running(t=2.784, p<.05). In the maximum braking impulse(t=2.774,
p<.05) and propulsive impulse for antero-posterior direction , there was a statistically significant difference
between the two soccer footwear at running. In the maximum braking force(t=3.270, p<.05) and propulsive
force(t=4.956, p<.05) for antero-posterior direction , there was a statistically significant difference between the
two soccer footwear at running. Significant differences were not found in moment(rotational friction) with two
difference soccer footwear(moment max; t=2.231, moment min; t=1.784).

KEYWORDS: SOCCER FOOTWEAR, BRAKING IMPULSE, PROPULSIVE IMPULSE, MOMENT,
ROTATIONAL FRICTION
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o} vk 19549 olrjtk&El7b A (stud)o]l B
738 Mdete] 5Uo] 292 4= oA
ot oM ¢As =L AdY Fske
TR ANE BT AL S73te] HFFola
J ol HQitt. 7)o H& Fof 4/l FHZol| 2
7Hi 11]3}5}310‘% B Axxete]
FE9 B3 U ¥
A ek g, B
A% ALY o
A e A, 2ok
HJE]?}U} “‘:5* #‘TLEPE Aol FATY, F
Bl e 2 Aol whel A9 sjeeh Helzt
e E73E A3 UItHFAANE, 2002). $-8)7}
738 79T o BA He SG(soft ground),
HG(hard ground), FG{firm ground) 5 3
A AAE G0 FEEE Aol ople} A
glo] 222 AYrt Aol e BY B=(F5E
Axze} AAME) o Fe} Hold o) Fis o]
A& RAolt}, Bo] F23 Fy7t AA Zoln &
T nlngAA 7] Hdaxs Alstud)el FHol
dhajobdit} mekd SG Edo] Amo]a )%l
7].:< 7}3}_1;.:__; A /] 7lo] 7], 01%01 13mm 1:453:0]
16mm AHE3ET M7} @AY Fo] & ASele &
A 2% lommE AHE 3t £ Ade B4 7
AL EEHF] FE AS 10mmE AL AE3
o} old HF} FG BdE & Hwdt go] AME3)

o]
2788 2ot Bue 99 A9 49 57}
3 i

_(7)%
Elfﬁgzd =
9o ¢

1

3 AUE AR gz "-40139] %, A9 T
7t Bx Ao Aoyt &2 A& AHgsA 29 o
;%9] 71 SG vt T uivt 2 1278 o
Hole dZo] ¢ 10mm FER SG&
A ‘:} dol7} gt HGS 4% Hard Ground
5, ol Aol Holx izt Hojzl Ho] uf
F Axsty FEE Fo| ﬂmc}w] el deln
=3 FE AT AMgET HEd wo) 2rE
] mpRgo] Hojol Hm A9 Zole 8mm ©

go|t}, o9} A FHsle] AstE I JYs
Atk EFAF7E 9083t 10km e E thefot 8t
nZ 7iE S7ste 29E A ARE Ed4F
o} weEaA e 37bE 5 Aad AR 983
ZF2gi3]A 245g o|d 7871 FHdle 200g
ojgtgl AEE TR 13‘—} &9 4
olAEY EFshe AT FHUEN e A
2 7pdste EAeks Jok( %o]'ﬁr@'} 2002).
TE YA Y detd o g Abgste
A (ground reaction force,
AFeltt, AHWIHL Izt AA o} 2H-&
e 7H dukE geltt. 1970dd ol Izt
o 71 718 A &, AUl gy w3
AN ¢ e 87 ﬂﬁﬂfﬂ BE dAE
o] AMgslGTh A Wutg & A7iA FuE ek
A7EA BRE g48 FdEAIY AZEA] P
B 42 84 (vertical component), AFHEQ
A (antero-posterior, A/P) 181 kg s
(medio-lateral, M/L)°olt}. EHEE M7/HA &
(axes)d o& Wehfolzith 33 HHES] g2
ZA 94 (center of pressure, COP)# AH-=2dl
E(free moment)E A4 o ALS-Et}. Bates
T(1983)& B3 Bt A9 75S Hrkstr] 4
A AEE A7A FE AT, Cava-
nagh 9 Lafortune(1980)2 §441%-& H7}s
71 93 FALE(COP)Y 24Y FHE 24
4th. Holden® Cavanagh(1991)e A7HX]
EHEE /A2 g A epEYa @] Y
(pronation), 3¢ (supination)® AWsldt}.
Nigg(1987)€ 4459 g J718 o o=
E ¥3dEs 4% Wieln, & ¢FoR dge
Abgt (forefoot Strlker)ﬁ dutR o g JdHE ulA
7F veEhgA gedan 2385 ojge JE9E
u3d F3= -’r‘-{‘t &E Ao FRATS ¢
T"J7] ezt g vk deH gas AU
& T FUEA 100-250ms Atold] dntHes
UrEP’h?hl B 3k o]7]%(2004) & Edo]
=g ggr]A AdgiEe] 23 dFdA Pt =
£ 73 483 93 Retge ARy F4H 0

p



Z AEZFAN BAEHeH T B9 Fite
e Aoz YT, 0|F5(2004) & F73) 2~

=9 FPywizte) w2 3 nkEE (rotational
friction) A4 XA |9 £H&E F4o
2 dste BHE & 3l ohE 2HE FHd
we} FAupdge] tda2d Jdeygdan Eu sty
t}. Torg et al.(1974)& EF7A7IM WS A
3 of ALy vgHel A BA sl vpEYd ¢
3 FEBHE AR THohd A Fol A3
A gt #FHLE O 715 A 2 A o
o, olgjdt WA Fihe 4 BEE FHSE 5
I} Aol Ad Bl FEE FA Hol AHE &
A F Qlge Aotk & A RN e 2
57 A 5% Bl o Ui Aoz A
Z FA7] g ZAgo] dojyA "o Aol
Andreasson et al.(1986)& FEolu} dHEdA
e FEzeE ZRFAot WSy #d
w0} ¥lWs ST Ex 3, 152 77
FEAT ATAtolo el vhaEe] B0z <l
A HA A E YA drin ven A}
e Zte 4WHE #AE M A EA
(torque)#F8 F7he AA 7A7)33dA Y
A7 "HE BAV dokm Ha gt
Arendt & Dick(1995)2 Al¥a Adzel 43
AN wldASE7E B Aol vHEAH ACL
(anterior cruciate ligament: FSAAAN)E
Al el Hriu HHoh old e dF
2z dozl JEHEL 73 BR ofE}t Ax2
Ak e o] $-45] sttt

2002 9= o]F fEuEt 27U RE Bl
Foigon 87 E3t A E @ol ol&stm gl
o} Zo] FF3E Wt

s U5
5 SAsel 449 2

? 15¢ BE
AT YTk o SGE ALH HGE VLS £F
duron vaidae Bedd dag 2oy

$78e) $5A%H SHAT 33

I. A9y

E a3e SGE 739 HGR F738 &8
2 104 o|Ae AES 717l dAEg AT 8
& ez slged, 89 BF & ¥ SGE

e i g e HGE ARS Au 488
At ERAE #E 72+4.71keclNn, A
178+6.25cm Qvt. 25 L29E T AZPE] 7
A s BAEAT. 24719 HiEEEs 1.40+
0.17m/sec¥ L, B87|9 H#E=E 450+ 0.31
m/secATh 90° FHATe) AL YF o MFE
o] 27)¢ey gele A% 22 &8 g &
3 238 £5= 4.0210.54m/secE, L2 X
AZPZE Y F 9¥ oz WE SR 90% B3k
AL et Ago] AR Avle AMTI ¥4F
R (500Hz) o2 AU Yo ZAExlT]
AolA gigler AHute7] flde B= HE(field
turf) 27} ZAUNSG. Fxe #5349
& (horizontal force) 22, Fye AFWa FHd0
Z, Fz¥= £33 (vertical force) 28 2EE o
gl oz AT T3 AHntyr)e] -
Az Ao7 WA= RHE(rotational fric-
tion, free moment of rotation) & &3t Aitet
Ay, 2AES AL th&(Zatsiorsky, 2002)
T4 &AM

Mz= -FxPy(moment of force F about the platform center]
+ FyPx(moment of force F about the platform
center) + Mcz(free moment about axis 7)

a8 1. RiAlel xaE 5

pui)



2 a7y 4d3e AFA#Ee SPSS WIN
10.0 B4 PackageZ ©| &3l t-testz #A3}
At

.2z 2 =9

EAE AL Aoz Agde Ay 9
(max anterior/posterior force), B¥HaF 224
& (anterior/posterior impulse) 282 | A
e B32g 5 A4 33 £33 (max first &
second peak vertical force: GRFz max)& ¢

=R =

1. 27| Sate] Xpurigs

2719 gel7] sFdMe 4 das Az ¢
HE ¥ Z(impact peak)? F A9 FEH 3
A (active peak)7} UYebdth 552 9 A
WAl 244 (braking) 3 A7 lz wAsHA v
e F HA g3 7R (propulsive)d B
7b itk EREA I AW Hx HEA AW
(anterior) 0.8 27| W AHukE7|28g gt
238 3o BakE A& (posterior) © 2
Bdth F AAs 8 9% HFoz 97 fi
o A7 E 2EEE Jehlo] 3o Hgke
dZoz Yepde} (E DA Hd 548 vmd
AMe F 7K &73H1328.15N, 1374.35N)9)A
STAASZ Fof3t Aol (t=1.954) & Jeh}A] st
o}, HGY| FF3tolA Aol 28] Hitgho] 2
Ao g Jelsit} 7K (propulsive) #AEY T ¥
A HAANME FAHLZ {3t Zolr}t vehA]
&3UTH1236.39N, 1265.91N, t=1.752). A- %
Wakel 744 F A% (braking impulse) HlaoA =
7V A% (propulsive impulse) 181 Ak
FHtotal impulse)S Lolrsitt A7l F&boA
SG=72H-9.210N - s)¢t HG #73H-15.230N
8)9 S FHEL BAFCER #93 Ao
(t=2.542)% EGth. 71& 499 nadXe F
2N BAHLE {7t #](26.45N - s,

—

23.77N + s, t=1.794)7} VEYA] &), <]g
3 Ae g4 AT Hd Y v mdxg 2
ol SG& 739 HGE 573t 54L& deotd
t}. Adrian & Cooper(1995 4?7‘]7} il
STRY "Woxn W ¥ F3Y A %9
120%7A ds3ta, Pol 7*]‘59—§—|‘T'3 %‘ioixl A
O(zero) o2 7 €. AHozHEH WHEF
A (heel)7t BojAl 1 & FHE 27t (toe) €0l
o277 = AAY ¥ 20%9 715 (pro-
pulsive force)o] A, TS FAFWA7} ¥
EotlE AW E(medially) &2 FE1, F&
o] 2 s Estid= HEE(laterally) 28 ¥F
Edx 3o H: e Ha(-184.79N,
-235.25N, t=3.092)dH = EAHez #9%
apol7h EItO™, 71453 (188.22N, 169.34N,
t=1.704) FARLZ {3 Apol7} LA
ZXHpC.05). o8& e 789 F(stud)
o] & zlolo] WE Aoz aFFE zlo]d wWE
T3 sldgo] g3y wiEd F 34 ¢
ne ey 7MY s YA ARE dez
AZE}. Adrian & Cooper(1995)+ %}
FAEL A7) Bet AF 7} AW HE2E u) ko]
guhEe] FYd o] wigoez 2oz
, Ao g 283l Y (anterior force)< A7)
¢ H= ‘54%5‘]7} 22 ) W 2Rl g
oj3 ukzbgE o] Tulo 2 83l T (posterior
force) & AA9 % ‘%} +EFS Aos Hed
oL YAZ AFY & 2048 = Wit
Z EHEA7 AR 97 AAE o £2ELE A|
F9o 120%71A 7k =3, BES Fud
Al (mid stance)dllr] 42 A5 0% ==
745 Bt (Adrian & Cooper, 1995).

_ELA—{
fr

2. €eal7| A2 AmeE 2Y

2¢]7] (runmng)ﬁli’_o}]lﬂt dutd oz &3A
5] B2 A1 g8le A& U739 4.5m/sec
o] $%(Asami & Nolte, 1983} & 2t}

73] 227 T9 it Aty e



G 2728 208 (& Dol 2 F A4
704 A0 $98¢ Yehle 2 WA 92
MEAHE 5 1 E7gd4 BAR0R folg
o] (1646N, 1852N, t=2.784)7F et} o]

F 1 27| 5| xoivte] 24

A2 Ho® 2a-esd 3 AdE 2787 6e

o o

#7390 27 Yeht e A45e 24
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6 _—
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