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ABSTRACT

==gE

The purpose of this study was to analyse of the GRF parameters and frequency of
carrying positions of windsurfing board in marine sports. To achieve the study goal,
Total 5 healthy adults male(age: 21.20+1.64yrs: height: 174.30+1.93cm, body mass:
7857+5.56kg) participated in this study. A forceplate was used to collect GRF
(AMTI-OR-7) data at a sampling rate of 1000Hz/sec, and analyzed GRF parameters
analysed were vertical force(Fz), medial-lateral GRF(Fx), anterior posterior GRF(Fy),
Center of pressure(COPx, COPy, COP area), and loading rate during gait. The results
analyzed from the above were as follows; The parameter of GRF did'nt show
statistically significant difference according to the carrying positions of windsurfing
board. but B type showed larger vertical force(Fz) & loading rate(%) than that of E type
and G type. Also G type showed larger anterior-posterior GRF, COPx, COPy & COP
area than that of B type and E type.
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A=Y HGHAE  diEsle =AY
(windsurfing) 2 7§919] #|Zx AH5Ed| we}
ikt TR gigE o]ddt Td dolk
o A7IE 22 4 Y 2¥x=2A 19%74 LA
= st A SES] uigat AP s of
o|tjoiE o] 3t ArHGlenn, 1980). g 9=
APe vz Eo] e Fold AuME zHHs)
A T & glor Adne] A 24T T
TR RSy HEF FIPAH 2HHE
878k gAY AALF2(FHE 0=, A
A=Y sdeA ¢ FF2F 2o Agd] g2
E GoIFAT(YeE, 2010), 1 F4lo] HAHo=
Soluln Y= FAlo|tHels=, 2013).

Hgrx 2N FaAHE APo2e F7I7)
o} =7] 5o Zagt 4, uje 7l&7]d 2 A
HE Mg 5 SlE 428, ZEES YA o
gad #uy, #Aile] F4E& FASeY 2ad
BIGT 2AY, AL =& A71E8e AT
F e 2ATYH AFATY, 21 HIEE
29 BE 73 #HEE f94 55 & F Ao
(A, 1999). 9=MFL 7 uigdA F23E
Fshe FPAME tED(gluteus maximus),
o) FH(biceps brachii), = = Hflexor carpi
ulnaris), Th@E 44l (extensor carpi radialis),
wgEgy 39 cHDyson,
Buchanan, Farrington & Hurrion, 199).

A ojsh= HINE =AM A] 2HAS} 7
YA AAel Qg olale] AolZ SEFEH
H| 220 2855 fi(Patel, Abbott & Marshall,
1986), FAE(footstrap)e] AUhzl mAPo =z )
9] $)(damage)o] WAETE. EF =3 A=A

% K T(trapezius)©]

ozl r T =3 HeERge] 17%, 5574
9%, AAFA 59%=2 Huska 9o v(Gosheger,
Jogersberg, Linnenbecker, Meissner & Winkelmann,
2001), 549 A¢ AF F4 F A%t
(fracture), 8%7} QItju}E(ruptured a ligament), 7]
Bl o]aPid(sergical treatment)o] SUE ZHLE HI
3}3L §lcHPetersen, Rau, Hansen, Zantop & Stein,
2003). °]FY0VE B= 9o HAg o] 9
A8} A AA, AZHBE 243 HEZY 2E A
QS 4 ol5oE QI YHEEE tE
Exo] Yehtn, qHER FloloM o= BgA
g FAE HE FaA FelgH Ao T4 2
o2 fA3ln BZag oduiA] aHg 8F ¥ H
B39 558 fishs 998 ATt sidck

oMY AYATEL T3 P=AEL BE
A=A Axet Ao Jads &+ A% 49
BA7ldel] s AHEgkrh AT U Fog
AP AEMFe AASE ofF B oA 4]
2 g8 AYe] g4 L AHEMF ] YE &
eof|A], 7RG (MBEE, nf2E, HY)E Foist
3 oFA7IA Bt dubEQl PR EA A
o 7} FAE A FHS HIdIAHA 2 84
=7F UEhA =H, B)FgERt o2t #38e
A= FEdE 92 v]x 3 (Motmans, Tomlow
& Vissers, 2006), =, &2] T3 22 =44 3
3he] g9lo] Hrha B sl glrKHolewiin, 1990).

£3] Bumnfield, Tsai & Powers(2005)7} X.3§ A]
A% 0 FoARE Y] P Awe 9
B2} 437 Aokl Ao Q8 Yol Re
2, W3} xwAtold] e uhao] §iAl HE ¢
A8E A, vuAe 2FHE ¥ A=
BIEky Qlok =g AHol| thaf o] ofsf U
se AgEoE F1 #¥2ES ) AT
(FA4, 858, 2013)
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oo Fuidke 7hiel A 7lEd A7
Z71842 Bo] gog 71ZojA)A Hed ol#d
HAEe sge AR uASH A, ZRE
n3joz =Y #H, 25, He JATF=E T
%43kS )& 4 ltKForjuoh, Lane & Schuchmann,
2003). olo] B Ter|EE B3 Ald 445
£ AR AnEA A FHe, AFAANE
I} Halg, <d#e] F4(Center of Pressure/ COPx,
COPy)5-& #4311, 53] 4¥9 F4(COoP)E
FHEE T3 TR AE] COP #d WIS
S ENFhs A= AAAloje}t M F whg HA
UZEg #Es B34S 998 + e AL
Z(FA4, 2010; Palmieri, Ingersoll, Stone &
Krause, 2002) ZH4] 4A4E A&t & 5 Aok

ok B AT 53 A=AY EF Al A
FJEE=E Foske §A9 Hxé ol wE Ad
"2 (Ground Reaction Force) lE}r|EE 431
=AM (windsrufer)59] 23 AFR=] Fo
AAE % 712AE AT ABA Aol 7
37] fjal AAlskck

. AEE

1. S0y

E AFd o AL 4=ME AYol
A A4 5%HE tideE NPRE] Fuiy
Ao w} NEEHE AT o8] Azde
Hegl AEe <E >3 2ok

R AA 3 f=My Heo] Foisix|dl
e AEyke 243 8 B 93] £33
HAAE A9 F Ao FAE 3= 59
(age: 21.20+1.64yrs, height: 174.30+19cm, weight:

7857+556kg) S TIHOE AAFPLH, o]EL 3

14 ol 34 pABE, FHAE 9 B

olde] giglon, HEg ukske A F7t
= AEel Atk

E 1. 2ICAE 2Tt Masls Boo| vz

TE AR (%)
14 ojgk 20(80.0%)
- 2d 3(12.0%)
© 3y 2(8.0%)
2A4(%) 25(100%)
et 13(52.0%)
- ZEHE 10(40.0%)
UEEE oy 280%)
A (%) 25(100%)

2. HEMBEE JOf AKX giEEAZt

£ @7 f=MgRES] Fd X0 G
ey 54 A 197 29102 FESHOH

PHES Foshs AXY WEAolE <&
2> ¢ <Oy P 2 2 2% MY 58 U=
£ AAsx A= 19 B /%, 29 E G fr¥oz
Agstel FoiARe ohe ARAHAEAE FA%
ok

3. HBEX}

B @Fex AwukE FHS f3 AMIL
OR67 RdE 1o AMESIGITE AWwkg7]e] &2
365cm¢} ZolE S5lemz B& Ald] o]g} FA}E
Fole] UFAAE ARt 2Edo] FAHE A
He 71202 A-F 5m AR XL, AF
g2 1000Hz/secZ ARE FHIFAT<IH 1>

A=Y B FanaticAke] Viper(length: 299cm,
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E 2 geMEiec {0 fixlel Bl=2azEnt

T8 Foi 913 A (%)
BEERE 140%)

o B F 2(88.0%)
S Qo 9 280%)
2 30)(%) 25(100%)

CEERE 3(120%)
(E)-Zol Foh 12(48.0%)

291 (BME PERT F) 1(4.0%)
@22 B A%e $3n | 9B60%)

AA)(%) 25(100%)

T2 1. E=E09|A|

mass: 33.75kg) EAE AMEsld ZF At A F
HstA & F AAEETKB E G). Bx A Al
HlE A3} dho]u(viper) RE9] ARRIET} 714
ggkond, 191 43% & e FZ=} 2717}
A3} vlo]HR =R Aok

E3 2%00] BEE ulshs 32 3 9
3 Aty AAnES S43igch o|2g of

f= 2900] AUE nlFHET HEE $9E | &
dol] 9213t REFH R Qs X
gRlo] e 7] wEel o2 QI YT Ky
717& A3 fsf AAET: 48 Al A
Helo} 27, AR Q&) LAE= LF/E I}
A8l d(bare foot)Z AT, SHT FollA
A94 BAFAE oA RYSES )
oz Age] JFE v F o= Z(Penry &
Burnfield, 2010) AHle] 743 Tekgh A7|dEsE
(self-selected speed)Z T-E(heel-toe) FA] Eaf&
QABATHRAA, 2007, RAFH E5E 2013
Buzzi, Stergiou, Kurz, Hageman & Heidel, 2003).
F712, WaAEel Bdske B¢ Adyi Ad
zelE H3lE FHsISE SR A ¥ 1R
ol A RYFAE Hdsl Ar= TR

Aagty BAe 924 A A A4EE Ay
FAAANEE AFOZ Fx, Fy, Fz g2 £4st
o

Zubo] B3lg(impact loading rate)2 TR #2
whalo 7 AlAkeled tiMunro, Miller & Fuglevand,
1987). P o] A ZA] A] s Ao
Auteig(impact peak, N), F50'E Hrj4AAd
gHE(Py)o] T4 A FHAHY o] 50NS g
dold Hzxel 47 Aw\uEg, Tie P HAske
A7 (impact peak time, sec), TS0 & F50°7} whAda}
£ AAot

Impactloading rate

=(P,— F50")/ (T, — 7507)

okgle] #4|(COP)& COPx, COPye] Huj-Hz

= 1D, =



Sl - 29 - TP

WalEke A3, COPY HAL AHEHAFS
AAEE AEEES B8t Ross, Guskiewicz,
Gross & Yu, 2009).

5. XiEXid

£ dFex AErEe] Az 2= KwonGRF
20 program(Visol Inc, Korea)& ARME-3}e] FAJ3}
da, 2HEE 933 @S PASW version 180
Z2OHg o] &3t 7|2EAF BT % BFH
A5 A=

Mg RE9 371 FHAAD, E G ®e
AAnke "l 7 ¥jae P9EAHEA(One-Way
Analysis of Variance)2 AM-3FAIL R2j3t Afol&
WA A AR (post hoc test: Duncan)S A8}
Hok B dpefx ALgE BE FAF felaEe
a=052 239

Il A2

1. X[E2E IE(Ezat

£ AreMe <® >3 o] Ayt aelulg
A Al AFARE(Fy)2 AT ) A3e
2 ol BA8GT -9 AR (Fx)2 13
F7] T 299 FAAALE(Fy) Aol Vet
The Whittle2007)8] 2185 Zusld 3 WA &
H3 F WA JHPoz SIS e AN £
Ak =3 =AM AEnkg gee]E el
2 Z A ReRAd g3 AHEnE 2715
£33l EEIBIETH

1 A, A AU geplHe dEMYER
=5 Foske $Adl wet FAH fFolF Aole
gE AoE Jehkth A AFA AR (Fz 1)
G £3o] 032:009N/kg ©& B 539 022004
N/kg E #3¢ 021:007N/kg Bt} ¢ & Ag
EEAR=s g

rx o o

3. 2lME Boo| BrjsiRlHsel mE xjeie Tijoje| 2ot

¥ Fo91A

GRE(%9]) B E G g F post-hoc
Fx 1(N/kg) -02:002 -0.0420.01 -0.03£0.01 -0.03:0.01 259
Fx 2(N/kg) -0.06+0.02 -0.06z0.01 -0.060.01 -0.0620.01 162
Fy 1(N/kg) 0.22:-0,04 -0.21:0.07 -0.32=0.09 0.25:0.08 3.016
Fy 2(N/kg) 023006 017:005 02:005 021006 2081

Fz 1(N/kg) 1.37=0.29 097018 1.13£0.24 1.16+0.28 3.226 B>E, G
Fz 2(N/kg) 1.18=0.27 1.010.15 1.02+0.17 1.07+0.20 9%
A COPx(em) 1.42-031 1432026 1.8520.60 1.56+0.39 205
A COPy(cm) 16.87+4.06 16.44+2.03 18.72:2.35 16.35£2.77 1%
loading rate(N/kg'sed) 18521551 670:239 1N2:690  1215:1046 248
COP area(crd) 19:80=10.10 BHIN W5l BK9B 1811

NOTE: B: 1¢] 22o] Frj] E: 29] 920 Frj G 2¢] F¥& vleliy Foj

= T35 =
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Fx 1{N/kg)

o
-a.00%
001
ot
81
aas
1
o
ans
ar
ans
a2

B E G

total

Fy 1(N/kg)

Fz 1(N/kg)
g g 2 E . 1

°

8 0t ¢t ¢

Fx 2(N/kg)

¢

o I | I I
L*]
a3
Y]
oo
.
B E G

total

(KT}
K}
v
"
) I I I
as
B E G

total

Fy 2(N/kg)

Fz 2(N/kg}
b

T2l 2. X|He o2tolEi(Fx, Fy, F2)

T3 FHAANEFz )2 B f3o] 137:029
N/kgo2 E f39 097:018N/kg? G #39
113:0.24N/kg?} HlT3le] o 2 AFHES B,
ZAFHIME B 30| 1.18:027N/kge2 E
3] 1.01:0.15N/kg=t G $39] 1.02:0.17N/kgs
o o & FAXENE(Fz 2 YERT<ad 2>

el F4(COP) sk 94 COPxAlA G #3

o] 1.85:0.60cmE B &3] 142:031cm, E §3e
143+026cmBE ) v & #F9EEE B3, COPyo
HNE G ¢80 1687+406cm= B §39] 1644+
203m, E 438 1872+235emuc} ¢ 2 wWis
B9k COP ®Ae G #30] 782m’'E B 3
©} 19.80+10.10cn?, E 3L 239+7.70cm’ Bt} T
£ COP ¥4 Byy, $73%388(loading rate)
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T4
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total
,.E ™
<
=
&
=
S
o
B E G total

T8 3. x|HgE

B 3] 18.52+1551N/kgsecE E 39 670+
239N/kg-secst G #89] 11.23+6.90N/kg-secHTh
o F&go] ety 3>

R e A=V S )ﬂi“ﬁ__e Rk}

= oA Foishe X g AuvE sjet
tEEE £4517] sl ’é*la‘}%iq-

B d7FaFeM & F URe] -8 Auny
(Fx)e] Wgle MPR=e] Fix|d wet & 2
ole gtk AT A-FAANE(Fy) IH
%2)(COPx, COPy), COP ¥ #(area) & 29l0] EF
e Fgale o5k 3010 M & @
yeldich o]2ig Azl Whittle(2007)0] dykzQl

COPytcml

"
"y
"

total

total

Loadmg ratelNﬂl\[, Lg]

l2|o|e{(COPx, COPy, COP area, loading rate)

Badl N Fy Eutge A3 0% RE1sin
YA B A4 Fye -32:009N/kge.2 ¢ 2
AxE Yehlth ol £ d74AM =5 Fuis)
£ B, E §30] A& o= Fy, COPx, COPy, COP
area7} 22 g VERARL 3o, 1%10] 284S +
gk A] 3% wo] HAHE AR #A st F3t
g Z0)7] I3 7A(AT, o|HE 0133, FF
| 74l we BRAFIF gAE($EE,
2001) Jerd 22 Aztgt

wHE, B dFelA 2910 BEE o]FG) A A
ke e Fubd fxgleq Ao Az A
F gl AlZe] Add taAE 54

o]

55 Fsked oA 71 9A o F
0]7‘]_ -‘—]’@% ANZAAHRE ulgtoZ FH(surface)
& AZsjol e AeE Eudlwm lcGibson,
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1986). 53] AHNALE Hrkele FaF #Hd
COPe] &3|Yel thgh £40] 943 d5S sl
A olg=oj 1 gl=H|(Lee & Lin, 2007), ¥ A7
dME Q=AY Beo] FH QI3 AlAAEeRE
COPs} B BiSlSL 25 G #§380] 718 & #2
Ueldih oz Zde 193 2FEY, 24,
o3, °o]AH(2011)0] Aok} FEEHA = AF
oy Wkl EEYY Zo] Frisln sAHEEY
£Z¢), AHdEel, COP, SH43lA]%, power &
A zlel7} drhe Hast A% A9E B A
Zxpgo 2 Bobgd najo] o|Fojxs AoE A
zZtelo], AAEekgdes AsyS 9% +3FH A
oH&(horizontal shear) 3+ O 715 Ao 4
Edp]=

AT A (Fz 1)9] H3ke 190 o] B
EE 929 Fusz olFske RKE(B)e] 137=
0.29N/kgo 2 71 & #& JERih ol Yy
ol HAHZ AN FHAHEH L FFo] 120% 2t
& ZIYWhittle, 2009)¢} vlws| & o o & kol
o, & d79 H-F uit(Fy)elA ddo] F
7HEE 7189 2o] HEg BAE 1810] Foid
S o FAE 5o AEHe] A AAsEE A
oz gt =3 £ HA G FHAANY
(Fz 2) 9A ZAE REFAR Q&) AAFAlolE
o] o) F-¢-F o] (momentum) FHAdle] F&
A3 A=A A|7]9] Dejj7]E oA st B
Pl Aoz Azt FHREE(loading rate)
< APHA A Ad=Ee g wgddA Hed,
B A4 1A HEE Fukle £8 F 19
$Zo] Fosle] olFde FACIB)7FE ZA U
B AZMEE o & $Zo] HAlEle Fo=
gatgh 53] 29l0] Foiste olFske BF 1
ol R Fui(B)s} vluste FiHoE He 23}
& YePIAT Alzte] AdE G 789 A Al

o rg o Jr

o o4 EU|

zte] 3 E E f¥7 vus & o o 2 Fa&
o] yeht, AdiHoez e AR FHAHR
g o] FHA dsE Re2(HEF AFH,
Huly, 2010) 239 ¥4 Aol Zad A%
2 Alztdnh

V. 88

A7 YEAMgHEe] FoisiRe) nE A
B EEe 245 98 AT, 2
5L FAAUNE(Fz), W-2AHEWE(Fx),
. )3 B8l (loading rate) S+
2413} BAMAIS(COPx, COPy, COP area) &

A2 34 58S WeE AN An oS3 #
2 A5 A3tk

Awgty depHES #4% A7 BE |
A A g zeole AUk AT 3
wetga Bekg2 B 30 E G 37 Hlu
o 7l & g Jehda, AFAHiEe sl
COPx, COPy, COP area & G 30 B, E 83}
Hlasle 71 & g Bach

38 & o 1900 REE Fulsld olEdhs
A%, BeERAR Q8 $48L o AAe AR
Az, 290 olF Al AlZte] AR 7S Byt
AAdo] ZAFE FFYE B, 7lgHold 291 B
E o]F Al 359 EEE Fuislo olFdhs W
o] A& 2o s dodEn MM FF o
g =g B8 guRAe NEy =4 52
TS FEATFE0] o|FAAA AAG)
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<)

=
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