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ABSTRACT

The Effects of Wearing Functional Indoor Shoes on
the Flat-Footed Children’s of Obstacle Gaits

Min Kim

Advisor @ Prof. Kyung-Il Lee Ph.D.
Department of Physical Education,
Graduate School of Chosun University

The purpose of this study was to help correct flexible flat—footed
children’s walking motion into that of a normal-footed child by looking into
the changes in children’s walking motion patterns, after having flat—footed
children wear functional slippers for 16 weeks. In order to achieve the
research objective, 8 flat—footed children and 8 normal children were selected
as subjects. Flat-footed children were provided functional slippers and were
encouraged to wear them at home or at school as much as possible. Also,
parents and students submitted a written consent that they voluntarily
participated in the experiment. Before the start of the experiment and at the
end of the experiment for 16 weeks, the height, weight, and lower extremity
were measured, and then the subjects performed the obstacle walking in the
prepared laboratory. While the subjects performed obstacle walking, their
motions were video recorded and their Ground Reaction Force (GRF) were
measured. Then, the results were calculated using the Kwon3d XP program.
The calculated results were repeated two-way ANOVA using SPSS 24.0,
and the following conclusions were obtained based on the results derived

during the 16 week period:

- vii -
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First, when functional slippers were worn for 16 weeks for flexible
flat—-footed children, there was no change in the time required to walk
obstacles in phase 1, phase 2, and the total time required to complete the
obstacle walking course.

Second, when functional slippers were worn for 16 weeks for flexible
flat—footed children, there was no difference in the change of toe position of
the swing foot.

Third, when functional slippers were worn for 16 weeks for flexible
flat—-footed children, there was no change in the knee angle of the
supporting foot.

Fourth, when functional slippers were worn for 16 weeks for flexible
flat—footed children, there was no change in the ankle angle of the
supporting foot.

Fifth, when functional slippers were worn for 16 weeks for flexible
flat—footed children, there was no change in the pelvic angle of the
supporting foot.

Sixth, when functional slippers were worn for 16 weeks for flexible
flat—footed children, there was no change in GRF at Event 1(El) (X-axis,
Y-axis, Z-axis), E2 (X-axis, Y-axis, Z-axis) or E3 (X-axis, Y-axis), but
there was a change in GRF at E3 for the Z-axis.

Seventh, when functional slippers were worn for 16 weeks for flexible
flat—footed children, there was no change in the loading rate.

Eighth, when functional slippers were worn for 16 weeks for flexible
flat—footed children, in the change in the position of the pressure center in
the second phase, the X-axis changed, and the Y-axis did not change.

In conclusion, after wearing functional slippers for 16 weeks for flexible
flat footed children, there was no statistically significant difference in the

result value of the kinematic variable, but the variance could be confirmed.
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Therefore, if you use functional slippers that can be easily worn for a long
time and exercise to strengthen the muscle strength around the ankle and

hip joints, Flexible Flat Foot is expected to improve.
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Le dagsuld, 1998). A7) B 7aE S A%, shAA,
B3 gE o] AgRledl 77 A B Al E&A T kAo M A=
B S shAl drkaur, &35, v, Bk, A, 2010). 4Q1 B 54

(cadence)™= 90-110 steps/min H+ &R 1.1-1.
A g drA Zolk 0.1m FrHA

st7h A= AR BEeyo] A
B Al #om ol Al AAFTA A5l g
A FHLTE Al vE F 5HL

2
o] Aty et Feje] W2 ol yehdti($-AE, 2016).

Collection @ chosun



wHetaol oals AR 2% 1836 Weber d Aol ol&] A7F Al2HE QL
om, RIYFIIE A4V, FA47], FHAAAR st B st tHWeber W,
Weber E, 1836). ©] Aol oo x ALg¥w 194]7] Marey9}t Vierordt:= 7|
427 29 griFEwY AuE w8 BAs 7E 08 dTAERE v
714 =98t HREAS A% 3ttt (Marey, 1873; Marey, 1895). o] % x}3t
A o g FheE o] &3 33k A B g o] o]Folxon 1 AFAE
2+= Eberhart, Murray, Winter, Perry”} tH#%o]al o] six5& HEe] &5 3
Behs Adsted A 7ldstdt 2 E Murrays A4 2 A4
3ol 545 A5t dewd B st A Ao FEFgFE FAD A7 AE H
7FEar 1 tk(Neumann; 2004).

1. 3o &

HPF7]e oA 7k Aol g 7]139] f5-o weba 94771 (Stance Phases) 2t
#771(Swing Phases)® w73 + dom 34 529 5Ad we AF+E7]
(Weight Acceptance), ©@3F# ##](Single Limb Support), 3F*¢] 2 & (Limb
Advancement) 2.2 &3t F7)o] wEtaA <28 4>9F o] §FVIE AR
T Atk

Divisions of the Gait Cycle

CEEST
(Gait Cycle)
Azt F217|
(Stance) (Swing)

A FZ427| EREEE EEEE
(Weight Acceptance) (Single Limb Support) (Limb Advancement)

<29 4> RAF7] FE(perry, 2006)
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BAFI AN DA 60% AEE AAS 3 0 JFom wol AHe|
=

AASL Qe 717e gudt, AAEs Ao olFsd dod 37 o]
b ol dojubm spxe] kF2g ) b, AEHARD Mol g FHETH(AA
S5 2006). A|Wol wo] ©i= FAtol| wmEkA AFFE7eE G AAA VR EH
g F Ak AsT %]m@gnAwmmwﬂfiﬂﬁﬂﬂﬂﬁﬁﬂ%ﬂi

L

}ol
=
(@)
o,
(@)
Q
5
(@)
<
Ll
>
N
X,
fitl

A5, 2011). AsF87le THEA 27

e to.
LR BAE ] & WHEyE dojuted SHAE Aoz Yol o]Eo I3l
g g

el HA }L ahA o
2 o

= =
2 olsd F U=

)
)

Fr
‘h,—
Jrap—!
)
\r
&

Initial Contact Loading Response Mid Stance Terminal Stance

27| H217| eS| 47| 22122

7H4:0-2% 23 37|(GC) P4 0-10% 23822|(GC)  £44010-30% E==22|(GC)  7H4° 30-50% 2 =2[(GC)

<9 5> 4747 EHF(perry, 2006)
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Ea@ﬂ‘]oﬂ A §A e 40% AEE R EH 9= dho] ubrlel okpiRo]

ANRRE $5 BB Avel B GAa] A7Ael ]

AE 7IZHE oudie) sl o] A& Al AR Yol o9& o] F
oA WAl o] w = F2 ] weEtA %7]F7Zb7](Initial Swing), & 7]+

Zt7]1(Mid Swing), 2717t

Aol A 7t S s 3R A4 der adds
s7F dojun] FaAgM = WSEaS T8 I ’6‘}71] A 55 2006).
A7l Adsks Sk 74 HoAdes A * &

15 59 =99 AlTs AXAA 4

1= shA o] EHEAE Al g7 A
Aoledt oluAE B&HoR ol&ste] AWl B& FTHIE s "Eu(Hwnl

2020; AA %5 2006, Neumann; 2010).

H
=
K3
=
2L

o

N

2Z7| (Swing) ; 12| 9] ZI5H (Weight Acceptance)

& ‘_‘ A } } _}
IV ok
)-of - g ‘\
1711 1 i
L
Initial Swing Mid Swing Terminal Swing
- 07'7f 2715242 LR =7 c>'7*7|
7H4:50-60% EH=I|(GC) 744 60-70% EH2I((GC) 714 73-87% 2;F7|(GC)  7rH: 87-100% E3H57|(GC)

<Y 6> F72F7] B F(perry, 2006)
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Tl E B

2.

| Ho R uiyo] B3 sl JaFs F

Al A o
R R R W4

o
L

RA Ew e

FTH2008, & =).

o el

A=

% 9

AEAQ Holls B

0
M

of theh A

AT, AFE, 2014). B3 F ol

9]

ol

o
ol
B

5, 2009).

e

o2 wal sdo] Vepd

)
pul

ERS

o
o

0
o

0

B
B

1734 +=

o

oy
il
M
Nfo

Jo

28700 m = Aol glom 9] F-ejol wEbd =

&

I

gy

A =5 (forefoot), &= F-(midfoot), = 5-(hindfoot)

O

3

Wl EA ko] o

2=
= o

B ok A 2 F (longitudinal

B A AZopA7F FUAA FEE FAGORA wutge] dEH = F

arch)

_EH

_’|4_
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%= (Normal
b Aol = 9 M=
S wo = oFE A Zo}

2019). W=

st o

S

FA]

A

=
AEE

ol 90%

[e]

LN
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=13
°©

13], 2010). K3 A]
7ol tH(Milani

iRt
I

oA

o
A

B354

=

uro
=

1995; -84 5, 2004).

job
i
~H

]
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i
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o
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el
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’

B WA o]
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, 2008). ©] A
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[e)
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<E 1> UWE OF Avaadte] 9ud AASHAF A

Qg ARG A%em)  AZF(kg)  BMI ’(};‘3 ngf)")%
AP =1 10 135.0 46.9 25.7 72.7 21.8
W2 8 134.0 40.1 22.3 714 214
WY =3 11 140.0 40.3 20.5 75.2 225
HE =4 11 1345 32.3 17.8 72.2 21.6
AP Z£5 12 152.0 43.3 18.7 85.3 25.5
HH =6 9 141.0 475 23.8 77.0 23.1
A7 10 138.0 40.7 21.3 73.0 21.9
W8 10 140.0 42.0 21.7 74.8 22.4
M£SD 10.1£1.24 139.3+5.81 415276  21.4£256  75.2+4.47 225+1.32

%2> WYE 1§ Aroadaie] dud AASHEA A7)

QR A" Aem)  AZEkg  BMI *(ZL’)“ é}x(‘i?;()%
ARG = 10 138.1 495 26.0 73.8 22.14
HHE 2 8 136.1 39.8 215 725 21.75
A =3 11 142.7 40.8 20.0 76 22.8
A 4 11 138.8 34.8 18.1 74.1 22.23
AP 5 12 158.1 45.3 18.1 874 26.22
HE =6 9 143.0 49.3 24.1 77.8 23.34
Hy =7 10 141.0 425 21.3 74.3 22.2
AP =8 10 143.0 445 21.7 75.6 22.6
M=SD 10.1+1.24 1426%6.76 43.3x494 21.3t273 76.4%4.71 22.9+1.42

Collection @ chosun

_20_



i3> AN a5 AR ek AAE4AA AF)

Qg4 ARG AAem)  AF(kg  BMI ‘(ZK 3”(];;;3)0%
=1 12 149.0 415 18.7 88.2 26.4
352 12 151.4 38.0 166 86.3 25.8
%3 11 152.0 43.0 186 90.3 27.0
454 10 146.0 35.2 16.5 85.4 26.82
%5 11 143.0 43.9 21.5 83.1 25.6
Ad%6 10 154.5 45.1 189 90.0 27.0
AET 11 148.0 39.2 179 87.7 26.3
44%8 11 150.0 41.2 18.3 89.2 26.7
M=SD 112075 1492+361 40.8+327 183:156 875t247  26.4%053
<E 4> RS O AR durd AASACA A

W AP Aem)  AEkg  BMI ”(};L? ’3*?‘0?30%
341 12 155.2 49.0 20.3 91.1 273
3452 12 153.4 385 164 876 26.2
4453 11 156.2 44.7 183 92.1 276
3454 11 151.3 380 166 87.8 26.3
=5 11 147.2 46.9 216 855 25.6
=6 11 159.0 447 17.7 92.0 276
AT 11 152.0 42.1 182 895 26.8
4458 11 154.0 44.1 186 90.8 272
M=SD 112046 1535+353 435382 184175  895:2.33  26.8:0.73
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B. 47 W& = AEA

2 A= <29 10> Zo] 54 KBl FAHG B4 ]|l Gait AnalyzergE %
3l 409 AW JAS JdYE FAE wAES ¢ FAYS 338 FA-T 3

& 11]41%—% A (Normal foot) 1Eo 7 HH 3}
1657+] 7154 AUss #ZeA1zom guel o
NS F JEE Vs AU F ZuE AFske] A 8AZE oA 71 A
&

AZE2 FEE I Aol A 7] 53k

oX,
o3
ofN g
r o
Ho
[N
[4\"
o
o
il
o
AL
rlr
ol
o
fd
el
o
_EL
4N
N
B
o
\S)
2
>
i)
=2
_>L
OEL
=

"R 2530 AdS 25 Ads stk 7AlAQ Ao daks < 11>

A A8k H

Gait MA L LA ®&

oo ¥ 3 4 oINS

<% 10> HE A =A
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Gait Analyzer H3l 2

YR A SHY

YOiE 2ol 2=(12h

t

.
o
e

HEE ¢

YUE 2l 2= (2%

ol |
Bt

Eol
= T

Kinu

A

1%} 27 H]@ =4

<Y 11> a4 Axk
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C. 243 =7

X

pu

>

AN AR )
w84 g, B2

6572 TRET ol
<1 12>k o] w5

.

- HoiE EOl2H: txIF2l 30%
A ‘.{g’g’”l sawolHE najstel

stxlZol 2% =3

<" 12> el E B A wjA =

2 za EEEL!
Computer MulticaptureControlle LG(korea)
Camera MotionMaster20 Visol(korea)
Control object ControlPointBox(1mx1mx1m) Visol(korea
Force Plate form AMTI AMTI(USA)
A/D converter VSAD-101-USB-V2 Visol(korea)
Foot Analyzer FA-48S Techstorm(Korea)
MOtizrflt;ZiniS Kwon 3D XP Visol(korea)
- 24 -
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1. B3] A< B4 A2 (Gait Analyzer)

(FEA2E Ao mA A B 9o 54 A gule] x5 g
= HBANE Bate] ma A JUBLE 34 oFWIE THSE ), ¥E
of 4% Aol vlolHE A%, PC 58 b5d 2ZES|ClE o] ate] &
st e,

<Y 13> B 4G B A2
2. 9EF A

Ao E R AleE G4 AH = AT H U 7 H @ (Motion Master 200)
6l E At&3ste]l B A Fellas e 548 FYGsiAanh =A< 1/500%,
Zhelgte] = 29 100Z 4 (100Hz) 0.2 A AT Zhvlete] 9x+= <
d 12)% Zo] BAA £S5 7IFLoE 15m AP & ¥, 2m Ao FF A
W2, 2m Aol FE T diZAdel Zhz 2vi e JhHle}, T 6] sl E

CEERIE LT

l

e

3. A HHky =4 A

el & B AbEH Awurg o] =4 AwWuke 7| (AMTI ORG-6, AMTI)
=13

2015 AHEEFlaL, AR 100HzZ s AudE )= x, y, z A5 3
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oy

4. o} G2 1/t Xd ¥HE7| (Analog/Digital converter)

B

el

olo

Aol mago] A

il se#kst =

9|

AMAF= FAolv. A/D ¥g7]o] ¢

gl

HAE drz i

1=

o

PN
T

2ol ofsf ejsA o

A

Joll A% a, &4

K

B9 7]

HE

!
)

zel

K
ol
e

X

gl ARS- S A

L
1o

254 #H|(Motion analyzer)

EK

2ZET

Kwon3D XP

-
L

Aol we A o

o)

Ty
el

o)

6. =X AH|

e 23 A = %A 2=5(VSAD-101USB,

Visol, Korea)2 A}

< F29 2t¢] LEDe

S7F 7155, FAlel A

Hl A]
N

glo] Bl 6ufe] il &

5]
=

b eso] AAgu e Fxb o] Fojzit.
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D. AAZEA]
1. BAE RE3 2 AAEA T4 FE3)

<OE 14>¢F Zo] FAA Hxste w2 AE A9 9% dhdel =
oz fxst ¢ TAH 55 A T F FAA IEHA F 12719 FAA
cAHE FE3} stk JAEEA

Evans & Abdelnour(1983)¢] A5 & o] &3} T

N
MIo AN

o< L

Z4=(Body Segment Paramenters)+= plagehoef,

ol nao] W AEAL 495 FFS X%, AFE FFES YE, 74 P

73072 A 3519t

_27_

“Collection @ chosun



<29 15> Ak vk AR

A& = (Anterior Superior Iliac Spine, ASIS): Right/Left
) & ¢]=’33}(Lateral Condyle of Femur): Right/Left

2] ¥}(Lateral Malleolus): Right/Left

U #}(Medial Malleolus): Right/Left

712 (Toe): Right/Left

%37 2] (Heel): Right/Left

S Ok D=

2. Fl= By 3344 HE AL

ZolE Bl g EAdAE A R dARE TR Hxel sxE AA
Abdel-Aziz Karara(1971)¢] €23 M3 (DLT : Direct Linear Transformation
method) & ©]&3te] 329l HEE Attt o] =(Noise)E Al 73H7] 918t
A E3 ¥ (low pass filter) WP o R ~X Y sl on Aok Fu4= 6HzE
A3t tH(Ford 5, 2003). A5 tigh 3 €3t (smooting)+= Kwon3D XP Z &1

L EREE
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[e)
= ©

SPSS 2209 A Z=

1
RN

A7 Az

=

AIZE QIS A A]

z‘ﬂ_

R o] o

Sk

A1 (Repeated
=

S

ojp

a4

Fadet ol foaEe p<l0590 A

HIERE

Two-way ANOVA)

_29_

Collection @ chosun



2

Z_'

A.

Lok

o)
=5

1. 28 A%k

o

) S

V.

3}

a. 1598 AT 227

A7 23}

165719) 7154 Qs Fgol e BPZI} PPEe] W AN 20
grel s <E 63 gom, AuE F§ FYel wE 1F 7 AolPd
AR ol PR A= <E 7> 2k
<3 6> 715 AUg #ZE f5el o 15 AR 28 A WS (unitt sec)
}\] ] _ -
o= AR (M+SD) AR (M+SD) H3hEF(A)
=D
AP =(n=8) 43+.06 A43+.07 -.00+.01
A4=(n=8) A7+.06 A48+.04 .01£.02
A 45+.06 A45+.06
06
05 T T
7
04 /
03 - /: B A (pre)
v At Z(post)

02

01

HEZ(n=8)

FEFin=3)

“Collection @ chosun

<29 16> 158 AAE 52 A7F W}
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<FE 6> #o] WHF| 15w AAL At M= AP 43secoll A A

A3secZ °F - .00+.01lsece] W7t glolow, A= AFA 47secol A AME

<E 7> 7154 Al A8 frel WE 1FW AL 2847 2ol 1A

source A= 3t Al 3 F-value D
Al 1 1.125E-6 .001 981
15 1 014 2.158 164

Al w155 1 000 057 815

<& >3 Zol am 3 7l AWE FE el WE 1= AR 284

ko] zpol Al A= AL (AR Z AR Tl F=001(p=981) 2.2 23 Aol 7L §l=

O ek, asgSI Gd)Abelol i FR2158(p=164) 2 23 Ao 7}

T AoE YEhth B S A TF Aloldll d3Ag BakE §le A

WERTH(F=.057, p=815). AFAH o Z HAGZo JleA AUzt FH8o] 151
"

22 AIZE WMste] S mA|A

N

.

S

5

o
fru
N

d

52
50
)

<E 8> 7 AWist 2 el e 2= AAPY AR W3St (unitt sec)

Al A _
o= ] AL (M+SD) A} (M+SD) H sl 2F(A)
hER
A = (n=8) 50+.03 50+.08 -.00+.05
4= (n=8) A7+.03 A44+.03 -.03£.00
A A8+.04 A7+.06
- 3'] -
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o7

0.6

0.5

04 -
B A (pre)
0.3 - &
v A= (post)

0.2z

01 -

HEH(n=8) g Fin=8)

< 17> 25 A AT A7 E st

<E >F o] AHZ 23 A QA ZFE AFH S0secoll Al AFF- S0sec®E 7
o] MalalA| ki, AAEL AlA AT7secol Al AFE 44secE °F -.03+.009] W3}
@S YERAT

source A= A F-value D
Al A 1 .002 708 414
5% 1 .020 9.631 .008

Al =15 1 .002 b87 456

=

<E E 7154 Ads #FE fel w2 25w AR A ARk zbel A
Aol e AFAIAT AFF)S F=708(p=414) 02§23 zol7b ¢l
Ve, 2EEHESR AAE Alolo5)S F=9631(p=.008) % 9]
A Ao vewth 28y AlAS 259 desE 29 fle A
W UH(F=587, p=.456).

AnH oz A= AAY 2eAFe HAFFHLS Ao Wiyl gldoy AN
F& AP R AFS7E 9RRE o] Fobxl 2o g e AR 1 Aol 7b 0.03sece]

A S B e Rl e

rr

Aoz
o] 7}
= v

e

o

flo

N
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c. AAE AA LA

165719 7154 As Fgol me AYS3} P4H A5 AL AA &
7

=

<3 10> 7154 Adst #Zg f5ol o2 AAE AA A.AIZF M3 (unit: sec)

Al A _
o W gamssy) | as0assD) SERT
=2
A% = (n=8) 94+.05 94111 -.00+.06
7%= (n=8) 94+.08 92+.06 -.02+.02
A A .94+.06 .93+.09

12

i -
08 —1 —/
06 +——1F | — —— B ARE{pre)

04— %— % “ AbZ (post)

<E 10>3 o] HHF H= Axk A 5l= AFA 9dsecol]
AL Y4secE ©F -.00+.06sece] W3IlFS YElW O ANSHLES AFA 94secoll
A}E 92secE oF -.02+.02sec] W3lES EFW

A
o

E 11> 7154 Adist F8 fF5 2 AXE AA AQAZE 2ol AA
source A= A F-value D
Al A 1 002 387 544
I 1 .001 071 7194
Al A« 1E 1 .001 188 671
- 33 -
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<E >3 2ol a5 3 71sA Ausk #E el mE Aol AN AM = Al

F=387(p=544) 0.2 2]t Zol7} §le Aoz Yelwta, 52 F=.071(p=.794)

2 Y Aol7t gl BoE YErwTh Ed A HI aFe] AeAE e
e Aow U tHF=188 p=671). 23Aom AR 75 Ast Z&ol
AA QA zE Wstel 43S m XA Tt

<3E 12> 715 Adis) 28 f5e 2 1= e 9% WskXE) (unit: m)
/\] ] - -
o= AR (M+SD) AFE(M+SD) H 3 (A)
A5
H = (n=8) 03+.04 04+.02 01£.02
A4 < (n=8) .04+.05 .01+.06 -.03+.01
A A .05+.08 02+.04
01
0.08
0.06
0.04 7
002 — — , )l = A (pre)
% % A A . AbE(post)

-0.02

-0.04

-0.06

HEF(n=8) BEFin=8)

< 19> 159 e 9142 WskXE)

<E 12>8 o] MYE 15w B 94X WMEXKZ)E A 03molA AHE
04m= °F 01£.02me) Wwe vewon, FA4ES A 0dmolA A Olm
2 o - 03+0lme] WAL
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<3E 13> 715 AUE #ZHE fiel wE 19w e AA(XF) ZolH A
source A= oA F-value D
A A 1 .002 1.717 211
I 1 .000 115 739
A x5 1 .004 4.005 .065
<} 13> ol a1 3 71 Adist 7'%*% ol w2 Aol HAANAM = A A
F1T17(p=211) 0.2 F& Hol7h gle Ao e, 25 F=115(p=739)
Z fFY3k Aol7t gl AoRE YEryth g Vdﬂr a9 HAexAE 59
S Aoz YENGTHE=4.005, p=.065). AFH oz 1o o] F-(X35) A
Wl HHPFo Wl A Bk, A Lﬁ% 04mel A 0lm=z ¥37F 3]
Atk e gle Aoz e
b. 159 && XA (ZF
16732 7154 AWst Zgo e AT A 15 E 9
A3hZFH) e <E 14>9 2o, Ayst 24 #F 0 1§ 3 Fo|AAHS 9%
ol A A= <3 15> 2
<E 14> 71 AUE ZE Gl mE 19d HE 94 Hel(ZF) (unit: m)
}\] ] - -
o= A (M£SD) AH5-(M=£SD) W sk ((A))
H¥H = (n=8) 36+.04 .38+.05 02+.01
A= (n=8) .38+.03 37+.05 -.01£.02
A A .38+.05 .38+.15
0.5
0.45 T
04 T T
oz 1 MR / | - /_
025 —— — / — / W AFE(pre)
02 — —/7 --—/— AP S (post)
015 +— = / E— / S
01 +— — // E— /—
D_DZ | | ///{27 | %_
HEHE(n=s) A Z(n=s)
<Y 20> 1= FE A WsH(Z=)
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<} 14>9} 2ol AHFHFO] 19 HEe
38m=E  °F .02+.01me =7t o, A
oF -~ 01+.02m9] 7 A3t}

A Wsl= AR 36moll A ARS-
Z2 AbA 38molA] AFFE 3TmE

o
AN X

<& 15> 7154 At FE& fiol wE Al EEAEZE) Aol A

source A= oA F-value D
A A 1 .000 179 679
I 1 .000 078 784

Al 15 1 .002 1.439 .250

<GE16>¢F o] V1A Adist #ZE fFel] wmE Aol AlMeA e F=179
(p=679) 0.2 F3F Zpol7} gl AL R Uehwkil, 15 telle F=078(p=784) %
Fog o7t gl Aoz yebych Ee AlFY a5 dus 2y
Aoz YERGTHF=1439, p=.250). A ¥
B Q)R RS A)E 19 HolA HE S
go] MR & Ao LERRL

c. 25 TE AARKXF)

165°71] 715573 AWst 2ol wE dAgSa A5 2= e 9 st
(XF) zele <& 16>7 #Zom s 7
AT ol FEY A= <& 17> g

<E 16> 7154 AUS HE ol whE 25w T A% WskK®)  (unit m)

e N gmomssp) | As0sD) SEEN
19 = (n=8) .04+.03 .03+.02 -.01+.01
474 (n=8) 02+.06 -.00+.05 -.02+.01

A .05+.08 01+£.04
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< 03m
o -00m=

{post)

=

L

AFE{pre)
L v A

AR 0dmell A A}

-

1.

=)

=
=

& A 02mel A A

KX

BYF (=)

il

I

9%

=13
=

=g)

HE(n
e

al

15

<29 21> 2=
3}

3}

0.10
0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06

2 ¢ -.01x.0lme
02+.01m¢]

oF _

=

O

A

17> 7]

<#

0| O | >
| MDD
S|
O
Sle|wolw
T TS| N
>R
I | D~ |
.3
|| =
(&} NN K]
SIRSHRS
—
i
Q
O |n || ]
S| — *
3= | M |zn
n —_—
)A

= AA

Fol A Aol A

Fol we x

&
Fol7b Qe Ao vk,

I~

3}

F=2.506(p=136) =

o

=
pEIR

1

°
il

Aol 7}

Aow Jeprhr

-

9
hul

F=7144(p=018) 2.2 9]
<]

o

-

go] 259

wr
o

—

!
ze]

Jjo

Nir

el

o

1.838, p=.197). A#}A o =2

)ell A

=

=

$1A WMsh(X

Mﬂ
il

Gl

N

il

1
1o

| Ae(5A) Aol

X
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<E 18> 7154 Auist g friell whE 25 2 99X WskZS)  (unitt m)

Al A _
[y 1 A (M+SD) AFF-(M+SD) 3} 2(A)
o
A3 = (n=8) -.37+.03 -.36+.05 01+.02
4= (n=8) -.37+.03 -.36+.05 .01£.02
A -.37+.04 -.36+.05
030
020
010
0.00 7 7
010 — —gé— —//— A (pre)
// _/ » A= (post)
020 7z [ / =
-0.30 —%—
0.40 T
-0.50
HEZ(n=8) HgZEin=8)

<Y 22> 27 Wb Q)] WEHZE)

<E 18>3 Zo] HEFo 25 TE fA WMIHZF)= AP -3Tmol M AR
-36m= °f 01+.02m¢ Wstds yetdlen, AAHS AP -37cmel A AL
-36m= °F 01+.02mo] W3}FS VEFTH

<& 19> 7w Ak 2SS el whE 2w e HA(ZF) Aeld A

source A= 3t A F-value D
K| 1 001 863 369
& 1 5.669E-6 002 964

Al 3 L5 1 ATATE-5 027 871

<HE 19>9F o] aF 7 7S AU Fe §5Fo 2 23y W 9 xHs)
(Z%) Aol Aol = AlH F=863(p=369) 2% o3 xfol7} gli= Ao el
A, TFS FR002(p=964) 2 odt zbolvt e Ao® UERst Fgk AlA
= g Fahe Qe Ao® YERTHE=027, p-871). AatHon Mg
sl 2-go] 25 g A MBHZF)o FFE vIAA g

3

M
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<E 20> 7154 AWE ZFg f5e] wE AAE B2 Zhe o] W3H(unit: deg)
Al A _
4= 14 AP (M=SD) AFE-(M+SD) w5} 2 (A)
m
A Z(n=9) 164.78+5.96 163.46+4.54 ~1.31£3.99
A3k (n=8) 166.30+1.94 164.70+3.10 ~1.60+4.72
= ) 165.54+4.35 164.08+3.81
17200
17000
168.00 T

166.00 . _. l )
wm &owes & om
16000 +— ,—%%7.: _/

—= N %
HE I = [ E

BBZin=) BT (ng)

B A (pre)

» ME(post)

<Y 23> AAW F5 7w W)

<E 2057 o] WHEe] AN FE AR W AW 16478degN A AL
163.46deg= °F - 1.31£399deg®] W3S YEFHOn, A5 A 166.3degel
A AFE 164.7degZ °F - 1.60+4.72dege] W =S YEFWHTH

<E 21> Ve Adst #ZE fiol wE AR FE AR AolHA

source A= A F-value D
Al 1 17.086 1.786 203
15 1 15.240 .604 450

A A« T1F 1 160 .017 .899
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3l
=

Al

1

T

F=604(p=.450)

)

Fo1 437 ol M

=

A

Apol7b (= Aoz uEhstal,

}

k)
pal

1

ke)
pi

9/]
Ao w JEhgthF

[e]

F=1.786(p=203) 0. % <]
T

=

I~

JJo

017, p=.899).

-
L

AAZ w8

Hr
Gl

1

4. NH 2 AAE

o

o3
oF

w3k &

&
Al A

0

JJo

A

22> 7]

<3t

1.19+.19
-.31+.02

A 3EHA)

(M+SD)

<
T

15.57£4.95

16.80£2.54
16.18+£3.85

A

17.11£2.52
15.75£3.94

AL A (M+SD)
14.38+4.76

[
_

AL 14.38deg ol A1

AFEl(pre)
» AF= (post)

=
T
-

L

ikes

Uellon AAS5e A4 17.11degoll A

)
Z)

BEZ(=3)
L A

=12
=

S

¥

EFin=3)

1
i

4

<9 24> AA 2 AR

=8)

25.00
20.00

(n

15.00

0.00

A

=
=z
;()6]—_,_

el

ke

15.57deg® ¢F 1.19+.19deg @]

kel
T

A
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A7

<3 23> 7154 A

16.80deg = °F -.31+.02dege] Wet=S YEIT

st 28 o wE Al 2 AAT wm AR Aol A
source A= oAl 3 F-value D
A A 1 1.537 812 .383
I 1 31.221 1.108 310
Al #T1 1 4503 2.380 145
<3 23> o] 1 3F V1A AU #FE fe mE Aol A = AlAE
F=812(p=383) 2.2 2|3t zto|7} gl Ao= Yl 152 F=1.108 (p=.310)
2 frofgk Aozt gl AS=E UERETh E3 ARy 79 AEAE e gl
Aoz YU (£=2.380, p=.145). Aoz AHZ] 7|5 AuUs g9
174 2 & ALz Wgtel ges XA ggrta Ay E
5. Al E 2 A AT Fut HAALZ A3
165312 754 Adlst 28 mE HPKY FAF AlE 2 H5 AAE
ZHE ALY Apol= <3E 24>¢F Zom Auyst A& fFo wE 15 1F Aol
HAAES 93 o] A A= <xE 25>9 2}
<E 24> 71557 Auigt 2E 5ol mE Al 2 AT =R AAE sk (deg)
/\] el - -
L= AFA (M+SD) A (M+£SD) W 3k (A)
H¥H = (n=8) 9.65+4.40 8.19+2.86 -1.46+1.54
A4 (n=8) 12.50+£3.95 12.58+3.81 .08+.14
1 A 11.07+£4.30 10.39+£3.96

- 4'] -
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18.00

16.00

14.00

12.00

10.00

5 A (pre)
8.00 -+

» A= (post)
600 -

400 -
200 -

0.00

<HE 24>¢} Zol HAFZY AHAF A 2 HAS AAYE =W
HH = ALA 965degoll A AFE 8.19deg®  ©F -1.46+154deg®] A3}k
om AAE AbA 1250degoll Al AFE1258deg® 9F .08+.14dege]

=
<3 25> 754 Adigt A& fFel wE A- 2 AAT Zuk HA Aol A
source A= o A F-value D
Al A 1 3.796 764 397
I 1 104.788 4.374 .055
A H 15 1 4.654 .937 .350

<3 25> Fol a7 I 7l st FAE fiel e AelAAdAE AlA
F=T64(p=397)0.2 §°3 o7} §lE Aow yeya, a5 F-4.374
(p=055)2 Felst 2pel7h gl oz vepueh = A 5 &
e Qe Ao® UERGTHE=937, p=.350). A7H o2 APE] 754 Ay
st Zgol AF 29 FHZF AAL Zuk AAZ wiste] o}
A H

Y
%
N
o

o
o
lof
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<G 26> 7ed AWiEE 28 el mE AR 1 AAek HskXS)  (unitt N/kg)

A A _
i 1 gamsp) A (MESD) W)
o
H¥ = (n=Y) -.00£04 -.02+06 -.02+02
A= (n=8) .02+.02 -.01+x06 -.03£04
ZA .01+03 -.02+06
0.06
0.04
0.02
0.00 .
0 T
0.02 A% A&l {pre)
-0.04 " AbZ [post]
-0.08
-0.08
0.10
HEZ(n=8) HEF(n=8)

<2H 26> AA 1 AR |Ek(XS)

<E 26>Y o] HHF AlF 1 - AWnkg e Ay
- 00N/kgoll Al AFS- - 02N/kg® °F - .02+.02N/kge] ¥
2 AbA 02N/kgoll Al AFS - 0INZ 9F - .03+.04N/kge] W3} =S YER
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<E 27> 71 AUsE 2E frhel mE AR 1 A E(XS) Aol A

source A= 37 A F-value D
Al 1 .009 4.454 .053
1F 1 .003 728 408

A A1 1 .001 348 565

<3 27>3 3ol IR\ X 7Isd Azt A8 el mE AolHAdAME AlA
F=4.454(p=.053) 2.2 1ol ztel7h glis Ao = Ul o), 1 wistake] mjn]stgith
OFLS FETR(p=A408) 2 odk ztolvt gl Ao® vl wEk Al HY 189
daAg aabe gl AoE YERITHEE348, p=56b). Ao s HPSe] VA
AUisl 2go] Al 1 o AAvtE(X%) Hsle] JIS mX|A| ekgkria At

N o

<E 28> V1A Adist g el mE AR 1 ARk Wsk(YS)  (unitt N/kg)

Al A _
4= 14 AFA (M£SD) AL (M+SD) H 3} 2E(A)
=D
H % = (n=8) 00+.05 05+.13 .05+.08
A= (n=8) ~01+11 05+.12 06+.01
2 A ~.00+.08 05+.12
0.20
D.15
0.10
0.05 / 7 7 7 =
oo | L1 e
-0.05
-0.10
-0.15
HEZ(n=s) H4Z (=)

<" 27> Al 1 ARk EsH(YS)
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<FE 28>3 o] HAFH Al 1 9 AwHnkel(YS) HateE AR 00N/kgoll A
AFE 05N/kgZ °F .05+.08N/kge] W3S velllon GgEHS AR - 01N/kg
o 4 AFS 05N/kg® °F 06+.01N/kg®] W3a}&S vheRdIT

source AH = A F-value D
Al A 1 026 4.291 057
s 1 001 .065 802

Al A L 1 000 072 792

<3 20>9F ol aF 7 7IsA AUzt FE fredl mE Aol A A= AlA
F=4291(p=057) 0. % 9%k #fol7} fle Ao Yehwkil, 15 F=065(p=802)%
Folg Aoyt Qe Aoz vyl md APy aFe A45ds ave §l
T Ao YERYTHF=072, p=792). A¥H oz #AHF 7|54 AU 2§

=
of AlA 1 o At (YS) Wtel &S vAA dokrta diEn.

I

>

c. A1A 1 AERH(ZF)

165778 7154 AUs 2ged mE HFG S A4
(Z%) W= <3 30>7 zon, Az =
At ol A= <HF 31> Pk

<E 30> 71eA AWt ZE fel whE AR 1 AERE i sk(Z5) (unit N/kg)

Al A _
4= 14 A (M+SD) AFZ-(M+SD) 3} (A)
m
HHE Z(n=8) 66+.12 64+.11 -.02+.01
4= (n=8) 73+.14 79+.15 06+.01
A A 67+.12 71+.15
- 45 -
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1.00
090

0.80

070

0.60
0.50 H AR (pre)
.40 » A= (post)
0.30
0.20

010

0.00

<3 30> o]l HAZ AlH 1 o AwdtE(ZF) W= AR 66N/kgol A
AFE 64N/kg= oF -.02+.01N/kg®] W3HS YelWow, AHJE2S A 73N/kg
ol A AFSE 79N/kgZ ¢F .06+.01N/kg®] W3leS e

<E 31> 71 AuE ZE 5ol o A 1 ARk (ZS) Aol A

source A= oA F-value D
Al 1 .004 242 .630
15 1 .089 4.258 .058

Al 15 1 .012 745 402

<E 31>3} 2ol AF 1 15A AU HE fRel mE Aolggd e A
F=242(p=630)2.2 F2|3 zol7} gl ALl = e, 152 F=4.258(p=.058)
2 Fol@ A7t gl RO uehgth £d Agw 189 4548 wns 9
= Ao® UehdTHF=T45, p-402). ARAow AREe] 7154 s ol

AT o] A Wnke(Z25) Wstel &S vA A fdvta drgE

A
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<3E 32> 71578 Auist A8 frel mE AR 2 Adeke skXS)  (unitt N/kg)
a]

e 1 aaes) A}3-(MSD) SERTY
A% % (n=8) 11+.08 08+.12 -.03+04
A% (n=8) 09+.11 15+.05 06+.06

A 10+.10 11+.10
0.25
0.20
0.15 T 7%
0.10 . %/_
?% % A (pre)
T 77 BN / T YA (post
e % | 7%
-0.05
-0.10
BHF (=) B4 F{n=s)
<F 20> AlA 2 Awnke WskXS)
<FE 32> Zol WHEF| AA 2 o AW ((XE) W= AR 1IN/kgoll A
AR 08N/kg 2 °F —.03+.04N/kg] W3S vEbllon, 435S Abd 09N/kg
ol 4 AF 15N/kg® ©F .06+.06N/kge] #W3}ekS vbepdic

Al

<% 33> 7|54 Adlst ZFE& fFFo mE AlF 2 AR|nE(XS) Aol Hd A
source A= oA F-value D
A A 1 .001 .203 .659
A 1 .006 437 519
Al 1 1 .014 2.049 174
<3 33> ol aF b V1A AUE ZAE el mE Aol A A= AlA

F=203(p=659) 2.2 o]3t ztol7} gl Aoz YElyil, I35 F=437(p=519)=

o3 Aol7k Qe Aoz Yebgth 3 Al ¥ a5 Hag g gl
Aoz YEGTHF=2.049, p=.174). ZHH o2 HPFZ] 7|54 AuUst z8o] A

A 29 2 Awnkey Wt FEE vAA kvt AR En

59
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e. A1A 2 AARH(YH

N

<E 3> 7154 A 2 f5ol wE Al 2 AEdke WsKYS) (unitt N/kg)
}\] 3| - -
4= AL (M+SD) AL (M+SD) W3l H(A)
w
HE = (n=8) -.24+.09 -.39+.21 -.15+.12
A= (n=8) -.16+.20 -.26+.21 -.10+.01
A A -.20+.16 -.33+.22
0.10
0.00

020 7
-0.30 “V é A
2 T %

A (pre)
_0.40 ~ v ALE (post)
-0.50
-0.60
-0.70

B E(n=5) HHF(n=3)

<9 30> AR 2 Ak WS (Ys:

>

< 34>9F o]l HHE S AlH 2 AWRkE(YS) WEE AR - 24N/kgoll A AL
-39N/kg®2 °F -.15+.12N/kge] W3atgS yeElyorn, A4S AR - 16N/kgol A
AFE - 26N/kg® ©F -10+.01N/kg®] W3}#S vheRWTH

o
L

<E 35> 714 AvE e v BE AR 2 ARN(YE) oA

source A= Al F-value D
A3 1 124 4.669 049
1F 1 .089 1.866 193

A A 155 1 .007 .266 614
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<3 3> ol aF 3 71 Adlst FE el mE AolAAdAME AlA
F=4669(p=.049) 2.2 {123t |7} = Aoz YElgal, 15 F=1.866(p=.193)
2 frefg a7t gl Ao w JEhETh 13 A Y 1F] AE5AE g3 gl
v AoE YUEHTHE=266, p=614). ARAoR AHF] V)5 AUzt 2o
AlA 29 A HnkE(YS) Wt J&S v AA] Edrhar At

LI

f. AH 2 AERE(ZF)

o A 2 o A
3 ] ©
=

(z%) Wsle <xF 36> Zow, AUt 2Fg f4o g 15 I AolAAdS

<E 36> 7IeA AdE 8 fel e AR 2 Auee #sKZE) (unit: N/kg)

Al A -
oy ] A}7L(M+SD) AL (MSD) RERY
=
A = (n=8) 6.93+.48 7.07+.46 14+.02
4= (n=8) 7.04+.75 7.01£.37 -.03+.38
A 6.98+.61 7.04+.40
9.00
8.00
7.00 1
o
6.00 - —
el / AR (pre)
400 -
/ » AP (post)
3.00 - .
1.00 -
T
HEZ(n=8) & Ein=8)

<a® 31> AA 2 Ak WskZF)

<3 36> o] HAHF AlH 2 o AWdtE (zF) WstE AFA 6.93N/kgol A
AFS T07N/kgZ 9F 14+.02N/kge] W3l&s ety on A4S AFA 7.04N/kg
ol  AFE70IN/kg®E °F -.03+.38N/kg®] W 3lzS et
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< 37> 71 AUEE 2E frhel mE AR 2 AERE(ZS) Aol A

source A= A F-value D
! 1 .023 .086 774
1F 1 .005 .017 .899

A A% L 1 061 225 643

Ao 2 YEPGUTHE=225, p=643). A¥H o g HHPZ V|4

A2 o AR (Z5) Wbl JEFE vAA fsdkvha dEE

°

g. AA 3 AERE(X=)

<G 38> 7w AWE 26 el whE AR 3 Ak XS

) (unit: N/kg)

Al A _
e ] APAM=SD) AFEMSD) | WS
H\
A% = (n=8) .60+.24 A1+.17 -.19+.07
474 (n=8) 67127 o0+.17 -17+.10
A A .64+.25 A5+ 17
1.00
0.90
0.80
070

ARl (pre)

B | _é/: % A E{post
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<FE 38> o] AHFo Al 3 9o AWNtE(XF) W= A 60N/kgoll A
AF$ 4IN/kg= 9F -19+.07N/kgd] WSS Yeldl o, A4S A 67N/kg

o| A AFE 50N/kgZ ¢F -17+.10N/kge] W 3#FS eI T

<3 39> 754 Adist 2§ fFe mE Al 3 XHEnkg (XS) Aol A
source A= 3 A & F-value D
A1 A 1 .263 15.926 .001
% 1 .052 637 438
Al * 15 1 .000 .009 924
<E 39>9F o] 17 1 7164

g

3 Ast 2E f5l AFol A
o|gt Aot = Ao® YEla, IF

2 Fog o7t gle oz YEyth B3 AJFT 1

1

= oAM= AlA
o

F=15.926(p=001) &

< F= 637(p— 438)

=
o]

Ao 7 YEPGTHEF=009, p=924). AyH o7 HHPZO
A 3 o] AHEukE(XS) W3l ke x| A

L e |

h. A1 3 XHEEE(YS)
1673Fe] 754 AUst ZF&d e AFGSI G5 Al 3 2o A unkg
(YZ) A3 <E 40> ﬂgtﬁ AWe Zg FHo wE a5 7 ZFolHAS
et ol WA A <3F 41> 2ok
<3 40> 714 AWE ZE f5d wE A" 3 Aedke Wsk(YS)  (unit: N/kg)
Al . _
o= AR (M+SD) AR (M+SD) W3k (A)
m
H¥ = (n=8) 1.69+.18 1.73+.42 04+.24
A= (n=8) 1.81+.36 2.04+.42 23+.06
A A 1.75+.28 1.88+ .44
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3.00

= A (pre)

% AbS(post)

HEZ(n=g)

<19 33> AA 3 ARk A
< 40>3F 7ol HHEZF AJH 39 AWukE(YSE) W= AFA 1.69N/kgoll A
AFF 173N/kg 2 ©F 04+.24N/kge] WS Vel o AdEHE ALA 1.81N/kg
|4 AFSE 2.04N/kg 2 F 23+.06N/kge] W3l=S e ATH

<E A1> 71eA Ads A fel we

source A= oA F-value D
Al A 1 135 2.197 160
I 1 .358 1.735 .209

Al =15 1 .066 1.072 318

<E 41> o]l Iw T 71 AU
F=2197(p=.160) 2.2 238t x}o]7} §
2 Fo3k 2ot gl Ao e

1

= Aoz YENSTH(F=1.072, p=.318).

Al 3 o] ARt (YS) Wistel] 933 vAA &2

3 g Aol wE Ao Pl E A%
e L, z%% F=1.735(p=.209)

i A48 mahs 9l

Zo] 71% Ahet F-gol

- 52 -
)Collection @ chosun



1653ke] 7154 AWsl zHgo w2 AP A AJH 39 AwHdrE
(z%) Wste= <3 42>9F o AYst 28 {5 g I2F I AolHAS

<3 42> 75 AWEh FE el mhE AR 3 Ak WekZ=)  (unitt N/kg)

Al A _
4= 1% A (M+SD) AR (M+SD) H 3} 2 (A)
htl
HY % (n=R) 11.24+.43 11.08+.38 -16+.05
A= (n=8) 11.07+.68 11.78+.52 71+.16
A A 11.15+.56 11.43+57
12.50
12.00

1150

I A (pre)
» ME(post)
1050 +— HE—

1000 —#

550

HEF (=)

<3 42>9F o]l AHF] AJH 39 42 AEnke W= AFA 11.24N/kgoll A
o A= AbA 11.07N/kg

<3 43> 71 AUEE FE el mE AlA 3 ARRE(ZS) Aol

source A= 3 1 A F-value D
A1 A 1 621 2.508 136
1% 1 554 1.872 193

AR * 155 1 1.503 6.069 .027
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<E 43>F 2ol i b 7154 A A8 fFol wE Aol A A= Al
F=2508(p=.136) 2.2 {rolat 2to|7} Qi Ao VeI, 18-S F=1.872(p=.193)
2 frod zol7t gle Aoz vehdth a8y AR 215 dsAg gie
UE Ao B YERSTHE=6.069, p=.027). A3} o
AlZ 3 o] Aanke(z3) Wale] 9 S n ot Agdd,

fru
<)
o
I
1o,
~N
ofr
oX,
>
£
ot
By
oo
o

et

165 7ke] 7154 Ads o] ohE WREs ggEe] Halg Wl <u 44>
of gom AU g Fro] WE IF O AolARL AT ol dABEA A

=
<% 45>¢} 2}

<E 44> 7154 AUst ZE F5o wE 25kE W3l (unitt N/sec/BW%)

Al A -
o= 14 A (M+SD) AFE(M+SD) w5} 2k (A)
m
A = (n=8) 52.51+25.92 55.27+28.23 2.7642.31
342 (n=8) 71.89+15.38 71.66+22.97 ~.23+7.59
1 A 62.20+22.89 63.47+26.26
100,00
90.00

® AP (pre)

» M (post]

BEF(n=s) U F(n=s)

<9 35> Hate W3t
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<E 44>9F o] HHFHO R W3lE ALA 5251N/sec/BW%ol Al AFS
55.27N/sec/BW% = ¢F 2.76+2.31N/sec/BW% <] W3S el on AAEZL

AL 71.89N/sec/BW%ol Al AFE 71.66N/sec/BW%E  ¢F -.23+7.59N/sec/BW% 2]
WS UERICH

<3E 45> 754 Adist ZE fiol mE Fakg AoldA
source A= 5 o A F-value D
Al A 1 12.861 292 597
I 1 2558.968 2.385 145
Al % 1 1 17.902 407 534

<3 45>9) o]l 1w T 7eA AU #ZHg
F=292(p=597) 0. 2§98t =}o]7 %

F gle Ao= Yeiyka, 152 F=2.385(p=.145)
2 fo% Fol7t 9 Ao vehgvh @ ARS g9 A
S Aom JEGTHF=A0T, p=534). AF4H e Anxel /)%

o O 71

1653 71578 Alst 2go we AFSI G5 25 A#E COP

(X%) Wshet Aol <E 46>% gow, st & FFol 4 IF 1k Aol
AR A <® 473 2

<& 46> 71578 AUsE FE ol wE 2= AR COP WskX )

(unit: m)
Al A _
= 14 AFH (M£SD) AFZ-(M£SD) 3} (A)
m
H¥H = (n=8) -.03+.02 -.01+.00 .02+.02
474 (n=8) -.02+.01 -.01+.00 .01+.01
A A -.03+6.91 -.01+.00
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.00

-0.03 AbFpre)

© AP = (post)
-0.04

-0.05

-0.06
HEZH(n=8) F&F(n=8)

<ad 36> 2= A AT COP W3l (XF)

<E 46>3} o]l HAZKI AHAF] 29w FHEF A A e COPX=) W3}
= #AYE Abd -03mol A AFE -0lmE 9k 02+.02me] WEHS UErdon,
AAZE AFA -02mol A AL -0Im=E ¢ 01+.01me] WHE=HS e

<HAT> 71 AUEE #FE 5ol mE 25 A AT COPX=) kel A

source A= Al F-value D
Al 1 .002 6.486 .023
% 1 5.745E-6 .026 874

Al 15 1 .000 1.328 .269

< AT>I Zo] I 3 Ve AWEE FHE el whE Aol AA M= Al
A F=6486(p=.023) 22 o3t Aol7k Q= Aem  yEhwa, au2
F=026(p=874)= o3 #ol7} gl Aoz veytth 3 A3 259 4
- 2= jle Ao® UBEWHH(F=1.328 p=269). Ad¥Aow HAP=H 7]

57
$4 AvE Fgo] 23w AW COPXE) WEd wale] Ja-e w4 gk
EE LR )

b. 27 A AT COP W3HY=)

167719 7154 Avs g0l mE APF FPEe) 25W 4% COP(Y
%) WA Aol <E 47 gom, S H§ fFTol wE 1F 3k Aol

A
AW R Avks <E 49>9 2k
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<E 48> 71573 At ZE friel e 25 AR COP MsHY=)  (unit: m)

Al A _
Sz ! AF (M£SD) AF-(M£SD) LR (O
=l
% = (n=8) .08+.03 08+.02 .00£.01
8 &% (n=8) .06+.03 07+02 01+£.01
7 A 07+.03 07+.02
012
0.10 T

0.08

0.00

“ A Z{post)

BEF(n=s) B H(n=3)

<® 37> 2= A A COP WY )

<E 48>3 o] AHPE3 AAE] 23 A AW COP HsHY:)E #AF=
AR .08moll A AR .08m=  °F 00+.0lme] WS YEtHon, FAEH Abx
06mo Al AFE 07m= ¢F 01+.01me W3S ey

<3E 49> 7]eA Adst A& whol o 25 XA COP(YS) 2ol HA
source A= Al & F-value D
A A 1 9.456E-5 097 760
15 1 .001 1.156 .300
A A *1E 1 .000 110 145

F49>9F o] 1w 3 Ve AWEE e 5l mE AolaAdd = AA
F=097(p=760) 2.2 {23 zol7} 9l Aoz Yela, I2HF2 F-1.156(p=.300)
2 FolRt Aol7k gl Aem yEhuth =3 A a5 dEEE 2 8l
= Ao YERTHF=110, p=745). Ao #AREe Vs AWs #Eel

A5 COP WisteF Wstol] ks A dghrtal Argent
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