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The Analysis of the Clothing Pressure on Men’s Bodysuit Tops Using
a 3D Virtual Clothing System Considering Stretch Fabric Properties
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ABSTRACT

This study examined variations in pressure on the male upper body while wearing a bodysuit top made
from different stretch fabrics, using a 3D virtual clothing system. The analysis focused on measuring clothing
pressure at specific body points across three postures: shoulder at 0° and elbow at 0° (Pose 1), shoulder at
45 and elbow at 0° (Pose 2), and shoulder at 45° and elbow at 90° (Pose 38). The digital fabric properties
were characterized by parameters such as stretch stiffness (warp/weft), shear stiffness, bending stiffness, thick-
ness, and weight. Fifteen measurement points were identified based on the chest, waist, upper arm, elbow,
and wrist circumferences. The results indicated that stretch stiffness (weft) was positively correlated with cloth-
ing pressure, whereas bending stiffness (weft) showed a negative correlation. Shear stiffness and bending suff-
ness (bias) showed complementary relationships, while stretch stiffness (warp) and bending stiffness (warp) did
not exhibit significant correlations with pressure, except at the lateral waist. The analysis also revealed statisti-
cally significant differences in pressure across the different postures. In Pose 1, lateral chest pressure was the
highest but decreased by 85% in Pose 2 and Pose 8. Posterior chest pressure increased by approximately
109% i Pose 3 due to elbow flexion, while waist pressure decreased by 10-209% in both Pose 2 and Pose 3.
Additionally, pressure at the elbow circumference was highest in Pose 3, highlighting the significant impact of
elbow flexion on pressure. Wrist pressure also increased by 4-16% in both alternative postures compared to
Pose 1.

Key words: 8D virtual clothing system(3D 7FHg2e] A]Z~®]) arm postures(“FA ZFAl), bodysuit(:E G E.
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Hol&z Ag BHOE stk

OfHFE} OIF| AtO|= ZFX| & &gl XA

AFE AT APAE FFA 200 4 A
S Yoz, AR BFA AANE ZAMY
(Korean Agency for Technology and Standards

[KATS], 2021)ellA1 Algste= 200 @4 A9A 3
a4 AFAE AFEsted CLO, Ver. 72 (CLO
Virtual Fashion Inc., Korea) A~ZESo]e] FA
obube} QA AFAE A AF AAE &
SFATh gkl 200 @A Q1A AIFA 9 it
FFHA S (Table Dol AA&REL F+3H
CLO @44 otute} oAl (Fig. ¥ Zth
AAA diH] A7 et B BE FF Al 95
o W3t gAg 98 T e $49de A

{Table 1> Average Body Measurements of Korean Men in their 20s for Drafting Bodysuit Top in the Study

i Measurements (cm)
Category Measurement items

Mean SD
,,,,,,,,, Heght  Setwe W60 551

Bust circumference 98.66 7.70

Waist circumference 78.84 8.49

) Hip circumference 93.99 6.30

Circumference .

Upper arm circumference 35.10 2.89

Elbow circumference 26.60 1.73
______________________________________ Wrist cireumference 1690 101

Waist back length 43.09 211

Waist front length 37.38 2.01

Length Shoulder length 14.60 1.08

Posterior shoulder length 44.20 2.31

Arm length 59.52 2.79

{Fig. 1) Body Images of Avatar Representing Average Korean Men in 20s within the CLO 3D System
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Direction
Posture
Anterior Lateral Posterior
Pose 1
Pose 2
Pose 3

o EHE AHYsAY e A7, Folol
7], A HFE gold AP 2
o] AUAE Aoty IHs T HrE
3l 712 E3(Bailey, Klaesner, & Lang, 2014)%
st dvbAd dA AA 8908 A

olell &4 o) A Zrr 4 FF FOE H

27
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S5 ACE Y, TEA #E 4EE 0%, 0
T2 FES A AR AFsAT w2
Aol M AFE oEet Wt AAS f AAE
o7l B (22 AAAHA ZL ol A

A4 (Pose 1), 17038 455-ZEAHE 0= A
Al (Pose 2), o784 45=-FEXHE 0% A
(Pose 3)2 F+E3IATKFig. 2).

2. Fharmre] MEs Al
HEFE ol A% PHe elfol Holsix

%2 Armstrong?] EUFE ¥ A= (Joseph-
Armstrong, Maruzzi, & Hagen, 2010) 2 A}F&-314
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(a) Bodysuit block pattern

(b) Experimental bodysuit pattern with 90% reduction in width

{Fig. 3> Experimental Bodysuit Pattern
(lllustrated by author, 2024)

3. AlSl 2ICt C|X|E 24 & A, YA kel QAT = (stretch stiffness warp/

weft; g/s?), AR7d % (shear stiffness; g/s), 73,

xﬂi‘:]tjzi];}%?jﬂ;] jﬂ;_@' :::EEU] %:g‘o/f AL, mrelol 2~ wkEke] 317}k (bending stiffness
e T st71 <+ “_ZH Rk warp/weft/bias: g mm?/s?), $7(thickness: mm)
Aspell WIS AREAL RS AFA 24 0TS w poyeight: g/mAsh 23 (Table 29
Ageion ARs A4S 3D A A=A o) gaa ASRe A5e9

CLO Hiel =109 8 B4% Y58 T4 8% (pig. pol 2 998 248 9 A=z W
€ A CLO fbn K& NSO IR 3T gy e, 504 Ae0) 4 v
gEeE S48 IS Eim & Lee, JVRAIE g noje wee e BT oW <
Ad¥ YAd" A&A Fabric 1 ~ Fabric 69 §4 .

) 3 o 5
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{Table 2> Fabric Properties of Experiment Materials Measured by CLO 3D Fabric Kit
. . . L Experiment fabrics
Physical properties (unit) Direction
1 2 3 4 5 6
) , Warp 53 33 23 33 19 29
Stretch stiffness (g/s”)
Weft 11 15 15 30 30 38
Shear stiffness (g/s%) - 34 17 14 16 45 14
Warp 38 23 20 50 22 16
Bending stiffness (g-mm?/s?) Weft 28 27 30 18 10 9
Bias 21 21 10 10 14 12
Thickness (mm) - 0.37 0.64 0.43 0.67 0.61 0.65
Weight (g/m?) - 536.7 653.3 523.3 648.3 913.3 618.3
Stretch stiffness
Warp
60
Bending stiffness Stretch stiffness
Bias Weft
=& Fabric 1
=@ Fabric 2
Fabric 3
Fabric 4
=@ Fabric 5
@~ Fabric 6
Bendir\;s:ft(iﬂness Shear stiffness
Bending stiffness
Warp
Thickness Weight

Fabric

Fabric4

{Fig. 4> Comparison of Digital Fabric Properties for Experimental Fabrics 1 through 6
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Aol & A& dngitt olF EW AL
A7 == Fabric 5)Fabric 3)Fabric 2 & Fabric
4)Fabric 6)Fabric 1¢] £22 AlFAe] A3, ¢
APEEF A EE Fabric 1DFabric 2 & Fabric
3>Fabric 4 & Fabric 5)Fabric 69 £22 4154
o] At} MG EE Fabric 3 & Fabric 6)Fabric
4)Fabric 2)Fabric 1)Fabric 59 2.2 fF940]
=& 545 v A F34EE Fabric
6)Fabric 3)Fabric 5)Fabric 2)Fabric 1)Fabric 4
9] 07 fAAMol 21, JAESZ = Fabric
6)Fabric 5)Fabric 4)Fabric 2)Fabric 1>Fabric 3
o] o7 wpoloAWrEgo Z= Fabric 3 &
Fabric 4)Fabric 6)Fabric 5)Fabric 1 & Fabric 2
o] #£o08 fddol & SAs B FA=
Fabric 3% Fabric 1°] 0.37~043mmE &Y,
Fabric 5, Fabric 2, Fabric 6, Fabric 47} 0.61
~067mm=E FA7E AT FA= Fabric 5
7} 9133g/m'® 7P FANL UwA 2AE,
Fabric 1~Fabric 4, Fabric 62 523.3~653.3g/m”
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2 2AF P 7P 2SS o & ZeE,
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o

1 £ L A _
P1: Anterior bust P6: Lateral bust P11: Posterior bust
P2: Anterior waist P7: Lateral waist P12: Posterior waist
P3: Anterior upper arm P8: Lateral upper arm P13: Posterior upper arm
P4: Anterior elbow P9: Lateral elbow P14: Posterior elbow

P5: Anterior wrist

P10: Lateral wrist

P15: Posterior wrist

{Fig. 5> Clothing Pressure Measurement Points
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AhFig. 5.

FHE 5EY A5 42 IBM SPSS Stati-
stics for Windows, Ver. 29.0(IBM Corp., USA)<
olgdtal 67] 2AME QA AAH 3FF 157

247

1. &g o|=5gf Hlw

3D CLO A" ] ofulelE o=
2, Fabric 1~Fabric 6& Z&3 A3&
2o

Ale] o EqHE AAE P g 4570

=9 A 3

Q)

=
BAE A (one-way ANOVA)E AA &Y
FRAM 7

A AAE Duncan test(X.05 +52)E

EERCETE
adle] UAY B Aolo] G 4w 9

Stk AAE o %
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AFE H ot
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Clothing Pressure by Postures in the Experimental Bodysuits Using Fabrics 1

through 6
(unit: kPa)
Fabrics
Postures Mea;;;et:lem Fabric 1 Fabric 2 Fabric 3 Fabric 4 Fabric 5 Fabric 6 F
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Pl 1673 .19 835b 25 608a 06 1884d .03 | 2308e .16 3245 66 5010.70%**

P2 966c 58 559b 30 472a 16 1416d 31 | 1428¢ 26 2024f 10 1689.74***

Anterior P3| 3846e 96 1496b 70 758a 36 158lc 20 | 4750f 47 22424 24 3800.80%**

P4  2594c 44 852a 43 1050b 23 2580c 65 | 32184 31 5127 41 658530%**

P5 3390b 32 1573a .13 1543a 25 491dc 33 4940c 37 | 79.00d 26 36023.23***
P 2562c 02 1531b 26 442 16 26084 07 | 208le 00 4918f 82 3274454

P7 | 329le 20 1825b 35 1034a 13 2113c .11 | 37.30f 13 298l1d 51 6567.85%**

Poslture Lateral P8 | 3964e 15 1408b .10 7422 14 1636c 08  4277f 42 2490d 15 23764.84%
P9 2908d 40 979a 07 1057b 14 2650c 75 | 4499% 17 5557f 49 995397***
,,,,,,,,,,,, P10 3687c_ 30 1648a .10 1684b 01 4879d 05 5028 .18 75.25f 35 5944389™**

P11 1679 31 8752 45 937b 10 2484d 24 | 2750e 28 4L74f 29 8773.13%*

P12 1279 11 457a 16 45la 03 1498d 04 1374c 33  2296e 08 945483%**

Posterior P13 27.34d 97 13380 81 6492 22 1525c .10 | 3310 .37 1565c 28 1555.12%%

P14 2554c 44 1015b 58 880a 39 2862d 26 | 39.00e 131 5081f 53 201157%*

P15 4589c 39 1830b 44 1716a .11 5272 36 5133d 04 = 8750f 45 20436.20%**
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{Table 3> Continue

Fabrics
Postures Mea;;ft:lent Fabric 1 Fabric 2 Fabric 3 Fabric 4 Fabric 5 Fabric 6 F
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Pl 2006b 20 689a 07 729a 21 2437c 12 2660d 55 | 380le 42 739521%*
P2 1015¢ 37 379a 35 480b 14 1240d 64 1065c .15  228% 129 591.84%*
Anterior  P3 22654 164 1026b 29 67la 25 2056c 97 | 4001f 36 38.35e 23 1452.49%**
P4 2153b 127 948a 46 848a 29 285lc 51 3392d 115 4245 81 153381%**
P5 4203 111 161la 06 1924b 29 57.25d .13 | 5876e 39 8944f 46 13341.39%**
P 1877c 55 540a 17 70lb 05 2430d 44 | 308le .51 4203f 135 220438%**
P7 | 3811f 20 1505b 33 838a .14 1903 04 | 3077 37 27.97d 54  6077.99%**
Poszture Lateral P8 2640b 60 8352 .08 848a 28 2679b .07 | 40.67c .76 4153d 51 5016.85%**
P9 298lc 46 1457b 37 104la 37 3005 110 42694 49 4403e 11 2980.75%**
P10 3465c 24 1663b 07 1462a 24 4675d 94  497de 34 O159f 33 10429.65%**
777777777777 PIl 2054b 76 874a 16 875 .05 | 2786 28 2787c 15 4094d 112 1870.89***
P12 852 19 378b 20 3352 .15 1224d .18 | 1437 23 1756f 53 214166%**
Posterior P13 2241d .16 1344b 41 7.70a 07 1985c .63 | 4249f 157 3436 .64 1452.07%
P14 35454 30 1672b .19 833 28 2892 160 5056f 27 500le 34 3028.46%**
P15 4585 42 1553a .16 17.52b 20 5986d 106 6085 27 9437f 43 16310.91%**
Pl 1697b 39 719a 15 7.36a .17 2291c 35 | 26584 .30 3773 18 931677+
P2 745c 42 327a 10 455b 39 1360d 49 | 13.66d 09 2016e 35 180659%**
Anterior  P3  2458c 42 128b 09 5952 80 2633d 32 | 47.86f 79 2852 116 2167.46%**
P4 3757b 13 1594a 89 1587a 74 37.66b 44 | 4940c 119 6250d 68 2063.63***
P5 3416c 49 17232 .18 1822b 86 5275d 43 | 6272 109 85.18f 99 6380.85%**
P 204lc 81 622a 66 1244b 94 23494 54 | 2028e 34 3894F 50 1561.98%*F
P7 | 285le 41 1262b 48 860a 56 1742 32 | 3274f 10 2565d 58 2352.72%
Posgure Lateral P8 2666b 81 943a 89 920a 07 27.29b 82  4283d 104 4092c 94 1558.81%%*
P9  3769c 59 1570b 63 1153 78 3834c 132 67.45d 186 7443e 196 103252+
P10 3305b 62 17.33a 50 1667a 111 5311d 42 4888c 20 1151le 132 10457.20%**
777777777777 P11 1913b 56 987a 62 1054a 15 2845c 42 2987d 75 | 4390 118 180037
P12 641b 28 318a .18 658b 07 1227c 58 1350d .19 2232 144 557.61%*
Posterior P13 | 295le 121 1279b 58 657a 28 224lc .30 | 49.22f 127 2494d 113 1360.18%*
P14 | 7978¢ 40 3721b 22 2367a 35 5000c .09 | 9202f 8l 6335d 172 5037.73%*
P15 3769c 71 1645b 29 1465a .10 52094 76 | 7917e 81 9624f 219 498395%**
*pC .05, ¥ 01, ***p( 001, Duncan’s multiple range test: a{b<{c{d<{e{f
2A FAA SIAPEE AFAETE 7 WA, A o) &aAl T ¥l He AUt Fabric 1904, o
ATt Y (Fabric 32 7H w2 $=3]), 94} 2 Al va] FARGE AT ESL FANGE
W FAREE 22 AN Fabric 59} AZE7t 7Hd =3, ARTFES) vlojoj anbek
Fabric 6 ©l¢} €2 A3 g3t 78 AT A3 YAPE AR EE M W &
=3 A FARE P @A dErst AL B o]gd Fabric 1 &A1& A&3 B
Fabric 5= 53] FA7Zl 7FF FAS ddolth B 9i9te] A et SAHML S &
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{Table 4> Pearson Correlation Coefficient between Clothing Pressure of Measurement Points and Fabric Physical Properties in the Experimental Bodysuits Using Fabrics 1 through 6

(N=90)
Physical properties
Measurement points Stretch stiffness . Bending stiffness . .
Shear stiffness - Thickness Weight
Warp Weft Warp Weft Bias
P1 -.082 848%* 180 -.044 -.886™* -.300%* 418%* .346%*
P2 -.111 8T7** 024 -.034 -.861%* -.392%* A617%* .255*
Anterior P3 -.064 A485%* T43%* -.025 -.708** 061 182 6827%*
P4 -.066 764%* 220%* -.068 -.819** =250 .338%* 331%*
,,,,,,,,,,,,,,,,,,,,,,,, PS_ M B 03 SO 8T a0 et awe
P6 -.072 818** 181 -.081 -.862%* -.266* 3927 329
pP7 284 .300%* 137 .068 -.540%* 2947 -.030 441
Lateral P8 .004 564** 621%* -.002 =744 -.024 .166 541%*
P9 -.127 137 370%* -.128 - 844 -.184 .336** AT3**
P10 -.105 848%* -.026 -.125 -.831%* -.344%* 450 .208*
P11 -.140 .896** .093 -.046 -.901%* -.383%* AT5** 327
P12 -.136 .859%* 087 -.049 -.861%* -.387%* 432%* 297%*
Posterior P13 -.061 A423%* TT9%* -.008 - 657* 104 162 7047%*
P14 032 A449%* AT5** -.010 -.594%* 024 158 A217%*
P15 -.103 .852%* 161 -.061 -.884%* -317%* 423%* .340%*
* K05, 0 01
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{Table 5> Descriptive Statistics and Results of ANOVA Test on Clothing Pressure by the Posture of the Experimental
Bodysuit Using Fabric 1

(unit: kPa)
Poses
Measurement
Parts oints Pose 1 Pose 2 Pose 3 F P
P Mean SD Mean SD Mean SD

P1 16.73% 19 20.06° 20 16.97% 39 220.602 000%**

P2 9.66° 58 10.15° 37 7.45% A2 48.237 000%**

Anterior P3 38.46° .96 22.65% 1.64 24 58" A2 293.902 .000%**

P4 25.94° A4 21.53% 1.27 37.57° 13 564.842 .000%**
PS5 omO0 3 4208 LI BLIE 49 203674 000

P6 25.62¢ 02 18.77% 55 20.41° 81 199.058 000%**

P7 32.91° 20 38.11° 20 28.51% 41 1397.830 000%**

Lateral P8 39.64° 15 26.40° .60 26.66% 81 822.499 000%**

P9 29.08% 40 29.81° 46 37.69° .59 478.402 .000%**
] PIO 3687 30 346 24 3305 62 103639 000°

P11 16.79% 31 20.54¢ 76 19.13° .56 53.747 .000%**

P12 12.79¢ 11 8.52° 19 6.41% 28 1215.853 000%**

Posterior P13 27.34° 97 22.41° 16 29.51¢ 1.21 82.383 000%**

P14 25.54% 44 35.45" .30 79.78° 40 28438.726 000%**

P15 45.89° .39 45.85° A2 37.69° 71 403.815 .000%**

##%n( 001, Duncan’s multiple range test: a(b{c

{Table 6> Descriptive Statistics and Results of ANOVA Test on Clothing Pressure by the Posture of the Experimental
Bodysuit Using Fabric 2

(unit: kPa)
M ¢ Poses
Parts eas;l:trsnen Pose 1 Pose 2 Pose 3 F P
Mean SD Mean SD Mean SD
P1 8.35¢ 25 6.89% 07 7.19° 15 101.579 000%**
P2 5.59¢ .30 3.79° 35 3.27% .10 100.795 000%**
Anterior P3 14.96° .70 10.26% 29 12.82° .09 140.680 000%**
P4 8.52° A3 9.48° 46 15.94¢ .89 207.319 .000%**
] Ps_ 1573 13 1611° 06 172¥ 18 167703 000%**
pP6 15.31¢ .26 5.40° 17 6.22° .66 859.652 .000%**
P7 18.25°¢ 35 15.05° 33 12.62% 48 260.955 000%**
Lateral P8 14.08° .10 8.35% .08 9.43° .89 171.428 000%**
P9 9.79% 07 14.57° 37 15.70¢ 63 273.999 000%**
PO 1648 10 1663 07 1733 50 11698 002
P11 8.75% 45 8.747 .16 9.87° .62 10.340 002**
P12 4.57¢ .16 3.78° .20 3.18° 18 74.136 .000%**
Posterior P13 13.38% 81 13.44% 41 12.79% 58 1.671 229
P14 10.15% 58 16.72° 19 37.21° 22 7120.032 000%**
P15 18.30° 44 15.53% .16 16.45° 29 99.913 000***

#*p( 01, ***p( 001, Duncan’s multiple range test: a{b{c
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{Table 7> Descriptive Statistics and Results of ANOVA Test on Clothing Pressure by the Posture of the Experimental
Bodysuit Using Fabric 3

(unit: kPa)
Poses
Measurement
Parts points Pose 1 Pose 2 Pose 3 F P
Mean SD Mean SD Mean SD
P1 6.08% .06 7.29° 21 7.36° 17 105.075 000%**
P2 4722 16 4.80% 14 4.55% 39 1.336 299

Anterior P3 7.58° .36 6.71° 25 5.952 .80 11.990 .001%*

P4 10.50° 23 8.48% 29 15.87¢ 74 318.694 .000%**
. PG 1543 25 19240 29 1822 86 65817 000%*

P6 4.42?2 16 7.01° .05 12.44¢ 94 277.806 000%**

P7 10.34° 13 8.38% 14 8.60% 56 49.555 000%**

Lateral P8 7.422 14 8.48° 28 9.20¢ 07 116.470 000%**

P9 10.57% 14 10417 37 11.53° 78 7.183 .009**
I « 16.84° 01 14.62° 24 16.67° 111 17.786  .000***

P11 9.37° .10 8.75° .05 10.54° 15 351.307 .000%**

P12 451° .03 3.35% 15 6.58¢ 07 1425.381 000%**

Posterior P13 6.49% 22 7.70° 07 6.57% 28 51.876 000%**

P14 8.80% 39 8.33% 28 23.67° 35 3243877 000%**

P15 17.16° 11 17.52¢ .20 14.65% 10 568.807 .000%**

#* (01, ***p( 001, Duncan’s multiple range test: a{b{c

{Table 8> Descriptive Statistics and Results of ANOVA Test on Clothing Pressure by the Posture of the Experimental
Bodysuit Using Fabric 4

(unit: kPa)
Measurement Doses
Parts points Pose 1 Pose 2 Pose 3 F 2
Mean SD Mean SD Mean SD

Pl 18.84° 03 24.37° 12 2291° 35 904.250 000"

P2 14.16° 3l 12.40° 64 13.60° 49 16.404 000™"

Anterior P3 15.81° 20 20.56° 97 26.33° 32 385.396 000

P4 25807 65 28.51° 51 37.66° A4 665.632 0007
] P> 91 33 ST A3 5275" 43 789.050 . 0007

P6 26.08° 07 24.39° 44 2349 54 53537 000"

P7 21.13° 11 19.03° 04 17.42° 32 460.323 000™"

Lateral P8 16.36* 08 26.79° 07 27.29 82 843.173 000™"

P9 26.50° 75 30.05° 1.10 38.34° 1.32 157.607 000
PO 879 05 . 4675° 9 BT S £ - N 0007

P11 24.84% 24 27.85° 28 28.45° 42 180.269 0007

P12 14,98 04 12.24° 18 12.27° 58 101.816 000

Posterior P13 15.25% 10 19.85° 63 22.41° 30 394.358 0007

P14 28,62 26 28.92* 1.60 50.00° 09 858.758 0007

P15 52.72° 36 59.86° 1.06 52.09° 76 152.476 000"

##%n( 001, Duncan’s multiple range test: a(b{c
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{Table 9> Descriptive Statistics and Results of ANOVA Test on Clothing Pressure by the Posture of the Experimental
Bodysuit Using Fabric 5

(unit: kPa)
Poses
Parts Measu'retment Pose 1 Pose 2 Pose 3 F 2
POIIES Mean SD Mean SD Mean SD

P1 23,08 16 26.60° 55 26.58" 30 145.366 000"

P2 14.28° 26 10.65% 15 13.66° 09 589.352 000

Anterior P3 47,50 A7 40.01° 36 47.86° 79 306.391 000"

P4 32.18° 31 3392° 1.15 49.40° 1.19 473.898 000"
] PS94 37 87639 6272 109 474536 0007

P6 29.81° 09 30.81° 51 29.28 34 23.940 000"

P7 37.30° 13 3077 37 32.74° 10 1032.608 000™"

Lateral P8 4277 42 40,67 76 42.83° 1.04 12.354 001"

P9 44.99° 17 42.69° 49 67.45° 1.86 750.877 000"
PO 5023 08 4974 B4 A8s® 20 3699 0007

P11 27.50° 28 2787 75 29.87° 75 20.272 000™"

P12 13.74* 33 14.37° 23 13.50° 19 15.080 001"

Posterior P13 33.19° 37 4249° 157 49.22° 127 229.944 000™"

P14 39.00° 131 50.56° 27 92.02° 81 4758.297 000

P15 51.33 04 60.85" 27 79.17° 81 4106.039 000"

#* (01, ***p( 001, Duncan’s multiple range test: a{b{c

{Table 10> Descriptive Statistics and Results of ANOVA Test on Clothing Pressure by the Posture of the Experimental
Bodysuit Using Fabric 6

(unit: kPa)
Measurement Foses
Parts points Pose 1 Pose 2 Pose 3 F P
Mean SD Mean SD Mean SD

P1 32.45% 66 38.01° 42 37.73° 18 229.790 000%**

P2 20.24 10 22.89° 1.29 20.16% 35 20.178 000%**

Anterior P3 22.42° 24 38.35° 23 28.52° 1.16 664.008 000%**

P4 51.27° A1 42.45* 31 62.50° 68 2091.984 0007%**
e P5 I 26 89Ar A6 8518 99 282071 000***

P6 49.18° 32 42.03° 1.35 38.94° 50 190.647 0007%**

pP7 29.81° 5l 27.97° 54 25.65% 58 73.294 000%**

Lateral P8 2490 15 4153 51 40.92° 94 1143.805 000%**

P9 55.57° 49 44,03 11 7443° 1.96 867.505 000%**
e IO T2 %5 OLs 33 151 13 3047328 000

P11 41,747 29 40.94* 1.12 43.90° 1.18 12.854 .0017%*

P12 22,96 08 17.56% 53 22.32° 1.44 55.586 0007%**

Posterior P13 15.65° 28 34.36° 64 24.94° 1.13 742.844 000%**

P14 50.81° 53 50.01° 34 63.35° 1.72 249.494 000%**

P15 87.50° 45 94.37° A3 96.24° 2.19 60.975 000%**

#*p( 01, ***p( 001, Duncan’s multiple range test: a{b{c
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{Table 11) Pearson Correlation Coefficient between Clothing Pressure Measurement Points in the Experimental Bodysuit Using Fabric 1

Measurement Anterior i Lateral i Posterior
points P1 P2 P3 P4 P5 | P6 P7 P8 P9 P10 | PIl P12 P13 P14 P15

P1 1 | |
P2 556+ 1 | |

Anteror  P3 -637* 209 1
P4 -659*  -935%*  -130 1 | !
P5 979** 577%  -610%  -687%* 1

””””””” P6  -696** 126 | 969" o025 -68L™{ 1 L
P7 B47FF  860™F  -159  -.949%F  862%* 1 -273 1 |

Lateral P8 - 554* 297 979 =235  -524* 955%% - 064 1
P9 -366 -910%*  -457 929**  -392 | -345 = -791%*% - 543* 1 |

PO -2 BGOSR SG0T* M0 L 7SR 63 WO SES L
P11 776%* 014  -892%*  -116  .772%* | -893** 391 884%* 230 -626% 11
P12 -.254 586*  896%*F  -544*  -225 827%* 275 934%* 796%F  957%* - 719%* 1

Posterior P13 -898** -796%* 309 852%F  -912%% | 397 -952% 226 652%%  -231 | -530%  -.097 1
P14 -281  -890%*  -545%  899**  -313 -441  -733%F - 625%  990** —.878**§ 296 -.853F  588* 1
P15 435 925%* 399 -952%*% 464 | 293 835%* 479 -986** .801**§ -127  748*F 713 - g79** 1

X5, X 01
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{Table 12> Pearson Correlation Coefficient between Clothing Pressure Measurement Points in the Experimental Bodysuit Using Fabric 2
Measurement Anterior i Lateral i Posterior
points P1 P2 P3 P4 P5 | P6 P7 P8 P9 P10 | Pl P12 P13 P14 P15
P1 1 | |
P2 1 | |
Anterior  P3 - 6671
P4 -410  -718%%  -059 1 | !
P5  -518%* -.180 1
""""""" P6 -530°  -e33* {1
P7 |
Lateral P8 451 -563*
P9 -699%*  720%* 1 |
_____________ PO 3L 629 07 R T S S
P11 095 -.282 498 581% 11
P12 503 765 [EEIRR 7| 60t 1
Posterior P13 013 P . 083 -271 -348 1 -294 353 1
P14 -182 - 630" - 530" Kl 1
P15 -.309 -.425 683%* -288 1 -162 702 -009 -.040 1

* K05, R K01 IR 001
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{Table 13) Pearson Correlation Coefficient between Clothing Pressure Measurement Points in the Experimental Bodysuit Using Fabric 3

Measurement Anterior i Lateral i Posterior
points P1 P2 P3 P4 P5 | P6 pP7 P8 P9 P10 | Pl P12 P13 P14 P15

P1 1 ; ;
P2 -126 1 | |

Anterior P3| 726" 152 1
P4 292 -339  -.598* 1 | !
P5 925%*  -011  -552% 006 1

77777777777777 P6 731 -3 78T BOT a6 (1 b
P7  -953** 010 640* -162  -956%% | - 602* 1 |

Lateral P8 = 857%%  -265 = -788%*  607*  712%* 921%* - 782%* 1
P9 268 | —642%*%  -207 | 673** 099 | 651*  -121  568* 1 |

_____________ Plo468238“5543697**J16552615629411
P11 215 - 448 - 445 971%*  -078 | 768  -083 537* 740%%  650%F |1
P12 200 -434 -485  980%*  -093 767**  -050  520%  724** 636" 990** 1

Posterior P13 500 190 -102  -622% 708" | -152  -584* 157 -349 -910%* | -699** - 695** 1
P14 505 -399  -.690%*  9p3** 219 5.931** =363 75%%  721%% 403 5.938** 941%% - 443 1
P15 - 437 A7 BA4T™*  -977**  -143 | -8B9™* 300 -709%* -712**  -460 | -957"* -957** 506 | -990%* 1

X5, X 01

— 154 —



3D M A2Y BE NEA

e

W B B N A 2916 BE 9y HUSE o) oueh ¥4

{Table 14) Pearson Correlation Coefficient between Clothing Pressure Measurement Points in the Experimental Bodysuit Using Fabric 4

Measurement Anterior i Lateral i Posterior
points P1 P2 P3 P4 P5 | P6 P7 P8 P9 P10 | PIl P12 P13 P14 P15

P1 1 | |
P2 -762%* 1 | |

Anterior  P3 663%*  -233 1 ; ;
P4 465 003 | 958 1 i !
P5 941%*  -821%* 391 156 1 ;
P6  -759%% 424 -907** -838**  -551% | 1 !
P7 757 330 -981%F -922%F  -506 | .930%* 1 |

Lateral P8 QATHF -B9TF BATR* T00%*  804™ | -901%*  -901** 1 ;
P9 524%* -067  970%%  980** 224 1 -830%%  -930%*  748** 1 |
P10 -.046 0362  703**  84d4**  -363 | -492  -597* 231 7947 1
P11 9O2**  -534*  895**  775¥F  7o4%* 1 - gI1%* - Q32%*  g7e**  §O3** 35 11
P12 935%F  629%  -799™* - B45*F  -BI4**F I 905™*  869*F  -958"* - 657*F  -183 | -.945%* 1

Posterior ~ P13 804™*  -415  O71**  885™*  579% | -O54™*  -Q84**  Q38**  Q0§™*  540% | O57** - 899** 1
P14 272 154 887 Q75 - (051 | -748%%  -824%F  541*  937%F  932%F 1 630% -488  778** 1
P15 638%  -805%*  -106 -365 | 845%* | -082 -.012 384 -282  -750%* 277 -435 097 - 546* 1

X5, X 01

— 15656 —
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{Table 15) Pearson Correlation Coefficient between Clothing Pressure Measurement Points in the Experimental Bodysuit Using Fabric 5

Measurement Anterior i Lateral i Posterior
points P1 P2 P3 P4 P5 | P6 P7 P8 P9 P10 | PIl P12 P13 P14 P15

P1 1 ; ;
P2 | -620* 1 | i

Anterior  P3 -470  963** 1 | |
P4 556* 265 443 1 | i
P5 932%% | -377 -179 782 1 |
P6 171 | -768"* -849™*  -509*  -085 | 1 i
P7  -045%%  825%*  GO7FX  -309  -821%F | -411 1 |

Lateral P8 =325 796%F  762%* 369 -185 | -793** 572 1 ;
P9 401 426 599% 977 665** 1 -731** - 141 A72 1 |
P10 -.690** 007 192 -890**  -865** | 389 512 -058 | -832%* 1
P11 527% 192 391 860%* 746 | -570%  -309 259 850%* 802** |1
P12 202 =800**  -815%*  -545%  -024 1 762%%  -423  -719%%  -659** 233 1 -472 1

Posterior P13 895%% - 243 S065  859%*F  g74** | -170  -738%*  -025 749%™  -881** | 740"*  -148 1
P14 650%* 151 344 986"  849** | -548*%  -420 277 952°%F - QI7** | 872" -460  907** 1
P15 T42%* 018 217 963%* .911**§ -447  -536* 172 9047 —.926**§ 868%%  -362  950%*  990** 1

X5, X 01
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{Table 16) Pearson Correlation Coefficient between Clothing Pressure Measurement Points in the Experimental Bodysuit Using Fabric 6

Measurement Anterior i Lateral i Posterior
points P1 P2 P3 P4 P5 | P6 P7 P8 P9 P10 | PIl P12 P13 P14 P15

P1 1 | |
P2 -431 1 | |

Anterior P3| 802%% 808 1 ;
P4 024 -743*%  -553* 1 | i
P5 890**  728**  968**  -369 1 |
P6 | -915"*  -196  -568%  -350 | -715%* | 1 !
P7  -762%* 072 -315 -585%  -474 1 931%F 1 i

Lateral P8 981+ 452 805** 038 907%% 1 -930%*  -773%* 1 |
P9 092 -706%*  -495 996**  -310 | -412  -.640% 105 1 |
P10 773%  -116 281 641%* 466 1 -920%*  -959**  789™*  pog 1
P11 147 -524%  -291 803**  -131 | -471 654%* 192 795+ 636* 11
P12 -582%  -838%* -Q07**  736**  -850** | 321 029 -587%  702%* 006 | 424 1

Posterior P13 875%™ 726%™  Q79%*  -442  977%* | -669**  -421  870%*  -379 400 | -216 | -878 1
P14 403 -.467 -183  911%* 024§ 677 819%™ 427 936**  883** | 787" 440 -.066 1
P15 .899%* 277 637* 255 W5 -927%%  -834%*  936** 307 8717 | 396 -396  689**  605* 1

X5, X 01
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{Table 17) Results of ANOVA Test on Clothing Pressure by the

Using All Fabrics 1 through 6

Posture Type Variance in the Experimental Bodysuits

(unit: kPa)
Postures
Measu'rement Pose 1 . Pose 2 . Pose 3 P P
pomts Mean SD Chzazlgei Mean SD Ch;;?gei Mean SD Che;:ge

Pl 1759 9.02 100.00 E 20.54 11.14  116.77 E 19.79 1098 11251 632 534

P2 1144 5.51 100.00 i 10.78 6.38 94.23 i 10.45 6.02 91.35 216 806

Anterior P3  24.46 14.28 100.005 23.09 12.88  94.40 E 24.34 1344  99.51 .094 911
P4 2570 1452  100.00 i 24.06* 1259  93.62 i 36.49° 1710  141.98 = 6200 .003**

P5 4055 2265 100.00 i 4714 2558  116.25 i 45.05 2491  111.10 571 567
- P6 2507 1394 10000 | 2140 1310 8536 | 2180 1088 8696 754  A74

P7 2496 9.40  100.00 i 23.22 1022 93.03 i 20.92 8.84 83.81 1.385 262

Lateral P8  24.20 13.32 100.00 E 25.37 13.61  104.83 E 26.06 13.57  107.69 146 865

P9 29.42* 17.00  100.00 i 28.59* 1293  97.18 i 40.86°  24.04 13889  4.090 .020*
. PI0_4075 2085 10000} 4233 2623 10388 | 4736 3393 11622 AT 625

P11  21.50 11.66  100.00 E 22.45 11.61  104.42 E 23.63 12.15  109.91 244 784

P12 1226 6.48 100.00 i 9.97 5.36 81.32 i 10.71 6.42 87.36 1.096 339

Posterior P13 18.55 9.14 100.00 i 23.37 12.08 12598 i 24.24 13.79 13067 2015 140
P14 2715* 1516  100.00 i 31.67*  16.00 116.65 i 57.67° 2399 21241 | 23.008 .000%**

P15 4548 2419  100.00 i 49.00 2767 107.74 i 4938  30.86  108.58 180 835

* K05, 0 FF L pC(01 EEEET (001 Duncan’s multiple range test: a<b
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