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An Analysis of Compression Wear Designs and Structural Elements
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Abstract : The aim of this study was to provide compression wear manufacture brands with information needed for prod-
uct development. 8 tops and 7 bottoms from widely recognized compression wear manufacture brands were selected, and
their product structural elements were analyzed, too. The results showed that most compression wear designs were
applications of cutting lines designed considering muscle movements of the human body. The average number of cutting
lines for patterns and designs were 14 for tops and 15 for bottoms. Different colored material was mainly used on the
top for areas that require ventilation or high movement during sports for tops, and for areas that require muscle and joint
support during sports for bottoms. The functionality of top materials were found to be stretch, muscle support, moisture
absorption and high speed drying, warmth and ventilation for tops, in order of frequency, and stretch, muscle support,
moisture absorption and high speed drying, and pressure for bottoms, in order of frequency. Tops were cut in the direction
of the lengthwise grain, and bottoms were not only cut in the direction of the lengthwise grain, but also in the direction
of the crosswise grain and bias for many products. Tops consisted of an average of 13 organically connected panels, and
bottoms consisted of an average of 18 organically connected panels, which was analyzed to improve functionality. The
average clothing surface area stretch rate was 85.7% for tops and 70.0% for bottoms, indicating that bottoms were

designed to have higher strain rates compared to tops.

Key words : compression wear( 2Z 2] 4 9] o), design(t] Z}<]), product structural elements(A] & -4 8 4~), functional
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Fig. 2. Flat showing product measurement indexes for tops.
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Fig. 3. Flat showing product measurement indexes for bottoms.
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Table 1. Product measurement categories and methods for compression wear tops

Category Measurement method
1 Shoulder width Horizontal length between left and right shoulder edge points.
2 Front width Horizontal length between front armhole middle points.
3 Back width Horizontal length between back armhole middle points.
4 Chest girth Twice the horizontal length between the armhole bottom points.
5 Waist girth Twice the horizontal length from the side line to the point on the thinnest spot.
6  Hem girth Twice the horizontal length between the side line end points.
Horizontal 7 Neck width Horizontal length between the left and right HPS.

mee{lsrllrir::lent §  Upper amihole girth aTI\;;ig the horizontal length where the armhole bottom point (mark) meets the sleeve folding line at a right
9  Folded sleeve width Horizontal length of sleeve width when gore under armhole is folded towards the bodice.
10 (gl?:izt())it(:l}; amhole length Length of straight horizontal line when gore under armhole is folded flat.
11 Zg\?:ﬁi);ll)ow amhole length Length of straight vertical line when gore under armhole is folded flat.
12 Sleeve hem girth Twice the length of the sleeve hem.
13 Shoulder slope Vertical length from HPS to the horizontal line from the shoulder end point.
14 Armhole depth from HPS Vertical length from HPS to the horizontal line from the armhole bottom point.
15  Waist location from HPS Vertical length from HPS side line to the point on the thinnest spot.

Vertical 16 Front bodice length from HPS  Vertical line from HPS to the front bodice hem.

mea;Lg:)r(nent 17 Back bodice length from HPS  Vertical length from HPS to the back bodice hem.

18 Front neck slope Vc?rtical length fronT the middle of the horizontal line that connects the left and right HPS to the front neck
middle slope location.
19 Back neck slope Vc?rtical length fron} the middle of the horizontal line that connects the left and right HPS to the back neck
middle slope location.
Other 20 Sleeve length Length from the shoulder end point to the sleeve hem.

HPS : High Point Shoulder
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Table 2. Flat showing product measurement indexes for bottoms

Category Measurement method
1 Waist girth Twice the horizontal length between the two waist end points.
2 Hip eirth Twice the length from the point 18 cm down from the waist band end point of the front
P& crotch line to the point where the line meets the side line at a right angle.
Horizontal . . Twice the length from the point 2.5 cm down from the crotch point to the inner leg line,
3 Thigh girth . . - .
measurement to the point where the line meets the side line at a right angle.
index . Horizontal length of knee width (middle of length from under waistband to trouser hem,
4 Knee girth .
knee design standard).
5 Trouser hem girth Twice the length between the two trouser hem end points.
6 Horizontal inseam gap length Horizontal length from center front line to trouser hem inseam.
7 Total length Side line length from waistband to trouser hem.
8 Inseam Inside length from crotch point to trouser hem.
Vertical 9 Front and back waistband height difference Difference between back and front waistbands from center front.
measurement

index

10 Front crotch

11 Back crotch
12 Waistband height

Center front length from waistband to crotch point.
Center back length from waistband to crotch point.

Vertical waistband length.
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Fig. 5. Frequency of compression wear cutting lines.
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Table 3. Compression wear manufacture size standards and prices

Size name (%) Number of sizes (%) Price (%)
60 50.0
30 60 50.0
o 0 333
Tops % . l Sy 16.7
5 0 & & & &
° . . : s s s &
Other 3 sizes 4 sizes 5 sizes é;“P 55@ ésf'é) 69;9’
o ES) §- 4;9‘
50
50 o s 391
50 30
40 2 17.4
30 10 a3 a3
Bottoms 20 0
10 N & o
& < <
. i i i i & & e“’@é «969
S M L Other 2sizes 4sizes Ssizes  6sizes 7 sizes @6 @6\ ‘96& A d;PA
I @ &
~ ~ Vv
Table 4. Manufacture size range and standard sizes according to brand
<Tops>
. Chest girth (cm)
Brand  Number of sizes 70 75 80 85 9 95 100 105 110 115 120
A 5 T ™S w—
3 —— ee— |
c 4 L —
D 3 e ——— |
E 4 ————
F 36 ———— S—
G 5 : § S—
H 3 —— ‘ . i
H Moain size (M)
<Bottoms>
. Waist girth (cm)
Brand - Number of sizes 0 75 80 85 9 95 100 105 110 115
A 2-6 : : H i H :
e s # i i i
B 3-4 : : : : : i
— ; ; :
¢ 33 — 5 5 §
D 45 E § B i i i
B 3 A B S N
F 3 R — P
G 24 J s T R R R A B
H 3-6 o —
I 25 ——
z9] W95 Yepd Adoltt, ole 7IEEYE VIE0E A o|ZF Ftsle HAlert ool A= 68 ecmitE =
F Alel2E HEshs HaAlle=r) thitel AL AAlE 76 em't AE 109 em7A] F83shs Ale]z HAE AAsHL UAXL

B FAE 124 cm7iA] 831 Alo)= W92 AAET U
3 90~100 cm7} 7HE “}o] A2vEl 919tk zF Hal=d 7]
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Table S. Location and trends of different colored material on compression wear

Category Color (%) Area (%)
20
15
0 324 10
5.3 5.3 5.3
30 235 s I 26
Tops S R o 118 0
. & & & & @
& & \b & ‘\0 Q& Q,'b(‘ @
v\é\}. ~o°§- (_}(\o‘\' C .@‘(\ . ,b&‘ & ‘a\z
N &
BK-GR BK-BL BK-BK BK-RD YE-BK GR-BK Other «° &
&
60 57.1
50
40
30
Bottoms 2

Code: YE: yellow, NV: navy, WH: white, GN: green
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Fig. 6. Compression wear function types.
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Table 6. Sewing methods of compression wear tops
Category Neckline Armhole line Side line Bodi(l:;;::tting Bodice hem Sleevlci:nzstting Sleeve hem
N 8 13 9 12 12 7 8
ISO Number ISO Number ISONumber ISO Number ISO Number ISO Number ISO Number
Seam  ISO No. 1.01.01 4.01.02 4.01.02 4.01.02 6.02.07 4.01.02 6.02.07
= —HH— —H H— —H H— —t== b —t=
Frequency (%) 38.1 722 100.0 75.0 67.6 389 50.0
N 8 15 9 16 11 15 15

SO Number 605 ISO Number 607 ISO Number 607 ISO Number 607ISO Number 406 ISO Number 607 ISO Number 406
Stitch  ISO No. 3 Needle 5 Thread 4 Needle 6 Thread 4 Needle 6 Thread 4 Needle 6 Thread 2 Needle Bottom 4 Needle 6 Thread 2 Needle Bottom
Coverstitch Coverstitch Coverstitch Coverstitch Converstitch Coverstitch Converstitch

Frequency (%) 47.1 833 100.0 100.0 61.1 100.0 93.8

Table 7. Sewing methods of compression wear bottoms

Category Waist Center front and center back Side line Inseam Leg cutting lines Trouser hem
N 23 22 19 19 20 23
ISO Number ISO Number ISO Number ISO Number ISO Number
Seam  ISO No. 7.03.01 1SO Number 4.01.02 4.01.02 401.02 4.01.02 6.02.07
I —H H— —H H— —H H— —H H— — ==
Frequency (%) 478 77.3 78.9 78.9 80.0 65.2
N 23 22 19 19 20 18
ISO Number 406 1SO Number 607 ISO Number 607 ISO Number 607 ISO Number 607 ISO Number 406
Stitch ISO No. 2 Needle Bottom 4 Needle 6 Thread Coverstitch4 Needle 6 Thread 4 Needle 6 Thread 4 Needle 6 Thread 2 Needle Bottom
Converstitch Coverstitch Coverstitch Coverstitch Converstitch

Frequency (%) 39.1 100.0 94.7 100.0 100.0 78.3
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Table 8. Average compression wear product measurements Unit: cm

Category Mean  S.D.
Shoulder width 382  3.110
Front armhole center 326 2452
Back armhole center 344 2921
Chest width 389 4531
Waist width 329 4761
Hem width 372 4590
Horizontal Neck width 161 1350
measurementsUpper sleeve width 140  2.126
Folded sleeve width 10.6  1.632
gore. under armhole length 75 2291
Tops (horizontal)

gore‘under armhole length 68 0751

(vertical)
Sleeve hem 8.7 1958
Shoulder slope 42 2048
Armhole length from HPS 183  5.500
) Waist location from HPS 40.7  3.461
me;gzrrtéiimsﬂont bodice length from HPS 635 3.858
Back bodice length from HPS 64.5  2.900
Front neck slope 8.1 1.672
Back neck slope 24 0853
Other  Sleeve length 63.0 3473
Waist width 294 2825
Hip width 36.8 2.013
Horizontal Thigh width 19.0 2.746
measurements Knee width 162  1.250
Trouser hem width 104 2.097
Trouser leg angle 19.0 3.871
Bottoms Total length 86.1  3.238
Inseam 64.6  3.764
Vertical glr;)fzi :ll(i back waistband height 34 1325
measurementsFrom crotch 255 5304
Back crotch 268 5722
Waistband height 39  0.624
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Table 9. Average size and contraction rate of main compression wear
product areas

Nude body Sample  Contraction

Category (cm) average (cm) rate (%)
Chest girth 95.6 717 18.7
Hem girth 94.9 74.5 21.6
Armhole girth 42.5 37.5 11.7
Tops
Upper arm girth 30.5 27.4 10.2
Elbow girth 26.2 21.1 19.5
Wrist girth 15.4 17.3 -12.3
Waist girth 81.8 58.7 282
Hip girth 95.0 73.5 22.6
Maximum thigh girth ~ 57.9 38.0 344
Bottoms
Knee girth 37.6 325 13.7
Thigh girth 38.1 23.4 38.6
Ankle girth 214 20.3 53
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Table 10. Surface area of compression wear top patterns according to area Unit: cm
Category P1 (Short-sleeved) P2 (Short-sleeved) S Cl C2 U N1 N2 Mean S.D.
Neck band 131 198 - 133 76 - 140 92 128 42.546
Front bodice 1510 1817 1578 1972 2286 994 2089 2081 1791 415.717
Pattern Back bodice 3067 2183 1557 860 1602 1779 2030 2948 2003 734.482
surface Side piece - - 858 1441 229 606 1074 783 832 411.491
area Shoulder - 149 123 - - - - - 136 18.546
Sleeve 1507 2108 2601 2279 2582 1852 2435 3360 2340  556.265
Total surface area 6215 6455 6717 6684 6774 5232 7767 9265 6889  1188.528
Body surface area 7150 6821 8259 8044 7833 7515 9143 9554 8040  937.424
Contraction rate (%) 86.9 94.6 81.3 83.1 86.5 69.6 85.0 97.0 85.7 8.399
Table 11. Surface area of compression wear bottom patterns according to area Unit: cm?
Category P (¢} Ul u2 S C N (Bermuda length) Mean S.D.
Waistband 240 235 256 208 241 - 305 247 32.281
Front leg 2571 3136 3057 1663 2178 2113 1196 2273 708.748
Back leg 2526 3321 2391 2272 2210 2710 176 2230 979.308
Patern g4 piece - - - 581 480 1156 1933 1038 667.077
surface
area Inseam - - - - - - 260 - -
Sole - - - 354 - - - - -
Other band - - - - - - 34 - -
Total surface area 5337 6691 5703 5079 5108 5979 3903 5400 868.606
Body surface area 8285 8442 8320 8466 8093 7781 4590 7711 1396.297
Contraction rate (%) 68.1 79.3 68.5 60.0 63.1 76.8 85.0 70.0 9.082
gk A3} Table 10, Table 113} Fo] vepsitt. ele] 4 Table 12. Example of compression wear product disassembly
PAL A ol9lelle BT 105 amfe] 4 A ]'015(95)%]0"—‘— Brand Flat Product disassembly photograph and
B3l A WA 2 2jo)E Bl 7 Mo He N name pattern layout
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Table 13. Cutting direction of main compression wear parts Unit: % 3.3.4. 7 Zkojo) <)%t siel Wy
Area Lengthwise  Crosswise Bias Table 14, Table 15= 40t ®F A QAP LE 7Fo =
Front bodice 714 28.6 7P e ogh A ste] Az ddole] HEAE 24 4
Back bodice 66.7 333 Folt}, WHRT T AE By 29 PR Er tEn
Tops Side 60.0 40.0 AFE 2ol A Yehs A8 o F Uk dele] -
Shoulder 62.5 375 o7, Bll, Yto] ThE F9lol| H|3] HPEo] =2 AS & F
Sleeve 55.6 44.4 UL 3tel= Fdel, o, ARA 7 v F-9lel] Hjs)] W
Lower abdomen 429 429 14.3 o] =& AL & & ATk Aol 314%9] 7Y =
Thigh (Front) 429 429 143 HE S-S Hel VAL AlES 3.0%=2 W¥Eo] 7 ¥ NA}
Calf 50.0 50.0 AEL HYRETo] FOE il Aola &t 2polE
Bottoms  Side 429 57.1 ERE AL 3. skl ARt 15.7% 8 WEEo)
Hip 429 429 14.3 E A5 Ve A3} o] tiiZe] AlFo] g gEte s
Thigh (back) 429 4.9 143 A FREAT. 40.0%= 7P =2 HEES vERY UAL
Calf 50.0 50.0 AT 91 gkl aglo]l A F9jolA w9 g WIS
< HST} o]} o] A AFHA ] 2pojol|A LRt
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Table 14. Analysis results of compression wear tops through virtual fitting

Brand Virtual fitting Transparency Modification spread

N1

N2

P1

P2

Tops

Cl1

C2
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Table 15. Analysis results of compression wear bottoms through virtual fitting

Brand Virtual fitting

Transparency

Modification spread
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