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Development of Women's Cycle Wear Top with Improved Function

Chae-Ryung Kwon and Dong-Eun Kim'

Dept. of Fashion Industry, Ewha Womans University; Seoul, Korea

Abstract: The purpose of the study was to suggest a cycle wear top jersey improved in mobility. The study developed
a new cycle wear with improvement in dissatisfaction factors by planning design, pattern and the functionality of fabric.
Considering the amount of sweat and the necessities of compression part, the basic material, the additional compression
material, and the mesh material were arranged differently according to areas. The assessment of the developed cycle wear
was composed of wearing comfort evaluation by female cyclist, photo analysis and garment pressure evaluation. The
developed cycle wear was evaluated and compared with the current cycle wear. As a result of wearing comfort evaluation,
the developed cycle wear was evaluated as better than the existing ones in all part, particularly in the areas of reflection
tape and materials, partial pressure, pocket size, and prevention of loss. Photo analysis was in agreement with the appear-
ance evaluation of the participants. As a result of garment pressure evaluation, the front neck part was more comfortable
and the upper arm, abdomen, and waist area showed higher pressure, so it partially supported the body. This study has
significant meaning for developing a new cycle wear top, protecting the body and improving the exercise effect.
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Fig. 1. Technical sketch of existing jersey top.
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Table 1. General information on participants (Unit: cm)
Participant No. M
No.l No.2 No.3 No.4 No.5 No.6
Age (year) 36 28 37 24 27 30 30.33
Cycling experience (year) 2 4 3 5 2 3 3.17
Height 158.00 161.00 165.00 166.00 168.00 168.00 164.33
Weight (kg) 48.00 59.00 54.00 57.00 56.00 54.00 54.67
BMI 19.23 22.76 19.83 20.69 19.84 19.13 20.25
Bust circumference 81.50 82.00 80.50 86.00 87.00 81.00 83.00
Waist circumference 67.00 66.50 68.00 67.00 70.00 68.00 67.75
Hip circumference 90.50 98.50 89.50 96.00 94.00 88.00 92.75
Biacromion length 35.00 36.00 40.00 37.00 37.00 36.00 36.83
Waist back length 35.00 36.00 37.00 39.00 40.00 39.00 37.67
Arm length 54.00 52.00 53.00 55.00 56.00 56.00 54.33
Upper arm circumference 26.00 28.50 27.50 29.00 28.00 26.50 27.58
Lower arm circumference 21.50 24.50 23.00 23.50 22.50 22.00 22.83
Wrist circumference 14.00 16.50 16.00 16.00 15.50 14.00 15.33
Neck circumference 31.50 35.00 33.00 34.00 36.50 33.00 33.83

BMI = Weight+{Height(m)xHeight(m)}
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Table 2. Experiment composition of movement suitability

<Front>

Fig. 2. Measuring site of garment pressure.

HE 30%, 71F 0.5m/sE SA3 Q1T
2111, =4 = AMIRF] 3037-102 =]
% 2cm 9F 9] o= EIY) AXE A7t A AlAldl AF
AT o5 54 B9l 5 P‘H%XHE ALE-SF F-919)
21'1471 T3 BE Al F2 AREHE RS aEse] 5O
Z(CHI), 271597 (CH2), 91 2H-91(CH3), ¥iEelzl 3 (CH
4), s1E)H3(CHS), 3k F-91(CH6), 91 5 F-9I(CHY), ¥
&lg] F-91(CHY) 87912 A sIAth(Fig. 2).
AAE F2B8IAL AHE vlEHE Aol AHA F
AE oF 60i7L Z7931aL, A diolg] 24S 98] A4F
A, F9] 525 AT 6-55% Alol9] HolH Fhe Aol AN
Eipi= Z}Xdﬂ 8 3 A= 2Bk Al 6ol FFA7E
27y Fg F3 T4 s17], o, BRRe] 7=e] HdpS
Llask L=
AH et A Wt A7 42 BT SPSS 21.0
WindowsS AMg-81e] 7]&5A19} BIES A5 Wilcoxons 4

A8kt

Procedure Lead time (min) Experiment composition
Warm-up 3 Stretching
Rest 2 Fill in a evaluation sheet while sitting on the saddle
Posture 1 (% 3 Use the back pocket while sitting on the saddle
Rest 2 Fill in a evaluation sheet while sitting on the saddle
Posture 2 (% 3 Ride a bicycle at 20km/h with her upper body erect
Rest 2 Fill in a evaluation sheet while sitting on the saddle
Posture 3 (&) 3 Ride a bicycle at 20km/h while standing up
Rest 2 Fill in a evaluation sheet while sitting on the saddle
Posture 4 C%) 3 Ride a bicycle at 35km/h with her upper body leaning
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Additional compression material

Mesh material

Reflective material

Fig. 3. Technical flat sketch of developed jersey top.
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Table 3. Existing jersey and developed jersey design
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Table 4. Material properties of developed jersey

PEEY TS P JFE ApEe] e Y 81

Material
Item Basic material Additional compression material Mesh material N\Ietho.ds
of testing
Ml M2 M3 M4 M5
P 835 N 80.7 N 81.6 N 79.8 P 912
M 0,
Composition (%) S 16.5 S 193 S 184 S 202 S 88 KS K 0210
Thickness (mm) 0.68 0.55 0.57 0.59 0.52 KS K ISO 5084
Weight (g/mz) 199.1 229.7 207.6 211.7 127.2 KS K 0514
. wale 184.2 534.7 285.1 247.7 211.8
Tensile strength (N) KS K 0642
course 197.5 396.6 3553 310.1 177.0
. . wale 247.8 2252 259.4 284.5 138.1
Tensile elongation (%) KS K 0642
course 213.2 268.0 210.5 219.6 211.8
Speed of absorption (sec) under 1 over 60 over 60 over 60 5 KS K 0815
Speed of drying (min) 137 148 160 167 112 KS K 0642
Air permeablity (mm/s) 1002.6 64.4 430.5 5313 1499.0 KS K ISO 9237
i wale 90.1 95.6 93.6 90.4 94.4
Recoverabie extension KS K 0642
(%) course 95.6 95.5 89.7 91.5 93.4
Dimensional change wale -0.5 2.0 2.0 2.5 -0.5 KS K ISO 5077/
in washing (%) course 0.5 -1.0 0.5 0.5 0.5 KS K ISO 6330
P: polyester, S: spandex, N: nylon
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Table 5. Fit evaluation of jersey (N=6)
Size satisfaction" Size suitability2)
Part M (SD) Wilcoxon Z M (SD) Wilcoxon Z
Existing jersey top  Developed jersey top value Existing jersey top  Developed jersey top value
Front length 2.17 (0.41) 3.00 (0.00) -2.236* 2.17 (041) 3.00 (0.00) -2.236*
Back length 2.17 (0.41) 3.00 (0.00) 22.236* 2.17 (041) 3.00 (0.00) 2.236*
Neck Cir. 1.83 (0.75) 3.00 (0.00) -2.070* 1.83 (0.75) 3.00 (0.00) -2.070*
Shoulder width 2.83 (0.41) 3.00 (0.00) -1.000 2.83 (041) 3.00 (0.00) -1.000
Back width 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Bust Cir. 2.83 (0.41) 3.00 (0.00) -1.000 3.17 (041) 3.00 (0.00) -1.000
Waist Cir. 2.50 (0.84) 2.83 (0.41) -1.414 3.50 (0.84) 3.17 (041) -1.414
Jersey hem Cir. 2.83 (0.41) 3.00 (0.00) -1.000 2.83 (041) 3.00 (0.00) -1.000
Armscye Cir. 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Upper Arm Cir. 2.50 (0.55) 2.50 (0.55) 0.000 3.17 (0.75) 3.50 (0.55) -1.000
Lower Arm Cir. 2.50 (0.55) 2.50 (0.55) 0.000 3.17 (0.75) 3.50 (0.55) -1.000
Wrist Cir. 3.00 (0.00) 2.67 (0.52) -1.414 3.00 (0.00) 3.33 (0.52) -1.414
Arm Length 1.83 (0.75) 3.00 (0.00) 2.070% 2.17 (1.17) 3.00 (0.00) -1.518
*p<.05

RiF Very dissatisfied (Too small/short & Too big/long), 2: Dissatisfied (Small/short & Big/long), 3: Satisfied (Suitable)
91: Too small/short, 2: Small/short, 3: Suitable, 4: Big/long, 5: Too big/long

Table 6. Results of the wear sensation evaluation of jerseys (N=6)
List of evaluation M (D) Wilcoxon 2
Existing jersey top  Developed jersey top value
The overall fit(silhouette) of jersey is satisfied. 3.50 (0.55) 4.17 (0.41) -1.633
The design of jersey is satisfied. 3.17 (0.75) 4.17 (0.41) -1.857
Fabrics of jersey are satisfied. 3.33 (0.82) 4.17 (0.41) -1.633
General The jersey is generally pleasant. 3.50 (0.55) 4.00 (0.00) -1.732
The wear sensation of top are satisfied. 3.67 (0.52) 4.00 (0.63) -0.816
It is easy to wear and take off clothes. 3.83 (0.98) 4.00 (0.00) -0.447
The areas of reflection tape and materials is appropriate. 1.50 (0.84) 4.50 (0.55) 2206*
Partial pressure is appropriate. 2.17 (0.75) 3.83 (0.41) 2232
Pressure The pressure of waist is appropriate. 2.17 (0.98) 3.50 (0.55) -1.841
The pressure of Abdomen is appropriate. 2.50 (0.84) 3.50 (0.55) -1.857
The pressure of Upper Arm is appropriate. 2.50 (1.22) 3.33 (0.52) -1.518
Pocket size is appropriate. 3.00 (0.63) 3.67 (0.52) -2000*
It is easy to use a back pocket. 3.00 (0.89) 3.83 (0.41) -1.633
Back pocket
It is easy to separate and keep belongings. 3.67 (0.82) 4.17 (0.75) -1.134
It is possible to prevent the loss of belongings. 1.67 (0.52) 4.50 (0.55) 2232%
It is easy to wear gloves. - 3.50 (0.84) -
Gloves’ wearing sensation is excellent. - 3.17 (0.75) -
Glove
Grip feeling is excellent. - 3.83 (0.41) -
Functionality of gloves is excellent. - 3.83 (0.41) -
*p<.05

1: Highly disagree, 2: Disagree, 3: Normal, 4: Agree, 5: Highly agree
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Table 7. Results of movement suitability assessment (N=6)
Movement satisfaction’ Movement suitabilityz)
Posture Part - M (3D) Wilcoxon Z - M (3D) Wilcoxon Z
Existing Developed value Existing Developed value
jersey top jersey top jersey top jersey top
Neck 1.67 (0.52) 3.00 (0.00) -2.271* 1.67 (0.52) 3.00 (0.00) -2.271*
Back 2.50 (0.55) 3.00 (0.00) -1.732 2.50 (0.55) 3.00 (0.00) -1.732
Waist 2.50 (0.55) 2.83 (0.41) -1.414 3.17 (0.75) 3.17 (0.41) 0.000
| Bust 2.83 (0.41) 3.00 (0.00) -1.000 2.83 (0.41) 3.00 (0.00) -1.000
Abdomen 2.67 (0.52) 2.83 (0.41) -1.000 3.33 (0.52) 3.17 (0.41) -1.000
Armpit 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Elbow 2.83 (0.41) 3.00 (0.00) -1.000 2.83 (0.41) 3.00 (0.00) -1.000
Arm length 2.17 (0.75) 3.00 (0.00) -1.890 2.17 (0.75) 3.00 (0.00) -1.890
Neck 1.83 (0.75) 2.83 (0.41) -1.857 1.83 (0.75) 3.17 (0.41) 2070*
Back 2,67 (0.52) 3.00 (0.00) 1414 2.67 (0.52) 3.00 (0.00) -1.414
Waist 233 (0.82) 3.00 (0.00) -1.633 3.00 (1.10) 3.00 (0.00) 0.000
5 Bust 2.83 (041) 3.00 (0.00) -1.000 3.17 (0.41) 3.00 (0.00) -1.000
Abdomen 2.50 (0.84) 3.00 (0.00) -1.342 3.17 (0.98) 3.00 (0.00) -0.447
Armpit 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Elbow 2.67 (0.52) 2.83 (0.41) -0.577 2.67 (0.52) 3.17 (0.41) -1.732
Arm length 2.00 (0.63) 2.83 (0.41) -1.890 2.33 (1.03) 3.17 (0.41) -1.518
Neck 2.17 (0.75) 3.00 (0.00) -1.890 2.17 (0.75) 3.00 (0.00) -1.890
Back 2.67 (0.52) 3.00 (0.00) -1.414 2.67 (0.52) 3.00 (0.00) -1.414
Waist 2.00 (1.10) 2.83 (0.41) -1.633 2.67 (1.51) 3.17 (0.41) -1.089
3 Bust 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Abdomen 2.50 (0.84) 2.83 (0.41) 1414 3.17 (0.98) 3.17 (0.41) 0.000
Armpit 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Elbow 2.50 (0.55) 2.83 (0.41) -1.000 3.17 (0.75) 3.17 (0.41) 0.000
Arm length 2.17 (0.75) 2.83 (0.41) -1.414 2.17 (0.75) 3.17 (0.41) 2.121*
Neck 1.67 (0.82) 3.00 (0.00) 2070° 1.67 (0.82) 3.00 (0.00) 2070*
Back 2.50 (0.55) 3.00 (0.00) -1.732 2.50 (0.55) 3.00 (0.00) -1.732
Waist 1.83 (0.98) 2.83 (0.41) -1.732 2.17 (1.33) 3.17 (0.41) -1.732
4 Bust 2.83 (0.41) 3.00 (0.00) -1.000 3.17 (0.41) 3.00 (0.00) -1.000
Abdomen 2.33 (1.03) 2.67 (0.52) -0.816 3.67 (1.03) 3.33 (0.52) -0.816
Armpit 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Elbow 3.00 (0.00) 3.00 (0.00) 0.000 3.00 (0.00) 3.00 (0.00) 0.000
Arm length 2.00 (0.89) 2.67 (0.52) -1.300 2.00 (0.89) 3.33 (0.52) -2.070*
*p<.05

Dy Very dissatisfied (Too small/short & Too big/long), 2: Dissatisfied (Small/short & Big/long), 3: Satisfied (Suitable)
91: Too small/short, 2: Small/short, 3: Suitable, 4: Big/long, 5: Too big/long
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Table 8. comprehensive evaluation of cycling motion

)2 B
A2 TR Hot éﬁr&} A3 ‘/]'E]' E‘r gk
4y ST Zethe £30lA AFEo] 4330 71EE
Hj3)] =2 H7Ee woked QoI 2 oﬂ 2ty dmE
WEsE 7185 vlE) Hol £ o 238 A Zoks odd
o, F o7t Ao 71EE HlF| 2 &3}7}11 Sethe 94
o] ASATE FHA upgto] FYo| =S FrbE T
91| haizto] sl2lE AR i’éol Eo] KIS

ok e A7 AU

[re

422, ARIEA 7t

AR (r7te 7188 ARES 717 283 & AR
of FAFAE A ARt AW, 59 Zl
vl i) AR X)) e Fod ukeA] 2 )] sl
A8}e] 3 7Fel A Th(Table 9).

71EES AP ES b7 283 A o B Fepd gt
SAE vlwE] 2 Az, sy F9lo EAAlE mjx g AEE
o] 71&E vl YT Al o g o= eyt
=t FAo] Q1A F o D] AFE BAsTH AU
ofef 919t HelE F19 EF Aol AslEHMAL 71EE]
ZmjZels Bo)7F 56emSl SH AT Al A #@A VRt
o} 7]EE BasoA] AAISH SAIZE 164~170cme] 715 H
Astar ARE ZejH 7t A} 7]7F 168emSl 5 HFHARe] A4
Zemf ol iRt ope} ko], el tha gAl YRt AN
| XAA] Al S-S & ATk WS AwEH
A AR AR APES 79 71E5] BlE $12 4
of Tl A7 e & 5 STk

APAA FEAEE A 71EE B ARES AEH o, Fo]
27y AL 71ERE FHelE] F9U BvA St 7 Bl &
6 ATTHERH(168cm)] 75 FsiE] F-919] AATT =EHE
Ao F el ¥ 71EE] vig] ¢, Hdeo] x5 A A
Ag A@ 5] A FATHNAE o) T2 5] F9A71
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(NV=6)

M (SD) Wilcoxon Z

List of evaluation

Existing jersey top Developed jersey top value
Cycling motion is comfortable. 3.83 (0.98) 4.00 (0.00) -0.447
Movement with arm is comfortable. 3.83 (0.75) 4.17 (0.41) -0.816
Movement with neck is comfortable. 2.17 (0.41) 4.50 (0.55) -2.232%
Movement with waist is comfortable. 2.67 (0.82) 4.00 (0.00) -2.070*
Shoulder is comfortable when arm is moving. 3.83 (0.75) 4.00 (0.00) -0.577
No gapping around abdomen area. 2.67 (1.21) 3.17 (0.41) -1.134
Bottom hem doesn't ride up. 2.50 (1.05) 433 (0.52) -2.232%
Partial pressure helps ride. 2.50 (0.55) 3.83 (0.41) -2.070*

*
‘p<.05
1: Highly disagree, 2: Disagree, 3: Normal, 4: Agree, 5: Highly agree
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Table 9. Appearance evaluation of existing jersey and developed jersey

Participant Existing Developed Existing Developed
Posture . . . .
No. jersey top jersey top jersey top jersey top
No.2
Standing
posture

_%“____r_

No.5

No.1

Cycling

posture

No.6

F59] P EYE AR B0 7 Zol A wlEel] ZHrt ol T Ztert E45 FE4AAT 9To] Zrrt Folr], o=
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A 91 9lE Gl Qlo el AVIA AW 7] 9 Zert B 633°% A e F o Ade A 4 S
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Fig. 5. Measurement method of arm angle.

Table 10. The angle of the arm when using the back pocket

Fig. 6. Posture of garment pressure evaluation.

Table 11. Results of garment pressure evaluation (Unit: kPa)

Participant Existing Developed
No. jersey top jersey top
No.1 38.00° 39.00°
No.2 35.00° 45.00°
No.3 37.00° 42.00°
No.4 39.00° 50.00°
No.5 38.00° 42.00°
No.6 41.00° 48.00°
Mean 38.00° 44.33°
EEo| vl Aol =4 VERSTH(Table 11). F-9HEE A

B 71EE 2g Al AR B9 o892 0.30kPa, T
2] )89k 0.37kPaz A Ve & H-9joflx] EHTS
73 vhs ArtidRte] Zelsgrt At dRjehs AoR
LERTE W A 2R8 A] AR B FRAe] o5 Ste]
717} 0.07kPa, 0.26kPa= 278 o] BH-9)e] 2-g-7to] /A€
Aoz eyt

E=E(CH2, 7), viFEell3 (CH4), 312|923 (CHS), F3ie]
FL1(CHR)S] A5 AgEo] 7|5 H|3l| &2 oE5g B,
AApAe) wlEl FEAA A o ESte] o A JERtET, ©f
= APES 8IS W) A FAAA A AAE FEE
o= o AREFE AR UERsith A3 F9(CHe= 71&
E A 2] E594(0.45kPayell ISl FYRAIL] 2] E4(0.86
kPay] & FO=2 F7IetHa Ah5He 739 A 0.48kPa, T
YAA 0.56kPaZ 2 ZoZ ZysIet] ol AgEo] 7
WE AR Ao o, 5 F9le] At AEAge] &
53 A Z ARSI e R Alsdn) A% 2e A &
Aol whet A7k F-919] o8] Zfol7t AA| VRt ARE T

s el WE Azk2 Bele) BHglol Mmd e Aoz A}

Standing posture Cycling posture

Part Existing Developed Existing Developed
jersey top jersey top jersey top jersey top
CH1 0.30 0.07 0.37 0.26
CH2 0.12 0.14 0.02 0.08
CH3 0.12 0.17 0.15 0.19
CH4 0.04 0.07 0.09 0.26
CHS5 0.25 0.28 0.32 0.43
CH6 0.45 0.48 0.86 0.56
CH7 0.31 0.38 0.36 0.38
CH8 0.06 0.14 0.08 0.15

!

oJE9F 243} BE H2)7} Jeong(2005)2] I+AH=E e}
o Ao Yo FaE ehiA o g WAl oust
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