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Abstract

The goal of this study was to develop bicycle apparel pattern for women cyclists. To investigate the
pattern of bicycle apparel in Korea, anthropometric data were collected using direct and indirect
measurements from October 2002 to July 2003. Three female subjects were recruited from forty measured
women cyclists for pilot test. The differences between the responses of prototype bicycle apparel and
existing bicycle apparel were compared using mean, standard deviation and t-test.

The outfits for cyclists was completed through the three times rectification. Based on the results from
the fit and appearance testing, I concluded as follows:

The mean value of the center back length, back width, sleeve out-seam, bust & thigh circumference, and
weight of cyclists are more than the mean value of the non-cyclists. The result of fit evaluation by judges
shows that there is a significant differences in the response to the shoulder, collar, movement of arms of
jersey and movement of upper legs, crotch fit and general fit of shorts. The result of appearance test
between two outfits is no differences the mean value except the waist ease when sitting on cycle.
Prototype bicycle apparel pattern for women cyclists developed and tested in this study have the potential
to increase field performance and appearance.
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Table 1. Physical Characteristics of Subjects

M SD  Min. Max,
Stature 1594 36 1582 1617
Center Back Length 393 15 380 410
Chest Width 325 13 315 340
Back Width 343 38 320 370
Cross Back Shoulders 395 1.8 375 410
Sleeve Out-seam 552 16 540 570
Neck Circumference, Base  39.3 0.6 390 400
Bust Circumference 867 38 825 900
Waist Circumference 689 53 63.8 710
Hip Circumference 936 4.8 89.0 960
Thigh Circumference 57.3 1.6 555 585
Waist to hip Length 232 23 210 255
Weight 555 57 490 595
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GM:gluteus maximus
BF:bicepsfemoris
SM:semimembranosus
GA:gastrocnemius
RF:rectus femoris
VM:ivastus medialis
Vi:vastusiateralis
TA:tibialis anterior

Fig. 1. Major Muscles Used in During Cycling.
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Fig. 2. Diagram of Bicycle Apparel.
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Fig. 3. Upper Knit and Pants Pattern from ESMOD.
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Fig. 4. Pattern for Bodysuit from Joseph-Armstrong.
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Table 2. Characteristics of Fabrics
’ - gy o T Shoreyera)
Thickness (mm) 0.58 0.61
Weight (g/m®) 1424 192.4
Air permeability {cm’*/min/em’) 12540 6480
Elongtion (wale course, ) 70.7x147.2 204.5x335.8
Resilience (wale course, ) 89.3%x96 98.8%x93
Water vapor permeability(grade) 1 2
Moisture regain (g/202.50m2) 8.37 6.61
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A. Bending 45° from Standing Posture B. Standing Posture
C. Bending 15° from Standing Posture D. Bending 90° from Standing Posture
.
S
A B C D
Fig. 5. Movement for Appearance and Fit Test.
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Table 3. Comparison of Anthropometric Data between Cyclist and Non-cyclist  (Units : cm, kg)

- Tvalve
Stature 161.66 413 160.98 496 0.64
Waist Height 98.96 3.04 98.59 4.20 0.42
Center Back Length 40.46 222 38.95 1.98 3.48*+**
Center Front Length 34.46 2.70 3295 2.34 2.93%*
Chest Width 3046 252 31.32 1.59 0.38
Back Width 34.72 2.31 32.74 2.39 3,83k
Cross Back Shoulders 40.09 1.99 38.86 2.03 2.78%*
Sleeve Outseam 5771 4.27 5471 2.88 4.58%*%*
Side Neck Point to Waist 41.90 3.28 4143 2.59 0.82%**
Middle Neck Circumference 32.51 1.89 30.32 6.48 1.65
Neck Circumference, Base 3938 1.80 38.53 2.03 1.96
Bust Circumference 86.14 4.35 84.52 4.67 1.62%**
Waist Circumference 69.48 5.05 67.42 4.97 191
Hip Circumference 94.80 4.14 92.92 437 2.00*
Thigh Circumference 56.66 372 53.62 3.46 4.02%**
Waist to hip Length 2391 3.54 21.26 221 5,13%**
Weight 57.63 6.25 52.87 5.30 4.06%**
Shoulder Slope (Angle o) 14.78 1.94 20.56 3.68 —7.55%*%
Rohrer Index 136.16 11.25 126.85 12.24 3.55%**

*p< 05, #*p<.01, *+%p< 001

-642 -



goh

o o7AALET} AA o7t AANES & & U
o} Abol2 A5 oAAZte] AL ol o7
o FE 17 2T DAY Y Ao

o} AlolZ ASEL AAEY F FsR 2R
geage) e, 53 Aol 445L gE

So| o] wasld £ UG b 2 Aol2 BT}
AgH AF Blgd g% EE]X]—’.‘—S— A E ),
Al AL H]=23t vbH | A28 Alo|E Mol ¥ B
of Ak ol el BRAG) Ma| Ee A U
i}

2 MO|ZE o1 IE A

12l 330] A7 el - BAE S5 AL
TR Az A= 2 Fig. 65} Fig. 7o A|A]
a9t QLA = RE 299 AHo] 0.8cm F

Shoulder
+

4 ALOIZES0] IHEIJHEI0N 245t 0172 97
FE d=lelth

e AL A9 I EE e st wloll

2 Heleg AAE Y, H&snx} = AL

ojz9 HAAE vig 10% & 49 Ae|=E

el Hgspen, Fad Atojze sigEd)/

24(7-9emE EAOZ 33 ole Fgxte T

Z0]+(30-33)em £Th. H EFAUY A& 52
EYAAA 5- 7cm LHi’%i AN E Asty =

RFHE X]iﬂ "‘ﬂ°] Cla= g “ﬂv‘}
F Zart 9, 4] HYgR
o 10~11cm A T3 A 73
31915} Ao Ak 53¢ A FE/2+4cm
= a5 A5EHRE 43 FHave) 2e
‘iﬁo]i a9 Arge SEEH+2emE st &

9,

r xomm_)‘

2

Chest W.

T
2
T
3
3

N

08

o
®

Sleeve

m<mmr®»

| o

7
Back Front
Waist Waist 2 -
y PN 4
-~ 5

b = = = o g

Pocket (20):
30
I
33

H‘iP + 12 H‘:p +1-2
5 /

— Wrist+2 —)

/ 2.2
T

Collar

fe— Ne2ckL. 05 i

Fig. 6. Pattern of Jersey.

— 643 -



98 el=39|1Fst5|X| Vol. 28 No. 5, 2004
, " e
B
=TT
o}
9.
g
=
]
&
e -
Front
1l e«
1< rd
O+A=g-2s 8-10
N 8-10 T
Q
‘\ 3
2 g
It
fe—— ﬂf- -25
¥
8 7 2]2
!@T"'Tgh—z.s———ﬂ
Fig. 7. Pattern of Shorts.
A2GA 2= Ao) Beks LRSS 1FS NeA Btk E2FYL PAS WEI HSE
2 FUEEY AN FolAA st FHA] F719] A ZA A Fo B 90 =R FR-E A7t HEol
2 FHA skt HEZ Fo due do g F3 AANE, FHo T4

i

ste] el gojAzt ool A=
ZEsl] AAHOZ 15% Fh3td Apo|2E ztz}
e on AojEHe] e HE W TSNS
Sistelrl Aste 3gle) 71&7] 4=E g9 AY
9 sge 23°, HH HH 9 s 508 dFo

33 T

(o 2055
7g_|"t"

2 vx] Fg ZolF YFo & §-10cm FAA AT
FYA] A3 wjRe] wpde ke kx| &
o)l th+= " =(chamois pad)= Z°] 30cm, ¥ 18cm™

T9] A7|8 wEo] ARE-Sh | Aol 2 XE &

A#,

~644 —



SHAE AIOIZSC] HEDHZH 2450 7

99

3. &o|WIt

A7l o 2B ATE A7) ek Aol F
B2 2559 Aoz Al AHY FYRelA

A FNA H1E AT, 2 MrdBo2E 7)E
] Aol AL gl or, FHAR Mol

zZRo
=g

7PaA Zold & YAt Aol 2L ok 5
W7 A} 29 o)l thste] 2 FEEE HTE
F=5 3t ol Fe 53 BHAR 23t
+ FohE SAFEH g vdch e 1Ho2 Hrlete
£ 3l 7t R Yo, REUAL 2 F JE §
Y2E A3 AHE Table 49} 590 A A BT

Table 4. Mean Ratings of Fit as Evaluated by Expert Judges

icycle Apparel

e T-value
oo M SD
Jersey'
Shoulder flexion/extension 4.27 0.70 3.73 0.70 2.08*
Collar flexion/extension 4.00 0.65 4.53 0.52 —2.48*
Back flexion/extension 3.67 0.62 420 0.77 —2.09*
Arm pit flexion/extension 4.07 0.70 3.47 0.99 191
Freedom of movement of arms 420 0.68 3.40 0.83 2.90%*
Easy/hard to put on back bottle bag(sitting) 427 0.59 4.20 1.01 0.22
Satisfactory/unsatisfactory on general fit 4.00 0.65 3.80 0.77 0.76
Shorts
Waist flexion/extension 4.47 0.52 4.67 0.49 -1.09
Hip flexion/extension 4.07 0.70 447 0.74 -1.51
Freedom of movement of upper legs 4.40 0.74 5.00 0.00 —3.15%*
Waist flexion/extension(sitting) 4.47 0.64 4.73 0.46 -1.31
Hip flexion/extension(sitting) 433 0.62 4.53 052 —0.96
Crotch fit Satisfactory/unsatisfactory 4.27 0.46 4.80 041 —3.34%*
Satisfactory fit/unsatisfactory on general fit 4.00 0.65 4.80 0.41 —4.00%**
*p<.05, *#+p<.01, ***p<.001
Table 5. Mean Ratings of Appearance as Evaluated by Expert Judges
Existing Bicycle Apparel  Prototype Bicycle Apparel
e e e T-value
. M 8D M SD
Jersey
Shoulder seam:Acceptable/unacceptable 3.93 0.80 3.93 0.80 0
Collar : like/dislike 393 0.59 433 0.82 -154
Bending torso back:Acceptable/unacceptable 4.20 0.77 433 0.72 —0.49
Arm pit : like/dislike 4.00 0.76 3.87 1.06 0.40
Side seam: like/dislike 3.93 0.59 4.07 0.88 -0.49
Back bottle bag placement : like/dislike 4.07 0.70 4.00 1.00 0.21
Satisfactory/unsatisfactory on general appearance 4.07 0.59 4.13 0.83 -0.25
Shorts
Waist ease : Acceptable/unacceptable 433 0.72 473 0.59 -1.66
Hip ease : Acceptable/unacceptable 4.20 0.68 4.53 0.83 -1.20
Upper legs ease : Acceptable/unacceptable 4.27 0.59 4.67 0.62 -1.81
Waist ease: Acceptable/unacceptable(sitting) 3.93 0.59 4.80 0.41 —4.64%**
Hip ease : Acceptable/unacceptable(sitting) 4.07 0.70 4.60 0.74 -2.03
Crotch Satisfactory/unsatisfactory 4.33 0.62 4.67 0.62 ~1.48
 Satisfactory/unsatisfactory on general appearance 4.13 0.74 453 0.74 -1.47

*p<.05, #+p<01, ***p< 001
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