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Evaluation of the Comfort and Aesthetic of Flared Skirts
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It has been determined that the silhouette of a flared skirt is influenced by the mechanical properties
of the fabric and the number of gore panels used in the skirt.

In order to study the factors influencing the comfort and aesthetic appearance of flared skirts, we
used visual and wearing sensory tests to investigate the evaluation value of flared skirts made of
several kinds of fabrics with different mechanical properties and having different numbers of gore
panels.

The results of factor analysis with the evaluation values obtained by the sensory tests revealed two
factors about the impression formation of flared skirts. These were the effects of fabric bending and
shear stiffness on the silhouette formation of skirts, and on the beauty of the form of the skirt.

In the visual tests, the dynamic evaluation values were lower than the static evaluation values when
the flared skirts were evaluated as being too difficult to slip between fabric and body (legs). This
means that the fabrics with high coefficients of surface friction and high frictional resistance between
fibers are evaluated as having “poor drapability” in dynamic tests.

The evaluation value of “good for flared skirts” can be estimated using compound mechanical
parameters of the bending stiffness, the shear stiffness, and thickness of fabrics obtained from both
anisotropic seamed and seamless fabrics.
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Table 1. Details of samples
Density Yarn count
) . Weight Thickness
Fiber Construction ) , (/em) ) (tex) Remarks
(X10" 'g/em?) ————————— {ram) —
Warp Weft Warp Weft
F. Cotton Plain 121 59 27 0.444 16.1 14.3 Broad
F), Polyester Plain 95 70 45 0.198 5.6 5.6  Broad, HD
Fy, Polyester Plain 82 44 34 0.190 1.1 111 Habutae

HD: high drapability.
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Table 2. Twenty pairs of adjective used to evaluate
flared skirts

Visual test

Static

V1 poor in HARI < good in HARI

VZ2 hemline is ugly < hemline is beautiful

V3 flare is ugly < flare is beautiful
Dynamic

V4  soft < hard

V5 not clinging < clinging

V6  limp <« stiff

V7 flare is ugly <> [lare is beautiful
Totally

V8 poor for flared skirt <> good for flared skirt

Wearing test

W1 Jight <> heavy

W2 soft <> hard

W3 thin <> thick

W4 poor in HARI <> good in HARI
W5  not clinging < clinging

W6 slender <> roundish

W7 lmp > stiff

W8 poor in KOSHI < good in KOSHI
W9  difficult to slip < glippery

W10 sense of warm <> sense of cool
W11 totally ugly <> totally beautiful

W12 poor for flared skirt <> good for flared skirt
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Table 3. Body measurements of the

subject wearing flared
skirts in visual tests(age:
20)
Size
Stature (cm) 156.8
Waist height (cm) 95.2
Knee height (cm) 42.9
Bust girth (cm) 83.5
Waist girth (cm) 62.3
Hip girth (cm) 89.8
Waist breadth  (cm) 20.6
Waist depth (cm) 17.2
Hip breadth (cm) 31.3
Hip depth (cm) 23.0
Weight kg) 48.5
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Fig. 1. Mechanical properties of samples
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skirt Sb(bias) skirt Sw(warp)
very neutral very very neutral very
visual testd slightly slightly slightly sl lgh’tly
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2 T | -
s;tatic[ V2 | 1 { ] ! ~ i
- V3 1 I 1 ] ]
V4 - \]:. j 1] j
. V5 1 R 1 ] —_
dynami a— w1 tom
V7 L 1 | 1
totaliy vyg | | J 1

{wearing test>
W
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W3
W4
W5
W6
W7
w8
LE]
W10
Wit L
wi2 | L
Fig. 2. Profiles of the sensory evaluation values of flared skirts when the number

of gore panels N=8

*V1-W12, sensory test (V1-V8, visual test; W1-W12, wearing test). W, F.; @, Fp;, A, Fy;
respectively.

o visual test (V8) Lo MWearing test (W12)

N N
Fig. 3. Values of SE as a function of N

SEvg, sensory evaluation value of visual test (V8); SEwiz: sensory evaluation value of
wearing test (W12); N, number of gore panels; F., cotton broad( Ml and []); F,, polyester
fabric with high drapability (@ and O); and F\, polyester habutae(a and A), respectively.
Sy, S, flared skirts with its center direction of a piece of fabric being bias, warp,
respectively. Solid symbols are skirts Sy, and open symbols are skirts Sg.
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Fabric
Sample

Fe

Fp

Skig=

Fh

SFw=0. 545 SEw=-0. 206
Fig. 4. Front view of flared skirts

Sb, Sy, flared skirts with its center direction of a piece of
fabric being bias, warp, respectivelv. Number of gore
panels (N) is 4; SEvg, sensory evaluation value of visual test

(V8).
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Table 4. Factor analysis of visual and wearing tests
on flared skirts

Factor loading

1 2 3
V1 | 0.955| —0.223 —0.172
V2 0.317 | —0.845|  0.048
V3 —0.033 | —0.872| —0.010
7 0.931] —0.105 —0.352
V5 0.219J —0.042
V6 0.923| —0.091 —0.376
V7 —0.773| —0.613  —0.086
V8 —0.725| —0.625  0.130

Contribution (%) 48.8 28.9 9.2
W1 0.897 | —0.425  —0.018
W2 0.935 | —0.351  —0.029
W3 0.917 | —0.388  —0.052
W4 0.949 | —0.299  0.071
w5 —0.827 | —0.037  —0.356
W6 0.960 | —0.262  0.073
W7 0.929 | —0.367 —0.032
w8 0.956 | —0.283  0.028
W9 —0.940|  0.331  —0.022
W10 —0.943|  0.305  0.017
Wil —0.277 | 0.948] —0.051
Wi2 —0.261 | 0.953|  0.054

Contribution (%) 72.7 23.6 1.2
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Factor 2 Table 5. Correlation coeffi-
beautiful .
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b V8
m B
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/ Ay ; actor V3 0.518*
soft! L pd g Gl Chard V4 ~0.651**
-3 2 @t [T AN 2 8 V5 0.273
| L ﬁxi V6 —0.648**
; A V7 0.947°%
@
? *p<0.05, ** p<0.01.
-9 Fig. 51, % 1IAT, $2HT%TREERIEY,
usly WHEOETLT—2AH— FOEFESLEELTY

Fig. 5. Distribution of flared skirts by factor scores
of factor 1 and factor 2

L., BEIHRTO [Py MERIZETARON: &
B and [J, F; @ and O, Fy,; &4 and &, Fy,. Solid symbols are %J ?%Iﬁ? PRI E LT D=0 h b2
Sy, and open symbols are S,. The figures in the symbols VERFELTRELL. 27 L7 27— MK
show the number of gore panels in the [lared skirt. /T'a—i ) EREHR O 3 ST E NS, ®
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Table 6. Correlation coefficients be-

tween W11, W12 and W1-W10

Vol. 49

No. 2 (1998)
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Table 7T\ RSHADOERNFEFEOMIT - CAMER

W11 w12 BHIAOERLOBEEBE/NNT A-F 2R BT,
W1 0. 648** —0.642** 1 HO%EE , Zfiwiﬁ%%ﬁb, BOWHEE - T
w2 —0.592** —0.578** TAQ M ET LG EORVCERSOMITRES,
W3 —0.621**  —0.609"* SBS/W, /BSs2W B & ¢ AWERICED { RS
W4 —0.545* —0.534* YSS/W, YSSsAW Tdh b, Table7 LU, HEF. 0
Wa 0.214 0.159 YBS/W 3 X UNYBSs2W DEMO 2 OO Z 1
w6 —0.518" —0.495* EhdkEVWZ 2%, F/z, Table 8 IZ/R L7
w7 —0.604*  —0.54™ BB LUK ERMEE VS, W12 120w TEt
e om0 W18 SEvs, SEwp? 5, BUEHF. (B3 LT B REAE A
o 0.o17" 0T EAEI R SR\ S ESHRTE S, $72, YO
W10 0.548* 0.540*

MICE L TOHHDHEDPNA Y AFDSGE, B EMEK

p<0.05, " p<0.01L. NBE L BI2hE, T4 b5 Fig. 6 1277 04(R)

Table 7. Mechanical properties of fabric and seams

S, (bias direction) Sw (warp direction)

Fabric 6 .(deg)
Bending prop.* Shear prop.* Bending prop.” Shear prop.*
sample
Left Right 3/BS/W  3/BSs2W 3ISS/W  3(SSsR”W 3BS/W  i/BSs2ZW 3/SS/W 3/SSs2W
F. 3.196 3.325 8.595 7.443 2.160 3.106 9.355 7.922
2 Ey 90 0 1.246 1.936 7.093 5.498 1.186 1.747 9.483 7.850
Fu 1.605 2.172 7.451 5.903 1.129 1.776 9.748 7.486
F. 2.819 3. 055 9.139 8.237 2.478 3.267 9. 366 8.351
4 F, 67.5 22.5 1.248 1.706 8.505 8.097 1.412 1.613 8.972 8.042
Py 1.516 1.682 8.487 8.716 1.402 1.668 9.103 8.628
F. 2.699 3.014 9.148 7.800 2.561 3.795 9.559 8.388
6 F, 60 30 1.197 1.635 8. 664 7.763 1.484 1.722 8.395 7.727
Fy 1.412 1.604 8.702 7.508 1.558 1.809 8.569 8.207
F 2.596 2.921 9.185 7.776 2.618 3.635 9.329 8.418
8 Fy 56.25 33.75 1.275 1.570 8.950 7.623 1.446 1.725 8.021 7.469
Fu 1.315 1.562 9.138 7.123 1.583 1.909 8.217 7.846

Samples: refer to Fig. 6. N, number of gore panels in flared skirt; 6, angle between warp direction and seamline.
*Mean value of left and right. BS =B+ HB, $§ =G+ HGS5. Abbreviations of mechanical properties are discribed in
Kawabata (1980).
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Table 8. Samples evaluated as “good for flared skirt”

Fabric N
SE
sample 2 4 6 8
S V8 —0.304 —0.693 —0.198 —0.302
. b W12 —0.013 —0.379 0.443 —0.062
‘ ) V8 ~0.750 —0.706
" w12 —0.900 —0.600
S V8 —0.178 —0.436 —0. 359 0.255
. b Wi —0.132 —0.116 —0.209 0.358
g ) V8 ~0.014 0.367 0.265
v Wi2 —0.200 0.425 0.675
o V8 0.415 0.545 0.005 0.180
. " W12 0.693 0.528 0.316 0.544
h
o V8 —0.206 —0.088
v W12 0.275 0. 850

N, number of gore panels; Sy, Sy, flared skirts with its center direction of a
piece of fabric being bias, warp, respectively. SE, sensory evaluation value; V8,
W12, question of visual test, wearing test, respectively.

Table 9. Correlation coefficients between visual ELTENTWA LRS- A — ML, FHED
tests and wearing tests EMLE. TOTERLTLT— AN — FOBEH

Wearing test GEHMEICIEEE L EHOWMFOEENEITNTVWAE &
EZONL., LT >T7LV T 24— FOBREN:
RLELOFM, ZHERTMEREE VI, &

Visual test

Beautiful and ugly  Good and poor

Wil W12
Static v3 0.616"" 0,506 FIERERPE SEv, DT & 3A 5.
Dynamic V7 0.750 0.702** BEHR (=A% 1995) T, Ax - FoOBEEETA
Totaly V8 0.842%" 0.818*" RIGENT A= THLPEME « i3, Fig. 6 DEMAT

EBL L 728 B O J1 %551, YBS/W, 3/BSs2W 3 X

*p<0.05, **p<0.01. i T ,
UYSSIW, YSS/AW % Flv: 72300 & DR & ( FillC

BRELCHEBIFE (0,L) &L bITYE),
YBSs/2W D IZ/N S {7 h) (Table 7), #HF. % &
WTHEREN O CE R MEESEIC R S
HE RO SN D,

DEXYy, BEffFHEELRVCEBEOBES 2RT IFE
NG A=F EDEL)AREINE, £ T, BErEsF
il SE # HBH T X 2B ONFE/NT A — ¥ ZiRE

L, SHIZE B SEMEOFHAZ LT X ) IHE L7z,

(6) MOHFEYMICEILTLT—A A~ D4
AEHRELE” OFH
Table 9 1Z/RT L 912, HIEFMICLSZ 7L T -2
H—FOREEA VS EEMFMIC L ARENERES
DEE W12 & ORENIZIZMHBEREL0.818 L EMEE1 %
TEBERMEIZE N, HEMIZZLT—AH— b

XpZERHLPIILTWS, BAELFEEIIILT
— A7 — b DM EEFME SEw 2B LT, wiad
DOMEIH S, MEHFMOALFECEHD, HITH
SO AWEREEEAOEESEEL T 5D LHEE
ENB, FIT, TITREROWODIFEEINT X
—FEENLD2ROEEGLIFFANTTIL T — A
= P OREN L REBOFHRESHONT XA =50
HMAEDEIZL o THE L, FOKE, HOEEY
B BRY TR E LT 2 E
SEw3=-29.5+1.67 P1+3.58 P,—0.195 P,*

—0.119 Py’ (D
I,
Py =3/BS/W+ 3/BSsZW (2)
P, =3SS/W+3/58s/2W (3)
(127) z
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[T Single-layered
E Double-layered & Seamed

Fig. 6. Method for making samples with seams

Conditions for sewing are the same as Fig. 4 of Miki er al. (1995, 674).4 , (R),
# . (1), angle between weft direction of fabric and right sideline, left sideline of a
pattern of skirt, respectively (refer to Table 6); R, L, a piece of sample at right
side (R) and left side (L). Single-layered: a piece of sample (R and L);
Double-layered and seamed: put L on top of R, then press the sample after

seaming.

BEESEMME & (1) sUIC X AT RIETEME & MR

1 - ¥ R=0.780, M/REHERE RMS=0.292 T Fig. 72
Wearing test W12 A\ R L B EREENE LN, (1) RITEDTLT—
L9 A= b ORER LG FHT 5 2 X ORAH
0.5¢ s g AT BTN B BTN & HER/ ST A — 5 DF S
AN Y e SR END.
E < > Thbh, HRIFMIENDS N EEOE 5L Table
_— N w 00 P BEVPEREROFHEm,, mol, %
& e NO OB 01, 0 VTP, PEERBIEL,
o m, (@) KOANE2HEDZ L (5) XD (P—m1)jo1,
Y .0 b DB Fig. 8ISRLE.
o g\za (.) A SE\Vlz:Co‘*‘l;l =12 (4)
-1 s - | | Z 2T,
-1 =05 0 0.5 ‘ Z=C "\ (Pi—my) /o1, +C 4 (Pt ~my) /oy, (5)
SEwy (cal.)

Fig. 7. Rclationship between experimental and calcu-
lated values of SEw

—, regression line of SEw jyexp) 0N SEwigeeany; ——— -, lines

of RMS; respectively. Symbols are described in the legend

of Fig. 3. RMS, root mean square of regressed error.

Bl &0, PiZZDESFHER I BT H R
fl SEwpu S IEIZ b, bbb "7 T7—Ah—hE
LTRW CHBSNAHHESH D, PyldZ O
EHHE LD AN ZVEIFICE W T SEgpedSIEIC 2 D,
FOHBEIIPLOFHHEI D DRI DM S,
PEDS, “T7LT7—Ah— e LTHAWIZEW

Table 10. Parameters contributing to SEwie

i P, C/lz ClZz my, ma, [N (]
1 * BS/W+ 2% BSs/2W 2.23 —2.38 4.01 17.9 1.34 12.2
2 3 SSIWA3 SSs/2W 4.71 —4.80 16.3 269 1.32 40.3

C ', coefficient of parameters; m,, mean value; ¢, standard deviation of 19 samples.

26

(128)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

WMEMMKOBRLLTILT—AH— FOBEOEL & L EBK

3~
Co=0. 143
2 -
‘l -
[ 2 T 0 =
(Pi-mi) /o1 T
..1 -
_.2 -
_3 Y
Fig. 8 Contribution of each mechanical parameter
to SEwz

—— P, (*/BS/W+ 3/BSs/2W); - P, (/SSIW+ SSSTEW);
Cy, constant.

EWV D) BEREEHMIEE, B L URBRVWBOTEE/NT A
=7 VA THRELCTFHTESFER2)HES
ni-.

4, % &
DEFWREMOREL 250 3L HWT, EER
BeHmOMOR FMORLL19EEOTI LT —XH
— bR EEL, MEBLUERICLILE7LT -2 0 —
FOMAEN G E LELOEREFMZITY, IO &M

DIV L & S 7 A RN T OB NI,

(1) MEBIOUHEHRICL S EREFHED R FIHIC
Ih, 77— 23— FOHLERICES T 21K
WF-E LT, [vnzy NERICETAHON S,
BIV A —rOREOEL & 12T 5 2 HFH
i 27,

(2) BHIZXoTHEITNDIZL eSS/ 7
L7 =A% —MIBWT, H7EL) L RTHOERE
BEREFEM O J7 5K < 7 A EIEAHERR S iz,

(3) “7LT7—AH— PORENIZEW LWwHE
BEREMEME L, HOHBWERICTAHEZORVED
B, CAMERENEAOBEBOBEEGTIEE/NT 2
—H Lo TTFRMTEL T EDEGYHITRIEBEINT:.

(@) DibEXh, BEmONFRRFEERIZE-T, 71
T AN = MY AR FER D, $72, [

—EMTH, BEREEBOBFVDEVIIL-TY
L7 —REICHEND 726 S, Rk D BT
ERDBIENELPIC ol 2, FHEL-EREE
MOTFHEUT LD, FEAICIEET X 2 T80 0 215
bz, FlEODEFHROBAUOKRIT 2 ERL T
w5,

bz, BREREIZIH W2 Wiz 3
EHA LT, Ao —ITER 4 EB L U5 E
ERAFRHFESE 45 0B L 746 BIAEICBWTHE
L7,
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