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Structure Analysis and Plantar Pressure Characteristics of Sports Socks
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Abstract: The purpose of this study was to provide basic data for designing optimal sports
socks by selecting three types of commercially available sports socks with designs based
on thickness, analyzing the tissue and thickness characteristics of each part, and measuring
and analyzing plantar pressure when wearing sports socks. The thickness of sports socks
was organized in the order of Heel > Toe > Meta > Ankle > Upper, with the heel and toes
being thicker to withstand pressure and the upper part being thinner for breathability.
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That is, S503 tended to be thicker in the toes, heel, and ankle parts, while SS02 was thicker
in the upper part and meta part. In the case of knitted fabrics, most of the socks were made

of flat fabrics, and the ankle part used a general tube type and rubber piece structure for
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better wearing comfort, and some meta parts used a jacquard pattern for decoration. The
analysis of plantar pressure in the toes, arch, and heel areas of the soles of the feet con-
firmed that the pressure distribution was affected by the thickness of the sock area.

Keywords: sports socks, knit structure, thickness of socks, plantar pressure
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Table 1. Sample information used in this study
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Sample code SS01 SS02 SS03
Company Feetures (USA)
Name Elite Ultra Light (UL) Elite Light Cushion (LC) Elite Max Cushion (MC)
Size Medium Medium Medium
[0}
Fiber composition 25% Nylon 96% Nylon 7‘21 fWPool\ll))//T;er
5% Spandex 4% Spandex 5% Spandex

Left

Surface image

Right
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Figure 2. Foot zone for analyzing plantar pressure.
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Figure 3. Surface image and knit structure of parts in SS01 sample; (a) surface image of SS01 sample and (b) parts of various knit structure.
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7k 2B w e}, F.919] F=A|17F 0.98 mm= T1o] vl F7A Uettth M
Table 2= SS01°] 1671 #9182 7], 77, UE 24, 9= M5oA] oF 2 mm= FAA UERgten, ofx] &
AEATMEE, B AL UERE Zlolch T R9l= T19] & mAsHs oehg o 4 itk Hi of 114 mma e}
Table 2. Characterization of parts of SS01 sample
e T Stitch count Normal
1Z |
Part Structure Repeated unit
(mm?) (mm) warp X vgeft/ warp X weft P Front Back
inch per sample
T1 103x42 0.98+0.07 Plain 30.0x50.0 123.6x84.0
T } g ..
o /
E ¥4 .
T2 90%23 0.95+0.01 Plain 30.0x50.0 108.0x46.0 vi o 2
M1 33x61 0.9020.09 Plain 300x500 3961220 - £ B
M2 72x125 0.69+0.01 Plain 35.0x35.0 100.8 x175.0 - ¢
M M3 14x78 0.50+0.08 Plain/jacquard  35.0x40.0 19.6 X 124.8 J &L
E o ’ ) ..
T - -
A , ;
M4 9x52 0.61+0.08 Plain 25.0x35.0 9.0x72.8 - :
M5 25x59 204001 Plain 450x450 4501062 ﬁ '
M6 10x13 1.19+0.01 Plain 35.0x45.0 14.0x234 N g
A
E H1  105x35 1.14£0.01 Plain 300x400  126.0x56.0 S e
Ul 71x37 0914011 Plain 300x350  850x518 “ N
u —
P N N
P U2 66x41 0.84+0.02 Plain 20.0x35.0 52.0x49.2 w0 e
E % « ad
R
U3 67%x36 1.16+0.02 Pain 30.0x40.0 80.4x57.6 ” |
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Table 2. Continued
S' Thick Stitch count Normal
ize ickness
Part Structure Repeated unit
(i) () warp? X vgeft/ warp x weft p Front Back
inch per sample
Al 80x11 0.98+£0.06  Plain/Tubular  30.0x35.0 96.0x15.4 -
A A2 76x16 1.14+£0.02  Plain/Tubular  30.0 x 30.0 91.0x19.2
N
K
L
E A3 74x11 1.02+0.09 Plain / Rib 25.0x45.0 740%19.0
A4 82x10 0.95+0.21 Plain / Rib 30.0 x50.0 98.4x20.0 -
Sample images
Top Inside-L Outside-L Inside-R Outside-R Bottom
$502

< Inside >

(b)

< Qutside >

< Bottom >

Figure 4. Surface image and knit structure of parts in SS02 sample; (a) surface image of SS02 sample and (b) parts of various knit structure.
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Table 3. Characterization of parts of SS02 sample
S Thick Stitch count Normal
ize ickness
Part Structure Repeated unit
(mm?) (mm) warp X vgeft/ warp x weft p Front Back
inch per sample
T ETH 4
O T 90x115 1.98+0.02 Plain 12.5%27.5 45.0x126.5
E
M1 73%x92 1.89+0.06 Plain 30.0x40.0 87.6x147.2 -
M
E M2 1oxs6  1.18:008 Plain/ 30.0x35.0 12.0x78.4
T Jacquard
A
Il [ | ]
T
M3 24x63 1.90£0.04 plain 40.0x45.0 384x1134 (. [ | |
I [ | ]
H H1 107%x37 1.67+0.03 Plain 30.0x60.0 128.4%x222.0 -
E
E
L
H2 107x37 1.61+£0.03 Plain 30.0x60.0 128.4%222.0
U1 65x41 1.19+0.04 Plain 40.0x30.0 104.0x49.2
U
P
P U2 70x89 1.10£0.04 Plain 45.0x35.0 126.0x124.6
E
R
U3 72x41 1.04+0.01 Plain 35.0x35.0 100.8x57.4
Al 91x11 1.20+£0.05 Plain 30.0x40.0 109.2x17.6
A2 91x11 0.86:+0.06 Plain 30.0x40.0 109.2x17.6
A
N .
Plain/
K A3 77x14 1.40£0.03 35.0x40.0 107.8x224
L Tubular
E
A4 65%11 1.10£0.03 Plain/Rib 25.0x30.0 65.0x13.2

A5 91x20 2.00+0.03 Plain/Rib 250x65.0 91.0x52.0
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Figure 5. Surface image and knit structure of parts in SS03 sample; (a) surface image of SS03 sample and (b) parts of various knit structure.
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Table 4. Characterization of parts of SS03 sample

%) 2983} i 9 FHg 23] 217} 1REOR BIslget
Table 4= SS032] 187} F-¥E=E F7], T4, HE %34,

2ERAZREE, 3 AR UERH Aotk T 7.9 F7=
1.95 mmo|glth M 295 7 T4 F&& M7of|A
2.3 mm, M8°J|A] 2.06 mm= F7A vrelton, M52+ M6
oA FAl= 071 mm=E ¢FA YeEbEth Hi= 9F 2.07 mm
2 YUelhda, U 28 2= U2 971 oF 091 mm=ZE F7
Utk A= A4 HQoA] ¢F 534 mm B VHEH LXE 7}

S Thick Stitch count Normal
ize ickness .
Part Structure Repeated unit
(mm?) (mm) warp X vgeft/ warp X weft p Front Back
inch per sample

T
(0] T1 85%6 1.95+0.02 Plain 25.0x45.0 85.0x108.0
E

M1 30x63 0.85+0.01 Plain 30.0x50.0 36.0x126.0
M
E M2 43%25 1.2620.03 Plain 25.0x45.0 43.0x45.0
T
A

Plain/
M3 14x72 0.8620.11 30.0x40.0 16.8x115.2

Jacquard
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Table 4. Continued

i Thick Stitch count Normal
ize ickness
Part Structure Repeated unit
) ) warp X vgeft/ warp x weft p Front Back
inch per sample
M4 9%53 0.84+0.03 Plain 25.0x30.0 9.0%x63.6
M5 27%61 0.71+0.02 Plain 40.0x60.0 43.2x146.4
M
"IE' M6 62x72 0.71+£0.02 Plain 30.0x40.0 74.4x115.2
A
M7 8x23 2.30+0.05 Plain 30.0x55.0 9.6x50.6
M8 81x21 2.06+0.15 Plain 35.0x40.0 113.4%33.6
H
E H1  91x32 207003 Plain 25.0x30.0 91.0x384
L
U1 75%21 0.76+0.01 Plain 25.0x55.0 75.0x46.2
U U2 61x27 0.91+0.00 Plain 35.0x50.0 85.4%x54.0
P
P
E
R U3 62x72 0.71+0.01 Plain 30.0x40.0 74.4x115.2
U4 62x72 0.71+0.01 Plain 30.0x40.0 744x115.2
Al 75%19 2.69+0.02 Plain 35.0x40.0 105.0x30.4
A A2 75x11 1.60+0.13  Plain/Tubular  30.0x40.0 90.0x17.6
N
K
L
E A3 60x90 1.33+£0.03 Plain / Rib 25.0x45.0 60.0x16.2

A4 72x19 5.34+0.11 Plain / Rib 30.0x60.0 86.4x45.6
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Figure 8. Comparison of the kint structure of parts in three types
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Figure 9. Change on the plantar pressure of parts with various sports socks; (a) toe 1, (b) toe 2-5, (c) midfoot, (d) medial heel, and (e) lateral heel.
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