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An Analysis of Stress on Foot by Lifting Height and Angle

Min Woo Yeo, Sang Do Lee, Dong Choon Lee
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ABSTRACT

In this paper, we propose a stress analysis on foot by lifting task attitudes. Maximum force and peak pressure were
measured on 8 body regions by Pedar system in order to analysis the stress which is affected by task style and angle on foot
when Manual Materials Handling task. As for the peak pressure of the whole foot as to the task height during the lifting task,
the height from Knuckle to Shoulder was the least in the peak pressure. Also, as for the maximum force and the peak
pressure of the whole foot as to the task angle during the lifting task, it could be seen that the more an angle increases, the
stress influencing on a foot jumps. As for the maximum force and the peak pressure by foot region as to the task height in
case of the lifting task, the height from Knuckle to Shoulder is indicated the smallest value in the maximum force and the
peak pressure, thus there is necessary to attain the work design that considered this. Also, as for the maximum force by foot
region as to the task angle in case of the lifting task, 0° tasking is indicated to be least, thus there is necessity to be attained
the tasking design in a bid to prevent the existence of an angle. The results of this paper are thought to be helpful to the
suitable work design, to the prevention of musculoskeletal disorders related to the lower limbs, and to the design of
ergonomic safety shoes.
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[tem Mean SD
Age (year) 23.0 3.6
Height (cm) 175.3 4.5
Weight (kg) 74.8 2.8
Instep Height (cm) 68.7 0.6
Heel Height (cm) 64.7 11.6
Ankle Girth(cm) 265.3 1.2
Calf Girth(cm) 400.7 15.0
Knee Height (cm) 467.7 9.1
Knee Girth(cm) 388.3 8.6
Foot Breadth (cm) 101.8 7.0
Foot Length (cm) 249.4 12.0
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Variables Levels
Type of Safety shoes(SS1, SS2, SS3, SS4)
Work heights(3): Floor — Knuckle,
Inde_pendent Floor — Shoulder,
Variables
Knuckle — Shoulder
Task angles(3): 0°, 45°, 90°
Degendent Maximum Force, Peak Pressure
Variables
Control e . - .
Variables Lifting Task Container, Lifting Task Weight

Aojg, Arigree BAs] Aol NBA A%
sel ol Atolel] ARAT 5& A5
A0l vz} 7hs etk Tejh, ARele] o
3} A% Abololi= vhe AT} Q7] wjE
Besioa SrhEEs, 1999). Web &
w2 AR BES A9E AN Qg za
AAlel Al At Aigree B4 Fek A

AR A A FAHOZ oz 9o Avia

o 4 Itk YERE SPALGWS AE o] 5]

YO A Fo] Sl ekl £ a9
2700l wet B34 gol2A 3395 0% ek
aelm 3R 4 HolEzE Wde] /bt

>‘—|—'
=
d
iin]
RC|
rl

zﬂo ]



20 021< - 0l

ATk S o] g3t TiEE ko) HE|2RE X3 ¢
2 S doE AAsk 93] 4-F (threshold level) ]l
el TEs Uhie § 7)ol 7P g Fofshs Aotk
T2 o) 9h e W Zh kg Weh) o] el oo
A7) wgh A 7S AT o g7k HYE vUF A
ah oRzke] Zjol7h HhAEE 2 x| S Yol E§hE7)
w o]l Zpo]7h A k= whdo] gtk e B A

e ZIEZR vehd A9 dlolEE A oz W
gt v 11 A E 7P FElske] vl Askel)

TE)al 78 3elA 9l o] Aldto] AWy} &89S )
A e Fote] YEhs ko] s8] el <8l 871
LR Wrol HE Aalsieled Wl dAE 5
M1, M2), 55 139 M3), AF 259 (M4, M5) 1
g ke 3391 (M6, M7, M8) & T-#3&13itt.

Left Foot

Right Foot

29] $%50) A5l Ao BAR A2 TAL T3}
B AL ARtolof Sz AAH 327} FHEe] 3

i 7Fsdol ssvhaL shglvk(o] Al 1982). Hd MMH
Zqle] JREEAF AT AA s Dt Ba o]
299} sHA] o] A o] MAEE ZHAAAT] BANE

o] A%How Vet Qe olel @ ¥91E w53 9
A Aol Ao Abgaka g Aol ergtoltt
= 7

aelEE v $9E YEsln AEds
AL A9 2219 A B

aslely] $18l A s Ro) s QikgekAR) ekaste] A
o] A3 eFHLh

Aol o3l o
B o]}:ﬂ Ol—al?_.:\]—i‘_
ek, thge] 3o
Helsigict. 57) % ogow
G151} AU B ke 3 5l
el whit el AP A
UehlgiT 3 5 LEAEE £
& AxjgIo] ehile &
o e Aok Achelel e A E 5

_1N o
oS
2l
o

o

3L

fo r%
miﬁ
1o

r

1ﬂ§

EO
_IE f”

L
ok

1[‘1

a‘%’j°ﬂ’ﬂ HE‘ A

& HHQ FCHEh F|CHUH Hdak

SS MF (N) PP (N/cm®)
1 745.24 40.16
2 672.76 35.78
3 682.03 34.40
4 620.70 27.56
1 713.61 38.19
2 685.45 41.01
3 678.54 36.52
4 656.99 32.81
1 719.35 26.39
2 673.42 28.46
3 602.65 28.42
4 624.86 23.12
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SS MF (N) PP (N/cm®)
1 576.78 37.08

2 536.74 37.25

3 578.41 37.14

4 565.66 27.82

1 774.45 33.35

2 750.19 35.50

3 713.59 33.94

4 677.30 28.41

1 826.97 34.30

2 744.71 32.50

3 671.22 28.26

4 659.60 27.24
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= 770 —#—SS2
A 3 7591344 2530448 676 <0001 2 s e
B 2 105055.8 52527.92 14 0.2467 8 a8 5 A
C 2 3820184 1910092  51.01 <0001" 5
D 1 7203047 7203047 19234 <.0001" 8 se0
A*B 6 191019.3 3183654  0.85 05315
A+C 6 5636121 9393535 251 0.0209° 500 R = o
AsD 3 1382967 46098.91 123 0.2976 Task Angles
B«C 4 4542193 1135548 0.3  0.8758
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Source DF SS MS F-Value Pr>F
A 3 5588.894 1862.965 13.49 <.0001"
B 2 12960.97  6480.486  46.92  <.0001™
C 2 1952.086  976.0429 7.07  <.0001™
D 1 172.111 172.111 1.25  0.2648

A=B 6 1760.173  293.3622 212 0.0489"
AxC 6 1301.395  216.8992 1.57  0.1533
A#D 3 1744.355 581.4518 421 0.0058"
B=C 4 357.8425  89.46062 0.65 0.6287
B=D 2 20.09275  10.04637 0.07  0.9299
C«D 2 1308.672  654.3362 4,74 0.00917
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