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Maximal acceptable lifting loads of Korean male

according to horizontal and vertical distances

Young—IlI Kwon

Department of Safety Engineering, Graduate Schoo! of Industry

Pukyong National University

Abstract

The purpose of this paper was to evaluate the effectiveness of
horizontal & vertical multipliers for manual material handling. Lfting
tasks with 5 different horizontal distances (30cm ~ 70cm) for 6
vertical distances(ankle, knee, waist, elbow, shoulder and head
height) were experimented.

From the experiment, following results were obtained.

(1) Decreasing trend of MVC for horizontal distance appeared to
the linear. The increase of the horizontal distance is clearer than

that of the vertical distance.
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(2) The degrade tendency did not appeared almost in 60~70cm
intervals's horizontal distance.

(3) As a result of ANOVA, MVC paid attention to horizontal and
vertical distance but cross effect was insignificant(p<0.01).

(4) The change of the MVC according to the horizontal, vertical

distance appeared similar form of RWL.
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2.3 238 (MVC)
ROl FEIEL el (12g o ofn)dh it UE wWyo
oSyl B HA RS FEdhis wok 1589 7lolvh sk =)

Aol A AHEE rfel HuwyaHe T 5HY 5% Al ool

vk SRS wul = YA (static) FFA S olwl 2 ARE T o]o] whaf

o] Aozt gtk TR FES (dynamic) 5% o2 Egl o) *
S T FERAY A £Fol v S s 49 ¢ A 54 A4

rgo] AAQ AR &S A% 4 9= FH oA 7Hmuscle endurance
time) <+-§o] W3lgt= g wet @AY Fig. 12 Rohmert curvegl &

2] = muscle endurance time® %MVCe #HAZ e Moo Fig, 1

9l A%, Ad 99 50%= 13 AE FAHAW, B tgel 15%tile
MVCelstd Afelliz 4 oM 32 A Fek #&HE 4 A muscle

endurance time-2 15%tile MVC Ao A G335 7F4A3F3 40%tile MVC 9]

Fol Aol 2 ool #%MEE h4 &+
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WoglrelAts i W AAAES Aol gliz AT dH 304S ¥4
Ak AASte] /1E NIOSH 712l A AL sz A% & +8 - SAA58
stefstel 7l kel whE Hhelg Hdstglon], Aol E s & Y

e A geies SAseh

3. 1. HA2gxA ANA 5A

4RSS QA5 Ak el Table 45 2ok,

Table 4. A3 A A5 9

A0

Sub.01 26

Sub.02| 25 1787 73 10 54 106 117 145 34 28
Sub.03|| 27 176 67.5 10 46 99 110 145 36 28
Sub.04 25 175.5 72 10 49 101 111 145 35 29
Sub.05| 25 180 74 10 52 104 110 145 38 27
Sub.0b|| 26 177 90 10 50 7 96 112 147 36 30
Sub.07|| 26 170 68 9 A7 101 108 137 35 28
—%;113()8 _Zb i 71]-5 70 10 51 1041 115 148 36 28
Suh()QZ/! 1735 61 3 51 ‘QQ ‘ 104 110 32 27
_%;h 10| 26 171 61 10 H2 100 110 110 33 30
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Table 4. 92312k 21254 sk (7 4)

{em) | (cm) (cm) {cm) {em) | (em) {cm)

Sub T 26 183.5 72 11 a3 103 116 152 37 31
;;l)]; :1 7 11“%3 773» B !() 3 103 111 150 37 30
Sub 13| 25 169.5 63 9 19 99 # 1()() 139 35 28
:LT}) 14 24 176 641 10 50 102 115 148 33 28
Sub.dd| 26 182 74 12 A7 102 1 13 150 30 31
Sub.16|| 25 168 29 10 5()-_ " 9;) 1 1(; 110 31 29
Sub.17| 25 168 61 IO -.:3() 97 109 110 32 29
Sub. 18] 25 174 66 11 53 100 112 143 33 27
Sub19 26 171 o9 12 50 100 110 140 31 29
Sub.20i 25 180.5 30 9 50 105 115 152 31 32
—%1‘11)31 ’ 25 182 80 12 50 102 114 152 32 30
Sub.22| 25 169 62 i() 49 99 109 142 30 28
Sub23| 25 170 65 10 50 97“ | 110 113 31 29
Sub.24| 25 170 60 10 52 100 110 142 30 29
Sub.2bl| 26 176 658 10 53 99 112 150 35 30
E‘bubz;) ﬁjfi) "““‘]“75)'” 69 10 51 100 110 145 32 28
Sub.27) 25 176.4 70 10 50 94 110 146 35 30
Sub.28| 25 181 79 11 55 105 115 152 37 29
Sub.29) 25 173 62 10 45 95 105 142 31 28
Sub.30) 25 177 72 10 18 99 111 118 34 30

Ave. || 253 | 17549 | 69.08 10.1 50.43 1003 | 111.27 | 145.2 33.7 29

SD 0.7 4.66 7.51 0.88 2.36 Zq/-l 3.22 4.44 3.38 1.26
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1

FAE AEAE F FAARE 7 s Ag el QAAEE Akl npeh wb
i, e, BEA, oA, ve) Eold A AAsG /1F BANAE £H

2] 10cm, 45cm, 75em, 105¢m, 140cm &= R3-akol ol gl Al gz & Al A A

F7b dolstrw b HAHAE AAFA dataE ol Eetdrh. TR V)
& @A = 254cm, 381cm, 50.8cm 37FA = Wiiste] AFst o), &

Ao Atz FHuolsrw el FAEEE B e AP Ed AA HEe] Aol A
30~70cm%E 10cm vl 2 s es AASY T Addiz 2A A 2skd o
Zpa] A2 A di=

= th5e] Fig. 294 2t}

&= 7he

m&
=
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<
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L
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ZA35t7] 913Fe] Takei Kiki Kogyo Co.7F A 23k

-
\

|
i

digital dynamometers AH&3tH o, o] 7|7 #AF A Bt

2.

o A} ARt o 5 Qe Anoel AoAd Hgae @

tlo

A<r(digita) gt o2 FEA|8le] S} o] &A= Ho 300kg 7hA1 9] o=, A
#oaujity 58 SAE & drk A AE HF 259 0~100kg 7
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Digital Bynamometer
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4. 1 Hd:r3 54 43
FAARE 7b 9 dEe] By B2 Ee], A, o) 4 v molR W
b, FEAYE 30em~80cm7bA] 10cm el & HEA A HootH e =3 4
Whi= thE0] Table 59 2tk 80cm Aotz lAle]l 715 A mgdhAz <l
stol EH Aol Aafetgict

i o] 23.33+4.02 16.33+2.84 11.77£1.87 4.77+4.34 -
HExol 25.53+4.60 19.47+2.93 12.83+3.23 8.93+2.16 3.00+1.25
& v] F ol 25.10+4.68 18.23£4.75 13.93+3.71 9.07£1.70 7.58+0.84
Vg A o) 22.93+5.32 17.97+5.48 13.33+3.92 9.37+£1.83 7.15+1.95
o} 7| = o] 2257+4.67 15.97+41.62 10.90+2.20 ! 7.68+1.79 7.83+2.32
m ¢] = o] 18.10+4.59 12.60+3.59 9.07+1.73 6.44+1.24 -
FHRAe) wE FgAed Aoed gadds Avny BEso)da
oo FEAY 0emYdwlE vFos ZH7E 30.00%(40cm),  49.55%(50cm),

79.95%(60cm) A3 o1

65.02%(60cm),  68.66%(70cm)

FEEolol A 23.74%(40cm), 49.75%(50cm),
frashdeh. slelizolel M= 27.37%(40cm),
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.50%(50cm), 63.86%(60cm), 69.8%(70cm), w2 2ol ol A= 21.63%(40cm),

AL8790(50em), 59.14%6(60cm), 68.829%(70cm), o 7z olell A= 29.24%(40cm),

51.71%(50cm), 65.979%6(60cm), 65.31%(70cm), ™ 2] F=olel A= 30.39%(40cm),

49.89%6(50cm), 64.42%(60cm)? 7+ 7} 7}

FAAL e gAY Aueee] wa el Fig 39 2o

y = —3.966x + 26.306
R® = 09257
o)
=<
O
=
=
0 i 1 i { I
30 40 50 60 70
Horizontal distance(cm)
|+Ankle B ] Waist Elbow —3K~— Shouider ~—@—Head ~im Ave MY (ave) }

Fig. 3. F& Al w2 =5 A 2fra A3

e Ay #3872 30em
=P 862%(E 0], 1.68%(3] Bl Eol),

oG (T 2] = 0]), 11.59% (o] A o)), 29.10% (M gl o]) 3HA7F vhebstorn,

i

1
i

1271 B2mo] VFOR 16.13%(%E=0]), 6.37%(3 & %)),

T SE T

ADcmoll A = F] %
T70% (52 20]), 17.98% (o) 7] 3=0]), 3529%(1 2] =o})e] Z+A7} LbERC)
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Socmell iz #H =V Flelirol vl o Zh7b 1551908 E o)), 7.90% (Y :
o], AB1%(R A o)), 21.75% (0 2 e]), 34.8900(m] )iz o)), 60cmell A i
AA N Ay

i ol vlsros Zhh 49.09% (R aEo]), 4.70% (- F o)),

3.2006(8] 2] 2= o]), 18.04% () 7]tz ol), 31.27% (™ 2] %)) £FA7F Vb o)

i
'

T0cmell A= dE el Romeelold v A gL (ko] Aol o]FoHe.
1z
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Table Al. Frequency multiplier

Zrel A2+ LD(Lifting Duration)
Siblie LD = 142 i 1A% < LD < 242 242 < LD
P/ - P
V< 75em |V = 78om | V< Toem |V = Them | V < Toem |V = Tom
(0.2 1.00 1.00 0.95 0.95 0.85 0.85
0.5 0.97 (.97 “ 0.92 0.92 0.81 0.81
| 0.91 09; 0.88 0.88 0.75 0.75
B 2 091 0.91 0.84 0.84 0.65 0.63
3 0.88 0.88 0.79 0.79 0.55 0.55
4 0.84 0.84 0.72 0.72 0.45 0.45
5 0.80 0.80 0.60 0.60 0.35 0.35
~ 6 0.75 0.75 0.50 0.50 0.27 0.27
7 0.70 0.70 0.42 0.42 0.22 0.22
8 0.60 0.60 0.35 0.35 0.18 0.18
9 0.52 0.52 0.30 0.30 0.00 0.15
B 10 0.45 0.45 0.26 0.26 0.00 0.13
11 0.41 0.41 0.00 0.23 0.00 (.00
B 12 0.37 0.37 0.00 0.21 0.00 0.00
13 0.00 0.34 0.00 0.00 0.00 0.00
14 0.00 0.31 0.00 0.00 0.00 (.00
15 0.00 0.28 0.00 0.00 0.00 0.00
> 15 0.00 0.00 0.00 0.00 0.00 0.00
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Maximal acceptable lifting loads of Korean according to

horizontal and vertical distances

Young—Il Kwon

Department of Safety Engineering, Graduate School of Industry

Pukyong National University

Abstract

The purpose of this paper was to evaluate the effectiveness of
horizontal & vertical multipliers for manual material handling. Lfting
tasks with 5 different horizontal distances (30cm ~ 70cm) for 6
vertical distances(ankle, knee, waist, elbow, shoulder and head height)
were experimented.

From the experiment, following results were obtained.

(1) Decreasing trend of MVC for horizontal distance appeared to the
linear. The increase of the horizontal distance is clearer than the
vertical distance.

(2) The degrade tendency did not appeared almost in 60~70cm
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intervals's horizontal distance.

(3) As a result of ANOVA, MVC paid attention to horizontal and
vertical distance but cross effect was insignificant(p<0.01).

(4) The change of the MVC according to the horizontal, vertical

distance appeared similar form of RWL.
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