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~ l $ j $ j  q E d ] + ,  $ 3 6 1  gqg 
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Table 1. Factors mean and range of the 45 lifting tasks 
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'E 6) %A4 2 39.3 cmo1 
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L E 3  g7]  qq& g7)*71 

Load weight 

O<g> 
H*(cm) V ' (cm) Dt(rm> FB "0 

Mean 17.8 38.3 71.9 39.3 0.5 1.4 
(Range) (5.2 i 35.2) (15 + 68) (5 i 135) (2+ 135) (0.2 -t 3) (0.17 + 3) 

'Horizontal location 'Verb'cal location 'Verhcal bavel distance, %eqJency,'Lifthgduratim 
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Fig. 1. Distribution of RWLs and TLVs of the 45 lifting tasks. 
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Distribution of Lls and Llnvs of the 45 lifting tasks. 
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-$- f3 > 1 - 2 % 4 4  2E;i)il 32 
4(51%), LInvsq 3% x.5 - 1 %q 
Oil ez 2ES)il 92q(53%) .  
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01 1171(24.4%)%q. @Ql, LInvs7F 1 
g 24s)k ."?-@I 227H (48.9 %) 01 3 

3. f 01 &tZtZtYl 2 Zl ?I 
F A 4  
L l  
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TLVs? + % ~ C Z  7Fq 593 $+ 
9 Z7] q ~ ,  +sj.+zq;FJtJ 2 q 
q.lh17,Fg pg;iix 3 x 1 9  L E 2  

7i42-z 61-ti-7-14, 95, ",'qAl?!, 

~15% qr 2 A]+ %q 9 
7$@+7) 347)71 dFq LiftingTLh' 

"11 H I 4  t z x l - q  -l;"dag q 3 
01 $Od@q. +g ;l. c;lq?jiiq? LEq 

39-5 + X I S  74344 s c j  % ~ l @  
3 $ 9  + 3 1 Lifting 

TLVs? +47) 019 OJq2.3  XA]-F! 
q(NIOSH, 1994 ; ACGIH, 2005). 

3 $734 41q $?501 Jml q ?! 
$37747) Lifting TLVsq q@ i;hFX 

q q151 4%J 44403- g71 xl 
+5 Z151 LF%q. q W j  LE7F 

'."la L1t '0'7g TxF Fig. 3. Regression analysis between of Lls and L~TLVS of the 42 IPting 
gq O,t 0.8~1 f i;F 341% tasks(The data  o f  3 tasks with extremely higher L~TLVS are not  
342 31'17) .%%q. '1 q@ 3q included. The regression equation is y = 0 . 7 3 4 ~  + 0.0365, r2=0.85, 
k LiftingTLVs5 LEol] 3377-11 p<O.OOl). 

7F 3711 334q  qtF4 4% £7) 

Table 2. Distribution of Lls and L~TLVS of the 45 lifting tasks 

Total no. LIs* LI-nv, + 

of lifting 
tasks 50.5 11 >1-2 >2-3 >3 50.5 50.5-1 >1-2 >2-3 >3 

'Uftirig lrxlex o f  k e  LE, t ~ i f t h g  Index o f  the Lifting TLVs 
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61pF 2 0 1  LE7F Lifting TLVsgq  
r;l $Jqli;Fq q442.g LIs7F LITLVS 

2r;F 2 w1LF 37H qOd4 3 
9 3d 3. LInvs7) LTsX.q 6$ 1.5~1 

4 s  341 q g q .  61 37Fzl qOdS 
TaskNo.23,No.29 N0.453012r;F. 
2 3 3  571 q+ z3S +q g q o ]  

qr/H q, 9s5 9% 3 4 ,  q g A 1 7 , F  
s 1 ~ 1 3  n l + g  q q o l % q .  29@ 
c 
=71 "?-?AS f q g  %+ ?I7J61 8 
r, 9 ~ 7 )  g% 0.534 olar, 
3s 2 4 8  6]*4 q g o ] $ q .  4 5 3  

571 .7?-0d E9 fZIgq61 q7/H 4, 
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Table 3. Factors hcluded in the lifting equation and lifting TLVs 

Factors I Lifhng Equation I LiftingTLVs 

Horizontal location(H) 
Horizontal location 

HM=25/H(H=25-63cm) 

Horizontal zone 
1) close: 0 - 3 b  
2) Mddle: 3e60cm 
3) Far: 60-8Ocm 

Vertical location(V) 

- Vertical location 
VM = 1-(0.003 x IV-751) 

(Ocml V 1 175cm) 
VM = O(V>175cm) 

- Vertical zone 
1) High: 132-183cm 
2) Chest: 81-132cm 
3) Low: D81cm 
4) Floor: G3Ocm33 

Inikquent lifting W d a y  
and<l20 Wday 

Intermediate lifting 
Fquencp2Nday andOOlifts/h 

Frequent lifting 
>2Wdw and 360lifWh35 

Vertical travel distance@) 

Lifting duration(LD) 

1 Not included 

- LD I l h r  
lhr<LD 12hr 

h r  ILD<8hr 

Hand-tocontainer coupling(C) 
Coupling type: 

- 2hr 2LD 22hr 

Asymmetric angle(A) 

Coupling type: 

good 
fair 

Not included 

AM = 1-0.0032 A(0 I A  1135") 
- AM = O(A>135") 

- Not included 
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0 0 d r3-F +Fqo~ 3s 9 7 7 )  T TI D L  

s 7 g q .  q q  2%' z?j Z)qAje,  
41s +jq g+os gag 
4 + ,  ++q xF47F 944qAl '2s 
~ P ( ~ ~ F S ~ I L F  w 3 j r ) ,  za 8 
ZpF GS, 571611 qi4]39 % a ,  
g g @  $4Lo], gq-3 @ %( f %:FZ 

++g x)x] g + 3% $+), &l+o] 
0 1 k  ML ~ 0 6 1 1 ~  O T  Q %s q-$7l$& 

."?-$q 4 Z)krl] 2% TLVs4 1/22 

q"I'-$@q(ACGIH, 2005). 
Lifting TLVsq 77)-% 2 %%& 95 

ol-$%)q 3*611Aj TLVsS Hl-3-  2 
+ 3 Ml$Z7)*5 H]xq 

A 0  - rd~FA1 A \ - $ 9  + 2q+ $01 q. 
3 4 3  Lifing TLVse LEel] Aj q#g 
3 l ) g s ) 3  2e qqza611 q q q z  
g71 ~13% A]A] %F@0) 9cq 
Lifting TLVst LE 611 U l q  3 4  8)i! 

22 @+7) q i L ( q y h l a ,  $ 5 ,  
e l  7- o x +i-"#q$ 34?l) %A)q 

4 31, 4 7-12 Ai-$Z)x] 

I! 9 q 5t g q s  A\#8]71 qg 
"11 1 3jZ.Zl0lLF 3 q 4 o 1  9q4q 
+ 5+401 2 q .  

Table 4. Strengths and limitations of lifting equation and lifting TLVs 

g $4734- W g  TLVs ol] 4 9 4 
9Z+ LEoll H 1 q  974 LFE)!dxl+ 
.f. 7)xl @+a611 + g 3 2  % 9 4 0 ]  

2e 32s "Fq!dq. 34"s  
Lifting TLVs4 3 q % A d  olJ q 9 2 
7-17) 27018 Z ? o ] 3  +sd. +q 
47-1, 3z+, qq~17,F @+92 7F 

x l z  !.s o]-$is)q 327F'i;F~e 83 
4% 2 ~ x 1  g++ 9 q 01 Z A ) ~ ) ?  

g+ ziq3 agq-A] rn)S 
q7Fgjiq-g gxx\ is\? 4% 4 Qs) 
qi! g E + a q .  
3 97 611 4 9s LE* Lifting 

n v s  +l3s]qBJ3q+ o]"I'-$Z\q g 
9 7 p t  + A t 3  qq3.11 Aj LIs7) 1 $j 

q LInvsi;kg q ) g Z ) e  3 01 7)+3) 

q. 4, q7jq y = 0.953~ -0.19(y = 
LInvs, x=LIs, r?=O.67)q]~j x GO) 1 

01 9 y 4  419G& 0.7601q. 4AlZ 
$ 37 q39 45 71 +q LInvs 
Go] 0.75s %i$s).+ qqp 337Hg 
LIs < 1 9 q q$ 1711 (LITLVS =0.9, 
LIzO.9) 33, LITLVS 0.75 0JZ)q  

4 4  1271% LIs ) 1 9  q q o ]  171 
(LITLvs=O.~, LI=l.O)$q. Q-9, LIs 
71 1 9 11)lq LInvs q1 g%] (0.76) 4 
95% 44 73 Z\32](0.58)g 4% 

TOOIS I Strengths 1 T imitations 

Lifting . 
Equation 

Lifting 
TLVs 

. Wide range of criteria 

.Economical 

.Various factors are used 

.It reflects realistic field conditions 
rn Safe more than different assessment methods, 

Easy to idenhfy b g  task's problems and 
improvement methods 
Applies to lifting of manufacturing 

Easy to use in the field situation and economical 
Almost of applies in the field 
Requires relalively less assumptions 

.Limitation tasks are established apart guideline 

. Applies only to lifting 
Requires many assumptions 

rn Can not be applied only to limited lifting tasks 
Difficult to use in the field 
Analysis time is very long . Estimate equation is very complex . Amateurs are difficult to use 

Applied in the task which is various 
There are some horizontal-vertical zones with 
no known safe limit for rewtive lifting . Amateurs are easy to use . The accuracy or wrought falls 
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2 3 $ 2 1  9 q 4 2 1  q-$g + 2 
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