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Abstract

The objectives of this study are to survey the manual lifting characteristics (e.g., lifting pattern,
working condition) and to evaluate the manual lifting task using the NIOSH lifting equation. The study
also aims to investigate some difficulties underlying the application of the equation. The total of 7
factories were surveyed; auto-part manufacturing, auto-part assembly, construction material
manufacturing, electric appliance manufacturing, ceramic, steel manufacturing, and furniture
manufacturing. This study selects the tasks based on whether they required high degree of manual
lifting. Result from the preliminary survey is 31 separated tasks. Total 81 subjects were included in
the study; 78 males and 3 females. Average characteristics of the task being surveyed are weight 17.5
kg., vertical height 63.9 cm., vertical distance 37.8 cm, temperature 29.8°C, the relative humidity 58.2
%, Recommended Weight Limit (RWL) 13.2 kg., Lifting Index (LI) 1.4 and discomfort score 5 (rather

high discomfort or pain).

The conclusion is that most of these tasks (19 tasks) are considered as heavy manual lifting
(LI over 1). The major reason is heavy load weight. Another factor is the large reaching distance,
which decreases the RWL and therefore increases LI. The study also shows that these lifting
required workers to work outside the limitation to appropriately use NIOSH equation, such as the
required of short walks (30 tasks), two-persons lifting (13 tasks), exceed temperature and relative
humidity. For further study, to incorporate some aspects of working condition and environmental

factors would be imperative.
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sUuuLIRY WNspRINTUsEiuuentesiieiionns NIOSH (U5uigetl 1991)

RWL= LC XHM XVM X DM XAM X FM X CM (1)

T

LC = Load Constant (23kg)

HM = Horizontal Multiplier (25/H) H \fluszazandaiialuuuisy (gﬂﬁ 1)

VM = Vertical Multiplier (1-(0.003IV-75])) V ifluszpzaindafioluuwihe (Ui 1)

DM = Distance Multiplier (0.82+(4.5/D)) D Lﬂuszﬂ:maaﬁ’mqﬁﬂniuLLuaﬁo

AM = Asymmetric Multiplier (1-(0.0032A)) A Husmasialnandeslianuniialunuisy
(U1 1)

FM = Frequency Multiplier Wuwaananudlunisen (ms’mﬁ 1)

CM = Coupling Multiplier Lﬂuwamné’nﬂmﬁmqﬁﬁﬁaé’u f/uunana/laif (gﬁﬁ 2)

AT TN IWaRBITETIIITIUNATIWIAY Taeimunssezuunuliseil a7 25 o fg

(multiplier) 199 3cilAGioud 0-1 mutladeiuaeuly swali RLW fiatiasndn 23 Alansuaviosg &

flagusneq Tunsunlad

Uae
LI

%

= windien / RWL 2)

@199 1 N1IMAN Frequency Multiplier Wad V uazszaziianihouwdasuly [6]

Frequency Work Duration
Lifts/min <1 Hour > 1 but £ 2 Hours > 2 but < 8 Hours

(F V<37t | V230 [ V<30 | V230 | V<30 | V230

<0.2 1.00 1.00 .95 .95 .85 .85
0.5 97 97 92 92 .81 .81
1 94 94 .88 .88 75 75
2 91 91 .84 .84 65 65
3 .88 .88 79 79 55 55
4 .84 .84 72 72 45 45
5 .80 .80 .60 .60 35 35
6 75 75 .50 .50 27 27
7 .70 .70 42 42 22 22
8 .60 .60 35 35 18 18
9 52 52 .30 .30 .00 15
10 45 45 .26 .26 .00 .00
11 41 41 .00 23 .00 .00
12 37 37 .00 21 .00 .00
13 .00 34 .00 .00 .00 .00
14 .00 .31 .00 .00 .00 .00
15 .00 28 .00 .00 .00 .00
>15 .00 .00 .00 .00 .00 00

T Values of V are in inches.  For lifting less frequently than once per 5 minutes, set F lifts/minute.
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Haduivinliian LI femnnda 1 'aiﬂwt:y"«v:mmnmﬁmﬂ'ﬂmmﬁa%umuﬁﬁv’hmﬂLLazizﬂxLgau
fiiaan onflowilimng u awaldiledesgusiuszer (VM Vertical Multiplier waz HM : Hori-
zontal Multiplier) fidntiasad fou aslunns1eil 4 Favinlvien RWL tasad udn wwalvien LI snndn 1 Ty
i

Tos wilvgjezifiumssnuazidulugng uq Wimeuludaihmanesesmssndiwau 30 9w Tag
lndenszusnaeandsznauiunsiuilunsinenzes Tumssnviovaaunisen seau 13 91 @
guvniidy 298 °v Feagusniniaannisld a3 NIOSH udluns 1999il Témaaasuenianssuuas
thminnsenliogiusazau udmasssuszifulagls ans NIOSH léddasialuil

fseA 2 Afladel “eelunisen

W* | Vdist* | Vorg* | Vdest*| Horg* | Hdest*| Aorg* |Adest*| F* |RWLo*|RWLd*| Lio* | Lid*

Anady 175|378 | 639 | 795|323 | 331|102 | 112 | 09 [ 132|134 | 14 [ 13
Andooiwunasg | 91 | 180 | 202 | 277 | 50 | 56 [ 81 [100 | 13 [ 28 [ 29 [ 08 | 07
A3 20 | 370 (635 | 85| 30 | 30 | 15 | 15 [ 04 | 127 | 140 [ 13 | 13
NENBEN 31 | 31 | 31 [ 3 | 31 | 31 [ 3 | 31 |31 | 31| 31 | 31 [ 31

A15190 3 ﬁaga "Ju‘]_gﬂﬂﬂLLE\]Zi MWUINADN

21y (@) thwiin (") | w9 (BN) | WBGT AT (%) | szaumsiaanas
Alady 28.2 60.4 166.2 29.8 58.2 4.9
Anfauanasgu | 607 7.46 5.66 15 10.1 0.9
ANBg U 27.0 60 165.0 296 55.0 5.0
QLENZeLERN 81 81 81 31 31 29

M5197 4 ﬂ'wéh@ﬂﬂu 4N13 NIOSH

Vmo**| VMd | Hmo | HMd | AMo | AMd | FMo | FMd | DMo | DMd | cMo | cmd
Al 087 | 090 | 080 | 0.78 | 097 | 097 | 095 [ 095 | 092 | 092 [ 095 | 097
Andosiwuanasgu | 009 | 008 | 012 | 012 | 003 [ 003 | 005 | 0.05 | 005 | 0.05 | 0.04 | 004
Ansloyg Il 090 | 092 | 083 | 083 | 095 | 095 | 097 | 097 | 090 | 090 [ 095 [ 1.00
ngueE 31 | 3t | 31 | 3t [ 31 [ 31 [ 31 | 3 | 31 | 31 | 31 | 3

* W=Weight, Vdist=Vertical Distance, Vorg=Vertical Origin, Vdest=Vertical Destination, Horg=Horizontal Origin,
Hdest=Horizontal Destination, F=Frequency, RWLo=Recommended Weight Limit (at Origin), RWLd=Recommended
Weight Limit (at Destination), Lifting Index (at Origin), Lifting Index (at Destination)

** o= origin, d=destination, VM=Vertical Multiplier, HM=Horizontal Multiplier, DM=Distance Multiplier, AM=Asymetrical
Multiplier, FM=Frequency Multiplier, CM=Coupling Multiplier.
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5. FUUALIATIEANG

Fuulsuiviinig 15evimensenaesieiie Nevue 7 159eu fvinnenisen 31 Uszin au
suduaneaifiouienne Wuwandadiss 3 au 91 wlnal (19 9w, Tuaseft 6) Wueufireudne
wiin LI (Origin)=1.4 LI (Destination) = 1.4 flagusweg IndAeeiuns 199lusedseme [13], [14] 6

A ' A o & X & A o @& '

A7 7 (ueisuend M5aaseil azdusuenfibueumingu ulna)

a59R 7 Wisuifsudmsfnesuesenusnsasiisdaluau 139619 [13], [14]

w1fimes Dumpsey (2003) | Ciriello ttaz Snook (1999) | WaN1T 1979
Load weight (kg) 9.5 20.0 175
Vertical location-origin (cm) 76.2 68.6 63.5
Vertical location-destination (cm) 104.1 Not reported 82.5
Horizontal location-origin (cm) 40.6 36.6 30.0
Horizontal location-destination (cm) 432 Not reported 30.0
Distance of lift (cm) 30.5 457 37.0
Asymmetry-origin (deg) 10.1 Not reported 15.0
Asymmetry-destination (deg) 15.1 Not reported 15.0
Frequency (lifts per minute) 1.0 04 0.9
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