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Even though two-hands lifting/lowering activity of manual materials handling tasks are prevalent at the industrial site, many

manual materials handling tasks which require the worker to perform one-hand lifting/lowering are also very common at the

industrial site, forestry, farming, and daily life.

The objective of this study was to compare one-hand lowering activity to lifting activity in terms of biomechanical stress

for the range of lowering heights from knuckle height to 10cm above floor level with two workload 7.5kg and 15.0kg. Eight

male subjects with LMM were asked to perform lifting/lowering tasks using both a one-handed (left-hand and right-hand) as

well as a two-handed technique. Spinal loading was estimated through an EMG-assisted free-dynamic biomechanical model.

The biomechanical stress of one-hand lowering activity was shown to be 43% lower than that of one-hand lifting activity.

It was claimed that the biomechanical stress for one-hand lifting/lowering activity is almost twice (194%) of the one for two-hands

lifting/lowering activity. It was also found that biomechanical stress by one-hand lowering/lifting activity with the half workload

of two-hands lowering/lifting activity was greater than that of the two-hands lowering/lifting activity. Therefore, it might be

a risk to consider the RWL of one-hand lowering/lifting activity to simply be a half of the RWL of two-hands lowering/lifting

activity recommended by NIOSH.
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Yijun = Moment, Lateral shear force, A-P shear force,
Compressive force,

w = Moment, Lateral shear force, A-P shear force,
Compressive force 59 1T,

S, = Subject i i=1,2, 8,

H; = Hand used j j=12,

7, = Task k k=12,

I, = Load 1| 1=1, 2,

m = Replication m =1, 2,

yim = Error term~N(0,0%).

2 A= 571, He7] A9 A ks A

L& 8o Z A 20~294 Alo]e]
Y = g Aol Hit A2 179.8em, HT

o] YATtH<Table 1> #=).

<Table 1> Anthropometry of the Subjects

Age Body Weight | Stature | Knuckle Height
(Years) (ka) (cm) (cm)
Mean 239 79.37 179.84 79.18
(SD) (2.7) (19.54) (6.82) (3.01)
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<Table 2> Moment, Lateral Shear Force, A-P Shear Force,
and Compressive Force at L5/S1 by Hands Used,

<Table 3> Results of ANOVA for Moment, Lateral Shear
Force, A-P Shear Force, and Compressive Force

Work Loads, and Tasks at L5/St
Lateral | A-P | Com- S DF Pr>F
Hands | Load | Task |Moment| Shear | Shear |pressive ource Mr Fx Fy Fz

used | (kg) | Type | (Nm) | Force | Force | Force - - - -
(N) (N) (N) s 7 | <00001" | < 0.0001" | < 0.0001" | < 0.0001
Lift | 4201 | 12662 | 39152 | 6489.6 H I | 03688 | 09764 | 04112 | 0.7415
i |7 [Trow | 2as | 7m0 | 2328 | 42303 S<H | 7 | < 00001 [ < 00001 | <0000 | < 0.0001
Hand Lift | 6211 | 17275 | 56950 | 915438 T L 00025 | 00026 | 00119 | 00005
B0 T s | 30 | 29811 | 46351 st | 7 | <00001" | < 00001 | < 00001 | < 0.0001°
Lift | 2647 | 3223 | 31944 | 5405.4 BT |1 01815 | 04359 | 01520 | 01250
Hands Lit | 3333 | 4227 | 38156 | 66197 L 1 0.0087° | 00214 | 0.0192° |  0.0046"
B0 T o1 | 2651 | 23015 | 42946 s<L | 7 | 000147 | 03509 | < 00001 | 0.0008°
Litt | 5526 | 13397 | 31268 | 69812 HL | 1 | 07819 | 05257 | 07269 | 09775

75 :
Right- Low | 3345 | 7058 | 24018 | 44103 SHL | 7 | 01540 | 05275 | 0035 | 0.1066
Hand Lit | 7395 | 16735 | 44865 | 93772 L 1 0.0464" | 0.0045" | 0.0810 | 0.0152°
0 T 00 | 382 | 30582 | 52476 SXTxL | 7 0.0085" | 0.6471 0.0005" | 0.0188"
HxTxL | 1 | 02157 | 00770 | 02192 | 0.2002
= = SKHXTxL | 7 | 07807 | 09777 | 01123 | 0.709%
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Total 125
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4. Discussion

sk & 271 Ay Uy #AY, ada & 571 %
A = H27] ZAGSed sk Ak QlxEo
o3k 218 Ay oko] <Table 2> Q.9FEo] gt}

S = Subject(8 male).

H = Hand used(Left hand, Right hand).
T = Task(Lifting, Lowering).

L = Weight of load(7.5kg, 15.0kg).

Mr = Resultant moment.

Fx = Lateral shear force.

Fy = A-P shear force.

Fz = Compressive force.
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<Figure 1> Moment at L5/S1 for Lifting and Lowering Tasks
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A—P Shear Force for Lifting and Lowering 7.5: 15.0kg
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<Figure 3> A-P Shear Force at L5/S1 for Lifting and
Lowering Tasks
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Compressive Force for Lifting and Lowering 7.5: 15.0kg 7.5 15.0kg
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<Figure 4> Compressive Force at L5/S1 for Lifting and
Lowering Tasks
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