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Abstract : In forest work, working conditions are very hard to improve. The proper distribution of work time and good
posture is believed to bring about direct improvements such as accident prevention. On this, this study has analyzed
forest workers’ posture and their working hours in order to improve their working conditions in stone channel work.
Authors has chosen several core elements of stone channel work to focus on, which include stone masonry, excavation
of bed, moving stone, directing work, choosing stone, and breaking stone. The ratio of real working time over total working
time was shown as 84.6%. As for the time ratio of each elemental work over the real working time, the stone masonry
was 60.4%, the directing work was 15.1%, moving stone was 12.1%, choosing stone was 7.1%, breaking stone was 3.3%,
and excavation of bed was 2.0%. According to the analytical results provided by OWAS, the ratio of category III (Work
posture has a distinctly harmful effect on the musculoskeletal system) has shown that moving stone turned out 65.2%,
choosing stone was 61.5%, stone masonry was 46.1%, breaking stone was 14.3%, excavation of bed was 12.5% and
directing work was 6.8%. Furthermore, the ratio of category IV (Work posture with an extremely harmful effect on the
musculoskeletal system) has shown that excavation of bed turned out 37.5%, breaking stone was 28.6%, stone masonry
was 27.3%, choosing stone was 7.7%, moving stone was 6.1% and directing working was 4.5%. These results are expected
to be utilized for the improvement with respect to both working methods in the stone channel work and the workers’

working posture.
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Fig. 1. Location of experimental area.
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Table 2. OWAS codes for different body parts.
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]i’(::ty Description Code
straight 1
Back bent 2
twisted 3
bent and twisted 4
both below shoulder level 1
Arms one above shoulder level 2
both above shoulder level 3
sitting 1
both straight 2
one straight 3
Legs both bent 4
one bent 5
kneeling 6
working 7
Working = 10 kg 1
Load 10~20 kg 2
/Effect > 20 kg 3
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Table 3. The OWAS action categories for evaluation working posture.

OWAS o
. Description
Categories

Actions Work posture are considered usually with no particular harmful effect on the musculoskeletal system.
categories | No actions are needed to change work posture.

Actions Work posture have some harmful effect on the musculoskeletal system. Light stress, no immediate
categories 1I action is necessary, but changes should be considered in future planning.

Actions Work posture have distinctly harmful effect on the musculoskeletal system. The working methods
categories Il involved should be changed as soon as possible.

Actions Work posture with an extremely harmful effect on the musculoskeletal system. Immediate solutions
categories [V should be found to change these posture

Bs Rw Ms
2.8% 15.4% 10.2%

B Ms : Moving stone

M Eb : Excavation of bed

6.%‘)5;77 B Sm : Stone masonry

# Dw : Directing work

#:: Cs @ Choosing stone
Bs : Breaking stone

Dw Sm % Rw : Rest and work

12.7% 51.1%

Fig. 2. Composition of the elemental work time in the total working time.

Ms
12.1% Eb .
2.0% M Ms : Moving stone

Dw
15.1%

B Eb : Excavation of bed
B Sm : Stone masonry
# Dw : Directing work
“+ Cs : Choosing stone

Bs : Breaking stone
60.4%

Fig. 3. Composition of the elemental work time in the real working time.

Breaking Stone i 'Stone masonry Moving Stone ) Low

&~ —)  Medium

=)  High

Excavation of
Bed

Rest between
work

‘ Directing work

Choosing stone

Fig. 4. Process chart showing process of stone masonry in study area.
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. E—
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. m

| - = M Eb : Excavation of bed
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Dw B Sm : Stone masonry
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2 —
2 Rw : Rest and work

225.0% 25.0% 12.5% 37.0%
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16.7% 12.1% 62.2% 6.1%
0% 20% 10% 60% 80% 100%
Category 1 Category 1T Category Il ™Category IV

Fig. 5. Element task working posture rate.
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