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Muscle loads by the difference in forest slope and operator’s posture at the time of chainsaw operation
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Abstract[] In order to clarify the difference in the posture in chainsaw felling operation to the muscle loads of the operator’s waist,
the muscle load quantity of waist when maintaining posture was measured. First, motion analysis of a chainsaw operator during
felling trees was carried out by monitoring and recoding the operator’s posture at five-second intervals. The four most frequent
postures monitored during the operation were standing, 30-degree-bent forward, 90-degree-bent forward, and kneeling down on one
knee, then the muscle loads of these for postures were measured inside a laboratory. Assuming the chainsaw operation, examinees
were indicated to step their left leg forward, pull their right leg behind, and stand with their legs shoulder-width apart. Right and left
abdominis muscles and right and left erector spinae muscles were decided as the measuring points of muscles load. Flat terrain, 10-
degree upgrade, and 20-degree upgrade were adopted as the slope inclination so that there were a total of twelve conditions in the
experiment. Temperature and humidity in the laboratory were kept stable, and four healthy male university students were chosen as
examinees. As a result, both loads or right and left abdominis muscles increased as the tilting angel of upper body became large,
while the muscle load when kneeling down on one knee was the largest. With regard to the erector spinae muscles, the load of the
left muscle was larger than that of the right one. Moreover, the postures of 30-degree-bent forward and that of 90-degree-bent
forward imposed the largest and smallest loads on the erector spine muscles, respectively. The muscle loads with a posture of
kneeing decreased as the slope inclination increased.
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Table.1 The total working time observed and the number of time points according to the inclination.
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Fig.1.  Posture appearance frequency of the upper part of the body and the knee according to the inclination.
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Fig.3. Muscle load of the rectus abdominis muscle
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Fig4.  Muscle load of the erector muscle of spine
4000
]
3500
3000 ]
|
g 2500
2]
%2000
E 1500
O
O 1000
U 500
I:l #H H
0 Z!EN E:Zm
0° 10° 20°

Bo0000o0 BOO00000 sBoO0000000 ROoooooogan

god. oooooooooobooboboboboobooood

Fig.5. Muscle loads of the rectus abdominis muscle and the erector muscle of spine according to the angel of the upper part of the body
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