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Ergonomical Studies on Redesign of Working Conditions in Agriculture

Relationship between bed height , worker’s stature and working posture in strawbefry culture

Hiroyuki MAEGAwA, Harumi KirivamMa and Toru Kurozumr
Summary

Working postures were compared at the different bed height for the workers with different stature in some
work phases in the imitated strawberry culture. Three workers with stature of 155cm, 165¢cm and 175c¢cm
respectively carried out the imitation works of harvesting, leaf-thinning and spraying at the four different
bed heights, such as 30cm high as the ordinary soil-bed and 95cm, 105cm and 115¢m high as the raised bench-bed.

Since the workers needed to stoop down in the harvesting work and to squat down in the leaf-thinning work
at the bed of 30cm high, the work load is supposed to be heavy at the height of the bed.

In opposition, workers carried out both the harvesting and leaf-thinning in standing posture at the heights
of the raised bench beds. Therefore it is clear that the raised bench bed reduces the work load in the harvesting
and the leaf-thinning work.

The optimal heights of bed for each workers were different among the workers. It is suggested that the
height of the elbows of the worker would be optimum as the bed height.

In the meantime, in the spraying work which was ordinarily done at standing posture, it was shown that

the work load of arms was increased as height of the bed raised.

Key words : redesign, work conditions, raised bench bed, bed height, worker’s stature, working posture,

strawberry, angle transducer, stick picture, harvesting, leaf-thinning, spraying
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Table 1. Physical characteristics of subject workers
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the transducers are fixed
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Fig.3. Stick pictures of the workers in the harvesting work (start from left to right with 0.5 sec. interval)
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Fig.4. Median of angle data of the body parts for
the workers at the different bed height in the
harvesting work
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Table 2. Percentage of work time for the trunk
bending more than 60 degree forward in
harvesting work
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e VEReE B
155¢m 165cm 175¢m
(%) (%) (%)
115¢cm 0 1 0
105cm 0 0 0
95cm 0 1 0
30cm 84 89 88
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Table 3. Estimated compressive force on lumbosacral
disc calculated with the median of angles
data for the body parts in the harvesting

work
- fREIE
HoRTER 155cm 165¢cm 175¢m
(N) N) (N)
115em 329 529 296
105¢m 365 551 296
95¢m 435 680 504
30cm 1113 1395 1803
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Fig.5. Stick pictures of the workers in the leaf-thinning work (start from left to right with 0.5 sec. interval)
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leaf-thinning work
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Table 4. Percentage of work time for the upper arm
raising above 50 degree in the leaf-thinning

work
TR
T S
155cm 165cm 175¢m

(%) (%) (%)

115cm 47 67 1
105cm 34 6 0
95¢m 7 0 9
30cm 0 0 0
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Fig.7. Stick pictures for the workers of 175em tall at the bed of 115c¢m high in the leaf-thinning
work (start from top line to bottom,left to right in the line with 0.5 sec.interval)
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Table 5. Percentage of work time for the trunk
bending more than 60 degree forward in the
leaf-thinning work

Lok
T 1EE T &

155cm 165¢m 175¢m

(%) (%) (%)
115¢cm 9 4 7
105¢cm 12 5 8
95¢cm 10 5 9
30cm 12 7 3
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Fig.8. Stick pictures of the workers in spraying work (start from left to right with 0.5 sec.interval)
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Fig.9. Median of angle data of the body parts for
the workers at the different bed height in the
spraying work.
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Table 6. Percentage of work time for the upper
arm raising above 50 degree in the spraying

work
TG E
AT
BT 155cm 165cm 175cm
(%) (%) (%)
115cm 92 46 0
105cm 62 17 0
95cm 57 0 0
30cm 0 0 0
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