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A Study on Ergonomics Design of Wheelbarrow for Melon Farm on
Protected Horticulture

S.S Lee Y H Kim A R Choi J., H Mun

Protected horticulture is labor-intensive. It necessitates great amount of labor in many tasks including grafting, pollination
and harvesting. Particularly, carrying crops involves the most intensive labor which leads to a high risk of musculoskeletal
disorder. Thus, this study aims at developing an ergonomic vehicle to reduce this intensity of labor and ergonomic
evaluation by applying the newly developed vehicles to REBA. 5 healthy male subjects with no records of any
musculoskeletal disorder were participated in this study. The experimental units were divided into three categories: lifting,
lowering and pushing tasks. The results showed that the developed vehicle received less loads in group B (arms and wrists)
than in group A (trunk, neck and legs). Especially, the developed vehicle scored 1.0~4.4 in group C on REBA while the
conventional wheelbarrow got 3.0~7.6, regardless of working postures. In conclusion, the developed ergonomic vehicle
provided less loads for human bodies compared to the conventional one.
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Table 1 Situation of carriage vehicle utilization
inistrati ivati Ratio (%
Adrm.ms.tratlve F ouse Cultivation (%) :
district area (ha) Wheelbarrow Rail-barrow
Seongju town 906 6794 95 5
Sunnam-myeon 987 742.8 50 50
Chojeon-myeon 935 606.0 80 20
Wolhang-myeon 630 440.0 90 10
Yongam-myeon 400 400.0 90 10
Daega-myeon 481 314.0 90 10
Geumsu-myeon 26 12.6 100 0
Seongju-gun 5,260 3883.0 97~-98 2~3
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Table 2 Results of questionnaire about wheelbarrow
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Hems Seongju town (n=20) Sunnam-myeon (n=25)
male female male female

Age 48.9 51.3 46 63.3

Career period (year) 244 25.4 223 40

Musculoskeletal disorder (age) 453 41 36.7 45

Replacement period (number/year) 4.6 4.4 9.4 3.0

Demerit of wheelbarrow - low-back pain (68.9%), wrist pain (53.5%)
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Fig. 2 Wheelbarrow for melon farm.
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Table 3 Idea morphological chart
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Table 4 Specification of ergonomics wheelbarrow

Items Specifications
Tire pneumatic form
Element Brake kinematic form
Frame pipe
Length 1530 mm
Width 700 mm
B(?dy Height 840 mm
Size
Shaft distance of tire 520 mm
Ground clearance 700 mm
Weight 250 N
. Front KAIR2-13
Tire
Rear KAIR2-16-1
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Table 5 Table C and activity score
score C score A
1 2 3 4 5 6 7 8 9 10 11 12
1 1 1 2 3 4 6 7 8 9 10 11 12
2 1 2 3 4 4 6 7 8 9 10 11 12
3 1 2 3 4 4 6 7 8 9 10 11 12
4 2 3 3 4 5 7 8 9 10 i1 11 12
5 3 4 4 5 6 8 9 10 10 11 12 12
B 6 3 4 5 6 7 8 9 10 10 11 12 12
score
7 4 5 6 7 8 9 9 10 11 11 12 12
8 5 6 7 8 8 9 10 10 il 12 12 12
9 6 6 7 8 9 10 10 10 11 12 12 12
10 7 7 8 9 9 10 11 11 12 12 12 12
11 7 7 8 9 9 10 11 11 12 12 12 12
12 7 8 8 9 9 10 11 11 12 12 12 12
Activity score
e +] o 1 or more body parts are static, ¢.g. held for longer than 1 min
® +] & Repeated small range actions, e.g. repeated more than 4 times per minute (not including walking)
® +1 ® Action causes rapid large range changes in postures or an unstable base
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Table 6 Score A of REBA during lifting, lowering and pushing

- wheelbarrow (S.D.) redesigned barrow (S.D.)
weight lifting lowering pushing lifting lowering pushing
0N 4.000)” 4.0(0)” 3.0(0.71)" 2.6(0.55) 3.2(0.44) 2.0(0)
400 N 6.0(0)” 6.0(0)" 5.0(0.71) 4.6(0.55) 5.2(0.44) 4.0(0)
800 N 6.00)" 6.0(0)" 5.0(0.71) 4.6(0.55) 5.2(0.44) 4.0(0)
*p<0.05, “p<0.01 between wheelbarrow and redesigned barrow
Table 7 Score B of REBA during lifting, lowering and pushing
- wheelbarrow (S.D.) redesigned barrow (S.D.)
weight lifting lowering pushing lifting lowering pushing
0N 4.2(1.10)" 42(1.10" 2.2(0.45)" 2.8(0.45) 2.0(0) 1.0(0)
400 N 4.2(1.10)" 42011097 2.2(0.45)" 2.8(0.45) 2..0(0) 1.0(0)
800 N 4.6(0.89)" 4.6(0.89)" 2.4(0.55)" 2.8(0.45) 2..0(0) 1.0(0)
*p<0.05, ”p<0.01 between wheelbarrow and redesigned barrow
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Table 8 Score C of REBA during lifting, lowering and pushing.
- wheelbarrow (S.D.) redesigned barrow (S.D.)
weight lifting lowering pushing lifting lowering pushing
ON 4.6(0.55)" 4.6(0.55)" 3.000.71) 2.6(0.55) 3.2(0.44) 1.000)
400 N 7.2(1.10)" 7.2(1.10) 4.4(0.90)’ 4.0(0) 4.4(0.90) 3.0(0)
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‘p<0.01 between wheelbarrow and redesigned barrow
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