A Design for Summer Safety Shoes for Agricultural work using a Survey

ABSTRACT

Objective: This study aimed to find good design for summer functional farm shoes under the agricultural
environment and working characteristic, which can help safe farm work and further promote the efficiency of

working.

Background: Most accidents at farms were overturn accidents caused by slipping or falling, and it was
found that the main factors which caused the overturn accidents were inappropriate work shoes for the
working conditions. These inappropriate work shoes often cause overturn accidents in the rural areas with

steep paths.

Method: A survey on work shoes was conducted with 174 farmers, and the outcome of this survey was
used to find problems of work shoes and improvements ideas for the design of work shoes which can be

used at farms.

Results: Regarding the form of farm shoes, the ankle height was set at 6 inches to prevent the bending
of the ankle and the inflow of foreign substances. The size and groove of the pattern of the outsole were
extended to prevent catching of foreign substances. In the upper part, polyurethane and cordura were
used in combination to secure permeability, which was pointed out as the reason for the discomfort

during a work wearing existing work shoes.

Conclusion: Since farmers felt discomfort with the shoes which they were currently wearing, this study
suggested a design of farm shoes by analyzing the important matters of work shoes in the development

in order to improve this.

Application: This study can help develop farm shoes that would practically ease farmers' burden of working

at farm work sites and keep them safe.
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2. Method

2.1 Subjects
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Table 1. Characteristics of respondents (frequency(%))
Age(yr) Male Female Total Career(yr) Male Female Total
Under 39 11(8.5) 2(44) 13(7.5) Under 5 79(61.2) 20(44.5) 99(56.9)

40~49 32(24.8) 12(26.7) 44(25.3) 6~10 16(12.4) 5(11.1) 21(12.1)
50~59 51(39.6) 12(26.7) 63(36.2) 11~20 12(9.3) 6(13.3) 18(10.3)
60~69 27(20.9) 8(17.8) 35(20.1) 21~30 9(7.0) 2(44) 11(6.3)

Over 70 8(6.2) 1124.4) 19(10.9) Over 31 13(10.1) 12(26.7) 25(14.4)
Total 129(100.0) 45(100.0) 174(100.0) Total 129(100.0) 45(100.0) | 174(100.0)

Paddy3.6

Figure 1. Main crop cultivated by subjects (%)
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7t 228 8UEL7 H2 ACE FIIGIRALE Atr 42 SPSS 180 2 0|80 HQlo| HIEE
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3. Results

3.1 Questionnaire survey
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850 s S MZd= O|RMM= gE Z& 9 M Ao HEsith=s SEO| 7Y B
FOIL 2e2f 52| 0|2 YOl HCh= 3HO| thZ =0|UCt
Table 2. The status of wearing shoes in farm work (frequency(%))
Item Male Female Total X2
Traditional Rubber Shoes 1(0.7) 0(0.0) 1(0.6)
New Rubber Shoes 6(4.7) 5(11.1) 11(6.3)
Slippers 6(4.7) 2(4.4) 8(4.6)
Type of Shoes Sports Shoes 32(24.8) 5(11.1) 37(21.2) 21.442
Hiking boots 14(10.9) 3(6.7) 17(9.8)
Safety Shoes 9(7.0) 0(0.0) 9(5.2)
Boots 59(45.7) 29(64.4) 88(50.6)




Etc. 2(1.7) 1(2.2) 3(1.7)
Total 129(1000) 45(1000) 174(1000)
Market Place 75(58.0) 33(73.4) | 108(62.2)
Mart 13(10.1) 7(15.6) 20(11.5)
Internet Shopping Mall 13(10.1) 1(2.2) 14(8.0)
Place of Department Store 8(6.2) 1(2.2) 9(5.2) 38,387
Purchase Agricultural Materials Mart 9(7.0) 1(2.2) 10((5.7)
Hardware Store 5(3.9) 1(2.2) 6(3.4)
Etc. 6(4.7) 1(2.2) 7(4.0)
Total 129(1000) 45(1000) 174(1000)
Less than ¥ 10,000 11(8.5) 13(28.9) 24(13.8)
¥ 10000~20000 41(31.8) 17(37.8) 58(33.3)
. ¥ 20001~50000 56(43.4) 9(20.0) 65(37.4) .
Price 18.840
¥ 60000~90000 15(11.6) 5(11.1) 20(11.5)
More than ¥ 100,000 6(4.7) 1(2.2) 7(4.0)
Total 129(1000) 45(1000) 174(1000)
suitable for working with ease 68(52.7) 22(48.9) 90(51.8)
do not become hot 3(2.3) 0(0.0) 3(1.7)
easy to put on and take off the shoes 4(3.1) 2(4.4) 6(3.4)
comfortable 10(7.8) 2(4.4) 12(6.9)
Reason for )
) light 1(0.7) 2(4.4) 3(1.7) 9.066
Selection o )
easy to maintain, such as laundry or drying 6(4.7) 4(8.9) 10(5.7)
less inflow of foreign substances like soil and sand 31(24.0) 12(26.8) 43(24.8)
Etc. 6(4.7) 1(2.2) 7(4.0)
Total 129(1000) 45(1000) 174(1000)
* p<.05, **p<.01, ***p<.001
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Table 3. Discomfort level of the shoes currently worn

Item Male Female Total t-value
Uncomfortable experience because of the shoes while
working in the summer 3.7£0.8 3.8+1.1 3.7+0.9 3.305
Feet feel hot in working on a hot day 3.9+0.9 3.8+1.1 3.9+0.9 5.932"
Feet hurt since the shoes do not fit. 2.8+0.9 2.6+1.1 2710 3.337
Hard bottom of the shoes feels uncomfortable 3.1+1.0 29+1.2 3.0+1.1 2.386
The shoes are heavy 33+1.0 2.9+1.1 31+11 0.210
It is difficult to put on and take off the shoes 3.5+10 3.2+13 34+1.1 5.130"
Feet easily get damp. 4.0+1.0 3.8+1.1 39410 0.635
There is a less inflow of foreign substances like soil and sand 3.7+0.9 39+1.2 3.8+1.0 6.452"
The shoes are easily taken off 2.7+1.0 2.5+1.1 2.6+1.0 0.182
The bottom of the shoes is slippery 3210 3.0£1.1 3.1+1.0 1.260
The shoes are poorly waterproof 3.0+1.1 2.8+1.1 3.0+£11 0.256

M£SD, * p<.05, **p<.01

3.2 New design according for agricultural work
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Figure 2. Prototype of agricultural work shoes for summer

Figure 3. Shape of the outsole

Figure 4. Retro-reflectors function



4. Conclusion
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