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Abstract

The objectives of this research were: (1) to analyze accident types and injuries of children during
using swing; (2) to study student opinion regarding swing seats; and (3) to propose guidelines for improving
swing seats using TRIZ and human factors engineering. A case study was a primary school in north-east
Thailand. Tools used were a set of questionnaires and TRIZ. There were two parts to the questionnaire.
The first part was personal data such as age, gender, and class. The second part was data regarding
playing swing, such as accidents and injuries. Subjects were 7-12 years old. The statistics used were
descriptive statistics such as frequency, maximum, minimum, and percentage. Data analysis showed
that 41.1% of subjects experienced accidents while playing swing, and 27.7% of them fell off swing
seats. The most common pattern of injury was abrasion, which accounted for 16.0%. According to
children’s opinions related to the swing seat problem, low swing seats accounted for 30.0%, high swing
seats accounted for 16.6%, slippery swing seats accounted for 15.3%, and small in width accounted for
6.8%. Using TRIZ to solve a problem of slippery swing seats, the steel used to make swing seats was
changed to natural molded rubber with a smooth surface and no sharp point or edge. Using human factors
engineering to design dimensions of the swing seat, the 95th percentile of hip breadth (sitting) was used

to design seat width, and the 5th percentile of buttock to popliteal was used to design seat depth.

Keywords: swing, design, human factors, TRIZ
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F1yunsiingURme 21y (V)

(39) 7 8 9 10 11 12 57 (Aw) Foway
ldieiing Ui 21 17 13 17 19 9 96 58.9
GERELNENT 12 11 10 9 19 6 67 41.1
1 9 8 6 5 10 1 39 23.9
2 - 3 3 2 5 - 13 8.0

3 3 - - 2 3 4 12 7.4
WINNA1 3 - - 1 - 1 1 3 1.8
57 33 28 23 26 38 15 163 100
71319 4
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anwazn1siingUame a1y (V)

7 8 9 10 11 12 59 (Au) Sowas
LiimeiingURime 21 17 13 17 19 9 96 58.9
NaAAN 6 9 7 5 13 5 45 27.7
YU/ATLLNN 6 2 3 2 3 - 16 9.8
B 9 . . - 1 1 1 3 1.8
\nSeauTIgn - - - 1 2 - 3 1.8
334 33 28 23 26 38 15 163 100
A1519 5
ANYAUEDINITUINIY
ANWAZEINITUIARY 218 (V)

7 8 9 10 11 12 57 (Au) Sowaz
Taifiunauwa 30 19 19 20 26 9 123 75.4
uwaWng 1 3 - 1 - 2 7 4.3
UHAnAN 1 i 2 4 11 4 26 16.0
LHARNVIA 1 2 2 1 - - 6 3.7
3u 9 - - - - 1 - 1 0.6

37U 33 28 23 26 38 15 163 100
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P89 U.S. Consumer Product Safety Commission
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Note. From Handbook for Public Playground Safety, Pub. No. 325. Maryland by U.S. Consumer Product
Safety Commission, 2015, retrieved from https://www.cpsc.gov/s3fs-public/325.pdf
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