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A Proposal for Workers to Mandatorily Wear High-visibility Safety Clothing in Korea
through the Analysis of the Current Status and Evaluation of Its Visibility
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Abstract: In roadside workplaces, more attention should be paid to the safety of workers. The roadside workers under-
estimate the effect of the brightness of their clothes and judge that drivers will recognize them easily, and the drivers mis-
judge that the roadside workers are far away and that the vehicle can be stopped in sufficient time. Therefore, customized
safety education reflecting this and wearing work clothes with certified visibility functions are required. In Korea, it is not
compulsory for roadside workers and vehicle guide attendants to wear work clothes with a visibility function. In this study,
the distance ahead perceived by drivers was measured using manikins wearing certified and non-certified reflective safety
vests. The perception distance of the non-certified reflective safety vest was 1.4 times longer than that of the certified
reflective safety vest, thus confirming the importance of wearing a certified reflective safety vest. To prevent roadside
workers from suffering traffic accidents, we propose the enactment of a law that makes it mandatory for them to wear
high-visibility safety clothing. Specifically, Article 32 of the Enforcement Regulation of the Road Traffic Act should include
high-visibility safety clothing in life protection equipment, and additionally, to prevent secondary accidents, we propose
the enactment of a law requiring the installation and wearing of certified reflective safety vests in vehicles.

Key words: high-visibility safety clothing (1?18 b €] %), roadside worker (==% 2J#}), mandatory to wear (3§
2]F3}), enactment of a law (A7), customized safety education (r&<HAw-4)
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Table 1. Changes in accident rates* of Korea industry

‘12 13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19

Total 0.59 059 053 050 049 048 054 0.58
Manufacturing 0.84 0.78 0.72 0.65 0.62 0.61 0.66 0.72
Construction 0.84 092 0.73 0.75 0.84 0.84 094 1.09
Service 040 041 037 034 032 032 037 041

*Accident rates = (Number of victims/Number of workers) x 100
Korean Ministry of Employment and Labor, Industrial disaster status,
2020

Table 2. Number of accidents, deaths and injuries on expressway
workplace by vehicles

‘15 ‘16 ‘17 ‘18 ‘19.8 Total

Accidents 27 21 34 28 22 132
Deaths 10 7 10 4 6 37
Injuries 20 25 46 30 29 150

Korea expressway corporation, 2019
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Table 3. Professional use condition of high-visibility vest

Professional use or not  Required performance

Fluorescent fabric and
BS EN 471 Professional use, PPE* retroflective material, A sign
of day and night

Fluorescent fabric and
retroflective material, A sign
of day and night

Personal use, Public

BS EN 1150 .
clothing,

Personal use,
BS EN 13356 Signature tool the public:
armband, harness

Retroflective material, A
sign of user

*PPE: Personal Protective Equipment
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Table 4. Minimum required areas of visible material in m’

Class-3  Class-2  Class-1

garments garments garments
Fluorescent material 0.80 0.50 0.14
Retroreflective material 0.20 0.13 0.10
Combined performance material n a. n a. 0.20

ISO 20471:2013
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AR P Ee] REEHEE AT WA 2 EF A
SA WA wE} 33oE HFla U, WOl HE4E
HAETL =& AFC|TH(Table 4).
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Table 5. Clothing used in the experiment
Black White Vest” Vest”

Fabric (%) cotton, 100  cotton, 100

PET, 100  PET, 100
Vest” Non-certified vest, Vest” ISO 20471 certified high-visibility vest

Aok =3 W =] A o WA, 05mE FFHhs A

e 2 AR HIIE AASIATE AEe daEekd
& 3 WEPIA AN A 2% RS Al2gh 20~
500 A7 49 259S e A £5= 50 km/hE A
Atk AlZE 25 ARE 10A7HA] 2ol AA z18)s)
S AY oE-e FHaA Ao, A Aol ISO 20471:201391
Z BRI, H|QlZ BT o] & 4Fo|t), WhAleY
Zz7)e] YRRl ¥ A& A, WALl X9} FE
A3 (Table 5), AX] As AgoZ 2P}

-

A9 PR WA, 94 F SHATL AY o8 R v}
WA wAsE, Belolag AESEs st teos

=]

GPS, 7= AlA FoA F2H 2] FPA4 A5E &8
sle] Helo|aE 2HE3d XA vhiA 7R e ArlE 243}
of 7} g o8 gt XAkl A AR S THFig. ).

Ay olBe tist 2zt AAARE H2A de] 46m,
34 Aol 61.5m, HIIE 7] 1104m, A% H=Z7)
1562 m <22 UERGTHTable 6). 15 HRAREAZ7]9] Q1A
Azl ¥AF PAREAR7HT 148] Zof, Q15 kAo x
7] 2Ago] FoAE BRIT & AT T3 7 AY o <
AAY 7NE 95% FrolFlld BEAHcE o3 Aow
YERATHTable 7). ©/de] A= 2 A7} ofto|y 7]
ot Al IAIRIA QPHoES #1839k ARIAE 130~140m
Aol A AXFH(Tyrrell et al,, 2003) AFAT} AL Lx|3H
o} ole} mRIAIE A ol 8x e 28 dUUS 7

clothing perception point clothing position
* 4
1 perception distance i

. >

t
i
i
|
GPSHMU
i /
|

_ G

braking upon perceiving — decrease in driving speed

driving at 50km/h

Fig. 1. Experimental condition for perception distance.

Table 6. Mean perception distance in meters and standard deviation in
terms of clothing condition

Black White Vest” Vest”

Night

time

Mean  46.0 615 110.4 156.2
(SD) (137 (18.0) (22.6) (30.9)

Vest” Non-certified vest, Vest” ISO 20471 certified high-visibility vest

Table 7. Results by ANOVA-test

Sum of Mean

F

square df square P
BEWC 74877 3 624959 126501 000
group
Wilhin- 74074 95 4040
group

Total ~ 234915.1 99

§, XA Yoleh Adagle] A&l 10% ol3kE UERAL
(Wood et al,, 2010), & FL]of A FARE ARE-3le] A
A 52 IFZ2 23 o7t Bt thEk A e whg A4
w7}t Z7181%9. 01 (Wood et al., 2021), o+ A=A 7}
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