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A Study on Protective Purposes and Intents of Use of Safety
Helmets as for Reduction of Falls
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Abstract : Occupational Safety and Health Act provides that industrial safety helmets are personal protective equipment(PPE) to protect
heads against falls from a height. Relevant domestic regulations are distinguished and different from other countries' cases. This study
investigated industrial safety helmet's protective purposes and characteristics related to falls and the notion of fall prevention. A comparative
analysis of regulations on safety helmets and fall prevention as well as standards on safety helmet's impact test requirements is followed by a
literature review. It is also suggested that the term “fall” related to safety helmets should be changed to “impact on the upper part of head” in
domestic regulations and standards.

Key Words : personal protective equipment, head prevention, safety helmet, fall from a height, fall, flying, impact, penetration

. =2 Table 1. Number of injuries and illnesses,
AME
Year Injuries and Injuries Fall’ injuries
1= 9] 7120 & oI RIo] Zatk AENR illnesses(Number) (Number) (Number/%)
Eﬂzo(;l B ]23_ ]'f i L%}H};.J e A ]3%;: 2011 93,292 86,045 13,745/16.0
go] itk AT Aol A AR AkaL ZfsfiAka= 86,045 2010 98,645 90,842 14,040/15.5
(A AshAr= 93,292) 9] 16.0%S Akt #H+ 5 2009 97,821 89,100 13,589/15.3
Yzthe] 2t Y| F3S Table 13+ 2k UHL:1 AR 2008 95,806 86,072 14,027/163
% 15-16% He]e] 2k A7t St Qlar, A A = o R i
— . 0 PR o] Year 'Fatal injuries & Fatal injuries Fall fatal injuries
Z]' To1]/\1’\:‘ 32% L’H-Qli X] < A O]'J_—’— Mr’]' illnesses(Number) (Number) (Number/%)
/;_]_—ﬁ?l—ﬁ_l}_'l]ﬂ‘]:ﬂ_}; 0]815]— =g} XH*SHE ]HHS‘]-_L_Z]- A 2011 2,114 1,383 452/32.7
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E}Z _D:]—Oﬂ :]7]_}%]—;0“7-” 04?1_7 ]Atq ] L ol 2009 2,181 1,401 450/32.1
fol olefs ARt T1Ejal Boah SrclA= Qb 2008 242 1,448 468323
o 3 S Fehg HogR PAskaL qloh Qhdm 2007 2,406 1,383 418302
£ 22kg B g PYAIBE Ay AHste] obd R XEA|e] = " Fall means falls from a height(or falls to lower level) except for kinds of
2132_/\ 51 ‘lo; ]_T_J—]_ l:]—‘:—' ]4_11}_4 ]:H‘ﬁL T /\6115711 o 1:1] accident caused by slippings or trippings
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el Sl o ejel Febel S s Sig _
Weto 2 obARs} Fehg BB WARE Rt % 2. =h - 2| FEEA
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stk Slg ANYES sk ik e s
230) oz A, Aol PG ol Aelus
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S AUNEER S0l WHow Fh ke shug
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SHAG Wt 89/656/EEC= <FAH W (protective helmet) 7}
Zagh Agor AHER 2], Astee)S Fudhe 214,
AstellAle] Ael, BE HF BT A9, Wit 49, F57]

A, 71AZRS A, 24 2, A 98 A, =5
2o £o AASHT) 89/686/EECY = JHQlg H S o] ol

A2 5ol diske] sk et -8 2 HPPE
to protect against falls from a height)y= QP& & H&4
HIS Qu|sh= 2oz 435kt 2001/45/ECE AFA A
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we]of gt Al $-27F ek HHe el kg
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o]+ ¥ 29 CFR 1910.135'Y%= Usl2o| o8t 2|7
&SP o2 RE g Bashy| fste] Z2AtA <t
AmE gt ZAstoof T2 AdF oRAGge R
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vt 18R A e == A 9™
2§ Qbdmet 1 9] b EE tfFsiar, 2 W 3k
3H2] 4 ol = 35 E(AB, AE, ABE)2 A &35}tk
Q] QPR = B Skl Al ogt Qhxm
ol= 717 A A Astd Yot - vl AFLAE
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HoHE8(A), 52 Al B3-8(B) % A7-E) L2 G5t
71 £23% A B, AB, AE, ABE7} 9t}

SISO 3873)72 AME Qdm o] 289
ek FAA 8 Tl A e, AoltgollAl ok
W= “epAo] disto] 289 we| SIFE-S H3(to pro-
tect the upper part of a wearer's head against a blow)”3}+=
Aoz Aol 1ela FEAE FEelA A5
ARl A9 G 42 b ARnt 7FskA| T
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Table 2, Classes(symbols). (JIS T 8131—1990)

Classes

(symbols) Division by use Remarks

Symbol to prevent or reduce the

A For flying, falling objects danger due to flying or falling objects.

For protection at
the time of fall

Symbol to prevent or reduce

B the danger due to a fall.

For flying, falling objects, Symbol to prevent or reduce
AB for protection at the time | the danger due to the flying or
of fall falling objects.

For flying, falling objects,| Symbol to prevent or reduce the
for electricity danger due to flying or falling of

(using voltage: not higher |objects and prevent the danger due to
than 7000 V) an electric shock given to the head.

AE

For flying, falling objects,

for protection at the time

ABE of fall, for electricity

(using voltage: not higher
than 7000 V)

Symbol to prevent or reduce the
danger due to flying or falling objects
and prevent the danger due to an
electric shock given to the head.

Zo| fste] WEFS Fa B0z eky YrIshEA o
Ao U|2el AHg B ale] ofat 1AL
ursla glek.
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U7 et 27] YA A7E 2 A9t JelBR PR
O AR ZHol A oo HlejRo] Ust o
oom o 2 $FINE AL A9elE BY 2
27] o] WAl 2jgt By Tels] TS A

2 ARHEE @9 49 o REel A4 2

ol Bl siefele Yot Bl P 2

2 P oji HEdEE BYA £ Q= HHER
2o,

Beo QRS 28T 2RA) o|meld Eat 4
goA Fx2E, 24 5ol W& S2o F45t= B¢
olck. olelat A= 7 TN EEol HEE ojEshe
arjz PR 27kl SRl tgals BE A
o Mg 7t TP WAISh BES Felsto] v]wahu
Table 33} Zc}
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Fig. 1. Hazardous conditions to a safety helmet,

Table 3. Hazardous conditions and impact in standards,

Something towards one's head

Impact

o) ® ®
2008-77*, KSG6805, 2008-77*, KSG6805,
1803873, EN397, | 08T KSU680 \M1g03873, EN97,
Standard EN14052, ANSIZS0 | EN14052,
ANSIZ89.1, ST ANSIZ89.1,
JIST8131 ° JIST8131
One's head towards something
Impact Tumbling & falling | STiking one's head

Fall from a height against hard,

down stationary objects

2008-77*, KSG6805,
1S03873, EN397,
EN812, EN14052,

ANSIZ89.1,
JIST8131

2008-77*, KSG6805,

_77%
Standard | 2008-77*, KSG6805 JIST8131

" 2008-77 means Notification 2008-77 of Ministry of Employment and Labor

7t 7P obdw et BRI A9 mEoAE 7]
AAE, AR d A
o] o ®Llol digh WHHgdAdE Fol Ot o
How= QIgstar Qlek ey @9 A9l sidst=
o] Zatel A7l 4RO A9} AT 1
2 SARE ARNA e Ut
P = A 9] W ol gt SAZd S A=A &
Lok oujolek. o] ZulE WEe] AT SAIBA
FAsHEl A8 ke Fig 17hs ) QA g ¢
Yol $H oz AgolEe PARE H]AES] 497 L vl
2] 12 g (headform)S 7]-&o|A Frh
2Rt AR A4 AR TREOL O} B
Aol FR2)= 7ol 2 =7k A9} sl =4 2b
Ol uelek A s GAEAe] A Ro
(2l Aol QPR SRS F1Astel
7}@ A THE EN 8129] el 4%-E A8 bdmat
W 7lRAoR O e e et ¢ olovt gl
& A0Ih BAIE Qrins 343 2247} oAy
Fehohis 9otk Qo] e I mRoAE F A
AR BT AgS A8, 2000?1 #2971
oA o] dS HX|staL, M - He Al QPR BT 7
Joz 7% - WAt o] MY RA TRl o] Ft
s} Aol A #zo) Hio] oha} RaAo] AFslgict.

2.5. Mo HodS
ZF =7hE QPR oAl Aol 222 $AETA
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Table 4. Test and impact energy in standards,

Standards Test Striker Fal.lmg Impact
mass height energy
2008-77" Shock abso.rption test 3.6 kg 1.5 m 53]
Penetration test 0.45 kg 3 m 132]
KS G Shock absorption test 3.6 kg 1.524 m 54
6805:2011 Penetration test 045 kg | 3.048 m 1347
Shock absorption test:
1SO equal to EN 397 5 ke I'm S0
3873:1997  |Penetration test: equal to
EN 397 3 kg I'm 307
EN 397:1995 Shock abso'rption test 5 kg I m 49 7
Penetration test 3 kg I m 2947
EN 812:1997 | Impact protection test 5 kg 0.25 m 12517
(Bump cap) Penetration  test 0.5 kg 0.5 m 2517
Shock absorption test: for| 1 J. 5 kg| 204 m 100 1
crown impact 100 J, for ’ )
EN off-crown impact 50 J
f(High ) Penetration test: for crown
pertormance . 'mpact 25 2457
- 1ke a flat blade L kg :"or off-croﬁ 19.6 J’
striker impact 2 m
Force transmission test | 3.6 kg 1.5 m 53]
Apex penetration test 1.0 kg 245 m 24 ]
Impact energy attenua-
tion test N
ANSI/ISEA - Additional require- 5 ke 0625 m 3067
789.1-2009 ments for Type II
Off-center penetration
test
- Additional require- 1.0 ke 1.276 m 125
ments for Type Il
Shock absorption test 5 kg I m 50 J
Penetration test 3 kg I m 30 )
JS T Impact absorption test
8131:2000 - Annex 2 5 ke I'm 50
Penetration test
- Annex 2 1.8 kg 0.6 m 10.8 J
ASNZS Shock absorption test ; ti 1.?2mm 50 1
1801:1997 i
Penetration test 2 ke) (146 m) 294]

" 2008-77 means Notification 2008-77 of Ministry of Employment and Labor

Al W A Y] Hatoll ofgt 52 oA A] F1-2 Table
48} A}, AR ZF |7HE #30l A7t 7lsd
749 IR 7I&(FE7 T 10 8 B 9.8 AR AMSE)
AL, A7} 7| A] 92 9ol SE7EE= 9.8 K
AHg-8to] Al4bskelch
Sl DA A AT S QbR S A S Al
745- TAANHA = 3.6 kg 1.5 moj|A] Hola]= 3
foll AFdstal, 1 g2 F87H45% 7 98 %
H 53 Jo|t}. ok ofe] %7ke] Af-oll= 11 o] H e
Q] vlgsict dubE o Qb AHo| izl Hojm
= 5ol 2% FHouA= 50 J Jr=olth ol &
HAZ EN 14052 1175 A= AHef gl 100
1ol ZAJAE 7h3ttt.

QPR G Ro] tisf Lol 7= SAZ g A8 (shock
absorption test)o] of e} ¢HHM ZH Fof 7l A= 34
2 13F ASAIE (0] FE-2 shock absorption test2}= &
o] T4l tfF-E impact testeh= 8015 ARE-StO] FHESHAL
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o
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o] Heje] digt SFA A= 53 1S, FHET EN
8127 ZokA oA 12.5 ]2, EN 14052°" 114% obAlm
ofA] “g5-ele] welof thal 50 &, |k ANSI/ ISEA 789.1'7
He]e] ZHo| 7RS4 gt HEE F718h= Type
NERIHEE e W RngS Y3tA)E 30.6 1S, U2
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7120 = Aol 9k
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53 Jo] FANUA|7} b 2§y HARE X
HE| ol AHESH) = FAH0| 4450 NS 23517
2 AL ety A AAA = SHo] 2HES
= AIZro]l Fasith S| 7R Al ZA s
1 FAgo| dopxlth= Ak IAE o]gsto] kA
e QA o] LAFe] 23S Bl Lol Hm
o 2Hgate SAYE A, S A= g &
tf. 287 o e v &S oAU 1 RS WE
o+ Qe Aotk
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