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2) 29 AU oY B 74 Lz
(1) 0=
nlo] WA o T AL AEE FRETG AU, %, AN
Hg B 4 4 AL FEshd (& 111-4-15)9F 2ot gh=o] @o] 4 773
< it ARdoll wiek Aoln] AAEE ‘confined space’”7t AHH AF ZES0|
SAE B AHE 2AHIE 59, 938 ¢ I¥, &4, AAANAE, A, T
224304 5). A8 A9olE 1910.146% A ARTEE /M 752 7
A3 Ql}. o]Qlo wl= AFFFPHEAG(OSHA)O] SRt 48 §4t7F 2 5hH,
8 YT75L OSHAY FAHRT o Psit
(E Il-4-15) Oj22| MY LHZZ B2 34
AE part &3 subpart o8
1910 Subpart H - 1910.124, General requirements for
Hazardous Materials dipping and coating operations
1910 Subpart - 1910.146, Permit-required confined
olHp Aol General Environmental
2 A spaces
General Controls
Industr 1910 Subpart Q -
(29 CFE% Welding, Cutting and 1910.252, General requirements
1910) Brazing
1910.261, Pulp, paper, and
1910 Subpart R - paperboard mills
Special Industries 1910.268, Telecommunications
1910.272, Grain handling facilities
1915.11, Scope, application, and
definitions applicable to this subpart
MY 1915_ Subpart B - 1915.12, Precautions and the order
Maritime Confined and Enclosed | of testing before entering confined
(29 CFR Spaces and Other and enclosed spaces and other
1915. 1917 Dangerous _ dangerous atmospheres
’ " | Atmospheres in 1915.13, Cleaning and other cold
1918) .
Shipyard Employment | work
1915.14, Hot Work
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LHE part & subpart o8
1915.15, Maintenance of safe
conditions
1915.16, Warning signs and labels
A4Y
Constructio | 1926 Subpart AA -
n Confined Spaces in 1926.1201 ~ 1926.1213
(29 CFR Construction
1926)

olZ % OSHA®] 1910.146 42 39 ATLRIAC|A 714 @o] 1gatn
UL 1910 146 ottt 22 42 7HAAL 8l ? gt
=oto] 553} otal A YR 57HE &
(@) Scope and application
(b) Definitions

(c) General requirements

_Ill‘l Rl

(d) Permit-required confined space program
(e) Permit system

(f) Entry permit

(g) Training

(h) Duties of authorized entrants

(i) Duties of attendants

() Duties of entry supervisors

(k) Rescue and emergency services

() Employee participation

W37 confined space)oll gt Fo= th&3t 72 3714 24 2= 37
o7 AHolslal tH1910.146(b) - definitions).
(1) A7} AHE o]=s) Sol7} shdd 2Hje 283t 4 9JS uha S5 =

TH29 F7HIs large enough and so configured that an employee can
bodily enter and perform assigned work)
(2) &4 Foo] AFHoIAY FAE F7HC: B2, &7], A=, HHg 51,

AR 4 fgole &Y Fuo] ARtE £ ‘21% S7Hd)Has limited or
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I ez |

restricted means for entry or exit (for example, tanks, vessels, silos,
storage bins, hoppers, vaults, and pits are spaces that may have limited
means of entry)

(3) AJAE A&F o2 HERE HAAEHA L2 F7HIs not designed for

continuous employee occupancy)

¢

St 9937t 2 L 97HE Q8 WHF7Hpermit-required confined
space)& HEE oo AREstL vk oFe] WHFH] Fo7t 3714 279 W H
H 5728 HIAhE o 47HA] 2749 9%

SF A o|AWE WEIE =)

(1) e g718 23dstAY 2} 7Fs/do] 3= Z(Contains or has a
potential to contain a hazardous atmosphere)

() AYAE WEAZ 7HsAol Ade E8S EZAstL e Z(Contains a
material that has the potential for engulfing an entrant)

(3) YA} ko= 7]&ofd Holy offi= HAKIL ¢ A2 @HOo R T
ojA= Higo] 95 Zs|AY AAT 4 Q= WFE FAEL 7L Q= (Has an
internal configuration such that an entrant could be trapped or
asphyxiated by inwardly converging walls or by a floor which slopes
downward and tapers to a smaller cross-section)

(4) 718t % Az P B A7 9180l = A(Contains any other

recognized serious safety or health hazard)

s71h e Yozt =2 A 7R 22 03)(Permit-required  confined
space program (permit space program))~ EAE st 1&F9 AA m=E]
S oujsiy, AHg BF 57t AP ERE AJAE Hostl 57t
AAAL] EQAL AT o714 Doke 517F AlARl(permit system)ol¥ &Y
SI7HE €H % IEsta &Y €8 §F sVt ARESHEE RHEs] 99 g
T AW AXE Yu)gttt. o]Hg Ak ot 1™ Zo] 8oFd 4 jlow, 4
ol et BR% 8E ISt 7] "ol #HAXEC] o] AEA SAEE
Frarste] AAE OE 5 UEF st o
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Inaes the workplace contain Confined Spaces as defined by §1910.146 (b)? ll(.L l

Uic
|Ir Il
Es the workplace contain Permit-required Confined Spaces as defined by §1910.146(b)7 uo—w l:msult other
YES sppliceble
| 0SHA standards
V- STOP —ril
Iinlem employees as required by §1910.146 tc)(ZJ.I
L]
V- ! | Prevent employee entry &s required by
[Hill permit spaces be entered? NO §1910.146 (c)(3). Do task from outside of space.
YES d L

r v 1T
—>> Will contractors enter? YES==>Task will be done by contractors' employees. Inform contractor as

L ————————l.'. required by §1910.146 (c)(B)(i), (ii) and (iii). Contractor obtsins
information required by §1910.148 (c){®){1), (1i) and (T1ii)} from host.

0]

Both contractors and host employees will enter the space? m‘»‘

YES
!
Will host employees enter to ‘ Ceordinate entry operations as required by §1910.146
perform entry tasks? (c)(B)(iv) and (d)(11). Prevent unauthorized entry.
YES NO

T 1
Prevent unauthorized entry. STCP
L ]

Not & permit-required confined space, 1910.146
| Does space have known or petential hazards? uo.—: does not apply. Consult other OSHA standards.
YES

v 1 [ Employer may choose to reclassify space to mon-permit |
Can the hazards be eliminated? YES==> required confined space using §1910.146 (c)(T). srop’
L NO J L ]
|
WV
Can the space be maintained in a condition safe to ‘fES-—-v Space may be entered under |
enter by continuous forced air ventilation only? | | §1910.146 (c)(5). S'I‘SP
HD J 1
-
Fr’epart for entry via permit procedures, Permit not
T valid until
v conditions meet
Verify scceptable entry conditions (Test results recorded, space isolated if uo—» permit
needed, rescuers/means to summon aveilsble, entrants properly eguipped, etc.) J [spel:ifll:!tlons.
YES
!
1 |
Permit issued by suthorizing signature. NOw——> Emergency exists (prohibited
Acceptable entry conditions maintained throughout emry.] condition). Entrants evacuated
YES entry aborts. (Call rescuers if
I needed). Permit is void. Reevaluste
V- program to correct/prevent prohibited
Entry tasks completed. Permit returned snd emalod.] condition. Occurrence of emergency
T (usually) is proof of deficient
v program. No re-entry until program
Audit permit program and permit based on evalustion of (and permit) is emended. (May
entry by entrants, sttendants, testers and preparers, etc. require new program.)
IIN'!HHUE

¥ Spaces may have to be evacusted and re-evalusted if hazards erise during entry
[a2= 111-6-1] OSHAZS| 3{71EQ YUMZBZF QA &AM
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X]%P@l?_ﬂ 7&‘?‘ OSHA7]‘ %?_]_'é‘_]_— __[z_% :H-;ﬁ.% 7]-1]_]':/_ 21_15 _%_7]_ 297H %XH?B']—D%,
ZFd FAo] Ao HLH Q7T AolstcH 1™ 00). o] F30o] A& thst A
ghe ofn, 2= AMglo] gh| Q. Holo] tha] o AurdI SAleAY o dZAst

2T ™
NEE 4goEE ATHT ot

KS

0K

._“_/‘L- /\'L_er

n This state's OSHA-approved Siate Plan covers private and state/local government workplaces.

n This state’'s OSHA-approved State Plan covers state/local govemment workers only.

This state (with no asterisk *) is a federal OSHA siate

ali
IE
ulo
5
A
Rl
0%
uin

[ 11-6-2] OSHAL| &£215 EHES
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Aol et

>

LS BN RNIN A s i

2) =

J=r HSEQ] dH37t = 42 19609 24U A +7(Shipbuilding and
Ship-repairing Regulation 1960)9] ¥H=Z ZWsto] 1997¢ HEX9] H(The
Confined Spaces Regulations 1997)0.2 A o] ot FAHOE QE0f o|]21
Utk o] wZol AL T A ol EFE o] Ut

Introductory Text
Citation, commencement and interpretation
Disapplication of Regulations
Duties
Work in confined spaces
Emergency arrangements
Exemption certificates
Defence in proceedings

Extension outside Great Britain

e I R e

. Repeal and revocations

Signature

2= 75}_1.—3— Ou]stt}(“confined
space” means any place, including any chamber, tank, vat, silo, pit,
trench, pipe, sewer, flue, well or other similar space in which, by virtue
of its enclosed nature, there arises a reasonably foreseeable specified
risk;). 9714 Eol= EX Y (specified risk) ot} &2 S =it
(@) A E= IR Qs A S AFA e S dsl=
7J$(serious injury to any person at work arising from a fire or
explosion)
(b) (@) 2T kA L= HYoA(without prejudice to paragraph (a))
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() A2 522 Qs & FA A 4] JA(the loss of
consciousness of any person at work arising from an increase
in body temperature)

(i) 7k, @71, 7] T Abh BZ0= Qs 2y 321 AR 94] A4l
E+= AAl(the loss of consciousness or asphyxiation of any
person at work arising from gas, fume, vapour or the lack of
oxygen)

() AR 49 J5oz s 2 Zol A 2AKthe drowning of any
person at work arising from an increase in the level of a liquid; or)

(d) 5748 IAE sl 2 A Ae] 4] E= §-548 A0 AT 25
= e Ao 22T 5 Q= AF(the asphyxiation of any person at
work arising from a free flowing solid or the inability to reach a

respirable environment due to entrapment by a free flowing solid)

v=3 o) RS SR Fuke Zeage okt ARl dt 4
= EARTE AT TEEe ol
3-(1) RE 1§FE-

(2) Z¢lo] SUSH At BeAste] o] FHY 2GS 245HA| shol

1 9] 4 9o] ohd
Asto] g o= Ay 75 3 o] FH

Aol sk A3t B
22 55 DAl Gt
(2) BE 43P -

(b) THE Algo] alst BE AQlat PHste] g 2ol A4l BA WY
Qo Qi EAler BaAse o gedoz 4% Ak o o Fho 2%e

ot s BAsfjoF gttt

71er AR g2 o] W82 o5 go] aofd & Qlu. WSt A
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U2 AFAR, AR, AAEAZFBGs)S] 3t 7]3Ho] 29| & 45t

AT Bl AR HAAZQA AAJARAAZE 74 E Fsty v, I

7 BEFAHE o] Fk QoA A=}t FHoJUTHAWAY, 2020). UH-SZE T

2 AARIZTZAYDGCUV)7t FEt =], EA9] AJRE BGs}

BB BGs9 £99Wo] DGUVE o] Uty DGUVY dUug7t w739 &

9= ol 47] EobE Ao R st Qlth

(1) A=

() JIHEY AHFEH 7] B0 7Hdd A

(3) YA AAE Fdott 5L AAER 7T B0 7FIE ] A 2
Q=714 AHdF E =R

(4) EARZL 2 A EA7|HY B 7RI 7190lA SRk AF

DGUY W37k Bl 4o) Welgzte] et Ao w4 d4o] £
o QITkE & 4 itk 94 87], AR, WiE BHS TE PO T 4
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- (@20l BAE AL BAS Agels) Ao ovg
- thelel A9l BAg At (box girder)

- FuAe] SREAANY AL

- 8%, A4 A EE 1A BUR A

- EHEATAY

- 2R FAE(EE EH AATH)

- BETA Y - ZE, Ry

- sshike

- JeHgoE ARgEE TtA

- & Foldolu WEE B FYEe B2 2=

- AAnAY

- ArEE(QF EE F29 41

- 871 YH Ee g4t S0 EAsks A 24, 893 =, 94 E=
718 f5d =4

- ARE =HHE A

- 2AFTo] kst WAE

AR m2 1ol 2] A Aol AQETE SAsor H 984 WAt =

91



( A0S Flot HEEAF —KIRIH Sa-

o e 871 239 fdEd ¥ O kg HEl dRe s-ce] He

2AE
FolioF gttt AHE A ZAAs7HA Ee AR 71E0Th gEbs 29E
A7k = UHEe] B YA oA EF dFE AL o dojd = U= &
AT Aol H8d & U= AFHIHA7E Fofof gt

2 JHAl Mol Ao R BAIE AA| WES HE TR} dofof 3t} Hax
Ao= 7|9t 357 E57F ZItEH

4) g2

A2 WA I 8L thx VHAE dxE & ok

(1) AAAZETS 5 U 432 AAFES 52 PAo] B/3d X

(2) =Bt ANEE PP Aoz 20 AAYIAE AUsfoF ot 2HY

(3) LBAAABE PP A1z 9: FATAFSAH S Ao} o= &Y

St fARSHA At g tigh RO R AdE o] St AAZEY 9
of tigt Fol= ALART T WA 32 A2R0A ol A H %L-cfﬂi At

(1) A4aB7t 18% 1Tkl Al

) 7] %9 Fslpa w7l 1009HE9] 102 Z3teh= Al

EF 5t AlE ER6| G ArAaF o] IS
£ BAISHL Utk off] HE2 ZlEIEEE SOk
(1) Aol FotAY ddd & 59 HH
(2) A7 AHEHA g2 & 59 UF
(3) ¥A(closed culvert), W& E= TE 59 Y&
(4) L7127 DH=o] AL o] ASE7] 41
5) 371 TY4LE F5ote &4

Ao

)
)
&

L

(6) B9t mehe MER T4 1 WAEs} Axsy] o Ux
£%o] BEEF A4 R
(7) 22, FY/AL, WA 5O AL, B2 FT, A% T YE
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2014 19 (13.1) 8 (19.5) 27 (14.5)
2015 16 (11.0) 3 (7.3 19 (10.2)
2016 13 (9.0) 6 (14.6) 19 (10.2)
2017 11 (7.6) 3 (7.3 14 (7.5
2018 11 (7.6) 4 (9.8 15 (8.1)
2019 14 (9.7) 2 (4.9 16 (8.6)
2020 12 (8.3) 2 (4.9 14 (7.5
2021 15 (10.3) 3 (7.3 18 (9.7)
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Al 145(100.0) 41(100.0) 186(100.0)

x? value=5.715, P value=0.768
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1 16 (11.0) 3 (7.3 19 (10.2)
2 9 (6.2 4 (9.8 13 (7.0)
3 11 (7.6) 6 (14.6) 17 (9.1)
4 17 (11.7) 0 (0.0 17 (9.1)
5 15 (10.3) 4 (9.8) 19 (10.2)
6 9 (6.2 6 (14.6) 15 (8.1)
/ 16 (11.0) 5 (12.2) 21 (11.3)
8 13 (9.0) 2 (4.9 15 (8.1)
9 11 (7.6) 3 (7.3 14 (7.5)
10 9 (6.2 3 (7.3 12 (6.5)
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11 8 (6.5 2 (4.9 10 (5.4
12 11 (7.6) 3 (7.3 14 (7.5
A 145(100.0) 41(100.0) 186(100.0)

x? value=11.17, P value=0.429
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tAadE 29 (20.1) 14 (34.7) 43 (23.2)
UASpEA 32 (22.2) 12 (29.3) 44 (23.8)
Sofpd 39 (27.1) 10 (24.4) 49 (26.5)
o= 11 (7.6) 1T (249 12 (6.5)
712 9 (6.3 2 (4.9 11 (5.9
A 15 (10.4) 2 (4.9 17 (9.2)
O|AtSHERA 6 (4.2 0 (0.0 6 (3.2
7|Et 3 (2.1 0 (0.0 3 (1.6
Al 145(100.0) 41 (100.0) 186(100.0)

x? value=8.507, P value=0.290
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(E llI-5-5) X|9E Ao L H=

XY ek AAZH(%) X|EREREHAI(%) A(%)

N2 7 (4.8 3 (7.5 10 (5.4)
2AL 11 (7.6) 2 (5.0 13 (7.0)
Ch7 4 (2.8) 2 (5.0 6 (3.2
QI 6 (4.1) 3 (7.5 9 4.9
=S 1 (0.7) 0 (0.0 1 (0.5
CH 1 (0.7) 1 (2.5) 2 (1.1)
A 10  (6.9) 2 (5.0 12 (6.5)
47| 30 (20.7) 11 (27.5) 41 (22.2)
2 1 (0.7) 1 (2.5) 2 (1.1)
== 9 (6.2 1 (2.5) 10 (5.4)
=4 12 (8.3) 3 (7.5 15 (8.1)
e 5 (3.4) 5 (12.5) 10 (5.4)
Pl 13 (9.0) 1 (2.5) 14 (7.6)
ZL] 18 (12.4) 1 (2.5) 19 (10.3)
ALt 16 (11.0) 2 (5.0 18 (9.7)
SES 1 (0.7) 2 (5.0 3 (1.6)
A 145(100.0) 40(100.0) 185(100.0)

x? value=20.00, P value=0.172
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2 7 (4.8 4 (10.0) 11 (5.9)
HEH 51 (35.2) 1 (2.5) 52 (28.1)
A& 38 (26.2) 31 (77.5) 69 (37.3)
=0 11 (7.6) 0 (0.0 11 (5.9)
AR TEAY 8 (5.5) 0 (0.0 8 (4.3
ALSEHHNA 1 (0.7) 0 (0.0 1 (0.5
7|E} 29 (20.0) 4 (10.0) 33 (17.8)
A 145 (100.0) 41 (100.0) 186(100.0)

x? value=42.708, P value=0.001
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109



( A0S Flot HEEAF —KIRIH Sa-

NP 2ot aproe) | TEIEA T )
21 0(0.0) 12.4) 10.5)
e 8(6.5) 12.4) 9(4.8)
e, 42.9) 2(4.9) 6(3.2)
REREEN 1409.7) 1331.7) 27(14.5)
S R 0(0.0) 1(2.4) 10.5)
SEFAII2 T 10.7) 0(0.0) 10.5)
A 2 T 9 AHA XOJAIZ
SN 21107 0(0.0) 10.5)
3529 10.7) 000.0) 10.5)
ey EE 10.7) 0(0.0) 10.5)
A7 - 35 HE5YE
WAL 10.7) 0(0.0) 10.5)
7 AN 10.7) 0(0.0) 10.5)
7|Ef 712 ERIAH] X
= 10.7) 0(0.0) 10.5)
J[ERZISEAL 126.3) 15(36.6) 27(14.5)
J[EfZS I ZAEIAY 2(1.4) 0(0.0) 2(1.1)
Sy sArES 10.7) 0(0.0) 10.5)
S NISAERECSS 10.7) 0(0.0) 100.5)
JIEH A BEAEAEY 10.7) 0(0.0) 10.5)
J[EPARER|ZY] 10.7) 0(0.0) 10.5)
JEEEEIN 5(3.4) 2(4.9) 73.9)
7[EFE717177 | PR E 10.7) 0(0.0) 1(0.5)
7 EfSSRIZ A 10.7) 0(0.0) 10.5)
BN EPN 10.7) 0(0.0) 10.5)
EAN -S4 59 10.7) 0(0.0) 10.5)
=HUEY 2(1.4) 0(0.0) 201.1)
=7|SlHHZ Az 10.7) 0(0.0) 10.5)
B35 22 WYY 10.7) 0(0.0) 10.5)
A AHIA 10.7) 0(0.0) 10.5)
YAE SHENY 0(0.0) 12.4) 10.5)
NSEHEAE 2(1.4) 0(0.0) 201.1)
ECUE s 10.7) 0(0.0) 10.5)
Elatg = HIEHEE 2(1.4) 0(0.0) 2(1.1)
SARERE 10.7) 0(0.0) 10.5)
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KRR A%

Mol AmE it AfQIEH(%) ) (%)
HOUNQHENEY 10.7) 0(0.0) 100.5)
AR EREY 2(1.4) 0(0.0) 2(1.1)
SHEL [EFRIEREY 10.7) 0(0.0) 1(0.5)

M 2 AP K|S

bR~ TEAE 64.1) 0(0.0) 6(3.2)
AAHATEYO LTS 0(0.0) 12.4) 100.5)
INEESESS 3(2.1) 0(0.0) 3(1.6)
%=¢] 2(1.4) 0(0.0) 2(1.1)
o7 2l ALY 100.7) 0(0.0) 1(0.5)
SIS 100.7) 0(0.0) 1(0.5)
LFSIERSHEAY 0(0.0) 1(2.4) 1(0.5)
SHETIMH|AY 2(1.4) 0(0.0) 2(1.1)
ORI AMHIA] 8(5.5) 0(0.0) 8(4.3)
YRS 302.1) 0(0.0) 3(1.6)
SHEEEQHENEY 100.7) 0(0.0) 1(0.5)
EWNEIPSS 100.7) 0(0.0) 1(0.5)
TN T | HHRIHIES] 2(1.4) 0(0.0) 2(1.1)
OJLH AR M EI A 10.7) 0(0.0) 1(0.5)
NESIEEESERS 1(0.7) 0(0.0) 1(0.5)
H7z 2o 100.7) 0(0.0) 1(0.5)
R H A AKAIEY 100.7) 0(0.0) 1(0.5)
ML 1(0.7) 0(0.0) 1(0.5)
X2 ZHEREY 100.7) 0(0.0) 1(0.5)
NEVERY 2(1.4) 0(0.0) 2(1.1)
~ .ot y . O AT

REor o o=THE 100.7) 0(0.0) 1(0.5)
NS 96.2) 0(0.0) 94.9)
SR AE I ZHENEY 100.7) 0(0.0) 1(0.5)
SIES 1(0.7) 2(4.9) 3(1.6)
oL S 46t Y 2(1.4) 0(0.0) 2(1.1)
SO S F ALY 2(1.4) 0(0.0) 2(1.1)
SHILHZAR} 100.7) 0(0.0) 1(0.5)
SR MLV ESERS 100.7) 0(0.0) 1(0.5)
EETERESS 10.7) 0(0.0) 1(0.5)

7 145(100.0) | 41(100.0) | 186(100.0)

x? value=79.943, P value=0.116
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( A0S Flot HEEAF —KIRIH Sa-

(3) LB BB TN L

=2 O

ol
rot
ot

20139HH 20229704 EAE HAAHET AFbAEA 7|20 TEE HF

18, YHFFte R &5t ERISHATHE 111-5-8). AAHoE Fk,
, B2 &, Hg, 24, I dhe] REistAY EiE7] 4 4ol E0l%=
AR ez B3 -AA WE- T E= DEQ WA dAyE AR A
26.3%(497)E 71 woktt.

e, B, 2HH & A2 &, Hg, 2%, 1 ) RufistAY EeiET] 4%
E4o] Eo13ls AR -AAR - JAe2 - BA-AA WE- I B HEY i 32
2 At AFGAI AGAREA A A E AR B AeE FEEE Lyt
2 3}s B39 YE7T 20.7%30A)=2 BH, A
AR A Q] A9 AtarsErt 18HAE gt = 23 5HAE o)y, eRtAEE

N dor H

7} 1.5HAE o4, dAgtetAsrt 3001 o] k= Feedsrt 1011
q oAl A49] YRIL 24.4%(104)F2 Eolw ATt
(B lI-5-8) Yn37te] Z5H ZAXje] UM A+
A3t F2 ek ARAZH(%) K|RER A (%) A(%)

1 3 (2.1) 1 (2.4) 4 (2.2
3 2 (1.4) 2 (4.9 4 (2.2
6 3 (2.1) 1 (2.4) 4 (2.2
7 1 (0.7) 0 (0.0 1 (0.5)
8 4 (2.8 1 (2.4) 5 (2.7)
9 1 (0.7) 0 (0.0 1 (0.5
10 4 (2.8 0 (0.0 4 (2.2
11 37 (25.5) 12 (29.3) 49 (26.3)
13 8 (5.5) 1 (2.4) 9 (4.8
14 25 (17.2) 10 (24.4) 35 (18.8)
15 17 (11.7) 5 (12.2) 22 (11.8)
16 30 (20.7) 1 (2.4) 31 (16.7)
17 9 (6.2 7 (17.1) 16 (8.6)
18 1 (0.7) 0 (0.0 1 (0.5)
A 145 (100.0) 41 (100.0) 186 (100.0)

x? value=16.297, P value=0.233
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1. B39 AEH fotAu Sots f=-+4d-HE-He-LE E= J50 012 FAfeh A9

g

7t &0 20| SoHA = AIS0| U= JYE & = L= 71 L H2 8=
Lt MR G% E= M1 gRE R XS

Ch HE-E E= REHS ERole XE

of. Bt 1l AL EEFY R4t JE NS

i
00
M
o o

100
=
4z

2. 712t A&t

LS
3. AH0lZ-7tag E=
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=4
o Tl
40
Mo

5
lotol 2EE0 U= =S +EdI/| fIot0 X[ofo Fdst &AM

YS-5HHO R4 £ 847t 9 ==
5. HISI20| QUILF QIYE PWET|- BV S-S T MEQ L
6. &It 2 U223 SISEOILE 1 90 1 LiO| A7 412 Al

7. A{ENOEH BHBIL- 2N RIS HMREIEH) ORI E= 1 9o 37| 59 Ar2 54
St 20| S0f Y= Y3 EE BH(hopper) SO MIAIMOILE MEel L

8. RTHIT ES H0| 4QE KK WOIER TS0l 1 HOIE} 2EED| Mo U
9 Xt -HT EE 93 5 SE0| BEE5 ALY

9. B2 TE AIRY XUE FT E= LEQ U, BAY 48 D E= LEY YR, 5
xfo| WOIE AT T LEQ L, BARO MHS 25101 ABSD QU= MAZ(silo), 1
4ol B2 E= ARBXE MM MF9 U

10. 252 82 1 %o| wEots 220| SO YL SO AN YI-HD F= YEF
of Ljg

11, Bk, O 5, 42 2, M4, 94, 1 ol RHGIL 2HE7] 42 20| Soiols
HolX MHE-YAE Y3 Y71 WE-B E= LEQ Ljg

12. S210[0[0[AS MBSt YHT YST-YSHSNSA £ S0/ L

13. Y5022 WA HYS EAIIA E= T 90| SBBAIIHIL S0 UL ANE U
%3 e HISE S Ao L

14, MASEI}L 18IME DBt ES 23 5IME Oy, BHMIIASEIL 1.5HME Ofy, AArsf
EHASETL S0LTY 01 EE EeAASTIH 10MIY Ol Ao L

15. EHSEHHEHRS NSOl 2I2E YUAGASN L 7H9%L UE

16. SfSI270| SOIUH ¥IZ7| U B39 Lhg

17. QETHATE SOIUS BHZIOILE ZTI7|9) Lise

18. DA HFFHLIGHK = BUORA SY0| MBI A= FAY L
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( A0S Flot HEEAF —KIRIH Sa-

2) H2 1097 &4, T4

T
%
o,
P
g,
o

PIASE AN T 8%

p!
i

(1) AR LaE 38

g0z FEstel Sl A3 P

A2 1047 HAE AN B A4S =
o= AH 14.5%Q77), B4 12.4%(23

ZFjo] 18.8%(35A)& 7H woka 1 o2
AV A SFHCHE 111-5-9).

SHH, YWARAO] 9 AAA ]
307) 9 HAH(13.8%(207)°] Tt
17.1%(774)2 El=] et

P~
Hir

H 111-5-9) EAlxHsH =

A gt AFAEH(%) X A(%)
A &5 12 (8.3) 3 (7.3) 15 (8.1)
A =Y 4 (2.8) 0 (0.0) 4 (2.2)
AU = 3 (2.1) 0 (0.0) 3 (1.6)
7|Ef 6 (4.1) 3 (7.3) 9 (4.8)
=y 5 (3.4) 0 (0.0) 5 (2.7)
HE = 4 (2.8) 3 (7.3) 7 (3.8)
9y 0 (0.0) 1 (2.4) 1 (0.5)
b2 2t 3 (2.1) 1 (2.4) 4 (2.2)
e 0 (0.0) 2 (4.9 2 (1.1)
B 5 (3.4) 3 (7.3) 8 (4.3)
2 X 3 (2.1) 1 (2.4) 4 (2.2)
At XbA 0 (0.0) 1 (2.4) 1 (0.5)
UM E 18 (12.4) 5(12.2) 23(12.4)
U &Y 1 (0.7) 0 (0.0) 1 (0.5)
& X2 1 (0.7) 1 (2.4) 2 (1.1)
27 8 (5.5) 3 (7.3) 11 (5.9)
KWR | 2 5 (3.4) 0 (0.0) 5 (2.7)
XA 20 (13.8) 7(17.1) 27 (14.5)
AE 2 (1.4) 0 (0.0) 2 (1.1)
HA 30(20.7) 5(12.2) 35(18.8)
FERS 6 (4.1) 1 (2.4) 7 (3.8
4= X2 9 (6.2 0 (0.0) 9 (4.8)
ot Xz 0 (0.0) 1 (2.4) 1 (0.5)
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e UHE AFRAZH (%) KRR EA(%) A (%)
Al 145(100.0) 41(100.0) 186(100.0)
x? value=32.29, P value=0.072
(2) ZAIXHOH SrAEfAH i
2 1047 AR WY ALE AR JLESEA] 015 Ay AukAFdA I}
ARARAEA A F23E Zfo]lE HATHp0.01). LRAIIZS] H$ AZH=A
23.4%(347), AL@Z 0] 13.8%(207A)Z thd =3k, AHAA|HAE wEo]

39.0%(1671), BiIEHWF7E 14.6%(67)% A= ATHE 111-5-10).

(B 11I-5-10) EAXsH HAYH 2l Ha
A b AAZ(%) K| RER A (%) H(%)
AU 3 (2.1) 0 (0.0 3 (1.6)
AMSIH 20 (13.8) 5 (12.2) 25 (13.4)
iz 0 (0.0 1 (2.4) 17 (0.5
7|Et 2 (1.4) 1 (2.4) 3 (1.6)
ZtEt 17 (0.7) 0 (0.0 17 (0.5)
HE 6  (4.1) 16 (39.0) 22 (11.8)
gE7 2  (1.4) 0 (0.0 2 (1.1)
HIS X 17 (0.7) 0 (0.0 17 (0.5)
HhEE 7| 1 (0.7) 0 (0.0 1 (0.5
HHZHLHE 11 (7.6) 6 (14.6) 17 (9.1)
N [P 1 (0.7) 1 (2.4) 2 (1.1)
ArESLY 7 (4.8 3 (7.3 10 (5.4)
NE] 2 (1.4) 0 (0.0 2 (1.1)
N 1 (0.7) 1 (2.4) 2 (1.1)
MEHLE 11 (7.6) 0 (0.0 11 (5.9)
ESUN 2 (1.4) 0 (0.0 2 (1.1)
RIIES 1 (0.7 0 (0.0 1 (0.5
NN 0 (0.0 1 (2.4) 17 (0.5)
JNEEN 2 (1.4) 1 (2.4) 3 (1.6
KAIR 2 (1.4) 0 (0.0 2 (1.1)
MEEIg 34 (23.4) 1 (2.4) 35 (18.8)
HNES 1 (0.7) 0 (0.0 1 (0.5
PRISEN 4 (2.8 0 (0.0 4 (2.2
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( A0S Flot HEEAF —KIRIH Sa-

BHa At AAZH %) K2R ER| S (%) A (%)
ESEN 17 (0.7) 0 (0.0 1 (0.5
Klot27t 7 (4.8) 1 (2.4 8 (4.3
FNESS 9 (6.2 0 (0.0 9 (4.8
™MK 2 (1.4 0 (0.0 2 (1.1)
|3 2| & 4 (2.8) 0 (0.0 4 (2.2
ESTEN 17 (0.7) 0 (0.0 1 (0.5)
o e 3 (2.1 0 (0.0 3 (1.6
SESIEES; 0 (0.0 3 (7.3 3 (1.6)
Sy 3 2.1 0 (0.0 3 (1.6)
A 145 (100.0) 41 (100.0) 186  (100.0)
x? value=78.192, P value=0.000
(3) ZAITHGH LAMX|HE g
2013955 2022W7tA] AR s 2 A4S A 9EE FESE A3 QWA g
A A5t27t 3274(17.2%) 2.2 7P Wty 1 oo 2 A-dFAIAY 2474(12.9%),
ARFE7] 227(11.8%) 0.2 SRIEATHIE 111-5-11). AHPARAEAC] H9- HA]

£0] 167(39.0%) 2% 7H

o] = 9ict.

i

2 HISL HERs} 770(17.19%) 0.2 Uehgtom, olubal
Qe omeAe Y AshE 27A(18.6%), A4871(224, 1520004 LA}
1}

B I-5-11) ZAIZHGH K| 2 42
X4 A AFAEH (%) KRR A (%) Al(%)
LY 2 (1.4) 0 (0.0 2 (1.1)
HAIQAI SRS 18 (12.4) 6 (14.6) 24 (12.9)
HAAEL 1 (0.7) 0 (0.0 1 (0.5)
P ONED) 1 (0.7) 0 (0.0) 1 (0.5)
7| A& 10 (6.9) 1 (2.4) 11 (5.9)
7|E} 9 (6.2) 1 (2.4) 10 (5.4)
s 5 (3.4) 16 (39.0) 21 (11.3)
HEAH0]A 1 (0.7) 0 (0.0 1 (0.5)
ESEl 1 (0.7) 0 (0.0 1 (0.5
CATCTESE) 6 (4.1) 0 (0.0 6 (3.2
HEXHAN (A SHAH|) 1 (0.7) 0 (0.0) 1 (0.5
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I ez |

X4 A AFAEH (%) KIERER| EHAI(%) Al(%)
HH 2L = 9 (6.2 7 (17.1) 16 (8.6)
HOEA 1 (0.7) 0 (0.0 1 (0.5
At H|Z A 0 (0.0 1 (2.4) 1 (0.5
el A 1 (0.7) 0 (0.0) 1 (0.5
HEILE 11 (7.6) 0 (0.0) 11 (5.9
2 3pEH| 1 (0.7) 0 (0.0 1 (0.5
= 2 (1.4 0 (0.0 2 (1.1)
OtZHIA 1 (0.7) 0 (0.0 1 (0.5
o =By o P PN S kot 27 (18.6) 5 (12.2) 32 (17.2)
=AY 1 (0.7) 0 (0.0 1 (0.5
ISESS 1 (0.7) 0 (0.0 1 (0.5
MNEE7| 22 (15.2) 0 (0.0 22 (11.8)
M=z 1 (0.7) 0 (0.0 1 (0.5)
PSESYNTEEN 0 (0.0) 1 (2.4) 1 (0.5)
SHEDE LHE 1 (0.7) 0 (0.0 1 (0.5
Kot HEIAL 0 (0.0) 1 (2.4) 1 (0.5
EAHHE 0 (0.0) 1 (2.4) 1 (0.5
SEXZAIE 10 (6.9) 0 (0.0 10 (5.4)
Satdd| LIS 0 (0.0) 1 (2.4) 1 (0.5)
HIAE FH 1 (0.7) 0 (0.0 1 (0.5
A 145(100.0) 41(100.0) 186(100.0)
x? value=79.652, P value=0.001
(4) =0l 2 FEX EHAXYGH LA sigt

A%S ST A7 QUAAHIAE 8.3%122)7
VA AR B, APAAANAE 494N oI 2]

B 1I-5-12) 2=21 ZAIXHsH UM o5

Dol 28 | ot NEE() | ASKAIA%) A%)
5 133 (91.7) 39 (95.1) 172 (92.5)
w 12 (8.3 2 (4.9 14 (7.5)
A 145 (78.0) 41 (22.0) 186 (100.0)

x? value=0.530, P value=0.467
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| oz e s B4

Lp) TR EAHEH S 543

2013955 202277 2AH é"-ﬂxﬂﬁ A F2A7F H3E

24.7%(467)E SERIEATHIE 111-5-13). &

B9 A

TALAA T AAAGA S 232 W
] [e)

Ol

QA W A A 3s 12808 909 AolE uold gert
(B 1I-5-13) AHSH X Al Tl of=
A D8 | ot AiEh) | ASRRICA%) A%)
g 111 (76.6) 29 (70.7) 140 (75.3)
7 34 (23.4) 12 (29.3) 46 (24.7)
A 145 (78.0) 41(22.0) 186(100.0)

x? value=0.582, P value=0.466
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I ez |

3) A2 1097 AYAAR 24 8%

201392 202240 WAE AR 55 AAH R HorstAL, ol
FEAE T GBI

(1) ZAIHaHA o1

| 1097 AR S SR = F 3622 R SRIE o, dut AT
275%8(76.0%), AYAREA| 87H(24.0%) 2.2 ZALEJTHE 111-5-14).

AAAQHA 5 JAAEE FEFS o I AFGAH XA DA 7] 7-2gt
AolE HJoHp0.01). Lyt AFAES A9 AAASNA =7F 19821 F7F 827
(56.6%) 2.2 7H Wotout AR GAA| = 2750] A& Fet F-7F 39.0%(167)
2 7P =4 AU

(B I11-5-14) AN LAX; 3

019 4 44 o= E 019 A(%)
== T bt AFRAEN(%) | KIEIRER|SHHI(%) S mE TR
1 82 (56.6) 15 (36.6) 97 (26.8)

2 35 (24.1) 16 (39.0) 102 (28.2)

3 14 (9.7) 4 (9.8) 54 (14.9)
4 10 (6.9) 3 (7.3 52 (14.4)

5 2 (1.4 2 (4.9 20 (5.5)

6 0 (0.0 1 (2.4) 6 (1.7)
10 1 (0.7) 0 (0.0) 10 (2.8)
21 1 (0.7) 0 (0.0 21 (5.8)
ACRIY %) 275 (76.0) 87 (24.0) 362 (100.0)

x? value=79.652, P value=0.001
Lf) ZIATHSH AFUKA; 4

201395 20229714 FZ 1097 A, AFGA= & 1549 2= ARt AL
AFNA 1227(79.2%), AAAIGA] 327(20.8%) 2= SRJA=ATHE 111-5-15).
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olel A~ o e £ olgl A(%)
a Ut AR (%) | KIEERFRIEHH|(%) S CE TR

1 62 (42.8) 15 (36.6) 77(50.0)

2 17 (11.7) 7 (17.1) 48(31.2)

3 3 (2.1) 1 (2.4) 12 (7.8)

4 3 21) 0 (0.0 12 (7.8)

5 17 (0.7) 0 (0.0 5 (3.2)
AR 2) 122 (79.2) 32 (20.8) 154 (100.0)

x? value=2.234, P value=0.816

CH EAIXHeH S4XF 4
F 109zE AR AR F 20802 AyE AFAA 1538(73.6%), AW
AR A 5578(26.4%) 0.2 VEPGTHI 111-5-16). Lyt AFFZ A= o) 1790]
A4 A9, AFAAEA = Hd 6%50] &

oft
>
=2
i)
>
=
ol
il
i
Yo
ot ml
i
olf
ol
oy, ¥
o
N
N
—

o 2l A = ol2] Ao
U 4 SET R | KRRy | S o (%)
1 55 (37.9) 7 (17.1) 62 (29.8)

2 14 (9.7) 12 (29.3) 52 (25.0)

3 6 (4.1) 2 (4.9 24 (11.5)

4 5 (3.4 3 (7.3 32 (15.4)

5 1 (0.7) 0 (0.0 5 (2.4)

6 0 (0.0 1 (2.4) 6 (2.9
10 1 (0.7) 0 (0.0 10 (4.8)
17 1 (0.7) 0 (0.0 17 (8.2
A % 153 (73.6) 55 (26.4) 208 (100.0)

x? value=18.611, P value=0.017
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(2) A= EAIXMHAL

dho

7h =2 HAIMHAF 4

T 1097 =9l AR SR = £ 22707 SRIEon, A A
A 2 3628 = 6.1%S AASFATHE 111-5-17). =91 AAA A} Ak A¢
Aol A 1878(81.8%), AHAATHA = 47(18.2%)°] LB = UAct.

I [I1-5-17) Q=291 ZAIXHSHA 2=

S 2l A = olal ot
U 4 et AgE%) | NENREAECy) | S 2E %)
1 8 5.5) 1 (24 9 (40.9
2 3 2.1) 0 (0.0 6 (27.3)
3 0 (0.0 1 (24 3 (13.6)
4 1 (0.7 0 (0.0 4 (18.2)
ZTCEES) 18  (81.9) 4 (18.2) 22 (100.0)

x? value=5.333, P value=0.255

Lp) Q201 EIARKSH ARUA} 4

201395H 20229714 AR AFGAF & 154 5 =902 11.0%(179)=
SRIEJUTHI 111-5-18). =9 FAA S| AFGA o= AuF AFDAA 145(82.4%),
AR A 39H(17.6%) 0.2 SRIE|Th,

(E I-5-18) 2=l A AHYX; 5

e 2 A= 2 019 (%)
e Aot AAE (%) KRR A|(%) ° =T

1 6 (4.1) 1 (2.4) 7 (41.2)

2 2 (1.4) 1 (2.4) 6 (35.3)

4 1 (0.7) 0 (0.0 4 (23.5)

AR & 14 (82.4) 3 (17.6) 17 (100.0)

x? value=0.756, P value=0.860

C}) 2i=2 HAHo AL =+

2 1097 WA AR & 2087 F el WA BARHE 59(2.4%)

=
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( A0S Flot HEEAF —KIRIH Sa-

o2 YUEPYTHIE 111-5-19).

E I-5-19) A=Ql ZAIXMs HYx}p 5=

o

o= T Ut ARAE %) | RIHREXITERI(%) S == TP
1 4 (80.0) 1 (20.0) 5(100.0)
A1 =) 4 (80.0) 1 (20.0) 5(100.0)

x? value=0.012, P value=0.911
@) AEXF TATE 3

7 FEI ZAMSHA
T 1097 T8E AYAEHA 3628 § 2= f‘& AR = 6678
(16.2%) 2.2 A= Qi At ARAROIAM F2=2 (ﬂ?l A= 74.29%(4978)
OJAaL, AFAAHA = 25. %(17E'ﬂ)—‘g A SFRTHER 111-5-20).
gH, AAASRE 257 A8 ALY B 7HAFEC] e SteE A
A NS e A7 DA 24.7%F 1864 T 4672 YERLT

B 11I-5-20) ZAMeH F&= oKl

olgl g d £ 018 2(%)
== T U AAE (%) | RIHREX|TERI(%) S =E TP

1 23 (15.9) 8 (19.5) 31 (47.0)

2 8 (5.5) 3 (7.3) 22 (33.3)

3 2 (1.4 1 (2.4) 9 (13.6)

4 1 (0.7) 0 (0.0 4 (6.1)
AR ) 49 (74.2) 17 (25.80) 66 (100.0)

x? value=1.080, P value=0.897

i) HIAIRYGH PR ARYRE 4
201392 2022974 IAAS AR F 1549 F F271 Aol Hol B4y

St A7 239H(14.9%)0193L,  LHEARAAOA  78.3%(18%),  AARA| A
21.7%(5%)2 SRI=EJATHE 111-5-21).
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%3] At AFAALO] B HAIA AL L2 Q) 2 W 3

7t 0.7%% e

(& 111-5-21) RAKYSH TLEXL AFIRE &
ol A AOH -I_)'k_ = o] A0
U 5 oIt A | NEAREA) | © o )
1 13 (9.0) 5 (12.2) 18 (78.3)
2 07 0 00 > 87
3 1 (0.7) 0 (0.0 3 (13.0)
HEQIAE £) 18 (78.3) 5 (21.7) 23 (100.0)
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Abstract

A Survey on the Prevention of Accidents by

asphyxiation -Focus on local government-

Objective: This study was to identify whether local governments
have confined spaces or the status of construction projects and to
provide basic data to prevent asphyxiation accidents and to prepare
management measures.

Methods: Analysis of asphyxiation data from local governments over
the past 10 years. Confined space and asphyxiation awareness levels
were investigated and on-site survey was conducted.

Results: In the last 10 years, a total of 186 asphyxiation accidents
occurred, with 78.0%(145) in general industries and 22.0% (41) in local
governments. And hydrogen sulfide is the most common gas causing
asphyxiation accidents in general industries, and oxygen deficiency is
the most common in local governments. By industry classification,
choking accidents were mostly in the manufacturing industry(35.2%) in
general industries and 77.5%(31 cases) in the construction industry in
local governments.

The total number of confined space asphyxiation accidents in the
last 10 years was 362, with 275 (76.0%) in general industries and 87
(24.0%) in local governments. A total of 154 asphyxiation deaths were
confirmed, 122 (79.2%) in general industries and 32 (20.8%) in local

governments.



Abstract W

The confined space and asphyxiation awareness survey showed that
the average awareness score of the Serious Accident Punishment Act
was 3.82 out of 5 for employees and 3.68 for contractors. Awareness
scores for the asphyxiation accident prevention One-Call service are
low, with an average of 2.62 for employees and 2.43 for contractors.

As a result of an on-site survey of six local government
asphyxiation accidents, it is confirmed that the establishment and
implementation of confined space work programs and emergency
rescue training status are insufficient except for one place.

The analysis of local government asphyxiation accidents showed that
the establishment and implementation of confined space work
programs, measurement of oxygen and harmful gas concentrations,
ventilation, etc., placement of monitors, emergency rescue trainings,
awareness of safe work methods, and use of air respirators or airline

masks during rescue were not observed.
Conclusions: To prevent asphyxiation accidents in local governments,
it is necessary to enact relevant regulations and educate and promote

relevant organizations such as the Korea Safety and Health Agency.

Key words: Asphyxiation, Confined space, Local government
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