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ArAA o] dhAjofl st 7H 7)o FJEE o] &2 311289 Zr|ikzo]E(Domino
Theory)o]th(Heinrich, 1931; Heinrich, 1959).37 Afale Tu|WwH 9, & A4 2H74 3}

A, Q1] R, b At 1A == A R, AL, AT dolo] 28 Ale

37) Heinrich HW. Industrial Accident Prevention: A Scientific Approach: McGraw-Hill book Company,
Incorporated, 1931.
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o efste] dadel= =,

Qlo]
FARSES I J A, if\b] —{_PO]E}. 7215 o]

2E(oss Causation Mode)= Eixi QJthBird and Germain, 1985).38) :Léﬁji

=] 7|eid
AL RAL AAR7F SAEHA Er)ieo|E T 22 T ASAY Rdlo) A7 A A=
= o B8R Afardel mdlo] AlotE it 93 2 El(Epidemiologic Model)2 2 RHAY

o

= =

A (Agent), %FHost), T (Environment)?] Ars g0l Avtg HAwye zlow
ofohitopol| A 19417] SHHRE B85 QIgl=tl, dleo] ARl AsiE AR she Hlolx
-8 9tHGordon, 1949).39 1 7] RdojA HAAE AbLg AeE 28str] $1st

Aol HHA Aolo] Bt Bl 3R 4BUE YA AgenDR BT HE 5
o] 8

o] BelE 3-8315l=tl 53] 1A HAgennE US| HE= o FAH R Attt
= o] HHS o] 83te] AbaEA wh o] shel diE 3 (Haddon Matrix)e 7leksleliad),

AR GAIE AL -ARIL-ARDL o] 2 tpEolA] ZF GAME R 3R A(IE AL, AR,
A)E EAsk= ZAoltiHaddon, 1970).40 J12A= H]%ﬁi Weto A AFILE /\}E‘r(Man)
Al(Machine), 27 Media), %4 (Management) 5 4249 A 280 Auts A3l
o714 7ol v 3719 Mol EA gkl Ag-oh= 7\*‘9] Wetolakal I Grose, 1972;
Brauer,2006).4D 2]&2 A9A A= R 4zl 19 AIAR AR P (The Reason
Model of Systemt Safety)= &oto] 22! 52 A4 of2f(Latent Error)7} Abalo]l o] B A
7108t =A1E & ot} (Reason, 1997, Brauer, 2006).42 § €A% ALYl &4
HANE B 553 7[adgy AFLRAL ARrt SA4EHA 11839 kol T3
2 T ASAY Bdo] A7 A A E AL ol E(multiple factor theory)o] o<
oAl o FHdlth= Aol SEolch RIS &2 8, T UdS A= fof 58317
o} 43)

38) Bird, F. E. J., & Germain, G. L. (1985).Practical Loss Control Leadership. Loganville, Georgia:
International Loss Control Institute, Inc.

39) Gordon JE. The epidemiology of accidents®. American Journal of Public Health and the Nations
Health 1949;39(4):504-15

40) Haddon, W. J., Jr., “On the Escape of Tigers: An Ecological Note,” Technology Review, May: 45-47
(1970).

41) V. L. Grose, “System Safety in Rapid Rail Transit,” SSE Journal, August: 18-26 (1972). 3! Brauer RL.
Safety and Health for Engineers: Wiley, 2006.

42) Reason, J. T. (1997).Managing the Risks of Organisational Accidents. Aldershot: Ashgate.
43) s, Wall g, e, (2017). "E s QPAARL lo] gt AM A" SAd H A A] 27(3):
231-237.
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o XM
O AxHoRNE U4 HuHe Fol: 20.0m
O =dst=dQl Aot ABYIG Q] AZH A A HZHE HE5E elolqte] A
19
27m = sin48
O Ay FAoA &0 s Ze|otAY sk HEAHA7A 9] A-:
12.8m = 27 X c0s48 ° X cos4b
At AZROFZHE 79.8m AT AEFIHSl
CEL LI

ety 3Ee Zeloradel

Azd|lo e 27.0m Q9] 7

AB0] A W) oZHE Eholut AN HBIHA A1
2RE9] 2 48° (ATRAD

- B9 SEHo
Efolul Zo|(bs7t Zo]): 26,280mm(A A A=)
128(h71A]19] 4

- A1 AAHOTTE /)% sjolof 2 %)

|H.9] Efoluiel Xz
Zo]: 58,082mm(AA A1)

1o]: 16,000mm(EAAF)

(2) 2|32 B
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. @”
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- W2=188rA H7] X Ao Hls X A o] o] R HlE0%E )
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X Z2/ot32210] X|EYF Q10| EIOHIE UAS Wf HIQIX|EIt SOI22|HA IFHUE 3159
otEe W =HEE J|=8 A0|0{2Z0| Helz AT TR
- Bloju} XA Fof| Ael= EHE: 503,813kg-m
- M = HQIAE Aol 9% HUEMD + HIUAE 2o wigdl ool &gt

= W1x COS(48° ) x W A X B E A F A 74 %] o] o] + 2 x
COS(48 ° ) x W] 21 x| H 9] 7] o]

=22,300kg X cos (48 ° ) X 27,060mm + 2,300kg < cos (48 ° ) X 67,325mm

=503,813kg » m
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503,813kg * m _
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ghr| o] ol o 71 W 72
sin(42°) ~ sin(13.06°)  sin(304.94°) A
W 12,970

~ Sin(13.06° ) xsin(42° ) sin(13.06° ) X sin (42 )
= 38,413.21kg=>376.45kN
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Article 6

General obligations on employers

2

4. Without prejudice to the other provisions of this Directive, where several undertakings

share a work place, the employers shall cooperate in implementing the safety, health
and occupational hygiene provisions and, taking into account the nature of the activities,
shall coordinate their actions in matters of the protection and prevention of occupational
risks, and shall inform one another and their respective workers and/ or workers'
representatives of these risks.
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S FESEy| Q% HA oRE Eche b g8t AR A, AR, 24, 15,
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=k mqtA 7ldol ool ofs AAsh= ol FH WAl I AYE 18424
QYEAH R ALY LeFATE (Ashby and Anderson 1981) ] z1.o-d), o] FAAE]
o 71 'AgA el A AerdE FrPEa Q70 (Jasanoff 1987).

oo HLL 1974d  AFH s R AHAH(Health and Safety at Work Act, HSW
Act 1974)°] o8] HH o R FA|TE ] Q57| F=ollA 2ol A 9] tdTEE
&S 718 o] Al Qe o] ¥ 19724 Z AR oA o] BT} ool et 2Hl=
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MAEA EAl A= the 2o BAlSET S oA o & LAt
SAISH. A WIS - (apathy)e] 2¥keb, Ao s AatAle] e FEAU
= BIATF =7F qHA9 SaE FEe O AR SR b o)
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70) o|X 9 =AY E97|= A A FFEEY okt 3A 0l e7] Aol GA A e 712 A
o S 7H A SOl AMHOlA A B olsiE 4 Aok A Al SEEY 38 BHAl AHA 8
Acg A% Aol 2% QFH ) (Jasanoff 1986, 1987; McCormick 1991).

71) Safety and Health at Work: Report of the Committee 1970-72 Chairman Lord Robens, Preseneted to
Parliament by the Secretary of State for Employment July 1972. Cmnd. 5034. 1970d =%<tdE 719
TARE ARt AR Aljbstr] S 4% 79 2AIAR(S1 L Robens)7t 27| S5 £l
W3S B A, 9194 Lord Alfred Robens(1910-1999)9] ©]&5 whi| E¥l2 Biixfetal Efich, 2=
L e 2241, 9 AE-AHNational Coal Board)®] chair 10d 94, 5ok AZEA dfst 2=
HuAol g8 A Aoke 2Hl=7} ‘Ab] 245 A4 (self-regulation by industry)2tal F2 =ARE @,
ol gl FolE FHOoR o A AHFo] §lojof vitt, Mo m SRt FE2 SAadstal QIrhH 7HE
A #ejE oo} it} EEtHAEAL shte] FUFFI| TS SACRE HFEolof it ey HEie e
FHAEAE ANAS] 1% A AgHFo] AG Aol Hore] fiutabEelARt A s A48k
AGAEANA 2EE AFste], 2 2 g8 dfoF It & Uy, o] B F8 Aok
1974¢ %5 A4 ¥ (the Health and Safety at Work, etc Act 1974, HSW Act) A2 WA =91,
71 o]5df 19754 Health and Safety Commission®t 1 {87]3<1 Health and Safety Executive®] A4
T 7]5okE it

72) BHIZ HAIA o] F ARIQPH 1-&9] TEd Hk= 19779 QPddhaEet PH91¢3] 17d(Safety Representative
and Safety Committee(SRSC) Regulations)2] Al7geflA] ok 4= Ir}.(Nichols and Walters 2013:5)
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B P 9 =X Adto] AX 2gFHo}
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19984 zrdAdu|e] Alga AR 4 (Provision and Use of Work Equipment
Regulations 1998): A47oll A AR =S AlS-E= 714 52 dr7t ehdste s
Rhn

19924d =2k 29 14 (Manual Handling Operations Regulations 1992): <
E= A 9ol ot 5F9 ol A&

1981 HAFA(SFHA) 74 1981(Health and Safety (First Aid) Regulations
1981)

1989¢ =525 fIst B AE 1174 (The Health and Safety Information
for Employees Regulations 1989) AF4F71 HAH | Tl sAl5o0] & HQar}
Ue As 3= oY F= ZAHE AASHES oL

19694 A A (QJF R ) H(Employers’ Liability (Compulsory Insurance) Act
1969) AFAFE dtolg Ap4le] mFAbEol tisto] Akl gl Aol diet B 7iel<
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1995¥ &4k Ad, 99 APl Bl 4 (Reporting of Injuries, Diseases and
Dangerous Occurrences Regulations 1995 (RIDDOR)) Aol Al A8 2G4
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1A=, A, FHEFHO| 347t HQolH, ROYS R 7|, SAY -
9

1. ROH3 W& 27|F 3 27IdE Al

D AX8 w3719 WdF

XE ulE7]9] o] 22 HjEF 2 83 4m?/minolt} AL GAI9 FUe A0 HjY
Asto] AES A3, w79 E £ 15 S8 (V=11m/9)3 HEAZ(200mm)=

7] 9E AT w716 20.7m?/min o) BR, 2749] 7] SES ARk W

I

=, 17l HECRR FEe F5ol doto] PAss ER(Turbulent flow) 9%, HE
Uito] wpEEA HE AX 2R, Hi Zoj(eF 25~30m), Wi 4E Ak 59 d¥or

=
AokéAlo] WAyBto] 2 MBS AL ol oF 1/2 $EoR ekt

* S| 012N HiESE

- Z|0f HHEZHG7H port ZF AFBA|) : 250m°/min
« 10 portd HHZZ : 41.7m*/min
o MDA BIZZH27H port AFR) @ 83.4m*/min

A S

« A=3.14%0.1% = 0.0314m>
* V= 11m/s * 60s = 660m/min
- Q=AV=20.7m*/min

2) A 74871 5 BSAY(ERA H2E) A%

1%

W
.

RO M Ao A AR5 WA A, $E5 Tl viE=7] Hoke ARl

AN B Yol A §UE 7] ROPA F7F Holol A WX A% B wek,
kel
=

7PkolofA] Wik EFo] BAdehH A A FXE ZololA A - AADE] st

8

112) PR AFTd, 2AY  FabgAs] =vdde]  2ARRIE3] ARQ)  AHARAR]AASTXRA S SE),
11p-27p, 2018
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-l FUs #0171 52
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I
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3 377} meehiy] Aol
3719%0] A vhehde,
2 4 9k

HAH S ER

Y237 | H 32| 37|ms
WA | FVAS) | F(ACH)

430 675 5
171 289 12
364 555 6
616 675 5
Mean age of sir

600,000

575000

aspe0n

ars.e0m

300,800

zz5.008

150,008

50000

wenon0n

OlAfe] ZTtE HT

RO €43 Lj SXIRIQIAl XIS BHZ (0 J3t O2X HHZKE3.4m® /min)o] 1/20] STt3t 41 9m?
/minBlo] AFZ Bi7|ST QU00|, Xt SYUE|s AMEH 7|7t HiElo] S MK(O oF 108

OlA AQEDR TARQU| UMBH= QIsH £7|2 S25| HA57| U3t 8717t HES| 0|20XIX]
UACH= S L 2 ULt
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Z3HAI(THA703, 3.33L, 3 11kg)E 171% 1:1
15~20%% o|&sto] =g2dol o];omz AT
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N
do
o Ok
2
é
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N
)
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~
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—
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—
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@,
o

P EACHDT 20 ERREE BU% gor Ao of

%[20178 14(% J)] 175< /\}Qﬂ‘%ﬂﬂ:}—é 715 SR 24 = A9l

* FH 2 ZEN0| EREE DX, Ot & FYHIY AR B30 20{Sk= Diethylene triamine2
HMIQlste, 2lsky xS (xylene, n-Butanol, Ethylbenzene, Cyclohexanone)Xl CHOtO] KIZ=ALOA

HEeh MA=E EMz AL

5 = ZHIH2l(vol.%) =
B2 | 0I5y | eisky S= 0T SroaF
7 23y cas No. |[=NT | TeE | dEE n
(g/mol)| () (C) stat A3t (Wt%)
xylene 1330-20-7| 106 18 528 0.9 6.7 16.34
THA n—Butanol 71-36-3 74 37 343 1.4 11.3 5.1
HKSIZE Cyclohexanone 108-94-1 98 44 420 1.1 9.4 3.49
| Ethyl benzene 100-41-4 | 106 18 432 1.0 6.7 2.43
7|ENEX], ot2 §) - - - - - - 72.63
xylene 1330-20-7| 106 18 528 0.9 6.7 31.42
n—-Butanol 71-36-3 74 37 343 1.4 11.3 30.82
THA
703 Ethyl benzene 100-41-4 | 106 18 432 1.0 6.7 3.58
A
Diethylene triamine | 111-40-0 | 103 97 358 1.0 10.0 2.05
paputall - - - - - - 32.13
* AR OE LHE2 MZEAR SQEEE R0 £E52 49 MUY 26 S8 U2 = UCBE Na 2AEA
Ol= MSDSOI| HAlE efeEs &80ot0of &
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2) Q3folergrel £t ANSE AL

(1) & A8
A 1 871 YEES 11.67LEF 18.1kg)7t S0l glom, 11 F <I3bA] <]
B2 4.95kgl18.1(F %) 0.2737(&rEDlolH, 871 157 AMS-Al ¥ 74.25kge
Ag-
A3 ¢ 871 WEES 3.33L(EFH 3.11kg)7t S0l om, I 5 Qs A Q]
U2 2.05kg[3.11(F=)0.6582(FrBDIolH, 871 1578 ARGAl ¥ 30.75kge
ARE-

ZX|(74.25kg) Z35}H((30.75kg) HQIE(105kg)
FAH%) | RAKg) | FA%) | Ak | FAK) | 2=

g= HIS

nio
HI
Mo

xylene 0.88| 16.34 44.33 31.42 14.68 59.01 0.55 0.50

n—-Butanol | 0.81 511 13.86 30.82 14.40 28.26 0.38 0.34

Ethyl benzene | 0.90 | 2.43 6.59 3.58 1.67 8.26 0.08 0.07
Cyclohexanone| 0.95 | 3.49 9.47 - - 9.47 0.10 0.09
A 27.37 74.25 65.82 30.75 105 1.11 1
(2) QlstotstEy Aldt(Le Chatelier ®%! 0|2)
Im — 100

Cl/L1+ C2/L2+ ...+ Cn/Ln
Ime EX7ks 9 5719 lekehergt

Cne 7k olskA 7FA 9l =719 =% (Vol%)

O]

B 100 B
Lm = 50/0.9+34/1.4+7/1.0+9/1.1*1'05
wrebA Q15}s}ekg 05%= 218 4= it}
* JIMIMES E8IVIA SEE1 Voles SYUoIEZE Cnll= S2SWH100(H2s)2 M

Q) Qlatoret
- OTIAl A4S o8-8
PV=nRT

rOII

2U(1.06%) =2 ABY ALt

571 = & Axt

LS.
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© Fy], 285,800L[7.35m X 3.7m X 10.51m = 285.8m* =285,800L]
R

: 71AIASE, 0.082atm - L/mole - K

: RO®A YH-=k, 303K

: PV/RT = (1 X 285,800)/(0.082 X 303) = 11.503mole

A8 3719 ASUG1.05%) FAL I3 Ha 24 AN

5 3 = B o< O

- n
0.0105 (11,503 +n)

~ (11,503 <0.0105)
(1—0.0105)

- sk 719 BREAT AR

= 122.06mole

[(0.5x106) + (0.34 < 74) + (0.07 < 106 ) + (0.09 < 98)] = 94.409/mole
- A3 571 e
122.06mole X 94.4g/mole = 11,5229 = 11.522kg
A FUsol ROWA YR AT A9
QIBFSIIIGH1.05%)0] =R S glon], B =R Ao % 105ke®] A3 o)
ARESEIL 27|(H7))E A AR

=, 11.522kg9] <IoHd HA7L

LR

e

2§37 S e W)

0 24.1 X §X Wx Cx10?
MWXLELXB

met

O 2 » O
O
o
2L
2
2
>
op
off

AP 245 FA371 f13te] LELY] % %5 49| $=& 4
Lt B77F B EIX| o ROME CES 1020 3 M8
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MW @ Ex}=F
LEL : <Is}sletgh(%)
B : 2o W2 HAAR(121TC oJsF B=1°]al, 121C %3} B=0.7)

* KOSHA Guide W-1-2014 AA2t7|AH|0f Zhet 7|&X|R], ARISE |2 AZETA 83page &E
- A AR A RS AAlStoof stos AA| JAte] 2x 8 HAste] AL
B 273+t
Q= Qx5 57)

Q, : AA 28 #7)%Hm>/min)
D BFE7110) A B4 8713 m’/min)

t 1 AARETY 25(0)

(2) QA C3t 10137194 717t SAI0 OIROIXIX| 94 S 8717t & SR ot PEES
T U HEflg Hgs g
- BRI BEClSHE AR A% Baws|F AL

24.1%0.86 X 1.61 < 10 x 10>

Q= = 336.65m"/min

94.4x10.5x 1
H| 52 [(50%0.88)+(34*0.81)+(7%0.90)+(9*0.95)1/100=0.86= A-& & ARE QIS HAl+=
(59.01/0.88)+(28.26/0.81)+(8.26/0.90)+(9.47/0.95)=121.09L°0] a1, 75& T2 20|
o|Fo]HoHF 161L/ming, FHEAFES 94.40g/moles A-&3}5ich.
- RO®BAUYH 2=3B00)E A8ste] BT 4 AA daer|=F A4t
Q, = 336.65 % ( ;;21;(1) ) = 346.96m°/min
T TAER A ] ¢lsto] Mist Fe= Aok HQIE £4E3(20~30%), T29

HRIES] X 48 1 A 11 29U 2 758 oo 65%(AEA]) HEo| 13H
N7} ZHtgEl= o7 ﬁﬂ OlE A RZAFY] Data Sheeto] YeRaL it
- wEbA] SAE 30%9F E2E 70%4 HRJAEAA 758 F<F A== kol 1/29]

A== 32.5%5 2-8ote] BAAV|FF ALl 2, (1.6170.3) + (1.6170.7°0.325)
= 0.483+0.366 = 0.851/min®]1l, °1& #-g3to] AAZ LRI} 27|e Kl oo}
At

24.10.86 % 0.85 < 10 X 10?
94.4x<1.05X1

Q= =177.74m*/min
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* LFLO| 26%(1/4RX)Q! B2, C=45 HE3 &7|F A1t

Q,=177.74 % = 183.18m*/min

A RO A0l AA[3Ee] vi7|et A% HH, 25HP #iS71($F71) &% 250m®/min®]
o7e] HEE Adsle 722 A A ROYA HiFole 2719 vi7] 9EE 238
671] HES el 722 AT B4 RO% ol el W] HES Aol
EAAGA A Ee dsHIAA e V15 HiESIACER HY] §F2 olEHoRE
83.4m’/min (41.7m d/mm X 2)= HjEd Aesg =4 U3 20 Wiy HEE

517}t Ol6 =2 XAMOZ SX[6l7| 95t LR &[22 183, 18m5/m|n0|
Lt O|2X0l HiZ7| 2L 83.4m°/minQ2 MAT| &7|20| IH XS 0t OtL|2}, HIZ7(9] &
Hi7| HEGSE FH)Q YEiad 2 A2 S 12E 40 A 2V (2 OS 255t 41 4m3/mln

ZFEUCEZ MO GA| LRI dgE o+ USS HQI6IACH
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