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A Study on the Process Analysis and the Risk Assessment
for Removal Work of the Asbestos Cement Slate

JEONGMIN KIM

Department of Safety Engineering
Graduate School of Industry,

Pukyong National University

Abstract

Asbestos is given to a variety of six naturally occurring silicate minerals. These
minerals possess. high tensile strength, flexibility, resistance to chemical and
thermal degradation, and electrical resistance. These minerals have been used for
decades in thousands of commercial products, such as insulation and fireproofing
materials, automotive brakes, textile products, cement and wallboard materials.
When handled, asbestos can separate into microscopic-size particles that remain in
the air and are easily inhaled. It is now known that prolonged inhalation of
asbestos fibers can cause serious and fatal illnesses including malignant lung
cancer, mesothelioma, and asbestosis. Therefore the use of asbestos and asbestos

products has dramatically decreased in recent years. Also all constructions

— vill —
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including asbestos should be removed under strictly controlled conditions and very
tightly implemented health & safety management systems. In this study, the
process of the removal work of the asbestos cement slate was analyzed by
IDEF-0 modeling and evaluated by 4M risk assessment method. The results
showed that removal work of the asbestos cement slate was classified five
processes and eighteen detail processes. The pulling out nails and removal of
cement slates in detail processes was the most highest risk average score(11.43) in
4M risk assessment. The risk factors of high score in removal work of the
asbestos cement slate was improved after 4M risk assessment. For example, when
the anti-spattering agent was sprayed onto the slate, slipping and falling due to
moss on the slate was improved to change working method that drying more than
1 hour after spraying the anti-spattering agent or spraying only around nails. The

risk of safety side was higher than the risk of health side in 4M risk assessment.

_iX_
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Table 1 History of Police contents related to Asbestos

Year Policy contents related to Asbestos

1997 | = Using a partial ban on the use blue asbestos, brown asbestos

2002 | = 0.1 pieces per 20-fold enhancement.in two of asbestos exposure limit lcm’

= Asbestos hazardous substances subject to authorization for, such manufacture,
use and demolition, asbestos removal work measures based on new

= Dismantle the equipment or buildings that contain asbestos, the competent
provincial Department of Labor authorized in advance removal

= The hazards of asbestos kind to strong biotite, add Actinolite, anthophyllite,
tremolite banned substances

= Building " demolition and reconstruction increased, whether such report upon
report containing :asbestos

= If asbestos-containing building code enforcement to notify the competent
Department of Labor Rule Amendment

= Job-specific attributes to-reflect the revised tules, enforcement of occupational

2007 health standards

= Asbestos-containing products are prohibited manufacture, import, use, etc.

» Field Redevelopment Asbestos Management held a joint policy briefing

= Customized site provides safe working methods and technical support

» Asbestos redevelopment site monitoring environmental measures promotion

= Strengthen supervision for proper disposal of asbestos lung

= Underwent talc containing asbestos workers handling process protections

= Specify system for safe asbestos researcher dismantling of asbestos removal

» Dismantled for safe removal of asbestos demolition and removal company
registration system

= Asbestos Asbestos analysis capabilities for validation and quality control
improvements

» Searching Authority and asbestos asbestos removal contractor demolition
provisions of the Workforce Training

2003

2006

2008

2009
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Bako]l FahE kY,
AZAA T AUEHEL QU Table 29 2o,
Table 2 Materials Containing Asbestos
o Asbestos content Whether
Division product ,
(%) scattering
External Spray R O
Plastering material 1-95 O
asbestos cement sheet 20-50 X
Spackle 3-5 ©)
Walls, ceilings, connection binder 3-5 O
hard paperboard 80-85 O
vinyl wall covering 6-8 X
insulation, insulation
30 O
board
vinyl-asbestos tile 21 X
Floor asphalt-asbestos tile 26-33 X
floor- elasticity gum 30 X
Mastic cohesionant 5-25 O
Roof felt 10-15 X
felt single 1 O
Roofs and roof single 20-32 0)
facades roof tile 20-30 O
outer wall single 12-14 O
clapboard 12-15 ©)
Table 28} o] AW A BAERE o} ¥ A%, viey oY 5 ¢
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A EYolE AR e AFdAFIE sty sl Az el st
SAHAIERE A EEolE SA duzbA e AA ¥4 IDEF-0 2dd
(Integration DEFinition—0 Modeling) & ©]&3}o] F3HEAS AHA| ST
793 FETAAAREE e E MY SiAAAde dF A7 5 9184

P7h ARk 190] HANAEYS Baf F¥eAe mEAAh ABB

i

Yoz AM 7= o] Ss3ith

2.2.1 A48 £dolE FAZYY TAEAY (IDEF-0 22%)
IDEF+= 1981 vl F+#9 ICAM(Integrated Computer Aided
Manufacturing) X2 134 Alg]==2 =t} IDEF Alg= =& 713

A e IDEF-0 REE S 79, 249 AAE Fd3ste] Rdd

o

A BAE Sl wAAe FESE] e

(As—Is) 3l ZHA = wdle]l A A

F—]
P}

S|
&

ul- }\])\Eﬂl"i_/ﬂ /\474] Hohﬁ%g

7199 R9(To-Be) & AA% % Y= ke 42w

N
-

2 7] 523 (function modeling) T-F= {3 ZZoluf A|AES] AAA,
BE FES wdg s 5 QY DEF-0 Fd-e Fig. 29 o] urx
HEele]  function named FFAEE FAE input, output, control,

mechanism . 2 o] Fojx] it}
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T A o AT (HMEXAE)E thA] dA st

EARIES VR, AEE v 24, fdE B Ve 4AM YA

7} 71 B3 7]1eAH (KOSHA Guide X—14-2012)9 71+=& #ast

St AM 2lA~A H7F 71 &3 7] &R H(KOSHA Guide X—14-2012)

oAM EAANES] P SBARE, VR fdreS 4SARE et

Table 3 Frequency of Risk Factors

Description Level Specific Individual Ttem
Improbable 1 Near miss- accident occurred 1~2 cases per year
Remote 2 Near miss accident occurred 3~4 cases per year
, 1 case a disaster occurs in 3 years
Occasional 3 , ,
or near miss accident occurred 5~6 cases per year
2 case a disaster occurs in 3 years
Probable 4 . :
or near miss accident occurred 7 cases per year
1 case occurred more than 3 years serious accidents
Frequent 5 3 case a disaster occurs in 3 years

or near miss accident occurred 8 cases per year
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Table 4 Severity of Risk Factors

Intensity Days lost due to , Health problems caused by
Level , Noise ,
level accidents chemicals degree
. Under 80 Skin, mucous membranes
Negligible 1 No loss days . e
dB(A) mild eye irritation
A single exposure to
irreversible health effects,
, lost days less than ,
Marginal 2 %9 d 80~84 dB(A) strong corrosive, strong
ays
y irritation with a single
exposure (reversible)
Skin sensitization,
. lost days 100~309 suffocation and chemical
Critical 3 85~89. dB(A) ,
days effects, reproductive
toxicity
, lost days more than|more than 90| Asthma, cancer, genetic
Catastrophic| 4
310 days dB(A) damage

7 g@ el gk ARE AL BANLY SAPEY Foz WL
o

. S1EE 52 Table 59 o] HA 13elA FHul 20
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Table 5 Final Score (Frequency x Severity) of Risk Factors

Severity Negligible | Marginal Critical |Catastrophic

Frequency m 1 2 3 4
Improbable 1 1 2 3 4

Remote 2 2 4 6 8
Occasional 3 3 6 9 12
Probable 4 4 8 12 16
Frequent 5 5 10 15 20
A5How ARH AU FEol w8 & Qe Wl AP,
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Table 6 Criteria of Risk Assessment

Risk level Practices Remark
1~3 |Ignorable risk Maintain current safety measures
Safety information and periodic work
o Allowed to
Negligible safety standards
4~6 , , , . hazardous work
risk Risks that require the provision of ,
. (Continued work
education .
Labeling, including written work with the current
8 Slight risk procedures necessary administrative state)
measures the risk of danger
o Planned maintenance, safety hazard i
Significant ) i ; Conditionally
Sl ; reduction measures in the maintenance .
risk ; permitted hazardous
period work
Established a temporary emergency .
h (But continue to
safety measures after the operation, but . <houl
15 Grave risk | a planned maintenance / repair should work, should pe
. : subjected to risk
have a risk to safety measures in the . -
! reduction activities)
period
) ; : Improved risk job
Stop work immediately (to continue the ; .
Very grave | immediately
16~20 : work that needs to run the risk of )
risk : . (Must be improved
immediate improvement) / :
immediately work)

o AelM e BRI iRl ol 97 o)l AE e AdE
5 57 S F7F 2laa deAlge] dest Jor VlEs gshal, 4
o E Al Aol SeldEE 97 o] fldaclel tiste AR
A= whste] F7F gl aa dE A Eel AAdeksin gk 93 vkl fd e
AE TAME APEE U 9E ¢ Sle ANt EEHes 45, 1 iA
ek A Fo] AR E FUF gaa dEA el Al
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Table 7 List of removal process of asbestos cement slates

Level 0 Level 1 Level 2
Contract Asbestos
demolition / removal

construction
Content Asbestos Survey
Contract Waste disposal

Writing Dismantling of asbestos report
Recreation vinyl asbestos demolition

workshop

temporary structure installation for
dismantling

Paperwork and Installation sanitation and pressure
preparation work equipment

MOL site inspections
Make asbestos slate dismantling
o equipment
buildings Asbestos demolition workplace safety

Slate asbestos
demolition of

education
Install fall protection ropes
Dismantling other structures
Shatterproof chemicals sprayed on the

slate
\ : Slate nail removal
Dismantling of asbestos Slate dismantling
slate Waste slate loading

Recreated Loaded Slate Waste
withdrawal Sanitation and equipment
Demolition temporary structure
Waste transport and landfill
reporting Complete dismantling

A LeolE AHFES AA] 8 VA nEeERFRA 52
A% AW AAAAS TAAGE Adsn AFE AW FFFES 2} Y

A A w71 AddAe d7le Agders Addd. 12al mE Ul
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Buildings with asbestos slate

Qccupational Health and Safety Act
‘Waste Managenent Act
Construction contracts
‘Work plan of asbestos slate disnantling/ renova
Takeover docunent
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Fig. 5 IDEF-0 Modeling of Level 0
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Buildings with asbestos slate

(@:]

Construction contracts

C1

(@]

’\'\Waste Managenent Act
Occupational Health and Safety Act

‘GWork plan of asbestos slate dismantling/ renoval

M1

Supervision Report
onfimmtion designated waste disposal
Takeover docunent
Asbestos Select waste disposal
denmlition/renmmoval
construction
contracts Select asbestos research finm|
Al

Investigation

asbestos Asbestos investigation result

content

A2
‘Waste disposal :
15 Designated waste report
A3
Possible dismantling of asbestos buildings
Asbestos slate dismantling/ renoval work Building the asbestos renovak o1
>
Dust nask
Dust-free ganment
Denolition workers Safety helmet
Asbestos renoval conpanies Departnrent of Labor (more than 500n12) Negative pressure
Asbestos research institutions~~Waste disposal Supervisor(asbestos content nore than 800n) transporting vehicle
Owner Municipalities ‘ ‘ Safety hamess
|
M5 M2 M3 M6 M4
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Fig. 7 IDEF-0 Modeling of Level 2 (Document Work & Preparatory Work)
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Table 8 The number of unit of IDEF-0 modeling process and 4M risk assessment process

IDEF-0 process Risk assessment process
Plastic sheeting Plastic sheeting
Installation of temporary structure Installation of temporary structure
Establishing hygiene facilities and Negative Pressure| Establishing hygiene facilities and Negative Pressure
Removal of equipment test Removal of equipment test
Rope setting (prevention of falling) Rope setting (prevention of falling)
Removal surrounding structure Removal surrounding structure
Spraying liquid to cement slates Spraying liquid to cement slates

Pulling out nails

Pulling out nails and removal of cement slates
Removal of cement slates

Loading waste material

- - Loading and packing waste material
packing waste material

Removal of hygiene facilities and equipment Removal of hygiene facilities and equipment and

Removal of temporary structure temporary structure
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Table 9 Hazard Information of Safety and Health in Removal Work of the Asbestos Cement Slate

Name

Removal Work of
the Asbestos
Cement Slate

safety &health risk information
(for Removal Work of the Asbestos)

Code No. AM-RD-001

Process(working) order

Machines, tools and facilities

Other safety & health information

Machines, tools and facilities name [ amount
0.15mm plastic (removal of cement slates), O Example of disaster occurrence for three years: fall
Plastic sheeting strong binding post-tensioning force and slip
tape - 3-times(contusion: 3 times)
Installation of temporary structure Scaffold bar, linked clip, wrench, O Example of near miss :
runway, Four shatterproof scaffolding
Establishing hygiene facilities and ~ [Shower set, - billboard, water, storage (O Worker composition and career characteristics
Negative Pressure tank, negative pressure equipment B s O intra-annual nonexpert []
Removal of equipment test o?cllnage “\/x(/)grlferr ] temporary worker W
Rope setting (prevention of falling) |16 @rope, rope linked-ring foreigner worker [ regular worker W
. Hammer, crowbar, elevtric drills, small handicapped worker []
Removal surrounding structure
breaker
Spraying liquid to cement slates  [Absorbing material, anti-scatter flowable | O Working on' shifts (yes[], nol) : two shifts

Pulling out nails and removal of
cement slates

Claw hammer

Loading and packing waste material

0.15mm plastic(two . layers packing),
strong binding post-tensioning  force
tape, asbestos storage sticker

Removal of hygiene facilities and
equipment and temporary structure

O Means of transportation (machineryl, manuall) :
truck, hand push type car

(O"Need to license of safety work (yesH, no[])

O~ When manual material handing task, unit weight
(12kg) and handling form
(pick up M, push M, pull ()

O Measure working environment
(yesH, no[], not applicable [))

(O Need extracurricular safety activities for work
(yes W, no [
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Table 10 The 4M-Risk Assessment Sheet for Plastic Sheeting

Process

R Plastic sheeting () No. 4AM-RA-001

ame astic sheeting .

(Code) 4M-Risk Assessment Date 2014. 05. 22.
Average 300 (for Removal Work of the Asbestos) Evaluat Kim. other than
risk score ’ valuator 6

Tob ’ ' Current risk Plan of risk
statement Category Risk factors Current safety action Freque |severit Risk macgggelr\lnoent
ncy y ]
oglip and sprain on slippery plastic osafety education and put, on| 1 2 2
safety shoes
Man .
owhen tapping task, get a cut for cuter| o wear safety gloves 1 1 1
knife
ofall in hide opening or ' broken water|o talk to check 3 2 6 A-1
collecting basin or weak floor
Machine
Plastic sheeting
Media
oThe wall under the influence of wind| oPre education, stone fixing,| 3 1 3
recuperation recuperation work off bad/ bonding of the two spray
Managtzeme tape, etc. adhesives, etc.
n
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Table 11 The 4M-Risk Assessment Sheet for Installation of Temporary Structure

PS;?EZS Installation of _ No. AM-RA-002
Codoy | Temporary Structure (B) 4M-Risk Assessment Date | 2014 05. 22.
Average 495 (for Removal Work of the Asbestos) Eval Kim. other
risk score ‘ valuator than 6
Job . , Current risk | pian of risk
statement Category Risk factors Current safety action Frequ|severi Risk mggggelr\rlloent
ency | ty .
orisk of fall in installation of temporary| ©wear anti-slip . coating' groves, 2 2 4
structure safety shoes or safety harness
Man
ofall accident of materials or equipment, etc. 3 3 2 6
Installation of owhen didn’ t fix hard, scaffold fall on|oBAE3} FHE 2720z T3] 5 1 5
i i i 1A T ESola ol
Temporary | Machine account of wind pressure in-Installation of| % & EE0]A]
Temporary Structures.
Structure
Media
o0 materials have crash risk in top and|oprohibition top and bottom work| 2 1 2
Manageme| bottom work at the same time. at the same time, safety
nt education before work and
accident case education
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Table 12 The 4M-Risk Assessment Sheet for Establishing Hygiene Facilities and Negative Pressure

Process | Establishing Hygiene No. AM-RA-003
Name |Facilities and Negative AM-Ri
-Risk Assessment
Average (for Removal Work of the Asbestos) Kim. other
: 5.50 Evaluator
risk score than 6
Tob ' Current risk Plan of risk
Category Risk factors Current safety action Freque| severit | $JRisk | management
statement ! code No
ncy y q= :
ofracture or bruise get jammed - in o wear anti-slip coating groves,| 2 1 2
negative pressure (load is vary with the| safety shoes or safety harness,
volume normal 50~60kg) carry using levet
Man . .
omanual handling 'of negative pressure| © carry more two worker 2 3 6 C-1
o cause musculoskeletal disease (load is
Establishing vary with the volume normal 50~60kg)
Hygiene
owhen  sanitary  arrangement-. install,| o check strong-fix for strong| b5 1 5
Facilities and . . X
Machine equipment collapse on account of strong| wind
Negative wind
Press oshortness of breath with heat strokel odrink saline solution, grape| 3 3 9 C-2
ure - . L .
Medi caused by dust mask and disinfected| sugar, ion drink in chowtime C-3
cdia overgarment sheds a lot of sweat in hot
summer
Manageme
nt
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Table 13 The 4M-Risk Assessment Sheet for Removal of Equipment Test

PKI(;?EZS Removal of equipment _ No. 4M-RA-004
Codo) test (D) 4M-Risk Assessment Date 2014, 05. 22
Average 450 (for Removal Work of the Asbestos) Eval Kim. other
risk score ‘ valuator than 6
Tob ' ' Current risk | pjan of risk
statement Category Risk factors Current safety-action Frequ |severit Risk mggggelr\lngnt
ency | y )
o The collapse of billboards finger pinch 1 1 1
Man
Machine
Removal of
Equipment
Test Media
oDecrease in the strength of the rope|ocheck supervisors directly 2 4 8 D-1
connected to the harness ring ojournal writing checks
Manageme
nt
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Table 14 The 4M-Risk Assessment Sheet for Rope Setting (prevention of falling)

Process p ope Setting (prevention No. 4M-RA-005
Name of falling) (B) 4AM-Risk Assessment
(Code) 8 Date 2014. 05. 22.
Average 395 (for Removal Work of the Asbestos) Evaluator Kim. other
risk score ’ than 6
Job Category Risk factors Current safety. action Fre S 'nSk rlrallgnnagef:mrglkt
statement QuISCVEIL pisk |~ code No.
ency | ty
o conducted in fall protection and fall hazards| © Connect the harness work 2 2 4
hanging rope
oworker injury hazard under such missed for| o Non-slip coated gloves, hammer| 1 4 4
Man hammer check before working hammer
owhen installing fall protection rope, roofing| oRiding the crest install rope to| 1 4 4
collapse or overshoes crashed into a| @ expert
Rope slippery slide
Settmg. Machine
(preventio
n of
falling)
Media
oNot implemented safety education for the|oincidents examples and safety| 1 1 1
Manageme prevention of falls training before working after
nt creating safe journal
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Table 15 The 4M-Risk Assessment Sheet for Removal Surrounding Structure

Process Removal Surrounding No. 4M-RA-006
Name :
ot Structure (F) 4M-Risk Assessment Date | 2014. 05. 22.
Average 6.00 (for Removal Work of the Asbestos) Eval Kim. other than
risk score ’ valuator 6
Job ' ’ Current risk Plan of risk
statement Category Risk factors Current safety action Freque severit Risk mgrolggelr\lnoent
ncy y )
o worker injury hazard under such missed| © Non-slip coated gloves, hammer| 2 2 4
M for hammer check before working hammer
an o0 don’ t work in top and bottom
at the same time.
oScaffolding fall hazards can not be|loFall prevention in connection| 2 2 4 F-1
Machine | secured (1~2m) with the scaffolding parts during
installation
Removal o shortness of breath'.and fall- with heat| odrink  saline solution, .grape| b5 4 20 F-2
S d stroke caused by dust .mask and sugar, ion drink in chowtime F-3
urrounding disinfected overgarment sheds ‘a lot-.of
Structure sweat in hot summer
Media
oLung disease caused by inhalation of| o Express mask and disinfected| 1 1 1
cement and asbestos dust overgarment, safety shoes,
overshoes worn
M oNot implemented safety eduction about|o safety training before work 1 1 1
anzrilgtzeme the dangers of asbestos dust
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Table 16 The 4M-Risk Assessment Sheet for Spraying Liquid to Cement Slates

Process Spraying Liquid to No. 4M-RA-007
Name | Cement Slates (G) 4AM-Risk Assessment
(Code) Date 2014. 05. 22.
Average 8.50 (for Removal Work of the Asbestos) Eval Kim. other than
risk score ’ valuator 6
Tob ' ' Current risk Plan of risk
statement Category Risk factors Current safety action Freque | severit Risk mgrolggelr\lngnt
ncy y )
oSlipping and falling due to moss on the| o wear safety harness 4 4 12 G-1
slate  when spray  anti-spattering. agent
onto the slate
Man
o overshoes are slippery conduction and| © wear safety harness 5 4 20 G-2
crash
Spraying
L1qu1d to Machine
Cement
oFugitive wetting agents or chemicals| © downwind sprinkling 1 1 1
Slates Media sprayed during inhalation
o Safety training and accident cases| o Extensive explanation and| 1 1 1
Manageme described yet executed education about the accidents
nt that can happen to a worker

Collection @ pknu
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Table 17 The 4M-Risk Assessment Sheet for Pulling out Nails and Removal of Cement Slates

Process | Pulling out Nails and No. AM-RA-008
Name Removal of Cement AM-Risk Assessment
(Code) Slates (H) Date 2014. 05. 22.
Average (for Removal Work of the Asbestos) Kim. other
) 11.43 Evaluator
risk score than 6
Job ) , Current risk Plan of risk
statement | C2tE8OTY Risk factors Current safety action Freque severit| .. mggggelr\lnoent
ncy |y :
Risk of falling (not using Safety harness|Checking for supervisors. 3 4 12 H-1
hook in removal of slates).
Slipping and falling related to slippery |Wearing harness. 5 4 20 H-2
Man |overshoes on the slates.
The occurrence of musculoskeletal dis- |Divide into groups of two for 3 2 6
. orders for heavy weight slates. work.
Pulling out
Nails and Risk of falling for collapse due to cor- |Working after check support 5 4 20 H-3
Machine rosion of support plate. plate and wearing safety
Removal of harness.
Cement The occurrence of fatal illnesses for Wearing special grade dust 1 1 1
inhalation of asbestos dust. mask and-protective clothing.
1 . . . .
dlates Media |Risk of falling and heat stroke occurs |Consumed saline solution, 5 4 20 H-4
by protective clothing and dust respira- |grape sugar and ion drink in H-5
tor (sweating a lot and respiratory dis-|the morning and lunch time.
tress) in summer.
Manageme shortage of explanation for safety edu- 'TBM activity before work and 1 1 1
ot cation in removal of asbestos slates. after lunch.
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Table 18 The 4M-Risk Assessment Sheet for Loading and Packing Waste Material

Pr . . - -
NZ?E&S;S Loading and Packing . No. AM-RA-009
Codo) Waste Material() 4M-Risk Assessment Date 2014. 05. 22.
Average (for Removal Work of the Asbestos) Kim. other
) 4.43 Evaluator
risk score than 6
Job Catego Risk factors Current safety. action Fr S '?Sk rlrallgrllla Oef:mﬂesnkt
statement gory ty I?Cq;e sevye T Risk codg No.
oSlate constriction when loading 0 2-in-1 loading 3 2 6
olf you want to feast your vinyl.double, ©Safety ‘helmets, safety shoes,| 2 1 2
Man sliding conduction wear and tidy workplace
o When dismantling heavy slate| © 2-in-1 loading 3 2 6
Musculoskeletal Diseases(30kg)
. o When loading the brick with the support 1 2 2
Loading slats load fall
and o asbestos dust scattering be torn plastic oplastic careful not to tear| 2 1 2
. operations, Energy confirmation,
Packing Machine express wear dust masks
Waste olf you a part in making crack down.and 3 4 12 I-1
dismantle slate, lower worker has. been
Material stressed stream is interrupted slate shock
me this face and body(fracture, cuting)
oLung disease caused by dust inhalation of| ©Express mask and disinfected] 1 1 1
Media asbestos slate overgarment, safety  shoes,
overshoes worn
Manageme
nt
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Table 19 The 4M-Risk Assessment Sheet for Removal of Hygiene Facilities and Equipment and Temporary Structure

Process Rgmoval of Hygiene No. AM-RA-010
Nare Facilities and Equipment .
Codey | @nd Tempor(ajl;y Structure 4M-Risk Assessment Date 2014. 05. 22.
A (for Removal Work of the Asbestos)
verage .
: 8 3.50 Evaluator |Kim. other than 6
risk score
Job ' ' Current risk | pjan of risk
statement Category Risk factors Current safety action Frequ |severit Risk mgrolggelr\lngnt
ency y )
oSuch as falling = during  dismantling| © Helmets, eye protection wear,| 2 3
scaffolding rod or' clip, dangerous flying| fall protection ring connection
objects
Removal of Man oNot following the dismantling 'scaffolding| © Working order in accordance| 2 3
) collapsed during demolition’ order with the instructions of 'the
Hygiene supervisor compliance, up, and
Facilities down  prohibit - simultaneous
operations
and
. Machine
Equipment oInhalation of asbestos dust remaining in| ©Hepa filter -~ vacuum cleaner| 1 1
and the lung caused by sanitary equipment suction, after removal wipes or
Media vinyl dismantling wipe with
Temporary damp cloth before disposal,
Structure wear safety equipment
o Construction demolition hypothesis hazard| o Case of the pre-accident safety| 1 1
Manageme Not Implemented ftraining and safety| training and safety equipment
nt equipment non-wear worn confirmation
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Table 20 The Risk Management Plan of Removal Work of the Asbestos Cement Slate

Process | Removal of asbestos . No AM=RM-001
name cement slates The Risk Management Plan
Resolver Jeong-Min Kim Date 2014. 05. 26
Action
Job statement | Code . Risk Management Plan . Schedu| Person in Check date | Etc.
No. Accident type Action result ie charge
- - _ o After recuperation before work supervisor-to check -
Plastic sheeting(A) | A-1 Crash carefully the floor, install any.cover Done 06.09 Site manager 2014.06.09
o _ Musculoskeletal | o Lifting equipment installed in a small portable hoist After.installation, _ :
Etablishing | ©~1 | Disorders | installation or vehicle - T T TULCgundng LT L P
O aaive | C-2.| " Heatstroke " ]'o Protective. clothing wilh ice pack(development needs) | Development needs | "= "1 """ e
Pressure (C) c-3 Heatstroke o The need for air and light weight portable device worn Done 06.09 Site manager 2014.06.09
and the air supply unit Development needs - -
Removal of _ : o Periodic checking and exchanging of the rope of the :
equipment test (D) D-1 Falling safety harness Done 06.09 Director 2014.06.09
F-1 Falling o Safety fence install to mitigate the impact of the crash Done 06.09 Site manager 2014.06.09
Removal === sepeee Heatstroke | .o oottt NN I . N D i [ e I
Surrounding F-2 Fallin o Protective clothing with ice pack(development needs) Development needs - -
Structure (F)  }aveeeeaemnn Sl T i - § {-aeenen o L R
F-3 Heatstroke oNeed to air and light weight portable device worn and Done 06.09 Site manager 2014.06.09
Falling the air supply unit Development needs - -
_ Slip oDrying more than 1 hour ‘or spraying around nails :
Spraying Liquid to|. 571 | ... Faling | . when spray_anti-spaitering agent.onto the sate | PO /| 9009 | Ste manager | 20140903 | .
Cement Slates (G) G-2 Fgllllill)lg o Overshoes development needs with non-slip soles Development needs - -
a : oRing fastened to- constantly supervise whether the .
I R supervisor s resideltb,” Y ol muw Pl BT | 0609 | Ste menager | ZOLA0O% L
H-2 Fsallllli)ng o Overshoes development needs-with-non-slip-soles Development needs - -
Pulling out Nalls I"is | Falline | o Crest, walls, etc. work with the solid support, change | oo oo T e | 2014.06.09 |
Coment SIates () [« ovooe-]eeeeoeons SN position according to weight ST LT AN RO LT
H-4 Hel%slti;gke o Protective clothing with ice pack(development needs) Development needs - -
s | Heatstroke | © The need for air and light weight portable device worn | Done | 06.09 | Site manager | 2014.06.09 |
Falling and the air supply unit Development needs - -
Loading and Collision oStep back and lower worker waits, slate approach to
Packing Waste -1 Fracture lowering the upper torso height of the slate workers to Done 06.09 Site manager 2014.06.09
Material () Cut lower worker
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Table 21 The Comparison of Current Risk Score and Improved Risk Score

Code Current risk Improved risk
No Plan of Risk Management Frequ|seve Risk Frequ|seve Risk
' ency | rity ency | rity
A-] | ©After recuperation before work supervisor to 3 o 6 o 1 o
check carefully the floor, install any cover
_7 | oLifting equipment installed in a small portable
C-1 hoist 1nstallation or vehicle 2 3 6 1 2 2
C-2 OProtgsc)tive clothing with ice pack(development 3 3 9 1 3 3
nee
_o |0The need for air and light weight portable
C-3 device worn and the air supply unit 3 3 9 1 3 3
_1 | ©Periodic checking and exchanging of the rope
D-1 of the safety harness 2 4 8 1 2 2
1 | oSafety fence installed to mitigate the impact
F-1 of the crash 2 2 4 2 1 2
) OProtgsc)tive clothing with ice pack(development 5 4 20 1 4 4
nee
o |©Need to air and light weight portable device
F-3 worn and the air supply unit 5 4 20 1 4 4
oDrying more than-1 hour or spraying around
G-1| nails when spray anti-spattering agent onto| 4 4 12 1 3 3
the slate
G-2 o Overshoes development needs with non-slip 5 4 20 5 4 8
soles
1 | ©Ring fastened to constantly supervise whether
H-1 the supervisor is resident 3 4 12 1 4 4
H-2 o Overshoes| development needs with mon-slip 5 4 20 5 4 8
soles
_o |0 Crest, walls, etc. work with the solid support,
H-3 change position according to weight 5 4 20 2 4 8
Hd OProtec)tive clothing with ice pack(development 5 4 20 1 4 4
needs
= |©The need for air. and: light weight portable
H-5 device worn and the-air supply unit 5 4 20 1 4 4
oStep back and lower worker waits, slate
I-1 approach to lowering the upper torso height | 3 4 12 1 2 2
of the slate workers to lower worker
At A8 A, Fo) s Nwd A3, udAs] A Bz
A7F viee AlEs] &<l 5, 9 g9 AA (IR 682737, H
vl 22 JAAAAE stg ez #7140 weh(Ad=: 88-28)" , Al

Collection @ pknu



u
o3
oF

2]
L

#IAH

Fo] 24, AlFe] wE

& o|§3

‘b, 9 5 eEEt (1)

1248—-3%4)" |

PR EYAAM O

A1 91H WA (P 208-8%)7

o] E o

2=
=

oA em

hyA

-2 At B

E=
_=

<ol

QA7)

=]
s

/?3]—

71,

ZF
Al

s

H}o

d

128-24)" 9 37k 74

AP

3 E

= xjgke] g

A

NE A

‘2% olBH Zol

4 —-274)" |

Ik

204

TOELE

)
=

“ofo] A% AR AL

68 —274)"

An] AR (9135

F3 A (9Px: 207

J_HO

(F1P=: 208—-8%)”

o
a

Gl

At

=

}71A 07 7

FA R o s ARkE ok

Collection @ pknu



A geolE AL 107 W Fgel ol 4M A99H ke A

A, = A ADEs AM FEY 98 QQ A5 ATE Table 227 2}

Table 22 The result of 4M Risk Assessment and Risk Factor

, 4M Number of risk factors per
risk average .
process item
Before | after | Man |Machine|MediaManagement
Plastic sheeting 3.00 2.00 2 1 0 1
Installation of temporary structure 4.25 - 2 1 0 1
Establishing hygiene facilities and Negative
Pressure 5.50 2.67 2 1 1 0
Removal of equipment test 4.50 2.00 1 0 0 1
Rope setting (prevention of falling) 3.25 - 3 0 0 1
Removal surrounding structure 6.00 3.33 1 1 2 1
Spraying liquid to cement slates 8.50 5.50 2 0 1 1
Pulling out nails asrll:t erSemoval of cement 11.43 5 60 3 1 2 1
Loading and packing waste material 4.43 2.00 3 3 1 0
Removal of hygiene facilities and equipment _
and temporary structure 3.50 2 0 1 1

107) &9 & oA Man 2171, Machine 87|, Media 87|, Management
872 T 45709 sl ecle]l =AY A EdolE Al A 4wl
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