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Objective: The purpose of this study is to develop risk assessment matrices for
building cleaning jobs and to suggest preventive measures against unacceptable
risks with high risk of accidents to reflect them in accident prevention policy and to
induce safety work of field workers.

Background: In order to prevent industrial accidents, the risk assessment for the
occupation type should be preceded. Based on the results, it is necessary to establish
and implement the accident prevention measures for the dangerous work that has
a high possibility of accidents and large damages in case of occurrence.

Method: In this study, a risk assessment matrix was derived by analyzing 1,645 building
cleaner accident data approved as a work related injuries in 2015. Based on the results
of risk assessment, Measures for the prevention of accidents by risk work were
suggested.

Results: The 16 risk factors were found during the building cleaners' working, the
most dangerous hazards of them were slipping on the floor (or the stairs) and falling
on the ladder.

Conclusion and Application: The results of the risk assessment matrix analysis
using the accident data for occupational cleaning workers and the suggestion of the
accident prevention measures for the high risk work can be useful for suggesting
the safe working methods of the workers in the building cleaning workers concentrated
on the aged female workers.

Keywords: Building cleaners, Risk assessment matrix, Accident prevention
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S Moz dMEizof XA =E EMoRCt
2. Methods

= ATF0ME ASELHM ZATH 42 Ol T2l THOHALE 22 2015 =0 RSHAtZ SQIE 164582 YL Mol

xE Aoz o

TofRte| LYHEE Bz BX= Table 10|A ©A| XSHRIC| 79.1%7t HO{E M2 LiEtLOD, HO{E(B3%) FHE(6.3%) F2lo
SZH4.9%) =2 2 LIEFLCE

Table 1. Distribution of injured persons by accident types

Accident type Male Female Total
N % N % N %
Slip 9 42.1% 1,087 76.7% 1,183 71.9%
Fall 46 20.2% 90 6.4% 136 8.3%
Struck by 27 11.8% 77 54% 104 6.3%
Excessive action 16 7.0% 65 4.6% 81 4.9%
Cuts/amputations/punctures 25 11.0% 32 2.3% 57 3.5%
lliness 14 6.1% 33 2.3% 47 2.9%
Others 4 1.8% 33 2.3% 37 2.2%
Total 228 100.0% 1417 100.0% 1,645 100.0%

Mefatel 7|2z HlE 22 = Table 20 A T KSHAIS| 427%7t X|H, HIEOA LUSIAOD, A TH255%) +=ST/2HI(11.9%), T
t

Table 2. Distribution of injured persons by original caused materials

Male Female Total
Agency N % N % N %
Ground 68 29.8% 635 44.8% 703 42.7%
Stair 22 9.6% 397 28.0% 419 25.5%
Tool/facility 42 18.4% 154 10.9% 196 11.9%
Structure 19 8.3% 75 53% 94 57%
Ladder 29 12.7% 38 2.7% 67 4.1%
Elevator 12 53% 25 1.8% 37 2.2%
Others 36 15.8% 93 6.6% 129 7.8%
Total 228 100.0% 1417 100.0% 1,645 100.0%

http://jesk.or.kr
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Mo LYHEE ZE TZEE Table 30IA THoHZ =7t 2 FOHAte] B2 HOH MoHO|A 234% AP SAAZE, oA 28

S)0| 22.8%, BO{RO| 206%, HTt 19.1%, £HE 125% S =22 LIEFGLE

Table 3. Accident severity of injured persons by accident types

Accident types Victims Disabled Dead Total
906 277 0 1,183
Slip
76.6% 23.4% 0.0% 100.0%
106 28 2 136
Fall
77.9% 20.6% 1.5% 100.0%
91 13 0 104
Struck by
87.5% 12.5% 0.0% 100.0%
. . 73 8 0 81
Excessive action
90.1% 9.9% 0.0% 100.0%
37 9 1 47
Cuts/amputations/punctures
78.7% 19.1% 2.1% 100.0%
44 13 0 57
lliness
77.2% 22.8% 0.0% 100.0%
34 3 0 37
Others
91.9% 8.1% 0.0% 100.0%
1,291 351 3 1,645
Total
78.5% 21.3% 0.2% 100.0%

Hojdd 7|02 4 2EE Table 40 M RSHZZ7} 2 TOHXI| A2 HIEHOA 252%2| HEE2 LMst o= LIEIHT XF
(22.3%), AIEH21%), LEIHO|E{(18.9%), ACI2[(14.9%), +=&T/2H|(148%)2| =22 LEFSICE

Table 4. Accident severity of injured persons by original caused materials

Caused material Victims Disabled Dead Total
526 177 0 703
Ground
74.8% 25.2% 0.0% 100.0%
331 88 0 419
Stair
79.0% 21.0% 0.0% 100.0%
166 29 1 196
Tool/facility
84.7% 14.8% 0.5% 100.0%
73 21 0 94
Structure
77.7% 22.3% 0.0% 100.0%
ZEE S Lt RI7ES 3t 2| K|
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67
100.0%
37
100.0%
129
100.0%
1,645
100.0%

Total

Dead
1.5%
0.0%
0.8%
0.2%

Disabled
10
14.9%
18.9%
19
14.7%
351
21.3%

56
83.6%
30
81.1%
109
84.5%
1,291
78.5%

Risk Assessment Matrix for Occupational Cleaning Workers and Accidents Prevention
Victims

Caused material

Table 4. Accident severity of injured persons by original caused materials (Continued)

30 Apr, 2018; 37(2):
2.2 Data analysis
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3.1.1 Principles of finding risk assessment matrix

3.1 Finding a risk assessment matrix

3. Results
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Table 5. Frequency of accident occurrence, accident severity and risk consequence

Frequency of accident occurrence Accident severity Risk consequence
Accident frequency Level Death average of Level C=FxS Level
working lost day
Less than 4% Small 1 100 days or less Small 1 3 or less Low 1
4% ~ 20% Medium 2 101~199 days Medium 2 4 Medium 2
More than 20% High 3 ZD(;(;,!r?St days or more Large 3 6 or more High 3

(The numerical criteria included in the table are determined by the subjective opinion of the researcher or the expert judgment)

e oz AldE[n Qe 22X 7|E AYE7tE It +20 Weh el ofof Freot H#EtKEH, 59| etdatz| 7|8t
O] Fofeh ME|AYEC S8 B7to| Eoet 4T APFEI FH5t1 222 HFE0| H2 YAIZO|LE DFZ2 XL HEHO]
M EE7IS] BH S22 "l mtofo] o motyl fHeolof et Ay 8 % 2FS flet 7IF 0f#H0l offE B XY
AR E O|8ots 2 SA2 Mo 7|22 TYHEHE AHQ2R N HE0 & Moz AEE = fgaolel oot
0| 7hsotH, flRdS 27tV floh HEAtRY Blzet 22| +FS Z2Yote 2AHL Mellzd blgn 224 BaXE 2
g5t7| ME0 1tetHolct

et ASEL s ZRo ME[2YF0| 2t AT2 HYUHL7E Mot=lof Lo LYot HEe| Mot M7t HEms 4t WE
7t BN S HStEH = AFoMeL 20| MBhAtR0 7|Hel AFHGEIE HAISHY 1 2nE SRE0| Mo Lo R85t

3.1.2 Finding risk assessment matrix based on frequency and severity of accidents

TSHRIZOA Z[22E Q[ ol mat HYHENS 2R/t 7|0 LAHEE THoied Bt AYA HYH R 3 22&4dY
T HuXE 28 MBS LESY Table 52| 7|F0 28 S55 F0et = 0|5 29 2|t Table 62| AHYE7 21UHE
st
Table 6. Risk assessments
) Frequency of accidents Severity of accidents Risk assessment
Cause.clI Risk factors Accident Number of
materials types N % Level | Death Level Risk Level
lost days
Slippery floor Slip 687 42% 3 199.18 2 6 3
Ground ;
Manual handling E’C(;isrf“’e 15 1% 1 93.20 1 1 1
Slippery floor Slip 377 23% 3 181.39 2 6 3
Stair ;
Manual handling E’C(;isrf“’e 39 2% 1 128.56 2 2 1
Slippery floor Slip 62 4% 2 193.15 2 4 2
-Fr(a:’(c)||||/ty High place work | Fall 39 2% 1 1 379.38 3 3 1
Impact hazard Struck by 39 2% 1 9297 1 1 1
HEE S oot 2SSt K|
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Table 6. Risk assessments (Continued)
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Frequency of accidents Severity of accidents Risk assessment
Caused Risk factors Accident
materials types N % Level | Death Number of Level Risk Level
lost days
Sharpness Cut/fracture 19 1% 1 164.95 2 2 1
Tool/ :
Facility Manual handling | EXcessive 18 1% 1 201.78 3 3 1
action
High place work Fall 26 2% 1 321.38 3 3 1
Impact hazard Struck by 26 2% 1 140.81 2 2 1
Structure
Sharpness Cut/fracture 21 1% 1 128.00 2 2 1
Slippery floor Slip 18 1% 1 153.61 2 2 1
Ladder High place work Fall 62 4% 2 1 296.42 3 6 3
Impact hazard Struck by 13 1% 1 158.92 2 2 1
Elevator
Slippery floor Slip 10 1% 1 150.00 2 2 1
Total 1,645 100% 197.40
Table 62| IR-YE7t ZUE Table 50 FOIot SSOf W2t FE|SHH Table 72| /2y ERAE 5 + ACH, 2Hd 2E
2 T Y =& A 2A27|E2 Table 81t Z0| FStAUL,.
Table 7. Risk assessment matrix
Severity Large Medium Small
Frequency 3 2 1
» Floor cleaning work
. - Fall (slip)
High « Stair cleaning work
- Fall
+ Hand tools /
Medium Lad'der TS Equipment work (floor)
- Falling
- Fall
« Manual handling on stairs
 Hand tool / - UnreasIoEabLﬁ.behawor
Facility complaint work ’ Man_ua andiing . .
- - Cutting + Manual handling on stairs
- Falling .
. « Structural work - Unreasonable behavior
 Complaints on structures
Low . - Impact » Hand tools /
-l - Cuttin Equipment handlin
« Handling of hand tools / 9 quip 9
. - Fall - Impact
Heavy equipment
. « Elevator work
- Unreasonable behavior -
- Impact (pinch)
- Fall

http://jesk.or.kr



J Ergon Soc Korea

200 Chang Lyul Choi, et al.

Table 8. Risk level and management criteria

Allowed results

Unacceptable (immediate improvement)

Conditional acceptance (improvement)

Allow (keep current)

Management criteria

Stop work until risk is reduced unacceptable

Reduce risk as you work

Current management status is maintained without

further action

Risk level
High (6~9)
Medium (4)

Low (1~3)
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3.2 Accident prevention measures for building cleaning workers
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3.2.1 Prevention of accidents on cleaning floors
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3.2.2 Prevention of accidents on cleaning stairs
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3.2.3 Prevention of accidents at ladder work
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3.2.4 Prevention of accidents from handling hand tools / equipments
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