J. Korean Soc. Hazard Mitig.
Vol. 21, No. 2 (Apr. 2021), pp.1~14
https://doi.org/10.9798/KOSHAM.2021.21.2.1

ISSN 1738-2424(Print)
ISSN 2287-6723(Online)
www.kosham.or kr

+hExsH HHE] 2Rt =L AGEY A XE A7

A Study on Indicators for Safety Inspections at Domestic
Construction Sites Based on the Type of Industrial Accident
Occurrence
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Abstract

In this study, we derived a construction site safety inspection list by identifying the problems of the existing safety inspection
indicators. This list can prevent accidents and improve the safety of domestic construction sites. The research was conducted in
the order of related laws and previous study research, meta-analysis of existing inspection indicators, derivation of safety level
inspection checklist using the type of accident occurrence, and verification of the suitability of the evaluation checklist using research
from a group of experts. As a key index, the construction site safety inspection index was derived by reflecting the risk factors
for each type of industrial accident occurrence at the construction site. The final inspection checklist is intended to contribute to
the establishment of safety management at construction sites and reduction of accident rates by deriving the actual status and problems
of safety management implementation at construction sites, and presenting improvement plans.
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Fig. 1. Changes in Accident Rates in the Last 5 Years
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Table 1. Increasing or Decreasing Status of Industrial Accidents in the Last 5 Years

2014 2018 Increase / Decrease (%)
No. of Injured | Accident Rate | No. of Injured | Accident Rate | No. of Injured | Accident Rate
No. of Fatality | Fatality Rate | No. of Fatality | Fatality Rate | No. of Fatality | Fatality Rate
. 83,231 0.49 90,832 0.48 9.1 -2.0
All Industries
992 0.58 971 0.51 -2.1 -12.1
Mini 151 1.29 195 1.67 29.1 29.5
inin;
& 9 7.68 13 11.11 44.4 44.7
. 25,579 0.65 22,958 0.55 -10.2 -15.4
Manufacturing
260 0.66 217 0.52 -16.5 212
. 22,935 0.71 26,486 0.9 15.5 26.8
Construction
434 1.34 485 1.65 11.8 23.1
Electric, Gas, 91 0.16 96 0.12 5.5 -25.0
Waterworks 4 0.72 1 0.13 -75.0 -81.9
Logistics, Warehouse, 3,862 0.5 4,777 0.55 23.7 10.0
Communication 74 0.95 80 0.92 8.1 -3.2
1,676 2.16 1,018 1.13 -39.3 -47.7
Forestry
33 4.26 10 1.11 -69.7 -73.9
Fish 74 1.25 59 1 -20.3 -20.0
i
e 3 5.05 1.09 1.85 63.7 63.4
. 595 0.97 603 10 1.3 930.9
Agriculture
13 2.11 0.72 1.20 -94.5 -43.1
. 288 0.04 301 0.04 4.5 0.0
Finance, Insurance
2 0.03 - - -100.0 -100.0
27,980 0.34 34,339 0.34 22.7 0.0
Others
160 0.20 154 0.15 -3.8 -25.0
8,533
1.66 1.65
1.58
1.34 1.30
0.66 060
"\E‘fi 0.50 0.52
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O

Law Purpose of the law

Main contents

Industrial Safety and
Health Act

Prevent industrial accidents, create a pleasant
working environment, maintain and promote the
safety and health of those who provide labor

Safety and health management system, Safety and
Health Training, Hazard Prevention, Prevention of
industrial accidents, etc.

Construction
Technology Promotion

Promote research and development of construction
technology, promote related industries, improve
Act construction quality and secure safety

Construction technology research and development
support

Construction project management

Quality and safety management of construction
works

Disaster and Safety

Establishment of disaster and safety management
system of the state and local governments,
Management Basic Act | prevention, preparation, response, and recovery of
disasters, safety cultural activities, etc.

Safety management mechanism and function
Safety management plan

Disaster prevention, preparation, response, recovery
Promotion of safety culture

Special Act on Safety
and Maintenance of
Facilities

proper maintenance

Prevent disasters and disasters and improve the
utility of facilities through safety inspection and

Safety and maintenance of facilities
Disaster prevention safety measures
Facility safety inspection
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Table 3. Summary of Prior Research Related to Safety Inspection and Evaluation

Phase Author Year Summary
Ahn 1995 Safety defects can be minimized through faithful evaluation, safety level
evaluation is essential, existing pre-evaluation criteria are limited
The current evaluation focuses on the analysis of accident cases, and the
Safety Son et al. 2002 . . Yol OF aceeel
Activiti evaluation of defects in safety management activities is important
ctivities
Professional, systematic, and continuous site inspection is essential to secure
Shin 2020 construction work safety. It is necessary to switch safety management from
post-response to precautionary system
Park 1999 Pre safety evaluation is more important than post-evaluation
Choi et al. 2000 Safety evaluation for construction sites is necessary and essential
Need to develop self-safety activity level inspection methodology to reduce
Son et al. 2002 : P ¥ acivity P &
accident rate
Safety Shim and Choi 2005 Emphasizing the importance of auditing and evaluating safety activities
afe
Evaluation Ki 2015 Insufficient Check items in P-D-C-A, Lack of empirical research related to
im . . . . .
inspection, evaluation guide required
Chung 2016 Post diagnosis of construction sites with high accident rate, lack of real effect
From the result of the importance of the evaluation criteria for construction
Kim 2020 project management, safety management inspection and monitoring were
identified as the most important factors
Delayed improvement of relative safety standards in the field of construction
Safety Lee 2005 . ;
! safety, need for continual improvement
Regulation - - - - - -
Han and Lee 2014 Concerns over duplicate inspection due to mixed safety inspection laws
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4. VBT ORAE T} 71y 7
4.1 U2l AT AIAR

4.1.1 KOSHA 18001

KOSHA 18001-& AR B2 Adz(ge) A5 43}
AFdFe] AR AR B 1 AHGAA s g
Aol oA AYFTE AHEAR] IARAPGAA TS
3l AR FEA LS AT ARG
tiete] 2-85k7] el A3 Aok A& B7 G A
Alo]t}. KOSHA 180012 P RARoFS AW ge|
FRo2 FITIAA P-D-C-A (Plan, Do, Check, Act) Cycle®ll
sl Y= =5 3kal ATHFig. 4; Korea Occupational Safety
and Health Agency, 2018 (https://www.kosha.or.kr)).
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4.1.4 ConSASS

ConSASS (Construction Safety Audit Scoring System)+
A7 AR FHOE S$$30 WNE o) o] A A o]
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Table 4. Meta-Analysis Result of Safety Level Evaluation Methods

Indicator Company Contents Analysis Remark
Head Office, Site, Based in BS 8800, DNV ISRS, International
KOSHA 18001 KOSHA Interview parts OHSAS 18001 Standard
1SO 45001 1SO P-D-C-A Based in BS 8800 International
Standard
20 categories, 126 sub . . .
ISRS DNV_GL categories, 652 questions, Sg;ﬁiii:;ﬁlsgdersmp, g}ﬁﬁgﬁ;{:}ve
Total 12,000 points
Ministry of . Minimized the subjectivity, o
ConSASS Manpower, 17 ca}tegorles, 350 consisted of 4 bands, and Quantlt'a tive
. questions . . evaluation
Singapore encouraged continual improvement.
. Focused construction site evaluation, | Included
Aramco PSI Inspection . . .
Report Company A 29 categories minimized system and document environmental
evaluation indicators
Bechtel Safety Audit . FOFUSEd constructlon. site evalu.atlon, Quantitative
Company B 55 categories Suitable for actual site evaluation .
Report - evaluation
indicators
Safety Evaluation Company H Interview (25%), System Applied types of accident for audit | Quantitative
Indicator pany (25%), Site (50%) criteria evaluation
Safety Evaluation 17 categories, Total 170 Focusefi system anfi document Quantitative
. Company S . inspection, emphasized overall .
Indicator points evaluation
management system
Lo Used type of
Construction industry Ministry of . Focused in inspection for Safety accidents for
safety and health 14 categories L. . . .
.. . Labor, Korea violation and legal compliance inspection
supervision checklist L
indicator
Report of confirmation Inspection for the implementation Insufficient
resﬁlt KOSHA 5 categories status of the hazard & risk inspection
prevention plan indicators
Evaluation Criteria for Differential application
Performance of depending on whether or | Construction company’s industrial o
. . . . Quantitative
Construction KOSHA not a safety manager is accident prevention performance .
., . R R .. evaluation
Companies’ Industrial appointed (Total 100 evaluation criteria
Accident Prevention points)
Divided into safety, health,
Maekyung Safety and Maﬁ:Kyung 15 categories, 112 ele({trlclty, constrlfctlc.)n, e%nd civil L.
institute for . engineering examination items, and Quantitative
Health Management indicators, Total 100 . . .
. . Safety and . is composed mainly of system evaluation
Certification . points . . .
Environment evaluation, on-site evaluation
standards is insufficient.
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Table 5. Overall Configuration of Safety Level Inspection Index

Table 6. Safety Level Inspection Index Suitability Result

Type of Accident Inspection Index Type of Accident Occurrence|No. of Indicator| Suitability
1.1 Pre-planning and management 1. Fall 44 4.19
1.2 Opening, Safety guardrail 2. Slip, Trip 8 4.17
L Fall 1.3 Working platform and Scaffold 3. Contact with Object 11 4.19
. Fa
1.4 Ladder 4. Struck by Object 19 4.24
1.5 Safety net 5. Collapse 16 426
1.6 Safety belt and appliance 6. Crushed, Turn over 13 431
2. Slip, Trip 2.1 Housekeeping 7. Caught in Z 123
2.2 Dedicated passage 8. Amputation, Cut, Sting 10 4.10
3.1 Signal -
3. Contact with ina’ an 9. Electrocution 26 425
. 3.2 Access control - -
Object - 10. Fire, Explosion, Burst 29 4.06
3.3 Heavy Equipment -
- 11. Drowning 4 4.05
4.1 Lifting tools
12. Chemical Release 6 4.02
. 4.2 Access control
4. Struck by Object —— 5 13. Suffocation 12 4.15
4.3 Falling object
4.4 Safety facilities 14. Traffic Accident 14 4.10
5.1 Structural Standard 15. Etc. 16 4.13
5. Collapse 5.2 Excavation Standard Total / Average 235 4.17
5.3 Material Management
6.1 Scaffold and material = 248k Table 63 o] 2]ttt
6. Crushed, Turn over

6.2

Crane, heavy equipment

. 7.1 Caught in Precaution
7. Caught in
7.2 Safety Guard
8. Amputation, Cut, 8.1 PPE and Guard

Sting

8.2

Hand Tools

. Electrocution

9.1

Electric panal

9.2

Electric Tools

9.3

Electric Light and cable

9.4

Insulation and Guard

9.5

Access Control

10.

Fire, Explosion,
Burst

10.1

Flammable, Conbustible

10.2

PPE

10.3

Fire fighting, Response

10.4

Compressed Cylinder

10.5

Equipment mangement

11.

Drowning

Sea, Water Safety

12.

Chemical Release

12.1

PPE

12.2

Hazardouse material

13.

Suffocation

13.1

Prevention measure

132

Emergency Response

14.

Traffic Accident

14.1

Training and Signaling

14.2

Vehicle Operation

14.3

Traffic Control

15.

Etc.

15.1

Clothing, General PPE

15.2

Emergency Response

153

Safety Signs, etc.
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