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Abstract : According to ‘“The Analysis of Industrial Accidents in 2016’ by Ministry of Employment and Labor, the number of deaths
caused by accidents in the construction field is 391, accounting for 47% of 826 industrial fatalities in all industries. The breakdown of the
391 fatalities of the construction industry shows that ‘struck by an object’ accident had 30 fatalities, the 3rd in frequency following falling
(235) and crashing (32) accidents. This study aims to explore ways to reduce the ‘struck by an object’ accident with emphasis on safety
education and certificate system for rigging and slinging works. This study reviews literature on rigging and slinging works and analyzes
‘struck by an object” accidents. The rules and regulation on the rigging and slinging works are also reviewed both for Korea and other
countries with best practices in construction safety such as Singapore, Japan, U.K., and U.S. The rigging and slinging certificate systems
of those countries are also reviewed to find any advantage in the construction safety management. In addition, a pilot rigging and slinging
certificate system was executed in one of domestic construction site followed by two surveys: one on the riggers who participated in the
pilot operation and the other on general managers in domestic construction sites. Based on the analysis of the ‘struck by an object’
accidents and pilot operation, this study proposes a rigging and slinging certificate system to reduce accidents, enhancing safety condition
of construction sites. The certificate system was proposed in a way to accommodate working practice of construction sites. Depending on
rigging careers and a crane load capacity, riggers are eligible to apply either basic or master certificate which makes difference in the level
of rigging works. The safety condition of rigging and slinging work could be substantially enhanced if workers, managers, supervisors,
administrators, and policy makers work together consistently.
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Table 1. Fatalities of 5 countries™?*?"
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Section (2014~ | (2014~ | (2013~ | (2012~ | (2013~
2016) | 2016) | 2015) | 2017) | 2015)
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Table 2. Rigging and slinging education system in Singapore

Section Rigger signalman Lifting supervisor

Lifting supervisor safety
course

Course name |Rigger and signalman course

Education time

(hours) 21

32

- Checking slings for their
construction, material, and
defect

- Ensuring the weight of the
load

- Load lifting to be secured,
balanced, and stable

- Adequate padding

- Coordinating lifting
activities

- Supervising lifting
operation by a mobile
crane or tower crane

- Ensuring that only
registered personnel
participate in any lifting

Course contents

installation operation
- Reporting any defect to |- Ensuring ground
supervisor in the process of | condition
lifting
- Duty of a responsible person |- To complete a training
to appoint a person as a rigger | course successfully
Duties in a workplace after ensuring - At least one year of

a successful completion of
a training course

relevant experience in
lifting operations
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Table 3. National rigging certificate from PLASA

Section Work scope

Trainee rigger
Level-IT
Level-IIT

Working under direct supervision

May work without direct supervision

To supervise riggers
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Table 4. Rigging and slinging education and certificate system
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Table 6. Rigger signalman qualification

Nation Education Certificate Section Rigging career Crane load limit
. Work safety and health Work safety and health Rigger 1 Less than 3 years Less than 50 ton
Singapore regulations regulations
Rigger 11 3 ~ 5 years 50 ton ~ 200 ton
Japan _|Labor safety and sanitation act - Rigger 11T More than 5 years More than 200 ton
UK The Lifting Operations and | PLASA-National Rigging
Lifting Equipment Regulations Certificate
USA ) Occupational Safety and = /\Ji—f— X]'Zﬂljﬂ'al Al_/_\_Eé}o" E]'E]‘ %éol 31]'?:!] 76]':"—'3
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Table 5. Technical education program for rigger signalman

Section Content of education Hours
Lo - Professional rigging operation
m&%ﬁfm - Rigging safety gears 2
- Rigging signal plan and method
Rigging |- Safety inspection of rigging appliances
selection and |- Proper rigging selection for each load 2
inspection |- 2-way or 4-way sling method
Load and |- Inspection of load and ground condition
crane - Inspection of a crane specification 2
inspection |- Work plan of load handling
- Falling object accident due to a failure of rigging
Accident and slinging 2
case - Overturn accident due to a lack of load inspection
- Hitting accident due to mis-signal
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Fig. 3. Rigger certificate and helmet sticker,
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accident rigging For each work site 42%

\ 55% 42% \ 55%

(a) Rigging education (b) Expectation of certificate

No response - No response
1% Rigging safety plan 2%
KOSHA staff Safety 17% Safety
16% supervisor - inspection of
Outside 32% Rigging ttlz p: and rigging facility
specialty Field supervisqr m;m: Inspectionof ~ 49%
42% 9% _ crane specs 12%

(c) Education contents (d) Rigging instructor

Fig. 4. Survey results of riggers.
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