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Abstract

Construction has been well known as the industry in which accidents occur more often than other industries. The
efforts to eliminate the accidents at construction sites need to be continuously conducted because they tend to cause
the social problems such as massive loss of life and property. According to the Korea Occupational Safety and Health
Agency (KOSHA), 26,570 (29.3 percent) out of 90,656 workers in total industrial accidents have been occurred in the
construction industry in 2016. Particularly, the falling victims are the largest number, which is about 8699. This
number is increasing due to the increase of the large scale, high-rise, and complex construction structures and the
various construction methods. In reality, there is a lack of analysis on the risk factors of safety accidents and
preventive measures. Therefore, in this study, we have selected risk factors by analyzing the accident cases at
construction sites. Based on the results, we conducted a safety practitioner—focused survey and had an interview with
safety managers. In analyzing the cases, we have categorized them into three groups such as upper, middle, and lower
and compared their statistical results. This study are expected to provide safety management guidelines with workers
and safety managers to prevent previously fall accidents at construction site.
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Table 1. Previous research

Research Author
) Research content
domain (Year)
Study on the type of falling accident at
Han construction site and the suggestion of
(2006) the precautions and preventive
Cause of measures for unstable activities
the falling
accidents Statistical analysis on falling accidents
Cho by year, industry, region, continuous
(2012) period, age, month, time zone, and
origin of a fall accident
Analysis on the element behavior of
Ko et al. ; ) )
(2012) motion paﬁerns associated with
Risk factor accidental deaths
of the
falling Statistical analysis on falling accidents
accidents Ahn and Kang for development of accidents prevention
(2015) effort evaluation index and construction

safety assessment index
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Table 2. Derived risk factors

Types of Risk factors
disasters
- A slip by worker's carelessness in ladder-type scaffold
- Unstable installation and fixing of ladder-type scaffold
- Non-fixed wheel using movable scaffold
A - Cursory inspection of scaffolding clamps, bolt and pin
Scaffolding  condition
and - Unstable connection and balance of the frame scaffold
temporary - Worker's carelessness during connection and
installation disassembly of scaffold
factors - Incorrect work activity using the installed temporary
resources.
- Worker's carelessness in dismantling the flared
shieldin
- Unstable installation and fixing of the ladder
- A slip by worker's carelessness on work footrest and
B. ladder
A high - Unstable installation of work footrest
altitude work, — Worker's carelessness in high place work over 2
ladders and  meters

work footrests— Worker's carelessness in low place work less than 2

factors meters
— Cursory check for safety belt, work footrests and the
safety handrail
- Disuse of safety belt or cursory check for safety belt
ring
C. ' )
- Inappropriate usage of safety equipments
Safety ” )
. - Cursory check for rope condition on the hanging
equipment
factors scaffold
- Usage of old safety equipments
- Disuse of safety belt during roofing work
— Worker's carelessness during the dismantling and
installation of the form.
- Working with little understanding of the supports
installation
D. , ) ' )
- Worker's carelessness during loading and moving
Formwork ) )
and materials using cranes, excavators, and so on
.= Mismatch of signals between the driver and the
construction : f )
. signalman working on crane, machine, and so on
vehicle , - ) '
- Worker's carelessness within the operating radius of
factors ) !
construction vehicles, such as cranes and dump
trucks and so on
— Cursory check for crane safety device during crane
operation.
- Slippiness, material disarrangement, and insecure work
space
- Unconfirmed conditions around the path during
material transport
- A reclining operation without checking for the safety
rail retention
£ — Mutual signal mismatch working with more than two

Other factors

persons

Immoderate work without consideration of physical

condition

- Incompletion of warning education on the harsh
weather condition such as rain, winter, strong wind,
and so on

- Unsafe work situation without safety rail or cover

around openings




Table 3. Summary of questionnaire respondents Hoj| tfgt AA| Al dloejet aAFRIA} W oEAE|Rlo)|
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Division Detailed Division respondents (%)
(Perzsons) : omnf o] &, 9iFlac dolE E4243E Figure 13} 2

) Field worker 5 59.5

Oceupation Safety manager 17 40.5 O] ]’]ﬂ’]’Hﬂr’}
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Table 4. Case data analysis and questionnaire survey results

Case data analysis Questionnaire survey

Division  Classification Risk factors 4
Frequency  Ratio(%)  Worker Manager
A Scaffolding and temporary installation 1,000 15.77 3.20 2.87
B A high altitude work with ladders and work footrests 3,681 58.04 324 3.38
C Main factors Safety equipment 245 3.86 2.60 240
D Formwork and construction vehicle 370 5.83 2.56 2.84
E Other factors 960 15.14 2.36 2.39
SUM 6,256 98.64 2.79 277
A-1 A slip by worker's carelessness in ladder—type scaffold 234 3.69 2.76 253
A2 Unstable installation and fixing of ladder-type scaffold 123 1.94 2.68 2.66
A-3  Scaffolding and Non-fixed wheel using movable scaffold 57 0.90 240 255
A4 temporary Cursory inspection of scaffolding clamps, bolt and pin condition 81 1.28 2.36 273
A-5 : . Unstable connection and balance of the frame scaffold 17 0.27 212 224
A6 installation Worker's carelessness during connection and disassembly of scaffold 335 5.28 268 256
A-7 factors Incorrect work activity using the installed temporary resources 145 2.29 232 232
A-8 Worker's carelessness in dismantling the flared shieldin 8 0.13 224 2.04
SUM 1,000 15.77 245 245
B-1 Unstable installation and fixing of the ladder 658 10.38 3.04 293
B-2 A high place A slip by worker's carelessness on work footrest and ladder 1,096 17.28 3.12 3.04
B-3 work.  ladders Unstable installation of work footrest 681 10.74 3.20 2.76
B-4 ’ Worker's carelessness in high place work over 2 meters 439 6.92 2.96 249
B-5 and work Worker's carelessness in low place work less than 2 meters 300 473 2.88 264
B-6 footrests factors  Cursory check for safety belt, work footrests and the safety handrail 507 7.9 288 232
SUM 3,681 58.04 3.01 2.70
C— Disuse of safety belt or cursory check for safety belt ring 68 1.07 272 2.76
C-2 Safety Inappropriate usage of safety equipments 60 0.95 2.64 2.78
C-3 equibment Cursory check for rope condition on the hanging scaffold 25 0.39 232 248
CH4 auip Usage of old safety equipments 40 0.63 224 215
C-5 factors Disuse of safety belt during roofing work 52 0.82 232 262
SUM 245 3.86 245 2.56
D-1 Worker's carelessness during the dismantling and installation of the form 186 2.93 2.96 2.66
D2 Working with little understanding of the supports installation 9 0.14 2.80 249
D-3 Worker's carelessness during loading and moving materials using cranes, 15 024 568 514
Formwork and excavators, and so on
D-4 construction Mismatch of signals between the _driver and the signalman working on 19 0.30 o5 o5
vehicle factors crane, machine, and so on . .
Worker's carelessness within the operating radius of construction vehicles,
D-5 129 2.03 244 268
such as cranes and dump trucks and so on
D6 Cursory check for crane safety device during crane operation 12 0.19 248 215
SUM 370 5.83 2.65 244
E-1 Slippiness, material disarrangement, and insecure work space 224 3.53 248 273
E-2 Unconfirmed conditions around the path during material transport 304 4.79 2.36 2.65
E-3 A reclining operation without checking for the safety rail retention 10 0.16 2.56 253
E-4 Mutual signal mismatch working with more than two persons 27 0.43 2.16 2.06
E-5 Other factors Immoderate work without consideration of physical condition 155 2.44 2.16 253
Incompletion of warning education on the harsh weather condition such
E-6 ) : : 74 1.17 224 1.96
as rain, winter, strong wind, and so on

E-7 Unsafe work situation without safety rail or cover around openings 166 2.62 252 3.05
SUM 960 15.14 2.35 2.50
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Figure 1. Frequency of accidents by risk factors
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