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The Relationship between Unsafe Acts and Fall Accident of Workers Using ETA
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Abstract : The large-scaled and high-rise construction structures in recent years have increased high place work, leading to
an increase in falling accidents (hereinafter, "accidents"). The need for prediction and management of unsafe acts of workers
at construction sites has been raised as unsafe acts of workers are identified as the main cause of industrial accidents. This
research aims at deriving the improvement effect of unsafe acts by presenting the relationship between unsafe acts of workers
and accidents at construction sites as a probability. Unsafe acts of workers were derived based on the analysis of accident cases.
In addition, surveys were conducted to calculate the probability of occurrence of accidents caused by unsafe acts (hereinafter,
‘accident probability’). The Event Tree Analysis (ETA) was utilized to confirm the final probability according to the combination
of unsafe acts and improvement effect. The accident probability by unsafe act was found to be the highest for working after
drinking (95.41%) and to be the lowest for equipment and machine utilization (65.70%). The accident probability according to
a combination of unsafe acts was the highest when all of the unsafe acts were conducted (13.23%) and was the lowest when
none of the unsafe acts were conducted (0.00%).
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Fig. 1. Heinrich’s domino model
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Table 1. Reconstruction process of unsafe acts

Collection of serious accident cases in the construction industry
between 2014~2019

*Type of accident occurrence: Fall

*Including fall cases due to collapse or Inversion

Phase 1

Unsafe acts derived in reference to a summary of accidents,
Phase 2 situation map, and safety measure
*Main agent of action: Worker

Phase 3 Integration of similar unsafe acts

Verification of actual occurrence possibility of unsafe acts at
Phase4 | construction sites as derived from experts who worked in the
construction industry for over 10 years
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Table 3. Worker’s unsafe acts in construction

Unsafe acts in this study Definition

When a worker performs work without

A No safety training attending safety training

When accessing or working in a place where

B | Access dangerous place many fall deaths occurred

Use of machineryand | When using a machine or equipment while
equipment performing the work

Working performed by

D . When an unqualified person performs the work
unauthorized persons
When a worker performs work or moves in
E Failure to wear personal | the site without wearing personal protective
protective equipment | equipment and when personal protective
equipment fastening is faulty
When a safety device is worn or installed but
Removal of safety .
F removed temporarily to perform work or to
features
move
G Performing unsafe When unnecessary posture for work or unsafe

work acts are performed

When an accident occurs due to a mistake by a

H | Simple worker mistake worker without a particular reason

|| Working after drinking | When work is performed after drinking

Failure to follow safety
J | instructions and work
procedures

When the KOSHA or in-house safety regulations
or work procedures are not followed
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Table 4. General characteristics of the subject

Male Female
Gender
915 % 85 %
Worker Manager Researcher Other
Position
712 % 22 % 25% 42 %
20’ 30's 40's 50s upper 60's
Age
51 % 356 % 254 % 263 % 7.6 %
Graduated In college Graduated Inor
elementary | Graduated o€ college graduated
: -junior high | high school ‘community -community | graduate
Education college
school college school
13.6 % 50 % 14.4 % 19.5 % 25%
between between between over
1yearless | 1yearand | 5Syearand | 10yearand 20 vear
Career 5 year 10 year 20 year ¥
25% 347 % 254 % 237 % 136 %
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Table 5. A.P. by unsafe acts

Unsafe acts in this study AP.
A No safety training 66.32%
B Access dangerous place 74.17%
C Use of machinery and equipment 65.70%
D Working performed by unauthorized persons 88.31%
E Failure to wear personal protective equipment 85.42%
F Removal of safety features 85.76%
G Performing unsafe work 90.07%
H Simple worker mistake 78.82%
| Working after drinking 95.41%
J Failure to follow safety instructions and work procedures 93.45%
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Fig. 5. Event Tree of Fall Accidents by Unsafe Acts (when A.P. is over 3%)
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Table 6. Rank of F.P (when A.P. is over 3%)

Rank of F.P. Path Case Number F.P.
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E Failure to wear personal protective equipment 2.26 10.97
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