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Abstract : The construction industry is suffering from a large number of fatal accidents. As many field works are being
conducted in a dangerous condition such as working at height and adverse weather, they are always exposed to safety
accidents with high frequency and severity compared to other industries. Such risk is even larger in small construction sites,
but studies that focus on combinatorial factors leading to fatal accidents in small construction sites are lacking. Thus, in order
to reduce the fatal accidents in the construction industry, this study analyzed 1,438 occupational death accidents cases in
small construction sites and, then, conducted the association rule analysis to extract ten combinatorial factors that frequently
led to fatal accidents in small construction sites. Based on the extracted association rules, this study also discussed possible
countermeasures to reduce the fatal accidents. The results were explained to experts, who agreed on the results of the study.
This study contributes to the construction safety management theory by providing a detailed analysis of fatal accidents in
small construction sites that can be used for developing and deploying safety policies and educations for small construction site
workers.
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Table 1. Literature review

Authors Scope Using Data Summary

Through the Association rules,

Son Falling Obiects Disaster due to| construction disasters caused

(2019) E Falling Objects | by falling objects of deaths and

injuries.

Research to analyze the
Leeetal Specialty Insurance Data ﬁiﬂﬁg;ﬁ? tbezvaeonr;th tent
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and cause of the professional
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Risk Assessment
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Construction Sites v )
lee | e | DbasterDeta | [ RO
(2016) & KMA Data at 9
Association rules.
Lee Worker Safety 120 Worker Analysis of the relatlonshlp_ .
between worker characteristics
(2016) awareness Survey

and safety consciousness.

% Only certain factors, such as falling objects, climatic factors, or two to three,
were used in the associated rules.

% Small-scale construction site categories need to be used to extend the number
of deaths to indicate fatalities.
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Table 2. 46 Variable in Occupational Accident Death List

Accident Field office Disaster date
Area Branch office Disaster classification
ey Administrative district Occur Type
Type ofproject et a0
Construction progress mg:g;'rsa(lrg:sisjm)
Construction Original cause
assets materials(small)
omton | Sindae o et
Finish date Days of treatment
Standarq 'indlustrial Date of approval
classification
Number of workers Death Date of approval death
Disaster
Construction scale | |nformation | Disability approval date
Worker name Actual date of death
Occupational disease Care period
Country Day of week
Work Type(large) Disaster time
Work Type(medium) Days not worked
Worker Work Type(small) Disaster overview
Information Recruitment date Disaster name
Age Facility(large)
Sex Facility(medium)
Career periods Facility(small)
Employment type Occupational disease
Worker status Trigger
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Table 3. 10 Variable Contents

Variable Definition Range
Construction Construction Progress 5% 1090%,
Progress & in 10% increments
Construction Construction profect capital Less than 10 million won to
Assets proj P over 100 billion won.
Construction Career periods of 20 years or more from less than
Scale the accident worker Tmonth
Nepal, Mongolia, Vietnam,
Myanmar, Uzbekistan,
Indonesia, China, Kazakhstan,
Country Workers Country Philippines, South Korea,
Korean Russian, Korean
Chinese
Worker Type Workers' positions at the Manager, Skil workgr, Simple
. S labor worker, Machine
(Medium) construction site .
operation and Assembly worker
Age Worker age of death on site | Age from 10sto 70s
Sex Worker Gendgr of death Male, Female
on site
. Career periods of the accident| 20Years or more from less than
Career Periods
worker Tmonths
Occur Types of Accidents at the . .
Type Construction site. Faling, Slip down
Construction structure
Original Cause and finishing surface,
y The material that directly | Transportation, Part accessories
Materials ) ) )
(Medium) affected the accident and materials, Equipment-
Machine, Portable and
Manpower Machine
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Variable[1] Variable[2] Variable[3] Variable[4] Variable[5] Variable[44] Variable[45] Variable[46]
List [1] labor worker | Under Tmonth | Under 5 worker 36 Under 1,000Million South Korea Male Falling
labor worker | Under Tmonth | Under 16worker 42 Under 4000Million South Korea Male Falling
List [n] labor worker | Under Tmonth | Under 100worker 50 Under 2000Million South Korea Male Slip down
Worker Type | Career periods | Original cause materials | Construction scale| Age | Construction Assets | Construction Progress |  Country Sex | OccurType
labor worker| Under Tmonth Equipment-Machine Under 5worker 36 | Under 1,000Million Under 5% South Korea Male Falling
Manager | Under Tmonth Equipment-Machine Under Sworker 62 | Under 4000Million Under 5% South Korea Male Falling
labor worker | Under Tmonth finishing surface Under 16worker | 50 | Under 4000Miillion Under 40% South Korea Male Slip down

Fig. 6. Data Preprocessing
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Fig. 7. All Association Rules
Table 4. Top 10 of Association Rules
No IF men | S o IF hew | Cofl 1
dence dence
Construction scale: Less than 5, 5-9worker, Construction progress: Less than 60-70%
Country: Korea, Construction scale:5-9 worker, Country: Korea,
Worker type: Skill worker, - [6] |Worker type: Simple labor workers, Failing | 0.984 | 1.0070
T | Agei[59,79], Sex: Male Failing | 0.985|1.0082 Age:[59,791,122,51), Sex: Male
Career periods: Less than 1 month, Original cause materials: Scaffolding
Original cause materials: Scaffolding Construction Assets: Less than 40million-1 billion,
Construction progress: Less than 5%, Less than 40- Less than 5-10 bilion,
50% , Construction scale:5-9 worker, Country: Korea
Construction assets: Less than 500 million to 1 [7] |Worker type: Skill worker, Simple labor workers Failing | 0.983 | 1.0067
2 billion, Construction Scale: Less than 5, 5-9 worker, raiina | 0.985 |1.0080 Age:[59,79], S?X: Male
16-29worker, Country: Korea, Worker Type: Skill 9 © : Carger periods: Less ﬁhap 2-3 mopth,
worker, Age:[51,59), [59,79],[22,51), Sex: Male, Original cause materials: Scaffolding
Career periods: Less than 1 month, Construction Assets: Less than 40million-1billion,
Original cause materials: Scaffolding Construction scale:5-9worker, Country: Korea
Worker type: Skill worker, Simple labor worker, .
Constrouction progress: Less than 40-50% |, Less [8] Age:[59,y7%], Sex: Male, P Failing | 0.983 | 1.0065
thans% ] Career periods: Less than 2-3 month,
Construction scale: Less than 5, 5-9 worker, - Original cause materials: Scaffolding
[3] |Country: Korea, Worker type: Skill worker, Failing | 0.984 | 1.0077 :
Age:[51.59), [59,79], Sex: Male Construction progress: Less than 40-50%,
Career plerio'ds: Léss t'han 1 month Construction assets: Less than 5-10 billion,
Original cause materials: Scaﬁ‘oldin’g Construction scale:5-9worker, Country: Korea,
[9] |Worker type: Skill worker, Age:[51,59),[59,79], Failing | 0.983 | 1.0062
Construction progress: Less than 40-50%, Sex: Male, Career periods: Less than 2-3 month,
Construction scale: Less than 5, Less than 1 month,
[4] |Construction Assets: Less than 10-20 billion, Failing | 0.984 | 1.0075 Original cause materials: Formwork
Country: C‘hlna', Agei[59,79],[51.,59), Sex: Male Construction progress: Less than 20-30%, Less
Career periods: Less than 1 month
than 5%
Construction progress: Less than 60-70%, Construction assets: Less than 40million-1 billion
Construction Asset;: Less than 10-20 bulhqn [10] Constructlorj scale: Less than 5, Country: Korea Failing| 0983 | 1.0059
[5] Construction scale:30-49 worker, Country: Korea, Failing| 0.984 | 1.0073 Worker type: Finishing workers, Skill worker,
Worker type: Skill worker, Age:[59,79], [51,59), ’ ’ Age:[59,79],[51,59), Sex: Male
[22,51), Sex: Male, Career periods: Less than 1 month,
Career periods: Less than 1 month Original cause materials: scaffolding
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