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Abstract

The construction industry stands out for its higher incidence of accidents in comparison to other sectors.
A causal analysis of the accidents is necessary for effective prevention. In this study, we propose a
data—driven causal analysis to find significant factors of fatal construction accidents. We collected 14,318
cases of structured and text data of construction accidents from the Construction Safety Management
Integrated Information (CSI). For the variables in the collected dataset, we first analyze their patterns and
correlations with fatal construction accidents by statistical analysis. In addition, machine learning
algorithms are employed to develop a classification model for fatal accidents. The integration of SHAP
(SHapley Additive exPlanations) allows for the identification of root causes driving fatal incidents. As a
result, the outcome reveals the significant factors and keywords wielding notable influence over fatal
accidents within construction contexts.
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<Table 1> Summary of structured data

Variable

Type (number of
categories)

Feature

Fatal accident

Categorical (2)

fatal accident: 1, non—fatal accident: O

Construction duration

Temperature Numerical T
Humidity Numerical %

Construction duration Numerical duration between the construction start and end dates
Work duration Numerical duration between the work start and end dates
Construction cost . ‘ . e ‘ . .

. ./ Numerical construction cost divided by construction duration
Construction duration
Work cost, . . y ‘ .
/ Numerical work cost divided by work duration

Year Categorical (5) 2019~2023 (by year)
Month Categorical (12) January~December
Time Categorical (24) 0~23 (by hour)
Public Categorical (2) ‘public’, ‘private’
Weather Categorical (6) ‘rainy’, ‘snowy’, etc

Facility category (major)

Categorical (3)

‘architecture’, ‘civil engineering’, etc

Facility category (medium)

Categorical (13)

‘building’, ‘water and sewage’, etc

Facility category (minor)

Categorical (62)

‘community housing’, ‘educational/research facility’, etc

Human accident type (major)

Categorical (15)

‘hit by object’, ‘fall down’, etc

Human accident type

Categorical (20)

‘electric shock’, ‘traffic accident’, etc

Construction type (major)

Categorical (7)

‘mechanical facility’, ‘electrical facility’, etc

Construction type (specific)

Categorical (39)

‘temporary work’, ‘steel concrete work’ etc

Accident object (major)

Categorical (9)

‘construction equipment’, ‘construction material etc

Accident object (specific)

Categorical (118)

‘formwork’, ‘tools” etc.

Work process

Categorical (41)

‘painting’, ‘loading’, ‘unloading’, etc

Cause (major)

Categorical (3)

construction error, design error, etc

Cause (medium)

Categorical (13)

‘inadequate construction method’,

‘safety rule violation, etc

Cause (minor)

Categorical (49)

‘inattention’, ‘inadequate construction method’ etc

Damage cost

Categorical (8)

8 intervals between ‘below 10 million KRW and
‘over 500 million KRW

Number of workers

Categorical (6)

6 intervals between ‘19 or fewer workers’
and ‘500 or fewer workers

Design stability review

Categorical (2)

¢ IR

ves’, no

Accident investigation method

Categorical (2)

‘by committee’, ‘general’ etc

Construction cost

Categorical (17)

17 intervals between ‘below 100 million KRW’
and ‘over 100 billion KRW

Work cost

Categorical (17)

17 intervals between ‘10 million~20 million KRW and
‘over 100 billion KRW’

Bid rate

Categorical (8)

8 intervals between ‘below 60% and ‘over 90% by 5%

Progress rate

Categorical (10)

10 intervals between ‘below 10%’and ‘over 90% by 10%

Safety management plan

Categorical (3)

‘site (type 1 and 2)’,'N/A’, etc
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[Figure 1] An overview of the proposed method.
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[Figure 2] Construction accidents in Korea between 2020 and
2022 according to ‘Human accident type (major)’.
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[Figure 3] Construction accidents in Korea between 2020 and
2022 according to ‘Accident object (specific)’.
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[Figure 4] Construction accidents in Korea between 2020 and
2022 according to ‘Year'.
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[Figure 5] Construction accidents in Korea between 2020 and
2022 according to ‘Month'.
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[Figure 6] Construction accidents in Korea between 2020 and
2022 according to ‘Time’.
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[Figure 7] Construction accidents in Korea between 2020 and
2022 according to ‘Weather’.
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[Figure 8] Cramer’s V between the categorical input variables
and ‘Fatal accident’.
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Variable df F P—value
Human accident type 21 3634.91 0.0
Human acc.ldent type 1 1842.87 0.0

(major)

Accident object |15 | 56569 0.0

(major)
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<Table 3> Frequency analysis results of fatal and non—fatal

accidents
Fatal Accident Non—fatal Accident
Word Frequency Word Frequency
Fall down 259 Material 2,236
Level 142 Installation 1,869
Installation 121 Inattention 1,755
Equipment 79 Rebar 1,736
Construction 72 Formwork 1,481
Harness 72 Floor 1,417
Floor 63 Foot 1,329
Material 63 Scaffold 1,266
Demolition 61 Shortcoming 1,192
Fastening 60 Floor 1,188
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[Figure 10] A word cloud of ‘Cuase (minor)’ of non—fatal
accidents.
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[Figure 11] SHAP analysis results of the fatal accident
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classifier trained by the text data.
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