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Characteristics Analysis of Seasonal Construction Site Fall Accident using Text Mining

Kim, Joon-So00', Kim, Byung—Soo*
"Department of Civil Engineering, Kyungpook National University

Abstract : The death rate of industrial accidents per 10,000 people in Korea is two to three times higher than that of
major countries, Falling accidents at the construction site happened to have caused the most deaths, Analysis of existing
research and measures by national institutions showed that the industrial accident management concentrated on falling
accidents was insufficient and the seasonal safety management measures were not enough, There is thus the need for
research that provides detailed and enough information on falling accidents, This study, therefore, aims to overcome
the limitations of existing research and safety management accident response using a methodology that provides the
necessary information for the prevention of fall accidents by deriving seasonal crash characteristics of the construction
site, In order to provide enough information, 387 cases of seasonal construction site falling were collected, which
describes the causal relationship of accidents, Text mining using principal component analysis and cluster analysis was
carried out, The analysis showed that: In the spring, snowfall and unreasonable operation of equipment including lifts
were the major cause, In summer, most accidents were caused by form, insufficient safety inspection, and installation
work, In autumn, weather factors such as wind and typhoon were the cause, In winter, material transportation, exterior
wall work, and ignore safety precautions were the cause of the crash,
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Fig. 2. Study Process
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Table 1. Cumulative results of seasonal fall accident factor

Spring - 99 Words Summer - 114 Words

Cumulative Cumulative
Words Accumulation Words Accumulation
Value Value
rate rate
Installation |~ 49 | 536 Crane 58 | 533
work
Apartment |4 | 4097 Vehicle 40 | 9.01
Construction site
Lift operation | 43 | 14,77 | 'MeXeerence | aq | 4559
driving
Vehicle 39 19.04 | Installation work | 38 16.08
Lack of inspection| 36 22.98 | Scaffolding work | 37 19.49

Protective sphere‘ ‘ 100.00 Dropping ‘ ‘ 100.00

Autumn - 101 Words Winter — 103 Words

Cumulative Cumulative
Words Accumulation Words Accumulation
Value Value
rate rate
Crane 160 14.18 Crane 80 8.54
Structiure . 58 19.33 Apartment . 47 13.55
construction site Construction site
Vehicle 46 23.40 Vehicle 43 18.14
Bulding | 45 | 5713 Building |35 | 5529
construction site construction site
Factgry . 35 3032 Installation 8 o5 61
construction site work
Fence ‘ ‘ 100.00 Dropping ‘ ‘ 100.00
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Al B a1gro] 1 ol A el A A8 47t 2+ Division PCA1 | PCA2 | PCA3 | PCA4
Zﬂéﬂ‘gi 4132 /}_]—%Qo} e z]])}__;}gq = 3—594 _/,\_t 42 A Crane 0.25 0.13 0.92 0.08
=] =] Inexperience driving 0.95 -0.05 -0.04 0.00
i), 1e]ar A32] M-S AlQfstal & ko] e _
51 A (A ] . - = Scaffolding work —-0.07 -0.11 0.04 0.97
kol v = r
= o ‘—Zﬂ(‘— o= ‘—7:"’ Partial Con"elatlons)e L}&LH‘— Concrete work 0.09 -0.14 0.79 0.40
KMO (Kaiser — Meyer — Olkin, 0,514 ¢ 9F&3h Installation work 0.05 0.27 0.90 -0.16
%}1\-0 = —;,(Jé—E—QJ ‘IOTQU]?:} %\:g (Herry F,, 1974) 5‘].93\1—4.‘ Material transportation 0.53 -0.10 0.29 0.04
Lift operation —-0.05 —-0.07 0.15 0.94
. o o . Bridge construction site -0.09 0.82 —-0.14 0.01
Table 2. Fall accident principal component analysis in spring Vehicle 0.92 047 0.03 Z0.07
Division PCA1 PCA2 PCA3 PCA4 Building construction site 0.93 0.16 0.06 —-0.04
Installation work -0.03 0.78 0.16 0.17 Form work 0.22 0.86 0.20 —0.06
Crane 0.85 ~0.06 0.03 ~0.03 Lack of inspection —-0.03 0.80 0.42 0.05
Foot scaffolding 0.56 0.21 —-0.10 0.58
lgnore of safety -0.10 | 086 0.01 -0.06 —
precautions lllegal and Violation -0.13 0.76 -0.01 -0.11
Lack of inspection 0.52 0.44 -0.32 -0.07 KMO 0.51
Apartments(iignstruction 0.36 0.04 062 011 Eigen value 4
— - - Proportion (%) 24 20 19 17
uilding construction site -0.16 0.16 0.51 0.49 Cumulative proportion (%) o 45 64 81
Concrete work 0.59 —-0.36 0.13 —0.08
Collapse -0.19 0.02 0.86 -0.06
Lift operation —0.20 0.13 —0.20 0.84 Table 4. Fall accident principal component analysis in autumn
Snowfall 0.92 -0.08 0.09 0.00 Crane ~0.09 0.94 0.04 —0.15
Material transportation -0.22 0.09 -0.25 —0.61 Wind 0.99 0.03 0.01 —0.06
KMO 0.52 Construction site —0.06 —0.06 0.78 0.1
Eigen value 4 Explosion 0.99 0.06 —0.01 0.03
Proportion (%) 28 14 14 11 Bridge construction site -0.11 —-0.04 0.45 0.82
Cumulative proportion (%) o8 49 56 68 Factory construction site 0.89 -0.02 -0.04 -0.14
Tower 0.20 0.93 -0.15 —-0.05
Fire 0.57 -0.21 -0.57 0.10
_;]<J\é_‘1:£1_ = _114 Oﬂ /\]__g_?:s_]_ Zlé“E‘ ;g/m‘: 1°ﬂ _‘:_L;g -gé]_/\g_' oo]: Housing construction site 0.99 0.07 0.02 —-0.04
_ Typhon 0.99 0.07 0.03 —-0.03
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O] IHAl= F=pAkaLe] WA G mIR|7] wjiEe] 0.800] Vehicle 0.84 0.01 0.08 | -0.17
Aol AR H4=0] Qolut BAof| st Concrete work -0.09 | -0.11 | -0.28 0.86
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Table 5. Winter Construction Site Fall Accident Principal
Component Analysis

Division PCA1 PCA2 PCA3 PCA4
Crane 0.33 0.10 0.85 0.02
Structure construction site|  0.93 0.14 0.25 0.09
Vehicle 0.07 —-0.11 —0.45 —-0.68
Factory construction site 0.44 0.64 0.42 0.15
Building construction site 0.31 0.81 0.04 0.19
Material transportation 0.92 0.05 0.12 0.33
Concrete work 0.30 0.13 —-0.30 0.77
Fire -0.18 0.92 —0.06 0.07
Machine 0.70 0.19 0.09 —0.50
Lack of inspection 0.51 0.75 0.17 —-0.27
Ignore of safety precautions 0.87 0.24 0.38 —-0.01
Exterior wall work 0.18 0.02 0.86 —0.04
KMO 0.51
Eigen value 4
Proportion (%) 32 22 18 13
Cumulative proportion (%) 32 54 72 85
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Table 6. Characteristics of seasonal construction fall accident and status of data reduction

Classification Pre-treatment Principal component analysis Cluster analysis
Installation work, Apartment construction Crane, Ignore of safety precautions, Equipment operation, Snowfall, Collapse
Spring site, Lift operation, Vehicle, Lack of Collapse, Lift operation, Equipment X i ’

inspection etc, 99 words

operation, Snowfall (6 Factors)

Lift operation (4 Factors)

Amount of data

100.00%

6.06%

4.04%

Characteristics

1. Snowfall, 2. Excessive equipment and L

ift operation, 3. Fall accident due to collapsing

Crane, Vehicle, Inexperience driving,

Crane, Inexperience driving, Scaffolding
work, Installation work, Lift operation,

Lack of inspection , Bridge construction

Summer Installation work, Scaffolding work etc, 114 | Bridge construction site, Vehicle, Building | site, Scaffolding work, Lift operation, Crane,
words construction site, Scaffolding work, Lack of Installation work (6 Factors)
Inspection (9 Factors)
Amount of data 100.00% 7.89% 5.26%

Characteristics

1. Scaffolding and Installation work 2. Excessive Crane and Lift operation (Lift operation is a common cause of fall accident in spring),
3. Lack of inspection, 4. Bridge construction site

Autumn

Crane, Dynamic structure construction site,
Vehicle, Building construction site, Factory
construction site etc, 101 words

Crane, Wind, Explosion, Bridge construction
site, Factory construction site, Tower,
Housing construction site, Typhon, Vehicle,
Concrete work (10 Factors)

Wind, Explosion, Housing construction site,
Typhon, Factory construction site, Vehicle (6
Factors)

Amount of data

100.00%

9.90%

5.94%

Characteristics

1. Wind and typhon 2. Explosion and vehicle accident in construction site 3. Housing and factory construction site

Winter

Crane, Apartment construction site, Vehicle,
Building construction site, Installation work
etc, 103 words

Crane, Dynamic structure construction
site, Building construction site, Material
transportation, Fire, Ignore safety
precautions, Exterior wall work (7 Factors)

Material transportation, Ignore safety
precautions, Exterior wall work, Building
construction site, Fire (5 Factors)

Amount of data

100.00%

6.80%

4.85%

Characteristics

1. Material transportation and exterior wall work 2. Ignore safety precautions 3. Fire 4. Building construction site
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