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Abstract : The main purpose of accident analysis is to identify the causal factors and
the mechanisms of those factors leading to the accident. However, current accident
analysis techniques focus only on finding the factors related to the accident without
providing more insightful results, such as structures or mechanisms. For this reason,

preventive actions for safety management are concentrated on the elimination of
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causal factors rather than blocking the connection or chain of accident processes.
This greatly reduces the effectiveness of safety management in practice. In the
present study, a technique to model the correlational structure of accident risk factors

is proposed by using the co-occurrence keyword network analysis technique. To
investigate the effectiveness of the proposed technique, a case study involving a
portable ladder fall accident is conducted. The results indicate that the proposed
technigue can construct the correlational structure model of the risk factors of a
portable ladder fall accident. This proves the effectiveness of the proposed technigue
in modeling the correlational structure of accident risk factors.
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Table 1. List of Stopwords

Comincion Sic i oen gy s s &
Company Name Name Head Quote
Address Age Hand Rest
Scale Injured Area Foot Bracket
Contact Career Body Full Stop
Director Gender Finger Unit
Orderer Affiliated Company Ear Other symbols
Construction Period Position Leg Spacing

Table 2. Similar and frequent words for stopword removal

Similar meaning words
Frequently exposed words
Ladder type Accident Height
Step ladder Less than 1 m Unit Date
Straight ladder | Less than 1~2 m Time Time
Pronoun
Other ladder More than 2 m (ladder, site etc) Day

£ UEtll= ©@ol(el &, Hol, 2%, A4 5), AAFHA
£ UEhi= ol HeEl, v, &7 5), 45
(T3, TR 5)E A s

“12] 3 Table 29} o] T wol® BHE 4+ 9l
fAF ojn] gojs} JrjHo s wio] Y tholE A
ZAstodet. olg SW o4 Atk B¢ A¥ At}
o, cAx Al Rl ARtk vt Abet
2, o Alchal 5 oA At E XYk &
A ejule] whojzt geng olF A7hrl&wEedel
FEARTAE FAVIE BEA 13 Gl Al
2RR7IE 2Aste] Wl Afrhe)(Stepladder),
‘Hg Abtte(Ladder)’, ‘71EF Abthe](Hl-§ AbckE],
o Alehe], 28y 7IEo R TolE BRIt AR
o5 Yehdl= vt A% 1 m vgk 1~2 m v
Ul 2 m olAte R E3 X t) shE Altjao=a
ol =ZHANE 97 89l 4ol 28 jle &
(o], 7, Ak 5), @ AR 8.4, "iUAAE ®

Asjis Gol(AThel, Ak B) 5L Boolz Husg

fr

o} 283 Bzl FEAFAY 98t 222 ‘Balance’,
Apche] BR8] 5 Ao 421 FZ-& Reversed’, H%
2] mjzie ol oJgt ke Slip’, Alrhe] Agte] 2
3t S22 ‘Defect’ 2 X%E]?—F} =3
=& @olE Ashal A a9l 7I9E =55 A
3 QeEele s BAS 4230519 o, Table 33} Fig.
3o 4= sl == A9 8 7I9=E yE
Ak
53



=S
Table 3. Extracted risk factor keywords
Ranking Ranking
Risk Keywords (Exposure Risk Keywords (Exposure
frequency) frequency)
stepladder 1 (541) ceiling 17 (239)
more than 2 m 2 (453) welding 18 (211)
fix 3 421 cleaning 19 (197)
installation 4 (391) roof 20 (176)
piping 5 (374) replacement 21 (lel)
painting 6 (326) slip 22 (152)
straight ladder 7 (312) machine room 23 (143)
inside structure 8 (308) less than 1~2 m 24 (131)
undeground 9 (301) equipment 25 (128)
gardening 10 (298) passage 26 (118)
temporary structure 11 (293) roof top 27 (109)
check 12 (283) other ladder 28 (101)
formwork 13 (276) reversed 29 (93)
elevating 14 (281) stair 30 (82)
balance 15 (273) less than 1 m 31 (71)
outside place 16 (255) defect 32 (23)
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Table 4. Categorization and rank of extracted keywords

Accident Work types Accident Accident Ladder
heights yp patterns places types
1. inside
1 fix structure
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11. stair
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Table 5. Death statistics of portable ladder fall accident with
respect to accident heights

2008 Less than 1 m | Less than 1~2 m | More than 2 m

2017) Ratio Ratio Ratio
Persons %) Persons %) Persons %)

Death

statistics 9 5.1 20 12,5 133 824

Table 6, Death statistics of portable ladder fall accident with
respect to accident patterns

2008 Balance Reversed Slip Defect
2017 Ratio Ratio Ratio Ratio
) | Persons %) Persons %) Persons %) Persons %)
Death
stafistics 70 43.1 55 34.2 29 17.8 8 5.0
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Fig. 5. Keyword network structure with respect to accident
heights.
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Table 7. Death statistics for portable ladder fall accidents

Factor Category Death
Ranks | Accident | 0 1o Accident | Accident | Ladder | Rate
heights IPSS| Patterns Places Types (%)
More than inside
1 2 m fix balance structure stepladder | 16.3
2 Mo;entlhan installation | balance |underground| stepladder | 12.6
More than . inside
3 2 m piping | reversed structure stepladder | 11.6
More than . insid
4 2 m welding | reversed structure stepladder | 9.8
Mo;errt}ian installation slip stair stepladder | 7.2
6 More than fix reversed outside stepladder | 6.8
2 m place
More than inside
7 2 m check reversed structure stepladder | 6.2
less than | . . . tempory
8 ’m installation | slip structure stepladder | 5.6
9 Mogent}lan painting slip |underground stepladder | 5.1
10 Mo;errt}ian replacement | reversed | ceiling | stepladder | 4.5
less than . inside
11 12 m fomework slip structure stepladder | 4.1
More than| . .
12 2 m installation | balance | passage | stepladder | 3.7
13 Mo;entlhan fix reversed roof Sltarg:grl t 2.7
More than . outside Others
14 >m gardening | balance place ladders 2.3
15 lesls $an elevating | balance | roof top Sgg:i";l b
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