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A Study on the Risk Assessment of Fall Accidents in the
Shipbuilding Industry

SE YOUNG PARK

Department of Safety Engineering
Graduate School of Industry
Pukyong National University

Abstract

As comparing with various industries, the shipbuilding industry includes
complex processes due to the characteristics of its work. Especially, there
are movements between work procedures and lots of works at high place
with the high frequency of exposure to dangerous working environment
such as handling heavy materials and operation in confined space. For last
ten years, the accident rate of shipbuilding industry has been 1.42, which
is higher than that of the manufacturing industry(1.06). Also, in terms of
the fatal accident rate per 10,000, the shipbuilding industry is 2.09, which
is two times more than that of manufacturing industry(1.03). Also, the type
of industrial accidents in the manufacturing industry includes caught

between, tripping, collision, flying, and falling in the order. While the

- Vii -



shipbuilding industry includes falling, tripping, collision, caught between,
and flying in the order. Falling accidents take account for 23% of the
whole industrial accidents in shipbuilding industry. Once a falling accident
happens, the criticality is high, so that its period of treatment is long with
the high probability of leading up to death. Therefore, this study aimed to
understand the tendency of falling accidents by analyzing 667 industrial
accidents(185 falling accidents) in the shipyard of S company and its
internal subcontractor of Korea from 2004 to 2013, and also to suggest the
measures based on the characteristics of falling accidents and causes for
accidents through the risk assessment of falling accidents in each process.
In the results of the study, falling accidents happened the most in the
process of painting, erection, and assembly scaffolding. Also happening the
most In the process of using a vertical ladder to move within ship blocks.
In order to prevent falling accidents, it is important to conduct basic
activities such as checking the condition of scaffolding by a supervisor
before starting work, and installing the facility connecting to safety belts
and wearing them in accordance with the work condition, and also to put
efforts into the reduction of unnecessary high place work, unstable work
posture, and unsafe behaviors. This study is expected to contribute to the

prevention of falling accidents in the shipbuilding industry by using it as
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basic data when establishing measures to present falling accidents in the

domestic shipbuilding industry.

Keywords: shipbuilding industry, falling accident, high place work,

scaffolding, analysis of accidents, risk assessment
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Table 1 Current status of falling accidents in the manufacturing

industry for last five years"”

Division '10 11 12 13 '14
Number of 30809 | 29367 | 28387 | 26226 | 25579
victims
All
industrial Mortality 349 324 336 284 260
accident Fatality rate
per 10,000 1.1% 1.1% 1.2% 1.1% 1.0%
people
Number of 2917 2,751 2,776 2,631 2,546
victim
Fall Mortality 71 66 59 42 52
accident Fatality rate
per 10,000 2.3% 2.2% 2.2% 1.9% 1.8%
people

Ratio of fall
accidents to all industrial 9.4% 9.4% 9.8% 10.0% 10.0%

accidents

Ratio of fall fatal accidents

. 20.3% 20.4% 17.6% 14.8% 20.0%
to mortality
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Table 2 Current status of falling accidents in the topb manufacturing

industry for last five years?

Number of Fatality rate
Type of industry b Mortality per 10,000
woker
people
Shipbuilding industry 928,267 40 0.43%
Metal prodgcts manufacturing 1,271,214 46 0.36%
industry
Grocery. manufacturing 1127214 24 0.219%
industry
Machines and equlpment 2979446 Al 0.18%
manufacturing
Chemical prgduct manufacturing 1,624,979 o5 0.15%
industry
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Fig. 3 Type of industrial accidents in the manufacturing industry for

last ten years?

Fig. 4 Type of industrial accidents in the shipbuilding industry for last

ten yearsm
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Fig. 6 Type of industrial mortality accidents in the shipbuilding

industry for last ten years?
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Data collection

« Accident report in A shipyard

= Accident report in shipbuilding
industry

« Paper at home and abroad

= Safety guide on shipbuilding process

¥

Analysis of data
collection

k.

Risk assessment on
falling accident

= Pre-investigation for risk assessment
= Hazard identification
= Risk Estinmation and Evaluation

b

Suggestion of
prevention measures

k.

Result and Discussion

Fig. 7 Flow chart of the study
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Table 3 Current status of workers recruitment in each manufacturing

process for last one year in the shipyard of S company

Out Assembly
Division | Painting | .. . Erection | Assembly of Surpporting
fitting .
scaffolding
Number 909 1,746 861 1,199 171 494
of woker
New
1,305 2,379 562 600 797 35
Employer
Ratio of
. 144% 136% 65% 509 466% 7%
recruits
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Table 4 Type of falling accidents in the shipyard of S company

Division Case %

Falling in the middle of using a vertical ladder 56 30%
Falling into an opening 23 12%

Falling due to the msufﬁcwnt installation of o1 11%

scaffolding

Falling because scaffolding have not been installed 17 9%
Falling while working on the structure 11 6%
Falling during the process of assembly scaffolding 7 4%
Falling while moving on the structure 6 3%
Falling in the middle of using equipments 5 3%
Etc. 39 21%
Total 185 100%

SEA LA AT HojPAdE A A= FEoE E4dlE 23
Table 5 o4 YA wRe} g2 o] S s E ol &std T 4
A A 7E 7P =2 vlEs AA g
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(16%), "A-sZ2 7h7-el wA= A3)(20%), £HEHLS 7P A dEo] A
2 Eol A ol "ol Al (29%), M EAA/AA AL AR/ A A
< gl Al (41%), AdEd2 AHUQ), AAA 5 FHE AHESd T 9@

o] 72 A& (13%)7F Wo] wAdst= Ao = LpEbyt



Table 5 Type of falling accidents in each process in the shipyard of

S company

Division

Paint
ing

Out
fitting

Erection

Assem
bly

Assem
bly of
scaffolding

Surpport
ing

Falling in the
middle of using

a vertical ladder

33%

32%

26%

29%

12%

47%

Falling into an

opening

18%

8%

20%

4%

18%

Falling due to
the insufficient
installation of

scaffolding

12%

8%

17%

13%

12%

7%

Falling because
scaffolding have

not been installed

6%

8%

6%

29%

13%

Falling while
working on the

structure

10%

16%

Falling during
the process of
assembly

scaffolding

3%

4%

12%

Falling while
moving on the

structure

9%

13%

Falling in the
middle of using

equipments

41%

Etc.

20%

24%

20%

21%

6%

20%

_34_



D agdz2a, o d2ah, At AfgAke] dojd s EAgu&o] =t

50th ol el =i, R TEAe] "oy AN of 31%= AAA
3 AMEQl of 23% Kt = JEsem, ozl woj Al Ay
H &2 oF 17%= A& LAH S oF 10%ET =4 debsth =3 1d
vpRke] At A S AT B A E oF 59%EA eFlal, 1d winke] At

IE&AS TollM g 1L mwtell A Pojg A7t o 34%TA st 7H

Ni

= HlES AASAH

2) 5091 wke] AqtEARG ] WojdAje] TR o] =T

oA el - 2ol 5091 miskol AW AR bd e A7 A}l E o

A

A e BEANA oF 76%7F MABG I, Wl YAl oF 3297} 5091 1

ko]

k>

FEAQGAA Bl 1 B v&S e,

3) FReA "ojPAs) LAYn&o] Frth

Lo

doj Qs = FH=ol A oF 79%, T ool A oF T6% LAt HdPTA

of wlal Faagdol H wol st A= YErskt

_35_



4) b B AU AF Dol WAls) B v o]
ol Aol Awe diE MR, ST, AFERE, v
&, wAATE 5 aEe] MAHe QA ol WAR A o 21%, 7

o] AAH o} ot Aol FEdA AU FHEE 5 AR A

(il

wol LAZ As7E oF 11%= 7Hd=ol oF A dguEol 7HE = o

EF 5kt

5) 7Hd &l AR/ g HoHA FA Hl&o] Euh

TPz AA/EA s A THES AAEAY dAse A4S

gote =T 7MEE 53 o=z HAS A&t oF 41%2 HojH A e Tt

°F 8% 7HY we v&g AASATh w147 2RAY A/5AEol

_36_



12 249 FH9 Wold AA4H

7b FREH2 Fig. 21004 YEbd mpe} 2o

‘.mo
0
st
oF

o

°©

PEREE

<
R

A, A

1/ %

Pl

all
)l

S

S

&, w'A, 7r

il

Mo

Ho

1 95

0

o} AL A

os]
=

Job 2419

90

CEEE

)

o
yad

3

alr
=

ol A

EEE

ki3

AZA A LA

o)

X0

A

Nfo

AR & ap

ed

ulJ
o

ol

ot

olo

M &2=3 9

1
e

47}

uk

“%ﬂ@”ﬁﬂgi q_l’__—oi

-

R

A7

=

=

Hgo® Abal

(4M),

e

&

EERES

)

o
ol
fredl

il
ol

)

Ll
=

i

o] 574

3]
=)

A sz, Baan A

ﬂn,wo

_37_



Process selection

Data collection

l

Hazard
identification

/\

Likelihood Conseguence
analysis analysis

Risk determination

Risk evaluatoin

Safety

No ™,

measures

Fig.

21 Procedure of risk assessment
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Table 6 Standards of occurrence likelihood'”

Likelihood Description

Accidents have never happened and there is
1 Rare no possibility of accidents under the current

control.

Accidents happened rarely and there is
2 Unlikely possibility of accidents under the current

control.

An accident has happened; accidents may

rarely happen under the current control but

3 Possible . - .
may happen in the event of an administrative
mistake.
. Accidents have happened and may recur
4 Likely
under the current control.
Accidents have happened and may recur and
5 Certain the potential hazards exist normally under the

current control state.
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Table 7 Standards of consequencem
Consequence Description
1 Minor No injury or medical treatment case.
2 Moderate Medical treatment case less than 3 days.
Medical treatment case more than
Major 3 months or An accident result in less
5 injuries.
Fatality of one person or An accident result
Severe . D
in less 10 injuries.
Catastrophic Fatality of two persons.

_40_



gl~ae] AA 71FS Table 874 Webd nel o] f3)-9)

R

B

—_
fite)

0

puy

12)

Table 8 Standards of risk determination

O
2
)
2 o | | o | v
870 | IS T =~ = VI BN
&
+—
©
@)
3
3
A R RS
eS
O
g
S| w
g|.S N | 0
%Ma m o | o | 9| ¥
=
o)
@)
Q
-
©
o} o
SN N | o | 0| H
=
=
o
= e S S~ I B e e
— | N | M | | I
o
S
S
=
= > | 0
=8 =
2 v | TS| 2| 2| =
a | 8|l =2|2| £ ¢
R.ln.S.lﬂ
S| O] d
= | &

o)
0
o

ot

_41_



Table 9 Standards of risk assessment'?

Score

Action

Acceptable risk

- Do not require any action or

documentation.

Low risk

- Do not require additional control.
- Improve it with a small expense.
4~6 - Consider an effective solution or
enhancement.

- Continuous monitoring.

Moderate risk

- Try to reduce the risk grade within the
restricted expense or range and perform
the action to reduce risk within the
delivery date.

- If an extremely harmful result is expected,
continue to perform risk assessment to
check the possibility of risk as a reference
to improve the control method.

- For a normal risk which is rarely
probable but very serious, take proper
actions to maintain the current control

state.

Major risk

- Do not start the work until the risk is
15 reduced.
- Take emergency actions for the work in

progress.

Extreme risk

1620 - Do not start the work until the risk is
reduced.
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Table 10 Risk assessment of assembly process

process Sub-assembly

likelihood Consequence Risk

Division Machine

3 3 9

Hazard and effect

Improvement plan

Risk of falling down due to rebound
the

middle of work by hanging a lever

when a chain is broken in

puller onto the outside panel of a
block.

Before using the lever puller, check
the deformed condition of the chain.
Carry out a regular inspection by

supervisor and Tag results.

process Grand-assembly

likelihood Consequence Risk

Division Man

2 4 8

Hazard and effect

Improvement plan

Risk of falling from the upper part
of a block when Pinjig supporting
the block is bent and the block is

Contact the end of Pinjig to the steel
plate.
In case of Pinjig bigger than 2

meter, connect it by using a
collapsed. . 3
horizontal material.
process Grand-assembly likelihood Consequence Risk
Division Machine 3 3 9

Hazard and effect

Improvement plan

Risk the

worktable is shaking in the middle

of falling down when

of work on the movable worktable.

Use a worktable installed with safe
handrails.
Install

lower part of a worktable.

a fastening device on the
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Table 11 Risk assessment of outfitting process

process Hull fitting

likelihood Consequence Risk

Division Management

4 3 12

Hazard and effect

Improvement plan

Risk of falling down by slipping in
the middle of bolting work standing

Install a scaffolding before starting
work.

Installing the facility connecting to

on a pipe. .
safety belts and wearing them.
process Machinery fitting likelihood Consequence Risk
Division Man 3 4 12

Hazard and effect

Improvement plan

Risk of other worker’s falling after

randomly disjointing an interfered

scaffolding in the middle of installing

In case of unavoidably remove a
foothold, the scaffolding should be

reinstalled by a qualified worker

fittings. through the prior consultation.
process Electric fitting likelihood Consequence Risk
Division Machine 3 3 9

Hazard and effect

Improvement plan

Risk of falling down when a folding
ladder is shaking in the middle of

spreading cables on the ladder.

Use a ladder equipped with devices

preventing widening, falling, and

slipping.
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Table 12 Risk assessment of painting process

process T/UP

likelihood Consequence Risk

Division Management

) 3 15

Hazard and effect

Improvement plan

Install a string or container that can

Risk of falling by slipping in the | carry tools.
middle of wusing a vertical ladder | In case of using a vertical ladder,
while holding tools in a hand. the safety education should be
provided.
process Spray likelihood Consequence Risk
Division Management 4 4 16
Hazard and effect Improvement plan
Produce and wuse the cover of

Risk of falling without recognizing
the opening opened for drying after

ship painting.

opening for drying.
In case of removing a opening
cover, assign an overwatcher for the

access control.

process Blasting

likelihood Consequence Risk

Division Electric fitting

3 4 12

Hazard and effect

Improvement plan

Risk of falling without recognizing
the opening when the sight is not

secured during the blasting work.

Before starting work, secure enough
illuminance.
Install

opening.

a guard or cover for the
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Table 13 Risk assessment of erection process

process Grinding likelihood Consequence Risk
Division Man 5 3 15
Hazard and effect Improvement plan
Work on a safe worktable. Fasten

Risk of falling while working on an

unfastened vertical ladder.

more than two spots when installing

a vertical ladder.

process Welding

likelihood Consequence Risk

Division Man

4 4 16

Hazard and effect

Improvement plan

Risk of falling while crossing to

Use the

only for the purpose.

high place operation car

move to the upper part of a block | Provide & manage the safety
from high place operation car. education about using aerial lift
platform.
process Erection likelihood Consequence Risk
Division Electric fitting 3 4 12

Hazard and effect

Improvement plan

Risk of falling while walking after
removing the safety handrail for

loading.

In case of removing a handrail for
erection, assign an inspector for the

access control.
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Table 14 Risk assessment of assembly scaffolding process

process

Carry materials

likelihood

Consequence

Risk

Division

Management

3

4

12

Hazard and effect

Improvement plan

A r1isk of falling when losing a
balance in the middle of conveying

materials to the lower part.

Use

carrying materials.

equipments like crane for

Installing the facility connecting to

safety belts and wearing them.

process Assembly scaffolding

likelihood Consequence Risk

Division Man

4 4 16

Hazard and effect

Improvement plan

Risk of falling when a scaffolding is
collapsed as a bolt on bracket and

support after installing a scaffolding.

Inspect the condition of fastening
bolts after installing a scaffolding.

It should be conducted by a qualified

worker.
process Remove scaffolding likelihood Consequence Risk
Division Management 4 4 16

Hazard and effect

Improvement plan

Risk of falling as the scaffolding is
collapsed in the moment of cutting a

wire to demolish scaffolding.

Decide the work order and provide
education/management by a
supervisor.

It should be conducted by a qualified

worker.
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Table 15 Risk assessment of supporting process

process Signal

likelihood Consequence Risk

Division Management

3 4 12

Hazard and effect

Improvement plan

Risk of falling into a back opening

when giving a signal to a crane

In case of signal work, keep an eye

on the front on the fixed spot.

] ] Establish the signal system like

while stepping back. . .
walkie-talkie.
process Maintenance likelihood Consequence Risk
Division Machine 4 4 16
Hazard and effect Improvement plan

Risk of falling by losing a balance | Install a safety guard rail or
while walking on a girder after | facility connecting to safety belts on
repairing the ceiling crane. the girder.

process Remove scaffolding likelihood Consequence Risk

Division Man 3 3 9

Hazard and effect

Improvement plan

Risk of falling by losing a balance
while working on the fork of a

forklift

Use a forklift only for the purpose
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