J. Korea Saf. Manag. Sci. Vol. 17 No. 3 September 2015 ISSN 1229-6783(Print) 33
http://dx.doi.org/10.12812/ksms.2015.17.3.33 ISSN 2288—1484(Online)

A study on hazard rate decrease plan in plant construction site

by improving foreman’ s role
Nam—Gwon Eun * - Chang—Eun Kim™
*Department of Industrial and Management Engineering, Myougji University

Abstract

Domestic plant construction sites have a tendency to become bigger, more various and complicated.
Moreover frequency of industrial incident is increasing due to short project period, coexistence work
condition and wusing heavy construction equipment. Installing safety facilities and safety training
contribute to prevent incident. But mostly incident happens due to workers’ unsafe action and wrong
work method. Technically, it is very difficult for us to closely manage workers preventing incident.
Therefore, the role of foreman who ordinarily works together with his workers is considered more
important. Specific execution plan was drawn through industrial incident statistics from Ministry of
Labor and questionnaire survey to interest parties(supervisor, safety staff and foreman). If foreman has
raised sense of belonging and responsibility by conducting practical safety training for his workers,
manages job site and receives proper compensation for these roles, it will be expected that it fully
influences incident decrease.

Keyword : Plant Construction site, Coexistence work condition, Short project period, Hazard increase,
Foreman’ s role, Supervisor, Foreman, Industrial safety & Health cost
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<Table 1.1> Fatality Analysis by Construction Type
Architecture Civil engineering
Small Smé.ill Religi .
& housing on Rail Da Electricity
Division | Total | Apart . Buil & Welfa | Sch | Oth | Roa Brid Oth | Information
medium . . roa m .
ment . ding | shoppin re 00l er d d ge er | /communicat
S1ze g faciliti ion
plant
center @
Fatality 341 34 80 36 43 12 21 21 8 1 4 41 22
Ratio 100 10 23.5 10.6 12.6 3.5 6.2 5.3 6.2 2.3 0.3 1.2 12 6.5
ZUNE A2 TR EAA 7sdo] RAnkEE= 2 Ak T flo] HdubHond, SukEA] Xgt
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<{Table 1.2>$} o] ZHE S ¥3hst 14d
<Table 1.2> The number of fatality (unsafe behavior) by direct cause
Division Total Minin Man'ufactu Constructi Logisti?s Other
g ring on networking
Total 947 7 276 387 19 258
(%) (100) (0.74) (29.14) (40.87) (2.01) (27.24)
Access of Restricted Area 45 1 13 19 1 11
Safety device removal 17 0 5 5 2 5
Misusing of Protection 102 1 17 44 1 39
Misusing of machine 41 0 13 15 3 10
Mishandli {
SHAncing © 17 0 9 4 0 4
dangerous substance
Unsafety condition 431 2 109 209 2 109
Unsafety act 12 0 2 4 0 6
Lack of supervision 223 2 74 78 8 61
olgfst ZEAFY] Ay TS Al A2 A<t oz AFE =S stofof sk tiwl SEW
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- Lack of safety mind of site manager
- Working for construction not being aware of safety
] centractor | _ghortage of safety manager's understanding of
construction
Sub - Working for construction not being aware of safety
contractor - lack of safety manager's knowledge & driving force
—  human Equipment - Lack. c?f participation of equipment operator
Operator (Training & TBM)
- Un-skilled Driver
others - Low adaptability of new hired labor to site
- Customary work which is not followed safety of labor
- Lack of communication and understanding of work of
foreigners
Th.e cause - Unskilled laborer and increase unexpected work
of incident Working
method - construction plan poorly prepared
- Shortage of Training of Working method & Process
Construction
equipment - Inadequacy of risk assessment for equipment work
- Approaching the equipment working area
- malfunction of Safety equipment
L others | Training
- Lack of participation of laborer

Inspection

gl
gl

- Lack of training which should be given by supervisor
- Unskilled safety trainer

- Cursory safety inspection with engineer
- Not implement of feedback for safety audit

- Wearing PPE improperl
Ai Safety facility 9 propery

- Not follow the law regarding safety facilities
- Mot follow the process about safety first, build later
- Mot restore the safety facilities after dismantling

[Figure 2.1] Draw causes on Logic Tree
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[Figure 2.2] The work type of plant construction site

<Table 2.1> Status of the incident experience

Division Experience (%) Inexperience (%) Total

Under 30 4.2 5.8 10.0

Age 40 18.3 21.7 40.0
Over 50 20.0 30.0 50.0

Under 3 2.5 2.5 5.0

vears of 3~ 10 8.3 11.7 20.0

service

Over 10 31.7 43.3 75.1

Rebar placers 4.2 3.3 7.5

Carpenter 11.7 15.8 27.5

Occupational

category Civil enzijeogriZ; works 58 6.7 12:5
Normal labor 7.5 10.0 17.5

Other 13.3 21.7 35.0
total 42.5 57.5 100.0
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<Table 2.2> The main cause of incident

Un Violation
Divisi i Total
Hvision Aging skilled | Safety rules ot
Under 30 3.9 5.9 9.8
Age 40 11.8 13.7 17.6 43.1
Over 50 13.7 11.8 21.6 47.1
Years of Under 3 1.9 5.9 5.9 13.7
. 3 ~10 7.9 5.9 7.8 21.6
service Over 10 15.7 17.6 31.4 64.7
Rebar placers 1.9 2.0 3.9 7.8
Carpenter 5.9 9.8 11.8 27.5
O ti Lab {
cetpationa L e 2.0 3.9 5.9 11.8
1 category Civil engineering works
Normal labor 7.8 9.8 17.6
Other 7.9 13.7 13.7 35.3
total 25.5 29.4 45.1 100
3. 2EAY
<Table 3.1> The projects status of research
. Total number of people Surveyed
Division Type -
Safety manager Engineer Forman
1 Power Plant 18 27 23
2 Power Plant 9 19 12
3 Power Plant 6 10 13
4 Installation of equipment 12 23 24
5 Power Plant 5 15 5
6 LNG 5 10 7
7 Power Plant 4 3 5
Total 59 107 89

<Table 3.1>°lX Hnlel o] 77 ZHE LS
oz HE-S AAEIIATH
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b Aeals ARs Aow ugth AE AL B
W 5-10% wwlo] 38.1%, 5% wwlo] 33.3%,
10—-15 wvlo] 28.6%2 +o& vttt TAEE
HA A7)7F 33.3%% 7P BWskal, O teo® Y|4
7} 28.6%, 71%0] 16.7%, EXo] 155%, 7]ER}
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R FoleE dFEE Bd ekideEaks 24
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16.3%, 7-10 ZAHA7} 14.5%, 39 v FHA7}
9.6%2] <=0 = Uit}



38 EUE ANERY AUWP JWHIL BB A¥E ABPL A7 cda-AFe
<Table 3.2> General character of sample
Work Division Group Frequency Percentage
Contract type Direct Contract 1 60 71.4
Invited Contract 2 24 28.6
Less than 3 years 0 0.0
3—5 years 7.1
Experience 5—=7 years 6 7.1
7—10 years 15 17.9
More than 10 years 57 67.9
Foreman Work ¢ Less than 28 33.3
r m
cor(l)struceteilon o o 10 32 3.1
10 to 15 24 28.6
Civil 13 15.5
Architectural 14 16.7
Process Mechanical 24 28.6
Electronic 28 33.3
Etc. 5 6.0
Work Safety Manager 59 35.5
Supervisor 107 64.5
Less than 3 years 16 9.6
Supervisor 3—5 years 30 18.1
Experience 5—=7 years 27 16.3
7—10 years 24 14.5
More than 10 years 69 41.6
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<Table 3.3> General term about incident

N=84"
Division Group Frequency Percentage (%)
Experience Yes 34 40.5
about injury No 50 59.5
Too bad 4 11.4
Work attitude Unsafe action frequently 9 25.7
when get Unsafe action sometimes 18 514
injured No unsafe action 3 8.6
Work safely 1 2.9
Serious shortage 0 0.0
level of skills Shortage 6 17.1
when get Little shortage but ok to go work 21 60
injured Enough 6 17.1
Skilled 2 5.7
Exactly no idea 0 0.0
The way of No idea 5 6
realizing the So so 28 33.3
risk Little bit 27 32.1
Know well 24 28.6
Nothing 0 0.0
Implementatio Almost nothing 2 2.4
n of guidance So so 14 16.7
and advise Following 42 50
Following much 26 31
Too low 0 0.0
Respond for Low 0 0.0
guidance and So so 14 16.7
advise High 38 45.2
So high 32 38.1
3.1.3 R #AApdE A 2 ecl
Q12340]
D #EFEE Al T 7P e gl
<Table 3.4> Most important reason from supervisor side
Lack of Only for Improper
. Mind of Site Only .for knowledge of | construction by | preparation 2 D
Division construction by : X
Manager . safety subcon’ s—sup | for work by value value
Supervisor supervisor ervisor foreman
Fore—ma 8 22 5 33 15
n (9.6) (26.5) 6) (39.89) (18.1) 0.004
; 15.482
Supervis 16 76 10 30 32 sk
or 9.8) (46.3) 6.1) (18.3) (19.5)
Total 24 98 15 63 47
9.7) (39.7) 6.1) (25.5) 19

* p<.0b, ** p<.O1, **x p<.001
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<Table 3.5>Most important

J

Qsik

o

Aot 7

A9l A% pEA AF

O] Al
|

Aol

ol sk

22} Alg oJIRE o] 6.1%%] wo= Ut
2Zieibgyl ARpEE
=15.482(p< Ol)i fold oz g}

X

FqEdA dEEA Al S
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ez oz wol Aeskgich

reason from labor side

Z3 A (46.3%) &

Lack of
Lack of .. .
. Customary communication unskilled /
participation of Low L .
Division equipment adaptability of work which is and fnerease 2 1 p value
. not followed understanding of unexpected X VelE
operator / new hired
i safety of labor work of work
un—skilled X
foreigners
Forema 4 26 46 0 8
n (4.8) (31) (54.8) () 9.5) 1439 0.006
Supervi 7 20 116 2 21 ’ ok
sor 4.2) (12) (69.9) 1.2) (12.7)
Total 11 46 162 2 29
(4.4) (18.4) (64.8) (0.8) (11.6)
* p<.0b, **x p<.O1, #==* p<.001
ZAAT2ZAS Ao s EEAF HF3/573el gt 0.8%% UgtKTable 3.5>. ZWbdy} dejxpd=z
24" o] 64.8%= AR A URlAL, L WS \2=14.320(p< 0D E Al 2pol7t glgit) 53]
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<Table 3.6>Most important reason from the way of build
P P i
oor . Not following O0r TEVIEW Not install
L construction for . Work together 9
Division the process for . , safety device . x° value | P value
plan and equipment’ s . in same area
. each work for equipment
review work
16 24 11 7 26
Foreman
19 (28.6) (13.1 (8.3) (31)
5.451 0.244
S . 31 62 9 12 52
Supervisor
HPeIse (18.7) (37.3) 5.4 7.2) (31.3)
47 86 20 19 78
Total
(18.8) (34.4) (®) (7.6) (31.2)

* p<.0b, =

p<.01, ==+ p<.001
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Aleiadsd g2l FolAes Sl sk QB wAdx] 9 AFESF o] 7.6%% Usith
2k Wbl g A e 7F 34.4%% 7P =AY <Table 3.6>. &YWy} IApi=EE oo
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<Table 3.7>Most important reason from supervising side
Lack of
Poor E_IC © Supervise Lack of
Lack of . skills for .
o . training for o the site feed—back X’
Division | participation . training in . p value
. construction officially by after value
of training safety . . .
safety . supervisor inspecting
trainer
Forema 15 23 5 23 18
n 17.9 (27.4) (6) (27.4) (21.4)
2.464 0.651
Supervis 19 o4 8 50 34
or (11.5) (32.7) (4.8) (30.3) (20.6)
34 77 13 73 52
Total
13.7) (30.9) (5.2 (29.3) (20.9)
x* p<.05, *x p<.01, =+ p<.001 = o] 20.9%, S FHo HF o] 13. 7%,
B DK 5 HF ol 5200 &
AeSHolds AlPedus v ¥ wes 2 UgltKTable 3.7>. Zinbay} Aejapie = 0,]
Ao FAA PARR o] 747 30.3%9F 29.3%F Wl 5 0.05914 F2lAQ 2lo) 7t ik,
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5 R 4 jod) o]_xq;\]/\

<Table 3.8>Most important reason from PPE and safety facilities

Not following Not restore the
L the regulation Build first, safety facilities No idea how to
D Not PIPE 2 1\
Hision for installing safety next after o wear wear PPE X" value HREEEs
safety facilities dismantling
12 35 25 12 0
Foreman
(14.3) (41.7) (29.8) (14.3) 0.0
5.972 0.113
30 49 70 17 0
Supervisor
(18.1) (29.5) (42.2) (10.2) 0.0
42 84 95 29 0
Total
(16.8) (33.6) (38) (11.6) 0.0

* p<.0b, ** p<.O1, **x p<.001
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<Table 3.9>Person who shall do safety activity pushfully for preventing injuries
Safet
Site manager of Supervisor of aety rrflanager )
0
Division prime/sub prime/sub i Foreman X P
prime/sub value value
contractor contractor
contractor
7 19 13 45
Foreman
(8.3) (22.6) (15.5) (53.6)
5.651 0.130
Supervis 21 55 25 65
or 12.7) (33.1) (15.1) (39.2)
28 74 38 110
Total
11.2) (29.6) (15.2) (44)

* p<.0b, ** p<.O1, #*x p<.001
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<Table 3.10>Managing unsafe action and unsafe conditions for working area

Site manager of Supervisor of Safety manager )
Division prime/sub prime/sub of prime/sub Foraman X P
value value
contractor contractor contractor
5 11 9 59
Foreman
) (13.1) (10.7) (70.2) 1
11.291 O'S* 0
Supervis 15 44 27 80
or ©) (26.5) (16.3) (48.2)
20 55 36 139
Total
@® (22) (14.4) (55.6)

* p<.0b, *+ p<.O1, #++ p<.001
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