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A Study on Improvement of Cargo Handling
Safety Management using AHP

Lee, Wang Hee

Department of Shipping Management
Graduate School of Korea Maritime and Ocean University

Abstract

This study aims to draw priorities and importance of things to be improved at
the moment to raise the sense of safety of harbor cargo workers at Busan
Port, in order to prevent safety accidents during cargo working and improve

safety management.

For these purposes, this study conducted literature analysis of previous studies
on harbor safety, through precedent studies of safety management objects and
safety fields such as harbor facilities, harbor dangerous articles, harbor safety,

ship liners and harbor cargo working.

In addition, to draw factors, this study applied 4M industrial accident factors
through container terminal safety managers, port trade unions, harbor cargo
workers, interviews of port trade union members and precedent studies on
harbor cargo safety management and industrial accidents; then, it extracted 16

subfactors under 4 representative factors.
As for the spacial range, Jaseongdae Container Terminal of Busan North Port,

Gamman Container Terminal, Sinseondae Container Terminal and Busan New por

- Vil -
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t were included as targets; as for the duty, this study was conducted targeting

container terminal cargo workers and safety managers.

To draw priorities and importance to improve safety management of Busan
Port cargo workers, analytic hierarchy process(AHP), which was put forth by
Thomas L. Saaty in 1970s was used for analysis. AHP is the decision making
method that stratifies evaluation factors and draws priorities by  measuring

relative importance among evaluation items.

Objects of analysis were classified according to detailed duties into checker,
Q. C/T. . C/Y. T/Y. F(duty of running equipment), foreman, reefer, center

and others; AHP analysis was carried out through the survey of cargo workers.
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Navisel A& #Hx<] #2535 =Y EHuldo] =YH 1993dFE 2014d 74 &
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SolA 948 =T e ¢y Q) AeIE FRET D

o
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2= Al A
o] Jlon, F= Eﬂﬁﬁc} SolA &gx 3 Qo

4) S. Sampath, L. Ramos, ‘Trends in Terminal Automation’ , Navisworld 2015
5) P. Avery, ‘The Automated Terminal Equipment’ , Navisworld 2015
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2.5.2 AWstg e E4

Afstel e Badue gRbgAsl Ad, BY 2 AW gAY By =9
5o BA ZolA AFHD @FAT PP 4 BT S FoAst, 1 99
sl Bad ZEAS AYETE SHAYAT PRI Hse] Fat du
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Table 3-5 9=W A< kst Az HE 3
=]

sl st A A g ¢ = = 9
= O T [ H e em | a9 @ | A e e
2002 21,603 10,958 50.7 10,645 49.3
2003 22,527 11,679 51.8 10,848 48.2
2004 23,063 12,260 53.2 10,803 46.8
2005 23,824 13,213 55.5 10,611 44.5
2006 23,875 14,640 61.3 9,235 38.7
2007 22,014 14,978 68.0 7,036 32.0
2008 20,783 14,035 67.5 6,748 32.5
2009 19,310 13,028 67.5 6,282 32.5
2010 18,505 12,413 67.1 6,092 32.9
2011 18,682 12,571 67.3 6,111 32.7
2012 18,650 12,584 67.5 6,066 32.5
2013 17,834 11,724 65.7 6,110 34.3
2014 17,912 11,836 66.1 6,076 33.9
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AGdAGE 19959 1457) 914 2014'@ 391702 F v o) Z718tR AT, 222
e 19953 28,584 ol A 2014\d 17,9129 o2 3] ZHA3kAt

Table 3-7 A= 222 & 9 A=A 5 W Fo)

'95 '96 ‘97 ‘98 ‘99 ‘00 01 ‘02 ‘03 04

T2
AL A 145 155 161 167 182 227 263 274 280 283
SESRIES
A=) 474,896/520,999|557,132|519,882|528,610/506,751|510,422|524,208|535,628 565,509
S2EAG
(1) 28,584 | 28,615 | 26,437 | 23,544 | 21,938 | 23,191 | 22,767 | 21,603 | 22,527 | 23,063
[e]
AEAAT
(1) 753 694 530 419 421 433 359 402 361 303
[e]
W=
05 06 07 08 09 10 ‘11 12 ‘13 ‘14
T2
A5 297 319 341 360 369 369 388 379 388 391
sre ]
A=) 562,148|589,492(626,884646,697|462,843|532,166|579,837|582,999|580,675|608,786
SEA G
(1) 23,824 | 23,875 | 21,961 | 20,783 | 19,313 | 18,513 | 18,771 | 18,695 | 17,834 | 17,912
[e]
A 3l AF <
L (L;T 294 279 255 271 178 182 183 137 124 130
[e]

2% AEUEFHS, [FstgAssA 2 AL, 1995-2015

Aol mE A EAGEFA)NE 1994d 41,6007 oA 2013
22,7250t do® HA|Hom fHadss FAE Hola vk 2006 dFH AAlA &

Ade THastr] At 2009l = 29,4159 9F o= 20061 thH] oF 1.58) %

rp

~

AgHAom o= HdthH] 350 7H7.2%)
Zx

2 FA e 22,725M 0 YO E A

o
)
P
ok
R
K
»
r—i
i)
b
>
filo
5=l
ot
)
ol —
2
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‘94 ‘95 ‘96 ‘97 ‘98 ‘99 ‘00 ‘01 ‘02 ‘03

41,600 | 35,315 | 33,405 | 35,445 | 40,675 | 35,690 | 28,510 | 35,310 | 43,405 | 39,270

A BAGS | 8,320 | 7,063 | 6,681 | 7,089 | 8,135 | 7,138 | 5,702 | 7,062 | 8,681 | 7,854

A H16) | 33,280 | 28,252 | 26,724 | 28,356 | 32,540 | 28,552 | 22,808 | 28,248 | 34,724 | 31,416

=
- ‘04 ‘05 ‘06 07 08 09 ‘10 11 12 13
i
A E4
= o 41,385 | 39,370 | 44,300 | 38,110 | 40,630 | 29,415 | 29,390 | 30,125 | 24,475 | 22,725
T 1

A RAGS | 8,277 | 7,874 18,860 | 7,622 | 8,126 | 5,883 | 5,878 | 6,025 | 4,895 | 4,545

&Y | 33,108 | 31,496 | 35,440 | 30,488 | 32,504 | 23,532 | 23,512 | 24,100 | 19,580 | 18,180
28 A=PRtERE, (st aAsEA 2 Al 1994~2015

27170 we gt A £E AHuD, B v Asdsrs P
8 zrastol kAW 19969 RE 20149714 24717ko] 109 o dl 24 W&ol
AA A 5 F 4 =A YEtT Ao,

20149 2471700 109 o] ge] &7k AA AN 46.9%, 5~109 2&A7
5% AA 5% RES Aol Azl ol 2180l AokAn, Y
B SRS} Folyol met AwHAl B gAe] o3 el Aolst 1 YR
oF A7) BEAC] hF HA o4 wH7F axEch

¢

EW 109 o4 B 2&A AN A5

- RARGT + 4 X AR
Ao = sl Bae] elsted APEANIARYT A g 4 A%

- 27_
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Table 3-9 &<7|3Hd

ntst e A s AF=(1996 - 2014)

Rl
T B 19 vl 1-34 3-5d 5-10d | 10d o4
1996 7 55 94 188 280
1997 30 72 49 147 232
1998 30 60 66 98 165
1999 40 65 60 95 161
2000 35 61 72 89 176
2001 39 66 64 55 135
2002 54 64 48 69 167
2003 13 63 62 74 119
2004 30 72 50 52 93
2005 27 67 43 69 88
2006 28 38 63 64 86
2007 37 38 51 55 74
2008 83 52 30 47 59
2009 30 52 21 30 15
2010 2 33 35 34 54
2011 30 18 44 44 47
2012 29 17 22 29 40
2013 31 13 15 29 36
2014 13 17 11 28 61

A8 AR EREI, (IRt A A 2 AT, 1996~2015
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3.8 FA% FutstAA AR

38.1 2uat gukste A5 AR BA

et 20149 Fatste Asiabes A 19, 44 269 Al 278 o= A
doinl 29.6%7F S7HstA T AsiA A FolE Hi 2011 o] F fashks FAE
Hou 01495 O S7ksks Eage Holal .

Table 3-10 F4+3F AxE Fuhety Al Fo
|
_— 07 08 09 '10 11 12 13 14
A 76 62 24 35 24 21 21 27

bR 2 4 1 1 7 - 1 1

G S 74 58 23 34 24 21 20 26
A A YREFHI, [T A S BA B AR L, 1999~2015

38.2 F4d s94dd, 2R, A A+

st dz, 22As 5 AsiAge Aeust o8 AR EY 2009d9s VEdsE
2 3t A4 10002 & of 2049E s, ZEASE 74, 802 A Ha
A A5 11302 Z7H8H o

Table 3-11 £4+8 58 222 5 2 A5 A3l ol
dJ = , , , , ,
N 07 08 09 10 11 12 13 14
5 A A 90,567 73,930 30,616 26,767 24,820 23,979 23,746 22,803
HE) (100) (82) (100) 87 81D (78) (78) (74)
i 8,441 5,847 5,752 5,614 5,336 5,301 4,424 4,616
) (108) (75) (100) (98) 93) 92) an (80)
A | A= 76 62 24 35 24 21 21 27
() (107) 87 (100) (146) (100) (88) (88) (113)
A5 S UERES, [dustgdAssA 2 A, 1999~2015
- 29 -
r— p’ o
Collection @ kmou



3.8.3 FA% S&7IZME Idstg A A

Z7F 51.9%E AAska =l

7F 1 Ao ol A7 2%

2

_L

ol A Al ARHA g alol o7k QbH el A
Aol gk kAol 4 7 Hasi.

222 A AEAA - Ao, T ZAPEA ] FAHL Fol Ao dlo]

Ha Aok webA AEAQ] AR SS T3 b e, A kAol tig w

23k, 2zl

it

tlo

o
=

Table 3-12 44 471308 akakea)sl 24 012004 - 2015%)

o H
T & 1d wgt 1-34d 3-54 5-10d 10 o]
2004 15 28 25 17 9
2005 9 17 16 24 21
2006 6 15 24 18 8
2007 11 10 23 22 10
2011 14 B 2 2 6
2012 9 2 1 3 6
2013 9 2 3 4 3
2014 - 9 4 7 7

2% FYERHS, (st SA 2 AL, 2004~2015

3.8.4 BAE} Az718 &alsl o A & A4

2014 ANZPE=EE 12~17A] Abel7}F 48.1%, 7~12A4] Abol7} 29.6% o2 71

=< HE<s Fska ok

_30_
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Table 3-13 F4Hak AZE @rbst A s At 0](2004 - 2015'F)

o H

T & 7 - 124 12 - 174 17- 224 22 - 034 03 - 074
2004 19 20 34 13 8
2005 25 27 18 10 7
2006 17 11 21 12 10
2007 13 23 23 13

2011 7 8 6 2

2012 7 10 2 2 -
2013 9 10 1 1 -
2014 8 13 4 2 -

2% A=AtE R, [IstAs)EA 5 Akl 2004~2015

014 SHEWE WEE 481%, AA 185% w02 Jeh}w gewg o 3tE
Aelagol o g 2si7h 8 s,

Table 3-14 F4t&t st=d Ajsfinl& F0](2004 - 2015'3)

- e 2004 | 2005 | 2006 | 2007 | 2011 | 2012 | 2013 | 2014
Atg - - - - - - - -
a= 7 7 4 6 2 - - -
=W 8 18 6 9 4 3 2 5
k| 1 - 1 1 - 3 - -
st 25 10 15 17 2 1 4 1
Ha 3 - 1 - - - - -
Y 13 6 9 9 - 2 - 1
A= 16 5 10 12 - - - -

ZAgoy 9 19 11 5 3 2 2 2

ds2 11 10 13 14 7 5 6 13

71} 1 12 1 3 6 5 7 5
At SAFUEFFES], TEUAAGEA L Alela, 2004~2015
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38.6 4% 9AE FUsY AR5

A4 WAME BE Pas HF elx guls o] BATIHOR 4L

Sesti dors Aulalel 45 AAAse 45%F X5 9

G, AP, HE L APo] THH] HAAo] o]FIAL Yt obH, Ay
). )

2} - AR o) e A} wo] BAF T Q)

_E
u
alle
o
fru
9‘1',

Table 3-15 F4ta GAE Frtsty Asfzba F0](2004 - 20153)

T 2004 2005 2006 2007 2011 2012 2013 2014

Ay 37 63 17 19 11 11 15 15

Mz - - - - - - - 3

232 16 3 13 11 1 - - 1
o - wA | - ~ [ 1 z - - -
A} - Bkxap 14 4 11 3 4 3 1 3

oFA 9 6 7 11 — 2 2 1
d-E3 13 7 9 14 y - - -

71 e} 5 4 14 17 8 5 3 4

AR . HaGAET @, [ FHIGANEA 3 A, 2004-2015
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]_

9

2014

A4l 9%

_1

A
2013

B

2012

2011

ted A A= F0](2004 - 20153)

2007

7bheH st= 18.8%, AAl= 13.5%,

2006

=
T

2005

2004

S 2 9

2=
U

EHZ = AA AR
Table 3-16 H4+

|

e}
v

387 $4% Z1ABE YR A A5
_'?L

7 818%

]

7

[e=]
3

N
o e[

N =

o e e

N ||| |oo| o
< | N e | o
Sl | |m|—|~] o
0|1 |;m|o|o|lo| =
= = | TS
X0 E,_ pry ‘wwo E,_ q

— | K|~ | BT

o= Mo | ™ | Br e
o | ®° 7o |

11

A, 2004~2015
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10

_33_

23 16

11
16
9

A

——IZHE
271715

s




3.8.8 74 FEHE Aul&

By g Y Avle el B WAt AT 27k A ol A

A BUZI 717 ol B A ek 328 ol F A4dg AN ol

T RN FH A A A AT BE D HER AARD $2E AL 2
I:

A A g g AFAA ] FPol Basiot,

Table 3-17 F-4+a Fed Asinl & F0](2004 - 2015'3)

T 2004 2005 2006 2007 2011 2012 2013 2014
= 6 10 8 7 4 1 1 3
A= 6 21 6 3 3 3 4 5
= 9 12 10 6 4 7 8
o3t 7 8 4 7 - 1 1 1
H] 2f 3 5 1 2 - 2 - -
=9 12 8 7 5 - - - -
32 1 13 7 1 4 6 2 6
o 1 - - - - - - -
3 52 30 8 17 18 2 - - 2
A= 19 4 9 20 2 1 4 1
7€} - 2 - 3 3 3 2 1

2% FFRE RS, [FstgAs)sA 2 A, 2004~2015
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A 4 & AHP £4
41 AHP9] 718 9 &F

4.1.1 AHP9] 718

AHPE 19713 Sattyol <& AF" Ao zZH, B3h43 AFsto|r}
F& Q=2 = o 2xole AEANH oY, o] WS AL B oA

oA Bo Axdde 42e G Aol Fe oAdg W shtelth

AHPE AH&sty ZAIE sidstr] fsid= »A, =49 2
771 - d(A)]E o] AR B, AST2E e 183 HAF5E
st F7h71EE P BdRlwsiA I F_EE ekl 4 HrEEo] theke] o
ARFE Abolel AthulalE & I HIFAE TR

O %, HIFER visted 7 giARbe] £ WUHAE AAsith. AHP+= 11 87t
FAG oA FEAQ BBl E sk Zo] 1 SAolth I A AF7tA =P sle)
ke xgati}s}ﬂ AENE BAES sAE F A He Aotk 11 FAHA %
hHlwPE S T Saaty’ s matrixgt H27]% 3ok olet ##Hd AHPE the9 3
WA GAE AX = 7ol

AR, A AFstelty. AA A& ASTEE Balga. & AT HGS
chel 247 A, HFH3E(Goaolwt. AFe FXHE BrH7IEelH, oA

Aol o3 BAEY F&EUAT ASHAG. o AFe FE AHEA B
oLk 7 A W M 2kl FE Aulae BHAMTE)Y Sl AL
BAZ ge] tiAlgtol slo) 2 AlRel 2497} Be10014)t B AE A
MEEg o gatel, B A9 IFOR Bastel ASE s S UA PHel
Sick. vkt e 2 AFe AsHAFol WAL Fu, @ AW YR wAE
WE F E Bl WgEol vz el fue wAs, dAzAY ASTE
& 7434 |k

A, 249 A4dulug 2% 4ot 7 ddel 24 e FRE WAL
Ak ol SAt] WA, oW @ el Y= 84 b Hpaing olFo 1 9
go] Qb BALLE FrIECR sol AU YUHIE Wk olm Table
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4-1 o Yety A= FAE 7 3380 A= 2, 4, 6, 85 AHHE ARERITL
A7 A Hlmetel S nel AS, JAAAAE nh-1)2He AtunE & 5A
Hot o3 Auinin e AAE 7, 4 HEY 84 I FREE AXET. &
S Aunae] A3E PE= Fdsta, T o TFHA ol 1‘41%‘3}% IFHEE T F
8571 "o FA, B50n-D2) Btz BoiHlae] (FrDddde] daidA
<~C. L : consistency index)= A4F¥ T}

Table 4-1 #th¥] u %]

A= 3 A
1 FYsAl(equal) FLIHEE A5 H)
3 ol 3 Zo] 2F Tl(moderately) FQ3I(EE A5 %)
5 ol 3 Zo] 7sHAGstrongly) FLREF(EE A5 H)
7 o= 3} Zo] w|-$ 7&}A|(very strongly) FQ3HEE A5 )
9 o] 3} Zo| ZthA o F(extremely) FQINEE A5 H)
2, 4, 6, 8 | %l FAEY T HAAE B, 25 “FUA o ‘F=F Ul o FHA)

AR, SHE@ERES] Aot aze) Atumet F2E AR T3
Ao aro FRES AFFE) W WA B AL 24 AL PHERT
ThID)

5
N

O

Start
v

|
|
|
ol Z e o
|
_|

¥
ol
.
[ no ] C.1o| 74t
¥
CL=z01
] ves
EEEEEEEECEETEE
¥
FeTol 0 2 o)
eMeg 2F
¥
I = |

Fig. 4-1 AHP] 213 424]

17) 71 Alef ool x - @ @oF Bl7be, TR o APAAZIY AHPL |, (3&=3, 2012), pp.6-7,
pp.15~17.
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4.1.2 AHP¢] &34

A Z2d =d AHP=
AEAel Aed 7 Atk

347

o
ko
b
i
f
o
o
o
&
Lo
N
&
o
2
2
K
rH
gg

AR, Agol Z7HAAL e FHEolu (o] WtFgE ¢ AEF Edo] REo|A

At
T WA, g 542 A 1HE 5 vk

Al AR, e 38

rulo

Waks ARE 5 Yok
ol aAl, AR AL RS A8 & Sl
39

o] 470¢] EAo ol& AHP= AAEAU 74
o} A%, BEAAE, F=EA, FABA, QIAH ), ZEAEAAY ZTEZFEQ AH
AAAA, T=AAE Fo| thekdk o AFA A o)1 QIT}18)

Level O =25
I
Level 1 FI|E FI|&= —
[ \ \ \ \ |
Level 2 EEEEREEEE N EEE R EEEE
.
:
‘ \ ‘ | \ | | | [ [ | [ |
Level 3 [ oher (oot ] — [oier | [mer] - [oe ] [mer] — [orer] [mer]

Fig. 4-2 AS7=3}

18) 7]1:=AJEE oflojx - @ 2o B7Ee, T =2 A2 7Y AHPL |, (J&E3, 2012), p.15.
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)

179 %5H 20163 109 28U74A] 129

T3ty C. R.(Consistency Ratio)7} 0.1 Z=33}= ZAZX|(missing veriable)7} U

-

Table 4-10

i

=
w Ol o
el =
O
i
W =
F R| -
~Zll ©
O
=
il I
o >
S
I e
S
= | S
—
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442 A& & 2%

S8 Ans WA B2 Aue] $HURIY ATEANH BEE Fopus] 919
NSRS HASET HESHAY ATEASH 54 4vRw 50007} 534
o2 525%, 40017} 312 30.7%, 30th7} 139 o2 12.9%, 20017 4HOo 2 4%9]
&g Holm gtk A F 5007t 7bE gkor, ol FuEeclEel U
13AEUeS ¢ & Aok

e nFolshsl 619 60.4%2 71 We WES AASAL HEAE 3290
2 317 4,4 MEe Hel 1Folde} gEAI FE oJRL USS U F AUtk 2
S5 109 ool 84Wos 832%9 714 Be MES AXHm glom, 59
ol 10 wlvte] 12902 11.9%, 3d ol4 513 wiwke] 2EAE 4.0%, 33 wgHe
1B o2 1%e] W&S X3 ek

S 4509 o] Ato] 46 o7 7R oo 455%<9] B &E x}XA|
3 Qo AR 2= Q/C, TIC, Y/T, Y/FY Au|RAo] 54 o= 717 werom, 53.5%9
H &S Ho g2zl giisidgdule] d#go] me =55 & 5 o

FrtstA s 3Pz A2 SHA 1019 T 37%] st A T A
o}
H
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Table 4-11 S&7e] ATFEATH 54

S W =) Hl52-8(%)

A 101 100.0
20T 4 4.0
30tH 13 12.9

Sk
40tH 31 30.7
50 53 52.5
T =03} 61 60.4
o) &) 8t 3 3.0

sty
& 32 31.7
gt ol 5 5.0
3 o]l 1 1.0
34 oA 53wk 4 4.0

o&d

5 o)A 10w =k 12 11.9
103 o]/ 84 83.2
150m] 2t 0 0.0
9 W7 150~300%k ] gk 17 16.8
&5 300~450 m%F 33 37.6
4500174 46 45.5
Checker(Xl s, 1)) 24 23.8
Q/C, TIC, YIT, Y/F(Zn]) 54 53.5
Foreman(Z) 13 12.9

EAR
Reefer(\§ =) 2 2.0
Center(Al &) 3 3.0
71 e} 5 5.0
d= 37 36.6

A&l FodA g

= 64 63.4
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443 ASE F8=E H7}

AAJeA HoFe A, F7HAE SHol 3o =

olo
A

27 80(Facton)¥  Hofoll oigk d#Ad 2 HAEAol ESFEF
L(Consistency Index)&= 2A vew, C. L7} 0.10]o|H SHAe] A&
Atz Eoh oekA C. L(Consistency Index)7} 0.1 o]&told A#AAE 1%

£ ke AL on@rh

AHP 7oA dado] Ao AFA gro AAHA 9&E s17] ol
AP S ASE ot da, olE fd d#A A 4(Consistencylndex : CDE F2+
$] A4Random Index : RD22Z & L34 HlE&(ConsistencyRatio : CR)-E A 4k3}
o AAsA T F42 D I Z2H2 749 A4 (Random Index)?4+= Thomas L.
Saaty7} AAG S wsith

i
&
o,
=
o
Q
)
Il

B AFollAe el B oAFaQE 7 471 ol the AiHlas AAIsH
Aar, 3gE 137F9 AEA 7hd CRCO.1 <1 36FE A9 g 10175 A4

of o] &3ttt

22) 28] A %Random IndexRDE B A5,90e] A5 749 oA AFeis
@ e AU FHE XA S d5He Qoo £8 BT

23) SocialScience Research Review, KyungsungUniversity Vol.29, No.2, p.4.

24) Relative measurement and its generalization in decision making why pairwise comparisons
are central in Mathematics for the measurement of intagible factors the Analytic
Hierarchy/Network  Process(Journal Serie = Matematicas(RACSAM), Vol.  102(2), 2008,
pp.251-318))

et

o 54

At
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Table 4-12 F#+2¢] A 4~(Random Index)

Order 1 2 3 4 5 6 7
RI 0 0 0.52 0.89 1.11 1.25 1.35

Order 8 9 10 11 12 13 14
RI 1.4 1.45 1.49 1.52 1.54 1.56 1.58

4431 d88%9 FLE

Hargk Aol RE ket FAA Checker(AZ <, d), Q/C, T/C, Y/T, YIF
(%H]), Foreman(%1), Reefer(*d %), Center(ﬂEi) %% I‘JVJQE ZARE AR S-S
S A3}, Table 4-13 & o] F4ka) gnbstebd el /dS 93 tisE el
TLE=  UAH2210.5607), A L2100.2979), FE]H21(0.0902), AH|HLQl

0.0512) =22 =& Ut

Table 4-13 tjxx 8219 Fud T8%
thE a2l 7Vs A A BRIt o #2481 &(CR)
A9l 0.5607 1
Au) A 99l .0512 4
il 0.05 0.0524
T H a8l 0.0902 3
e R oK) 0.2979 2
= g2l 0.5607
AHHa 512
2= 0.0902
TeHad 0.2979
;] 0I1 olz ol.s 0|.4 ols 0.6
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xecle] dAH AE Z¥ C. L(Consistency Index)= 0.0466, C.R.(Consistency
Ratio)& 0.0524 ©.2 0.1 °]3t2 HEH @A/} dBAE 7R HIHeR eSS
& At

Table 4-14 3319 AL HE

T A 3k

Amax ~ N 0.1400

a 0.0466
RI 0.89

CR 0.0524
Consistency(No or Yes) Yes

4432 QA7 819 F8E

olx g oloAde] MEQQ ZFQEE Table 4-159F o] orA3 &% 22H0.4576),
FAAE2H0.3221), B9 A 217 #A1(0.1439), SA1A L AHAF =H(0.0764)

kA A B AREagle] 2¢9 FAER HriHdeH, 3197
Aol AFEEY oF - Oy FF - AQIEC vt sdFAAe AHE
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Table 4-15 1A 219 Hhd F8%

EELT VA A% A% 2.e) VA A% S244<9)
3] 04_‘3 =1
=las =
0.1439 3
AZHA
dAD
meo PRSI 0.4576 1
MRS 0.5607 bl
0.3221 2
A M 52
IS
A2 2
um = 0.0764 4
EEERRE 01439
UHY FEET 04576
FHSH XpAI S5 03221
SHE R PUH =W 0764
o 0.1 0.2 03 0.4 0.5

AA e A HE A C. L(Consistency Index)= 0.0690, C.R.(Consistency
Ratio)& 0.0776 2.2 0.1 o|3t2 HAEHo] SRFA7} AAE 7ML HrlskgTh

Table 4-16 & 821e] dAH AE

T % A 3k
Amax ~ 1 0.2071
d 0.0690
RI 0.89
CR 0.0776
Consistency(No or Yes) Yes
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4433 A¥F Q89 FLE

e QoA MEQQ FQTE= Table 4-173 o] A 2 Au|ed L&+
H7(0.4158), B3 2 wEAx](0.3315), 2 27481(0.1380), £ 2 oj9)A+
2 FH(0.1147) £ =53}

_‘>~_l‘
o
°9~’
)
9‘1"

i/
o?i
R
1o
re
ry
ox
o
=2
—o
i
alfe
tlo
e
+
¥
K
ot

o
9‘1"

2
2

Q
1o

u

2,

%
=

E3la] o]Zo]Rt} o]yl Hy} A= s Ane A
= = = =2

Table 4-17 A¥]& 819 i3 T8 &

8l 7} A4 3 A2 2l V=) A 3} © x40
e 0.114 4
1147
o) 3] A A 3k
HEFed o
g = 0.3315 2
AP A Q9] %}Ezo]' ]
dn1F <l 0.0512 A =
et & 0.4158 1
A4
2 F SR 0.1380 3

04158

0.5
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Auldaclel d3d HE Ay C. I1(Consistency Index)=  0.0580,
C.R.(Consistency Ratio)& 0.0657 ©.& 0.1 o]5l2 AEHO @A} 4BAE 71A

1 BEee ¢ 4 Atk

Table 4-18 AH| 4 8219 dAAE AE
T A 3k
Amax — 1 0.1756
a 0.0585
RI 0.89
CR 0.0657
Consistency(No or Yes) Yes
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4434 #YFH LYY FLE
A HaRloA AR F8E+ Table 4-19 ¢ o] b n50.5568), 2+
57 2(0.2842), Aol wh& wix](0.0799), Hd &2 AA0.079]) &2 ==FHUT

BeH 2919 ARRY F ARG 291 FREI AR B Ao HlE
AT, FUE o UH(e - DTLEHHZ DETE B, FUSHIAL D 593

ol
H 5 &FFA7E A= Adolste] AAA dHuFe] ofEe Aol vrFHE A3
(]

Table 4-19 #ejA 8l Hd Fo=

ELQ 7tEA A7 LR CR 7tE A A7 A
A AT AA 0.0791 4
2o wlwd 0.2842 2
#eA el 0.0902
FH S 0.5568 1
A% °ﬂ_ e 0.0799 3
Hjj ]
crEE2] H A 0791
T oY D.2842
T ImE= 0.5668
0] I B 0799
(I) OI.:I olz 0.3 0.4 0.5 0.6
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#FeAeclel oA HE A} C. I(Consistency Index)=  0.0675,
C.R.(Consistency Ratio)= 0.0759 Z 0.1 o]slZ2 HEFHY SEA/} AL E 7R

Bl S-S & 4 AUk

Table 4-20 #2]& e 48 HE

T Az 3%

Amax — 1 0.2026

a 0.0675
RI 0.89

CR 0.0759
Consistency(No or Yes) Yes
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4435 FHFH LYY FLE

g H aglol e AEagl FR5E Table 4-21 3 o] #AYAA F A5
2 24=(0.6153), 2F2H73(0.2580), AAR B A 774(0.0873), kBl AAIEA|
0.0394) o2 =&= Yo

e el AFed T AdAY T Asds 2 AE 2l Fa=UF M
e Zo® =EHAY AdAA F AsdE B A5e Ad - 45N Adsd
2 A5E gete ZoE Ao A9 g @A kst dAA s A
o] 44.5%%5 At Yow, tkozE ndAy, gAY FHo] AAHA
.

Table 4-21 ZHA 8%le] A5 Fax
EELK VA A REX-LI A A% S21229]
2 i 8
0.0873 3
CR A
2d4d 5
W 2 simngl 0.6153 1
Zed A acl 0.2979 A=
2] 873 0.2580 2
w 0.0394 4
A EA '

0.6153

0 01 02 03 04 05 08 07
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A eclel A HE A} C. I(Consistency Index)= 0.0667,
C.R.(Consistency Ratio)= 0.0749 2 0.1 o]slZ2 HEFHY SEA/} AL E 7R

Brlade ¢ ¢+ Atk

Table 4-22 244 8219 A4y T8 =
T % A gk
Amax — 1 0.2000
a 0.0667
RI 0.89
CR 0.0749
Consistency(No or Yes) Yes
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AAY BF D A BYOE ETPHPL, Aol we BeoURT Furste
FAA B ARABAAE PO ATE AYSHAT

ZAES A& 4, AH(Checker), ABIZ2(Q/C, T/C, Y/T, Y/F), % (Foreman),
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2. =&

Chin-Shan Lu, Chung-Shan Yang, 2010. Safety leadership and safety behavior in
container terminal operations. International Journal of Safety Science, Vol.48,
pp.123—134.

Florio A.E, Alles.W.F, & Stafford.G.T, Safety Education, 4th ed, New York.

Gilmer B.Von Haller, Industrial Psychology, 2nd ed, Tokyo, Mcgraw-Hill, Kogakusha,
1966, p.255, pp.193-214.

P. Avery, ‘The Automated Terminal Equipment’ , Navisworld 2015.

Relative measurement and its generalization in decision making why pairwise
comparisons are central in Mathematics for the measurement of intagible factors
the Analytic Hierarchy/Network Process(Journal Serie Matematicas(RACSAM), Vol.
102(2), 2008, pp.251-318))

S. Sampath, L. Ramos, ‘Trends in Terminal Automation’ , Navisworld 2015.

SAFETY CHECKLIST FOR STEVEDORES AND VESSELS AT JURONG PORT(To be
completed by the vessel” s Master & Stevedore)

Schultz D.P, Psychology and Industry Today, 2nd ed, New York, Macmillan
Publishing Co 1978, pp.47-48.
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