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Abstract : This study aims at newly constructing and evaluating performance of the stevedoring equipment systems in terminals. The
stevedoring equipments used in conventional terminals are insufficient in flexibility in their functions or design structure, and most of
the stevedoring systems based on such equipments have conventional design, therefore, limited in improving the productivity of terminals
both in performance and functionality. The stevedoring equipment systems in terminals, in general, can be subdivided into 4 subsystems
of quay, transportation, yvard, and gate system, which carry out loading and unloading works with proper facilities and equipments. In
this study, a design of next generation stevedoring equipment system comprised of various stevedoring equipments which have superior
performance and functionalities to the conventional equipments was proposed, and its performance was evaluated.
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Fig. 1 Stevedoring system of conventional container terminal
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Table 1 Comparison of yard equipments by means of storage

capacity
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Table 2 Average service time of external road truck at gate
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Fig. 5 Arrival pattern of external road truck at terminal
(Hutchison Busan Container Terminal, 2005)
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Table 5 RTGC vs RMGC specification and performance
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Table 6 Comparison of horizontal and vertical yard layout
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Fig. 9 Design alternatives of yard layout at container terminal
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Table 9 Simulation result for next generation stevedoring system at container terminal (unit: lifts/hour)
R Single Dual Double Supertainer
oA Ax RMGC 14 RMGC 24 RMGC 1} RMGC 2t} RMGC 19 RMGC 2¢H RMGC 1%} RMGC 24
e B IR T B T o B A T B RS o B O I O R B B B B B
AGV 263 ) 282 )36 ) BT | BT | B3 | 1 | H1 ) B9 | B4 | 26 | 404 | B8 | 233 | 326 | 06
¢/C3 3d SHC 408 | 284 | 425 | ol4 | 412 283 | 427 | %06 | 414 | 282 | 427 | 560 | 416 | B1 429 | 570
ALV 41 | 283 | 429 | 516 | 418 | 288 | 431 | 567 | 417 | 281 | 432 | 580 | 417 | 290 | 433 | 578
AGV 320 | 24 | 405 | H0 | 325 | 52 | 48 | 471 | 329 | B5 | 427 | 87 | B2 | BH | 426 | L5
C/C% 44 SHC 463 | 295 | 518 | 521 | 463 | 292 | 568 | 588 | 462 | 27 | 69 | 633 | 461 | 23 | %68 | 620
ALV 43 206 | 521 520 | 461 289 | 571 589 | 467 | 292 | 5716 | 615 | 464 | 295 | 515 | 636
AGV 361 | 270 | 476 | 492 | 362 | 277 | 04 | 531 | 365 | 212 | 521 | B4 | 363 | 216 | 517 | H42
C/C% 59 SHC 468 | 304 | 522 | 521 | 474 | 295 | 610 | 598 | 469 | 06 | 702 | 664 | 468 | 299 | 01 | 639
ALV 473 | 308 | 522 | 521 | 478 | 298 | 610 | 600 | 481 | 302 | 7.7 | 634 | 80 [ W7 [ 716 | 649
AGV 395 | V1 | 5L7 [ 513 | B8} B0 [ 5791 %63 1 4011 280 ) 09 | 583 ] 404 | 281} 608 | RO
C/C% 64 SHC 477 | 06 | 522 | 522 | 478 | 300 | 610 | 607 | 486 | 308 | 827 | 660 | 484 | 296 | 80 | 664
ALV 474 1 309 | 522 | 521 | 478 | 098 | 610 | 602 | 488 | 04 | 848 | 672 | 478 | 301 | Y41 | 671
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Fig. 15 Double type trolley container crane-based

performance
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Fig. 16 Supertainer type container crane-based performance
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Table 10 Strategies
stevedoring system of container terminal

for

developing  next

generation

MR FEN~D TC 393
T aw [ 5w | a% (RG] A | WAe] $9e
g | Single | YI/AGV 59 IWEEl 54 362 -
T
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B3| Dl [SHOALV| 39 [2wEs| 34 | &6 |5
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@A 5 | Double | SHC/ALV | 39 2‘“/5‘% 42 5.0 60.0%p




A, e Elmde giERe AZEEYY C/CH YT
2 o|$Au R AMEEY, ol=dl= X P RTGC 3
2 243 stgAlaglo] dnkalEo] irh o3 oA elA
£ stEA|xgle] HEYE At gulde] A4dE
7171 $1& thg ©AS] APEere 7]E9 b I ofmAx
UL o] FA TS At
oldl = 71E& YT/AGVE
SHC #ul2 i3t Aol "t o] AS 71& C/Ce A
o] 36.2/0/A1zkell A MM E A~ C/C ALt
Qe A H3NE AT 5 ] WEol HuElde] A4l
Z1E0Y] 251%p FFEE T AE ¢ vk & ¢
StAA|=E e JfAdol s ol A HEYE WA of

0

ot i 0 ox

N
—_

ot

C/Cel 37HA £8E, ol%
Bl tito g AAISATh o=l 3
st Al 28l Akl %
& RMGCE A8k o2 A4l 8}1
O eSS 2Asge EAa9E A
9 YTU AGVE o|FAlz8 oz A}
H] 474 $gol Ao AP FEe)
o TAS otEAN g ¢ HQAL
™. ¥td, SHC9 ALVE o|$A| 2
sd ol vi¢ FdsE a) U

o

-lE d

n M &

o

w

an)

o

<

o~

2

Y

2
I

OIS
>
o M

o
-
B

o

e

ol
-

S o o

ﬁd
gl ge:!
N
=

o

do iy
NS
o

2

2 oy
o3t

ww
oli
ol

T

flo 18
ox
s
tio
fz
¥ e
N,

sl
o
fru
rir o

fe 1o Ao

>
i
&
2
2
i e
2 3 2 R oo oot fo {12 B

o r§t
o

10 %
it
tl
fincA
_O|L

- QA
A, =0 Hlge] 4% Ad 00493 AR 5
EqlojERdNE 2 waglel £9Hl gk e, HrY
o SAge AEHoR PN A B

SEREEEE SR
o 2B R HANsd
solop & o Bk ol] & AelA +49 Aeloly ¢
vjdel Agdeld $ARLTG Sy G FF 1
B4 Sdgs e AR AAY Aol Hrlde At
ol f830 B89 Ao JgEn

L
/\(—)1__

7h @A sjojok s, Huld

A A w4 3 A'S]‘—Hﬂo] H 2

o

vl
d
Mo
ret

[1] Davis Rudolft I, C.(2001), "Container-crane Productivit
v : Can it Keep up with Container Ship Size Increase?”,
Port Technology International 14th Edition.

[2] Jordan, M. A, and S. E.(1997), “Super Productive Cranes”,
presented at TOC Europe, Marcelona.

[3] Jordan, M. A., S. E.,(2002), "Quay Crane Productivity”,
presented at TOC Americas, Miami.

[4] Liuy, C. I, Jula, H, K.(2004),
"Automated guided vehicle system for two container yard
layout”, Transportation Research Part C 12, pp.349-368.

[5] Morris, C. A., SE & Patrick E. McCarthy(2001), "The

Liftech

and Vukadinovic,

Impact of Jumbo Cranes on Wharves”,
Consultants Inc.

[6] Saanen, Y. A. and Valkengoed, M. V.(2005), "Comparison
of three automated stacking alternatives by means of
simulation”, Procedings of the 2005 Winter Simulation

Conference, pp.1567-1576.

Ay o 2007d 19 24
AduAAd ;20074 3¥ 299

- 261 -



