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In this article, the specifications of a future container crane for a 18,000 TEU megaship are investigated. After studying the

transitions of containerships through the past half century, the characteristics of the past and current container cranes are outlined,
together with various research trends throughout the world Upon these results, the size and performance of the container crane that will
be used beyond the year 2014 are forecast. Specifically, the structure, trolley and hoist mechanism, control method, outreach, backreach,
rail gage, loading capacity, stability, durability, and others are summarized.
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Table 1 Specifications of container cranes (past and future).

Ist nd 3rd 4th
. . . . future
generation | generation | generation | generation
Year 1960~ 1980 | 1984~1994 | 1994~2003| 2004~2013| 2014~
Ship size Panamax Post Super Post Maersk -
Panamax | Panamax
Rated load B | Over 406 | 406~508 | 50~60 | 60~75
(long ton)

Outreach (m) ) BH~47 | 48~55 65 0~75
Span (m) 16~30 0 30 3048 40
Lift (m) 21~28 32 4~36 0 50

Hoist speed | 5355 55 60~75 | 90~180 | 200~300

(mpm)
Trolley speed | 1150 | 180~210 | 180~210 | 240~300 | 300~400
(mpm)
Weight of | 455250 | 900~1000 | 950~1250 |1100~1450{ 1550~ 1850
crane {(ton)
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Fig. 1 The conventional A frame container cranes
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3.1 The Conventional A~frame Crane
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3.2 Dual-Hoist Singte~-Troliey Crane
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3.3 Dual-Hoist Elevating Platform Crane
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3.4 Dual-Hoist Elevating Girder Crane
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Fig. 2 An clevating girder crane (Virginia Port).
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Fig. 4 A two-trolley elevator conveyor system (CIIPMS).

3.5 Dual-Hoist and Dual-Trolley Crane
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3.6 Two Trolley Elevator Conveyor System

Fig. 4% two-trolley-elevator-conveyor-system Yt}
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Table 2 Performance characteristics of container cranes.
Backreach | Outreach Development
Technology | Moves/hr (m) (m) Cycle mode status
Conventional 0~F 20 13548 Single and | Currently in
crane double use
Dual -hoist Currently i
single-trolley | 30~55 20 45~5 | Single ngey "
crane )
Dual-hoist Currently i
elevating-platfor| 30~55 20 45~55 | Single ym
m crane use
Dual-hoist Single and
elevating-girder | 30~40 20 45~55 double Design stage
crane
Dual-hoist C dy i
dual-trolley | 50~70 20 45~55 | Single mﬁ;‘ey m
crane
Two-trolley .
elevator-convey | 70~95 20 45~-55 Single and Design stage
double
or system
Megacranes 40~50 25 55~60 Single and | Currently in
double use
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Fig. 10 A dual-hoist and triple-trolley crane.

4.6 Two Trolley Elevator Conveyor System
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5.1 Dual-Hoist and Triple-Trolley System
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Table 3 The present and future container crane.

Specification &) (2003) 108 % (2014)
30 moves/hr ©]%F | 100 moves/hr (Zth)
7] 2 s
Agjeld Aesx (H+f, ke 75 moves/hr (H )
e Single trolley Dual-hoist and
ayd 5 & ) .
A 75 7 (5-414) triple-trolley
A Aok PLC PC Control

=A# 9 outreach
EEg %L%-*’o”l
Egl(Zo]~
T éT—
EZ(Sol=E)HZ
&89 2}
ARkt Al

AN FT

53 m (6,400 TEUS) |75 m (18000 TEUH)
Rope-towed type

Machinery type

90 mpm (72 mpm) |[350 mpm (250 mpm)

+ 20 mm (= 50 mm) |+ 10 mm (= 10 mm)

X O

6.2 &

18,000 TEUF 9 =& AdojyHdL N
Zju-o—i A e st7] g A 74131]0]1,1331]0]4
T2Z Aerstgdth Qok3hd xFA g Aol =zl

o EE }\]/\HLOA 7L_7’~__]_ olocq T

ol
-

e o m of kI rlz
BT U I
ﬁ
°
l>

KU Mo i

2 EgY, Boj2E, Axdd
S5 52 AABOR BE, Aclstd AA B &
=

_%

olFt}. A7) At

e ol
e

<z,

2 o2 o x> o N orfo ox
>

75 moves/hre] A5
HE st w2 FFe 9%
EE7[HbgAbe] THE Fo] st Hug o]

N
v

£ %
)
+
¥
£
&
e,
1y
o
rO
O

(

N
N

S P
ok

e *
oo
N>

B odPE By SAEAT ARIHANE
M1-0302-00-0039-03-J00-00-023-10) ¥ WSAHALHE A
A A ERIT/SA PGB A Aoz AT AE T,

:':_czl-_l

k
£
o

(1] 714k O] AA2002), “ZhE BH o] g o] 2
Az gmatslguksts] A, 267 Al4Z, pp.
455-463.

[2] = <1(1991),
Hoist Craned 422",
pp. 38-58.

)

“A8 Aol Azl W mE-Dual
Yzra gk, Ag6H, Als,

[3] =2FeR9), AE0(2002), “Adold A & ste] AA2 &34
A7, s aFeAbaldd, pp. 43-73.

[4] 33, 434, AT, 33, HE&4, o] F3(2002),
‘2O Aol & niuig A grkstg A~
9 el Ay, g 9, pp. 5-69.

(5] olsAl, E521(2004), “2UE MR8 A0 Aoz
dijle] AAVE", s=sdFesA], A18HE A6Z, pp.
101-107.

[6] °14:70(2005), “Adlola# N Sefo]
AFEF9] =, AR, pp. 36-38.

[7] o) &%, wherd, WA, FaY, PRE003), 1=
w9lel Aol 71uket A5 D] AGVAIZE £
wholr shargka) alnkal 3] 2], #2798 23, pp. 223-231.

YEAef, 4

[8] 321 %323(2005), Triple-Trolley Dual-Hoist o]
AHA HEAWNFERR).
[9] 3 FrAF(2004), 2004 8kt BAISIH, Available

at http://www.momaf.go.kr/doc/2004%20stat/index.html.
[10] August Design, LLC,
container handling”, Available at http://www.august-

"Advanced robotic crane for

design.com.

[11] Bhimani, K. and Kerenyi, J.(1995), "Rope-towed trolley
or machinery trolley which is better?”, The Facilities
Engineering Seminar American Association of Port
Authorities, San Pedro, CA, Nov., pp. 15-17.

[12] Bhimani, K., Morris, C. A., and Karasuda, S.(1996),
"Dockside container crane design for the 21st century”,
Container Efficiency Conference World Trade Center,
Singapore, March.

[13] Createch Co.,
Korean)”, Available at http://www.createch.co.kr.

[14} Jordan, M. A. and Rudolf HI, C. D.(1993), "New

The Facilities Engineering

"High Performance Continuous Crane (in

container crane concepts’,
Seminar American Association of Port Authorities,
Savannah, Georgia, April, pp. 14-16.

[15] Jordan, M. A.(1995),
PORT'95 Proceedings,
13-15, pp. 826-837.

[16] Jordan, M. A.(2001), "Future-proof your crane’, Ter-
minal Operation Conference Americas, Miami, October.

[17] Jordan, M. A.(2002), "Quay crane productivity”, Term-
inal Operation Conference Americas, Miami, November.

[18] Paceco Inc, Available at
http://www.pacecocorp.corm.

"Dockside container cranes’,
Tempa, Florida, March, pp.

"Paceco’s company profile”,

A, 20049 5¥ 64
Aol @ 20051 3¥ 24

- 298 -



