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Abstract : The objective of this study is to develop the dltermative of the container transport vehicle of new type for the
purpose of the increase of terminal productivity. In order to develop the dlternatives, we analyze the technical specification
o existing transport vehicles such as YIUYard Trailer), S/(XStraddle Carrier), SH((Shuttle Carrier), and AGV(Automated
Guided Vehicle) and investigate the operation and performance of transport vehicles to classify the technical generation.
The development alternative of transport vehz_'cle is presented in this study is very useful to advanced container terminal
with higher productivity. »
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Table 1 Growth in Container Ship Size
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A A 2,191 9,200
A7 : Neil Davison, "What's driving investment in new port capacity?”,

TOC ASIA 2006

2005\d SeaspanAl7} 9FIMTEU 108& #FaNed o
2 EQeIM AA A2 1VTEUF Doyl 488 43
gl E9, A4FTYL 1TATEUR 227148 gus
2 g AEE AolMe] YNt FSER AP ¢
o}

oldg HeloliMel Yol U AT/EY ANE 3
Fotod AAY BHE SPRE AEASS A QY3
2A80 grrer Fad 2o 28 s 1999
dastn Utk olsh Be TAS s F4 L AE7EB
B 2dst s AuFRE ¥THY FEHA Uy
8 #AE Bed 2.

22 2Oy Me M

A ggslel wE 4, ME, &5 5 AKY BE 4
Hus] et A £AFA A, Al ARFA A
o7t deRd ATVIDON UED YA Ade
n8e) QutEe g WAY BA6) e AL A

D BSHE06), “5Q o144l oEAN BE B4 uIEA, Y2
AY4t 38

=2
ZIeH oz 1WATEUS o139 due 4% 400m, &+
14720m, A% 50~70m°] °|2& RS2 ekt

EEE R

y = 28364x — 558889
15,500 2 = 08953
a 10,500
'_
5,500
500
1955 1975 1995 2015 2035

HE

Fig. 1 Trend of Increasing big size ship

Table 2 Specification of big size ship

W 244 | 3210 | 145 | 428 | - | 7600
W =44 | 3000 | 145 |46 | - | 8000
W =44 | 3470 | 140 | 43| - | 880
W =¥ | 3300 | 145 | 46| - | 9100
g =HLE | 3340 145 | 490 | - 10,000
Fu zd2 | 300 | 145 | 570 | - | 12000
Suez-Max | 4000 | 1704 | 500 | 19 | 12,000
AS“}‘U?;‘;‘;" 4000 | 1407150 690 | 28 | 15000
G. De Monie | 4000 | 150 | 660 | - | 15000
Rijsenbrij | 4000 | 160 | 600 | - | 15000
Rijsenbrij | 4000 | 200 | 700 | - | 18000

g L FR 2H: WREAE,
2. Malacca Max, 1999. p.31,
3. AMERICAN SHIPPER, 19%. 7, p34
4. TLMA Termimal Management,
5. TOC21
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Table 3 Range of berth productivity

4 14.0 258
5 11.2 323
6 9.3 387
3 16.3 221
8 4 122 295
5 9.8 369
6 8.1 442

12,000 7,500 6 1,20 52 69
5
6 1,563 65 %5
15,000 93%
7 1,339 % 6
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Table 5 Range of berth & transport productivity

3 | 28
32 O| &4 Ak 2 56
12000TEUR Aute] dhgsl7] Sisin rgase dsg 5 |10} & | 38 5 | 125
Sriell A 7diAR] Eelat, C/CR olE:xEEE 3ddA 6d7t 6 104
A AAg F A g3aoldss € HAIHAHR)E e 3 174
Table 49 2t} 'v 12000 [7500( 6 {1250[ 52 | 69 4 ig’j
15000TEUS Aute]l digst7] SsiA b=l dss 2 :
StholtA guiztAl geli, C/CF ol&aFFE 3dldA 6dl7t
A ANE ¥ A} HFFIF 2 H2AAAMR)S
Table 49} Zt}
. . 3 138
Table 4 Range of transport productivity —
s lias| = % 4 195 | 134
- 5 156 | 230
8 130 | 2%
i 392 ;(3) 3 | a7l 16
—~ 0.
° 5 125 288 6 13| 6 | 4 163 | 21
5 104 36 5 130 | 276
6 109 | 32
3 174 207 1500 | 937
12,000| 7500 | 6 4 130 276 3 186 | 194
’ ! 5 104 346 . - ~ 4 140 | 28
6 8.7 415 T & 5 |1z ]| 33
3 149 242 P 93 | 37
; 4 112 323 :
5 89 403 '
6 7.4 484
3 26.0 138
. 4 195 184
5 156 230
6 13.0 276
L= A K|
6 4 163 21
5 130 276
6 10.9 352 41 374 Jls ¥ SF
7 3 186 194 AeelyeindaA AlgHT UE olFFHls dEHY
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Table 7 Classification by generation of transport vehicle
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Table 6 Comparison of function and Characteri-stic by classify transport vehicle
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Table 8 Table of states definition of transport vehicle

QA C/C RAAAHAA 7l

WA C/C ZAaAHAA 24

MO1 C/C BPAHAAM CLILE °|%F
Mo2 CLIA A A CL2AAE L2 °|F
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QB BE9 /X AN 7
MO04 EEZg71XF AN TPE °olF
QT TP A 71
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MO8
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MO7 |
----- “@‘Pﬂ@
’ iMO5
1 Queue at Transfer Point

Fig. 2 Figure of states definition of transport vehicle
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Fig. 3 Composition of cycle time by transport vehicle
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Fig. 4 Function of self loading/unloading
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Table 9 Saving Effect of Self Loading/Unloading

YT 48% 28% 16% 8%
15% AGV 39% 30% 22% 9%
SHC 41% 17% 33% 9%
SC 57% 11% 26% 6%
YT 48% 23% 13% 16%
20% AGV 39% 25% 18% 18%
SHC 41% 14% 27% 18%
SC 57% 9% 21% 13%
YT 48% 18% 10% 23%
5% AGV 39% 19% 14% 21%
SHC 41% 11% 21% 27%
SC 57% 7% 17% 19%
YT 48% 13% 8% 31%
60% AGV 39% 14% 10% 3%
SHC 41% 8% 16% 35%
SC 57% 5% 12% 26%
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shsict.
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