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Abstract

This paper is a study about an efficient arranging system for yard tractors in
container terminal. There are several limits, high rate of vacant vehicle and
somewhat inefficiency in allocating vehicles, to the present system due to the
Single command method. In this paper, therefore, a pooling arranging system,
which is able to manage dual or multi command, will be proposed to solve those
problems, make its efficiency higher and heighten its productivity by flexible
allocating vehicles. Firstly, to do so, an analysis on the existing operations and

process of allocating vehicles in container terminal will be mentioned. Secondly,



bases of the pooling arranging system will be explained as well. Moreover, the
reasons why it has not accepted will be considered even though the bases of the
pooling allocating system are fully acceptable and efficient. After those all, a
heuristic pooling method will be suggested as a solution to improve the existing
system. To conclude, this study will show the propriety of the proposed solution

compared to the existing allocating system.
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¥ 3.BLOCK 3t

1 4 5 6 10111 )12 | 13 | 14 (15 (16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
1 o 3 4 1 5 2 3 4 5 6 3 4 5 6 7 4 5 6 7 8
2 1 2 3 2 4 3 2 3 4 5 4 3 4 5 6 5 4 5 6 7
3 2 1 2 3 3 4 3 2 3 4 5 4 3 4 5 6 5 4 5 6
4 3 o 1 4 2 5 4 3 2 3 6 5 4 3 4 7 6 5 4 5
5 4 1 || 5 1 6 5 4 3 2 7 6 5 4 3 8 7 6 5 4
6 1 4 5 | 4 1 2 3 4 5 2 3 4 5 6 3 4 5 6 7
7 2 3 4 1 3 2 1 2 3 4 3 2 3 4 5 4 3 4 5 6
8 3 2 3 2 2 3 2 1 2 3 4 3 2 3 4 5 4 3 4 5
9 4 1 2 3 1 4 3 2 1 2 5 4 3 2 3 6 5 4 3 4
10 | 5 2 1 4 © 5 4 3 2 1 6 5 4 3 2 7 6 5 4 3
11 2 5 6 1 5 © s 2 3 4 1 2 3 4 5 2 3 4 5 6
12 | 3 4 5 2 4 1 © 1 2 3 2 1 2 3 4 3 2 3 4 5
13 | 4 3 4 3 3 2 1 G 1 2 3 2 1 2 3 4 3 2 3 4
14 | 5 2 3 4 2 3 2 1 o 1 4 3 2 1 2 5 4 3 2 3
15 || 6 3 2 5 1 4 3 2 1 o 5 4 3 2 1 6 5 4 3 2
16 | 3 6 7 2 4 1 Z 3 4 5 L) i 2 3 4 1 2 3 4 5
17 | 4 5 6 3 5 2 1 2 3 4 1 o 1 2 3 2 1 2 3 4
18 || 5 4 5 4 4 3 2 1 P 3 2 1 © 1 2 3 2 1 2 3
19| 6 3 4 5 3 4 3 2 1 2 3 2 1 © 1 4 3 2 1 2
20 | 7 4 3 6 2 5 4 3 2 1 4 3 2 1 o 5 4 3 2 1
21 || 4 7 8 3 7 2 3 4 5 4 1 2 3 4 5 o 1 2 3 4
22 | 5 6 7 4 6 3 2 3 4 5 2 1 2 3 4 1 o 1 2 3
23 || 6 5 6 5 5 4 3 2 3 4 3 2 1 2 3 2 1 o 1 2
24 | 7 4 5 6 4 5 4 3 2 3 4 3 2 1 2 3 2 1 o 1
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ZH 7kl g3 AnE 24 Aotk YTUFE AAT o 7|2 He 2 FY &
AlZbe] "t B3 AIZHS oW A AAe=A el YT digrE GEbA 7] wiEelt 1
3 YTe A& ek 24 A9 £25 24T 5 v wiEel Aeoly Eujde 2
A ek Zel A YT e v

%_
<¥ 4> = GC ¥ EA &9 2 Hi 25 van/hour o]l s, YT7F ME sl=d 2

=

= AZbe 10%oleha S YT A AZExEEE 847} 24e] Alzko] Hrh Al AlHE:

10A17HS = 3kal, AE 5535 500VANol ekl slal, GC 2uj7F FdEvd, 49 vT
s 47 etk 2 sAhE HRE SuH HH o) YT diE 5Uv guke =
o|t}.

¥ 4.YT 594 d& 2A

GC Yard Tractor
GC A ¢ i A 2] A1k Ve Sl 2]} ARk

25 1 0.01667 25 0.42
25 2 0.01667 12.5 0.21
25 3 0.01667 8.33 0.14
25 4 0.01667 6.25 0.10
25 5 0.01667 5 0.08
25 6 0.01667 4.2 0.07
25 7 0.01667 3.57 0.06
25 8 0.01667 3.13 0.05
25 9 0.01667 2.8 0.05
25 10 0.01667 25 0.04
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1 A 1
GC#1 / GC#2 G_citaw
Jl I
| |

v,
|
=17 |
| |
| |

i

| |

¥ 24.GC 4W 5 <sted, Asi2d 24

)

<E 6> 24

¢

4 =% BOOVAN= st 2507l, #sk 250711 = o] = A Ao
2 GCH A4 Al A A R IS S| Getal Jhdstal dEH R SRS

wjslo] E gkt

F 6.GC 4 T A &Y =%

GC st A st A
1 125 - 125
2 125 - 125
3 - 125 125
4 - 125 125

250 250 500

s Avtel vw 9 u M= 92 Qe 5 ATk webd 500VANe] el s
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F 7. iz Y E A

5 YT SEIES
Cost | YT Bi&t BHE A 2%
el | £ £ Azt
Single—-Cycle 500 4 3268 500 500 0 0 12.50
Dual-Cycle 500 4 2259 250 250 250 0 8.13
Mix-Cycle 500 4 2703 302 250 198 52 8.39

GCo &57to] &5 wiak & 22 @S zte a7t AEEo] o
g g s e Adghe] vzl U AS gl
500VANS] S 1612 YTE F<43&te] 8= 7314, Single-Cycle® &= 38 Hd 3=
FH) 82 3268% 4H=5 11, Dual-Cycle= -3t dl= & H]-8o] 2259= 3% a1, Mix-Cycle
2 85 FellEd F 82 27039 & & 771 ATt Dual-Cycle, Mix-Cycle vl %} A
"ol A= A4 wiak Al ti7] AJFRe aLEfetA] FRAINE, A 2ol AE AlA HW, YT

o W= WY} T

@]

2+l Wk}l Re-Handling .= Q13F o 7] A|7ko] whAjsit), AA 23}

Agiol A e Aol MAsH 49 =4S WAl WA olFe] AXu, F3 2 A

a9l Ak 7] ARte]l mEEA e datelm
Cycleol»] =& AHee ol

Zhglo] o] o)X= A Al A t7]ehs AlRbe] bAste] AAl glel] A& = flrk
M4 W Mix-Cycle Wiab 22 thF-2] #¢jel] Single-Cycle Hix}7} o] 7o AwA A3 &
=3 dzke] Arh o w2 27k A o) HEH & 5 9w Fovse] A adtet
&S vetda vk wiak el sl Ge 37k FAE Adtbel dis] AHEd e
Zglol Ash #glel wls whEA o]FojWrkw Ad wiA7F o] FolW FHEo] FobA A
5.58% °f W& o] WARATE A Aol M= Fahl, Helann otk wol vgtoy ¢
5 jA7E ol o] foj Atelmz G5 wiAk 5 Fola AA Wikl sleE S A1

2H) Al AR TPA S el i ko' Al Al gle] Hasith
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A%E ol gatel BAA 7|

Ho=w Fast AvE Yehd Ao=, Ak ik Al AA AP v ze Al dE 2 ASE
of Mg HES sl BSZ AY v§S ANG ARE Ve Aol EI <E 8>
GC 4t|7} FYH Ao GC i1go 2 Qlste] GC 17t FHH A Xk dsdoll it S
4% o)t
E 8.GC F4 ol & 3 23
GC 2tj YT
Cost
kst 1, &oH el = |HID |dZ |25 | &PAZt 1 2 3 4
Single 3390 500 500 50 50.00 [ 25.00 | 16.67 | 12.50
CASE 1 |Dual 2320 250 250 | 250 32.5 32.50 [ 16.25 | 10.83 8.13
Mix 2665 273 250 | 227 | 23 32.96 32.96 | 16.48 | 10.987 | 8.24
GC 3tff YT
Cost
25t 1, & 5t2 e s |HE |A9Z |25 [ ZAAIZE 1 2 3 4
Single 3416 500 500 50 50.00 [ 25.00 | 16.67 | 12.50
CASE 1 |Dual 2333 250 250 | 250 32.5 32.50 | 16.25 | 10.83 8.13
Mix 2722 351 250 1 149 | 101 34.52 34,52 [17.26 | 11.507 | 8.63
GC 3ri YT
Cost
kst 2, HsH e = |HID |dZ |25 | &PAZt 1 2 3 4
Single 3302 500 500 50 50.00 [ 25.00 | 16.67 | 12.50
CASE 1 |Dual 2276 250 250 | 250 32.5 32.50 | 16.25 | 10.83 8.13
Mix 2552 355 250 1 1451105 34.6 34.6 17.3 | 11.5383 | 8.65
GC 4t YT
Cost
kst 2, Hot2 e = |HID |dZ |25 | &PAZt 1 2 3 4
Single 3268 500 500 50 50.00 [ 25.00 | 16.67 | 12.50
CASE 1 |Dual 2259 250 250 | 250 32.5 32.50 | 16.25 | 10.83 8.13
Mix 2703 302 250 1198 | 52 33.54 33.54 (16.77 | 11.18 8.39
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