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Berth Assignment Planning in a Container Terminal

Hong-Girl Lee, Cheol-yeong Lee

Abstract

Generally. berth assignment problem has conflicting factors according to the

interested parties. In the view of shipping company, it is desirable that berth

assignment is made according to the order of arrival. But in the view of port

operator, it is better to be assigned regardless the order of arrival to promote

the efficiency of berth operation. Thus, it is necessary to establish berth

assignment planning which reflects both of interests in a practical situation.

This paper aims to develop a reasonable berth assignment algorithm in a

container terminal by considering the prescribed factors, and suggests three

tvpes of model minimizing the objective functions such as total port staving

time., total mooring time and total maximum mooring

VPS(Maximum Position Shift) concept.
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These models are formulated by 0-1 integer programming and min-max

type function, but as the number of variables increases, an optimal solution

cannot be achieved easily within a desired computational time. Thus, to tackle

this problem this paper proposes a heuristic algorithm, and also the heuristic

algorithm proposed in this paper is verified through the several examples.
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Table2- 1 Ship and berth information (g9 #)

HERAZ
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210} 220 250
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245 | 115] 105( 265| 90| 85
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Table? 2 Assignment form of example 1 (i)
2491
PRk LR
& 146,8.910,11,12.13.14,20.16,18 1
MpS=3 F— A Seiiste : 37554
5 ﬁ 2.3.5,7,15,19,17 ;\
[ A 1.4,5.6,8.9,10,11,12,20.17,18 |
MPS=5 | — 31189
| B 2,3,7.15,19,13,14,16 '
A 20,17,16.4,8,12.18,10,6.1 i
MPS=19 - — 18214
| B | 19,15,3,7,11,14,13,9,2.5
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Table 3-1 Ship and berth information (G &)
A HER A2
| AN
A 112131415167 /8/9/10(11(12{13(14 |5 [16]17]18 |19 |20
A 0:40 1801190 195200 | 205 | 215 | 220 | 230 | 240 | 255 | 260 | 275|290 | 300 | 305 {310{315 320 | 330 | 335
B 0:40 180190/ 195 200|205 | 215 | 220 | 230 | 240 | 255 | 260 {275 290 | 300 | 305 |310(315| 320 | 330 | 5
MAA-ZHAIZH 1001 90 | 80 | 70 160 | 55 52050 14540 |35 (30 (BB [% W 18/5/10/0
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Table 3-1 Ship and berth information (&9 &)
p ARA Y
| A=A
A 1123|4567 |89 10/11(12{13/14|v5|16]17] 18|19 |20
A 0:40 180190 /195|200 | 205 | 215 | 220 | 230 | 240|255 | 260 | 275290 | 300 | 305 |310 {315 | 320 | 330 | 335
B 0:40 1801190 {195 1200 205 | 215 | 220 | 230 | 240 | 255 {260 | 275|290 | 300 | 305 {310 /315 | 320 | 330 | 335
THAIAI 2} 2FA|2H 1001 90 | 80 |70 | 60 |55 (52 |50 |45 {40 {35 {30 (28 | 26 | 25 (201815 | 10 | 0
Table 3-2 Assignment form of example 2 (29 &)
o1 293
Yy BN yzan 23
- EBAIT
R 2,4,6,8,10,2102,14,16,18 A 2,4,6,8.10,162,14,16,18,2 2630
=3 1,3,5,7,9.11,13, 26399 1,3.5.7,9.11.13,
B B 2541
15,17,19 15,17,19
R 2,4,6,8,10,2102,14,16,18 A 2.4.6,8,10,?,14,16.18,2 2630
MPS=5 - 26399
,,,,, 13, .3,5,7.9,11, 13,
s | 135791113 R 1.3 11,13 -
15,17,19 15,17,19
R 2,4,6,8,10,2102,14,16,13 A 2,4,6,8,10,102,14,16,18.2 2630
WPS=19 1,3.5,7,9.11,13, %39 1,3,5.7.9,11,13,
B B 2541
15,17,19 15,17,19
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Table4-1 Solutions of zero-one LP and Heuristic method (38 8)
4l -1 FEAYY 24
WAy —
ag o (U ) (DA %ﬁﬂﬁ_,
(Muf53, Maf27h) 1840 1840 0.00
(Hu6d], MAa27)) 1633 1721 0.05
(41uh10%, MA2H) 3794 3864 0.02
(M58, MA20) 11702 11702 0.00
(H19120%], MAf274) 18214 20124 0.10
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Aug A Yo o] Bol Aow Alagr}

42 249 nw

FAM AR Ao oM EW3el LG FAG MHUIN £ulg
AT WAL, A UM FYW WS A HAS W HHOZ o] FA
W, 291 2939 $r4x Ao 99 Fet R use g0 9o
ot ME Be BAESLE AU gou, BAH dudZel oA, AFA
Wol Hujel M¥ o2 m: HAQ Hubgom WS vaw BAS Hah
197 Mol wetd, $X Bd 3 U@ 2L BHoz st g5
5 9% ¥t u%d §UE 94 B A4 2Ad o4 ow 2o me
Selx PHY Aoz ARED 99 AWE wYoE F udy =YL uE
d Hu, e FAYNY H2HE BAYLE s wdie YBe Mg
WA g, 2939 F9 AF AYRBAVE HANsHE Ho| BHojnz
A4 AAY HEES ot AAoM, FVLIRY YR AHe mdojn.
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®ooliol 4 MPS(Maximum Position Shift)©l MEde =sted. Fubed
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2glo] s Auk wAe pAstgon HE T ot o 2 i
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