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Abstract : If there are containers stacked upon the container to be fetched out of a container yard to vessel, rehandling which moves
those containers to other places temporarily 1s needed. In order to avoid such rehandling, remarshalling which rearranges containers shoulc
be done before the vessel arrives. The remarshalling plan is commonly generated within a bay. It happens, however, that the generation
of the intra-bay remarshalling plan within the permitted time is not possible because of bad stacking conditions. This paper presents the
remarshalling algorithm which uses the empty slots of the neighboring bay as a temporary storage space. Simulation experiments have
shown that the presented algorithm can generate the remarshalling plan within the permitted time under any staking conditions.

Key words : Remarshalling plan, Bay, Rehandling, Container
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[ First Part ]
1) Initial State
/)?// No.
1 Outer slots
7 0o0
2) Stack 4 — Outer slots
/8/ No
/ﬁ 1 /}// Outer slots
1221 L0
3) Stack 4 — Outer slots
/3/ No.
% 1 Outer slots
{2 2 []
4) Stack 3 — Outer slots
/? No.
1 Outer slots
12 2
[ Second Part ]
5) Stack 1 — Stack 4
No.
1 Outer slots
12 23
6) Stack 1 — Stack 3
No.
1 Outer slots
1223
[ Third Part ]
7) Outer slots — Stack 4
No.
1 Outer slots
12 2 []
8) Outer Slots — Stack 4
No
1 9 Outer Slots
1:2 D D
9) Outer Slots — Stack 1
No.
11 Outer Slots
12 LI

Fig. 6 Example of finding solution
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Table 2 Bay P2
Table 1 Bay P1

1 4
3 7 06 615
311 3106 5(5|7 9|5
111132 316151218105 611
111 211]1 5181581218214
Table 3 Bay P3
4 5 6
2 2 3 1115 3
21516 411(5(2|3|6|6|5
41113|5|6|626]1]3 4
41216(3]2]|1]|6|1|5[2]|1]6
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& B ARMg dagla: 8¢ dadgFolds As &
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Table 4 Comparison against previous study

(Ha, 2012) Our Results(Outer Slot = 1)
Size of Visits 'CPU Size of Visits .CPU
Plan Time(Sec) | Plan Time(Sec)
P1 9 10 <01 9 10 <01
P2 15 24 <01 17 17 0.10
P3 30 1,369 <19 34 50 1.96

Table 5 Solutions of the problem in Table 4

Solution
4—outer slot, 54, 3—4, 1—3, 53, 15, 2—1, 61,
outer slot—3
10—outer slot, 105, 25, 72, 610, 84, 78, 62,
92, 3-8, 98, 38, 3-8, 37, 93, 93, outer slot—3
8—outer slot, 81, 42, 124, 54, 64, 1252, 3—12,
512,312, 86, 84, 3-8 58, 78, 75, 78 28,
102, 10—3, 710, 9—7, 97, 93, 53, 510, 25, 2
—7, 27, 65, 65, 115, 115, outer slot—6
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Table 6 Experimental results according to change of index

No. of Indices 10 15 20 25 38
No. of Success 93 85 73 72 53
Average CPU Time 2.02 | 10.11 726 | 883 9.64
Average Visits 737.3 | 15106 | 1419.9 | 1479 | 1608.1
tee gREgol Aol vAE 9T Fotn] st
AR Aot 9o A@F 2e 8 649 HlolE T
2 QYA 55 1002 A4S oA &R F5 394

Eis
15744 Wstebd s A8kl

Table 7 Experimental Results according to change of
outer slots

No. of outer slots 3 6 9 12 15

No. of Success 92 93 9B 98B 100
Average CPU Time 05 2.01 1.05 1.07 2.32
Average Visits 4922 | 7373 | 2972 | 2972 | 199.6
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Table 8 Experimental Results of difficult problem

instances
No. of stacks 8 10 12
No. of tiers 8 8 8
No. of Container 51 64 Tl
No. of Indices 51 64 7
No. of outer slots 24 21 24
No. of Success 100 100 100
Average CPU Time 0.09 451 16.6
Average Visits 120.1 320 398
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