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Abstract : Intra-block remarshalling is the task of rearranging into some target bays those containers which are scattered around within
the block, so that the containers can be loaded onto the ship efficiently. However, if we rearrange the containers without considering the
container loading sequence, excessive rehandling work will be required at the time of loading because the containers to be fetched are
dften stacked under other containers. Therefore, the remarshalling should be done by moving the relevant containers in an appropriate
order. This paper presents an efficient heuristic search technique for finding an appropriate container moving order during remarshalling
to avoid rehandling at the time of loading. Simulation experiments have shown that the proposed method can generate rehandling—free
solutions in real time.
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Table 1 Estimated count of rehandlings when there is a

single destination bay with 4 tier/6 row bay structure

ol A Al 1 Wle] |EE25%)| EEB0%) | EE(HA)
Closest (21) 247 2.23 2.27 2.37
Delay-min (21) 0.31 0.00 0.00 0.00
A e (21) 0.00 0.00 0.00 0.00
Closest (24) 4.46 4.46 427 4.43
Delay-min (24) 1.93 0.35 0.15 0.09
At et (24) 0.00 0.00 0.00 0.00

Table 2 Estimated count of rehandlings when there are
three destination bays with 4 tier/6 row bay structure

oy A A= 3 Mol |EF25%)|EF(60%) | EE(HA)
Closest (21) 7.20 6.93 7.24 7.02
Delay-min (21) 4.16 4.98 5.03 5.21
Aek Het (21) 0.00 0.00 0.00 0.00
Closest (24) 13.14 13.18 1331 13.16
Delay-min (24) 10.88 11.14 11.26 11.01
Al]t Wt (24) 0.00 0.00 0.00 0.00

Table 3 Estimated count of rehandlings when there is a

single destination bay with 6 tier/9 row bay structure

olF &A1 AE| 1 ve] | ES(25%) | EEB0%) | EE(H1A)
Closest (49) 7.76 7.81 7.85 8.01
Delay-min (49) 2.04 0.08 0.02 0.01
AL L (49) 0.00 0.00 0.00 0.00
Closest (54) 10.73 10.71 10.49 10.47
Delay-min (54) 6.90 156 0.92 0.36
At Wt (54) 0.00 0.00 0.00 0.00

Table 4 Estimated count of rehandlings when there are
three destination bays with 6 tier/9 row bay structure

ols A AE| 3 Hlo] [ EE(25%) | EEH0W)|EE(HA)
Closest (49) 24.79 24.68 24.21 24.33
Delay-min (49) 16.91 16.93 16.57 16.10
Aok et (49) 0.00 0.00 0.00 0.00
Closest (54) 32.86 32.58 32.563 32.44
Delay-min (54) 2791 2122 26.46 26.39
AlSt =k (54) 0.00 0.00 0.00 0.00

Table 5 Estimated time of remarshalling when there are
three destination bays with 6 tier/9 row bay

structure (unit: minutes)

ol A Al 3 vlol |EE(BX)|EEB0%) | EE(AA)
Closest (49) 272.8 4154 534.0 601.5
Delay-min (49) 2714 413.8 531.9 599.3
Al St =2 (49) 279.2 419.8 5379 605.6
Closest (54) 295.8 497.7 606.8 694.6
Delay-min (54) 294.3 495.7 604.4 692.1
A ®et (54) 303.2 502.6 612.0 699.4
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