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A Mathematical Programming Approach for Block Storage
Problem in Shipbuilding Process
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This paper studies the scheduling problem of storing and retrieving assembly blocks in a temporary storage yard.
The objective is to minimize the number of relocations of blocks while the constraints for storage and retrieval time
windows are satisfied. We present an integer programming model based on multi-commodity network flows, and

the three revised models based on the properties of the problem. We show that the revised models are more efficient
than the generic model through the numerical experiments.
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{Figure 1) An Example of Block Storage Problem, (a) Yard and Initial Blocks, (b) Block Location at the
End of Each Period by a Feasible Storage Plan
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(Table 1) Experimental results of Example 2

Model IntVars Cons Time
(P1) 20,605 16,080 536.4
(P2) 10,338 9,382 179
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(P4) 6,86 10,090 125
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(Table 3> Number of Problem Instances Solved by
Each Model(10 Instances in Total)

A7ko] Eglo] 271, 27 ARE (P37} F

(Table 4> Computation Time in Sec Using(P3)
and (P4)

Utilization  30% 40% 950% 60% 70% 80%

P2 19 29 112 659
Avg P3) 26 27 32 & 159 359
P4y 22 24 29 8 318 516

P2) 12 1 19 26
Min (P3) 26 27 32 & 159 39
P4 15 19 19 2 19

(P2) 65 474 2786

38
Max (P3) 54 45 60 252 480 840
P4 34 32 37 408 1098 1201

Utilization | 30% | 40% | 50% | 60% | 70% | 80% | 90%

(P1) 10 | 10 | 10 | 10 | 8 3 3
(P2) 10 | 10 | 10 | 10 | 8 4 4
(P3) 10 { 10 | 10 | 10 | 10 | 10 | 8
(P4) 10 | 10 | 10 | 10 | 10 | 10 | 8
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