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Allocating Storage Spaces for Temporary Inventories Considering
Handling, Transportation, and Storage Capacities®

Seung Hwan Won** - Kap Hwan Kim**

| Abstract m—

Space may be a scarce resource in manufacturing shops, warehouses, freight terminals, and container terminals.
This paper discusses how to locate temporary storage inventories in limited storage areas. A typical inventory is deliv-
ered from the location of the preceding process 1o the storage area and stored in the storage area during the certain
period of time. And it may be relocated from the storage position to another. Finally, it is delivered from the final
storage area to the location of the next process. Because this logistic process for an inventory requires handling activ-
ities, transportation activities, and storage spaces, the limitation in capacities of handling equipment, transportation
equipment, and storage space must be considered when allocating spaces to the inventory. This problem is modeled
as a multicommodity minimal cost flow problem. And a heuristic algorithm for the problem is proposed. Numerical
experiments are presented to validate the mathematical model and the heuristic algorithm.
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Hol BAT & Yomz Az N7 B ¥R
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= L4402 x 10 x 80%
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min

7kl H2|(Eel i m)

1 2 3 4 5 6 8 9
1 - 250 500 250 50 750 0 1,000
2 250 - 250 500 250 500 500 750
3 500 250 - 70 500 20 70 500
4 250 500 750 - 250 500 500 750
5 500 250 500 250 - 250 250 500
6 750 500 250 500 20 - 500 250
7 500 750 1,000 220 500 730 950 500
8 750 500 750 500 20 500 - 250
9 ,000 750 500 750 500 250 250 -
(E 3 S HEY Al el H2|(H: m)
98 | 1 2 3 6 5 5
T4
P1 750 500 250 500 1,000 750
P2 1,000 70 500 250 750 500
P3 1,250 1,000 750 500 500 250
P4 500 250 500 750 70 1,000
P5 500 750 1,000 750 750 1,000
(% 4 M7 gs
A 8% | 8% £33 | ANF 3% | =5 A | A=” AR A ZH7] ARD9 9] 2=
2 UD P1 P4 6 600
3 UL Pl P3 0 200
4 uD P2 P4 1 600
5 UL P2 P3 5 1,200
6 UD P3 P5 1 900
7 UD P3 P4 7 1,200
8 RL P4 P1 3 1,500
9 RL P4 P2 1 450
RL P4 P3 6 1,500
UL P1 P2 4 5 300
UL P2 P3 00
UD P3 P4 600
RL P4 P1 1,200
RL P5 P1 450
UL Pl P2 750
UD P2 P4 750
UD P3 P5 600
RL P4 P3 900
RL P5 P2 600
UL Pl P2 600
22 uD P2 P5 300
23 UL P3 P3 600
24 RL P4 P2 600
25 RL P4 P3 300
26 UL P1 P3 450
27 UD P2 P5 900
28 UD P3 P4 600
29 RL P4 Pl 300
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(& 5 58 52 BT YHH J|Ho| MY A

HAs e 29 AR AZHE) 2AA 714 AR AHE) #ol
1 132,374.5800 473 1420982133 0.09 7.35%
2 141,439.1083 491 151,828.0000 0.09 7.35%
3 179,092.1850 494 194,093.0017 0.09 8.38%
4 192567.1150 501 213,638.6450 011 10.94%
5 156,910.8000 494 162,031.7683 0.09 3.26%
6 180,687.6350 491 195,333.6350 0.09 811%
7 161,326.1850 4.89 170,348.9683 0.09 559%
8 166,904.0600 497 182,627.6200 0.09 9.42%
9 152,580.7250 495 155,408.4850 0.09 1.85%
10 144,780.9333 484 155,549.0833 0.09 7.44%
11 136,099.3250 49 140,640.9417 011 3.34%
12 177,169.7250 489 185,015.2983 011 4.43%
13 162,656.5100 488 179608.1317 0.11 10.42%
14 154,505.6733 489 169,763.6967 0.09 9.88%
15 137,604.0000 488 142,261.8000 0.09 3.38%
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17 1725486700 473 179,680.6383 0.09 413%
18 175,677.0600 2.00 193,299.1017 0.09 10.03%
19 184,338.8100 484 191,035.6267 0.09 3.63%
20 133,598.6100 511 141,993.9767 0.09 6.28%
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