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Abstract

The put away and order picking operation are very important activities in warehouse management since
55% of the overall cost in warehouse management come from order picking operation. This study presents methods
to determine the storage location for put away and order picking operation in Warehouse Management System
(WMS) to reduce traveling distance and increase space utilization. By applying the mathematical model with Lingo
optimization software to determine the storage location for two policies; dedicated storage and random storage
under certainty and uncertainty demand. The result shows that the total traveling distance and space utilization
under certainty demand is slightly different while it shows significantly different under uncertainty demand in case
of the random storage policy reduced traveling distance about 10% and increased space utilization up to 23%.
Therefore, under uncertainty demand, the random storage policy is the most efficient in warehouse management

system of this study which can decrease warehouse management cost approximately 276, 000 THB per month.
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Table 1 Storage capacity of each location: Pallet
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Figure 2 Layout of the distribution center
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Table 2

frequency per location of each product: pallet

Inventory on hand, certainty demand and

Inventory Certainty demand
Product Frequency
on hand
In Out
A 500 4,000 4,500 16
B 500 300 500 7
C 3,500 3,200 18
D 1,200 1,000 16
E 1,800 1,500 17
F 800 500 11
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W 1,000 12,100 11,700
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Table 3 Inventory on hand, uncertainty demand and frequency per location of each product: pallet

Inventory Uncertainty demand
Product Frequency
on hand
In Out
A 500 4,000 4,500 16
B 500 300 500 8
C 500 500 17
D 800 500 16
E 1800 1500 15
F 1200 1000 18
G 1500 500 11
byt 1,000 10,100 9,000

5%
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Table 4 the example of distance for each location: meter
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Location Poor Distance
1 2 3 4 5 6 7 8 9 10
1A 7 37 81 125 159 39 69 113 157 191 97.53
1B 9.5 39.5 83.5 1275 161.5 41.5 715 1155 159.5 193.5 100.03
1C 39.5 9.5 49.5 93.5 127.5 715 41.5 81.5 1255 159.5 79.63
1D a2 12 52 96 130 74 44 84 128 162 82.13
1E 86 52 12 52 86 118 84 a4 84 118 73.33
1F 86 52 12 52 86 118 84 a4 84 118 73.33
1G 130 96 52 12 42 162 128 84 a4 74 82.13
1H 1275 93.5 49.5 9.5 39.5 159.5 1255 81.5 41.5 715 79.63
1l 161.5 1275 83.5 39.5 9.5 1935 159.5 115.5 715 41.5 100.03
1) 159 125 81 37 7 191 157 113 69 39 97.53
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Figure 3. Storage location assignment by existing storage policy
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Figure 4 Storage location assignment by dedicated storage policy
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Figure 5 Storage location assignment by random storage policy
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Table 5 A comparison of two storage policies with the existing

Existing storage policy

Dedicated storage policy

Random storage policy

Details

Certainty Uncertainty Certainty Uncertainty Certainty Uncertainty

demand demand demand demand demand demand
Distance

63,819,583 50,299,882 62,484,151 48,837,097 59,885,743 45,539,911
(m)
Space usage

5,160 5,680 5,040 5,580 5,080 4,360

(m?)
Total cost

756,261 657,889 739,975 641,255 718,771 565,636
(THB)
Difference (THB) -16,285 -16,633 -37,490 -92,252
Difference (%) -2.15% -2.53% -4.96% -14.02%
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(b) Space utilization

Figure 6 A comparison of travelling distance and space
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