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Construction Management
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On-site Inventory Management Plan for Construction Materials
Considering Activity Float Time and Size of a Stock Yard

ABSTRACT

The inventory of many materials requires a large storage space, and the longer the storage period, the higher the potential maintenance cost.
‘When materials are stored on a construction site, there are also concerns about safety due to the reduction of room for movement and working.
On the other hand, construction sites that do not store materials have insufficient inventory, making it difficult to respond to demands such as
sudden design changes. Ordering materials is then subject to delays and extra costs. Although securing an appropriate amount of inventory is
important, in many cases, material management on a construction site depends on the experience of the site manager, so a reasonable material
inventory management plan that reflects the construction conditions of a site is required. This study proposes an economical material
management method by reflecting variables such as the status of the preceding and following activities, site size, material delivery cost, timing
of an order, and quantity of orders. To this end, we set the appropriate inventory amount while adjusting related activities in the activity network,
using float time for each activity, the size of the yard, and the order quantity as the main variables, and applied a genetic algorithm to this process
to suggest the optimal order timing and order quantity. The material delivery cost derived from the results is set as a fitness index and the
efficiency of inventory management was verified through a case application.
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Table 3. Creation of Initial Solution for No. 5 Solution

Activity z; N, ¢
A 0 0 0
B 0 0 0
C 0 0 0
D 0 0 0
E 0 0 0
F 0 0 0
G 0 0 0
H 0 0 0
I 0 0 0
J 1 2 1
K 2 2 1
L 1 1 1
M 0 0 0
N 1 1 1
(0] 0 0 0
P 2 2 2
Q 3 1 2
R 5 2 2

o1 | 20108 | 15 | w22 | 029
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(b) Daily Material Input Plan of No.5 Solution

Fig. 12. Information of Input Material No. 5 Solution
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Table 4. Order Timing and Order Quantity of Schedule for No. 5

Solution
Order |order quantity| Warehouse loading quantity | transport cost
date (t) () ®
0 6 6 500
1 9 13 500
4 9 13 500
7 20 25 1,000
9 20 40 1,000
12 20 36 1,000
15 19 37 1,000
19 13 20 700
22 10 20 500
25 14 23 700
by 140 7,400

Table 5. Transportation Costs, Fitness Index, and Selection Range

of Case Study
Population deli;r::)rt;lcost Fitness |1/Fitness| ¢._, (k) | ¢ (k)
Solution 1 7,600 0.962 1.04 0.000 0.165
Solution 2 7,600 0.962 1.04 0.165 0.330
Solution 3 7,600 0.962 1.04 0.330 0.495
Solution 4 7,400 0.937 1.07 0.495 0.665
Solution 5 7,400 0.937 1.07 0.665 0.835
Solution 6 7,700 0.975 1.03 0.835 1.000
2 6.29
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Table 6. Average Fitness Index

FRE el AaAe] @y
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Table 8. Results of Optimal Solution

Generation Fitness Generation Fitness
1 0.956 11 0.952
2 0.966 12 0.95
3 0.964 13 0.935
4 0.964 14 0.933
5 0.962 15 0.93
6 0.962 16 0.928
7 0.962 17 0.926
8 0.96 18 0.924
9 0.958 19 0.924
10 0.956 20 0.924
0.97
m
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Fig. 13. Average Fitness Index Graph

Table 7. Optimal Solution by Each Activity

Activity z; N, C
A 0 0 0
B 0 0 0
C 0 0 0
D 0 0 0
E 0 0 0
F 0 0 0
G 0 0 0
H 0 0 0
I 0 0 0
J 3 1 3
K 0 0 0
L 1 1 1
M 0 0 0
N 1 1 1
O 0 0 0
P 2 2 2
Q 3 1 2
R 5 2 2
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Order |Order quantity | Warehouse loading quantity| Transport cost

date ® ® ®)
0 6 6 500
1 9 13 500
4 9 13 500
7 18 23 1,000
10 20 35 1,000
12 19 39 1,000
16 20 31 1,000
18 15 35 700
22 12 18 700
25 12 23 700
2 140 7,300
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