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An improvement of sorting efficiency in a ship-building stockyard

by Hajime KIMURA, Member Youichi NAKAO, Member
Hiroyuki KAJIWARA, Member

Summary

In this paper we analyze logistics in a ship-building stockyard, and develop a sorting method in the
stockyard. In such stockyards, the steel plates are piled up on the yard, and the plates must be moved
from the top of the pile one by one. Therefore, we must turn over many plates to pick up objective plates
for the sorting. Decreasing the working time of turning over the plates greatly contributes to improve
the working efficiency on the ship-building. In this paper, the logistics in the ship-building yard has two
stockyards: One is for sorting by cutting date, and the other is for sorting subblocks to assemble. The
former stockyard has enough space for the sorting, but there is no time to turn over the plates. The
other hand, the later has insufficient space, and the plates must be turned over for the sorting. In this
paper we investigate to take advantage of the enough space of the former stockyard. We introduce a new
cost function that would reflect the working time of turning over the plates. The cost is simply defined
by sum of the block-length in the sequence of the plates arriving at (or leaving) the stockyard, and it is
independent of the stockyard capacity. We show analysis of the block-length and the cost function. We
propose a new approach to decrease the cost function making use of the space of the former stockyard.
It is to divide plates to several block-groups so that the numbers of the plates are the same. We apply
our approach to a real ship-building stockyard. The simulation results show that it can save the costs
about 40%.
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Fig. 1: An overview of the part of logistics in a shipyard in this research
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Fig. 3: An example calculation of the cost function (N =8, ny =3, n; =3, ng =2 and B = 3)
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Fig. 7: Some samples of the real data showing distribution of number of plates in blocks

Table 1: Estimated costs and sampled costs of the real data

Sum of plates | Num.of blocks | Estimated cost (deviation) | Averaged cost (deviation) over 10,000 samples
204 18 2352 (109.7) 2353 (100.4)
96 17 1026 (71.98) 1026 (62.23)
84 17 827.9 (61.37) 827.8 (52.81)
83 14 604.8 (48.18) 604.6 (43.09)
80 13 620.5 (48.60) 620.5 (43.16)
7 12 544.0 (39.52) 544.5 (34.07)
73 12 488.7 (43.69) 489.1 (40.18)
19 12 303.3 (28.71) 302.8 (24.31)
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