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Abstract

Purpose — In order to gain the upper hand in competition between container terminals, efforts to improve container terminal
productivity continue. Export containers arrive randomly in the container terminal and are carried in the container terminal
yard according to the arrival order. On the other hand, containers are carried out of the container terminal yard in order
based on container weight, not in order of arrival. Because the carry-in order and the carry-out order are different,
rehandling may occur, which reduces the performance of the container terminals. In order to reduce rehandling number,
containers can be moved in advance when they arrive, which is called preprocessing. This paper proposes an effective
preprocessing algorithm and analyzes the factors that affect the productivity of the container terminals. It also provides a
way to choose the best factors for preprocessing for a variety of situations.

Research design, data, and methodology — To analyze the impact of factors affecting the performance of preprocessing
algorithms presented in this paper, simulations are performed. The simulations are performed for two types of bays, 12
stacks with 8 tiers, and 8 stacks with 6 tiers.

Results — The results of the factor analysis that affects the performance of the preprocessing algorithm were as follows. (1)
As the LMF increased, preprocessing number increases and rehandling number decreased. (2) The LML effect was greatest
when the LML changed from 0 to 1, and that the effect decreased when it changed above 1. (3) The sum of preprocessing
number and rehandling number was then shown to be increased after decrease, as the LMF increased. (4) In the case of
NCI, a decrease in NCI showed that the containers would become more grouped and thus the performance was improved.
(5) There was a positive effect in the case of EFS.

Conclusion — In this paper, preprocessing algorithm was proposed and it was possible to choose the best factors for
preprocessing for a variety of situations through simulations. Further research related to this study needs to be carried out in
the following topic : a study on the improvement of container performance by connecting the preprocessing with
remarshalling.
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EF Z0| H{X|Sl= 7|2 %|(Kang, Oh, Ru, & Kim, 2004)&
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Figure 2: Example of a block
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3.1.1. HE35t= MHM2|9| ZF(Kind of Preprocessing : KOP)

MME|E S50z 2 mf MM MMzl 2eut wels A
Ha| 20z LEOjZICh WM Mx2let sels MNals
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3.1.2.1. Bt MH2| O 0]=3l4=(Limit of Maximum-
number for First-Preprocessing : LMF)

2 dN2lE YoM AT AMY ols S0 Hets
= & QUCh HYE dME| AL o|FR= HHYT dNE
0| 5{&8E|l= AH|0|H 0|&2| A S5=0|Ct. ™o 5
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gEAlel Yo 458 =0l 2% a4t 2 5 ULk

3122 Hels MXM2| %O} O]z ZlZ=(Limit of Maximum-

number for Later-Preprocessing : LML)
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3.1.2.3. QlelAZ (Number of Container Index : NCI)
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