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Abstract : The productivity of automated container terminals is significantly affected by not only the speed related performances of
automated transfer cranes(ATCs) but dlso the sizes of container blocks, In this paper, it is discussed how to determine the size of import
container blocks considering both the container handling times of an ATC and their storage space. Firstly, evaluation models are
suggested for the container handling times of an ATC in a typical import container blocks. Secondly, three mathematical formulations
are suggested to determine the size of import container blocks. Numerical experiments for the suggested models to determine the size
of import container block are provided.
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Fig. 1 An illustration of the trace of the movement of the
trolley of ATC
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Fig. 2 An illustration of the trace of the movement of the
trolley of ATC
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Fig. 3 An illustration of container handlings in a bay
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Table 2 The solutions of numerical examples for M1

S1 S2 L M H 2LMH ETs ETr
70 100 16 6 3 576 68.93  98.21
120 16 6 3 576 68.93 98.21
140 16 6 3 576 68.93 98.21
160 16 6 3 576 68.93 98.21
80 100 17 6 3 612 70.32 99.60
120 23 6 3 828 79.13  108.41
140 18 6 4 864 79.24 120.30
160 18 6 4 864 79.24 120.30
90 100 17 6 3 612 70.32  99.60
120 30 6 3 1080 89.92 119.20
140 25 6 4 1200 89.67 130.63
160 25 6 4 1200 89.67 130.63
20 6 5 1200 89.65 144.99

Table 3 The solutions of numerical examples for M2

(lETs

a k L M H 2LMH ETs ETr +BETq
0.1 600 17 6 3 612 70.32 99.60 96.67
800 23 6 3 828 79.13 108.41 105.48
1000 28 6 3 1008 86.80 116.08 113.15
0.3 600 17 6 3 612 70.32 99.60 90.82
800 23 6 3 828 79.13 108.41 99.63
1000 28 6 3 1008 86.80 116.08 107.30
0.5 600 17 6 3 612 70.32 99.60 84.96
800 23 6 3 828 79.13 108.41 93.77
1000 28 6 3 1008 86.80 116.08 101.44
0.7 600 17 6 3 612 70.32 99.60 79.10
800 23 6 3 828 79.13 108.41 87.91
1000 28 6 3 1008 86.80 116.08 95.58
0.9 600 17 6 3 612 70.32 99.60 73.25
800 17 6 4 816 77.82 118.88 81.93
1000 21 6 4 1008 83.63 124.69 87.74

Table 4 The solution of the numerical example for M3

M L H 2MIH ETs  ETs +0073EETT?R S(C) T(C)
6 20 5 1200 89.65 144.99 10625 1 14
6 25 4 1200 89.67 130.73 101.99 2 10
6 24 4 1152 88.14 129.21 100.46 3 7
6 19 5 1140 88.19 143.53 10479 4 13
6 23 4 1104 86.63 127.69 9895 5 6
6 18 5 1080 86.74 142.08 103.34 6 11
6 30 3 1080 89.92 119.20 98.70 7 5
6 22 4 1056 85.12 126.18 97.44 8 4
6 29 3 1044 8836 117.64 9714 9 3
6 17 5 1020 85.32 140.66 101.92 10 9
6 21 4 1008 83.63 12469 9595 11 2
6 28 3 1008 86.80 116.08 9558 12 1
520 5 1000 88.62 14245 104.77 13 12
5 25 4 1000 88.85 128.90 100.87 14 8
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