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Table 4 The expected revenue of container terminal
/
144 @ 1 2 3 4
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Table 7 The expected revenue of container terminal with
different rehandle cost 1
/ ™ T™W
/ / /
4)
35 6942.24 4723.20 2219.04
36 6 609.12 4446.72 2 162.40
37 6292.02 4170.24 2 121.78
38 5930.34 3 893.76 2 036.58
39 5 681.76 3617.28 2 064.48
40 5306.70 3 340.80 1 965.90
41 4928.58 3 064.32 1 864.26
42 4 605.12 2 787.84 1817.28
43 4 398.06 2 511.36 1 886.70 1517.46
44 3987.18 2 234.88 1752.30 ’ 1 517.46
45 3634.02 1 958.40 1 675.62
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280 @,
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Optimal pickup time windows allocation at container terminal

WEI Hang

School of International Business Administration Shanghai University of Finance and Economics Shanghai

200433 China

Abstract: Container terminal is not only the area for storing inbound and outbound containers but also the

place for pickup. Because of the uncertainty of pickup time terminal operators have to rehandle the containers

frequently which incur significant cost to the operators. In order to reduce the cost in rehandling a time win—



dow mechanism for container pickup was introduced. A function of the subsidies to the terminal operators and

a function of rehandling costs to the consignees were constructed. Based on these functions the distribution of

pickup times and the formulation of rehandling times were derived. Then the problem of optimal pickup time

windows allocation was proposed and the model was constructed. Because of the high computational complexi—

ty a genetic algorithm was developed. Finally a numerical example was given in two different modes

and

the sensitivity analysis was conducted. By applying the time windows allocation mechanism the rehandling op—

erations were greatly reduced and both of the operational efficiency and the expected profits of the terminal

operators were improved significantly.

Key words: container terminal; delivery; time windows; optimization

1
Table 1 The starting time and time window for each container
3

(1 1) 0 5.12 0 5.12 0 5.11 0 5.11
(1 2) 5.12 1.89 5.12 1.90 5.11 1.90 5.11 1.91
(1 3) 7.01 2.82 7.02 2.82 7.01 2.82 7.02 2.82
(1 4) 9.83 4.54 9.84 4.54 9.83 4.55 9.83 4.57
(2 1) 14.37 5.61 14.38 5.60 14.38 5.60 14.41 5.6

(2 2) 19.98 2.31 19.98 2.31 19.98 2.30 20.01 2.3

(2 3) 22.29 2.88 22.29 2.88 22.28 2.88 22.31 2.85
(2 4) 25.17 4.7 25.17 4.72 25.16 4.72 25.16 4.72
(3 1) 29.87 6.37 29.89 6.35 29.88 6.34 29.88 6.31
(3 2) 36.24 3.28 36.24 3.28 36.22 3.28 36.19 3.28
(3 3) 39.52 2.93 39.52 2.91 39.52 2.93 39.49 2.93
(3 4) 42.45 4.53 42.43 4.53 42.43 4.53 42.4 4.53
(4 1) 46.98 8.75 46.96 8.77 46.96 8.75 46.93 8.78
(4 2) 55.73 4.53 55.73 4.53 55.71 4.53 55.71 4.53
(4 3) 60.26 3.48 60.26 3.48 60.24 3.48 60. 24 3.49
(4 4) 63.74 8.03 63.74 8.05 63.72 8.05 63.73 8.05
(5 1) 71.77 7.88 71.79 7.88 71.77 7.91 71.78 7.91
(5 2) 79.65 4.22 79.67 4.20 79.68 4.21 79.69 4.2

(5 3) 83.87 3.76 83.87 3.76 83.89 3.75 83.89 3.75
(5 4) 87.63 8.72 87.63 8.72 87.64 8.72 87.64 8.72
(6 1) 96.35 8.02 96.35 8.00 96.35 7.99 96.35 7.97
(6 2) 104.37 4.9 104.35 4.90 104.35 4.90 104.33 4.89
(6 3) 109.27 4.19 109.25 4.18 109.25 4.17 109.22 4.17
(6 4) 113. 46 6.56 113.43 6.57 113.42 6.58 113.39 6.61
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1517.46 280

¢, =1517.46/280 = 5. 42
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2
Table 2 The crane moving step and corresponding probability
l Pi m
1 1 1/36 0
2 2 1/36 1
3 3 1/36 2
4 4 1/36 3
5 5 1/36 4
6 6 1/36 5
7 1 1/36 1
8 2 1/36 0
9 3 1/36 1
10 4 1/36 2
11 5 1/36 3
12 6 1/36 4
13 1 1/36 2
14 2 1/36 1
15 3 1/36 0
16 4 1/36 1
17 5 1/36 2
18 6 1/36 3
19 1 1/36 3
20 2 1/36 2
21 3 1/36 1
22 4 1/36 0
23 5 1/36 1
24 6 1/36 2
25 1 1/36 4
26 2 1/36 3
27 3 1/36 2
28 4 1/36 1
29 5 1/36 0
30 6 1/36 1
31 1 1/36 5
32 2 1/36 4
33 3 1/36 3
34 4 1/36 2
35 5 1/36 1
36 6 1/36 0




