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Optimal Decision of Multi-Port Master
Bay Stowage Based on Twin-40-feet
Quay Cranes Loading and Unloading
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Abstract: Based on the consideration of the loading and
unloading of twin 40’ quay cranes, the stowage of 20’ and
and the

integer

40’ dry containers and reefer containers,

influence of ship hatch cover, a mixed
programming model is established to solve the multi-port
main master bay plan problem, whose aim is to minimize
the total loading and unloading times of container crane
on the route. The bin packing algorithm with over-sized
items is designed based on heuristic rules to obtain the
stowage plans of 20’ and 40’ containers in the cabin in
mixed loading strategy and non-mixed loading strategy. It

is found that the non-mixed loading strategy can
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effectively improve the total loading and unloading
efficiency and the stowage model and algorithm can
optimize the stowage plan, which generally improves the
efficiency by at least 24.5% compared with common quay

cranes under equal conditions.

Key words: multi-port master bay plan problem;
stowage plan; multi container types; twin-40-feet quay

crane; bin packing algorithm with over-sized items
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Tab.2 Capacity of each bay of the ship
DU 4 01 03 05 07 09 11 13 15 17 19 21
it/ TEU 45 51 69 73 79 79 81 81 92 92 92
nEivE 53 23 25 27 29 31 33 35 37 39 41 43
it/ TEU 92 92 92 92 92 92 92 88 84 24 24
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Tab.3 Number of shipping containers
H (s 2 5384t/ TEU H s 3 52 ia4fi st/ TEU H s 4 52is4fi it/ TEU H s 5 52184 it/ TEU
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C rc C e C e C e C e C e C e C e
IR 94 4 20 3 75 5 15 0 265 20 30 4 40 0 4 1
AR 2 160 10 19 1 95 8 30 0 100 7 15 0
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Tab.4 Hatch capacity
iR T RES 01 02 03 04 05 06 07 08 09 10 11
i 754/ TEU 54 66 66 66 88 88 88 88 88 88 48
MEANAE/TEU 42 76 92 96 96 96 96 96 96 84 0
F=5 W40 it FHFITIEL &S OB RERE 5 E 6435 R 451 1 e 22 ] LU 25 A XL 40 ft

Tab.5 Total loading and unloading times of twin-

40-feet quay crane parallel operation at

each port
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Fig. 7 Efficiency improvement ratio of twin-40-feet quay crane compared with common quay crane
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