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Space allocation for container terminal based on mixed storage model

FAN Jiajing
(School of Economics and Management, Zhejiang University of Science and Technology , Hangzhou 310023, China)

Abstract: After analyzing the current research of container terminal storage planning at home
and abroad, the author suggests that these two contrary objectives of operation balance rate of
bay and vehicles transportation distance must be put into one objective function and builds a
non-linear integer program model for this container terminal storage planning. By using Lingo
to solve and analyze this model according to the data from literature, the result shows that the
optimum can be get when considering these two contrary objectives of operation balance rate of
bay and vehicles transportation distance at the same time.
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Table 1 Container quantity deposited in block i bay j at beginning of planning period
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Table 2 Container quantity deposited in block 7 bay j at beginning
of the period and to be taken away by customer at stage ¢
P =1 t=2 t=3 t=4 t=5 t=6
i=1,j=1 2 0 0 0 2 0
i=1.j=2 0 2 0 0 0 0
i=1,j=3 0 0 0 0 2 0
i=1,j=4 2 0 0 0 0 2
i=1,j=5 0 0 0 0 0 0
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Table 3 Container quantity deposited in block i bay j at beginning of the period and to be loaded in berth [ at stage ¢
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Table 4 Container quantity transported to port at stage t Table 5 Container quantity unloaded from berth / at stage
from customer and to be loaded in berth / at stage t+£ ¢t and to be taken away by customer at stage t+#£
Gu k=0 k=1 k=2 k=3 k=4 k=5 Dy, k=0 k=1 k=2 k=3 k=4 k=5
t=1,l=1 5 6 3 4 3 5 t=1,l=1 6 5 4 S 5 4
t=1,l=2 5] 3 5 3 4 4 t=1,l=2 3 3 4 3 2 3
t=2,l=1 2 5 8 2 3 t=2,l=1 S 7 4 S 3
t=2,l=2 7 1 0 5 ) t=2,l=2 3 0 2 3 5
t=3,l=1 4 2 4 4 t=3,l=1 10 3 5 4
t=3,l=2 5 5 3 B t=3,l=2 7 3 3 1
t=4,l=1 10 6 6 t=4,l=1 6 2 5
t=4,l=2 0 3 2 t=4,l=2 0 7 2
t=5,l=1 3 4 t=5,l=1 8 2
t=5,l=2 6 1 t=5,l=2 1 6
t=6,l=1 5 t=6,l=1 12
t=6,l=2 4 t=6,l=2 7
RO FAX VUL BN L MRE S
Table 6 Distance between block ¢ bay j and berth /
s, i=1,j=1 i=1,j=2 i=1,j=3 i=1,—4 i=1,j=5
[= 200 150 200 250 300
(=2 300 250 200 150 200

RT O ABBEREAT RS AR G A DAL TS A AL LB DA

Table 7 Container quantity deposited in block i bay j at stage ¢ and to be loaded in berth / after planning period

Nijue t=1 t=2 t=3 t=4 t=5 t=6

(=1 0 2 5 8 6 4
(=2 4 1 4 0 1

Do
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Table 8 Container quantity deposited in block i bay j from berth [ at stage ¢

and to be taken away by customer after planning period

Yijue t=1 t=2 t=3 t=4 t=5 t=6
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Table 9 Operation quantity of each block and each bay at different stages

a=0 a=1 a=0.5

t=1 t=2 =3 t=4 t=5 =6 =1 t=2 =3 t=4 t=5 (=6 =1 t=2 =3 t=4 t=5 (=6

j=1 265 24 27 24 27 29 17 22 9 42 8 24 25 23 26 25 27 29

j=2 25 24 26 25 27 29 41 32 58 35 49 36 24 24 27 25 27 30
j=3 25 23 27 24 27 29 19 16 22 14 25 28 26 25 28 25 27 29
j=4 25 24 27 25 27 29 41 41 39 32 29 34 26 24 26 24 27 29
j=5 25 23 27 25 27 30 77 6 0 24 24 24 22 27 24 27 29

53
Mk 5 1Y 7.6 281 14.6
ZAH/#

L, 0.296 8 13.461 7 0.578 2
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Table 10 Values of X, » W, and transportation distance when a=0
Xiu BRTESE M BE IANL (AT, W RARTES ¢ DN B S« MFEIXES . .
“ PR ARECH DRI DR A L 09 “‘zgﬁfim; fir
' t=1 =2 =3 t=4 =5 =6 t=1 =2 t=3 t=4 =5 =6 sm
j=1.l=1 11 2 13 7 0 2 0 4 0 2 5 8 200
j=1,l=2 2 4 0 0 0 0 0 5 0 0 4 3 300
j=2,l=1 9 7 9 4 10 3 0 4 1 7 2 8 150
j=2,l=2 0 1 1 5 0 4 1 1 3 1 1 0 250
j=3,l=1 7 8 0 1 4 0 1 2 1 0 6 4 200
j=3,l=2 3 2 4 2 1 1 3 1 2 3 8 10 200
j=4,l=1 0 4 2 0 0 0 1 0 6 6 4 6 250
j=4,l=2 8 5 3 7 0 4 0 2 6 0 6 10 150
j=05.l=1 3 3 0 2 1 10 3 0 4 9 3 2 300
j=05,l=2 5 1 6 2 7 0 1 3 0 4 3 1 200
B E/m 39 900 38 700
BRI E/m 78 600
L, 2.246 2
F 11 o=10F X, Wy B S5 A8 i B
Table 11 Values of X, » W, and transportation distance when =1
Xiju RRNTES ¢ DBV B AN LREEITE . W, FRORTESS ¢ DB B, VAR @ MR IR . -
“ BH ARIH AR UL AN L 0 ol
i=1 I #E B /m
t=1 =2 =3 t=4 =5 =6 t=1 =2 =3 t=4 =5 1=
j=1,l=1 9 7 8 0 0 0 0 1 0 12 3 13 200
j=1,l=2 0 0 0 0 0 0 0 0 0 0 0 0 300
j=2,l=1 15 17 15 17 11 17 5 2 12 6 13 0 150
j=2,l=2 0 0 0 0 0 0 0 0 0 0 0 0 250
j=3.,l=1 5 0 0 0 0 0 0 7 0 6 4 14 200
j=3.0l=2 0 0 2 0 0 0 0 0 5 0 7 7 200
j=4.l=1 0 0 0 0 0 0 0 0 0 0 0 1 250
j=4,l=2 16 13 11 13 12 7 5 10 6 8 4 4 150
j=25,l=1 0 0 0 0 0 0 0 0 0 0 0 0 300
j=05,l=2 3 0 2 0 0 0 0 2 0 0 11 13 200
B #EE/m 31 800 32 500
BB /m 64 300
L, 0.726 5
R 12 o=0.5F Xy W, W{E S 4 132 i 1 5
Table 12 Values of X, » W, and transportation distance when a=0.5
"—0.5 Xiju RRTESR ¢ BB AN LREEITE . W RORESS ¢ DB B, VAR @ MR IX AR -
L BN DA A DAL DA J ANV ATAANL L A O
i I iE B /m
t=1 =2 =3 t=4 =5 =6 t=1 =2 =3 t=4 =5 =6
j=1,l=1 12 11 4 3 8 7 0 1 5 10 2 2 200
j=1,l1=2 1 1 0 0 0 0 0 0 3 0 0 300
j=2,l=1 7 5 10 7 3 8 5 3 3 4 10 12 150
j=2,0=2 1 0 0 0 0 0 0 0 2 0 0 0 250
j=3.l=1 9 8 5 3 0 0 0 6 0 0 7 13 200
j=3.,l=2 2 2 3 5 0 0 0 0 2 1 5 5 200
j=4,l=1 0 0 3 0 1 0 0 0 0 7 1 1 250
j=4,l=2 10 0 6 10 6 5 3 7 2 5 6 8 150
j=5,l=1 1 0 0 0 0 0 0 0 4 3 0 0 300
j=5,l=2 5 10 7 2 5 4 2 5 2 2 11 11 200
¥ Eh R /m 36 700 34 350
B E/m 71 050
L, 1.472 5
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Sz P A DX DL A5t A b S A s G 45 L S Table 13 Different objective values when ¢ is different
RO DR B, 4 0t BE AR I DUREF o e MRARESRS
F R AL 2270 7. 6. f kR T 45 % PRl K06 2 L
. e T 0 78 600 2.246 2 7.6 0.296 8
H0.296 8, RizHilE A 78 600 m; 1 64 300 0.726 5 281 13.461 7
9 FZ 11 0] LAE B W R AL % g 4k 0.5 71 050 1.472 5 14.6 0.578 2
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