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Abstract

By increasing the use of container transportation, one of the existing problems is the constant
capacity of container terminals due to problems, such as lengthy construction process, lack of
budget and space to build new locations, as well as lack of manpower. Also, this constant capacity
leads to problems such as reduced trade relations, increased maintenance and warehousing costs,
increased transportation costs, and increased loading and unloading times, as well as container
allocation problems. To solve this problem without increasing the area of the terminal, this paper
presents a mathematical model to allocate containers that can be used not only to solve this
problem, but also in other cases such as transportation and shipping used. Due to the size of
problems used in this research, a heuristic algorithm, namely LOGIC algorithm is used. According
to studies, carried out in the literature, this algorithm has not been used in relevant problems so
far. Also, due to the development of the LOGIC algorithm in this paper, it can be used for other
large-scale optimization problems. The development of the proposed algorithm can be improved
to solve the layout problem of maritime containers with other real constraints.
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Figure 1- Relationship between containers, wharf, yard and customs.
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Figure 5- Flowchart of the main problem solving.
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Figure 21- Factor aggregation.
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Table 5- Symbol of the operators of the Heuristic algorithm.

0 [ \4 S35 920,
P ok Q ail jayga
T v (F1) Jol asb
w el A aib ez ples
F.A al 1-2'-3-...-9"  waxr gaib ;0 oad s gl ysls
0 LSy bl L osls ales X el e (T ) Jol 2z 65 (05,8,
X 8l gl Y” ol Jis Gl 55 Jul 2 o5 2901,

‘SQLQ—M W =t M)jﬂ' U)L”-Lé )é Lbrm Oé‘.&.&*ﬂ' 09%. —V—Y

Ol o s slae Ol o 53 48 Sl sliasl) f‘_}&id)jlg-jléd.s%r:wjﬁldy-j Solwd e QL»T&.S:).%}.:@,MSQ.@:.—
Q)ﬂ&ﬁ} b e Sl ngjbg_xﬂ»bud)wu:; [Eygiviges by ol gl Wbl ennss Gla 1SS L,

3
)
Vel
3
)
g\
Q
4

i

de

V=YY tamdp NF e )L@.: A a)l.«..:u 4 09 ‘QL:L).F)> ": ’de:?f



Sl o cilimes Slab 3 Sl gl b 13lS (63 gee JUESls B (gau 8 Gd akeS oy BB el Oda 1l )3 5,5

Ao B laay 58 S5l Pl al ol 53 gllas a5 L g oo il b L Jas Ok 55 Lo s 23S
o Ll a3y 350 B 0l S Sy o VO B ) pjlad (sl Shes pollas Sisline slacdl s )il aqulir
il 8 35 o ploil (5653, 55 1 0 S 5 (6,505 Sl g6 Jaes S8 5 abogoe calSiad 3 Ln 0l el dlies Jo i
Ao g ol pales oty puns 5 il (GLa Il 53 1y L 2slS )l ol 3] el Comns & o slae g alins | b
g oo S Joole o plaile pl S das s S8 5 b g Sl > aily olazt ] lalia 5 4l Llus s L8

Gl oles 4 555 0 o] 10 ) olets gla Shas llas (o bl aled ouns 2 2358 0 Jko (S lutieS g

\4
AL e S anpa olw il Ol olaad 5 oy B o) sSB oled p aingr (LIS 51 (gl 0l b pre
o yliel g 105951 (gl - ¥
Sl ol 0l e 2SS YV 0 Cm s 4 8 Canad a3 b 2lS 35 8 o odaliin 3 534S 5 5bolen e 2alS gledss
) IS OF ¢ sl (Al 8l 4w oS (bl glagaly ST Al e dids O b iolS sladids 3l 5 odiply o aslS IS
\
0 C~w| o OL:’
5E Al 6&00‘0—9 Js»
3 Table 6- Problem data.
X
Avi 1 Sl (8) el ot b
2/35m P el 91 i gy Bl @pSbsadss 270 Leg yunls slass
“;k Olej o=l
é‘ Slp(H) abgme Joii o b )lo
v 1/45$ 4 4o 93 plggslenSbsads 270 2 g5 puls slass
} oley ol
D Sly SyeS (K) Juiti > cud b
J?g 2700 Al coline 66 gy nl gpSbsals 120 3 5 yuls ol
Olej o=l
a0 les alis blug cod s
2700 dboyme cols 30 ’ _ 180 4 g5yl slaxs
cis
_ Ao Lo adts flwg cud b
2700 SyaS corlone 28 ’ 90 5 g5 yunlS sluss
abgoxe
) o leds alis blug oo s
540 Al arass LB gl colue 26 _ 60 6 o yuuls olaxs
SyeS
o0 s LB g0l colie . Al L 5,58 oles e 120 7 o5t olac
. P
by ey yunls Jlinl sl
540 arass BB gel) el o abgoe Joi 2 0 S5 ey e 240 8 g5 ,uslS slass
_ . . 9 yS
S5 Leg yusls Jasl el
oslojarasiii g g ils colue Syl i > 0 S5 ley Do
18 , ‘ 8 i 180 9 g5 yulS slaws
Al iy 4 00 g yuils JUinl sl
od‘éua.-.«akul &5.\ )......415 IS Y alsul J_._a.u);> 6)'&:4 UL°) Ode 10 s sl
18 ‘ ~1/5h : i 270 Eo yuils slass
abgoe Jodl > & 00 ey yunls Jlasl (b
18 oobua.:.,a;'di £y ,Mls colbue Lgh &92& uL"“")’ ‘_;)li.;, QLQ)' Ode 270 1 ¢ S ol
P S F
SyeS et 4 oad Leg yunls Jasl b
Ol gl il ol lade SyeS ez 6,0 pley e . .
2100 2h 120 12 g9 pssls olaws

A Jol 2 g 225 g9 s Jlaml b




A by ke 19 o

FlS ool (65,46l £ 98

1800 1830 180 13 g5 s ol
abgze Judi > g abgre ‘5..“5 GOl
Lols oL lade 19 ] LoolS slows1 ¢y ,ael ;
=5 S 9] o= ® 2 2
1800 i a0 T SRR g0 14gs sl sl
SyoS e 5 SyeS abyze sodd
32,40l 5 51 eslS slows 5 eslS olass
305 ASulas,led sadis blugany 1830 ST &8 L T po &¥SEEE SR
S yoS G0 15
oled  sadis blug  anje laykils daugs oo Jladl (sliad 16 5
S sl
28% gt 2160 s £y
_ dLb)Mls Ja...v}a aMJLL..Jl L.gl..'a_.‘)
268 SyeSaoleds gadis bloganie 2160 N 240 17 g5 yoslS oo
9.7!.40
. dLb)Mls Ja...v}a aMJLL..Jl L.gl..'a_.‘)
11500 Al b ojlois gliad aise 2160 _ 180 18gg il ol
S8
11000 o slos (liad any jababgone 3 C . 270 195 amls slass
g3l 4]
slS o Lol a;
. _ FERD SOges (2 AR
10000 o lods (sliad asyz0b S 08 7 . 210 20gs pusls sl
g5l sasi 5l
E955 Al 5 IS anpe Sl (Bl bl anse
33% . ) 2 o 120 21 g yuls olass
G &9 5l abgmal 4]
95 5 Al (IS agpe 150 A gogee lml ansa
28% 6/5 o 180 22 g5 il olass
by g9 3l abgei 5]
£9 5! Al o)l anse 150 I8 ls (B ol anse .
25% _ 1 o 90 23 gg yunls slass
Sy e@ sl 9]
_ols oo bul> au;
R0 Goges (i AR
12000 o o Sl L coad a3 5 o 60 24 g5 S olass
E9 1 deSi ]
Je 2z cvai aze ) abgne
11000 ’ sm/m bz cere 420 25y nnlS slas
] in
10000 Jud > oo aigpe j0is )3 SpeS 5 byl olib slass 240 26 g5 ynls olass
1620 sb=lgel, 5490 o215 JS ol 180 27 g9 yulS olass
Sl glo il oo ol -V Jguz
Table 7 - Flow between wharf containers.
9 8 7 6 5 4 3 2 1 fSL;
0 535 540 0 0 0 500 540 O 1
0 0 835 0 0 0 540 0 540 2
0 0 0 0 0 0 0 565 535 3
830 0 0 835 50 0 0 0 0 4
1200 835 30 195 0 30 0 0 o0 5
30 30 835 0 220 835 0 0 0 6
0 1080 0 835 30 0 0 835 540 7
0 0 0 30 760 0 0 0 560 8
0 0 0 40 1300 835 0 0 0 9
abgo gl S o b,z -A Jguz
Table 8 - Flow between enclosures.
18 17 16 15 14 13 12 11 10 fHF;
0 730 700 295 195 O 465 30 0 10
1200 1130 0 535 0 50 0 0 30 11
0 0 097 0 1500 O 0 0 565 12
1000 840 0 0 0 0 0 50 0 13
0 0 300 0 0 0 0 0 295 14
0 30 835 0 0 0 0 635 195 15
0 0 0 760 200 O 1650 0 600 16
50 0 0 20 0 835 0 1110 835 17
0 50 0 0 0 700 0 1300 0 18
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Table 9 - Flow between customs containers.
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Figure 23- Right: Layout in the port area, left: Layout in the yard, after solving in the algorithm.
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Figure 24- Right: Arrangement at port customs, Left: Arrangement at customs, after solving in algorithm.
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Table 10- Variable tariffs for different types of containers.
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Table 11- Compare the port and the proposed algorithm.
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Figure 25- The general shape of a port.
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