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ABSTRACT ARTICLE INFO

In this research, by using the genetic algorithm, which is a type of meta Receive Date: 16 June 2024
heuristic algorithms, the optimal number of wharfs is calculated based on Revise Date: 22 August 2024

. . . . Accept Date: 14 September 2024
the number of existing ships, the profit from the export and import of iron
ore, and the waiting time. The best chromosome of each generation is

classified according to the maximum amount of profit obtained during the

: . : .. S Keywords:
operation period of the project. In addition to identifying the best number Shahid Rajaei port
of ships and waiting time, it also identifies the best possible capacity for wharf location
the project by using the event tree and taking into account the possibilities wharf number
of tides, market supply and demand, and the impact of the sanction, so Bulk materials

that the project can reach to the maximum profit at the time of operation
with the least risk. Then, by using the neural network and taking into
account the costs of dredging, dike and conveyor belt, the exact location
of the dike is determined, so that the cost of construction is reduced to the
minimum possible amount. This research has been carried out as a case
study on the construction of a mechanized rail terminal for mineral bulk
materials in Shahid Rajaei port and it helps the experts in this field for
feasibility and basic studies to identify the most optimal mode as soon as
possible in order to Avoid wasting time and resources. In this research,
the use of 2 wharfs with a capacity of 16 million tons per year has been
identified as the best plan. Also; The best place to build a wharf has been
identified at a distance of 350 meters from the end of the land.
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1 Berth allocation problem (BAP)
2 Yard assignment problem (YMP)
3DSS
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6 Cost-benefit analysis

7 Multi-criteria analysis

8 Delfi

9 Likert

10 Mixed integer linear programming
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33 Conveyor belt
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|E| 1%50 struct with 3 fields °
Fields 't} Position [ Delay [ TotalProfit

1 [101,150,2] 97 43889e+09 @
2 [101,150,2] 97 43889e+09

3 [101,150,2] 97 43889e+09

4 [101,150,2] 97 43889e+09

5 [101,150,2] 97 43889e+09

6 [101,150,2] 97 43889e+09

7 [101,150,2] 97 43889e+09

8 [101,150,2] 97 43889e+09

E] [101,150,2] 97 43889e+09

10 [101,150,2] 97 43889e+09

11 [101,150,2] 97 43889e+09

12 [101,150,2] 97 43889e+09

13 [101,150,2] 97 43889e+09

14 [101,150,2] 97 43889e+09

15 [101,150,2] 97 43889e+09

16 [101,150,2] 97 43889e+09

17 [101,150,2] 97 43889e+09

18 llm 15021 97 43889+09 s v
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[-E] 1x50 struct with 3 fields

Fields 7 Position [ Delay [HTotalProfit

1 [166,2183] 116 6.8326¢+09 ~
2 1166,2183] 116 6.8326e+09

3 1166,218,3] 116 6.8326¢+09

4 1166,2183] -116_ 6.8326€+09

5 [166,2183] 116 6.8326e+09

5 1166,2183] 116 6.8326¢+09

7 1166,2183] 116 6.8326e+09

8 1166,2183] 116 6.8326¢+09

El 1166.2183] 116 6.8326e+09

10 [166,218,3] 116 6.8326+09

11 1166,2183] 116 6.8326€+09

12 [166,2183] 116 6.8326e+09

13 [166,2183] 116 6.8326e+09

14 1166,2183] 116 6.8326e+09

15 1166,2183] 116 6.8326¢+09

16 1166.2183] 116 6.8326e+09

17 [166,2183] 116 6.8326e+09

18 1166,2183] 116 6.8326¢+09

19 1166,2183] 116 6.8326e+09

20 [166,2183] 116 6.8326e+09

21 1166,2183] 116 6.8326e+09

22 1166,2183] 116 6.8326¢+09

23 1166,.2183] 116 6.8326e+09

24 [166,2183] 116 6.8326e+09

25 1166,2183] 116 6.8326e+09 v
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EightyTon:
EightyTons:
EightyTon:
EightyTon:
EightyTen:
& EightyTo

SixtyTon: 218 BerthNumber:
8 SixtyTon: 218 BerthNumber
SixtyTo ) BerthNumber:
SixtyTon: 8 BerthNumber:
SixtyTen: BerthNumber:
ixtyTon: 218 BerthNumber:

8 PerthNumber

) BerthNumber:

8 BerthMumber:
BerthNumber :
BerthNumber

Best Result: 6366507060.0976 ~
Best Result: L0976
Best Result: 3.1028
Best Result: .1025
Best Result: 6416212413.1025
Best Result: 6416212413.1025
Best Result: 6416212413.1025
Best Result: 6664739178.1269
Best Result: 6664739178.1269
Best Result: 6664739170.1269
Best Result: 6€672857478.0727

SR

RS

EightyTon:
EightyTon:
EightyTon

o

EightyT 8 BerthNumber: Best Result: 66720857478,
EightyTon: ) BerthNumber: Best Result: 6032646772 S
EightyTon: 8 BerthNumber: Best Result: 6032646772.0629

EightyTon:
EightyTon:

BerthNumber :
BerthNumber :
EightyTon: 166 SixtyTon: 218 BerthNumber:
5 EightyTon: 166 SixtyTon: 218 BerthNumber: Best Result: €832646772.
EightyTon: BerthNumber: Best Result: 6832646772

2
3
3
3
3
3 Best Result: 6832646772.0629
3
3
a
3
EightyTen: BerthNumber: 3 Best Result: 6832646772
3
3
3
3
3
3
3
a
3
3
3
-

Best Result: 6032646772.0629
Best Result: 6032646772.

EightyTen: BerthNumber : Best Result: 6832646772

EightyT BerthNumber : Best Result: 603264677
EightyTon: ) BerthNumber: Best Result: 603264677

EightyTon: Berthyumber:
EightyTon: 166 SixtyTo BerthNumber :
EightyTon: 166 SixtyTon: 218 BerthNumber:
EightyTon: 166 SixtyTo
EightyTon: 166 SixtyTon
EightyTon: SixtyT.
EightyTen:
31 BightyTen:

Best Result: 6032646772.
Best Result: 6832646772,
Best Result: 6832646772,
Best Result: 6832646772.
Best Result 2646772,
Best Result: 6832646772
Best Result: G832646772.0629
Best Result: 6832646772.0629

BerthNumber :
) BerthNumber:
BerthNumber :
BerthNumber :
BerthNumber :

+
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Pop

[ 1x50 struct with 3 fields

Fields ‘#Position [{] Delay [i]TaotalProfil

1 [118,90,2] -166  3.6684e+09 ~
2 [118,90,2] -166  3.6684e+09

3 [118,90,2] -166  3.6684e+09

|4 [118,90,2] -166  3.6684e+09

5 [118,90,2] -166  3.6684e+09

6 [118902] -166  3.6684e+09

7 [118902] -166  3.6684e+09

8 [118,90,2] -166  3.6684e+09

9 [118,90,2] -166  3.6684e+09

10 [118,90,2] -166  3.6684e+09

11 [118,90,2] -166  3.6684e+09

12 [118,90,2] -166  3.6684e+09

13 [118902] -166  3.6684e+09

14 [118902] -166  3.6684e+09

15 [118,902] -166  3.6684e+09

16 [118,90,2] -166  3.6684e+09

17 [118,90,2] -166  3.6684e+09 ©
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Command Window Y

Generation: 1 EightyTon: 118 SixtyTon: 84 BerthNumber: 2 Best Result: 3551061426€.0966 ~
Generation: 2 EightyTon: 118 SixtyTon: 84 BerthNumber: 2 Best Result: 3551061426.0966
Generation: 3 EightyTon: 118 SixtyTon: §4 BerthNumber: 2 Best Result: 3551061426.09%66
Generation: 4 EightyTon: 118 SixtyTon: 84 BerthNumber: 1 Best Result: 3591124524.0933
Generation: 5 EightyTon: 116 SixtyTon: £4 BerthNumber: 1 Best Result: 35951124524.09%33
Generation: 6 EightyTon: 118 SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 7 EightyTon: 118 SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 8 EightyTon: 118 SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 9 EightyTon: 118 SixtyTon: 20 BerthNumber: 1 Best Result: 3668198328.0998

Generation: 10 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198325.0998
Generation: 11 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 12 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 36681983285.0998
Generation: 13 EightyTon: 1 SixtyTon: 90 BerthNumber: 1 Best Result: 36681%83285.0998
Generation: 14 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 15 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 16 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 17 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198325.0958
Generation: 18 EightyTon: I SixtyTon: 90 BerthNumber: 1 Best Result: 36681%83285.09%8
Generation: 19 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 20 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0998
Generation: 21 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198328.0958
Generation: 22 EightyTon: SixtyTon: 90 BerthNumber: 1 Best Result: 3668198325.0998
Generation: 23 EightyTon: 1 SixtyTon: 90 BerthNumbe 1 Best Result: 3668198328.0998
Generation: 24 EightyTon SixtyTon: 90 BerthNumbe 1 Best Result: 36681983285.0998
neration: 25 EightyTon SixtyTon: 90 BerthNumbe 2 _Best Result: 3668387622 09 v
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Pop
|EJ 1x50 struct with 3 fields
Fields '#Position [1] Delay [[]TotalProfii
1 183,50,1] 1 25711e+09
2 83,50,1] 1 25711e+09
3 [83,50,1] 1  25711e+09
4 [83,50,1] 1 25711e+09
5 [83,50,1] 1 25711e+09
6 [83,50,1] 1 25711e+09
7 [83,50,1] 1 25711e+09
3 [83,50,1] 1 25711e+09
9 [83,50,1] -1 25711e+09
10 [83,50,1] 1 25711e+09
11 [83,50.1] 1 25711e+09
12 [83,50.1] 1 25711e+09
13 183,50.1] 1 25711e+09
14 183,50.1] 1 25711e+09
15 83,5011 1 25711e+09
16 183,50.1] 1 25711e+00
17 83,50,1] 1 25711e+09
< >
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Probability Greater than Lower Bound is 0.74751
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o Probability Greater than Lower Bound is 0.25249
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Probability Greater than Lower Bound is 0.701

i Probability Greater than Lower Bound is 0.12071 i
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