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ABSTRACT 

In the last four decades, container terminals are essential intermodal interfaces in the global 

transportation network. Efficient container handling at terminals is important in reducing 

transportation costs and keeping shipping schedules. With ever increasing containerization 

the number of seaport container terminals and competition among them, have become quite 

remarkable. Operations are now a days unthinkable without effective and efficient use of 

information technology as well as appropriate optimization (operations research) methods. 

In this report I described the literature review and mathematical modelling for reducing container 

rehandlings at Hyundai Motor India Limited, Chennai and shows the result.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 

 

TABLE OF CONTENT 

 

CERTIFICATE 

ACKNOWLEDGEMENT……………………………………….……………...………………...i 

ABSTRACT………………………................……………………….………….………………..ii 

TABLE OF CONTENT……………………………………………….………..………………...iv 

LIST OF TABLES…………………………….………………………….….…...………………vi 

LIST OF FIGURES………………………………………………………….……..……..…….viii 

1. Introduction……………………………..……………………………………………………..1 

1.1. Terminal overview………………………………………………………………………..2 

1.2. Company profile ………………………………………………………………………….5 

2. Terminal operations …………………………………………………………………………...7 

2.1. The ship planning process ……………….……………………………………………….7 

2.1.1. Berth allocation……………………………………………………………………7 

2.1.2. Stowage planning………………………………………………………………….7 

2.1.3. Crane split …………………………………………………………………………8 

2.2. Storage stacking logistics… ……………………………………………………………...9 

2.3. Transportation…………………………………………………………………………...12 

2.3.1. The quayside transport…………………………………………………………...12 

2.3.2. The landside transport……………………………………………………………14 

2.3.3. Crane transport optimization……………………………………………………..17 

3. Literature review……………………………………………………………………………..18 

3.1. Yard design……………………………………………………………………………...18 

3.2. The ship planning process ………………………………………………………………20 

3.2.1. Berth allocation…………………………………………………………………..20 

3.2.2. Stowage planning………………………………………………………………...21 

3.2.3. Crane split………………………………………………………………………..23 



iv 

 

3.3. Storage space assignment ……………………………………………………………….24 

3.4. Container reshuffling……………………………………………………………………29 

3.5. Transport optimization…………………………………………………………………..36 

3.5.1. Quayside transport ……………………………………………………………….36 

3.5.2. The landside transport……………………………………………………………37 

3.5.3. Crane transport optimization……………………………………………………..38 

4. Research methodology………………………………..……………………………………...40 

4.1. Need for study……...……………………………………………………………………40 

4.2. Assumptions ………………………………………………………………………….…40 

4.3. Problem identified…………………………………………………………………….…40 

4.4. After material enters HMI…..…………………………………………………………...40 

4.5. Analysis ………………………………………………………………………………....41 

4.6. Methodology………………………………………………………………………….…42 

4.6.1. Formulation………………………………………………………………………43 

5. Result and discussion………………………………………………………………………...48 

6. Conclusion …………………………………………………………………………………...57 

6.1. Future scope ………………………………………………………………………….…57 

References……………………………………………………………………....................…59 

 

 

 

 

 

 

 

 



v 

 

LIST OF TABLES 

Table 4.1 List of factors……………………………………………………………………….…40 

Table 4.2 Total containers to be open to fulfill 1 day, 2 days and 3 days requirements of above 

mentioned car models……………………………………………………………………………41 

Table 5.1 Relocation and delay for instance 1…………………………………………………...47 

Table 5.2 Relocation and delay for instance 2…………………………………………………...47 

Table 5.3 Relocation and delay for instance 3…………………………………………………...47 

Table 5.4 Relocation and delay for instance 4…………………………………………………...48 

Table 5.5 Relocation and delay for instance 5…………………………………………………...48 

Table 5.6 Relocation and delay for instance 6…………………………………………………...48 

Table 5.7 Relocation and delay for instance 7…………………………………………………...48 

Table 5.8 Relocation and delay for instance 8…………………………………………………...49 

Table 5.9 Relocation and delay for instance 9…………………………………………………...49 

Table 5.10 Relocation and delay for instance 10………………………………………………...49 

Table 5.11 Relocation and delay for instance 11………………………………………………...49 

Table 5.12 Relocation and delay for instance 12………………………………………………...50 

Table 5.13 Relocation and delay for instance 13………………………………………………...50 

Table 5.14 Relocation and delay for instance 14………………………………………………...50 

Table 5.15 Relocation and delay for instance 15………………………………………………...50 

Table 5.16 Relocation and delay for instance 16………………………………………………...51 

Table 5.17 Relocation and delay for instance 17………………………………………………...51 



vi 

 

Table 5.18 Relocation and delay for instance 18………………………………………………...51 

Table 5.19 Relocation and delay for instance 19………………………………………………...51 

Table 5.20 Relocation and delay for instance 20………………………………………………...52 

Table 5.21 Relocation and delay for instance 21………………………………………………...52 

Table 5.22 Relocation and delay for instance 22………………………………………………...52 

Table 5.23 Relocation and delay for instance 23………………………………………………...52 

Table 5.24 Relocation and delay for instance 24………………………………………………...53 

Table 5.25 Relocation and delay for instance 25………………………………………………...53 

Table 5.26 Relocation and delay for instance 26………………………………………………...53 

Table 5.27 Relocation and delay for instance 27………………………………………………...53 

Table 5.28 Relocation and delay for instance 28………………………………………………...54 

Table 5.29 Relocation and delay for instance 29………………………………………………...54 

Table 5.30 Relocation and delay for instance 30………………………………………………...54 

Table 5.31 Relocation and delay for instance 31………………………………………………...54 

Table 5.32 Operating cost of container yard for 6 days………………………………………….55 

 

 

 

 

 

 



vii 

 

LIST OF FIGURES 

Fig 1.1: Container terminal system..………………...……………………………………………..2 

Fig 1.2: Container stack……………………………...………………………………………….…3 

Fig 1.3 Illustration of bay……………………………………………………………………….…3 

Fig 1.4 Top view of a container terminal………………………………………………………..…4 

Fig 2.1 Quayside crane…………………………………………………………………………….8 

Fig 2.2 Container stacking………………………………………………………………………..12 

Fig 2.3 Transport via train………………………………………………………………………..16 

Fig 2.4 Transport via truck………………………………………………………………………..16 

Fig 4.1 Flow of material inside the plant………………………………………………………….40 

Fig 5.1 Cost comparison for 3 days……………………………………………………………….55 

 

 

 

 

 

 

 

 

 


