
  
    
    

    
  
  
    
    
  
    Browse Course Material
    
      [image: ]
    
  

  


  	
  
    
      
        
          Syllabus
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Calendar
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Readings
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Labs
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Assignments
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Projects
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Study Materials
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Related Resources
        
      
    
    
  

  
  

  
  









    
  
    
      [image: ]
    
  

    


  
    
      Course Info
    

  

  
    
      
        
        
          
          
            Instructor
            

          
            




	
    Prof. Alexandra Techet
  




          

        

         
        
          
          
            Departments
          

          
            




	
    Mechanical Engineering
  




          

        

         
        
        
          
            As Taught In
          

          
            Spring
            
              2005
            
          

        


        
          
            Level
          

          
            
              
                Graduate

              
            
          

        

        
      


      
    

  




  






  
    Topics
  

  	









  
  
    
  
  
  
    Engineering



	
    
      
      
        
      
      
      
        
        Civil Engineering
    

    	
        
          
          Structural Engineering
      


    
  
	
    
      
      
        
      
      
      
        
        Mechanical Engineering
    

    	
        
          
          Mechanical Design
      


    
  
	
    
      
      
        
      
      
      
        
        Ocean Engineering
    

    	
        
          
          Hydrodynamics
      
	
        
          
          Ocean Structures
      


    
  









  




  
    Learning Resource Types
  

  
    
      
        
          


  
    assignment_turned_in
    Problem Sets with Solutions
  




        

      
        
          


  
    group_work
    Projects
  




        

      
    

  





  


  
    Download Course

  





    






  
    
      menu
    
    
      
        [image: MIT OpenCourseWare]
      
    

    
      	
  
  
    
      search
    
  

	
          Give Now
        
	
          About OCW
        
	
          Help & Faqs
        
	
          Contact Us
        


    

  





  
    
      
        
          [image: MIT OpenCourseWare]
        
      

    

    
      
  
  
    
      search
    
  

      
        GIVE NOW
        [image: ]
      
      about ocw
      help & faqs
      contact us
    

  




    
    
    


  
    
    2.22 | Spring 2005 | Graduate
    

    
      Design Principles for Ocean Vehicles (13.42)
    

  





    
      
        
          
            
              
                
  
    [image: ]
    Menu
  



              

              
                


  
    More Info
  


              

            

          

        

      

      
          
          
  
    


  	
  
    
      
        
          Syllabus
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Calendar
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Readings
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Labs
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Assignments
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Projects
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Study Materials
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Related Resources
        
      
    
    
  

  
  

  
  






  




        

        
          
            
              
                
                  
                    

  
  
    
      
      Readings

    

  



  
    This table presents readings associated with particular lecture sessions, along with slides prepared for lectures 1, 6, and 20.

	

Lec #
	

Topics
	

Readings





	

1
	

Introduction to Course

Review of Dynamical Systems


	

Lecture Slides (PDF - 2.6 MB)





	

I. Tools for Seakeeping Analysis





	

2
	

Dynamical Systems and Ship Motions

Review of Complex Numbers


	

Introduction to Linear Time Invariant Systems (PDF)





	

3
	

Tools for Analyzing Ship Motions: Introduction to Linear Systems, Fourier Transforms
	

Fourier Transforms (PDF)





	

4
	

Tools for Analyzing Ship Motions: Fourier Transforms and Transfer Functions
	

 





	

5
	

System Characterization: Transfer Functions and Impulse Response
	

Probability Review (PDF)





	

6
	

Characterization of Random Environments: Waves and Wave Spectra
	

Lecture Slides (PDF - 2.4 MB)





	

7
	

Random Variables
	

Random Variables (PDF)





	

8
	

Random Processes
	

Random Processes (PDF)





	

9
	

Statistics of Random Sea Waves
	

Spectra of Random Processes (PDF)

Gaussian and Poisson Distributions (PDF)






	

10
	

Long Term Wave Statistics
	

Wave Spectra and Short/Long Term Statistics (PDF)





	

11
	

Exam 1: In-class
	

 





	

II. Wave and Current Forces on Bodies





	

12
	

Designing for Extreme Events: 100 Year Waves
	

 





	

13
	

Fluid Forces on Bodies: Viscous and Inertial Forces
	

 





	

14
	

Wave Forces on Floating Bodies
	

Hydrodynamic Wave Forces on Floating Bodies (PDF)





	

15
	

Equations of Motion of Floating Vessels under Wave Forcing
	

Froude Krylov Forces (PDF)

Coupled Heave-Pitch (PDF)






	

16
	

Froude Krylov Forces

Heave and Surge Motions


	

 





	

III. Seakeeping Analysis





	

17
	

Forward Speed Effects and Model Testing
	

 





	

18
	

Seakeeping Analysis

Natural Frequency/Natural Periods


	

Seakeeping Roll and Pitch (PDF)

Morrison’s Equation (PDF)






	

19
	

Ship Motion in Roll, Roll Damping
	

Roll Damping (PDF)





	

20
	

Vortex Induced Vibrations I: Viscous Forces
	

Lecture Slides (PDF)





	

21
	

Vortex Induced Vibrations II: Considerations for Offshore Platform Design
	

 





	

22
	

Second Order Forces

Wave Drift


	

 





	

23
	

Exam 2: In-class
	

 





	

24
	

Free Surface Impact Problem Applied to Ship Slamming
	

 





	

25
	

Class Presentations
	

 





	

26
	

Class Presentations (cont.)
	

 






  




                  

                

                
                  
  [image: ]
  [image: ]



    


  
    
      Course Info
    

  

  
    
      
        
        
          
          
            Instructor
            

          
            




	
    Prof. Alexandra Techet
  




          

        

         
        
          
          
            Departments
          

          
            




	
    Mechanical Engineering
  




          

        

         
        
        
          
            As Taught In
          

          
            Spring
            
              2005
            
          

        


        
          
            Level
          

          
            
              
                Graduate

              
            
          

        

        
      


      
    

  




  
    






  
    Topics
  

  	









  
  
    
  
  
  
    Engineering



	
    
      
      
        
      
      
      
        
        Civil Engineering
    

    	
        
          
          Structural Engineering
      


    
  
	
    
      
      
        
      
      
      
        
        Mechanical Engineering
    

    	
        
          
          Mechanical Design
      


    
  
	
    
      
      
        
      
      
      
        
        Ocean Engineering
    

    	
        
          
          Hydrodynamics
      
	
        
          
          Ocean Structures
      


    
  









    




  
    Learning Resource Types
  

  
    
      
        
          


  
    assignment_turned_in
    Problem Sets with Solutions
  




        

      
        
          


  
    group_work
    Projects
  




        

      
    

  





    


  
    Download Course

  


  




                
              

            

          

        

      

    


    

    
    	
        	
            	
					
						
							[image: MIT Open Learning]
						
						
							
								Over 2,500 courses & materials
							

							
								Freely sharing knowledge with learners and educators around the world. Learn more
							

						

					

            	

				
					
	
		
			[image: facebook]
		
	

	
		
			[image: instagram]
		
	

	
		
			[image: x (formerly twitter)]
		
	

	
		
			[image: youtube]
		
	

	
		
			[image: linkedin]
		
	




				

        	

    	

		
		
			
            	
					
						
							© 2001–2024 Massachusetts Institute of Technology
						

						
							Accessibility
						

						
							Creative Commons License
						

						
							Terms and Conditions
						

					

            	

				
					
						
						Proud member of: 
						
							[image: Open Education Global]
						
						

					

				

        	

		


		
			
	
		
			[image: facebook]
		
	

	
		
			[image: instagram]
		
	

	
		
			[image: x (formerly twitter)]
		
	

	
		
			[image: youtube]
		
	

	
		
			[image: linkedin]
		
	




		


		
			© 2001–2024 Massachusetts Institute of Technology
		

	




  

  

  


  
    
      
        
          [image: ]
          
            You are leaving MIT OpenCourseWare
          

        

        
          close
        
      

      
        Please be advised that external sites may have terms and conditions, 
        including license rights, that differ from ours. MIT OCW is not responsible 
        for any content on third party sites, nor does a link suggest an endorsement 
        of those sites and/or their content.
      

      
        
            Stay Here
        
        
          Continue
        
      

    

  




  

  



  



  


    
    
    

    
    
    





  


