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Wind-generated waves present irregularity motion that in time and space cannot be exactly 
predicted. Therefore, it is a common practice to represent the elevation of the sea surface with sum 
of many sinusoidal waves with different direction, amplitudes, frequencies, and phases 
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Introduction to Offshore Structures 
with focus on Marine Dynamics

Jesus De Andrade
April, 2016



Cases that show how not to do it



Waves statistics / Short‐term 



Waves statistics / Short‐term 

• Distribution of wave surface elevation
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Waves statistics / Short‐term 
• Distribution of Wave Height



• Exercise
Short‐term 
statistics



Motion of marine structures



















• A fully developed sea is a sea state where 
the waves generated by the wind are as 
large as they can be under current 
conditions of wind velocity.

• Significant wave height is the average of the 
highest 1/3 of the waves present.
– Good indicator of potential for wave damage to 
marine structures

7-1 Properties of Ocean Waves



Motion of marine structures

‐ Semi‐analytical
‐ Numerical Model
‐ Experimental testing

Superposition of wave excitation, added mass, damping and restoring loads. 



Scaled‐down Exp. Tests



Scaled‐down Exp. Tests



it establishes a relation between the motion and wave 
amplitude in the frequency domain

Response amplitude operator, RAO

Motion of marine structures

heave motion of 
semi‐submersible 
platforms 



Surge (horizontal)
motion of TLP 
platforms 
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Motion of marine structures

Illustration of largest natural period versus depth for some platform concepts, and 
periods for important environmental loads.



Motion of marine structures









Ultra‐Deepwater 
Semi‐submersible













Riser tensioner





WH Fatigue



Weight : 250 T in ai


	20160405
	Introduction to Marine Dynamics JDA Figures 2016

