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Tests in irregular waves. No wind.
Surge power spectrum.

(from  Lacaze’s  Ph.D.  thesis,  2015)

Single vertical column in heave only
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Heave RAO.  Draft 24 m.   Radius 4 m.

Heave RAO.  Draft 12 m.   Radius 4 m.



Heave RAO.  Draft 12 m.   Radius 4 m.



Horizontal drift force  Fd / rho g a A ². 
Draft 24 m.  Damping 5 %. 

Introducing  Rainey’s equations

Proc. Royal Soc. A, 1995



L(t)

U

W=dL/dt

Missile launching from a submarine
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Horizontal drift force. Draft 24 m. Damping 5%.  



Horizontal drift force. Draft 12 m. Damping 5%.  



Vertical column with heave plate.  Heave RAO. 



Heave plate radius decreased to 8.5 m in Hooft.  
Heave RAO. 

Horizontal drift force. Damping 5 %.  



Horizontal drift force. Damping 10 %.  

Drift moment in roll/pitch

• Rainey / Morison predict that the drift force appli es 
at the foot of the column (or column plus heave 
plate)

• Confirmed by COREV



Vertical drift force

• For the column alone should be easier to predict 
through Morison/Rainey approaches since free 
surface effects are not involved.

• The other way around: very poorly predicted!!!

• How to account for the heave plate?

Vertical drift force.  Fixed.



Vertical drift force.  Heave only.  Damping 5 %.

Thank you for your attention.
Questions?


