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Catenary Anchor Leg Mooring (CALM) Buoy
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Methods for Wave Frequency Motion Estimate

e Model Test

« Time Domain (TD)

 Frequency Domain (FD)
— Quadratic Drag Linearization

e |terative
e Stochastic
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Model Test

Model Particulars

Model scale = 1:35.6
Water depth = 106.8m
Buoy dia =17m

Skirt dia = 21m

Draft = 5.65m




Buoy Model (cont’'d)
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Validation with Model Test Results

i

¢ model test results
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Pitch motion response




Equation of Motion (6-DOF & 1-DOF)

Spring-Mass-Damper
M {@+@Q+ Ko3={F}

M= (M, +M,)
C=C,+C))
K = (K, + K,)



Pitch Free Response

M & C & Kx =0
x0)=X,,0)=V,

X @)= X & ™ cos(\1- 22wt +j )




Pitch Free Decay Comparison

—><— Experiment
- - - - Analytical solution
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Freqg. dependent pitch motion elements
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Damping Linearization: 1- Quadratic 2- Cubic

| |
M Xt Kx=F

|
C (&= C )& Biczqu%a gcgm&
P

(Chakrabarti, 1992)

X°=0C, = iCv\x”\,CV = ErWCDA
3p 2
Xn+1: F(\N)
- WM - (Cr +C*)iw+ K
X" X" £ e




Damping Linearization: 3- Stochastic

M&L@z« X = F

C (&&= —r C A\/7 S )&
p
(Chakrabarti, 2002)
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;
- WM - E\/gso&ﬁ K
P’ D



Pitch Motion RAO Comparison

.. = = FD quadratic linearization
. . . — = FD cubic linearization
2.0 1 ,8: . ——FD stochastic linearization
% _°~ » model test (Ryu, et al. 2005)
= — TD results (Ryu, et al. 2005)
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Summary

e Linearization quadratic drag/damping is accomplished
by quadratic, cubic and stochastic linearizations.

e Quadratic and cubic linearization shows the deep valley
around 6 to 8 seconds & good agreement for long
periods.

e Stochastic linearization show a good agreement.
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