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Frequency-Domain Analysis for Motion of Floating Structures
with Perforated Wall
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Abstract : As increasing demands for a floating structure expanded from offshore industry facilities to living
facilities, it has emerged that necessity of techniques to reduce motions of a floating structure. This study pres-
ent a floating structure with porosity on the outer surface of the floater. Under each regular and irregular wave,
responses of the floater was investigated in frequency domain. The proposed structure is composed of inner and
outer floaters, which are connected to each other and the outer wall is perforated, and the heave and the pitch of
floaters with different perforation rates (0~30%) were compared with at both the center and the edge. The results
showed that pitch responses can be decreased by increasing of perforation rate of the floater. Comparing with
responses of the non-perforated floater, those of the proposed floating structure were reduced to above 10% and
2%, respectively for regular and irregular wave conditions.

Keywords : perforated wall, floating structure, frequency-domain analysis, significant response, modular
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Fig. 1. Examples of offshore floating structures: (a) Solar in Singapore, (b) Football in Singapore, (c) Merchandise store in Singapore, (d)

Deep Ocean Basin (DOB) research facility in Singapore , and (e) Octagon project in Saudi Arabia.
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Fig. 2. Schematic diagrams of a floating structure with porous outer floater.
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Table 1. Input parameter of hydrodynamic analysis for floating bodies with a porous outer

Porosity: 0%

Porosity: 10%

Porosity: 20% Porosity: 30%

Inner Outer Inner Outer Inner Outer Inner Outer
Mass (x10° kg) 3.540 2713 3.540 2.593 3.540 2.488 3.540 2.383
Draft (m) 2.460 2.957 2.906 2.856

Moment of inertia 826.980  1,057.300 826980  1,008.100 826980  964.150  826.980  919.580
I, (x10° kg'm’)

Moment of inertia 826.980  1,057.300 826980  1,008.100 826980  964.150  826.980  919.580
I, (x10” kg'm”)

Moment of inertia 1,537.700  2,062.600 1,537.700 1,964.900 1,537.700 1,877.600 1,537.700 1,789.100

L, (x10° kg'm’)
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Table 2. Maximum Heave RAOs at the front and the rear of floater with different porosity ratio

Heave RAOs (m/m)

Case Porosity: 0% Porosity: 10% Porosity: 20% Porosity: 30%
Front Rear Front Rear Front Rear Front Rear
A 2.041 1.694 1.868 1.584 1.825 1.525
(-) ©) (V848%) (¥6.49%) (V¥10.58%) (V¥9.98%)
B 2.094 1.740 1.913 1.653 1.897 1.556 1.823 1.529
-) (-) (V7.15%)*  (V4.46%)* (V¥9.41%) (V10.57%) (V12.94%) (V12.13%)
C 2.047 1.758 1.871 1.585 1.807 1.544
) ) (¥8.60%)  (¥9.84%) (V11.72%) (V12.17%)
* Average
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Table 3. Significant heave and pitch responses
Position (m) Rotation Acceleration (m/s”) Rotational
Porosity o acceleration
Center Front Rear O Center Front Rear ("/sz)
0% 1.643 3.065 2.889 6.323 0.759 2.004 1.719 4.342
o
) ) ) ) ) ) ) )
10% 1.611 2.983 2.888 6.251 0.737 1.970 1.717 4316
’ (V1.95%) (V¥2.68%) (V0.03%) (V1.14%) (V¥290%) (V1.70%) (V0.12%) (¥0.60%)
20% 1.595 2.955 2.888 6.234 0.723 1.959 1.712 4.307
’ (92.92%) (V¥3.59%) (V¥0.03%) (V1.41%) (V4.74%) (V2.25%) (V0.41%) (¥0.81%)
30% 1.581 2.925 2.887 6.209 0.711 1.943 1.706 4.288
’ (V3.77%)  (V4.57%) (V¥90.07%) (V1.80%) (V¥6.32%) (V¥3.04%) (V¥0.76%) (V1.24%)
AerA) meb] A U Heaved} PRIZIZ 54 S BolErh M9l SR AHMERD sl fA S
%7155 ol Fl #RA Pitch R FEHE ATl Fol 9 Heave W L 93 HRA f30] S
5o Pitch S9) FR F7101 755 W oY AEY AT weh /b Wk ks 43S BejErk i, Pitch
7191 104 s A52 Fxlo] st 7FsAdo] ka4 W 7HEE S5 B AkolE BRIt Pitch RAO7} #
k. 7k H= 75 s AFE 7SR wlo] BAE = glo, &
Fig. 78 -7 4 9 7PgAelel ) A% 2oER]  gol 39 R-4A19 Pich W 7HEE AAE ] gk
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