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ABSTRACT: The aim of this study was to improve the vertical motion performance of floating marina structures and to optimize the shapes of
the structures for the Korea coastal environment. The floating body is connected to a plate-shaped submerged body through a connecting line under
the water that has a stiff spring that serves to reduce the heave response. This system, which has two degrees of freedom, was modelled to analyze
the interaction between the floating body and the submerged body. The vertical motion of the two-body system was compared with the motion of a
single body to verify that the system could perform as an optimized model.
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Fig. 1 Floating structures located at Gyeongin Ara Marina (Monthly
Maritime Korea, 2015)
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Fig. 2 Comparison of heave Response amplitude operator(RAO) of
a single rectangular body with two commercial programs
(LengthxBreadthxThickness = 10 m x 2 m X 1 m)
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Table 1 Structural properties of numerical model Weibull (e=0)
Item Dimension 3
Length (Lp) 15 m y=1.1722x + 3.4135 2
Breadth (Bp) 2 m 1
Thickness (7r) I m - 0
Floatin; ~ z
g Water-plane area 30 a6 1 0
body A (=Lp*Br) E
Mass (153 30,750 kg . -2
Vertical restoring 5 -3
coefficient K3; (Kr) 3.0x10° Nim . 4
Thickness (7s) 0.5 m .
0.24F In(H)
(mass = 3,075 kg) Fig. 4 Fitting of Weibull distribution
Submerged . ) _0';‘2‘;7 5 &
body Projected area at vertical ~ (mass = 7,687.5 kg) Table 2 Calculation of ocean wave at Gyeongin Port
direction (4s) 0.84,
(mass = 12,300 kg) Hgy Hy, 1 T 137,
1.04p [m] [m] [sec] [sec] [sec]
(mass = 15,375 kg) 0.5 1.2 1.97 2.14 2.56
0-5£<F Hyg, : 30-year return period significant wave height
) . (1.5<10" N/m) Hy, : 30-year return period marginal significant wave height
ConFectlon A(Iige((l ;gdfﬁl(;ss 3 Oxll.g?;\l Jn) T, : Average zero up-crossing wave period
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Fig. 3 Numerical model of two DOF structure
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Fig. 5 Incident wave spectrum at Gyeongin Port (7] =2.14 s, H, =
0.5 m)
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Fig. 6 Heave RAOs of the surface floating body

Table 3 Natural frequencies and RAOs of the surface floating body

. Ratio w, [rad/s] RAO
Single body
- 2.3 1.7206
2.1 2.2151
AJ/A,= 02
6.2 0.4538
B 1.8 3.1852
Two-body at A/ Ap= 05 4.7 0.7855
various area 16 42348
ratios AJA,= 038 ' '
4.2 0.9188
1.5 3.7023
AJ/A,= 10
4.1 1.0722
1.2 7.8630
KJ/K,= 05
3.0 0.2830
Two-body at 14 8.6842
various stiffness K/ K= 1.0
ratios 3.6 0.4339
1.5 5.6283
KJK,= 15
4.1 0.5277
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Fig. 7 Heave RAO of the numerical models at 44/A4,=1.0,
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Fig. 8 Comparison of response spectrum of two different models
at Gyeongin Port
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