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Abstract : Structures floating in the ocean experience various kinds of external loads, among which wave load is considered as determining factor

in structural design. Its relative size compared with wavelength may be used to classify whether the structure is relatively small or large.
Traditionally, the small structures are assumed to have little diffraction and the wave loads on large structure are usually calculated by only
considering inertia force according to diffraction. In this paper, rectangular floating structures usually used in the ocean, river, and lake are used to
find the relationship between hydrodynamic forces and its structural response.
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Fig. 1. Flow chart of hydrodynamic-structure response coupling

analysis.
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Fig. 2. Pressure mapping method.
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Fig. 3. Key parameters of a wave.
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Table 2. Principal dimension of floating structure

Description Unit Value
L.O.A(L) m 15
Breadth(B) m 10
Depth(D) m 1.5
Gross Tonnage(G/T) kg 18,563
Draft(d) m 0.3
Table 3. Scantling of structural members
. Thickness
Structural member Unit Rulo Actual
Upperdeck mm 6.30 8.44
Side shell mm 5.67 8.44
Bottom shell mm 597 8.44
Bow and stern sell mm 4.82 8.44
Trans.BHD mm 5.90 8.44
Long.BHD mm 5.90 8.44
Stiffener mm 60x90(Hat) -
Table 4. Material properties of floating structure
Property Unit Value
Young's Modulus GPa 8.77
Poisson's ratio - 0.23
Density kg/mm’ 2.08x10°
Tensile Yield Strength MPa 115
Compressive Yield Strength MPa 124
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Fig. 5. Element metrics of structure response mesh.
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Fig. 6. Wave exiting force(Diffraction+Froude-krylov).
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Fig. 7. Comparison of wave contour and pressure.

Table 5. Maximum wave pressure(Unit: N/mm?2)

Goda Hiroe Pontoon AQWA
P,: 0.0002200 0° 0.0065
P,: 0.0000095 0.000023 0.0115 45°: 0.0099

90°: 0.0060

F;: 0.0000095
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Table 6. Comparison allowable stress and Von mises stress

Direct ~ Allowable.stress Result Result/Allowable.stress
0° 0.041 MPa 0.00071
45° 57.5 MPa 0.079 MPa 0.0014
90° 0.025 MPa 0.00043
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Fig. 8. Von-Mises stress according to incident wave.

(a) Incident wave direction 0°
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Fig. 9. Von-Mises stress according to incident wave(BHD and

Stiffener).
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