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Numerical investigation of motion response of floating platform near submerged terrain
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Abstract: In the present study, our in-house 3D viscous flow solver naoe-FOAM-SJTU is employed to simulate the wave evolution
characteristics and hydrodynamic properties of floating platform in the corresponding wave environment in shallow water with submerged
terrain near island. The validation work was done by comparing the period of free decay motion in three degrees of motion with the
experimental data. Subsequently, the RAO ( Response Amplitude Operator) of the platform in regular waves of the numerical simulation
was compared with experimental data and the comparison showed a great correlation. The properties of the wave evolution and the
breaking characteristic over the submerged terrain were clearly depicted and analyzed.
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Fig. 1  The variation of X, for inlet and outlet relaxation zones Fig. 2 Force analysis of a mooring line segment for PEM
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Tab. 1 Gross parameters of semi-submersible platform

FEZH L&D HuE EESH L&A gl
LIRS m 50 A58 m 25
I m 9.7 K m 5

HEZK AR m’ 2970 HLAXS TR o m 1.01

REFEATT PR AR kg + m’ 7.67x10° YIRS kg - m’ 2.29%10°
R A kg - m’ 8.73x10°

R2 RHRFIESH

Tab. 2 Primary parameters of mooring system

EESH LA HfE FEBH LA gl
FEEE 8 2 e [R) £ (°) 150.1/14.9

B AL KR m 10 FIA AL B KR m 5
FRUT kg/m 97.08 HEEHAR m 0.095
1y E A N/m’ 1.2x10"
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Fig. 3 Overview of experimental and numerical models
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Fig. 4 Configuration of the mooring system
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Fig. 5 Computational domain with all key factors Fig. 6 Sketch of computational domain and submerged terrain
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Tab. 3 Wave condition implemented in this RAO calculation

T PR /m Ja/s T W5/ m JA#/s
casel 2.0 4.38 case5 2.0 12.00
case2 2.0 5.66 caseb 2.0 14.00
case3 2.0 8.00 case’ 3.2 10.53
cased 2.0 10.53
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Fig. 8 Free decay motion of platform
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Tab. 4 Comparison of natural period of computational results with experiment data
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W% - - 33/-
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Fig. 9 Simulation results of the free surface of case 7
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Fig. 13 Variation of wave height along the spread direction Fig. 14 Wave breaking phenomenon captured in case 7
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Fig. 15 Frequency analysis of different wave cases
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