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ABSTRACT

In this paper, the modified direct method employing beam transformation technique is proposed in

order to efficiently calculate hydroelastic responses of floating structure. Since the proposed

method expresses the displacements of three—dimensional structure with those of transformed

beam which leads to small number of equations of motion, the method is numerically efficient

compared to the conventional direct method. To verify the efficiency of the proposed method, a

500 m-long floating structure under wave loads is considered in numerical example. Displacements,

bending moments, torsion moments and shear forces are calculated and computing time is

examined. The results are also compared with those of the conventional direct method.
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Table 1 Particulars and analysis condition of example  t©}, 7]&2o] Ay 4 AekbiozREl Wejel Iy
Struchre dE, NEURRE, A §o ddsFe Adet
Length (m) 50 1 5 AnE Az uzadn /189 A8 §
et - @ d4d Qold TEES ez AFde FB
eight {m QA2 Tolst MY
Young modulus (Pa) 2.06x10" = el SRS
Poisson ratio 0.3 . . .
3 Table 2 Comparison of computing time (calculator
/B (m) 0.667  Pentium 3.40 GHz)
Draft (m) 2 Number of CPU time
Method Matrix si
Water density (kg/ms) 1025 etho nodes atrix sz (sec)
Heading angle (degree) 45 Direct 1313 3939x3939 | 632.344
Wave length ratio (A/L) 0.1, 0.5, 1.0 ) Proposed 100 600%x600 - 13.015

Fig. 3 Displacement of direct method (A/L=0.1) Fig. 6 Displacement of proposed method (A/L=0.5)

Fig. 4 Displacement of proposed method (4/L=0.1) Fig. 7 Displacement of direct method (A/L=1.0)

60
Y,

Fig. 5 Displacement of direct method (A/L=0.5) Fig. 8 Displacement of proposed method (A/L=1.0)
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