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Abstract — A floating offshore structure has high tendency to occur the buckling when compressive, bending and
shear loads applied. When the buckling is occurred, in-plane stiffness of structure is remarkably decreased. And it
has a harmful effect on the local structural strength as well as global structural strength. In the present study, it has
been investigated the ultimate strength of tubular members which is located between a floater and a damping plate
of the floating pendulum wave energy converter. Nonlinear finite element method is conducted using the initial
imperfection according to 1st buckling mode which is obtained from the elastic buckling analysis. It is also noted
the ultimate bending strength characteristic varying with a diameter, thickness and stiffeners of the tubular member.

Keywords: Floating Pendulum Wave Energy Converter(Y---2] Z12+& 274 74%]), Tubular Member(-2-&-*- 1)),
Nonlinear Finite Element Method(H]413-3-3F 2 4~3l149), Structural Analysis(7-Z=3}14), Ultimate Strength(Z574%)
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Fig. 1. Floating pendulum wave energy converter.
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Fig. 2. Schematic figure of design parameter.

Table 1. Outline of design parameters (Unit: mm)

Variable name Initial value Upper bound Lower bound

Diameter 1000 1500 500
Thickness 20 10 30
Vertical spacing 4000 7000 2000
Horizontal spacing 9500 10250 3000
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Fig. 3. Responses chart-local sensitivities.

ol lEHI WS Tl AR keI
HES- 32 (Response Surface Method)y> 717 2143 A%

AR E Fste] HolBlitAls Fall FEus st vheEd
o] BAIA 234E& vigske ®oltt. ANSYS Design Exploration

[2013]& &-&sto] wiZfso] SgkellM o] &4 she = vhee
aetsi3 U% Fig. 3014 Kol= upe} o) X5, 4744, 7,

FHA £ NS FARIL Huls
Ezqal—/\
i I =

7HH e HAasE
2 A4Sk, A E o] W NI eE vige® g
2l9] 1000719 2es Fd3te] HA §HE A= BES
sglon, HFERIL A5 1.5m, 77 28 mm, 7274 53 m,
B 10 mYAE 2RAsSIT 91714, 10007 2] B2 ANSYS
Design Explorationol|4] E-a&l= 2E0] 7|4=2A] 2 720 o]
A REE-E] 7)ol what W2 Fgko] Abs g E o] A FTh
ol gt W2 Algke AlEHolA-E T3l YHrtke] ARkARl B
= thEo =M i TS AR 5 JloH, Al ¥EE
H A= RJIAE 1S 7 Tk o] %9 el M= AAE A5
L5 m, 77 28 mme] AFHAE oz HFHEE AL

st

l



38 &g - HSA - AT - B8
</ ;
D P Iy
- R el A o e e o e e e e e e e e e e e e e e e
M"OC ~— X

~

AN

h L

(b) A tubular member

Fig. 4. Nomenclature: dimensions of the tubular member.
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Table 2. Working moment for single tubular member
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(DNYV, [2012]) moment moment
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Fig. 6. Ultimate strength behavior of tubular member.
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Table 3. Comparison of cross-section area for different thicknesses
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