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ABSTRACT

This thesis introduces a study conducted by ANSYS, Finite Element Analysis program, on dynamic behavior by
thickness of a chord and a brace of a jacket typed marine structure. As load condition to work on offshore
structures is getting much more various, it becomes more important to design the structures and operate them. In
addition, stability is also required. As the result of this study, it was proved that wind and wave load gives more
affection on frequency than on added mass in the Modal Analysis. Also, the chord and brace affect stiffness more
than diagonal brace according to sensitivity analysis.
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2.1.1 Wave theory

wave theoryolis= Airy, Stoke, Stream Function,
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2.1.2 Morison Equation
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Fig. 2 Piled] 2£31= Wind load

old| drag force:
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Unit area ©]t}. Z1#J2 & Max. Drag force:
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F, = / 50Du|u|Ddz (5)
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2.2.1 Wind Velocity Profile
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Fig. 3 Wind Velocity Profile

2.2.2 Wind Force
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Fig. 4 Drag force and Lift force
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dA = Projected untilarea of object [m?]
p = Air density= 1.247 (kg/m?]
V= Wind velocity [m/s]
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2.3 Current Load
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h = water depth[m]
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Fig. 5 Tidal and wind stress currents
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Frp = goDdAP(U+u)2 (11)
ol7]A,

frp = current®} wave?] drag force [KN]

dAp = projected unit area [m?]

U = current velocity [m/s?]

u = wave particle velocity [m/sz]
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2.4 ¥71=4% (Added Mass)

Offshore Structurex® Fa WellA Exl|7} 2
2 BAFHY] AR web Aol "k o] W =AE
&Ao)7] 9sA Bt olUz} A9 Kinetic Energy
T F7A717] gk D& dfFolof gtk of7|A, A9

$52 Qosjet] Bad Eneray® 59 AR 713
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2 8 o E3 AAk B,
M,=2T/ U? (12)
where, ]Wa = Added Mass
U = Velocity of the Body
T = Kinetic Energy
Z, o] Added Masst A W9l 5o 9sir 7=
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3. Modeling

3.1 Jacket Type Towerd T84

Ao = 4-leg Jacket Type TowerE o]-&3}o]

=333} t). Jacket Type Towerd FoAYL

S A

thes 2
Table 1. Jacket Type Tower of Analysis Model

Top diameter [m] 0.5

Thickness [m] 0.15/0.1/0.05

Water Depth [m] 10

Jacket Type Tower total length [m] 58.665

Number of leg [pieces] 4

Top dimension [m] 10 %X 10

Bottom dimension [m] | 21.36 X 21.36

3.1.1 Chord property

4-leg® TFAE] 9o, 7+ Chord Property: o33
Fda=
Tabel 2. Jacket Type Tower Property of chord

Out diameter [cm] 60

Wall thickness [cm] 15

Shear area modules 0.5

E (Young's modules) [Kg/sq cm] 21001000
G (Shear modules) [Kg/sq cm] 8401000
Yield strength [Kg/sq cm] 2450
Density [tone/m'] 7.85

K factor 1.0

3.1.2 Brace property

7} k-brace ¥ Diagonal brace Property= th&-#} 72t}

Table 3. Jacket Type Tower Property of brace

Out diameter [cm] 30/40

Wall thickness [cm] 5/10

Shear area modules 0.5

E (Young's modules) [Kg/sq cm] 2100%1000
G (Shear modules) [Kg/sq cm] 8401000
Yield strength [Kg/sq cm] 2450
Density [tone/m'] 7.85

K factor 1.0

3.2 Jacket Type Tower? A+

ANSYS AHgZ 2o A Beam 188WH(3-D Linear
AHEEt] BdES 19l S )
A AL Fixed 3t}

Finite Strain Beam)&

71€]
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Fig. 6 Jacket Type Tower? 34
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4.1 Modal Analysis

F71d 8 Added Mass)¥ £15-3+5(Wind Load/Wave N <
Load)e] A& #5Fo] W& Modal AnalysisE F3s}it}.

4111 2A5A% © 93T 4 "

Fig. 9 Jacket Type Tower® =34}
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Fig. 7 Jacket Type Towerd =34 = ™

Fig. 10 Jacket Type Tower?] R=8At
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Table. 4 Jacket Type Towerd] 13 i AF< v
No Operating Operating No Operating Operating
No Added Mass | No Added Mass | Added Mass | Added Mass
1st 3.9098 3.9088 3.6762 3.6747

4.2 A9 9Er} (Exploring the design domain)
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