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os| 4E /ofof $ict, 3. 3HA_-II [=]=]
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off ExHE 18E WH ALE BAHS HYC=Z 71X sHMS
SIQICH Table 12 Bt &g AIFMO| 712 MRS Fig, 22

712t EAH9| UXIE LIELHTT QIO

TaolA 2ol SHE ot et Pre/post
processor= Hyper Mesh& Solver= NASTRANS 0]Z510
Foled siME £l SIRICE Fig. 3= sHAI AEst T12sh
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Table 1 Principle dimension

AMil = Pontoons Columns
Corner
Length 122.56m 12.8 x17.2m
columns
A2 Fig, 1= ¥t Z4: Floatel®] U747t ZAE(| Zgfst Contor
0f OIS & Tt X (Winch)2] QI I Iptol sar 4 Breadin | mem | 1182 x17.2m
Ei7F 28 £l SAEQ X SUE Zefsiict, O 2t ot "
- ept Am
WHIE 0= Rol= A=K 2 AR AEH7E &[0, 43K P

38 CHBiEMBISIX| | K54 X3S



HA

View “A” . WINCH

:FF\‘“
A
s

FAIRLEAD

047 |M,
p= mass density of fluid
Cp,= Space average slamming pressure coefficient

v= relative velocity between water and surface

ANCHOR 4.3 Drag0i| 9ISt 3l=
e Dragoi] fst Y2 Al (22 wErt
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Fig. 2 B &4 AEAMO| U7 o ZAE Pp = 5 pepv’ 2)
47 1M,

41 2td =
FAGe 251t 515 ol BUM4]E AESI,
4.2 Wave &2§2(Slamming) 2l 515
SAE FXO| XHEQ! 5K Seid skE0IH, 1
2 Al (1)1} 20| DNV-RP—C205[10]0fA] A &22
o= Alhteict
Ds 9 PCpq
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p= mass density of fluid
cp= drag coefficient(1,0)

v= incident flow velocity

4.4 U7 YX|9| Pretension 5t=

gt 2 AZM 28 S0l WA= 2AX|Q] Pretension
Forcei| Qlsl SAE0]| A4 =, Ol= SAH0]| okE0]

g E,

Bolster RIX| P ZE 2 By

1. Winch holding force
Farce_Fy(22.1 Ton)

Winch holding force !
Foree_Fxy(24.4 Ton)

Winch holding force. &

Force_Fx(10.3 Ton)

SIES ; oi7| 2ixlol|l oI5l i
o Fig. 4 W7 2x|0fl 2[gt Pretension
==

45 M| 2t s ol

DNV-0S-C103[7]&



IR0 ppp b E AFEMO| W7 ZHE SAF AX0| BE 0H

— =

Pa.vrs = PsVr.a.Q T Py, 5 (kN/m?) 3)

047 |,

Py = p90Co (T — 2,)(kN/m?) = 0

pe = p90Co(Dp — 2,)(kN/m?) for z, = Ty

Pe = P90 Cy(Dp— Typ)(kN/m?) for z, < Ty

Tp= extreme operational draught(m) measurevertically
from the moulded baseline to the assigned load
waterline

C,,= reduction factor due to wave particle motion

Dp= vertical distance from the moulded baseline to the

under of the deck structure
z,= Vvertical distance from the moulded baseline to the

load point

ghEw:

Fig. 5 External sea pressure
off4] Zu}
51 SAH<S} MA| S= 2= FIt
EAH U= Sf=EEE(Yield stress) 355 MPa Q1 EH36

Seigrade) YXIE ABSIAOD, Table 294 20| Meleria
faclorE X&ot TAaHA ZUE & ot (6]

Table 2 Design criteria [6]

Design load effect( <
Design resistance

Design criteria

Material factor 115

309 MPa(355/1.15)

Design resistance

40

Fig. 6 Displacement of the bolster and pontoon
(Magnitude)

Fig. 7 Von Mises stress of the bolster on column
and pontoon

Fig. 6= SAEQ AXO] HRIS 20 0, Fig. 7= 83
eng QoD Ul B B2 ) JEN BEES B 4
s

5.2 Mx||e} SAE HA -|-T‘| 25 7I-E al Weak

Link=7}

8 22|(Fillet—welded joint, partial penetration welded
joint) S22 DNV-0S-C101[6]01] 501 w2t Al(4)E M=
ot 8= 219 Xglolo] AFHsH, Al(4)2 X 29 SH
SdE2 Fig. 8 OlA 20O &Lt

fu
Ow \/ULd-i-S(T"d-i-Tld)_ R0 (4)
=i
Ju
7T M,
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H71M,

o 4= normal stress perpendicular to the throat

(including load factors)
7, 4= shear stress (in plane of the throat) Perpendicular

to the axis of the weld
T\ d= shear stress (in plane of the throat) parallel to the

axis of the weld, see Fig, 8
J.= nominal lowest ultimate tensile strength of the

weaker part jointed part jointed
06,,= appropriate correlation factor

~vM,,= material factor for welds

Throat

section

Fig. 10 von Mises stress distribution of weld
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Fig. 109] 2122 EAERt HEEL0|E Al0]e] 88 2
Qo| SYBLE HHFT Qlon, Q2L HEZ0|EQ}

MH| Afole] Y B¢ SHEREE B 11 AT 0I5 2

= A 7120l 2 ot
5.3 8AF9| zl= 4 Punching shear T}

A= 2l Punching shear 4= H7k= SACS ZZj2HoZ
AMESBIRICH, Fig, 11, 122t 20| AV |&E 12 EX| 20f Bt

x5S HOFD QU

Fig. 12 Joint numbers for check of punching shear
5.4 I|2sl=s TIt

I|2 515 7t= Fig. 130t 20| SNSME A5
FE TII25H Hot spot %E.E =7} SICE

o2 mfy| &M AL M MS S-N ZM(Bi-linear SN
curves)A! (5)2 AWtsict [9 ]
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Fig. 13 S—N curves in seawater with cathodic
protection [9]
D= (5)
et | B
v — i\ T =
0+d a, h q n
" my S\
+ q:fy(l + —2;(—1) )
7 |M,

S,= Stress range for which change of slpe of S—N curve
occur

a,,m,= S—N fatigue parameter for 107 cycles(air condition)

ay,m,= SN fatigue parameter for 107 cycles (air condition)

v(;)= Incomplete gamma function, to be found in
standard tables,

I'(;)= Complementary incomplete gamma function, to be
found in standard tables

Fig. 14 Location number of fatigue evaluation area

Table 3, 4, 59| offAd A1t Z0| AA| +F 20532 P&

Table 3 Fatigue evaluation point

Toe rack
1 Weld between bolster and double pad (Bolster side)
1-1 Weld between bolster and double pad (Bolster side)
2 Weld between bolster and double pad (Pad side)
3 Weld between double pad and hull (Hull side)
4 Weld between bolster bracket and column shell (Location 2)
Root crack
1 Weld throat between bolster and double pad
1-1 Weld throat between bolster and double pad
Table 4 Fatigue damage
. . loe Root
Evaluation point
L Jia [ 2 [ 3 a1 ]
S-N curve D W3
Thickness [mm)] 19 19 35 25 19 10 10
A
B f a9 |69 | 135 | 83 | 19 | 55 | 26
Operation [MPa]
Dp Fatigue
0.29 | 0.01 050 | 004 | 0.03 | 040 | 001
damage
Ao
_— porspot g | og | o1 | 39 | 54 | 33 | s
Operation [MPa]
mooring Fatigue
0.03 0.00 (L08 0.00 0.00 0.04 0.00
damage
A yar spot 5
235 | 307 | 239 | 203 223 103 126
Transit [MPa] ) )
Condition Fatigue
37 9.8 51 21 30 52 10.8
damage
Table 5 fatigue damage and fatigue life
. Toe Root
Scenario
1 1-1 2 3 4 1 1-1
- 1 040 | 068 062 | 016 | 022 | 056 | 0.74
Fatigue
2 0.53 .68 (.81 018 023 0.73 0.75
damage
3 0.28 0.67 0.42 0.15 0.21 0,39 0.74
X . | 49.7 29.5 324 | 1237 | 898 356 269
Fatigue life -
2 380 292 246 | 1123 | 857 273 26.7
[vears] B 5 T N
3 720 298 475 | 1376 | 943 51.2 27.1
74 =2
6. = 1T—
2 7l BaMoiME AR M| = 2 E S
&, &= Punching Shear 2! O|2 EH7} 25 of= Hof
DSBS SolslgiCy

k. *Of |2t EAERE M i X 29 TN &
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EAER LIEE20IE ARISl 8 29 SHELI A
B
o2 A 7|1 2Ot ISt Qo] ofs 2AE mict
0| 73 S, M| 24 Sl0] EAEQ HEZH0|EQ| 1t
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