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Time Domain Analysis of Spar Platform in Waves
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ABSTRACT: The Spar platform with deep draft is characterized as effective structure in extreme wave condition, which has
larger natural period than that of waves in sea. In this paper, the time simulation of motion responses of Spar with catenary
mooring line is presented in irregular waves. The memory effect is modeled by added mass at infinite frequency and
convolution integrals in terms of wave damping coefficients. The added mass, wave damping coefficients and wave exciting

forces are obtained from three-dimensional panel method in the frequency domain.
for inetia, memory effect, hydrostatic restoring, wave exciting and mooring line.

quasi-static catenary cable.
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The motion equations are consisted of forces
The forces of mooring line are modeled as

ARl uXe TS ANNATH=EFEF HEgE, 2008).
9le} dFEe 23 EYPF NFL Glanville et al(191)
o A&l Ze EFE /XY 2 AR =&F T2 9 A
F A2ES Zhe 22EZ PAFHAT, 19630 20 ERE
o] A4k APdo] # e Mo HAHUL  EF Ran et
al.(1996)3} Alok et al.(1997)2 B3 = F A3 HolA
AFE 29 ZRF A uldE 5 H49e YA

B =22 A3 F Aol ARd 29 ZdF dis) A%
+F, AT 2 FEFA AT ARG GOlA wdd *F
a4 FAAT TPl 43 {FAYE sty A8 3z}
o HIHE AR RhER, sl 128 3 23}
& AAYS AJSAT AT FHAA 2EPEAL A
71 ATE R (0]5FF, 2003), ARHL 4 o8
of g £H o8& ARgIHon A AAe] FaYT
AL FASAG. B AdA Qe BFE e 29
ERES =819 E7E o F ARIGAN =S At
3] 28 Aol dja) &5

2. A sifA] ghy

23 FRE0 &FE B A FFEE dyes 3
I H g e Fol z 502 3 24 HIEA(exyr) S At
£ FEEL F d¥olnz ARLE, 8 R FF
o oujsl k. Figlold #EAS} 7229 255 e
Wik

- 167 -



Wave

Mooring Line
/ -
Fig. 1 Coordinate systems

T vIgEY, vl f5L HHHAY A &
Solet 3k Auf WAL gZelks WA e =it 4}
1ol 718719} &%) AAtx E BE AARATN TUES
A¥sk A 4= ok 128 XTEAEL oS o] el 4
Atk

OV = gV gmin =il £ (B0 + p§D) + $l¢51)]e~ w (1)

A71A, & A JE, v JES
3 FAHelA YAlE TEL ohe1) go] FHH

(1) — _1_ coshk(z+ A k( xcosf+ ysinf)
$ = coshkh € ’ @

A71M, K 4,
k o
G714 v=o?/golck. 133 XEL F317) Y8 2 B
TE EYsteiol gt I v SEEs R, AREd
Z37, AR FARY, PrAE UEH.
3atel A2volE FEY S AMSSlY £5 XdAHL BH3E
E s 2.

—2mp+ [ [ o205 gy
= [, 282 c.oao
o714, x : B2 (Field point)

¢ : 8%%(Source point)
So: BT} B9 &5l A% Hed

3

714 dx)= BEH xoA F2E 5 7108k= wath}
R dds TdMdoltt. ERAlV)j B9 $88 & of i Wt
o] P7HE%F 2 2uzkdASse oe gk

w’a;+ iwb=— pa* ffs ¢ Vn ds E))

1248 sgA|Ee] i e JRE YAl xeldn Ads ¥
4] oz Aakdch

X ==pio [ [ (¢"+8)nds )

7R, 24 2 13 33AE e olgsie )
F FYdM B T ReTREe] 48 &% WYL gAE
@ g 2o
ﬁ:l[—wz (M;+a;)~iwb;+(Cy+ R)lx,= £V (6)
A7, M : T2 AF EE #4 ZdE
@ K7} A%
by : 2347+ Al
Gi: A3 5943 A5
Ry : A®Y A
Sl 2 1248 3

249 ERY AN 14859 2o TS u14Y
Yt meste] AN Thed RTHOIEY 5, 2008).

FO—_ fm‘%pg £, ndl— ffs[_%pv(ﬁm, v @

—o(x. v ¢ nds+ ;”)X(m k'o(l5—pg x,P 2 VS k

M= fw’% 0g £,V (xxm)di— ffs[_%pv‘ﬁqu}m ®
—o(xP - VMU myds+ 7, x(m % N+ 2 Vx(1 8"

1 n,.( 1),.(1)
xé”(xf,”sm—xé, )SID)+x5(} )xé )Sm'f'xf(; )xﬁ (Sp2 — Sa)

— g - x§”(x§”Soo _«"fénslo) + xsnxél)(soz = San)
0

714, x“)=x((,“+a(”xr
2 A% AN T, oV A W &5
& Aduiga, ¢ 1y xad
p: Al B, g: Y 7R
n Yl WE, 134 2HE
WL : Bswdol] dig 34 Bu3
S : Bnet EA9] &5 oA H5dA

A7), (8) ©|83t1, syl AFE 23 ZTAEL 3} 33
T 429 E7gol ARAY TH 93 YIE SEL A
A7NBE ApFabe AR 23Sl YE &9t 0|39 2003).

T2 4] 32+ E(surge, heave, pitch)-5WA4e 24
F4o 23d FnA FBEANM BAE 43 o o}
=3 o] FHHE
(M+ () i+ (— Mzgt ag()) 8% [ O’K”(t— Du(ddr g

+f O'Kls(t— D B(0)dr=FO+F®+ X,

t
M+ ag() 2+ [ Ky(t—0 2Ddr+ Cyz
=FQ+F¥+2Z,

(10)

(Mz;+ a5 (00)) i+ (I, + ag(0)) B+ fan;,](!—— Dul)dr+ 1)

! — ) f ——2 yp— (D) (2)
S, Ksst= 0 B(Ddr+(C— 5&7)0=F9+ F2+ M

m

o714, M : AF

- 168 -



a(e0) : o F-FulolA s

EY B2 12 3 2218 93AE

I, : yZd B3 AFAAEHE

x,2,0 1 x z 3] WY HE 2L F 25 4 AR
C: A 5498 ¢ ZE J&

Xm, Zm Mn . ﬂl‘n'a L 7‘“ E
K : 7|9 &83%
AFAILES 848 Adez F74%(Quasi-static)) WYL

2 dute) $ERNE APHNez Teisky siMstdch A12)
& o8l 7t AR FHEF AFATHE AVY

At

=/ .—l—\/ h(h+2-ﬁ)

A2NA b AT F Hololn | “ & FHE A
F2Q) Lololth. PE B9Ie] B £3 AFolth 43 o)
QFATHE (1014 7& BRG] AFAL ol§3) thg
Holn 7 % am

Ty= T,,smh( ) (13)

4(12), 13)& OI%EM BE, A3 H F58 U2 AR

< g3 o] Y F Uk
X, = ﬁl T4Pcos 7' (14)
N ;
Z,, - g(rv>— T,(0)) (15)
N . .
M, = ;[—xﬁ,‘)meL(z;’)-—zG)Xm] (16)
o 71A, cos 7P = (x) —xD)/ 1 an

HAH~UDAAN Vi il AFERIF xFe] WAA B 2
Solm, TH0)& 4 <goln P otk x, y, & EX1A
A A Mt nE AFS otk

SEL Y EE

A4 1 A 23 BRES 4L Fig2st 2ok 71EAL
& Table 19 b2, EMIE $ol(GM)& 44molc). A
T 1’1"* 2000z 3t¥ck Fig2eAl Bo] oo 82 o
715 geo] ExZo W] & 478702 Yk ERAASS
AAS7] A A5 Axe] 72E W Qo 84T B
Hck.

A
.

Table 1 Main particulars of Spar

Diameter(m) draft(m) KG(m) Radius of Gyration(m)

37.5 202.5 105.25 80.
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Fig.2 Panel discription of Spar
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