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Hydrodynamic performance analysis of mini-platform in deeper water

Abstract

Spar platform is a kind of light-duty platforms working in deepwater, which has good
motion performance in waves and less cost in construction. It is playing an important role in
exploitation of petroleum in deepwater.

In this paper, some hydrodynamic problems with 2-dimension for Spar platform with
mooring system in waves are discussed from the ocean engineering point of view. Typical
model of Spar platform is simplified, and the equafions of three segments of the mooring line
are derived. Limited tension analysis for the mooring line for given example is carried out in
this paper. The verification of the hawser’s strength in survival condition is also checked.

The keystone of this paper is to investigate how to restrict the motion for the platform in
waves from mooring system. Wind and current loads are neglected. Horizontal wave force and
the wave moment are calculated by Morison equation. Vertical forces are composed by frictions
and the perpendicular component of Morison force. As the hydrodynamic coefficients in the
motion equations are changed with time and the generalized displacement of the platform,
generalized displacement response in 3 degrees-of-freedom of spar platform while it is in single
regular wave are calculated by solving motion equation in time domain. The JONSWAP
spectrum with the significant wave height of 18m is analyzed as input spectrum to get
displacement response spectrum, by which the characteristics of motions and loads of spar
platform both in free condition and moored condition are forecasted.

In this paper, the forces of the regular wave in each frequency segments are calculated by
spectrum analysis directly. Transform spectrum are calculated later to get response spectrum. It
is different from the usual method, which response spectrum is calculated by encounter
spectrum that transformed from wave spectrum.

Some approximations and assumptions are applied in this paper to solve motion equations
and other calculations. The feasibility of these assumptions and approximations are also
discussed.

The restriction effect to the motion of spar platform by the mooring system is analyzed in
this paper. The results show that the restriction by anchoring system is remarkable while spar
platform in surge, and is slight while it is in pitch or heave. When spar platform is in pitch or
heave, it is effective to restrict the platform by tension legs system (TLS).

Key Words: spar platform; structural response; wave load
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e +e, (2.30)

= +
2p, 2p,

Y3

Yy, =x, By, =y,, RAFTTRKEG. SHEARSMBBREKE, BRERSATEL
Kitixy, y, M6,

2.2.4 HEMALEH

KEEE 22 AHREBREANSE, CHERE. ERENERE=RER S 454
P(X,Y) . P(X,.Y,) IA(X,Y) MEZEEL FAAZEBERVETERAN
808.178m, FTLAULESEELE FARYEIEIES 569m AbALRRIR S, B3HEs . EREINH
BT HINR(2.19). (229 Q30 HEBHEBEREREEINF 23:

R23 ARG
Table 2.3 Data of moonng system

I B TH ZH
c, 3.174 6, 1.211
€y -3830.278 & 1272
6, 0.168

2.3 1\

WA =BRMRARRETEX#EE, BTHEELABK, HThnd2TERKRM
vl, BASHEERRAENEIRTYE TRAZIERNANTUHAR, RELESFT
WREHRNER. ik 21 i, EFEEGRIER, FUSERMATERE AR
FeAgBRAMESR S, BRARER/P. SREEREZESFEKERAF=EBTRIER
t, BEBEARNGIESE), MTQBHATLIRARK.
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IR T RFA 2483

3 IR 14

3.1 FRYIRRRATAE
A B EFEHARSTEIRER T FEEaINARIER, FHEEFeHAZHEE

RARME. B 2.1 Fr, PSRN DREETFRFRRE, HEESRUAKARH
¥

x,, =X, #n% bim
) 3.1
x,, =0 i3S G1)

Hrx_ WESTESAERE, x, DIEEARLS.

oI 3.1 BT EAANRR xoz, R EIRZR) PRI BRI, ATELHE K
ARG T MEE T RAFTV.

v

P3(x3,z3>

Y

~
O g

3.1 B—HRERER

Fig.3.1 Schematic elevation of single mooring line

SRS TRIDRE., SEEMAY, UISESAKPER A, VERELETE

V= pli+ply + sl (3.2)
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L~ L« LanlAiais. EREMEHENKE: o o, Mo, 25 =EH
BKENERE.

BEKFHA T U RAe, 1RIE 2.2 FHFEURERQR.19) + (229F1(2.30)F Lk H
IR ER&ERITRE, HITATLIKE 2.

FERAFEZRERSBN N, WE 32 ik, A 2VEEESEENEVE, |
pUNNSE F

WG =f (3.3)

GA%MBEE, fAEAN, T

S =pgV
(3.4)
- pg D%
2y

d HEERZK, FEE VRIIRLTRL. 2’ BEEE VRN,

bbbl

A
i T Ps’ (x4, z3)
&
AN
L3 &3
L2
AX Ll ez
Z 0 o7 %

32 EHARATEE
Fig.3.2 Schematic elevation of mooring system

A, £ M z’48%E, BME P A0 PYRES, HEEPRESHNENFERBEIR
1R 4L T 3R L BT RPAR %
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AIER T FM L FEAIB

L BT iR BRI A

ST 2.1 M 2.2 BB S, 12RE 3.3 FUERTTERET & K

FIEIRE N T

VEIE Ax B

'

1232 BEIHIERE 1, LA Re

I

RAE T ﬁ}a#&iﬂ v

'

8% V'Kt z,'

F A& eI R SRR TRRE

33 FEVIRIRASRIEE

Fig. 3.3 Initialization condition of spar platform

% 3.1 FaVIERR
Table 3.1 Initialization of spar platform

LBTH R R

I S

Ax/m 569
nZiK dim 200.822
SHAEEKEERRESR A, /m 806.178
y,/m 511.040
z,/m 806,229

&/ rad | 1.273
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BOKBEMEEF G SR I EEE D M 91

3.2 ERIEBIC RIEIR it E

EE#I&%M&HH%Q,%Mﬁlﬁﬁﬂﬁmt%EE%E%mm&ﬁﬁ?g
XTI ERIRERESHY LA HER, B0 NfERiHITKIERRRER,
EHETERUEXISE, NER. k. BRABRESZE, CEREFER THEMN
7, BIEFIRTKOTEE. INEESKSE, CURETERBERAEERE TESH L
IR AR D) BT RIAK TR

WIRBYHERREAENESRERKEERINRERR, MERSTPHKR
SIEEARMENDHAE, ARIHEREESUYNTRAERTESH ERRIRD . EIREE
MERPESNISRUBEM,. BB ZHERERFIEFLRBHEERE L (Aiy
) . Stokes JEIRiL, WHEAIKZAEL ., WHREHILE. UL/IHERRERTELITER
T, SeRr EARAIEATE R B R EAME hZhF &4, ARE—EREATHER
REBSIER STEEM1H L B RRMENFRMFMNB NI EEHRITER,

M IR NI TS RBIREF M —E R, X8k, aTEEAER, &
BHAE, FUIREIEFRETESENEMR ERGHE, B8 RASERBIRRHEER
HATIERER.

EMERLHETEECTHEREBHAMNEES . MENRB T xz Vil LA "4
e, MRBR _4iaRHEA:

B’ %,

axf axf“ (3.5)
9 _

% o (3.6)
2 1D+ Py 1egn =0 B X)
On  0¢ o1 _09¢ _ (3.8)
o & Ox  Ox

A 3.5~3.8 AR TRIIHEAEELH L Laplace 7. KEUFRE&MHF. ®IRRA
I3 1 &M U RIRIRRERIBZ)F 44T

BT B HRBAHETRIEREN, KFHET
FHESBREERE—IEERHRIELN:

. BRBHIRIT TEE RS,

-3
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RIEE TR ST 0

O = gH coshk(z+d)
‘" 2kc coshkd

~Sin(kx — ax) (3.9)

B H AR, k AREL z A7KER. d AREK, o AEBRE.
—PriEERIE:

& = -I-fz-—cas(foc — ot) (3.10)

AR AR T R EE T FMEE A A:

=00 _mlcoshk(z+d) o ) (3.11)
ox T sinh kd

oD _ A siohk(z+4d) 5t oy (3.12)
Oz T sinh Ad

vV=

EYRIBRAFEEMFER, KFESHFAE Momison HFERITE, BRGHEBIEHSF
FETRHHIEN. /KT D B IR INE R =R M R Z BRI BIRE
B EE e, BEARHTRENSE, FHEHRSTEEKEDIRERE
BTFHERIEEZ TR R EARS), EfEATE—MRES .. BHFTRERKER
ERLNEHIIERE . HTIXEERPE SR INEEFHAMER, kT Bz i
BIIEE MR GTER M FINEE. Bk B THEAEERS B HIERKES, Hitiar—
KRG REZ AR, XK ERRERAMEKRR, NEFEEREES ERR
BRNZR E—ANRERE, ﬁ)ﬁﬁ%ﬁﬂﬂ%$ﬁ@jﬂﬁﬁcﬁg , MC,, =1+C,, C, A
WiEKFERS. R, BBHZAZMN: B B, WNREDMR.
Mortison. O’Brien. Johnson H1 Shaaf T 1950 ﬁjﬁ%tﬂ T—NERA AN Morison FIEH]
AR, BFRAREAENEREI EHFRANERS LT LRKFRIRS, WHE 34
Morison AR, FHRERERATENAEERS B H/KRRENEEILE LRI BRHE
4y, BUMRPEDANEE 7.

f=fu+/ (3.13)
du

fuu = Cudy — (3.14)
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SRR & FliEsh e T A

Jo=Cpdpiulu (3.15)

z$=p%D2 (3.16)
1

4y =>PD (3.17)

Hep f ARENAKEGKE LD, f, AR, f, #7185, D AERE
2, Cy, AR C, AR

ik
>
/_“\
T~ N=
f
—
D d
le—>

4
Sl S SSSSSS

% 3.4 {EREAN BRI ERSRA
Fig. 3.4 Wave force on small cylinder

HREKE KA MAEEHGIDRBE], E0.13)REKEST MR 3 B
BECRR:

w*® = kg tanh kd | (3.18)

AT 18 4E FRTEALAL EAK BT R A B BIRA:

mpgD*H : H 2kd +sinh 2kd
F = tanh kd[C,, sin® +
8 [ D%dﬁ sinh? kd (3.19)
|cos® | cos O]

P



NIER T RFM e

ERPREATNEL TR SEER T, EHEIEERER, FERELMEN.
YR IR Fourier BT, XNHEKFBEBXREN o' =kg, NKFEH R BBIRIE
A

mogD* H . 2H  2kd +sinh2kd '
F = C,.sin®+C cos® 3.20
g [CmS o320 s kd ] (320
P, HEIRSIPERE A
2 : _
M = 7ipgD H[CM ksmhkd‘ coshkd+lsin®+
8 sinh kd (321)
2 . ol Y, .
C H )(kd) +kd3fnh22kd sinh” kd c0s® | cos®]
27D sinh* kd
SIS
2 . _
M = nogD H[CM ksmhkd' coshkd+lsin@+
8 sinh kd (.22)
4H _(kd)* + kdsinh 2kd — sinh?® kd '
Cplz—=) — cos®]
37D sinh“ &kd

IN(3.20)F1(3.22) 4T3 NS B B B7K E R AT KT - R AR E A
o FFETKF ESHK. TmBEERIKEREETH, wE 3.5, REFESR
KA ERIZMEILET Morison AR EKIFH RIS, 1B 80 BB 7

0
F= [(fy+f,)dZ = F, +F, (3.23)
—h
C,, o7’ D* H[sinb kd —sinh k(d — h)]sin ®
F, =M
v 2kT? sinh kd (3.24)
2C , pDrH’ 1
F === {h+~[sinh 2kd - sinh 2k(d —
D =371 o kd{ +k[51 sinh 2k(d —~ h)]}cos® (3.25)

=23



F/KE LG QA s TR

SFRG IO —MEE AR, 062083254k

_ C,prD¥[sinhkd —sinhk(d~h)], T
Fae = KT? sinh kd s+ (3.26)
 4CpDrH 1 i i
Fy = 22— -+ [sinh 2kd = sinh 2k(d - HY}£) (3.27)
i d AKE, h AFTERmEK.
Kl
—
/’*‘\
B S ——
S IR
<
d
Y

///ff////z"/f///////)l///

& 3.5 fEREERET/KER/NERTERBERA

Fig 3.5 Wave force on floating small cylinder

R, W LR BRI B R

0
M= [(fuu + fo)z—26)dz
= .[K ., coshk(z +d)(z - z;)dzsin® (3.28)
—h

Q
+ j.K ,cosh?k(z+d)(z - zﬁ)dziccs(@
b Iz
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KR LAY LERK

2, HELEAL, BEE.

L EZ‘G sinhk(d - 7)) — I}i—cosh kd + -E-lz—cosh kid — h)

M=K, sin®

2 n h :
m%sinh kd]—- K, Eg—cos o[- % 22""3++ +;G sinh 2k(d — h) (3.29)
T

1 Z. .
+ ——(cash 2k(d — k) — cosh 2kd) — —<sinh 2kd
Bkl( ( ) —cas ) ir ]

ﬁ::l,
2t H 1
K. =C. A 3.30
TP T2 sinhkd -39)
7 H? 1
K.=C.4 3.31
b TPTP T sinh? kd (3-31)

C, 1 C, KiffE REERIBARNE, RIEODAREGEGR I (EREAKFB%) H
HEFF(E[13], C,, B 2.0, C,HIB{ETEE N 1.0~1.4.

TR HEEEENY, XEERECKAEGREREAKMANATTC)1957 FHEF
w1 EEEBITA:

Ry =Cp - p%9) (332)
0.075
D= 3.33
" (logR, -2)° (3.33)

Hehp B KEE, v IREREKEAAENEY, s AREEMERER. 5735
Morison /1 EEE TEBHRER, EFEFHMEAGRR Mordson HEEE BHRET
wE =, RREHEREEME Y, FHEEnHEREEEHE IR Mordson J1EEM 7
FIPR I

W TR R, ol 3.6 Bk

Il
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& 3.6 g HTRER
Fig 3.6 Schematic elevation of slope cylinder

& e AR BURE, RAAN:

e=e¢,ite,-jt+e -k

i, j, kABY, o xHBLARE, HP:

e, =sinycosg
e, =CoSQ

e_=sin@sing

H o HARR S 2 SMRA, s HBETHERNERRS yz HRRA.

i u v K FEREEMKSTEE, W2

W, =iu,+ ju, +ku, =ex[(iu+ jv)xe]

H AT 18

u, =u—e (e u+e.\v)

-26 -
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REBR T RFMITEN X

U, =v-e,(eut+ey) (3.40)

u, =—e, (e u+e,v) (3.41)
W HIEESHER:

! L

(W, =W -W]? =[u’+V —(e,u+e,v)) (3.42)
W g4k 59 Morison 5 F2HUR:

f. = % pC D\ W, |u, + -}I:rpDZCM u, (3.43)

f;:%pqgnﬁgu5+%@mfcMg (3.44)

f. =2 PCoD| W, L, + - 7pD"Cy (345)

AR EATALEIE 3.6 Fo =90, EHF, =0, Morison H B REHETHER
HH, FAF SERR S EE THARER Morison HFE/KF A RMEE W LT H.

REREH TASRENRIRATR, WAEEN TRAEOLKDERA AR NTES
2|, fitke] CIBRIEIA 1%k

3.3

F & IBF 54T

EARILH,
RERIER G BB E R,
inz AERMIRY, ERIRIER TSR T Ba%
ARARADT, WLLAREA .
VLREIER /D,

B

XALT B BHRE T REAL,

i1 E BT 43

XA

i

FWIRAMERN R FERAMERRA, N TEEEMNEMZE), RiR
FTU—KFE T BEF R E WM et, ATLUERE
MERIIREL, HRR
R RSAS 5 REAEN TEA

A FRREIR F11R/
s EAEMERIRIT, B TFHPETT UUNRBHFR A,

LERGK
\, hE

ek e ke

ERRHETHN, ES—PHZIRETERIANZEA SN BERERRLHER,

RS

FERITIE T E RBERIX ]
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MTFPEERUEEMNER, F ) ARESHE ., MAEx,, WIS

p = -‘i’-— (3.46)
A
v, = %— x, (3.47)
Loh x, FORE | AMTAISE | N BB EFREST SCERE. BRE AN
T (3.48)
kaJ
K+ ,
w—kx,
,%.
.
K ek (3.49)
w—-kx

MERAEF & LRIBAKFIEA:

3 200 g R (A —
Fx' _ C, pr’D [s1lnhzk‘d slmhk (d — h)] g(r+£)+
kT sinhkd 4
4C, pDrtd
3T’ sinh® k d

(3.50)

(h+ %[sinh 2k'd - sinh 2k (d — K)]}E()

fERRY, (B NE B
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NIEB T KFMFAMRX

h+z°' sinhk (d— h)w———coshkd+—!—coshk(d —h)—
K’

k

, T 8 W42z h h+tz

%6 Ginhk dle( += -K,—[- R L
k dlel ) 31':[ 4 4%

(coslﬂk (d—h)— coshlkd)-— ~sinh2k d)E()
k Ak

M=K,

sinh2k (d—H)+ (3.51)

HTEWRY, AR, (0) 5 H@)) S.(0)F, FEERNERENZSBSEHE

%1, RSN R, EETE. HARITER T HIUREE S MY # e
N R T K R R

3.4 1N

MR (Ary %) BERMNE—HRIERETE L2408 HEFE L/
IRATHIT T UHE, Morison NREREE THAEREK, KNAKRMAGHERERTAKT
5 fEuki, E I AESEE M Morison IHNEESELM. BTAXTHIBLES B
ARE TRKEEL, ME B HRE U T EMNEKAEE KR AR ERERAHLS) 2
ZIEE D, ST RELRZRIR N TR, REOHBERERSELEE
HERFTALRE (InimiEsl) o ERMMFIENSHZEIRA 52T 6 EHERR IR
7, HSEZRR IR R BRI RIERE S E.
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GBI ST E) 1 Re STt A

4 B EERNBAE R TSI 24

4.1 TEHERTRRE
L& AN SR, RHERRIER TEIAENRN:

[M]-{x} +[C]- {x} + [K]-{x} = {F) (4.1)

HPMIAFE EEHRERE, [CIAMEERE, KIARIERE, {FIAEREIRSA, {x}.

() F () S BTG 2T A T SGEBERT XK.
AR KT G R4 (T AN T4 5 S EE HMRIE K, ) U AREEE

SRR EE

BEHRRIE(K,], —EEREH (x) IR,

HIRRG IR RE:
3] PESEEEESEIARET, BESERENESE, WBsI TR
RIMRIENREXAGEEAFESE, BeE 3.1 finPalviiEiRe wE 41 &

M AKR R xozZ.

AN

z /) T Py’ (xaf , 23" )

g3
/|< AX N Ll
v~
g X

7
0 gi

B 4.1 HIERSA
Fig.4.1 Mooring system
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KIEE T RFMTETIRL

BAiRfudan T RAER T
I T+ Ax
I T RET,AxEIIL. LALONE M
| 1
1%%111“ z.} MM
F Y
0 B
=

HEAER T BBARRx,

X 42 AN

Fig.4.2 Tension of mooring line

WMRTARAN T AUBFMRE DAL TARMENARBERE BE AT URE
BEREE DR AL T REA RN MR T.

FERN TS A NSEFHENFE TENERRERES S LAREE, At
MR TR R B I E R AR R BUE

HiE
YE n MAFREE A,

Xl < xz R < In—l < X (4.2)

T, Ty T _..T, - (43)
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KRR SREE IR

ATHEREEHRER y CHREE, EBRERIRES y N=1% R, AYsiE
ELRE y SR EREE.

IR 2.1 F1 2.2 B PENEHRGHNYINEN, RS AR AR EIRE

fhZR & 4.3 Fr7R:
N AR R
440 | -
420 r 4
% - }(,
- p
380} I
| J‘.’"Ma
360 | K
.«-f
Mac 7050 1060 1070 1080 1080 1100 1110 1120
X3 (Ill)
K 4.3 R {ER hiEE e
Fig.4.3 Interpolation curve of force on the mooring line
SR R=P1Ck-palialihah
HFATERKEAREFSERRPHENE MR, KEENEG. AENATA=
AFR LR XA, BRSFEEATR, K, =0, HFEEHUN, RRIEANEZFETE
(6 B N TR, HE2)RFRE:
K, = pg D 44)
W AYERE, WE44 BT, EREIER
M =GxC,k (4.5)
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KIER T RFMTFTIEX

BT

BRI BT T E

1ERHEK,

Kb/ A QIR R B RF & KE T TR

AK, BHERBOCIERZTER D, REESMTEVIRERERER T LA ChUE
C k' SEEF EEVEMHRR C A N8 C b & ERIE AFERD, N THEBRTRE.

1M

Cok =C.C, sind

BHIRA N 0 BRI [EIR 58

M=GxCiCysind

IR

K

M G-C,C,-siné

a

g e

(4.6)

4.7)

(4.8)

445

FEAERER

Fig.4.4 Pitch motion of spar platform
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KBRS & Piibsh IR TR

S FEMPBBEE, XHMUESIFHHAKAFHFHNEEXARSHEE,
[C]=a[M]+5[K], a, b ¥HE 0.01, T|ERH, XN TRIEEKHNERLTH, BREK
a=001, b=001FHEHEBEEER.

42 {TEIFIB R ENRERE

41 FHRETBIHBHRE,. RE=ZABHE LMEIFE —EZEARMEE
WA R AR AR, SCER[14)FHENFEERSN Tm, AN 12.5s HIFNRRIER
FHEREFEREBAERAEEA 0.0256m, TIBKHARAN 0.0385rad (2.206°) .

EXE—EZ], N TFUGREFTE:

Mx+cx+he=F. (4.9)

M AARE, BPLE N FARN, TREHhTRHA-AL, h A 200.822m.

C,, pn’ D* Hsinh(kd) — sinh(k(d — #))]sin® .

F=F,+F, =
oM TP 2kT? sinh(kd)

(4.10)
2C,pDaH’

3T sinh? (kd)

th+ i—[sinh(zkd) _ sinh(2k(d — 1))]}cos®

RER@HREEENFIE, REMK:

‘M, 0 0|
M=l 0 M, 0
0 M,

-

4.11)

NE 35524 A
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m X+ 0y X+ €3 Xy F 0 X+ Ky Xy +hpx; + kisxs = f,

..

My X+ Cyy X+ Ca3 X3+ Cyg Xg+ Ky x| + Kgy Xy + kg5 x5 = [ (4.12)

| Mss X5+ Oy X[ T Cs3 X3+ Cg5 X F kX +RsyXy + kgsxs = [

XEA:

c,=a-m +bk, (4.13)

R sk R 7 i A B BRI k, BT

SER(141P BB R AR 0.0256m, THH/DN. HFEEBRNRTTRE, L, NEXE
p-Ah
P8V
FRBEFEEERHKER. b, BBEN1L.0x107, 5FERANTHIR#BSR M
VAR ELEL/, BEETT LA 2GBTS PG e, BT Rk, = 0.

EEPEERTHARN, FARMERA, KPERE OB o0, F
ZiEA S MR E AL UL AR, R BEEFIIN TR, FrABL, =0.

WY 44 2206 BAERE, F 25N 099937, , HIHRIENELRETHmEA
PR AHE . BRAEARD, HEEATEHERER, FPEHERI{RERS L
ANEATETL. BERROBANIE, #SEKERATFENIAFRLBERAA
Im, RIEE 43 RBPEIERDBESZ, Im FHRMBRBESBRMKER L
29 kN B9AS4k, 18RRS4 0 360kN ~ 440kN RIZKSERL J14EEL, TN
0.455% ~ 0.556% , AJLIBRSARBHPHHZ M, LAk, =0.

YEFTEsh FRETHRIE T ERRE HRIERS K, fERETFE AR Nm4EN
RIEK,, FEERERRD. DEFHRBARERE I ERNERRBE LDV BTE K,
RET. 3T FEF 2206 BRHHA, TEHARMBRRN RREREL#HBESZ S
ML) MBERT, SRESNEK R 3021171 N -m, EHEEES 74 R E
B (nE44) .

"5

Y, A p AlEEnakEEE Nmd , p, MIEKEE, VAR
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K. =G-C,C, sind (4.14)

BB K =667536.093kN-m, N ot

= 0.453% , PHXTYEHIR W 7] DLARE,

Biblk,, =0.

TSRS ERMN TR THRPRA, MELLBRA, FHAEERHSH
PR HREMHENERET S ENFRABRAN, TR, Filk, =0,
ky =0

G EFGE, BT RGO R T QR Rk AR E R RIS SO S O A, 3
W F AR T A, RAREIEESETREA TR AEN, HETUR
W BORBENTIER.

I
I
)
]
|
I
i
1 / ¢ /
|
!
!
|
|
3
I
1
I

& 4.5 FEHNZE
Fig 4.5 Motion of spar platform

¥ BHELFES TR A:
M x+C -x+K, x =F (4.15)
=1, 2. 3 B, Blx .« x,. x 5T x B, z $HANGE y HBYT XALEE, EURY,

M. C. KRMFE4pRE 1 AR LR XRE. T XBERE. T XRIEMT ORREER
71
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HRIE, FREC, TR i H1 LS
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s § MEHEND LT ST, K, ARREE | A RS § AN S
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BORNER T & LR RIFES, M ERZN: K BEEx MRE: C KEK,
A IR F, WA F, FrT (8] t FIRE. WA RRS EREsh AR AR
Bk, EXEFEERN, RET X8 X AHBRIEAREK,,  FEx, HERDE
ALHSHINEK, » KABEK, SaMHK,, WEBRC, (A 4.1 7)) "TLE
), R x, AT ¢ LB RRIREIR ] F, . RIS 72T AR BIT — RS2 AL

B, RUOER, ERERAB &R AR KR

BRI T F AR R

*H%th q“u K‘“h X F &

'L

:

BEE4C 0.1t , KBS S IRHE
183 x,

;

R T K ISESDIK, F
wi+83|C,« F, ¢

'

%A% s IERE T E F AR R
{H+

K R E
1L Jued

2y

AR ML, CRmARIRE
PG AR BRI, BAXEEIT

4.6 e

S BE SRR AMVIGE (£}

H 4.6 vHEER

Fig.4‘6 Flow chart for computation

HEREMTENERRE:
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BRI SRS DI EE TR

1l

) T AR A B
W, RSTEIRATET VR

2) ZEEHETS

F & B EXHR IR I 3L
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R AT
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m =1.89%10°8 z(gz)
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p= 17.6(%)"0'233

%

T A0 GE U FIRRE], 2, (5.25) FSEETLIRRER:
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m, =8.55x107° Ul (g}f )o
g

w, =202 (gX -0.303 (5.27)
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2) REBEAGEERHIIME,

3) EARRSME EAEEE,

4) FERIALRIRHIFIERER.

RN IRAERESUS ER 2, RIEREE NEN(5.28):

S, (@)bw = -12-(41,3 FEL ) (5.28)

FIE TR (BIRHFE) A:
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Table 5.2 Statistical data of wave
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AENERKS —NEEMSITERFRIRK, RABEGTEX:

Lz =2mg |2 (5.33)
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D/L<0.2 (5.34)

Hp D AEEERS LK. TR THEKALS, FEEKA:

W' = kg (5.35)
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o RESRE
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Fig.5.7 Pitch response function of spar platform with mooring system
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Table 5.4 Statistical data for pitch of spar platform
ST IE HHHE | LM

1 FHE1.25m, (H18) frad 00310 | 0.0327
P18 2.50,/m, (UE) frad 00621 - | 0.0654
1/3 B RN G FEIE(BNE) 2.00./m, /rad 0.0498 0.0524
13 BRI FEEGUE)4.00 /m, / rad 0.0956 0.1048
1/10 B KPP EHE(ENR) 2.55, m, /rad 0.0705 0.0742
1710 B RPN FEI{E(RE) 5.09./m, / rad 0.141 0.1484
1/100 B K\ FEI{E(RIE)Y3.34ym, /rad 0.0923 0.0972
1/100 B KD B FEHENE) 6.67/m,, / rad 0.184 0.194
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