ID No.=14, draft=38.5cm, iﬁ still water
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(f)

Fig.2.13 (a)~(h) Transient motions after a breaking of a mooring line
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(545)
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ID No.1l4, draft=38.5cm, in head seas(l.0Hz)

cm ' '

surge

T

. sway

-0.7¢

diﬁ.

roll

s}

deg.

-2}

-
110
sec.

0 22 T 1 3 )
Breaking
(g)

Fig.2.13 (a)~(h) Transient motions after a breaking of amooring line
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ID No.=15, draft=38.5cm, in beam seas(l.0Hz)

surge
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0
2¢-
0
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O'QT heave

ohagll mmmmnnmnmnmWmnmmm“‘.,.mmnm( I

—Odég .

//M\L roll
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0 T — + t — -
pitch’ :
Ik : '
deg. ) 3
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: , - yaw
0 . L, VW\MMMw:/;MMK : o
| W \/ \
L A . 3 I L _ i A
0 22 7] ‘ 66 88 110
T - 7. sec.

Breaking (y)

Fig.2.13 (a)~(h) Transient motions after a breaking of a mooring line (547)
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ID No.=13 . . . ID.No.=13
araft=24.0cm draft=24.0cm
0.15 ’. in beam seas(0.4Hz) 0.15¢ in beam seas (1.08z)
in wave
in wave
g
5 5 .
|4 in still water .;." in still water
° -
- -
3 of g or
3 P
€ $
® —f— vave(0.4Hs) I wave(1.0Hz)
0.15 . ] 0.15 L .
) 0.15 o 0.15
0.15 o] 0.15
surge/hull-length surge/hull-length
(a) (b)
ID No.=13 1D No.=14
draft=24, 0cm . draft=38.5 cm
0.15. in beam seas(1.4Hz) 0.15 ’- in head seas(l.0Hz)
in_vave in wave
5 %
e :
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1 -
-t -
- 3
g or N 0
N >
g :
8 —fe—  vave(l.4Hz) . = wave(1.0Hz)
0.15 N :
O. 3 J
150.15 0 0.15 0.15 0 0.15
sutge/hull;lonqth sway/hull-length
(e) (d)
ID No.=15
draft=38.5cm
0.1/t in beam seas (1.0Hz)
5 in wave
g Fig. 2. 14 Trajectories of a semisubmersible in a horizontal
0 in still water plane after a breaking of a mooring line
- 0t
-
£
S
i
—1 _ wave(l.0Hz)
-4
0.15 . d
0.15 0 0.15'
surge/hull-length
(e)

(548)




CECEEE— 4 Y MIL- (HEE) FELOM
BI&->TELT 3720, ZEOBAHERE LI, &
LHRIZLKRESREFT 5, -7, AILEROL:
H7Y T TCHELOMRBIZE-> T, HEBI 1 VT
OB EBEEIZ KA ED roll, pitch 2V 5 H 2
THENHD, BHZAOHEVDLTIIFREL 2 %
WERZRBAGFETIZ LD 3,

Heave LB EMEF I BAFISVNEBED b AKX L

EMLET A, MALETHRAENS 2D OBEAI» K
EVADBEEHEFORKEMIT/DEL, KoM
EoTIZRBIZE 5 B v,

Fig. 2. 14 (a)~(e} 121X, R 4 VMO I 4
7 T OXKFENDEG OB 2R T, AFEADE
BB i surge, sway HEIEIZREAK E (2m) N15%
BETHY, FABBPICEOTEBAROBAICHE
LTHEDERNDI-D2 ~3HKRELSENT S, &
12, Fig. 2.13 O sway, surge DECERICL R 5N 3 &
SRR EICESE - N—2a—-PRIEEALE S
{, BMLAROBMROLZNBIBRABIRLE 2 5,
B RERER OBRN 2 HA VIR IZIFEROEN—K
HEHIRET 2720, FERIZETIEREIELIC
EROBAICHERATEZ LRV TLLVIZVS, &
WOy 7FBTHNEL L2 ZOBRBEOKFEEA
DEW (excursion) #1753 LD LY h 3,

Fig. 2. 15 (a)~(d) {2 I3BkMT R DEE IR EE H - 2
BLELRIZMTA—y2FLE¥T, FH4
VEENTROBEES A KL 2L DR, BREEL
BB/ A— 5Dl % L DT Table2. 4 1R T,
BHERMOELZBVIIHEAR, Bk, FREF/ 0¥
MEESHLNVERTHZ, BAPIZEIT 354 VB
#®OBEHEIZDNT, Fig 2.15 (@) I3FBF A > D
HNESHDERIBEL LS (EBLEH) & yaw
REPZIPEELEZVIEERL T3, ki, B
Az &k BB OE (EH L —HEB) 13 roll
ZidpENLH5 0L 0Y, HABEBEBANFKELLS
L yaw DIREZZ AL HARWBEL 2V, FAEFEMIC
Lo THERRNBOBMIOA —/— 3 21— FEEDK
REMIZOThOBELIZIFRIL > T3,

BOREERT Fig. 2.15 (b), (c) TiZ, BB
B354 %O EREHEE O R ILB Kb OH
BLRLY, TAEERN K-> THEPIIE TSR
MBI L BAROME LIZRE 3, £/, Fig 2.
15 (d) 12 I3iHP THRE S 1 >~ %8 2 B0 ICREIF &
BB OEHEAREE CRBT 2 EFA LB -
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DT H 37, BEFEFOROMADOERIIFRIOK =
VIBE (1.0Hz) CEHETH Y, BITHROIGE L ICE
T3 72 DI ISR Ok L IR OM I OFEAALE H 18
A Bt SR TERT SV EMEIFROS5 N 3,

Table 2.4 Particulars of the model in
the experiments on mooring line breakings

displa- |draft
cement

weight of |initial
a mooring |tension
line inwate
(kg) (cm) | (kg/em) (kg)

ID No.

12 166.5 24.0 0.100 0. 345
0. 352

7 166. 0 24.0 0.148 0. 467
0. 464

14 189.0 38.5 0.100 0. 253
0. 300

horizontal
vertical

Fig. 2.16 (a)~(f) IZIXKEB P THREB T 1~ HMFRIC
BENAFET 4 1200b 3580 DFHAME D BRI %
Rl 7o EBREBEOEEIZTNTH 10ecm TH 5, Line
1idig EficREh~1FD5 4 v &RL, Line2 i3
ETRDS 4 v &RT, ARBIZEN DI 4EDTA
YD BFEEENCE DDA 1 EADEET [ AN
BE, RVDOIEIHWELESELTOIFL DT L
%58, Lol bRERHESE O AN
Eh-1%xThdEELZLNE, MIIRT LI ITKE
HDFRES 4 v ITEBEERNTE > TRIZH IBRED
BANMb-TEY, 74 VHEMEEICEBETERA
PEBT 3, BHOBRKBEIIF/IMOA —/1— > 2— b
BTIRE L, BEERAMTEL OB XEIFX
kb, EMOEEREAHBLTH 3 LBIONEL
BHEH I roll X pitch DBFEEHIZHK T LD
THD,BOIDRKIMEEE 25 &2 512 surge, sway,
yaw %2 EFDORKFHRADBEEBILVELTRB LR
BILHTED, FOMMEIZED L VBEIHL
T, BEEROBERPIIEVTAEDKEL L2356
BbhDO3, FEROERIZE S &, BEIFHRIZIZEE
BOFEF 4 VIZIIRATL SkgBEOH @B »
5, ¥R N D 0. 6kg M Z 5 LB AEN 2. 1kg (E
BIRE 260t; K& S5m) &0, ZBE2RFOOEE
5S4 v CHREL e L THITATE (350t~400t/5%)
a4 3 L4RIF27~3. 1L % 5,
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[eg.

Roll
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1

E2 oS Y 1/ B | -SSP g D NPy,

3
o4 . |
s

e — +— g=24cm’ ID No.=12, line weight=0.100kc/m(in water)
Yaw — — — d=2dcm  ID No.= 7, line weight=0.148kg/m(in water)
5 ——~— d=38.5cm ID No.=14, line weight=0.100kg/m{in water)"
ar P

3
2

1

0

=i A L SO—— —
30 30 © 50 €0 70 50
(sec.)

or
-
o

Time after breaking

Fig.2.15 (a) Comparisons of transient motions after a breaking of a mooring line in various conditions
’ (in still water)

1D No.=12
‘d=24cm,Hw~5cm (1.0Hz2) 3
‘Rpll
° in still water
1 in waves
2
3
4
S
deg.
adg. in still water
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T | vaw )
i
A
1k
of — v
1
E1 - ) R -
b 0 10 20 30 1) 50 60
L | rors ID No.=14 Time after brgakmg ‘
dotr. h d=38.5¢m, Hw~Scm (1.0HZ)
1f in waves )
2k U4
3t Yaw .
[] A 'j
gl .
3 :
3
" ‘F in still water 2
S

Fig. 2.15 (b) Comparisons of transient motions after a breaking of a mooring line in various conditions
(in head seas) - : B AL
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ID No.=13
d=24cm, Hw~5cm

4eq.| Pitch (1.0Hz)

in still water EIE

Yaw

0
1
2 in still water
3
4

.
deg. g 10 20 30 ) 50 60
(sec.)

Fig.2.15 (c) Comparisons of transient motions after a breaking of a mooring

line in various conditions (in still water)

Surge ID No.=12  —— 1st exp.
(0.4Hz) ———— 2nd exp.

Surge (sec.)

L PRI
N ™

e
VA W

Fig.2.15 (d) The effects of the timing of the mooring line breaking in waves on the
subsequent transient motions
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2, ;
B, &
) we
"ID No.=7
draft=24.0cm breaking
in still water
kg Line l(horizontal)
0.2
r -
0.2
o.ff Line 1l(vertical)
&JL
‘“2t Line 2(horizontal)
0.4
-mzl Line 2(vertical)
-0.4
L i A L L 1
B 10 15 20 25 gec.
Breaking
(a)
ID No.=7

draft=24.0cm

in head seas (0.4Hz)
Line l(horizontal)

A ANANNNAANNAN A
T —F X

Line l(vertical)

0.1
[ -\ T\
l TN
=0.1
A\
-0.2 Line 2(horizontal)
-0.4
Avl Line 2(vertical)
0.2
§ s 16 T+ b
sec.
Breaking
(b)

Fig. 2.16 (a) ~ (f) Variations with time of mooring line tensions after
a breaking of a mooring line
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kg
1.4)
ID No.=7
Lof
draft=24.0cm
1.2k in head seas (1.0Hz)
1.00

0.4 Line 1(horizontal)

0.6

0.4

Line 1l(vertical)

Line 2(horizontal)

-0.4
0.2 Line 2(vertical)
0.4t 5 5 1o s 26
sec.
Breaking

(c)

1.2 1D No.=7
Lol draft=24.0cm
in head seas (1.0Hz)

Line 1(horizontal)

0.4

0.2
o ANNAS,
0.2k Line 1l(vertical)

Line 2(horizontal)

Line 2(vertical)

L N L 2 -
] 5 10 15 20
sec.
Breaking

(d)
Fig. 2.16 (a) ~(f) Variations with time of mooring line tensions after
a breaking of a mooring line

(553)



74

ID No.=7
draft=24.0cm
in head seas (1.4Hz)

Line l(horizontal)

0.2 Line l(vertical)

Line 2(horizontal)

Line 2(vertical)

-0.2
0.4 . N " N L
0 B 10 15 20 75
Breaking

ID No.=7
1 draft=24.0cm
in head seas (l.4Hz)
Line l(horizontal)

0.6

0.4

0.2

Line l(vertical)

Line 2(horizontal)

Breaking

(f)
Fig. 2.16(a) ~ (f) Variations with time of mooring line tensions after
a breaking of a mooring line
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ID No.=13
draft=24.0cm
(cm) in still water

surge T

75

flooded water

Fig.2.17 Typical variations with time of 6-degrees-of-freedom of motions during the flooding in a lowerhull

deg.
10
e Ll il ’ i
3o |*WWW‘H
‘y‘wxqumP”
el
5 l; M\WQ
i HWM” £
il = o<
55 oo
&
0 1 4 .
° 50 100 150

time (sec.)

Fig.2.18 Comparisons of roll motios during the

flooding in still water and in head seas
(1.0Hz)

2.2.4 REREDOBKIEKR
BARPIIEWTO T N LO—REIZ@ kS~
ED,L3IHTY 706 HHEDEBOHAM + Fig,

217 108 ¥ o BRAREIZIZRE S 1 BNtk 0BG

ERIIBMBRENA L) S EAMOBIZBIIIILALRR
o N, BAICHES TRFIZEFAIRT, @Rl T
Wlo T, 0T —nAHKEEIZERELEYD, 7y
X O—EAKPIZRTDE L1043 LABEEI KA X
{LE->THEBEAGEYN, T— 2 MEESHTADIZ,
T, EROFE TSI % 5,

Fig. 2. 18 IZ 138 kh, RUBRANERIZTO 7 —
NO—RXENRAESELEED, £ IHT7) TOWHE
NOFHAIF 2R ¥ o BREPIZEWTIRKIZE 3KFE
ETFHFEDEEHD DI, BAISBET 30,5 »
%D EEMERF (steady tilt) 2179 45, BAFIZL
£ 0 b SRERMAEE T TR D OEE & Bk
DR EDERGHFTNASNEL BB ENbH B,

BOKER ICEM L BTER B ABEES AL 0O, Bk
B (HAEFM S 2 ) ORAKE) ITHANTEREORBRY S
KEWEDTHD, BEELLSNIEKIFIZIEZID L
S nRMANBLENZI NS, FOEMIEHBILRE
L LTH/RZ 3,

(555)



76

2.2.5 MWXiCHiT s BHBEER

BAkbIzH T2 EHMBERIL, BROCKEET S
ZEPHEELBOERICE D CHEN & ERMICHAN
ZEHBITIT - 70 KIBRIZE T 3B ARSI, #BK
FOHEDITHLTAEVEVWIRES & 3 10 AR
EIT2EHEMIBERIIERL THE v,
EBROBINIIROFEIZ L7, Bl b, BHEB)iEeE
DEFAEOESHEN %

(M+m)+Nz+kzx=0 (2.1

(m:FHIKER, N BEFRYE k: H8EIEH
LIRET S &, 208

1=C-e%cos(Jwi—a’t)

(@=N/2(M+m), oi=k/(M+m)) (22

BB, 5T, ERIZFVWTES N -BHBIBORK
o, 80EEY Fig. 2. 19 1R T X IZERT S
L

n,=Ce %%

mrs = Cemettir 2.3

-7,
_ _am

na=me «
EBN Fig 2.201RT &2l LT mn %
oy b LAk ENMEEA(=tand) &V

a=—2InA

N=2a(M+m)
MBI ERRA RO BN TE D, ZDHE
TIREENIPIERE ICHF T Z L L Tw3EH, HE

D2FIZHBITIREHETTELERL 2 ROEBHTE
REREL

(2.5)

(M+m0£+Ni+%wSCHiM+%x=0(ZQ
HBH0T
i+2ai+p|z|i+ wix=0
2.7)

a,BEVLOARBHE IS L L DI LELTE SN,

ZOE3IZL TROAEBEREE, SERRBLL
2% & BT Table2. 5127 T. EBRIZ—FE2BRVT
FTANTEERECEHHMIBER T4 EIHTY
JOAMmBIBIT, BICE D KW surge, sway, roll,
pitch 12OV TIREBEAA/PENADIZT CITEEL
TLEVELDF— 52 MBTI0XHETHE/0
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BONAREGREIIES D82 A 605, FICRHEL
BArS2ROBEGRMBARD S Z L1, ERLESE
ThY, EHIZIHBHTFT—sDELEo-TVE LS
SNAKFANDEFRAZOVTODABHF L ZLDER
Lo £, WhWAMABRK C, L8275k 5 R
BOTHbETRL, BV EMN el L L &
27a/B (B . 07—/ OE) IITERBESNS K. ¥
LEBEDOT L, BIZOWTIE, RIUREBTED
BLTIH-AERPSBSNABEIIL L) DENAS
N34 CHELMBEY S 54, BAOFERVHEIIEA
KL BBEVITEIIVEIEITHS, HIZ, allD
WTIEEEAKIZ L B EIZBARTII 2 VWA, KT ¥ v
Bk DRDS N ABRBEFRB LV 2LV KRE LE
ThHY, (2.6)RDEI ZEFNMLE L ZBEITITH
BB L 2REHCLROMENIEENE I LHD
AN

FHHTI—ENZ DV TEFHIRE & (R RIRRE & 1
LTWwa, FBEORERIBEARAMEEIL, BER
HAEHMASELH, Z20ZEFVTNE 1 %EETH 3,

%, EEEEEERNHET S L0
MERE - IMTIMEEE— X v FEIEELKEHET 52
LAMBETHEH, FD=HIIE VbW 3 Hooft ik
TR+ TH D, Fig. 2.8 TRLUZ &I ICEHMEO
FENEOT B+ ER L -#HEL2 T3 PREBER
3,

v
4 R

Fig. 2.19 Definition of ny

ni

0 N4

Fig. 2.20 Analysis of damping coefficients




(289)

Table 2.5 Natural frequencies and damping coefficients

obtained from the free oscillation tests

ID No|®2 7| #kE|GM, |GM, B B B # (sec) HEEH a (sec™) (2.5 R) ﬁifi?ﬁ:ﬁﬁigi Ke
(m) |(g) | @) | (m) urge [sway fheave | roll |pitch |yaw |urge |sway heave | roll pitch | yaw heave heave
L2l 040 197.0) oo o061 161 139 334 698 7.01 0.03% | 0.070( 0.130 0.0247 1.45 0.5 0.3
3.36 0. 0645
34) 040 197.0( 0.020( 0024 186 241 332 972 9.00 00626 | 0.0419{ 0.0621
1B 0. 0604
56/ 0240 1660 0038 0019 138 17.3] 328 IL7[ &80 0.0906) 0.0803) 0.047 | 0.162 | 0.0684 11.3 360 | 0.3
329 0. 0616 0.0247 5.42 L7 0.60
7,8 0240 1660[ Q042 0019 154 184 321 1.7 7.38 0.0%0 0.0544 { 0.307 | 0.136 1.2 359 |1 o7
32 0.0610
9 0240 1660 128 322 245 0.132 | 0.0608
0. 003,
1415 0385 1840 324 168 2.1 197 0,104 {0124 |0.066¢ | 00221 | 0.08% 1.2 047 | LOB
0011} 0.019 011e 0.5% 02 | LI7
18| 0385 189.0 332 0062
(0.014 ] (0. 0) (3.3 (0.0627)

) : no mooring

L
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3. EMABRMONSA KNI X451

3.1 NSARYYIXETFsOED

HETIE, I 7Y S7OERESICRIZ TSN N
DEBLEEDY 32— a vERIZEVEBRLE
BEfT-7e ThEOBWRBOERN S HEIIKE
TRTEIICKBELZEME Y 32— avit&sT
WEETH 3, LAL %A 5 BAEEMNIZRIETT THeM
DEHB35 2 —FI3EEIZEL, FhEDTNTOM
BELRIIDVWTARE L BEHELZIT) 2 L I38%
Tldh v, fE-> TAETIHABHROEHES MBS
RIFTEEZONIBHEN T A—sDOHRBIIOR, I
BHMELZBERESLVEBOWTERNTIES 3 28T
HEEREYIT ).

3.2 HAOEFNLE

IRIBES OBEEE 2 RIS ER T 01, 7
ROE) LY L —KTOEGHERXEE 2 3,

d’x

m(t)w+k(t)x=F(t) (3.1)
22T, m(t) BEIHTYVISIDEMERLLEA
REBISVIIMBEHEE—2 b, k() BERNE
¥, F(i) i5h, T—x2 25T, EROESE
26 EHEDEBTH Y, WEAZ L LERT 34,
TEHOERM S EmLBET A 2012 B DRI
TEET 3,

E2ZHHEBOERLEL TIIRLOLDONH B,
FNSIIBFEMICIZBBICES N, E—XA L bONS
YADERE L THBLTE S, B, #FE 3.1
ROF (1) 2&-TERTISNEY, F(i) OR
HHEELE L TRARMLTRIZRT IDDLDHIE L
5N, 20FDHFIEFig3 1IIRT L2 3,

F(t)=ad(t) (impulsive force) 3.2)
=qaH(t) (suddenly changing force) (3.3)
=at (accumulative force) (3.4)

fort>0
=0 fort=0

zzT, 8@ . H(t) 12%% Dirac D71 5 1
%, Heaviside DX 7 v 7 TH 5, DMk L D
#7227 & 1L impulsive force THRE h, FZHE 1 v
W, i< Fh, HERBIC L3R NHOREL LI
suddenly changing force 2B+ 3, & 512, ®Ki
accumulative force |2 CHIB{L & N3, /¥ 7 2 bk

(558)

ARBMIITIIEL, BRAIEHT 3 X5 25813 su-
deenly changing force & accumulative force D#i
HEDbETFg3.20&) L3, B DRDE
%Y m@), k(¢) PEEMIZESZVEHRZ S
B.2~@B.HYRIZTERENBF (D) Izxs¥5 (3.1)
RORIIBHTIZRDS h

z(t)=A sin(wt) for (3.2) (3.5)
=A cos(wt) for (3.3) 3.6)
=At+B sin(wt) for (3.4) (3.7

(t>0)

ZIT,A, BIUHIRFILL-TREBZERTH 3,

F=a8(t) : impulsive force

t
0

F=aH(t) : suddenly changing force

t
0

F= at : accumulative force

.t
0

Fig. 3.1 Modelling of forces due
to damages

4 > t
0

Fig. 3.2 Modelling of a force due to
ballast-water transfer

3.3 YMRHEOETIE

B HMEMICITR L, 20BeRDB32D121EAH
DEFNAL L IS L ZIRIBIOIE U HEYIZHR
BTo4Erd5, B2RLTEENSFQ) (T
HIGT ARG IIRDEI I L ZD,

FF, G DROBEE IOV T —e~e DEEH




THRETHE
S: mx dt+S:kx d'=S_:a8(t)dt

mi(e)—mi(—e)+0(eNi(e)=a (3.8)

HBEBEIIBIEL TWAELTi(—e=0&D
2(e)~2(0)=a/m, x(0)~=zx(c)~ei(e)=0 (&)
(3.9)
o T, PIASRMIR
2(0)=0
2(0)=a/m (3.10)
LB,

KIZF (1) 2 (3.3)RITHRENIBEITR
X=1tb< &

mX +kX=aéd (¢) (3.11)
GADRIE 2R EFAULETH S L S5HMMRMFIR
(3.100 Rz &Y

X(0)=0, X(0)=a/m (3.12)

Bp %

#(0)=0, £(0)=a/m (3.13)

BBV, HEEF BT - ThLEEEBEOBNSE

WIB A BN OESIZL S & (x(0)=0)
2{(0)=—a/k (3.14)

E%Y

z(0)=—a/k

£(0)=0 (3.15)

AR E T AL TE S, (3.5),(3.6)RNDA
B A a/m, o/kIZHET B, - T, HBOKEE
ez THEE R, 2 HIZE U TEREEROEDIRE bk
%3,

Lk, #h5 3.2),3.)RDEIIt=0I12TR
BB 3BT, 205 08 hIE U THIER
Btk E - 28, AN BHRICTRENZRKE
COBS IRt RS hIc Lo TIHRES RS
Vi,

3.4 EBHEX

G DRTRERNEELERICT 52010, M
LZ—RIEDEHFBREELI N b - & 2R
KDEIITR D,

b, —RXICkOEE % R+ 2B HREAR

d
I (Mv)=F (3.16)

22T, MIWEORR, o WHEORE, FI5th
(3.16) X1
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oM iME—=F (1D
LhB. £IHTYSOBMEERBLE, BAEE
kD REAEIT BBAHEIE R0 L5
Zve BIDRT

v=2 (3.18)
u:t3#7u7®xﬁ,i=amn
Lhle ‘

igy-+M£=F (3.19)

EIH T ZIb AN L TREADLDOHER
/A, 20 5TEEEDOREDEHES T
B¥s80k Fot¥5L

Fo= —p2nds (.20

T A

p I MAEE, £z TV A3 EHHEANOWEE
TELL BN 7 bV (i » S HENOHEEZIEL T
3) OFEAIK

$ BEETHYOFBERTHERT ¥ ¥ VT,
%mﬁbﬁuﬁ%@%wﬁﬁﬁﬂﬁﬁiéhfwéo
¢HRHLENB L IPARE AL O EEZIER 1 Appendix— 112
FEEIITROEHHEA LB LI EIRDLEN B,

g (M, +mas) £ (t)+S:KkJ (t—7) i (r)dr

+i1%ﬂ+%{’s Cn|i1|ij+cux1]=Fk(t)

(k=1, 2, =, 6) (3.21)

2T, M,; (¥f$@§§, Myj :H'buﬁi, Ky, .
A EY —REBMEY, C, . BERAFE ColHAKRE,
F, ok R, #@s &I X3RN S

3.5 NIAPUYIRETT

EEEI W 2, (2D R TR L ZEB R R
Q2 EIEN IV T TDOEMERETE S, LA
LAAD, TNTOEEBEIIMOKE) & T3 L
BRAFEBIIAE LY, BURHEOKEZR) KV
KL L TuELEDL BV, fEo T, KEEHER
FRWT (3.21) R & BiEM 2B TEN ORERIE %
sk 3 KDV T Appendix—1 TENRB Z &L & L
ABTIzE IH T FOBRBROEEME L ET IV
PRELWTERMIIERTAIZLICkY), BT A
SOMEERAND,

— I SRR T, G 2DRIZEFVTXEY —
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£+ 2ai+ 72|+ whx=fcos wit+fs
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Fig. 3.3 Comparisons of transient motions after a breaking of a mooring line in still water and in waves
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(3.39) R &ili~L, 20RIBHRIIKRDSNT,
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Fig. 3.4 Theoretical model for vertical
motions after a breaking of a
mooring line
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(M-+m) #+K (0)2+4pS Co |2 12+ (ko+ks) x
=—mg+ko lo—L)+k, (1,—L)  (3.45)
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XM T
Fu) 1
o [
g :
[ ]
S xo } /\ e
- . \_/
=7 ]
/] 1
2 ! \/
a N
1
i
0 to time

Fig.3.5 Typical transient motions after a breaking of a mooring line
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Fig. 3.6 Energy relationship before and after

a breaking of a mooring line
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Fig. 3.7 Theoretical model for horizontal
motions after a breaking of a

mooring line
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Fig. 3.8 . Energy relationship before and
after a breaking of a mooring line

(under nonlinear restoring force)
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(a) Theoretical simulation of a free oscillation (heave)
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