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Abstract

It is very important to investigate ‘the phenomena of ship collisions with offshore structures
" not only from viewpoint of safety but also for the purpose of designing the effectlve buffer equip-
ments to protect offshore structures..

There aré a number of reports on the ship collisions with nuclear powered ships or oil tankers.

- The collisions between ships and -offshore structures have been mainly studied for fixed type struc-..

tures. This report describes the impact force and the increase of mooring force of structure when
a ship’ collide with a moored floating offshore structure. In the analysis of the equations of mo-
tion on the ship collisions, the whole hydrodynamic forces on the striking ship and the struck
structure were converted into equivalent added mass, because inertia force dominates the phenomiena
of ship collisions in comparison with other forces.

The experiments were carried out using a box type structure model Whlch was, about six times
in weight as striking ship model. The structure model was moored by the three different kinds
of mooring types. They were spring mooring, taut mooring and slack mooring. The forms of
external force in ship collision, which showed the relations between penetration of striking ships
and impact force, were approximated with linear coil spring of the buffer model equiped on the
front of structure model. )

Based on the experimental results, the calculation methods of mooring force for the three

- kinds of mooring types and the added mass coefficients of box type floating structure were esta-
blished.
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sec™!, K=3.97kglem O—EiX H-4 OFFECT ® O

CEHEICBT 50T (18) THE L) . #Ewostm

BERK Cr 13EART 0.4, MHERNT 0.9 2HW
oo TOEMPLLM»S XS CRAREHEEGTOS
FERECX > TELAEBELEVE, EBRKEN
1EEEHEE EFTREEINE S WTh oA bEHERE
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T Taut FZOFAREZNE, Timex=Tmas & 55
T EARHBITE S L X, & (23) BAWT, £h
DAt e &z (25) ZAVCEHIE TE 588, K
(26) #HAWTEETNIT 10% BERZLAICHETS
LR TED,

4.5 Slack RRRECHT ZFEN

Slack FE X 7efEMic ¥ 5 & 22 7713, 3.1.3
(2) TBRZX S CERTRECO HREIOFER
(29) ZHVWCEHEL, L —-FBTs0TZ T
R AT B,

RN 8.1.8 (1) THlRAERTHETE 5, H-
1813, -3 % [{-2 TR L7 Slack RZRIEIC 51T 5
RABRENOFAELHEEEZLKL TR LEDOT

Tmax /m,. M.)g

4 Trax(kg)
10°1025
5 |
Cal Crack Cy=04
02 : “_k Elastic C,=09
““[ Exp.o 0.324kgkm
41 * 0.666 % &
01379 , 8
o1sf- © 2810 .
3L :
2L oI 4
.0 .
1 005 s Py
. e.
0 (- ! 1 1 1. 1 L 1
s 10 20 30 ,40 50 60 70
1 Vo (cm/sec) .
! 1 L. 1, L
0 005 0.1 015 0.2 025
v/lst

E-18 Slack GBS EF 2 HARYH

13

BB FIHERIK (28) AV, FHEWCLHER v, Tie
BERERETHE LEZAV . RENOEKE
DEENE, H-4 0 ® OHFEATH S, L7ch - THE
WorTMEERE Cr XERART 0.4, BEEAT 0.9
ZRAVE, RENC X BEREN T(x) ek
ERIE (773 ) —ghiR) 2 5 ROBRBEHCELL
Teb DER W, Slack HEEBORAHRENIEEL
ORFEHR b OEIRIELALBEINAVOTHE
ERR—ROM L85, EREE vo /NI VWEE T,
FEME LT EMEE —FT 528 vo BRELARS EFHE
BRI PICKEL LD, BRART v9=60cm/sec,
MR T 30 emfsec IR L TERST T(x) ok
AT L (7Y —HRoEE), BEHoR
EE S AT 30T, EEAERFNIEMTE
BT oTWD, Lvl, ERICIZEISEE vof/v gl
22 0.15 BED RS TREERAS VWO T, Z0OE
BTehhizx (28) CRHETE 5, 0.15 DL LOEE
it - ThECRLATHETE S,

5. & § U

TNE T, BRSO E T RIS EE X
DELABCEE LS SOHENE RGO Wn
T, EHESMEER AV EEL RN, £ L
T, EEMEE BRSNS SR L OB BN
9 1:6 OBHFCT OV TEHREREITWIEELHE
COLERNNEEEZBR Lz, ChODOREREELD
HERDESITE Do
1) WENIEGIIMNERC X 5 HETERCEHET
&5, HEMOMINEBIEEMOEEHRECEH RS
OFEMERIC L o TEBD EEZBNEY, ZOER
THRWHS IR & i, 8, KR EOTEL®E
ER—T, BENEERO 5, 6 FEEOCHAKEY
XL, BAREE EEHRENOERARHOHECLE
IINE BRI Cr 13 0.4 2 LTCEHETE S,

2) BABYINISMAINERC X 5 HECTERMI
+ARBETHETE B, MMERERE Cri3, BX
RN OFERH tn L EZRN OIERRH o ORI
O<tm<te OEETE, BAEENZHETELE0
B (ZDEBRTIE Cr=0.4) 2HAVE LIV, %,
tn>te OFFTIX, WEMOBERE ve 25 H T2
LEp Cy (ZOERTIE, EABIESET 0.4,
BHHT 0.9) VAL IV, ZOBERKEHGS
RECRLATHETE S,

3) AR TRENRDTEBTELREFROR

(403)



14

KREEE I, EiE 2) CRULEZ Cr #BVCEET 3
LEMEL VBOIREL BN, EEIORERK
BRELBBIFEELL—HL, PEVBEETIERE
SR CEBMEETE S,

4) Taut RESNEENORE T OLEINL, /Y
FAVORIMEIZX - TR ZBEFBHROBVRYE L,
BB ORNOERIT X » Tk 2 2IREHROENGY
NEVBBRES STWRER D, LS o T, Bkl
BhostE T, #hFhoKEFRIO-SHEHkE K
B, “FFPETOFERRAVCEEL, WEEART
iZ X v,

5) Slack R8I EDICR T 5 BAGEINEE
ENOERABET LCHLEET DT, tn>l O
ETONMEE Cu #HVCHETE 3, BRBYH
i3 Taut BHOBFHI L BRIFFII V. Eh, &
LHEEPARE 55 LHEESEIEL D 13550
REL BN, BEREEMHE LW E D RLH
CTERANRRBECIHETE 5,

AW TE, —EEOBEME Rz oW, BTN
DR L BREEEEZ, £DLEOWEN BRI
DWTERETT - TEE Uiz, 41813, BEREEY
OB, BEMEBENOERN, HEAE L FAL
ERB LR BB AT OV TERZFTFI FETH 5,

2 £ X B

1) V. U. Minorsky: An Analysis of Ship Colli-
sions with Reference to Protection of Nuclear
Power Plants, Journal of Ship Research, Vol. 3,
No. 2, 1959.

2) TRM=, BRER, BEES BREBK: &
FE O EMAMERITOWT, BRERELS
£, No. 126, 1969.

3) HHEAM, LHEE: BEFIRmEsEEEo
R OVT, BAREREA, #5212, 1972,

4) EHEXWE, FHEAKN, EHAFS%: HEROMR
BREBEOME (B 1), BIRINTIRRTHR
&, 1025 3%, 1973.

5) REEXk, HMHEX, FHEAME, EHIE%,
ViR, BHEWNE: SHREBORREERE O
WoE (B 2 4R), MMAREINENZEATIRG, 1054 2,
1973.

6) RiR & FHEAE, & B, H = &
AR fE D BINE RS O EESEIC O WC, BE
ERFESRNE, F 1425, 1977,

7 ER W BEEAR A B, E B B
AR AiE © B 22 O EERER It o WT (B2
), BAEMESHTE, 1465, 1979,

8) Olav Furnes and Jorgen Amdahl: Computer

(404)

Simulation Study of Offshore Collisions and
Analysis of Ship-Platform Impacts, Applied
Ocean Research, Vol. 2, No. 3, 1980. A

9) Erik Pettersen and Kaare R. Johnsen: New
Non-Linear Methods for Estimation of Collision
Resistance of Mobile Offshore Units, Offshore
Technology Conference, 1981.

10) FIUER, FHAE—: FHERE~ORMESE
R DIEENEE T B 5 ERAIgE, 8 24 EiGsR
TREREEAW S, 1977.

11) Martin J. Petersen and Preben T. Pedersen:
Collisions between Ships and Offshore Platforms,
Offshore Technology Conference, 1981.

—Appendix—

BFHhOEICEBINRER (Kn)

Taut {FF ShicEmiciiasEeEL, REA P
W F B5AMERAL, R-a KRT X5 icEEmss
BOBSETHEI LT 2, f ORE 1 vERAD
B feos(Go—01) BREFA v EFIEDIEES T
5HTHYD, EAKS fsin(fo—01) 11 HEENE2HH
SELNTHD, Vi, BREFI VOOV ERERTS
L, fsin(fo—61) OKFEFEKDIE fsin?(Go—b1) T
BY, 2VEVORITIKRDXL 3%,

fsin? (Bo—01)=(To+4T1) cos (6o—61)

—(To—A4T3) cos (Bo+05)

T sin 6o+ ABy=(To+47T1) sin (Go—8:)

Ty sin Gg— ABy=(To—A4T3) sin (6o +02)
22T, To \3BRE 51 vomiiEES. 4T, 4T: 3%
hENEHRA L FHUORE 5 1 v ORI, 4B,
4By iIEE B BEIT A L itk > TR Z BENOLE
L&, TohoiSix K-2a 28,

F 7o, WEWOKESR B X CHREFROBEIE
Z, Y1, Y2 BRI A VR I ZBVWRRTERDbEN S,

(1)

fsirfte-6)  fsin(e.-01)

—

M = -‘riTLYz -
& N
7/

V4
2% Tsing+aB,  Tosing-aB:
& fsin’(f—egij \

Tk T, TraT,

j-a



& =I{cos (§o—8:)—cos O}
y1=I{sin Go—sin (Go—6.)} (2)
y2=I{sin (fo+01)—sin Go}
Fio, BHNOELE 4B, 4B UMK TED
T,

ABl=%-rwy1A=%rwlA{sin fo—sin (Go—01))

1 1 . .
ABz=z7’wy2A=szlA {sin (fo+02)—sin 6o}
(3)

TZT, Tw BKOBEMEHEER, A XEHETOME
MOKBEETH 5,

15

Fie, O1=0:=0 Lx\T, & (1), (2), (3) »
5 x & f oBRIIRATEDINS,

Ssin2 (6o—0)= (Tt sin Go+4By)

S S
tan (Go—8)

1 .
_m(To sin ﬂo—ABz)

x=1I{cos (Go—)—cos 6y}
(4)
K (4) 25 2 & fsin*(60—0) ORARE KD B & &
Vo & O/NIVEHIFTIXERTRDLENELDT, 20D
HERBHOEBC X BKFEFMO 2 EHK K &
B,
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