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1.3.2 KIEMEERRAMICH (T SBEBRS

W0 5 24FEE X D BBIP T B o L RAEITRRRKERERBRKNOREBEAICA LY T, HES5 5
ﬁmﬁ@-&ﬁéntﬂﬁiﬁzOEDWTﬁﬁOH%ﬂVﬁ—ﬁﬂﬁﬁmx5ﬁ¢®%ﬁmﬁﬂa§
IS5 6EE L OREL 2,

BB TS, X, Kok vwth, KEFKZ ¥ » —BECET 5k hiE oVt 283
BUBEARC AR TN BRI FRAL R ¢, B LTRBUALLEBE X 528 h o, K
AR L LT, BEENOLOTHY, 2o, HERBMURSKANIC 1 5 BEHRE LT 3
T E B o0, BRHOFERL LT, SERIOE-5 2 4 —2HBONRETtoREe, &
7 PR FURBERY Y -0, 3%, HOTHREITS L, SLERNLAS 25—



o OkPRBEFT I L e L,

KR RBRAPRIT T BKEE, AR R VTR D & 5 kBN FEKD 5 BEVRRD LD
TH 5, FHEKPOEEEDL, SRR OTAPEREL B, koL LEzoh w52 L,
FEAKLAOKIIC 2V, ZOX5RKRT COREEBESIFKAR THHT LR ErD, RN
BRERIFExPOERFERY DL BRAL, BEBEK OWTOL, ridge ® hummocked ice
PR, kPOoEEERETICLE L,

KEOWBIHBHARTE Y, X, I, BKE, BESLICRT oI OHEETE S BHEAD
DThH, HoT, Kby BECEET s v+ IR I0ME (Flx, 20L,
L R )SRIEANLT S by, FERR, BE, KE KRK2VT, TOX) Ry
REestooitid, RENHERTT T, AXEHAREYEL, #REIFRTECE, £2T, 3
BHELL-HROBEYFAL, MEEMIIL, Xd5LEL, #EDOITTC ( International
Towing Tank Conference) 5, 1 LEE¥TAMETARILLL,

WERE L ice belt PEAPLEARSRIBICELT S LRBRTLRZLLED-T, FHEl1
PEEE L1,

. KEHEBROEBENRRT AN ROFEE, BELFoLO Tl bicyv b, ERGEIFEE LR
LT, BT R E oHiEREO K PENRNEE YRR L L. '

BRIMRE & HEDKMOKERIC OV, HERIRETS T, KERGEES 003 ~0.1 T
HOERL, ERTE, 0.2~0.4r8\, COXKBBEHOERK X AR, Bks vy —EBR
Lot, iV EELME TS5, CoMBEYEANLvSATRRT I EHE, BEOEES,
AEREDOERK Y, ST 5 ARROMEXE L, REOHRBEANLEL v, & T, KEE
OERBROBEL LIRBTZLELY,

KPR LT B 5 A~ 2R TEHORAY TS,

(1) B8k WBI 5 64
(2) 0%« ki BB 5 74E
(3) BRI AR 5 7 4
{4) HEME PEAOS 84F

5 BEEBR(=7—rRyg) s B4

. 1.3.3 200000 DWT Bk b — OifegEEe st & BAURF O B

{1} ReaEEEt
BRO X 3 R SABEEEL, TOTCARIAHEE, BERE, BRAOCEY -7« 1 -7KK
LD, kEHEEC X OBONMBRFL, EEERK I VB W BRBE L FIBEBUNYE TS
200,000 DWT Bk 2 » #—p 5t 3, —HER EHERRCELLR. BREPRERUVESE =
A ML EBLRL,

(2) MIEFEOBR
HRBEIN 200000 DWT #:Kk £ & 7 — DBk # — P RARHEE YR s ook, 1.3.1
(Ibk &, BARKEBTINBRBE CR<IKREAFT — 2 PEBHRBHOBRL LTBOL&EHT—
ARUAMEBHERAT — 2% ANE LT, ERKkE v h —¥vBE ( K—7 + - 5 ) ~ B4R CH4
THIGE OMMRHE Y FEHL 7=,
¥, FAFNOKBIHL CER ERBHRHHE LT, SKESRELS - THRHNES, FUREE
SEGREER - h - THER R TR S BERROVTEMLA, ZhitXbe, FrE, k&
ORLV4 A, 58, 6237 ARBTAKET CHETLARED IfiBYvEXRTAME, K
ROBLEBLr I AAETABEOH2MEEL L LN Y, KEOR VL LDHEERT R P OBVHR



2k piMion,

T, 1EMYEC L TRETHEBB >~ I =V~ 5 » &5\, EMER- 2 — v PRE
TAPREEHRE LA, TOKE, 200000 DWTHKF ¥ — % tBEW( £—7»—r#) ~BK
MR L 7oBe, Flaed, 1YV OFENy— THEEE 170 F~ 180 Ftrdxr—F—rih,
IRERMPEHREIAMLI40~508 /LTI —#—hbo L iHloh, 2¥L, ZhbED
HRIDIEELLEFOLLTOLIDOTH Y, HIOKRCOWTHFENE (£ X o Okt
T8 ThoDOTHNRMEY L o BED ) KBRHLBEL LD THD, RRIFI L o THA
CEEL, KEVRED L IR LR T B Lt BEBTHLEND ), SEOBREL LTKRD
BETLOELLBIAANINHALT 2B LB LS5,

TH., BEIAMNEZLEBOERL 2 D100, TPV X7 .0K%, F .0 . BECKSE, X
BPTERREOLE, REEBC OV TRMLE, HTERHEIES Y 27 s BT » 7 703
EROTF + —YrBEHE( EFRXLBHTL ) 0BLOLOTEDY, Th¥FEEsF 7 a8
BOBABA T « —¥ABEREL( DHRLBEHTS ) £ LBEOKET < M2, EFTc <420
FWPTHLCIRBRBBONL, L, TROOMATETAX A2k DIEEREET Y EEL
T e ds, HEBCHRFIOKEIRGGEBS R L TA A A2 BREL, TARAMA IR IBBEET
TR ERZADT, T4 R M2REORHCHELEECE L 288, EARNEDHRKEL AT
FESOMRTERMICEB L, BENEICRKB S50 B85, 2k, KEDHRAELZT L #048
COREIA LA LHEREHD L, KEPRIBME L AR - 205/, Xb, T~9/, }
EB(FTDE, BE TR RHLPLHDTHE B2 MET T 5HMAND 5 T & 20, ko

ANZTHEMESHIEILREIR L O TR, ThEt bR, KGEIPRADHEEE
REFE-TLBLLEAEDIP, Cho—BORMBHESFEICLY, 200,000 DWTRKE v —0
MATEREORER BB TYE, Ik s v - ORMEECRFMEL Y SESREEC EFO L S el
BToh2BRTH L TRE,

(3) MEL L oRRIE

KRR Y ERGEM T 5B A X E L R EORBE K >V T, SEERNOEN L ML AKE
FARBAT DR REE L S RED S, SRR » BRI E DA ORI X0 S L S 2 A Lo

DR, LBREOKLVCERBET T, BHEIGELGERLERTA ST, +HnMR %
WHRHE L CHLED D HMHEA S, JKIEHTT, SR HENREE B v v ) AF e
Ml Eh, SHROBMNFASBIEC L o1,




2.1

2. 200,000 DWT g3k # yﬁ—@iﬂ%?ﬁ?ﬁ%

BEXHE

211 & E

2.1

FRRINKRU»F #DASPPR" ARCTIC CLASS 10 "kl TR IN-HWHAR
200000 DWT, 3d1#E, ®bIE5180000 BHORK L2 »H#—Td D, ¥ THROERES
HET I Do TOEBTESIVEBREC ST 2ELLEEALUTAHEAY T 5,

o AR OWTIRNR~ ¥ M ERATRUERDOF—7 » — MEXYHEOEEKL BT BT THL

BECtzod havBREI LGS, oMot EROLZOmEREL I,

o JBBICETDELVCEFHEFCHTEERYZRAL (BARQTRREEL — AL TR T Tin D)

R, MEXTEMELTE, ARK - 5AFy 23T <CHB <72 22 ( SBT )LDy

LA R YAy DMEB /5 E ZHEREABAL M EETS, ¥eh—TF 20T

CTxv g —KRBL, EME60000rLlTFTe L, M EKEID1973 Marpel RUF e ba—n

78 DR STA - ADBHROEHE ( PL ) OBERFEH/EFHILL T D,

FHEUHABRORNE LU LSRRI X Y 1 3EECFB —HES v 17 s @bt
AIned, BEORIELFR L DAHROC 2 FRANRIBE A, Tho oV L DB REHE e 3R
o .

FRE & L ki BB K 330 5 RHERED » ) — X7 R b OFRERBEYREL 7, Tic
bbb, BEERCOCTRRAFERKRE L VDY IR T — 0D 2 RHL OV THETEELDDT
ARV, BREOBAY bEAL CRROABHAXBELRE BA L, PRFELRC VT
FEHAREY BARY, *OBHRARNENLANET TR LEE L RIGER Y R LESNT A TRF R
kB EHAEYFTH LB EIN LD THD, BREOVTREKA O 7 e R {HAOEBRE O
B, Foxs kB Loy LT hoBBRn - R LB KBETRIDELEFT TR
RERALL, T RETHIHALRECRL L v oRE 17 BERBRYREL &,

ARAENT 4 COWVTGEERAC ER Sh 588BTCME T, 5/ » b TREBLED BT HH8K
DNWTOBBO LI o v—v 3 yET, BAEY DTS COETHERERY T, EBIKT/» b O
BECLFROBE Y MA B CThTHM R A T 4 BHHHPERB NI,

FAEAER F TRRE L OV TREER CERINSMEME MR TENS / » P TKEBIEY £
AEOCBEMY X SE -2 P ¥ERBLLREIL L, 47/ OBELEHLLOBRRERE
LTS/ o P DBEYFE T D, FcHTEEL LT Class 10 OERY#HT Lot
GHRTKOBECR X 5 5 BBAFEE L b2 T 5,

BABE L LTEERBESOT AT 2V THRROBFSEGY A THESMRE LT3, £ 4
7 HEER L Oc g2 e —F 4 7 ERBYERREZ LTV B, A0 OKMEMITREERE LU
E— IV RTFAERLTVBAENIT ALY, Sx—8 -z PEHEORER AT AICDOWTUHLIESHE
OREIREE & L CERB ML Tvinn,

2 BEHEAFRUERMHSE

o BNGEERE: 4,000 MBH (FiT)
(F—7x— FE~HDE)

o JK¥GFERE 1,500 #E{ Fil)
(&81)

o )k B FEHELLTWEE6Z4—I, BAMBKEZ 4 —t 5, THEHLOMARICH
(&) CErEREREAES, #ERRERAHICHET 5802 T5,



o KOMTHE | HEMESD 6 kg./ o
FHEE Rt A 10kg /cd
o XOEMBE | HAENHA 17kg/ o
TREME A 22kg/of

o AR -BREHEF: B & & -55C
(Ho34 230, F_V—ig i) KM - 15T
B & & - 2T
- - 27°C
PERKRHE 70 kt
o B K: 20mBTF
o W W E R/: 200000DWT
o H A B K R ¥ 15kt

K B R OB skt (KkE674—b, XEFRBH)
o & & &: NK
ASPPR "ARCTIC CLASS 10"

2.3 £ ¥ A8
(1) EETE:%
o EBETH
EEWE = 360m
B W = s2m(kEBE)
BHE I = 3Tm
kX = 20m

BHGRACR SN kit iR L UMALERL, kR ) 4, BEMSIURR LOBERY
Wl TERTEME LT LEOEEYREL =,

o WHEE D.W. = 200000MT
o BHER o, =  B8O0OMT (EHRK)
o, = 84000MT(DHR)
o RXIEWR
H—T Ay 7 : ABT.246000m
SZAFA¥Z . ABT.191,000n7
F.O0.#~¥7 : ABT. 38000m

KR LEMOHER0.8 3¢ L,
HIAPEIRDCTLT AU <F52 22 ( SBT ) L L, Wl <52 pBOEAY
BALRTE2HETOERY b (T4 2~ O D ),
(2) Ko
o MEAN  REEBAEMEEL VEIS, RUCBREO LTRGEIESEEE L, FoMIme M
e, MEBCRI_HEYRT, BRAR A 78 B2 BB T2, v
AV-2BREBINDET Ty bk~ F o XX TEHERE LBAR LD L T3,
o MGEWE MRG0 32 RUF36ke/wd RORRNME B ICHER L, EEERICE DL,
o MEMMEE MEWMHRAXRBEERSHA (A4 A4 21— )RUASPPR® CLASS 10 %
WEISMIC vy b, KRB R CLHoHBELYHRET S,



(3) ARk
(a) Hr4M, <=x=FE&G
bl I

APy ErIRrT

-

i3 [iz] &t

AF =t HAYAT A
b) AR

# i )

% il i

# ] -]

B P S VY S AV

FuvsgvIv—

N AT AR —

() @B UEH

d MAEE

EREAR B 7 ARk EEE
BEXmEkERE
le) #»7mAdEE

wipH 2 > 7
1RAB TR 2
2WARBR Yy TR T
HGAMErD
MR 2

HA - BEREVTRAR ST

ERER 3,500m,/h x 15kg cf

HRARDAEMRBE A 7
EREFR

300,/ hx15kg cf
ER - BRiETR RS

EBERE 35000,/ h x 3.5kg of

7o— & |
EWHRER 180000, h 1
BERMER i
TEAEH A 660 ton —m

EMEA 60 ton X 9Immin 2
(1T v—Fhq4—n, 2V54, 17—E

S P (V7 atihfpisRe@L )

770

40

o # M H

TFAlFIRE

”

"

ERMA 30 ton X15m ./ min

(4F54, 2—¥EryZxy )

TERMER

EREHAN 20 ton

BEHR

SERHN 5 ton

ERMH 2500ps

E=idladakiil

E B 18.375kg

3

a & 122m

@RE(6x37, IWRC)

H & 42 mm

& = 200m

HRER

BWs, Err72

LR ERYE R
(BRGNS £~ 2 TR |’

0002 m' /m

0.0 4 ”

0.002 ~»

0.002 ~»

0.0 4 ’”

”

ojr

o

b

o

o

o

ot

o



) & ¥

MENMEBR U T4 2~ b Bk~ 4 >}

A A K Ca7xzX*y 4E%
£ 2 P & aTxzHE*y 4ER
£ B B EaTTH+y 4E%

NEZRMF
AB T A2
(4) HepOERdE
{a) MEHEATF X

SR R B R

¥ #£ 5 B

# £ B B

7 = -~

# o ¥ 4

1

]

NI

$HHrxza /=4y

® B/ ¥
b} ERHELH

x 3

o L

&

i

EFaryxHrv20%
a T2

A% 4 70 322 R YBIT 4 — EAHSES g *
SEHMMT 22500ps X400 rpm /&
ERME 600cst at 50 COCEMET
Ezibitaquluiy. 40 9 X
FEHRMAD 210000 (15750kW) /&%
BE, frdd, BES: 7kY, 348, 608z
L2EAZK S F R EHR 6 X
FHHS  30000ps /E

60,000ps /)

180,000ps /H5( 3%E)
B E 11kY
EFEEEE 70 rpm
dREEY > FRVB o5 3 &
[I=8 3 10m
2 AAER 2 %
ERARR 60000kg h x16kg chfIf %
BHERFREMBIERAA FA7 4 28 9 *
SERERE 8560ke h x Tkgcikafn, &
(RBEHASEEN100000psBF, #&—15CitT)

ERBHT « —EArEB 4 %
ERER 2,400kV, 450 ¢ /3

WUREST « — YA BR 1 %
ERER  500k¥, 450 v

FEBARMET « ~ ENEE 1 &

ERER 300KW, 450 v

4Y4 IR b2 ¥R sRIT s — XA 6
MR (BB T) 29,700ps X400rpm X
A I 600cst at 50T CHEMET

—BMEL T~ HARER 3 %
2 7 » I3 L CHEERA

EREHE N 58800ps /&

EROEE (B 70rpm

AFtah 176,400ps,/ 38




7 v R 4BUEY vy F S a3

B®E 10m

2 Rk E R

ERAERE 60,000kg/ hx16kg chfZf/#

BHRTa ) <4 ¥ MR TG, BE, XS4 507 4 8
ERAFR  6,480kg h x Tkg /e fatn /£
(kBERLEN, AZK-15CTKT)

® EBE % £ ERERT + —ENEH
ERER 2,100k, 450 v /3
HEIREBHT + — NS
EREE 500kW, 450 v
FERRERT « — 1 EB
EREE 300k¥, 450 v

WO K A4
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' 2.1.4 %K »
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2.1.5 WEBRROKPEEE
(1) koRyss

KA ORMOFERER, —BECHE, BEZAE, BEEE BESYHRLC, RRREYREL,
BEMAE RIFL S, To~FcovTit, BH(M.MB- 003 ) tA—0OXEATHIEEL
oo

BASEEI (M . NaB— 030 RUM.P . MaB— 001 CRL) OFBRRUVIEHRES+#2.1.1
RUE2 1.1 2icmd. —BROERKBEBERR, side flare, FE, LB IEO ice horm¥%
HT5RERRE, 381 ErSRTes,

(2) SR oHLE

RAEREIC 2\ C, RRBIRITRHRAE 2 RMANBRERAHE ( 400 mAKM) i\ T, FASHOES - B
B, RUEIBMEBARCI VT, TR BMEEERY Tot, BEROALKIBEKT trip
wire ¥ v, ELIERL, RRBRESKTLS,

EHABRERY 2113 RUF2.114CRFo form factor 120.2 1 T3 %, RBHEOKE 2
23.8 TT, 0 CHROKAMKRICHL Tooe DB,

7u~G BB R Y 2.1.1 5KRT, £ d Revnolds: Bt oV T R YT o128,
BELERRBHORRED o1,

BMERYH2 1.1 6 eRT, AR, BENSEMA(aR~0) ok, HEBRRY 7
NFHhEGTE, BET NI HAECI LR, RRHNEKRTDE, EREIYR2.1.1 T
b

(3) FiEXPOEHN R

Pk OERABRERE Y 2.1.1 8T, v) —JHEBROL LBt HERSH LY RL T

Do
(4) SPEKPO g HFEER

BRMHEBRIEINO ARKA T o, KPP0 aREBRK VT, KEL 7 e~ 4O BEOME
dh, —RBLZTOAHER»b XY TR, XARBE CEBIEEYT I LR ta iy, ¥, FXK
POBAHBBERA YAV HELDH DD, ice interaction KDOWVTHEMSREL ¢, @hsEs
HRETHA5,

BAABRRERYE2. 1.1 9~2.1.2 1 Rd, BAEBER>OROLEEENEEOLHE 2.1
2 21T,

(5) HikhoigH

Pk E ARBIIC B L oMk ( broken ice floe, brash ice ) COEHMEBREELXH
2.2 3083, BIHOKE L, BRAIOFEKOKETED, FRER, 98~ 100 $TH5,
HEHE, BBt 0 OKOFEHOEEKL L 5T, higher level # lower level * 7%, B
Hat s ho D leve]l OFMAICHLFET DS, BENTL L, BEEF I HBRELT L o nid,
higher level ¥ & 5V ERTH,

6) XERSPOEHR

model ridge PBER U ridge FOFRBRAERL OV, B AN LOMRTV, kDO model
ridge %, FRkF ¥ pile—up Licd D CTridge OB ED simulation TR THELH, F0
NEHEEYHEELBCRAY 25, BHBIHMER T, F2.1.2 4R T X 5% model ridge
OBEYERL, BEFTERYEBUCS, ridge T/, ridge @ consolidation®ESVEET
5D, TORETE, HESMSOEEK LY, consolidationkEBIKHET 2 5,

B12.1.2 4w~ full consolidation @ ridge PO BEBER Y 2.1.2 5 KRt #E
MEEE, 0.182m/s, #4h3kts METH5, ridge FBFOBKIEH I 68.1 kg, T



221gTHB,

ridge OFEKEZ 6 5m, O & 5 %I TOEHEOREFRL LR, ZEHE,»SMAELT
HETHE, B36 5mDTEKPOEMT 29.9kgk &5,

ridge MWRRIC, % D RE TR, BHAFNRONLY, ridge PT, 2RTMHR ridge
ThHoTh, HEGBELOVCIERDLBTSHDS,

() B#kbogER

ABRCER LI BRI L84S ( refrozen broken ice floe) &, —B, HMERNE
BL BB BRIEELBE ( refrozen ice-clogged channel ) & @ 2 FleDoVTER ¥
Tot,

KOE A LHER, FHEERBCERTS25H, Te0level ice PO HL T, FiEEEM
ofme i, BHALOL SR THr A0, R2.1.26 ( refrozen channel) BF
2.1.27( refrozen broken ice floe) TH5, [B2.1.2 6 CiL, D level ice 2 0m
THHH, tOH, SHcLy, FRE TR WA REKESOEILMETL L LE¥RLTV 5,
i, BHEE—-20CTHD, BED temperingidiT - T E v, tempering 215 4 6,
TESAAEHED & ST B EH OB S Y BATHE T B,

VTR LT, BROKLIOKERBI L 5T, 2L LIFATEERFETIRVC Ll 5,

(8) fEAtERE

FEKHRC, BEROEEBMFHBREYTor, BRERYE2.1.2 8~2.1.3 0 TR, HiEEEEL
wes s, KEERCE, MERr R rFSARCPRTTHEY, REOMME XKSFCEL D,
ESEGHE OEERE, BEMESAEMECED, EBL, s OXFESESD, LEL
HHEYTot, BREEECHTEERD jce horn BeR/ IB/EFDL LI ELRS,

(9) #&EHGE

kPO BMERBYT o, fEAR, B Ystep RikZfbL e Fa T lv, HEBOKRIE
#E2.1.31~21.330FT, B FEEAUTRNKS LOBETERD Y, KEIEL, BEOEL
BEWIL, FBI—F Ly,

HLUBBF®E21.3 4~21.3 6 kind, KPCRREAOSIRBEPKEOFCHBECE, EV-TF
TERFoRKS » # —RBETE, BT X5 RRESBL RS VERE D5, PREOKER 2 Fk
KPOEECEVTh, BECEFIINV-L0LBbns,

ThHOELBED bEREEEEL RO D OBML A, HEMECLL T, HEREXEET S
LR DHEBETRTCLIOTC, e kot b0rt®2 1.3 TRU21.38Cd%, FAhDPOL 51T,
HEIE & (ERETE & A2 S L L b 02 Thid, AE S, REEOEMOBENLAS T LRTEL 5,

ek, HRERBoSNRK, RO%Z, BREO4EH tLL206, FEKD G
PRI HLCEPERECKE R AEA®BHLTL LI, REL, s ORERCovtik, ®
2 1.3 8 REMERCAELRL XS, PRPDEL VNI NDB[ELDD, ThERHE .
Kig» kK OHRETHEPRICIDLDOLELLONS,




PARTICULARS QF THE MODEL

#F2.1.1

MODEL NUMBER

LENGTH BETWEEN PP.
BEADTH

RAFT

VOLUME OF DISPLACEMENT
WETTED SURFACE AREA
LONG. CENTER OF BUGYANCY
SCALE RATIOQ

MODEL PROPELLER NUMBER
DIAMETER

PITCH RATIO, P/D
EXPANDED AREA RATIO
NUMBER OF BLADE

8-030
5,000 m
0.722 m
0.278 'm
0.7437 w3
5.2617 o’
-0.6621 % of Lpp
- 72

BP-001C,R,L
0.139 m
0.800
0.810

4

AP

0.006

0.002

F21.12

RESISTANCE TEST IN STILL WATER

(o]

K=021,6-=23.8°%

M.NO.B-030




0.010~ RESISTANCE TEST IN STILL WATER

M.NO.B-030
/
o /’
/ °
r )
\\\\\bﬁ“‘x}\IfJQ 0—”’
bl [}
~  0.005
K °
l"R 0/
‘-..___‘_‘. o
0 1 } 1 |
0 0.1 0.2
Fn
2.1.14
0.5
4 M.P.NCO.B-001R
N = 20 rps
R, = 0.369 % 108
0.4
q
q
0.8
0.3
[ g
S Ky
- 0.6
L ad
x -
0.2 + o
=
o
0.4
0.1
0.2
0\
0 1 ] L 1 1 1 1 i 0
; 0.2 0.4 0.6 0.8
J
B]2.1.15
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SELF-PROPULSION TEST IN STILL WATER
M.NO.B-030 x M.P.NO.B-001RLC
R=20

WING(OUTWARD)
: o

.-—'/
/" (]
/
"
/
— @
e
— = CENTRE
o O
Q
TOTAL

——

1 1 1

T —e—0 o — -4 —% 000

i

0.1

BE21.1¢6

0.2



-1 100

J 50 -
Q.
ol
200 4R =.SKIN FRICTION- CORRECTION
4 0
[+ 9
x
o
(2]
.O
g L
00
.lg
0 | 1
5 10 15 _ 20
SHIP SPEED, -V, kts
&21.17 '
8 RESISTANCE TEST IN LEVEL ICE
M.NO.B-030
ICE THICKNESS/FLEXURAL STRENGTH
6 | = h{mm)/o,(kPa} = 28.8/26.0
[s)
28. 2120 4 o28.2/20.4
4 b 22. 4/32 3
28.8/26.0
=
o
28/26 . 4/30 0 20.4/30.0  14. 3/
° 1? 1
22.4/32.6
2 + N o 14.7/22, 03 2/35.9
21/30
14.3/17.1
o o]
w2 ”’ﬂ,,-——" 9.6/32.4
35— °8.3/35.9
0 1 1 1 l 1 { i
0 0.2 0.4 0.6
VM‘ m/s
#2118
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—
o

(8, ]

NUMBER' OF REVOLUTIONS, N, rps

SELF-PROPULSION TEST IN LEVEL ICE
M.ND.B-030 - ICE THICKNESS, h(mmg_———
28.0

5 27.8 ——

1 ! 1 1 1 1 )
0 0.2 _ 0.4 0.6
VM’ m/'s .
(42119
0 - SELF-PROPULSION TEST IN LEVEL ICE
M.N0.B-030
o ICE THICKNESS, h(mm), 28.0
R o
.
28.5
5[ %
= (el Zg/" 2.7
/ 0 13.0
h=28 1m 0/ 2] 7 o/‘
b2 am %5 1
=14 mn y 9.1
0 h=9 wm L ) 1 L 1 L
0 0.2 0.4 0.6
VM‘ m/'s
2.1.20



0-15- Sy F-PROPULSION TEST IN LEVEL ICE

M.NO.8-030
ICE THICKNESS, hi{mmj
J—
2 ©23.0
o.10f
g
&
E 3
o
ui
=
g
. he28 mn
.05
h=21 mm
neld om <791
h=9 m /°
U i 1 1 i 1 ] }
0 0.2 b.4 0.8
\rn. mis
2.1. 21
OHP IN LEVEL ICE FOR REFERENCE
' RPM ~100
ICE THICKNESS
2.02m =
o
1.5 m 4 50
.00 m
0.65 w
30 ( J ¢
ICE THICKNESS
2.02 m
o[
[
x
=)
-
t
=
0
0 "1
12

SHIP SPEED, VS‘ kts

Eg21.22



TOTAL RESISTANCE, R, kg

1.5

1.0

0.5

RESISTANCE TEST IN BROKEN ICE FLOE

M.N0.B-030

=== HIGHER LEVEL

LOWER LEVEL

ICE THICKNESS

h

= 28.2 rm

0 L L L 1 ] 1
0.2 ' 0.4 0.6
VM’ n/'s
®2.1.23
THICKNESS OF EACH ICE SHEET 15 mm
1
i - 1 L 1 P | T —
L , I - L Y 1 T d -_
L 1 §
MODEL RIDGE
M~ e s | E
. T L8
| | S
I b~
e e S
! 1
! 400 mm | E
| h o
| | 8
) CENTRE LINE OF ICE TANK A=
T ) i T
! I
1 ]
| Lo
! i
| I
emmm mmmm e mm o m e m ———mae 1
] i 3
: 1 E
1 o
| " 2
| I- e
I .
! . L I
L= o —Fmm S
2124
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level

/R

refrozen

R

Rrefrozen/R1eve1

[a%]

REFROZEN CHANNEL

| ™

M.N0.B-030

{ rma)

!
|
|
-
i

i

hc=hl=20 i

0.182 w/s
0.424 w/s

REFROZEN BROKEN ICE FLOE

M.NO.B-030

oA
® i

M
Yy
INTTIAL
- 20 mm
14 mm

= 0,182 m/s
0.424 m/s

2
COOLING TIME, hr

E21.26

ICE THICKNESS //

-/
/

2
COOLING TIME, hr

12.1.27

3



NUMBER OF REVOLUTIONS, N, rps

THRUST, T, kg

E-1

ASTERN TEST IN LEVEL ICE
M.NO.B-030

o)
ICE THICKNESS, h{mm), 29.3

14.5
Q_
14.5
o]
h=14 mm
L L i 1 -
0.2 0.4
VM, s
2.1.28
ASTERN TEST IN LEVEL ICE o
H.ND.B-030 [CE THICKNESS, h(mm), 29.
¢ 29.3 19.7
[s)
S 20.6
28.4
° 14.5
yd A
h=28 mn

h=21 m

h=14

20.6 13.8 /
o O
o /

~19.7 0738
mm 14.5
Q)

0.2 0.4
VM' m/s

4 2.1.29




6.2

=
-

TORQUE, Q, kg-m

ASTERN TEST IN LEVEL ICE

M.NO.B-030 ?
ICE THICKNESS, h(mm}, 29.
29.3
19.7
20.6 o
o}
26.4
14.5
h=28 © 20.6 IBL/O—-—-
o
h=21 mm! %57 o/
IR T
h=14 mm_
1 1 i 1
0.2 0.4
VM' m/s
$52.1.30

H.No.B-030
ICE THIZKNESS 15.1 mm
MODEL ¥ELOCITY 0.429 m/fs
HUMBER OF REVOLUTIONS 9.73 rps
RUDDER ANGLE 20 deg.

1+

2|

3 1 1 1 1 L i i 1 1 1 1

0 4 “m 1 12
B421.31



H.No.B-030

ICE THICKNESS 15,1 mm

MODEL VELOCITY 0.424 m/s
NUMBER OF REVOLUTIONS 9.86 rps
RUDDER AKGLE 30 deg.

[2.1.32

w

M.Ho.B-D3I0

ICE THICKNESS 20.2 rm

MODEL VELOCITY D0.424 m/s
HUMBER OF REVOLUTIONS 11.30 rps
RUDDER ANGLE 30 deg.

®21.33




M.No.B-030

ICE THICKNESS 20.2 mm RUDDER::ANGLE

VELOCITY, ¥m = 0.424 m/s O 10 deg.

NUMBER OF REVOLUTIONS, #m = 11 rps A 20 deg.
In 0 30 deq.

DISTANCE OF RUN, x, m

m 1 1 1 1 1 1 J
0 # A : 12

" T —o
=
.
[=4
[FS)
by
=
=
[=4
= ol
EG2 1. 34
3k
2 H.No.B-030
RUDDER ANGLE 30 deg. 1CE THICKNESS
VELOCITY, Vm = 0.429 m/s O 15.1 ma
Q 20.2 mm
1 A 26.5 m
a- e DISTANCE OF RUN, x, m
e 0__4_8_.‘_—\.__._-(_‘; e L i L I L ' . .
i -—,\\__8 'm\l 8 — iz
= i\o\olb——zg__—o——-—o—‘—o‘_‘—'o-—-
. 2
i A
vy
2L D\D\D\D\
=
[
2_
E12.1.35
A
ar M.No.B-030 ]
RUDDER ANGLE 30 deg.
ICE THICKNESS 20.2 mm
L O VELOCITY, Vm = 0.424 m/s ; Nm = 11.00 rps
® VELOCITY, Vm = 0.298 m/s ; Mm = 9.57 rps
/ofw\o\ DISTANCE OF RUN, x, m
0 ’-———.:_____.L‘_‘_‘_‘—-l 1 1 1 | 1 1 1 1
ol , : 8 12
- ec‘——:__——a§
o Q'O\o_\
Bl ~__,
= T
g T
7L
2.1.36
3 L.



Da/L

ADVANCE,

~y

M.NO.B-030

6-—
ICE THICKNESS 20.2 wm
VELOCITY 0.424 m/s
o
(=
-
T
"
=
<t
& L
e
2 1 1 ! ]
0 20 40

RUDDER ANGLE, deg.

2137

i M.No.B-030 RUDDER ANGLE 30 deg.
VELOCITY 0.424 m/s
L in still water ©
1Y)
O
1 : 1 |
0 10 20 30

ICE THICKNESS, wm

321.38
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(1) BEr—%>7« 27— 7OEGHEB
BEy —% 7 JA—73HEN S TEECRRL, MBS 7 - 5 SEERRKBRECHET
XERAE T, PEEERL . $ABI05 BEEIE I NG Y BT LR b i 2 00— Hi8E
RRET OO BRERAEORE LTV, RETHHEREL 1,
B0 5 9 ERE X AAERE I B A R BRETARE - HET R, R, REE, RESEThEhoRH
Bt fTyv, ER - BO0HE, BER ' OBRER T o, 4B 0RHBEBERK >V THREIL 1,
(2} X#HBE
{a) FREHG
XERI8FI SNAMEY , 1SPY, POAC?), T1AHRY) 02RIBMEAE L L Tkt
USA LCANADA OXERBRLAYELDTVS,

1) SNAME (The Society of Naval Architects and Marine Engineers)

2) ISP (International Shipbuilding Progress)

3) POAC (International conference on Port and Ocean engineer-
ing under Arctic Conditions)

4) IAHR (International Association of Hydraulic Research)

5) ASPPR (Arctic Shipping Pollution Prevention Regulations)

(i) SCERERE
Pk BT 5 —RARE 2 s G IUEL, P&, BFELL, 18k kalkE 2
A —-ORFHANELE I DD, BAPNEARBREL L, BEHCGERATE 5@ LTIV,
(il MWEHEHCEET 2BEOBE
RES JURROBMNEEL K », BEXRNEL~—2tLT, TREBYHE~,
o CANADA, ASPPR®) &
o USCG oihE
o CANADA ( Arctec Canada, Dome % &) ORHE
Fflic oV TR s S EEHE/BYER Ih L,
b) BEXB—RE
2.2 1 CEATEEXER 2 sHOo—RRYe 5, FXHROPRIBNS sEFOREBYEEIn
L
(c) #ErESBE BT 5—RIBIE
KERBROBERSOT 7o —FI KL CERNT T e —5, ERFERN T 70—, KkifEk
BEx o7 7o —F o258 ThIKHTEOIBrEN IR TH ), HrELFB TR 221
KT L3RBT A5 R EA L TES, s TEEEO LD EF AL, BN
WTR—REBRL —AD X I —FEOCBEN{, BEOBRBEMT r2EH T L TREIRT 5,
X OPEF KT OAREr BEXR LORFRceF kL), POEEOLLALH
B OMBHRET YT Yo, LOFMCREILAXMA RO RS, L Lk s, EBAR AN
EHE L L LEEBREE P Tbh T 208 Rkt 5,
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2.2.2 iEHaE
(1) BEtH&
R BRATOR, HEREERE LoREA Rty TROMBEL L,

B B B OM & #

* #B BAKE I mOPEKETH

. FERsREE 2uym}

*  # womg 10 . | OEAOEHEETS
xEE ®E —-55TC

bo-p: gl AR BE - zt}th

Boo& TP MK S kt &5

X, #AHAE LTl BEBRBSMBHIIR U Canadian ASPPR Class 1 0%#x T35,

MERY THEOFMIC B o TRNKHAIK L OREOF 4055 — L LCONERTHERED,
KEEH L TR TROFEH T, TOMRERYRT S,
© AERU7 v -2SOSBOKNRERCHEMERASPPR Class 10 DEREECHTET S,
@ NMRBEUZLV—-2BH0,FOTHETASPPR HRET AT ET 5
@ APV rH—, bIraAY L TBORBROVURPEKOEMAEE RS 5 KENREBKOKE

YT ABECE > CEATAREOWHEEE 2 5,
® LEKRBEHOTERREGHY, BRICHEELLVLIREDD,
® BERLLTR3ImBEIOREKCEAT HPEORETH LA L OKFEC L ) FHEIh 50 HT

E—FY PRUOMBMDEERT S, .

WEOAKEE, XEFBHARE, EROBE TR hB0 T, ZOBREEHOL L CLELMEL
BETH2@H 2 ERTLERSD, C L CRECEREOHMSE LT3 kg B OERARED
WrERTIBTELL,

BEOBRMAHO G Lo, DRSSy XS {PRE, BER BEHO=ScoREEAhiT 2.1 1K
RTERER. R—xic LT o,

KHEBONRRC 7 v — st b OTHREHEL TV BASPPR KOVIUTHET AL L bit, B
2.2.1 CRBEHLORKRBEEY 7T, ‘




@O TFTHCRTEKEERMEYED TS, X, TOHMITERLY, FArctic Class LD
Bhta, '
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jaw O
|
DEEMELT OPURATING
1 | LOADWATERLINE
LIGMHE OF CramtE
| | waxjualg rrevus
!
{
—'—l—. —_—t —_-
| LIGHTEST DFERAT
1 1 | WATERLINE
| ' LIGNE O CHaRCE
| MINisALE PAEVY
: !
| 1 1
1 . | % i r By ] |
! —— 3 ——| e nouncany ) FOMERQOT t
i ART Lind (LI | |
' PERPENMDICULAN I LIGNE DF OEMaNC . ] 1
L FERPENDICULALAR i TION DU SOUCHaIN | F 1 '
! ARRIEAE FORWARD PFERPENDICULAIAE
. t i FERFEMDICULAR  AVANT
i STERN N M0 800Y t BOw iy
ARRIERE MILIEY OF LA COQUE AVANT
Bow Area
Sestion avant
Lower Bow Area
Sectlan avant inférieur
Mid-Body Area
Sectlon médiane
Stern Area
Sectlon arriere
- Lower Transition Area
Sectlon de transitlon Inférfeure
- Upper Transition Area
Section de transition supérieure -
Yttt vyimvrand o2 & prTEmET
Yahues exprened in fret and contumetres of the Wnpih (L] of five shop.
Coluern Calumn Column Cobumn Column Cedumn Columa. Colwa  Coluw  Colesm
1 ] [+ 4 v v Wi ¥il v Ix X
Arcti o AW e uT wr < E R r
Teerm Claxs . em. - em. ML . N om, am. N om.
1 1A 4011 1.5(%) 1.Iqton 1{m 10 1100 114 n L]
3 1 (19D 190 1430 R Iied) yiony 1. 20 It]
3 3 s{Iey SJOIT TMLw LI 2480 IRTi L) 13 x +
] ¥ arath & (ra)) 11 (o) 2 81) 131 & 0An e b ] 1
] . 12 {)a4} (et 130051 10 450001 ¥ (1720 2.4 21 »
6 b 18 (420} 12 (368) 20 (MO} A & 11 (266} 1. » e
7 ' 0 () B4 154762) stesh 3.3 13 (a3 1t » )
. to LT ] 12 (3491 X0 {914y “a 24174} 18 349 13 x n




@ WHEREEC S5, 7v— 2k T HREDKHFHRRATROBIRDON TV,

lce Preasures in pounds per 1quare inch (iloponds per squar i t

Column ¢ Column 11 Comamn 111 Column 1V Cotumn ¥ Columa V1 Caluma V11
Arcri Lower Bow Mid teondy Lower Tranmuon  Upswt Tranmition
Tiem * Clasa Bow Aren Armrs Area Ares Aren Srarm Area
] P 100° 00
17.30 bk (T.05 el - r.an
1A 400 1 60 10 130 pri)
@1.1n {14.75) (i5.28) (1.0 .14 1110
2 &g 7. &0 1sa m »m
“1.n (225 (1.1 (l.m ti4.06) 33.19)
) 0 420 130 m 180 L]
{36,140y (3.90 (17.15) {24.00) (k.20 {46, 40
d 1000 5 450 LY I ..
0. XN {17.28) (4, 40} uLla a).= {3169
] 1200 a 150 bryl n -
{34. 15} (ds.90) {(11.11) {18. 36} (1%.81) {66 .00y
? 1400 140 (1] 00 o 109
[ XN (32.02 13916y {4211} .30 [1 208 ]
] 1300 00 ”0 [ ] AT 1
(101,85 {364y {66. 1) (46,400 {11.04) W4, )
10 1100 o] 30 (] e 1 X0
(103,89 (36.34) (56, 79Y (46.40) (12,046} (34,34}

*fn an Areve Class | ship, ondy thae pary af

(s} tha bow acea and wern sres lying briween the horitonial projections of the upper snd lower wdges of 1he mid-body sres nesd be comaiderad ; e
(b1 tha mrd-bexdy srea forwsrd of amudihipy need be eonirdered.

*5In an Arcuc Class | shio, jee pressure red not be conudered a1 s £30107 in the devign of Ihe hull In the tower bow sres, fowey marsition sere snd wpper trameitiem
wrwa, 1nd the atrennth uandards pwally spplied to otesn-gomng ships shail apply wm i wresn,

@ H#iE, 7v-—20BHERIFinnish—Swedish Rule @BfELFEL tH 3, MTHEARYF

T,
_ bS5 _
Trans. Z = T (£-400)
. 7V — L DGR E .- ¢ SpK
Cad) Longl. - 7,
2
* S DT L=8 ?p;
{mn)

CZ®, p=design ice pressure (kg/al) K { 1/20300 - bow area

S=frame space (ma) 118600 - mid-body
g=1rame span (mn ) area and
o = (&R ORBRA (kg/cd) stern area



@ vaFrv—n, APV AT AREOKHRERTEDRIESLR TS,

Minimum fce Loading, expressed in Tans
per Foot Run (Tonnes per Meitre Run), for
Stringers or Web Frames in the Areas
Specified in the column headings below

Column [  Column iI Column I} Column IV
Arctic Bow Mid-bedy
Item Class Area Area Stern Area
1 I 12 (7.0 * *
1 TA 25 (83.3) 20 (66.68) 12(73.0)
3 2 30 (99.9 25 (81.9) 27 (89.9)
4 1 40 (131.2) 30 {99.9) 35 (116.6)
b 4 50(l§6.5] 1% (116.6) ‘0(13]..2)
6 6 70 (233.0 45 (149.9) 53 (182.2)
1 7 80 (266.4) 50 (166.5) 60 (199.8)
. 8 100 (333.3) &0 (199.8) 75 (249.8)
g 10 [65 {549.5) 702310 B (266 .4)

Note: The loading values shown in this Table are based upon
a stringer or web frame spacing of 4 feet, For any other spacing,
these loading values shalt be increased or decreased, respectively,
in direct propertion 10 the amount that the actual spacing is
greater than or less than 4 leet,

*In an Arctic Class ! ship. ice loads need not be considered as
a factor in the design of the hull in the mid-body area and stern
area, and the sirength standards usually applied to ocean-going
ships shail apply in these areas.
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22 7 8l G
%0 216 M 54
STERN 104 M MID-BODY  165.6 M JBOW 115.4 M |
360 M
BOW  AREA Tefe¥"]  STERN  AREA
EEEEE  Lower BOw AREA [277773  LOWER  TRANSITION AREA
MID - BODY AREA SSSSN  UPPER  TRANSITION AREA
H 221 RO ke
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WE j=1~6 PHEEB=—F, j=7~9 KHEGHe—V

(Hz=h)
F=A-0,

o A EMERCHBECRARRUN R, fHomEsciy s,
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(c) SOMRFAEE EoRBEtGH
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(3) HoeEEE
(a) REBHA
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TEERUMRBEETRORMCBGIUBLECE X A -4 ) IR BT 5,
KHESEEERT 2 RIAEEY H8T 2510 450 mMBc PRGBS ¥ EBL, thiX
FI5RC1L6emEBTCA-F4 Ay 7%, BERLE~2.TmMR TR ) » H - 5B, %
FrletTHELT5,
b} KFEICHT HHEE T
(i) R~k
BHARRUTHB#EH ( 7V -4 ) OTEZASPPR CLASS 10 0EREE->THRESH
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® @0

o IR
2 J P 2 66.8
t=—8)— ="x 450 x | = 40.87 (mn)
3 a, 3 3600
° ZVv—u5
12 1 1600%2x450%x66.8
Z=1 sP_ x = 1149 (cd)
7 18600 3600

L Si7Vv—aRxR~N-2(m)
1 i 72v—2a=z2iy (m)
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P i BREPKATE (kg of )
k (#HAlCHET A HRE
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(ih  HEsmEE
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* ordinary web frame

) M
N A o R
“ Stringer &
Platform s
L
- C ; — w"j
- A 3m.
im k
4 -
P " Stringer
Platform S
)
W= 5495 x—
1.22

= 6756t /m*longl. dir

* ) ordinary trans. ring

space)
12721, 1.5m space WEEERRY
O intermediate side trans. *
Ahb,
=
B
fir
%
R= wW'g,/2 M=W'g% 12
6756 x15 6756 x 15
= — X 242 m e % 24% 12
24 2.4
= 506 ton = 203 ton-m
250x22
2100x19 = 34200cd
1000 455
r:li-a g _M g, =/ 3t24al
A'I‘ b 7 L b
=127 = 59 = 228{24




* stringer platform

: 16m !
S. SHELL ~° Stringer [=16m
— Platform ‘l(
, P W
Y 7,
L2
ss 8k 58 9 W
W‘,:? { 28D stringer p. T
SMETHLOLTH
w2 Wogt 6756 BI%% 3%)
R: ° M_ o = 2
2 12
_3378x16 3378 X 162 = 3378t/m
2 h 12
= 2702¢ton = 7206 ton-m
3 3
Nael stringer f:——2702><10 gbz—-7206><10 SLe,. =231
8000x28 7359%x10°% ®
BOGOX2S =12.1kef /ad =98
3200 320020
X 455
S. SHELL L.BHD
N 2 2702x10°8 . 7206x10° . bo6
T=————— =——_ " g =22
1040022 ® T 7514x10°% ¢
10400x22 =118 =96
3200 x
v 4ss L—————-———43200x20
2702x10% 7206x10°8
No 3 T=————— oy = —————— So, =216
12600x19 7838x10°%
=113 =g2
12600x19
3200 L_gg_______43200x20
X 455
) F.P. SECTION

WEO L 5, Kk#e oL CHEREH OBE Y@Mt Lic, Blb, kM6 50 5HH
% LB IREE, HOGEMREE, MAARCTHETHE Lz, #Bi23 6kg/ edffoEEN#AEIL, 75
Mk 222, (2, ()THRHH 35000+ (FEAEIAIvZALL,
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SAREHDKEAXRVCABERECRESTEE TS, £k, KERONEIRRB 52 2208
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(i BRZERECHT 28R
EBMAL I 8FTENE I L 2ELBL, TROAR-RADERLTY, YAl —4, K
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v v DREPIE Ok b BEZ AR B PORBEY, FAEEREELrz vy —v
YRECALe T ERETOEREY R, BEIONAKBHHBELTO 72220
Ry PRBOMABEL K3, »oBERONBELFALCURL LEEROMRCETI R
Toe ORI LTUHBHEYHBOREBE RN ISt L), $4BEEFRCRY s -kl
Faro ki n, BREEHONE, REBHEHRE T ok
B BEREECBERBR YAV — 2Oy RREBINST S o bR — AT » FRBELLO
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i
(i 4 &

t = 28/34 (pl )

S + U500 wm s = 34.35 kg/em® 0'7-3500 kg/ew?
t o= 23450/3% {84, 36/3600)
_ “EH36”
* 15,97 mm ‘ihio . 46 am

(il 7v—=a

NO. | H.GIR~NO. 2 H IR, (UT)

2+ pS{1-400)/(8 0.)
P o= 3304 kglfea? S = 450 m» L= L3500 am-
I = 330424502 1500-400)/(823600)

"EM3G”
= 568 co? shio J00290X11/16 14
aes, pi, 250240
I --758 co?
iy =D Sr2afi-g—-
AS END FIXED BEAN. “EN3E”
. 900146
KT P« 266.4%1.57/1.22 - 384.7 t/m Nwoes mane
1= 4,50 m 150032
BIFE - 2 b Hos pi2/12 = 384 T84.50%/12 = 615. 43 t-= ——
185012 - 820. Peige-
Y - pifZ = 384.724.50/27 = 820.58 ¢ “EH36”
& AMTI) : 1=36485¢n?

BTG Oe M2 = 615432107 /36465 » 1688 ko/ce?
FAMRIGS T o2 WA = B20.58%10°/(1503.2) = 1710 kg/cn®
SSRGS G £louT+37) 2 L(168874321710%) « 3409 ko/cs® ¢ 3600
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1000s46"EH3S"
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3. 080 1500234 EH3E"
T BKT_END
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fFe— 2> b M= (982,820, 7523, 0041351, 152, 003 00+1474. 052, 00%1.503/5. 00
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2 Some Aspects of TransPorting Alaskan — July, 1979
Crude Qil
Ice Aceretion on Ships with Special By Jain—Erik Lundgrist Ingewar Udin
3 Emphasis on Baltic Conditions SMHI Rarporter—Meteorclogi och
Klimatologi Nr.RMK 7 (1977)
4 Technieal Development of an Environmen— B.M. Johanson,A.J.Keinonen,B,Mercer
tally Safe Arctic Tanker — Dome Petroleum Ltd.
5 Technical DeveloPment of an Environmen— | B.M. Johanson. A.J.Keinonen,B.Mercer
tally Safe Arctic Tanker — Dome Petroleum Ltd.
"ATLE” First of two Finish—built
6 Lo . . 9
22000 SHP Icebreakers for Sweden Shipping World & Shirbuilder,Jan. 1975
First icebreaking product tanker from
7 i .
Nobiskrug Motor S8hip.Oct. 1976
8 ] L 5 "E‘ »
9 Thu‘leland I an 1c‘febreaking bulk Motor Ship Sep. 1977
carrier for Brostrim
“E k" — a 36000 P 1
10 rma 2 SHP Ppolar Moter Ship, 1974
icebreaker
“Samotlov” Leads Iee—class Tanker
11 i
Series for USSR Motor Ship Jan., 1976
19 Thu_leland . an 1‘f:ebreaking bulk Motor Ship, 1977
carrier for Brostrom
Designing a bulk carrier for the
13 i
Canadian Aretic Motor Ship,March 1976
D i ,C t ti i .
14 esifn.Lonstruction and Operation of Canadian Coast Guard. July 1975
Tcebreakers.
15 Protectl'on of H¥draulie Structures TAHR 1981
from Icing
16 "Aretie” Motor Ship, Oect. 1878
“Thuleland” : iceb i
17 u an icebreaking bulk Motor Ship, 1977

carrier for Brostrdom




| e

.k |8

L AE

g

F 7 EREHE

BRI, TAS , BRI

KR AT TR AR

B -7

{:/i

Ot

AL
3.4
Bk

B

i

Aok
Bk

I F %
nF
AT A

Y
| A

Peav ety

FO4th

B DR &35 kD B4R % B8

Prudhoe Bay 2 LoGaMmERE
B3 AR

A ROAF T2 W THH

KIGORIAKS® #4721t
bl

VLCCZ&»H—DESIHEN

Pkt T ATLE J Oitfaitic
2T

FkfR 7o &2 b+ &4 Y TOHER
LEREIC DN TR

PokiE [ L b# ] OitfRefico
TR

Fik#G MTThuleland ] O
OEERIT D\ TS

Fok#t M Ermak) Otk EofF
BTN TR

Cargo o0il tank®@b -5 4
SRR TEAN

R rr2, ARy £ ZCE
-7 rrERErRR

HNFT AL RZDAITr bubble
gun i€ 2\ TEH

KB Box tyre sea chest @
B & FER

TR ORE_ERMIC 30 2
deicing HELTMEN

Yy FFA, k- R TOFK
JBhIEEE ST

BB N EFHTIEE O
7l




#2.32 2
E S e # H #®B R r F® 5
18 Thu-leland . an l.c.ebreaklng bulk Motor Ship, 1977
carrier for Brostrom
19 .Ermak — a 36000 shp polar Motor Ship, 1974
icebreaker
20 _Ermak — a 36000 shp polar Motor Ship, 1974
icebreaker
21 The Me‘teorolog1.cal Agpeets of Ice WMO—Na 397
Accretion on Ships.
. ) ) by HBETR] 1968.6
22 Reseach on Prevention of Ship Icing — Defence Reseach Board
23 AtmosPheric SuPerstructure Ice POAC 1981
Accumulation Measurement Wilfred R.Mcleod
B EaE 80% 7098
24 j o 3 =
ok L T OBk T 1
BEMRFasE 80% 70905
25 LSk E T o =
° | e
BEiisast B0% 7097
26 , oty .
RO & T OB A
Notes regarding m.arine eng'-lneermg Roger E, Morris.C,
27 concePts for machinery¥ of ice—capable E F.1..M E
ships and icebreakers, ng. . 1. Mar.
Designing a bulk carrier for the .
28 Canadian Arctic Motor Ship, 1376
29 “Arctie” Motor Ship,0ct. 1978
30 Polar Icebreaker * Yermak” Shipbuiiding & Marine Eng.International
Sep. 1974
31 "Ermak” — a 36,000 shp polar jeebreaker Meotor Ship, 18974
Desi C i i
32 eslfn, Construction and OPeration of Canadian Coast Guard.July 1975
Icebreakers
33 “Ermak” — a 36,000 shp polar icebreaker Motor Ship, 1974
34 "Ermak” — a 36,000 shp polar

icebreaker

Motor Ship, 1974




£ 2 HEER L

FRUE , Biks , BSEEDHLL

K MR TBA M

3

Pl
I
A LBk

3

E—F

e

Fofh

AL , = K
25 [
Bs S

i iy gV
T
AT A

by A
E— A

VAT A

+Ofth

RESMER Y 7ERFo -7
b T IO 2R B

Windlass GEEEIEFI T4

Winch ©EEEEIL BB

MEE L7 R ORI EIR, Ak
BErLVTLBRLOD

AR O LK RS 28BS

ERCIRT 5 A FMBR ¢

AAHEMEDIRE - THERUR L FRE

g & 3k

R OYibEE T B

T4 IV, nyTOREKEK
2 LT B OB

Air bubble systemitsk,
T A IRE, BRETEN

Air bubble system®@{l##
a4

Air bubble s¥stem®iLtf
BT

Ajr bubble s¥stem®{iEk
B :

Air bubble s¥ystemé& Low
frietion coating DHE

Heeling systemO{LEESN

Trimming system DiEH




£232 3

XERES # | W o x R U F &

Notes regarding marine engineering

35 concePts for machinery of ice—capable Roger E. Morris C., Eng.,F.I1.,Mar.E
ships and ice—breakers

“Thuleland” : an icebreaking bulk

36 . ..
carrier for Brostrim

Motor Ship, 1977

Notes regarding marine engineering

37 concePts for machinery of ice—capable ~Roger E.Morris C.,Eng.,F.I.,Mar.E
ships and ice—hreakers

"Ermak” — a 36,000 shp polar
icebreaker

38 Motor Ship, 1974




— B 22 gRE IR | RS, R, B5EEDh K HEATH TR R R
L
| EAEZ v— 5 ELE , % k|FT b UaA % %
| Bt,% It FOft | FE B B Frvle—n| FOM
e i B B K| 25 a | v=ra
AU RS ALZOHE TEELDOW
@) THRER
o AU RZRALOBN, HRLHRE
BRECHO A RS
O
o ~N I TE=F L, RO
B B




(a) 2 v 2 BESEH -
(b} SRR
e} -0 rrEf
@ H»7EER
e} Hifk, E.L
¥, KEBMHTEREBC VUil B0 BEL, 2705 —RUO+—F—J 2y
b AT A OVTHAEOWREENOBAL I,
EHHHE OB BIROMBI TH 5,
a) £ 2 &R
H—TXANRYZ, #3RLFr7, B2 2OMBR XBEEEBIECOVTHR23Z0OH
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e B,
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ASR MR IEFALERAF 7R vt L L,
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KEBHITOEHLOERO 5 A PERAR 2 v 21— L KB {, <5 Fr 7 AR5
Ho TORREAYTEORKEIVNBHCERETH>I LR CRINALOT, HEREAYHBMLLLD S,
FiioX e I CRBERL LB 57, (EH2.3.1(1)~(3)
(e) MG, HEa:
ERESEstoR T L H0—He LT, REBEIERSERAYREL, BR, BLOSORHBY T
T of,

2.3.2 Sro&:EHLE

EREORRELZD 22X H—THANR YL, AS5RAYEYS, RavTRrry, Wker2,
PR 2% ChD, BREOF 7 —CRVTIL, —BHRHTCASA 2y 2E0KLr 2 Te—F 4
¥ OBRMITbav, LELEROMLASA M2 2 S HEHLRY RT3 R T
5CbA,

TATRINOYEL CEJESIBRFAIR L BRBEARAL DWTHET S, cofic D%
HABEXONRL 5P, EROMBRESLHERO L, Raf, BH T L8R TdS,

(1) #EHR
ERBOBEMS » 2 0=a » 72> 7 OMBE LN LIEB L OEREETAHDOSN TS
Bo BRI A—FAAAE D, HASRVAVS, RO 72y RURKEME v 2 L2VIHED
BMEH T~ -2 BBHEY T oD CHET D, (la~DER)




R, MRERELxs LU RS, S ALArzomBiovThh T340 2BED
E—F g v AR BETRE, BRERE LCEATESE LM o1,
2) mBMEHRCHHBBEE
(a) HBR22
C.0.T. abt 246000m (PHslep abt 51000/ FAL)
W.B.T. ~» 191000m°
F.O.T. » 38000m

(b} EHESMH
ERBRIE | kBEB| kBHEE
(i) AFERE
AR/ BwKT) 2/5 -15/-2 | —55/-2
i c.o.T.
i} Heat up ( 40?3?;550“(;) @) 9 _
i) Maintain{ 30C~60%C) @] O O
(il Slop tank ( 1 %MD
15°G—+66°C.~ 18K O O -
V) W.B.T. ( 0°CEE) - O O
M F.O.T.(CHEH)
3500" 20T, 35CHE O O O
6000" 4 5THES O G O

(&) Keronsene BB CE v,
) & &
Inlet 9.5kg/alA, Outlet 5.0k clA
Enthalpy 510.4kcal/kg , Temp, 163.95°C
(Vi) Cargs il : p=0.83 . H#0.45kcal /kg T
{e) BTHN
HrERmHRETERC L D,
{d) BEWME( kcal/m h+C)
BEARREHERC - ROEXERT 2,
() C.0.T Heating

11.0 30.6 =
o 0328 Ky =5
v Ko =25(+ ++eie L Kp=21-25)
K, tTe¥ K, 4 5 35 P -
G K. 1 1 1
o - —_— e — =
— WBT Ka —2.5(K3 4 5 * Ka 2.3—’2.5)
K;,=2 (WBT(ZE))
— CoT == Ky =4 (FOT(CHEM) )
- - Kew= 4
g Ka Ki ‘ il
) *Kl Kw=14
WBT ]
\. FOT
a7




(i) W.B.T. Heating
K1 = 1/(55+755) =283~ 30
o (BRI ARMESER)

v

4
Ky Ks =i( o.ossne/a- P

ot

—541 Y% o ¥ (—zoCu)

v=70kt=36m/s )
( £=150m ( #5¥E~WBT OFh )

=349—35kealgh C)

1| @z

a'y ( BRHEMEER, BETFH)

=—j—(0.129(G,P,)Véxv

4Ks
v 4=048kcal /mh T
)
v B=8x10° 1,C
K»
£=08m
48=15Cr+3% oCo
p=183x10"" m/sec | a5 #
P,=14
n =14 L33
=147—150
K, =150 Ke =5
K =1 W. . -ty . . -
Ko = 75 (W.B.T.), 15(F.0.T.(Cqa) o7 — 120 (W.B.T.0r 4(F.0.T (CR®))
_ KFW = 75 (F.P-T-)
Ky = 5
Ks = §
(il F.O.T. Heating (CEM)
IPK‘
CoT FOT corT
- —= <=1=Ks
K1 K
X FOT FOT
‘LKa
K, 5
Ky = 15 (Ballast cond.) , 5(Full cond.)
Kg 4

Ky = 11 (Top tSide OKEOMEFY)
Ky = 11 (Bottom? Side® " )
Kg = 5 (Ballast cond.) , 7.5(Full cond.)
Kew= 15 { Ballast cond.) , 5 (Full cond.)
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W, 7R R AEABEREROEY Th B,

( Bfr : Tenh)
AFEHRE
2T/5TC —15C/~2TC —55C—2
(HVE KD 4 g wze
@ ({REr 35007  |6000”| 3500% [60007; 3500  |6000”
BE )
2o, & 20TC|35C|45C|20C|35C| 45T |20Ci{35C}45C
C.0.T.Heating
(1) Heat up (40CT—50T,768) 195(188183 217210205 | — -~ —
E ]
{2) Maintain
30C 48| 41} 37| 70| 63{ 59(117(|11.0]/105
i 40C 69| 62| 58| 91| 84| 80{138]131|126
50C 9.0( 83| 79|112[105|/101{159]152]|14.8
60T 111|104 |100|133|126|122 180(17.3[16.0
BF
F.O.T. Heating
06| 37| 61| 15| s0! 74| 31| 67| 91
( Maintain )
W.B.T. Heating
- - — |207]|193|144|576|562]438
( 0CMaintain)
Z|F.O0.T. Heating
35| 70| 95| 55| 90|113| 76|111]|135
= {Maintain )
|.
B¥ | Slop Tk Heating ( 1ZEIDA)
15C—+66TC, 1AH 160|158]157(161]159] 158 - — -
(@A = 50-50 ).




() FnShERH

{i) In@E
£ v 2 # " # H B =
Tai=wa Ks=628sf—415
C.0.T. 75 A =62x{(16395+40),72—-415
{0.D=41.0m m) =217 200&m’h'C
Slop Tk " Ks=300~600 4505l "n? hC
{ “ )
F.O.T. I - Ks=100Kd 0L T
( 50A }
Taizga mEATO ARG ESRL b
1
W.B.T. 75 R K=0.53(Gr.Pr)Al/a
{O.D=41.0m/m) ELTLn, (AHCREZRYER)
Gr=ghf(t0s—goo)e? vt
_ 98X 006x103x(16395—-0)%0041°
- (1.79x107%)
=2074x10°
Pr=133
Ke=0.5 3% ( 2074%10°% 13354 X 048970041
=458 — 450kl mMhT
(i) foshimfit
(B4 @ m/m')
C RHEBE 2C/5C ~15C/—2¢C —55C—2C
- (R
35007 6000” 35007 6000” 35007 60007
BE)
£, ot 20C | 35C | 45C | 20C | 35C [ 45T | 20T | 35C | 45T
C.0.T.(Heat up) 0.00164 |0.00158| 0.00154 | 0.00183 0.00177 [0.00173
#t 7R} EF :
W.B.T.( 0Cm aintain) 0.00075| 0.00070 |0.00053 | 0.00209] 0.00204] 0.00159
3 A FEE
F.O.T. (mai ntai n) 0.0052 |0.0094 [0.013 10.0071 |0.012 |[0.016
SLOP Tk (1Zxfoa)
Heat up 0.037 |(0.036 [0.036 |0.037 |0.037 [0.036

HELbmBEREEROHED L+ B,

C.0.T.

Slop Tk (1% )

W.B.T.

0.0 0 2 mi/? TaiT T AY

004 7 #
(2m) 0002 # #

6002 » ”

002 Fc| B

F.O.T. (% Long. space KRBT HUBEHH0T, FPFITiE 0.04~0.06 m/m &

x5 50)

—74




(3) MEHR .
FHRC DT BB s 700!, BRREHT DL TREEL D oo, $Eo TIEEBERE D 28000
DWT MPCOFPT KEGLEERBRAIDOHBL BHEOBH ORI E vib 5,

UPP.DK
(/
BRHATE

(to be led through
steel pPipe)

e

INN. BTM

BTM

\ SUBMERGED g3t 7 ( 30", x 87 )

8 EEROERICHD HFE, ALTHEBICER L b 5 nBSICEE L kb, X7
DBEOEME, BRdMHEAR DWW TolRSBIE L Twnitlh, Lib L s BBHMcids A8E 0%
RIIMHETEZ S TD A,



2.3.5 Mooring winch
{1} Mooring winch D¥E

Mooring winch ©PEBdRCRTHEEINBc L hiE L, TOEEIE, BallastRET
DEEBEREL, RBTFET L0 TH L, COROEGEBTEOAED Th D,
¥k 20m
i & A& 69z0m

ZEEWE 0T - L2kgM, —55C - 1.58kg/
a) ERBEE

BE=10m se¢c LEL% 5,
cn735x-‘i§2§x6920x(10)2

AEiEs= 1000 =67 Ton

T —FHAEY45% L. r TRk AKEN=9 5 Ton
o~ UHECEHRENIGONEYEL 2 5B LOMEN=119 Ton
4FDe —FEMATHLLT, 1XDo -7 b BHEN=30 Ton
v ve —FOREEY 2.5k L TEWH M= "5 Ton
HoTEESERTIE, 30 Ton OERFEOVV S BABLHELED, EOBEOY { ¥ —n—
TEIISSm( 6x37 IWRC) Lhb,
b) # # &

B#E=3 6m seec (7 0knots ) £z 5,

00735x1%§x6920x(ssf

RS = s — 868 Ton

O—ZREY 6 0°LLT e —F ik AKIET=1736 Ton
ATV Za—7% 40K LT1EDe —FithdhABEN= 434 Ton
PAXY—o—TDEELRY 2.5 L L TUMHHE= 1085 Ton
o, BIPIE 434 Ton D7 v —FHO V5 24 05LBLED, FOBO7{vYa—T
Bltd42mm{ 6xX37, IWRC) &7 5,
c) B H
a), DL IBBYI 48, N8, 7AYo —FRTEOHDITH S,
M s fi408
FZ4hE 30 Ton
FZaDFT -1 434 Ton
2440 —78: 42m(6x37, IWRC)
(2} Mooring winch DEHHR

FHPHAOMooring winch OEEAR L L Tit, £, HfMHE MK, REESYERLT, B
BMEARLL, V4 rFr—oRley—20°CUECRBT HAHRHBERTHLEEL S,

(F+23.4, 235, 2368Mm)
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i % b N O
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#22.3.5 Mooring winch OHEBEEELHE
B & w H B K £ &
" T lslela —20T —B?C =40C ~ —50C —55C
i {EB H#
o oE | H#io0I0
BEEEERTH#S olo B B EEAE
(#17 7558)
EEREE S8 olo T & ERBHE
(-7, 753208 | .
3 |T%rﬁ7j;_35 CJ-" ’F
o % wl o % g i )
E— 2 —ARE
B = woloo & ™* M|t
# M T4 FA— AHE
= &h #1010 |
ﬁﬁﬁﬁ#§
~4 vt
~ 4 v iololo i ?ﬁm 7
£2.3.6 Mooring winch OF B4 L Mt
i B & & &
B B F K —z0C —30C 30T —50C —55C
= & 130 | *130 |*130 |[*130
T & W £ 100 120 140 140
3 = B0 96 112 112

¥ Uy rFa—rwRETEHEYREELT 5,




{3} Mooring winch OEE

Mooring wineh DEBOTHOBMLEL 5,

a N
& =
. : ACCOMM,
S e - :
E. o i - SPACE
I 3]
& :
S e

H- WINDLASS - 60TONX 9% x 2&

( 2DRUM, 1 WE )

<HHEHM MOORING WINCH- 30TONX 97 X 98

m WINCH HOUSE

{4} Mooring winch DIEEHME

( 4 DRUM, 2WE4})

Mooring winch %8N (AAABE—557T) TEREEES 284, TROBRAUENLBELE

%o
a) MEBH (¥r—, r—v7,
&) BB B L EAT D

FSa, vV kA —nE), BREHE(SAF, 750

b) fFEbE, ERWE, BHAOE-MEMHAL, i, Msrrsice — 22 R0 5,

e} F¥¥—, 25, FREHBEA D,

d} <A P BERANA v eERT 5,
e) r—7RERRAS ) 22 HALIAT L ROREET B,
{) BREledy— 2 0 Tl KGR 5,

LEEDOBRENREXHBL TWEWMoori

ng winch®* BB TEEMIET 5388Mooring winch

YHIHAEEA (FIAHKWINCH HOUSE )wHiEL, MBEEY - 2 0 CH LtfE+ W mAT

BETH 5D,

234 E-ULTLZFTA
KR X FATF O BE I CERO 5 b,

Z05 0 %L kR, K HBHRMOSEBKERT HEHLED

NTWnd, o7, ERED LI THbRRE, TOERYEBLIRACLBUETHD, TO5R
BEOHR Y LDE LTOBADERNLZ IR T B, FlLH,

oIk DL R AR DIE L T 3 HIRE L ik < Wikt

o fRth L KOMI BREE VAA TEREN S {$+5%2HDAir Bubbling System

o RO Vittedk kX hihtr Water Jet System

o Atk b B Bk v BET D

Heeling System




BThdH COALDHILEDEBYBEAT A PWTIH, ZECHBEFELIERO LREINLT
B 505, FEOMTSEENIN T AHTH B,

P, YHTIAir bubbler 2MADHRIKKL, B THD, HETH3L L, HiCheeling
system X Air bubblerZHNHEKATHLE LTS, (EMTH heeling system 20T
FEALTVWEWERZETEH D, )

—~H74¥» 7V {~Y»3)TiLow friction coating KOV THBHELEEEHAHC L
LHEBEZFactor L LTW5, i low friction coating THAsolvent free epoxy i
AHRAEP 600 FEMLL LT AL THALE LT n 5,

BlEDin < fo RO RBOBRKOWTH-FRT L ATRSAY, T TRe—r7v =
FLE PN TRHY T oD TEDEREORAYBET 5,

Blt, WEANLSFAIH 74 E50BEETE — ) v 26X MET L o#5R 085% min 2% B, T
EEETEHSLEM LT, —EFMT2530TH A, -TEHBe —YrrHFydRtnc i
L,

. 235 BREROMBALEONE

ERR TOoperation XMy EfE 2, EXRB 2> 1 -THERIN A o B EHECOWN

TH, BRLAEThEEGE W, BTREOWLDOHOBR K 2\ THE N b2, EHROBEHCHT

REBROHBEAELZROL, TOBEXRETNETHSLILBEDNA,

(1) BEADOMHE - BRICKY, EREBEFYA0RABERIACLNBEIND, Chbuff o,
EERHEOLOFHEEENKERET AC L 3—10FMhFREEL bR 52, B - BRKH £
BOIRLABEFRUFORARSE TN D,

8) Mok, BRB A H-THERT I L OHREh - BAEEN - EY2ETF 50C, Fh
5t 2 ABES EOKE - BESLETH S 9,

(3) Wk -BAks 2 RUENOOEEROERYHELATNE RS AW LIEE (AL TW AR,
FOHOEITITRELRREL LTTREEL LN D,

a) MEXBEMAIX LT LiLL D, PLryRAHPBERBCHRIMERS 5, M okE $ BS CERT
BT EDEE L,

b) K «MkE, BRCERRT LR DEARSEEE Co TOBHE, HkAEksr 2 L OM2H

. BIYHT Lithby, BARKLELTAY,

c) EERLYUBMT S, B, +—te T4 o Z%BETLED, X, 272 tv—vrrvf
bo PIAH A2 + F—ARIOBBBEBCAF L b —rroru LT, TOLYBIRT AHEERA
<CHLN T D,

d) WeBksr 2NOBRBERXBMNL LT, FY2RRE—F 47 a4 AR VRWIEE -
HAKREEB YRR T AT L EL LN S, TOM, CHhAREFHEORSTRY LATAEEGS
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CanADS

PaCIFIC oCEaN

APPROX .
REACH LOCATION TURNING POINT LENGTH
{Nautical
Hiles )
1 "Beautort Shelt 70ON 1319% ~ 709N 1369W 104
2 Mackenzle Bay 709N 1360% - 7090 1400 82
3 Oemarcation Point 70°N 140%% - JOON 43'N 145%% 109
4 Alaska Horth Slope 70-_.°N 437N 1450 ~ 719447N 136930'N 238
5 Arctic Ocean East “TIO44'N 156930'N - 70°39'N 162°% 17
[ Arctic Ocesn West 70939'N 162°W - 699N 1670W 140
7 Chukenl Sea 659N 167°W ~ 62920°N 1670 am 3
[ Kotzebue 68920'N 1679 47'W - 679N 168°20°'W es
] Bering Stralt 670N 168920 ~ 639N 165OW 17
;0 St. Laverence Isiand 659N 1699% = 620N 1769%W 262
1" Bering Sea 62ON 1765 - 359N 175°9€ 508
12 Aleutian Islands 550N 1759€ ~ 52930°'N 172930'E 174
13 Paclflc Ocesn 52030'N 172930'E - 329N 1359F 2034

TOTAL MAUTICAL MILES

4018

$3.2.1 FBEHE & MK XMHE

#£3.2.1 X&R%H

®E ik 4
153 '
Kb 3E i 6 ke/cm?
BEK 15 kg/cm?
LEXK 0.9
K E
SEK 0.9
MR- ARKR %£3.2.2a- %%
Ridge Profile ®322 %%
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10 262 10 - 1.1 F x [1.0 F 10
11 505 7{10. 0| 1.2 F % - - -
12 174 0
13 2,034 o0
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5 B
Level Ice “Rldge
snem |  EM |emx|xn o |xm 1ExE) (mEo s | 1ExE) [soumr
w | o TS| [TEEEO R e ord R0 Canm)
1 104] 10 - 1. 3 F " (1.2 3 10
2 82| 10 - 1. 4 F 7 1.2 F 20
‘3 109|110 -~ 1. 6 F * [1.2f F 15
4 236| 10| - L1t F | [, 2 F 10
5 127 10| - 1.1 F & |12 F 20
6 140| 10 - 1.7 ‘F x.]1. 2 F- 10
1 a3 10| -1 1.5 F |« |12 F 20
8 85| 10 - 1, F ' 7 (1.2 F 10
9 117] 10 - 1.3 F' |.&% {1.0 " F ‘10
10 26210 - 1. F % |1.0 F 10
11 508| -7/10.0] 1.0 F x - - -
12 174 -0
13 |2,.034 0
#£3.2.2f [XHA - BHIKR
6 A)
Level lce Ridge
e e I B ] e ]
(NH) 2o (w [C}] (m) Camm)
1 104f t0} - 1.1 F n 1.2 F 10
2 82 10 - 1. 3 F mo[1.2] F 20
3 ‘109 10 - 1.5 F m |12 F 15
4 238 10 - 1.8 Meno | m 1.2 M 10
5 127 10 - 1.1 F no|1 2 F 20
6 140) 10 - 1. 6 F n 12 F 10
7 43 7({10. 0| 1.0 F ] - - -
8 85 5| 5.0f{ 1,0 F n - - -
2 117] 7{10.0] 0.8 F n - - -
10 262 4| s.0f 0.7 F n - - -
11 505 0
12 174 o
13 |2, 034 0
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MREM EM  (®ex kg p 38 PEXK() [MABO | Sail 1EEXK(F) [ shm
' $4x orBERM) (WA |Height | orB KM
() Cr1e)] w (n) (m) Cmnn)
1. 104 5| 5, 0{ 0.7 F n - - -
2 82 5| 5.0 1,0 F  d - - -
3 109 5 5, 0}1. 3 F " - - -
4 236 10 - [1. 75 Meno n (1.2 M 10
5 127] to - |1, 75] Mtsnio) | SR M 20.
8 140 7(10.0]1. 4 F n - - -
1 43 0
8 85 ]
9 117 ]
10 "262 0
11 505 0
12 174 0
13 2. 034 0
#3.2.2h XA - ARKR
(8 R) .
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[3:124.] IBH | ERx (kxR xR 1K) |UBD | Satl 18XK(F) | HRsRE
$4X orBEKM) | W | Height [ orB FEXK(N)
() 10| (m) (m) (] Cfanm)
1 104 0
2 82 0
3 109 0
4 2386 10 - 1. 65 MG/ | om 1. 2 M 5
5 127f 10 - |11 F no[1, 2 F 20
6 140 5 5. 01,1 F . - - -
7 43 0
8 851 -0
] 1117 0
10 262 0
BB 505 0
12 1174 0
13 2, 034 0
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(9 A)
Level Ice ‘fildge
MBEM EM  (BREX | X8 Xz §ERF) | IMBOD | Satl 1EX(F) | s
¥4 or@ERM) (WM | Height | or @ EXK(N)
) Cnol ) ) ¢ )
1 104 0
2 82 o]
3 109 0 )
4 236 S 5. 0 2.0 Ms/710) " - - -
5 127 5 2,0 Moy | m - - -
] 140 0
1 43 ]
] 85 0
9 111 0
10 262 0
i1 505 0
12 174 0
13 |2, 034 0
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MARM BN [BEX | K% P4 1K) [mEo [sann E2IGEETET T
(NM) { 710) ”("nf m) rREAW AR ”!:::')'t ordHHW ( J/NM )
1 104] 10 - 0.2 F ¥ 0.8 F 5
2 2] 10 - 0.3 F % |o. 8 F 5
3 109 10 - 0.4 F % (0.8 F 10
4 236] 10 - 1. 2] Mene | & [o.8 M 5
5 1271 to - |06 3 F % |0.8 F 16
6 140} 10 - 0.3 F | & |o.8 F 5
7 43| 10 - 0. 2 F % |o.8 F 10
8 85 0
] 117 0
10 262 0
11 505 "0
12 174 0
19 2, 034 0
#3.2.2k XHF - ARIKR
SNSRY P
Level Ice ‘Ridge
GREM BN | ERE | X Y. | 1K) |MBO [Sel) LK) | X
$4X or& EXKM) [ B | Helght | orBEEK(N)
o) Cno| @ m (05} (@)
1 104 10 - 0. 4 F x |o.09 F 10
2 82| 10 - 0.5 F x [o.9f F 15
3 109 10 - 0.6{ F % |09 F 10
4 236| 10 - 1.6| Mano | % |o. 9 M 8
5 127 10 - 0.8 F x |09 F 20
5 140 10 - 0.5 F x |09 F 10
7 43] 10 - 0.3 F % jo0.7 F 10
8 85| 10 - 0. 3 F x |o.7 F 5
9 117 1o - 0.2 F % (0.7 F 5
10 262) 10 - 0.2 F % lo. 7 F 5
11 506 4| s.0f 0.2 F ] -
12 174 0
13 |2, 034 0
#£3.2.21 XA - BAIKE
(12m
Level ice "Ridge
s I e I W T R
(NM) (710 (m) (m) (m) (@)
1 104 10 - 0.6 F # [1.0 F 10
2 g2| 10 - 0. 1 F x |10 F 20
3 1togf| 10 - 0. 8 F % |1.0 F 10
4 236 10 - 1.0 F N 1. 0 F 10
5 127 10 - 0.9 F % [1.0 F 20
8 140] 10 - 0.9 F * j1.0 F 10
7 43| 10 - 0.6 F w |o0.8 F 10
8 85| 10 - 0.6 F % |o0.8 F 5
9 117 10 - .5 F ¥ {o.8 F 5
10 262| 10 -~ 0. 4 F % . B F 5
1 505 7(10. 0 . 4 F x - - -
12 174] o
13 |2, 034 0
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HTLEMBR TR tOBFBREY VL . v—v - YEIEBR I URDYE, EREEXEL 22217, He
MELBOTCDKERORZEIN2{ELA L LEMBET R F R L HORMET 2,
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ME (KNOTS)

Iifi;l—'—i/n‘.dﬂ‘fB

£3.2.17a

FGER RO T 2 =6k
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18 20

FME (KNOTS)

T RARASR (—=&M)
25
1 200x103
20 r
NOR, W
. 162, 000511 ;' 1 150
sk - - Open Walter : .
4 &=
: e o
A3 % : -
' 100 3
1 4 ﬁ
o |- E e
xoun LIRAKE 7KNDTS :
]
§ ko S ] E 130
|
|
E Reach No.
) ]
0 13 Lrebeoci-e-q 10 190878151 4 [3RII g
4000 3000 2000 1000 0
DISTANCE (N, M, )
H3.2.16b EEROHESE MBS
R 20x108 . . : . . . l T 8
I .
.Z M )
2 . : Jom AL £ TINOTS |
N 15 . * : Blf Ak TGN -
bt .
F -
& 10 TARARR
¢ THEAHR 98
A
. n x i
5 | - . S i
\msEans \ ErERAR
0L 1 1 1 1 1 I I i B




CARGOMAR (LT/MONTH)

oz b (8/LT)

500xI0°

[ T T T T T T T T T N
mm¢mmma:7xuorsj
200 | . 1
% ! Eh A PR E
300 - ' '
A ARR 1
-9R
200 1 Akt i
100 } ™ e
ol mAGLHR
2R
oL 1 1 i i 3 1 1 ] | u
4 6 8 10 12 |4 16 18 20
PINE (KNOTS)
3.2.17b Cargo kificxl+ o ERER
80 [ T T T T T F T | T N
\ 10 | [$ﬂ¢MmME:TKNOTS 1
60 |- \ * 1 AR ATIRE J
\\ 2A s
50 | ]
\\
\\
a0 [ 4
AR X
. BB HR
30 ¢ 4
20F ) T et x )
AR
]0 L 1 1 L 1 1 | 1 1 - .

4 6 8 10 12 14 16 18 20
SR K (KNOTS)
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QiR B

U T TS

£z (B/LT)

rya;v—v. It NB

(—%8H) R
)
AR
_ F0lb
xR g IS I
50 1% 28 8 |51313j3 FAEERR
73x10*($)
. P
'.' P ’/' ,f:’:"/’
‘ »”~ ’ _4"’4:1:”
a5 (%) 3l [ARBEE e T
58 X% 104(5)
3.2.18 4EMLEHEAER
r T T T T T T A
Q | A
T TRBABR
80 \\ :
\
\
! FOB B 285(8/t )
70 ; .
FOIL 237, 5(8/1)
60 C T ]
e §
30 | FOBIEL90($/1) 4
40 x: EmsxponE Kibrbpnd :wors |
L -l ] i i ) [l J
q 6 3] 10 12 14
19K (KNOTS)

3219 FEHRBFLEXETAICHTLF.0. EHoER
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T T T T T T '|
a0 | J
2 [z ]
~
N
“! 80r 4
< QA ERERAR
v bl
n
W .
£ 0L |
KighBIBENGE ¢ SKHOTS
60 |- .
50 . « 4
svots [/
a0 .
XTI ERATHNE
L, I _ I t o 1 L i
4 6 8 10 12 [
SR (KHOTS)
3.2.20 PHEAE S KX R PR AdERTREEES
?0 |" Rl T T
&l sol 0 ERELHR Open Wtar 1338 : 150075 |
S
w 50 |
]
£
s .
[ 40 F ———— 5
30 F
20 & L L L
B 5 10 ) 5
FiavvevitfBczan | KRBRIRILE (KNOTS)

F13.2.21 ®X= R ICHFT 2KEFHREEOESE
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EMMZo A (8L T

Ylal-ia UHNB (~2EH)

100 - — T :
EL BR TR PR //////D

50

\

10 15 20
KEROMNE
—_}_.___.

BF3.2.22 #tox KT AKEROER
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3.3 KEBHORGK EOEBE

AR &0 SWRR L DKLV BRY IR LCEML, TRTIEHk - TRERO L 5 RS
BEL T+ ARt 23w, UL Cs a8 5,

@ kM

@ (R, EHK)

@ HIEAZFEREANE

@ % o

FEEOMEAI DWW TR RS,
() kIEALT

KBREMITT DL Y -T2, KR koM, koB2, KERORE I LEES) 2 ZHLTHE
ERET H T L8, FBORLRGTR CEFIHIC B RT3 2 DHEBOE B K RIFHOAFTER
ARTHZ, TOLSARFEHRIZ, BEHEMC L URLBLEELXFIB LAV E— vy v 7%ER
LTHERBCRENITIDNR D EZAONEM, AP LETRIDCKREBROLEDD~ Y 75—
NERBER, FARRBEERFv—y—S0FfHC L 2 AFFEORELNLBEB LSS, TERkAH
Lr3RE S MBREC KW TRERTHEETH VR L B OBV RUNEFELRLECH B,

(2) ST

HBEROTBRAMTR4 7 230C~35T, RLBNBSICR <1 F 255 Cie bl B0
Pk x®R, BEERBEEO_Hl, THBOBEIC LD 2 ) » 75 ENEFHOEKES - B2
Brhr, Erowy, RETCORRFELHRT 5 odic, RREROHSEEBO Y =21k, BEML
kDD LENRED T,

(3) HOERAY7r FRARRIRE

HEE LW S EAA S H L Bich, »0FE, BR, BE LW I KLV ARREOTRTOLEELE N
SENHZFMEOHAMERTE LT, BEEXHEHOA L, B4 — v 2RI o0 T+ RN E
Th D,

BHOBEC DV TREAA & LTEBY 4 Feifbhas, Sk sEc on tli-BEoknth
KEHEIREL 5 & SR EEAUBTE S, I —OBEEREC L UERL UOBBEALEL L -5 E,
HAEROBIEL AR ER L U FHEo o, HGRHECHLTHTALRERSLETCHES, 20k 3
REARETRALD, SREHEGMICSHWULAEFREORRG $AFELMETH 5, HERCETRE
RBSREEORSD, BEBORELART s BEOERIETFEREELLbOLRELL, Ok .
OHEBHEXFALL( Al A v=rsy t vRF4) BEOERLELETEH 3,

9 * oM

FBRICE T 5 BMOBHCOWTR, HEQLZAERTCREBERNBKB MHL], TLe®] @
RPLIL CRRBRAL DR/ V- 0HZ Linied, ZBoBMickrs, +HyiBgexiTn7—
FORR, FHAQCIREITS BALLbOEEL bR S, BB ICENEREODNMEITS
TERTERERG Y . L v——ORBLLETH D,
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4. KA v ) - XF X b

4.1 F L H =

LMOKPER, & UUKEORBIEL doTHNE, XPERR, BECHAL, bk
T MBENTFRPETH T 2L X 3, LhL, ks va—REO X Sic, TOBEECRA»S, &
WRGETIT R RAI LB WES IR, BEREKERERT 2RKEBOERNRENWT LT EER,
EXRDOHKPN = 2O PHELERTZZ LRELN,

FPEERES, MBI RIS BAM AR BEBESINCFEIREZ ORIV ETHE, ks v 1—5B
Bk it XE T HEEFD, NEEAATARAT EOREBOBHNZNEA S S —5 0o,
B +BRCHAEFREEE 2, Fo— LW ARERTORSYRETAI LB LTS,

b IV, EKREMTT 2 RBHOEELYBTRERAC ki, #5243 ZOoREMERM
BRc L -~ THONIBAEER, Bk 2bOBERTVS, SEEALAZHNKRC LU, Bks v
—REIOKPHEOKBEYR/LNCT I IRTELLEBDNRS,

FRETT - L RENERBRERR, EEEMRERCHERINTVIOT, T TREO|ELR DT
LT,

4.2 HHERMF

HERR, 2T, 2R3 v8fio -5 v 7ORMUTHY, REOBLHE L C, KEERHK 00T R
B sl5CBELE,, FoRsRSEERCONTHEDLOTRE W, 3MOF o5, Forx
T, TORSBE, BEHHr=02mCHLT, EFCRr=06miA2I5CHBELTHHELA, &
MR RAE FOBRRIC L5,

BEEMEEYELLLC, BHA(M.NO.B-003) OEESEHESEYEL1IcTET,

RERRIC DWTR, BROoWMREBE L L, EEFETLARIRU—ELL, KEREERT 248ER
Bic kY, vI—X5F2 FONBEEREI LI EREL L, Cod, flid, KRB L/B )
— ZTRBEY—T L LTREXELRARY, FKPOV I —XT A ERSDLRT B,

F+4.1 HEGRETEH

MODEL NO. tpplm)  B(m) d(m} ¢’ ¢! P(n’) * staf)e 1gta)x
B-003 51000 0.7222 0.2778 0¢748 0.752 0.7526 L5 R16 01051
B-004 6.400 0.7222 0.2778 0.802 0.806 1.0320 6.946° 0.057
B-005 3.750 0.7222 0.2778 0.666 0.669 0.503 3.67 0.039
B-0M 5.000 0.7222 0.2778 0.732 0.760 0.7367 5.139 0.045
8-012 5.000 0.6250 0.2778 0.747 0.752 0.6507 4.81 0.050
B-013 5.000 0.8333 0.2778 0.747 0.750 0.8672 5.628 0.051
B-014 5.000 0.7222 0.2778 0.713 0.752 0.75849 5.262 0.193
6-019 5.000 0.7é22 0.2778 0.744". 0.747 0.7482 5.193 0.041
0-020 5.000 0.7222 0.2778 0.749 0.753 0.7535% 5.268 0.058
B-021 5.000 0.7222 0.2778 0.761 0.765 0.7657 5.246 0,085
B-022 5.0‘00 0?7222 0.2778 0.773 0.777 0.7781 5.301 0.115
B-030 5.000 0.7222 0.2778 0.7437 5.262 0.033
B-031 5.000 0.7222 0.2778 0.7487 5.250 . 0.017

# ; naked * 5 with all appendages
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AP , P

F4.1

43 L/ByUy-—-Xx

L/Bv Y —xitMNO.B-003, B-004, BUFB-00SD3#EYAHNE, ZOv Y —xTH, BIE
L, REBESRARBEEEATEL LT, BEPTHEORIOHRELEEL, BREUHKER,
ThEh, v 8ixs,

WL EEANK, Froude Al HET 2R MBRES KR E Y, MoX, KE, BWEIKOiIFE
B, AN gzl Eiehs, LoL, ThbOkPERCEETESE, BHMTRWOT, Froude
ARGt - THIBIEERRTT o Th, HEMNAT Vv VX7 2 t TR WED, HiELENE LY,

T LT, BEFETHEOMEBIC I, A—fETT, XPEABYOL ST S CREY BN TRE
ZITS T Lt L, KEREL oRic@ kBIEY, BEFHIMELTHNRE, KA EH R BUL 5 ipkPeT
MOMRIC L > TELANWETEH S, X, KEBEOERNS L ELTH, Th, 7-ovBENTLO
THIWL, kPEHR, RELTHOMMMCEFIL THETIETH %,

BRI YE4 2, 43R0 4 4 GRT, KETHRGERTIHORM L KEoIEHc FIL T, kPEHR
REML, REFTHOBRICRAC BB, KBHELOSBEROEMCIZ Y AT 5, LEHE
Ik REER OEMCERT 5 2 L0 Hl5, —, SHEMNETE, RPERR, HHRTTRO N LA
29, FLWERMS, B, REEKkR, Bkl Lo T HOERS MR ERNRETH I S0k %
T LA o, KRN, IRETFTHORINSHEYBLTCRELEC TS, FERTR, REFTE
ORIOEML, MEC 40 ETHHLELDH, W Bekightr, Blogn T2 588555 3,

FRPESEITERAS, ST RENETRRCIE DA A EHKA 2, Fo~sRi~NG ERAL TS DBERSEmML, K
BOUEETRE-Td, 742 A 2OREFENENT S L HCHLETROB T LRAT, CoL5X
EETOREPITHOTRIE, Mok, $85, KRZ L - THRIBH, Xy ) —-XOBPSER, KB 025
LEBELELbND,
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Vy = 0.2 /s

Lparalle]

e —— ——

: length of parallel body "

pu—

e — it

| 1 1 I

YV, = 0.5 nys

Lparal]el

_———— ——

0,3 0.4
LparalleI/LM

4.2

: length of parallel body

5
Ly m

0.3 0.4
1'nar‘al]e‘l“'rtl

4.3
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ice thickness o ’ /
™ h = ZBB\/ - /

dR/AL , Kg/m

— 1 1 1 1 1 ]

12

H44

4.4 B/dYVY-X

B, kB d v — i, RERVEARE—TELTUREELELZLM. NO.B-012 RIFB—013
bird, #-TCTHBRBIBr Y—2ToHY, XL B I—xTbd3,

BEFTHERATLRKRARICOWTR, FEXPOEH R, VEHRE, C,, Co2HHM, hEX
BLLT, By

R=(Cy+C,V?) Bh
TROTIENTES, Bit, RESTHENB,, B ORBROKTHELLR,, R, ¢ ThHhiZ
Rl/Rz""Bl/Bz
EBT biCins,

TREMOTFBRA P OERBEBERYR 4.5 CFRT, X, $kBCHEKE L ASHEYRL 6 CRT,
IROOBBBERNLHLAT LS, BORETTHEETIHKS v 1 —HBEIKS - TR, Kb EHR
MBI ALV, Foks v h—RBTR, BAHKEN D OKFERZEL 5 BHSICRERTIRERETE
TaZ s, {HL, BECRERINERXREKEC Y ~TELRED I LHTFHEENS,

&, KPEFCH L TRAEKBAZOERR TR LAE, B/ dokPcicigsttsrbicn
CNBOAS A~ SRS REREIE Y ) — 257 2 b 5 BBEA B, '
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4 r ’ 6
M.B-012 ’ M.B-012
______ M.B-013 / ‘ ———- M,B-013
’
h(nun)/cr:,(kPaJ: L 5T h(mm]/d'f(kPa]= 28/25
' 28/28 -
KN o e
%4 f
Lr o
~
o
o 2
> 2
o éa_
- =T
c 2o
nl -
w
e
1 L
o ] I 1 1 t ! )
-0 0.2 0.4 0.6 0 1 1 L L /
MODEL SPEED, VM. /s 0 0.04 0.08
FROUDE NUMBER, Fn
Bl 4.5 Bl4.6

4.5 midship ¥U—-X
midship v J—XBKFPEFIZ AT 5 HEPITHO side flare OFEOEFEHI LT side
flare v J —X ¢, BERBORKFOEECRETHEGEOEEYH <X rise of floor ¥Y—x¢&

hbks,

451 side flare ¥V -X

side flare RAEFCE W T beset RELL OB, KFESERCHDEIOL LT BkBSBLC
LAFEEANTWE, Bkt RET LMK S v H—TH side flare O¥Rid beset EBEHRLKWE
ERCET AR OWTREKk s B EEREEL bhusd, KPEFCHTIERC O TREMEN
frERASRA N,

side flare vV —=iEwall sided O ( M,NO.B-003) £8°Dside flare ¥ i}k
M.NO.B-011 b5,

HREERYE 4 7R, side flare RKPEFKCBLTRENCHT A EHMELHME 52
RBEEHL, ZOLDRHNPERIR, wall sided $EUCHL TAE 5, Bk ok
FENTHELABESCRYERO T LAND, BCLOERNEKT 5, Li:Lside flare ¥FT2
B, FokERoBikofED & LTHABROBHIENMICELZY, wall sided fBlIc B5N
ok S TrIERIRSEE I ( RS ) . KPEROREEIREST, BEHEERIZ, wall sided 45
DAL, BELVARMELTTR T X, BokBOoXXRBEe, HEFTHOEWSS, KREH
HAOEMEYHL BN TE S,
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EEROKBTRKBAC R« RERC L ORESEEL, 20X 3 kBARMTT 2B jntkic
umtu©*$ﬁﬁm<ﬂhﬁ550CG;ﬁt&mTTMWMIstiﬂﬂfﬁ*@ﬂﬁﬁEﬁmm
KTHBELHHU, —F, side flare TOMETR IO L SATTERNDA L, BBICHEV KD T
HEPEBETIIENTES, Z0L5A8E25, side flare RRED W—EKIET OEH A
wall sided BB HLTELHMLTY, B2 EENTRRTHLEEL 5,

X, BXOP v wall sided BETRHBATCORE~ORKL O LFOTEEMENE), BRTH
Bo beset MHPL, KMEERETH, side flare EETHIILRESE TR,

4 .
RESISTANCE TEST IN LEVEL ICE
M.NO.B-011 ICE THICKNESS, h/
L ) FLEXURAL STRENGTH, O,=
- M.NO.8-003 23 nm / 24 kPa f
3 -
s
[~
o
[~
o
mrx
=
Wk
0 1 1 { i ]
) 0.04 0.08

FROUDE NUMBER, F_

B4.7
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4.5.2 rise of floor ¥V -X

Bokin x BRI S ¥ H—BHCRPES—ETHY, BkS v A—C BT & PEY L - HEt
EL o TWNE, CORD, BERNTHREBLER LARKFORESTCORRR, BkiteRarURond
DEX>TWE, BERTORKK OERIC, MEGENEOL STMREYET 12 BLOKREY Y
—XT&H %5,

rise of floor v ) — AR PECHE (M. NO.B-003) &, BHYEHCAELTEORELY
WMELT, HESRLMFE M.NO.B-014 675, M.NO.B-014 Re<HESTIOT, BE
OB Inuid €I,

MERCE VA AL BKR OEBOBIEEY 4. 87T,

FET, RABERITHEETE0KS v A— TR, REBCEDRAALEFKER, kEoZEhic#
EmEOERNEESOFECERBC L » TPERCEE, b L REETHREBET 2, BRI
Ehid, BRBORABGCELTSSh, RS oSELHEAT S, HEBOKK OMER, BHEKED
KEPEOFELE & 55, KPEFAEMNIR, SoSHOMAL L sT, FA R L AZPFL4 R
F2rRBEEXL, MRFRCEEDELETE3BELA S,

M.NO.B-014 ORESER 5° ThH 24, REBTORKAONE, BLec IOoBEORESET
SOV EPTHLH A HD, BL, kR ORES»LOF LCRE 4 9IZRT I 5w bilge ra-
dius OEELEHE,

A, BROBEFTBYAETAHETR, HEFAETHRES»OZ ELERKES, BRELKRKAE
LT, EEEKGEAYBAIt B850 ERNLETH B,

\ hs0.5 m, Vs<5 ki3 /

T K //?
(RN
] L Y o " 1

AP P

—-—-— M.B-003(FLAT BOTTOM)
_______ M.B-014{RiSE OF FLOOR)

\_  h~2.0m, Vs<5 kts /

Lo A/
\ ‘\\ . \ '
1 1 1 |‘\ ﬂ | 1 \ L 1

AP P
. /region of rising-up of
broken ice pieces

\.  h~2.0m, Vs~10 kts /
N < ™ =
. \ W
N ‘7 N \‘\\ f
A\Is P NS T VIR II"P

(4.8 Frokkh 0F HGHE
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RISE-UP OF BROKEN ICE

l CiL. rise-up zonl

\. c.g.
\ -

\ | \ |
\' —

SMALL BILGE CIRCLE

rise-up zone \

LARGE BILGE CIRCLE

B4.9

4,6 MEEHIU-X

BOKHRIC & - T, HEBOBROSZENTEELHEOTLRES ETHAW, BEEIbU OKEORS
RstemfI T, BEOELLHN, HYFTORADEICOLVWEETRET ML, A3z
% entrance angle ®° stem angle P Th<, MY COESE L ARBT(LARES LS,

HEY ) — XK stem angle EMICAHEL, 15°E LAEM,NO.B-019 R A — 35D M.
NO.B-0200:60 %, v =21, REBRLYEDZRIBF L RHC TS 8 ) — X TRE,
FHREMOHKAR LA UBEORT 2 EAML Y, KPEAOHEMATHELTTS Z LRETTAN, 2
TI—YRETREALIOCFT ISR, BRESCORKAY— YR, BECHKBLBHROLOE RN
UEE T3,

MREROKTEAFIERZE 4 11 E5xT,

ICE THICKNESS 21 mm

COMPLEX BOW ORDINARY ICEBREAKER BOW SPOON  BOW

[ 4.10
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5.0 /

—-—-— M.NO.B-0T9 S,
e e M.NO.B-020 /

103R/ng
\
N\
AS
A\

7
1.0+ ! T =" 59 kPa

Fn

411 HEERoky

stem angle R¥KMORBF L HC I o TEFBRE L, 20°MBSTHRKXFPOMIELS,
ridge ABRFOMECHREREHECOE» O L EMNTAF LEFLLAL, SMALRERU, stem
angle 15°TRBFICHL TEANKEL, BEEBLRE L k- TEEAMEBCRIT 2EERHE 5,

AT—VRER, BEBTORKAOTEDAEL, BEF~ORKFOEUALD LRV, MIEREE
LT BH, KHERRFENMCRE N, X, Bk 19— v kP T 2 MB0ERNMETH,
SRR, HHKIM, KETT, BHAENFECKPEROPTVIEHREYREIL 5 552 TR L
T3, BOBEPHFRL2ETIHRETCR, 2 - vAsERopARIREEN B,
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4.7 Cs U-—-X
kebibEns, MEBORFMHTREETLAFCREBAWETIHE, 7o— AL EBRETTH 5 HHE
BCell ODWT LB LTI HERD B,
Cas/ ) — X naked OFBHEEN 0761 ©M.NO.B-021 BT 0773OM.NO.B-0225k 5,
MEEHEOKPER T H4. 12 CRT, FHABEROBRCECDONEILRECFETy ) — 27
AP EFTILBREASH, TOMBFOESSSINTHAZEREETCEREY, Bo LT, HHERK
ownwth, kP ERLSTHEABEET S L Bbhs,

ar
M.NQ.B-021
———— M.N0.B-022
e
e
ICE THICKNESS Ve
= Ve
h = 28 mm y

3
2
o
.2+
Lad
2
=
[Fe]
2
<L,
o
"
g ’

"

0 1 ] t Il 1 ) i

0 0.2 0.4 0.6

Y m/ s
E4.12
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48 £ O fh

4.8.1 FokfoiEin

TERA 10,10 RIEWHKT ( broken ice floe ) XHTTaE0IC, BT OXF oM,
KSR EALFELIIWED, ikPoEHOFXEE LS, HKPOEROHIFIXE4. 1 3 TR
D

RORELC LU, BEIDUOKFREDTEWEBECDE - T, HEHACESHTHEL, NEES
DHORETHEHT 35S L2355, FRORBICI S hREEE, TkBEOH, BEickitakED
BT L - T8RED, HEPHEBRC L - TIESFZRE, CoL5n, HkPoERcREE?2

SOEMENTFHET BEHRH 5,
B[ - ARCTIC TANKER MODEL
RESISTANCE TEST IN BROKEN ICE FLOE P
Fay
o [ ICE THICKNESS
. -, 28mm
= higher resistarnce cond.
‘Iﬂ AE lower # #
() fa
] -
O P ////// -
s // o~
l'F) = /)/ /",
) - -7
" -
. 0 /ﬂ/ " / . 1
0 4 VM, mis -8
[4.13

482 EHED

. KT EEDOFMERIEL ZPHBEOSTRBLL R VBEHEL, LOLDHIE Y FMET 2 L80H 5,
LaL, ERZBTELLHUT ORI VERTHY, EHZHIYOL SRR 0TH 2
DpMEL %, B4.14, 4.15, 4. 161C5RFT L 5, low pass filter @ cutoff frequency
2k -, EHNERRERNTO RIS,
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1

M

©,

TIME

HISTORY

OF RESISTARCE

AVERAGE TINE

H

Il.ﬂﬂB|SCC

ExP. Ma. = 232839
5 T— | 1 i T | T 1
h =353 [ mm ] HEAM = 35,96 [ M )
| ¥mo= 3.112 [ s ) ET.0, = 13.24 [ M)

13, 3 t 1 I L ] i
7 BE. D [ SEC ) LEG . @
BJ4.14
TIME HISTORY OF RESISTANCE
EXF., Mo, = 8233%
23 . T T = ¥ T T T )
h =353 far_ ] HEAM = 35.98 [ M ]
| ¥m o= @, 12 [ s ] ST.D. = 13.29 [ 1)

AVYERRALE TINE
H

lJ.SDGISEC

1 I 1 L )
2. e (L SEC ] BB

4.15
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TIME HISTORY OF RESISTANCE
O EXP. Mo, = BEE3Y
208, @ T T g T 1 T T T ]
o= 35.3 [ mm ] MEARM = 3%.95 [ H |
ka s @012 [ ess % : ET.0. = 13.24 0T M ) |
[WdF | ‘ -
20, o- : ]
.WS“V“__fllw:fﬁ
RYERRGE TINE t
—
7.800 SEC :
-40. G 1 | ! | | 1 1 1 |
]| ’ RIS [ SEC )] = |

F4.16

483 AFAIMRUIALZ7O0TH

KPOMETHIIKAOIaASTHANOMAZCIY, 252}, PAZOEERLEN, BSOS
iRE kA EOERE, AV Rmilling BRERAEX L AZERBDY, FA1x« tAzELTHALA
T3,

FoXSRECHR - TOKEALRE T 3888k, PAZHEERFARIL2OLIRNEBHHALRT,
A5 A PEBRICHBISL Ay — vhRbhE, ThEE417, 418EFT, T o7 HEFTOKFOR
R BRTERVWHALD, PV 2RSSR OERFEICE o T, P4 R+ 252 F EFTIRE
OREXMDEMNTES,
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50.0¢ T

|
(%) | M.S.NO. BOO3 SELF PROPULSION TEST

V= 0423 m/s CENTER PROPELLER
40.0 h =230 mm | .

30.0

20.0 i

0.0

24|

50 _ 100

0
THRUST kg

BJ4.17

50.0 ,
(%) | MSNO.BOO3 ~  SELF PROPULSION TEST
Vi = 0.423 m/s CENTER PROPELLER
200 - =23.0mm 4 |
30.0 - |
2359 |, 8
20.0 ]
0.0} . i
399
L&l
0 0.2 Q21 oot
=20 0 2.0 4.0

TORQUE kg.m

EJ4.18
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484 WBEY)Y-X

RBHROZALHKFHAEC RETRRICOWTR, SFROFRBEL Lst, RBHORMEC Y »T,
Bk O o S MAOEBNRED L Sic o R Licod, £HRBRv 1—XTH 2,

PRI — xR, BEEEM.NO.B-030L, Thd~— i fAREIEHME LA M. NO.B-031 o
BhxA,

FiEkFPOAMEBREROLB T E4.19, 4.20 BTUF4.21 15T,

KEARY (14 m 26 ) SBEICRREBEEOMR A T, kPigiERm T 58, k20
T HIC LT, WMEOHIHR & oV HE O & AT HKFIERSEIT 5, Fo2>EH~O
Bk HARSM,NO,B-031 2, M.NO,B-30iclLTHE W,

S£TOKE, KE, FERICHE - T, BUHMCENTHREYRDD IR, R UEREE BbhL,

15 ~ SELF-PROPULSION TEST IN LEVEL ICE e ——
-
- -
——— M.ND.B-030 -
——— M.NO.B-031
ICE THICKNESS
(%] -
& 10F h = 28 mm Y
=z
v
5
= h =21 mm
—
(=)
-
Lat
=
[F'
(=]
§ 5= //
= h =14 rm Y
=
0 i L 1 1 L 1 /|
0 0.2 0.4 0.6
VM’ m/'s
B44.19
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THRUST, T, kg

TORQUE, Q, kg-m

10

wh

0.2 7

0.1

SELF-PROPULSION TEST IN LEVEL ICE

H.N0.B-030
———  M.NO.B-O31

ICE THICKNESS -
h =28 mm

" SELF-PROPULSION TEST IN LEVEL ICE

M.NO.B-030
— — M.NO.B-031

ICE THICKNESS
h = 28 mm
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5 & B © & B

HE, sEMIEbR-ZINETORRBERLRELRLLN, B0 IR ELBREL LTRIES B
T EUTOIShboREFeNE,
1) #pEIpaE

(a) RREE )

SEOY ) — B AR TP I B &I E RN, HHE IR+ L RN K
PEZGFEKDEENSELTHHE, 260 L URBANC KD BN TR LA EAE R ST 2 855
WKBRARRORRLS O THEEARETH S, COBER 7o 2 SHME I Uy 27 AORTOM
FLEErffFLd - THY, BECRUVESENRETIETCH 20T, SEEBRT s HR REL
i,

(b} BEHEENBERV 2T A

Wh@a, PAATA—VAVY P VRAFALLTRIPAS Y TROG 43S A VY PV g VYV RF
LAMEDHTT TRBAZIRTWESY, TOI3TBRERERBEC X UKL ETE 5TT4E
HRELLEUREIR TS, BILRHKS v 1—D L SR KERTOTF—SRITVOT, BHv AT LD
ERFML LB TORERLEFET 58 27 cORRHFREZ IS,

(2) ARRSREE R O
{a) METEORE

ABETIRO & ST RBEBKRICHT 5 REDKFHAOREC BIRR L LTEYE FESTWRETHU,
CRRKBROMMEI I BT EbH B4, TR HCEH, HEF— 280N e BEHTS 2 L5E
WEBbhan, BECMANHAT TANS OILERMITEER, CANADA DOMEHOKIGORIAK
BOKBEFTERBRNRT 0 . 2 FHED -0 E0HERE L AE TR TWEW, # - TEERTO
HERHERECThLEE, RT3 kKETORRORITHRBLRETS 3,

BEUKFELAR INELBOBERT, TEHERKBNERCT I T L TE 5, Lt THKS
TLbH” ok s ERROBRS AW BR IR,

(b} il « FELHOME

BE ECOWTREBABRNE L, KFREBSOMRNELSBBETH 5, S COVTRRET
B, #ECREROEE - 17 - METRICHRU LOERN LB LA 5, RABRTELERFACON
TRIBE, WTFRLOREFRcRW TR ZR2205 Y, —HicRk, TCEKBEATBICEAIR TV,
O, REBROBEEL/KELPLETNE I 00, BE Fy 2O0RECHPFENMERATEOLILE
U, TORKREBRER D, P LORERREOCHEM CHICTEETHR S 280 THID B <2 HBELH
BTHn, LT ELEOEMBHCRTE HZRNGKREB T2 LDORBRY 5L 2WEMTEE v 27
LB KIKFEEZRALEBC 7 — F Ry 2 T2 B ORBIENERy 2 7 a4 E X EH/LTEER
MAZMREEL, SDCHROBHTRILALESRBOLBLES S,

(3) #otEEtEE
(a) FA4RTA—A v BREE

Sl MBMEEOE CE AR BER Y A7 4 ORBRLERTOBRBER I—F « v I 2D L
LTRAYEANHBELORETH ), BHEEELSLTEBEY F2L08E, BSOS LETHY
HRES 1 FORBMCEFTLTRUS GNEBETH 5,

(b) BAEPE, HABE

HUABBRMRFKBCBT2HRBB AT sOBROLBEERD, TALLAHENMSNAT S G RBH
£ Uy BLWEBRRY SiTTT 2 EROBG M, HAREIZOWTR, TEO LS THR - BRAE
BT 2,
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(i) BB OB WO S
o HBEAZA 74—+ ORI
o HMERY¥ALANZA—YORE
o MEAEERORR
(i) BMIEIRO KB WOIED S5
o BEAT ., *7:— s0RBRXRAFEHE
(1) BEEAR
{a} =W 2aFs
) ERE L ThHMT  — A 2 BAKEY, £« SAMTHL0HOME L LTOR 5 v B3,
RFEHRS AR V—¥ 2 v/ AT AOEME, ANERIDCHABEL, MELORRTTILE
rdb D,
(o) SETTEEOHHT 7~ ¢t
KW, KBy v, SAVFFyARERBERTIOOELT
i) BFHTZ b
i) HEAVY DUTYR A RZ -~ > F T}
BH B, B ) RKELFUL LB LABEAL L, BERBTEOT W I E6KIERE LTS
NS a, WTFRLSTCHETEST RN TR IERTRIVY, SEORROLBICE -
THRERBEAREZWEOTEH 2,
Y 742t AT
WA IR FETH->TVAET + ~¥AHEEC PPAROBALLDR o TR, 74 X A7 RERORE
& FIEIT DT 2 HEFRSHETH S,
(= FHIEE
HProeREARKRE B 45000 SHP, XWHEA100000 SHPIC THEYTT » 2, LA L9k, A4t
B LEREENLUBHIRC BB LR ABER, RO v+ v AMB, 22/ 24
FYOREAR, REXAFOBREUBLSHKRAL, 703742 a2 ete, DEBARELFRET
L BdH 5,
(b ®WFRs» o3
BRCRT L RAER, TNUBROBRRIFR ORIV LEERLTWS, TOMERNET A
DL SHRRH T <X EEL LU THZET 5,
o KN LEENZGTENNOERTITE
(SERREH~— 2 THEEFHL TV 28, KEERABRTREESENO&M1RES5, )
o WMEEREHTHTORS L BEETIEEES L OKERCREET 2 EM E v—r OB, HEHR
& BE BRI BAIOT AL E,
o MWXEOEERWOMI, BT, Bt ol
FAEOTEMMUERTERW TR~ OTRSS 5,
{c) # 8
H $HAza) =4 FRETLMBAZER[E L LTEHEOMRILEIT ~ 288, By L . v—v/ o v i
T, ERHNOFGHERR - ZUTHIE, T AL XD T/ G v A7 o vERHT<ETH,
(@ #AEMBLEOPBEELFELG Y 27 4R, FHEBOFLHLET LOBEIORRE W LTRSS
R AR T 52 B05 5,
(@) HEHHBIE
() AR E LTOMBT A0 ¥ OB/ MLkET
(@ sk LfRthE b 7 0~ 5 R E OBEEOER IHE OHEE * # - TETHE S OFHRS FMER %
EnpBEThE L,
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{e} G

) BREEHIRO32 Vv vHRESESIXEROLDLETE B,

(0 FARE, fFEEE, TEE(FCRASTHORERIIGEE, BE . 7o 50H5RM ¥ F) ~
7, BEHAEAROF T 4 — Y AHBEMARE ) € oW THBHRN T2 C L ER2HIF3 LT
Beia,

(f) & & &

) BEET +— LA BHROEE, EH

(0 #RBFOBREABERE

TEDEHMABERLETH B,

(5) EATAEFEE
(a) EMETHEEH - FECHTHRE
ks vH—0k UEEBRAILESYFER TR I 510, KE - BROKETORLELEL SRty ¢ &

V- g YETAPHE T 22 ERY, 0 FRCRESBET Ao LIC LD, EfFENEOME

EEALLBEBETH 2, ARMCRROI ST ENELDRS,

M) KEORTE
SEOEBHHETR, XS : L TTFHNAERZERLTVE, LHLEBICR, XEREC L TR
E{EMETHIOTHY, KBOREMEMLBUAALLIFIELFILBLHLFLbNS, T
RO D KBORELITIADICR, SELLIKRF—s O » HELTV, THETICR
HMLTERTF— I X ILEHEIBT N REXD 5,

(0 KRBT 5 L LR HEERFEDRE

5K EHE, Ice Pressure, BRIEZNC I o THAAMZIT B AT Is & OV E SilkaBic 12 § X57REATL
SOBANT NG LEL L, BERRYHARRC L 2EBTRL, ThboKELE L AENETE
EOREYL, 3IU0FOEMBE~OEBRBAIND, ¥k, kEBRF o SNMATHHC RET ST
4R RZEDNT, 74 A A2 BREDORIPHENIRCE: 5RES, VW TRERZHCEL
FOEERHICESHETMETS %,
(b) SEFEFERHEROFRME
BEBEFEHEOBIC LU EBLREERY, Fiks ¥ 1 —OREEGPENFELCEO L S LS T
W S SERF T ETIRETHY, AEARFoLSRI LEIBRE,
“) EEFHEERORHRHE~ORB®
I U R TRBENENKS v 1—%BTIEDHIER, FB 27 LOBECHETBRENOBRENX
¥, 50 RBRHEEE ( Air Bubble, Water Injection )OBRAIXFiconT, BHEAE
B EEFMEMETEH %,
(@ ks »h—OREGHE
Bk s v h—OHITRICE, FARE L UFE« OKREETHXEREGEND LD, TLTHEN
MRS E TS ADICR, BES AT B LTI UM ENENERIRS EFESRD, FlAl
EYREFEES LA REENOADCRENREE L THRE( HD2VREBRET) 2EELI LTS
ELER bR, WMREE, D HIEEBMEY, RITOTEECRLELHEBLOOFICHH LT
WS RERED, TRCNCEBLT, KEREMTTHCH - T, KREEZRL THBYRET
LT &M, RETERNIENficHBCEAT LD, B LOERIKBIRESIIRTH S, BL
BEOFHEMEY 2 F APERETCOKREE Y 27 400 Th, SHEE - BT 2 LB8H55,
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%2 OKIERBEERGEYIC T 3 WERME
L. @ L » K

KIBRTHW LN L MEMEDR, RETEHRTOBR, [R, Kik, BELRON, BREEGPHEN
SErERLCHE, BitifTbhs, TOD, TOEBRENFR, BHTBEIHINTEY, BETEBRIVE
MR LTS, BEMEPLBRYAEICERL, TORE - BHS—ZLTLES 2 L bBATREV, L0
s, KBRABEMGEHICD - TR, —RATHFERTCREN T EEIEDTHLY,,

Xy w—=7 3 — P EP~N— Y I BCRETEBRYIEELICBSThH, SEMOCHEEOD 5 kRIFHRT
UL, BEEBMETWERBICRERVCBHIC S5, Bic, KERSEMEHORTC T, RIEEL
RBTH BRFMICONTR, ERATFEKPOMBEOMRE » B INICRE T, ERCWATSI S
IO T TORRERNT NS,

FEHaTR, &7, KEABEMEYOBREKREISEL UKD T, SMEEMENOMEER BRI B
EEYHE BN LEL, TOBE, RV, £/ 31— vR VS RUBER Y 70 3HACOWT KT RR
=, WX, B, FEGERY 274, BNABSOBREBERT EORERR LT, CHOOHERRYE
AT, BMERE (FEFI59 4 ) BT, LiE3BRAOKEREEREDCOWT, B YRHT,

ERECAMFCHORENCOWTR, e X7 - BARENTW5, ThbORRLEMm - FHAT 3
BREFMERDT—2 WD T L2 BHE LT, skt s RUA LS ICH KT state of arts
REET S LI, BHTHREIKERARBAEC S WT, M8, O, AR, RUABGBCERT2
IKENOTFIHHIRERE T 72,

2. B & & &t
2.1 BEIKAVSY
211 B H &4
(1) MEeE4

K&, BRT— I BEBETD 5T 5 Beaufort sea © southern potion ®PDMacken-
zie Delta ®BEER LTS,

ST DR RPN LT ORY TH %

break-up :6~7 A LA, pack ice OBEHFEIILE

open water . 7 AE&H~10A1LA

freeze-up 108 LtH~5A
WEE2D ice formation AFEFUW o UME~El, FFLLKIZE -
BT X o THEBHMESBBHT 5, Akb2ZU3T<T, (03~05m)
pressure ridges 311 A L@HbHE T2,
KX CNB R ELHRG 5,

KEREGCRSOT, HES#HR rigk ice management system ( ice breaking, ete)
PRSI TRET LB H L, PHEEEHM L 7 A Larb1 A LgEoe Y AMEL, *orb
rig BETORPR T A ELO»6 11 A L@E04 Y L T5, TOMOKRIZ05 mUTFTTH%,
ChBADRIMI ice breaking vessels @ support & & - THET 5,
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(2) #WERH
1),2)
F211 FEtE &

K E 25~55m, KB -50T~+20T

() Open Water
a) AEER 28Bm
v—2 A 8 sec
b) E#E (sustained wind ) 25 kts
Operating e) Bt 05 m sec
2) ;ee Condition
a) B 12m, @MIFBE 758 kpa
b) B#E (sustained wind) 30 kts
¢) B 03msee

(1) Open Water
a) HEES 6.0 m
E— 7R 125 sec
b) A#E (sustained wind) 60 kts
c) IR 1.5 m sec
(2) Ice Condition
% 1ine © tension VHEHTHREO S0 B AL D8N, Fya—hbiic
EHrLORBEENBT L,

Survival

2.1.2 2RtE
BEOERNEHRIE Gulf Canada Resources #RHD Kulluk ¥ 8F L LTHRTAI L L
Lz, EFXRATEAFHEOFRROED &L,
o HAEH
ABS W Al, Barge Drilling Unit
Canadian Coast Guard
Canada Oil and Gas Drilling Regulations
o JKHEARE 6100m
o EBHERER 60 HZ
o [EEEDRE 100 %
o AWOERELERL, EEEERT STy  A2—TEIZL LTS,
o FER12AEELET S,
i EEBRUE—RERE

(a) FE~Fk
& R 8500 m AP HE 2 3100 m
& B 8500 m BEREmAICK 1050m
EFRES 17.00 m BAERAR 1004
—HERS 300 m B AHE R BREE 6100 m
Galii ke - ) 800 m BEhkeg 24~55m

AR 2300m

— 169 —




b) EHFEER

#BIAAx 22500 Wik o F 300m
PR 2,250 m Bl Avit /v F 500m
R R 6200 + o2 50004 5 2

c) —BRRE

DRILL |FLOQR
ORILL FLOOR
23.00M
GENE, ACCOMM DECK HOUSE TOP
PIPE RACK P R *
ROOM CELLAH DECK PE RACK | . space

-] 200M
O O MAIN DECK
H — BOOM
TWEEN DECK
3.00M
| [ ) TANK TOP

/

B21.1 gidsmE

SACK ROOM
MUD | ROOM \

__ ) GEwE.ROOM] __PIPE RACK @-h PIPE RACK | _AccomM |
SPACE @fy SPACE i

AUX. MACH,
AOCM STORE
1
L

I
82,104 m

H21.2 £ B iR
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{2y ZEPEE
a) BBER - BL

BE(t) KG.(m)
ERL MRS TR 11,220 85
£ Oftt Pt i i 2,040 237
bR 13260 108
—EEa R 1350 157
~4 7BREER 1,000 17.0
z=#, prnk 1,000 20.0
B 8 ®H R 500 7.5
#HEEEER 750 345
BEEEnE 1,300 193
BRagEnk 100 21.0
gErh 6300 193
T 13260 108
M & m R 6300 19.3
7 - ¢ v 940 135
BEFER 20,500 135
b) EEHERE ( R )
EE(L) KG.(m)
Btk A v/ ¥ 900 120
¥ v 2 225 182
3 S A 850 183
E AR BB 100 195
Hl~ 1 T ERTTE 500 250
AR A S ES 1,000 185
X OMmE P EFTE 500 180
# OE A XK 2,000 5.2
S < S ¢ 1,700 5.2
o8B B K 500 5.0
REHERED 50 1.5
T ot ER 1,000 10.0
A7 % b K 5375 5.5
g m ek 20,500 136
B & it 35200 117

KM 466m, KG 117m, GM 349m
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2.1.3 BREICERTIN
iy R&EE
a) BEREETRA
REEOSERRKOERL & o7,
P=00623Vi Cs C. (Kg/m")
F=PA (Kg)
s Tic

Ve . wind velocity (m s )

Cs . height coefficient
C. ! shape coefficient
A ! projected area of all exposed surfaces in either the upright

or heeled condition (m)
Mobile Offshore Drilling Units
American Bureau of Shipping 1980 ¥ 3

b) FIESRME

HEEMHREZLICIVROISCHELL,
Operating B BE 25 kts
30 kts
Survival & 60 kts

C.l, ROBEXHW,
Rig derrick 1.5
oo B 1.0

Cuit, @2 1.5 RTHEYHN,

AT hib & RATHE

r

(80kts)} 30 kts

N

kY

(z2.40) \ 2084,

546> 389
{1 ”‘. L

C18.28) 1454
T

(5400034

(30413 7 756054

Open Water

Ice condition

L (320 /58 -

Y L

o

- _7\_ . 7§.Qm
Ca=1.37
- §1.0m,
50m Ch=1.30
- 46.0.111
Ch'—'-\.ZO
- 30.Em
|5m Ch:"-IO
- '53,“
J 125m Cn=h00
J/ 105m
v

215
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(2)

c) REHHEAR
BECIGLTY yembaxFENEHR21L2EFET, X, ) 70T mbakFAEE 2151

=T

F 212
Cendition BE (kts) AFH (ton)
o 25 252
b
perating 30 o7
Survival 6 0 1464
B h
a) FRM B
R NOBER ROERIC L 5,
F=Co I" AVE (t)
2g

p . drag coefficient , 10

weight density of water , 1025 ( t/m)

Z

C

A [ projected area (m)

']

v velocity of current (m/7s)

g . gravitational acceleration , 98 {(m 52 )

(Mobile Offshore Drilling Units, ABS 1980« X3}
b) EHEH
StEEMR, F2lLiclurolSeE®ELR,
« BRIBHEE ALK RE K ! 1050m
* Operating ReEAEE 05 m/s Open Water
03 m/Ss Ice Condition

» Survival K : 1.5 m/ s

c) ENIBTEEERE
Bt DR AeRERYE 216 0L XM LTEHE, roREvFE2 1351,
# 2 13 (Unit.: ton)

Operating Survi-
Open |Ice val
Water |Condition] &
7C wm . |
A 244 088 221 ! "‘l
v
< A= FAS
B | 314| 113 | 282 ] | - 7 2o m J/////,f R=
2t 3
C 303 1.09 272
2.3 B : 5
- 4w 1¢.5 (m
Total| 861 310 775 . y
5o~ ., LA . X
b 3“'\ N
#ecm |
(48w 7}
£216
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(3 Xk E A
a) XENOIHER
KRENOEER, Ralston DFELC L o7,
RESEETHY, BEOBNERLEMRLTELD L, XFER Ralston OHETHESZR,
level ice load HEEMEINRD T LILS,
ZZic
Ra =C A 0¢ 12 + A, 7« tD? + A3 7w te (D? -D1?) A,
Ev =B, Ra+By 7s tr (D = D12 )
Re ! Horizontal force on the cone
Rv [ Vertical force on the cone

Tw : Unit weight of water

# . Iece-structure friction coefficient
¢ . Sheet ice bending stress
t . Ice sheet thickness

te ! Ice ride-up thickness
D . Water line diameter of the cone
Dr ! Throat diamter of the cone

& . Cone angle
Ay , A2 » Ay , A¢ , By, By ! dimensionless functien
Ay = £ (1= D20l t)
Ap = f, (7.D*/oc.t)
Ay = {3 (e, )
Ay = fo (2, 8)
B, = 153 (a,a)

By = 14 (&, 2}

2R 2(1-R+R1nR) RinR
R_1+ =1 + 3422 o1 } /6

09, .
—_— — + -
Az=T_(R*+R-2)

a3=09 1 _#E(sine) (e, mrgla,n)
4 cos @& sina tan &
_ tan &
A4_l—ﬂg(d'ﬂ)
¢4
B1l= h( s &)
T . na
ZSlna+—tand
_ 08 Fo fla,a)hia,n)
B2= {zcosd so - Y }

isind+ona

CIWRIRFVARAEFLENT R

Te tD?

R—10R+00830—5—-(2R+1) (R-1 )2 =1369
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YHMETLIETHS,

Hd cos &

1 a .4
74 = Iy S — - in +
g(a,n) (2 sinzd)/(tism Sn

fle,pg)Y=sin€+pcoseF( sine )
F( ): %1 880K

h(ag, x)=cose -

A . _ 2 .
ing { E(sina)-cos? ¢ F(sina )}

E( ) #z2aEARS
L, Dawn-Ward Cone ©BETH, 7« &L T

Te =64/9==7111PCF(

1025 045
“’94 — 1116 KN/)

° =01139 ton f 17,
FRHND,

b) kENCHEREFE(H2 1 788)
TEEgktF%, Ralston OF T, Level ice, Broken ice (Concentration 100% &
AT ) OBEIEOWT, KEHEEELL,

.
§ -
: ( \y o 2 &K 105m
77 m /P — 2 A A 35 °
HKOMIFEE 758 (Kpa)
60.m, 10.5,, B EE SN 0.2
' _J/_ T 1116 (N/m)
D 72 (m)
@217 Dr 60 (m)
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c) XENDEFER
KENY, KEL2~120 (MYZDNTRD, TOKELYE2 LLECTFT,

F21.4.
VALUES OF ICE RESISTANCE AND UPLIFT FORCES IN LEVEL
ICE AND IN BROCKEN ICE FOR VARIOUS ICE THICKNESSES

ICE LEVEL ICE BROKEN ICE
THICKNESS RH RV RHB RYB
( M) (KN) (KN) ( KN) ( KN)
1.200 3753.8 4433.0 1440.8 1751.8
2.400 11914.2 13974.1 3398.7 4103.0
3.600 24140.3 28228.2 5816.8 6755.9
4.800 40339.0 47087.3 8003.,7 9604 .4
6.000 60465.4 70499.3 10530.8 12615.4
7.200 8B4493.6 98434.3 13153.4 15737.1
8.400 112406.9 130872.9 15848.0 18942,3
9.600 144194.,0 167802.,0 18614,3 22230.,7
10,800 179846,7 209212.1 21440.6 25588.5
12,000 219359.1 255096.3 24322.7 29011.1

214 EBHE
(n BEtRe
BHEHFOBEMRR2 L1 CHRINTNS, &) F7REZ 12 nOXOHTHEHBTES Z LEEEL
TWnd, Lo, B L BEmcEE TRGSERT S & 2O O~F ikt AL S
TN L, BETA—LbEN,
KOFLBHEEHMCBLTRE LOHRINTELL, r—ADEDBRTWD, LIEH-T,
TZTREZ 12 mOkOFEETT 500 NERENLMSORELZHT 5 I 5 icEiH Tk
BDEHI LT D, KOWREERIROSHREZNOTRKECEDOKTELE- THRIILTLWAT &ICK
L, WAAM—LIZASPPR( Arctic Shipping Pollution Prevention Regulations,
Canada) Aretic Class 4 &%,
(2) MEELRE
Y 7O bR 12 HOBEeE, FAREmC 2BOKEREYEL T, RE, Bkl Ts
— e P AR ITELRES L L, NBEcAEBnTt iR e dhn LS EERLTE
Bo
RERR OISO A A — 2R 40 0m & AHOMR & I, FRCHE LTH 5, THEFERCKERK
EHcH L TAEABEREICALAWE S CEB LD TH 2,
BUF e, #paifs-raatEs, MaEs s @tt iy sy,
a) B &t
@ @WKE( Side shell, Bottom @K, stiffner, stringer )2, ASPPRO
Arctic class 4@ Bow structure requirement ¥R T 5,
@ WHHEoMER, ABS ship rule @ Deep tank rule 33X ¥ Water tight bulkhead
D requirement ¥*@EHT 5,
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@ ROMETKHEOEROSHEEXLRHTAR, QTCERINZTEXIMLTERL T
25
b) MR
HToeRomeE2ER LY, (H21888)
2111 BOTTOM PLAN
F21.12 TANK TOP PLAN
2113 TWEEN DECK PLAN
E21.14 MAIN DECK PLAN
Mz1.15 SIDE SHELL (A-A expansion)
2116 TYPICAL BULKHEAD

r‘)ﬂ - MAIN DK. EL. ’rT.OOm

! TwWEEN DK. EL. .00

1 TANK_TOP EL. 3.00m
4 BOTToM __EL 0.00m

Fg2.1.8

c) FEENA~TRREH
NO SIGN--- M. S.
EH  coerrervaerniee EH36
@ Bottom
i) Plating { ASPPR rule, Arctic Class 4 )

/0.37
req.t=S-§u/P_= 400+ 2../2372 ol

f 3 36

where, s . stiffner space =400m
p : pressure =365MPa=0372Ks/m?® ( as lower bow area)
f ! yield stress = 36Ky, /m?
actual 28 EH
ii) Stiffner (ASPPR rule, Arctic class 4)

PS8 ( b-400) 365+400-(2200-400)
8 f 8 X353

req.z = = 930cd

where, S,P! same as the above
b | span=2200mm
f ! yield stress = 36Kg/m? =353 MPa
actual 350X100x12,/717 1,A.EH (act.z=961al
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i

Face 350x% 30EH

bottom trans. ( formula . ABS Water tight b.hd girder)
req.Z2 =474 ¢chs12 Q=474+10+1331+22+362+072 =12951cd
C: coefficient = 1.0 2T %,
h:Head (ASPPR ARCTIC CLASS 4 BOW STRUCTURE,

Minimum ice loading for stringers and web frames )

C—— 1

1365 t/M— h = 1331 m
Web ]
1,000x15FH S ! spacing=122m, 1!span=36m

Q : high-tensile material reduction = 0.72 for v =236Kg/m?

Actual 1L000x15EH (W) +350X30EH(F)

attached pl. (Z=14407cd)
1,100x 28 EH

@ Tank. tep

i)

i)

fil)

plating ( Deep tank rule)
t=(svh 7 254) +254=(600+/933,7254)+254=076m
S spacing=600m

h=%+ (height to Main DK)=2-(170-30)=933m

actual 12

~—

stiffner
req.Z=79 chsl? =79+1.0+933:06+222 =214 ¢d
¢! coefficient =10
h,s ! same as the above
1 span=22m
actual 200x90x9,7141,A(act.Z=340ct)

girder
req.Z=474+c*hrs+12 =474+1.0+933-22362 =1,261cd
I coefficient =10 &T 32

c
h . same as the above

face
250% 20 s . spacing =22 m
[ | .
1! span=236m
weh
500% 12
actuasl 500X 12(W)+250X20(F)

| A

{ 2=3250cd)

attached pl

1.190% 12

@ Tween deck
i) plating ( Deep tank rule)

t=(svh 254)+ 254+ 10=(600/6,254) +254+1.0=932m
tank top plate
s . spacing=600m

h=2. (height to Main DK)=%(170-80)=60m
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actual 10

i) stiffner
req.2=79 chsl?=79+10-606+222=138¢d
¢! coefficient =1.0
hys ! same as the above
| I span=22m

actual 150 X90x9 1. A, (actual Z=181ch)

fiil trans
req.Z=474 chs1? =474+1.5+60-22-7.02 =4599 cf
c . coefficient=15
face h=60m

300 % 24
] s . spacing =22 m

1 span =70m
web

600X 12

Actyal 600X 12(W) + 300 X24(F)
(Z=5410ct)

1

attached plate
220010

iv) girder
req.Z=474 chs12=474+15+60+60+1152 = 33850

¢ coefficient=15
500x 30

!é h=60m

s . spacing=60m

K—1,600% 20 I . span=1256m
( — Actual 1600 X20(W) +500XxX30(F)
4140 10 (Z=136100ck)

@ Main deck
i, Deck Load Plan Itf#f o TERETTRETH B, I TCRUTOL SCEET 5,

o plating t=.L9

o stiffner 150x90x91,A.

o deck trans. 600 X12(W)+ 300 x24(F}
o Girder 1,000 X15(W) +450 %X 24(F)

® Side Shell
i} plating (ASPPR, Arctic class 4, bow area)

0.703
36

2 2
req.t=3°§-~/i-f)—=400-§- = 3172
where, s . stiffner space=400m
p . pressure =689 MPa = 0.70 3Kz m?
f !yield stress =36#Kg m?

actual 38 EH
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ii) stiffner ( ASPPR Arctic Class 4, bow area )

P.S(b-400) _689-400-(1670-400) _

req.Z= 81

BX353 =1239al

where, s.p . same as the above

b | span==1670m

actual 400X100x13,/18 l.A.EH

(actual Z=1300cd)

i} Stringer ( formula : ABS Water tight bhd girder )
req.Z=474 chs12Q=474¢1.0+1331+167+362 *072=12137

e .

Face h
3rox 30EH
Web
1.060x158H

S

 ————
1

attached pl.

1,190% 28 EH Q

coefficient =10 XT3

: head {ASPPR ARCTIC CLASS 4 BOW

STRUCTURE, Minimum ice loading for
stringers and web frames )

1365¢t,/M—+h=1331m

. spacing=167m
. span = 36m
072

Actual 1,000 x 15PH(W) + 350x30EH( )

(Z2=14407cl)

® Typical bulkhead { 2 1.98R)

MAIN DE EL.17.0m

-~ SIDE PART
5
: & _TweEN P EL. 3O m
N TANK _ToP EL. 3.0m
ROTTOM EL. 0.0m
F21.9
i) Plating (deep tank rule)
req.t={ s+/h, 254) + 254 (m)
S (am) h (m} reg.t act.t
BOTT.~T.T. 400 11.32 784 ?_9
(2/3-170)
T.T.~T.DK. 600 9.33 976 L:?.
(2,3.140)
T.DI}""M.DK. 600 6.00 833 3
(273« 9.0)

SIDE PART

i} Stiffner ( deep tank rule)

req.Z=79 chsl? ()
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c h(m) s{m) 1(m)  req.Z(cf) actual

BOTT.~T.T. 1.0 11.05- 04 2278 181 150 X90%9. 1. A.
(Z=181cd)

T.T.""T.DP_( 1.0 892 0.6 2278 219 15090 %12 1. A.
(Z=230cd)

T. DI_{"'-'M. Di{ 1.0 610 0.6 2278 150 150X90x9. 1. A.
min.llaad (Z=181cd)

SIDE PART 150X90x9. 1. A,

il Vertical web ( deep tank rule )
req.Z=474+chsi?

c h(m) s (m) 1{m) req. Z(cd)
BOTT.~T.TOP 1.5 1033 2278 30 1,004
T.T.~T.DK. 1.5 767 2278 5.0 3106
T.DK~M, DK 1.5 GTIO 2278 9.0 8003
min. head
actual
250% 24 300% 30
] r__l_j
600x12 800X 12
——— ——
1.650%12 (T.T. ~TWEEN DK) 2870%8 (TWEEN DK~M.DK. )
(actual Z= 4,710c#) {actual Z= 9.096cH)
d} @#EA(H2110, #21.5)
/.p;e/a. HooR
' _ SHELTER
' \\\
DECk HEYSE
f
| __Mam OFGk
Apo. bRK|
~=d ) App TWEEN DX
TWEEN peck
' NN SIDE  wALL
) / Y
| / 4N A
/ ef \ SHELL
WELL N O

2110
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[YPICAL BULAHEAD
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I TEM W(t) N WXN{t)
MAIN DECK 67 12 804
TWEEN DECK & ADD., TWN. DI_{ 63.1 12 757
TANK TOP 1032 12 1,238
BOTTOM 117 12 1404
SHELL & WELL 2849 12 3419
BHD 227 12 2724
PARTIAL BHD 23 12 276
ADD. DECK 34.5 6 207
WALL 20 6 120
DECK HOUSE & HELI. DECK 1,077 1 1,077
SUBSTRUCTURE 362 1 362
SHELTER 550 1 550
8. TOTAL 12938
WELD & TOLERANCE (25%) 322
TOTAL 13260t

(3 B gA
a) & ¥

SR ) Y OBRBEBRHEICY > TRUTOARERLL,

o BHKEZERL, HER ITHAOBRKE & ARSI SV TREREGEOENRFREDEER
BYVTvevy(¥Fov)RBERTAZEELE,

¥, AR Kulluk "R ETERKLD 5,

o REBCOWTR, kPFOMFLE { WEROHTER, BRLEDLRTHLH, RA/LELS,
FRBFEHOSALBRED ) FERSWTHESES bR TH 28y v 7 + i 2 v HRYEAT
HLEEL

o WBOBELCOWTR, KB 7 TH-oTHHRD ) VL BRFCHTIRFRA—THL, BE
OEREED L LK,

FREORELBRUTOLBY,

@® HAEsim
) $RERURARK/ ABE
BEEREESIRI vy v(€Sov) lom X 1
i) SMERED
B v T4 T — 754 X 1
F4 a—} X 1
ERRzfirvrsfv— 10042 X 1
T *i/ b 404 X 2
i) FEEFR
iy v T4 w— 754 X 1
&4 32—t ) X 1
BERRlrfFvS54 w— 1002 X 1
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ITREVT o524 v} 404 X 2

iv) LEMEAT
BRI TS5 <— 752 X 1
43—} x 1
BRIzt TS547— 1002 X 1
sV P 402 %X 2
@ A" @
i) AZ2bsvs, FIAD y—F5—2 vy
MBBs—n of %y 2004 X 1
i) Mk v
THREVII AL 7— 700 X 1
%y bR 708 %X 2
iy ks vz
BBy —n - fF 2004 % 1
V) MBS 2
s
V) B, 9—-sv a0
T, B
M s 4 v — 354 %X 2
ik i 354 % 1
173
S S A < 354 x 1
MET o £ 24 > b 354 X 2
(%, MO E 5FRMERT<4 > + 275, )
vy BEE
BHOXH, B
MET > 4 = 352 X 2
T - 3k 3542 X 1
BHoORK
MiET 5 4 =— 354 x 1
MEET 7 224 v 35 X 2
NIRRT, B
HEES 5 42— 3542 x 2
FokavfovavT
R
b) AL
AZR L F Y IAOHMOALRE L BAAOHB LT,
BAEE 10 ma/m
5 & 5 4
# " Al B¢
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215 @& % &
HNNEHE, offset HER(KBEDF) , BRE A vELEXE2L6ICFET,

#£21.6 H£ B/ £ #

Condition External Force (ton) offset | mas g vgzem
Total {(ton) (%) =
. Wind force 252 3
Operating
in open Current force 86 86.1 5 2 (one line
water i
Wave drifting force 523 failure)
. Wind force 36.2 3
Operating
in ice Current force 31 1203 5 2 (one line
condition fail )
Ice load™ 810 are
. Wind forece 1454 2
Survival
in open Current force 77.5 2235 - 14{one line
water — failure)
Wave drifting force 0.6

* N.B Thickness of level ice is 0.5 m

(n HREEH
HEEEI, 1280 winches, 3% inches @O wire rope L LHZR/Br274Tdhs, #H

pattern BARESD swivel fairlead AL UEHHHRECELRTHE,

Anchor 12 — 15000Kg, High holding power type

Line 12 — 3% inches X 1,250m, 6 x37 IWRC- EIPS Bright
; breaking strength 520 tons

Auxillary 12 — Rig Anchor Release Units

Mooring Winch 12 — Electric driven, single drum type

; band brake holding 408 tons

Fairlead 12 — Swivel type
Anchoer Buoy 12
Pendant line 12

(2) HREFRHE

AKE25 MBS mOBESICONTBRBHNETYIT-7, Pretension 80 ‘tons OBSOHKET
iR F2 1. TICRT, MFR2 1.7 open water TDoffset CHF TN TWAENRICHALTIREL
L8 EUF21.18, 2119, E21.20, M21.21&Fx7, 2117 Mooring pattern %
T¥o
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Water Depth
Condition 25m 55m

(Pretension 80 tons ) Offset | Safety | Offset |Safety
(%) Factor (%) Factor

Operating in Open Water 21 53 1.5 5.1

1-line failure 4.7 14 29 4.4

Operating in Ice Condition 2.2 5.2 1.5 5.1
1- line failure 44 4.5 31 4.3

Survival in Open Water 180 2.0 1.7 24

1-1line failure 207 2.0 9.7 22

Survival in Open Water 139 24 5.8 2.9

2-1line slack
1~ line failure 16.9 23 79 24

—=— failed line
// —s—— slacked lines

External Force

Ca

X

2.1.17 Mooring pattern

£ 218
. Water Amplitude of Motion
Condition
Depth (m) | Syrge (m) | heave (m) | pitch (deg)
25.0 012 027 25
Operating in open water
55.0 020 0.26 2.7
2540 014 027 2.5
moored
550 022 0.26 27
250 295 238 44
Survival in open water
55.0 245 297 2.7
250 347 238 4.2
moored
55.0 273 297 2.6
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Operating in ice condition @FiTice thickness ¥ 1.2m& L, Pretension %
120 tons ELABESOREMEYRZ LIKFT,

= 2 1.9
Water Depth
25m 55 m
Condition Offset Offset
(% External (% External
afety Safety
Factor Force (ton) Factor Force( ton)
Ice Conditien (1.2m jce 7.2 27 415 4.2 26 415
thickness)
. 47 31
2-line slack a1 415 27 415

F21.9CENIT, KvaFsid, 2- line slack OREBZ TR, 1.2m OXKBECHLTLE
ABEHEL T LG E,

(3) JEEEERER v 27 A

BRI RHOR TR LAERIC ice conditionT®survival B¥( line tension 2
WISHEED 50 B MEBBRS) £ T 5,

B 27 4 E LT "Kulluk” THRMDOH 5 Inter Ocean Systems, Ine. BHORIG
ANCHOR RELEASE Model NO.6600 27T 5,

216 RE-E\EHN
tny Bt

a) BE»LILEEI COLMERR 400074 A BETH S, EEYWHKETHU dry tow b b
TrelhAw, S r— rRE21. 22 LRTERD, H2Fc 2B HEBL, <) ¥ TRAHT,
R4 vt Ao—EBRTH -2 0EIN S,

b) BAEEREKEEE - TAY v .— ) ¥ 7 TEH, kOB EIETH>AN (A - 8if) oFR
REETHHLDHNORNR FLRENENYE A~ 8 A ot dhd—EAL ke Bbhs,

¢) IEREL~— ) v IBROKERTEETH Y, BEihicdi< L —EIKR Summer
FEHENRBEILES LR DBLER,

Storm

FodH4 FOBBER, 2 t—ATOBSMEECE LS

BEIS5EHABZNTHELLBRGETH L, TANBTHNE AT A PR LD, BKERCTS
|rer bR b,

d) AFHE, E~—) vI/BRIEABREND VRN OKEERAINS, &4 ¥ Ao—HTiR
Polar Pack Ice HBEC2E o TETWHBHNHY, ThEBIFHADEWEK( 307
MREE ) R &0,

e) PP /FHKMERLRMT SDICR, BRETHREYFEETALTOREZLIV, Mkttt
BIRYE L IKIET, Aretic Class 3~4 0 3BRULETHL, FLMHERBOBER Aretic
Class 6 OFKMHBLEC o TRB,

f) SR Mackenzie Bay ¥C, £4OBBANLESHTEO~90 ARLETH 5,
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(2)

o l © Mackenzie Bay
N - .

E21.22 #fir—t+EH

'

a) ¢4 t TOWTRARO« ¥ FTHAO ) F OfrBRw1Ek L HROFHRTTLHLAY,

b) EHROBE, BAVBRLTEIAPR I VK~ eI BF71 a7 A—0 A v b XT3 LEHD
U, BR, $BW#IkOBERBETS, ( 21.50) IERHMERy 27 L8RBOT L)
COREHKENLELRAOAZIRBHELC IUVR T AH( 2 1.5 () REHEEER) 25,

FARSUNBENEBRATLADICR 7 v A—-2BRTHLEND D (HELROETNLE),

COBREFEM LT ICERBCF »yh— L F . — vBORBIL—TRIMBE L Bbhs,

g £ X B
1) Kulluk - An Arctic Expleratory Drilling Unit by K,P. Gaida,
J.R. Barnes, & B.D,Wright OTC 4481, 1983
2) The Present State Future Development of Arctic Offshore

Structures
by K.R. Croasdale
POAC 83, 1983
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22 E®/O-UEKEBUY
221 & /B8 A
REDLZHILBHEMEEH TR L LAKIIE L — 1, RASEREINTHE W, - THRHICY
- T, EFEMIETREFRTHREESEAIRARecommendation DM T HAEICE H» L O & T 20
BL, SEESLTTEUAORUIEZRT0ET 5,
1} ABS, Rules for Building and Classing
Offshore Installations, 1983
2) API RP-2A
APl Recommended Practice for planning, designing and
constructing fixed offshore platforms
3) API Bul-2N
API Bulletin on plamiing, designing and constructing
fixed offshore structures in ice environments
4) ABS, Offshore Mobile Drilling Units
5) ASPPR

Arctic Shipping Pollution Prevention Regulations

222 FmEERH
1) %88 =
FEEYORBEE LT Smith Bay ~Harrison Bay OMATKE2 0~ 3 0 mO¥E L {FEET
Bo
@ % KxH
BHEITTERRINTwBE/ 39— YBKE ) 7OB3M, KE20~3 0meBEHKEE LTV,
FESTE TR T HRBKER, BXR30m&T 5,
(3 BR - -KELH
BSRH O HORARGEL LT, BR KAREKMEVTFICRET LD itk d 2o
a) AR XF -45T
BEFE +22°¢C
b) B #  98Knots { 1 HRIEEE)
Wind velocity profile i, API RP-2A4F(23.2—1)1KI 2
e) B W BMEWICT 1.5m/ sec
Current velocity profile API RP-2AA®(2.3.3.-1)KL 3
d ¥ ® Hmax =128m
T =13 see
e) K R REIKE30moEMKE, KECSLWKeel Height # 3D Ridge £ £ 4 o
Kowt | —REGRE o, = 30k /o

il s o, = 10 kg cf
M ok = E = 30,000 kg ek
2 B 4 v = 0.3

f) & H
T/ ANHESINL Smith Bay ~Harrison Bay OMAORBLIHEL, R{LE L ADRE

0BV Ar I EBEDNIMERE TS D, T OBIMTEALDL Su= 1~ 25kg/#( 2—~5KSF) T& 5.
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HaoT, LTO®, 2 — HSAMTRES LT, £24%EML Su=1.0k/cd(10ton/m) &
The

M
BEAUFQORT SEA JY

CHUKCHI SHELF

13- R EnY

221 EBRKE

(4) EEBBOLRM
KGR S {BHIRE 6000m
RiEH o 23

BHEEEE | LA DESR TRETTEA TR -+ 5.
R 10 0AH
tmdEd, 2TtoSBs tEBWEEEEET 2.

2.2.3 WEHSIHORTE
1) K EOWE
a) KIE 3.0 mOEMKIC L HKEFH
T/ A=RKE) 70k ) AERBE LT S - ABEM IR T 2KFERER N ( DD RE TN

T\ e
T THHRAR(FEHh3POAC 19774 T.D. RALSTONKC I b BB IhATiROR .
FRWTHET %0
Re = Ay { Ay 9, h?+ A, pughD2) + Ay A owgh (D*—Dp2)
Ry = B, Rg + B, fwgh ( D2—D,2) '

Ry * K¥N
Ry | 88E D
pw-g 1 ROBGARER
h ¢ K E

o, | KoghiFEE

D ! [E#okgEEmE

Dy @ H#EcEIERE

¢ I [MEOHEMM

& L K EREYMoRERER

Ay Ar, Ay, Ay

B,, B, IR AR (R2.2.2)
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(222 kKEAMEEE(Ralston DEBHERF)
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LR OB RARUER (K2.2.3 ) 220 L CFRNE £2R8A T %0
Oweg =10 t/m

h =30m
¢, =10kg/cd= 100 t/m
D =40m
D =24m

o -T2
2 =015
a =387

B2225%b
A= 138 A,=0.11
Ay=0.29 Ay= 1.2
Bi= 1.2 B,=0.04

e EmRICRAT A LR E b, FElKoKETE LT
7K EH Ryp= 3.660 ton
6 ® B Ry = 4.510 ton
%8 %o
b} KE 3.0 moEEKIC X 8h %
HENCET 2EERL WA, Michel(1970) OMREERICLAE, MKKOWTHENIZ
1.4~10.5kg ed { 20~150 psi) & OEMEHD 2o
FRNERLILLFEE LUTREUAER s —F 1 v 27Th2 L%, KEoHFBHOMIW
KEHRM (ZEBRON , 17— 2160%) e T50 %% bhi,
XL, KRB 8 LB ok~ ofBhn@E~orhk~8 Lz s
tﬁﬁénfmao
L Laibkig) rOoBRARROHES, 47 F  20RBI2E2 2 L KkBRBONHNE
BHMELTAYWI2ORBYE TENEE S B0
TZTH, #RERT~OHEHLELT10 ke of 2RET 20

h
anng, H=——2 mmaha.

tana

K B h=30m
PHAE « =387
B # D=40m
HEHN q=10kg/f= 100 t/m
BEX bYBBHAR,
H=471000 ton tHWIHh A,
c) KERICL BKTE
EEEH T A MEMER T AKERIC L 2KTEORELE LT Lewis —Croasdale D
BLARTHAWA,
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PROFILE 1
S5 4

60 m

I

H223 % ®
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KEROWEER & LTH, TROBREEET 5o

4

30m

70m /-l

B EKERICRE T 2 CLERMERE  V,
4f¢
vi
KEFRBFE 2RE—A~F I=1575%X10" m*
EivFEE ¢ =100 t/m
WM R E=3x10%t/m

vV, =

y=15m
AEI M
YUY R £=
#gh
Lg = 1.0 t /o
b=70mkb L =1228m
_ 4X1575X10°X100
! 15x228
= 18420 ton

KERR I hRB2HE U b, BEBICT KOS HE, MERS (Hinge cracks)pidk
T 5o
CONEBIFE T LCETLBENV, 1

617 1¢
=T
I E & &2
v, = 617X 1.575X10°X 100
15x 228
= 28420 ton
sin®+ #dcos ¢ ea=177
T cos@ - #sine #=015 kb
R=10.493

KEHHIRX H,=kV, b
H,= 9080 ton
H,= 14010 teon
bl -2
BlbL bRERCE AKFEE LT,
KEH  H=14010 ton
$AEAH V= 28420 ton
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& 5. .

AL, XEBRICL 2KEHEE, Consolidation ORI WREZ AT L, X, SEOERO=
Ja—rBKEY 7 E4BRE LAKEROEROEIEE TLewis-Croasdale DEBROL S
AR FEALLEMETCE AW &% EnbiTRo KT EGARENEM THE (—20HR L
EZ4 Do

2 B#HH
BAEEE, API RP 2A Planning , Designing , and Constructing Fixed
Offshore Platforms €L ATFTEXEEW %o

REs
-,'Vv — M %]
Ve | H

V, | B2y e sAR
Vp 3 BEH=10 mic &1} 2AE
B R OE

=482x10 *(VCq A
Vi B#E (kn'h)
Cqs HAREEH
A EEBREHE (nf)
F; AWE (kg f)

Eic, pEt BHES TICRANABEERAL, TR 2B, (H2.2.4)

.......

Y V‘:.-:"er'k(’”‘/ﬁ ............

sl Ve 188 KeSA

Ay

4224
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W.L ~F,*T
Ceg=1.0
A =5750 m
V =188 kn/h
F,=128x10%kg-f

F oo 2
Ceg= 1.5
A s2000m ( FodrbtOEBELS T )
V =211kn"h
Fo=644x10%kg-f
F 28
Cg = L5
A = Boom'
V =236kn’h
Fy=322x10%kg-f
BERF ,

F = F,+F,+F,
= 1084x10%kg'f LA B
(3 W h
¥ /108, API RP 2A Planning , Designing and Constructing Fixed
Qffshore Platforms VCJ:Z;'FE‘Eﬁ%}ﬁV:%o
iieL s il

Ve BEHLOIER X (m) Kt aHE(m s )
Vs s BERMI ST ME (M s )
d sk B (m)
i
Fp= 0.5C,pV’a
Co s MNERE
p o BARE (kg f seci m)
V il # (ms)
A ZHEmHK ()
Foi 8 5 (kg-f)
LR, §IENEHEHS "ICREINRAEERAL, KOMREE L. (H2.2.5)
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W.L~—80m

Cp= 1.0
V =1.5m s
A =400

Fpy = 48x10%kg-
—8.0~—240m

Co=10
V =14m s
A =1760n¢

Fps = 182x10% kg f
—24.0 ~—30.0 (EE®)
Cp= 10
V=11m"s
A =960m
Fps = 61x10° kg f
MHA Fp W,
Fp= Fp1+FpztFp,
=201x10%kg-f &% Be
@ ¥ & E
BHELEZELAThEL baWwor, EEOMKETH 4%, —RICZOMEFRZFEOKFELER
AL EHELbLNLEW.
T, HEYTABELREL, ABS Offshore Mobile Drilling Units. Appendix
A.Part 1 Shallow Water Theory T X DilHME 23R &% TH 5o
BEELT, EF60m~7 0mEEELASS, BHELLTT500~10000 ton OEER 50
=/ - yROEBE, BABETSLAYD, COMTEOBRAIEL L, REICE 2 TRt s S 525,
WML TA BNk ERBASZ LEEWEREIN &0
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2.2.4 T/ a-RkEYSOEFHE
1 B, —EEBRUSRE
—BRER (N2.2.6 ) ICRT LS T/ 2—>id]l 2AKERO THEEYH LIBYHESCBER
RO HBEEH D b - T Bo T
ERORAR160m, BI55moTHRAYR, KTHEsEBT 20 KBEE TR 40 OMEE
BEHL, X3I9mv<aX b FTOREE, NENZTEROADLABA L5222 L LTHE
L. TLEEOLHORBEII FIAD » —2 -2 2 RUBEMA Y 2 2 BRET 5o
—7, THERSHOESICH, =/ 79— ot cBBHI ¢+ 2880MMbE L LT, Water
jet system T 5o b Water jet ¢k Jetting pumpMud pump ¥R ) KL b, BESo
L2HARFHECEE IR Tet nozzle KELN Do
FRmE, BEIXEXBAIMN66mMX34mx 1 5moEs + 5 alE e, +oRH SRR
Ta %
LESEYMORNTL 2R LR Ficd, EREF 6000mAOELIRE, BMEE, BER, ~15F
y R~V AT 2 —BEL & BRET 20
B/ ORBEIENE L LT, Water ballast tank drill water tank % &H
heating coil FHILL B tank heating system %#BA+ 5Lk, MFE L piping line
it heat trace T T %0
2) 2AEROME
a) BHFER Wy
= ) T v ERRE }

51,000
7B

Pl : 5] 5000
EY .- N 4,000

(HEBIEEE )

W,o = 60,000t
b) BESOER . Wope

BERER 60,000
BHER 10,000
2N 0¥

Wope= 70,000t
* BALMBROATAMKRIRL D, BH=0 LT 5,
3 M &
/- KB roRKBER, MHRCEEREYEEREL, toTFEEBE4Sub BHD &
U'Web Frame ICTHE LKEHKHL SO L3 5o
EESED, —EEFREL, WRFE AR+ LLME &3 2o
ERSH D, BERELELL, BHRGCRANARERE -4 5TLHFWTI AL LA RS
TAERB TRV D EF 5,
WesE TR 2 2. 7 —BHERICRT.

2.2,5. EBNEOMRE

U ZHhoRs
BROXFFNLAPI RP 24 2.6 FOUNDATION DESIGN i, THEE T 50
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a) BEEREN, Q,
API RP 2A 261220R(2612-3) 1)
Q=617 cA
QI SBEXFEN (ton)
c ; FEHIKEAMBE (t/m)
A EBEE (m)
C=10t/m
A=20500m}LDb
Q.= 1264850 t
b) KEXHENH
API RP 2A 26.12¢0R( 26.12-7) LY

H=cA
= 205000t
@ ZTwEHors
a) $AEEMH
BER IR T 2 RAM T RET 20

Wope = 70,000 t
Q, = 1,264,850 t
Q,
ope
ENHHEE LB ARELEND 20 TLIANKIAEBE— A2 ML » THINT 5EE
ERE L TH 50
EBlE— AV}
M=47100Xx30 (HEHKL D)
+128X43
+644X625 (REEICLS)
+322X1100
+ 48x3
+182x14 (BHACEL %)
+ 61X26
= 1500000t 'm
RLEeld,

S.F = = 180> 2.0

= 21.4m

e =

Wope

A=20500WMOEBEROMBERLEL 5 L,

D=1616m &%&b

(/D =013 & X2281LDb

a =21 %#B5%e
B o TRAEEHE § p i,
o -Wope

A

p:

70,000
X
20500
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=72t/MmM t#%5,
AR O ST £ 1,
fo=6.17C

=617t/m b

$RE S IOt 3 B OR SR,

=85 >20
LY+ EBEEEREF T 5o
b) KEFK
KEHC L BB T 2RFELTEBEO/— R EELOLNATLOWEMRAA LI DT %
BREN 47100¢
B & 1,094
I 291
Fy=48485t
KEZFEN H=205000t
PEL bigshict3 aReRE,

H 205000

SFP=—=—"——F

o 48485
=42 >15

EiD, BBICH LTI T REBRERTEFE L TWAELEE L b

L NN DN SR NNE ERNNE S T
- ! AR
— ! 1 V/RE
- | ! i
5. 0 P :
an ! %
IS s— P
=2 (T < 5
4 @
4.0
! pé
I ! AR
s ! [ ! yARN!
. i 1} A T
LN i |
! ] i i
T T
LA

0.25 0.30 0.3s

ORUT SO X R a R

X228
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2.2.6 R BROKRE
(1) ®@XHE
BEOLT270000 ton OABREEY % Dry Tow K THBTE 2BE/—JSHBEE LAWE
WWet Tow TfTF93D &3 5,
LEBHE L, 40000~45000PS THM A~ Mid3~4Knots LHEEIN B,
(2) Point Barrow AffiticoWn—T
IBEEEE e/ 2 - OBRWERIE, 60000 ton TH 2, HAL bz bodVariable
Loads ###8 LT ¢%EM L TPoint Barrow B@MERI, Variable Loads %41
70,000 ton &3 2o
Co&EDEKE AA—F+h=20m%&0HTH533mTH%, Bottom Clearance 3.0 m
EEB L CHEKEL8.33mE % B
Point Barrow B&ICBIL Tid, 30~357iPolar Pack Ice LOEBOBBRMY 0L % VIKE
LEbhTWnA,
A/ a—roKid, RI—PbE28%8.33m( 27.4feet) THHOTEAICHMATETSS L
Z4 5o
(3 @fir— b
Hfir— M, BRI OIR=V 78, FAY b oe—BROa—X5BEIh, H3,5008H08
MBEBt L %2 20 (RI2.2.98R)
ORI 2 DICHTTITbh b,
RHIC, Ocean Going Tugs KX > THAX Y Point BarrowdFHEIIcy Cape 2 THMZ
h Bo
Zo%ld, Ice Class 8, TWaRKTugsIC L » TENME THMANLZ ERED D0
BRI, Icy Cape 2 TH45BAEL, COROBRKBNHE TORMAKE, 0L itk
ORBRRKELSEAINL DL TFERIN S0

PACIFIC OCEAN

229 FHEHfLr~-1T
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2.2.7 W®RFEOWE
EWﬁéfﬁﬁéhkﬁju—yu,ﬂ?XFﬁEKlDE&%%é%T@(#,-ﬁ&?@%%,%
KB 5mMICE L2 A2y ZA—FAIVNAKE o
BT, £/ I—2O_—AWOKH toe Wh T FHM I 2K, (BAEHBNLI0 ) Rt
ATy ITRTECL DR a— 2R EBEEIE B mbWAHTilting ARICL 2UBELRAT
ANEHNDL, ([2.2.108R)
T/ a—-UHREERE, TOEBECLYAH— | 2 BEEBRPCEAILE L, BEEXIAI—ZE0D
WHICL DT/ 3 — VIEE EBE L ORI L5841, Sand grout distribution
system ICX Wb % FIRT 50

sz % X M

(1) Ralston, T.D., 1977, "Ice Force Design Considerations for

Conical Offshore Structures'. Fourth AOCAC Conference,
St. John's, Newfoundland, 1977.

(2) Michel, B., 1970, "Ice Pressure on Engineering Structures"
CRREL Monograph III Blb, Corps of Engineers, U.S. Army,
Hanover, New Hampshire, 1970.

(3) BX@EER 4£97 [KiEHEY - MAORE |

(4) Lewis, J.W. and Croasdale, K.R., 1978, "Modeling the
Interaction Between Pressure Ridges and Conical Structures"

TIAHR Ice Simposium, Lulea, 1978.
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23 BEKXVY
231 Fan
W=7 +— MEOKE2 0mMOBE NG ELAKE) 7L LTRBMA+BYALBTCRAELPDR
DPHEBRES Y, LtHOAFHICRHERD ST L, X, BRENEZ VEENTRWELL, LEL
BBoOLENG—Y ) T4y FRATLE 2SR ORR E L TRAK,

2.3.2 W|EtRH
(1) EERHA

AERMEY 7L 3 %,

X (K8 rAM) BREMTHRETELZIO LT 2,

BEREE 100 A LT 5,

V271 E LT B

FEKEZ2 0m &3 2,
2 FEB®(R2.3.1)

K72 — ME(ILB 71 BB 145 ~148) AZE20m
® K& - BREH

D ¥ BEHRES)

B 5 E K B B
104 3.0m
254 3.7m
1004 4.3m

2) A &
( 153898 - &X) 254 70knots
1004 80knots ( 40m/s)

KB
B & —45¢C
B & 25C
49 B W
1.0m,/ sec
5 W =
2 0cm
@) Kex#H
BIOKE TmEk  Faom
Wnasg K 4.0m
X & 20.0m (Keel Depth)
& 4 K 7.6mx 500m?
K oOE B#ED2.5% — 1.0m sec
—HAEMEEEE 300 psi (=21kg/ed)
(KBRYy>Tn) '

- 214 —



(5 BRER
ABS
API RP2A
API RP2N
APPR
Z Ot

ARCTIC OCEAN +.

L Smith Bey

ey Cepe .
Norrizon 8oy

X o ..

5 .

"i ARCTIC NATIONAL | *Osmercerion
A .

cl'H.DLI'E n Nﬂﬁ. l. BROOKS RANG‘!

144°

K231 FKXEMBER

2.3.3 HEFEE

B £ E€H
£23.2: gt
£2.3.3 : 2458K

2 —HE&E ,
234 —REEN(LEN)
X 2.3.5 .
X }. v CER)
X2.3.6

(39 EAtEE

1) BREEEL
BEEREBEL  ER 16000 ton
B KG=10.5m
2) REMHE
BB — RESH
— BB LA Dry Towing
#oT, BEEFH ToOInstall KOIEEBELOWTHERITFE

¥ BEYOEZNN100mD Lickb, ToOBEORBKEE#EEY ORIk O8EHE OFXBHIK
EsauREAh bk, KEOMTRKAEBES, #-T, TCTF2.0mKELREE Lo
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16.9

116.2

210 2

.l

18

R e =

1

44
54 8
62,

150

232 #geEeEkH
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B~B SECTION

T

Ll L

E12.3.6
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4 # il
1) B A
ABS MODU RULE WKkKI3
P=10.0623 V,.2C, Cq
Ve= 4 0 M sec
Cy= 1.00
Cg= 1.00
= 100 kg/m
F=PA
A=1100m
F=110TONS (HE #)
2) mh
ABS MODU RULE KL3
fp= 05C,oV:A

Cp= 1.0

£ =1025

V = 1.0m sec
A =2130m

t,es 1,100 - TONS (##A)
3) kEH
a) GLOBAL LOAD
SR 186 HfS SEFHEE L Ao
F=1:f,-9-D-t
I ! Indentation Factor %2 &35,
fo: Contact Factor
£ =V/4D (BHE)
=0.004,/4x147.42
=1.6x10"
=09 &3 3%
9. —HIFERERE
e=16x10"
0.= 300 psi = 21kg/cf = 210 TONS /m'
D @ #&Hoh
147.42m
t D AMEOWLEKSERN EEL LN LD, L. OREFT HEFHEY
Ei3fxt=2m&T 5
F=2%x09X210X147.42X2
= 110000 {tons)
b) Impact Load {due to Multi-Year Ice floe)
KTk KE7.6mx 500m®
KIRE BM 156800 ton-sec2/m
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K &V 1.0 m/ s
3% o 400 psi = 28kg/cd = 280 ton i
BatRER 147,42m 2 = 73.71m
Impact Load F = 102000 ton
KEOFETE \ _ [KESEBCET S BEDHGERT 5
(Emmmﬁ—) = (mmé— ) + <K¥?5I$w¥~)
& LTEE
(5) B &
237 . (HHEE) B Section B
M2.3.8 : B" HERER
6) ¥ WCAPI code)
a) KEER H
Sliding Capacity Fg = 179000 ton

F
Allowable Sliding Capacity 1—;-= 119000 ton

b) MEEBHD( -V YOEERT )
Bearing Capacity q = 170 ton/m

Allowable Bearing Capacity >0 = 85 tonAr

({BL, MBI Silty sand ¢ =230 L{EE)

q

52. 10 Unit:m
T .\I
o L
N
. = a |
| - — .‘
| = ~ |
y CTTTTTITL |
{ — i
— i
. 7 2
L)
oy —
o )/ —
i ,_
60° 7
¥ [l rerryrrrrrir J
L 6.9 l 10 R
L 16.9 '

9237 #£# Sectionl®
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Unit.:m

! !
1
150 J

238 piPmumEm

M WBRUEREA®
KGR AEREDOSMAELLTE, FIA4RHEY . » PEBRICHT OR A, XY SEAERH
150m ERBI TS L0 SERCFr—FyREG- T DI BHETORAMIIELERT 2L, —&
TFFA8ATEHREE L
BEIDTSAAK—T 5 — M F3 ToBEAL— PRUEBR - S8 - KRB LT, 5 7EFHR
BELMESKTEHMIN T 28, BKENDOSBAE A~ VRERTIE, K4~ o—0FAHH
PERING,
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3. X T E T D Wnw T

3.1 E 2]

BEBENOEZN S5 HEBHNZ OV Ti, B4 2 FR ERBRFST LI TE . KBRS
BROEBESR eI KEHOER TR, KEORE - MRBAT+ATWISL LT3, ERERoRE
Oflfan RE TS D, KigoMAERE, WEY - KR - KATHOBETH, pile-up % FKC
Rl B —MT, WMEVITH KENEELAB48K, BHEETQL L CoRKKENLKBEC L
*EN LT AL LHMEDICH CBKEHOHERHE, Ralston OBEsLAZ b OBE THERA T L
P Thde. Ll, BRCHOKEDD —BNCEBLTELRBAXBRTSD, X2 bd+0
BAEL b, HHOZRITCL - THETN2Td3. L, ZANZEMNG, Ok 2@t
75 fewitid, FiaXkboKENOH TS T (, KEELOD ZKELKERBOKE e, KO
B LoBETR LT, WEWEM 2L L TR 280 2052 20 BT, FEKEAOKRT
TOKENC DN THIBA @ M5 % o

SERARETONEBEALLZ (WS, FELIOZBTNEITEOL 5 8@ E L5 Yo

1) BEESHANERC Y 2HER

2) KEOFG—HH, KEACKRETIESE
(3) KEBRIKX BKED

(4 mEMEOESR

8 KowEhokE

(6) HiTRE

{7} rubble field DML v—, v
(8 ride-up Bt E FORE

(9 ZHUBEHDOice jamming

(¢ DEIXRESHOBELHOES

1 KEDSE (BSEH)

@ mEHoOMYPHEE

13 & ®

(4 KEFEREE

s KpoMRCES OKHEH

3.2 KKWICHITDHWEIEER
3.2.1 FABHCHKEH

—ROMEMEYDDE, HEZET AT L0585, HEoBRELTH, ERESEEXLLZ ,TWde &
DL 5 HEHYOB/EMEYL, KRICL - T, KEB~ORALASTAEL bh 2,

PBESF I ORENKDWTiE, BICss AR K35, Lal, NERCHCKENOHRRHA LS
(ZVo ZhH, KBRICPATHEAEET28E8%90, KENZR T LeElt, ENELER
MEHET RO O, ARATEERIB LA TWLEEL LN, 22X, KEHLCDWTE, HH
BCEHOKENEREL R, B2WME 25056 TH 5.

EE SaCRHERME REL, FRAKbBOKENERET - %o MER, 27 vafit, +h¥h
A LTTRRTD 5o MERRKIF S TERTESE 2 » Thd. OEENETOKER T, SHEESKO
BT, 0.04~0.06TH54 IAETH HHROEENSL0T, EPMLASLRELIOER
P bo FEKOMEE, 14m, X, BFBER24 Lkp, T2,

KRS, E3.2.1RT L 9% sPace factor k 2B (LT TH » feo HMEBICIERT 2KE DI,
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BERERERLC, BRECED Thid, Bk EMER FoHETHIRRN T b BB TH 22
5TH %o KEKENOHMUENLICONWT, OB 2— B4R 3.2.2~3.2.5 CRTe N3
2.2, EMEEEKINELY A r— A ORI REARET 52— Th 5o [3.2.3 Tit, BAE%
HRBEsE L AP Tdb. 3240, EEME LBFBBENETT AR T 5, X, M3.2.51, x,
yHBKEERICER L s xgoft, MRCEERNAZGBEMRY, MR TER I LBNE 2, &
MeMBKESLZ 2 Y, BRAT-VAELBATHE, BL, IZHOBELIK, 2TOBAK o
L0957 g—itn 2R Cld o

COLUMN

kD kD
E321
TWO COLUMNS
175 sam SPACING —_
5 ma/s 2.56 kg

HORTZONTAL FORCE

HYDRODYNAMIC
REGION

ZERQ -
Ils |

TIME

Bg3.2.2
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THREE COLUMNS

175 mm SPACING
50 m/s

:[3.23 kg

HORTZONTAL FORCE

HYDRODYNAMIC
REGION
AA'MAJ
ZERG
s
TIME
2323
TWO COLUMNS
100 mm SPACING I
50 rm/s 2.56 kg

HORIZONTAL FORCE

HYORO-
DYNAMIC
REGION

ZERO

TIME

(324
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NINE COLUMNS

100 mm EQUAL SPACING
50 mm/s 1.94 kg

HORIZONTAL FORCE

HYDRODYNAMIC
REGION

ZERO

ey

TIME

B43.2.5

KRS OEMERE D, Sm/s~100m s, RE#TOERMEL 01~20 L/svhh, EHHAE V.
BB 2K OB piE T 2 BE L, AHEE R NEE (% 2.

BEe— VORZABRE—F LTRSS ORRLE TRA WY, FERE, BLARART— 2 T -
BT LToBELLZY, SEBOXBNDLIVWIARELZERTHE T2 LTOBERN B ALY
ERLA30TH Y, BHlie— FEOKEN RN T A, ERIFED THY TE W

KEKENOHAURRE £H3.2.6 R{F3. 2.7 IR T KENDZ, W IBEAROKENFsingle ©
T, EETAELTE B #-T, BEOH%En, TOROBKEN%Ftotal &Hhd,

Ftotal ./ n Fsingle ~1
REMOHEEENHAT A2 LT HEANE{AVWOT, BEXDD 9%, 2HE0BAKRE,
space factor k >55, 3AEORA&WKE, k>657T, HEDKEALEALLTtRbhiZzbh
Wz bi# 5o

®3.27 7R, x, y FAKEWBIKEBEIhAZITEOHERGRL TH b, MBROT LA %L, KR
OWEHAEX LT tandemOEF| 215 2 &K, B THEEAHKKE ©pile up (ice jamming
IHELAEWED, Ftotal /nFsingle <1 T2,

SEFOEBOBHDO L 2, ice jamming OEETH L, SEOEE T, HEN% jamming
HRELED - 25, ToOMBRRTH LMK ORMBEIBEINL. jamming ORROLHITHE,
KE, KEzEBHKEL, EEMECERZAE{ TALEHNS B,
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/O TWO COLUMNS

1 | | l i i 1

o)
{Q
E
o
[TH )}
N osj—
S
=
=
o
Fu
L
1}
0

2 4 6
SPACING FAGTOR, k

3.2.6

@ 1,0 @ TTme oo e oo e — o p e —
[=]

=

o
[T
h
-~ O o O

3 0

b THREE COLUMNS
* o

o ﬂl - O

=

=

= 0.5 |
i
ha

=

2 NINE COLUMNS, 100 mm EQUALLY SPACED
u-b-'

0 i 1 1 1 1 1 1
0 2 4 6

SPACING FACTOR, k
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3.22 HEETLICECKES

HEETA0IPLEL Ty — Y »HOBEBEDCERRODL, AASBEIHETSKENOTH
HISEER % 1T~ 7o

EAARREG, #EE T A MIFTEE Ui, BHOBMELR3.2.8 KiRt, MEOHEANL79¢
BERTORKERE6 0amTH5, HEREOKEEREL, $007 T3,

KEBERELR3. 2.1 IGRT, BB, BALTELD LY, ABFERLTEIL, XEl 4mod
A THT o oo IANDMYT AR 2 6 kpa TH b, '

ACEKE D ORMELO~FIZE3.2. 9 LT, Hle— VR ERES & MAEMTRE ORER
Tdh, 2r-2ARODWTHALTWE 5, EHUFEEHEESJECE, HTRBEOX r —r ity KBS
% B

RoBHHMERB EOHEME. EABEOBRRRLOMEL, Theh, BHHOKARRNNELS
AED24 —2 %o %o

SEERETH 3.2.1 0WCFRT, KENE, AHAKERBAAMCETABEIRA LA, Hatok
BRRKEO15 FBERCH S,

ENAROKEBISTORARE (SMERER) £D.L Fhl. KTKENRM,

Fp ~+D,=C(a, h, 0. f3/D,

TEbEN L, 2K, CRAEHRRET, héma, KEL, RIGEE, KEBHRET OBEMTDS,
A OKENE, BREBHZELLhaY, KBOAMASETH HEAOERYE, $2LXK222b0
LB bhB, -
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#3.2.1

TEST CONDITION OF OCTAGONAL PYRAMID MODEL

DIAMETER OF  DIAMETER OF SECTIONAL AREA
CASE DRAFT FREEDOARD  ¢IRCUMCIRCLE  INSCRIBED CIRCLE ’
ch cm o cm cm
1 54.9 35.1 38.7 35.7 1056.3
2 45.1 44.9 42.5 3.2 1274.8
3 35.5 54.5 46.2 42.7 1508.6

OCTAGONAL PYRAMID

ICE THICKNESS 14 wm
FLEXURAL STRENGTH 26 kPa —_—
RELATIVE VELOCITY 5 mm/s 1.48 kg

"HORTZONTAL FORCE

HYDRO-
DYNAMIC
REGION

a0,
25 ZER0
TINE
329

@ 1.0

[}

[~

b
[
o
s

=

3 THREE COLUMNS
B
[V o _

i fr (o]

o o]

[=

o 0.5
&
S

g NINE COLUMNS, 100 mm EQUALLY SPACED
LL“
1 1 l i 1 1
0 I
0 2 6

4
SPACING FACTOR, k

E3.2.10
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4. F b h

KAy h—ERE b, KBABEMENO—EE, K—7 »— VBT, BCREBELTVWALONSE, T
N OWBEREY TH, KFEERICR ~ 2R HTOR TWL2 045 ), AREEROARSEBALATNG,
KBRBEREDOREE, KFE— 2T L>Td, THEERHHEE(, BHXELWCLIT5LE,
REN 2 ECRE IS, 48 KABKHIABEER K IZEBRMNTHN, Bea kKA TTORE2ER

AR CERENGEDONT, BVRERSTELLIBEFOBEBOERIEETH S,
KiEBBEDOBERHAFBARThG BEBRAXIE KON TS EBbii b5, BEWH & LT,
RO, 22 - OFAGLAETEA IS, T2 ) - OBRSRBRER BB TIASPT /A=

-y »OWREELHLBEES G,
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%35 BEBERTL 54k 2k

1. # o

f
S
H
=%
M
-

1.1 B 8 F

A Ok EE CIEE LI MO RT3 T, KR TORBHEED LACHKRTHS, LiL.
ROEIABATOKBICEEAT, X, AT 2 KERAG(FKE) 3T % , I L 9 2 FER KPR
F- FRER/ICE . HE, FEMNOKERT ST A8 TT 2Rk R 2B S UL, BRI
Lbg |02 THE, BEOKRE, BKkEOCRREELD, R, [ Loy | 2RI THRAL
TokPokBlear 7—HE LZH % VRAEB, LL, KBl # > »—OXPHAEOTBEE ORBE L,
[ Lo S OKBREBUAET - 2R0BOTHEHETS Y, KPEEXDOWTHKE # » #— L #:FHT2 55
AR {n, T PBERSBEOBRANEEBTC, [ Lbe & TAZARETY 34, 125 KERE
MEFECH D L, BEROKEBR TORMENE 5HE L 7o

kR ToREBHER TE, BUENAKBCEZIRAZ LEROTHEATS D, FB—ICI2XERRHR
EHER D> THOREON—ETE5, X, [ Lb# |KRHEEMEHITHE, chail Lbe o
EBTHTHEZC Lo | oOFBRAMRUCDER OFBEM~OBRENAIE TS, 2O, K
FHERE WGB3 EREIET Lod | OFIFTEHC IR E LA L T2 e LT, BHIhI b, #
4 KT COSMHORGBHA 2 BERKAITTT IRENES,

BEFELCEATEN Lbe | ONLHIETS B b, ENFHILTRERE LTRETHZEEL, 2L
T, TREOCEHEXOWTHHETOITELE L,
(1) sk chiERE B F 28 ORI FERR
(@) Bl v = 7 2 RU A B O W
(3) HHEERRFEONE
) BREIEARBOWME
(5} F At

%, ARIHREHRIC OV TRBFRF, K4, BRI RBRRRR UiTed OfEE, WET Mo

12 = B & M
MERAET Lo | OB RUFHEE, RREESCOW TR, FHLMFEREE (HRERN .
370, FBMS 9438 ) 2EEIhkn,
AR OFREIELE RUBHERTEOMD TH 5,
2] it (MR )
B fRtps (BHTHEGTRISE AR )
B E @/ (B & #& %)
2 BB (= # & #)
F % 2 (B £ & #)

B o B B o

1.3 # L

SEET Lo I E>TkBERBR T2 COMBTH - 7ch, BE #0 HBEEoWThiton
TAWO BT TESRD IS T biE !, Bl OHETREBO—TIEE D » 2LUARTTTER O
WEREAMIEB TS o feo RS, BAMBEBOFAA40 v~ AfHETHAH6~1 0mMiTHSTS % » 2ROE
KE(RI~d =4 n) ITHEAL, MBS 0EIDT+» — 9> FFk T o A OB ORB TS » fro TEFH
KAEZ0.8~1.2mTH% hOMENE - i, EFETHPERIBEZNLY 5 2R %25 A58 (KE

— 232 —



REATHD, [ Lb2 |RADLRBES >TRES~ 6/ + M ECEBRKMT £ TS E LTO
BEEHL e B1L1CARMON— + EFEORME, B 1.20HHP00 Lbe jOkA HAREOR
OB DI EERT. BHEBER 2 CTlleven keel TR oTn2 2, WHBETE I, HiAREL
L1821 B LEASN L ) 2 & LIAHIEKE 9.0 mBLERRLT, MokMESAACRETESL L)
BERL T2, H1.33@MN5 9F1 A taOoBMERFIOkRE T L be | of AR 2R3, FiE%

TERKC 205 TR 1. 3 IR 8B TERE-EE 1 A 2 2 A KT kP ENER L KkPRER RO

SThb, BEFKkOHEGEO TREIAATREBI & £t 5%, HEPKHT2 S RENHIFOTERE %
TTEHO L, XETEFORFEFRTIOL LT oXB RS 2R 1.1 K, MEBErSRL 21,
1.2.21C& 23 73,

1.4 WaEEHRARRE

B ARS EFMTE - V2 TEH - TH I 5KBELhAZDLWARESTE b4 TERI A, SHI
TR UCKEPTI6ME, gkiEhTl 1EH, 22 TEOEHI2T7%. O[O LHERLIICE
T, HEBREELOHENTFA, B, Cidthth,

A FEKEATTEE (PR A dBRE )
B TR 2 A TRk P T ROK AT TS
ClFr—PrsHkBR( v sy 274 25)
FRLTWE, | BAOHNITOF— 2IR@EFEIZ1 5~20 3 bich, FREE0HEHT IO B 5,

FBFATHERE 2 TPl 32 ARICIDKE, KOBE, MSESOKE KRBT 7 - 2 BB BETHEH B,
COEOKE TR, 1LA22HOVv- T4 RPENERL 2 A1 BOEBRESB—00 8 0 2@OHBLITK
Bl LA s &% st LOWKEREER r -2 24T THl2bE® 03, FRLLR & — i
FRTLEAREFHX AT AFGEEFRELCOHE LK L THTWL O TREHSKE L, ZOBR, K
MTRLhA T 20 b RROKEMTHELKE - KR 7 A - 2B L LTAHiT75 L LIEE 2D 5,
L2 L« OFEITE, Pl 7o 7 a2 @ownwTiifTe— FRIZMMEDOERMEELTRL L
BETEE TS 2,

AZAM, PAZEOF-REAF-Fra—FTCIGEL(RRSIRAS, BRT2 L KREMBEITR
DERTILEXBOL 20> AADHTEE L LTOREB LA DA T LHRETSHS,

1.5 KKEHREE

NCREHA L, HEREETH & e K BIEOBSICER Lk, o T 2 THALNAKE 5 A — 2 HEROM
TTHECFHFMCEHBCREL 2 R14 CAREHOABT TEBLTTRT, BERAALT12A208
L3 0 HOMO~rE s 2 TORMIE, 1 A 7 B LI OR TN 7 O ER KR T ORI 44T bh,
MEOBEKOEROEGSHRE T (HABHI ST THL20T7F— 2 L L TORH I, BREKD
Wi, B2 WA ToNE L EHEBEROEAER AHBEN» oRPHKERIA THEOT, —
SOEBETNEAFREBKO T BB ORAIOLFMINETHS 95,
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12/388 | HEBE (RN 5 EM)

12111 a0 s

Xl
1 1Nse-efLa
ZAsE~248

B1.1 #H2S5KMEMBREAN Loe | 0xhiBr— t &

SHIP'S DRAFT {(METEH) .
8.0 8.5 9.0 9.8 100

[ I T T L] r_r T 1.1 T I T 1] ] T l L) T U7 I
‘8I-f1-14
oA1z28 1 _ARR. FREMANTLE
12- 3 | — DEP, o~ -
1215
T ARR. SEOWA BASE
‘84= 1~ 8|
1-14 |
—1-23] [sreep TRIAL
i
1-311 DRAFT (aft)
,L DISPLACEMENT
s
2-13| _ARR.BRIDE BAY
5- 3 ___MAR, CAPETOWN
314
-20 . _ _ — _DEF. PORT LUISE
3-31|
a-8) S —_\_____DEP. SINGAPOL
=19 | ) ARR, TOKYO
w R
ju—y
< DISPLACEMENT (1000 TON)
ay 1 ! 1 ! !

1
12 15 14 i7 18 19

E1.2 Change of Ship's Draft & Displacement
during 25th JARE Vovage bY "Shirase”
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