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LB, RER ALTERE A 1680 IMOBESEHEBEL LTEETWS, LT REETHFNI
MORBITZEEAHE(ENRE L FENFHMLIBET L L5 ILSERPEFFAKRICLED
SEHUWEFHEER IMORRRTHCELTLINLHANE L EX 2WERDONEZ —IGHEEL
TBLIERPLUDPHLER TR WEBbh3, 3T, BAMBEREEREZBELLMHREE BHIST
SNLIMEROKRE —S TR, RERVFZDELMIEDPSE S SERNEROBRESEL 2E
#THY . FIZIERA. BFEOINOBRBEIEECHBICHEDR LW, 0L 3. RE A BTRFRE A
 168DA S BT 5 BERMEIL . 2h 2 TOXEIIATEEZHMAT LRMoBREHE £ RAED
LWEINTWRZEPLWDOZBEBAIEHBINTNS,

2.4.1 IMOfRMHEEE REA. 167

DT, BE0ERIZOWTENS, 8. I 2 THWIEXOMREFIEE I 22 22 F2
SHL . WHICOWTISE> 25HL BT B2 N,

ARERENHFREIL. FEERILFE TRI100 n REDFREHT S FEDHE (sea-going) RE
R UEMN (2L BRRUCEREAMERMZR) 1 LBEINL, 8. BN L TEIR
2 OA 1681, T FREAPEBMN IR LTd, 197T1410A . RE& A 16TOWIEL L TRIRINIREA
A206(VID) IZENESH S, ZOBMTIE. RE A 206NWENBEZ FURE A 16TI2OVWTHERTS.

T, EEECHET 2 EANERELFEIE LA EE BSHOMREXISRT . 8. <SRBT
HERRWDEERZRT.

i) REMBECEDRICNT 3 BREEE <5. 1>
i) FR A AR (209 5 R E S <5. 2>
i) FREM g 58k <5. 3>
v) EEHEHE <5.4~5. 7>

1) KRERRUEDROBREESE

AN EBEEIIKIORTHEFTHRINTNS,

i) BEAHR (GZHER) omEEEE <5. 1>

GZigr e THEHI W EEEMNAZ TOEESHLHERULETH S E?ﬁ‘?’ﬁ?&ﬁ’ shTwnwa,

(a) BESTRBA,SESE 0EZTOEHEA B0 WT, AB0°)=Z 0.05 n—rad THEZ L.

(b) EREBHS AEZTHOEEA (40°) . H2WIHEAFTAS. 6 L THOEEA (0:) 220
T, 0= A0°DEEAM)2 0.09 mrad, G:< 40°NDEEA ()= 0.09 nradTH5
ZE,

() 30EH»S AETTOHEEA040°) . HBWI 30ELSBARTEAR 0:FTHEMEA (+)
2oWT. 85 2 A0°DL EAM°)= 0.03 mrad, 8¢ < A0°DEE A0 (64> 0.03
nrad THBHZ L.
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i) MABRBECIPETrAENERE
BRTIGZPBABEICERTAHEMAL 30E:
BRZHZEPEILL, BERBTH>TUdh
S5%wv, (i), iii) Fig. 2.6 ()BR)

v) XZtyIEInHEE

AZ e F@EGMolE. 0.5 nllEbB L.,

PEOWEEOFTERLBL WEASEREESR
EDR/MEL % B,

2) IR AR EEGR OB R

AEHIL, RE A 06 L AQERESEHER
WG DELTEAIR, G DDFXITRINE K
MOBAFTRGEHLEE. 1) TENALBERE
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6:< 40° DEEA (6+) 2 0.09 mrad
ThHhBZE (Fig. 2.7 BH) .
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PETLTRIE R 57400,
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Fig.2.6 Schematic Diagram Illustrating
Criteria in Res.A.167 [23]
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Fig.2.7 Criterion for Ships Carrying
Timber Deck Cargoes [40]

g, RERTMOBAREZEZRT S ZLPBELLHEE. L5LCINCKBBERZTL >tk
GMoAETLTNE L 6% W, AT, HERBTIOEX S 2&3 0.10 n DIETE
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B9 2 EeEMmIER | (Code of Safe Practice for ships Carrying Timber Deck Cargoes) {25 w &
Y 7EOMMMBHEINTNS,

0. BEAGHECERLFREARHENP LD LE5HD 5% DRAE (perneability) 2HT 3
LOLFELCEZDFNCBEATESLZ LA »TWD (W& A 206 (T8 1) . AEAHCHIL 290
SLF TH—F v RPEGNGFTEFESHBTZW L FEREL . 58300 SLIF CEEOEMNERLZ L%
EOFBROBREFRBEABNOEYD S IOBEAILL . kEE 0.5 52 L ERAIFLHRINETIE
TWEDRERIZE > TS,

3) KRERICHTIEMEE <5. 3>

REMICH LT, 1) TRNCBEOMICKROZERAEPEBMINTWS,

() RELVFEANEFLTRBEHT S L IOBBEMAIL WWEZEIUIL LTSNV,

(b) BEEHZ X Z2EME— A P ERATHEL ., TRICEZEMAD W0EZEIUIL LW,

Me=0. 02 -Ve2/L-A- (KG—-d/2) (14)
22720, Me: EENCEZ2E—X2 b (m-t) A HEKE (L)

Vo : i1 (m/sec) d :FHEK (n)

L : KB EOBOREE (m) KG : ¥— )V LELEE (n)

@QIZFREOBEHICESSHEEMNEZHBLAEETH Y . RPED THMEEER ) CLEKRERS
SRS EAE BUKOESENTCIDEEROBRIEEINRTWS, o8B, & A 1TTIIRENKE
# kg /ALREL (RAREMSHE 0 2.8)) . BMEME— AV P ERIREBEORBEFELIET
BIERERL, 20HE AN/ m? FHBITRESEFTLIILEFRLLSTLINnEERTWS
LOOEAKRWGEFER. HRINTWEW, ZBL3ITRE A 18PREOBEHOARLEHLTWS
oizH LERSEO TiaERERER ) CREZOBIOMIZAIE 15 n/sec HEDEERIC L 288
PBlE—APRELIL., 7. BEBHE— AV ME TA/ m2 RUKENERE 60 Ke2 e L T#E
pie® BERBEERZIPRL TV A AR T S,

(O X EFEEEBEOEERIE— X > M2 L 2 BEM IR L EE TRPBEORANARICIIRIENE
WIZR Y S0, 2720 MBI T 5 HREEERS O ERENEERE L L TER EERD
BEMT—XA YV FPEAINTWS, 8. (4A)XFORBOBHRBUIEAS TR WD | 58 ¥ e
OEERIE—X T+ % '

Mr=A/g - V2/R- (KG—d/2) ' (15)
L. R= 2L BRURESFOIHEEZ V= 0.65 Vo LEELLHEDEIITITHYT S,

4) Zoft

WK A 167 OFESE TR LD BRNBED 2 WERPTRENRERDIITH

(a) WATASF (6:) DEH <5. 1 HE>

(b) FEELF/MATHBEZL., <5. 4>

(c) RENEEOKS WA OBE . HEEEH\0BEK. FREOHEEK. EENHEE. B

EHEFECESEFPRETERIINTE2EETFORBOLEE., <5. 6>
35—



(d)

2L REMMICH LT . I HREMC BT 5 Ko EMHER (Code of Safe Practice for Bulk
Cargoes) BV, 1960 ESOLASHEWBEVIELOEE, <5. 7>

FVBEINTNS,

AN

HEE BOETREMARIC L VEFRBOKBRUVECIEBELZRET S L. BTHETIE

MREESFINEREREROVWTEHEL TS,
Zof 18 LTROBHEPHEI N TN,

(a)

(b)
(c)

BRAGEICHTIEREH. BI2F 7ANEBKIZLZHA P €2 5 &S RUEIF R
DEFICLEL BEREE—X > FOEKKRERR ., <& 1>
BEPRKICHFATRBEZEE L L WSEOREEZ R IR SBEERFTRBOKE. <18 11>
<fHg¢ 111> (B)

2.4.2 IMOEFHHEHXE RE A. 168

FHOHEMEEL . FEOFREEFTIMFRBELBEIN, RECHETIHFOHFBRIRITSNT
Wi, BEEICHETT 2 BARBEPIHRINAERELEE LS SHIZ. XZ e IEEGMD
E30.35 m PLETH B I L (& A 168 5.1. () ) DIFMIRE A LeToBIEERE 5 1HL 2<FAL
TH5.

APPENDIX 1 (Z5RL7c X D12, HEF IR I NS Z2non#hEid. 1 ZITRE A.167U§JUP‘J§'G‘ZE§6°
UTH&EEro8&E IR 5 EFEBHICOWTHENS,

(a)

(b)

(c)

(d)

(e)

(f)

181 : RSB OFEICH T LERRTHIHELEHETRE A 16T ZRRLHBRAZETH
%,
180 - RETINESHERBTIE. @RI L > TEEEEELEET A L TRLBLVWREBE W
bBRTWBErEY. BREFHEMZ0%XRL . LrLABESN%OBATREZRINSE LT
BELTWS,
&M : ZOFKRICET 5 B/NEREOFEIZEMICHT T2 HEOERTHRE A 167ICIIFEH
LS | BEXRRE THETLEMRICTT2HHNOBRLEZONS ., BRKIZETI2EHEEZED
TZWER T 28EDOBRE L D | XEHITXR (winter seasonal zone) ¥ HifT9 2 Hly
EOWTZDEKRBERELTIVWS, ZOHFIZOVWTIRBETHENRS,
TRV : & A 167 (18 ML ARICEEIHFEROELTER L LITEX S Y FEEGMD
#EEIZOWTGERTWS
8V : WEHDOFBRAY DD ORIEHDOM Y 5 LR D RO WTEM DOMTERB R U
BEZEOB/MEIZOWTEHELTWS, (HRE A28 (VIIDTHESD)
H8VI : fTRAABKRE R T 5700 BKOEREICH T2 ERRGHERZHELTWS, I4b
b, FEOB/NNUKOEE,2AL TS L
A=0.7+0.035 -0 (n?) =20 (m (16)
A=0.07-1¢ (m?) 2>20 (m an
REL.LETINVEBRTEINT—IDRETO. 7 - L2E224EIIWN,



FEAKRICTN T -7 DOPHES L LBERS RO LATWEH I I T I3EKT L. (RE
A.208 (VIDTHIEHY ) .
(g) 1962 VI RUF VI : FHIEE (RFE& A 208K UFHRER A. 269 (VIIDTHIEHD )

2.5 1977HMLEYZFZEHDES

ThL®Y 2 2EM AL TR, BOMRSHGTINTNE2D DT, HUTHFHOFLZEOHRIC
BLTEZh %57 5. ARVOLEER (HREREFICO WUIMAIRE L &) % APPEND
X2 2Ry, DUTHRFHOGERERERERREICOWTHET S,

1) EH&EH: B1EF1ANOEHAEEICIT, B2 EREERCHETIHRE A. 168 B
I THEAEHOBRSA L WeHIZH L . BAFHTIE TECOBREDZ NI I 2HhMEALRS
UA— VL EoFERERE ) tPRIATWS,

2)  fEEAMEERNE . BiRRBE 2 A UHE RIS I ERRERCEET 2TME. SRR
ENTW3, ZOREE. KD W@>THESINRS THHXF Ly 2ES M IZ. —BHEEKIEBWTUL
BOIYA—PALETHEI L, BEMEMILEBRE T0X— ML EoBRICBWTIE. X2
SEIEFWMTDILEFEFFFRBOTELR ALV, B 0SSV XA—MLIEETEI L, | D
BEBRESEBHACCA) @)~ [@>E IMORE A 168 NG 1) ~(A)> L2<ALARTHL. Zoft
EMEBIIBOBMETH LS. ZOFIIZEARBBRED L WIFHEF X ERLHEII LW,

ZNESZ. TRLEY RS OFETLRERKICIZTMORE A 168 DWbHW S ERAICHE
¥RTLEREEESREASNG., LALLSS | BBHMCQ)>TIE TR L . XETHRERED,
LN OERNTELUSEERDIHAE. TRRILLVWIERTES, J ERELEEBPHEAL
e, ZRENBAE L WEARFEERORXIZELNE L3I MORE A. 168 LISkOWbW 5%
B RN S L D B ERET DADTREBL S 5 RS BENEDHE L DB
A% BtAt§ 5 72D FEIZOWTEIE LCERMTER 3I2H DV EH S5 ( APPENDIX 2 BH),

3) HW31HBARVCHRMNEE3IO#E1

S3UHA THLUWRRUEREN | OFXTRRRBRAFELZRLLERELZERL TV 00,
Bt ET B ZOFCEBRINTHEAEE 3085 1 THLWARVRELTEZ 58BN
LETOBBhOBEDHEFELETEIAA TV X ITRENT WS, ZDHA ¥ ARG
BHER 2.2.2 TERNLWLSBHYED THRMERER ) Wb 3 ZERICE I HEORES £
DEBELZ->TWE (BEBAZEIX. 2.3.188) . 220 ZOHMTIIREOAKE LSS FHDZE
ILZZELTWBEHRELS.

T, ERENHBERCLBELHBEROR TR L 2 EEME— X FEHFRIE.

N
My =%pCp K2 X (V23 An Zn) (18)
n

ZZIT.




My, : EREAIC L SHEBRE—A B An :E¥E n ORPAEE
Mye : ZBEIIHFL WEIC X 2 EEME—X Vb Zn : An DRLERDORBIERRE DE

b EROEE DRNTZHES
Co : MY %M KTTEH AR n B K
K @ EEFH N RTHEHE L EREROR
K=1 SE@EHLT 6o : EHRDERIC X 2 WEHA
K>1 ZRIHLT 81 : 6o IBETHIENL TV HEOMIE
Vo WEEAN ORLEES T3 R n
6. : BAf (61) XIZEEFORET
£ %

TR, HEESECH-ZREPERTL L LTHETS (n=1) ». HEEZAFHFHNNOER
ZHAFEILT. ZRENOBEYP L OGS (A L EEEMPRE WD ANCHEL TLrEHEELND
5, 372, An K. Zn B0, 61 FOEBEETIZENLINTWS, REED THMERER ) TR
n=1tLT, EXDOEBMEIL 2.3. ITRLIERWEAREHWTWS,

4) BWI2HUMRVCHESEBIOHE 2

SE32BRN THRITAAK ) DFRXTIE. FREANDITRAABKOFERIC L BB E2ZE L ERER
ERLTWS, ZOEKMNYRWCEL TIRTESR 3081%E 2 TFIRITAAKOBENFHRF &I
BT EHAT 2 REZFIPRINTWS, LT, HA S RTRINCFEEZRBNT S, ZnER
Fi. X2 b ALNCs FRBEIFTNATNWS,

Fig. 2.8 TR ¥ & iz, BREANDITAABARIZ L BMEFE— A FOLFR (AHE” a7 ) L&
BE—AV ML ttER% (HHE” b” ) L. &L LTI,

' Cwoa = HE b /HE a =21 (19)
THDHZLPRERBEAFTHS. HE bZRET S ICLBELMRAAIT. BARAA 6f XiZH0EDOW
FTRPNSWAELDEESDH S . £/, FRLOEFEAKBEME— XV FMroo 3. TNV T7—7 L
DEJERL TOHEFEKREEZL . TDRA

PEAT B S THRIEH L RIBE Mwag o GZuag = Mool
HmELT g
Mwsop = K+ My 20) § 2 MrorGZ:%r
At Al IR % A
My : BIR EOHBAKIC L 28008 =
HHEe—X2 b
ﬁtﬁ B dfor40°| ANGLE OF INCLINATION
K :

TRDSB, ZIT. Muon ZFIIICIX Fig.2.8 Schematic Diagram Illustrating

NESBAITIE K=1.0 & L¥EHR Regulatic_an 32 of Torremolinos
International Convention

ZWOEWwE UTidmmodEEn &g (Water on Deck) [27]



HiRZEDEBERUBROBEIZL 2HFBKOBHHREEZEL TKERET S L LTWE A, Bk
RWIHBEFRITRER TR W, XL BEEAAE O, L LINVT—7 LEEAAE6: L L
B,

10° = 6, < 15° Xl 20° = 6:< 25° TiF K>1.0 (21)

o= 20" XiZ s = 30° Tk K<1.0 (22)

PRALTRWEDREADH S, 270, B ELICHEEAPHIUL, #IICEZTL Y AHKRIZHE
KOZLWREBE WAREALT B 2L L% 5. My OFIETIEZOBELERTILRELTWS., LB,
BAROPSDHEBAOKRELERTE2LLTWEZLDL . ERBRECSBDBAITRAAYD > 725
HEORMEDB R L BN K-> 1EZFLBRINS,

AL TIE. YBEAITAARC L 2 EREBOEH L RHEOBRRCHANCI D AR 2 (23D
HMELDBERLD - (X2 DBROBRL L) . LeLLhBs. BRyEVZoEBEREREL £
DEEFEDHA Ty ABRENT:, Dk 5. EROBFEEREREIIHNT 5% 2 FORIZEAITAA
REPHEEERINETHELVWIELFIFHIET S, ZOL3%4E,rS . BMORENEEY
H2 5 ETHARITRAADA N XL BEROGWBEL GO 5 BOMAPHHRIRL TS,

5) HB34HAURUCRMEBEIOEHES

SMFANE. THEK REATAHRAT. BRKORENDBETNODH 2R THRET 5 BRIIBRMETE
FROEKBOKMZ ARTREL LW ERHELTWS,

i) REFRECERE 30 ke/m®

i) A Lommolm® (WH) 7.5 ke/n®

iii) £ ot (B)

F7: . BRATEE 308E 3 TREKICEATANA YV R, L LTHEKOEI VBB ROBERVEKE
DBIEICETIHENREINATNWS,

INOBEIZRE A 168 DG MERLTHS, LI LRE A 168 TRIEKBIIWHRED LD
RBZLE-TWS, BB, FRKEBOEEIX THFLEY /AN OBEOFFEOMPWI L, F
BEBRTOEKBRPRENWI LEFRL S,

BAEOKETFHERERRAOME 48-206 (BR4SELZAITH) THEREEZFNFTHAHL
DEBRINSHHERCMBERICOWT ) 2. B WXBERESRD 4. 5E. BEELFHEEO)-
4iil) FHIZEKRBRTOFEOTALHALEARESEESR., Q) R TREBKBROGFEAI RS
nTwa, ghizkhid

* PkFEAKE =LXD/10 (ton) (23)
L : HoEX @ B : HoE m
* B ROEBLEOENMIE =DX1.5 (m (24)

D : MoEX (m)
ELZREREMRTIE DX1.1 (m)
ThHd, BOEIRIZZOMCKEERECYAD | EBERET TR NEERETHREMRMOBEME
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> THEKBRUVEL
MNBZROEE L Fig.2.9 Ice Accretion Calculated by Various Criteria [I2]
—@% Fig. 2.9 i
RTIR, COBREPSHETTARIBRPED. WHWLKETEENRLBLWEEL L >TWNS,
B, IMOTIIBERENOBEKRKICHTIRENSZ>TWS,

6) Zofts

i EANDOBAITIAA R ET 2 HNE LTEZONLZO0HAINH S, Thbid, HB38HA iy
HES ) RUGRHEE 30#% 5 "THESIOREFERLCETSAM VX ) BUIBEVIE THED
fRaE ) BBILSHRAI TN -2 L—VRUF—F | RURNEE 308%E 9 TREEREKRNPLT
N7 —2 LEmOBKAXISEERROERE L TCORPMERDHBEFECHTIHA 21 THE. W
HA Ty Z2diziz. BRREGREFESERINTE ) | WHIIERES 11.75 mOBEICHE L WiEH
FRELLBEDFEATHY . KBBHEOE->EN LTV BRICHETIERIIH L TUIZNEE
EETELLTBRINTWEHFZDHERDOERIIEN T W, BEX. BEOEEERIT. PEED
BEBH (moderate beam seas) CTHEBEXETLHENHREANDBAITAARELEZEL . TOHEZ %
REICIREL . ZORERIL 5 BLUTLTLLHELTWS , BRBPEELLZWSEDT [/ ¥R
& UTB/NEEERD BERNBEHENB QHITRINTWEHAPEIE S L F TR—7 > R YKOK
FIEABPRRINAL LT, ZHA TV ABQHDOWERZREL > ZOHFEHRE. 1985568
WREINIMS C /circ. 408 DANNEX (ZBHIESNHTWS, Zhickiud. HHREE 2.9n RU 1.4 0
DEEEZITREPOERDOTFR EANDBAITAAREEE 5% L LIHEEROERBTICETERL
B/NEEREESE 2 DERESEICEINTWS, ZBZOBAFTEIIXE @ IZFELW,

fIAAEAZ RHET 2 BOKOEBCHEL . FOE BBBUCIZIRE A 168018 ILEBAPRL S
LOD[FLEY I/ RAFHK ) OFAY 24 n D EOBEMTHS I L 2EHEINUT. ABIEEFEUEED
REINTWS,

Fishing Vessel Law

Standards for Patrol Boats
Téu'uln}lmu Convention
USSR Standards

Iwata's Theory

—————p weight of ice Wi (t)




2.6 IMO HWeather Criterion REA. 562 (14) OB
CORFBIT. 2.2 THRNRAL D LERTIISSEILARIMN B LTHE LT, ERHEVEY
Ble LTz, B2 Un DEOBICOWTHEAZN S Z 2> TED . RIWMKRFOMIZOWT
TR A LTS NAZ . RIS EDHIZOVWTE, BHETHAEY LRAOLEELHE
AEDETHAVWSLRE Z EIZ»TW3, 2RERIZOVWTIL, K345n Ll EDHITRIRER RO
OVTHABHINEZ LRG> TWE, ZOBHDEKAZEIL . APPENDIX 3{Z5RRE A.562(2R
THEOT, PRI OWTEHERAS
1) Scope : B . KEFFENLNTNWS,
2) Recommended criterion :HEAMZLE 2 Hid. HEOKRERNBEREERM L &<ALTHS. HIb.
(i) BITEFRNLREE—AFLA—0w, 2%, Z0OBRE. BIIEBWE JETHESL .
(ii) #OHEERLICO ORETENS (APPENDIX 3BH), T OO ldBmHmICKE L »Tid%
LW EAHEIRHETBY . CZCHEAOREREDEZ FPIFNIAATHS.
(iii) MR EE—RICENEE . BESRWT, REE—XY PLN—740 w2 (Lwe =1.5 Qw2
0. BIERE—AY N LA, ZRNE—X VM TRTREICHES,
(v) CORBTHERE b BARAHOGITY>THE) TROLENS TREWBRENDHEH . ®7
Yo VIANF—IZHYTAEE a X D ARETRE. MEERLLW, - T

b=a (25)
PELBHRLL S, 22T BEE—XA Y FULN=T,
QLw, =pAZ/A (m) (26)

THEZoh, ChIAANFRELFLTHEH . ZHEETIIZ EHETIEh) & LTKETRKD 1/2
POLREREREROE TCOEREXRBELTWADIHE L., ViER (VEENE) ' ClkEL Y RE
BEERLETLLTWS, FRAERB P IZZERETIIAL 26m/seclc BT 2LDE LT, —EflE
*RALTWEDICH L. VEETIIKEDSOERICEL TRERBAEL->TED . ZORTEX
MBS bRL. VEROZHLEP-, LpLLHFS, hrEEN—-RERINCFELTS L.
ERONT Yy APENSDTHZ L LWnr ) | HEMAERIC Rakhananin FHRLREEBEZRL
THBEFRN T ZICHEDEWL,
KIZCEBNATHEH . HARL VERTURELBWIH»72, BFDOLERIE . RHT

BHIZILWVWHIEFTEDITELE :

615 =83.2/T1°5 (27)
THREINL, i WRT 7r=r, &=s, ¥=0.02 LBV LOTRERSEN Y X —NOTEICH
SPHEENEAR L BOFSLZITHRE S, —FH YV ERIEENLAR

Bis=k-Xx:1" XY (28)
THEZTWS, 2N3bk . X BREXBELXENIX—I~TE B/d R Co DBIETH < APPENDIX
3IRTERTEZLNS,

YiZ. GM/B OB TTable 2.2 DX 3 25260 TW5,



Table 2.2 Values of Y ( USSR Rule )

GoM/B [ 0.04LLF [0.05]0.06]0.07[0.08]0.09]0.10(0.11]0.12]0.1350F
Y 24.0 25.0127.029.030.7]32.033.4]34.4]35.5 36.0

Yid. FERCREEARHORETH) . QNRADY T - sOEFIHIBLT. 2RICERR&RTK,
X1, Xe PP->TVWREEFEZLNE. EEQNADs % GoM/B DR L EZ T, GM/B R—2{2(2
NADEZT7O Yy FPLTRSBE. YLEDLOTRLHBEL LI EBbPS, 22T, VEOFERH
WIERICREERL EN VX - ~TEOBEE AR, 6. .0OFHEL 6. -DFEHEFITFZL L%
L3Ry Fr/REE C L. EEAAY QORXDI D I2RT I LTk S,

61 =615 k-Xy"xXe /C’ (29)
Ry P 7REE LT HEP SR L/ Sanple Ship DRFBEERD» S FOFHEERD L L O =
0.76£ %D . ZDEHFRAINI, - THREBNAIZQDRTFQORXD S

1 = k-xX1-%x2/0.76- 015 = 109-kK-Xy X2V T 5 (30)
EVVI R A56200 Annex DEBIORXNDPEPND . LBEOME S 13, AADZ E¥ETIIEENE
HOFRERE LTHEZ5RTWE ((NABHE) 25, RE A 562 TRITREIOTBEAREL T
BRENRBOLZLPLERE LTRTELSZ L L L7z, (APPENDIX 3 Table 4%Hg)
PlE. ITMOMDBEREICHEET 5 FBLRBOEHBEOBMESY Table 231257,

Table 2.3 Application of IMO Stability Criteria to Various Vessels

ship Length
Type 24m 30m 45m 100m
+ + t t
Pagsenger Res. A. 167
Cargoes ' Res.A.562 + other appropriate'stab. criteria
Res. A. 168
Fishing , Torremolinos
B Res.A.562 + Do
. Vessels |
Res. 207 ;

2. 7 IMOTHRERFHDEBEOMH
IMO® SLF DFBED—OMMOIEBRBIHEREEICEE L HEEZTOHEZBEN R X 2 4
FMPOBEXDEEXRISRT. { A3, BRETTFEERTT.
* review of IMO criteria (resolutions A. 167 (ES.1V) and A.168 (ES. IV)) including
harmonization of agreed weather criterion with those for different types of ships; {1988}
* improved criteria taking into account the effect of following, quartering and breaking



seas, external forces and other factors affecting stability as well as systematic model
tests; {continuous}
% stability of pontoons — evaluation of experience to set a single standard : {1988}
% collection and analysis of intact stability casualty records :{continuous}
% information for the master on intact stability :{1987}
INFEOHEPLbPS X DI, BN SLFCEIT 5 RRHEREDFERIL. RER A L6TRUHRE A 168
RAKRINZVDOLIBRBUICEISBRUHEREZHRRLZERE L LGB LE I FIZEIVWTR
ELRRTEIEVEHLEELNLARICEIESHLWEREERZERT L LW THICEHESO2H
%, UT. BiESLF THERRPOEFHABICLOWELBRERICOVWTHEHTS.
2. 7.1 #HICHTSIMO Weather Criterion
2.2 THNRLMKKEEIU 0 DEOKRERRUEIIRENRIC. SMHE LTRIZL PR EEERE
ULZIN D A/2Vib¥ B Weather Criterion 238RE& A.562 L LTRBHCEIG 3. ZORAEL 2.6 T
Bz, 2oBEABEICIE. R4 o0 DEOHATRKDERBE (unlinited service) DEMHER
:h.Zao UL L7 o R E ZROBMICER LCHEERP S . K32 nllE 45 nRio/NEHER .
BlC—EPERER T LT, EEEGEROERICRS LRAEEZHLIE2L0BRE2EEZ. 20
SEHOEMICH § 2 Weather Criterion {ZDOWTIE. 1988EXFERETHEL LTHERKELNE L
DIEELETHTH S, T4bb . FRCHT S IMO Weather Criterion 3. FiICL->THHE L
TROBEEZEZR L ERUEERDBAPLBEPBEPDOEFRRBZEZRL . RE AS2TRINAERE
ROLOEH 2 B THITEMICEATRIrOBRBICSH 5. &F ¢ AICHEIN/HELE SLF TR
& ASOLNEBER I LBELHEBROB T LD VEMISH L THEEPOTWEH LEE L BT,
B3I 7 FEPERI LTS,

RI7FRERE ASLE KT 2L, A 2R — X POREAIZ25 THAXZ (18RS
AN, AEEREMEEHCSE TOERCISLREZFERLIRORZERLIIELTNWS,
ZBAHEEOER (ha) ZHELREOREENIL Y ERE ™ DRA TR IHBEMPREINTNS.

Van = 26X (0.124 0 » ha+0.722) (m/sec) (31)

ZHE kB REZEE T2 LOIKELORRAENE 2 HEZHALL LD VEDN
SOBEAECE T 2ENHENS (BREBRTEZ 05 ) Oft. RE&K A.363 T Code of Safety for
Dynamically Supported Craft DEEIZ L Z2BBEME— XY FPOFIZLBRBATRINTWS (V#E
ENHROFREE 1 OEFEASH, Ea—7x—bFX7—)V 7T HE 100 BUNER L OEEE
BHB) . o, RECXZ2EEME— XV FEERTHHOLNA—ZIZ, REICX 5 RERAD
LHREMEES.OS TOERESZ L 3 KETORERESLD 5 WIEGENZIEADL/2 Dy bHRE
BIEE P OETOEREY L 20 LREFHO 2RI LNTWS, 1B, VEOEMHBATIZ. 2o
L LCidkE ERENEESOS TOEEEZRAL . ROPED TRMERERR ) TRBREDEE R
ALTWS, 8. AFEL T 320 SFL (1982498 RETE) ICRWT IhERIEHDOER
¥5ETLMSC (BLEE2RES) NEBIhBZLELRAI.




2. 7.2 ®yy—rolERH%E

Koy — T 5 HEREREEGIFEOBRRVARERLWE E | 2h I TRRE SN ZEOEN
H¥EHEI L . MSC Circular & LTCHEICEEINTWE™ , B R VYBENLZENEEZFH—D
By — AL RBRERICETEH—EREREL P30 SLFCRE LA, 2B —E¥ERIT.

(1) MEEREH:

A (Bczm) 2 0.08 m-rad B czn> 6« (32)
A(6: )= 0.08 mrad Oczu< O ¢ (33)
72150, Bom: GZHBALLLAE
6: :WKHASA

(ii) BEJ) S -
BEERADVPETH 2 HEHIELETH L L,
PEENBEFRINLCEHETHD . K2V —2 0BT 5 BROBEIZOWTIEEF ISR %
BHSESRT NG,

INLBERERMEEFDEAFTRRVWEI LD L I L HEBL2REL TERPNLPEEPL T WY, K
V2 ERECRICHERL L. TORFENGERR L EREDHE L, S 2 50BENED LN LDL
HEBENAE, /. (1) IZRE A LTOEBEES A (30°) =20.05n-rad SgWd A (40°) =0.09
m-rad LEBLL . K2V —> 0 normally unmanned DSEZ/PSE L2 L RMBEOELLE L2k A
17T AFNEREREBEFA L L > TV AITERLEY, LB, IhITHORENEZAZMY | BENE
BOBESRER Y=L >THBLWE I, AELERETESIIBBELREINTBD . H32
| SLF THEWmPHINLIAEIKREWN,

2. 7.3 BEPOBERYE

MHDBFEFDEREIE P LELNTEY | ZORADOEBRWIIERMRICET S RREHVIERK
HEE ORI TREL < I MOIRES T WA, i, BROBEECOWCERLTW:
BTS2 /NEE 4 (Sub-committe on Safety of Fising Vessels :BEBRP FV, 1983428 STAB L ¥
S LSLFIICHER) Tid. BEFDOWHYWS Pure loss of stability [CFEL/RRPBATH 72
57, (TS DBFER No. 155RDP. 85-83 12 BWEHDBFHICET S I MORE FX 2 X > b
—WHH5)

XC. BUESTABTHEEA Y - R#—F v FHEREK L LTREI N NEEFOIEBERERE
BT REFEDHA TR 1O 2ZBICHERMOBWEPOBEREEEPZEDTFEHEZED S
Zrbk%hot:, SLEFOEZOABETRMOBEFNEFRECHET IEREBZKEL LT

* Pure loss of stability
* Parametric oscillation
* Broarching-to
CRZ TN LTI LPEBIN . AL LTROBERIND AR/ I MO Weather Criterion D
FPREBLLBE. ChonBERFRLEREEES S DA ERBREREORLOFEE L LY
a4




S5h3., BE (8310 SLH) T, BEFOZNLEAROBEL I ANLRITRT ZODOREEE
HgH I MOITRESRTVS,
xx WRAY - K—F 2 FHERE
* % FRAVRE 1O
ZB. oA XY APEEORERECE T EHHRELZ IMORRET 2 HESH S LOH
SR RTERSREINTVWE D, 2035, BRAY - #—F ¥ FEERREFE AT TV —Dh
o pure loss stability?dBR2EEL LD THEDRHL . BRAVOFEFCINEHERA VK
. BEPOFERIRTCOLT T —DOBEEFURELEINTNS,
1) WRAY - K—F v FERRE
HRAY - K= Rid, BEOENSOMSINERF L L THT XS EHRO/NE R hE G
( small and mideun-sized ships ) ZHFZEHEINT WS LR SN NBHEPDRMOIERMERR
BEHENHEHEICETIHA YV 2| 2 RE A LTORREE LTRELL!Y, ZoBEEEFEL
TIXRE A 562X ARDEZ 2 H

@ Weather Criterion (7=75L 1~T-T-C-"’:’“"( A
Sce (@) ==3 exp (-=7)
BRELOBEEEH) ol e 1135 et i
REORFE L LTRSS |
PEEPE MALTVE, FF R FPORE T
SR DI BORAE TR IRA A mm%mmﬁi%g%- st
g
- N
ﬁ:qny&‘ls-{ﬁﬁj-é%nd) pure
loss of stability MDEHEIZIZ PP w——
. 0.GrimDERHEOBR2 % H':_:'i;z"l'}""
(L D¢, = [ ydo)
WAL . FRUWEEZBERPI|D [ g
BE e BL VA EE L - o ==
2D EVE LTWS (Fig. 2.
108H) . '
= - x4r3% = @ Hea g 2
HEIMODEIHHICIIE. A H{:L:_s:(:.as(l—zsu‘n)) g_ ’i“(l‘ss(m/g_ﬁ%m)
AFyRRENBHATED (8] | o Fn_mf:{gli_,,?;;") 165 Gff— /a5 )
Lg'
£ 2 FRUEREOBBEERNE = =
a 5
NTH3. 5 FRFIFn = 0.2 3 = s_i_'ﬁg'r_)
1) 200 - EREEE (5] | R 3
. P, . AT=3.3/I T
2By % RITEEENT 2g
mﬁﬂ—é . AT;;}-; To N :‘:;;f:‘lz;’[)‘vi:o\ntD
TR | HETY
i) /& - BRI, EKFE e
DE2—T74—h 8% Fig.2.10 Procedure to determine a Stability
Criterion in Following Waves
BETS. Proposed by GDR & Poland [14]



i) EFREAHMEZ. 0.Grind B TEEX#Z S,
v) BRE. FREE LERIBRORIEELSHEESBOFREBIZHEL . #&iX 0.6rin DK

WTER B,
V) 2RFEFHMBEO RS B, ITIC 2R7 FLE L. WERERRD 3%EBBREDI
LRE.

vi) BERICET LR (AT ) 2 AT~0.6:Tdok T3, 125l TolIMBREFA#L 75,
IS RREDFMB U RIBRZECOWTIE. X4 (No. 135R, I55R) IZFH L WREFH 5 .
HA Yy 2R ENS BENGFEFERVEREZERERIRDEBYTH S,
(1) FRAGBFEPOERIEBITROREICESESHETS.
(a) MERVHOESHOBEIIERL . MITFEEIALZI LTV (VDY E 71— 27U 7 DRE)
A I RPEIIERTS.
() BERCHEIBHLBENONT UV ZA2EETE (WHWALNJATY—EEH) ,
(¢) BERIZET L8[ (AT) DOFHEYHE (He AT) id

He- AT = -He (34)
72720 #x =s1n2.89- (1-2.51-Fn) / 2.89-(1-2.51-Fxn) (35)
Fo=min (V/¥/ gL ; 0.23) (36)
He=L / (4.14 + 0.14L) (37)
ThHEz o5,
(2) 1RIFTEE S

(a) Weather Criterion : FIROBFLEFMPLRSBOEZMEME— AL METEEEL. &
KFAADH B VIZEREAERADELLP/NEWVAESZ TORBEFNERE— X ML EE
WEENS. RENCE2EEEME— AV ML 2BNERNL DREVWHLELW,

(b) BEREBHBROBAE : ROEHZHLETS.

Mo =0 - (38)
GZwax > 0.08 m (GZmax : GZOBALE) (39)
8y > 30° (6 : BEIHEERA) (40)

IR HREBHRREREF L E<ALRFTH S,

PlE. BRA Y - =5 » FERRE(CRDN S BEEKREOEABRE (CONTUIXE® *OFF
Ei2h B, LS ZARKEOEARE M. 0.GrindERHHEOBEZHACFHAL . AHAEEH
BICBEEML 2GR AENLEZFICLVEPNTNWS ., L2 LR LEEHADBHEILNLD
CHEALLEF—% - R—2APFHBTH L2 . BREERECHRESEREEFRZEALTWS LY
E5%. ZOMBIzOWTREOREAED S,

2) HWFRAVHEXR
() BEA V. IMORE A lTOBEAHEHEARIL100 n RFLPEIN. KRE100 n Ll LD
CHEAHRLTWS EPSRE100 n DLEORERMOBECH ) EASMEBOB KL L. THA
— 46—




BRI BRATRLBREEEREDERDIODMAICMI#A . ZOREE IMORF X PELT
RELZ, AR VREDETIE. 480307 TREERNFL LIZBED 5 WidROBERHR S
DEBERER R ERRBICHYT 28 RkPoEREHEBROKE D S | BEFEPOBERESLOES
WERTHEERZHASOELEER "C" (forn factor) 23E  HRMAEEREL L CTIIRE A 167I0R
SNZERBAEGBRICZOWMARIC L OFLCMZ SRIBHIZ "C)RRULEPDLLNDETH
L3N T g 1

BHEEREZERZIROENTHS.

i) form factor "C" NEE

C=TD" /B2 - /T/KG - Co/Cw /10071 (41)
D)W REIT LA BNy FETORNLERLUCEYRR
T : W5k Cs : 72y 7R
KG : ELER Co @ RIBEHERE

L : LC'66ickBRE (L =2 100 m )
JT/KG = 1.0 (T 2 X6 )

i) EEEEA
C: GZso = 0.040 m C- (Es07Eso) = 0.007 m-rad
C- Eso = 0.012 mrad C- GZmax 2 0.05 n (42)
C- Es0 = 0.020 m-rad C- Eo = 0.035 mrad

Ak Al PR

GZso : fHFIS 30BENGLIE (Eao-Bso) :fHALA 30 L A0EROERK
Bso : »  ZTOHOHEE GZmax 1 GZ DFAME
Eso ” " Eo : GZ dhg 2T

DIEDRBERAVYREOBMETHS. B, C-Gluax B Eo BESEDHATHLI ML SNLBHET
HY . HOBRMIIRE A LOTOBEM C= 0.2 2RUELEICIIIMEETS, LEHF->T. C=02Th
PSHTIb 7B 2 RITITRE A LOTOBRFL—KTSH. LS. BERAVREIL forn
factor "C" DWREE (PZEETEROBOBR2 L% ) aryFHrRB LW RLWLT—%
N—=2ZESSEE. BRI WbRAWE A 16TIREHML TR AL EEDEREEEATVWS,
L L%# 6 form factor"C i, BEHFDEERNLILEZRRLEIMBEERSFINTNEZ
L ERIERTIE. B pure loss of stability, parametric oscillation K& {F broarching-to
LTENERLZHEZ LB, BTN SHPRRICEEICINYA SN TWS Z L BICEEFH K ED
Ty ORARNTH S L L EPEEIIRFHEENTWS, Lt > T, BEPOBEREEELE
FRCID 2 DTV EZEL-> T, $TERM VREP LD EREL DL LIIEEZWE Bbi
5, B, BRAVREOFMICOWTI., XE*VPBFELL DL, 2. BERAUYPLEBIOMIC
BRI 5 EARN D MEAFTEICHETEIRE > L b HEKE W,



3) zoft

Zofi. ThET SLF TRY EWFonh . $58INY EFshs & FRINABEAECHEET
BPEHEIFIRDEITHS. '

i) Breaking waveti THOEEHE

55280 SLF T/N7 = AHERRETRAEL//NEEMOD breaking wave HTOWETRE Fllc/h
REgmoEREEmALoERE | BNERCERNERMZ0EL LERTIEREMA I LR EN
FEIATWE Y,

i) BEPOBERME LEVER (m)
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BREECETE YO 27 037
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BHHERAEREEZEL " OO0
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BicHWALNR S Lyapunov O
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APPENDIX 1 Comparison of the Subjects Contained
in Res.A.167 and Res.A.168

Res.A. 167 (ES 1V)

Res. A.168 (ES 1IV)
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APPENDIX 2 Torremolinos International Convention
for the Safety of Fishing Vessels
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APPENDIX 3 Resolution A.562(14) ( Weather Criterion )

ANNEX

RECOMMENDATION ON A SEVERE WIND AND ROLLING CRITERION
(WEATHER CRITERION) FOR THE INTACT STABILITY OF
PASSENGER AND CARGO SHIPS OF 24 METRES IN
LENGTH AND OVER

(recommended also for fishing vessels of 45 m
in length and over in unrestricted service)

1 Scope

1.1 The criterion given hereunder is recommended for new decked seagoing
passenger and cargo ships of 24 m in length and over and applies to all

loading conditions.

1.2 This criterion supplements the stability criteria of the Recommendation
on Intact Stability for Passenger and Cargo Ships under 100 m in Length in
resolution A.167(ES.IV) as amended by resolution A.206(VII). The more
stringent criteria of resolution A.167(ES.IV) and the weather criterion of the
present Recommendation should govern the minimum requirements for passenger or

cargo ships under 100 m in length.

1.3 The minimum stability of passenger and cargo ships of 100 m in length and
over should comply with the weather criteriom of the present Recommendatiom in
addition to other appropriate stability criteria to the satisfaction of the

Administration.
1.4 Administrations are invited to adopt, in conjunctionm with other

appropriate criteria, the weather criterion of the present Recommendation

unless satisfied that experience justifies departures therefrom.



2 Recommended criterion

2.1 The ability of a ship to withstand the combined effects of beam wind and

rolling should be demonstrated for each standard condition of loading, with

reference to the figure, as follows:

21

4

The ship is subjected to a steady wind pressure acting perpendicular
to the ship's centreline which results in a steady wind heeling

lever Q&wl) .

From the resultant angle of equilibrium (60), the ship is assumed
to roll owing to wave actionm to an angle of roll (61) to
windward. Attention should be paid to the effect of steady wind so

that excessive resultant angles of heel are avoided.*

The ship is then subjected to a gust wind pressure which results in

a gust wind heeling lever (&wz).

Under these circumstances, area "b" should be equal to or greater

than area "a
Free surface effects should be accounted for in the standard
conditions of loading, e.g. according to appendix 1 to

resolution A.167(ES.IV).

The angle of heel under action of steady wind (8,) should be limited to

a certain angle to the satisfactionm of the Administration. As a guide,
16° or 80% of the angle of deck edge immersion, whichever is less, is
suggested.
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Figure - Severe wind and rolling

The angles in the above figure are defined as follows:

8, = angle of heel under action of steady wind (see 2.1.2 and footnote)
81 = angle of roll to windward due to wave actiom
8, = angle of downflooding (8¢) or 50° or 8. whichever is less,

-where:

8¢ = angle of heel at which openings in the hull,

superstructures or deckhouses which cannot be closed
weathertight immerse. In applying this criterionm, small
openings through which progressive flooding cannot take
place need not be considered as open.

8. = angle of second intercept between wind heeling lever {wg

and GZ curves.




2.2 .The wind heeling levers &wl and sz referred to in 2.1.1 and 2.1.3

are constant values at all angles of inclination and should be calculated as

follows: .
tw, = P.:.Z (m) and
ov, = 1.54w1 (m)

0.0514 (t/mz)*

where: P
A = projected lateral area of the portion of the ship and deck
cargo above the waterline (m2)
Z = vertical distance from the centre of A to the centre of the
underwater lateral area or approximately to a point at ome
half the draught (m)
A = displacement (t).

2.3 The angle of roll (8;)** referred to in 2.1.2 should be calculated as
follows:

81 = 109k-X1-Xp J r's (degrees)

where: Xj = factor as shown in table 1

X9 = factor as shown in table 2
k = factor as follows:
k = 1.0 for round-bilged ship having no bilge or bar keels;
k = 0.7 for a ship having sharp bilges;
k = as shown in table 3 for a ship having bilge keels, a
bar keel or both
r=0.73 X 0.6 0G6/d
with: O0G = distance between the centre of gravity and
the waterline (m) (+ if centre of gravity
is above the waterline, - if it is below)
d = mean moulded draught of the ship (m)
s = factor as shown in table 4.

*  The value of P used for ships in restricted service may be reduced
subject to the approval of the Administration.

*%*  The angle of roll for ships provided with antirolling devices should be
determined without taking into account the operation of these devices.



Table 1

Table 2

Table 3

Table &

Values of factor X; Values of factor X3 Values of factor k Values of factor s

B/d X1 Cg X2 Sx.100 k T s
LB

2.4 1.0 $0.45| 0.75 0 1.0 <6 0.100
2.5 0.98 0.50] 0.82 1.0 0.98 7 0.098
2.6 0.96 0.55| 0.89 1.5 0.95 8 0.093
2.7 0.95 0.60| 0.95 2.0 0.88 12 0.065
2.8 0.93‘ 0.65} 0.97 2.5 0.79 14 0.053
2.9 0.91 20.70 | 1.0 3.0 0.74 16 0.044
3.0 0.90 3.5 0.72 18 0.038
3.1 0.88 24.0 0.70 >20 0.035
3.2 0.86
3.3 0.84
3.4 0.82

23.5 0.80

(Intermediate values in tables l-4 should be obtained by linear interpolation.)

Rolling period T = 2 C.B

where:

a3

C'= 0.373 + 0.023 (B/d) - 0.043 (L/100).

(seconds)

The symbols in the above tables and formula for the rolling period are defined
as follows:

L =

waterline length of the ship (m)

B = moulded breadth of the ship (m)

d =

Q
[=-]
[l

o>
~
|

2

mean moulded draught of the ship (m)

= block coefficient

of the bar keel, or sum of these areas (m#)

metacentric height corrected for free surface effect (m).

= total overdll area of bilge keels, or area of the lateral projection




