EBRZE IFODI
EBEEZE IFDI
EBELTHE 26501
EBESE 6050 1
¥ 234 8 28 H
(H)BAXARKREMRB
EﬁW%/EﬁALLéQQ 4
(FH)EHAEASAMERB=
E 13 UE’é/f&%%
Ze RIEBURER
I ™ & B
E M FHBERE
W x # 2z
T2 HERE
ARHBE Fx
mENERRE
moH %

7x')—-RORO RO T LR FKIZDNT

Ty 21 4 1 CEFBAMTHROXRET)— (2R 167m, B %:7,910 b
JM\F”¢Ix@ﬂL%m& = E BARATRICERE T 2RO RELELZ,

EEREZT. B RBEBERTE. BRBICLD 7o)—KIERFHREH IEXT
KR EERIZREBEL CERBEREB LN RORITEITO>TEELE,

AE 3 AICHAESNZRAZELNE b BIREIZBNT, [Tz )—KRIERNEBHOH
HEFLUE A RICONTIARYEESOONE L=, BERVYEELH T, BRHLEREKEEL
T. OKRERIB D=0 M. LQEYMDOBEIH ILDHDOEFEE. O 2 AHEIT
SENTWET,

S ABRVEEDITA->T, 72— ROR0 MEREELERL M EERTOEY
BMYUFEDHFELEOTRAMLET, BB TDTT)— RORO ROEMEEEIIHLT
BIARNEEEAHEE, BEZI BV THEDOAM AEZEONERERET L5
LTWEEd L58BLLET,

BHEAXENDELEZ M A EHBFICLEALTOWETOTHLRA T T LEHIC,
AXECEELTRARAENDYELEL, BEOKM A EHBFHHLNEHLE
WEEEETLOBMLLET,

E



(BIR)
J1!)—-ROROM DR LR FRIZDLNT

[REEE—%]

71')—RORO MDEZLMRELT, UTDFEHEEB T DENBEELEEZITVET, T
ALOEBEBEMRD LT, ZHTIFEERAEL TSN,

BHE. BXERNDZETIRENKERICDONTIL, BIFE 1 ZZSMRIESN,

1. BMICKDIREREEORHDAH K
(1) ZRemEMICETIERME
(2) KRENEHIORE
2. MEEMIZLZIEYDBEIHIED=ODFE
(1) HEFHERCEHTI20TTORBEBORBEERL
(2)  HARSAVIZEXKEYDOE” A EFDRE
D M¥EEMMITT 57— RORO fih
Q HERRIZOVTHEERAZT 5 (DIZZUTE2E0ERL)
(3) ZREFTEMREORE. EYERG =27 ILOIERK

[RHEER]
1. BRIZEDIKEREBOEHDHER
(1) e EMICREY X EME

7x')—-RORO finD:EMI=HIT S A KERIERT IS H1=0I2lX, WU BB EZEIL
EL. MTBEEOKE BRKRICISCEBETISENRETY,

CD1zth, 7x')—-RORO MDEMDIRIZELVNK A THOTREBREIRRICEHZ AT HHEIC
(& BROCHEDERICLOTERELREMICBHILIERBREELECATTTT)—,
RORO fieDIEMRIZDONTCEEMEE) I(ERL 22 F 4 A, EiBIRE | SEBES 2 5): 5|
# 2),

S EMETLEZEROFRAETMSTEICEVT. RZEESOAMELLT, EBELVERRK
RETMITI2HEDERMEICONT (FIR) BERRECEAMBEERDIEAEELLE
DN BRSNEIEEZT, AERECANBEEZNSH. BEIEMEZTVET,
7x')—-RORO finD:E A= #EH DHEEFREIZ, Bl 2 ZAVNTHERMEM > TS,

(2) KENEFOHE
KERFHEF LR KEDOEL DM EZRDHIZIE, 72— -RORO fricHTHKIERZE
BIDFER R EMBRIICUNET DLEBI, BB TIA—RN\YIER>TIKIEARE
EEZLBNET, DWTIE, 7x')—-RORO fRDEMIENTREREFNRELIZE. B
3 DEMITH S TEONEM T EH B FICREETOILOIEMOILET.
BE.NRETHIRIEREA L. KIERIHOTEBEECEYDEENRLELEZED




(2R 71— -RORO MDEMAPICKERDRAELLZEHITANTERRELET DT, &
NODEENFEELERICIE, S5 EHRHEOEMSBREEICMEEITO>TLSN,

2. MEERICED2EYOBEFILEDHDHE
(1) H@EBPRIEHRHT L2V TTOEREEDRERBIL

SROZFHERED LN RO—RELT, IMHREBLOBEREL. BEPRICEHRI ST
VT TERWRICER Y AREERASLERB DT HLLLTOET ., (IRELFOH
EORRIFZHIH 4 &2R)

SO, Sk BEEMEBRICOV T T EERA T HMMEHRICRES 55 E1E, B F
WAV TFTEER T IRRERITHELLIC, MMOREFTERBECENTEB X RDREL
B -REZFICIONT, KA EHREFOMMREEDERBEF TS,

F=. BEOMMIZOVNTIE, 2. (2)DHARZAUIZHN, B A EOHEEEMEL T
S, Bl BRAEDOHEDEDHIZ, MMICEELTHWSREZHRT DI5RI1CIE. R
FRAEFHICZALTT DO THERICHEFREEZZRLTTZSN, (BUEETHLRVNGA
(&, FRFREZZRTDDEEIHYEEA, )

(2)  HARSFAVIZEKEYOER A EFDRE

D MNEEMITTSHT)—-RORO f#h

[HREEE]

S EE & 300km L EDOAMMEEEMLTLNSTx)—RORO MOEMEBESE
(BRRNBOHEEMLTNDEEEZR

[EfEEE]

- [N EEM TS 27— RORO O EYEE SR DWT(HARTA2)I(BIHE bIZE
DE, EfL234FE 9 A 30 BETIZ, HARSAUEBFA-EYERBDARE T MDERKE.
i REBEZ AR A EOHE Y17 ILDOBEFEETO>TLEEN, £, KA
EHFHEDEMFTHEEEICHLT, B REER Y17 ILORHETOTES
W (BEEETHRVNGEE, FHAEERORELERETHRVNEDOREE T TS
LN, )
MAADBCEZES=HIZ 9 A 30 BETITRET SENARELFEE. 9 A 30 BET
[CHRBLETET RBLOFMEEZ S A ER B EDOEMF BEETICT>TIZEL,
BE. HARZAVRORETFMIEEDBHIALD=H. [BEYIZMbHINDOEEY—
IV 1(Excel Z7AIL)EER - RHLTOET, RPOEMSLOT—RIEB(EYIE.
GM. BREDARFGE)EANT 5L, BFEE 1 AHUIZMHLEEANKOLNETD
T, ChELHFALTGREFTME T o>TZAY,

@ HEPRICOVTTEEEHT MM (DIZZXBTHEDERRC)

[(HHREEE]
B BPRADIVTFTERAZTOTVSIMMEEML TEY, DDMREZDTLVEL
£ 5



[EEEE]

- [7x)—-RORO MDEFHE R A~DI T F EEHERECHIT BER S ECDNT(HAR
SAV)I(BIFE BN EDE, L 23 4E 9 A 30 BETIZ, HARSAVEBEA B/ FHE
DHE -XZaT7ILDEFEETHOTIEIN, F=, KB BFOEMFHEEREIC
LT, fFHifEREERB T ZATILOREET >IN, (EEEZTHLREVNG A, FF
MERDRHELEFETHORNEDREEITOTESY, )

(3) Z2EBHFEOHNE. EYEBY=_2T7ILOEN BILEZECTER)

[ EEE]
RORO A% EfiL T\ BB X

[EHEEIE]
RORO Mz Bl CL\SHIEEEE L. (NMBEEE EXKELL2EEHENDRE
LIZSDWTI(ER 23 4 A 28 BEBESE 10 B)IcE T X2 BEABROREESL
TITENNRBELLRYET, RBEEREA THFEDFHESELEMRL TS,

3. BlLvahtik
NBICRBNELDRE, AMREROXBERENHYELES, FEDEKETTHREL
EbhBWVEEEETLOBMELET,

[E#g ]
OBFERLZEREBIRER
HY: KA (£F:03-5253-8111(A#R 43533), Ei®:03-5253-8631)
e—mail: oonishi-y248@mlit.go.jp

HE



7x')—-RORO DR LM KOBEER (FEEH. EYOBEBRIRA)

(BI#ET)

HE-Lv— LA S O TR fgmc
B | ZeEEE | vZa7L0 | BREED | ReEEE | voaTL0 | BREEO et 2B D
RO%ET ST - AREE RREEELME ROWET ST - AR EE AR EEELME i
. [ | o [ | o o [ | [ | 1.
S 2.(2)D 2(2)D 2.(1) [2(1)] (2)D
J11) st | ™ O n O O n » "
T!)— 5
1 2.(2)D 2(2)D 2.(1) [2(1)] (2)D
i 2o | T O - O ® " " "
> 1 2(2)® 2.(1) [2(1). (2)@]
D
% o | ™ () " o ©) " " "
. 1 2.(2)D 2.(2)D 2.(1) [2(1)]. (2)D
RORO FAS=3 - » " @) » " " "
’ 1 2.(3) 2.(2)D. (3) 2.(3) 2.(2)D. (3) 2.(1) [2(1)] (2)D. (3)
20 [ | [ | [ | o [ | [ | [ | 1.
1 2.(3) 2.(3) 2.(3) 2.(2)2. (3) 2.(1) [2(1). (2)@]. (3)

O: kM IEEFH
[ ]3> TFERET G EDHEM

W HHRIEE

(O):SOLAS &#IZEDCISM a—RIZ&KYEBHICHEREFH




(BU#E2)

E B B 5 18
E B E 5 28
TR 224 4 8 6H
(H)BAKREMB L2 2
AARMBTEARESRER |
()BAMEH 2 2 i
(H)BAAMBERB 2L
Et+XBEEER
R4 BERELE
% T K B
EM Y B EE
7| A 8B

Jx!)—, RORO fIRDERARIZDULNT
CEEMEE)

VESE 11 A, EEF#EEMTPORETIz)— (2K 167m  #B%:7,910 b)) A
fATHIZKIERIL, Z0%, ZERENRETRICEE T 2EZEMLRAELEL,

COEHOREBEEERELTCNIEHLTLEZTERNOAFEI A 24 HICEBRIHRE
(BEZEEHSRBINARINEL, ARETE. EREDETTLHELEPOMIT
[CEYBRINREL, COBRTELCRmANIZEY 40 ERREDOXRBEREL>T=ATEE
HENBHDEDHENEINTNET,

BLVERTOEREDETNIIKKASNIRE T BEREEHE(IMO)MASHEN
TWBIFREKFOBEMAARTAV (LT, TIMOHARS A 1EWNS, )IZHZDERRMEE
B LOEBRFEENREINTOEY, S8 REOEHOBRKLEOEH AHL, IMO
HARTAVIZIREN TS ELVER TOEKR LR EOFRBEOEREZHRDE
BYRYELEHFELZOT, B TFTOT)—FEERVT)—LRAKDEMFEREIZHD
RORO frDF/ZEF KL, EEMBEEREL COVZEET LOBFENLET,

BH. EHLTEEZELDEBRIRECIVEHRRRIZETI2—EDERMNEAS
MEBOTETNBDIEN D, BERTIAEBEICLIZEREHRELTEHRERHL
RO EITOIFEELTRYET DT, KDHHRLARZET,



IRk 22 4. H
EIRadass

BULVEPTOEMICONT  CEEMEE)

Yk 21 11 B ZEERFHPEMTPORETI U — (R 1
67m. fEVE 7,910 V) DITPRICKIER L. ZORBFEICE
WIDIBWNRELI UL, COBHDOBEZER LU CNDEHLZEE
EXN'SARE 3 A 24 BITEHBIKRBENDNNRSINE LIS, BERS TS,
BERUEDETITDEVNRPOMITTERDELE L. COERTEULLE
BANICKD 40 EREDAERER DIZTREMEN DD EDHEEDNESIN
TWET,

BNRPTOEREDERIRSAMSNIZIRK T, EREBSHES (|
MO) N'EHEINTND IFRRPOEMRAC S (UF T MO
AL RS1Y] END,) [CEZDRRMECEMH LEDFRIBNTRSINT
NET, Sk, FROFHDBFEBLEDHERDS. | MOAL RSV
[CRSNTNDEVRPTORIRECER EOTEFEOERZINDE
EHF UL, ARODBHZHILETDEH. 71— RORO oz &Efi L
TNBDERIE. MTFORISEFEUCEMI DL DBHTLIIZE),

B ) BeliiTPDBIEE
RIADNRIBICE D ISIARE TR, KPICH DMAEFIRDEIEICK > TE
RUEMERUET, BLIRIREE T, BADKRIBICRDISENIRLED
TRIRMNDRELZDET, REMMOODRSD 0.6 BH5 2.3 BDIR
RETIIIFISEFRNMMUE T, REaNa<BRDFEBREDETHSE LR




NET,

X2 BLVIRPDOMIT T BREDERCKDBEREFBANR D,
BREHCEENEIN—M UIZIBEICEENDERSNSEREEREN
NRETIBEENDOET, FE. KREBEERMEDELICKOTK
SREENDECBDNSX v IOEENOBRIEEDDET,

BV VRPDERM EIOF T S/EDDIEILDTEFIR

BREDRNWAZBRZEINOZITDINE R T, REBEMMRDDD
—EDRERICIEDE. MDRDFEZIFBICERIZT, BIRISIRRE] (C
ISRCENHDET, 5IC, LLEBIERAARE VD 1) —*0 RORO 5T
. BEIORVNEBVVRDEEZRZITDICENDHDIT,

CDIZYH. BITHERERADRIVEVNRPZMITLUTNDEEE. MU
DD, @, QDFIET. EMDIRRED BIRIXIRRE] ICA > TR
i L. [BIRISARE] 182> T\ DIBEIFEET D2 EDTIET [MBIR
ISIRRE ] ZOBHIDCENEETT,

® MHLTHEEL TS KEFRD'SEREDETR, BRERKDS,
WOBSBE LU TNDRE T, M LETHRRLUTNDIREEE, BET
DEEDREHIIRT > TEFT, UMTOITSTZAIMNIE. FRELT
NSRBACKREDHENBE, #oRDS. EBE CORBRORBEICR
RZERDHDCENTEFT,




Bl AR 20 /v b, ARCEIHA 25 BT, KERIDE S 300 ArEA S
STV EES

= LUTO7~JOFIET, EEORAREHODE LMD,

BED
“ hanEE
R0
5&%%‘1(@)\
5
6
: Ittt el Wit~
90
1
i @
R P HA(FD 7. ME (20 /v b)
14(1@\[/—((/\6 &H/ﬂ(*/) t;&t@tﬂ/ﬁ_\b\ﬁ&f

(® &5 30°
=150° )\ Xhdm%E
HERT D

J. [EROKRER OfENE A. BALEIDEAREEZRL.
2EHLMVWEOEEER B, TR LTWDREAHOUIE %
(CDHZEIFIOR) R 5,

EROFEEENOHL 25, UMTORZAHIT, BREEZRKDFET,

BE (m) =156 XKREHAD %

| EROBIDBE, HEE 156X81=126mEkY £F,

@ RRERBDS [KRRDORVIASHERK ] GF/(0 T )SKEED & t#sm
s,

PREDMDORS (Lop @ ERER) @ 06 8L T NRE (B&
KE) DicDRS (Lop : FRER) O 004 BUE] EE>TNDIE



SICE DERROKRNWAZRR] Z2RITTNDIRREEE D TNEI DT,

BITEHF T,

Bl : Lpp120m, AT 3ERES5OM
= 0.6%x120=72m=126m. 0.04%x120=48m<b6m T NFEOEL
KRERK] 22T TOWBRREELG>TWVET,

@ BEREME. KEDLEVBED'S [BEREKAZ ICA o TYVE

VD' T S,

AR U TN DIRBEAN SREDORBFENON o125, EEDREHIE
RN S, B TBIREIREE] ICA > TVRNAERIDCENTE

ECR

KA EMEDL

(/v k)
HEE(FD)

OB DTG%

Wave direction

TERREIRRET
vvvvvvvv JI; _‘ﬁl}ﬁ>
Wﬁi \

e R B

o .
£ 150 v

@H DR 10 /v b 75_\

Kdrs 30 ENdE
HOMDEBLRESIT
TW354

= JKEHEEMEDEN
111 &R Y, ERRESE

&>€@Ebfué 4/

/{EIJZ DR 20 /v b E\

MoHEs 30 EHSE
29 DOEBEVEEZIT
TW35E
S>KEHERED LN
222 &7y, BRI

& [CADTLVD J

ITPIC, ED IBIRIFIARE ] [CEZIBITDIRDEREH - REDEE
NBEDRZZITTNDRE BT D - #HIEE 2 DS EDTIE T,
[fEIRISIRRE ) ZOE T D EN'ERTY,




2. BEEME (I—F/Xr0v k) THiTLU TN DHEIE. FE
felCBlDEBZ T, fogiEn (I—7 VD) IR U TREDNRKREICAS
ISNRDICHBEZU CTUERTDCEEBRTI,



BLVEIMITPO MElRSIARE | ZHER I SIEHDT ST

S0
HED) I A MR,
fomE
AN
RED
R L TUL DR EE(E) A N E
Wave direction
LU
‘ REHEMEDOH
(/v k)
R (FD)

Dangerous Zone

g2t




N
M

INTERNATIONAL MARITIME ORGANIZATION
4 ALBERT EMBANKMENT
LONDON SE1 7SR
W

Telephone: 020 7735 7611 rid
e 020 7587 3210 7S
IMO
Ref. T1/2.04 MSC.1/Circ.1228

11 January 2007

REVISED GUIDANCE TO THE MASTER FOR AVOIDING DANGEROUS
SITUATIONS IN ADVERSE WEATHER AND SEA CONDITIONS

1 The Maritime Safety Committee, at its eighty-second session (29 November
to 8 December 2006), approved the Revised Guidance to the master for avoiding dangerous
situations in adverse weather and sea conditions, set out in the annex, with a view to providing
masters with a basis for decision making on ship handling in adverse weather and sea conditions,
thus assisting them to avoid dangerous phenomena that they may encounter in such
circumstances.

2 Member Governments are invited to bring the annexed Revised Guidance to the attention
of interested parties as they deem appropriate.

3 This Revised Guidance supersedes the Guidance to the master for avoiding dangerous
situations in following and quartering seas (MSC/Circ.707).
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MSC.1/Circ.1228
ANNEX

REVISED GUIDANCE TO THE MASTER FOR AVOIDING DANGEROUS
SITUATIONS IN ADVERSE WEATHER AND SEA CONDITIONS

1 GENERAL

1.1  Adverse weather conditions, for the purpose of the following guidelines, include wind
induced waves or heavy swell. Some combinations of wave length and wave height under
certain operation conditions may lead to dangerous situations for ships complying with the
IS Code. However, description of adverse weather conditions below shall not preclude a ship
master from taking reasonable action in less severe conditions if it appears necessary.

1.2 When sailing in adverse weather conditions, a ship is likely to encounter various kinds of
dangerous phenomena, which may lead to capsizing or severe roll motions causing damage to
cargo, equipment and persons on board. The sensitivity of a ship to dangerous phenomena will
depend on the actual stability parameters, hull geometry, ship size and ship speed. This implies
that the wvulnerability to dangerous responses, including capsizing, and its probability of
occurrence in a particular sea state may differ for each ship.

1.3 On ships which are equipped with an on-board computer for stability evaluations, and
which use specially developed software which takes into account the main particulars, actual
stability and dynamic characteristics of the individual ship in the real voyage conditions, such
software should be approved by the Administration. Results derived from such calculations
should only be regarded as a supporting tool during the decision making process.

1.4 Waves should be observed regularly. In particular, the wave period Ty should be
measured by means of a stop watch as the time span between the generation of a foam patch by a
breaking wave and its reappearance after passing the wave trough. The wave length A is
determined either by visual observation in comparison with the ship length or by reading the
mean distance between successive wave crests on the radar images of waves.

1.5  The wave period and the wave length A are related as follows:
A=156-Tw?[m]or T, =0.8vA [s]

1.6 The period of encounter Tg could be either measured as the period of pitching by using
stop watch or calculated by the formula:

___ 3T,
£ 3T, + Vcos(a)

[s]

where V = ship’s speed [knots]; and
o, = angle between keel direction and wave direction (o = 0° means head sea)

1.7  The diagram in figure 1 may as well be used for the determination of the period of
encounter.
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1.8 The height of significant waves should also be estimated.
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Figure 1: Determination of the period of encounter Tg
2 CAUTIONS

2.1 It should be noted that this guidance to the master has been designed to accommodate for
all types of merchant ships. Therefore, being of a general nature, the guidance may be too
restrictive for certain ships with more favourable dynamic properties, or too generous for certain
other ships. A ship could be unsafe even outside the dangerous zones defined in this guidance if
the stability of the ship is insufficient. Masters are requested to use this guidance with fair
observation of the particular features of the ship and her behaviour in heavy weather.

2.2 It should further be noted that this guidance is restricted to hazards in adverse weather
conditions that may cause capsizing of the vessel or heavy rolling with a risk of damage. Other
hazards and risks in adverse weather conditions, like damage through slamming, longitudinal or
torsional stresses, special effects of waves in shallow water or current, risk of collision or
stranding, are not addressed in this guidance and must be additionally considered when deciding
on an appropriate course and speed in adverse weather conditions.

2.3 The master should ascertain that his ship complies with the stability criteria specified in
the IS Code or an equivalent thereto. Appropriate measures should be taken to assure the ship’s
watertight integrity. Securing of cargo and equipment should be re-checked. The ship’s natural
period of roll T should be estimated by observing roll motions in calm sea.

I'\CIRC\MSC\01\1228.doc



MSC.1/Circ.1228
ANNEX
Page 3

3 DANGEROUS PHENOMENA
3.1  Phenomena occurring in following and quartering seas

A ship sailing in following or stern quartering seas encounters the waves with a longer period
than in beam, head or bow waves, and principal dangers caused in such situation are as follows:

3.1.1 Surf-riding and broaching-to

When a ship is situated on the steep forefront of a high wave in following or quartering sea
conditions, the ship can be accelerated to ride on the wave. This is known as surf-riding. In this
situation the so-called broaching-to phenomenon may occur, which endangers the ship to
capsizing as a result of a sudden change of the ship’s heading and unexpected large heeling.

3.1.2 Reduction of intact stability when riding a wave crest amidships

When a ship is riding on the wave crest, the intact stability can be decreased substantially
according to changes of the submerged hull form. This stability reduction may become critical
for wave lengths within the range of 0.6 L up to 2.3 L, where L is the ship’s length in metres.
Within this range the amount of stability reduction is nearly proportional to the wave height.
This situation is particularly dangerous in following and quartering seas, because the duration of
riding on the wave crest, which corresponds to the time interval of reduced stability, becomes
longer.

3.2 Synchronous rolling motion

Large rolling motions may be excited when the natural rolling period of a ship coincides with the
encounter wave period. In case of navigation in following and quartering seas this may happen
when the transverse stability of the ship is marginal and therefore the natural roll period becomes
longer.

3.3 Parametric roll motions

3.3.1 Parametric roll motions with large and dangerous roll amplitudes in waves are due to the
variation of stability between the position on the wave crest and the position in the wave trough.
Parametric rolling may occur in two different situations:

| The stability varies with an encounter period Tg that is about equal to the roll
period Tr of the ship (encounter ratio 1:1). The stability attains a minimum once
during each roll period. This situation is characterized by asymmetric rolling,
i.e. the amplitude with the wave crest amidships is much greater than the
amplitude to the other side. Due to the tendency of retarded up-righting from the
large amplitude, the roll period Tr may adapt to the encounter period to a certain
extent, so that this kind of parametric rolling may occur with a wide bandwidth of
encounter periods. In quartering seas a transition to harmonic resonance may
become noticeable.

2 The stability varies with an encounter period Tg that is approximately equal to half
the roll period Tr of the ship (encounter ratio 1:0.5). The stability attains a
minimum twice during each roll period. In following or quartering seas, where
the encounter period becomes larger than the wave period, this may only occur
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with very large roll periods Tg, indicating a marginal intact stability. The result is
symmetric rolling with large amplitudes, again with the tendency of adapting the
ship response to the period of encounter due to reduction of stability on the wave
crest. Parametric rolling with encounter ratio 1:0.5 may also occur in head and
bow seas.

3.3.2 Other than in following or quartering seas, where the variation of stability is solely
effected by the waves passing along the vessel, the frequently heavy heaving and/or pitching in
head or bow seas may contribute to the magnitude of the stability variation, in particular due to
the periodical immersion and emersion of the flared stern frames and bow flare of modern ships.
This may lead to severe parametric roll motions even with small wave induced stability
variations.

3.3.3 The ship’s pitching and heaving periods usually equals the encounter period with the
waves. How much the pitching motion contributes to the parametric roll motion depends on the
timing (coupling) between the pitching and rolling motion.

3.4  Combination of various dangerous phenomena

The dynamic behaviour of a ship in following and quartering seas is very complex. Ship motion
is three-dimensional and various detrimental factors or dangerous phenomena like additional
heeling moments due to deck-edge submerging, water shipping and trapping on deck or cargo
shift due to large roll motions may occur in combination with the above mentioned phenomena,
simultaneously or consecutively. This may create extremely dangerous combinations, which
may cause ship capsize.

4 OPERATIONAL GUIDANCE

The shipmaster is recommended to take the following procedures of ship handling to avoid the
dangerous situations when navigating in severe weather conditions.

4.1  Ship condition

This guidance is applicable to all types of conventional ships navigating in rough seas, provided
the stability criteria specified in resolution A.749(18), as amended by resolution MSC.75(69), are
satisfied.

4.2 How to avoid dangerous conditions

4.2.1 For surf-riding and broaching-to

Surf-riding and broaching-to may occur when the angle of encounter is in the
range 135°<a<225° and the ship speed is higher than (1.8\/E ) /cos(180—a) (knots). To avoid

surf riding, and possible broaching the ship speed, the course or both should be taken outside the
dangerous region reported in figure 2.
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Wave direction

JUUDEIBUULL

Surf - Riding Zone

Figure 2: Risk of surf-riding in following or quartering seas
4.2.2 For successive high-wave attack

4.2.2.1 When the average wave length is larger than 0.8 L and the significant wave height is
larger than 0.04 L, and at the same time some indices of dangerous behaviour of the ship can be
clearly seen, the master should pay attention not to enter in the dangerous zone as indicated in
figure 3. When the ship is situated in this dangerous zone, the ship speed should be reduced or
the ship course should be changed to prevent successive attack of high waves, which could
induce the danger due to the reduction of intact stability, synchronous rolling motions, parametric
rolling motions or combination of various phenomena.

4.2.2.2 The dangerous zone indicated in figure 3 corresponds to such conditions for which the
encounter wave period (Tg) is nearly equal to double (i.e., about 1.8-3.0 times) of the wave
period (Tw) (according to figure 1 or paragraph 1.4).

4.2.3 For synchronous rolling and parametric rolling motions

4.2.3.1 The master should prevent a synchronous rolling motion which will occur when the
encounter wave period Tg is nearly equal to the natural rolling period of ship Tr.
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4.2.3.2 For avoiding parametric rolling in following, quartering, head, bow or beam seas the
course and speed of the ship should be selected in a way to avoid conditions for which the

encounter period is close to the ship roll period (TE zTR) or the encounter period is close to one
half of the ship roll period ('€ ~ 92 Tr),

4.2.3.3 The period of encounter Te may be determined from figure 1 by entering with the ship’s
speed in knots, the encounter angle o and the wave period Ty.

Wave direction

UULHMLHLUU0

[ T—— \

Dangerous Zone

Figure 3: Risk of successive high wave attack in following and quartering seas

Abbreviations and symbols

Symbols | Explanation Units
Tw wave period S
A wave length m
Te encounter period with waves S
o angle of encounter (o = 0° in head sea, a = 90° for sea from starboard side) degrees
\% ship’s speed knots
Tr natural period of roll of ship S
L length of ship (between perpendiculars) m
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