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I ndl edni ng.

Den 5. maj 1970 nedsatte handel sministeriet et
udval g ned den opgave at gennengd material et vedrgren-
de fiskeriundersggel sesskibet "BIOLOGEN's forlis og
sgge klarlagt, omde regler og retningslinier sant ad-
ministrative frengangsmader, der hidtil har vazet
fulgt i sager vedrgrende skibes stabilitet, ber forbed-
res og i bekradtende fald komme nmed forslag herom

Udval get fik fgl gende sanmensat ni ng:

Professor, dr. jur. Bent Christensen, formand,
Kgbenhavns uni versitet,

Professor, dr. techn. GW Prohaska,
Hydro- og Aerodynam sk | aboratorium

Direktegr Frits Lage,
Direktoratet for statens skibstilsyn,

Kont orchef E. Lysgaard,
handel sm ni steriet.

Udval gets sekretariatsforretninger har varet
varetaget af fuldmegtig i handel sministeriet Jgrgen
Bredhol t.

Som direktoratet for statens skibstilsyns sag-
lige sagkyndige i stabilitetsspgrgsnél har overskibs-

i nspektgr P. Fribert deltaget i udval gets arbejde. End-
videre har kontorchef A Raff, direktoratet for statens
ski bstilsyn, deltaget i en del af udval gets mader.

Baggrunden for udval gets nedsatel se var, som

angi vet i udval gets konmm ssorium fiskeriundersggel -
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sesski bet "BIOLOGEN"s forlis den 18. mmj 1967 under
indsejling til Anholt havn. "BIOLOGEN', der var pa
knapt 20 BRT, tilhgrte staten og benyttedes af den un-
der fiskerimnisteriet tilhgrende institution: Dannmarks
Fi skeri- og Havundersggel ser, Chariottenlund. Skibet

bl ev bygget p& Frederikshavn Ski bsbyggeri A/'S og afle-
veret den 31. nmarts 1967. Tilsynet nmed byggeriet blev
pa fiskerimnisteriets vegne udfegrt af enbedsmend i
direktoratet for statens skibstilsyn. Da der efter for-
liset blev konstateret nangler ved skibets stabilitet,
blev der rejst tiltale nod en overskibsinspektegr i di-
rektoratet for statens skibstilsyn for overtrazel se af
straffel ovens § 157 i anledning af hans erkla¥ing om
"Bl OLOGEN's stabilitet. Den paga dende overski bsi nspek-
teor blev frifundet ved Vestre Landsrets domaf 20. narts

1970.

Imdlertid gav sagen anledning til, at handel s-
mnisteriet blev opmeeksompd forhold, somnétte krawe
nag mer e under sggel ser og overvejel ser, idet "BIOLOGEN'-
sagen viste, at der syntes at best& uklarhed omfor-
tol kni ngen og anvendel sen af visse bestemmel ser for
ski bstilsynet, |igesom sagsbehandlingen vedrgrende kon-
trollen med skibes stabilitet miske var mindre hensigts-
nessi g.

Udval get har afhol dt 14 mpder. Man har endvi de-
re indhentet oplysninger fra de gvrige nordiske |ande
om kontroll en med specielt fiskeskibes stabilitet.

Udval get har i sit arbejde |agt hovedvagten pa

frentidige retningslinier og adm nistrative frengangs-
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mader snarere end pa en onhyggelig skildring af skibs-
tilsynets hidtidige praksis. Det har veret udval gets
opfattel se, at hovedopgaven matte vare pa baggrund af
"Bl OLOGEN'- sagen, na¥mere at undersgge, hvorvidt der
kunne fastsattes regler for skibes stabilitet, sant
hvil ke administrative retningslinier der matte udfae-

di ges for kontrollen ned disse.

G dende regler og praksis.

1. De eksisterende |ove og bekendtgerel ser angiver
regler for,i hvilket onfang skibes stabilitet skal god-
kendes, nmens der savnes prazise kriterier for, pa hvil-

ket grundlag stabiliteten skal godkendes. Som det vil

fremgd af afsnit [l har man i den administrative prak-
sis i mangel af |ovfastede kriterier her i landet som
i adskillige andre |ande ved bedgmel sen af stabilite-

ten stegttet sig til de af den finske professor Rahola
i 1939 opstillede stabilitetskriterier, for hvilke der

namere er redegjort nedenfor.

De gad dende bestenmel ser vedr grende skibes sta-
bilitet er fastsat i handel sministeriets bekendtgerel -
se nr. 173 af 21. maj 1965 omforskrifter for skibes
bygni ng og udstyr mv. (hovedbekendtgerel sen), der er
udstedt nmed hjemmel i § 6 i lov omtilsyn med ski be,
jfr. lovbekendtggrel se nr. 336 af 31. august 1965, der
sondrer nellemtre typer af skibe, nemig passagerski -
be, |astskibe og fiskeskibe. Passagerskibe defineres
i 8 1. "Et skib, somer indrettet til at befordre el -

ler befordrer flere end 12 passagerer”, |astskibe de-
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fineres: "Ethvert skib, der ikke er et passagerskib".

Som et underbegreb til |astskibe defineres fiskeskib
eller fiskefartgj: "Ethvert lastskib eller fartgj, der
er forsynet nmed fiskericertifikat i henhold til lov om

ski bsregi strering”.

Hovedbekendt gor el sen onfatter, jfr. 8§ 2, alle
passager ski be uanset tonnagen sant | astskibe der er
malt til 5 tons og derover, hvis ej andet er bestent.

For passager ski benes vedkommende fastsatter

§ 5, at direktoratet pd projekteringsstadiet bl.a.

skal godkende skibets stabilitet. Bestemmel sen angi ver
nex nere, hvil ke oplysninger der skal indsendes til di-
rektoratet til brug for denne godkendel se. § 16 fast-
sater nogle bestemel ser med henblik pa skibets kon-
struktion vedrerende den sdkaldte "lak-stabilitet",
d.v.s. skibets stabilitet ved havari, der nedfgrer |a
kage. Disse bestenmel ser bygger pa den Internationale
konvention om si kkerhed for menneskeliv pa sgen, 1960
(SOLAS). Endelig indehol der § 32 en bestemmel se der
foreskriver, at ethvert passagerskib, nar det er faa-
di gbygget skal underkastes en krsngningspreve, o0g dets
stabilitetsgrundl ag bestemmes. Denne regel onfatter
tillige passagerski be indkgbt fra udl andet og onbygge-
de skibe. Det bestemmes endvidere, at fgreren skal for-
synes ned sadanne palidelige oplysninger, de sakaldte
"l astekondi tioner", sommatte vaze ngdvendi ge for at
sate hami stand til pd en hurtig og enkel mide at

fa ngjagtig vejl edning om skibets stabilitet under for-
skellige driftsforhold. | tilfadde af at der foretages
andringer pa skibet &bner bestemmel sen nulighed for at

krave en ny krzngningspreve.
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I hovedbekendt gorel sens sarlige afsnit om syn
og under sggel ser findes i 8§ 366 en bestenmel se om st a-
bilitet sundersggel ser, der giver direktoratet adgang
til at pabyde, at et skib underkastes kramgni ngsprove
under direktoratets kontrol. Endvidere kan direktora-
tet med hjemmel i denne bestemmel se stille krav til
sikring af et skibs stabilitet sant i visse tilfadde
neddel e di spensationer med hensyn til afhol del se af
krengningsprever.

For | ast ski bes vedkommende findes nogl e nasten
parall el l e bestemmel ser i & 6 om godkendel se pa pro-
jekteringsstadiet, hvorinmod der ikke findes selige
regler for sd vidt angar |akstabiliteten. | § 49 fast-
sates det somfor passagerski be, at |astskibe skal
under kast es en krengningspreve, nar det er faxdigbyg-
get ned henblik pad at bestemme dets stabilitetsgrund-
lag, ligesomfgreren skal forsynes ned | astekonditio-
ner. Forandringer ved skibet kan medfegre krav omen
ny krangni ngspregve. Den under passagerski bene ontalte

synsbestemmel se i § 366 er fadles.

Udover de her nawnte bestenmmel ser indehol der
handel smi ni steriets bekendtgerel se nr. 175 af 21. nmj
1965 omtransport af let forskydelige |adninger ned
ski be nogle regler vedrgrende stabilitetsoplysninger
for |astskibe, der nedfgrer disse salige |adninger.

Hvad fiskeski bene angdr er di sse, som nant
ovenfor, pr. definition |astskibe og falder derfor ind
under reglerne for disse skibe, hvor der ikke udtryk-

keligt er tale omundtagel ser. Reglerne i 8 6 omgod-
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kendel se pa projekteringsstadiet md derfor principielt
ogsa gad de for fiskeskibe. Imdlertid indeholder § 60
nogle saregler for fiskeskibes stabilitet, der dels

er en undtagel se fra bestenmel sen i 8§ 49 om | ast ski bes
stabilitet, dels er en undtagelse fra den ovenfor nawn-
te hovedregel om at hovedbekendt gorel sen onfattede al -
l e lastskibe over 5 tons, idet § 60 kun onfatter fiske-
ski be over 20 tons. Endvidere er 8 60 i hvert fald for
fiskeski be over 20 tons og derover en undtagel se fra

§ 6 om godkendel se pa projekteringsstadiet, idet

§ 60, a, fastsadter, st for ethvert skib pad 20 tons og
derover under bygning skal der pa tidligst nulige tids-
punkt indsendes forel gbige oplysninger om beregni nger
af skibets stabilitetsforhold til direktoratets bedem
nel se. Der er saledes ikke tale omen egentlig for-
handsgodkendel se. Hvad der gad der for fiskeskibe mel-
len 5 og 20 tons nmed hensyn til godkendel se pd projek-
teringsstadiet er derinmod ikke ganske klart efter ho-
vedbekendt gorel sen, idet § 60 ikke indeholder nogen
best ermel se herom Fornelt synes 8§ 6 derfor at gadde

for disse skibe.

Hvad krangni ngspregver angar fastsatter § 60, at
der nmed det fazdigbyggede skib skal foretages en krang-
ni ngspregve under skibstilsynets kontrol, |igesomde
endel i ge beregni nger af skibets stabilitetsforhold
skal udfgres og indsendes til direktoratet. Efter fore-
tagen stabilitetsundersggel se skal skibsfgreren forsy-
nes nmed alle oplysninger vedrgrende stabilitetsforhol-

dene, sommatte vare ngdvendige for at sikre skibet
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tinder saglvanlig drift i ubeskadiget stand. Dette sva-
rer til, hvad der gad der for passager- og | astskibe,
og reglerne omen eventuel afholdelse af en ny krsng-
ni ngspreve gad der tilsvarende. Somnawnt tidligere er

§ 366 en fadles bestemmel se. For fiskeskibe nellemb5
og 20 tons fastsater hovedbekendtggrel sen ingen regler
om af hol del se endsi ge kontrol af krangni ngsprgve. Der-
imod i ndehol der & 358 i hovedbekendt gerel sens af snit
om syn og undersggel ser en regel om hovedsyn af | ast-
fartgjer under 20 tons, hvilket ogsd md onfatte fiske-
skibe eller fiskefartgjer under 20 tons. Hovedsyn, der
er en fuldstzndig gennengang af hel e skibet, nen som

i kke har noget specielt ned stabilitetssporgsmélet at
gore, skal foretages pa alle skibe, jfr. § 2 foran om
hovedbekendt gar el sens anvendel sesonr &de, forinden ski-
bet tages i brug somnyt sant efter onbygning og der-
efter periodisk ned visse nellemmum der er forskelligt
for de enkelte typer af skibe. Por de her nawnte | ast-
fartgjer under 20 tons, og det vil sige ned til. 5 tons,
skal hovedsyn dog kun foretages, nar skibet tages i
brug sant ved onbygning og for fartgjer med fartsomra-
de uden for indskranket fart ned mellenrumaf ca. 48

méneder .

Sammenf att ende kan bestenmmel serne om stabilitet
i hovedbekendt gar el sen opgeres sal edes:

For passager- og | astskibe er der tale omen
f or handsgodkendel se pa proj ekteringsstadiet, der for
passager ski bene er udbygget med nogle salige krav til

| akstabiliteten. Nar skibet er fardigbygget skal det
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under kast es en krsngningspreve og dets stabilitets-
grundl ag bestemres. Endvi dere skal fgreren udstyres
med de ngdvendi ge | astekonditioner.

For fiskeski bene over 20 tons under bygni ng skal
der pa tidligst milig*: tidspunkt indsendes forel gbige
opl ysni nger om skibets stabilitetsforhold til direkto-
ratets bedemmelse. Der skal |igeledes her foretages en
krengningspreve, nar skibet er fardigbygget, men under
ski bstilsynets kontrol. Endelig skal fgreren udstyres
nmed de ngdvendi ge opl ysni nger om skibets stabilitets-
forhold.

Fadles for alle de ovennawnte skibe kan direkto-
ratet krawe nye kramgni ngsprever sant stille salige
krav til sikring af skibenes stabilitet.

For fiskeskibe under 20 tons synes der al ene at

va e tale omet "nybygni ngs-hovedsyn".

2. Ski bstil synets praksis ved behandling af stabi -
litetssager bygger pd de under 1. nawnte regler og er
derfor forskellig for de enkelte typer af skibe.

For nye passagerski be under bygning frenmsender
byggevarftet til direktoratet de oplysninger vedrgaren-
de stabilitet mv., der krawes i nedfgr af hovedbekendt -
gorel sens § 5. De frensendte beregni nger, der al i nde-
ligvis er udfegrt ved el ektroni sk databehandling, be-
handl es og bedgmes efter de specificerede bestenmel ser
i hovedbekendt gor el sens 88 11-16.

Sagsbehandl i ngen afsluttes med af hol del se af
en krangni ngspreve, som skibstilsynet overvaxer, hvor-

efter man sammenhol der resultatet af krangni ngsforsg-
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get nmed de forel ghige beregni nger og gennengar de af
vagftet udarbejdede |astekonditioner.

For | ast ski benes vedkommende indsender bygge-
vagftet forel gbi ge beregni nger vedrgrende |astekondi-
tioner ned til hgrende hydrostati ske kurver og stabili-
tet skurver. Det forudsadtes, at der er udvist forngden
omhu ved udar bej del sen af di sse kurvebl ade, og efter-
handen som el ektroni sk databehandling er blevet taget
i anvendel se, har direktoratet nent, at en stikpreve-
kontrol af disse data skulle vexe overfl gdiggjort.

Efter afsluttet behandling far vaeftet besked
omat |ade afhol de en krangni ngspreve, som skibstil sy-
net, jfr. hovedbekendtggrel sens 8 49, ikke har nogen
pligt til at overvege. Man er dog fra direktoratets si-
de indforstéet nmed, at en skibsinspekter fra skibstil-
synet overveeer Kkranmgni ngspreven og kontrollerer de op-
tagne data, men overlader det til skibsinspektgren,
hvorvidt han vil deltage i den efterfgl gende beregning
pa veaftet. Varftet frensender herefter til direktora-
tet genparter af de beregnede | astekonditioner og op-
lysninger til fgreren. Dette material e gennengas, og
s&frem enkelte beregnede | astekonditioner viser en
stabilitet, der ligger under bedgmel sesgrundl aget,
henl eder man fgrerens opne ksonhed her pa.

Som navnt under 1. afviger bestemel serne for
fiskeski be pa visse punkter fra de regler, der i hoved-
bekendt gorel sen er fastsat for passager- og | astskibe,
bl .a. gad der bestemmel serne omstabilitet kun for ski-

be over 20 tons. Byggevaaftet frensender forel gbige
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stabilitetsberegninger, der gennengds af direktoratet,
hvorefter vaeftet og skibsbysgningskonsulenten far be-

sked om at der skal afhol des krangni ngspregve, som skal
overvaeres af skibstilsynet, sant at skibets farer skal
have et eksenplar af stabilitetsberegningerne, far ski-
bet forlader veaftet, og at direktoratet skal have gen-
part af di sse beregninger.

Ef ter afhol del se af krangni ngsprgve udar bej der
vaftet eller skibsbygningskonsul enten de endelige |a-
stekondi tioner, der gennengds af direktoratet, og man
tilskriver skibets reder og understreger de givne op-

I ysninger om fangst og det deraf fglgende fribord i
den dybest nedl astede kondition nmed en tilfgjelse om
at direktoratet ma anse disse tal for realistiske og

svarende til skibets anvendel se.

"Nye ski be" bygget ved udenl andsk veeft bliver
behandl et p& samme m&de somnawnt foran for |ast skibe
el ler fiskeskibe.

"Gam e skibe", der overfgres til dansk fl ag,
skal i medfer af bestemmelserne i § 6 i hovedbekendt -
ger el sen behandl es som "nye ski be", og man anvender i

disse tilfadde fgl gende fremgangsmide:

For sa vidt angar |astskibe (bortset fra fiske-
ski be) overtages skibet i det alnmindelige tilfatde med
den sagvanlige dokumentation for skibets stabilitets-
forhold, og dette nateriale anses som fyl dest ggr ende,

sél edes at bestemmel serne i § 49 i hovedbekendt garel -
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sen vil vare opfyldt, nar en genpart frensendes til di-
rektoratet, der behandl er sagen som foran navnt under
| ast ski be.

Ved fiskeskibene bliver stabilitetsberegninger
i de tilfedde, hvor disse foreligger, gennengdet pa
saglvanl i g mide. Der stilles krav om en krangni ngspreve
til verifikation af skibets stabilitetsgrundlag, og
| ast ekondi ti oner beregnes for det fiskeri, skibet skal
anvendes til. | de tilfade, hvor stabilitetsoplysnin-
ger ikke foreligger, forsgger veeftet eller konsul en-
ten at fremskaffe |inietegning for opnéling og bereg-
ning af hydrostatiske og stabilitetsdata. Safrent |inie-
tegning i kke kan frenskaffes, vil den eneste udve] vee
re at foretage opméling af skibet for frenskaffel se af

de nasnte data.

Kriterier for stabilitet.

1. Stabilitetsbegrebet.

Ved et skibs stabilitet forstas dets evne til
under indflydelse af ydre kradter, tyngde og opdrift,
at vende tilbage til ret kgl, nar det ved en ydre pa-
virkning er bragt ud fra denne stilling.

Nar et skib fra opret stilling kranges til en
bestent vinkel, vil skibets vagt og vandets opdrift
danne et kraftpar, se fig 1, somnornalt vil sgge at
rette skibet op. Afstanden nellemvagten og opdriftens
virkelinier betegnes som stabilitetsarnmen, og denne
mul tipliceret med depl acenentet giver det oprettende

nonments starrel se. Skibes stabilitetsegenskaber afbil -
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des derfor ofte ved en stabilitetskurve, der viser sta-

bilitet sarnmen somfunktion af krengningsvinklen (fig. 2).

Opdrift (1) Stabilitetsarm (GZ)
i meter
G Z
0.2
01 Kreengnings-
vinkel g
Stabilitetsarm (GZ) ——
200 400 60%,
Veegt (A )
Fig. 1 Fig. 2.

Fig. 1 viser stabilitetsarmen for et skib, der
kranger vinklen 9, og i fig. 2 ses stabilitetskurven,
der giver stabilitetsarnen som funktion af krangnings-
vi nkl en.

Stabi | it et skurvens udseende af hanger af skrogets
formog af tyngdepunktets placering. Skrogets bidrag
til stabiliteten udregnes udfra skibets |inietegning.
Denne beregning kan ved hja p af el ektronregnenmaski ne
udfgres ned tilstrakkelig ngjagti ghed. Tyngdepunktets
pl acering er noget vanskeligere at bestemme ngjagti gt
pad projektstadiet, og man ma derfor supplere beregnin-
gerne ned en kontrol méling pd det fardige skib. Denne

mal i ng udf gres ved et krzngningsforseg.

2. Rahola's kriterier.,

Den finske professor Rahola publicerede i 1939

en afhandling om skibes stabilitet.
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Rahola’s undersggel ser bygger pd en anal yse af

34 retssager vedrgrende sgul ykker, hvor retten har ud-

talt

sig om ski benes stabilitetsforhold ved sgul ykken

Efter en indgdende statistisk behandling opstil-

| ede Rahola forslag til 2 kriterier:

a)

b)

at mininunsvadien for stabilitetsarnen (den stati-

ske stabilitet) skal opfylde fgl gende krav:

krengningsvinkel armi neter
20° 0,14
30° 0, 20

og at stabilitetskurvens maxi num skal forekomre ved

en vinkel 9 stgrre end eller lig ned 35°,

at arealet under stabilitetskurven til den nindste
af de to vinkler Gm eller 40°, jfr. fig. 3, hvilket
areal betegnes dynanisk stabilitet, skal vere staor-

re end 0,080 radi anneter (arealets storrelse an-
2

gives i radianneter og ikke i m, fordi abscisse-
aksen reprasenterer krangningsvinklen, som onreg-

nes til ubenawnt vinkel mal).

Stabilitetsarm (GZ)

Kreengning svinkel

o 40°
m

Fig. 3.
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Her i landet har man, ligesomi adskillige andre
| ande, bedgnt stabiliteten ved samenligning ned de
na/nte kriterier og herved salig anvendt den stati-

ske stabilitetsarmved 30° som m ni nunsvag di .

3. IMCO-kriterierne.

P4 IMCO's - Intergovernnental Maritine Consulta-
tive Organization - sikkerhedskonference i i960 blev
det vedtaget at anbefale, at organisationen tog initi-
ativ til undersggel ser af skibes stabilitetsforhold
med henblik pd udforming af internationale normer for
skibes stabilitet, og i 1961 vedtog | MCO s si kker heds-
komte at oprette en underkonite til behandling af
di sse probl ener.

Under koniteen afholdt sit fegrste nwde i nmaj 1962
og vedtog at indsam e forskellige oplysninger omemet.
Det indsam ede materiale blev ngje gennengdet og under -
kastet statistisk behandling, der var mere onfattende
end de undersggel ser, der tidligere var foretaget af
prof essor Rahola.

| novenber 1967 vedtog den af | M3O nedsatte un-
derkomte forslag til to rekommandati oner, der blev
tiltrddt pa IMCOs 4. ekstraordinae general forsaning
i novenber 1968.

De to rekommrandati oner indehol der fornmul erede
m ndstekrav til skibes stabilitet, der pad mange mader
ligger ta ved Rahola's kriterier, men somdog pa visse
punkter - jfr. nedenfor - har betydet en skax pel se.

De sdkaldte IMCO-kriterier onfatter to rekom

mandat i oner vedrgrende stabilitet for henhol dsvis | ast-
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og passager ski be under 100 m | angde og for fiskeskibe.
De to rekomandati oner er gengivet i den engel ske ori -
ginaltekst sombilag nr. 1 og 2.

De deri i reg.5,1, givne mndstekrav til stabi-

litet kan ned henvisning til fig. 4 gengives somfagl -

ger:
GM= 0,35 (0,15 )m.

A
-
| A
Stabilitetsarm (GZ i meter) // |
|
|
|
|
|
|
|
|
|
|
|
|

| Kreneningsvinkel 8

L i it
50 A0 70

1) Det skraverede areal e. skal vae storre end eller
lig ned 0,055 radianneter.

2) De skraverede arealer e. og e, skal tilsamen vae
storre end eller lig ned 0,090 radi anneter.

3) Det skraverede areal e~ skal vaxe starre eller lig
med 0,030 radi anneter.

4) Stabilitetsarmen & skal mndst vare 0,20 neter
ved en krangningsvinkel, der er lig ned eller

starre end 30°.
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5) Den maksinale stabilitetsarm G begr forekomre ved
en krangni ngsvi nkel €,,, der fortrinsvis overstiger
30° og ikke mndre end 25°.

6) Metacenterhgjden GM skal vage stgrre end eller lig
med 0,15 mfor fragtskibe og starre end eller lig

med 0,35 m for fiskeskibe.

Kriteriet under 1) angiver den dynani ske stabi -
litet ved 30° og 2) den dynam ske stabilitet ved 40°
eller 8., safrent denne er mindre end 40°, idet ©. er
den krangni ngsvi nkel, ved hvil ken ikke vandtatte abnin-
ger i skrog eller overbygni nger konmer under vand.

Der kan igvrigt henvises til den af professor
Prohaska til udval get afgivne redeggrel se vedrgrende

stabilitet, der er gengivet sombilag nr. 3.

Udval gets forslag om stabilitetskriterier og om stabi-

laitetskontrol .

A. Grundsynspunkter.

1. Udval get har set det somsin prinse opgave at
fastlagge sa vidt nuligt klare og prexise kriterier
for bestenmel se af den stabilitet, der af sikkerheds-
nessi ge grunde bgr krawes af skibe.

Det bedste foreliggende grundl ag for sadanne
stabilitetskriterier er de sakaldte IMCO-kriterier,
se bilag 1 og 2. Disse kriterier er derfor lagt til
grund for de krav, som statens skibstilsyn efter ud-
val gets opfattelse for frentiden bor stille for at

godkende et skib.

a. Udval get foreslar dog allerede nu visse afvigel -
ser fra IMCOkriterierne.
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i) IMCO s rekonmmandati on vedrgrende stabili -
tetskrav for passagerer- og |astskibe gad -
der kun for skibe under 100 neters | angde.
Denne gramse er fastsat, fordi man ikke
I MO radede over tilstrakkelig erfaring for,
hvil ke krav der burde stilles for |angere
ski be
Efter udval gets opfattelse vil det inmdler-
tid af sikkerhedsnessige grunde vaze rine-
ligt, indtil tilstrakkelige erfaringer er
i ndsam et, at stille same krav til stabi-
litet for skibe over 100 nmeter som for ski-

be under denne | angde

ii) Ifglge | MCO rekommandati onerne, Appendi x
1.2. tages der ved beregning af stabilitets-
kurverne vidtstrakt hensyn til overbygnin-
ger.

Da nedregni ng af overbygni nger kun far ind-
flydel se pa stabilitetskurver ved relativt
store krsngningsvinkler, er der i udval get
eni ghed om at kun | ukkede overbygni nger
der opfylder bestenmel sen i regl ement
3(lo)b) i lasteliniekonventionen af 1966
kan medt ages i beregni ngerne, hvorinod be-
st ermel serne om nedr egni ng af over bygni nger
i | MCO rekomandat i onerne Appendix 1 nr.

(4)-(9) er udel adt.

iii) Efter de foreliggende statistikker omfiske-
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skibes forlis og efter skibstilsynets er-
faringer vil det vere ungdvendigt at stil-
le s& strenge krav somaf | MO foresl aet

til mndre skibe af traditionel type.

Udval get er derfor enedes omat foresld en

| enpel se af IMCO-kriterierne, hvorefter
skibstilsynet kan tillade en reduktion af

de savanlige stabilitetskrav for fiske- og

| ast ski be under 25 neter afhangig af | agden,
safremt erfaringerne nmed sadanne skibe nétte

tilsige dette, se bilag 4 og 5, Il, 1.5.

Ved gengivel sen af reg. 5, 1.e. er foreta-
get en prazisering. Reg. 5,1.e. fastsatter,
at den naksinale stabilitetsarmbgr fore-
komre ved en krzngningsvinkel, der hel st
overstiger 30°, men er mindst 25°. For at
undgd en forskel shehandling ved bedsmrel sen
af, omdette krav er opfyldt, er der alene
her opstillet et krav om at den naksimale
stabilitetsarm skal forekomme ved en krang-

ni ngsvi nkel , der er mndst 25°.

Dernast foresl&r udval get to praktiske be-

regni ngsnessige tillenpninger af | MCO kri -

terierne. Somfrenmhavet af professor CW
Prohaska i bilag 3, kan en uni ddel bar an-
vendel se af IMCO-kriterierne give anl ed-

ning til visse beregningsmessi ge ul enper,
I i gsomden korrektion for frie veaskeover-

flader, som |IMOO foreslar er ungdig besves -

lig.



- 25 -

Prof essor Prohaska foreslar den ferste af
di sse ul enper overvundet ved en bestent
ber egni ngsmet ode. Denne har udval get | agt
til grund i kravet om at der blandt det
materi al e, der skal indsendes til skibstil-
synet ogsa skal findes: gramsekurver for
m ni num GM og gransekurver for naskimalt
tilladeligt KG, se namere bilag 4, II1,
A.1.4. og5 o0gbilag 5 IIl, A 1.4. og 5.
For s& vidt angar korrektionen for frie
vaskeoverfl ader henstiller nan, at den be-
regni ngsnéde, som ski bstilsynet hidtil har

fulgt, fortsat fgalges.

Udval get gnsker at understrege, at |MXO
kriterierne er lagt til grund, fordi de er
de for tiden bedste. De indeholder inmnidler-
tid ikke det endelige og sidste svar pa
spergsmél et om hvil ke krav, der af sikker-
hedsnessi ge grunde bgr stilles til skibes

stabilitet.

Udval get har specielt vazet opnexksom

pa, at IMCO-kriterierne muligvis ikke er
tilstrakkelige for skib i let ballastkondi-
tion, hvilken opfattel se er blevet bestyr-
ket ved et i 1972 indtruffet skibsforlis
der for tiden er genstand for na¥mere un-

der sggel se

Man nd sal edes vare indstillet pa at andre

pa de kriterier, somudval get har foreslaet
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efterhénden som internationale og nationale
erfaringer tilsiger det.

Det mé |igel edes understreges, at de krav
til stabilitet, somudval get foreslar, ta-
ger sigte pd kendte og savanlige skibsty-
per. Kommer der nye typer frem mé kriteri-
erne fraviges ogsd i enkelttilfadde.

for at fastholde klarhed og prazision i sta-
bilitetskriterierne bgr nye erfaringer sna-
rest nuligt fere til andringer i de offent-

liggjorte stabilitetskriterier.

Udval gets secundzre, nen ikke uvasentlige opgave
har vazet at fastlagge naxmere regler for skibstilsy-
nets kontrol med skibes stabilitet. Ogsa her har det
| edende synspunkt vexet klarhed og praxzision. De frem
satte forslag bygger pa allerede fulgte rutiner. Der

er dog vasentlige andringer pa enkelte punkter.

I nstruksen.

Di sse grundsynspunkter med hensyn til stabilitets-
kriterier og kontrol, kan nest hensigtsmessigt udfor-
mes i to instrukser for skibstilsynet vedrgrende kon-
trol ned henhol dsvis passager- og | astskibes og fiske-
skibes stabilitet. De er optrykt sombilag 4 og 5, og
udval get foreslar, st de udstedes af handel sministe-
riet.

Udval gets udkast til disse instrukser bygger pa
de foran under 111, 3, beskrevne IMCO kriterier, og er

derfor somdisse opdelt i en instruks for passager- og
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| ast ski be og en for fiskeskibe, uanset at en stor de
af de opstillede retningslinier er fadles.

Systenet i de foresl &ede instrukser er, at der
i lighed med, hvad der i et vist onfang finder sted
i dag, jfr. ovenfor 11,2, skal ske forudgdende god-
kendel se pa grundl ag af bygni ngst egni ngerne. Denne
forudgédende godkendel se skal dernast fgl ges op af
en krangni ngspregve, der skal finde sted under kon-
trol af skibstilsynet eller eventuelt et af de an-
erkendte kl assifikationssel skaber. Skibstil synet
skal endvidere kontrollere savel de forel gbige |a-
stekondi tioner, der skal indsendes sammen med de
gvri ge bygni ngst egni nger og beregni nger, somde en-
delige | astekonditioner, der indsendes efter krang-

ni ngspr evens af hol del se.

Det er i de udarbejdede instrukser ngje angivet,
hvil ket materiale der skal indsendes til skibstilsy-
net ned henblik pa& en forudgdende godkendel se. Dette
materiale onfatter som nawnt ovenfor savel tegninger
som ber egni nger. For beregni ngernes vedkomende er
det anfert, at de skal udfares pa el ektronregnenaski -
ne ved Dansk Ski bstekni sk Laboratoriumeller en anden
institution, hvis programrer er godkendt af skibstil-
synet. Da de foresldede retningslinier fornentlig vi
nedf gre, at der pa visse onrader bliver tale omen
forgget kontrolvirksonmhed for skibstilsynet, vil det
vag e ngdvendigt for at effektivisere kontrollen ned
de fremsendte beregninger mv., at disse er udfert

efter ensartede retningslinier p& el ektronregnena-
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skine, hvilket i stort onfang allerede er tilfaddet
i dag.
Onf anget af skibstilsynets kontrol af de frensendte
stabilitetsberegninger er ngje angivet i de udarbej-
dede instrukser. Fornélet nmed denne kontrol er, at
konstatere, hvorvidt skibet i de realistiske laste-
kondi tioner vil kunne bringes til at opfylde | MO

kriterierne.

Som det frengar af, hvad der ovenfor under I
er anfgrt omde gad dende regler og praksis forudsad -
ter de gad dende bestemel ser ikke, at skibstilsynet
skal oververe af hol del se af krangni ngsprever, med
mndre der er tale omfiskeskibe over 20 tons. |
praksis overvager skibstilsynet dog krangni ngspraver
ved passagerski be, nens der ikke foreligger en sadan
fast praksis ved | astskibe.

Fornél et med afhol del se af krangni ngsprever er
at sammenhol de og kontrollere de indsendte forel gbi-
ge beregninger ned resultatet af kramgni ngspraven,
for at konstatere omogsa det fardige skib i de for-
skel lige |astekonditioner kan opfylde de krav, man
har fastsat. Det er udval gets opfattel se, at denne
efterfal gende kontrol har s& stor betydning for be-
domrel sen af et skibs stabilitet, at skibstilsynet
ber overvare og kontrollere afhol del se af kreangni ngs-
preve ved sdvel passager-, l|ast- somfiskeskibe. Det-
te vil antagelig nmedfgre en forgget arbejdshbyrde,
men kan eventuelt i et vist onfang overlades til de
aner kendt e Kkl assi fi kati onssel skaber.

For s& vidt angar skibe, der bygges pa udenl and-
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ske vaafter, rejser et sddant forslag et problem
som udval get dog mener i praksis ogsd kan |gses ved
at overlade den nawnte kontrol til de anerkendte
kl assi fi kati onssel skaber, der i forvejen pa en rakke
ont ader udever kontrol pa skibstilsynets vegne,

For skibe indkgbt fra udl andet mé& princi pperne
i hovedbekendt gerel sen gad de, d.v.s. at sadanne ski -
be betragtes som nye skibe og derfor n& dokumentere,
at de opfylder de stille krav. Safrent det forngd-
ne materiale til kontrol heraf ikke foreligger, ma

dette tilvejebringes.

Samrenf att ende kan udval gets forslag til nye
regler vedrgrende kontrol med skibes stabilitet op-

geres sal edes:

1. Vaftet frenmsender en gramsekurve for hgjest til-
| adel i ge bel i ggenhed af tyngdepunktet afsat over
depl acenentet sombasis. Kurvens ordinater udreg-
nes pa el ektronregnenaski ne pa grundl ag af ski -
bets linier, spanterids mv., jfr. bilag 3. End-
videre m& den anvendte forventede beliggenhed af
tyngdepunktet for let skib sant for i det mindste
enhver af de i IMCO-kriterierne angi vne standard-
kondi tioner anfgres. Direktoratet kontrollerer
at de i el ektronregnemaski nen indl aste data svarer
til det foreliggende skib, sanmt sikrer sig, at
tyngdepunktet i alle standardkonditioner |igger
under gramsekurven.

Hvis dette ikke er tilfadet nagtes forel ghig

godkendel se

2. Ved krangni ngsprgven undersgges omden tidligere
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angi vne forventede beliggenhed af skibets tyng-
depunkt er korrekt. | npdsat fald korrigeres
santlige |astekonditioner, séaledes at de svarer
til den fundne verdi af tyngdepunkt, hgjdestil-
ling og | angski bsbel i ggenhed. Safrent det heref-
ter kan konstateres, at tyngdepunktet i alle

st andar dkondi ti oner |igger under gramsekurven
for maksinalt tilladeligt KGeller for ae« KGer
skibet stabilitetsnessigt godkendt og kan der-
nmed sejle i enhver kondition, hvor tyngdepunk-
tet |igger under gramsekurven. For at give fg-
reren nulighed for at konstatere dette, ska

han forsynes med gramsekurven. Sejlads i kondi -
tioner, hvor tyngdepunktet |igger over graznse-
kurven, vil herefter vage retsstridig og vi
kunne straffes, safrenmt de @vrige strafbarheds-

beti ngel ser er opfyldt.

C. De ngdvendi ge andringer i de ga dende bestenmel ser

De af udval get foresl dede nye regler vedrg-
rende kontrol ned skibes stabilitet vil nedfgre
at der i de ged dende bestemmel ser, jfr. afsnit II,
foretages fgl gende andringer i bekendtgerel se
nr. 173 af 21. maj 1965 omforskrifter for ski-

bes bygning, udstyr mv. (hovedbekendtgarel sen)

1. Vedrgrende passagerski be

Ad 8 5 c: Der skal indfgjes et krav omi nd-
sendel se til direktoratet af det i bilag 4
under afsnit 111,A vedregrende passagerskibe

anfgrte material e.
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Ad § 32 a, 1. saning bgr fornmuleres i overens-

stemel se ned bilag 4, afsnit |V, 1.

Ad 8§ 32 b og § 366 b: begr fornmuleres i overens-

stemmel se med bilag 4, afsnit V,I.

Ad 8§ 32, c: Begr fornmuleres i overensstemel se

med bilag 4, afsnit VII, 2.

2. Vedr grende | astski be.

Ad 8 6, c: Den generelle henvisning til 8 5
synes tilstrakkelig nmed undtagel se af, hvad

der krees, jfr. bilag 4, afsnit 111, A 1.6.2.

Ad 8 49, a: Bgr fornuleres i overensstemel se

med bilag 4, afsnit 1V, 1.

Ad 8 49, b: Bgr fornuleres i overensstemel se

med bilag 4, afsnit V,I.

Ad 8 49, c: Bar fornmuleres i overensstemmel se

med bilag 4, afsnit VII, 2.

Vedr gr ende fi skeski be.

(SN

Ad 8 60: Bagr formul eres sal edes, at denne be-
stemmel se indehol der de i bilag 5, afsnit Il

A IV, 1, V,I ogVIl, 2, opstillede krav.

Ski be der ikke efter de ged dende regler er onfattet af

best ermel ser om stabilitetskontrol.

Somnawnt foran i kap. |1, gatdende regler og
praksis, er der for fiskeskibe under 20 tons ikke fast-
sat regler omstabilitetskontrol, herunder om af hol del -
se af krengningsprever. Nar dette ikke er tilfaddet,

har det en historisk forklaring. Starstedelen af de
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danske regler, der fastsatter sikkerhedsmessige krav
til skibe bygger pa internationale konventioner og
salig grad pd konventionen om si kkerhed for menneske-

liv pa seen (sikkerhedskonventionen). Udviklingen har

her veget den, at man i de farste sikkerhedskonventi o-
ner af 1914 og 1929 kun fastsatte regler for passager-
ski be. Si kker hedskonventionen af 1929 fastsatte sal edes
krav om krangni ngsforsgg ned nybyggede passagerski be.
Ferst konventionen i 1948 komogsa til at onfatte |ast-
fartgjer.

En ganske til svarende udvikling genspejler sig
de danske regler, hvor hovedbekendtggrel sen af 1933
al ene indehol der bestemmel ser om stabilitetsundersggel -
ser af passagerski be, hvilket i 1952 blev udvidet ti
ogsd at onfatte |astskibe. For sejlskibe og fiskeskibe
fandtes ingen regler for stabilitetsundersegelser, nen
i forbindel se med en rakke stalkutterforlis blev der
1963 indsat bestemmel ser i 1952-hovedkendtgerelsen om
stabilitetsundersggel ser af sejlskibe og fiskefartgjer
pd 20 tons og derover, bestenmel ser der genfindes i den
gad dende hovedbekendt gerel se fra 1965, § 60, jfr. foran
under |1, 1.

Det er udval gets opfattel se, at det ngje bgr over-
vejes at lade de nu foresl dede retningslinier for kon-
trol med fiskeskibes stabilitet gadde for fiskeskibe
ned til 5 tons, svarende til hvad der vil blive tilfad-
det for |astskibenes vedkomnmende. Udval get finder det
ud fra et sikkerhedsnmessigt synspunkt uhel digt at und-
tage en stor del af fiskefladen fra at opfylde de her

stillede krav og nener, at der bgr skabes garanti for,
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at disse krav bliver opfyldt. Santidig er man dog op-
mex ksom p&, at det nappe uden en supplering af den eksi -
sterende undervisning vil vage miligt at gere de fore-
sl dede krav forstdelige for ferere af fiskeskibe.

Udval get er endvidere bl evet opmeg ksom pd, at
ski be pa under 20 BRT, der tilhgrer en offentlig nyndig-
hed, al ene med undtagel se af passagerfartgjer, er fri-
taget for det i tilsynsloven onmhandl ede tilsyn, idet
sddanne ski be dog med hensyn til bygning og udstyr skal
fyldestgeore de for andre fartgjer af |ignende art og
storrelse til enhver tid gad dende forskrifter. Denne
bestemmel se findes i 8§ 2 i handel sministeriets bekendt-
gorelse af 28.marts 1951 om salige regler med hensyn
til anvendel se af tilsynsloven pa visse skibe og far-
togjer, der tilhgrer offentlige nyndi gheder og kontrolle-
res af sadanne, den sdkaldte "statsskibsbekendtgerelse".
G ansen pa 20 tons har sin forklaring i, at man fer
gennenf grel sen af den ga dende hovedbekendt gerel se fra
1965 ikke stillede saxlige krav til skibe under 20 tons.
Pa denne baggrund ma stat sski bshekendtgerel sens § 2 fra
1951, der ikke blev andret i 1965, formentlig forstas
sél edes, at der nappe kan stilles krav omstabilitets-
under sggel se af statsskibe under 20 tons, uanset at sa-
danne skibe antagelig skal opfylde de krav herunder
stabilitetskrav, der igvrigt fastsattes for skibe af
denne stgrrel se. Da denne forskel nappe |angere har no-
gen rinmelig onend en historisk begrundel se, vil udval -
get henstille, at denne bestemel se andres sal edes, at
der for skibe nellem5 og 20 BRT, der tilhgrer staten

pa dette onrade, kommer til at gatde regler svarende
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til, hvad udval get foreslar for andre skibe af tilsva-

rende art og sterrel se.

For skydel i g | adni ng.

Probl emerne om forskydelig | adning har vazet drgof-
tet i udval get. Spgrgsnélet er nawnt i den af profes-
sor Prohaska til udval get afgivne redegorel se, bilag
3, under pkt. 5. Der har i udval get veret enighed
om vedrgrende disse salige problemer at henvise til
de sarlige regler, der vil blive fastsat pa grundl ag
af IMCO-resolutionen af 28.oktober 1969, A 184 (VI).
Disse regler er for tiden under udarbejdelse i direk-

toratet for statens skibstilsyn.

Andringer ved eksisterende ski be.

Udval get er bl evet opmerksom pd, at det ikke helt
sja dent forekommer, at nman tager supplerende materiel
ombord i eksisterende skibe. Dette kan specielt, nar
der er tale omnindre fartgjer, fa vasentlig indflydel-
se pa skibets stabilitet. Hovedbekendtgerel sen indehol der
i 88 32 c og 49 c en bestemmel se, der for sa vidt angér
passager- og |astskibe fastsadter, at safrent der fore-
tages sadanne anmdringer ved et skib, at disse far vee
sentlig indflydel se pa skibets stabilitet, skal skibs-
foreren og direktoratet forsynes ned korrigerende oplys-
ninger om stabiliteten. Skibet skal om ngdvendi gt under-
kastes en ny krengningspreve. En til svarende bestemel se
findes i § 366 d i hovedbekendtgerel sens salige afsnit
om syn og undersggel ser. Imdlertid indehol der hoved-
bekendt gerel sen ikke en til svarende bestemmel se specielt

for andringer ved fiskeskibe. Da andringer ved eksiste-
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rende skibe somnawnt ovenfor isa kan f& indflydel se
pd mindre skibes stabilitet, vil udval get henstille,
at der, uanset den generelle bestemrmelse i § 366 4,
der formentlig ogsad onfatter fiskeskibe, til hovedbe-
kendt ggrel sens § 60 fgjes en bestemel se, der fastsad-
ter, at safrem der foretages sadanne anmdringer ved
et fiskeskib, at disse far indflydel se pad skibes sta-
bilitet, skal skibsfgreren og direktoratet forsynes
med korrigerende oplysninger omstabiliteten, og skibet
skal om ngdvendi gt underkastes en ny krengningspreve.

Der bgr endvidere i vejledningen til fgreren, se

bilag 4 og 5 V,4, geres opnexksom pa dette problem

Kgbenhavn, oktober 1973.

Bent Christensen F. Lage
formand.,
E. Lysgaard C.W Prohaska

Jor gen Bredhol t
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FOREWORD

Stability is one of the most important safety features of ships, and in particular
of small ships which tend to suffer from insufficient stability which could lead to
capsizing the vessal and loss of the crew. It is, therefore, essential to design a
ship with adequate stability and to maintain it in al conditions of loading
during its operation.

The International Conference on Safety of Life at Sea, 1960, recognizing the
importance of the stability of ships, recommended that IMCO should undertake
studies on intact stability of passenger ships, cargo ships and fishing vessels,
with a view to formulating such international standards as may appear
necessary.

In pursuance of the above recommendation, the Inter-Governmental Maritime
Consultative Organization established in 1960 the Sub-Committee on Sub-
divison and Stability which was charged, among others, with the task of
studying the intact stability of passenger ships and cargo ships.

As aresult of the Sub-Committee's comprehensive studies on existing national
requirements, on results of analyses of intact stability casualty records and on
stability calculations of ships which have operated successfully, a Recommenda-
tion on Intact Stability for Passenger and Cargo Ships under 100 metres in
length was drawn up. This Recommendation was approved by the Maritime
Safety Committee in March 1968 and adopted by the Assembly of the
Organization at its fourth extraordinary session in November 1968.

By Resolution A.167(ES.IV) the Assembly invited all governments concerned
to take steps to give efect to the Recommendation as soon as possible unless
they are fully satisfied that their national stability requirements supported by
long operating experience aready ensure adequate stability for particular
types and sizes of ships. The Assembly at the same time requested the Maritime
Safety Committee to continue the study on this subject and to develop improved
stability criteria.

As regards fishing vessdls, due to their specia constructional features and
specific conditions under which they operate, a separate recommendation on
intact stability of fishing vessels has been formulated (Assembly Resolution
A.168(ES.IV)). This recommendation is issued as a separate IMCO publication.

The Organization is continuing its studies on the stability criteria, paying
particular attention to the effect of external forces on stability. Studies on
stability of special types of ships, apart from fishing vessels, such as ships
carrying timber deck cargo, container ships, hydrofoil boats and air cushion
vehicles, as well as drilling rigs and production platforms, are also in progress.
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RECOMMENDATION ON INTACT STABILITY FOR PASSENGER AND
CARGO SHIPS UNDER 100 METRES IN LENGTH

1. Scope

1.1. The provisions given hereunder are recommended for new decked sea-going
passenger and cargo ships (other than fishing vessdls and ships carrying timber
deck cargoes) under 100 metres in length.

12. Administrations are invited to adopt, for al conditions of loading, the
stability criteria given in 5, unless they are satisfied that operating experience
justifies departures therefrom.

2. General Precautions against Capsizing

2.1. Compliance with the stability criteria does not ensure immunity against
capsizing regardless of the circumstances or absolve the master from his
responsibilities. Masters should therefore exercise prudence and good seaman-
ship having regardto the season of the year, weather forecasts and the navigational
zone and should take the appropriate action as to speed and course warranted
by the prevailing circumstances.

2.2. Care should be taken that the cargo allocated to the ship is capable of
being stowed so that compliance with the criteria can be achieved. If necessary
the amount should be limited to the extent that ballast weight may be required.

2.3. Before a voyage commences care should be taken to ensure that the cargo
and sizeable pieces of equipment have been properly stowed or lashed so as to
minimize the possibility of both longitudinal and lateral shifting while at sea,
under the effect of acceleration caused by rolling and pitching.

3. Calculation of Sability Curves

The methods and procedures employed for calculating stability righting arms
should be in accordance with Appendix I, and the degree of accuracy obtained
should be acceptable to the Administration.

4. Assessment of Compliance with Criteria

4.1. For the purpose of assessing in general whether the criteria are met,
stability curves should be drawn for the main loading conditions intended by
the owner in respect of the ship's operations.

4.2. If the owner does not supply sufficiently detailed information regarding
such loading conditions, calculations should be made for the standard conditions
given in Appendix II.

4.3. In all cases calculations should be based on the assumptions shown in
Appendix II.

5. Recommended Criteria

5.1. The following criteria are recommended for passenger and cargo ships:

(@) The area under the righting lever curve (GZ curve) should not be less
than 0055 metre-radians up to 9 — 30° angle of hed and not less
than 0-09 metre-radians up to 9 = 40° or the angle of flooding Of*
if this angle is less than 40°.

* ¢r is an angle of hed a which openlng?s in the hull, superstructures or deckhouses which
cannot be closed weathertight immerse. In applying this criterion, small openings through
which progressive flooding cannot take place need not be considered as open.
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Additionally, the area under the righting lever curve (GZ curve)
between the angles of heel of 30° and 40° or between 30° and 6,
if this angleis less than 40°, should not be less than 0-03 metre-radians.

(b) The righting lever GZ should be at least 0-20m. at an angle of heel
equal to or greater than 30°.

(¢) The maximum righting arm should occur at an angle of hedl preferably
exceeding 30° but not less than 25°.

(d) The initial metacentric height GM, should not be less than 0-15 m.

5.2. The following additional criteria are recommended for passenger ships:

(@) The angle of hedl on account of crowding of passengers to one side as
defined in Appendix Il 2. (9) should not exceed 10°.

(b) The angle of heedl on account of turning should not exceed 10° when
calculated using the following formula:

Ve, d
Mg = 002 3% A (KG - 3)

where;

MR = heeling moment in metre-tons,
Vo = service speed in m./sec.,

L = length of ship at waterline in m.,
A = displacement in metric tons,
d = mean draught in m.,,

KG = height of centre of gravity above kedl in m.

5.3. Thecriteriamentioned in 5.1 and 5.2 fix minimum values, but no maximum
values are recommended. It is advisable to avoid excessive values, since these
might lead to acceleration forces which could be prejudicial to the ship, its
complement, its equipment and to the safe carriage of the cargo.

5.4. Where anti-rolling devices are installed in a ship the Administration should
be satisfied that the above criteria can be maintained when the devices are in
operation.

5.5. A number of influences such as beam wind on ships with large windage
area, icing of topsides, water trapped on deck, rolling characteristics, following
seas, etc., adversely affect stability and the Administration is advised to take
these into account so far as is deemed necessary.

5.6. Regard should be paid to the possible adverse effects on stability where
certain bulk cargoes are carried. In this connexion attention should be paid
to the Code of Safe Practice for Bulk Cargoes. Ships carrying grain in bulk
should comply with the criteria® mentioned in 5.1 in addition to the stability
requirements in Chapter VI of the International Convention for the Safety of
Life at Sea, 1960.

6. Inclining Test

6.1. When construction is finished, each ship should undergo an inclining test,
actual displacement and co-ordinates of the centre of gravity being determined
for the light ship condition.

6.2. The Administration may alow the inclining test of an individual ship to
be dispensed with, provided basic stability data are available from the inclining
test of a sister ship.



7. Sability Information

7.1. The master of any ship to which the present Recommendation applies
should receive information which will enable him to assess with ease and
certainty the stability of his ship in different service conditions. A duplicate of
this information should be communicated to the Administration.

7.2. Stability information should comprise:

(i) Stability characteristics of typical loading conditions;

(i) Information in the form of tables or diagrams which will enable the
master to assess the stability of his ship and verify whether it is
aufficient in al loading conditions differing from the standard ones.
This information should include, in particular, a curve or table giving,
as a function of the draughts, the required initial metacentric height
GM, (or any other stability parameter) which ensures that the stability
is in compliance with the criteria given in 51 above;

(iii) Information on the proper use of anti-rolling devices if these are
installed in the ship;

(iv) Additionally, information enabling the ship's master to determine the
initial metacentric height GM, by means of rolling test as described
in the Annex to the Memorandum to Administrations reproduced at
Appendix 111 would be desirable;

(v) Notes on the corrections to be made to the initial metacentric height
GM, to take account of free surface liquids.
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APPENDIX |
CALCULATION OF STABILITY CURVES

1. General

(1) Hydrostatic and stability curves should normally be prepared on a designed
trim basis. However, where the operating trim or the form and arrangement
of the ship are such that change in trim has an appreciable effect on righting
arms, such change in trim should be taken into account.

(2) The calculations should take into account the volume to the upper surface
of the deck sheathing. In the case of wood ships the dimensions should be taken
to the outside of the hull planking.

2. Superstructures, Deckhouses, etc., which may be taken into Account

(3) Enclosed superstructures complying with Regulation 3(10)(b) of the 1966
Load Line Convention may be taken into account.

(4) The second tier of similarly enclosed superstructures may also be taken
into account.

(5) Deckhouses on the freeboard deck may be taken into account, provided
that they comply with the conditions for enclosed superstructures laid down in
Regulation 3(10)(») of the 1966 Load Line Convention.

(6) Where deckhouses comply with the above conditions, except that no
additional exit is provided to a deck above, such deckhouses should not be taken
into account; however, any deck openings inside such deckhouses shall be
considered as closed even where no means of closure are provided.

(7) Deckhouses, the doors of which do not comply with the requirements of
Regulation 12 of the 1966 Load Line Convention, should not be taken into
account; however, any deck openings inside the deckhouse are regarded as
closed where their means of closure comply with the requirements of
Regulations 15, 17 or 18 of the 1966 Load Line Convention.

(8) Deckhouses on decks above the freeboard deck should not be taken into
account, but openings within them may be regarded as closed.

(9) Superstructures and deckhouses not regarded as enclosed can, however,
be taken into account in stability calculations up to the angle at which their
openings are flooded. (At this angle, the statical stability curve should show one
or more steps, and in subsequent computations the flooded space should be
considered non-existent.)

(10) In cases where the ship would sink due to flooding through any openings,
the stability curve should be cut short at the corresponding angle of flooding
and the ship should be considered to have entirely lost her stability.

(11) Small openings such as those for passing wires or chains, tackle and
anchors, and also holes of scuppers, discharge and sanitary pipes should not be
considered as open if they submerge at an angle of inclination more than 30°.
If they submerge at an angle of 30° or less, these openings should be assumed
open if the Administration considers this to be a source of significant flooding.

(12) Trunks may be taken into account. Hatchways may also be taken into
account having regard to the effectiveness of their closures.



3. Effect of Liquid in Tanks

(13) For dl conditions, the initial metacentric height and the stability curves
should be corrected for the effect of free surfaces of liquids in tanks in
accordance with the following assumptions:

(i) Tanks which are taken into consideration when determining the effect
of liquids on the stability at all angles of inclination should include
single tanks or combinations of tanks for each kind of liquid (including
those for water ballast) which according to the service conditions can
simultaneously have free surfaces;

(i) For the purpose of determining this free surface correction, the tanks
assumed slack should be those which develop the greatest free surface
moment, Mfs a a 30° inclination, when in the 50 per cent full

condition,
(iii) the value of Mfs for each tank may be derived from the formula:
Mg, = vbrk /5

where:

M¢. =the free surface moment a a 30° inclination in
metre-tons,
v = the tank total capacity in m’,
b = the tank maximum breadth in m.,
¥ = the specific weight of liquid in the tank in t/m?,
Y -

S =g the tank block coefficient,
h = the tank maximum height in m.,
1 = the tank maximum length in m.,
k = dimensionless coefficient to be determined from the

following table according to the ratio b/h. The inter-
mediate values are determined by interpolation (linear or

graphic).

(iv) Small tanks, which satisfy the following condition using the value of
k corresponding to the angle of inclination of 30°, need not be included
in computation:

vbyk,/§ <0-01Amm
where:

Apm = minimum ship displacement in tons (metric tons);

(v) The usual remainder of liquids in the empty tanks is not taken into
account in computations.
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APPENDIX I
STANDARD CONDITIONS OF LOADING TO BE EXAMINED

1. Loading Conditions

The standard loading conditions referred to in 4.2 of the Recommendation
are as follows:

(1) Passenger ship

(i) ship in the fully loaded departure condition with full stores and
fud and with the full humber of passengers with their luggage;

(i) ship in the fully loaded arrival condition, with the full nhumber of
passengers and their luggage but with only 10 per cent stores and
fud remaining;

(iii) ship without cargo, but with full stores and fue and the full
number of passengers and their luggage;

(iv) ship in the same condition as at (iii) above but with only 10 per
cent stores and fuel remaining.

(2) Cargo ship

(i) ship in the fully loaded departure condition with cargo homo-
geneously distributed throughout al cargo spaces and with full
stores and fuel;

(ii) ship in the fully loaded arrival condition with cargo homo-
geneoudly distributed throughout all cargo spaces and with 10 per
cent stores and fuel remaining;

(iii) ship in ballast in the departure condition, without cargo but with
full stores and fuel;

(iv) ship in ballast in the arrival condition, without cargo and with
10 per cent stores and fud remaining.

2. Assumptionsfor Calculating Loading Conditions

(1) For fully loaded conditions mentioned in 1.(2)(i) and (2)(ii) of this
Appendix if a dry cargo ship has tanks for liquid cargo, the effective deadweight
in the loading conditions therein described should be distributed according to
two assumptions, i.e. (i) cargo tanks full, and (ii) cargo tanks empty.

(2) In conditions mentioned in 1.(1)(i) and (2)(i) of this Appendix, it should
be assumed that the ship is loaded to her subdivision load line or summer load
line with water ballast tanks empty.

(3) If in any loading condition water ballast is necessary, additional diagrams
should be calculated taking into account the water ballast. Its quantity and
disposition should be stated.

(4) In al cases the cargo is assumed to be fully homogeneous unless this
condition is inconsistent with the practical service of the ship.

(5) In al cases when deck cargo is carried a realistic stowage weight should be
assumed and stated, including the height of cargo.

(6) A weight of 75 kg. should be assumed for each passenger except that this
value may be reduced to not less than 60 kg. where this can be justified. In
addition the weight and distribution of the luggage should be determined by
the Administration.
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(7) The height of the centre of gravity for passengers should be assumed
equal to:

(i) 1-0 metre above deck level for passengers standing upright. Account
may be taken, if necessary, of camber and sheer of deck;

(i) 0-30 metre above the seat in respect of seated passengers.

(8) Passengers and luggage should be considered to be in the spaces normally
at their disposal, when assessing compliance with the criteria at 51 (@), (b),
(c) and (d) of the Recommendation.

(9) Passengers without luggage should be considered as distributed to produce
the most unfavourable combination of passenger heeling moment and/or
initial metacentric height, which may be obtained in practice, when assessing
compliance with the criteriaat 5.2 () and (b) of the Recommendation respectively.
In this connexion it is anticipated that avalue higher than 4 persons per square
metre will not be necessary.
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APPENDIX 111

MEMORANDUM TO ADMINISTRATIONS ON AN APPROXIMATE
DETERMINATION OF SHIP'S STABILITY BY MEANS OF THE ROLLING
PERIOD TESTS (for ships up to 70 m. in length)*

(1) Recognizing the desirability of supplying to masters of small ships
instructions for a smplified determination of initial stability, attention was
given to the rolling period tests. Studies on this matter have now been completed
with the result that the rolling period test may be recommended as a useful
means of approximately determining the initial stability of small ships when it
is not practicable to give approved loading conditions or other stability
information, or as a supplement to such information.

(2) Investigations comprising the evaluation of a number of inclining and rolling
tests according to various formulae showed that the following formula gave the
best results and it has the advantage of being the simplest:
f B 2
Mo = (7)
where:

f = factor for the rolling period (different for feet and metric system),
B = breadth of the ship in feat or metric units,

T.=time for a full rolling period in seconds (i.e. for one oscillation
'to and fro' port—starboard—port, or vice versa).

(3) The factor T is of the greatest importance and the data from the above
tests were used for assessing the influence of the distribution of the various
masses in the whole body of the loaded ship.

(4) For coasters of normal sze (excluding tankers), the following average
values were observed:
metric system feet system
(@) empty ship or ship carrying ballast f ~0-88 f ~049
(b) ship fully loaded and with liquids in
tanks comprising the following per-
centage of the total load on board
(i.e. cargo, liquids, stores, etc.)—

1. 20 per cent of total load ... f ~078 f ~0-435
2. 10 per cent of total load ... f ~075 f ~0415
3. 5 per cent of total load f ~073 f ~0-405

The stated values are mean values. Generally, observed f-values were within
+0-05 of those given above.

(5) These f-values were based upon a series of limited tests and, therefore,
Administrations should re-examine these in the light of any different circum-
stances applying to their own ships.

(6) It must be noted that the greater the distance of masses from the rolling
axis, the greater the rolling coefficient will be.

* Extract from MSC/Circ.30 distributed on 14 February, 1966.
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Therefore it can be expected that:

—the rolling coefficient for an unloaded ship, i.e. for a hollow body,
will be higher than that for a loaded ship;

—the rolling coefficient for a ship carrying a great amount of bunkers
and ballast—both groups are usualy located in the double bottom,
i.e. far away from the rolling axis—will be higher than that of the same
ship having an empty double bottom.

(7) The above recommended rolling coefficients were determined by tests with
vessals in port and with their consumable liquids at normal working levels;
thus, the influences exerted by the vicinity of the quay, the limited depth of water
and the free surfaces of liquids in service tanks are covered.

(8) Experiments have shown that the results of the rolling test method get
increasingly less reliable the nearer they approach GM-values of 0-20 m. and
below.

(9) For the following reasons, it is not generally recommended that results
be obtained from rolling oscillations taken in a seaway:

(@) Exact coefficients for tests in open waters are not available.

(b) The rolling periods observed may be not free oscillations but forced
oscillations due to seaway.

(o) Frequently, oscillations are either irregular or only regular for too
short an interval of time to alow accurate measurements to be
observed.

(d) Speciaized recording equipment is necessary.

(10) However, sometimes it may be desirable to use the vessel's period of roll
as a means of approximately judging the stability at sea. If this is done, care
should be taken to discard readings which depart appreciably from the majority
of other observations. Forced oscillations corresponding to the sea period and
differing from the natural period at which the vessd seems to move should be
disregarded. In order to obtain satisfactory results, it may be necessary to
sdlect intervals when the sea action is least violent, and it may be necessary to
discard a considerable number of observations.

(12) In view of the foregoing circumstances, it needs to be recognized that the
determination of the stability by means of the rolling test in disturbed waters
should only be regarded as a very approximate estimation.

(12) The formula given in paragraph (2) can be reduced to:
GMO = T2

and the Administration should determine the F value(s) for each vessd.

(13) The determination of the stability can be simplified by giving the master
permissible rolling periods, in relation to the draughts, for the appropriate
value(s) of F considered necessary.

(14) The initial stability may also be more easily determined graphically by
using one of the attached sample nomograms for feet and/or metric units as
described below:

(a) Thevalues for B and f are marked in the relevant scales and connected
by a straight line (1). This straight line intersects the vertical line (mm)
in the point (M).
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(b) A second straight line (2) which connects this point (M) and the
point on the T, scale corresponding with the determined rolling period,
intersects the GM scale at the requested value.

(15) The Appendix shows an example of a recommended form in which these
instructions might be presented by each Administration to the Masters. It is
considered that each Administration should recommend the F-value or values

to be used.
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ANNEX

Suggested Form of Guidance to the Master on an Approximate Deter mination of
Ship's Stability by Means of the Rolling Period Test

1. Introduction

(1) If the following instructions are properly carried out, this method alows a
reasonably quick and accurate estimation of the metacentric height, which is
a measure of the ship's stability.

(2) The method depends upon the relationship between the metacentric height
and the rolling period in terms of the extreme breadth of the vessdl.

2. Test Procedure

(3) The rolling period required is the time for one complete oscillation of the
vessd and to ensure the most accurate results in obtaining this value the
following precautions should be observed:

(@) The test should be conducted with the vessdl in harbour, in smooth
water with the minimum interference from wind and tide.

(b) Starting with the vessdl at the extreme end of a roll to one side (say
port) and the vessel about to move towards the upright, one complete
oscillation will have been made when the vessedl has moved right across
to the other extreme side (i.e. starboard) and returned to the original
starting point and is about to commence the next roll.

(c) By means of a stop-watch, the time should be taken for not less than
about 5 of these complete oscillations; the counting of these oscillations
should begin when the vessd is at the extreme end of a roll. After
allowing the roll to completely fade away, this operation should be
repeated at least twice more. If possible, in every case the same number
of complete oscillations should be timed to establish that the readings
are consistent, i.e. repeating themselves within reasonable limits.
Knowing the total time for the total number of oscillations made, the
mean time for one complete oscillation can be calculated.

(d) The vessel can be made to roll by rhythmically lifting up and putting
down a weight as far off middie-line as possible; by pulling on the
mast with a rope; by people running athwartships in unison; or by
any other means. However, and this is most important, as soon as
this forced rolling has commenced the means by which it has been
induced must be stopped and the vessdl allowed to roll fredy and
naturally. If rolling has been induced by lowering or raising a weight
it is preferable that the weight is moved by a dockside crane. If the
ship's own derrick is used, the weight should be placed on the deck,
at the middle-line, as soon as the rolling is established.

(e) The timing and counting of the oscillations should only begin when
it isjudged that the vessd is rolling fredy and naturally, and only as
much as is necessary to accurately count these oscillations.

(/) The mooring should be slack and the vessdl ‘'breasted off' to avoid
making any contact during its rolling. To check this, and also to get
some idea of the number of complete oscillations that can be reason-
ably counted and timed, a preliminary rolling test should be made
before starting to record actual times.
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(g) Care should be taken to ensure that there is a reasonable clearance of
water under the kedl and at the sides of the vessdl.

(h) Weights of reasonable size which are liable to swing (e.g. a lifeboat),
or liable to move (e.g. a drum), should be secured against such
movement. The free surface effects of slack tanks should be kept as
small asis practicable during the test and the voyage.

3. Determination of the Initial Sability

(4) Having calculated the period for one complete oscillation, say T seconds,
the metacentric height GM, can be calculated from the following formula:

GMO :ﬁ

where F is ... [to be determined for each particular vessd by the Adminis-
tration].

(5) The calculated value of GM, should be equal to or greater than the critical

value which is ... [to be determined for each particular vessd by the
Administration].

4, Limitations to the Use of this Method

(6) A long period of roll corresponding to a GM, of 020 m. or below,
indicates a condition of low stability. However, under such circumstances,
accuracy in determination of the actual value of GMg is reduced.

(7) If, for some reason, these rolling tests are carried out in open, deep but
smooth waters, inducing the roll, for example, by putting over the helm, then
the GM, calculated by using the method and coefficient of paragraph (3) above
should be reduced by [figure to be estimated by the Administration] to obtain
the final answer.

(8) The determination of stability by means of the rolling test in disturbed
waters should only be regarded as a very approximate estimation. If such test
is performed, care should be taken to discard readings which depart appreciably
from the majority of other observations. Forced oscillations corresponding to
the sea period and differing from the natural period at which the vessel seems
to move should be disregarded. In order to obtain satisfactory results, it may
be necessary to sdlect intervals when the sea action is least violent, and it may
be necessary to discard a considerable number of observations.
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FOREWORD

Stability is one of the most important safety features of ships. Small ships,
and in particular small fishing vessels, tend to suffer from insufficient stability
which could lead to capsizing of the vessdl and loss of the crew. It is, therefore,
essential to design such vessels with adequate stability and to maintain this in
al conditions of loading during outward and return voyages and fishing
operations.

The International Conference on Safety of Life at Sea, 1960, recognizing the
importance of the stability of ships, recommended that the Inter-Governmental
Maritime Consultative Organization (IMCO) should undertake studies on
intact stability of passenger ships, cargo ships and fishing vessels, with a view
to formulating such international standards as may appear necessary. The
Conference further recommended that in doing so, IMCO should co-operate
with the Food and Agriculture Organization (FAO) and take into account
studies on the stability of fishing vessels already undertaken by that Organization.

In pursuance of the above recommendation as far as fishing vessels are con-
cerned, the Maritime Safety Committee of IMCO established in 1963 a technical
working body, which was charged with studying the intact stability of fishing
vessdls. This study was conducted in co-operation with FAOQ.

As a result of comprehensive studies on existing national requirements, on
analyses of intact stability casualty records and on stability calculations of
ships which have operated successfully, a Recommendation on Intact Stability
of Fishing Vessdls was drawn up containing recommended stability criteria
for fishing vessels together with a number of other related recommended
practices.

This Recommendation was approved by the Maritime Safety Committee in
March 1968 and adopted by the Assembly of IMCO at its fourth extraordinary
session in November 1968. The Recommendation was also brought to the
attention of FAQO's Committee on Fisheries.

By Resolution A 168(ES1V) the IMCO Assembly invited &l governments
concerned to take steps to give effect to the Recommendation as soon as
possible unless they were fully satisfied that their national stability require-
ments, supported by long operating experience, already ensure adequate
stability for particular types and sizes of vessels. The Assembly at the same
time requested continuation of studies of stability of fishing vessels, including
the formulation of specific requirements related to the icing of vessds off the
east coast of Canada during winter months, and development of improved
stability criteria.

Work is now in progress, with inter-Agency co-operation as necessary, on
subjects pertinent to the above task and on other aspects of improving the
safety of fishing vessels and their crews, including development of minimum
standards for freeboard of fishing vessals.

As regards the intact stability of passenger and cargo ships under 100 m. in
length, a separate recommendation has been formulated and adopted by the
Assembly of IMCO at its fourth extraordinary session in November 1963
(Rg'ia_olut_ion A.167(ES.IV)). This recommendation is issued as a separate IMCO
publication.
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RECOMMENDATION ON INTACT STABILITY
OF FISHING VESSELS

1. Scope

11. The provisions given hereunder are intended for new decked sea-going
fishing vessels.

12. Administrations are invited to adopt, for al conditions of loading, the
stability criteria given in 5, unless they are satisfied that operating experience
justifies departures therefrom.

2. General Precautions against Capsizing

2.1. Compliance with the stability criteria does not ensure immunity against
capsizing regardless of the circumstances or absolve the master from his
responsibilities. Masters should therefore exercise prudence and good seaman-
ship having regard to the season of the year, weather forecasts and the
navigational zone and should take note of the particular advice contained in
Appendix VIII.

2.2. Care should be taken to stow the cargo so that compliance with the criteria
can be achieved. If necessary the use of ballast may be permitted to achieve
compliance with the criteria.

2.3. To minimize the possibility of both longitudinal and lateral shifting of the
cargo under the effect of accelerations caused by rolling and pitching, appro-
priate subdivision of the hold and, if necessary, of the deck should be arranged.
The scantlings given in Appendix V are recommended for hold divisions.

2.4. The Recommendation relating to freeing ports in bulwarks are contained
in Appendix VI.

2.5. The Recommendations for the height of door sills and hatchway coamings
are contained in Appendix VII.

3. Calculation of Stahility Curves

The methods and procedures employed for calculating stability righting arms
should be in accordance with Appendix I, and the degree of accuracy obtained
should be acceptable to the Administration.

4. Assessment of Compliance with Criteria

4.1. For the purpose of assessing in general whether the criteria are met,
stability curves should be drawn for the main loading conditions intended by
the owner in respect of the ship's operations.

4.2. If the owner does not supply sufficiently detailed information regarding
such loading conditions, calculations should be made for the standard conditions
given in Appendix II.

4.3. In al cases calculations should be based on the assumptions shown in
Appendix 11.



5. Recommended Criteria
5.1. The following criteria are recommended for fishing vessels:

(8) The area under the righting lever curve (GZ curve) should not be less
than 0-055 metre-radians up to 0 = 30° angle of hed and not less than
0-09 metre-radians up to 9 = 40° or the angle of flooding Of* if this
angle is less than 40°.

Additionally, the area under the righting lever curve (GZ curve)
between the angles of hed of 30° and 40° or between 30° and O
if this angle is less than 40°, should not be less than 0-03 metre-radians.

(b) The righting lever GZ should be at least 0-20 m. at an angle of heel
equal to or greater than 30°.

(¢) The maximum righting arm should occur at an angle of heel preferably
exceeding 30° but not less than 25°.

(d) The initial metacentric height GM should not be less than 0-35 m.

5.2. The criteria mentioned in 5.1 fix minimum values, but ho maximum values
are recommended. It is advisable to avoid excessive values, since these might
lead to acceleration forces which could be prejudicia to the ship, its comple-
ment, its equipment and to the safe carriage of the cargo.

5.3. Where anti-rolling devices are installed in a ship the Administration should
be satisfied that the above criteria can be maintained when the devices are in
operation.

5.4. The adoption by individual countries of smplified criteria which apply
such basic stability values to their own types and classes of vessels is recognized
as a practical and valuable method of economically judging the stability.

5.5. A number of influences such as beam wind on ships with large windage
area, icing of topsides (see Appendix IIl), water trapped on deck, rolling
characteristics, following seas, etc., adversely affect stability and the Adminis-
tration is advised to take these into account so far as is deemed necessary.

6. Inclining Test

6.1. When construction is finished, each ship should undergo an inclining test,
actual displacement and co-ordinates of the centre of gravity being determined
for the light ship condition.

6.2. The Administration may allow the inclining test of an individual ship to
be dispensed with, provided basic stability data are available from the inclining
test of a sister ship.

7. Sability Information

7.1. The master of any ship to which the present Recommendation applies
should receive information which will enable him to assess with ease and
certainty the stability of his ship in different service conditions. A duplicate
of this information should be communicated to the Administration.

7.2. Stability information should comprise:
(i) Stability characteristics of typical loading conditions;
* 6f is an angle of hed a which opening?s in the hull, superstructures or deckhouses which

cannot be closed wesathertight immerse. In applying this criterion, smal openings through
which progressive flooding cannot take place need not be considered as open.
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(i) Information in the form of tables or diagrams which will enable the
master to assess the stability of his ship and verify whether it is
aufficient in al loading conditions differing from the standard ones.
This information should include, in particular, a curve or table giving
as a function of the draughts, the required initial metacentric height
GM,, (or any other stability parameter) which ensures that the stability
is in compliance with the criteria given in 5.1 above;

(iii) Information on the proper use of anti-rolling devices if these are
installed in the ship;

(iv) Additionally, information enabling the ship's master to determine the
initial metacentric height GMo by means of rolling test as described
in the Annex to the Memorandum to Administrations reproduced at
Appendix 111, would be desirable;

(v) Notes on the corrections to be made to the initial metacentric height
GMy to take account of free surface liquids.
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APPENDIX |
CALCULATION OF STABILITY CURVES

1. General

(1) Hydrostatic and stability curves should normally be prepared on a designed
trim basis. However, where the operating trim or the form and arrangement
of the ship are such that change in trim has an appreciable effect on righting
arms, such change in trim should be taken into account.

(2) The calculations should take into account the volume to the upper surface
of the deck sheathing. In the case of wood ships the dimensions should be taken
to the outside of the hull planking.

2. Superstructures, Deckhouses, etc., which may be taken into Account

(3) Enclosed superstructures complying with Regulation 3 (10) (b) of the 1966
Load Line Convention (except that door sills should comply with Appendix V1I)
may be taken into account.

(4) The second tier of similarly enclosed superstructures may aso be taken
into account.

(5) Deckhouses on the freeboard deck may be taken into account, provided
that they comply with the conditions for enclosed superstructures laid down in
Regulation 3 (10) (b) of the 1966 Load Line Convention (except that door sills
should comply with Appendix VII).

(6) Where deckhouses comply with the above conditions except that no
additional exit is provided to a deck above, such deckhouses should not be
taken into account; however, any deck openings inside such deckhouses shall
be considered as closed even where no means of closure are provided. Such
deckhouses in which, due to smallness of the vessel, an additional exit would be
impracticable may be taken into account.

(7) Deckhouses, the doors of which do not comply with the requirements of
Regulation 12 of the 1966 Load Line Convention, should not be taken into
account; however, any deck openings inside the deckhouse are regarded as
closed where their means of closure comply with the requirements of
Regulations 15, 17 or 18 of the 1966 Load Line Convention.

(8) Deckhouses on decks above the freeboard deck should not be taken into
account, but openings within them may be regarded as closed.

(9) Superstructures and deckhouses not regarded as enclosed may under
specia circumstances be taken into account in stability calculations up to the
angle at which the openings are flooded, provided this does not lead to
subsequent serious flooding of the vessel. (At this angle, the statical stability
curve should show one or more steps, and in subsequent computations the
flooded space should be considered non-existent.)

(10) In cases where the ship would sink due to flooding through any openings,
the stability curve should be cut short at the corresponding angle of flooding
and the ship should be considered to have entirely lost her stability.

(11) Small openings such as those for passing wires or chains, tackle and
anchors, and aso holes of scuppers, discharge and sanitary pipes should not
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be considered as open if they submerge at an angle of inclination more than 30°.
If they submerge at an angle of 30° or less, these openings should be assumed
open if the Administration considers this to be a source of significant flooding.

(12) Trunks may be taken into account. Hatchways may also be taken into
account having regard to the effectiveness of their closures.

3. Effect of Liquid in Tanks

(13) For al conditions, the initial metacentric height and the stability curves
should be corrected for the effect of free surfaces of liquids in tanks in
accordance with the following assumptions:

@)

(i)

(iii)

Tanks which are taken into consideration when determining the effect
of liquids on the stability at al angles of inclination should include
single tanks or combinations of tanks for each kind of liquid (including
those for water ballast) which according to the service conditions can
simultaneously have free surfaces;

For the purpose of determining this free surface correction, the tanks
assumed slack should be those which develop the greatest free surface
moment, M;s a a 30° inclination, when in the 50 per cent full
condition;

The value of M;.s. for each tank may be derived from the formula:
Mt‘.s.ZVbYk\'//é V
where:

M;,. = the free surface moment a a 30° inclination in
metre-tons,

= the tank total capacity in m?,
= the tank maximum breadth in m,,
= the specific weight of liquid in the tank in t/m°,

o <

-2

— g3 = the tank block coefficient,
= the tank maximum height in m.,
— the tank maximum length in m.,

x~ B T O

= dimensionless coefficient to be determined from the
following table according to the ratio b/h. The inter-
mediate values are determined by interpolation (linear or

graphic);

(iv) Small tanks, which satisfy the following condition using the value of

k corresponding to the angle of inclination of 30°, need not be included
in computation:

vbrk, /6 <0.014A,;,
where:
Amin = minimum ship displacement in tons (metric tons).

(v) The usual remainder of liquids in the empty tanks is not taken into

account in computations.



TABLE OF VALUES FOR CCEFH O ENT' “K” FOR CALCULATI NG
FREE SURFACE CORRECTI ONS
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APPENDIX II
STANDARD CONDITIONS OF LOADING TO BE EXAMINED

1. Loading Conditions
The standard loading conditions referred to in 4.2 of the Recommendations are
as follows:

() departure condition for the fishing grounds with full fuel, stores, ice,
fishing gear, etc.;

(i) departure from the fishing grounds with full catch;

(iii) arrival at home port with 10 per cent stores, fud, etc., remaining and
full catch;

(iv) arrival in home port with 10 per cent stores, fuel, etc., remaining and
with 20 per cent of full catch.

2. Assumptionsfor Calculating Loading Conditions
(1) Allowance is to be made for the weight of the wet fishing nets and tackle,
etc. on deck.

(2) An allowance for icing, where this is anticipated to occur should be made
in accordance with Appendix I11I.

(3) In al cases the cargo should be assumed to be homogeneous unless this is
inconsistent with practice.

(4) In conditions 1. (ii) and (iii) above deck cargo should be included if such a
practice is anticipated.

(5) Water ballast should normally only be included if carried in tanks which
are specially provided for this purpose.
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APPENDIX HI

RECOMMENDATIONS ON MINIMUM REQUIREMENTS ON

ICING OF FISHING VESSEL S*

Administrations which have not yet established requirements on icing are
invited by the Maritime Safety Committee to make use of the following minimum
requirements:

(@)

(b)

()
(d)

()

The vessel's stability should be calculated in the worst conditions of
loading, taking into consideration the risk of icing if the vessel operates
in winter seasonal zones.

Weight of ice per square metre of al exposed Weaiher decks and
gangways should be assumed not less than 30 kg/m*—if the vessdl
operates to the north of latitude 66° 30' N, or to the south of latitude
60° 00" S, as wdl as in winter in the Barents, Bering and Okhotsk
Seas and Tatar Strait. Weight of ice per square metre of projected
lateral area of the portion of the vessel above water plane should be
assumed not less than 15 kg/m?.

In other areas of the winter seasonal zone the assumed standards of
icing in winter should be one-half of those given in item (4).

The height of the centre of gravity of ice accumulated should be
calculated according to the position of the corresponding parts of the
decks and gangways, and other continuous surfaces on which ice
can accumulate. The projected lateral area of discontinuous surfaces
of rail, spars (except masts) and rigging of the vessels having no sails
and the projected lateral area of other small objects should be computed
by increasing the total projected lateral area of continuous surfaces
by 5 per cent and the static moments of this area by 10 per cent.

For vessels operating off the east coast of Canada during the winter
months it is recommended that each Administration should give
consideration to more severe requirements.

* Didributed asMSC/Circ,38 on 20 March 1967.
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APPENDIX IV

MEMORANDUM TO ADMINISTRATIONS ON AN APPROXIMATE
DETERMINATION OF SHIP'S STABILITY BY MEANS OF THE
ROLLING PERIOD TESTS*

(for ships up to 70 m. in length)

(1) Recognizing the desirability of supplying to Masters of small ships
instructions for a simplified determination of initial stability, attention was
given to the rolling period test. Studies on this matter have now been
completed with the result that the rolling period test may be recommended
as a useful means of approximately determining the initial stability of small
ships when it is not practicable to give approved loading conditions or other
stability information, or as a supplement to such information.

(2) Investigations comprising the evaluation of a number of inclining and
rolling tests according to various formulae showed that the following formula
gave the best results and it has the advantage of being the simplest:

2
v (1)

where:
f = factor for the rolling period (different for feet and metric system),
B = breadth of the ship in feet or metric units,
T, = time for a full rolling period in seconds (i.e. for one oscillation

'to and fro' port—starboard—port, or vice versa).

(3) The factor T is of the greatest importance and the data from the above
tests were used for assessing the influence of the distribution of the various
masses in the whole body of the loaded ship.

(4) For unloaded fishing boats (but with fuel, stores and equipment), the
following average values were observed:
metric system  feet system

(a) double boom shrimp fishing boats ... f ~095 f ~0-555
(b) deep seafishingboats . . . . . . .= . f ~0-80 f ~0-445
() boatswith alivefishwel =~ = =~ = f <060 f ~0-335

The stated values are mean values. Generally, observed f-values were within
+ 0-05 of those given above.

(5) These f-values were based upon a series of limited tests and, therefore,
Administrations should re-examine these in the light of any different circum-
stances applying to their own ships.

(6) Tt must be noted that the greater the distance of masses from the rolling
axis, the greater the rolling coefficient will be.
Therefore it can be expected that:

—the rolling coefficient for an unloaded ship, i.e. for a hollow body, will
be higher than that for a loaded ship;

—the rolling coefficient for a ship carrying a great amount of bunkers
and ballast—both groups are usually located in the double bottom,
i.e. far away from the rolling axis—will be higher than that of the
same ship having an empty double bottom.

* Extract from MSC/Circ.30 distributed on 14 February 1966.
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(7) The above recommended rolling coefficients were determined by tests
with vessels in port and with their consumable liquids at normal working
levels; thus, the influences exerted by the vicinity of the quay, the limited depth
of water and the free surfaces of liquids in service tanks are covered.

(8) Experiments have shown that the results of the rolling test method get
increasingly less reliable the nearer they approach GM-values of 0-20 m. and
below.

(9) For the following reasons, it is not generally recommended that results
be obtained from rolling oscillations taken in a seaway:

(a) Exact coefficients for tests in open waters are not available.

(b) The rolling periods observed may be not free oscillations but forced
oscillations due to seaway.

(c) Frequently, oscillations are either irregular or only regular for too
short an interval of time to allow accurate measurements to be
observed.

(d) Specialized recording equipment is necessary.

(10) However, it may be desirable to use the vessel's period of roll as a means
of approximately judging the stability at sea. If this is done, care should be
taken to discard readings which depart appreciably from the majority of other
observations. Forced oscillations corresponding to the sea period and differing
from the natural period at which the vessel seems to move should be dis-
regarded. In order to obtain satisfactory results, it may be necessary to select
intervals when the sea action is least violent, and it may be necessary to discard
a considerable number of observations.

(12) In view of the foregoing circumstances, it needs to be recognized that the
determination of the stability by means of the rolling test in disturbed waters
should only be regarded as a very approximate estimation.

(12) The formula given in paragraph (2) can be reduced to:
GM, = }l 5
and the Administration should determine the F value(s) for each vessdl.

(13) The determination of the stability can be smplified by giving the master
permissible rolling periods, in relation to the draughts, for the appropriate
value(s) of F considered necessary.

(14) The initial stability may aso be more easily determined graphically by
using one of the attached sample ncmograms for feet and/or metric units as
described below:

(a) The values for B and f are marked in the relevant scales and connected
by a straight line (1). This straight line intersects the vertical line (mm)
in the point (M).

(b) A second straight line (2) which connects this point (M) and the
point on the T, scale corresponding with the determined rolling
period, intersects the GM scale at the requested value.

(15) The Appendix shows an example of a recommended form in which these
instructions might be presented by each Administration to the Masters. It is
considered that each Administration should recommend the F-value or values
to be used.
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Rolling coefficient f (—)
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Rolling coefficient f
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ANNEX

Suggested Form of Guidance to the Master on an Approximate Determination

of Ship's Stability by Means of the Rolling Period Test

1. Introduction

(1) If the following instructions are properly carried out, this method alows a
reasonably quick and accurate estimation of the metacentric height, which is
a measure of the ship's stability.

(2) The method depends upon the relationship between the metacentric height
and the rolling period in terms of the extreme breadth of the vessel.

2. Test Procedure

(3) The rolling period required is the time for one complete oscillation of the
vessel and to ensure the most accurate results in obtaining this value the
following precautions should be observed:

@)
(b)

(©

(d)

(€

()

The test should be conducted with the vessdl in harbour, in smooth
water with the minimum interference from wind and tide.

Starting with the vessdl at the extreme end of a roll to one side (say
port) and the vessd about to move towards the upright, one complete
oscillation will have been made when the vessel has moved right across
to the other extreme side (i.e. starboard) and returned to the original
starting point and is about to commence the next roll.

By means of a stop-watch, the time should be taken for not less than
about 5 of these compl ete oscillations; the counting of these oscillations
should begin when the vessdl is at the extreme end of a roll. After
alowing the roll to completely fade away, this operation should be
repeated at least twice more. If possible, in every case the same number
of complete oscillations should be timed to establish that the readings
are consistent, i.e. repeating themselves within reasonable limits.
Knowing the total time for the total number of oscillations made, the
mean time for one complete oscillation can be calculated.

The vessdl can be made to roll by rhythmically lifting up and putting
down a weight as far off middle-line as possible; by pulling on the
mast with a rope; by people running athwartships in unison; or by
any other means. However, and this is most important, as soon as
this forced rolling has commenced the means by which it has been
induced must be stopped and the vessel alowed to roll fredy and
naturally. If rolling has been induced by lowering or raising a weight
it is preferable that the weight is moved by a dockside crane. If the
ship's own derrick is used, the weight should be placed on the deck,
at the middle-line, as soon as the rolling is established.

The timing and counting of the oscillations should only begin when
it isjudged that the vessd is rolling fredly and naturally, and only as
much as is necessary to accurately count these oscillations.

The mooring should be dack and the vessdl 'breasted off' to avoid
making any contact during its rolling. To check this, and also to get
some idea of the number of complete oscillations that can be reason-
ably counted and timed, a preliminary rolling test should be made
before starting to record actual times.
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(g) Careshould be taken to ensure that there is a reasonable clearance of
water under the ked and at the sides of the vessdl.

(2 Weights of reasonable size which are liable to swing (e.g. a lifeboat),
or liable to move (e.g. a drum), should be secured against such
movement. The free surface effects of dack tanks should be kept as
small as is practicable during the test and the voyage.

3. Determination of the Initial Sability

(4) Having calculated the period for one complete oscillation, say T seconds,
the metacentric height GM, can be calculated from the following formula:

iy =
where F is ... [to be determined for each particular vessd by the Adminis-
tration].

(5) The calculated value of GM, should be equal to or greater than the critical
value which is ... [to be determined for each particular vessd by the
Administration].

4. Limitations to the Use of this Method

(6) A long period of roll corresponding to a GM, of 02 m. or below,
indicates a condition of lov/ stability. However, under such circumstances,
accuracy in determination of the actual value of GM, is reduced.

(7) If, for some reason, these rolling tests are carried out in open, deep but
smooth waters, inducing the roll, for example, by putting over the helm, then
the GM, calculated by using the method and coefficient of paragraph (3) above
should be reduced by [figure to be estimated by the Administration] to obtain
the final answer.

(8) The determination of stability by means of the rolling test in disturbed
waters should only be regarded as a very approximate estimation. If such test
is performed, care should be taken to discard readings which depart appreciably
from the majority of other observations. Forced oscillations corresponding to
the sea period and differing from the natural period at which the vessdl seems
to move should be disregarded. In order to obtain satisfactory results, it may
be necessary to select intervals when the sea action is least violent, and it may
be necessary to discard a considerable number of observations.
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APPENDIX V

RECOMMENDED PRACTICE ON PORTABLE FISH-HOLD

DIVISIONS

(1) Recognizing the desirability of ensuring the adequate strength of scantlings
of portable fish-hold divisions, studies on national practices have been carried
out, resulting in the establishment of certain formulae for scantlings, which are
recommended to Administrations for their guidance.

(2) These formulae represent the average of a wide range of experience covering
all types of vessels operating in all sea areas, and in conditions likely to impose
the maximum loading on a division. Alternative scantlings might, however,
be accepted where experience has shown that these are more appropriate.

(3) According to the basic type of construction, the following formulae are
recommended for vertical fish-hold divisions:

(a) Vertical steel uprights and horizonal wooden boards

Minimum section modulus of vertical steel uprights
Z = 4psbh?
Minimum thickness of horizontal wooden boards

t =/ 8psb2

(b) Horizontal steel beams and vertical wooden boards

Minimum section modulus of horizontal steel beams
Z = 4psHS2

Minimum thickness of vertical wooden boards
t = ./ 3-6psh?

where In the above formulae:

Z

(7B o T s

= section modulus, —cms3.
= thickness of wooden board, —cm.
= density of cargo, —ts/m3.

maximum transverse distance between any two adjacent longitudinal
divisions on line of supports, —m.

— maximum vertical span of a column taken to be the hold depth, —m.
= maximum longitudinal distance between any two adjacent transverse

divisions or line of supports, —m.

vertical span of a division which is supported by a horizontal
beam, —m.

— horizontal distance between adjacent points of support of a

horizontal beam, —m.

(4) In applying the above formulae, the following notes should be observed:

@)

(b)

The formulae are applicable to longitudinal divisions. Where the
divisons are athwartships the formulae should be modified by
interchanging s and b.

The formulae were derived on the assumption that the loads were on
one side only of the divisions. When it is known that the divisions

will always be loaded on both sides, reduced scantlings may be

accepted.
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(c) If vertical steel uprights are permanent and wel connected at both
ends with the structure of the ship, reduced scantlings may be accepted
depending upon the degree of security provided by the end connections.

(d) In the formula for vertica wooden boards the full depth of the hold
is assumed as the unsupported span, where the span is less the
thickness may be calculated using the reduced span.

(e) The timber used should be of sound durable quality, of a type and
grade which has proved satisfactory for fish-hold divisions and the
actual finished thicknesses of boards should be those derived from
the formulae. The thickness of boards made from good quality
hardwood may be reduced by 12-5 per cent.

(/) Divisions made of other materials should have strength and giffness
equivalent to those associated with the scantlings recommended for
wood and steel having regard to the comparative mechanical properties
of the materials.

(5) Figures 1 and 2 illustrate the application of the formulae.
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VERTICAL WooD BoARDS - STEEL BEAMS,
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APPENDIX VI

RECOMMENDED PRACTICE FOR FREEING PORTS
ON FISHING VESSELS*

(1) The following minimum areas are recommended for new decked fishing
vessas intended for operating in unlimited waters in weather of unlimited
severity.

(2) On vessals where bulwarks on weather parts of the upper deck form wells,
the minimum freeing port area (A) on each side of the ship for each well on
the upper deck should be that given by the following formulae:

where the length of bulwark (/) in the well is 20 metres or less

A =07 + 0035/ square metres,
where / exceeds 20 metres
A =007/ square metres.

/ need in no case be taken as greater than 0-7 L. If the bulwark is more
than 1-2 metres in average height the required area should be increased by
0-004 sqguare metre per metre of the length of wel for each 0-1 metre
difference in height. If the bulwark is less than 0-9 metre in average height,
the required area may be decreased by 0:004 square metre per metre of
length of well for each 0-1 metre difference in height.

(3) The freeing port area should be so arranged along the length of the vessel
as to provide the most rapid and effective freeing the deck of water. The lower
edges of the freeing ports should be as neai the deck as practicable.

(4) Devices for locking freeing port covers should be considered generaly as
dangerous. If locking devices in particular cases are considered necessary for
the service of the ship, they should be of a reliable type operable from a readily
accessible position. In vessds intended to operate in areas subject to icing,
it is recommended not to fit covers.

(5) Administrations may permit alterations of the stated values where operating
experience has clearly shown that such alterations are justified.

E)yTtﬂe I?gc(xt)rrrmded Practice incorporated inMSC/Cire. 29 of 14 February 1986 is superseded
IS text.
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APPENDIX VII

RECOMMENDED PRACTICE FOR EXTERIOR HATCH
COAMINGS AND DOOR SILLS ON FISHING VESSELS*

(1) Hatchway coamings and door sill heights should comply with the following
standards:

(8 On upper decks to be at least 600 mm. However, in locations on the
upper deck which are shielded from the full force of the sea (with the
exception of doors giving direct access to engine rooms), these
heights may be reduced to 400 mm.

(b) On superstructure decks to be at least 300 mm. However, in locations
on the superstructure deck which are shielded from the full force of
the sea (with the exception of doors giving direct access to engine
rooms), these heights may be reduced to 150 mm.

(c) A restricted number of small watertight scuttles on upper decks and
watertight hatches on superstructure decks may be fitted without sills
but these must be found essential for fishing operations.

(2) This recommendation is applicable to all decked fishing vessels over 18 m.
in length operating more than 15 miles from refuge in areas where a fully
developed sea may occur which corresponds to Beaufort force 7 wind or
greater.

(3) This recommendation is based on the premise that the construction of
coamings, dlls and closures is of sufficient strength to withstand the forces
exerted by heavy seas without destroying the watertight integrity of the vessdl.

(4) For vessels below 18 m. in length, for vessels operating up to 15 miles from
a port of refuge, or for vessels operating in areas where a fully developed sea
state seldom exceeds that corresponding to Beaufort force 7 wind, this
recommendation should be applied as far as practicable.

* Incorporated in MSC/Circ.29 didtributed on 14 February 1966.
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APPENDIX Vin
SOME SUGGESTIONS TO FISHERMEN*

The following measures should be considered as preliminary guidance on
matters influencing safety of fishing vessels generally, and specifically as related
to stability.

Tt is recommended that al fishermen be informed on these points in very simple
language using terms and expressions readily understood by them even though
most of the points should aready be known by experienced fishermen.

It is further proposed that these suggestions should be included by fishery schools
in their training of fishermen.

(1) All doorways and other openings through which water can enter into
the hull or deckhouses, forecastle, etc., shall be suitably closed in
adverse weather conditions and accordingly &l appliances for this
purpose shall be maintained on board and in good condition.

(2) Hatchcovers and flush deck scuttles should be kept properly secured
when not in use during fishing.

(3) All portable deadlights should be maintained in good condition and
securely closed in bad weather.

(4) All fishing gear and other large weights should be properly stowed
and placed as low as possible.

(5) Particular care should be taken when pull from fishing gear might
have a bad effect on stability. e.g. when nets are hauled by power-block
or the trawl catches obstructions on the seabed.

(6) Gear for releasing deck load in fishing vessels carrying catch on deck,
e.g. herring, should be kept in good working condition for use when
necessary.

(7) Freeing ports provided with closing appliances should aways be
capable of functioning and are not to be locked, especidly in bad
weather.

(8) When the main deck is prepared for the carriage of deck load by
division with pound boards, there should be slots between them of
suitable size to alow easy flow of water to freeing ports to prevent
trapping of water.

(9) Never carry fish in bulk without first being sure that the portable
divisions in the holds are properly installed.

(10) At any one time keep the number of partially filled tanks to a
minimum.

(11) Observe any instructions given regarding filling of water-ballast tanks,
but always remember that dack tanks can be dangerous.

(12) Any closing devices provided for vent pipes to fud tanks should be
secured in bad weather.

(13) Reliance on automatic or fixed steering is dangerous as this prevents
speedy manoeuvring which may be needed in bad weather.

(14) Be dlert to al the dangers of following or quartering seas. If excessive
heeling or yawing occurs, reduce speed as a first precaution.

(15) In al conditions of loading necessary care should be taken to
maintain a seaworthy freeboard.

(16) Pay specia attention to icing of a vessd and reduce it by al possible
means.

* Digributed with a Note Verbde on 27 July 1964.



Bilag 3.

Redeggrel se afgivet af professor GW Prohaska til udvalget.

BESTEMVELSE AF MINIMUM-GM
OG MAKSIMUM-KG VED HIAP
AF IMCO-KRITERIERNE.

1. | ndl edni ng.

For en forelagt stabilitetskurve somden i bet.
111,3, fig. 4, viste, er det,somdet vil forstas, let at
under sgge, om IMCO-kriterierne (bet. s. 14) er opfyldt.

Da stabilitetsarmen & imdlertid forst kendes
med si kkerhed, nar skibet er faxdigbygget, og da det er
vasentligt, at stabilitetsforholdene kan godkendes all e-
rede pa projektstadiet, ma stabilitetskurver for santli-
ge |l astekonditioner, hvis ovennawnte direkte kontrol me-
tode bruges, fglgelig feorst udfgres svarende til de pro-
jekterede vardi er af tyngdepunktets hgjdestilling KG og
et nyt sa kurver tegnes og kontrolleres, nar de endelige
KG vexdier er fundet ved hjap af kranmgni ngsforsgget for
det fardige skib, hvilket sinker approbationen.

En anden ul enpe er, at man pd projektstadiet nok
kan undersgge, omkriterierne er opfyldt eller ej, men
i kke uden ekstraarbejde kan finde gramsevaadien for til-
ladeligt GMeller KG for ethvert deplacenent.

| det fal gende skal vises, hvorledes IMCO-kriteri-
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erne kan onformes, séledes at en direkte bestemmel se af
m ni mum GM bliver muliggjort. Da KM- KG + GM er kendt
fra de hydrostatiske beregninger, findes derved ogsad nak-

si mum KG

IMCO-kriteriernes tilrettel amgel se for direkte bestemmel -

se af m ni mum GM

/ Figo, 1
8/
£/

G P—0Z~._

/ T
/ -
F 4 \\

9, —o8, T,
)
K/f”\
/ \\
S 2

Det frengar af fig. 1, at & = M5 + GMsin ©, og

det er nu almndeligt, at man ved stabilitetsberegni ngen
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bestemrer MS for en rakke depl acenmenter og et antal krsng-
ni ngsvinkler. Ved hjadp af disse MS-kurver er der etable-
ret en entydig sammenhang nmellem & og GM for ethvert de-
pl acenent og enhver krangni ngsvi nkel .
I fig. 41 bet. 111.3. benyttes betegnel sen "e"

for arealet under stabilitetskurven, altsa:
_ 30 _ 50 30 :
e, = 3 62 d6= fb MS 46 +.fo GM sin 6 4O

+ GM - (1l-cos 3009)

Il

Q30

It

og e, + e

1 > qgp + GM (l-cos ef) for 6, {40°

(ndr ©.240°, erstattes 6, i denne og felgende formler
f= f
med 40°)

IMCO-kriterierne kan derfor skrives:

0.055-%30

Reg.5.1.(a)l: 6120,055 m, eller: GMZ 0137

_ s 0.090-%6f
Reg.5.1.(a)2: €)+€,20.090 m, eller: GMYS—oiog~

0.030+%30-%¢

Reg.5.1.(a)3: 6220.030 m, eller: GIM 5. 066505 67

Reg.5.1.(b): G220.20 m for mindst én verdi afe

i intervallet 30° til ©..°,

M3 ) Se:
. 0,20-"8
eller: GM(ETo—) 1in ; note 1

nedenfor side 5

Reg.5.1.(c): 6M225°, hvor ( d())eM = 0
(-S89, ) I s
. 49 ‘0 e:
eller: GMg( T eMm) . Y B 2
( ) ) nedenfor side 5



. 0.15 for fragt- og passagerskibe
Reg.5.1.(d): 8M)y'35  ror iskeskibe

For passagerskibe krzves yderligere

M
) 5 S
Reg.5.2.(a): GMm—g=5,
. KM - o0.5d
Reg.5.2.(b): GMY 1 + 8.6 !

<t
N

hvor:

Mp er passagerernes tvzrskibs moment i1 t.m.
d er middeldybgangen i m

L er skibets vandliniels:ngde i m

og V er skibets service-hastighed i m/sek.

Ved beregningen af Mp tznkes de ombordverende per-
soner anbragt pd alle abne dzk med en t®thed af fire per-
soner pr. m2 0g sé& nzr skibets ene side som muligt, idet
vegten antages at vere 75 kg pr. person eller %00 kg pr.

2

m .

Som en ®ndring til IMCOs rekommanderede krav vil
man baseret pa indvundne erfaringer, indtil videre og
hvor intet specielt synes at tale herimod, for fiskeski-
be p4d under 25 m's lmngde tillade, at de under Reg.5.1.
(2) 1, 2 og 3 og 5.1.(b) nmvnte krav til e og til GZ re-
duceres med 2 (25 -1, ) procent. Eksempelvis vil den for-

ste GM-formel:

q
GMQQLQéiﬁlig%g, sédledes kunne erstattes af:
q
GMéO‘O55 [1-0.02(25-1) ] - 30, og de ovrige formler mndres

0.1%4

tilsvarende.
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Forkl arende noter til formerne under reg.5.1.:

1) M ninumsvar di en af Q—'—gr?]_gﬂfi ndes ved successiv ind-
saning af en rakke 9-vazdier i intervallet 30° til
er (40°).

0
2) Som1) dog ned intervallet begyndende ved 25 o0g uden

anden begransni ng opadtil end 8., idet et nmaksinmmer

acceptabelt ogsa for 0y>40°.

A o Pigs ¢
Gz
| /
— —<C ;!_ _-/_/7 //—;\“X:
“\\\’/,n-s-‘:\. \
s \
t \
/ l
| |
; | 2
25

Ved Ms-kurver af deni fig. 2 viste type, ma det sik-
res, at den fundne vaadi af GMgiver et stgrre relativt
maksi numaf GZ for ©225° end for ©<25° (smlgn. fig. 2,
hvor 1, men ikke 2, er akceptabel).
Det benex kes yderligere at interval-overgransen 0
i Reg. 5.1.(b) ikke direkte er anfegrt i |MCO rekonmanda-

tionen, men |ogisk frengar af | MOO s rekommandati oner for
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beregning af stabilitetskurver, se f.eks. bilag 4. III.B.
4,

Endel i g henl edes opm®zrksomheden pa, at Reg.5.1.(c),
som anfegrt ovenfor udel ader | MCO rekomrandati onens bemnee k-
ning om at GMfortri nsvis skal overstige 30°, men er ba-
seret pa& mni nunskravet 25°. Dette ma synes akceptabelt,
da IMXO intet angiver om hvornar eller for hvilke skibe
de to forskellige krav skal anvendes, og da endvidere sant-

lige i Reg. 5.1. anfgrte krav er mininmumskrav.

Ber egni ngsresul taternes grafiske frenstilling.

De ovenfor opstillede former tillader en direkte
ber egni ng pa el ektronregnemaski ne. Ved hja p af al m nde-
ligt tilgeangelige programer bestenmmes fgrst de hydrosta-
tiske data for opret skib og disse udtegnes i et kurve-
bl ad. Ligel edes beregnes Ms-vazdi erne, og der bgr pases,
at beregni ngerne udfgres for konstant trlmmoment.x) De
fundne resultater afbildes somisocarene Ms-kurver, og
om gnsket tillige somisocline Ms-kruver.

For en rakke depl acenenter beregnes derefter det
mnimale tilladelige GV svarende til enhver af de anferte
GM-formler, og resultaterne udtegnes grafisk, idet Gwver-
dierne afsattes over deplacenentet sombasis, og med en
tilfgjet skala for de tilsvarende vardier af niddel dyb-

gangen (se fig. 3).

x)
' Tidligere, da stabilitetsberegningen udfegrtes ef-
ter primtive og tidskravende netoder, var det nornalt at
| ukke @jnene for, at trimmet ofte andrer sig stagkt, nar
ski bet kramges, idet benyttel sen af konstant trimonent
syntes uover kommel i g arbej dsnessigt. Ved el ektroni sk dat a-
behandl i ng mad denne undskyl dni ng bortfal de, og M5 ma der-

for beregnes for fastholdt trimoment.
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Den @vre indhyllingskurve til Gwkurve ne giver det til
ethvert depl acenent svarende m ndskekrav til GM

Endel i g udtegnes et di agram vi sende naksi num KG
afsat over deplacenentet, A, eller visende A+« KG
over A. Hvad enten den farste eller den anden afbil dni ngs-
made foretrakkes, indtegnes i diagranmet punkter svarende
til de enkelte |astekonditioner. En |astekondition kan
kun approberes, hvis det tilhgrende punkt I|igger under
kurven.

Ved anvendel se af <urven for A KG opnar man den
den fordel, at det for en | astekondition, der ikke op-
fyl der kravene, og hvor punktet alts& |igger over kurven,
er let at se, hvor negen yderligere ballast eller mndre
| adni ng, der behgves for at bringe punktet p& den rigtige
side af kurven.

gk

Pig. 4

S




Q_

Fig. 4 viser et sadant diagram hvor AKG er afsat
over A . En rakke |astekonditioner er vist. To af disse
A og B er utilladelige, da punkterne |igger over kurven.
Punkt A kan bringes hen p& kurven, hvis der i denne |a-
stekondition tilfgjes ballast. Hvis det antages, at bal -
| ast kan anbringes 1 mover kgl en trakkes fra punkt A
en linie ned en ha dning taget fra hjad pediagrammet i fi-
gurens hgjre side. Hvor denne linie skaxer KG kurven fas

en tilladelig kondition. Den vandrette flytning af punk-
tet fra Atil A giver forggel sen af deplacenentet, altsa
den ngdvendi ge bal | ast mengde. Pa same néde kan punkt B
svarende til en dakslastkondition andres til det tillade-
lige punkt B. ved fjernel se af noget af dzkslasten.

Di agramret er salig bekvent ombord til undersg-
gel se af konditioner, der ikke i forvejen er udregnet,
idet A+ KGreprasenterer det totale lodrette noment. Be-
regning af KG eller GMer derfor overfladig, og hele kon-
trolarbejdet bestar i at afssdte AKG over A og sikre, at

punktet |igger under kurven.

I ndf | ydel se af frie vaskeoverfl ader.

Den af IMCO i rekommandati onernes appendix |, 3,
bilag 1 og 2 angiver nmetode til bestemmel se af frie vaske-
overfladers indflydel se pa stabiliteten er udfornmet som
en korrektion sével pd GM som GZ, hvilket vil nedfgre en
nmeget stor forggel se af beregni ngsarbejdet. Det foreslas
derfor tilladt, at korrektionen for frie overfladers ind-
flydel se, somdet hidtil har varet dansk praksis, udfares

for hver enkelt |astekondition somet tillag til KG
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Dette tillm:g bliver: Eg_i_ meter,
hvor: j er veskens vegtfylde i t/m3

i er den frie vmskeoverflades tverskibsinertimo-
4

men i m
A er skibets deplacement i metriske tons
og hvor summationen udstrzkkes over samtlige tanke med

frie overflader, idet dog smd tanke for hvilke produktet

ji<0.01 Akan udelades.

For skydel i g | adni ng.

Forskydel i g | adning kan i princi ppet behandl es pa
samme méde som frie veskeoverflader, men korrektionen pa
KG vil for sterre lastrumnedfere store GMvardier. D sse
vil igen bevirke store rulningsaccellerationer, som Vi
bidrage til at forgge forskydningerne.

Man md derfor i stedet foretage en sadan | angskibs
inddeling af |astrumene, at 2j i bliver af rinelig ster-
rel se. Denne vej er fulgt af IMXO i resolution af 28. ok-

tober 1969, A 184 (VI).

Lakstabilitet.

Ti| beregning af passagerskibes |akstabilitet fin-
des der af Dansk Ski bstekni sk Laboratori um udarbej det pro-
gramrer, som benyttes af alle danske og en | ang rakke
udenl andske verfter. Hverken disse programrer eller den
hidtil udegvede kontrol af beregningsresultaterne synes

at give anledning til beneskninger.
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UDKAST TIL I NSTRUKS FOR
DI REKTCRATET FCOR STATENS
SKI BSTI LSYN VEDRZRENDE
KONTROL MED PASSACER- OG
LASTSKI BES STABI LI TET.

Anvendel sesonr ade

Denne instruks finder anvendel se pa alle passager-
ski be, uanset tonnagen sanmt pa | astskibe, der er nélt
til 5 tons og derover, hvis kgl er lagt pa eller efter

den . . .

Stabilitetskriterium

1. Fol gende stabilitetskriterier skal anvendes for
savel passager- som | ast ski be:

1. 1. Areal et under stabilitetskurven (& kurve) ska
vaae mndst 0,055 radianmeter op til en krsng-
ni ngsvi nkel © p& 30° og nindst 0,09 radi anneter
op til en krangni ngsvinkel 6 pa 40° eller ind-

x)

strgmingsvinklen 6 ', hvis denne vinkel er mn-
dre end 40°.

Endvi dere skal areal et under kurven for stabili-
X)
©. er den krangni ngsvinkel, ved hvilken &bninger i
skrog, overbygni nger eller dakshuse, der ikke kan | uk-
kes vandtad, konmer under vand, dog behgver sma abnin-
ger, hvorigennemder ikke kan finde progressiv fyld-
ning sted, ikke at anses som abne.
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tetsarnmen (& kurve) nellem krangni ngsvi nkl erne
30° og 40° eller nellem30° og 6 , hvis denne

vinkel er mndre end 40°, vere nmindst 0,03 radi-

anmeter.

2. Stabilitetsarmen GZ skal vaxe mndst 0,20 m ved
en krangni ngsvinkel, der er lig med eller storre
end 30°, nen somikke overstiger 40° eller 8.,

hvis denne vinkel er mndre end 40°.

. 3. Den maksimal e stabilitetsarm skal forekome ved

en krangni ngsvi nkel , der er mndst 25°.
4. Met acent er hgj den GM skal vare mindst 0,15 m

.5. For last skibe under 25 m | angde kan direktoratet
for statens skibstilsyn tillade, at de ovennawn-
te under 1.1 og 1.2. nawnte krav reduceres ned
2 » (25 - L) procent, safrent erfaringerne ned

ski be under tilsvarende forhold tilsiger dette.

Fol gende yderligere kriterier skal anvendes for

passager ski be:

.1 Kr angni ngsvi nkl en som fgl ge af sammenstim en af

passagerer i én side, ma ikke overstige 10°.

. 2. Kr angni ngsvi nkl en som fal ge af drejning nd ikke
overstige 10°, nar vinklen beregnes ved brug af

f ol gende fornel:

o V2
M= 0,02 _10_ A (KG = %)
hvor:
M, = krengningsmoment i1 tons meter,

R



servicefart i m sek.,

| angde af skibet i vandlinier i m

depl acenent i netriske tons,

[T N
1]

m ddel dybgang i m

KG = hgjde af tyngdepunktet over kglen i m

De under 1. og 2. omhandl ede kriterier fastsatter
m ni munsvar di er, nedens der ikke fastsattes nogen
maksi munvee di er. Unornalt hgje verdier skal und-
gas, da disse kan resultere i accel erationskraf -
ter, somvil kunne vage til skade for skibet, dets
besat ni ng, dets udstyr og sikker transport af | ad-

ni ngen.

Hvor rul | edesrpni ngsanl a@ er installeret i skibet,
skal det godtgeres overfor direktoratet, at de
ovennawnte kriterier kan overhol des, nar anl agget

anvendes.

Safremt skibe tamkes anvendt i farvande, hvor der
er naliggende fare for overisning, eller under
andre vil kar der pavirker stabiliteten ugunstigt,
mé di sse forhold tages i betragtning ved beregning
af KGi de relevante | astekonditioner, idet KG er

Iig ned hgjden af tyngdepunktet over kglen i neter.

Der skal tages hensyn til eventuelle ugunstige ind-
virkni nger pa stabiliteten, safrent visse bulk-
| adni nger transporteres. Der skal endvidere tages

hensyn til reglerne i "Code of Safe Practice for
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Bulkcargoes". Skibe, der transporterer korn i

bul k, skal foruden stabilitetskravene i kapitel
VI i den internationale konvention om sikkerhed
for nenneskeliv pa sgen, 1960, opfylde de under

1. onhandl ede kriterier.

Il St abi l i t et sberegni ng.

A. Materiale, der skal indsendes til direktoratet.

1.

1.1

1.2

1.3.

For nybygni nger skal byggeverftet inden kgl | ag-
ningen til direktoratet indsende nedenstaende teg-
ni nger og beregni nger. Beregningerne skal udfgres
pa el ektronregnenaski ne ved Dansk Ski bstekni sk
Laboratoriumeller en anden institution, hvis

programer er godkendt af direktoratet.
Apt eri ngstegni ng og kapacitetsplan.
Li ni et egni ng:
a) Vexftets |inietegning.
b) Spanterids udtegnet ved hjap af elektron-

regnenmaskine til kontrol af rigtig indl as-

ning af data og udfegrt i samme skala soma) .

Hydr ost ati ske beregni nger og kurveblad ned tyde-
lig angivel se af den valgte basislinie (RRWL) og

i ndehol dende i det mndste fgal gende kurver:

Bet egnel se Beskri vel se

V og A Depl. i nmP og t (vf. 1.025)

KB Opdriftscentrets beliggenhed over
RRWL

BM Met acentrets lodrette afstand fra
opdriftscentret

KM Met acentrets |lodrette afstand fra

RRWL



1.4

1.5.

1.6.

1.

6

1.

5 -

LCB Opdriftscentrets |angski bs belig-
genhed

LCF Vandl i ni et yngdepunkt et s | angski bs
bel i ggenhed

MCT Tri monent

t/cm Nedtrykningsvegten

%S I socline kurver

R eller C M ddel spant koef fi ci ent

<5 eller % Bl okkoef fi ci ent

De ovennawnte Ms-kurver beregnes for 10°, 20°,
30°, 40° og 50° og for m ndst 6 depl acementer
dakkende onrddet fra let skib til dybt+ |astet
ski b.

Gransekurver for mninum GM svarende til de under

Il anfgrte stabilitetskriterier.

G ansekurve for maksimalt tilladeligt KG (eller

for A+ KG) afsat over depl acenentet.

For el gbi ge | astekonditioner i overensstemmel se
ned rederens forventede brug af skibet, og som

gi ver santlige onbordvarende vagte med deres tyng-
depunkter i hgjde- og |angderetning og tilsvaren-
de nonenter sant pd basis heraf fundne verdier af
depl acenent, GM og trim og i det m ndste udreg-

net for folgende tilfadde

Passager ski be

a) skibet i fuldt |astet afsejlingskondition med

fuld behol dning af stores og brandstof og ned det

ful de antal passagerer med deres bagage;

b) skibet i fuldt lastet ankomstkondition med det
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2

B
1.
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ful de antal passagerer og deres bagage, nen

med kun 10 procent stores og bramdstof til bage

c) skibet uden ladning, men med fuld behol dni ng
af stores og bramdstof og det fulde antal pas-

sagerer og deres bagage;

d) skibet i samre kondition somunder c) ovenfor
med kun 10 procent stores og bramdstof tilba-
ge;

Last ski be

a) skibet i fuldt lastet afsejlingskondition ned
| adni ngen ensartet fordelt i alle lastrum og

med fuld behol dning af stores og brandstof;

b) skibet i fuld |astet ankonstkondition med | ad-
ningen ensartet fordelt i alle lastrum og med

10 procent stores og bramdstof til bage

c) skibet i ballast i afsejlingskondition uden
| adning, men ned fuld behol dning af stores

0og brandst of ;

d) skibet i ballast i ankonstkondition uden |ad-
ning og med 10 procent stores og brandst of

til bage.

Efter krzngningsprevens af hol del se indsendes en-
delige | astekonditioner, ved hvis beregning der
er taget hensyn til prgvens resultater og til ind-

flydel sen af eventuel efter prgven ilagt ballast.

Beregni ng af stabilitetskurver

Hydrost ati ske- og stabilitetskurver skal normalt
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udar bej des pa grundl ag af konstruktionstrimet.
Hvor imdlertid trimet under driftsforhold eller
skibets formog indretning er af en sadan art, at
forandring i trinmet har en mes kbar virkning pa
stabilitetsarnen, skal sadan forandring i trimet

tages i betragtning.

Ber egni ngerne skal medtage runfanget til overkan-
ten af daksbekl agni ngen. For traski be skal nél ene

tages til ydersiden af skrogbekl agni ngen.

Lukkede overbygni nger, der opfylder bestemel ser-
ne i reglement 3(10)b) i |asteliniekonventionen af

1966 kan nedtages i beregningerne.

| tilfadde hvor skibet ville synke somfgl ge af

i ndstrgmi ng gennem en hvil ken som hel st abni ng,
skal stabilitetskurven afbrydes ved den tilsvaren-
de i ndstrgmingsvinkel, og skibet anses for at
have stabilitetsarmen nul ved denne og alle stor-

re krengningsvinkler.

Smé abni nger s&som abni nger for wirer eller kazler,
tovvar k og ankre samt spygatter og huller for af-
| gbsreor og saniterrgr skal ikke betragtes som
abne, hvis de kommer under vand ved en krangni ngs-
vinkel p& over 50°. Hvis abningerne komer under
vand ved en vinkel pa 30° eller derunder, skal

de regnes som dbne, safrent direktoratet for sta-
tens skibstilsyn finder, at abningerne under dis-
se onstandi gheder vil skabe mulighed for vasent-

l'ig indstrgming.
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Trunke kan tages i betragtning. Luger kan ogsa
tages i betragtning under hensyntagen til effek-

tiviteten af deres |ukkem dl er.

Ski bstil synets kontrol.

Kontrol af de frensendte stabilitetsberegninger:

Kontrol af, at de i elektronregnenaskinen indl e
ste data svarer til det foreliggende skib, fore-
taget ved hjap af det under I11. A.1.2.6. nawnte

spanterids.

Kontrol af, at kua vandtatte overbygni nger er mned-

taget i beregningerne.

Kontrol af vinklen ef. og af, at denne vinkel er

benyttet i overensstemmel se ned regl erne.

Kontrol af basisliniens beliggenhed og af, at ngd-
vendi g korrektion er foretaget i beregningerne,
hvis basislinien afviger fra den af byggevarftet

benytt ede.

Kontrol af, at stabiliteten er beregnet for kon-

stant trimonent.

Kontrol af, at beregningerne igvrigt er udfert som

forlangt under A

I ngdvendi gt onfang kontrol ved sanmenligning ned

data for tidligere skibe.

Kontrol af forel gbige |astekonditioner.
Det skal kontrolleres, at tyngdepunktshejden KG
(eller A« KG for santlige |astekonditioner |ig-

ger under den beregnede gransekurve I11. A 1.5.
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Det bgr for |astekonditionerne kontrolleres, at
de angi vne | ast nemgder og behol dni nger sanmt di s-
ses tyngdepunkt er i overensstemmel se ned de pa
kapaci t et spl anen gi vne opl ysninger. Det begr yder-
ligere pases, at der, hvor det skgnnes af betyd-
ni ng, er nedtaget korrektioner for frie overfla-
der, og at der, hvis der kan vage fare for overis-
ning, er taget hensyn til dennes indflydel se ved
beregni ng af tyngdepunktets stilling.
Det ma kontrolleres, at trinmmet er korrekt bereg-

net i hver enkelt kondition.

Kr angni ngspr gve.

Et hvert skib skal, nar det er fadigbygget, under-
kastes en krangni ngsprgve under skibstilsynets
kontrol, hvor deplacenentet og tyngdepunktets ko-

ordi nat er best enmes.

Direktoratet kan tillade, at krangni ngspregve for
et bestent skib undl ades, safrem der foreligger
grundl aggende stabilitetsoplysninger fra krang-

ni ngsprgve foretaget ned et sgsterskib.

Ski bstil synets kontrol af kramgni ngsprave.

Ved af hol del se af krangni ngspreove skal det pases,at
- skibet ikke pavirkes af vind eller sg,

- fortejningerne er sl akke,

- skibet ligger uden kramgning og er fri af kajen,
- dybgangene bestemes onhyggeligt, og det md frem
gd af rapporten, hvor og hvorledes de er nalt,

- krengningsvsgte og flytningsdi stancer kontrol -

| eres,
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- krengningsudslag og | odlini el amgde kontrolleres,

- tankene pejles,, og eventuelt indhold anfares,
| i gesom de ngdvendi ge korrektioner for frie vaa-
skeoverflader nedt ages.

- savel mangl ende somikke til "let skib" herende
vagte bestemmes, samt disses tyngdepunktskoordi -

nat er.

Afl asni ng af krangni nger skal foretages for m ndst
fire flytninger af vagtene

Ski bsti | synet udarbejder en rapport vedrgrende
krengningspreven, indehol dende opl ysni nger om
vind, strgm fortgjninger, personer ombord og al -
I e yderligere oplysninger, der kunne tamkes at pa-
virke resultatet.

Ski bsti |l synet skal endvidere kontrollere alle ud-
regninger fremtil bestemel se af depl acenent et
for let skib og af skibets tyngdepunkts lodrette

og | angski bs koordi nater.

4. Ski bstil synets kontrol af de endelige |astekondi-
tioner.
De efter krangni ngspregvens afhol del se indsendte
endel i ge | astekonditioner kontrolleres pad same

mdde somnawnt under 11, C 2.

Vejledning til fareren.

1. Foreren af ethvert skib, pa hvilket nexvesende be-
stemel se finder anvendel se, skal forsynes med en

vej | edni ng i ndehol dende den under I11. A 1.5. an-
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forte gramsekurve for skibets stabilitet, der sat-
ter hami stand til at vurdere denne under forskel-
lige driftsforhold og somoplyser fgreren om at
sejlads i konditioner, hvor tyngdepunktet |igger
over gramsekurven, vil vage retsstridig, og vil
kunne straffes somovertrasel se af sgl ovens § 58.
Vej | edni ngen, der udarbejdes af verftet, skal ind-

sendes til direktoratet.

Stabilitetsoplysningerne i vejledningen skal om

fatte:

Stabilitetsoplysninger for alle realistiske laste-
kondi ti oner beregnet under passende hensyntagen

til frie vadskeoverflader.

Opl ysninger om forsvarlig brug af rull edapni ngs-

anl ag, hvis et sadant er installeret i skibet.

Det skal endvidere frengd af vejledningen til

f areren:

at iagttagelse af stabilitetskriterierne ikke sik-
rer ubetinget nod kamtring uanset onstandi gheder-
ne eller fritager skibsfgreren for hans ansvar,

og at skibsfgreren derfor skal udgve sund dgme-
kraft og godt sgnandsskab under hensyntagen til
arstiden, vejrmel dinger og farvandsonr&de og skal
tradfe sadanne hensi gt snessi ge foranstaltninger
med hensyn til fart og kurs, somde forhanden-

ver ende onst andi gheder til siger,

at der skal drages onsorg for, at den for skibet

bestente |adni ng kan stuves sal edes, at overens-
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stemmelse med kriterierne vil kunne opnds, og at
ladningsmengden om ngdvendi gt skal begranses og

bal | ast indtages,

3.3. at der, fgr rejsen pabegyndes, skal drages onsorg
for at sikre, at |adningen og sterre udstyrgenstan-
de er forsvarligt stuvet, og saledes at nuligheden

for forskydni ng under sejlads begramses nest nuligt.

4. Fareren skal endvidere ggres opmex ksom pd, at safrent
der foretages sadanne amdringer ved et skib, at dis-
se far vasentlig indflydel se pad skibets stabilitet,
skal direktoratet forsynes ned korrigerende oplys-
ni nger omstabiliteten. Skibet skal om ngdvendi gt
under kast es en ny krengningspreve, jfr. hovedkendt -

gorel sens 88 32 ¢ og 49 c.

VI . Al | erede godkendte ski be.

Al | erede nmeddel te godkendel ser af stabiliteten op-

rethol des indtil videre.

VI, Ret svi rkni ngerne af skibstilsynets kontrol
1. Vi ser skibstilsynets kontrol af det materiale, som
er naynt ovenfor under IIl A og B, at skibets be-
regnede tyngdepunkt i alle de standardkonditioner
som er nawnt ovenfor under IlIl A 1.6.1. og 1.6.2.

|'i gger under grmnsekurven, gives der forel gbig god-
kendel se af skibets stabilitet. Er dette ikke til-

fad det nagtes godkendel se

2. Vi ser krszngningspreven og de som fgl ge heraf fore-

tagne korrektioner, at skibets tyngdepunkt i alle de
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st andar dkondi ti oner, som er nant ovenfor under

Il A1.6.1. og 1.6.2., ligger under gransekurven
godkendes skibet i stabilitetsmessig henseende

ned den virkning, at det lovligt kan sejle i enhver
kondi tion, hvor tyngdepunktet |igger under grznse-
kurven.

Godkendel sen, der skal vere |edsaget af den ovenfor
under V nawnte vejledning til fgreren, der indehol -
der gramsekurven, udstedes sombilag til farts-
hjemlen.

Li gger tyngdepunktet ikke under gramsekurven i alle

st andar dkondi ti oner, negtes fartshjemel.






Bil ag 5.

UDKAST TIL I NSTRUKS FCR
DI REKTORATET FOR STATENS
SKI BSTI LSYN VEDRZRENDE
KONTROL MED FI SKESKI BES
STABI LI TET.

Anvendel sesonr ade

Denne instruks finder anvendel se pad alle fiskeski-
be, der er mdlt til 5 tons eller derover, hvis kgl er |agt

pd eller efter den

Stabilitetskriterium

1. Fol gende stabilitetskriterier skal anvendes ved
fi skeski be:
1. 1. Areal et under stabilitetskurven (& kurve) ska

vag e mndst 0,055 radianneter op til en krangnings-

vinkel 6 pa 30° og nmindst 0,09 radianneter op ti

en krangni ngsvi nkel 6 pd 40° eller indstrgmings-

vi nkl en Oﬂx), hvis denne vinkel er mindre end 40°.
Endvi dere skal areal et under kurven for stabi-

litetsarmen (GZ kurve) mellem krangni ngsvi nkl er ne

X)
®. er den krangni ngsvi nkel, ved hvil ken abni nger
skrog, overbygninger eller dakshuse, der ikke kan | uk-
kes vandta, kommer under vand, dog behgver smd &bni n-
ger, hvorigennemder ikke kan finde progressiv fyld-
ning sted, ikke at anses som abne
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1.3.

1.4

1.5
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30° og 40° eller mellem30° og 8., hvis denne
vinkel er mndre end 40°, vage mndst 0,03 radi-

annet er.

Stabilitetsarnen GZ skal vaage mndst 0,20 mved
en krzngningsvinkel, der er lig med eller starre
end 30°, nen somikke overstiger 40° eller & |,

hvi s denne vinkel er mndre end 40°.

Den maksi nal e stabilitetsarm skal forekomme ved en

kraagni ngsvi nkel , der er mndst 25°.
Met acent er hgj den GMO skal vage mndst 0,35 m

For fiskeski be under 25 m | angde kan direktoratet

for statens skibstilsyn tillade, at de ovennante
under 1.1. og 1.2. nante krav reduceres ned

2 + (25 - L) procent, safrem erfaringerne med sa-
danne skibe under tilsvarende forhold tilsiger

dette.

De under 1. onhandl ede kriterier fastsater mni-
mumsver di er, nedens der ikke fastsattes nogen mak-
simunsvardier. Unormalt hgje verdier skal undgas,
da disse kan resultere i accelerationskradter, som
vil kunne vage til skade for skibet, dets besa -
ni ng, dets udstyr og sikker transport af |adnin-

gen.

Hvor rul | edaampni ngsanl ag er installeret i skibet,
skal det godtgeres overfor direktoratet, at de
ovennawnte kriterier kan overhol des, néar anl agget

anvendes.
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Safremt ski be tankes anvendt i farvande, hvor der
er naliggende fare for overisning, eller under
andre vil kar der pavirker stabiliteten ugunstigt,
mé disse forhold tages i betragtning ved bereg-
ning af KGi de relevante | astekonditioner, idet
KG er lig nmed hgjden af tyngdepunktet over kgl en

i meter.

1. Stabilitetsberegning.

A. Materiale, der skal indsendes til direktoratet.

1.

1.1

1.2

1.3.

For nybygni nger skal byggevarftet inden kgl | agnin-
gen til direktoratet indsende nedenstdaende tegnin-
ger og beregninger. Beregningerne skal udfgres pa
el ekt ronr egnenmaski ne ved Dansk Ski bstekni sk Labo-

ratoriumeller en anden institution, hvis program

mer er godkendt af direktoratet.
Apt eri ngst egni ng og kapacitetsplan.

Li ni et egni ng:
a) Vexftets |inietegning.
b) Spanterids udtegnet ved hjap af elektron-
regnenmaskine til kontrol af rigtig indlas-

ning af data og udfert i samme skala soma).

Hydr ost ati ske beregni nger og kurveblad med tydelig
angi vel se af den valgte basislinie (RRWL) og inde-

hol dende i det mindste fgl gende kurver:

Bet egnel se Beskri vel se
V og A Depl. i n? og t (vf. 1.025)
KB Opdriftscentrets beliggenhed over

RRWL
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BM Metacentrets lodrette afstand fra
opdriftscentret

KM Met acentrets lodrette afstand fra
RRWL

LCB Opdriftscentrets | angskibs belig-
genhed

LCP Vandl i ni et yngdepunktets | angski bs-
bel i ggenhed

MCT Tri nronent

t/cm Nedtrykningsvegten

%S I socline kurver

R eller C M ddel spant koef fi ci ent

5eller C Bl okkoef fi ci ent

b
De ovennante MS-kurver beregnes for: 6°, 12°,
18°, 24°, 30°, 40° og 50°, og for mindst 6 depla-
cement er dakkende onradet fra let skib til dybt

| astet skib. Da fiskeskibes trimvarierer starkt
ned nedl ast ni ngen, udfgres beregni ngerne ved de

6 depl acenmenter med trim der varierer lineat

med depl acenentet, og hvor trimet i den letteste
kondition s na somnuligt svarer til det vente-
de trimfor let skib, nmedens trimet for den dy-
beste kondition sd na& somnuligt svarer til det
forventede trimi denne. Den dybeste kondition

vad ges sal edes, at den trimede vandlinie tange-
rer daekkets overside.

For hvert af de nawnte depl acenenter ned til hgren-
de udgangstri m hol des det | angski bs tri monent

konstant under krangni ngen



1.4

1.5.

1. 6.

De gvrige pa kurvebl adet viste kurver beregnes for

de samme 6 depl acenenter og trim

Grensekurver for mnimum GV svarende til de under

Il anfgrte stabilitetskriterier.

Grznsekurve for naksinmalt tilladeligt KG (eller

for A« KG) afsat over depl acenentet.

For el gbi ge | astekonditioner i overensstemel se

nmed rederens forventede brug af skibet, og somgi-
ver santlige onbordverende vagte ned deres tyngde-
punkter i hgjde- og |angderetning og tilsvarende
monent er sant. pd basis heraf fundne vardier af de-
pl acement, GMog trim og i det mndste udregnet

for fgl gende tilfadde:

a. Afgang havn fuldt udrustet og med konplette
behol dni nger.

b. Afgang fra fiskeplads med fuld last (ingen
daksl ast) af:

1) Konsunfi sk,
2) Industrifisk.

c. Skibet nedlastet, sa vandlinien under hen-
syntagen til trimret tangerer dakkets over-
kant i borde og ned alle lastrum ful de
(vf. =1), nmed hal ve behol dni nger og ned den
til opnael se af den nawnte nedl astni ng nad-
vendi ge daksl ast.

Ved beregning af |astekonditionerne skal der
i fornegdent onfang tages hensyn til vagten
af vade fiskeredskaber o.lign. pa dakket,

til isdannel se pd dak, huse og andet opst a-
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ende, hvor sadan kan forekome, og til ind-

flydel sen af stgrre frie overflader i tanke.
d. Ankomstkondition ned den Tinder c. bestente

| ast og dzkslast, men ned behol dni ngerne re-

duceret til lo %.

Ef t er kramgni ngspregvene afhol del se i ndsendes ende-
lige |astekonditioner, ved hvis beregning der er
taget hensyn til pregvens resultater og til indfly-

del se af eventuel efter prgven ilagt ballast.

Ber egni ng af stabilitetskurver.

Hydrostati ske og stabilitetskurver skal nornalt
udar bej des pa grundl ag af konstruktionstrinmmet.
Hvor imdlertid trimret under driftsforhold eller
skibets formog indretning er af en sadan art, at
forandring i trinmmet har en meskbar virkning pa
stabilitetsarnmen, skal sadan forandring i trimet

tages i betragtning

Ber egni ngerne skal medtage runfanget til overkan-
ten af dzksbeklzdningen. For traskibe skal nmél ene

tages til ydersiden af skrogbekl asni ngen

Lukkede overbygni nger, der opfylder bestemel serne
i reglenent 3 (lo)(b) i lasteliniekonventionen af

1966, kan nmedtages i beregni ngerne.

| tilfadde hvor skibet ville synke som fgl ge af
i ndstregmi ng gennem en hvil ken som hel st abni ng,
skal stabilitetskarven afbrydes ved den tilsvaren-

de indstregmi ngsvi nkel, og skibet anses for at ha-



ve stabilitetsarmennul ved denne og alle starre

krengningsvinkler.

Smé abni nger s&som abninger for wirer eller kasler,
tovver k og ankre sant spygatter og huller for af-
| gbsror og sanitarer skal ikke betragtes som ab-
ne, hvis de komer under vand ved en krangni ngs-

vinkel p& over 30°. Hvis &bningerne kommer under

vand ved en vinkel pa 30° eller derunder, skal de
regnes som abne, safrent statens skibstilsyn fin-
der, at a&bningerne under disse onstandi gheder vil

skabe mulighed for vasentlig indstrgming.

Trunke kan tages i betragtning. Luger kan ogsa ta-
ges i betragtning under hensyntagen til effektivi-

teten af deres | ukkem dler.

Ski bstil synets kontrol.

Kontrol af de frensendte stabilitetsberegninger.

Kontrol af, at de i el ektronregnenaski nen indlaste
data svarer til det foreliggende skib, foretaget
ved hja p af det under I11. A 1.2(b) nante span-

terids.

Kontrol af, at kun vandtette overbygni nger er ned-

taget i beregningerne.

Kontrol af vinklen 8. og af, at denne vinkel er

benyttet i overensstemmel se med regl erne.

Kontrol af basisliniens beliggenhed og af, at ngd-
vendi g korrektion er foretaget i beregningerne,
hvi s basislinien afviger fra den af byggeverftet

benytt ede.
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1.5. Kontrol af, at stabiliteten er beregnet for kon-

stant trimmonent.

1. 6. Kontrol af, at beregningerne igvrigt er udfegrt som

forlangt under A

1.7. I ngdvendi gt onfang kontrol ved sammenligning ned

data for tidligere skibe.

2. Kontrol af forel gbige |astekonditioner.
Det skal kontrolleres, at tyngdepunktshejden KG
(eller A+ KG for santlige |astekonditioner |ig-
ger under den beregnede gramsekurve I11.A 1.5.
Det ber for |astekonditionerne kontrolleres, at de
angi vne | ast mengder og behol dni nger samt di sses
tyngdepunkt er i overensstemmel se ned de pa kapa-
citet spl anen givne oplysninger. Det bgr yderligere
pases, at der, hvor det skgnnes af betydning, er
nedt aget korrektioner for frie overflader, og at
der, hvis der kan vage fare for overisning, er ta-
get hensyn til dennes indflydel se ved beregning af
tyngdepunktets stilling. Poundbraslder og -stetter
mi, hvis de ikke er indeholdt i let skib, nedtages
i hver enkelt las:iekondition. Endelig m& det kon-
trolleres, at trinmmet er korrekt beregnet i hver

enkel t kondition.

V. Krengningsproeve.

1. Et hvert skib skal, nar det er fmrdigbygget, under-

kastes en kramgni ngspreve under skibstilsynets
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kontrol, hvor deplacementet og tyngdepunktets ko-

ordi nat er best enmes.

Direktoratet kan tillade, at krangni ngspregve for
et bestent skib undl ades, safrent der foreligger
grundl aggende stabilitetsopl ysninger fra krang-

ni ngspreve foretaget ned et sgsterskib.

Ski bstil synets kontrol af krangni ngsprgve.

Ved af hol del se af kramgni ngspreven skal det péses,at

skibet ikke pavirkes af vind eller sg,
fortgjningerne er slakke
- skibet ligger uden krangning og er fri af kajen
dybgangene best emmes onhyggel igt, og det nma
frenmgd af rapporten, hvor og hvorl edes de er
malt,
krengningsvegte og flytningsdi stancer kontrol -
| eres,
krengningsudslag og | odlinel angde kontrolleres,
- tankene pejles, og eventuelt indhold anfagres,
i gesom de ngdvendi ge korrektioner for frie
vaedskeoverflader nmedtages,
savel mangl ende somikke til "let skib" haren-
de vagte bestemmes, sant di sse tyngdepunktsko-

ordi nater.

Afl asning af krangni nger skal foretages for m ndst
fire flytninger af vagtene.

Ski bsti | synet udarbej der en rapport vedrgrende
krzngningspreven, indehol dende opl ysni nger omvi nd,

strgm fortgjninger, personer ombord og alle yder-
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ligere oplysninger, der kunne tamkes at pavirke
resul tatet.

Ski bstil synet skal endvidere kontrollere alle ud-
regninger fremtil bestemrel se af depl acenent et
for let skib og af skibets tyngdepunktets lodrette

og | angski bs koordi nater.

Ski bstilsynets kontrol af de endelige |astekondi-
tioner.

De efter krsngningsprevens af hol del se indsendte
endel i ge | astekonditioner kontrolleres pa samme

made som nawvnt under III.C.2.

Vejledning til fareren.

1.

.1

Foreren af ethvert skib, pa hvilket naxverende be-
stemel ser finder anvendel se, skal forsynes ned
en vej | edni ng i ndehol dende den under 111. A 1.5.
anfgrte gransekurve for skibets stabilitet, der
sadter hami stand til at vurdere denne under for-
skellige driftsforhold, og som oplyser fgreren om
at sejlads i konditioner, hvor tyngdepunktet |ig-
ger over gransekurven, vil vaxe retsstridigt, og
vil kunne straffes som overtraslel se af sgl ovens

§ 58.

Vej | edni ngen, der udarbejdes af varftet, skal ind-

sendes til direktoratet.

Stabilitetsoplysningerne i vejledni ngen skal om

fatte:

Stabilitetsoplysninger for alle realistiske laste-
kondi ti oner beregnet under passende hensyntagen

til frie vedskeoverflader.
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Opl ysninger omforsvarlig brug af rul | edampni ngs-

anlag, hvis et sadant er installeret i skibet.

Det skal endvidere frengd af vejledningen til

f oreren,

at iagttagel se af stabilitetskriterierne ikke sik-
rer ubetinget nod kamtring uanset onstandi gheder -
ne, eller fritager fagreren for hans ansvar, og at
foreren derfor skal udegve sund dgmmekraft og godt
sgmandskab under hensyntagen til arstiden, vejr-

mel di nger og farvandsonr ade, og skal traffe sadan-
ne hensi gt smessi ge foranstal tninger ned hensyn til
fart og kurs, somde forhandenves ende onstandi g-

heder tilsiger,

at der skal drages onmsorg for at stuve |adni ngen
sal edes, at der kan opnds overensstemmel se ned kri -
terierne, og at |adni ngsnmengden om ngdvendi gt skal

begranses og bal | ast i ndtages,

sant at der skal foretages hensigtsnessig i ndde-
ling af lastrummet og om ngdvendi gt af dakket for
mest nuligt at begramse nuligheden for savel |ang-
ski bs som tvarski bs forskydning af |adni ngen som
fol ge af acceleration forarsaget af rulning og

duvning.

Fereren skal endvidere geres opneg ksom pd, at sa-
frem der foretages saddanne anmdringer ved et skib,
at disse far indflydel se pd skibets stabilitet,

skal direktoratet forsynes nmed korrigerende oplys-
ni nger omstabiliteten. Skibet skal om ngdvendi gt

under kastes en ny krengningspreve.
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VI . Al | erede godkendte fi skeski be.

Al | erede neddel te godkendel ser af stabiliteten op-

retholdes indtil videre.

VII. Ret svi rkni ngerne af skibstil synets kontrol

1

Vi ser skibstilsynets kontrol af det materiale, som
er nant ovenfor under 11l A og B., at skibets
ber egnede tyngdepunkt i alle de standardkonditioner
somer nawnt ovenfor under Il A 1.6., ligger under
gramsekurven, gives der forel gbi g godkendel se af
skibets stabilitet. Er dette ikke tilfaddet, namtes

godkendel se

Vi ser krangni ngspregven og de som fgl ge heraf fore-
tagne korrektioner, at skibets tyngdepunkt i alle
de standardkonditioner, somer navnt ovenfor under
Il A 1.6., ligger under gransekurven, godkendes
skibet i stabilitetsnessig henseende ned den virk-
ning, at det lovligt kan sejle i enhver kondition
hvor tyngdepunktet |igger under gransekurven
Godkendel sen, der skal vere |edsaget af den oven-
for under V naante vejledning til fgreren, der in-
dehol der gransekurven, udstedes sombilag ti
fartshjemn en.

Li gger tyngdepunktet ikke under gramsekurven

al | e standardkonditioner, nagtes fartshjenmel



