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- Now, &

‘an intention of the @rg@ni?@rs to ‘summarize.

Cis a @@ﬁ%@i@uti@ﬁ to the xmpr@vem@nt af FOES

An ATTEMPT of SUMMARY

ﬁg iast volume of the Proceedings connected with

This
the STAB

m@mf@r@m@@w Prev1@u@1y vol, I and vol, II anﬁ %h@

supplemen

the vol. II weve already lssued,

wort from the @@mf@r@naa di&@u&%i@ﬁ is @r&&@mt@é
1th all contributions and r@mark% submitted by the
sipants in wri%inge From formal point @9 view 1t is alg@”

togat!

@@nf@r@m@@ by
this volume. The essential achiavement)gf z&@ @@mfer@nesxm that

oh and pr@j@@t%

-eonnacted with @tabilify w WiLlL h@}%&ﬁh@f estimated im future

discussions in various cilreles, madnly at the EM@‘Sm@@Qmmitt@@'

SLF and at the next S@Aﬁ.”QOTC@ﬁf@r@m@@.im,N&?i@gg

The importance of the Confeorence will also bes refllected In the

" initistion of some ressarch w&?ks and in the application of

their results into practieag Tﬁuﬁ the fuall @ppx@@éaﬁlww of the

- STAB *86 is a loug process in which the @ﬁmtri%vtaam% im this

v@lame ars mersly the b@gimﬁzng of ite

The STAB ﬁgég held in Gdatsk, gath@y@ﬁ'§§ representatives from -

,S&ivar&i%iesg Research Centres, ﬁhipvayﬁsé Mard time Administvas

tions, $h1p@wm@r% amé @E@%@iilﬁaﬁl@ﬁ S@@i@ﬁzw@ from 1% countyrlies.

par*x@mlﬁfly ‘Fyrom: Australia /i1/, Eulﬁaria /zf@ Denmaxrk fzfg
Federal Republic of Germany /%@/, United Kingdom and iMO 79/,

German Democratic Republic ,/'é/§ Italy /b/, Japan /12/, Nether-

lands 1/, Norway /6/, Poland /34/, Sweden VLY Turkey /%/? e

 United States of ﬁm@Wg@% fﬁ/ and ‘USSR /3/. '

\ o .
Thm m@@&mmgg ﬁmwi@g the ﬁﬁﬁf@rencé consisted of 12 plenary ses-
sions and 2 discussion panels, '

The plenary sessions were divided, as Tollows:

rqw

- Theoreticpl Studies, -

{ility Orditeris
3 vis,




“The dﬁﬁ@mgﬁiﬁﬁ @%ﬁ@i@sﬁgw@ ﬁ%m@@@@@ﬁ w% ﬁs o o

;,W@?@ ﬁﬁ?@@t@d f&r éh@@k&ﬁg computer f@suﬁt@ are pr@sgmﬁ@dy Im

'qhips to be @Y&Wﬁ to make them more s

. ?*;?xééav %ﬁﬁ ﬁmﬁ%&mg o :
J,m Stability of %@@@3&§ %%%yg §y§$@9

AQ Stability of g@m&»%w%m&?ﬁi@%@&§

’m EXQ@ﬁimﬁﬂ&ngﬁéﬁ Models, -

'~ Btability imo @ywwé%j@w§" - k.~ o .
e ﬂth&@ Problems - M&%ﬁig @&m&g@ﬁ &% &biiﬁty@‘

“ ;

,ﬁurimg ‘these ﬁ@&ﬁiﬁm% 5§ ﬁ&&@w% @f 72 @@ﬁ@@i@ﬁ &@d pmhj&shaé in

vol, I and II'were presented and @i@%m@a%ﬁa

\

‘\~ < ) ' \}

, e @m%iiﬁ% of %@&@&f@% ?@@gy%m@a &%m@ﬁ at S%@%iiiﬁy @riﬁ@ria”
ﬂ‘ s R@l&tﬁ@&@hi@ %%?%@@ﬁ Q&%%%ﬁ @y @@@mirgmﬁﬁts @n@ Qﬁgign'

A”‘Th@ @@mf@@&n@@ r@vaal@ some @@ﬁwfgag in theoret ieal werk@@ '
Cin tha submitt@é p@p@r@ %@m@ pagw s@lu%i@mg of nonlinesy math@«*
"mati@al &xgrgagi@n@ of &hip m@ﬁﬁﬁm@ as well as & @r@ba%iligti@

concept of ﬁh@ safety of ghip% &@&in@t @apgi@iﬁg Bre pf@@@ﬁt@éa

“Eﬁ few papers @@m@ @X@@?E%@ﬂ?&i w@@uit@ where the model t@gﬁ@’

T gome yagﬁr@ ﬁh@ @K@@rim@n&@i @f@@@éﬂ?@ ig the fumé&m@ﬂtal basis

empl@y@@ for solving %h@ wf@%i@m of ship atﬁ%iiity@ o Sk
Among the ia§@@y papers it %@@%% that the maﬁé important are

'th@seg whieh enable some s&abi&ity oriteria for maﬁ@rm @arg@

: N
L taria w@uid supplement the IMO @ﬁit&?i&; @rigim&&ly s@t wp for
' -;carg& ship@ under e ﬁ@tf@@ tn i@ﬁg%hg

The pr@bl@mg @f s&&bi?iéy ﬁriﬁﬁyia @tiil remains . 0@@m® In this

”fi@ld the Caﬁfsr@m@@ hasg ﬁ%@w% &?&iﬁ mmsa%x@fa@%@ry Progress, .
It seems that this is m&imiy due to the leck of %h@ paaﬁihiliﬁy

1

& &t $@$@ Th@@@ maw Crde

e g 40
Gy
&ﬁiﬁ&
in té

@ﬁ@‘a
Many
this
mory
o owilil
"&n& q

aﬂtu%

N

for apply&m& the vgyy @@fiﬁ%i@&b@d m@%h%mati@al idaas iﬂwﬁ pr&cwiv

‘(ﬁiﬁﬁs

Very compliceted problems associsted with ship service and par

The Conference emphasized the view that inm splte of the refi~

rement of pure stability from technical point of view it i1s al-

g

se necessary. Lo improve the infermation provided to the ship

. ticulayry the so called Human factor arve the main obstacles here,
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mester and couwssrning @ym&mi@al p?@@%f%é@@ of hig

ems that such iﬁfaymﬁ?%@m is th% most effective way for 1 0OTE-

‘ship. It se-

%@in@ the 5&f@ty of @& &hi@ @ sea, where the ship can be treated
{

in terms mf t@ahmi@al and @eanemi@ @yb@yﬁeti@ ﬁy@&%m@

- The &bﬁV@ m@nti@ﬁﬁﬁ f@mark@ axpr@@g th@ Vi@%% @f the @wg&nﬁm@y@;

Many contributions of int@r@st ﬁ@ the r@ad@w can be found o

this volume. Gthers , noﬂ r@@@rﬁ@é here will wemaim only . ia e
MOLY ef the @%r%i&ip&ﬂtaa But it is balievad th&t all of them

will be K%ii%&a%ﬁ ﬁ@m&hﬁw im futura W@TRE on st&bility of ships .

and 00@&%>V$hiﬁl@$& This ia the anly way to valu@ proparly the

«a@tuﬁi m@aning of %ha STAB ’86 Genfer@n@@é;
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Guests, ladiss &%é-@@m@%im@mg

ths Thivd &@ﬁﬁr%ﬁ%i@ﬁﬁi %@nﬁ@r@n@@ o St@him

Vehloles on b%h&if of the ?wagramma
ng Committee I would lik@ te weloome @ll’

: ‘ i would like to wﬁiﬁwm@'@éyﬁi@iiy

ister of Shipping @%ﬁ@%a% Hy&%&yﬁ Poapleszyiiski

- Rektor of the University Professor Bugeninsz, Dembicky,
&@ﬁ the Directoer of the A@@m@%@ti@ﬂ @f the ?@}iﬁh Sﬁipyards,

-

sy Koblewski

5

the fn@ii%mti@ﬁ@ under auapie@s @f whiah this:

e is @%iwg &&£ﬁ§ Co

[

i ,
and ent Herines A@ﬁﬁgmigsg Sbi@buildi?g Re@earch and Dssign

Ship Hessarch Instltuts of Gdaﬁek and Szowmecin,
s of &hsgpé@gg Shi@pimg ﬁampauiag and $hipbuild~

w\%%méiﬁig whe are w@ykin& on giability problems from

Vd

ical @s well practical point of viewqb ‘ {

v

cod that this meeting 18 being held in Gdafisk, in

the Ship Rese stitute, which has its. own small contribu~’

e,

tlon to solving stebility pr@hl@m%a

that &nring this week our astaff will make ul.

snsure the ﬁmmfer@mes ‘to be most @ffaefiva and

test that You feel as comfortable as at ygur -

in the wﬁ@@ ﬁ@%@@?@h ?ﬁ%%i&mt@ @f Gd&ﬁak T@ohm

iik@ te weloowme @r@min@ﬁt rapr@sentativea of Naval .
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Introductory address a8t the @ﬁﬁﬂlN& @@SE}Q OF 8TAR TR

by Prof, Ch, Euo

University of Strathclyde
Dept. of Ship and Marine
Technoslogy

Professor Kobyiihski, Minlster Pospleszyfiski, Reotor Dembicki,

Director Burzyheki, Gentelmen: I think I speak fox all the dew

legates from sutside Poland when I say how delighted we sre

to be in Gdefisk snd how much we appreciste the work dons to
orgenise this important event., I know. what this has meent im
terms @f'pr@p&ratioﬁg for my own assoolation with the First
fonternetional Conferencs on the Stability of Ships and Ocean
Veohicles in Glasgow in 197%, and wy involvemant with Prolessor
Motoras on the second one in Tokyo in 1982, Our Polish colles-

gues have devoted considerable time and effort to snsuring that

the conference will be a success in technical terws and alao
memorable for those making thelr firaet vigit to this %@nﬁ@riwi
country, 1 am sure all of us ave hoping to see g@m@thiﬁ@ of
Gdaﬁak and get to know @ little of its history, oulture and

1 ecmmereial &@tivitiagg and siso to meet ite p@@@i@@

'The conference, hovwever is ﬁb@ut “@ﬁ&bility . As everyons here

will know, it was a subj&o& of majar inter&&% in the iat@ &i@wm

‘tsenth cantury and then there wasg very li%t&a &pﬁﬁr@ﬁ% PLogress

for some ﬁevanty y@arss

Many peopls W@f%, in faot &urprisad thet a c@nf@r@n@@ ﬁ@voﬁaé
aolely to th@ Stahiiity of Ships and Oosan V@hi@l@@ a@mid R A
tract as waay L twentwa@uf pap@r& in f??ﬁi Tet the %@%2 O B
fer%nee attr&@ﬁ@ﬁ @?@ﬁ Wiﬁﬁ? int@rest and suppor. STAD ?Q@ '

haa maintaiﬁ@d th@ imp@tu@ and angayad asn even &z@@f@@ THSPOR-

399 with p&@@f& on topics ranging from “th@@r@tx@ai ﬁ@m&i@%W’
t@ “@xp&rim@mtg with modsls® aﬁd “practieai oriteria® to Bgtge
ﬁility @ ﬁasigﬁ%f not te m@ﬂéxam the sttention paid é@ maw
types of vehicle such as the somisubmersible, In fa@%§ the
subjeot is a popular ons, as is evident fyom the number of

distinguished navel architects, eunginesrs and sclenitists who




have coms to this counference from all over the world; some of
whom heave aslresdy sstablished their reputation in other fields

sueh as theoreticml hydrodynamics and ship motions.

There are pleunty of convincing reasous for doing researcii on
gtability - so many in fact, that the dedicated researcher may
feel lts justificetion is self-evident, éapsizing, after all,
must be prevented; the safety of those who work with the sea
must be guaranted; investwmeuts must be protected; knowledge is

of value in itself; and so on, But ean all these factors pro-

vide the basis of & “"carte -blanche® for continued and increa- -

ged stability research?

Besring in mind the fact that acceptable staebility is ounly one

of around fiftesun key parameters in the process whereby an ihi-

tial concept is converted inte a ship working to speciflcﬁtion

in the seaways, perhaps we shpuld pause aund ask ourselvés

‘ wh@th@x all the @ff@rt now b@ing devotsd to sﬁability can rsalu
iy &@ jmgﬁifi@dg ‘

Doss @&g@iﬁimg take place often enough to Juatify the amouut
of time wund @ffar% now being exponded on its causes and cure?
Are we indulging in a luxury, r@searohing an area that we know
i@ @xtr&maly @@mpii@at@d ahd offers few prospecta of cost PO~
dustion? . : ‘ °

let us exzamine gome recent statistics. In 1975, the yoar‘of’thg

Fivat @@ﬁf@r@ﬂﬁa,.th@ number of ahips completed worldwide was
' 2?3@s The snoual fﬁgare had dropped to 2312 by the tima of the
Second ﬁ@ﬁf@r@ﬂ@@«v :
Infarmati@n is not yet avaiiable for 1986 but tha total num-
h@r @f ghips @ﬂmplet@d in 1985 had agaiu dropped, te 1962.

Significant sums of money have been spent on ship stability
studies in several cauntries, particularly Germany, Canada and
kth@ UK, Iﬁ the UK at 1aast, ggggtiona are being rai&ed ‘about
the value of sitmblility research, and attempts are baing made to
gusntify the eo&ﬁ against actual loss of. 1ife. In Canada a Rc«
yal Commlssion was set up to investigate the marine disaater
-@ssooiated with the capsize of the samisubmprsiblg "Ocean Ran-
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gar® off the sasatart soszt of Canade i F
s of this ilasab

the loss of eighty-four orew members, OUne outod
etudy is & set of 11l recommendations on ways oOf preventing

mmendations

snother such tragedy, but the pumber of these reos

reguiring inereased knowledge 1is actuslly gu %%@ gmalll

These developments sould ﬁi@@@m%@g@ efforts to improve the Bhs -
bili%v of ships snd cosan vehicles and conferences and seminars

of interested parties %@ ﬁi&@u@@ @r@biﬁm@ and isaues, in the .

"light of this, how o&n Wé define a j&@*ifﬁ@bﬁ@ role for STABY867

Certain points do gpring to wind at once. In the first place,
it provides auw spportunity for theoretical experts and practi-:

tionsra to meet together. In the ssgond plage is of beneflt

to perticipents frowm the host vountey, 1t is such an

&

opportunity to establish new contaots. Thire £t allows us

to update ourselves on pProgress since 1982, « %% @@&piz@ @
@@mpr&h&&@i@@ set of papsrs on ﬁ@@@mﬁ W@f& in me BIOA ia 1163
more thas tws volumes., Other @f&&i&@ W@%@@%% pan be &@é@ﬁ to
this list, %ut I do not %hi@k %ﬁ@y @@@ suffiolent, e fully

@@%i%fyim@@

Ho one n@@@@ rematnding that the %%iﬁpémg induatry i

midet of one of the i@m@%@% %@@@@mi@ E%@@@%%@@$ @w@r known, and

‘shipyarﬁg are being foreed %o 3@? off @%@fﬁ aud oven @ié%@ﬁ

through leck of demand., This %ﬁ&%@ af affeaive is 66t
the facet that @ﬁ@ of ﬁh@ @igg@@% uEsers of ships, the
dustry, has itselfl %@mp@%&@ﬁiy slowed down becaunse of = gharp

‘ drop in the price of @il@ In ﬁh@ faot of thene @ﬁffgw%w&i@g«iﬁ

is essential that we should be positive and resourceful o Howe
ever, & closer @ﬁﬁly%i% af %h@ @t@ti@&i@@ I gave earliler does
yi%ld 8 ome @n@ﬁuwagiﬁg ﬁf%ﬁﬁ&g F@r @x&mﬁi@@ in the fig@iﬁé'
veseel ocrtegory -~ wh@r% @%&hiﬁity is highly relevant - %h@ THL e
bar of trawlevs @@ﬁ@a?%@@@ﬁ diﬁ deerease Ffrom 717 1o %?5 p ]
390 in %982 but this number hes w@m&in@ﬁ stes
ﬁher@ app@@r@ to be an upwasd @Wiﬁg in %h@ @@w@&ﬁ for passet-

sinage ?h@m and

ger f@?@i@@@ However, for %h@ inﬁwgwry as @ whale to continue
to piay & key role into Q%@ twenty-first &@?iz@yg it ia essens
tiai for its products &@ @@higve & high ﬁ@gr@@ of cost-afface

tiveness in deslgn, production and oparation, One @yitigai SO~




be dmproving the performance of ships
this has to be done without impairing

les of the vessels, Here is an OP =
search, but the emphasis uust be
Clodings for the benefit of the

of eur work can ne longer be mes-
ioreasingly complex theoretical fore
ld be Jjudged by the extent to whiéh
cners or operators, cen readily employ
relevant information that we have ag—

cnermore, we need to lay down a time

he spplicability of research advances.,

that S5TAB ?86 @h@mié be remembered as
08 Bt @hi@k the swphesis of stability
on improving the prasoctical applica=

N@@%%ﬁ&% Erem our gensrous h@@ts@

&
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e Monday ~ 22 September, 1986
e  TETEEE
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ime | '
LY TN : ‘ . o 86

ngww -~ Tuesday 23 September, 19
d as - Openine Session
lity
a= - ¥elecome snd dntreductory address by x entatives
@ o ; . of Polish Maritime Adwindistration, &ﬁfﬁwiwv Indusgtry

as well as Science end FEducation
”Km%r@@m@@@ﬁy address by Prof, Ch, Kueo

= Sesaion | - Genersl

Chairm&@g Prof . aﬁ Krappinger

ig W.h., Clsary, R, M, L@%@hrﬁ@%@
E@@i@n o R@gﬁi&?immﬁ Vaia f& fﬁﬁﬁf

2. H, Hormann, D. Wagner
St&hili%y @r&%@ria for Present Day %hiy@ J@wﬁg%
vol, I /3. %f

- Segsion £ « Theoretiocsl 3%&@1@5

@h&irm&az F@@fw ?@ @ﬁ@i@

3. B. ﬁéakinsg N.R, Cheesley, G. % Croo!
- G.T.8tockel o :
@&p%i@@ Prediction Qging e Test-Traok Concapt

L “vol., II add. 1§ /t.21/

b, A, @aydﬁg A, Francescutto, R, Nebergod, ¢, Trincas -
bssymetrie N@miinaﬁr R@llimg Emfimw&@@ @ Stabi-
1ity vel. II edd. 1 /1.20/




% w Sgraive
of Rolling Motion of a Ship by
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h Methode to Investigate Holl

vol, L /1.10/
pressnted by K, Brook

Thesvetical Studles

e
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N

a0

%
g
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wol, TL mdd, 1 /1.24/

joulation of Foxces aund M
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Capsislng Freguencles of Ships lu a
e vel, II add, 1 /1.23/
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by: Piof, L. Kobylidski
N g . - . : i o
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Open discussiona: The Upen Discussions on Wednssday af teruoon

Sept., 24, was ohaired by:

Yo A, Movrall

Bt tiah Maritime
Fechnoelogy Litd

sesisted by:

Prof. 0. Erasppliogew - Mr T. Nedrelid
Hambu ahe Schiffbau~ . MARINTEK A/8
-Versu netelt GubH Trondheim, Norway

Prof. 8., Hotors

Foundation for Shipbuilldiung
&ﬁv&n@@m@m%@ Tokyo

@@ﬁﬁfibmﬁi@& for Panel Disocussion Is
TRESEARG AND BEVE&@PMENT KEEDS §@R STABILITY

CRITERIA®

by 4. Morrall

INTRODUCTION

CEn his iﬁtw@@m@%@ﬁy address Professcr Kno rai@ad the guestion
- as to whether the uumber of actual capsizings justify the re-
mearch, Should, for example, & cost benefit analysis be carried
out based on the number of lives and vessels lost, to Justify

the resesareh?

in my view this is not the best way to proceed, but it has to
be recognised that research is @kpeﬂgﬁva snd safsty related

reseasrch must be cost eff&ctiv& in terms of the benefit it pro-

v§d®$@ What Professor ﬁa@ alsc said was that the sensible role
for 5@%@ 86 was to provide a key strategy for taking stability
@%it@ria into the 218t century. One such role could be in the
application of findliungs of research for the benaefit of practi-
tiowers. Another imp@rt&m% &&pé@t igitﬁvgut a time-scale on~

the spplication of findings,
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A possible framework for stablility research

A number of papers have been written on the philosophisal asw
pects of intact stability eriteris mud possible solutions for
the means of achleviung the end result. However, the desired
result has so far proved unobtainable end this needs to be eXa-
mined in the experlence of the last 10 years of stabilliiy re-

‘search,

In the author’'s opinion, several factors have emerged thet have
meant that apart from the IMO Weather Criterion, no mew stabi.

- lity eriterion has received international support since the ine
. troduotion of the IMO oriterion A167 introduced im 1968, Seve-

ral faotors have couspired to m&ke‘prugr&gﬁ in this ares pore

ticulary slow, and some of the reasons why new stability ori-
teria have proved elusive are a&s follows:

1/ The absence of an sdequate theoretical wodel to model oape

size, It sh@uzd be appre@ia%@@ %y now that 1if ssxistim

retiaal models ar@ used it is uot possible to “predict® cape

size or even estimate the probability of @@ﬂﬁ@ beoauss

?

th@ vrablem is too poorly d@fineﬁw

. 2/ The extremely e@mpl@x‘natuﬂ@ of the problem éud the number

of different medes of eepsize, i.e, purs loss of stability
end broaching etec, has tended to diresct effort inte long.

term research programmes,

3/ The difficulty of defining the problem to He solved, i.e.
what is the real problem and how can it be solveds

h/ The absence 6f eny clear objective as to what end résult is
required, i.e. what level and for what applicaticn.,

Although the problem of intact stability is we %thy of research
on several fronts, it has laok@g reali@m and has left the case
for "oapeize" research overstated, For ax@mplﬁg if no ad@qué%@
theory exists to predioct capsize, why no simplify the p@ébi@&

ton large amplitude roll motion whithin the limitations w? @h@
theory?




i

The wost ilmportant aapect must be the overall obilective; whete

her to improve the state of kpowledge in several arsas of diee

terest or 0 strive 1e wesults whithin e repsonable

¢imesosle.

Ressarch for Ste Bility

There are several ways thet ressarch inteo stabllity criteria

hes been counducted in recent yes toh are worthy of comside-

ration and ench have thely own oot on b6 make t¢ this

somplex subjeoct.
of

The three main spproaches way e desoribed ag preagmec
maifly theoretical esnd model sxperinents,

‘ez related to

‘gt&%%ﬁf ty resesrch in this sotoegory inecludes @ﬁ
the problem area of eell stehility and includes topios such as
the %@%@i%§%y§§ of mtebility oriteris where svery effort is ma-
de to produce practical and usable @fit%fi$® Although the re-
gults of this epproach %o & tability has @%@@i@@@ the most widely
they ususlly have BeVere limitations such

uged methods to

¢
as smeliness of sample @” te ussd or in the shsence

of external forees eto.

Ad=hoo

In this category stal eriteria yeseasrch is of @@m centred
on investigations of a particulasrly spsualty sueh as the loss
of & fishing vessel ox loss of an oil rig from which general 1o~
dicationg are sought on how stability eriteria might be modifled

oy improved.

Mainly theoretioal

The last two International Conferences on stability have ssen
8 grest nuwber of papers in this category; %h@y are vpsuslly bae

sad on complex ma%h@ma%iﬁ th@@%&@g to deseribe roll wotion afd

capsize but f@ygiy conoluds with & %@ﬁ&giw 3 8 stablility oriter
that could be used by regulatery bodies,
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The objectives for sisbility research should clear

Model Experiments:

Model tests heve been used extensively world wide to help bwiog

an undersztanding of the physies of the aapsizing med The

Pgulling for exemple and sxtensive physical modelling
somplezr aud non-lineay problem éf broaching by Profs, Motors
end Fujine. f

Although much resesrch has sombined theory with ezperimental

Fiem

g

messurement, the purely @Xp@rim@ﬁt&k approach ia limited by ¢

%

type of ship modsl and the range of experiment, In view of this
" situation, stability assessment ocould be oc : red s an #g=

pact of seskeeping performance in which met
iimite could be set for safe cperatien in &

In this context 4t is the seskeepivg quelit of

@yglﬁf vital soncern in aspessing adeguete levele
stabhility. o

The question remains - what ile sufficient stab

 Framework for Stability Criteris Research!

i) e

&

&t the outset and consideration given te the pariicular s

sppliostion snd the duration of the ressarch, These ssps
g sutlined belew: - .

1, State objeotive:
a/ design criterie
b/ regulstory criteria;

i/ medifiecation of Res. A167
DU wag

i1/ new oriteria
111/ guidelines

o/ short-term /5 vears/

4/ long-term /1020 vears/




Y

P
g
%
o
e
&
&
Bzt
b
&
£
Bt
£
&
2
@&
2
B
B
=
Fed
W

sriteria should be based on a realistie
enn be schieved and whether it will be

Lly o dintervationally,
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gon oviteris
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ng sea criteris ‘ )

tional secoceptablility

f%h§zii?a ' “

i/ bused on physies and theory
11/ walidated by simulation/full secsle trials
iii/ eppropriamie for diffevent ship types.

- Drdteria

aonsidera §§@%§2 . .

i/ design weve

i1/ operational limits of voll motion

fiiif probability that wagieum voll will not execeed s&yvkog in
1077 in shovit-term sea state '

° ¢

v/ woll angle i 8 %@@fifﬁ%ﬁ wave %ﬁ@@pn&s@ has prabability
of ocourence ef 10~ to 10 '

Degign CUhitevies
a/ bulk minexal cargoes - .
‘%f lashings for ro-re ships

6/ augie of heel jun &w@mf@@ﬁ%éin@ of pagsengers

retionsl limits of roll motion /angle, rate, etc,/

Fim
%mﬁ
o5
h@g
sta
Ll
bil
dea



stio
. be

ollowing

in

ility

Pimally, io my oplunion, intact steablllty reses
ture should have limited objectives and mors impo
essentinl for & sonselidation of the ressarch on
has teken place since the first internationsl con
stability in 1975. This consoclidation should provide
guner snd "preactidioner® with practical wmeans of sssessihg @@%Q
bility in the short-term and for the development of impreved
design and stability eriteris in the long-tera. '
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Contribution for Panel Discussion I3
“RESEARCH AND DEVELOPMENT FOR STABILITY CRITEs
RX% - STABILITY RESEARCH DISCUSSION ON STABI-
LITY CRITEREA® | -

by T, Nedrelid

HMARINTEK A/S

Trondheim, Norway
STABILITY CRITERIA
SAFETY OF A VESSEL | : -

0% ' 100%

7radifional static

" Theoretical |
stability criteria gives 100% ' The
safety e " she
A,
res
Intact vessel Waves Traditional static

criteria gives’ : w
95-99% safety '

foeal life Calm water . Traditional static
criteria still gives
100% safety

Traditional static
criteria does not
give adequate safety

Hotions in waves
50%

perational aspects

Wrong stabiiity

Wrong manoeuvring

Water ingress

shipping of cargo
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= Ships very seldom capsize as an intact vessel. Even in waves it
ig difficult to capsize an intact wvessel. uUnly in certain
breaking waves or in some following wave situations is an intact
vessel likely to capsize.

o The intact vessel situation, and how it responds to

therefore very theoretical when talking sbout safely.

- The inquiry records from casualties always rvefer to non-intact
vessels, The capsize 1ig caused due to mal-operation, damage,
cargo shipping, etc. These events are influenced by the waves and
the motlong of the vessel.

o Future criteria should reflect this, and future ressarch should
be considered around ship motione and how abrupt events cccur. In
this way we define critical physical situations -~ vessel
description, vessel condition, waves -~ wmotlons, opsrational
failure.

The results of findings from casualty invéstig& . il research
should then be included in a total stability criteria concept.

B warnimg gshould be qiven to the peopls lnw
research.

= don't be too academic or theoretical when defining or simplifying

.. the actual situation that ls being consldered.

- don't believe that it is possible to simplify
'static,thinking or simple formulae..

Further stabzl;ty crlt@ri& cmna&pt should imv@1@@
aafety, ané h@ buiit up of

traditional stability
‘criteria and new
findings

and manual takd
cars of Q?%fmtiund7
stability, keeping a
weather~tight ve
emergency ?Eﬁu%&u;
et

SRR

' design and approval
hase

general risk ~
analysis of types
of vessels and
operations using
modern techniques
and advanced motion
c&lculatlons

Shaee

authorities respor




sousslion:

B OATMED AT STABILITY CRITERLA®

second Internationsl Coulerence on Stability
s wealth of valusble papers was
for this, the third ﬁ@%f@?@ﬁ@®;
L pregress nes been schieved re-
prescribs salfety pgainst capsi-

now to meke stability sules.

wmsons for this Frustreting situation? It appe-
2t there sre two main reasocns which preveunt pro=

gslk for tos much: Solentific concepts which
sound bubt which espnot be realiszed at the time

14etie use to impreve the pressnt gituation, OF
& conoepts, but thess

te. develop €
a4 into the future, They caunot help

of toeday.

afi vesson which prevents progress is to pretend that
iem can be sclved by wetheds which are too pitmitive

o

smsound,

1 is au epproach which is somewhexe in betweeen the

nas Just mentioned,

’

it wise at the time being to aim at a general
s problem of safety against capsizing whioh holds
of shipe. In order to make progress wWe should try

g

iutions for diastinot gvoups of ships.
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LIS R A 4
was
5f®m@®;
vd T
capsi-

APPG=
pro=

nioch
time
ne OF
hese
help

that
itive

esn the

,m@ral
ch holds
ould try

. veanr geaway that the safety variee with KO »

But this js net vet the szolution of our @@@EE@% for

2. ALl phyeical investigations do not give any

e

Therefore in the felleowing I shall resirid

the type of whioch has been defined vestard

@nd Mr Wagner, namelyv contalner vessels or Ro

Iv order to develop stebility eriteris for this

shipe 1t seems proper to start with the ?ﬁy@@;,

I ahall wot go wuch into &@?&ﬁﬁﬁ hare,

Io principle elther experiments or theoreticanl models cen be

wesed., I sulfficlently developed mesthematical medels would be
e

available, the ocutoome would be %h% name Frow

E@ would find for & given ship with 2 ceriesin draft ip & Gl
%

possible to determine & limiting velue GM
ship is Just sefe, This can bes done for of
on different dref'ts, For emch case e wou
the limitiung GM; /Fig. 1./,

agong:

1. I caonot think of stabllity regulatiocns preose

tasts be sguivalent &h@@f&ﬁi@&i spimuletions
ticns the outoome of auch research hes to be s
a simple end preacticeble menner,

which level eof %%f@%y ahould be reguirad. @@%%ﬁ v
/physicslly or by dimulation/ im the most 'm
still realistic /although not very likely to ceocur/ woul
&@@é to %@@mir@m@ﬁtg which ere net reasonsbly ssceptable

Xm ordaer %@ get a practically applicable represevtziion of ﬁﬂg
f@@ui%& of ezperimental or @he@ﬁ@ti@&i investigations we may
try te find a function of ghip @&%r@@%%@ﬁ@%i“i such thet 1t
sssumes the same value for any ship wvhen 1t bas the limiting
&ML o Such & funetion may be considered as @ @%@%igﬁww orite-
wivm, Ehii@ @ﬁ%%@ is no @%r&igﬁ% forwverd method to Ffind such

B function %h@ ussfulness of heuristically found f%%&éiﬁ BE oan

L4




e %

@
%

vy

i foes

the valuss of @ML vary in a wide range
@, bthe @zma% - valuss which sorrespond

the wariastion would be muoh smaller, but

oo big. 1E we use the product QWGZmaK /as

presented yeste w&@y'%y My Hormano and

DHD

saponding to the @%& - veiues we find that 1t

anpe for all the different ships in spite
atier of thely particular G%L . Therefore thils

wezt i8 & @%&ihyaﬁi@% of this sritericn so that
jdes & proper standard af @&f@@?® Te 2a not yol pPO8=
o bmse such a calibration on the @@@%@hili@y that &

{11 met capsizme during ite iifetime, But we ocen find
deitly/ acoepied gtanderd of safeby by determiuning

af the eriterien for ezisting ships which are ocons=
sufficiently safe,

¢ would like teo susmaerize the steps whieh I thiok are ne-
12 order to end up with a eriterion which can be pra-
ed for ®1 @%ﬁié%g y@g@&@%i@ﬁs for e particular group

=

slcs of capsizing / by
tests or theopeitical metheds velidated by tesis/.

tie iuvestigetion of the p

af the resultis of the gystematio lovestiga«

‘tien in a form suitad for stablility regulations. The sule
sebility of such forug Jox @ﬁi%%?é@f hee to be @?@V@d by

demonstrating thet 1t M@§3@®%@ the b@&@@@fy between safe

and @@%%ﬁ@ ;w$ &@z@@@iﬁ@ﬁ %y the systematle imV@stigatiau/

w5

@%@@@@%@ @%ﬁ@@y 1@@@1 can be @@fﬁ%@@ by @@@@m@imim@

valuas which the @%i%@ri@m ﬁ@@ﬁ%@@ fox @ﬁi@ti@g ahip@
GOt @y@d Just %mffi@i@mtiy %&f@@
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INSTEAD OF STATICAL STABILITY,
TN BASIC DEFINITION®

lewski - preosented eon discussion session

ntelnen,

(e

main idea of my praposal from the title of my pae
ilike to give you now short comments, explaining
its supportine arguments.

)

from the definition of flostetion., I hope everye
es that this ie the @bility of ahiy to fleoat in
of stable eguilibrium under the aotion of graviw
foross, I¥ somebody cean a@t,@eaept thie defi-
sorrect me, '

wva@&§@ let us deduce the sonditiocus of floataw

ition, We way use for this purpose the @@mmonly
7 of wechanios that associastes the wminlmum poten~
» af an ebject with the stete of stab&a oqnilibriume

I have just ¢ ﬁ@@ this im wy paper, &implyfying the deduction,
I heve sonsiderad separately the changes of position eaordia

ree of f@@@d@m? There are two remsons for doing

iy, to be in acosrdance with olassical simplifi-
sommon in naval architectuve, and secondly, beocause
L selution in veotor notaticn 1s not easy, I have \

published snywhere, ' ' e

t be fulfilled within thy framework of thia Bl

Lo

wh

Fiz
be
ces
Beg
rese
This
toge
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ing
£
auUSe
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1 of

them are convecltsd with one notion. The ship in order Lo be

fl@ﬁii%@ gt rest wust have both forces equal and colinesr,

and the ares of equilibrium waterplene and the smalle: i Lo
contric hight wmust be positivey

Then we have vonditiocns of floatation and the st of paromse
ters cobnsoted with them, In my paper /ipeludi ing the appendiz/

sxamples are given of the range of practical problems . which

are to ba solved when examining ship fleatstion. Floatation is
to be understood in acecordance with the proposed defipition,

This ravge of problems is large, It imeludes practioslly the
whole of ship hydrostatiecs,

dnd now to the subject of stabiliﬁy; its de
guoted from contenporary approaches in mechsn

on may be

& as: the abia
lity to retain an scceptable magnltude snd
bouse under sxistaticus of predetermined m & and charage
ter, This definition invelves both the ststieal and dyo

CRGter of rege

& OE

stability of the ship, But there are practically no other s
tical exitations on a ship, other than changes in :

- &nd position of her gravity forcs /ehanged with zere wvel
ty/. And these problems are invelved in our defigiés
atetion, Henece the title of aY paper.

Somebody mey ask me what sil %bé@ ig foxr?

My response W@ulﬁ be

Firstly « to be in accordance with geunsral mecheniss, one wusd
be precise when tailking about equilibrium of & system of fore
nos,

Secondly - to cleam the platform of mmd@ﬁ@t@@@iﬁg-im gstability
rasearch,
lrdly - to rationalise the use of computers, In mg paper
ether with problewms concerning floatation 7 haves hried "Ly
fi?@ﬁ the state of the art of their solution, These solue
& are included in contemporary software, In my opinion
shanges are possible and advisseble,
forthly - the personal remson - I sce as & teacher some
& in this proposal, and I like its results,

That 1e all I would like to present,

@
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Upen discussiopas: In the Open Biscuvsaions perd

af ternoon Sept,, 25, chsired

sssisted By Dy Dudziek snd
sub jeot was DESIGN AND RE

Hr 4, Clsary

.5, CGosst CGuaprd
Washington
B4

Dr J, Dudsziak

- 8T0-0HO
Gdevisk, Poland

My H, Yernser

Directorate CGeneral of Shinplog
and HMaritlime Affaix
Hatherlands - :

[

Mr Cleary presenited thoughts on the practioal

&

bility resesveh end the ?@@&&%%@?% review syol
, b4

He also preseuted & Figure @@m@@yiﬁg the smounted
f@ty in design @f very &mwg@ ehips versus very

a full ccean @%@rm@ It was suggested %%@% tEtal s
@@%@ﬁ of @@@igm @@fgﬁyﬁ @@@r&%@w sufoty e

me &&f@%y left to ﬁh&n@@@ &bsolute @%&@@? }
ﬁ@@%@@@@ In the smallex ghﬁ@ W&i@% in wore affocted

noaways in ) me jor @%@r@@$ ﬁ@ %@@ %@%@gmim@@ that
W@%%ﬁg% of %&f@&y m&@% h@ &@ft to @h& aperator oy

the eopsrator,

e felt the wmost ﬁiffi@@ ¢t area ln epplliestic

2 i

standards oopurs whaen 1t is @@&&ﬁ@@ﬁ @&@@ ther
%i%&@ information to ﬂ@@&@% ¥

“id ought to h@ aetive in y%ﬁ%ﬁ@@m bassuse the ex

lity standards heve not been well




form of esach stabllity crite-

itmportant problem before wus.
nioh iftems of stability

"m\
s

e svaluestion.

rion can be effective If it suow

Hoe mlso mentioned weight

ioch should be %@y@ below n 10%

& psusl by omphasiw
¢ be soupled with consi-
Shidp Hulls %h@@ operational limits may
brpes @u@h ne offshoire Crane vessels
,i@@iiy that su-bosrd @@m?ﬁ%@?ﬁ

this session were My Zychski of the
Fessor Bholedilin of Leningrad Shipbullde
&, Kastuner sl Bremen University,
ritas and Professor Kobylidski.

arly of the nged for subdivision flo-
argo ships, Hs p@i&%@ﬁ out the srroxr
saleoulate damage stability only to
internationsl rules do not necessarie

te view all the asvpects of design wee

‘erred to as Y"mergin line siockness®,

in spolke of the need to utilize the probabie
stebility aeccidents and the need to solve the

im

tio

motion in an accurate representstion of the

Bo
b

?r{
mox
Bxe
By




crd boe
AT
sild by

it B8UG.
ed welght
a 10%
I ships.

phasi-
pongl -
mite may
vessels
puters
& oxeumie

Y cap@-

af the
pbulild-
t¥e
i

ion £low
he error
only to
088ari-
ign wee

pess®,

probable
slve the

n of the

) iz not soceptable and should ceuse administre

Professor Kastner recelled Professor Krappioge

stability oriterie should be @&mpﬁ@ in eppliostion,
that ship Mastesrs are cager to @h&ﬁ%m iuforme i
regearchers .,

level, if they know ¥hat te do. He also mentioned ms an 4tem
of concern the relatively new development of varge relste
suaslties, whether Ffrom in&@@@m&é@ lashings or stowage, or Ffrom
extreme ship nmotions,

Dr Dahle supported Dr Dudziak’ & commsnts on proper desigu oo
@%@i&ﬁﬁ? with regard to large ships end that a sudden sapsl

Be

ong to develop

is en Lane

%

P

il

Bore conservetive oriteria. He moted that =
but dmportant faotor in most stabillity oyite
spoken of the use of warninze to %Aﬁwﬁﬁﬁ £y
ly applicable te all @itm&@i@@@

&

Fimally  be
~,

net gensrele

?r@f@@%@@ Kobylidieki rewinded the delegates that
more to the selection of design standavds the
@K&miﬁ@%i@ﬁ@ ﬁ@i%@?ﬁ@ must imolude the @?@&@@

G

as ﬁmv&%@mm@ﬁ% ﬁ@ﬁ@%fﬁ@%i@% f@&%mf@g and @ &;

of &mm&& error as part of the cause o ar the res




Cnetd

Panel niseuvssion e

STABTLITY REQUIREMENTS

AR 1)

sl with, io ay view, thres baslc problems.

ngge practical & stebility oriteria noWd

Def i

Ei%y&kiﬁg s measurs f[rom gomparison with & &@t
8

of as Prof, %f@@@?ﬁg@@ pointed out yeaterday, is
L Gerta the most practical Way. it is important to agres imm

%%?ﬁm%i%ﬁﬁiwy on some formulation of that m&%@my@ to allow for

teria end regulations on g%&%i&i@wg

a8

V@@?& SEO, WEe pursued basically the same appid-

g e group in Hawburg. ¥e had evaluated free water

and oapsizing yuns and compared the results with

at and through oaleulaticns as a practical pro=
a moment naglanging method for pregulations Was
£

oh ioeluded the wave orest reduction.

devised by Dr Blume bae

nae of the new griteri
teuts Le o rolate @K@@ﬁim&ﬁt@ on capsizliog 4Ly e
with the still water righting srm sclely, and to

w hiz Cefaocter - €O make things even suslier to

we messures are Just somparative @impiifﬁed MeRsVIres,

need te cover a very somplex and @%mpii@&t@d bBge

the ship in @ woet simple way.

oriteria of thisg &imﬁ to be B8 @uiia%l% roplacew«

the real thing, gquite flo stiolous inie way,

sds me to wy segond point, which has besn olearly refs~

Nedreliid s f%@ﬁ?&ﬁ in the P&ﬁ%i giscussion.

tend to apply regulatory gt@bili@y ﬁyiiafi@ a8
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sasier to

MEASUres,
tad bes

Ly rei-
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Finelly, do mot let us forget on the dengers

soms measure and guidence how to operate & ship.

covered, Thusg, there is & need to develop infor

waster on his ship behaviour in severs envirommant,

Yhat heppens, if a ship in the future oapsizes af
ling the newest develop internatiocnal criterion, due to lmproe
per operation? There is always s@m@vpr@bﬁbiii@y for capsising
left, and it is up to the operator of the ship to operste sa~
fely., Naval srohitecture is now at a stage, where wse know e-
@@mgh,@ﬁ motion behaviour, eand we must convey ouwp k@@%ﬁ&@@@

in an efficient sad simplified way.

back of the cargo, e ocargo counstltutes the moet

taital ship wese, Thie reletes with guestio
securing of osrge in order to prevemt shifti

vares has been the cause of many regent capsizewn

B8E .
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Contribution foer Panel Discussion ITI1: . e

"RELATIONSHIP BETVEEN STABILITY REQUIREMENTS
AND DESIGH®

* v'§® &2&&%@%@&

Ship Research Institute
Techuliorl University of
Gdadsk

Whenover we telk sbout stabllity oriteris we are nearly ale
wayas thioking about the ship safety ageiost dapsizming, ’
Hovever these two problems are not identity as have been re-
warked today both by Prof, Kastner and Mr Nedrelid, For this
veason the stability oriterism themselves, even if the best,
are never univoocally of the solution of the safety problem bee

o4

&

o th@?_@@ not couply with structure and oparation of the
wan-sghip-enviroument system, : ’

- they azre solutions of long-term ?f@@i@%i@m @héwa@ﬁer
presoinding from the constantly ohangling conditions of
the ship’s exploitation, .

= they do not take inteo é@mgi&@rati@m : such. phenome- BRI
na as flooding and shift of ocergo for example , o The |

= they do mot tske into oonsideration the esconomiosl ase @@ﬁg
peots of shipping, ~ 'fgﬁgg

= they ignoere the gub jeotive role of & man as the operaes : %3§§

tor of the evstem,

In wy eopluion the wreal proeblem of &@fétv agalinst capsizing is
& system subject, 8 cybernetic one sud such also ghould be itak‘
solutions,

4 good measure of the safety is @& space of condition in which
this safety have been kept /see Fig.1/.

4 magnitude of space conditions of potential ship’s $afaty
/P.8,/ is spseified by the inherent ship’s stability owly, .
whereas the vreal safety /R.S5./ conditions resulted from inhew
reut stebility as well as from the @§gwati5m&i devisions of

ehip’s master,
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decisions

Environrment:
conditions
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@ith r@gﬁrﬁs f@r»&bova i& gr@p@@@@ as f@ii@ww

o

- an’ id@ﬁtifi@ati@n af the 5hip g safety asgaluuld @&@%iw

- 8 new o

zing preblem with the rold wmotion stabll i%%‘&@ﬁ

this way, a
*“%k@@&%i@@i
artlioular,
time, his

in- of & manual titled:
"Information Regarding the Ship’s Stabi
for the Master", ’

safety faces can be svoided...

there is no need for & m@@@%wafﬁmﬁw”%mﬁg

ot of difficulties that the identifioation of

e

at the

role in safety comtrelliing is properly shown,
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@@n%ribaﬁi@m for Panel Disecussion Il:
“RELATIONSHIP RBETVEEN STABILITY REQUINEMEY
DESIGN AND OPERATION®

f%ﬁ J. Dudeisk

CT0=-0HO
Gdarsk, Poland

te Introduction

The d@ﬁigﬁ of ships and other fleating strucotures 1z undoe
mbtiv 2 more complicated procedurs than of any other similax
‘structures,. This, what constitutes the grestest differendes be-

the lozds afe

tween ships and Gther desiguns, is the fact,

behaviour herselfl,

fecting her safety are funotions of the sh

- 2, Stability éri%@ri&

e A @aip Sh@uid be "5uff&cz@mtly gsafe¥ against capsizing. To
"~ $@@&bm suoch a ship the design&y needs some stebllity criteris,
The form of the @rmﬁsria 1s not vexry important, However, it is
fﬁflmparﬁam% that they should take into account all shi P& pATEmee
“;Lt@rs w%&@h realy affeet her safety against capsizing.
4? Sa§ %hmﬁ mayvba the set of oritical values defining the lowest
' Va@c@?ta§l@ @ightingvaxms;cwrva9 a5 for example in . the statisw
éi@aiyﬁxit@ria recommended by IM0 in Resclution 4,967, But it
may be a statment like this one: "4 model ship in each pre Z/
 $umm@d é@aﬁ condition should wot capsize when operatas in a |
Cmodel bﬁg&a in qu&ruerxmg two dzmen&i@mal /ilong erested/ LDT@e
gular ses correspouding to the ITTC standard sea spectrum with
%igmifi@&mﬁ wave hight equal t@'g m'and'me@ﬁ z@g@m@yﬁgsimg'wﬁw
~ve period equal to 10 s, in- full speed, ﬁmriﬁ@ # time of 12
'h@ayg /in ship scale/%, The figur@@ in the last statement of
course are m@t important/,
et us &s&um@ that the oriterias are f@r %ﬁ@ disposal of the ~
designer,




o gdtions

OFf eourse it would be more convenient for the designer to have

se simply @rit@ri& as possible, but this does not matter at Tt
Call, sl
4
%, Design procedure 't
: ‘ fa
The design is a process of situmtion, In each situation stae fy
go the stability eriteria affeoct the design wvariables. In am n
early stage of design they will be probably the main dimension P
cof the ship, in the further stages the shape of the hull, the iv
distribution of the mass, the location and dimensions of supers :
strustures and SO on. ’ ‘ gk
j~f Bmﬁ iné@@@naentmy of the details of the design procedure, in A
‘ W;@hiS progedure there always occur some routine calculations -—
such as: ' . ‘ ' ‘ i
- hydrostatic éurveﬁg' if
- oross ocurves on still water, iﬁ

e mass amd mass distribution,

e ydghting arms or fight;ng moment curves /for 1mtact sStae
bl&&%y/

’:fih@ two latest items are caleulated for different loading con-

. Sometime, additional caloulations are  concerning .. the sta-
" tic behaviour of the damaged ship.
v  The. exactness of their results depends of the exactness of ine

‘ @&% data and of the approximations in methods of caleulation,

I am affraid our knowledge about this matter is stild unsuffie
- oient, ' - .

V*B@sid@ éhﬁra are sone uneertainﬁies concerning the method of

' ealeoulations., How to calculate the cross curves im still Wa

ter: with trim fixed or trim free? Should we taken into ac-
count in this calculations the volumnes of supersirucsture and
deck house aibsed in & paper way? In my opinion fthe last ope«
ration dia véry important., The IMO recommendations as well ag”
somg wnational rules conceruing that matter say, that 9@@&@@@@

superstractures and deckhouses on the freebeard deck complyd
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‘mass as well as the masa of the ship its
ygﬁ:iﬁ‘k@@W@g %h@%‘aspéeiaﬁiy S Far f~@%@3£ s

In the f@li@wiﬁg tahl@ a@m@ exemples of the

ing with some others Regulations may be taken 1in seoount,

It memna, that this is optional and depends only u

signer,

Ae m result of this the righting arme curve, which

gis to assess the stablliity of a ship and 8 messure
5@%y in & range of large heeling angles s determined only.

from down 1,8, one caun be 3ur@ @m1y that the xrightlpg arms are
ot smaller “h&m'in&ieated In =& marm&; operating mode this is

probably noet very important. Eui this becomes very imp@@%@@i

Ciwn oeasse of oamsualty.
The ship should be a0 de@ig& thet if ahe wust capsize, she ou-
eht never cepsize gud&@nly@ ’

éﬁ@%h@@ ﬁ@ubt@~@§ﬁ@®rn the ealeuvlations of the

 §%& &%§£@@&@ grows Wiﬁh the age of the ship,

kgﬁv@@@

“Teble 1.

,%%@ mess and the KG-value for the ship empt

of ship Age of ship Meas Urdinste of
! ‘yenrs 0t of mags

Fish ocutter O 10k 2,7

L . @meﬂmmmww S GRS GHE  CFD I Gid Gave O R (O wony QU OVNY LS N G A @ Ve S G 2 B B oY SRR OO SRy S Y pue G0 S Give
i8 1158 ﬂ

B 1 ‘ . 860

’ &mﬁll ﬁgw @&r mmﬁm%wmmwmmmmmmmé m&swmm:w‘.&emmnrxwrw»w&mw&wm«@m&ww o O GO
go ship
o 15 1372,2 6,14
"1385, 8 6,08

Who should thke this fact into account? The designesr of the
ship,her owner or those who ocreates the stability oriteris?
Teday the possibilities . to inslude inte the desizn prow
oedure some non-routine caleculestions, covcerning the behavig




sen. One of the meost interesting phe-

the ships stability by waves., So, there

7y

Cca

Fi

the cross ocurves in. wave .. But yes-
the paper by . Dr E@d@@ii@ that the re~-
v oarried out for the seme ship differed
e can not ' yet caloulste the righting ‘

@@@@&‘7with sufficlent acouaraoy.

-

- paloulations ef the ecsoillateory ship motien

of the desige procedure there is still

deta concerning the sea itself, Kven

¥ assuming long-orented ses may
assess the ship b@h&@%@my in & real wough -
Polish exzperience - the most deanger sea
often to the demamge of the ship and oare
of modern  ship-types such us

the crose sew, Thie nemes the situation
w waves ave coming from one - direction
swell ie coming ~ from wnothéer .- one,
knowledge concerning the oross sea le da=

process includes the prediction of the
a ship by means of ' caloulations Qior
ultes of suoch prediction cen be & basis to
tion for the master oontaining anly the
he é%ip‘ stability, but elso information
+ in bad weather condition., Changing the

¢ the speed in & propey time = ship oan
situstion for the cargo or fer herself.
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Contribution for Panel Discuasion XX

*RELATTONSHIP BETWEEBN STABILITY REQUIREMENT
DESIGN AND OPERATION®

o

by ¥, Abicht

Iastitut fx Schiffbau
der Universitdit Hamburg

¥ think when we discuss future intact stabllity requirementa
- for cargo ships, we should know whether for these shipe in
. future also damage stabllity reguirements miet be applied.

If this is so, intact stability requireﬁ@ﬁ%a for normel ships
may be less complex, because damage stability requirements

- will comtribute to more safety also in the intaoct condition.

The romain reason for this is that in pracgtice - diffexent to

what we have seen in capsizing tests and differsnt to what we

. normally assume in'rolling onleulations - oapsizing is wostly
@@mbinad with flooding.

o In many oases - this appliea aspecislly to gmall CHTEY Ye86

selg - capaizing cceureﬁ after the ship got a lis¢t. In this
eonditian, water may flow through openings inte = space /for

, 1inatanea into = cargo hold/ end will wake the ship sink, How-

ever, she would have a chance #o survive, if she Lad t@ fule
fil damage gtability requiramenﬁs°
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Contribution for Fanel Diseoussion ILt

By

P =1

s RELATTONSHIP BETWEEN STABILLITY REQUIREMENTS
DESTGN AND OPERATION®

AN, Eholodilin

Leningrad Shipbuilding
CInstitute
Leningred, USSR

I would like to make four romarks,

nig

it s difficult to use probability faotor as & stability
oriterion for ship ceapsizing. ﬁ@ﬁ syample, the probability
of Ef?@ﬁ one could sey as & very small, But on the other
hand, say for the ship with the periocd of ocscillations 10
seconde, in the hour it goes te 360 oscillstlions, a day -
sbo 8.000, & month - sbout 230, 000 which gives 1.000,000
oscillations in rough sea during

F
p#

four mounths only. This

works aa 8 fetigue phenomnanon.

For my opinion it is better Lo use the dynemic reglon where

']& %%i§7%§m§@ papsize ag the charsoteristic for a dotearminges

24

blems of @é&kﬁ@@iﬁg for amall ships,

tien the sffect ou the safety of ship stablliity ati sea.

Prof. &.8, Blagoveschensky has pro cad & good system of

E@E@y s sngles io his very well kaoowsn book published in Ene-
glish in USA in %%%% For rolling equatiocu he proposed to
use & ns well ms oL /see Fig., 1/. This gave a possibili-
&y to &&aﬁy&@ s nonlinesr rallipng egustion in @nmorse OOl-
venient form /see Fig. 2/ using the relative engle W .

T the rough seas the aoctioun of waves and wind are the zans
for a big ship as well as for a small one. But & smell ship
has .. less .., resistence than a big one. This means that
for a small %hip the dengerous situation eculd srise nora

eften, This is why we should study more sarefully the pro-

s

. The ;different antirolling systems have an influence on eht -
‘%a@ﬁ@fi@tiw @f the g%&p s @t@bili@y@ X% wiéé b@ m%@fmi% %@

%%wﬁy ahﬁﬁ@ Qh@m@M@u&@
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Discussions on: *EXPERIMENTAL STUDY ON PURE LOSS OF STABILITY
' ' REGULAR AND IRREGULAR FOLLOWING SEAS®

,/@

& paper presented by N, Umeda; ¥. Yamakoshi.

"';X OCo Krappinger

k Hamburgische Schiffbaum .
i V@rauchaanatalt GmbH ‘

*1‘Hamburg

 The pap@r presents 8 mia@ axermia@ of 6@t@wminiug the Gé-
variation in regular and irregular waves, Fram the mathewms ti«

7 oma point of view interesting results vegarding the probabi-

 :1ity of capaizing have beon d@rived, ‘But it seems to me that

';f,the»mathematical troatment of tha problem is not én proyer
f;asproportion to ‘the used phyaical frame: The GZ-variation is
. Just one influenca on the phenomenon of @apsiﬁiwx

and even

ff:the most aophiatioated atochaatic oonaiderati@n cannot eosi-
E pensate the faot that all other physioal effeots are negleem

‘ ¢§ii agree that sometimes a c&rralatieu can ba obtaiu&d betwoem
'j a simplified approaeh and reality, It was this hopep which ene
’f'eouraged me to write ‘the papar EGj mentioned by the authors,

;-But iu the meantime I got severe doubts that approa@hea of

o this kind ean ‘solve the oapsizing problem,

I fully concur with the authors when they state a% the end of

;ff Section 5 that they cannot conclude that thelr method ecan be
”ﬂ'used for a practical purpose. Nbvertholaas I enjoyed reading

“'*;f §z P, B1ume’

' Hamburg Ship Model Basin
‘Hambureg, FRG

‘At first I would like to have further explainations to yous

expefimental technique., The heeled model becomes unsymmetri-
oval, At’oaptive tests with speed in general a lateral force

o B e koW oo
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&

rakoshi

he G-
thews ti -
robabi
mevthat
rOPOT
@ﬁ"ia,
even
f@ SOB-
uaglecv 
[ R
between
hich ene
authors.
I:¥ vdf

e end of
| can be

reading

te youx -

e trd e

. force

edom -~ mainly surge and broaching - producses the some o

will be lnoluded which eoan econtribute to the measured

moment with an unknown lever, How did vou teke ocare for

eifect? Did you measure that lateral forces?

The desresass of the first order roghting lever empliitude w:

&&@?%@@iﬁg @p@@d,ia‘not surprisiog. The same trend san be
tained also at simple hydrostatic emloulations if the P
of the weve aystem produced by th@'ship‘i@ @mp@yp@$@§ on the
external wave, Aﬁ example ocau be found in my STAB 82 -

%@gi@@ Thess r@mark@ I want to encourage the authowrs to o3

p&w@ rosulits fin terms of their probability of ocapsizing/

. different huli forms and compare these resulits with the ox-
' p@yi@w@@ got fr@m experimenta with free running nodels, .

if this gimpi&fied me thod neglecting important degrees of

perd

Ffound fyrom experience it will be of %r@@ti@@ﬁ wvalue .,

& criterium could be used &g en im@@%y@i@ Lor over tha

-~ the &mv@@@ig%%@ﬁ hull forme,

;X Wah, Cleary

U.8, Tomet Guard.

Washington, USA

I have %%var&l‘gusstiens:

%/ g@@%i@m 3 - Yeur sxperim@nt fi?&% assumed the dlse
‘of the watey by the ship modal to be m@g%i@i%&% grd ¢
- coneluded that the diaturbamca must be teken inte aced
“ﬂﬁw Best to do this?

",

=Section 2 = TU raach'a sufficlent number of cyeles, wmil-
tiple but independent, tests wers used, Tz the mathemst
principle ‘etill valid. If not perhaps open waiter tesis
neoessary.

3]
S,

3/ =Section 4,2 ~ What does non-menory® mean?




i/ -Section 4,5 - Is it possible to use your stabllity veria-
tion to derive stability velocity and accaleration?

5/ -Section 4,6 - The increase in probability of capsizing
with Froude number ssems extreme and not severing the nore

mal range of Fu, ¥hat does this mean?

by E.A. Dahle

Det Norske Veritas
Hgvik, Norway

i/ Coul& you please explaim why the sigmiﬁiéamt wave helght of
@nly 6 55 cm was chosen, when the longth of the mwdﬁl wvas
2,52 m?

Were also other sigunificent wave height used?

2/ The ship used in the experiments has @ step=-like shape olo-
se to thevde¢ka Is it possible that dynsmic effects dus o
submergence of this pert can explain the discrepancy bet-

veen computed aund experimental vealues for Fuo > 07

3/ In the Fig. 12, the threshold value éf‘tc‘z 0.4 ssc. is cho-
' een, Could you give the reasons for this choice?

,”x D, Vassalos
Univeraity of Strathclyde’
Dept, of Ship and Marine Techuology

1/ I what way dgea GM r@preéent e measure of stability in your
grapﬁs Fig. 3 to Fig, 77

2/ What does GZw represent?

3/ How do you propose to use stochastioc predictioen of stabili-
ty /in whatever form/ for practical purposes:

@

. . - P
L/ How is t. arrived at? Is not this affected by spoed?
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by S, Kastner

Hochsohule Bremen
Breomen, FRG

1/ Beocaues of the nonlinearities involved, certainly the sen-
way energy is important. Did you test Just with one siogle
wave sgpectrum? What was the largaat wave steepnesz of the

waves @@m@r&tad?

2/ ¥hy did you restriet your studies to 10 degrees of hoel?
gtahiii@y with respect to cepsizivg is important &t largesr
heal, and generally at least 30 degrees of hé@l have been
sonsidered =a géod value for comparisen,

3/ ¥hat was the initiel metao&ntri@ height of the shlip model?
Have you tested just one single vaiue GM/B?

Auther s reply tol

?y@f s gmmm

s A U A0R TS i, O SN O

%/ The amth@rg ﬁreated the eapsiming inducted by ouly one Tac-
tor, that i, pure loss of gtability in f@ll@wimg sea, OF

" @@nraﬁgymn@ther phenomena are also ey im@@?t&%%@

'2/ The authors %hink “that we mugt oarry cut wmodel @%ﬁ@wﬁm@%%@

‘in various sea states and varicus ship conditions, @m@%@
results will make our doubts oclear.

Prof, Kastner

?/ Experiments in following sea is very patlent work %&@@u&@§
th@w need multiple runs to obeserve the sufficlent number

of @y@lese Therefore, I ounly e&rri@@ put @Xp@wim@m%@ in ons
short-term rendom sea which is desoribed by one siungle whve -
spectrum, The formula of the spectrum is given as follows:




2/

. of large angle. Therefore, the phenomena are mOre complie

7does not depend on the initial metac@ntrio height GM ‘of @
V i model, apart from coupling effects to heave and pitoh. As
‘ *tth& results im Figs. 11=42 we oan get values of a model
shig» w:!.th any GM valuee. ' '

 Dr

mmw muwm

“a/’

g the center of gravity, acocording to Prof. Nomoto /ref,this

' get values of moment acting upon the hull of any other ver-
'tical position, bedause we measured not only righting Mo -
" ment but also the lateral force.

2/

gl@ which the discusser saidc

This model (GM /B = 0,157 ) was fixed with regard to roll.

nent by wave generated by a ship in still water /STAB 82/,

8 sAwwgexp (»B/wq)

' 2 -k
A = H
where 1 73 v Ti

B = 691 Eah

We may obsexrve the shipping water with e model ship heeled

cated, Thus we used a maedel ship heeled of 10 degrees in the
first atag@@ Tn the next stage the authors have a plan to
@&Ery out model experiments with & model heeled of large ane

Thus ocntribution to stability by gravity-is a ovunstant va-
1ue and independent of waves, The results in Figs. 3=10

Blume

Ths authors define the righting moment to be all the hydro-
atatic and hydrodynamie moment a@ting upon the hull about

auswer to Dr Odabashi s disocussion at STAB®* 82/, We can

ﬁr Blume treated the additional stability increase compo-

This component is not time varying components, On the Other
hand we observed that the amplitued of time varying ocompo-
nents decreased with the- increasing Froudevnumb@r, Thus the
component which the discusser said is_quita different from
these components, | ‘

L4
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Mr Cleary
i/ In our caloulation the authors ussd the assumption that dise
turbsnce by a ship is negligible, However, our ezxperimentsl

results show that such assumption iz wot slways acespted.

2/ We ecan get sitochastic values by ensembls averages of wabhy
semples of random pro@ess@‘fheref@raﬁ we can get stochastic
values of ship stability from multiple tests in irregular
waves which have common stoohastic properties.

3/ "Non-memory® means non-frequency dependencse.

3

b/ Yes, it is possible,

5/ The authors expest that the probability of cepsizing indue

o b, However, our oomputational and @xp&gim@mﬁﬁﬁ il XA
come diffiecult for Fn = 0.% where s encouunter periocd be
‘mes infinity, Moreover, we think that ancther instebil
like broaching<to is moxe important than the pure loss sta-
bility in the condition where Froude wnumber is lerger then
Oole, o \

Prof, Dahle

i e G0 O O NS SO OMB wse ST 0

1/ Our used wave is relatively moderate. Iu such medersnte
state heaving and plitching motions are regarded as linsar
'ph@n@m&m&@ However, stability variations are completely none
‘linear, This fact is still important in order to discuss
ship motions in more severs sea state. Furthermore, we plan
te carry out experiments in more severe mea state unow,

2/ Now I am studying sbout stability veriation in regular wave
from hydrodynamic point of view., Your comment way be elffes-
" tive for wme. ’

3/ T, ohosen in Fig. 12 is only one example. [, must be olow
sely related to the dynamic properties of ship, It depends
on many factors, namely, the roll damphng, period, imertis,




. 6o -

anvironment and so on, We cannot predict Tk by pure theery
presented by now, However, Dr Helas proposed ons idea from
practical point of view at STAB ’'82,

Dr _Vassalos
i/ GM in Figs. 3 7 ia derived from Gz at fixed heal angla er
10 degrees. Beaause, we confirmad that GZ in waves 18 Proe .
portional to such & small hesl eangle, The resulis were &x-
- panded in Fourier seri&a, Ve excludad the GM in stil} w&t@r
from the steady Qomponent in Fig. ?@

‘e

2/ GZ rapresents th@ valueﬁ @f righting arm except for Gz in
'still water. :}M~?

LVS/.If we. proposo atability oriteria by Grim’s effective wave
'  oan@@pt, we must uge: soma cerreotion faotors from wmany @%w
.,served reaults. D Helaa [8] propesed one ox&myloa;f

 %/_Y@u wauld b@ sugg@ated to refer to an anawar to Fr@fa Dahe
‘La 8 d&aauaaion Nb 3,. : : e




theory

. Lrom

g le 6f

5 18 Pro- .

WOre 6x-
i1l water

ror GZ in

L ve wave
m&@yfahw

Bo

of , Dabe

and fully captive tests. They show larger aifd

isoussion on: "AN EXPERIMENTAL TECHNIQUE FOR IRV
INTO PHYSICS OF SHIP CAPSIZIRGY

gt
o

a paper preseuied by S. Grochowalskl;
B, S8derberg

by P, Blume

Hamburg Ship Model Basin
Hamburg, FRG

4t First T went to ocongratulate the authors £o their large and

3 2

af the

detalled investigation., In my opinion this
investigations which have the potential to ocowme

Lo MO Sense

ral wesults. I hope we can hear from such cn & later

oocesion and I wish the Cenadian people good at their ate-

%@m@%@‘fﬁw snalysing the measured data.

fHere the authoers show cuzves of Faross sy Momens

Faa 1e 0

13y for @&@ momenta &r@wﬁﬁ the z-azis, I W@%& by ww

that @h@@@~$@$mi%@ insluding dynamic f@f@@@ cunnot be

drostatio m@ﬁ@@r on & wave orest oy in & trough,
vasults é@p@ﬁﬁ strongly from the condition et the tests.
umﬁ%ygﬁgﬁ@§ the @mth@rm also varied the drift asungle

or in other words @h@ mean of the transverse {8768,

X @%@@@ﬁ & larger imfigﬁn@@ on the m@m@m%& here too,
confirm this? R




& 4 MBASURE OF HER SAFET

s pupsyr presented by W. Bloolkl

execollient one, L have & 5i~mpf§.e quesfion.

motion desoribed by equation {3 1 ‘; depends on an ini.
11 angle and a roll angular veloclty and phase differenm

e hetween wave and roll. Do your results of oritical angﬁlar

depend on the phase difference betwesn wave and roll?

ce angle ol between wave exaltation g and $(roll)
partes ' . T ' '

o+Y
whexe: (5 - phase angle between wave excitation ¢ and ex0ol-
“&;aticn moment m of a foree

fo e gxh&m@ angle between exclitation moment m of a f.‘m?m
ce and roll b .

&5

wiien of the diﬁf@re«mtial equation (3 1) d@g@ends o phl
4 eounly.

paper the resonance case was consgidered /gm‘.‘hapﬁ ﬁhis

cleary said/. Only this case ls really dangerous amc&
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. anzulay
and roll?

&

s The phase angles

sumed thet the ship wmoiions Fthe

the sopurance of high wave

s wach & ocuse the ship may be treated as

gle | has flized value in the resonsn

and exoi-

mos mf eos W

of a fore

is given by:
nds on phi- Y=
< & = @%@@fﬁémwg“} =

‘ore the roll angle @? hag value &
s ew B [ X, & )
veloalty hae positive ve

sroup /at the point. of

aps this

rous and
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" The sbove assumptions make possible indepamé@mé@ from the phaw.

s angle.

1tional computations show that in general

By the way, Wy add
on the result is rather small,

she influence of phase angle

B

pos




g the phas.

goneral

amall,

This %&}@ﬁ is dealing with the same thedan
‘ %@%i@%@ in Tenks and Damaged @%mp@%ﬁm@@@%
.ﬁﬁﬁﬁ'iﬁ GLd @m &rm@%%mﬁ Por the @@¢m?§@&
“Eﬁmf&&%%@m% ol §h@k%mm@$i@@§ 8
Cgor

sud therefors, the incorrectnes

- posed o

of mass of the deck water sad

EHREE DIMENSIONAL ¥
IREEN WATER ON DECH®

WE&“@(?"&@’“

& papex p@@&@m&@@ by J.T.

gs&f‘” %

by M.S. spouloes
University of Weshington

Usa

=

paper "Numerical Caleulation of Porces and

method used for the caloulation of the

boliec eguationa, The awublic

servation of mass. Heve they vealime

ithm introduces for satisfactie

¥hat are thelr commeunts on the coerrelatlon of

CFL condition, which @m@%ibﬁ%ivg&y Loe
ning time?

The generslization of the 2-D mumerical s chem

blem hes not yot been @%@W@& methamatioslly,

intuitively,

Tt seems that the generalization of the
the three dimensions using. the wethod of

Yenenko, does not solve the sorrect 3-D Ri

suthors do &@% somaent in their paper on

tion of the general %-0 Rlemaunn prablem.

il sessunptions are neaded for ths
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problem with computesr resour-

g not ilnvestigated

ties 1o the CFL condition,

~dimensional case of
&

The
Stoker [ 4]
in my oplnion,

piy the operator splivting m@th@ﬁﬁ

4 leck at the possibility of making
the transfer of mementum among

restrictions for the discounti-
mumerical scheme, ?&&t&z@p@ml@ggjﬁﬁg
ful gualitative idealizetion of
@r@p&g&%i@m in the 20 proe
sve the accuracy of the method in
&8 ?ﬁ%ﬁi@iﬁgvﬁé iz the case of

present any exasmples where the vessel
 keel angle. The results that he preé-

P

foer & roll smplitude of 2 degrees,

T v experiments for larger roll amplitude,
the ecorrelstion of theory and expsriments Z@} 4

¥ would sracinte the &a%%ww g comment on this metter.

-

Fiamlly, the

of water iw a demaged compartment is e
woryv interesting and more somplex phenomenon., Lithink that

the proposed method treastes an oversimplified modal of the

«»i”«

flew in o demaged comparitment and more enginsering disol-
plinse should be taken intoe acecount,
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Piscussion on: "THE APPLICATION OF SHIP STABILITY CRITERIA
BASED ON ENERGY BALANCE®

a paper presented by Q; Kuoy D, Vassalos;
J.5, Alezander;
D, Barris

by H.E, Guldhammer

Teehnioal University
- of Deunmark

@

During some years the staffl of the Depertment of Ship aund Mg oo
rine Technology of the University of Strathelyde have pr@@snn
ted what they ocall the Strathelyde Criteria,

This spectel form of a weather eriteria intsn&@ to inoiude tie
woverying factors. from a ship gailing in & foilawimg sea, the-
reby uaing the so-called "butterfly-diegram®, which is a graph
of the variation of the stability lever dukring the combined
' fm@El &@@‘@@V@ﬁ@@ movement of the ship in a standardized\folloé
wing seas, ‘ o o ‘

\f S@:f&ﬁ X heve b@en‘abla to understand the method, production
- of %h@ butberf ly-diagram assumes the rell movement to be regu-
< law gimm@i@ﬂal am& the advance speed to be constanta

3

n ﬁ@ﬁ@id&fiﬁg the rol& movement it seems unlikely that & ship in
& quartering sea would »oll in the aboveumentioued way. From
th@ experiments with the "Edith Térkai“ we know that the roll
'mﬁvam@nﬁg woere forced by the sea. The vpltimate 1/4 p@riod“'

. lasted much longer than the other 1/4 periods, This Ob&erv&w
tion regards quartering seas, and @ pure vegular following sea
-gannot dir@ct3y’induo® roll movements, but only through coup-

- ling with other movements,

The wolling therefore must origing from influence of other

aﬂ

kind /unsteady transverse winds/,
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The apeed of advance, however, will most probably not be couns-
tent, It will vary in s way that the time "in the trough¥ will
be much shorter than the time “"on the crest®

This is due to the rotation of the water particles in the #ae
ve, whioh is not considered by'th@ propoesed oriteria, But thls
means thet the situation in many respects will seem as, an may

be treated as statiocal,

4As the sltustion onm the orest is wmore dangerous than any other
situations, aud as this‘situatiﬁn may ocoupy a large part of

‘time, it must be convenient to gonsider it in the caleculations,

. The GZ-ourve wiith the ship on the wave ovest /hogging/ will

most likely not be very different from the lower branch of
the butterfly-disgram, except in the outermosit parts, It is

th@yﬁf@@@ proposed . to use this GZe-curve in ihe eriteria, and

to ssve the apparently formidable work which the produetion 8F
the foorzect® butterfly-diagram mu%@vr@@rﬁggmt,

Doing so, éﬁd kseping thaﬂr@@aiming parts of the method more

‘o less unchanged, we probably will get more ssvere require-
_m@m@s9 %hm@ aome . @djustmenﬁ@ in ca&ffﬁ&&@m%g etg, may bs LeOG.

B8ATY . : : :
By, stuﬁying all I @@ulﬁ find at our department mbout the Strat-

‘heoelvde Cpiteria I fcund,Fig, 11 in the article of D, Vassnlos

in RINA-W4 /?%85/ "This'Figur@ compares rasults from calouvige
tions of the raquirad GM for MT “BEdith Terkel®, I highly wone

dered how the GM in could be so low a@eor&img to the IMO-weat=

’hﬁ? @riﬁeriang My own ocaloulation of “the required OM according

t@ the @yifﬁyia zive a8 very“muoh higher value at the capzise

displacemsnt, The curve shown in Fig. 11, however, almost core
“respounds to the requirements of the IMO~ecriteria /A 167/,which




i4ﬂ‘rel&tive m@ﬁions, the ampli%ﬁd@ of pit@himg_motions iz of sigw ,

'5?%1@ of h@&vampit@h soupled @h&p motions a@p@@i&ily for relatie

v’°ff§i@ p@ints @@ the faot th&ﬁ purely b@am sea condition will
‘ _%@% @&%@@ﬁ&dl? result in th@ greatest deck w@ttening as could
'= b@ @xpa@t@ﬁ fr@m b@w @r ﬁt@wm guatering seas heave=pitch cou-

Discussion ep: “THE EFFECTS OF DECK WETTING ON THE STABILITY td
OF SHIPS IN BEAM SEAS®
RE

s paper presented by C. Shin, M, Obkusu

by Duru, Stephen Chidozie

‘Ship Research Institute
Technical Haiv&rﬁity of
Gdaﬁ@k

. The paper is well worth many thaukse f&@ﬁ?ﬁi@g its conasidera-
ti@n of the factors sffect img zssessment of r@lative motions
of & ship in beam s6as, My submission iz that in considering

 nifi@an% imp@mtana@ due to the relatively large moment of ine-

 fjw@ m@&éﬁng at stations /t@@ards the bow and stern part of the
 ship, ﬁ@a@@ the @qmati@ns of m&ti@n{:h 11 and 1§j as well as
the r@&@tiV@ m@ti@n @@uatiang (7) should reflect this fact.

L 1@& m@ti@ng as w&ii as roll and @me‘m@ti@na are vary consie
=~”dewahiy gignifi@aaté e - :

',ﬂﬁgiative m@t&@n egmatiﬁﬁ h&s for ins$aﬁa@ besn given for a
p@im (x s Yy, Z,) on the deck at side bys .

z_gm“g *% m@*«a«- e o — ‘ﬁw QD)

"'where @ and & are pit@h and roll motions respectively, and .

g andfaﬂare heave and wave amplitudes measured respe-
s otively as positive upwards with respect to
the mean vertical ocordinate of ship origin
“with respect to an inertisl co-ordinate 8YSe
tom, '

The abéve equation is wvet one smwongst warious equations on de-
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Dilscussion @@:;“SHB@X@E%i@§ 8?&%@&&@ AND DAMAGE g*%ﬁﬁ&if@ FOR
k CPRY CARGC SHIPS Eébgﬁ @X {HE PROBABILISTIC
@@ﬁ@@?? OF SURVIVAL®

‘é p@ygr preseanted LY ﬁ&~$i§urﬁ$@@@ $., Rusaas

'kmj M, Pgwk@wgki

Ship R@@@ﬁw@h im%ti@mt@
Technical ﬁ%i@@@gi%v &f
@ﬁ@ﬁﬁk j

. K heve two . %@m&?k&"‘i

f’§® X ﬁ@ mﬁt thiuk it i@ &ﬁ@i%&%i@ %@ &@@ @ﬁ&y twoe intact drawe

‘ -,ugh%g f@r @arryiﬁg out %m@@i@iai@m @al@u?%@i@ﬁg all the wow
ﬂf@ that @ﬁa @f the two éraughtg @@f@@&”mﬁﬁﬁ to ballast oohe
5@§m§@ﬁ9 é@@@rﬁin@ to my @piﬂi%ﬁ it w&ulﬁ be asdvisable to use
 %&§@@ ﬁraughﬁg f@@ this pu%paﬁaw Ka @&S@§ however, Wwe 1se
 @@&§ two draaghﬁﬁg b@th af th@m @h@uiﬁ @@fﬁ@&%ﬁ?d to i@adimg
T@@mﬁiti@ﬁs as %ail@%% @@ﬁ@i@i@n f@f many axry @&rg@ ghips
  %@§@&%% to be of & very Smaii pr@babiiitv in comparison t@ &

:',ﬁﬁﬁﬁ @@&ﬁiti@m@ I am &W&?@ @m@t the amth@wg wanted to sime '

piify &mhdi@i%i@m @&1@&1@%1&&@ H
~mi&§@ &ﬁi&i I @hiﬁk also that
 ‘§raughﬁ§ iﬁ am @@@ymgimplexaaﬁiam@'

%img th@m less time OOUSE=
, @@p&i@aﬁi@m,@f &u@h tWO

“%ﬁ'iﬁ'iﬁ @p@&ﬁ@mt fﬁ@m ?@uy iﬁt@%@ﬁ&iﬁg %&@@y thet the rogule
C o ped ‘subdivision index gh@uid he d%p@w&&mg not ounly on ship
-size but al@a on ship type. The f%gﬁiﬁﬁ of wyour systematic.
' @al@&i@ti@ﬁg d@ not support the intest IMO view in this re-
gawd but they agree. with the @pini@m of Poland expressed in

- IMO d@@um@uﬁ gLy 3?/3/7 %@ employ the following formula for
R, namely ” ’

whevre 0y and 02 are constants for a given &@ﬁp tyPee
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“Thank you very much for your very relevant rewms

"was that to our knowledge there werse very limi

caleoulated subdivision index; In that respect,

but soms beneflits should be anticipated befors such =

‘in attained index between ship types, but this,

~3
L%

3 4 " L.
Author s raplv to:

”“i@f;‘iﬁé{;‘é

Dr M, Paw]

S e, G R ST PRID O g Y

Regarding the drauvghts uSed in the ecaleulation of subdi

dndex, I agree that this may be the weakest point in ouw

mentation of the method, The renson why we chosed this

for draught @istributi@n avallable, We ther
fieuwlt %o impA@m@n@ & fully pr@ﬁ&bilé@@ig
distribution of losding condiﬁi@ﬁg WHES OOn
fdeterministie® apgfaaeh was therefors o
to arrive to the exacst probability of sux
you that our &ppr@a@h is au @V@ﬁmgimﬁiifi@$§”fﬁ
ever, taken a more pragmatic attitude, end said
thed should give us a eamparatxva TEASTUTe, LY
the probablility of survival should be proport

plementation serves the ﬁurp®5®@
This doss not mean, however, that we should woib

re coyrect draught distribution as statisties beoo

ting faotor should be implemented,

Regarding required subdivision index, 1 agree

of our systematic caloulations show a significant

doss not support the view that the reguired
pendent of ship type, It just shows that some
thait ethers, but the only conclusion I

servation, iz that the more unsafe ship

i ef suw




is not mainly to achieve a more or less arbitrary “required"
subdivision index,!dpmt to offer to the industry a realistic

me thod of evaluatingt%he‘shiﬁfs subdivision standard. For exa-
mple, if a'watertight,bulkhead is required in any case, where
is the aptimum'posﬂiimn'of that bulkhead in terms of survival
capability. This indtself has great safety implications, To
‘give a class notatiom, however, we need a certain minimum stan-
dexd, but it is the’ availability of a reasonable implementation
of the method, which~ean be used without extensive and compli-
cated Qalculations,@whioh counts for. the industry.

@ m§§E§SE§§§_:_EE2~Z°2£2m£2§2£
,Having~dona more researoh on damage survivability of rowro ships,
now I am inclined to the opinion that the required index of sub-
~d1vi@ion R should be“iqﬂependent of ship type

'All new dry cargo ship types, of the same size, including FO=XO0
@hipﬁg ean have in faot the same 1evol of safety without impa-
giring their presentlykauocessfnl dosign features, The previous
’@bjeotions in this respect were mainly due to extremely law vEa-
' lues of the indices of Bubdivision for ro-ro VGssela. It appears,

v’ hcwever, that these ships, if propeyly-designed, can be as save
i_as the other ship types or even more safe. Horizontal subdivi-

sion within the wvertical extent of damage, too many buoyancy
pravisions below the .cer deck and the lack of them above this

ﬂ@ck are most detrimental for damage survivability of ro-xo
ships.' '
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exae Diseussion on: “BSRA TRAWLER SERIES STABILITY IN LONGETUDTINAL
here WAVES®
ival ' . - .
s paper presented by Campanile, Cassells
To _ o
stanw | by Je Widniewskd
tation | . Ship Research Institute
mplie - gg;zzimag @%xwgﬁgﬁﬁy of
}t is very im%a?@%%iﬂg for me to know, that %h@w% ATS WMOTO Do
‘val architeets, wh@ @h@aged th@ conception af presenting the
. ,inf&u@ﬂ@@ of f@rm parameters ‘of syﬂtaﬁa%ﬁ@@i - 2 of &h%W@im
0 8 8 :
. i ! S nes on sta@ii&ﬁy @hara@teristi@sg ugiﬂg the Law of geometrical
of sub-
aﬁfin&@y@ ‘It seoms t@ be vary h@i@fmii %@@E Ffor prelimiaary
‘design, ceen T -
: TO-XO I have done sim&&&@ wmxk in @9@& for Todd Series 60 gfiz .
impa- Fatur has been the first aﬁt@r of proposal how to use
svious  ‘@£ pffinity in ﬁtabxlitv @&Lau&aﬁi@m& E%j » Lt may
law Ve   tin@ for the Au%ﬁ@rs that there is p@sgi%iiit" of
appears,  ?%§@ stabllity @%ara@teristi@@ data of affiﬁa ship
as save  The form m@@bi&lﬁ? lever /Fig. 1/ may be ﬁir@mt&y ecalculinted
bdivi- “for affz%@ &hip& using tha formai&a,” o :
ancy S \ ;
s this A= fw' ( "M*)(A - w%» m@%wmx% R R
) X°O , : ’
whers:

H, .;.:;%1, . mm(ﬁ:& o )
§€a¢§% ? @? e e

During the time of desk cal@ulaticng the use of this formuls

was rather iab@ux@u39 but Wiﬁh the advent of ocwmputers it has

the main ship pesrameters in P
: Eers 1in |
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- ships in breaking waves, but for nan»breakjﬂg
 $@@ @ dlff@?@n@@ between‘large an@ small ships

wonder why you investigated just the case of bheam non

- TG .

Discusagion on: "SOME ASPECTS OF SEAKEEPING FCR &

a paper presented by N, B, Kheoledil
' VK. Trounin;
B. N, Cushakovw

by H, Sbding

Institut fir Sehiffbau ’
der Universitét Hamburg

From @apt@im’s'éxparienoé‘aﬁd'model‘exparim@m%% T got

"pf@s@imw that ‘the ship’s position without forwa
am seas . is the safest condition with respect ¢
There may be exeeptions from this rule for the

ters and ship ﬁetails are 5031ed correép@mﬁingiyg The

ing waves.

Author s reply tod

My H, S8ding.
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As result of th@ influence of wind and waves the @

o

transverse drifﬁ. This phenomena 1eads o d&@%%@@;mg
for function® in the direction of high frequencies
sult the amplitudes of ship’s rolling are inereasing,
ships this 4is more dangero&s than for a large ons.
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