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An ATTEMPT of SUMMARY

This is the last volume of the Proceedings conneeted with
the STAB '86 Conference, Previously vol, I and vol, II and the
supplement to the vol, II were already issued,

Now, the wepore from the aonferenoe‘piseussion is presented
together with all contributions and remarks submitted by the
participants in writing, From formal point of view it is also
an intention of the organigers to summarize. the Conference by
this volume,. The essential achievement.of the Conference - that
is & contribution to the improvement of wessaroch and projects
connected with stability - will be rather estimated in future
discussions in various ¢ircles, mainly at the IMO Subcommittese
SLF and at the next STAB '90 Conference in Naples.

Tﬁe importance of the Conference will aiso be reflected in the
initiation of some research works and in the application eof
their results into practice. Thus the full appreciatvion of the
STAB *86 is a long process in which the contributions in this
volume are merely the beginning of it. '

The STAB '86, held in Gdanhsk, gathered 99 representatives from
Universities, Research Centres, Shipyards, Maritime Administra-
tions, Shipowners and’Claséifieétion Societies from 15 countries
particularly from: Australia /1/, Bulgaria /2/, Denmark /2/,
Federal Republic of Germany /10/, United Kingdom and IMO /9/,
German Democratio Republic /1/, Italy /4/, Japan /12/, Nether-
lands /1/, Norway /6/, Poland /34/, Sweden /4/, Turkey /1/, ~
United States of Amerioa /9/ and USSR /3/. ‘

\
The meetings during the Conference consisted of 12 plenary ses-

sions and 2 discussion panels,

The plenary sessions were divided, as follows:
\

~ Theoretical Studies, -
« Stability Crl-eria,




~N\

-

w Stability snd Design,

- Stability of Special Ships Types, .
. Stability of Semi-submersibles,

- Experiments with Models, * K
- Stability in Operatiom, .

- Other Problems - mainly Damaged Stability.

\ !
During these sessions §2 papers of 72 acospted a?d published in
vol. I and II were presented and discussed,

The discussion panels were comnected with: .
‘ . Y
- Outl@ne of Rosearch Programme Almed at Stability Criteria

-~ Relationship betwéen Stayility Requirsments and Design

-

The Conference rsveals some progress in theoretical works,

In the, submitted bapars‘samo new selutions of nonlinear mathe-
matical expressions of ship motions as well as a probabilistio
concept of the safety of ships against oapsizing are presented,
In few papers some experimental results wheré the model tests
were directed for dheeking computer results are presented, In !
some papers the experimental procedure is the fundamental basis
emploved for solving the problem of ship stability, !
Among the 1a§ter papers it seems that the most ilmportant are
these( which enable some stablility eriterie for modern cargo
ships to be drawn to make them more sale at sea. These new cri-
teria would supplement the IMO criteria, originally set up for

cargo ships under 100 metres in lengthg

~

The prablems of stability oriteris atiil remains open; In thié
field the Conference has shown sgaln unsatisfadtory progress,

It seems that thiz is mainly due to the lack of the posfibility
for applying the very sofistiocated mathematiocal ideas inlo prac-
tice,

Very complicated problems associsted with ship service and pare
ticulary the so called Humau fgetor are the main obstacles here,
The Conference emphasized the view that in spite of the refi-
rement of pure stability from technical point of view it is al.
80 necessery Lo improve the informetion provided to the ship
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master and concerning dynamical properties of his ship. It se-
ems that such iuformation 1is the most’efreative way for incre-
aging the safety of & ship at sea, where the ship can be trﬂeteq
in terms of technical and economic oybernetic system,

&z

The above mentionsd remarks express the views of the Organizevrs,
Many contributions of interest to the reader cen be found .in
this volume. Others, ‘not recorded here will remain only in me~
mory of the particip&nte. But it is believed that all of them
will be reflected aomehowlin future works on stability of ships .
and ocean vehicles. This is the only way to value properly the
ao%ual meaning of the STAB ’86 Confsrence, /
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"'WVELCOME |
Ing
bys Prol. L. Kobylideki .
)
Und}
Distinguished Guests, Ladies and Gentelmen, De
' Te{ t

On the opening of the Third International Conference on Stabi R
1ity of Shipe and Ocean Vehicles on behalf of the Pregramme -
Committes and Orgenizing Committes Y would like to welcome @ll

of tou ia GJdadsk, in the Ship Reaeéroh Institutes of Gdafdsk Teohw Dir
njoal University. ‘ ‘ ' 1?1
. to
In particular ¥ would like t¢ welcome oordially oy
- Miuister of Shipping captein Rysmaxd Pospleszyrfski tOI
- Rektor of the Untveruit§ Professor Bugeniusz Dembicki Int
and the Director of the Assooiation of the Polish Shipysrds, Ve£
Mr sderiszn Kotlewski , . Mo
who represent the Institutions under aumpiees’of which this % 8u
Coarerence is bsing held, N v - : tth
) ‘ " mem
I would also like to weloome prominent representatives of Naval t co{1
and Merchent Merine Academles, Shipbuildi?g'gesoprch and Design s cds’
Orgaaizvations, Ship Ressarch Institute of Gdarisk and Szozecin, g 'oo
Polish Register of Shipping, Shipping Companies and Shipbuilde [A
ing Prass, ' . ! The
\ ' i . ; wiL
ihis & rare cooasion to asseimbly from all over the world so many te
prominsnl Sﬁ}éﬂtiatﬁ who are working on stability proﬁioms from fo
the theoretical as well practical polunt of view, ! Mal
' sol
Wo fesl hodoured that this meeting is being held ln Gdalsk, %p tr[;
the Ship Reseawvch Institute, whi?h has its OYP small contribu- for
tion to solvimg stability problems, b hal
{ can assurs vou thatl dnring.thia week our staff will make ut- . 39[*
most offori (o snsure the Conference to be most effective and to
v wili do cupr best that You feel as comfortable as at your bi[
typ

o1 honte,

suL
ai
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Introductory address at the OPENING SESSION OF STAB 'B6

by: Prof, Ch, Kuo

University of Strathclyde
Dept. of Ship and Marine
Technology

Professor Kobylifiski, Minister Pospieszyfiski, Rector Dembioki,
Director Burzyhiski, Gentelmen: I think I speak for a&ll the de-
;egates from outside Poland when I say how delighted we are

to be in Gdarisk snd how much we appreciate the work done to
organise this important event., I know what th{E has meant in
terms of preparation, for my own asscoiation with the First
Internaetional Conference on the Stability of Ships and Oocedn
Vehicles in Glasgow in 197%, and wmy involvemsat with Professor
Motora on the second one in Tokyo im 1982, Our Pelish collea-
gues have devoted considerabls time and effort to snsuring that
the conference will be & succeas in technical terms and also
memorable for those making their firast visit to this wounderful
country, I am sure all of us are hoping to see something of
Gdadisk and get to know a little of its history, oulture and
’oommorcial activities, and sisc to meet its people.

The conference, however is about "Stability®. As everyone here
will know, it was a subject of mejor interest in the late nine-
teenth century and then there was very little apparent progress
for some seventy years,

Many people weré, in faot surprised that a conference devoted
solely to the Stability of Ships and Ocean Vehicles ceould at-
tract as maﬁy as twonty~four papers in 19751 Yet the 1982 oon-
ferance attracted even wider intgrest and support, 3STAB *86

has maintained the impetus and engoyed an even greater respon-
se, with papers on topiecs ransing from *theoretical studies®

to Yexperiments with models", and "practical oriteria® to "sta-
pility and design%, not to mention the attention paid to new
types of vehicle such as the semisubmersible, In fact, the

-

subjeot is a popular one, as is evident from the number of

distinguished naval architects, engineers and scientiste who




have come to this conference from all over the world; some of
whom have already established their reputation in other fields
such as theoretical hydrodynamics and ship motions,

There are plenty of convincing reasons for doing research on
atability - 80 many in fact, that the dedioated researcher may
feal its Justification is self-evident, Capsizing, after all,
must be prevented; the safety of those who work with the sea
 must be guarantéd; investments must be proteoted ‘knowledge ia
'of‘value in'itaelf, and so on, But oan all these factors pro-

-vide the basis of a "carte —blanohe" for continued and increa-:

- ged stability research?

'.Bearing in mind the fact thut acceptable stability is _only one

of around fiftaen key parameters in the process whoreby an ini-
"tial conoept is converted into a ahip working to speoifio-tion
~din the aeaways, perhaps we shpuld pauso and ask our301VQs

;'whethar all the effort now boing dovoted to stability oan real-

| .ly be. justif:l.ed.

Does capaizing take plaoe oftan enough to Justify thp amount

cof time and effort now being exponded on 1ts o-uaos and auro?
17Ara we indulging in a luxury, reaoarohing an area. that we know.

”111o gxtremely oemplioutod ahd offers fow proapeotc of oost ro-:;;'

“‘_'Lat us examine some rscent atatistios. In 1975. tha yaar of_th. 
First Ooqference.‘ths numbor of ahips oompleted worldwid »gga,ﬁif

'f52730. The anunal fﬁguro had dro ;ed to 2312 Yy tfq-tima
: Soeoud conferonce.‘ , DR = ’f.‘ L R
Information is not yet available for 1986 but tha totll oume

:.ber of ahipa aompleted in 1985 had agaiu dropped, te 1962.. a<5

Significant sums of money have been apent on ship stability
studies in several oountriea, partloularly Gormany, ij ada “and
zthe UK. In the UK at least, guggtions aro being rained about

the value of stability research, and attempts are being made to.

quantify the cost against actual 1oas of 1ife. In Ganada a Ro-
yal Commission was set up to 1nvestigate the marine dianetér
- associated with the capsize of the spmiguhmgrgib;g_"ogggn agne
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ger" off the eastern coasst of Canada in February 1982, with
the loss of eighty~four orew members. One cutcome of this last
study is & set of 134 recommendations on ways of preventing
another such tragedy, but the numbexr of these recommendations
requiring inereassed knowledge is actually quite smalll

These developments could discourage efforts to improve the sta-
bility of ships and cosan vehicles and counferences and seminars
of interested parties to discuss problems and issues, In the
light of this, how cen we define a justifisble role for STAB'867

Certain points do spring to wind at once. In the first placs,
it provides an opportunity for theorstical experts and practi-
tioners to meat together. In the second place it is of bensfit
to participents from the host country, becauss it is suoch an
opportunity to establish new contacts, Thirdlv, it allowa us
to update ourselves on progress since 1982, snd to compile &
comprehensive set of papers on recent work in the area, in no
moyre than two volumea. Other siéiler reasons can be added to
this list, but I do mot think they are sufficient, nor fully
'

satiafying,’

No one noeds remainding that the shipping industry le in the
midst of one of the lougést sconomic recessions sver known,and
shipyards are being forced to lay off staff and evern cloased
through lack of demand, Thie state of affairs ie not helped by
the faot that one of the biggest users of ships, the oil inw
dustry, has itself temporarily slowsd down because of & sharp
drop in the price of oil, In the fact of these difficulties it
is essential that we should be poeitive and rescurceful, Howw
ever, a closer analysis of the statistics I gave eeriiler does
yvield some encouraging trends., For example, in the fishing
vessel category -~ whers stability is highly relevant - the num-
ber of trawlers constructed did deorease from 717 in 197% to
390 in 1982 but this number has remained steacdy aince then,and
there appears to be an upwafé swing in the demasnd for passen
ger ferries. However, for the industry as a whele to continue
to play & key role into the twenty-firsti century, it is essen-
tial for its products to aochieve e high degree of cost-effec-
tiveness in design, produoction and aperation, One coritical ocon-
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tribution to this would be improving the performance of ships
and voean vehicles but this has to be done without impairing
the stability characteristics of the vessels. Here is an Op=
portunity for stability research, but the emphasis wust be
on the application of the findings for the benefit of the
practitioners, The progress of our work can no longer be mea-
éu?@ﬁ by the golving of Iineorsasingly complex theoretical forw-
mulations, Instsad it should beijudged by the extent tp whiéh
' the ussra, whether designers or operators, can readily employ
the sound hknowledge and relevant information that we hﬁve ao-

guired over the years. Furthermore, we need to lay down a time
suale fop @gﬁ&hliahing the spplicability of research ndvonoos;"

May I suggest, therefors, that STAB '86 ahould be rouombored as
the intermationsl confersnce at whioh the emphasis of stability
atudi@s waz placed firmly on improvine the praotioal applioa- _
tien of ressarch findings, along with the warmth of tho reco- .

%%3@@.§$i$@$$@ﬁ Fevsived. £xnu our scn-rous host-.
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THE CONFERENCE FINAL PROGRAMME

Monday ~ 22 September, 1986

112

- Programme Committee Mesting
- Reception at the City Town Hall

Day 1_ ~ Tuesday -~ 23 September, 1986

~ Opening Session

Welcome and introductory address by representatives
of Polish Maritime Administration, Shipping Industry
as well as Science and Education

Introductory addrese by FProf, Ch, Kuo

- Session { ~ General

Chairmant Prof, 0, Krappinger

1. W,A, Cleary, R.,M, Letournsau
Design -~ Regulations vol. T /3.8/

2. H, Hormenn, D, Wagner
Stability Oriteria feor Present Day Ships Design
vol, X /3.1/

- Session 2 -~ Theoreticel Studies

Chairman: Prof, T, OGzalp

3. E, Deakins, N,R, Cheesley, G.R, Crocker,
C.T.Steckel :
Capsize Prediction Using & Test-Traock Concapt
‘ vol, IT add. 1§ /1.21/

-

4. A, Cardo, A, Framcescutto, R, Nabergoj, G, Trinoas
Assymetrie Nonlinear Rolling: Influence on Stabi-
lity vel, IX add. 1 /t.20/




{

|
|
|

%, B, Ualdelira « Saraive
Tite Boundeduess of Rolling Motion of a Ship by

Lyapunov s Method vol, I /1.11/

6, S.,B. Pnilips
Applying Lyapunov Methods to Investigate Roll

Stability vol, I /1.10/
presented by K, Brook

- Sesmion 3 - Theoretical Studies

Ounairman: Prof. R. Bhattacharyya

Y. J. ¥idniewski
Ploatien instead of Statiocal Stabllity Proposal
for Chaunges in Basic Definitions .
vol, IXI /1.17/

8, H, B8tsher
Ship Motion Simulation in Seaway Using Detailed
Hydrodynamie Force Coefficients
vol, IX /1.13/

§. P, Erdgaer )

8hip Motion Caloulation i Seaway by Means of a
Gomblilaation ef Strip Theory with Simulation
vol, XTI add., 1 /1.24/

16, Humezricsl Csloulation of Foroes and Momenbs due
to Fluid Motions in Tanke and Damaged Compartments
vol. I /1.12/

if. B, S8diag, B, Tooguo
Computing Cepsising Frequenclea of Ships in a
Seoway . . vol, IX add, t /1.23/

= Ssseion U - theorstioal Studies

Chaigman: Prof. NN, Rakhwmauiln

12, J,B. Roberts, R,G, Standing
4 Probabilistio Model of Ship Roll Motions for

Stability Assessment vol. IX /1.15/
presented by K, Brook

13& we Bi@@ki
Probability of Non-Capsising of a Ship as a Meae

sure of her Safety vel, IT /1.18/
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14,

15.

J.T. Dillingham, J,M, Falzaranc
Three Dimensional Numericel Simulstion of Green
Water on Deck vol, T /1.9/

C, Shin, M, Ohkusu
The Effects of Deck Wetting on the Stebility of
Ships in Beam Seas vol, I /1.19/

-~ Wednesday - 2k September, 1986

Session 5 -~ Theorstical Studies

16.

17.

18,

19,

20,

21,

22,

Chairman: Prof, 8, Motora

M. Hamamoto
Transverse Stability of Ships in Qurstesring Sea
vol, I /%.2/

I.K. Boroday, V,A, Morenschildt

8tabiiity and Parametric Rell of Ships in Vaves
vol., I /1.4/
presented by Prof N.Rakhmanin

V. Shestopal, Yu., Pashochenko
Approximate Design Procedure of Nonlimesr Relling
in Rough Seas vol, I /4.8/
presented by Prof.4.Khoelodilin

Tu, Remex, I, Kogan
Inclinations of a Ship due to Arising Seas
vol, I /1.,6/
presented by Prof,¥,Rakhmanis

L

AN, Kholodilin, V. K. Trounin; B.N. Oushshov
Some Aspeots of Hsakeeping for Small Ships
vol., XL /1.16/

Yu. Bilyensky, L, Dykhta, V, Kozlyakov
On the Floating Dock a Dynamical Behaviour under
Wind Squall in Seaway vol, I /1.7/

presented by Frof N, Rakhmanin

R.E, Bishop, W.G, Price, P, Temersl

The Influenee of Load Condition im the Capsizing

of Ships vol, II add., 1 /t.22/
presented by Dr A, Horrall




A

23-

A, Campanile, A, Cassella
BSRA Trawlexr Series Stabilitx in Longitudinal Waves

vol, T /bh.3/

Session 6 - Stabilitv Criteria

24,

25,

26,

27.

28,

29.

Chalrman: Prof, M,St. Denis

F, Plaza, A,A, Petyov

Farther IMO Activities in the Development of Inter-

nationael Requirements for ths Stability of Ships
vol, IX /3.%/

H, Bizxd, A, Morrall
The Safeship Project - a Basis for‘Better Deaign
and Stability Regulations -

vol, IT /3.6/

K.A. Brook

A Compaxison of Vessel Safety Assessment Based on

Statical Stability Criteria end an Simulated Roll

Response Charsocteristios in Extreme Sea States
v°1. IX add, 1 /3.10/

H, Sadakane
A Criterion for Ship Capsize in Beam Seas
VOJ.. I /30 1/ ’

Ch, Kuo, D, Vassalos, J,G, Alexander, D, Barrie
The Application of Ship 8tability Criteria Based
on Energy Balance vol., I /9.3/

T, Nedrelid, B, Jullumstrd

The Norwegian Research Project

Stability and Safety for Vessels in Rough Weather
vol, I /30’1’/

PANEL DISCUSSION I ~ OUTLINE of RESEARCH PROGRAMME
ATIMED at STABILITY CRITERIA

Chairmen: Dr A, Morrall + Prof, 0, Krappinger,
Prof, ©. Motora, Dr T, Nedrelid
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- Session 7 = Stebility and Design, Stability of Special

30.

31.

32,

33.

3k.

Shi as

Chairman: Prof. A, Kholodilin

E.A. Dahle, D, Myrhaug
Probability of Capsizing in Steep Waves from the

Side in Deep VWater
vol, I /k.1/

H,BE., Guldhammer
Analysis of a Self Righting Test of° & Rescue Boat
vol, I /k,2/

M, Frgokowiak, M, Pawiowski
The Safety of Small Open Deck Fishuicg Boats
voi, II /3.9/

L, Dykhta, E, Klimeuko, Yu, Remez
Determination of Heeling Moment due to Bulk Carge
Movement under Harmonio Compartment s Oscillatiouns
vol, I /h.b4/
presented by Prof . N, Rakhmanin

E, Kogan
Computer Aided Stability Caloulations
vol, I /4.5/
presented by Prof ., N, Rakhmanin

- Session 8 -~ Stability of Somisubmersibles

Chairman: Dr E, Dahle

3%, E,C, Haciski, N,T. Tsai

Stability Assessment of VISCG Barque Bagle
vol, I /4.,6/
presented by W, 4. Claary

36, R, Latorre, A, Suda, (. Mugnier

Utilization of Photogrammetry im Obtaining Hull
offsets for Intact Stability Calculations

vol, IX /k,8/

presented by W, A. Cleary




37. N, Taekarada, T. Nakajima, R, Inoue
A Phenomenon of Large Steady Tilt of a SemimSub«
mersible Platform in Combined Environmmental Load~
ings vol, I /6.1/

38, 8, Takezaws, T, Hirayama
On the Dangewrous Complex Envircumental Conditions
"to the Safety of & Moorsed Semi-Submersible.
vol. I /6.3/

39, XK. Ikegami, ¥, Watan&be, M, Matsuura
: Study on Dyﬁamic Response of Semisubmersible Platn
form under Fluctuating Wind
' vol, II /6.,6/

' ko, H,H, Chen, Y.S. Shin, J, L, Wilson .

Towards Rational Stability Criteria for Semisubmer—~

sibles - a Pilot Study -
vol, II /6.5/

v7’ egsign 9 Stabiliﬁy and Design, Stability of Special
' Shi. es : '

Chairmans Br J. Dudziak

M, Jagieiksa
. Stability Parameterse of Ships Investigated by means
' f,;of Diserimiuant Analysis

- vél, II /3.7/

‘ﬁ;ﬁgikzg.f Masuyama

. - Stability of Hydrofoil Sailing Boat in Calm Vater
and Regulsr Wave Condition

43, ‘B.C,. Nehrli.ug, N.T. Tsai
o Stability and Extraction of Grounded Iosbreakers
: Volo Iz /t‘v /

L, P, Bo@danuv, R,Z. Kishev
*  Dynamical Stability of Support Shipmﬁiving Ball
Complex - vol, IX /4.10/ :

ks, M,R, Renilson
" The Seabreake - A Device for Assiatiug in Preven-
tion of Broachiug - tao’
vol, IX /2, 6/ -
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- PANEL DISCUSSION IX -~ RELATIONSHIP BETVYEEN STA.
BILITY REQUIREMENTS and DESIGN

Chairmans W, A, Cleary + Dr J, Dudziak, H. Yermeer

- Session §10 -~ Experiments with Models

Chairman: Prof, W, Abiocht

s T ] w 1

- 6§, P, Blume
The Safety against Capsizing in Relation to Seaway
Properties in Model Tests

vol, I /2.1/

k7., N, Umeda, Y, Yamakoshi
Experimental Study ou Pure Loss of Stebility in
. Regular and Irregular Following Ssas
vol, I /2.2/
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| AL k8, M, Kan, T, Seruta, T. Okuyama
Model Experiments on Capsizing of & Large Stern
- : Trawler vol, I /2.4/
| . )
\

k9, J.R. Spouge, N, Ireland, J.P, Collins
I S Large smplitude Rolling Experiment Techniguss
i vol, II /2.7/

x %0, H, Adee Bruce, M,8, Pantazopoulos
Experimental Investigation of & Vessel fwsponse in
Waves with Water Trapped on Deok

vol, II /2,.8/

%51. P, S8derberg, S, Grochowalski, I, Rask
Capsizing Model Tests with Stern Trawler
vol, IT edd. 1 /2.9/

- Session 11 -~ Stabillity iu Operation

Chairman: Prof,. A, Cardo

52, A, Schafarnaker,cn. Pance
An Overwiev of the Influence of Stability Criterias
on TLP Design vol, II add, 1 /6.7/

53. F.L, Feeder

Improvement of Grain Loading Capacity for Dry Car-
g0 Ship vol, IX /k,31/
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35.

57

5. Kastner
Operational Stability of Ships and Safe Transport

of Cargo vol. I /%.1/

B, 4. Duble, T, Nedrelid
Oporational Manuvals for Improved Safety in a Sea=
way vol, I /5.2/

M, Gerigk
The Humap Feotor BEffect on the Safety of Ship Staw-
bility at Sea vol, IXI /5.3/

J, Stasisk

Lashing of Ship Cargo as an Essential Faotor De-
tecmining Stability Safety and Eoonemiou of Vesw
sels voel, II /8.4

- Sassjion {2 - Othexr Problems

58

59,

61,

62.

Suisss

Chairmen: My A, Vermeer

¥, Hogben, J.4.B,Wills
Enviroumental Data for High Risk Arsas Relating to
Ship Stability vol, I /7.2/

presented by Dr A, Morrall

B, Hyrhaug, S.P, Kjeldsen
On the Ocourence of Steep Asymmetric Wave in Deep
Water vole I /7,17

B, A, Dahle, G, Nisja
Inproved Safety by Application of Subdivision of
Mpane of PFlotation for swall Vessels

. © wol, II /7.3/

o, Siguxdseun, S, Rusas
Subdivision Standard for Dry Cargo Ships Based on
the Probabilistic Concept of Survival

vol, II add, t /7.7/

¥y Toras, K, Hinoharsa
On a Mioroe Computer Based Passive Controled Anti-
#oll Tank System ./System Simulation and Full Scale
Messuremsnts/ vol, II /7.4/

presented by Prof, 8§, Motora,
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THE CLOSING SPEACH

by: ?rof. L, Kobylishski

] (

Ladies and Gentelwmen,

The (onference STAD *'86 is approaching the end. N

-~

| Perhaps it is not the place to¢' sum. up the results and achie-

vements of the Confersnce; This almost certainly will come law
ter, as participants will have enough time to quietly assess all
the papers prosented -and thoughts expressed during the discua«
sions, N \

Therefores I restrict myself to formal results only, To the Con-
ference 72 papers were submitted and majoriiyv «f them were pre~
sented by the anthors or by partioclipante actiug on their behalfl,

99 participants “were present during the Confersncs from 15 counte
riss,

Papers were divided under 7 headings: ~
-~ Theoretical Studies,
- Stability Criteris, - . ,
« Stability and Design, Stability of Special Ship Ty@ea
- Stability of Semi-submersibles, ,
- Experiments with Models, :
~ Stability in Operation, and

- Other problems /mainly demage stability/, .

14

Valusble contributlons were made during the panel discussiouns
and in order they were not forgotiten we kindly request sll cohn
tributors to submit those ogntributionﬁ by December, tst this
vear,

Other contributora are glso lnvited to send theilr comments by
this deadline. All this contributions will be prinied in the
Addendum 2 to vol, II and &iggributed amongst the participants,
All four parts of the prooeedings will be then submitted to the
Subcommittee on Stability, Load Lines and Fishing Vessels Sa-
fely of IMO for information, ALl participants and in particdlar

yembera of the Programme Commitiee are invited te convey their

a
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observations in writting regarding possible organization of
the next conference, Comments will be passed to the members of
Programme Committee. ' , )
Yesterday there was g mesting of the members of the Programme
Conmititees. This mesting proposed that in the future conference .

1

be maintained ns ths open conference and that no separate or-
ganizmation ox permaunent gecretariat is uvecessary, Simply, the
host orgenizaiion of the next conference will create the secre-
teriat ard will undertake the task of preparatory work for the
next\a@ﬁ?@waéce, New Programme Committee will be composed and ’
this Saméittee will help ths organizers to formulate the pro-

gramme: of the eonference.

P >

I already spoke about the next counference, Yesterday, during
tho dinmner I announced that prof, Cassella from the University
of Naples Kindly offeved the next, fourth conf;rence to be held
in Neples. But I would like to ask you 1If this proposal may be
accepted by the Conference. 5o may I ask if anybody has other
proposal? LF no, then by applause we umay unanimously accept

the proposal aand I ﬁili send a letter on behalf of the Confe-

rence rnforming Prof, Cassella about your decission,

VT mist Jvaw your attention to the certain.coincidence, Today
is the torld MHaritime Day declared by IMO under the.heading -
~ Toternational Ceoperailoun for Safety at Sea and Pollution
Prevention, So we have another reason to celebrate - succesful
_olosing of the Conference and the World Maritime Day.

I take that this is c% a good omen for our future work,

Finally I would like to express déep gratitude to the members of
the FPrograwme Commlittee for their effort tdwards the success of
the Conference,all Chairmen for their help to conduct the ses-
sions, for the authors fov their achievements and to all parti-
cipants for their coming and for their patience for all our
faults, I wish sll of You happy‘return journey home. I wish to
thank whole heartedly to all members of the Organizing Committee
gomposed of the staff of our Institute for their tremendous ef-
fort bafore and during the Conference, I want to thank alse to
all those members of staff of the Institute and others who wor=

\

ked behind the Contfsrence but without whose the Conference could

~

not be held,
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Open discussions: The Open Discussions on Wednesday afternocon
Sept., 24, was chaired by:

By A, Morrall

Bedtish Maritime
Technology Ltd

assisted by:

Prof. O, Krappinger ) - Mr T, Nedrelid
 Hamburgische Schiffbau- . MARINTEK A/S
-Versuchsanstalt GmbH - Trondheim, Norway

L]

vAProf. S, Motora

- - Foundation for Shipbuilding
Advancement Tokyo

ifcontribution for Panel Discussion I
. - "RESEAR(H AND DEVELOPHENT NEEDS FGR STABILITY

CRITERIA® = .~ -

by Al Mpérsil'

'Z‘INTRODUCTION ’

'_;In hia introductory address Professo Kuo raised the question
- a8 to whether the number of aetual;eapiizings Justify'ﬁho reo-
wearch, Should, for example, a odat benefit dnaiysis be'carried
out based on the number of lives and vessels 1ost, to Justifty

" the. research?

in my view fhiu is not the best way to proceed, but it has to
be recognised that research is expensive and safety related

reseqrch mugt be cost effective in terms of the benefit it pro-

vidas. What Professor Kuo also ‘said was that the sensible role
for Stab 86 was to provide a key stratagy for taking stability
criteri& into the 21st oantury. One such role could be in the
application of findiuga of research for the benefit of practi-
tjoners. Another important aspeot is to put a time-scale on=~
the application of findings,
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A possible framework for stability research

A number of papers have been written on the philosophical as~
pects of intamct stability criteria and possible sclutions for
the means of achieving the end result. However, the desired
result has so far proved unobtainable and this needs to bhe axa-
mined in the experience of the last 10 years of stability re~
search,

In the author’s opinion, several factors have emerged that have
meant that apart from the IMO Weather Criterion, no new stabi.
lity eriterion has received international support since the ine
troduotion of the IMO oriterion A167 introduced in 1968, Seve-
ral factors have conspired to make progress in this ares par-
tioulary slow, and some of the roasons why new stability ori-
teria have proved elusive are as follows:

1/ The sbsence of an adequate theoretical model to model oapw
size. It should be appreciaied by now that if existing theow
retical models are used it is not possible tc "predict® cap-
size or even estimate the probability of capsize, because
the problem is too poorly defined, )

2/ The extremely complex nature of the problem #md the number
of different modes of ocapsize, i,e, pure loss of stability
end broaching etc, has tended to direct effdrt inte long
term research programmes.

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

M

h/ The ebsence 6f any clear objective as to what end result is
required, i.e., what level and for what applicatien,

Although the problem of inpaet'stability is worthy of research
on several fronts, it has -lacked fgalism and has left the case
for "oapsize" research overstated. For example, if no sdequate
theory exists to prediot capsize, why no simplify the problem
to large amplitude roll motion whithin the limitations of the
theory?

e
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The most important aspect wust be the overall objective; whetw
her to improve the state of knowledge in several areas of in-
terest or to strive for obtaineble results whithin a reasonable

timeseoale,

Resesarch for Stability Criteris

There are several ways that research into stabllity criteria
has been conducted in recent yesrs which are worthy of oconside-
ration and each have thelr own couniribution te make to this

ecomplex subjeoct,

The three main approaches may be desoribed as pragwatis,ad-hoo,
maikly theosretical and model experimuents,

Pragmatic

Stability research in this category includes studiesz prelated to
the problem area of roll stebility and inocludes topies such as
the Rahola«type of atability oriteria vwhere every effort is ma=
de to produce practical and usable oriteria, Although the re-
gults of this approach to stability has provided the most widely
used methods to date, they usuelly have severe limitations such
as smaliness of sample of casualiy date used or in the absence

of externzl foreces ets,
(]

Ad=hoo

In this category stsbiliﬁy Brﬁteria resaarch is often centred
on investigations of a particularly casualty such as the lossa
of & fishing veassel or loss of an ¢il w»ig from which general ine
dications are sought on how stability oriteria might be modified

er improved.

Mainly theoretical

The last tvo Internmational Conferences on stability have seen

2 grest number of papers in this category; thay are usually bae
sed on complex mathematic theories to deseribe roll moiion afig
capsize but rarely conolude with a practical stability criteris
that could bds used by regulastery bodiss,
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Model Experiments:

Model tests have been used extensively world wide to help bwing
an understanding of the physies of the capsizing mechanism. The
most notable examples in this area are the identification of
pure loss of stability and of parametric resonance by Professor
Paulling for example and extemnsive physical modeiling of the
complex and non-linear problem of broaching by Profs, Hotors
and Fujine,

Although much research has combined theory with experimental
messurement, the purely experimental approach is limited by the
‘typo of ship modsl and the range of experiment, In view of this

* situetion, stability assessment could be considered es an as-

pect of seakeeping performance im whioh motion sud acceleration’
limits oould be set for safe operation in & zeaway.

In thie context it is the seskesping qualities of & ship that
are of vital oconcern in assessing adequate levels of imtaed

stability.

The question remains - what ie suffioient stability?

Framework for Stability Criteria Research:

The objectives for stebility research should clearly bas defindd
at the outset and consideration given te the particular arsa of
application and the duration of the research. These aspecis are
as outlined below: ’

f. State abjeotive:
a/ design oriteria
b/ regulatory criteria:

i/ modification of Res. A167
gy,
ii/ new oriteria -

11i/ guidelines
o/ short-term /%5 years/

4/ longeterm /10-20 years/




- 26 -

2. Realistic assessment:

Any new stability coriteria should be based on a realistio
aasessment of what can be achieved and whether it will be
acoepted nationally or internationally,

e/ limited objectiva:

i/ beam mea oriteria
i1/ following sea coriteria .

b/ internationsl/netional scosptability
6/ eredibility: .

i/ based on physics and theory
11/ validated by simulation/full scale trials
iii/ appropriate for different ship types.

Stability Critexie

Stability oriterie im the future ocould be based on the following
oousideracions;
i/ design wave

ii/ operational limits of roll motion

1i1/ probability that maximum roll will not exceed say 40° in
1077 in shert-term sea state

@

iv/ voll angle in a speoified wave steepness has probability
of ooourence of 10" to 10“6.

Degign Chiterie

a8/ bulk mineral cergoes
b/ lashings for ro-rc ships
o/ angle of hesl in turn/orowding of passengers

4’ vperationsl limits of roll motion /angle, vate, etc,/

1
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r Finally, in my opinion, intact stablliity resesrch [~y the fu-
cio ture should have limited objectives and more importantly it is
— be essantial for a eonsolidation of the resesrch on stability thet

has taken place since the first international conferencs on
stability in 1975, This oonsolidation should provide the desi-
h gner and "practitioner® wkth practical means of assessing sta-
| bility in the short-term and for the development of improved
desigu and stability oriteris in the long-terwm.
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Contribution for Panel Discussion I
"RESEARCH AND DEVELOPMENT FOR STABILITY CRITEw
RIA - STABILITY RESEARCH DISCUSSION ON STABI~

LITY CRITERIA®

by T, Nedrelid

MARINTEK A/S
Trondhelm, Norway

STABILITY CRITERIA
SAFETY OF A VESSEL

0% 100%

Tradifional static
criteria gives 100%

safety

Calm water

" Theoretical
stability

Traditional static
criteria gives’
95-99% safety

Intact vessel

Traditional static
criteria still gives
100% safety

Real life } Calm water

Traditional static

Motions in waves
50% criteria does not

give adequate safety

Operatioral aspects

Wrong stability
Wrong manoeuvring
Water 1ngress

Shipping of cargo -

|
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- Ships very seldom capsize as an intacl vessel. Even in waves it
is difficult to capsize an intact vessel. Only in certain
breaking waves or in some following wave situations is an 1intact
vessel likely to capsize.

- The intact vessel situation, and how it responds to waves is
therefore very theoretical when talking about safety.

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

- Future criteria should reflect this, and future research should
be considered around ship motions and how abrupt evenis occur. Ir
this way we define critical physical situations -~ vessel
description, vessel condition, waves - motions, operational
failure.

-

The results of findings from casualty invéstigatiana and research
should then be included in a total stability criteria concept.

A warning should be given to the people invelved su stability
research.

- don't be too academic or theoretical when defining or simplifying
the actual situation that is being considered.

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

Fuprther stability criteria concept should involve a total capsizing
safety, and be built up of;

& operational procedures §
§ and manual taking :
B care of operational
#5 stability, keeping a
o weather-tight vessel,
P emergency procedures,
g etc.

~rtraditionél sféhiii£§ﬁi
criteria and new
findings

£ design and approval
phase

general risk -
analysis of types
of vessels and
operations using
modern techniques
and advanced motion
calculations

Lotaa

®  authorities respbﬁSfbilit§ f




Countribution to the Group Discussion:
"RESEARCH PROGRAMME AIMED AT STABILITY CRITERIA®-

by 0. Krspplager

Institut flr Schiffbau
dey (niversitit Hamburg

At the first and second International Conference om Stability
of Ships and Ocean Vehicles = wealth of valuesble papers was
presented, The same holds true for this, the third Conference,
B £ spite of this fact not much progress has been aohiaved re~
garding an agreement on how ito prescribe safety as&inot oapsi—
zing or how to make stebility rulss. _

1§;=' . What sre the ressons for this frustrating bitﬁgti@n? It appe-
A - ars to me¢ that there are two mein ren;ogq,vhiah.proveut pro-

BLHR83

The first is to ssk for too much: Soientific concepts whioh
are besically sound but which cannot be realized at the time
"beimg are of little use to improve the present situation. Of

c@urgg we should ga oun to. develop these concepta, but these_
. efforts are &n investmeﬂt into the future, They cannot help
to @axva the preblems of ﬁaday, '

~ .. N
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L
9

. The s@aaﬁﬁ roas0n wﬁiﬁh ?ravents progress is to ﬁratend that .
 the problem ocan be solved by metheds whieh are too primitive B o 2

 eand physically umsounsl,

What we mé&ﬁ is an apprcéoh which is somewhere in betweeen the 4;
two extremes Just wentioned, o

i T ... DA
e DO

I do not think it wise at the time being to aim at a senergl

sclution of ths problem of safety against capsizing which holds L)
for all Binds of shipe. In order to make'progress we should try »Q_
to find solutions fer distinot groups of ships., - - 5{
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Therefore in the following I shall resirict mysslf to ships
the type of whioh has been defined yestarday by Mr Hormann
and Mr Vegner, namely container vesssls or Ro-HRo-.vosssle atga,
In order to develop stebllity oriteria for this group of
ships it seems proper to start with the physics of ospsizing.
I shell unot go much into details here,

In principle either experiments or theoretical models can be
used, If sufficisntly developed mathematiocal moedels would be
avallable, the cutoome would be the same from both methods:

We would find for a given ship with a ocerisin draft io a gi-

- ven gseaway that the safety varies with KG oxr with GM, 1t is

poseible to determine & limiting velue GML with which the
ship is Just safe, This can be done for dirffersnt ships, eaoch
on different drafts, For each case we would find a valu; fox
the limiting GM; /Fig., 1./,

But this is not yet the soclutiom of our problem for two ree~
sons?

{« I caunot think of stability regulationes presoribilae model
tosts B2 egquivalent theoretical simulations. For reguls-
tions the outeome of such resesrch haesz to be stipulated in
a simple and practicable menner.

2, 4ll physical investigations do not give any information
which level of safety should be required. Testing ships
/physically or by dimulation/ in the most severs which are
still realistio /although not very likely to coour/ woula
lead to requirements whioh are not reasounably asceptable.

In order to get a practiocally applicable representatiou of the
results of experimental or theoretical iuvestigations we msay
try to find a funotion of ship characteristie.: such that it
assumes the same value for any ship when it hes the limiting
GHL ¢« Such & funotion may be considered as & stability orite~
rium, While there is no strailght forward methed to find such

8 function the usefulness of heuristically found fumstions can
whsdly be checked:
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For different ships the values of GHL vary in a wide range
/Fig. 2. /, If we try e.g. the GZ ™ values whioch ocorrespond
to the GHy - values the variation vould be muoh smaller, but
it would stilil be too big. If we use the product CeGZ . /aa
defined in the paper presented yes terday by Mr Hormann aud
Mr Wagner/ correspouding to the GM; - values we find that 1t
is véry much the same for all the different ships in splte
" of the wide scatter of their partieular GML . Therefore this
pr@dnet can be usad as a oriterion,

What we need next is a ocalibration of this criterion so that
.4t provides & proper standard of safaty. It s not yot pos=
sible to base such a calibration on the probability that a
L _ohiy wiil not capsize during its lifetime. But we cen find -
@” an /implicitly/ accepted standard of -safety by determining
B ths veiues of the eriterien for existing ships which are oon-'
gidered just sufficiently sefe,

- Pinally I would like %o sunnarize the steps whieh I 4{hink are ne-  >f£
cessery in order to end up with a eriterion which ozn be pra- :
etieslly uaed for itability regulations for a partioular group ) 7ﬁ;;

- of ships: g : S

i@ Systematie iuvestigatian of the physios of oapaizing ./ by . L
model tests or theoretical methods validated by tosts/

2s>Rﬁp?asentation ef the results of ‘the aystematio 1nvuat1ga-
‘tion in @ form suifed for stability regulations. The sui- i: L
tability of suoh forme [lox critoria/ has to be proved by e ;
demonstrating thet 1t reflects the bouudary between safe B
and unsafe {sn determined by the syatematio investigation/
for ail shiys of the conaidered group. , : : i

3§ Galibration of the ariterion. An indicatiou oﬂ the presen-

tly accsptad safety loval can be derived by determining
tha values which the cri?erion assumes for axiatin& ohips
are comsidered 3ust suffioiently safe. '
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Comments to th@ "FLOATATION INSTEAD OF STATICAL STABILITY,

PROPGSAL OF CHANGES IN BASIC DEFINITION® i

| !

by J. Widniewski - presented on discussion session Q

by the Author ‘ : - Tl

Jo ¥Widuniewaki . : - . ) j;
Ship Resenveh Institute : : . et
Pechnicasl University of : jﬁ
Gdatisk .

- Me Chairman, Gentelmen, ‘ ‘ S | '..w[,

. You kunow the main. idea of my propossal from the title of my pa- A L
per. L wauld like te give you unew short comments, explaining . qu
this id@a a&d its supporting arguuonts. . - ' 7 li

- S - o 5 ;
- ‘&@t us start from the definition of floatetion, I hope every=- tez
- body will agree that this is the ability of ship to float imn S |
" the p@@iti@% of stabie equilibrium under the aotion of graviw | .-tJ;

- ty and buoyanoy foreces. If aomehody cen not aeeopt thi- dofi-_y
fgffEVnitian yi@aae aorreot mea_,‘ ' : S C

T S T
f< ;3ﬁ5,‘
ok N

';fz ﬁbw as a.é@ﬁa%quaﬁoe let us deduce the conditions of flégtan_" | ‘_at{
"}itien which must be fulfilled within the framework 6f~thidluo-'- N .”?éo[‘
s ‘oeyt@d_ﬁéfiuition. ¥e may use for thie purpose the commonly . "?M? ]
... accepted law of wechanios that associates the winimum poten- =~ . .4 :'1'
ti&l energy of an eb ject with the state of stable oquilibrium. ' 0 Fite

: be -

> I have Just ﬁﬁne this in wmy paper, simplyfying the daduotion. ' '6:{;
S « have considered séparatalr the changes of position coordi- .Sée;
uates of the ship in water, treating them as displacements - I re{j
with tne degres of fyreedom, There are two roacona,for doing , This
this: firetly, to be in accordancs with olassioal simplifi- i tom
vations, common in naval architecture, and secondly, because dSiL;

. the general sclution in veotor notation is not easy, I have - : tion
uever found it published anywhere. ' : | - {  som

~ The deducted conditions of ocourse are known, but here all of




1
":
i
|

- #bie ohenges are possible and advisable,

them are connected with one notion, The ship in ordsyx to be
floating et rest must have both forces squal and colinear,

aéd the area of equilibrium waterplane and the smallest meta-
centric hight must be positivesu

Then we have conditions of floatation and the set of PArams
ters coonecoted with them, In my paper /including the appendix/

examples are given of the range.of practical problems  whioh

are to be solved when examining ship floatation. Floatation is
to be understood in aoccordance with the proposed definition,

‘This range of problems is large, It inoludes practioally the
. whole of ship hydrostatiocs,

«

"And now to the subject of stability. Its definition may be
‘quoted from contemporary approaches in mechanics as: the abiw
'_lity to retain an acceptable magnitude and character of rese
'pqnse under existations of predetermined magnitude and ocharacs
. ter, This definition involves both the statiocal and dynamioal
_stability of the ship., But there are practically no other sta-
'-tieél,exitétions on a ship, other than changes in megnitude
'?and position of her gravity force /changed with zeroc velooi=
lyty/;-And‘thése prabiama are iunvolved iw our defiunitiocn of flo-
ffdtétion. Hanoe tho title of my paper. : '

 “Somebody may ask me what all this is for?
ny raspouao would be:

'Firstly ~ to be in aeaordanoo with. general mechanios, one musg

be preciae when talkinc about equilibrium of a system of for-
068, ‘ )
Secondly = to olean the platform of understanding in stahility
4search,

Thirdly ~ to rationalise the use of computers. In wy paper
tégether with problems concerning floatation I have briefly
ﬁﬁ&ﬂ?&peﬂ the state of the art of their solution, These solu-
tdona mre included in contemporary software. In my opinion

#d forthly - the personal reason - I see as a tédacher some
§46Boe in this proposal, and I like its reeults.

That 1is 811 I would like to present,
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Open discussions: In the Opéu Rigoussions period on Thursday

af ternoon Sept,, 25, chaired by Mr Cleary
asaisted By Dr Dudzisk and Mr Vermesr, the
sub jeet was DESIGN AND REGULATIONS

Hr A. Cleary

V.5, Comsast Guard
Washington
UsA :

Dr J, Dudziak

* CTO-0HO

Gdarisk, Poland

M H, VQrmear

Directorate General of Shipping
- and Maritime Affairs
fNetherlauds

- Mr Cleary presented thoughts on the practioa; reasons for zétie
,hility raseareh and the r@sulatory review'eyalag

":Hs also preaented a figure aomparing the smounted of total sa-
‘fety in design of very largo ships versus very small &hips im

a full ocean storm. It wan suggosted that tétal saf@ty is ceme
posad of design safety, operator safaty and always th@r@ is 80=

‘me safaty 1eft to chauce. Absolute safety iﬁ usvaé'passible in

ndvanee. In the amaller ahip which is wmore affaeted by kargaaﬂ
nnaways in e major storns, it waa regognized thet & Jlargeyr per-

_nontase of aafaty must bn 1eft to eha operat@r or reguired of

the operavor."

He folt the most diffioult area in epplication of regulatory

2ﬁﬁlndarda copurs whag it is realized that thexre is not suffie
fﬁiuﬂt information to deoide immediutaly whether an existina
Aetandard is adequate or not. The many maritims natimns of thg
.‘f”urid ought to be aotive in researoh baoause the exiating stae
" Bllity standards heve not been well defiusa as to limits of




‘.'Tnﬁ yoluntary speskers at thiq seasion were Mr Zychski of the

appliceabilidty.

Dy Dudzisi emphasized that the form of each stability crite-
iz 18 not sessssarily the most lwmportant problem before us,
Rathewy, stitsption should bs paid to which items of stability
svaiustisn gshould be included in the evaluation.

He peconmsnded that the oriterion cmn be effective if it sucw

coadad in proventing a sudden capsize, He also mentioned weight

3 mnd gyradius ohanges which should be kept below a 10%
Finally he recommsnded stability evaluations of ships.
cross surves on waves and in various spaways,

Dr Vermesr pompleted the comments from the panel by emphasiw
ming thet stebility oriterim ocught to bs ocoupled with consi-
-deration of the Type of Ship Hull; that operational limits may
be uscesaary For new ship types such as offshoie Crane vessels

Cend gubmersible %@@séls; and fiﬁaliy that on-board Computers
for mﬁimﬁai&iﬁg.wn?r@ﬁt stability information should be exawi-
med and ntilized uéing new high speed eleotronice wemory capa-
pilities, . 7 | ‘ ‘ '

Gdynia Shipyard, Professor Kholodilin of Leningrad Shipbuild- = 4
. dng Institute, Profsssor S, Kestner of Bremen University. L ;fjg
Dr Dahle of Det Norske Veritas and Professor Kobylihski, A

My zyﬁﬁﬁki spoke parﬁinélarly of the need for subdivision flo- T
oding protections in dry cargo ships, He'poiﬁted out the error -
commi tted by designers who caloulate damage stability only to .

. the margin lins because interpational rules do not necessari-
iy requive the desiguner to view all the aspects of design we- ' |
aknsss, This ervor he referred to as "margin line siokness®, '

Professor Kholodilin spoke of the need to utilize the probabi
iity approsch to stability accidents snd the need to solve the
dynasmics of sgeaway motion in aa accurate representation of the
aotusl ship motions, § ' |
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Professor Xastner recalled Professor Krappinger s comment that
stability criteria should be simple in applicstion, He e ted
that ship Masters are eager to obtain informastiown from ship
researchers, that Masters can effeotively increase
level, if they know what to do,
of oconcern the

the safety
He also mentionad as an item

relatively new development of carge related oz~
sualties, whether from inadequate

lashings or stowage, or from
extreme ship motions.
Dr Dahle supported Dr Dudziek’s comments on proper design o5«

Peoclally with regard to large ships and that a»

sudden capsize
‘13 not

acceptable and should cause administrations to develop

more conservative oriteria, He noted shat speed is an ignosred

but important faotor in most stabllity orxiteris, Finally be
AN

spoken of the use of warnings to MASTERE as often not gensrale
ly applicable to all situations,

Professor Kobylitski reminded the delegates that there is wueh

more to the selection of design standards than @ hydrodyuamic

examination, Criteris wust inolude the broader
a@s Environment, Construction features and sk
tion, He recalled that 70% of ali casualties havs an elsment

of human error as paxrt of the cause or as the resson why a
skl aacident became a ma jor disater,

preblggs suoh
ills, and Operge

X

G b T i
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tion for Panel Discussion LX:

60&%?&2&
¥ RELATIONSHID BEITWEEN STABILITY REQUIREMEKTS

AND DESIGN®

by S. hasiner
Bremen Polytechnioc

in my view, three basic problems.

Pirat on deriving practioal stebility eriteria now:

Definiag and culibrating & measure from compgrison with a set
of szperiments, 88 Prof. Erapplnger pointed out yesterxrday, is
certainly the most practical way. It is important to agree in-
terneationally oun some formulation of that measurs to allow for

scund oriteris and regulations on gtability.

1 am guoiong to deal with,

we pursued basically the sam® BPPLO=
We had evaluated free water
d the results with

Hore than 20 years &80,
sch in Wendal’ s group in Hamburg.
model Lests and capaizing yruns and oompare
simple wave crest and through oanleculations as & practical pro-

cedurs ., Lthen, & moment balancing method for regulations Wwas

developed, whioch included the wave orest reduction,

new oriterioca devised by Dr Blume bae

A main differsunce of the
izing ipn ire

sed on HEVA tests is to relate sxperiments on ©8ps3
regular 5088 with the, etill waterx righting arm solely, and to

derive a formula - hie C-fact®
apply.
any of those measures are Just

bassd on the need to cover a very oom
hip in @& moast simple way.

ria of thig kind to be a suitable replace=

quite ficticlous inuna wWay.

plex and ecomplioated be-

haviour of the s

We may call orite
ment Ffor the real thing,

which has been ploarly ref-
the Panel discussion,
tebility oriterim as

This leads me to wy seocond point,
iscted in Mr Nedrelid s vemarks in
Shivp masters tend to apply regulatory s

¢ = to make things even easier to

comparative simplified measures,
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some measure and guidance how to operate & ship., However, any
eriterion of the above kind does not show the spesoific evenis
covered, Thus, there is & need to develop information to the
mester on his ship behaviour in severe environmant,

What heppens, if a ship in the future oapsizes after fulfil.
ling the newest develop international oritericn, due t¢ impro-
per operation? There is always some probability for ocapsizing
left, and it 1e up to the operator of the ship to operate sa-
fely. Naval architecture is now at a stage, where we kaow e«
pnough on motion behaviour, and we must convey our kunowledge

in an efficient and simplified way.

‘
@

Finaelly, do not let us forget on the dengers frox the feed~
back of the cargo, &8s cargo oconstitutes the moet part of the
tsral ship mezs, This relates with guestiouns «f lashing and
securing of osmrgo in order to prevent shifting., Shifting of
cargo has been the cause of many recent capsizes and ship les-
8Os,
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for Panel Discussion TI:
*RELATIONSHIP BETWEEN STABILITY
AND DESIGN®

Conteribution

[ 4

REQUIREMENTS

by J, Stasink

Ship Research institute
Technioal University of
Gdatisk

talk stability oriteria we are nearly al=

. WEYS ﬁhinking about the ship safety aguinat éapsizing.

fWheaavar we ‘about
‘However these two problems are not identity as have been re-

 merked today both by Prof, Kastner and Mr Nedrelid., For this

' reason the stability oriteria themselves, even if the best,

lﬁare never univoocally of the solution of the safety preblem be«

au&as ; '
thay do not comply with struocture and operatian of the
wao~ship-enviroument system,

they are solutions of long-term prediotiou Qharaoter
prescinding from the constantly ohanging conditions of
"~ the ohip 8 exploitation,

they do not take into eousid@rntiou . such .
- ne as flooding and shift of cargo for exanpla,

they do nmot take into oonsideratioa the economioal as-
pects of shipping,

phenome-

they ignore the subjeotive role of a man as the opera-
tor of the system.

In my opinion the real problem of safety against capsizing 1

& _system subject, a oyboruetic one and such also should be its

,aélutions. .
'A ggod meanaure of the safety is @ space of conditionm in which
this safety have been kept /see Fig,1/. -

A magnitude of space conditions of potential ship’s shfety
/P,5,/ is specified by the inherent ship’s stability omly, . .
whereas the real safety /R.S.,/ conditions resulted from inhow~

rent stability as well as from the operationsl daeisiona of
ship‘s master,




From this appears that R,S, may be greater thah space of P.S,
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- ] conditions
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— . ey S
L‘ﬂ of th., i; .
] Fig.t. The condftfons
rracter e ‘
i jons of ; spaces of safety
-Phenome~
, The proper decisioms and the reasonsble ocontrol o azafety are
ical as- sonditioned by thesquality and quantity of some afgmopriste in-
B formation about thé ship’s roll properties in the wave condiw
| » opera- tious e .
e i
| zing 1s g Vith regards far above is propoeed as followr
ld b . . . .
r"‘q""‘g‘-j‘&"'» = an identifieation of the ship s safety agatust oapsi-
, zing problem with the rold motion stabllity and
in which « & new formela- of a manual titled:
l *Information Regarding the Ship’s Stabil%éy and Safety
- for the Master",
Ifety 3
Taly, o iu this way, a lot of diffioculties that the ideniification of
Sm inhe- B msthematiocal safety faces can be svoided, . -
s of n pemticular, there is no need for a model -ofimaw But, at the
L #piom time, his role in safety comtrolliing is properly shown,
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okl o it sl e,

veagtmen 5, & 6o ;s dinle dae s non=linesr sheracterdstios

@f @ Luim e peepuran work must take them inte asoount,

®
Srvole - v e val programsir fa being worked at the 8hip Reseaveh
the way of a svstemstde umerieal srpeviment for
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Contribution for Panel Disocussion II:
"RELATIONSHIP BETWEEN STABILITY REQUIREMENTS,
DESIGN AND OPERATION®

by J. Dudziak

CTO0=0HO
Gdafrisk, Poland

{1 Iniroduction

The doesign of ships and other floating strmuctures is undoe
wbtly a more complicated procedure than of e&ny other similar
structures, This, what comnstitutos the greatest difference be=
tween ships and other designs, is the fact, that the loads afw
fecting her safety are funotions of the shiy bechaviour herself,

2e Stability eriteria

A ship should be "sufficiently safe" against capsizing. To
design such a ship the designer needs some stabiliiy criteria.
The form of the criteria is not very important, However, it is
important that they should take into account all ships parame-
ters which realy affect her safety against capsizing.

So, this may be the set of critical values defining the lowesti
acceptable righting amms curve, as for example in.the statis-
tical oriteria recommended by IMO in Resolution A4,167. But it
may be a statment like this one: "4 model ship in sach prew ?
summed load condition should not capsize when operates in a
model basim in quartering two dimensional /long orested/ irre-
gular sea corresponding to the ITTC standard sea spectrum with
significant wave hight equal to'9 m and mean zZero-orcssing wae
ve period equal to 10 s, in-full speed, during a time of 12
hours /in ship scale/®. The figures in the last statement of
course are not important/,

let us assume that the oriteria are for the disposal of the ~
designer,




- L6 -

- Of eourse it would be more convenient for the designer to have
[1as simply oriteria as possible, but this does not matter at

Call,

fﬁfﬁ; Design procedure

. . The design ia a process of situation, In each situation sta-
_ ?ge the stabllity criteria affeot the design variables. In an
:t?early stage of design they will be probably the main dimension
" 'of the ship, in the further stages the shape of the hull, the

structures and so on.
Bdt'iﬁdependently of the details of the design procedure,'in
this procedure there always occur some routlne calculatlons

2such as.“.

' f;w mass and mass dlstrlbutxon,

"5fim rightlug arms or rightzng moment curves /for 1ntact ‘sta=
blthy/.i_ : .

idition@.;;iw;-r~

fsomet;me, additional’ caloulations are fédneerning,; the sta=

tie! behaviour of the damaged ‘ship. - B |

;The exactness of their results depends of the exactness of in-

put data and of  the approx:mations in methods of calculation,

I am affraid our knowledge about this matter is still unsuffi—

_cient. . , _

:Beside there are some uncertainties concerning the method of ;

ealoulations. How to calculate the oross curves in still wa=

_fxter. with trim fixed or trim free? Should we taken into ac-

: fcount in this calculations the volumnes of superstructure and
‘déck house olosed in a paper way? In my. opinion the last ope- -
ration is very important, The IMO recommendations as well as .
some national rules concerning that matter say, that enclosed

superstﬁaotures and deckhouses on the freeboard deck complyd

7 distribution of the mass, the location and dimensions of super=

;The two 1atest 1tems are calculated for different loading oon—
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| " ing with some othefé Regulations maz'be taken initoc accoount,
 It means, that this is optional and depends only upor the de-
fsiguer,
 As @ rssult of this. the righting arms curve, which is ths ba-
ais to mssess the otability of a ship and a measure of her sa-
vfaty in a range of large heeling angles is determined only.
“V-;from down i.,e. one can be. sure only that the righting arms are
'flnot smaller than indioated In a uormal operating mode this is
ffprobably not very important.‘But thia becomes very important _
 ”ﬁfin ‘case of oasualty.ig_[ - e
f-?Ths ahip should be 80 design that if she must capsize, she ou-
'fﬁffght never capsize suddenly.~_f' ‘

 7fAnother donbte ooncorn the calculationa of the ordinate of the

;maas as well as the mass of the ahip ditself,
It 1s known, that especially for f small ships, the mass snd
fits ordinate growa with the age of the ship. .

the following table some examples ef the Polish ships are

Tﬂbl@ fse

Tﬁefﬁdssigndfﬁhglﬁﬁ-féiuégfg: the ship empty, squipped

-Ordinate of the centre

Tybe of ship = Age of ship Mass

s R . “yetrs . - t of mases m
Pishoeutter o ok 293
',,'“ _" ' - '3‘18;'f.~," 115 2,82
- 45 1372,2 6,14

'th should tnie this fé6€-into account? The designer of the
ship,her owner or ‘those who oreates the stability criteria?

@

Today the  possibilities: to - imclude into the design pro=

cedure some non~routine calculations, oonoeruing'the behaviow




ar of & shilo 1n vought sea, One of the most interesting phe-
momanrs Ls Lno altering the ships stability by waves, So, there

iz 2 nevd to calodete the cross curves in wave .. But yes-
werday ¢ wac sbown in the paper by Dr Nedrelid that the re~
svits of such caleulations ocarried out for the same ship differed
gericuvsly, That wosuns we can not'yet caleulete the righting

arm ourve in s waye orest with sufficient acouraoy.

Regardang Lhes caleoulations of the escillatory ship motion -
in rough =es a3 5 part of the design procedure there 1is still
a isch of statistlical data concerning the sea itself, Even

. the six-psrameter sea speotrum assuming long-¢rested sea may

be ausulfficient to assess the ship behaviour in a real rough
aes. According to Polish experience the most danger sea
condition whlek leads often to the deamage of the ship and care
go, especlally in the ocase of modern ship-types such as

Te -0 Bad son-ro, is the oross sea, This names the situation
when the {rosh, stormy waves are coming from one direction
and ot the same time swell is cowming ~ from wanother. one,.

As far 28 I huoov our knowledge concerning the coross sea is tra-~
ther emeil,

Today the desigping provess inoludeas the prediction of the
geapgoing qualities of a ship by meeans of' ocaloulations or
model teaty, Hesylts of suoch prediotion can be a basis to
gnlarge the Information for'the master ocontaining wonly the
informatior poout the thp stability, but also information
about her behaviour in bad weather condition, Changing the
heading and rsducing the gpeed in a proper time a ship oan
avoid the dansercus situation for the cargo or feor herself.
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Contribution for Panel Disocussion II:
*RELATIONSHIP BETWEEN STABILITY REQUIREMENTS
DESIGN AND OPERATION®

by ¥, Abicht

Institut féxr Schiffbau
der Universitdt Hamburg

I think when we discuss future intact stability requirements
for cargo ships, we should know whether for these ships in

future also damage stability requirements mifst be applied.

If this is so, intact stabllity requirements for normal ships
may be less complex, because damage stability requirements
will contribute to more safety also in the intact coundition,
The remain reason for this is that in practice - different to
what we have seen in capsizing tests and different to what we

.normally assume in rolling calculations - capsizing is mostly

combined with flooding,

In many cases ~ this applies especially to small cargo vese
sels - capsizing occured after the ship got a list, In this
condition, water may flow through openings into = space /for
instance into a cargo hold/ and will make the ship sink, How-
ever, she would have a chance to survive, if she had to ful~
fil demage stability requirements.




Contribution for Panel DRiscussion II:

"RELATIONSHIP BETWEEN STABILITY REQUIREHE&@B
DESIGN AND OPERATION®

By A.N, Kholodilin

lLeningrad Shipbuilding
Institute
Leningrad, USSR

I would like to make four remarks,

1. It is diffiocult to use probability factor as & stability
the probablility

oriterion for ship capsizing. For example,

)
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of 1/196 one could zay as = very small, But on the other
hand, say for the ship with the period of ocscillations 10
seconds, in the hour it goes to 360 oscillations, a day -
abaout 8,000, a month -~ about 250.000 which gives 1.000,000
oscillations in rough sea during four mounths only. This
works as & fatligue phenomenon,

For my opinion it is better to use the dynemie region where
& zhip 'sould capsize as the characteristic for & determina~
tion the effect on the safety of ship stabllity at see.

2. Prof. §,N, Blagoveschensky has pripnged & good system of

Buler’s sngles in his very well kaown book published in En-
glish in USA in 1954, For rolling equation he proposed to
use ¥ as well as ¢ /see Fig., 1/. This gave a possibili-
éy to snalyse a nonlinesr réelling eguation in armore ocon-
venient form /see Fig. 2/ using the relative amngle W .

3. In the rough sea the actiou of waves and wind are the szame

for a big ship as well as for a smsll one, But & small ship

has ., less ,. resistance than & big one, This means that
for a small ship the dangerous situation could arise more
often, This is why we should study more carefully ths pro-

blems of seakgeping for small ships,

-

L, The .different antirolling systems have an influence on chs.

racteristic of the ship’s stability. It will be usefull to
study these phenomena, . . N N :
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» EXPERIMENTAL STUDY ON PURE LOSS OF STABILITY :
IN REGULAR AND IRREGULAR FOLLOWING SEAS® 1

A

a paper presented by N, Umeda; Y. Yamakoshi

Discusaions on:

»

by 0. XKrappinger

Hamburgisohe Schiffbau-
Versuchsanstalt GmbH
Hamburg
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The paper presents a nice exercise of determining the GZ.
variation in regular and irregular waves, F?om the mathemati-
cal point of view interesting results regarding the probabi.
iity of oapsizing have been derived, But it seems to me that
the .mathematical treatment of the problem is not é&n proper
proportion to the used physical frame: The GZ~variation isa
Just one influence on the phenomenon of capsizing and even
the most sophisticated stochastic consideration cannot com-
pensate the faot that all other physiocal effects are neglec~
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I agree that sometimes a cérrelation ocan be obtainsd between ,
a simplified approach and reality, It was this hopp which en- W:
couraged me to write the paper [6] montioned by the authors,

But in the meantime I got severe doubts that approacho- of I
this kind ecan solve the capsizing problem.

I fully concur with the aithors when they state at the end of 1A

Section 5 that they cannot conclude that their method can be
used for a practical purpose, Nevertheless I enjoyed reading

the paper,

HZ P, Blume

Hamburg Ship Model Basin
Hamburg, FRG

At first I would like to have further explainations to yous
experimental techmnique, The heeled model becomes unsymmetri-
oal, At captive tests with speed in general a lateral force
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wiil be included which oan contribute toe the measured righiing
moment with an unkoown lever, How did you take casre for this
effect? Did you measure that lateral forces?

The deocrease of the first order roghting leaver amplitude with
inoreasing speed is not surprising. The same trend casn be oOb~
tained also at simple hydrostatioc calculations if ths profil
of the wave system produced by the ship is superposed on the
external wave, An example can be found in my STAB 82 - papwr,

Beside These remarks I want to encourage the authora to pre-
rare results /in terms of their probability of capsizing/ for
different hull forms and compare these results with the ex-
perience got from experiments with free rununing models. Only
if this simplified method neglecting important degrees of fre=
edom « mainly surge and broaching - producss the some order =s
found from experience it will be of practicel value, Then sush

g8 criterium ocould be used as an intsxpolator over tha =apze of
the investigated hull forms.

by W.A. Cleary

U.S, Comst Guard
Washington, USA

I have several questions:

1/ ~Section 3 ~ Your experiment first assumsd the disturbance
of the water by the ship model tc be negligible and then

oonecluded that the disturbance must be taken inte acscount.
How best to do thias?

2/ -Section 2 - To reach a sufficient mumber of cycles, mule
tiple but independent, tests were used, Is the mathematical

principle ‘still valid., If not perhaps open water tests are
necessary.,

3/ -Section 4,2 - What does "non-memory® mean?




4/ _Section 4.5 - Is it possible to use your stability varia-
tion to derive stability velocity and acceleration?

5/ =Section 4.6 - The increase in probability of capsizing
with Froude number seems extreme and not ocovering the nor-
mal range of Fn, What does this mean?

by E.A., Dahle

Det Norske Veritas
Hgvik, Norway

1/ Could you please explain why the siguifibant wave height of
only 6,55 cm was chosen, when the length of the model was

2.52 m?
Were also other significant wave height used?

2/ The ship used in the experiments has & step-like shape clo-
se to the deck, Is it possible that dynamio effects due to
submergence of this part can explain the discrepancy beét-
ween ocomputed and experimental values for Fn > 07

3/ In the Fig. 12, the threshold value of L. = O,% sec, is cho-
sen, Could you give the reasone for this ochoice?

by D. Vassalos

University of Strathoclyde’
Dept., of Ship and Marine Technology

1/ I what way does GM represent a measure of stability in your
graphs Fig, 3 to Fig, 77

2/ What does GZw represent?

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

i
4/ How is t. arrived at? Im not this affected by speed? ~
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by S, Kagtner

Hochsohule Bremen
Bremen, FRG

1/ Becaues of the nonlinearities involved, certainly the senw
way energy ls important, Did you test juast with one single
wave spectrum? What was the largest wave stespness of the
waves generated?

2/ Why did you restrict your studies to 10 degrees of heel?
Stability with respect to capsizing is important at larger
heel, and generally at least 30 degrees of heel have been
oconsidered a good value for comparison,

3/ What was the initiel metacentriec height of the ship model?
Have you tested just one single vaiue GM/B?

Author ‘s reply to:

Prof. Krappinger

t/ The authors treated the capsizing induoted by only one fac-
tor, that is, pure loss of stability in following sea., Of
course, another phenomena are also very important,

2/ The authors think'that'wb must oarry out model experiments
in various sea states and various ship conditions, Thaese
results will make our doubts clear.

Prof, Kastner

1/ Experiments in following sea is very patient work Because,
they need multiple runs to observe the suffiocient number
of eyoles, Therefore, I only carried out experiments im one
short-term random sea which is desoribed by ome single whve
spectrum, The formula of the speotrum is given as follows:
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s =aw exp (-B/w!)
-l

2 -l
where A = 173 H Vs T' B = 691 T1

|
!
2/ We may obsexrve the shipping water with a model ship heeled [?
of large angle., Therefore, the phenomena are more compli- i
cated, Thus we used a model ship heeled of 10 degrees in the
first stage., In the next stage the authors have a plan to
oarry out model experiments with a model heeled of large an-

&le which the discusser said.

‘Thus contribution to atability by gravity-is a oconstant va-
lue and independent of waves, The results in Figs, 3-10
does not depend on the initial metacentric height GMO of & 3
model, apart from coupling effeots to heave and pitoh, As
the results in Figs. 11=-12 we oan goet values of a model

ship with any GM values,

!
3/ This model (GM_/B = 0.157 ) was fixed with regard to roll, : :{
i
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1/ The‘authors define the righting moment to be all the hydro- B
statice and hydrodynamic moment acting upon the hull about

the ocenter of gravity, according to Prof, Nomota /ref, this I
answer to Dr Odabashi’s disocussion at STAB’ 82/, We can ELg
get values of moment acting upon the hull of any other ver- )
tical position, bedause we measured not only righting mo- '12

3

ment but also the lateral foree.

2/ Dr Blume treated thg additional stability increase compo-
nent Sy wave generated by a ship in still water /STAB '82/,
This component is not time varying components, On the Other
hand we observed that the amﬁlituad of time varying compo-
nents decreased with the- increasing Froude number, Thus the
component which the discusser said is quite different from
these components,
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1/

2/

3/
4/
5/

In ocur csaloulation the authors used the assumption that dis-
turbsnce by a ship is negligible, However, our experimental
results show that such assumption is mot always scoepted.

¥e can get stochastioc values by ensemble averages of many
samples of random procvess., Therefore, we can get stochastic
values of ship stability from multiple tests in irregulaxr
waves which have common stoochastic properties,

*Non-memory" means non-frequency dependence.

3

Yes, it is poassible,

The authors expeet that the probability of capsizing induew
ced by the pure loss of stability has the maximum value for
Ok, However, our computational and experimental methods Lo-
come difficult for Fn = 0.4 where a encountexr period bsoc=
mes infinity, Moreover, we think that another instability
like broaching<to is more important than the pure loss sta-
bility in the condition where Froude number is larger than
0.k,

Prof, Dahle

1/

2/

3/

@

Our used wave is relatively moderate. In such modernte ssa
state heaving and plitching motions are regavrded as linear
phenomena, However, stability variations are completely mnone-
linear, This fact is still important in order to disocuss
ship motions in more severe sea state. Furthermore, we plen
to carry out experiments in more severe sea state now,

Now I am studying about stability variation in regular wave
from hydrodynamic point'of view, Your comment may be effec~
tive for me,

T, chosen in Fig., 12 is only one example. (., must be oclo-
sely related to the dynamic properties of ship, It depends
on many factors, namely, the roll dampdng, period, imertis,
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environment and so on, We cannot predict TQ by pure theory
presented by now. However, Dr Helas proposed one idea from
practical point of view at STAB 82,

Dy Vassalos

o HEI AN e SI8 U WD S S W

1/ GM in Figs, 3-7 is derived from GZ at fixed heel angle of

10 degrees, Because, we confirmed that GZ in waves is pro- -

portional to such a small heel angle, The results were ex-
panded in Fourier series. We exoluded the GM in still water
from the steady ocomponent in Fig. 7.

-

2/ GZ' represents the values of righting arm except for GZ in
still water,

3/ If we propose stability oriteria by Grim’s effective wave
ooncept, we must use some correction faoctors from many ob-
served results, Dr Helas [8] pioponod one example,

L/ You would be suggested to refer to an answer to Prof, Dah-
le’s disoussion No 3,
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Discussion on:

®» AN EXPERIMENTAL TECHNIQUE FOR INVESTIGATIORN
INTO PHYSICS OF SHIP CAPSTZING®

a paper preseuced by §., Groohowalskij
P, S&8derberg

EX P, Blume

Hamburg Ship Model Basin
Hemburg, FRG

At first I weant to ocongratulate the authors 4o their large and
detailed investigation, In my opinion this is ome of the rare
investigations which have the potential to come to more gene-
ral results, I hope we can hear {rom such results on & later
cocasion and I wish the Canadian people good luck at their at-
tempts for analysing the messured data,

Here the authors show curves of forces and moments from partiy
and fully ceptive tests, They show larger differences especis~
13y for the moments around the x-uxis, I want to uunderline,

that these results inocluding dynamic forces cannot be compared
direotly with the righting moments caloulated in the usual hye
drostatio manner on a wave crest or in a trough, bsoause these
results depend strongly from the condition at the tests. 4» I
understand, the authors also varied the drift angle of the ship,
or in other words the mean of the transverse foree,

I expsot & larger influence on the moments here too, can you

confirm this?

i — s W e




Discussion on: "PROBABILITY OF NON~CAPSIZING OF A SHIP
A% A MEASURE OF HER SAFETY"

a paper presented by W, Biocki

BT Bl PR
»
Y

by N. Umeoda

Hationsl Beserrch Institute

of Pisheriss EBngineering X
Tokyo, Jepan

Your prediction method to estimate probability of capsizing
is very execellent one, I have a simple question, —

The woll motion desoribed by equation (3.1) depends on an ini. |
tial woll angle and a »oll angular velocity and phase differen. ,
o6 between wave and roll, Do your results of oritical angular
veloeity depend on the phase difference betwesen wave and roll?

Author’s peply to:

Mr ¥, Umeda

AR 1500 LR SIS LY Sk MG R G OO
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Thark you for your comment, This is true in generalu

The phase angle & between wave exalitation E and ¢( roll)
nas twe parts:

X= (+ Y

where: (}, - phase angle between wave excitation 'E and exolw
tation moment m of a force

™ o= phase angle between exoitation moment m of a fore
ce and roll & . ’

The solution of the differential equation (3.1) depends oun phf=
se angle Y~ only.

in the paper the resonance case was considered /perhaps this
waz not cleary said/, Only this case is really dangerous and
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—; i thie ship cepsizing in beam sea is practically possible anly
: in this oasse,
i
© excitation moment m roll @
- . of a force
L
. wave excitation 13
| :
slzing ]
r phase angle
B
- o= frequency X time
n an ini-
differen-
angular
(;nd roll?
L
i - w
-
L Figure : The phase angles
f
L}(roll) It is assumed that the ship motions Fthe xoll sise/ fra =0 oo
large until the oocourasnce of high wave group., Therefows, L1
L » wuch a case the ship may be treated as linsar objecl. ¥iase an-
gle ¥ has fixed value in the rescnance cass. Ii wmesns JeTFeie

ad exoi But, if the exc¢itation moment m of & force may be axprwsssd By!l
‘Nl L4

!

a fOr" t
. Of :

1ds on phis-

the roll ¢ 1is given by:
=Tk .
¢3¢Am(wfwg‘) = ¢, st

evefore the roll angle ¢ has value & = O snd the roll
siwular velocity 4; has positive value at ths wouent of vo-
sueEnhoe of high group /at the point of time t = GO/,
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The sbove assumptions make possible independence from the pho-
se angle.

By the way, wmy additional ocomputations show that in general
the influence of phase angle on the result is rather small,
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Diseussion on: "THREE DIMENSIONAL NUMERICAL SIMULATION OF
GREEN WATER ON DECK®

a paper presented by J.T. Dillingham;
J. M, Falzarano

by M.S. Pantazopoulos

University of Washington
USA

This paper is dealing with the same theoxretical problem as the
paper "Numerical Caloulation of Forces and Moments dué to Fluid
Motions in Tenks and Damaged Compartments®, by Mr F, Pstey.The
method used for the celoulation of the flusw of the water on
deck is Glimm’s method for the solution of & aystem of Hyoer.
bolie eguations, The authors, however, do nof cowwmont on ‘ns
limitations of the numerical scheme with respsot 1o the couw
servation of mass, Have they realized the difficuliles the wf
gorithm introduces for satisfaction of the conuervatiouw of muas
and therefore, the incorrectness of the solddtions in the pro~

posed foxm?

¥What are thelir comments on the correlaticon of the gsonsavvneion

of mass of the deck water and the automestio satisfaolion o ihe
CFL condition, which prohibitively inoreases the pompuiwy tun:

ning time? ' '

The generalization of the 2«D numerioal scheme te ths 2D woa.
blem has not yet been proved mathematically, but has besn used
intuitively,

It seems that the goneralization of the Glimm’s method to

the three dimensions using. the method of fuustional steps Ly
Yanenko, does not solve the correot 3-D Riemann problem. The
suthors do not commeunt in their paper on the snalytical solu.
tion of the general 3-D Riemann problem. I thiok that additic-
pel sssumptions are needed for the conservaticn of momsntas
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in the x aud v diveotisuns Ia ovde vy apply ocorrectly the mwe-
thod of sporetor spliiibing.

What is the sutbor’'s opledon ou et natbaet

Diseussliuve ont "PUHBRIGAL CL SHLATA OF ORORS abo MUMERTS
POE TO FLOLID D 10-S TN PANRS ANe OAMAGED
COMPARTME TS

o paper: pessanted ey b Taersy

by M.S. Pantazopoulos

With respect to the propossed solutieoun Jovw the low {1ll depth
case, I would like to make tue following commewnuist

The last few years, the Fishinyg Vessel Salety Center st thuw Unle
vorsity of Washington has been interested in the water on deck

problemn and its effce’. on eapsiving of flishing vessels, aund has
gontriputesd & murost of tueorstizal and experimentual stadiesn on

tho vari cus aspeuia ol Lhe oaboci,

1 It seems to mo thatr the randea ﬁp{}ﬁ@.gﬁthﬂd soubiuved with
opsretor splittiug fey the ouns~dimesasional doss not oconserw
ve tho mass of water ou deck, Bspecially, using Diliimgham’s
originel computes nodo ﬂ?j for dhas t-2 cozse, which we have
asxtoended for sutomatic satisfenotion or vhe CFL condition
and fixeo grid, we onpouuatsysesd a problem trylng t6 consexve

the mass of wster on deck.

Trne problem ~onsists of a lacge Tluctuntion in the total
mass of the water on deck /the wprohlen we have solved does

:
not peimit water ko {low inte ana off ithe deck.’, which elthes H

inerenses or decroases, evon though the CFL condition is sa-
tisfied in all the ecells, The problem of the satisfaction of
conservation of mass has been underesiimated, in wmy opinion,
Several vaperas by Chorin [13 s Collela [2] , have argued
that the exnot satisfaction ot ths cornservation of mass 1s
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net essantial to the accuracy of the method becauss the
correctad wave depih and wave spwads have boen ecalfdvrlsted

te some romsonable degree of acourzov,

Parametrlic studies varying the number of cells indlouteu
that the problem of the mass fluctuation may bs reduond s
vhe uumber of cells on the spaoe domain is ivncraased, An e
oreasce in the number of cells though, dsorossea the tire ifire
cremeat to prohibitively small in order to satisfy the (FL
condition, This may cremte a timewise acoocunting problem
with computer resources when it ls compared with other oo~
ventional fiaite-difference methods,

@

For the water on deck problem, I think #bhu. good satisfac-

tion of the problem of conservation of wa .- - £0INE 10 DG

]
A&

duce results more satisfaoctory to the eng:is
Has the author encountered ihis peroblem sind how does hs sele
ve it?

The CFL condition., I call this condition & Iogilcn? 0o .-

tion for every finite difference problsm, or spzae -cont e
um domain, if you like, What it asotually means is thnt the
finite~difference domain of depeundetnce

raast &t iesst ioive

de the ocontinnum domain of dependence, er speoalfisully

-
?

that & "sound" wave cannot travel mors Lhunm ome _ 33 hetag £,

in one btime increment, It iz stated:

. . At = time incyvenan’,
AX = apsocs dnoyasment
£ ) € = wave oslerity
sy 12
x é S max (C + U U = particlie velocity
S = goefficient

Wigton Eg] indicates that the acouracy of the bore or shook
wave ls more aceurately approximasting the exaei solution i
the CFL is barely satisfied /when the equsl -ign cocuvs/,
From my experience, when we use varieble Ot to ensure an
automatic satisfaotion of the CFL, the UFL is stronnly satis~
fied in some cells and barely in others, 4 beave setisfactign
of tho CFL throughout the space domain for the gsame A¢ is

implving vavriavle A%, space increment, whicr may produce
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again a timewise accounting problem with écmpﬁter resSour-

COE,

The discusser at the present time hasg not investigated
tHroughly other possibilities in the CFL condition,

How does the author approsch the problem?

My wext comment is related to the two~.dimensional case of

. the sloshing probleme it has & gualitative nature., In parties

cular, my comment is related to the method of operator split-
ting as applied to the breakdown of the solution of the two

-~ dimensional problems, . v
The discontinuity conditions for the t1-D case are given in

Stoker [ 4] ', When we apply the operator splitting method,

in my opinion, we could look at the possibility of making

 ‘additional assumptions on the transfer of mementum among ~

Cgells and impose additional restrioctions for the discountie

:q-nwigy eogﬁiﬁioné in the numeriocal scheme, Pantazopoulos(fj].

'7LThis will ensure a mesningful qualitative idealization of

5,

‘Did he pefform any exzperiments for larger roll amplitude,

Finally, the flow of water im a damamged compartment is a

‘f3 th@ “5amsﬁfeaking“ or the wave propagation in the 2«D pro-

blem, This also might imﬁrove the acocuracy of the method in

??:th@'émﬂ‘aﬁse, which i not as promisiug.aé is the case of
‘. the t-~D problem,

Thé authmr does nct present any examples where the vessel

starts from an initial keel angle, The results that he preé-
peents iu Figur972 are for & roll awplitude of 2 degrees,

and what is the correlation of theory and experiments [6] ?
I would appreciste the author’s comment on this matter.

-

very interesting and more complex phenomenon, Itthink that
the proposed method treates an oversimplified model of the
flow in aAdamaged compartment and more engineering disoi=

plines should be taken into account, -
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Discussion on: "THE APPLICATION OF SHIP STABILITY CRITERIA
BASED ON ENERGY BALANCE"

a paper presented by C, Kuo; D, Vassalos;
J.,G., Alexander;
D, Barrie

by H.E. Guldhammer

Teehnical University
ef Deunmark

L

During some years the staff of the Department of Ship and Ma-
rine Technology of the University of Strathclyde have presen-
ted what they call the Strathclyde Criteria.

This speckal form of a weather coriteria intends te include tie
mevarying faotors from a ship sailing in a following sea, the-
reby uaing the so-~ocalled "butterfly-diagram¥, which is a graph
of the variatien of the stability lever duiing the combined
roll and advance movement of the ship in a standardized follo-
wing =mea,

S¢ far I have been able to understand the metheod, production
of the butderfly-diagram sassumes the roll movement to be regu-
lar sinusiodal and the advance speed to be constant,

v

Considering the roll movement it seems unlikely that & ship in
& quartering sea would roll in the above-mentioned way, From
the experiments with the "Edith Terkol"” we know that the roll
movements were foroced by the sea. The "ultimate 1/4 period”
lasted much longer than the other 1/4 periods, This observa~
tion regards quartering seas, énd a pure regular following ses
cannot directly induce roll movements, but only through coup-
ling with other movements,

The rolling therefore must origing from influence of other
kind /unateady transverse winds/,

-

tlo
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The speed of advance, however, will most probably not be cong-
tent, It will vary in a way that the time "in the trough% will
be much shoerter tham the time "“"on the crest®,

This is due to the rotation of the water particles in the wa-
ve, whioh is not considered by the proposed ecriteria, But this
means that the situation in many respects will seem as, an may
be treated as statical,

As the situation on the orest is more dangerous than any other
situations, and as this situation may occupy a large part of

time, it must be convenient to ponsider it in the calculations,

The GZ-ocurve with the ship on the wave orest ‘/bogging/ will
most likely not be very different from the lower branch of

the butterfly~diagram, except in the outexrmost parts, It is
therefore proposed to use this GZ-curve in ihe criteria, and
to save the apparently formidable work which the production Bf
the %ecorrect® butterfly-diagram must represent,

Doing so, and keeping the remaining parts of the method mose
or less unchanged, we probably will get more ssvere require~
ments, thus some adjustments in coefficients eto. may be uoce.-
ssary,

By studying all I could find at our department sbout the Strate

helyde Criteris I found Fig, 11 in the article of D, Vassalos
in RINA-W4 /198%/. This Figure compares results from caloulae
tions of the required.GM for MT "Edith Terkol®, I highly wone
dered how the GM_ . ~ocould be so low according to the IMO-weatw
her oriterion., My own oalculation of the required GM accoxrding
to the eriteria give a very much higher value at the capsize

displacement, The curve shown in Fig. 11, however, aimost cor-
responds to the requirements of the IMO.oriteria /A 167/,which

i ilp Kalfilled at the ompeddo.
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A}-'.Bisoussion on: “THE EFFECTS OF DECK WETTING ON THE STABILITY
OF SHIPS IN BEAM SEAS"

A a paper presented by C. Shin, M. Ohkusu

‘ﬂgili Duru, Sﬁéphen Chidozig
. "Ship Research Institute

-’ Teohnical University of .
;x“Gdaﬁsk '}i';:_‘

}The paper is well wnrth many thanka regarding it. eonaidera-
}tion of" the faotors affeoting asseasment of - relative motions
;of a ship in ‘beam seas. My submission is that in oonaidering

‘ ﬁotiona, tha amplitude of pitching motions is of sig~ _
nifioant _mportance due to the relativoly lareo momont of ine-~
rtia af heave-pitoh oouplad ship motiona espeoially for roelati-

(‘)

-9 and ¢P are pitoh and roll motions respeetively, and .

‘ -‘r“a_nd ‘gw are heave and wave amplitudes measured respe-
‘gswgiff@;otively as positive upwards with. respeoct to
v 5Lt the mean vertiocael ¢oordinate of ship origin

. .with respect to ‘an inertial co-ordinate sys~
""‘:tem. SN : s

”Ihqﬁgbéyé‘edﬁation is yet one amongst warious equations on de-
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Discussion on: "SUBDIVISION STANDAND AND DAMAGE STABILITY FOR
DRY CARGO SHIPS BASED ON fHE PROBABILISTIC

CONCEPT OF SURVIVALMY

a paper presented Ly M., Sigurdsen, S. Rusaas

by M. Pawlowski

Ship Reseaxrch Institute .
Technical University of
Gdahisk

I heve two remarks:

1. I do not think it is advisable to use only two intact draw
ughts for carrying out subdivision calculations,all the mo-
re that one of the two draughts corresponds to ballast oone
dition, According to my opinion it would be advisable to use

three draughts for this purpose, In case, however, we use

¢

only two draughts, both of them should correspord to toamding
- gonditions as ballast condition for many dry ocargo ships‘ -
appears to be of a very small probability in comparison to a P

load condition, I am aware that the authors wanted to sime

plify subdivision calculations msking them less time consu-
ming, Still, I think also that the application of such two

draughts is an over~simplifiocation,

2., It is apparent from yoﬁr interesting paper thet the requi-
red subdivision index should be dependent not omnly on ship
size but also on ship typs. The rasulis of your systematioc
calculations do not support the latest IMO view in this re~
gard but they agree with the opinion of Poland expressed in

. IMO document SLF 31/3/7 to employ the following formula for .

R, namely .
e, (
R:-"!- X Ly
Ls+°2f
where 01 and c2 are constants for a given §hip tybe, [
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Author’s reply to:

Dr M, Pawiowski

Thank you very mich for your very relevant remarks,

Regarding the draughts used in the calculation of subdivieion
index, I agree that this may be the weakest point in our imple

mentation of the method, The remson why we chosed this approash,

was that to our knowledge there were very limited statistiocs
for draught distribution aveilable, We therefore found 1t difw
ficult to implement a fully probabilisczic sumocept as far as
distribution of loading conditions was coucerned, and a more
fdeterministice" approach was therefore chosen, If the zoal was
to arrive to the exaot probability of surwival, I agres witin
you that our approach is an over-simplification., ¥e have. ..ow-
ever, taken a more pragmatic attitude, and said that itha mse
thod should give us a comparative measure, in the sense tnst
the probability of survival sheuld be proportisnal with fae
calculated subdivision index. In that respect, we think our in
plementation serves the purpose,

This does not mean, ho?ever, that we should not implemen: o .ge
re correct draught distribution as statisties become avairlihic,
but some benefits should be anticipated befors such = comnpiican
ting faotor should be implemented.

Regarding required subdivision index, I agree that zthe resulis
of our systematic caloulations show a significant differenva

in attained index between ship types, but this, ig wy opinfaen,
does not support the view that the required indsex should be de-
pendent of ship type. It just shows that some types are safer
than others, but the only conclusion I can uraw from this obe
servation, is that the more unsafe ship types szhould bte upgraw=
ded in order to meet a minimum safety standarg,

Heving ssid thet, X wish 20 =08 thei the sim of ouyr SC Class

S




is not mainly'to dehieve e more or less arbitrary "required"”
subdivision 1ndex,”ﬁ&& to offer to the industry a realistic
1method of evaluating the ship s subdivision standard., For exa~
mple, if a watertight bulkhead is required in any case, where
feis the optimum positibn of that bulkhead 'in terms of survival

) capability. This imzttself has great safety implications, To

- give a class notatien, however, we ‘need a certain minimum stan-
_'dard ‘but. it is the £Vailability of a reaaonable implementation
Aof the method, whiehihan be used without extensive. and compli-
ﬁdm1oh oouuts for the induatry.

.'eated ealoulations;

) M; péﬁid*éki.;l.wo ars later :3ﬁ.-¥

——u--—-—--——- -p--- ———-----mvu

_ertical extent oﬂ demage, too meny buoyenoy
: j'the car- deck and the lack. of them above this
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‘Diseussion on: "BSRA TRAHLER SERIES STABILITY IN LGNGITUEIWAL

HAVES'* .

‘& papar presented by ' Campanile, Cassells

'Ez ‘Jo wiéniewski i
. Ship Research’ Institute i; .
Technical Uhmversity- £
thaﬁsk L Ly

o'know, that there are more e~

“It is. very. intereatiug_for}m :

6& for Tbéd Series 60 Ef} .
-o:}proposal how to use the law

fDuring the time of desk calculations the use of this formulea
Qwas rather labourous, but with the advent of computers it has
_advantage over the Fatur’ s proposition. Iin 3T§ one may find

tha example ef applmcation of formula _1“ for. optimisation
Lo tinn of formula izr optinisaticsn

che main ship paremsters ip preliminazy desish.

A i@,

[ —
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Discussion on;,“SOME ASPECTS OF SEAKEEPING FCR SMALL SHIPS®

& paper presented by N.,R, Kholediliug
7 VoK, Trounin;
””QH__B.N. Oushakov

j;_z H. deing
Institut fér Schiffbau
. der Universit#t Hamburg

‘;From captain_s experienoe;and‘model.experiments I got the Lm-
fpressiov that'thewship s ﬁosition without forward speed in be-
'3am seas 1s th afest oondifio‘fwith respee% te capsizing,

' ptio his_fule_for ths osase of small

fbutlfo_inon»breaking waves I do mot
:fsee a difference between 1a» © and small ships vf WAVE DarAmes
47ters and ship details are sceled correspondinglya Thersfore I

" wonder why. you investigated Just the ease ef ﬁeam non=Lreske
"Zing waves.'J'{- RO ' B

ifships in breaking waves,“

;Author s replY t°' fJ”

‘Mr H, deing

T unummmnﬂu.ﬂ-.&

ﬂAs result of the influence of wind.anA waves the ship sxpoots
~,transverse drift. This phenomena;leads to displacing the *trang-
fer function" in the direotion of high frequeneieq and as 8 re=~
_sult the amplitudes of shlp ‘S rolling are inereasinge For smalil
iships this is more dangerouéwfhan foria large one,

'zprd/m;/_es/tsq B .




