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INTRODUCTION 

The very successful series of international conferences on the Stability of Ships and Ocean Vehicles 
has been running since 1975, when Professor Chengi Kuo organized the first conference in 
Glasgow at the University of Strathclyde. Since then, conferences have been held in Japan (1982); 
Poland (1986); Italy (1990); USA (1994); Bulgaria (1997), Australia (2000), Spain, (2003) and 
Brazil (2006). On behalf of the National Organizing Committee, I heartily welcome participants of 
the 10th anniversary conference in June 2009 in St. Petersburg, Russia.  

For the first time in recent history, Russia is hosting an esteemed international conference in the 
field of stability and safety of ships and ocean vehicles. This is a token of recognition of the 
contribution made by Russian researchers in this field for the last hundred years. 

Traditionally, STAB conferences are places for the exchange of information on the most recent 
results, formulation new ideas and directions of research, as well as a place for discussions of new 
proposals for stability criteria and standards. This is why there are well-established sets of sessions 
like Rules and Criteria, Intact Stability, Damage Stability, Nonlinear Dynamics, etc. The difference 
between the conferences was mostly on key problems that were discussed within the frames of 
these sessions. This conference has a large number of papers focused on numerical and IT aspects 
of stability-related problems. Inevitably, as these problems became complex or diverse, use of new 
information technologies comes into the focus. These technologies are now considered from a new 
point of view: not so much as just a more powerful computing tool, but rather focusing on 
facilitation of the exchange of data and knowledge between researchers. There is an understanding 
that these technologies are needed, not because they are convenient, but because new problems 
cannot be solved without these new technologies. This understanding becomes a factor of progress 
just by itself. 

Almost ninety papers were submitted for the conference, and the authors of these papers represent 
more than twenty countries. All the papers were peer-reviewed. I hope that the hard work of the 
reviewers will help the conference be a success. I would also like to acknowledge the great help 
from the members of the international standing committee, particularly, Dr. Vadim Belenky, 
Prof. Kostas Spyrou, Prof. Alberto Francescutto and Prof. Luis Peres Rojas. However, the 
conference is being held at a time that is not easy at all for the global economy. It makes it even 
more valuable that the spread of participation covers the entire world: Japan, Korea, Europe, 
Australia, New Zealand, and the Americas. It shows how important, as an international event, 
STAB has become in last thirty-four years 

We would like to wish all participants a pleasant and enjoyable stay in St. Petersburg. We hope that 
the participant will be able not only appreciate the scientific level of papers, but also the beauty of 
Russian nature and the uniqueness of this time of year in St. Petersburg known as “white nights”. 

Also, special thanks are due to Dr. Jan Otto de Kat, Chairman of the International Standing 
Committee and to the workshop organizers: Prof. Dracos Vassalos, Prof. Apostolos Papanikolaou, 
Prof. Alexander Bogdanov, and to the chairmen of the sessions. We extend these special thanks to 
the members of the National Organizing Committee. 

I hope that the results of the conference will be useful for further devolvement of science and 
engineering practice aimed on keeping ships stable and safe at sea. 

Alexander B. Degtyarev 
Chairman National Committee 



STRUCTURE AND PROCEDURES FOR THE STAB CONFERENCES 

This series of conferences is run by an International Standing Committee with the following 
tasks and constitution. 

Tasks: 
(i) To be responsible for deciding the location of STAB Conferences and their frequency. 
(ii) To offer suggestions and agree the make up of the National Committee and appoint the 

Chair of that Committee,  
(iii) To set out the terms of reference for the National Committee, in discussion with that 

Committee, including the broad technical content of the event,  
(iv) To assist the National Committee with the selection of papers.  
(v) To appoint an International Advisory Board comprising eminent persons in the field to assist 

with any task nominated by the International Standing Committee. 
(vi) To provide support to the National Committee, by way of suggesting speakers/exhibitors  
(vii) To have a consultative role in setting of fees for the conference. 

Constitution: 
(viii) The International Standing Committee shall comprise about 15 internationally recognised 

active specialists in the field and shall elect its own Chair. Regional aspects shall be 
considered when selecting the members of the International Standing Committee,  

(ix) The Committee shall see that one-half of its Members are elected during each STAB 
Conference by all delegates to that Conference. Existing Members may stand for reelection,  

(x) The Committee shall co-opt the Chair of the National Committee for the duration of the 
existence of that Committee, plus one additional Member for the nation hosting the STAB 
event, preferably a member of the National Committee, and the Chair of the International 
Advisory Board,  

(xi) The Committee shall elect its own Chair with Election/re-election to take during each STAB 
event. The Chair may not stand for re-election more than once. 

Composition: 
Chairman:  Dr. Jan Otto de Kat A.P. Moller-Maersk 
Members: Dr. Vadim L Belenky David Taylor Model Basin 
 Mr. Hendrik Bruhns Herbert Software Solutions 
 Prof. Alexander B Degtyarev St.Petersburg State University 
 Prof. Alberto Francescutto University of Trieste 
 Mr. Rob Gehling Australian Maritime Safety Agency 
 Dr. Stefan Grochowalski Polish Register of Shipping 
 Prof. Yoshiho Ikeda Osaka Prefecture University 
 Prof. Marcelo Santos Neves Universidade Federal do Rio de Janeiro 
 Prof. Apostolos Papanikolaou National Technical University of Athens 
 Prof. Maciej Pawlowski Technical University of Gdansk 

 Prof. Luis Perez-Rojas Escuela Tecnica Superior de Ingenieros 
Navales 

 Prof. Kostas Spyrou National Technical University of Athens 
 Prof. Naoya Umeda Osaka University 
 Prof. Dracos Vassalos Universities of Glasgow and Strathclyde 
 



The National Committee has the following tasks and composition. 

Tasks: 
(i) To establish the content of the STAB event in their country, within guidelines established by 

the International Standing Committee.  
(ii) To be responsible for all arrangements (location, dates, travel, conference and exhibitions (if 

included), proceedings, visits) and the finances,  
(iii) Select and referee abstracts and papers. 

Constitution: 
(i) Work under guidelines provided by the International Standing Committee,  
(ii) The Chair of the National Committee to be nominated by the International Standing 

Committee at the previous STAB event. 

Composition: 
Chairman: Prof. A. Degtyarev 
Members: Prof. A. Bogdanov 

Prof. Yu. Nechaev 
Prof. K. Rozhdestvensky 
Prof. N. Rakhmanin 
Prof. I. Boroday 
Prof. V. Rukovchuk 
Dr. V. Mareev 
Dr. N. Gorbatova 
Ms. L. Polakh 
Mr.V. Galutin 

ACKNOWLEDGEMENTS 

The success of the Conference is due in part to the sponsorship of the following Institutions: 
Institute for High Performance Computing and Integrated Systems 
St. Petersburg State University 
The Netherlands Institute 
St. Petersburg Marine Technical University  
Krylov Shipbuilding Research Institute 

 

 

 

 
 
 
 
 
 



TABLE OF CONTENTS 
 
 
 
Evolution of Analysis and Standardization of Ship Stability: 
problems and perspectives 
Y. Nechaev........................................................................................................................................... 1 
 
A Naval Perspective on Ship Stability 
A. M. Reed ......................................................................................................................................... 21 
 
Contributions of Safety Management to Ship Stability 
C. Kuo ................................................................................................................................................ 45 
 
 
Offshore structures and Sea-Based Aviation 
 
Risk Evaluation in Floating Offshore Structures 
J. M. Vasconcellos, N. Guimarães ..................................................................................................... 53 
 
The Use of Energy Build up to Identify the Most Critical Heeling Axis Direction 
for Stability Calculations for Floating Offshore Structures 
J. van Santen ...................................................................................................................................... 65 
 
New Floatation Devices to Avoid Helicopters’ Total Inversion After Capsize 
L. Delorme, M. Denante, P. Santucci, A. De-Gelas .......................................................................... 77 
 
Steepest Descent Method. Resolving an Old Problem. 
J. A. Breuer, K.-G. Sjölund................................................................................................................ 87 
 
 
Rules and criteria 1 – IMO New Generation Criteria 
 
Future Generation Stability Criteria – Prospects and Possibilities 
L. Kobyliński ................................................................................................................................... 101 
 
A Review of Available Methods for Application to Second Level Vulnerability Criteria 
C.C. Bassler, V. Belenky, G. Bulian, A. Francescutto, 
K.J. Syprou, N. Umeda .................................................................................................................... 111 
 
New-Generation Intact Stability Criteria: A Step Forward 
N. Umeda, A. Maki, S. Izawa, H. Sano, 
Y. Sogawa, E. Maeda and I. Tsukamoto.......................................................................................... 129 
 
Dynamic Stability Assessment in Early-Stage Ship Design 
V. Belenky, C. Bassler, K. Spyrou................................................................................................... 141 
 
 
 



Rules and criteria 2 – IMO development 
 
Stability Criteria Evaluation and Performance Based 
Criteria Development for Damaged Naval Vessels 
A.J.Peters, D Wing........................................................................................................................... 155 
 
Stability Regulation of Very Large Sailing Yachts 
B. Deakin ......................................................................................................................................... 171 
 
A Procedure for Determining a GM Limit Curve based on an Alternative Model Test and 
Numerical Simulations 
A.Larsson, G. Ribbe, A.-L. Routi .................................................................................................... 181 
 
 
Accident investigation 
 
Analysis of the Capsize and Loss of a 12000 Dwt Bulk Carrier 
R. Kishev, V. Rakitin, S. Dimitrova ................................................................................................ 191 
 
Analysis of the Sinking Sequence of MV Estonia Using a Combined Simulation 
and Model Test Approach  
C. Källström, B. Allenström, P. Ottosson........................................................................................ 199 
 
Data Mining of Marine Accident/Incident Database for use in Risk-Based Ship Design 
D. Vassalos, W. Cai and D. Konovessis .......................................................................................... 209 
 
Investigation on the Causes of Fishing Vessel Capsizes by Means of Model Tests. 
The CEHIPAR Experience 
A. Marón, E. Carrillo, M. E. Prieto, 
C. Gutiérrez, J. C. Carmona and F. Miguel. .................................................................................... 219 
 
 
Damage stability 
 
Accidental Damage Templates (ADTs). A basis for the Future 
of Naval Ship Safety Certification? 
D. Smith, M. Heywood .................................................................................................................... 229 
 
Application of Dynamic V-Lines to Naval Vessels 
M. Heywood, D. Smith .................................................................................................................... 235 
 
Developing the S Factor 
M. Pawłowski .................................................................................................................................. 245 
 
The Research on the Flooding Time and Stability Parameter 
of the Warship After Compartments Damage 
W. Mironiuk..................................................................................................................................... 253 
 
 



A Combined Experimental and SPH Approach to Sloshing and Ship Roll Motions 
L. Perez Rojas, G. Bulian, E. Botia,   
J.L.Cercos-Pita, A. Souto-Iglesias, L.Delorme................................................................................ 261 
 
On the Application of Pressure-Correction Method 
for Simulation of Progressive Flooding 
P. Ruponen....................................................................................................................................... 271 
 
Numerical Simulation of the Progressive Flooding of a Box-Shaped Barge 
T.A. Santos, P. Dupla, C. Guedes Soares. ....................................................................................... 281 
 
On Factors Affecting the Transient and Progressive Flooding Stages 
of Damaged Ro-Ro Vessels. 
C. Khaddaj-Mallat, J.-M. Rousset, and P. Ferrant ........................................................................... 295 
 
A Multiphase CFD Method for Prediction of Floodwater Dynamics 
Z. Gao, D. Vassalos, Q. Gao............................................................................................................ 307 
 
 
Intact stability in following and quartering seas 
 
Comparison CFD and System-Based Methods and EFD for Surf-riding, 
Periodic Motion, and Broaching of ONR Tumblehome 
H. Sadat-Hosseini, P. Carrica, F. Stern, 
N. Umeda, H. Hashimoto, S. Yamamura, A. Mastuda .................................................................... 317 
 
Patterns of Surf-Riding and Broaching-to Captured 
by Advanced Hydrodynamic Modelling 
K.J. Spyrou, K. Weems, V. Belenky................................................................................................ 331 
 
Research of Ship Dynamic on Following Waves 
Yu.Nechaev, Hein Tun..................................................................................................................... 347 
 
Perceptions of Broaching-to: Discovering the Past 
K.J. Spyrou....................................................................................................................................... 357 
 
 
Intact stability (roll damping and deck in water) 
 
An Analysis of the Bilge Keel Roll Damping Component Model 
C. C. Bassler, A. M. Reed................................................................................................................ 369 
 
A Simple Prediction Formula of Roll Damping of Conventional Cargo Ships 
on the Basis of Ikeda’s Method and Its Limitation. 
Y. Kawahara, K. Maekawa and Y. Ikeda......................................................................................... 387 
 
Investigation of the Hydrodynamic Forces Generated 
on the Submerged Part of Deck During Ship Large Motions in Waves 
S. Grochowalski ............................................................................................................................... 399 



 
Validation Methodology for Simulation Software of Ship Behaviour in Extreme Seas 
S. Grochowalski, J. Jankowski......................................................................................................... 409 
 
 
Non-linear dynamics 
 
Parameter Identification for Two Nonlinear Models of Ship Rolling 
Using Neural Networks 
Z. Xing and L. McCue ..................................................................................................................... 421 
 
Bifurcation and Chaos in Yaw Motion of a Ship at Lower Speed in Waves 
and Its Prevention Using Optimal Control 
A. Maki, N. Umeda.......................................................................................................................... 429 
 
Technical Note: Prediction of the Threshold of Global 
Surf-riding by an Extended Melnikov Method 
Wan Wu, K.J. Spyrou ...................................................................................................................... 441 
 
Importance of More Accurate Hydrodynamic Modeling 
on Determining Critical Nonlinear Ship Rolling Response 
S. Vishnubholtha, J. Falzarano......................................................................................................... 447 
 
 
Safety assessment & Environmental Aspects 
 
Probabilistic Assessment of Post-Casualty Availability of Ship Systems 
J. Cichowicz, D. Vassalos, J. Logan ............................................................................................... 453 
 
Sea Spectra Revisited 
M. Pawłowsk.................................................................................................................................... 463 
 
 
Operational aspects 
 
Operational Guidance for Prevention of Container Loss 
V. Shigunov ..................................................................................................................................... 473 
 
Key Design Solutions and Specifics of Operation in Heavy Weather 
(Fluid Mechanics Approach to Stabilization of Ship in Heavy Seas) 
V. Khramushin ................................................................................................................................. 483 
 
Application of the TRIPOD method for human factor analysis 
on the example of m/f Jan Heweliusz capsizing 
Z. Szozda.......................................................................................................................................... 493 
 
Ways of Self-Regulation of Steady Movement of a Trawling Board 
A.V. Slavgorodskaya, A.P. Herman, V.V. Lihacheva..................................................................... 503 
 



 
Parametric rolling 
 
Nonlinear Dynamics on Parametric Rolling of Ships in Head Seas 
M.A.S. Neves, J.E.M. Vivanco, C.A. Rodríguez............................................................................. 509 
 
Conditions of Parametric Rolling 
V. Shigunov, O. El Moctar, H. Rathje ............................................................................................. 521 
 
A Study on Numerical Modelling for the Parametric Rolling 
Y. Ogawa ......................................................................................................................................... 533 
 
An Experimental Study on Parametric Rolling of a High Speed Trimaran in Head Sea 
T. Katayama, T. Taniguchi, N. Umeda............................................................................................ 541 
 
Investigation of Parametric Roll of a Container Ship in Irregular Seas by 
Numerical Simulation 
S.Y. Hong, H.C. Yu, S. Kim, H.G. Sung......................................................................................... 549 
 
On the Decay and Disappearance of Parametric Roll of Ships in Steep Head Waves 
D.Spanos, A.Papanikolaou .............................................................................................................. 559 
 
Numerical and Experimental Investigation on the Parametric Rolling of 
a Trimaran Ship in Longitudinal Regular Waves 
G. Bulian, A. Francescutto, F. Fucile .............................................................................................. 567 
 
Effect of Roll Restoring Lever Calculation on Parametric Roll Prediction in 
a Stationary Sea State 
J. Vidic-Perunovic............................................................................................................................ 583 
 
 
Computational Aspects of Stability Evaluation 
 
Simulation of Wave Effect on Ship Hydrodynamics by RANSE 
Q. Gao, D. Vassalos ......................................................................................................................... 591 
 
Parametric Rolling of a Container Vessel in Longitudinal Waves 
S. Ribeiro e Silva and C. Guedes Soares ......................................................................................... 597 
 
Computation of Hydrodynamic Loads on a Ship Manoeuvring in Regular Waves 
S. Sutulo, C. Guedes Soares............................................................................................................. 609 
 
Evaluation of Timber Carrier Deck Cargo Jettison Dynamics 
S.V. Antonenko, V.O. Petrova, Y.G. Rybalkin ............................................................................... 621 
 
 
 
 
 



Workshop on benchmarking of numerical tools 
 
Benchmark Study on Numerical Simulation Methods for 
the Prediction of Parametric Roll of Ships in Waves 
D. Spanos, A. Papanikolaou............................................................................................................. 627 
 
 
Probabilistic Methods in Dynamics of Ships 
 
Probability of Capsizing in Beam Seas with Piecewise Linear Stochastic GZ Curve 
V. Belenky, A.M. Reed, K.M. Weems ............................................................................................ 637 
 
A Study for the Effect of Correlation between Winds and Waves on 
the Capsizing Probability under Dead Ship Condition 
Y. Ogawa ......................................................................................................................................... 651 
 
New Equations for the Probabilistic Prediction of Ship Roll Motion in 
a Realistic Stochastic Seaway 
G. Athanassoulis, I.-S. C. Tsantili, T. P. Sapsis............................................................................... 661 
 
Formation of Large-Amplitude Wave Groups in an Experimental Model Basin 
C.C. Bassler, M.J. Dipper, G.E. Lang.............................................................................................. 673 
 
 
Design for safety 
 
Goal-Based Ship Subdivision and Layout 
N. Tsakalakis, D. Vassalos, R. Puisa ............................................................................................... 687 
 
Design for Safety with Minimum Life-Cycle Cost 
R. Puisa, D. Vassalos, L. Guarin...................................................................................................... 697 
 
Return Problem of an Interface Friction Form − as a Variant 
of Optimization of Profile Underwater Objects 
V.M. Slavgorodski, M.V. Kitaev..................................................................................................... 707 
 
 
Design for Safety Integrated Toolbox 
 
General Principles for Ship Dynamic Problems Solution in 
High Wind and Waves Conditions 
A.B. Degtyarev, Yu.I. Nechaev ....................................................................................................... 711 
 
Applications of 3D Parallel SPH for Sloshing and Flooding 
L. Shen, D. Vassalos ........................................................................................................................ 723 
 
Calculation of Time-to-Flood of a Box-Shaped Barge by Using CFD 
Clemens Strasser, Andrzej Jasionowski and Dracos Vassalos ........................................................ 733 
 



Improvement of Survivability by Behaviour Simulation of a Damaged Ship 
Dongkon Lee, Jin Choi, Hee Jin Kang............................................................................................. 741 


