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Abstract

The present paper is a summary of recent research and developments related to some core ultimate limit 
state (ULS) technologies for design and strength assessment of aluminum multi-hull ship structures, jointly 
undertaken by Pusan National University, Virginia Tech, U.S. Naval Surface Warfare Center and Alcan 
Marine. An extensive study on the subject has been undertaken by the authors theoretically, numerically 
and experimentally. Methods to analyze hull girder loads I load effects, stiffened panel ultimate strength 
and hull girder ultimate strength of aluminum multi-hull ship structures are developed in the present study. 
Application examples of the methodologies for the ULS structural design and strength assessment of a 
hypothetical 120m long all aluminum catamaran fast ship structure are presented. Important insights and 
conclusions developed from the present study are summarized. Some of the comparisons have shown that 
5383 called Sealium (a patented Alcan Marine alloy) is superior to the standard aluminum alloy 5083 in 
terms of material properties, ULS characteristics and welding performance. It is our hope that the methods 
developed from the present study will be useful for ULS design and strength assessment of aluminum 
multi-hull ship structures.

Indexed keywords

Engineering controlled terms: Aluminum castings; Beams and girders; Hulls (ship); Machine design; 
Marine engineering; Naval architecture; Research and development management; Welding

Engineering uncontrolled terms: Design technology; Material properties; Multi-hull ship structures; 
Ultimate limit state (ULS)

Engineering main heading: Shipbuilding

ISSN: 00811661 ISBN: 093977349X;978-093977349-7 CODEN: SNAMA Source Type: Journal Original 

language: English

Document Type: Conference Paper

References (22) 

(2005) A Computer Program for the Progressive Collapse Analysis of Ship Hulls (Version 
2005.5). Cited 2 times.
Proteus Engineering, Stevensville, MD 21666, USA

(2005) A Computer Program for Ultimate Limit State Assessment of Stiffened Panels (Version 
2005.5). Cited 2 times.
Proteus Engineering, Stevensville, MD 21666, USA

Bruchman, D.D., Kihl, D.P., Adamchak, J.C.

(2000) Ship Structure Committee Report, SSC-411.
Washington, D.C.

(2003) Rules for Ships: High Speed, Light Craft and Naval Surface Craft. Cited 8 times.
Det Norske Veritas, Norway

Dow, R.S.

(1991) Proceedings of the International Conference on Advances in Marine Structures, pp. 749-

Search Alerts My list Settings Live Chat Help and Contact Tutorials

| Export | Download | More...

Authors Keywords 

Page Export | Print | E-mail | Create bibliography

Register Login

Page 1 sur 3Scopus - Document details

19/04/2014http://www.scopus.com/record/display.url?eid=2-s2.0-33747377544&origin=resultsli...



6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

773. Cited 44 times.
Dunfermline, Scotland

(2002) Aluminum and Aluminum Alloys: Wrought and Cast Products for Marine Applications 
(Shipbuilding, Marine and Offshore). Cited 3 times.
EN 13195-1. European Standard: French Standard, Association Francaise de Normalisation 
(ANFOR)

Faltinsen, O.M., Hoff, J.R., Kvalsvold, J., Zhao, R.

(1992) Proceedings of the 5th Symposium on Practical Design and Ships and Other Floating 
Structures (PRADS'92), 1, pp. 360-373. Cited 5 times.
Newcastle, England

Hughes, O.F.

(1998) Proceedings of 4th International Conference on Fast Sea Transportation, 1, pp. 91-98. Cited 2 

times.
Sydney, Australia, July

Kontoleon, M.J., Preftitsi, F.G., Baniotopoulos, C.C.

(2000) Proceedings of the NATO Advanced Research Workshop on the Paramount Role of Joints in 
the Reliable Response of Structures, pp. 337-346. Cited 4 times.
Ouranoupolis, Greece, May 21-23

MAESTRO (2005). Version 8.7.1. Proteus Engineering, Stevensville, MD 21666, USA

Mazzolani, P.M.
(1985) Aluminum Alloy Structures. Cited 51 times.
Pitman Advanced Publishing Program, London

Moan, T.

(2004) J. of Marine Systems & Ocean Technology, 1 (1), pp. 1-19. Cited 4 times.

Paik, J.K.

A guide for the ultimate longitudinal strength assessment of ships

(2004) Marine Technology, 41 (3), pp. 122-139. Cited 5 times.

Paik, J.K., Duran, A.

Ultimate strength of aluminum plates and stiffened panels for marine applications

(2004) Marine Technology, 41 (3), pp. 108-121. Cited 24 times.

Paik, J.K., Seo, J.K.

(2005) Proceedings of International Conference on Computational Methods in Marine Engineering 
(MARINE 2005). Cited 3 times.
27-29 June, Oslo, Norway

Paik, J.K., Thayamballi, A.K.
(2003) Ultimate Limit State Design of Steel-plated Structures. Cited 225 times.
John Wiley � Sons, Chichester, U.K.

Paik, J.K., Thayamballi, A.K., Lee, J.M.

Effect of Initial Deflection Shape on the Ultimate Strength Behavior of � elded Steel 
Plates Under Biaxial Compressive �oads

(2004) Journal of Ship Research, 48 (1), pp. 45-60. Cited 24 times.

Paik, J.K., Van Der Veen, S., Duran, A., Collette, M.

View at Publisher

View at Publisher

View at Publisher

View at Publisher

Page 2 sur 3Scopus - Document details

19/04/2014http://www.scopus.com/record/display.url?eid=2-s2.0-33747377544&origin=resultsli...



18 

19 

20 

21 

22 

Back to results | < Previous 42 of 63  Next > 
Top of page 

(2004) Proceedings of PRADS'2004, 2, pp. 717-735. Cited 2 times.
Germany, 12-17 September

Raynaud, G.M.

(1995) Building High-speed Aluminum Marine Vessels in Victoria - A Feasibility Study. Cited 2 times.
Business Victoria, Melbourne, Australia

Smith, C.S., Davidson, P.C., Chapman, J.C., Dowling, P.J.

(1988) RINA Transactions, 130, pp. 277-296. Cited 57 times.

Richir, T., Toderan, C., Paik, J.J., Rigo, P.

(2004) HIPER'2004, High Performance Marine Vehicles, pp. 129-131.
Rome, September

Rigo, P., Sarghiuta, R., Estefen, S., Lehmann, E., Otelea, S.C., Pas�ualino, I., Simonsen, 
B.C., (...), Yao, T.

Sensitivity analysis on ultimate strength of aluminium stiffened panels

(2003) Marine Structures, 16 (6), pp. 437-468. Cited 19 times.
doi: 10.1016�j.marstruc.2003.09.002

� Copyright 2008 Elsevier B.V., All rights reserved.

View at Publisher

About Scopus
What is Scopus
Content coverage

�anguage
日本語に切り替える

Customer Service
Help and Contact
Live Chat

About
Elsevier
Terms and Conditions
Privacy Policy

Copyright � 2014 Elsevier B.V. All rights reserved.Scopus� is a registered trademark of Elsevier B.V. 
Cookies are set by this site. To decline them or learn more, visit our Cookies page. 

Page 3 sur 3Scopus - Document details

19/04/2014http://www.scopus.com/record/display.url?eid=2-s2.0-33747377544&origin=resultsli...


