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Abstract

Freefall lifeboats provide a safe alternative to conventional lifeboats for emergency evacuation from

ships and offshore platforms. The international regulations require that a lifeboat for free-fall

launching should be able to give protection against impact accelerations when it is launched with its

full occupants and equipment from at least the maximum designed height. Since the height of offshore

structure to the water surface is significantly high, during the water entry phase the acceleration

response of the free-fall lifeboat might cause an injury to the occupants. The special hull  form design

should be applied to reduce the acceleration. The aim of the research is to develop a new type freefall

lifeboat for the evacuation system on offshore platform. The new hull  form design is proposed and

investigated, especially on the acceleration response due to slamming load. The Fluid Structure

Interaction (FSI) analysis with the penalty coupling method is used for estimating the acceleration

response. The numerical  results were compared with the requirements of the IMO regulations.

Cited by 10 documents

, 

(2021) Physics of Fluids

,  , 
(2020) Journal of Marine Science
and Engineering

,  ,

(2020) ARPN Journal of
Engineering and Applied
Sciences

Inform me when this document
is cited in Scopus:

Related documents

,  , 

(2013) International Journal of
Offshore and Polar Engineering

,  , 
(2017) Procedia Engineering

,  , 

(2011) Proceedings of the
International Offshore and Polar
Engineering Conference

Find more related documents in
Scopus based on:

Blunt body impact onto
viscoelastic floating ice plate with
a soft layer on its upper surface

 Khabakhpasheva, T.I. Korobkin,
A.A.

Computational model for
simulation of lifeboat free-fall
during its launching from ship in
rough seas

 Qiu, S. Ren, H. Li, H.

Investigation Of Structural
Response Of Floor Panel Unit On
The Portable Blast Room Using
Finite Element Method

 Windyandari, A. Huboyo, H.S.
Zakki, A.F.

View all 10 citing documents

Set citation alert ▻

Numerical analysis of
acceleration of a free-fall lifeboat
using the MPS method

 Shibata, K. Koshizuka, S. Sakai,
M.

Full-scale Ship Collision,
Grounding and Sinking
Simulation Using Highly
Advanced M&S System of FSI
Analysis Technique

 Lee, S.-G. Lee, J.-S. Lee, H.-S.

Numerical analysis of
acceleration of a free-fall lifeboat
using the MPS method

 Shibata, K. Koshizuka, S. Sakai,
M.

View all related documents based
on references

Brought to you by Universitas Diponegoro

https://www-scopus-com.proxy.undip.ac.id/sourceid/27785
https://service-elsevier-com.proxy.undip.ac.id/app/answers/detail/a_id/12031/supporthub/scopus/
mailto:ahmadfzakki@undip.ac.id
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=citedby&eid=2-s2.0-85107464112&noHighlight=false&relpos=0
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=6506366615&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=7003889349&zone=
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=citedby&eid=2-s2.0-85090382814&noHighlight=false&relpos=1
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57195487027&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=8873508300&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57188577633&zone=
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=citedby&eid=2-s2.0-85103108505&noHighlight=false&relpos=2
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57190428480&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=43361494900&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=56912379300&zone=
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-84979950752&src=s&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84889609750&noHighlight=false&relpos=0
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=7403544192&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=7007177254&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=8320813800&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017020760&noHighlight=false&relpos=1
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=26662892800&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57193838793&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57193836396&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-80052721271&noHighlight=false&relpos=2
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=7403544192&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=7007177254&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=8320813800&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-84979950752&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
http://digilib.undip.ac.id/
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
user
Highlight

user
Highlight



CiteScore

�.� =

Calculated on �� May, ����

CiteScoreTracker ����

�.� =

Last updated on �� April, ���� • Updated monthly

Source details

Journal of Marine Science and Technology
Scopus coverage years: from ���� to ����

Publisher: National Taiwan Ocean University

ISSN: ����-����

Subject area: Engineering: Ocean Engineering Engineering: Mechanical Engineering Engineering: Mechanics of Materials

Earth and Planetary Sciences: Oceanography

Source type: Journal

  View all documents ▻  Set document alert  Save to source list Source Homepage

CiteScore ����

�.�


SJR ����

�.���


SNIP ����

�.���


CiteScore CiteScore rank & trend Scopus content coverage

i Improved CiteScore methodology

CiteScore ���� counts the citations received in ����-���� to articles, reviews, conference papers, book chapters and data

papers published in ����-����, and divides this by the number of publications published in ����-����.  ▻Learn more

×

����


��� Citations ���� - ����

��� Documents ���� - ����



��� Citations to date

��� Documents to date

CiteScore rank ����

Category Rank Percentile

Engineering  
���/�� ��th

 

Engineering  
����/��� ��rd

 

Engineering    



Ocean
Engineering

Mechanical
Engineering

 ▻View CiteScore methodology  ▻CiteScore FAQ  🔗Add CiteScore to your site

Brought to you by Universitas Diponegoro

https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=http%3a%2f%2find.ntou.edu.tw%2f%7ejmst%2f&locationID=8&categoryID=8&eid=&issn=10232796&linkType=JournalHomePage&year=&dig=9e5781792063ea54c5ef6c27e243cdad
https://www-scopus-com.proxy.undip.ac.id/standard/help.uri?topic=14880
https://www-scopus-com.proxy.undip.ac.id/source/citedby.uri?sourceId=27785&docType=ar,re,cp,dp,ch&citedYear=2022,2021,2020,2019&years=2022,2021,2020,2019&pubstageExclusions=aip
https://www-scopus-com.proxy.undip.ac.id/source/search/docType.uri?sourceId=27785&years=2022,2021,2020,2019&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www-scopus-com.proxy.undip.ac.id/standard/help.uri?topic=14880
http://digilib.undip.ac.id/
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=sourceinfo
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=sourceinfo
https://www-scopus-com.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic
user
Highlight

user
Highlight



4/11/23, 9:41 PM Journal of Marine Science and Technology | National Taiwan Ocean University Research

https://jmstt.ntou.edu.tw 1/2

(https://jmstt.ntou.edu.tw)  (https://english.ntou.edu.tw/)

The Journal of Marine Science and Technology (JMST), presently indexed in EI and SCI Expanded, publishes original, high-quality, peer-reviewed
research papers on marine studies including engineering, pure and applied science, technology and management. The full text of the published papers
is also made accessible at the JMST website to allow a rapid circulation.

JMST aims to formulate and improve marine policies and strategies, design innovative marine technologies and management, and fill the gap between theory and practice in
marine studies.

Call for Papers

Special Issue
“Sustainability on Marine Science, Engineering and Management”

The Journal of Marine Science and Technology welcomes submissions to the Special Issue “Sustainability on Marine Science, Engineering and
Management”. All submissions must contain original unpublished work not being considered for publication elsewhere.

Research Areas to be covered in this special issue are:

Maritime Science and Management;
Marine Engineering;
Ocean Science;
Life Science;
Marine Biology and Ecology;
Fishery Science and Resource;
Other topics in the marine-related field.

Submissions accepted from January 1, 2023 to June 30, 2023

More Information here (https://jmstt.ntou.edu.tw/journal/call_for_papers.html)

Visit JMST (https://jmstt.ntou.edu.tw/journal)

At a Glance

Top 10 Downloads
All time
(https://jmstt.ntou.edu.tw/topdownloads.html)
Recent Additions
20 most recent additions
(https://jmstt.ntou.edu.tw/recent_additions.html)
Activity by year
(https://jmstt.ntou.edu.tw/activity.html)

Paper of the Day

SPATIAL ESTIMATION OF EUPHAUSIID BIOMASS ALONG THE PACIFIC COAST OF EASTERN HOKKAIDO, JAPAN IN EARLY SUMMER OF 2008
Naoki Tojo, Kenji Minami, et al.
(https://jmstt.ntou.edu.tw/journal/vol19/iss3/9)

 

https://jmstt.ntou.edu.tw/
https://english.ntou.edu.tw/
https://jmstt.ntou.edu.tw/journal/call_for_papers.html
https://jmstt.ntou.edu.tw/journal
https://jmstt.ntou.edu.tw/topdownloads.html
https://jmstt.ntou.edu.tw/recent_additions.html
https://jmstt.ntou.edu.tw/activity.html
https://jmstt.ntou.edu.tw/journal/vol19/iss3/9
user
Highlight



4/11/23, 9:58 PM Editorial Board | Journal of Marine Science and Technology | National Taiwan Ocean University

https://jmstt.ntou.edu.tw/journal/editorialboard.html 1/4

(https://jmstt.ntou.edu.tw)  (https://english.ntou.edu.tw/)

 
Editorial Board

PUBLISHER: Tai-Wen Hsu, President of National Taiwan Ocean University
Publication Office: National Taiwan Ocean University (NTOU)
Editorial Board Address: No. 2, Pei-Ning Rd., Keelung, Taiwan.
Tel: +886-2-2462-2192 Ext. 2911 Fax: +886-2-24633724
E-mail: jmst@mail.ntou.edu.tw (mailto:jmst@mail.ntou.edu.tw )

Editor-in-Chief:

Dist. Prof. Chen-Hsiu Laih, Department of Merchant Marine, NTOU.
E-mail: chlaih@email.ntou.edu.tw (mailto:chlaih@email.ntou.edu.tw)

Executive Editor:

Prof. Chang-Tai Shih, Ph. D. Center of Excellence for the Oceans, NTOU.
E-mail: ctshih@mail.ntou.edu.tw (mailto:ctshih@mail.ntou.edu.tw)

Prof. Todd Hsu, Ph. D. Department of Bioscience and Biotechnology, NTOU.
E-mail: toddhsu@mail.ntou.edu.tw (mailto:toddhsu@mail.ntou.edu.tw )

Board of Editors:

Section A: Marine Engineering, Maritime, and Marine Affair

Satya N. Atluri
(U.S.A.)
Computational Mechanics
E-mail: satluri@uci.edu (mailto:satluri@uci.edu)

Stephen Cahoon
(Australia)
Maritime and Logistics Management
E-mail: S.Cahoon@amc.edu.au (mailto:S.Cahoon@amc.edu.au)

Jeng-Tzong Chen
(Taiwan)
Boundary Element Method, Vibration and Acoustics
E-mail: jtchen@mail.ntou.edu.tw (mailto:jtchen@mail.ntou.edu.tw)

Cheng-Chi Chung
(Taiwan)
Ocean Tourism Management ; Quantitative Method Application in Shipping and Transportation Management
E-mail: jackie@mail.ntou.edu.tw (mailto:jackie@mail.ntou.edu.tw)

Jiahn-Horng Chen
(Taiwan)
Ship Hydrodynamics, Computational Fluid Mechanics
E-mail: B0105@mail.ntou.edu.tw (mailto:B0105@mail.ntou.edu.tw)

Shyi-Chy Cheng
(Taiwan)
Image Processing and Computer Vision
E-mail: csc@ntou.edu.tw (mailto:csc@ntou.edu.tw)

Georgi Marko Dimirovski
(Turkey)
Electrical Engineering E-mail: gdimirovski@dogus.edu.tr (mailto:gdimirovski@dogus.edu.tr)

https://jmstt.ntou.edu.tw/
https://english.ntou.edu.tw/
mailto:jmst@mail.ntou.edu.tw
mailto:chlaih@email.ntou.edu.tw
mailto:ctshih@mail.ntou.edu.tw
mailto:toddhsu@mail.ntou.edu.tw
mailto:satluri@uci.edu
mailto:S.Cahoon@amc.edu.au
mailto:jtchen@mail.ntou.edu.tw
mailto:jackie@mail.ntou.edu.tw
mailto:B0105@mail.ntou.edu.tw
mailto:csc@ntou.edu.tw
mailto:gdimirovski@dogus.edu.tr
user
Highlight

user
Highlight

user
Highlight

user
Highlight

user
Highlight

user
Highlight

user
Highlight



4/11/23, 9:58 PM Editorial Board | Journal of Marine Science and Technology | National Taiwan Ocean University

https://jmstt.ntou.edu.tw/journal/editorialboard.html 2/4

Chun-Lung Chen
(Taiwan)
Energy Management, Power Engineering and Clean Energy Power Generation System
E-mail: cclung@mail.ntou.edu.tw (mailto:cclung@mail.ntou.edu.tw)

Chih-Min Chao
(Taiwan)
Wireless Network, Mobile Computing, Deep Learning Applications
E-mail: cmchao@email.ntou.edu.tw (mailto:cmchao@email.ntou.edu.tw)

Shang-Pin Ma
(Taiwan)
Software Engineering, Service Computing, Semantic Web and Open Data, Cloud Mobile Application
E-mail: albert@ntou.edu.tw (mailto:albert@ntou.edu.tw)

Ladislav Fryba
(Czech)
Structure Mechanics
E-mail: fryba@itam.cas.cz (mailto:fryba@itam.cas.cz)

Boris Gartsman
(Russian)
Land Hydrology and Stochastic Modeling of Hydro-Meteorological Processes
E-mail: gartsman@tig.dvo.ru (mailto:gartsman@tig.dvo.ru)

Juan-Chen Huang
(Taiwan)
Shipbuilding Engineering, Mathematical Modeling and Algorithms for Optimization
E-mail: jchuang@mail.ntou.edu.tw (mailto:jchuang@mail.ntou.edu.tw)

Paichen Guan
(Taiwan)
Civil Engineering, Solid Mechanics and Computational Mechanics
E-mail: Paichen@ntou.edu.tw (mailto:Paichen@ntou.edu.tw)

Wen-Cheng Huang
(Taiwan)
Water Resources Management
E-mail: b0137@mail.ntou.edu.tw (mailto:b0137@mail.ntou.edu.tw)

Dah-Jing Jwo
(Taiwan)
Navigation Systems, Estimation Theory and Applications
E-mail: djjwo@mail.ntou.edu.tw (mailto:djjwo@mail.ntou.edu.tw)

Masashi Kashiwagi
(Japan)
Hydrodynamic of Floating Body
E-mail: kashi@naoe.eng.osaka-u.ac.jp (mailto:kashi@naoe.eng.osaka-u.ac.jp)

Cheng-Yu Ku
(Taiwan)
Geotechnical Engineering
E-mail: CHKST26@mail.ntou.edu.tw (mailto:CHKST26@mail.ntou.edu.tw)

Shyh-Rong Kuo
(Taiwan)
Nonlinear Dynamics, Finite Element Method
E-mail: srkuo@mail.ntou.edu.tw (mailto:srkuo@mail.ntou.edu.tw)

Duu-Hwa Lee
(Taiwan)
Ocean Economics, Ocean Energy, Microalgal Biofuels
E-mail: dhlee@mail.ntou.edu.tw (mailto:dhlee@mail.ntou.edu.tw)

Cheng Lin
(Taiwan)
Experimental Fluid Mechanics, Coastal Engineering, Nonlinear Wave Mechanics and Laser Measurement Technology
E-mail: chenglin@nchu.edu.tw (mailto:chenglin@nchu.edu.tw)

Tai-Yuan Lin
(Taiwan)

mailto:cclung@mail.ntou.edu.tw
mailto:cmchao@email.ntou.edu.tw
mailto:albert@ntou.edu.tw
mailto:fryba@itam.cas.cz
mailto:gartsman@tig.dvo.ru
mailto:jchuang@mail.ntou.edu.tw
mailto:Paichen@ntou.edu.tw
mailto:b0137@mail.ntou.edu.tw
mailto:djjwo@mail.ntou.edu.tw
mailto:kashi@naoe.eng.osaka-u.ac.jp
mailto:CHKST26@mail.ntou.edu.tw
mailto:srkuo@mail.ntou.edu.tw
mailto:dhlee@mail.ntou.edu.tw
mailto:chenglin@nchu.edu.tw
user
Highlight

user
Highlight

user
Highlight



4/11/23, 9:57 PM Journal of Marine Science and Technology | Vol 24 | Iss 3

https://jmstt.ntou.edu.tw/journal/vol24/iss3/ 1/2

(https://jmstt.ntou.edu.tw)  (https://english.ntou.edu.tw/)

 

Volume 24, Issue 3 (2021)

Research Articles

INVESTIGATING MICROSTRUCTURES AND HIGH TEMPERATURE SUPERPLASTICITY BEHAVIOR OF MG-5(MASS%) SN ALLOY BY USING
EQUAL CHANNEL ANGULAR EXTRUSION (https://jmstt.ntou.edu.tw/journal/vol24/iss3/1)
Hao-Jan Tsai, Chin-Guo Kuo, Chuen-Guang Chao, and Tzeng-Feng Liu

AN INTERVAL-VALUED FUZZY NUMBER APPROACH FOR SUPPLIER SELECTION (https://jmstt.ntou.edu.tw/journal/vol24/iss3/2)
Chan-Shal Lee, Cheng-Chi Chung, Hsuan-Shih Lee, Guo-Ya Gan, and Ming-Tao Chou

AN EMPIRICAL APPLICATION OF FUZZY QFD TO IMPROVE THE RELATIONSHIP QUALITY OF THE HOME DELIVERY
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/3)
Tsung-Yu Chou and Ming-Tao Chou

SLOPE STABILITY ANALYSIS OF TRANSIENT SEEPAGE UNDER EXTREME CLIMATES: CASE STUDY OF TYPHOON NARI IN 2001
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/4)
Chia-Feng Hsu and Lien-Kwei Chien

ROBUST STABILIZATION OF UNCERTAIN SWITCHED NONLINEAR SYSTEMS WITH TWO MODES (https://jmstt.ntou.edu.tw/journal/vol24/iss3/5)
Jian-Qiang Wang and Chee-Fai Yung

SEISMIC RESPONSE OF AN ARCH-BEAM INTERACTING WITH SEQUENTIAL MOVING TRAIN LOADS (https://jmstt.ntou.edu.tw/journal/vol24/iss3/6)
Jong-Dar Yau, Ladislav Frýba, and Shota Urushadze

PREDICTIONS OF STRESS-STRAIN CURVE AND FATIGUE LIFE FOR AISI 316 STAINLESS STEEL IN CYCLIC STRAINING
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/7)
Liang-Hsiung Chou, Yung-Chuan Chiou, Chia-Chin Wu, and Ying- Jen Huang

THE HYDRODYNAMIC CHARACTERISTICS OF AN INCLINED SUBMERGED POROUS PLATE WITH ROCK FILLED STRUCTURE
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/8)
Ching-Yun Yueh, Shih-Hsuan Chuang, and Chih-Hao Su

LABVIEW-BASED REMOTE REAL-TIME EVALUATION SYSTEM FOR MOTOR WINDING MACHINES (https://jmstt.ntou.edu.tw/journal/vol24/iss3/9)
Jia-Sheng Hu, Chien-Chu Yeh, Ke-Han Su, Chao-Jen Chen, and Ming-Yang Cheng

PROBABILITY CALCULATION METHOD WITH NEURAL NETWORK FOR ESTIMATING WAVE OVERTOPPING AT COASTAL STRUCTURES:
LEARNING FROM REGULAR WAVE TESTS (https://jmstt.ntou.edu.tw/journal/vol24/iss3/10)
Ching-Piao Tsai, Karl-Friedrich Daemrich, and Chuen-Lin Ho

NUMERICAL SIMULATION OF DEEP EXCAVATION IN GRAVEL LAYERS (https://jmstt.ntou.edu.tw/journal/vol24/iss3/11)
Chien-Yi Wu and Shuh-Gi Chern

VELOCITY-BASED EGRESS MODEL FOR THE ANALYSIS OF EVACUATION PROCESS ON PASSENGER SHIPS
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/12)
Yoon-Ok Cho, Sol Ha, and Kwang-Phil Park

UNBALANCED LOAD COMPENSATION IN THREE-PHASE POWER SYSTEM WITH A CURRENT-REGULATED DSTATCOM BASED ON
MULTILEVEL CONVERTER (https://jmstt.ntou.edu.tw/journal/vol24/iss3/13)
Wei-Neng Chang, Ching-Huan Liao, and Po-Li Wang

NUMERICAL SIMULATION STUDY OF HYDRODYNAMIC IMPACT OF SEA-CROSSING BRIDGE (https://jmstt.ntou.edu.tw/journal/vol24/iss3/14)
Xiao-Feng Guo, Chu-Han Chen, Jun-Jian Tang, and Zhou-Hua Guo

SERVICE INNOVATION AT KEELUNG INTERNATIONAL HARBOR (https://jmstt.ntou.edu.tw/journal/vol24/iss3/15)
Ming-Chung Lii, Yuh-Ling Su, and Kung-Don Ye

EFFECT OF LORENTZ FORCE ON HYDROGEN PRODUCTION IN WATER ELECTROLYSIS EMPLOYING MULTIELECTRODES
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/16)
Ming-Yuan Lin, Wen-Nong Hsu, Lih-Wu Hourng, Teng-Shih Shih, and Chien-Ming Hung

SOFT COMPUTING TECHNOLOGIES IN DESIGN OF FUZZY CONTROLLER FOR ACTIVE VIBRATION ISOLATION SYSTEMS
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/17)
inn-Tong Chiu and Chih-Chung Fang

https://jmstt.ntou.edu.tw/
https://english.ntou.edu.tw/
https://jmstt.ntou.edu.tw/journal/vol24/iss3/1
https://jmstt.ntou.edu.tw/journal/vol24/iss3/2
https://jmstt.ntou.edu.tw/journal/vol24/iss3/3
https://jmstt.ntou.edu.tw/journal/vol24/iss3/4
https://jmstt.ntou.edu.tw/journal/vol24/iss3/5
https://jmstt.ntou.edu.tw/journal/vol24/iss3/6
https://jmstt.ntou.edu.tw/journal/vol24/iss3/7
https://jmstt.ntou.edu.tw/journal/vol24/iss3/8
https://jmstt.ntou.edu.tw/journal/vol24/iss3/9
https://jmstt.ntou.edu.tw/journal/vol24/iss3/10
https://jmstt.ntou.edu.tw/journal/vol24/iss3/11
https://jmstt.ntou.edu.tw/journal/vol24/iss3/12
https://jmstt.ntou.edu.tw/journal/vol24/iss3/13
https://jmstt.ntou.edu.tw/journal/vol24/iss3/14
https://jmstt.ntou.edu.tw/journal/vol24/iss3/15
https://jmstt.ntou.edu.tw/journal/vol24/iss3/16
https://jmstt.ntou.edu.tw/journal/vol24/iss3/17
user
Highlight



4/11/23, 9:57 PM Journal of Marine Science and Technology | Vol 24 | Iss 3

https://jmstt.ntou.edu.tw/journal/vol24/iss3/ 2/2

ON WAVE INTERACTION WITH FLOATING STRUCTURES WITH DRAGGED MOORINGS (https://jmstt.ntou.edu.tw/journal/vol24/iss3/18)
Po-I Chen, Cheng-Tsung Chen, and Jaw-Fang Lee

A NOVEL METHOD FOR TESTING LCD BY INTEGRATING SHORTING BAR AND TAGUCHI DOE TECHNOLOGIES
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/19)
Jium-Ming Lin and Yuan-Jung Chiang

THE COMPOSITE DESIGN OF H?^?-ERL SLIDING-MODE CONTROLLER (https://jmstt.ntou.edu.tw/journal/vol24/iss3/21)
Shun-Min Wang, Zhi-Hao Chen, and Cheng-Neng Hwang

THE DEVELOPMENT OF NEW TYPE FREE-FALL LIFEBOAT USING FLUID STRUCTURE INTERACTION ANALYSIS
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/22)
Ahmad Fauzan Zakki, Aulia Windyandari, and Dong Myung Bae

INFLUENCE OF SHOT-PEENING-INDUCED RESIDUAL STRESSES ON POST-NECKING BEHAVIOR OF TEMPERED ULTRAHIGH-STRENGTH
LOW ALLOY 300M STEEL (https://jmstt.ntou.edu.tw/journal/vol24/iss3/23)
Shing-Hoa Wang, Yi-Ming Jen, Yu-Cyuan Lin, Bee-Fong Wu, Hsiu-Chuan Hsu, and Ji-Jung Yeh

OPTIMIZATION OF LARGE-SCALE ECONOMIC DISPATCH WITH VALVE-POINT EFFECTS USING A MODIFIED HYBRID PSO-DSM APPROACH
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/24)
Chun-Lung Chen, Yu-Liang Lin, and Yen-Chang Feng

OUTSOURCING DECISIONS IN SINGLE MACHINE SCHEDULING PROBLEM WITH MULTIPLE EXTERNAL FACILITIES
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/25)
Jung Man Hong and Jong Hyup Lee

MODEL FOR ASSESSING THE FUNCTIONALITY OF SOIL AND WATER CONSERVATION FACILITIES (https://jmstt.ntou.edu.tw/journal/vol24/iss3/26)
Nai-Hsin Pan and Kuei-Yen Chen

A COMPARISON OF MODELS USED FOR AIRCRAFT TRACTOR SUPPLIER SELECTION FROM A FINANCIAL PERSPECTIVE
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/27)
Chang-Shu Tu, Chan-Shal Lee, Shing-Chih Yang, and Hsuan-Shih Lee

APPLICATIONS OF DATUM MARKER BUOY DATA TO SEARCH AND RESCUE OF PERSONS IN WATER (https://jmstt.ntou.edu.tw/journal/vol24/iss3/28)
Chou-Tien Yao, Chen-Han Tsai, and Hsiang-Hang Hsu

TEMPERATURE-DEPENDENT PATHOGENICITY OF GROUPER IRIDOVIRUS OF TAIWAN (TGIV) (https://jmstt.ntou.edu.tw/journal/vol24/iss3/29)
Hsin-I Liu, Ying-Chu Lin, Pinwen Peter Chiou, and Hsin-Yiu Chou

LD50 OF GAMMA RAY IRRADIATION EMPLOYED IN SULAWESI MEDAKA Oryzias woworae (https://jmstt.ntou.edu.tw/journal/vol24/iss3/30)
Chih-Yang Huang, Bin Lin, Kang-Wei Chang, and Shyn-Shin Sheen

FACILITATING THE RELEASE OF BIONUTRIENTS FROM MORINDA CITRIFOLIA (NONI) BY CELLULASE HYDROLYSIS AND LACTIC ACID
BACTERIA FERMENTATION AND THEIR EFFECTS ON α-AMYLASE AND α-GLUCOSIDASE ACTIVITIES (https://jmstt.ntou.edu.tw/journal/vol24/iss3/31)
Hui-Hung Lee, Li-Jung Yin, Hsueh-Ming Tai, and Shann-Tzong Jiang

HIGH-RESOLUTION SURFACE CIRCULATION OF THE BAY OF BENGAL DERIVED FROM SATELLITE OBSERVATION DATA
(https://jmstt.ntou.edu.tw/journal/vol24/iss3/32)
Mridula Kuttyattu Rayaroth, Benny Neettumkara, and Mohd Razali Mahmud
  
 

https://jmstt.ntou.edu.tw/journal/vol24/iss3/18
https://jmstt.ntou.edu.tw/journal/vol24/iss3/19
https://jmstt.ntou.edu.tw/journal/vol24/iss3/21
https://jmstt.ntou.edu.tw/journal/vol24/iss3/22
https://jmstt.ntou.edu.tw/journal/vol24/iss3/23
https://jmstt.ntou.edu.tw/journal/vol24/iss3/24
https://jmstt.ntou.edu.tw/journal/vol24/iss3/25
https://jmstt.ntou.edu.tw/journal/vol24/iss3/26
https://jmstt.ntou.edu.tw/journal/vol24/iss3/27
https://jmstt.ntou.edu.tw/journal/vol24/iss3/28
https://jmstt.ntou.edu.tw/journal/vol24/iss3/29
https://jmstt.ntou.edu.tw/journal/vol24/iss3/30
https://jmstt.ntou.edu.tw/journal/vol24/iss3/31
https://jmstt.ntou.edu.tw/journal/vol24/iss3/32
user
Highlight

user
Highlight



Journal of Marine Science and Technology, Vol. 24, No. 3, pp. 575-580 (2016 ) 575 
DOI: 10.6119/JMST-015-1126-1 

 

THE DEVELOPMENT OF NEW TYPE FREE-FALL 
LIFEBOAT USING FLUID STRUCTURE 

INTERACTION ANALYSIS 
 

Ahmad Fauzan Zakki1, Aulia Windyandari2, and Dong Myung Bae3 

 
 

Key words: acceleration response, fluid structure interaction analy-
sis, occupants safety, freefall lifeboat. 

ABSTRACT 

Freefall lifeboats provide a safe alternative to conventional 
lifeboats for emergency evacuation from ships and offshore 
platforms.  The international regulations require that a lifeboat 
for free-fall launching should be able to give protection against 
impact accelerations when it is launched with its full occupants 
and equipment from at least the maximum designed height. 

Since the height of offshore structure to the water surface is 
significantly high, during the water entry phase the acceleration 
response of the free-fall lifeboat might cause an injury to the 
occupants.  The special hull form design should be applied to 
reduce the acceleration.  The aim of the research is to develop 
a new type freefall lifeboat for the evacuation system on off-
shore platform.  The new hull form design is proposed and 
investigated, especially on the acceleration response due to 
slamming load.  The Fluid Structure Interaction (FSI) analysis 
with the penalty coupling method is used for estimating the 
acceleration response.  The numerical results were compared 
with the requirements of the IMO regulations. 

I. INTRODUCTION 

Marine evacuation systems are mandatory requirements to 
support activities on the ship and offshore platform.  The deve- 
lopment of marine evacuation system should consider the 
usability/functionality and habitability to give the long survival 
period under more severe environmental condition, (Taber et al., 
2011).  Formerly, the most common lifesaving equipment is the  
conventional lifeboat.  However, many life threatening acci-
dents have occurred with this type of lifeboats during launch 

into water.  This risk has substantially reduced due to the use 
of free-fall lifeboats recently. 

The freefall lifeboats have been designed to be fast and re-
liable evacuation system.  Once the occupants have been gone 
onboard, the lifeboat is simply sliding from a skid before the 
free-fall.  Some seconds after the water impact, the propulsion 
system can be started and the lifeboat can sail away from hazard 
location.  Although the free-fall lifeboat has offered a safe al- 
ternative to conventional lifeboat, however the injury potential 
of the occupants was appeared because of acceleration response 
induced by the slamming load.  Regulations for the protection 
against the impact acceleration were imposed by the Interna-
tional Maritime Organization (IMO) and national regulatory 
agencies. 

Since the height of offshore structure to the water surface is 
significantly high, the acceleration response would become the 
main factor on the development of new type hull form of free- 
fall lifeboat.  The particular hull form design should be applied 
to reduce acceleration response, such as: FF1200 from Schat 
Harding Company, and torpedo type from Noreq Company.  
The aim of this paper is to develop an alternative new type hull 
form of free-fall lifeboat for evacuation system on the offshore 
platform.  The application of the deep V shaped (chine type) as 
the free-fall lifeboat hull form was investigated for the pro-
posed design.  The acceleration response of proposed design 
was evaluated by the numerical simulation using FSI analysis 
Technique with penalty coupling method of LS-DYNA code. 

II. FSI ANALYSIS FOR ESTIMATION OF 
ACCELERATION RESPONSE OF  

FREE-FALL LIFEBOAT 

The impact of the boat with the water was formulated on  
the mathematical equations by using theories of hydrody-
namics, (Nelson et al., 1989; Boef W. J. C., 1992 a; Boef W. J. 
C., 1992 b; Arai et al., 1995).  The water entry problem of the 
free-fall lifeboat could be treated as FSI problems, such as 
slamming and sloshing.  These FSI problems could be conven-
iently simulated using Arbitrary Lagrangian Eulerian (ALE) 
formultion and Euler-Lagrange coupling algorithm.  Volume 
of Fluid (VOF) that able to solve a broad range of nonlinear 
free surface problems is adopted for solving the formulations.   
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ABSTRACT 

High-resolution surface circulation and its variability of the 
Bay of Bengal are derived by combining surface drifter and 
satellite observation data.  The satellite altimetry data, satellite- 
tracked surface drifter data and ocean surface winds from 
satellite scatterometers during 1993-2012 are used.  The es-
timated velocities show good agreement with in-situ acoustic 
Doppler current profiler observations.  The estimated velocity 
components are significantly correlated with monthly mean ve- 
locity components from Research Moored Array for African- 
Asian-Australian Monsoon Analysis and Prediction buoy data.  
The mean circulation exhibits the strong western boundary 
current, zonal currents and weak eastern boundary flow.  Large 
spatial and temporal variations are found in the western bound-
ary current and intense mesoscale eddy activity in the western 
Bay of Bengal.  Significant changes in surface circulation during 
positive and negative Indian Ocean Dipole (IOD) events are 
evident.  During positive IOD, the eastward equatorial jet is re- 
versed and the western boundary current is much weakened.  
Meanwhile, the western boundary current is the prominent flow 
during negative IOD events.  High eddy kinetic energy is found 
during strong IOD events. 

I. INTRODUCTION 

The Bay of Bengal (BoB), the northeastern arm of the In-
dian Ocean, is a unique ocean with interrelated oceanographic,  
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Fig. 1. Geographic location of Bay of Bengal (image taken from https:// 

mygoldenbengal.wordpress.com). 

 
 

biological and sedimentary processes driven by monsoon winds.  
The semi-enclosed nature and the proximity to the equator 
make the BoB different from other oceans (Fig. 1).  Systematic 
information on the BoB was first obtained from the studies 
(Duing, 1970; Wyrtki, 1971, 1973) conducted during the Inter- 
national Indian Ocean Expedition in 1960-1965. 

A unique feature of the bay is the extreme variability of its 
physical properties.  Sea surface temperature (SST) in the BoB 
has significant influence on the climate and monsoon preci- 
pitation over the surrounding land masses (Li et al., 2001; 
Shenoi et al., 2002; Shankar et al., 2007; Jiang and Li, 2011).  
The SST over BoB is much warmer than that over the Arabian 
Sea (Shenoi et al., 2002).  Temperature in the offshore areas, 
however, is warm and markedly uniform in all seasons, decreas- 
ing somewhat towards the north. 

Salinity distribution of BoB is highly heterogeneous with 
extremely fresh surface water in the northern part of the basin 
and saltier water at subsurface as well as towards the south.  
Several studies (e.g., Murty et al., 1992, 1996; Shetye et al., 
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ABSTRACT 

In this study, we investigated the microstructures and high 
temperature plasticity behaviour of an Mg-5(mass%) Sn alloy 
after equal channel angular extrusion (ECAE).  These results 
show that the grain boundary of the as-cast Mg-5(mass%) Sn 
alloy contained continuous eutectic -Mg  Mg2Sn precipitates.  
After an ECAE process, the average grain size decreased from 
147 m to about 10 m and the continuous eutectic -Mg  
Mg2Sn particles were broken down, and those particles dis-
tributed uniformly.  The maximum elongation was 550 % at 
high temperature 350C with strain rate of 1  10-3 s-1. 

I. INTRODUCTION 

Magnesium alloys are the lightest commercial structural 
alloys and have excellent specific strength and stiffness, and 
sounds better used in PC or portable information equipment 
(Kojima, 2001).  Plasticity behavior has been proven to play a 
key role in the manufacturing of complicated parts in the in-
dustry.  Fine structure plasticity of metals usually requires that 
the average grain size is distributed homogeneously below 
10-15 m without significant grain growth (Sherby, 1989; 
Nieh, 1997).  High temperatures plasticity has found to exist in 
several magnesium alloys and their composites such as AZ31, 
AZ61, AZ91 and ZK60 (Bussiba, 2001; Hiroyuki, 2002; Tan, 
2002; Hidetoshi, 2003; Wei, 2003; Yuichi, 2006).  In order to 
increase plastic strain rate by reducing average grain size, 

several thermo-mechanical processes have been studied, such 
as extruding (Yuichi, 2006; Park, 2011; You, 2011), rolling 
(Tan, 2002; Wei, 2003) and equal channel angular extrusion 
(ECAE) (Hiroyuki, 2002; Yuichi, 2006). 

Park et al. studied the extruded Mg-Sn based alloys (Park  
et al., 2011 and Park & You, 2011).  These authors used the 
solution heat treatment (SHT) and indirect extrusion in a two- 
step process to produce ultrafine grains (1.5 m).  The results 
show maximum elongations achieving 670% and 900% at low 
temperature 200 °C with strain rate 1  10-4 s-1 due to the fine 
grain microstructure and the presence of small Mg2Sn parti-
cles; You et al. studied the plasticity deformation mechanism 
of Mg-Sn based alloy at low temperatures (175C and 200C) 
(You et al., 2011).  Therefore, we try to use ECAE process to 
reduce the size of grains and Mg2Sn particles; then further 
evaluate the plasticity deformation mechanism of Mg-5(mass%)  
Sn alloy at high temperatures (250C, 300C and 350C). 

The Mg-5(mass%) Sn alloy was selected because earlier 
studies reported that the Mg-5(mass%) Sn alloy has good 
tensile properties and excellent creep resistance at high tem-
peratures.  Moreover, researchers investigated that the Mg2Sn 
precipitates are very stable at high temperatures (Park, 2005; 
Chen, 2007; Liu, 2007; Kang, 2007; Wei, 2008; Wei, 2009; 
Tsai, 2012). 

II. EXPERIMENTAL PROCEDURE 

An alloy with a composition of Mg-5(mass%) Sn was pre-
pared.  Pure magnesium (99.95 mass%) and pure tin (99.98 
mass%) were melted in a crucible under the protection of SF6 
gas at 800C.  The melted mixture was stirred to ensure ho-
mogeneity.  It was then held at 720C for 30 minutes and 
finally cast into a steel mould that was preheated to 250C.  
The cavity dimension of the mould was 300 mm  70 mm  60 
mm.  The ECAE was conducted by a die which is a block with 
two intersecting channels of identical cross-section with a 
120 angled channel through the die via Bc processing route.  
Bc processing route means that the sample was removed from 
the die and then rotated by + 90 in the same direction between  
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ABSTRACT 

This paper used the Sea-Crossing Bridge in Quanzhou Bay 
as an example to simulate its tidal flow field after construction 
by a semi-implicit Lagrangian-Eulerian finite difference method.  
Triangle or quadrilateral meshes were used to refine a mesh 
for the sea area close to the bridge in the model.  Each bridge 
pier was treated as land.  The minimum side length of the mesh 
was approximately 5 meters.  The simulation results showed that 
slow flow areas were formed in front of bridge piers due to the 
influence of rising and falling tides; at the back of bridge piers, 
slow flow areas were also formed after rising and falling tides 
passed the piers.  The tide race direction of rise and fall in the 
main bridge area was basically perpendicular to the bridge site 
line.  The influence domain of upstream and downstream flow 
along the bridge site line could extend approximately 1 km away.  
The variation of annual siltation intensity was mainly located 
in the water area around the bridge piers.  The annual siltation 
intensity of suspended sediment around the main bridge pier 
increased about 2-20 cm/year.  The annual siltation intensities 
between piers decreased about 1-2 cm/year.  The movement of 
tidal flow and the variation of sediment back-siltation rule 
would have certain impacts on the marine ecosystem, regional 
flood control, and navigation in Quanzhou Bay. 

I. INTRODUCTION 

In recent years, with the rapid development of marine 
economy, many sea-crossing bridges have been built in the 
coastal areas of China.  After completion of sea-crossing bridge 
construction, the bridge piers submerged in the ocean resulted 
in the increase of flow resistance adjacent to the bridge and the 

decrease of the water-carrying section, which had certain im-
pacts on the tidal flow field of the marine environment adja-
cent to the bridge site, and also influenced seabed erosion and 
siltation (Pang et al., 2008a; 2008b) and thus affected the 
marine environment. 

The hydrodynamic impact of a sea-crossing bridge can be 
studied through a numerical simulation method.  Due to the 
relatively small dimensions of bridge piers, approximately 3 to 
30 meters, the generalization of the pier (Pang et al., 2008a) 
should be taken into special consideration when studying  
the numerical computation regarding hydrodynamic impact of 
bridge piers on marine or tidal river environments.  Existing 
treatment methods (Tang and Li, 2001; Chen and Hu, 2003; 
Cao et al., 2006; Yuan and Xu, 2006; Zhang et al., 2007) 
mostly include mesh refinement within a certain extent adja-
cent to bridge piers, then carry out numerical simulation by the 
additive roughness method, the water-blocking area replace-
ment method, and the additive resistance method, etc.  These 
methods mostly simulate the hydrodynamic effect through in- 
creasing friction-resistance coefficient and decreasing water 
depth based on water-resistance extent; however, they could 
not characterize the local flow field adjacent to the bridge piers.  
Therefore, the computation based on these simulation methods 
differs from engineering actuality, which causes the computa-
tional results to have a higher rate of error. 

This research used a semi-implicit Lagrangian-Eulerian fi-
nite difference method and triangle or quadrilateral meshes to 
accurately simulate the hydrodynamic environmental impact 
of sea-crossing bridge construction on a marine area.  Each 
bridge pier was treated as land, with minimum mesh side length 
of about 5 m, to obtain the refined tidal flow field adjacent to 
the bridge piers.  Based on the predication of hydrodynamic 
impact, this paper analyzed and assessed the marine environ-
mental impact of sea-crossing bridge construction (Li et al., 
2008). 

II. PROJECT BACKGROUND 

Quanzhou Bay is located off the middle of the south-eastern 
coast of Fujian Province; it is surrounded by Huian County on 
the north-eastern side, Quanzhou City on the north-western  
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