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Gemi Stabilitesi ve Giivenligi
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Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
Bahar 3 7.5 YL
GEM512E (Spring) (M.So)

Lisansisti Program
(Graduate Program)

Gemi Insaat1 ve Gemi Makinalar1 Miihendisligi/ Gemi Insaat: ve Gemi Makinalar1 Miihendisligi
Naval Architecture and Marine Engineering/ Naval Architecture and Marine Engineering

Dersin Taru
(Course Type)

Ingilizce
(English)

Dersin Dili
(Course Language)

Segmeli
(Elective)

Dersin Icerigi
(Course Description)

30-60 kelime arasi

Gemi stabilitesinin tanimi ve geligimi. Stabilitede kullanilan lineer olmayan ydntemlerin g6zden gegirilmesi:
Harmonik denge yontemi, agirlikli artiklar yontemi, Lyapunov yontemi, Melnikov yontemi vb. Gemilerin
dinamik stabilitesi ve alabora olmasinin gdzden gegirilmesi. Yalpa, hareketi, parametrik rezonans ve
bunlardan korunma yéntemleri. Yaral stabilite kavrami ve gemiler i¢in 6nemi. Ro-ro gemilerinin stabilitesi
ve olasilikli yarali stabilite hesabi. Yeni getirilen Stockholm Anlagmasi ve benzeri kurallarin gemi
stabilitesine uygulanmasi. Yeni jenerasyon tankerlerin stabilitesinin incelenmesi. Ozel tipte gemilerin
stabilitesi. Gemi ve gevre giivenligi ile ilgili yeni kural ve yonetmeliklerin irdelenmesi. Yelkenli tekneleri
stabilitesi ve stabilite Kriterleri.

Brief summary of ship stability and chronological development. Nonlinear stability theories and methods
such as harmonic balance, weighted residuals, Lyapunov and Melnikov methods etc. Analysis of dynamical
ship stability. Roll motion, parametric resonance and their mitigation. Damaged stability of ships and capsize
phenomenon and its significance and applications for various vessels. Stability of ro-ro ships and calculation
of probabilistic damaged stability. International new rules and regulations in ship stability such as Stockholm
agreement and their applications. Stability of new generation tankers. Stability of special vessels. New rules
and regulations in ship and environmental safety and their immediate impact. Stability of sailing yachts and
stability criteria.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. 1leri stabilite ve gemi giivenligi konularindaki yenilikleri anlatmak.

2. Lineer olmayan stabilite konularindaki metot ve 6rnekleri incelemek.

3. IMO gibi Uluslararasi kuruluslarin siirekli olarak giincelledigi ¢esitli tipte gemilere ait yeni stabilite
ve giivenlik kurallarin1 6grencilere aktarmak.

1. Understanding of advanced ship stability and new directions in ship stability and safety.
Analysis of nonlinear methods in ship stability with examples.
3. Coverage of new rules and regulations of IMO or other international organizations for various

type ships.

N

Dersin Ogrenme
Ciktilan

(Course Learning
Qutcomes)

Maddeler halinde 4-9 adet

Dersi bagariyla tamamlayan dgrenciler agagidaki yetenek ve kazanimlarla donatilacaktir:
1. Gemi stabilitesi ve glivenliginin 6nemini anlama ve degerlendirme,
2. Lineer olmayan stabilite ve hareket tanima ve problemleri ¢6zebilme,
3. Stabilite ve giivenlik konularinda alinmasi gereken dizayn ve operasyonel dnlemleri kavrama,
4.  Stabilite kurallarinin ¢ikis mantigi ve metodolojisini 6grenme ve kurallari uygulayabilme,

Students who complete the course with success, will acquire the following qualities:
1. Able to understand the importance and scope of ship stability and safety concept,
2. Get acquainted with nonlinear ship stability and motions and solution of relevant problems,
3. To get familiar with the remedies to ship stability and safety problems both in design and
operation stages,
4.  Able to comprehend the logic and methodology behind ships stability rules and regulations and
usage of stability criteria.




Kaynaklar
(References)

En 6nemli 5 adedini belirtiniz

Belenky V.L., Sevastianov N.B. (2007). Stability and Safety Of Ships: Risk Of Capsizing,
SNAME, Jersey City

Biran, A.B. (2003). Ship Hydrostatics and Stability. Butterworth-Heinemann, Oxford.

Kobylinski, L.K., Kastner, S. (2003). Stability and Safety of Ships. Elsevier, Oxford.

Nayfeh, A.H., Balachandran, B. (1995). Applied Nonlinear Dynamics: Analytical,
Computational and Experimental Methods. Wiley Series in Nonlinear Sci., NY.

Colin S. Moore Edited By J. Randolph Paulling (2010), Principles of Naval Architecture

Series: Intact Stability, SNAME, Jersey City, USA.

Odevler ve Projeler

(Homework & Projects)

2 Odev verilecektir

2 Homework will be assigned

Laboratuar Uygulamalar:

(Laboratory Work)

Yok

None

Bilgisayar Kullanimi

(Computer Use)

Her tiirlii genel ve gemi ingaatina yonelik yazilimlarin kullanimi énerilmekte ve
tesvik edilmektedir.

Use of generic and/or naval architectural software is strongly advised and
encouraged.

Diger Uygulamalar

(Other Activities)

Yok

None

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan 1 % 30
(Midterm Exams) (30 %)

Kisa Smavlar

(Quizzes)

Odevler % 30
(Homework) (30 %)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1 1 % 40
(Final Exam) (40 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar1
1 Gemi stabilitesine giris ve kronolojik gelisimi 1
2 Hasarsiz stabilite teorileri ve kriterleri 1.4
3 Istatistiksel metotlar 1.4
4 Olasiliklt metotlar 1.4
5 Gelecekte ortaya ¢ikacak kurallar 1.4
6 Gemilerde yalpa hareketi ve biylk genlikli yalpa hareketi 2,3
7 Dinamik ve lineer olmayan gemi stabilitesi 1.2
8 Yelkenli tekneleri stabilitesi ve ilgili kurallar 3.4
9 Gemilerin yarali stabilitesi ve yarali stabilite analiz yontemleri 3.4
10 Yaral stabilite kural ve standartlari 4
11 Ro-Ro gemilerinin stabilitesi ve giivenligi ve olasiliko1 yarali stabilite kurallar: 3.4
12 Alabora olma, parametric rezonans ve bunlari karst alinmasi gereken dnlemler 2,34
13 Gemi ve gevre konularindaki yeni kurallar ve bunlarn etkileri 4
14 Bazi vaka sunumlari ve stabilite bukleti 1,234
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to ship stability and chronological development 1
2 Intact stability theories and standards 1.4
3 Statistical methods 1.4
4 Probabilistic methods 1.4
5 Future regulations 1.4
6 Roll motion of ships and large roll motion 2.3
7 Analysis of dynamical and nonlinear ship stability 1.2
8 Sail boat stability and rules 3.4
9 Damaged stability of ships and damage stability analysis methods 3.4
10 Damage stability rules and regulations 4
11 Stability and safety of ro-ro ships and probabilistic damaged stability 34
12 Capsize phenomena and parametric resonance and their mitigation 2,34
13 New rules and regulations in ship and environmental safety and their immediate impact 4
14 1,234

Various case studies and stability booklet




Relationship between the Course and Naval Architecture and Marine Engineering Program

Contribution

Naval Architecture and Marine Engineering M.Sc. Program Outcomes Level

1]2]3

KNOWLEDGE

Developing and intensifying knowledge in the Naval Architecture & Marine Engineering area,

based upon the competency in the undergraduate level. X

Grasping the inter-disciplinary interaction related to the Naval Architecture & Marine X
Engineering Area.

SKILLS

Ability to use the expert-level theoretical and practical knowledge acquired in the Naval X
Architecture & Marine Engineering area.

Interpreting and forming new types of knowledge by combining the knowledge from the Naval X
Architecture & Marine Engineering Area and the knowledge from various other disciplines.

Solving the problems faced in the Naval Architecture & Marine Engineering Area by making X
use of the research methods.

COMPETENCE TO WORK INDEPENDENTLY, TO TAKE RESPONSIBILITY

Ability to carry out a specialistic study related to the Naval Architecture & Marine Engineering X

VI ] Area independently.

Developing new strategic approaches to solve the unforeseen and complex problems arising
vii | in the practical processes of the Naval Architecture & Marine Engineering area and coming X
up with solutions while taking responsibility.

Fulfilling the leader role in the environments where solutions are sought for the problems

VI 1 related to the Naval Architecture & Marine Engineering area. X
LEARNING COMPETENCE
ix Assessing the specialistic knowledge and skill gained through the study with a critical view X

and directing the Naval Architect & Marine Engineer’s own learning process.

COMMUNICATION AND SOCIAL COMPETENCY

Systematically transferring the current developments in the Naval Architecture & Marine
X Engineering Area and a Naval Architect & Marine Engineer’s own work to other groups in and X
out of the Naval Architecture & Marine Engineering Area; in written, oral and visual forms.

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and

Xl establishing written and oral communication with that language.

Using the computer software together with the information and communication technologies X

Xil efficiently and according to the needs of the Naval Architecture & Marine Engineering area.

AREA SPECIFIC COMPETENCY

Paying regard to social, scientific, cultural and ethical values during the collecting,
xiii | interpreting, practicing and announcing processes of the Naval Architecture & Marine X
Engineering area related data and the ability to teach these values to others.

Developing strategy, policy and application plans concerning the subjects related to the
xiv | Naval Architecture & Marine Engineering Area and the ability to evaluate the end results of X
these plans within the frame of quality processes.

Using the knowledge and the skills for problem solving and/or application (which are

xv | processed within the Naval Architecture & Marine Engineering area) in inter-disciplinary X
studies.
Vi In the programs with thesis, the ability to present a Naval Architect & Marine Engineer’s own X

work within the international environments orally, visually and in written forms.

1: Little, 2. Partially, 3. Full




Dersin Gemi Insaati ve Gemi Makinalar1 Miihendisligi Programyla iliskisi

Gemi Insaat1 ve Gemi Makinalar1 Miihendisligi Programinin Yiiksek Lisans

mezunlarina kazandiracag bilgi, beceri ve yetkinlikler
(GIGMM Program Y.Lisans ciktilari)

Katki
Seviyesi

1

2

3

BILGI

Lisans diizeyi yeterliliklerine dayali olarak, Gemi ingaati ve Gemi Makinalari Miihendisligi
alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve derinlestirebilme.

Gemi Insaati ve Gemi Makinalari Milthendisligi alaninin iliskili oldugu disiplinler arasinda
etkilesimi kavrayabilme.

BECERI

Gemi Ingaati ve Gemi Makinalari Miihendisligi alaninda edindigi uzmanhk diizeyindeki
kuramsal ve uygulamali bilgileri kullanabilme.

Gemi Insaati ve Gemi Makinalari Milhendisligi alaninda edindigi bilgileri farkli disiplin
alanlarindan gelen bilgilerle blitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme.

Gemi insaatl ve Gemi Makinalari Miihendisligi alani ile ilgili karsilasilan sorunlari arastirma
yontemlerini kullanarak ¢céziimleyebilme.

BAGIMSIZ CALISABILME ve SORUMLULUK ALABILME YETKINLIGI

Vi

Gemi Insaati ve Gemi Makinalari Miihendisligi alanini ile ilgili uzmanlik gerektiren bir
calismayi bagimsiz olarak yliriitebilme.

vii

Gemi Ingaati ve Gemi Makinalari Mithendisligi alani ile ilgili uygulamalarda karsilagilan ve
oéngdriilemeyen karmasik sorunlarin ¢ézdmii igin yeni stratejik yaklasimlar gelistirebilme ve
sorumluluk alarak ¢c6zim Uretebilme.

viii

Gemi Insaati ve Gemi Makinalari Miihendisligi alani ile ilgili sorunlarin ¢éziimlenmesini
gerektiren ortamlarda liderlik.

OGRENME YETKINLIGI

Gemi Insaati ve Gemi Makinalari Miihendisligi alaninda edindigi uzmaniik diizeyindeki bilgi
ve becerileri elestirel bir yaklasimla dederlendirebilme ve é6grenmesini yénlendirebilme.

ILETISIM ve SOSYAL YETKINLIK

Gemi insaati ve Gemi Makinalari Miihendisligi alanindaki giincel gelismeleri ve kendi
calismalarini, nicel ve nitel veriler ile destekleyerek, alanindaki ve alan disindaki gruplara,
yazili, s6zlii ve gbrsel olarak sistemli bicimde aktarabilme.

Xi

Bir yabanc! dili en az Avrupa Dil Portféyii B2 genel diizeyinde kullanarak sézlii ve yazili
iletisim kurabilmek.

Xii

Gemi Insaati ve Gemi Makinalari Miihendisligi alaninin gerektirdigi diizeyde bilgisayar
yazilimi ile birlikte bilisim ve iletisim teknolojilerini ileri diizeyde kullanabilme.

ALANA 62GU YETKINLIK

Xiii

Gemi Insaati ve Gemi Makinalari Miihendisligi alani ile ilgili verilerin toplanmasi,
yorumlanmasi, uygulanmasi ve duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik
degerleri gbzeterek denetleyebilme ve bu degerleri 6gretebilme.

Xiv

Gemi Ingaati ve Gemi Makinalari Miihendisligi alani ile ilgili konularda strateji, politika ve
uygulama planlari geligtirebilme ve elde edilen sonuglari, kalite siiregleri gergevesinde
degerlendirebilme.

XV

Gemi Insaati ve Gemi Makinalari Mithendisligi alaninda dziimsedikleri bilgiyi, problem ¢ézme
ve/veya uygqulama becerilerini, disiplinlerarasi ¢calismalarda kullanabilme.

XVi

Kendi ¢alismalarini, alanindaki uluslararasi platformlarda, yazili, sézlii ve/veya gérsel olarak
aktarabilme.

1: Az, 2. Kismi, 3. Tam

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Prof.Dr. Metin Taylan 03.07.2023




