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Dersin Ad1

Course Name

Gemilerin Yapisal Dizayni

Structural Design of Ships

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama |~ Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
GEM 413 7 3 5 3 0 0
GEM 413E
Béliim / Program Gemi Insaat1 ve Gemi Makinalar1 Miithendisligi/Gemi Insaat1 ve Gemi Makinalar1 Miih.
(Department/Program) | Naval Architecture and Marine Engineering/Naval Architecture and Marine Eng.
Dersin Tiirii Miihendislik Tasarim Dersin Dili Turkge/ingilizce
(Course Type) Engineering Design (Course Language) | Turkish/English

Dersin Onkosullar:
(Course Prerequisites)

GEM 322 /IGEM 322E

Dersin mesleki
bilesene katkisi, %
(Course Category
by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
0% 20% 80% 0%

Dersin Icerigi

(Course Description)

Rasyonel temelli dizayna giris. Gemi yapisal dizayninda optimizasyon metodlar1.
Yiikleme. Tekne kirisi tepki analizi. Matris metodlara giris. Sonlu elemanlar metoduna
giris. Burulma ve tekne kiriginin ¢arpilmasi. Plastisiti. Kompozit kiris teknigi. Gemi
levhalari, egilme ve stabilite. Gemi yap1 elemanlarinin burkulma analizi.

Introduction to rationally based design. Optimization methods in ship structural design.
Loading. Hull girder response analysis. Introduction to matrix methods. Introduction to
finite element method. Torsion and warping of ship hull. Plasticity. Composite beam
technique. Ship plates, bending and stability. Buckling analysis of ship structural
members.

Dersin Amaci

(Course Objectives)

1. Rasyonel temelli gemi yapisal dizayninin tanitilmasi

2. Rasyonel temelli gemi yapisal dizayninda kullanilan analiz metodlarinin dgretilmesi

3. Rasyonel temelli design metodunun, gemi yapisal problemlerine uygulayabilme
kabiliyetinin 6grencilere kazandirilmasi.

=

To introduce the rationaly based ship structural design

To teach the methods of analysis used in the rationaly based ship structural design

3. To give the ability to apply knowledge of the rationaly based design on ship structural
problems.

N

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan dgrenciler:
. Yapisal dizaynin temel prensiplerini kullanabilecektir.
Il. Rasyonel temelli dizayn yaklagimini basit problemlere uyguluyabilme becerisi kazanma
I1l. Optimizasyon metodlarini yapisal problemlere uygulayabilme becerisi kazanacaktir.
IV. Limit durum fonksiyonlarini kullanabilme
V. Tekne kirisi tepki analizi gerceklestirme becerisi kazanma
VI. Sonlu elemanlar metodunun gemi yapisal problemlerde kullanilmasi
VII. Plastisite, gemi levhasi egilme ve stabilitesi analizlerini ger¢eklestirebilme
VIII. Elde edilen bilgilerin ¢esitli yapisal problemlerine uygulanabilme becerisi kazanmasi

Students who pass the course will be able to:
I.  Use the basic aspect of structural design
I1. Gain the ability to apply the rationally based design approach to simple problems.
I11. Gain the ability to apply optimization methods to structural problems.
IV. Use the limit state functions in optimization
V. Gain the ability to perform the ship hull response analysis
VI. Apply the finite element methods to ship structural problems.
VII. Perform the plasticity, ship plate bending and stability analysis

VI11.Use the knowledge gained in various ship structural problems




Ders Kitab1 O.W. Hughes, Ship Structural Design; A rationally based, computer aided

(Textbook) optimization approach, SNAME, New Jersey, 1988.

Diger Kaynaklar R.E.D. Bishop and W.G. Price, Hydroelasticity of Ships, Cambridge Publication,

(Other References) 1979.
Jensen, J.J., Load and Global response of ships, Elsevier Ocean Engineering Series,
\ol.4, 2001.

Odevler ve Projeler Ogrencilere dersi daha iyi anlamalar1 amaci ile 6dev verilecek ve bu 6devler bir hafta
sonra toplanancaktir. Odev sorularindan sinavlarda yararlanilabilir.

(Homework & Projects All homework problems are to be handed in a week after they are assigned.

Homework problems may be used as a source of exams.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Yil i¢i Smavlan 2 40%
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar 2 5%
(Quizzes)
Odevler 5 5%
(Homework)
Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smavi 1 %50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Yapisal dizaynin temel prensipleri I
2 Yapisal dizaynin temel prensipleri |
3 Rasyonel temelli dizayna girig 1
4 Optimizasyon metodlari i, 1l
5 Yiikler, Tepkisel davranislar \V4
6 Limit durum fonksiyonlari, optimizasyon v
7 Tekne kirisi tepki analizi Vv
8 Kompozit kiris teknigi, sonlu elemanlara giris VI
9 Sonlu elemanlar metoduna giris VI
10 Plastisite VII
11 Gemi levhasi egilme ve stabilite Vil
12 Gemi levhasi egilme ve stabilite VI
13 Gemi yapi problemlerine uygulama WALl
14 Gemi yap1 problemlerine uygulama VIII
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic principles of structural design |
2 Basic principles of structural design |
3 Introduction to rationally based design Il
4 Optimization methods I,
5 Loads, responses \Y
6 Limit state functions, optimization AV
7 Ship hull response analysis V
8 Composite beam, introduction to finite elements VI
9 Introduction to finite elements VI
10 Plasticity VII
11 Ship plate bending, stability VIl
12 Ship plate bending, stability VII
13 Application of ship structural problems VI
14 Application of ship structural problems VI




Dersin Gemi Insaati ve Gemi Makinalar: Miihendisligi Programiyla Iliskisi

Ogrencilere Ait Ciktilar

Katki

Seviyesi

1

2

3

Matematik, fen bilimleri ve kendi dallart ile ilgili mithendislik konularinda yeterli bilgi birikimi.

X

(o

Miihendislik problemlerinin incelenmesi i¢in deney tasarlama, deney yapma, veri toplama,
sonuglar1 analiz etme ve yorumlama becerisi.

X

Bir sistemi ya da bilesenini veya siireci, gercekei kisitlar ve kosullar altinda, belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi; bu amacla modern tasarim yontemlerini uygulama
becerisi. (Gergekei kisitlar ve kosullar tasarimin niteligine gore, ekonomi, ¢evre sorunlari,
stirdiirtilebilirlik, tiretilebilirlik, etik, saglik, giivenlik, sosyal ve politik sorunlar gibi 6geleri
igerirler.)

Cok disiplinli takimlarda etkin bi¢cimde galisabilme becerisi.

Muhendislik problemlerini saptama, tanimlama, formiile etme ve ¢6zme becerisi.

Mesleki ve etik sorumluluk bilinci.

S6zIU ve yazili etkin iletisim kurma becerisi.

TS |=|d |

Mihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, cevre ve giivenlik
Uzerindeki etkileri ile gagin sorunlari hakkinda bilgi; miithendislik ¢dziimlerinin hukuksal sonuglari
konusunda farkindalik.

X

Yasam boyu 6grenmenin gerekliligi bilinci; bilgiye erisebilme, bilim ve teknolojideki gelismeleri
izleme ve kendini siirekli yenileme becerisi.

Giincel ve ¢agdas konular hakkinda bilgi sahibi olma

xl—-

Miihendislik uygulamalart i¢in gerekli olan modern teknik ve araglari gelistirme, segme ve
kullanma becerisi.

Akigkanlar mekanigi, yap1 mekanigi, malzeme ve enerji/sevk sistemleri ile ilgili temel bilgileri
deniz tagitlarinin tasariminda uygulama becerisi

X[ X|X| X

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Naval Architecture and Marine Engineering

Curriculum

Student Outcomes

Level of
Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering

X

An ability to design and conduct experiments, as well as to analyze and interpret data

X

An ability to design a system, component, or process to meet desired needs

X

An ability to an function on multi-disciplinary teams

An ability to identify, formulate, and solve engineering problems

An understanding of professional and ethical responsibility

x| X

An ability to communicate effectively

O Q|- |0 |T|D

The broad education necessary to understand the impact of engineering solutions in a global
and societal context

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues

x\—- —

An ability to use the techniques, skills, and modern engineering tools necessary for engineering
practice.

An ability to apply basic knowledge in fluid mechanics, structural mechanics, material
properties, and energy/propulsion systems in the context of marine vehicles;

X XIX|X| X

1: Little, 2. Partial, 3. Full
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