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Dersin Tanimi
(Course Description)

Kabuklarin genel tanimi, diferansiyel kabuk elemani, kabuk yer degistirmelerinin,
gerilmelerinin ve i¢c kuvvetlerinin hesaplanmasi, Kabuklarin mambran teorisinin esaslari,
Donel simetrik kabuklarin mambran duruma gore hesabi, Silindirik kabuklarin egilmeli
hesabi, Donel simetrik kabuklarin sonlu elemanla modellenmesi, Kabuklarda genel
donati diizeni ve konstriiksiyon kurallari, Yiksek kirisler hakkinda genel tasarim esaslari,
Silo ve bunkerler hakkinda genel bilgiler, Silolarin genel tasarim esaslari ve donati
diizeni, konstriksiyon kurallari.

General definition of shells, differential shell element, calculation of displacements,
stresses and internal forces of the shells, general knowledge and design of the rotational
symmetric membrane shells, flexural design of cylindrical shells, design of the rotational
symmetric shells by using finite element method, general construction rules and
reinforcement arrangement of shells, introduction to deep beams and their general
design. introduction and general knowledge of the silos and bunkers, design of silos,
general construction rules and reinforcement arrangement of silos.

Dersin Amaci
(Course Objectives)

1. Kabuk sistemlerin (cami kubbesi, silindirik kabuk, silo ve bunker) davranisi ve donel
simetrik kabuklarin genel tasarim bilgilerinin kazandiriimasi

2. Kabuk sistemler igin glincel yonetmelik hiikiimleri ve konstriiktif esaslar konusunda
bilgi sahibi olmak

3. Tasiyicl sistem se¢ciminde 6grencinin ufkunu agmak

1. Learn about behavior of shell structures and design of the rotational symmetric shell
structures (rotational symmetric membrane shells, cylindrical shells, silos, bunkers)

2. To give information about the application of current code requirements and
construction details for shells

3. For Students, to open new horizons in selection of structural systems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Donel simetrik kabuklarin mambran duruma gore i¢ kuvvetlerinin hesaplanmasi ve
boyutlandiriimasi

2. Silindirik kabuklarin egilmeli hesabinin yapilmasi ve boyutlandiriimasi

3. Genel olarak kabuklarin donatisinin secimi ve yerlesimi hakkinda bilgi sahibi olmak
4. Yiksek kirislerin boyutlandiriimasi

5. Silolarin hesabi ve boyutlandiriimasi

1. Calculation of internal forces of the rotational symmetric membrane shells and design




of the rotational symmetric membrane shells
2. Flexural design of the cylindrical shells including the reinforcement

shell system
4. Design of deep beams
5. Design of reinforced concrete silos

3. The reinforcement arrangement and the other constructional rules about the general

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 ]Kabuklar hakkinda genel bilgiler, kabuklarin siniflandirilmasi 1
) Diferansiyel kabuk elemani, gerilmeler, i¢ kuvvetler, kabugun deformasyonu igin yapilan 1
geometrik kabuller, kabuklarin mambran teorisinin esaslari
3 | Donel kabuklar, kabuk tasiyici sistemlere etki eden yiikler 1
Donel simetrik mambran kabuklarin i¢ kuvvetleri, donel simetrik mambran kabuklarin sinir
4 .. . . .. 1
kosullari, donel simetrik kabuklarin mambran duruma gore hesabi,
5 Donel kiiresel kabuklarin, konik kabuklarin ve silindirik kabuklarin mambran i¢ kuvvetlerinin 1
hesabi
6 |Kisa Sinav, 1. Odev Teslimi (sunum) 1
7 |Silindirik kabuklarin egilmeli hesabi 2
8 [|Kabuklarda genel donati diizeni ve konstriksiyon kurallari 1-3
9 |Sonlu eleman yontemi, 1
10 ]SAP2000 ile kabuk sonlu eleman modellemesi 1-2
11 |Yuksek kirigler 4
12 |]Silolar ve bunkerler, genel bilgi, silolara etki eden yikler 5
13 |Yilici Sinavi, 2. Odev teslimi 1-2-3-4
14 |]Silolarin hesap ve donati esaslari, konstriktif kurallar 5
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 |Introduction to shells and general information on shell systems 1
) Differential shell element, calculation of displacements, stresses and internal forces of the 1
shells, introduction and general knowledge of the rotational symmetric membrane shells
3 | The rotational symmetric shells, the loads acting to shells 1
Internal forces of the rotational symmetric membrane shells, stress-strain relations,
4 ]boundary conditions of the membrane shells, design of the rotational symmetric membrane 1
shells
5 [|Membrane solution of the dome sector, cone and cylindrical shells 1
6 |Quiz, Homework 1 1
7 | Flexural design of cylindrical shells 2
8 |Reinforcement arrangement in the shells and constructive essentials 1-3
9 [Finite element method 1
10 JAnalysis of shells by using FEM (SAP2000) 1-2
11 |Deep beams 4
12 | General information on the silos and bunkers, the loads affected the silos , design of silos 5
13 | Midterm exam, Homework 2 1-2-3-4
14 |Design and constructive essentials of the silos 5




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) 1 > 3

Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muihendislik

problemlerini belirleme, formile etme ve ¢6zme becerisi.

Kiresel, kiiltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglk, guvenlik ve refahi géz online alarak ¢o6ziim (lireten mihendislik tasarimi] X
uygulama becerisi.

3 |Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 |mihendislik ¢ozlimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki] X
etkilerini géz 6niinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
5 |belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde
calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug

6 ¢ikarmak icin mihendislik yargisini kullanma becerisi.
7 Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve X
uygulama becerisi.
Olgek: 1: Az, 2:Kismi,  3:Tam
Relationship of the Course to Civil Engineering Student Outcomes
Level of Contribution
Program Student Outcomes
1 2 3
1 An ability to identify, formulate, and solve complex engineering problems by X

applying principles of engineering, science, and mathematics.

An ability to apply engineering design to produce solutions that meet specified
2 |needs with consideration of public health, safety, and welfare, as well as global,] X
cultural, social, environmental, and economic factors.

3 | An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering
4 |situations and make informed judgments, which must consider the impact of] X
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
5 |leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and

6 interpret data, and use engineering judgment to draw conclusions.
7 An ability to acquire and apply new knowledge as needed, using appropriate X
learning strategies.
Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Bo6liim onayi (Department approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

1. Ozden, K., Dénel Kabuklar, iTU Yayinlar:.
2. N. Kumbasar, M. Aydogan, M. Altan; Betonarme Silo ve Bunkerler, i.T.U. insaat

Ders Kitab Fakultesi Matbaasi,1992.

(Textbook) 3. Timoshenko, S.P., Krieger, S.W., Theory of Plates and Shells, McGraw-Hill, 1959.
4. Novozhilov, V.V., Thin Shell Theory, Wolters-Noordhoff Publishing, 1970.
5. Kraus, H., Thin Elastic Shells, John-Wiley and Sons, 1967.

Diger Kaynaklar 1. TS 500 Betonarme Yapilarin Hesap ve Yapim Kurallari, 2000.

(Other References)

2. Turkiye Bina Deprem Yonetmeligi, 2018.
3. Betonarme Tablo ve Abaklar, iTU insaat Fakiiltesi, 2018.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere, dersi daha iyi anlamalari amaci ile 2 6dev verilecek ve bu édevler
doénem igerisinde belirlenecek tarihlerde toplanacaktir

Homework in 2 parts will be given in order to make the students understand the
course better. All the parts of the homework are to be handed in the determined
dates during the semester

Laboratuvar Uygulamalari
(Laboratory Work)

Yok

None

Bilgisayar Kullanimi
(Computer Usage)

Odevlerin hazirlanmasi sirasinda hesap tablolarinin olusturulmasi ve édevin sunumu
icin istege bagli olarak ofis programlari kullanilabilir

Office programs are optionally used for preparation of the design spreadsheets and
presentation of the homework

Diger Uygulamalar Yok

(Other Activities) None
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




