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Betonarme 111 Reinforced Concrete 111
Ders Uygulamasi, Saat/Hafta
Kodu Yariyih Kredisi AKTS Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) | (ECTS Credits) | 5 (Theoretical) Uygulama Laboratuar
(Tutorial) (Laboratory)

INS 450 8 25 4 2 1 -

INS 450E
Boliim / Program Insaat Miihendisligi
(Department/Program) Civil Engineering
Dersin Tiirii Se¢meli Dersin Dili Tiirkge/ ingilizce
(Course Type) (Elective) (Course Language) Turkish / English
Dersin Onkosullar INS 322 MIN DD
(Course Prerequisites) veya INS 322E MIN DD
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, %0 (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category %40. TM %60. MIT
by Content, %) - 40%, ES 60%, ED ;

Dersin icerigi
(Course Description)

Kabuklarin genel tanimu, diferansiyel kabuk elemani, kabuk yer degistirmelerinin, gerilmelerinin ve i¢
kuvvetlerinin hesaplanmasi, Kabuklarin mambran teorisinin esaslari, D6nel simetrik kabuklarin mambran
duruma gore hesabi, Silindirik kabuklarin egilmeli hesabi, Donel simetrik kabuklarin sonlu elemanla
modellenmesi, Kabuklarda genel donat:1 diizeni ve konstriiksiyon kurallari, Yiiksek kirisler hakkinda genel
tasarim esaslari, Silo ve bunkerler hakkinda genel bilgiler, Silolarin genel tasarim esaslar1 ve donati diizeni,
konstriiksiyon kurallari.

General definition of shells, differential shell element, Calculation of displacements, stresses and internal
forces of the shells, Introduction and general knowledge of the rotational symmetric membrane shells, 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 Obijectives)

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

2. Kabuk sistemler i¢in giincel yonetmelik hiikiimleri ve konstriiktif esaslar konusunda bilgi sahibi olmak.

3. Tastyici sistem se¢iminde 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

Ciktilar:
(Course Learning Bu dersi tamamlayan 6grenci,
Outcomes) I. D6nel simetrik kabuklarin mambran duruma gére i¢ kuvvetlerinin hesaplanmasi ve boyutlandirilmasi,
I1. Silindirik kabuklarin egilmeli hesabinin yapilmasi ve boyutlandiriimas,
I11. Genel olarak kabuklarin donatisinin se¢imi Ve yerlesimi hakkinda bilgi sahibi olmak,
V. Yiiksek kiriglerin boyutlandirilmast,
V. Silolarn hesab1 ve boyutlandirilmasi,
konularinda bilgi ve beceri kazanir.
Students completing this course will be able to perform:
1. Calculation of internal forces of the rotational symmetric membrane shells and design of the rotational
symmetric membrane shells,
I1. Flexural design of the cylindrical shells including the reinforcement,
I11. The reinforcement arrangement and the other constructional rules about the general shell system,
1V. Design of deep beams,
V. Design of reinforced concrete silos.
Ders Kitabi Ozden, K., Dénel Kabuklar, ITU Yayinlari. o
(Textbook) N. Kumbasar, M. Aydogan, M. Altan; Betonarme Silo ve Bunkerler, I.T.U. Ingaat Fakiiltesi Matbaas1,1992.




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

Diger Kaynaklar
(Other References)

TS 500 Betonarme Yapilarin Hesap ve Yapim Kurallart, 2000.
Deprem Bolgelerinde Yapilacak Yapilar Hakkinda Yonetmelik, 2007.
Betonarme Tablo ve Abaklar, ITU Insaat Fakiiltesi.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere, dersi daha iyi anlamalari amaci ile 2 6dev verilecek ve bu 6devler donem icerisinde belirlenecek
tarihlerde toplanacaktir.

Homework in 4 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.

Laboratuar Uygulamalan
(Laboratory Work)

Bilgisayar Kullanim
(Computer Use)

Odevlerin hazirlanmasi sirasinda hesap tablolarmin olusturulmasi ve devin sunumu igin istege bagh olarak
ofis programlari kullanilabilir.

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

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

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

Yil Igi Smavlart 1 30
(Midterm Exams)

Kisa Sinavlar

(Quizzes) 2 10

Odevler
(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




DERS PLANI

Hafta Konular Ders Ciktisi
1 Kabuklar hakkinda genel bilgiler, kabuklarin siniflandirilmasi |
2 Diferansiyel kabuk elemant, gerilmeler, i¢ kuvvetler, kabugun deformasyonu i¢in yapilan |
geometrik kabuller, kabuklarm mambran teorisinin esaslari
3 Donel kabuklar, kabuk tagiyici sistemlere etki eden yiikler I
4 Déonel simetrik mambran kabuklarin i¢ kuvvetleri, dénel simetrik mambran kabuklarin sinir |
kogullari, donel simetrik kabuklarin mambran duruma gére hesabi,
5 Donel kiiresel kabuklarin, konik kabuklarin ve silindirik kabuklarin mambran i¢ kuvvetlerinin |
hesabi
6 Kisa Sinav, 1. Odev Teslimi (sunum) I
7 Silindirik kabuklarin egilmeli hesabi I
8 Kabuklarda genel donat1 diizeni ve konstriiksiyon kurallari I,
9 Sonlu eleman yontemi, SAP2000 ile kabuk sonlu eleman modellemesi I
10 Kisa Sinav, 2. Odev teslimi 111
11 Yiiksek kirigler [\
12 Silolar ve bunkerler, genel bilgi, silolara etki eden yiikler V
13 Y1l i¢i Sinavi I, 1L 1LV
14 Silolarin hesap ve donati esaslari, konstriiktif kurallar \%
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Introduction to shells and general information on shell systems [
2 Differential shell element, calculation of displacements, stresses and internal forces of the |
shells, introduction and general knowledge of the rotational symmetric membrane shells
3 The rotational symmetric shells, the loads acting to shells I
4 Internal forces of the rotational symmetric membrane shells, stress-strain relations, boundary |
conditions of the membrane shells, design of the rotational symmetric membrane shells
5 Membrane solution of the dome sector, cone and cylindrical shells I
6 Quiz 1, Homework 1 |
7 Flexural design of cylindrical shells I
8 Reinforcement arrangement in the shells and constructive essentials I, 111
9 Finite element method, analysis of shells by using FEM(SAP2000) I
10 Quiz 2, Homework 2 I, 11
11 Deep beams \Y
12 General information on the silos and bunkers, the loads affected the silos , design of silos V
13 Midterm exam I, 11, 11 1V
14 Design and constructive essentials of the silos \Y




Dersin Ingaat Miihendisligi Programyla Iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi. X
b ] Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.
Bir sistemi, iriinii veya siireci ekonomik, ¢evre, sosyal, politik, etik, saglik ve giivenlik,
c yapilabilirlik ve siirdiirebilirlik gibi gercekgi kisitlar ve kosullar altinda, belirli gereksinimleri | X
karsilayacak sekilde tasarlama becerisi.
d | Farklidisiplinli takimlarda ¢aligabilme becerisi.
e | Miihendislik problemini belirleme, formiile etme ve ¢ozme becerisi. X
f Mesleki ve etik sorumluluklara sahip olma bilinci.
g | Etkin sozlii ve yazili iletisim Kurabilme becerisi. X
h Miihendislik ¢oziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak i¢in genis kapsamli
bir egitime sahip olma 6zelligi.
i Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi. X
j Giincel/¢agdas konulara iliskin bilgi sahibi olma 6zelligi. X
K Miihendislik uygulamalari igin gerekli teknikleri, cagdas miihendislik ve hesaplama donanimlarini X
kullanabilme becerisi.
1: Az Katki, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Civil Engineering Curriculum
Level of
Program Outcomes Contribution
1] 2 3
a an ability to apply knowledge of mathematics, science, and engineering X
b ] anability to design and conduct experiments, as well as to analyze and interpret data.
an ability to design a system, component, or process to meet desired needs within realistic
c constraints such as economic, environmental, social, political, ethical, health and safety, X
manufacturability, and sustainability
d | anability to function on multidisciplinary teams.
e an ability to identify, formulate, and solve engineering problems X
f an understanding of professional and ethical responsibility
g an ability to communicate effectively X
h the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context
i a recognition of the need for, and an ability to engage in life-long learning X
j a knowledge of contemporary issues X
. kL ab_ility to use the techniques, skills, and modern engineering tools necessary for engineering X
practice.
1: Little Contribution, 2. Partial Contribution, 3. Full Contribution
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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