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Ders Uygulamasi, Saat/Hafta
Kodu Yariyih Kredisi AKTS Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) (Local Credits) | (ECTS Credits) Ders (Theoretical) Uygula_ma Laboratuar
(Tutorial) (Laboratory)

INS 421
INS 421E ! 25 6 ! 3 )
Béliim / Program Insaat Miihendisligi
(Department/Program) Civil Engineering
Dersin Tiirii Zorunlu Dersin Dili Tiirkge-ingilizce
(Course Type) Compulsory (Course Language) Turkish-English

Dersin Onkosullari
(Course Prerequisites)

INS 322 /INS 322E ve (and) INS 312/INS 312E  minimum DD

Dersin mesleki bilesene
katkisi, %0

(Course Category

by Content, %)

Temel Miihendislik
(Engineering Science)

Miihendislik Tasarim
(Engineering Design)

Temel Bilim
(Basic Sciences)

Insan ve Toplum Bilim
(General Education)

- 40% 60% -

Dersin Icerigi
(Course Description)

Diisey yiikler altinda tek ve ¢ift dogrultuda ¢aligan kirisli plak désemelerin, disli désemelerin ve kirissiz plak
dosemelerin i¢ kuvvetlerinin hesaplanmasi, boyutlandirilmasi ve projelendirilmesi. Deprem yonetmeligine ait
bilgiler ve bu yonetmelige gore betonarme yapilara etkiyen deprem etkilerinin, tagiyici sistem elemanlarindaki
i¢ kuvvet dagilimlarinin hesaplanmasi. Kirigler, kolonlar ve perdeler hakkinda genel tasarim esaslari.
Merdiven sistemlerinin tanitilmasi ve diisey yiikler altinda egik ve sahanlik plaklarmdan olusan merdiven
sisteminin i¢ kuvvetlerinin hesaplanmasi, boyutlandirilmasi ve projelendirilmesi. Diisey yiiklere ve deprem
yiiklerine maruz kalan yigma ve betonarme yapilarin temellerindeki (duvaralti temelleri, tekil temeller, elastik
zemine oturan siirekli temeller, radye temeller) i¢ kuvvetlerin hesaplanmasi, boyutlandirilmasi ve
projelendirilmesi. Istinat duvarlarma iliskin genel tanimlar, duvara etkiyen toprak itkilerine ve siirsarj yiiklerine
gore istinat duvarmin kesitlerine ait i¢ Kuvvetlerin hesaplanmasi, boyutlandirilmasi ve projelendirilmesi,
Yiiksek kirisler hakkinda genel tasarim esaslari. Yapilarda derz ve dilatasyonlarm olusturulmasi.

Design of reinforced-concrete slabs supported by beams, joist slabs, flat slabs subjected to vertical loads.
Information about Turkish Earthquake Code. Determination of lateral EQ forces affecting reinforced-concrete
structures according to the code and distribution of internal forces in structural elements. General design of
beams, columns and shear walls. Introduction to stair systems and determination of internal forces at waist
and landing plates and their design. Calculation of the internal forces in foundations (continuous footings;
spread footings; combined footings on elastic soil, mat foundations) of masonry and reinforced-concrete
structures subjected to vertical and lateral loading. Introduction to retaining walls, determination of loads,
calculation of the internal forces and design of retaining walls. Introduction to deep beams and their general
design. Expansion and seismic joints.

Dersin Amaci
(Course Objectives)

1. Betonarme tastyici Sistem tasarimu, diisey ve deprem yiiklerine gére betonarme yapi elemanlarmin
boyutlandirilmas: ve projelendirilmesi konularinda gerekli bilgileri vermek.

2. Giincel yonetmelik hiikiimleri ve konstriiktif esaslar konusunda bilgi sahibi olmak.

3. Betonarme davranigina dair bilgileri miithendislik problemlerine uygulama yetenegini kazandirmak.

1. To give information about the design of reinforced concrete structures, Turkish Seismic Design Code and
design of reinforced concrete systems subjected to vertical and lateral loads.

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

3. To give the ability of applying the behavior of reinforced concrete on engineering problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Qutcomes)

Bu dersi tamamlayan 6grenci asagidaki konularda bilgi ve beceri kazanir:

|. Betonarme déseme sistemlerinin i¢ kuvvetlerinin hesaplanmasi, boyutlandirilmasi ve projelendirilmesi.

1. Deprem yonetmeligi ve betonarme yapilarin diisey ve yatay yiiklere gore tasarimi. Kirislerin ve kolonlarin
boyutlandirilmast.

I11. Merdiven sistemlerinin i¢ kuvvetlerinin hesaplanmasi, boyutlandirilmasi ve projelendirilmesi.

IV. Betonarme ve yigma yapilarin temellerindeki i¢ kuvvetlerin hesaplanmasi, boyutlandirilmasi ve
projelendirilmesi.

V. Istinat duvarlarinin i¢ kuvvetlerin hesaplanmasi, boyutlandiriimas: ve projelendirilmesi.

V1. Yiiksek kiriglerin boyutlandirilmasi

Students completing this course will be able to perform:

I. design and detailing of different types of reinforced concrete slab systems.

11. design of reinforced concrete structures subjected to vertical and lateral loads defined by the codes; design
of beams and columns.

111. design and detailing of staircase systems.

1V. design and detailing of the foundations of masonry and reinforced concrete structures.

V. design and detailing of retaining walls.

V1. Design of deep beams.




Ders Kitabi
(Textbook)

Celep, Z, Kumbasar, N; Betonarme Yapilar, Beta Yayrm-Dagitim, Istanbul, 2009.

Aka, 1, Feskinel, F, C1l1, F, Celik OC; Betonarme, Birsen Yaymevi, Istanbul, 2001.
Ozden, K, Trupia, AL, Eren, 1, Oztiirk, T; Betonarme Istinat Duvarlar1 ve Perdeleri, 1995.
MacGregor, JG; Reinforced Concrete: Mechanics and Design, Prentice Hall, 2005.

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.

Koseoglu, S; Temeller ve Yiizeysel Temeller, 1986.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere, dersi daha iyi anlamalar amaci ile tasarim projesi niteliginde kapsamli bir 5dev verilecek ve bu
ddev donem icerisinde belirlenecek tarihlerde kontrol edilerek toplanacaktir.

A comprehensive homework will be given in order to make the students understand the course better. All the
parts of the homework are to be submitted in the designated dates during the semester after they are assigned.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanim
(Computer Use)

Odevlerin hazirlanmasi sirasinda hesap tablolarmin olusturulmasi ve devin sunumu igin istege
bagl olarak ofis programlar1 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, %)

Y1l I¢i Smavlar 1 25
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homeworks)

Projeler
(Projects)

Donem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




DERS PLANI

Hafta Konular Ders Ciktisi

1 Kirisli plak dosemeler; bir dogrultuda calisan dosemeler |

2 Kirigli plak dosemeler; iki dogrultuda galigan désemeler I

3 Proje hakkinda genel agiklama; kiriglere yiik aktarimi I

4 Digli dosemeler I

5 Kirigsiz dosemeler (yaklasik hesap) I

6 Deprem etkisi ve esdeger statik deprem yiiklemesi I

7 Deprem etkisi; kirisler, kolonlar ve perdeler hakkinda genel tasarim esaslar1 ]

8 Merdivenler: fonksiyonu, tiirleri ve 6rnek, 1l
9 Temeller: duvaralt: temeli, tekil temel, bag kirigleri \Y/
10 Siirekli temeller, elastik zemine oturan kirig modeli I\
11 Plak (radye) temeller, temellerde konstriiktif kurallar I\
12 Istinat duvarlari \Y
13 Istinat duvarlari, yiiksek kirigler V, VI
14 Yiiksek kirisler, Yapilarda derz ve dilatasyonlarin teskili Vi

COURSE PLAN
. Course
Weeks Topics Outcomes

1 Design of one way reinforced-concrete slabs supported by beams I

2 Design of two way reinforced-concrete slabs supported by beams I

3 General information about the homework, load transfer to beams I

4 Joist slabs I

5 Flat slabs I

6 Earthquake effects and elastic equivalent earthquake load method ]

7 Earthquake effects; general design of beams, columns and shear walls ]

8 Staircase systems 11
9 Foundations, continuous footings, spread footings 1\
10 Combined rigid footings and combined footings on elastic soil 1\
11 Mat found_ations N _ v

Constructive rules and detailing of foundations

12 Retaining walls vV
13 Retaining walls, deep beams V, VI
14 Deep beams, Expansion and seismic joints VI




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.
b ] Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.
Bir sistemi, Uriinii veya siireci ekonomik, cevre, sosyal, politik, etik, saglk ve giivenlik,
c yapilabilirlik ve siirdiirebilirlik gibi gergekei 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 igin genis kapsamli X
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 i¢in 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, X
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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