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Dersin I¢erigi
(Course Description)

Tas1yici sistemlerinin davranigi; Betonarme elemanlar, dosemeler, kirisler, kolonlar, temeller, istinat duvarlari; beton
ve ¢eligin mekanik o6zellikleri, yiikler, malzeme katsayilari, yiik katsayilari; Betonarme kirisler, tagima giicti hesap
yontemi, betonarme kiriglerin analizi; Aderans mekanizmasi; Betonarme kolon kapasitesi ve kolon davranisi,
karsiliklt etkilesim diyagramlari; Kesme kuvveti etkisi ve karsilanmasi; Burulma etkisinde betonarme elemanlar;
Elastik hesap kabulleri ve tagima giicii yontemi ile kiyaslanmasi; Betonarme dosemeler, temeller ve istinat duvarlar
ve bu elemanlarin hesap esaslari. Betonarme gergeveler, birlesim noktalari, yeniden uyum ilkesi, konstriiksiyon
esaslart; Ongerilmeli beton, temel kavramlar ve hesap esaslar1.

Behavior of structural systems; Reinforced concrete members, slab, beam, column, foundation, retaining wall;
mechanical properties of concrete and steel, loads, material factors, load factors; RC beams, ultimate strength design
and analysis of RC beams; Mechanism of bond transfer; RC column capacity and column behavior, column
interaction diagram; shear design and reinforcement; Behavior of R/C members subjected to torsion; Elastic design
assumptions and comparison with ultimate strength method; Basic principles and design of RC slabs, RC
foundations and RC retaining walls; RC Frames, joints, redistribution, construction basics; Pre-stressed concrete,
basic concept and design principles.

Dersin Amaci
(Course Objectives)

1. Taswyict sistemlerin davramisini; beton ve ¢eligin davranigini; betonarme kesit davranigini; betonarme
kirig, kolon, temel, déseme ve istinat duvarlarmmn tasarim esaslarini; tasima giicii hesap yontemini;
konstriiksiyon kavramlarini 6gretmek.

2. Elde edilen betonarme davranig bilgilerini
kazandirmak.

mithendislik problemlerine uygulama yetenegini

1.  To provide an understanding of behavior of structural systems, concepts of material behavior, reinforced
concrete section behavior, basic design principles of beams, columns, foundations, slabs and retaining
walls, philosophy and application method of ultimate strength design method, essential construction
details.

2. To enable students apply conceptual and technical knowledge of reinforced concrete behavior on
engineering problems.

Dersin Ogrenme
Ciktilarn

(Course Learning
Outcomes)

Bu dersi tamamlayan 6grenci,
1. Tastyict sistemlerin davranisi, yiik aktarimi ve yapisal elemanlar arasindaki iliski
2.Betonarme elemanlarda kullanilan malzemeler, betonarme davranisi ve aderans
3. Betonarme yapilarda yiikler, yiik etkileri, malzeme katsayilari, yiik katsayilari,
4.Egilme ve/veya eksenel yiik etkisindeki betonarme elemanlarin davranisi ve hesabi (kirigler ve kolonlar)
5.Kesme ve burulma etkisindeki betonarme elemanlarin davranisi ve hesap esaslari,
6. Betonarme doseme, temel ve istinat duvarlarinin davranisi ve hesap esaslari,
7. Ongerilmeli beton kavrami ve hesap esaslar1
konularinda bilgi ve beceri kazanir.

Students completing this course will be able to comprehend:
1. The behavior of structural systems, load paths and interaction between structural members.
2. Materials and properties of reinforced concrete. Behavior of reinforced concrete and bonding.
3.Loads, load effects in RC, material factors, load factors of reinforced concrete structures.
4.Behavior and design of RC members subjected to bending and/or axial loads (beams and columns)
5. Behavior and design procedures of RC members according to shear and torsion.
6. Basic principles and design of RC slabs, RC foundations and RC retaining walls
7. Pre-stressed concrete, basic concept and design principles.
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2. Atimtay, E., Reinforced Concrete Fundamentals, Vol.1 & Vol. 2, Bizim Biiro Basimevi, Ankara,
1998. ISBN: 9759451700
Diger Kaynaklar Booklet of Tables / Diagrams for Reinforced Concrete Design, ITU Civil Engineering, 2016

(Other References)
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Requirements for Design and Construction of Reinforced Concrete Structures (2000), Turkish
Standards Institute, Ankara (in Turkish)

5. Specification for Buildings to be built in Seismic Areas. (2007) Ministry of Public Works and
Housing. (in Turkish)

pONPE

Odevler ve Projeler
(Homework &
Projects)

e Ogrencilere, dersi daha iyi anlamalari amaci ile 2 6dev verilecek ve bu ddevler donem
igerisinde belirlenecek tarihlerde kontrol edilerek toplanacaktir.

e Her 6grenci bu ders kapsaminda bir dénem projesi hazirlayacaktir. Proje basitlestirilmis bir
betonarme yapinin tasarimini, analizini ve teknik ¢izimlerini igermektedir.

e Two Homeworks 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
after they are assigned.

e Each student will prepare a term project for this course. The project will involve the
structural design, analysis and technical drawings of a simplified RC structure.

Laboratuar
Uygulamalari
(Laboratory Work)

Kirig testi: Yapt laboratuvarinda 6grencilerle birlikte betonarme bir kirisin 4 noktadan
yiikkleme deneyi yapilacaktir. Bu deney sirasinda Ogrenciler ilgili yonetmelige gore
tasarlanmis bir betonarme kirisin egilme ve kesme davranigini gdzlemleyebileceklerdir.

Beam Test: RC beam 4-point bending test will be performed with the students in the structural
laboratory. During this tests students will be able to see the bending and shear behavior of a
beam designed according to the relevant codes. Load, re-bar strain and deformation values
will be handed to the students and they will be asked to obtain similar results with hand
calculation as a homework.

Bilgisayar Kullanim
(Computer Use)

Odevlerin hazirlanmasi ve sunumu igin ofis ve CAD programlari kullanilacaktir.

Office and CAD software will be used for presentation of homework and project.

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

Faaliyetler Adedi Degerlendirmede Katkisi, %
(Activities) (Quantity) (Effects on Grading, %0)
Y1l i¢i Sinavlan 1 20

(Midterm Exams)

Kisa Sinavlar 1 5

(Quizzes)

Odevler 2 5
(Homeworks)

Projeler 1 20

(Projects)

Diénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 50
(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktis1
1 Tasiyict sistemlerin davranisi, yiik aktarimi ve yapisal elemanlar arasindaki iliski 1
2 Betonarme tastyici elemanlar; beton ve ¢eligin malzeme olarak mekanik 6zellikleri, , | 2
malzeme katsayilari; Aderans kavrami, donatida kenetleme ve ekleme.
3 Yiikler ve yiik etkileri, yapisal gogme, betonarmede yapisal giivenligin saglanmasi, yiik | 1-2-3
katsayilari, yiik gruplari ve betonarmenin davranisi.
4 Betonarme kirislerin mekanigi, dengeli donati, zay1if /kuvvetli donatili kesit, tasima 1-2-3-4
giicli yontemi, betonarme kiriglerin ve tablali kirislerin analizi ve hesabu.
5 Betonarme kolon kapasitesi, eksendis yiiklii kolonlar, kolon karsilikli etkilegim 1-2-3-4
diyagramlari, basit etriyeli ve fretli kolonlar,
6 Narin kolonlarin analizi ve hesab1, moment biiyiitme katsayisinin elde edilmesi; 1-2-3-4
etriyesiz kiriglerin diyagonal ¢ekme gd¢mesi durumu, ¢atlamig kirislerde yiik aktarimi,
kesme donatist.
7 Kesme davranisi ve donati hesabi, KIRIS TESTI 1-2-5
8 Kesme ve burulma etkisindeki betonarme elemanlarin davranisi ve hesap esaslart; 1-2-5
kesme ve moment etkisi
9 Elastik hesap kabulleri, dikdortgen kesitli kiriglerin elastik hesab1 ve tagima giicii 1-2-3
yontemi ile kiyaslanmasi.
10 Betonarme dosemeler; tek ve ¢ift dogrultuda ¢alisan plak dosemelerin hesabi 1-2-6
11 Kirigsiz dogsemeler, disli dosemeler ve kast dosemelerin hesap esaslari. 1-2-6
12 Betonarme temeller, tekil temellerin analiz ve hesabu; siirekli temellerin ve radye 1-2-6
temellerin davranisi ve hesap esaslar1. YILICI SINAVI
13 Istinat duvarlarimin davranisi ve hesap esaslari. 1-2-6
14 Ongerilmeli beton kavrami ve hesap esaslar1 1-7
COURSE PLAN
Course
Weeks Topics Outcomes
1 The behavior of structural systems, load paths and interaction between structural | 1
members;
2 Reinforced concrete structural members, mechanical properties of concrete and | 2
steel, material factors; Mechanism of bond transfer, development of anchorage and
splicing of reinforcement
3 Loads and load effects, structural failure, providing safety in RC, the load factors, | 1-2-3
load groups, behavior of reinforced concrete
4 Mechanics of RC beam, over reinforced beam, balanced beam, ultimate strength | 1-2-3-4
design, analysis of RC beams, analysis of flanged beams
5 Column capacity, eccentrically loaded columns, column interaction diagram, tied | 1-2-3-4
and spiral columns.
6 Analysis and design of slender columns, determination of moment magnification | 1-2-3-4
factor. Diagonal tension failure of beam without stirrup, load transfer in a cracked
beam, shear reinforcement
7 Shear design procedures BEAM TEST 1-2-5
8 Behavior of R/C members subjected to torsion, design for torsion, shear and | 1-2-5
moment
9 Elastic design assumptions, elastic analysis of beams with rectangular cross- | 1-2-3
sections, comparison with ultimate strength method,
10 R/C slabs, analysis and design of one way slabs and two way slabs. 1-2-6
11 Basic principles of flat slabs, joist slabs and waffle slabs 1-2-6
12 R/C foundations, analysis and design of spread footings, basic principles of | 1-2-6
combined footings and mat foundations. MIDTERM EXAM
13 R/C retaining walls behavior and design principles. 1-2-6
14 Pre-stressed concrete, basic concept and design principles. 1-7




Dersin ingaat Miihendisligi Programiyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Matematik, fen bilimleri ve miithendislik bilgilerini uygulayabilme becerisi.

X

T |

Deney tasarlama, deney yapma, veri toplama, sonuclari analiz etme ve yorumlama
becerisi.

Bir sistemi, iiriinii veya siireci ekonomik, ¢evre, sosyal, politik, etik, saglik ve giivenlik,
yapilabilirlik ve surdiirebilirlik gibi gercekei kisitlar ve kosullar altinda, belirli
gereksinimleri kargilayacak sekilde tasarlama becerisi.

Farkli disiplinli takimlarda ¢alisabilme becerisi.

Miihendislik problemini belirleme, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluklara sahip olma bilinci.

Etkin sozlii ve yazili iletisim kurabilme becerisi.

S |=h|D |

Miihendislik ¢6ziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak i¢in genis
kapsamli bir egitime sahip olma 6zelligi.

Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi.

Glincel/cagdas konulara iligkin bilgi sahibi olma 6zelligi.

xh—-

Miihendislik uygulamalari i¢in gerekli teknikleri, cagdas miithendislik ve hesaplama
donanimlarmi kullanabilme becerisi.

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Civil Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

An ability to apply knowledge of mathematics, science and engineering

X

O |

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

o

An ability to design a system , component or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health
and safety, manufacturability, and sustainability

An ability to function on multidisciplinary teams

An ability to identify, formulate and solve engineering problems

An understanding of professional and ethical responsibility

An ability to communicate effectively

S |(=hD |

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

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

A knowledge of contemporary issues

xh—-

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

engineering practice

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date)
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