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Dersin icerigi
(Course Description)

Betonarme elemanlar, déseme, kiris, kolon, temel, beton ve ¢elik, malzeme bilgisi, davrans egrileri, hasir
donat, Yiikler, sabit hareketli yiikler, elverigsiz yiikleme durumlari, yiiklerin birlestirilmesi, Yap1 giivenligi,
smir durumlar, betonarme davranisi, tasima giicii hesap esaslar1, Dikdortgen kesitte basit egilme, parabol-
dikdortgen gerilme yayilisi, gerilme blogu, dengeli donati, zayif kuvvetli donatili kesit, Cift donatili
dikdortgen Kesit, tablali kesit, etkili tabla genigligi, Catlama, aderans, beton ve ¢eligin beraber ¢aligmasi,
kenetlenme, donati ekleri, Basit etriyeli ve fretli kolonlarin eksenel yiik altindaki davranigi, Dikdortgen kesitte
bilesik egilme (M+N) etkisi, karsilikli etki diyagramlar, Dikdortgen kesitte iki eksenli bilesik egilme
(Mx+My+N) etkisi, Narin kolon davranigi, Narin kolonlarda moment biiyiitme yontemi, Kesme kuvveti
etkisi, egik cekme gerilmeleri, Kesme kuvvetinin kargilanmasi, etriye ve pilye kullanimi, moment kapama
diyagrami, Burulma etkisi, kesme kuvveti ile burulma etkisi, Dikdortgen kesitte elastik hesap, tasima giicii ile
kargilastirma, kullanilabilirlik sinir durumu, moment-egrilik iligkisi, siineklik, Cergeve, kolon-kiris birlesimi,
yeniden uyum ilkesi, konstriiksiyon bilgisi, Ongerilmeli beton, genel bilgi.

Reinforced concrete members, slab, beam, column, foundation, Concrete, Reinforcing steel, Mechanical
properties of concrete and steel, Loads and load effects, structural failure providing safety in R/C, material
factors, the load factors, load groups, Mechanics of R/C beam, over reinforced beam, balanced beam, ultimate
strength design, analysis of R/C beams, Analysis of flanged beams, Mechanism of bond transfer, development
of anchorage and splicing of reinforcement, Column capacity, eccentrically loaded columns, column
interaction diagram, tied and spiral columns, Bi-axially loaded columns, Analysis and design of slender
columns, Determination of moment magnification factor, Diagonal tension failure of beam without stirrup,
load transfer in a cracked beam, shear reinforcement, Shear design procedures, Behavior of R/C members
subjected to torsion, design for torsion, shear and moment, Elastic design assumptions, elastic analysis of
beams with rectangular cross-sections, comparison with ultimate strength method, RC Frames, joints,
redistribution, construction knowledge, prestressed concrete, general knowledge.

Dersin Amaci
(Course Objectives)

1. Beton ve geligin davranisi, betonarme kesit davranisi, tasarim esaslari, tasima giicti hesap yontemi,
konstriiksiyon kavramlarini 6gretmek.
2. Elde edilen betonarme davranig bilgilerini mithendislik problemlerine uygulama yetenegini kazandirmak.

1. To provide the concepts of material behavior, reinforced concrete section behavior, design principles,
ultimate strength design method, construction details.
2. To give an ability to apply knowledge of reinforced concrete behavior on engineering problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Qutcomes)

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

|. Betonarme elemanlarda kullanilan malzemeler, betonarme davranisi,

I1. Betonarme elemanlarda basit-bilesik-egik(M, N+M, N+Mx+My) egilme etkileri altinda davranig ve tasarim,
111. Donat: ve beton arasindaki aderans ve donatilarin kenetlenmesi,

V. Narin kolon davranigi ve tasarimu,

V. Betonarme elemanlarin kesme ve/veya burulma etkileri altindaki davranigi ve bu etkilere kars: tasarim,

VI. Elastik hesap,

VII.Donati konstriiksiyonu,

VIII. Ongerilmeli beton,

Students completing this course will gain knowledge on:

1. Materials of reinforced concrete, behavior of reinforced concrete,

11. Behavior of reinforced concrete members subjected to M or N+M or N+Mx+My effects and their design,
111. Bond between the concrete and reinforcement and splicing of reinforcement,

1V. Behavior and design of slender columns,

V. Behavior of reinforced concrete members subjected to shear and/or torsion effects and their design,

VI. Elastic design,

VI1l.Reinforcement construction.

VIII. Prestressed concrete.




Ders Kitabi
(Textbook)

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

Atimtay, E., Reinforced Concrete, Vol.1 & Vol. 2, Bizim Biiro Basimevi, Ankara, 1998.

Mac Gregor, J., Reinforced Concrete: Mechanics and Design, Prentice-Hall International, 1998.
K.Ozden, 1.Eren, A.Trupia, T.Oztiirk; Ongerilmeli Beton, 1.T.U. 1994.

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, 2012.

S Koseoglu; Temeller ve Yiizeysel Temeller, 1986.

I. Aka, F. Keskinel, F. Cili; O.C. Celik; Betonarme, Birsen Yaymevi, 2001.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere, dersi daha iyi anlamalar amaci ile 4 6dev verilecek ve bu 6devler donem igerisinde belirlenecek
tarihlerde kontrol edilerek toplanacaktir.

Four 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.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullamm
(Computer Use)

Odevlerin hazirlanmasi sirasinda hesap tablolarmin olusturulmasi ve ddevin sunumu igin istege
bagli 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, %)

Y1l i¢i Smavlan 1 30
(Midterm Exams)

Kisa Sinavlar

(Quizzes) ! 10

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 Betonarme elemanlar, déseme, kiris, kolon, temel, beton ve ¢elik, malzeme bilgisi, davranis |
egrileri
2 Yiikler, sabit ve hareketli yiikler, elverissiz yilkleme durumlari, yiiklerin birlestirilmesi, Yap1 |
giivenligi, sinir durumlar, betonarme davranist
3 Tagima giicii hesap esaslari, dikdortgen kesitte basit egilme, parabol-dikdértgen gerilme o
yayiligi, gerilme blogu, dengeli donati, zayif kuvvetli donatili kesit '
4 Tablali kesit, etkili tabla genigligi 11l
5 Catlama, aderans, beton ve ¢eligin beraber ¢aligmasi, kenetlenme, donati ekleri I, 11
6 Basit etriyeli ve fretli kolonlarin eksenel yiik altindaki davramsi, dikdortgen kesitte M+N IR
etkisi, karsilikl1 etki diyagramlari Y
7 Dikdortgen kesitte My + My + N etkisi 110 I
8 Narin kolon davranigi, narin kolonlarda moment biiyiitme yontemi LAV
9 Kesme kuvveti etkisi, egik ¢cekme gerilmeleri LI LV
10 Kesme kuvvetinin karsilanmasi, etriye ve pliye kullanimi, moment kapama diyagrami LAL LV
11 Burulma etkisi, kesme kuvveti ile burulma etkisi L LV
12 Dikdortgen kesitte elastik hesap, tasima giicii ile kargilastirma, kullamlabilirlik sinir durumu, RIRY
moment-egrilik iliskisi, stineklik .
13 qugc::‘ve, nglon-kirig birlegir:ni, yeniden uyum ilkesi, konstriiksiyon bilgisi, VI
KIRIS EGILME DENEYI
14 Ongerilmeli beton, genel bilgi Vil
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Reinforced members, slab, beam, column, foundation, concrete, reinforcing steel, mechanical |
properties of concrete and steel
2 Loads and load effects, structural failure providing safety in R/C, material factors, the load |
factors, load groups, behavior of reinforced concrete
3 Mechanics of R/C beam, over reinforced beam, balanced beam, ultimate strength design, n
analysis of R/C beams '
4 Analysis of flanged beams 1,11
5 Mechanism of bond transfer, development of anchorage and splicing of reinforcement I, 1l
6 Column capacity, eccentrically loaded columns, column interaction diagram, tied and spiral IR
columns Y
7 Bi-axially loaded columns 1L
8 Analysis and design of slender columns, determination of moment magnification factor LA TV
9 Diagonal tension failure of beam without stirrup, load transfer in a cracked beam, shear RIRIRY:
reinforcement o
10 Shear design procedures L,V
11 Behavior of R/C members subjected to torsion, design for torsion, shear and moment L,V
Elastic design assumptions, elastic analysis of beams with rectangular cross-sections,
12 - . . I, 11, VI
comparison with ultimate strength method
13 RC Frames, joints, redistribution, construction knowledge VI
BEAM BENDING TEST
14 Prestressed concrete, general knowledge 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. X
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 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 igin 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 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,
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 ability 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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