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Dersin Icerigi
(Course Description)

Betonarme yiiksek yapilarin tarihsel gelisimi, Uygulanan tasiyici sistemler, Yiiksek yapilarin tasarim esaslari, Riizgar,
deprem ve diger yiikler, Deprem yanit spektrumlari, Statikce esdeger deprem kuvvetleri altinda gergeve ve perde-
gergeve sistemlerde i¢ kuvvetlerin hesabi, Bosluklu perdelerden meydana gelen sistemler, Siineklik kavrami ve yiiksek
yapilarda stinekliin saglanmasi, Yiiksek binalarim modal analiz ile dinamik hesabi, Rayleigh orani ile periyot hesabu,
Perdelerin siinek betonarme tasarimi, Baglanti kirislerinin davranig modelleri, Burulma etkisi ve diger diizensizlikler,
Yiiksek yapilarda temeller.

Structural systems for tall buildings, Design criteria, Loads, Earthquake and wind loads, Analysis of frames and shear
wall-frame structures for lateral loads, Coupled shear walls, Ductility concept and design of ductile tall buildings,
Dynamic analysis, Modal analysis and mode superposition, Rayleigh quotient, Lateral load analysis of tall buildings
with unsymmetrical plan configuration, Structural irregularities, Fondations of tall buildings.

Dersin Amaci

(Course Obijectives)

1. Cerceve Ve perde-gergeve tastyici sistemlerin yatay yiiklere gore ¢oziimlenmesi.

2. Cerceve ve perde-gergeve tastyici sistemlerin siinek tasarimu.

3. Deprem yer hareketi etkisindeki ¢okkatli yapi sistemlerinin dinamik analizi, modlarin siiperpozisyonu,
modal birlgtirme.
Diisey eksen etrafinda donen simetrik olmayan planli tasiyici sistemlerin yatay vyiiklere gore coziimlenmesi.

4

1. To provide the ability of analyzing frame and shear wall-frame structures for lateral loads.

2. Ductile design of frame and shear wall-frame structures.

3. Dynamic analysis of multistory structures subjected to earthquake ground motion, mode superposition,
modal combination.

4.  To provide the ability of analyzing frame and shear wall-frame structures with unsymmetric plan
configuration to lateral load.

Dersin Ogrenme
Ciktilan
(Course Learning Outcomes)

Bu dersi tamamlayan 6grenci,
1. Betonarme yiiksek binalarda kullanilan tastyici sistemler ve yatay yiikler altinda davraniglar: konusunda bilgi
sahibi olur,
Betonarme ¢ok kath gergeve sistemlerin yatay yiiklere ¢oziimlemesi ve tasarimi konusunda,
Betonarme ¢ok kath perde-gergeve sistemlerin yatay yiiklere ¢éziimlemesi ve tasarimi konusunda,
Cokkatli yap sistemlerinin deprem yer hareketine verecegi yanitin belirlenmesi konusunda,
Cokkatli yap1 sistemlerininin tasariminda deprem yanit spektrumlarinin kullanilmasi konusunda,
Betonarme perde ve bag kirislerinin siinek tasarimi konusunda,
. Betonarme yiiksek binalarin temellerinin tasarimu konusunda,
bilgi ve beceri kazanir.

Nooakwdn

Students completing this course will be able to :
1. Structural systems using in design of tall buildings and behavior of those structural systems under lateral
loads
Design and analysis of multistory frame structural systems to lateral loads,
Design and analysis of multistory shear wall-frame structural systems to lateral loads,
Determination of earthquake response of multistory structural systems,
Using response spectrum analysis in design of multistory structural systems,
Ductile design of shear wall systems and connecting beams,
Design of foundation systems of tall buildings.
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Ders Kitabi 1. Z.Hasgiir, A.N.Giindiiz; Betonarme Cok Katli Yapilar, Beta yayinevi,1996.

(Textbook) 2. Betonarme Yiiksek Binalar; K. Ozden, N. Kumbasar, ITU Insaat Fakiiltesi, 2005.

Diger Kaynaklar 1. B. S. Smith, A. Coull; Tall buildings structures, Analysis and design, John Wiley & Sons,
1991.

(Other References) 2. S. B.Taranath; Reinforced design of tall buildings, CRC Press, 2010.

3. W. Schueller; High-Rise Building Structures, John Wiley & Sons,1977.
4. Deprem Bolgelerinde Yapilacak Yapilar Hakkinda Y &netmelik, 2007.
5. TS 500 - Betonarme Yapilarin Tasarim ve Yapim Kurallari, 2000.

Odevler ve Projeler

(Homework & Projects

Ogrencilere, dersi daha iyi anlamalari amaci ile 4 6dev verilecek ve bu ddevler dénem
icerisinde belirlenecek tarihlerde kontrol edilerek toplanacaktir.

Homework in 4 part 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 Yok
Uygulamalan

None
(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Odevlerin hazirlanmasi sirasinda ddevin sunumu igin istege bagli olarak ofis programlart
kullanilabilir.

Office softwares are optionally used for presentation of the homework.

Diger Uygulamalar

(Other Activities)

Basari1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢ci Smavlar 1 30
(Midterm Exams)

Kisa Sinavlar 1 10
(Quizzes)

Odevler 4 10
(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1 1 50
(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktist
1 Betonarme yiiksek yapilarin tarihsel gelisimi, uygulanan tasiyici sistemler. 1
2 Yiiksek yapilarin tasarim esaslari. 1,2,3
3 Yiikler, riizgar ve deprem yiikleri. 1
4 Yatay yiikler altinda ¢er¢evelerde i¢ kuvvetlerin hesabiu. 2
5 Yatay yiikler altinda ger¢evelerde i¢ kuvvetlerin hesabi. 2
6 Yatay yiikler altinda perde-cerceve sistemlerde i¢ kuvvetlerin hesabu. 3
7 Yatay yiikler altinda perde-cerceve sistemlerde i¢ kuvvetlerin hesabi. 3
8 Bosluklu perdelerden meydana gelen sistemler. 3
9 Siineklik kavram ve yliksek yapilarda siinekligin saglanmasi. 6
10 Cokkatli gerceve ve perde-cerceve sistemlerin periyot ve mod bigimleri, Rayleigh 4
orani ile periyot hesabi.
11 Deprem yer hareketi etkisindeki yiiksek binalarin dinamik ¢6ziimlemesi, modal analiz 4,5
ile dinamik hesabi, mod siiperpozisyonu yontemi, Modal birlestirme.
12 Perde ve bag kiriglerinin siinek betonarme tasarimi. 6
13 Planda simetrik olmayan ¢erceve ve perde-cergeve sistemlerin yatay yiiklere gore 2,34
¢Oziimlenmesi.
14 | Yiiksek yapilarda uygulanan temeller. 7
COURSE PLAN
Course
Weeks Topics Outcomes
1 History of tall buildings, structural systems 1
2 Design criteria for tall buildings. 1,2,3
3 Loads, Wind and earthquake loads. 1
4 Analysis of frame structures for lateral loads. 2
5 Analysis of frame structures for lateral loads. 2
6 Analysis of shear wall-frame structures for lateral loads. 3
7 Analysis of shear wall-frame structures for lateral loads. 3
8 Coupled shear walls. 3
9 Ductility concept, Ductile design of tall building structures. 6
10 Natural periods and mode shapes of tall multistory building structures. Rayleigh | 4
guotient.
11 Dynamic analysis of tall multistory building structures subjected to earthquake | 4,5
ground motion, Mode superposition method, Modal combination.
12 Ductile design of reinforced concrete shear wall and connecting beams. 6
13 Lateral load analysis of tall bilding structures with unsymmetric plan configuration. | 2,3,4
14 Foundation systems for tall buildings. 7




Dersin Insaat Miihendisligi Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢ciktilar) Seviyesi
11213

a | Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi. X

b | Deney tasarlama, deney yapma, veri toplama, sonuglar1 analiz etme ve yorumlama
becerisi.

c | Bir sistemi, iiriinii veya siireci ekonomik, cevre, sosyal, politik, etik, saglik ve giivenlik, | X
yapilabilirlik ve surdiirebilirlik gibi gergek¢i kisitlar ve kosullar altinda, belirli
gereksinimleri karsilayacak sekilde tasarlama becerisi.

d | Farkli disiplinli takimlarda ¢alisabilme becerisi.

e | Mihendislik problemini belirleme, formiile etme ve ¢6zme becerisi X

f | Mesleki ve etik sorumluluklara sahip olma bilinci.

g | Etkin sozlii ve yazili iletigim kurabilme becerisi. X

h | Miihendislik ¢6ziimlerinin 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/cagdas konulara iligkin bilgi sahibi olma 6zelligi. X

k | Miihendislik uygulamalari i¢in gerekli teknikleri, ¢agdas miihendislik ve hesaplama X
donamimlarim 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
112 3

a | An ability to apply knowledge of mathematics, science and engineering X

b | An ability 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 X
realistic constraints such as economic, environmental, social, political, ethical, health
and safety, manufacturability, and sustainability

d | An ability to function on multidisciplinary teams

e | An ability to identify, formulate and solve engineering problems X

f | Anunderstanding of professional and ethical responsibility

g | Anability 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

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

engineering practice

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

Tarih (Date) Ji ian
6 Nisan 2016

Diizenleyen (Prepared by)




