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Ders Uygulamasi, Saat/Hafta
Kod Yariyili Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
INS 456 8 2,5 4 2 1 -
Bolim/Program insaat Mithendisligi
(Department/Program) | (Civil Engineering)
Dersin Turii Segmeli Dersin Dili Tirkce
(Course Type) (Elective) (Course Language) (Turkish)
Dersin Onkosullar INS 322/322E min DD veya INS 338/338E min DD
(Course Prerequisites)

. . Temel Bilim ve Temel Miihendislik/Mimarlik .
D.ersm Mesleki Matematik Miihendislik Tasarim Genel Egitim
Bilesene Katlasi, % (Basic Sciences and (Engineering (Engineering/Architecture (Gene.ral
(Course Category by Math) Science) Design) Education)
Content, %)

- 40 60 -

Dersin Tanimi
(Course Description)

Deprem hareketi ve ozellikleri, Yerytziinde ve yurdumuzda faylar ve tektonik bolgeler,
Siddet ve Buylkliik, Deprem spektrumlari, Zemin durumunun deprem hareketine etkisi,
Zemin-yap! etkilesimi, Yapilarin serbest ve yer hareketi altinda titresimi, Modlarin
birlestirilmesi yontemi, Sonum, Sineklik, Deprem etkisindeki betonarme vyapi
elemanlarinin davranisi, Depreme dayanikli yapi tasarimi, Plastik mafsal, Boyutlamada
kapasite ilkesi, Deprem yonetmeligi, Sinir durumlar, Yapisal diizensizlikler, Deprem etkisi
altinda ¢6ziim yontemleri, Betonarme yapilar igin kurallar, Deprem hasarlarinin tiirleri,
Betonarme yapilarda onarim ve gii¢lendirme, Mevcut binalarda giivenlik belirlenmesi

Earthquake motion and its characteristics, Faults and tectonic zones, Intensity and
Magnitude, Earthquake spectra, Earthquakes and site conditions, Soil structure
interaction, Free and forced vibration of structures under seismic effects, Mode
superposition method, Damping, Ductility, Behavior of reinforced concrete (rc)
structures under seismic loads, Design of earthquake resistant structures, Plastic hinge,
Capacity approach in design, Earthquake resistant design codes, Limit conditions,
Structural irregularities, Design methods for seismic effects, Rules for rc structures,
Damages observed after earthquakes, Repair and retrofitting of rc structures,
Assessment of existing buildings

Dersin Amaci
(Course Objectives)

1. Deprem hareketi ve 6zellikleri, yapilarin deprem etkileri altindaki davranisi, depreme
dayanikli yapi tasariminin ilkeleri, deprem yonetmeligi, mevcut yapilarin deprem
glvenliklerinin incelenmesi

2. Ogretilen kavramlari uygulamalar ile pekistirmek

3. Elde edilen bilgileri miihendislik problemlerine uygulama yetenegini kazandirmak

1. To provide the concepts for earthquake motion, behavior of structures under seismic
effects, principles of earthquake resistant design of structures, relevant codes,
assessment and retrofitting of

2. To provide applications for given concepts.

3. To give an ability to apply knowledge gathered on engineering problems

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Deprem hareketi ve 6zellikleri

2. Yapilarin yer hareketi altindaki titresimi

3. Deprem etkisindeki betonarme yapi elemanlarinin davranisi
4. Depreme dayanikl yapi tasarimi




5. Deprem yonetmeligi
6. Deprem etkisi altinda ¢6zim yéntemleri

yapilarda onarim ve giglendirme; konularinda bilgi ve beceri kazanirlar

7. Deprem hasarlarinin tiirleri, mevcut binalarda glivenlik belirlenmesi, betonarme

. Earthquake motion and its characteristics
. Vibrations of structures under earthquake motion

. Earthquake resistant design
. Earthquake resistant design code
. Methods of analysis for structures under earthquake loading

NooupbwNE

repair and strengthening in reinforced concrete structures

. Behavior of reinforced concrete members subjected to earthquake ground motion

. Types of earthquake damages, earthquake safety assessment in existing structures,

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan

1 |Deprem hareketi, Depremin olusumu ve ozellikleri, Depremin siddet ve buyikIGgu 1

) Yeryizinde ve yurdumuzda faylar ve tektonik bélgeler, Dalga hareketi olarak deprem, 1
Deprem hareketinin dl¢imu

3 Deprem spektrumlari, Zemin durumunun deprem hareketine etkisi, Zemin sivilasmasi, 1
Zemin-yapi etkilesimi
Yapilarin yer hareketi altinda titresimi, Tek serbestlik dereceli sistemler, Cok serbestlik

4 |derecelisistemler, Modlarin birlestirilmesi yontemi Modal spektral ¢gdziimleme Cergeveli ve 1-2
perdeli taslyici sistem davranisi, SOniim, Slineklik

5 Deprem etkisindeki betonarme yapi elemanlarinin davranisi, Beton, Celik, Doseme, kiris, 3.4
kolon ve perdeler

6 |Birlesim bolgeleri, Plastik mafsal, Boyutlamada kapasite ilkesi 3-4
Depreme dayanikli yapi tasarini, Depreme karsi glivenlik, Deprem yonetmeligi, Sinir

7 Jdurumlar, Yapinin genel davranisi, Yapisal dlizensizlikler, Deprem etkisi altinda ¢6zim 3-4-5
yontemleri, Boyutlama spektrumu

3 Elastik deprem yiki, Deprem bélgesi, Yapinin kullanim tirQ, Yapinin titresim periyodu, Yapi 5.6
agirhg, Deprem yuki etkisi, Spektrum, Tasiyici sistem stinekligi.

9 Esdeger deprem yiki yontemi, Mod birlestirme yontemi, Zaman tanim alaninda hesap 5.6
yontemi, Yapi sistemleri.
Betonarme yapilar icin kurallar, D6seme, kiris ve kolonlar, Kiris-kolon birlesim bolgeleri,

10 5-6
Perdeler, Temeller, Genel kurallar.

11 |Kat yer degistirmeleri, istinat duvarlari, Hazneler. 5-6
Yurdumuzdaki 6nemli depremler, Yapilarda deprem sonrasi hasar belirlenmesi, onarim ve

12 |gliclendirme yontemleri, Hasar belirlenmesi ve degerlendirilmesi Deprem hasarlarinin tiirleri, 7
Hasar ile ilgili bilgi toplama.

13 Betonarme yapilarda onarim ve gliclendirme, Onarim ve gliclendirme malzemeleri, Tasiyici 5.7
sistem elemanlarinin gi¢lendirilmesi.

14 Taslyici sistemin yeni elemanlarla gliclendirilmesi, Gliclendirme projesi, Mevcut binalarda 7

glvenlik belirlenmesi.




COURSE PLAN

Course
Week Topics Learning
Outcomes

1 |Earthquake motion and its characteristics, Intensity and magnitude of an earthquake 1

2 |Faults and tectonic regions in the earth and in Turkey, Earthquake as a wave motion 1

3 Response spectrums of earthquakes, Effects of soil conditions on earthquake, Soil 12
liguefaction, Soil-structures interaction
Vibrations of structures under earthquake motion, Single- and multi-degree-of-freedom

4 |systems, Modal superposition analysis, Behavior of frame and shear wall systems, Damping, 1-2
Ductility

5 Behavior of reinforced concrete structures subjected to earthquake ground motion, 3.4
Concrete, steel, slabs, beams, columns and shear walls

6 |Joints, Plastic hinge, Capacity concept in design 3-4
Earthquake resistant design, Safety to earthquakes, Design code, Limit states, General

7 |behavior of structure, Structural irregularities, Methods of analysis for structures under 3-4-5
earthquake loading

3 Elastic equivalent earthquake load, Earthquake region, Fundamental period of structure, 56
Acceleration spectrum, Ductility of structures

9 Method of elastic equivalent earthquake load, Method of modal combination, Analysis in 56
time domain, Structural systems

10 Construction rules for reinforced concrete structures, Slabs, beams, columns, shear walls, 56
column-beam joints, foundations

11 |Story drifts, retaining walls and resevoirs 5-6

12 Major earthquakes in Turkey, Post-earthquake damage inspection and evaluation, Types of 7
earthquake damages

13 Repair and strengthening in reinforced concrete structures, Repair and strengthening 5.7
materials, Strengthening of structural elements

14 Strengthening of the structure by adding of new structural elements, strengthening project. 7

Earthquake safety assessment in existing structures.




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) 1 > 3

Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muihendislik

problemlerini belirleme, formile etme ve ¢6zme becerisi.

Kiresel, kiiltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglk, givenlik ve refahi géz oniine alarak ¢o6ziim Ureten mihendislik tasarimi X
uygulama becerisi.

3 |Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 |mihendislik ¢oziimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini géz 6niinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
5 |belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde
calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug

6 ¢ikarmak icin mihendislik yargisini kullanma becerisi. X
7 Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve X
uygulama becerisi.
Olgek: 1: Az, 2:Kismi,  3:Tam
Relationship of the Course to Civil Engineering Student Outcomes
Level of Contribution
Program Student Outcomes
1 2 3
1 An ability to identify, formulate, and solve complex engineering problems by X

applying principles of engineering, science, and mathematics.

An ability to apply engineering design to produce solutions that meet specified
2 |needs with consideration of public health, safety, and welfare, as well as global, X
cultural, social, environmental, and economic factors.

3 | An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering
4 |]situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
5 |leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and

6 interpret data, and use engineering judgment to draw conclusions. X
7 An ability to acquire and apply new knowledge as needed, using appropriate X
learning strategies.
Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Bo6liim onayi (Department approval)
29.03.2019




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

1. Z. Celep, Deprem Miihendisligine Giris ve Depreme Dayanikh Yapi Tasarimi, Beta

Ders Kitabi Basim Yayim Dagitim, istanbul 2018.

(Textbook) 2. D.J. Dowrick; Earthquake Resistant Design and Risk Reduction, John Wiley & Sons,
2009.
1. N.M. Newmark, E. Rosenblueth; Fundamentals of Earthquake Engineering,
Prentice Hall, 1971.
2. N. Bayiilke, Depremler ve Depreme Dayanikl Yapi, Deprem Arastirma Dairesi,
1979.
3. T. Paulay, M.J.N. Priestly; Seismic Design of Reinforced Concrete and Masonry
Buildings, John Wiley, 1992.

Diger Kaynaklar 4. R.W. Clough, J. Penzien, .J.; Dynamics of Structures, Mc Graw Hill, 1993.G.G.

(Other References)

5. Penelis, A.J. Kappos; A.J.; Earthquake Resistant Concrete Structures, E&F Spon,
London, 1997.

6. Z. Celep, Yapi Dinamigi, Beta Dagitim, istanbul 2014.

7. AS Elnashai,L DiSarno, Fundamentals of Earthquake Engineering, Wiley,England,
2015.

8. A.K. Chopra; Dynamics of Structures, Prentice Hall, 2016.

9. Turkiye Bina Deprem Yonetmeligi, 2018.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere dersi daha iyi anlamalari amaci ile ddnem boyunca dért 6dev verilecek
ve her bir 6dev verildikten iki hafta sonra toplanacaktir.

Each of the four homework problems is to be handed in two weeks after they are

assigned.
Laboratuvar Uygulamalari |Yok
(Laboratory Work) None

Bilgisayar Kullanimi
(Computer Usage)

Odevlerin yapilmasi esnasinda bilgisayar kullanimi tesvik edilmektedir.

Computer use during the solution of homework problems is encouraged.

Diger Uygulamalar Yok

(Other Activities) None
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




