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Dersin Adi

Course Name

Depreme Dayanikli Yap: Tasarimi

Earthquake Resistant Design of Structures

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
INS 456 / INS 456E 25 4 2 1 -
Boliim / Program Ingaat Miihendisligi
(Department/Program) Civil Engineering
Dersin Tiirii Segmeli Dersin Dili Tiirkge / Ingilizce
(Course Type) (Elective) (Course Language) ingilizce / (English)

Dersin Onkosullar
(Course Prerequisites)

INS 322/ INS 322E

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Temel Miihendislik Tasarim Insan ve Toplum Bilim
Bilim Miihendislik (Engineering Design) (General Education)
(Basic (Engineering Science)
Sciences)
R 40 60 -

Dersin icerigi
(Course Description)

Deprem olusum teorileri; Faylar, Faylanma ve plaka tektonigi; Deprem dalgalari; Biiyiikliik ve siddet; Deprem yer
hareketinin ol¢tilmesi; Deprem yer hareketi; Deprem yamit spektrumlari; Serbest ve zorlanmus titresim; Tek ve ¢ok
serbestlik dereceli sistemlerin yanitlar;; Yanit spektrumu yontemi; Modal birlestirme; Yapi elemanlarinin ve birlesim
noktalarinin deprem davramisi; Plastik mafsallar; Kapasiteye dayali tasarim; Depreme dayanikli yapi tasarim ilkeleri;
Deprem yonetmelikleri; Limit durumlar; Siineklik kavrami; Esdeger deprem yiikii yontemi; Modal ¢6ziimleme;
Dinamik ¢oziimleme; Deprem hasarlar1 ve hasar gesitleri; Hasarin belirlenmesi ve degerlendirilmesi; Yapilari onarim
ve giiclendirme teknikleri; Yapisal performansin degerlendirilmesi Ve yapisal giivenlik.

Theories for earthquake occurrence; Faulting and plate tectonics; Earthquake waves; Magnitude & intensity; Measuring
earthquakes; Earthquake ground motions; Response spectra; Free and forced vibration; Responses of SDOF and MDOF
systems; Response spectrum analysis; Modal combination; Seismic behavior of structural elements and joints; Plastic
hinges; Capacity-based design; Principles of earthquake resistant design; Seismic codes; Limit states; Ductility concept;
Equivalent seismic loads method; Modal analysis; Dynamic analysis; Earthquake damages and damage types; Damage
assessment; Repair and strengthening techniques; Structural performance evaluation and structural safety.

Dersin Amaci

(Course Objectives)

1. Verilmis bir deprem yer hareketi igin elastik deprem yanit spektrumlarin belirlemek,

2. Tek ve ¢ok serbestlik dereceli yap1 sistemlerinin verilmis bir deprem yer hareketine verecegi elastik yaniti
zaman tanim alaninda belirlemek,

3. Esdeger deprem yiikii ve mod birlestirme yontemlerini uygulayarak yapilarm depreme dayanikli tasarimuni
gergeklestirmek.

4. Verilmis bir yap1 sisteminin deprem performansini belirlemek ve degerlendirmek.

1. To construct elastic earthquake response spectra for a given ground motion.

2. To determine elastic earthquake responses of SDoF and MDoF structural systems in time domain to a given
ground motion.

3. To realize earthquake resistant design of structures by using equivalent seismic load and modal combination,

4. To evaluate seismic performance of a given structural system.

Dersin Ogrenme
Ciktilan

(Course Learning Outcomes)

Bu dersi tamamlayan 6grenci,

Deprem yer hareketi ve ozellikleri,

Deprem yer hareketi etkisindeki yap1 sistemlerinin titresimi,
Deprem etkisinde betonarme yap1 elemanlarmin davranist,
Depreme dayanikli yapi tasariminin ilkeleri,

Deprem yoénetmelikleri,

Yapisal ¢6ziimleme yontemleri,

Deprem nedeniyle yapilarda olusan hasarlar,

Yapilarin onarimu ve giiglendirilmesi,

9. Yapisal performansin degerlendirilmesi.

®NoOGRWNE

Students completing this course will be able to understand and apply,
Earthquake ground motion and its characteristics,

Vibration of structural systems subjected to earthquake motions,
Behavior of RC elements under seismic loads,

Earthquake resistant design principles,

Seismic code regulations,

Structural analysis methods,

Earthquake damages to structures,

Repair and strengthening of structures,

Structural performance evaluation concept.
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Odevler ve Projeler

(Homework & Projects

Ogrencilere, dersi daha iyi anlamalar1 amaci ile 4 6dev verilecek ve bu ddevler dénem
icerisinde belirlenecek tarihlerde NINOVA iizerinden yada kisisel olarak toplanacaktir.

4 different homeworks will be assigned to the students for a better understanding of the
lecture contents. Each homework will be submitted through a specific deadline via NINOVA
system or in person.

Laboratuar Yok
Uygulamalar:

None
(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Odevlerin hazirlanmas1 sirasinda ofis programlar1 disinda, ddeve &zgii seismosignal vb
bilgisayar programlarinin kullanilmas: gerekmektedir.

Depending on the content of the homework, some specific software such as seismosignal shall
be employed as well as common MS Office programs.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Faaliyetler
(Activities)

Y1l i¢ci Sinavlan

(Midterm Exams) 4 30

Kisa Siavlar

(Quizzes)

Odevler
(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sitnav1
(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktisi
1 Depremin olusumu Ve 6zellikleri, Diinya’ da ve Tiirkiye’ de aktif faylar ve deprem bolgeleri. 1
2 Deprem dalgalari, Depremin 6l¢iilmesi, Depremin bityiikliigii ve siddeti. 1
3 Tek serbestlik dereceli yap1 sistemlerinin deprem etkisi altinda titresimi, Elastik yanit 1-2
spektrumlarinin hesaplanmasi, Yerel zemin kosullarinin etkisi.
4 Tek serbestlik dereceli yap1 sistemlerinin serbest ve zorlanmus titresimi, depreme verecegi yanit. | 1-2
Yilici sinavi 1.
5 Cok serbestlik dereceli yap1 sistemlerinin dogal frekanslar: ve ilgili mod bigimleri. 2
6 Cok serbestlik dereceli yapi sistemlerinin deprem yanuti. 2
7 Yanit spektrumlar1 yontemi, modal maksimumlarin birlestirilmesi, Yili¢i sinavi 2. 2-6
8 Betonarme yapi elemanlarinin deprem davranigi, Birlesim noktalari, Plastik mafsallar, 3-4
Kapasiteye dayali tasarim.
9 Depreme dayanikli yapi tasarimu ilkeleri, Deprem yonetmelikleri, Limit durumlar, Yapisal 3-4-5
stireksizlikler, C6ziim yontemleri.
10 Esdeger deprem yiikii yontemi, Modal ¢6ziimleme, Dinamik ¢éziimleme, Siineklik. 5-6
11 Deprem hasarlar1 ve hasar gesitleri, Yap1 elemanlarinda hasarm belirlenmesi ve 7
degerlendirilmesi, Yili¢i sinavi 3.
12 Yapilarin onarim ve giiglendirme teknikleri, Onarim malzemeleri, Yap1 elemanlarinin 5-8
giiclendirilmesi.
13 Yapi sistemlerinin yeni elemanlar kullanilarak giiglendirilmesi, Giiglendirme tasarimu. 5-8
14 Yapisal giivenligin belirlenmesi, Yapisal performansin degerlendirilmesi, Yiligi sinavi 4. 9
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Occurrence of earthquakes and their characteristics; Seismic sources on Earth and in Turkey 1
2 Earthquake waves; Measuring seismic events; Intensity and magnitude of earthquakes 1
3 Vibration of SDOF systems under seismic forces; Calculation of elastic response spectra; 1-2
Effect of local site conditions
4 Free and forced vibration of SDOF; Earthquake response of SDOF systems; 1-2
Mid-Term Exam-1
5 Natural frequencies and corresponding mode shapes in MDOF systems 2
6 Earthquake response of MDOF systems, Mode superposition method, 2
7 Response spectrum analysis, Combination of modal maxima; Mid-Term Exam-2 2-6
8 Seismic behavior of RC structural members; Joints; Plastic Hinges; Capacity design principles | 3-4
9 Earthquake resistant design principles; Earthquake codes; Limit States; Structural 3-4-5
irregularities; Analysis methods
10 Elastic seismic force; Equivalent seismic force method; Modal analysis and dynamic analysis; 5-6
Ductility concept
11 Earthquake damages to structures; Damages types in structural elements; Damage assessment; 7
Mid-Term Exam-3
12 Repair and strengthening techniques; Repair materials; Strengthening of structural elements 5-8
13 Strengthening of structural systems with new elements; Strengthening design projects 5-8
14 Determination of structural safety; Structural performance evaluation concepts; 9

Mid-Term Exam-4




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, sonuglari analiz etme ve yorumlama
becerisi.
¢ | 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. X
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.
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
1 (2] 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 X
e | An ability to identify, formulate and solve engineering problems X
f | Anunderstanding of professional and ethical responsibility
g | Anability to communicate effectively
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
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