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Dersin Adi

Course Name

Miihendislik Sismolojisi

Engineering Seismology

Kredisi AKTS Ders Uygulamasi, Saat/Hafta
Kodu Yariyil (Irgca:ls : Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) Credits) (ECTS Ders Uygulama Laboratuvar
Credits) (Theoretical) (Tutorial) (Laboratory)
JEF 446E 8 3 6 3 - -
Boliim/Program Jeofizik Miihendisligi Bolimii
(Department/Program) | Department of Geophysical Engineering
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) (English)
Dersin Onkosullari Yok
(Course Prerequisites) (None)
Dersin mesleki Temel Bilim Temel Mithendislik | Miihendislik Tasarim | 130 V¢ Toplum

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences) | (Engineering Science) | (Engineering Design) (Generalaallll—iltrjnucation)

- - 100 -

Dersin icerigi
(Course Description)

Depremin yer yiizii ve yapilar tizerindeki etkileri, tek-serbestlik-dereceli sistemlerde serbest ve
zorlanmis titresim, yer hareketinin dl¢iilmesi, ivme kayitlari, yer hareketi parametreleri, kaynak,
yol ve zemin etkileri, azalim iligkileri, zemin bilyiitmesi, yer tepki analizi, S-dalgas1 hiz yapisinin
elde edilmesi (aktif ve pasif sismik yontemler), mikrotremor kayitlartyla zemin rezonans
frekanslarmin belirlenmesi, havza ve topografya etkileri, deprem tehlike analizi.

Effect of earthquakes on ground surface and structures, free and forced vibration of single-
degree-of freedom systems, measurement of ground motion, acceleration records, ground motion
parameters, source- path- site effects, ground motion attenuation relationships, site amplification,
site response analysis, estimation of S-wave velocity structure (Active/passive methods),
estimation of site resonance frequencies by microtremor records, basin and topography effects,
seismic hazard analysis.

Dersin Amaci
(Course Objectives)

1. Depremlerin yer yiizii ve yapilar tizerindeki etkileri ve sismolojik yontemlerle deprem
tehlikesinin saptanmasi kullanilan teknikler hakkinda bilgi saglamak

2. Deprem tehlikesinin belirlenmesine yonelik sismolojik verilerin toplanmasi, islenmesi ve
yorumlanmasi igin gerekli temel becerileri kazandirmak

1. To provide knowledge on the effects of earthquakes on the surface of the earth and structures,
and on the seismological methods used in the earthquake hazard assessment

2. To have students gain skills on the collection, analysis and interpretation of seismological data
for the purpose of seismic hazard assessment.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagariyla tamamlayan 6grenciler
I.Yer hareketi parametreleri, yer hareketini kontrol eden kaynak- ortam ve yerel zemin
etkileri hakkinda detayl bilgi edinir. Sismik tehlike analizi ¢aligmalarinin gergeklestirilmesi
konusunda beceri kazanir.
I1.Kuvvetli yer hareketleri nedeniyle yapisal hasarlara neden olan deprem etkilerinin
(tehlikeler) belirlenmesi amaciyla gergeklestirilen sismolojik ¢alismalar kapsaminda
verilerin toplanmast, islenmesi ve degerlendirilmesi ile ilgili beceriler kazanir.

Students successfully completing this course will be able to
1.Gain detailed knowledge on ground motion parameters, and on the source-, path and site-
effects controlling the ground motion. Gain skill on how seismic hazard analyses is carried
out
11.Develop skills for acquisition, processing and interpretation of data collected within the
scope of seismological studies conducted for the purpose of estimating strong ground
motion causing structural damage.




Ders Kitabi

Geotechnical Earthquake Engineering, Kramer, 1996.

(Textbook)

Basic structural Dynamics, Anderson, and Naeim, 2012.

Engineering Seismology with Applications to Geotechnical Engineering,
Diger Kaynaklar Yilmaz, 2015.

(Other References)

Introduction to Seismology, Earthquakes, and Earth Structure, Stein and
Wysession, 2002.
Miihendislik Sismolojisi Ders Notlar1 (Prof. Dr. Haluk Eyidogan)

Odevler ve Projeler
(Homework & Projects

Laboratuvar
Uygulamalan
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Use)

Bu dersi alan 6grencilerin 6dev ve proje ¢alismalarinda FORTRAN ve
MATLAB programi kosturmay1 bilmeleri gerekir

The students are required to use Fortran and MATLAB languages in solving
homework assignments and term project

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

- Degerlendirmedeki
(Qﬁgg(tjilt ) Katkisi, %
Y (Effects on Grading, %)

Faaliyetler
(Activities)

Y1l i¢i Sinavlan 1 10
(Midterm Exams)

Kisa Simavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 20
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam) 1 50




DERS PLANI

Dersin
Hafta Konular Ciktilar
Giris: miihendislik sismolojisinin ilgi alani, sismik tehlike ve risk kavramlari, deprem etkileri
1 . |
(tehlikeler), deprem kaynakli yapisal hasarlar
2 Levha tektonigi ve sismoloji hakkinda genel bilgiler: sismik dalgalar ve sismik kaynak |
3 Tek serbestlik dereceli sistemler: serbest titresim |
4 Tek serbestlik dereceli sistemler: zorlanmaisg titresim |
5 Yer hareketinin 6l¢iilmesi ve ivme kayitlari |
6 Yer hareketi parametreleri: siire, siddet, genlik ve frekans igerigi (Fourier genlik spektrumu |
ve tepki spektrumu)
7 Yer hareketinin siddetini kontrol eden faktorler: kaynak- ortam- ve yerel zemin etkileri |
8 Kaynak ve ortam etkilerini igeren yer hareketi azalim iligkileri |
9 Zemin biiyiitmesi ve yer tepki analizi 1
Zemin siniflamasi ve yer tepki analizi i¢in gerekli olan S-dalgasi hiz yapisinin
10 saptanmasinda kullanilan aktif kaynakli sismik yontemler: sismik kirilma ve MASW I
yontemleri
11 Mikrotremor dizilim (array) dl¢iimleri ile S-dalgasi hiz yapisinin saptanmast 1
12 Tek istasyon 3-Bilesen mikrotremor kayitlariyla zemin rezonans frekanslarinin kestirimi I
13 Yer hareketinde havza ve topografya etkileri I
14 Sismik tehlike analizi (deterministik ve olasiliksal yaklagimlar) 1
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Introduction: the goal of engineering seismology, concepts of seismic hazard and risk, |
common earthguake effects (hazards), earthquake structural damage.
2 Brief review of plate tectonics and seismology: seismic waves, earth’s internal structure and |
earthquake source.
3 Structural dynamics of single-degree-of-freedom systems: free vibrations. |
4 Structural dynamics of single-degree-of-freedom systems: forced vibrations. |
5 Measurement of ground motions and acceleration records |
6 Ground motion parameters: duration, intensity, amplitude and frequency content (Fourier |
amplitude spectrum and response spectrum) of ground motion.
7 Factors controlling the intensity of ground motion: source-, path- and site-effects. |
8 Empirical attenuation relationships combining source and path effects. |
9 Site amplification and site response analysis Il
10 Active-source seismic methods used in estimating S-wave velocity structure required for site I
classification and ground response analysis: seismic refraction and MASW methods
11 Estimation of S-wave velocity structure by array-microtremor methods 1l
12 Estimation of site resonance frequencies using 3-C microtremor records. 1l
13 Basin and topography effects on ground motion 1
14 Seismic hazard analysis (deterministic and probabilistic approaches) 1




Dersin Ogrenci Ciktilari ile olan Iliskisi
(2020-2021 Engineering Accreditation Criteria-3)

Prof. Dr. Argun Kocaoglu

. Katki Seviyesi
Ogrenci Ciktilar:
1 2 3
1 Miihendislik, bilim ve matematik ilkelerini uygulayarak karmagik miihendislik X
problemlerini tanimlama, formiile etme ve ¢6zme becerisi
Kiiresel, kiiltiirel, sosyal, ¢cevresel ve ekonomik faktorlerin yani sira halk sagligi,
2 | giivenligi ve refah1 g6z 6niinde bulundurularak belirtilen ihtiyaglari karsilayan X
cozlimler {iretmek i¢in mithendislik tasarimini uygulama becerisi
3 | Belirli bir izleyici grubu ile etkili iletisim kurma yetenegi
Miihendislik uygulamalarinda etik ve mesleki sorumluluklar tanima ve
4 mithendislik ¢6ziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal X
baglamlardaki etkisini goz oniinde bulundurmasi gereken bilingli kararlar1 verme
becerisi
Takim {iyeleri ile birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam
5 | yaratan, hedefler belirleyen, isleri planlayan ve amaglar1 karsilayan bir takimda
etkili bir sekilde ¢alisabilme becerisi
Uygun deneyler gelistirme ve yliriitme, verileri analiz etme ve yorumlama ve
6 2T _ . X
sonu¢ ¢ikarmak i¢in mithendislik kararlarini kullanma becerisi
7 Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
uygulama becerisi
: Az Katki, 2. Kismen Katki, 3. Tam Katki
Relationship of the Course to the Student Outcomes
(2020-2021 Engineering Accreditation Criteria-3)
Level of
Student Outcomes Contribution
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 X
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
6 An ability to develop and conduct appropriate experimentation, analyze and X
interpret data, and use engineering judgment to draw conclusions
; An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies
1: Little Contribution, 2. Partial Contribution, 3. Full Contribution
Hazirlayan Tarih Imza
(Prepared by) (Date) (Signature)




