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Dersin Adi

Course Name

MUHENDISLIK SISMOLOJiSi

ENGINEERING SEISMOLOGY

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyil Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
JEF 452 8 2 4 2 0 0
JEF 452E
Boliim / Program
(Department/Program) | Jeofizik Miihendisligi
Dersin Tiirii Zorunlu Dersin Dili Tiirkge
(Course Type) (Compulsory) (Course Language) English
Dersin Onkosullar Yok
(Course Prerequisites) None
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - %70 %30 -
by Content, %)

Dersin icerigi

(Course Description)

Depremin arazi, yapilar ve insan iizerindeki etkileri. Makro ve mikro-bdlgelendirme. Sismotektonik harita. Deprem
tehlikesi ve olasilik hesaplart. Serbest ve zorunlu titresim. Tek ve ¢ok serbestlik dereceli sistemlerin titresimi.
Sismograf sistemleri ve cihaz davranis 6zellikleri. Yerin ivme, partikiil hiz1 ve yerdegistirme 6zellikleri. Biiyiikliik,
ivme, PGA, deprem siiresi iliskileri. Ilvme spektrumu, tepki spektrumu ve tasarim spektrumu kavramlari. Ivme ve
partikiil hareketine deprem kaynak, ortam ve zemin ve topografya etkileri. Mikrotremor ve zemin yapast ile iligkileri.
Zemin biiylitme kavrami. Spektral oran ve Nakamura spektrumu.

Effect of earthquakes on human, building and ground surface. Macro-and micro zoning. Seismo-tectonics.
Earthquake hazard and probability. Free and forced vibration. Vibration of single and multi-freedom systems.
Seismographs and instrument responses. Ground acceleration, particle velocity and displacement. Relation between
earthquake magnitude, acceleration, PGA, shaking duration. Acceleration spectrum, response spectrum and design
spectrum. Effect of earthquake source, ground structure and topography on ground acceleration and particle velocity.
Microtermor and its relation to ground structure. Site amplification. Spectral ratio and Nakamura spectrum.

Dersin Amaci

(Course Objectives)

Bu dersin amaci:

1) Depremin insan, arazi ve yapi tizerindeki etkilerini 6gretmek,

2) Deprem zararlarmin azaltilmasina dair sorunlarin belirlenmesi ve ¢6ziimiinde yardimci olacak jeofizik, jeoloji ve
sismoloji tekniklerini 6gretmek,

3)  Deprem kayitlari {izerinde deprem kaynagi, yerin fiziksel 6zellikleri ve jeolojik yapi farkliliklarinin etkilerini
ogretmek,

4) Deprem tehlike ve riskinin belirlenmesine yonelik deprem verilerinin nasil toplandigini, islendigini,
yorumlandigini ve raporlandigini 6gretmek,

5) Depremle ilgili verilerin islenmesi ve yorumunda giincel yazilim ve bilgisayar kullaniminin 6gretilmesi.

The objective of this course is:

1) to teach the effects of earthquakes on human beings, structures and ground motion observed on earth surface,

2) to teach the techniques in Geophysics, Geology and Seismology in order to help students to identify and solve the
problems in earthquake hazard minimization,

3) to teach the effects of earthquake source, the physical and structural conditions of the earth, and the geological
(soil) structure on the ground motion due to earthquakes,

4) to teach students how the earthquake data are collected, analyzed, interpreted and reported in solution to
earthquake risk problems,

5) to create opportunity for students to use computer and use contemporary softwares in preparing data for
interpretation

Dersin Ogrenme
Ciktilarn

(Course Learning
Qutcomes)

1. Depremin etkilerinin 6grenilmesi,

2. Jeofizik, jeoloji ve sismolojik tekniklerin deprem tehlike ve riskinin azaltilmasinda kullanilmasinim 6grenilmesi,
3. Yer hareketlerine deprem kaynaginin, yer yapisinin fiziksel 6zelliklerinin ve jeolojik yapinin etkisinin
6grenilmesi,

4. Deprem tehlike ve risk sorunlarinin ¢dziimiinde deprem verilerinin toplanmasi, analiz edilmesi ve yorumlanmasi
islemlerinin 6grenilmesi,

5. Miihendislik Sismolojisi caligmalarinda giincel yazilim ve bilgisayar kullaniminin 6grenilmesi.




1. Knowledge on the effects of earthquakes on human beings, structures and ground motion observed on earth
surface,

2. Knowledge on the techniques in Geophysics, Geology and Seismology in order to help students to identify and
solve the problems in earthquake hazard minimization,

3. Knowledge on the effects of earthquake source, the physical and structural conditions of the earth, and the
geological (soil) structure on the ground motion due to earthquakes,

4. Knowledge on students how the earthquake data are collected, analyzed, interpreted and reported in solution to
earthquake risk problems,

5. Students develop the ability in using computer and contemporary softwares in preparing data for interpretation

Ders Kitab1 Miihendislik Sismolojisi Ders Notlar1 (Prof. Dr. Haluk Eyidogan)
(Textbook)
Diger Kaynaklar = Okamoto, S. 1984. Introduction to earthquake engineering, University of Tokyo Press,

(Other References)

Tokyo.

= Ambraseys, N.N., 1988, Engineering seismology, in Earthquake Engineering and
Structural Dynamics, 17, 1-105.

= Lomnitz, C., 1974, Global tectonics and earthquake risk, Developments in Geotectonics 5,
Elsevier, 320 pages.

=  Hansen, R.J., 1972, Seismic design for nuclear power plants, The MIT Press, Cambridge,
USA, 489 pages.

= Tucker, B. E. and. King, J. L., 1984, Dependence of sediment-filled valley response on
input amplitude and valley properties, Bull. Seism. Soc. Am. 74, 153-165.

Odevler ve Projeler

(Homework & Projects

Odev1- Zorlanmis titresim altindaki bir dinamik sistemin rezonans olayimi gosterme ve biiyiitme
egrisini hesaplama ve grafikleme.

Odev2- ivme sismogramindan partikiil hiz1 ve yerdegistirmeye gecisi hesaplama ve ¢izdirme.
Odev3- Ivme katsayisi ve tasarim spektrumlarinin hesabi.

Proje: Verilen bir bolgenin olasiliksal deprem tehlikesinin hesaplanmasi

Homework1- Calculation of motion of a dynamic system under forced vibration forces and display
the amplification curve

Homework?2- Calculation and plotting the particle velocity and displacement seismograms from
acceleration seismogram.

Homework3- Calculation of spectral acceleration and design spectrum.

Midterm Project- Assessment of seismic hazard of a given region by using probabilistic
methodology

Laboratuar Uygulamalari
(Laboratory Work)

Yok

None

Bilgisayar Kullanim

(Computer Use)

Bu dersi alan Ogrencilerin 6dev ve proje calismalarimda FORTRAN ve MATLAB programi
kosturmay1 bilmeleri gerekir

The students asked to use Fortran codes and MATLAB programs during the studies for their
homeworks and project

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Smavlar 1 %10

(Midterm Exams)

Kisa Simavlar

(Quizzes)

Odevler 3 %20
(Homework)

Projeler
(Projects)

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

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinav1 1 %050
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Depremin Insanlar Yapilar ve Arazi iizerindeki etkileri 1
2 Deprem zararlarinin azaltilmasi kavrami. Sismik makro-bélgelendirme. Sismotektonik verilerin dnemi ve 2
haritalamanin ilkeleri, TAESPEI 6rnegi
3 Mikro bolgelendirme kavrami. Mikro bolgelendirme ¢alismalarinda kullanilan jeolojik ve jeoteknik yontem 2
uygulamalarina drnekler.
4 Mikro-bolgeleme ¢alismalarinda kullanilan jeofizik yontem uygulamalarina 6rnekler . 2,3
5 Deprem tehlikesi ve riski. Deprem istatistigi ve olasilik modelleri. Poisson, Gumbell ve Markov olasilik | 2.5
modelleri ve 6rnekler (PROJE)
6 Sarkagc, serbest titre§im, zorunlu titresim, fiziksel sarkag, rezonans, modlar, tek ve ¢cok serbestlik derece 3,5
sistem kavramlar1 (ODEV1)
7 Ara Simav
8 Deprem ve sismik titresimlerin kaydedilmesi ilkeleri, Sismograf sistemleri ve kayit ortamlar1, Yerin 3
giiriiltiisii kavrami
9 Iymenin miihendislik anlami1, PGA, Deprem siiresi, Yerdegistirme, partikiil hiz1, ivme kayitlar: doniisiimii 3,5
(ODEV2), Deprem siddeti, biiyiikliik, PGA ve deprem siiresi iliskileri ve mithendislik ugulamalari,
Ivmenin uzaklikla azalimi, yerel sismik sogurma
10 Ivme spektrumu, tepki spektrumu (mukabele spektrumu), tasarim spektrumu kavramlari 3,4,5
Deprem yonetmeliginde ivme katsayisi ve spektral ivme (ODEV3)
11 Sismik ivme ve partikiil hizi hareketlerine etkilerin incelenmesi. Deprem kaynak mekaniginin etkileri. Yalin | 3, 4
faylanma, karmagik faylanma
12 Bolgesel ve yerel sogurma etkileri ve Topografya etkileri 3,4
13 Mikrotremor, Mikrotremor ve zemin iliskileri, Ornekler )
14 Zemin biiylitme kavrami ve inceleme yontemleri, Spektral Oran ve Nakamura yontemleri )
COURSE PLAN
Course
Weeks Topics Outcomes
1 Effects of earthquakes on Human beings, structures and buildings and field 1
2 Earthquake hazard minimization concept. Seismic macro-zonation. Seismotectonics. The importance of | 2
seismotectonic data and rules for seismotectonic mapping. IASPEI rules on seismotectonic mapping
Seismic micro-zonation concept. The geological techniques used for micro-zonation studies. 2
4 The geophysical techniques used for micro-zonation studies. 2,3
5 Earthquake hazard and risk. Earthquake statistics and probability models. Poisson, Gumbell and Markov | 2,5
probability models (Midterm Project)
6 Pendulum, free oscillation, forced vibration, physical pendulum, resonance, vibration modes, singleand | 3,5
multi-freedom systems. (Homework I).
7 Mid-term exam
8 The principles of recording of seismic oscillations. The seismographs and their recording capabilities. 3
Background noise concept.
9 Civil Engineering aspects of ground acceleration, PGA, earthquake duration, conversion of acceleration 3,5
to displacement and particul velocity. The relation between intensity, magnitude and duration.
Attenuation of acceleration with distance (Homework I1), regional and local seismic attenuation.
10 Acceleration spectrum, response spectrum, design spectrum (Homework I11). The response spectrum 3,4,5
and effective accelarion coefficient in Turkish seismic codes.
11 The characteristic effects of earthquake source, simple and complex faulting mechanisms on 3,4
acceleration and particule velocity.
12 The characteristic effects of topography and attenuation on acceleration and particule velocity. 3,4
13 Microtremor, The relationship between microtremor and site geology and soil type. 3,4
14 Site amplification and the research methods. Spectral ratio and Nakamura methods. )




Dersin Jeofizik Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2 3
a . . T . X
matematik, fen ve miihendislik bilgilerini uygulama becerisi,
X
b deney tasarlayip yiiriitebilme ve sonuglari analiz edip yorumlama becerisi,
X
¢ bir sistemi, iiriin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde tasarlama becerisi,
X
d cok disiplinli takim caligmas: yiiriitebilme becerisi
X
¢ miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi,
f mesleki ve etik sorumluluklar1 kavrama, X
X
g cok etkin sozlii ve yazili iletisim kurabilme becerisi,
X
h mithendislik ¢6ziimlerinin kiiresel ve toplumsal baglamda etkisinin kavranmast icin gerekli genis kapsamli
bir egitim,
i . - . X
yagam boyu 6grenim geregini algilamig ve bu beceriyi kazanmig olmalari,
j X
J giincel/cagdas konulara iliskin bilgi sahibi olmalari,
X
K miithendislik uygulamalar1 igin gerekli teknikleri, becerileri ve modern miihendislik donanimlarini
kullanabilme becerisi,
X
! arazide 6l¢lim cihazlarii kullanabilme ve 6l¢iim yapabilme becerisi,
m | jeofizik verilerinin yorumlanmaya hazirlanmasinda bilgisayar tekniklerinden yararlanma becerisi, X
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Geophysical Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a - . . L X
an ability to apply knowledge of mathematics, science, and engineering;
o . . . X
b an ability to design and conduct experiments, as well as to analyze and interpret data;
o . . X
¢ an ability to design a system, component, or process to meet desired needs;
d - . S X
an ability to function on multi-disciplinary teams,
- S L X
an ability to identify, formulate, and solve engineering problems;
f . . . I X
an understanding of professional and ethical responsibility;
o . . X
g an ability to communicate effectively;
h the broad education necessary to understand the impact of engineering solutions in a global and societal
context;
! a recognition of the need for, and an ability to engage in life-long learning;
j . X
a knowledge of contemporary issues,
K an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.
- . . ] X
! an ability to use field equipments and perform field measurements.
m - e . . . X
an ability to use computers and computer facilities in preparing data for interpretation.
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Onaylayan (Confirming)
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