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1- Depremin nedenleri veolustuklari ortamlar

2- Depremi olusturan litsferik gerilmelerin nedenleri ve sonuglari

3-  Deprem dalgalarinin tiirleri, deprem biiyiikliikleri evdepremin etkileri

4- Deprem riski, 6nemli yapilarin deprem risklerinin belirlenmesi
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Tiirii Secmeli

Kodu JDM 566E

Kredisi 3

Yariyih Bahar

On Kosulu

Anabilim Dali/ | Kati Yer/Jeodinamik

Programi

Amaci Ders, kayalarda deformasyonun nedenleri ve sonuglarini, kabuk
yapisi ile deprem kaynak bolgeleri arasindaki iligkileri, basta
faylar olmak {izere depremleri olusturan jeolojik mekanizmalarin
Ozelliklerinin tanitilmasini, depremlere yas verme yontemlerini ve
deprem hasarlarini azaltmada jeolojik faktorlerin roliinii 6gretmeyi
amaglamaktadir

Icerik

Depremlerin dagilimi ve Levha tektonigi, Kayalarin deformasyonu ve yapisi, Deprem
kaynak bolgelerinin jeolojisi, Sismik dalgalar, Sismik dalga, fay yonii ve atim tiirii
arasindaki iligkiler, Deprem 6lgekleri, Tektonik jeodezi, Yerinde gerilme 6lgiimleri,
Kuvaterner zaman 6lgegi ve tarihlendirme teknikleri, Tektonik jeomorfoloji, Dogrultu
atiml faylar ve deprem, Normal faylar ve deprem, Ters faylar ve kivrimlar ve deprem,
Dalma-Batma zonlari ve deprem, Depremlerde zemin ve kaya davranisi, Deprem
tetiklemesi ile gelisen ikincil etkiler (Heyelanlar ve Tsunami, Stvilagma) Deterministik
ve Probabilisitik yontemlerle sismik tehlike analizi, Depremlerin 6nceden belirlenmesi

Contents

Distribution of earthquakes and Plate Tectonics, Deformation and structure of rocks,
Geology of earthquake source regions, Seismic waves, The relationships between
seismic waves and fault direction and offset, Scales of earthquakes, Tectonic geodesy,
In-situ stress measurements, Quaternary time scale and aging techniques, Strike-slip
faults and earthquakes, Thrust faults, folds and earthquakes, Normal and earthquakes,
Subduction zones and earthquakes, Behavior of soils and rocks during earthquakes,
Earthquake triggered secondary effects (Landslides, Tsunamis and Liquefaction),
Seismic risk assessment by using probabilistic and deterministic methods, Earthquake
prediction

Kaynaklar

Derste kullanilacak kaynaklar, dersde islenen konu ile ilgili verilecek bilimsel makaleler
olacaktir. Bunun disinda asagidak kaynaklar ders i¢in faydalidir.

Yeats, R.S., Sieh, K., Allen, C., 1997, The geology of earthquakes. Oxford University
Pres, New York

Bolt, B.A., 2003, Earthquakes. Fifth edition, W.H. Freeman and Co., New York.

Dowrick, D., 2003, Earthquake Risk Reduction. John Wiley & Sons, Ltd.

Bolt, B.A.,, 1993, Earthquakes and Geological Discovery. Scientific

American Library, 46.

Reiter, L., 1991, Earthquake hazard analysis : issues and insights. Columbia University
Press

Laird, E, 1991, The earthquake. Harlow, Essex : Longman




iTO
LiSANSUSTU DERS KATALOG FORMU
(GRADUATE COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
Deprem Jeolojisi Earthquake Geology
Ders Tiirii
Kodu Yariyil Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
JD 566 Giiz 3 7.5 Yiiksek Lisans
(Fall (M.sc.)
Boliim / Program Kat1 Yer / Jeodinamik
(Department/Program) (Solid Earth / Geodynamics)
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Depremlerin dagilimi ve Levha tektonigi, Kayalarin deformasyonu ve yapisi, Deprem kaynak
bolgelerinin jeolojisi, Sismik dalgalar, Sismik dalga, fay yonii ve atim tiirii arasindaki iliskiler,
Deprem o6lgekleri, Tektonik jeodezi, Yerinde gerilme 6l¢iimleri, Kuvaterner zaman dlgegi ve
tarihlendirme teknikleri, Tektonik jeomorfoloji, Dogrultu atimli faylar ve deprem, Normal faylar
ve deprem, Ters faylar ve kivrimlar ve deprem, Dalma-Batma zonlar1 ve deprem, Depremlerde
zemin ve kaya davranisi, Deprem tetiklemesi ile gelisen ikincil etkiler (Heyelanlar ve Tsunami,
Sivilagsma) Deterministik ve Probabilisitik yontemlerle sismik tehlike analizi, Depremlerin
onceden belirlenmesi

Distribution of earthquakes and Plate Tectonics, Deformation and structure of rocks, Geology of
earthquake source regions, Seismic waves, The relationships between seismic waves and fault
direction and offset, Scales of earthquakes, Tectonic geodesy, In-situ stress measurements,
Quaternary time scale and aging techniques, Strike-slip faults and earthquakes, Thrust faults,
folds and earthquakes, Normal and earthquakes,

Subduction zones and earthquakes, Behavior of soils and rocks during earthquakes, Earthquake
triggered secondary effects (Landslides, Tsunamis and Liquefaction), Seismic risk assessment by
using probabilistic and deterministic methods, Earthquake prediction

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Depremi, depremi olusturan jeolojik unsurlari ve depreme karsi kaya ve zeminlerin davranigini
Ogretmek.
2. Deprem Risk analizlerini tanitmak

1. To set out the earthquakes, geological events creating the earthquakes, response of soils and
rocks to the earthquake waves.
2. To explain earthquake risk analysis

Dersin Ogrenme
Ciktilar

(Course Learning
Qutcomes)

Maddeler halinde 4-9 adet

Bu dersi alan yiiksek lisans dgrencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar:
1. Deprem nedir, nasil olugur.

2. Deprem iireten faylarin 6zellikleri .

3. Deprem dalgalar1 ve etkileri.

4. Deprem riski ve analizi.




M.Sc. students who take this course gain knowledge, skills and proficiency in the following
subjects:

1. What is earthquakes and how they occur

2. Active faults and their properties.

3Earthquake waves and their effects.

4. Earthquake risk and risk analysis

Ders Kitabi Yeats, R.S., Sieh, K., Allen, C., 1997, The geology of earthquakes. Oxford
(Textbook) University Pres, New York
Diger Kaynaklar Scholz, C.H., The mechanics of Earthquakes and Faulting. Cambridge Press

Bolt, B.A., 2003, Earthquakes. Fifth edition, W.H. Freeman and Co., New
(Other References) York.

Dowrick, D., 2003, Earthquake Risk Reduction. John Wiley & Sons, Ltd.

Maddeler halinde en ¢ok 5 adet | Reiter, L., 1991, Earthquake hazard analysis : issues and insights. Columbia
University Press

McGuire, R.K., Seismic Hazard and Risk Analysis, EERI

(")devler ve Projeler 1 adet Deprem Risk analizi

(Homework & Projects)

Laboratuar
Uygulamalar

(Laboratory Work)
Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi,
Sistemi (Activities) (Quantity) %

(Effects on Grading, %)
(Assessment Criteria) Y1l i¢i Sinavlan 1 %30

(Midterm Exams)
Kisa Sinavlar
(Quizzes)
Odevler 1 %10
(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)

Final Sinavi 1 %60
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Depremlerin dagilimi, Levha tektonigi ve depremlerin nedenleri 1
2 Kayalarda gerilme-yamulma iliskileri 2
3 Faylar, Aktif faylar, faylarin mekanik ve kinematigi 1
4 Kitasal kabugun yapisi ve Deprem kaynak bdlgelerinin jeolojisi 2,3
5 Sismik dalgalar, Sismik dalga, fay yonii ve atim tiirli arasindaki iligkiler, 2,3
6 Deprem 6lgekleri, Fay nitelikleri deprem biiyiikliigii iliskisi. Tektonik jeodezi, Yerinde gerilme 2,3
Ol¢iimleri,
7 Kuvaterner zaman 6lgegi. 2,3
8 Fay yiizeyleri ile fay kayalarmin tarihlendirme teknikleri 12,3
9 Dogrultu atimli faylar ve deprem, 2,3
10 Normal faylar ve deprem, 2,4
11 Ters faylar ve kivrimlar ve deprem, 2,34
12 Dalma-Batma zonlar1 ve deprem, 2,4
13 Depremlerde zemin ve kaya davranisi, Deprem tetiklemesi ile gelisen ikincil etkiler (Heyelanlar 4
ve Tsunami, Sivilagma)
14 Deterministik ve Probabilisitik yontemlerle sismik tehlike analizi, Depremlerin 6nceden 2,34
belirlenmesi
COURSE PLAN
Course
Weeks Topics Outcomes
1 Distribution of earthquakes and Plate Tectonics, causes of earthquakes 1
2 Stress and strain in the rocks 2
3 Faults, Active Faults , Mechanics and kinematics of faulting 1
4 Structure of the Crust and Geology of earthquake source regions, 2,3
5 Seismic waves, The relationships between seismic waves and fault direction and offset 2,3
6 Scales of earthquakes, relationships between natiire of the faults and magnitude of 2,3
earthquakes, Tectonic geodesy, In-situ stress measurements
7 Quaternary time scale dating techniques . 2,3
8 Fault surfaces and fault rocks 1,23
9 Strike-slip faults and earthquakes 2,3
10 Normal and earthquakes 2,4
11 Thrust faults, folds and earthquakes 2,34
12 Subduction zones and earthquakes, 2,4
13 Behavior of soils and rocks during earthquakes, Earthquake triggered secondary effects 4
(Landslides, Tsunamis and Liquefaction)
14 Seismic risk assessment by using probabilistic and deterministic methods, Earthquake 2,34

prediction




Dersin “Jeodinamik Programi”yla fliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

Lisans diizeyi yeterliliklerine dayali olarak, alaninin iligkili oldugu disiplinler arasi etkilesimi
kavrayabilme, ilgili program alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve
derinlestirebilme (bilgi).

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme, farkli
disiplin alanlarindan gelen bilgilerle biitiinlestirip yorumlayarak yeni bilgiler olusturabilme ve
karsilagilan sorunlari aragtirma yontemlerini kullanarak ¢6ziimleyebilme (beceri).

Alani ile ilgili uzmanlik gerektiren bir caligmayi, bilgi ve becerilerini elestirel bir yaklasimla
degerlendirip, 6grenmesini yonlendirerek, bagimsiz olarak yiiriitiip, karsilasilan ve
ongorillemeyen karmasik sorunlarin ¢6ziimii i¢in yeni stratejik yaklagimlar gelistirerek
sorumluluk alip, liderlik yaparak ¢oziim iiretebilme (Bagimsiz Calisabilme, Sorumluluk Alabilme
ve Ogrenme Yetkinligi).

Alanindaki giincel gelismeleri ve kendi caligmalarini, nicel-nitel veriler ile destekleyerek, gerekli
diizeyde bilgisayar yazilimu ile birlikte bilisim ve iletisim teknolojilerini kullanarak, sosyal
iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile de inceleyerek gelistirip
ve gerektiginde degistirerek alanindaki ve alan digindaki gruplara, yazili, s6zlii ve gorsel olarak
sistemli bicimde aktarabilme (7letisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portfoyii B2 genel diizeyinde kullanarak s6zlii ve yazili iletigim
kurabilme, kendi ¢alismalarini, alanindaki uluslararasi platformlarda, yazili, sozlii ve/veya gorsel
olarak aktarabilme (lletisim ve Sosyal Yetkinlik).

Vi.

Alan ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi agsamalarinda
toplumsal, bilimsel, kiiltiirel ve etik degerleri gdzeterek denetleyebilme, bu degerleri 6gretebilme,
ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve elde edilen sonuglari,
kalite siiregleri ger¢evesinde degerlendirebilme, 6ziimsedigi bilgiyi, problem ¢dzme ve/veya
uygulama becerilerini, disiplinlerarasi calismalarda kullanabilme (4lana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and “Geodynamics Program”

Program Outcomes

Level of

Contribution

1

2

3

Grasping interdisciplinary interaction related to one’s area and developing and intensifying the
current and high knowledge in that area based upon the competency in graduate level
(knowledge).

By means of ability to use theoretical and practical information related to one’s area, to
combine and interpret them with information from different disciplines producing new
information and solving the faced problems by related searching methods (skill).

By means of the ability to critically analyze knowledge, skills and also a study related to one’s
area that requires expertise on that area, directing and continuing independently, developing
new strategies for the problems that are not foreseen and taking the responsibilities together
with fulfilling the leader role, the ability to produce solutions for those problems (competence
to work independently, competence to take responsibility, competence to learning).

By means of the ability to promote current development and studies by supporting with
qualitative and quantitative data and to use computer software together with information and
communication technologies with a required level, critical analyzing, developing and altering,
if required, social relationships and the norms directing these relationships, establishing
written, oral and visual communication with groups within one’s or different fields
(communication and social competency).

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and
establishing written, oral and visual communication with that language for presenting one’s
studies in the international environment (communication and social competency).

Vi.

By means of the ability to inspect the steps like gathering, interpreting, implementing and
announcing related data with the one’s area by overseeing scientific, cultural and ethical norms,
teaching these norms, developing strategy, policy and action plans in related subjects and
evaluating the obtained results by making the use of quality processes, using the gathered
information and solving problems and/or implementation skills in the interdisciplinary
strategies (area specific competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Prof.Dr. Okan Tiiysiiz 21.01.2014
Dog. Dr. Sinan Ozeren




