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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Title
Yapisal Jeoloji Structural Geology
Ders Uygulamasi, Saat/Hafta
Course Implementation, Hours/Week
Kodu Yariyili Kredisi AKTS Kredisi Ders Uygulama | Laboratuvar
Code Semester | Home Credits | ECTS Credits Lecture Tutorial Lab
JEO 256E 4 2 55 1 2 0

Bolim / Program

Jeoloji Miihendisligi

Department/Program | Geological Engineering

Dersin Tiirii Zorunlu Dersin Dili Ingilizce

Course Type Compulsory Course Language English

Dersin Onkosullar Yok

Course Prerequisites None

Dersin mesleki katkis1 % Temel Bilim Temel Mithendislik Miihendislik Tasarim Insan ve Toplum Bilim
Course Category (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
by Content, % 70 % 20 % 10% -

Dersin igerigi

Course Content

Deformasyon; yamulma ve gerilme; deformasyon sirasinda boylarda ve agilarda
meydana gelen degisim; yamulma elipsi; a¢ilma catlaklarinin olusumu; yamulma
elipsoidi ve Flinn diyagramu; stereografik izdiisiim, diizlem ve ¢izgilerin stereografik
izdiistimde gosterimi-  ve m diyagramlari; yapraklanma ve cizgisellik; faylar; normal,
ters ve yanal-atimli faylar ve bunlarla ilgili yapilar; gerilme ve faylanma iliskisi;
catlaklar ve giil diyagrami; gerilme ve Mohr diyagrami; depremler ve faylanma.

Deformation, strain and stress; displacement: changes in length and angles during
deformation; the strain ellipse; the formation of extensional veins; strain ellipsoid and
the Flinn diagram; streographic projections; representation of planes and lines in the
streographic projections - § and = diagrams; foliation and lineation; faults: structures
associated with normal, reverse and strike-slip faults; relationship between stress and
faulting; joints and rose diagram; stress and Mohr circle; earthquakes and faulting.

Dersin Amaci

Course Objectives

1.Arazide gozlenen yapilarin geometrisini ve ne ifade ettiklerini anlayacak sekilde
yapisal jeolojinin temel kavramlarini 6gretmek.

2. Jeolojide ti¢ boyutlu analitik diisiinmeyi gelistirmek.

3. Jeolojik yapilara ve genelde tabiata kars1 sayg: ve giizellik duygusunu gelistirmek.

1. Provide students with basic knowledge of the structural geology, so that they can
describe, analyze and understand the geometrical features and mechanical significance
of the structures in the field.

2. To develop three-dimensional analytical thinking in geology.

3. To install a sense of beauty and respect for the geological structures in particular and
for the nature in general.

Dersin Ogrenme
Ciktilar1

Course Learning
Outcomes

. Jeoloji problemlerini ti¢ ve dort boyutlu diisiinme becerisi.

. Jeolojinin temel prensiplerini ve jeoloji saha metodlarini kavrama.
. Jeolojik yapilar1 ve anlamlarini bilmek.

. Kaya ve mineral tanimak.

. Jeoloji saha ¢alismas1 yapmak ve bununla ilgili rapor yazmak.

. The ability to visualize geological problems in 3 and 4 dimensions.

. Understanding the principles of geology and geological field methods.
. Recognizing geological structures and their signaficance.

. Identifying rocks and minerals.

. Conducting geological field activity and writing a report.
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Ders Kitabi
Textbook

Ramsay, J.G. and Huber, M.1., 1983, The Techniques of Modern Structural Geology, VVolume
1: Strain Analysis. Academic Press, London, 307 pp, ISBN 0-12-576921-0.

Ramsay, J.G. and Huber, M.1., 1987, The Techniques of Modern Structural Geology, VVolume
2: Folds and Fractures. Academic Press, London, 393 pp, ISBN 0-12-576922-9.

Diger Kaynaklar
Other References

Davis, G.H., and Reynolds, S.J., 1996, Structural Geology of Rocks and Regions, 2" edition.
John Wiley & Sons, Inc., New York, 776 p. ISBN 0-471-52621-5.

Remarks

The course involves lectures followed by class exercises. The field trips forms an
integral part of the course, each student should attend them.

Odevler ve Projeler

Homework & Projects

Ogrenciler katildiklar: arazi gezisi ile ilgili bir rapor hazirlar. Geziye gelmeyenler
verilen bir konuda bir 6dev hazirlar.

The students prepare a report on the fieldtrip. Students who cannot make to the field
trip prepare a homework on a given geological topic.

Laboratuar Uygulamalari

Laboratory Work

Her dersin ikinc1 kisminda anlatilan Konu ile ilgili uygulama yapilmaktadir. Derste
bitirilemeyen uygulamalar ev 6devi olarak verilmektedir. Uygulama 6rnekleri
dosyada yer almaktadir.

The second half of the lecture is devoted to exercises related to the theoretical
lecture, examples of which can be found in the file. The exercises, which are not
finished in the class are given as homework.

Bilgisayar Kullanim

Computer Use

Dersde islenen konular ile ilgili bir metin ve son 3-4 seneye ait imtihan soru ve
cevaplar asagidaki web sitelerinde bulunur.

A text on the topics covered in the course and exam questions and answers for the
last few years can be found in the websites:
http://www2.itu.edu.tr/~okay/AralOkayTeachingTR.htm
http://www2.itu.edu.tr/~okay/AralOkayTeaching.htm

Diger Uygulamalar

Other Activities

1. Bursa veya Catalca bolgesine arazi gezisi
3. Arazi gezisi ile ilgili rapor yazimi

1.Field trip to the Bursa or Catalca region.
3. Write an account of the field trip.

Basar1 Degerlendirme
Sistemi

Grading/
Assessment Criteria

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Assessment Methods Quantity Grading, %
Y1l i¢ci Smavlar: 1 % 30

(Midterm Exams)

Kisa Sinavlar -
(Quizzes)

Odevler -
(Homework)

Projeler -
(Projects)

Donem Odevi/Projesi 1 %5
(Term Paper/Project)

Laboratuar Uygulamalar: 13
(Laboratory Work)+Field

Diger Uygulamalar -
(Other Activities) Recitations

Final Siawv1 1 % 65
(Final Exam)



http://www2.itu.edu.tr/~okay/AralOkayTeachingTR.htm
http://www2.itu.edu.tr/~okay/AralOkayTeachingTR.htm
http://www2.itu.edu.tr/~okay/AralOkayTeaching.htm

DERS PLANI

Hafta

Konular

Dersin
Ciktilar

Yapisal jeolojiye giris — yamulma ve gerilme kavramlari, elastic, stinek ve kirilgan deformasyon

12

Deformasyon: yamulma ve gerilme; deformasyon sirasinda ¢izgilerin uzunlugunda ve agisindaki
degisimler.
Uygulama: Deformasyon sirasinda gizgilerin boyunda meydana gelen degisiklik.

1,23

Yamulma elipsi kavrami; sonlu ve artmali yamulma; yamulma elipsi kavraminin jeolojide
uygulamalar1; makaslama kiriklari, stilolitler ve basing erimesi.

Uygulama: Deformasyon sirasinda ¢izgilerin boyunda meydana gelen degisiklik.

1,23

Yamula elipsi alanlar1 ve jeolojik 6nemleri; ti¢ boyutta yamulma; yamulma elipsoidi; yamulma
elipsoidinin siniflanmasi (Flinndiyagramina gore ve salt e degerlerine gore).

Uygulama: Deformasyon sirasinda agilarda meydana gelen degisiklik. Flinn diyagraminin
kullanilmasi.

1,23

Foliasyon (klivaj, folasyon, sistozite, gnaysik bandlagma), eksen diizlemi klivaji, tabaka-klivaj
iligkisi. Yamulma elipsoidi-foliasyon iliskisi; burugsma klivaji. Dogrultu ve egim (diizlemler
i¢in); yonlem ve dalim (¢izgiler i¢in). Stereografik projeksiyonlarmn felsefesi ve kullanimi;
diizlemlerin Ve gizgilerin stereografik projeksiyonda gosterilmesi.

Uygulama: Diizlemlerin stereografik projeksiyonu (B diyagramlari)

1,234

Lineasyon: fay kertikleri, mineral lineasyonu, kesisme lineasyonu, boudinage, kivrim ekseni.
Yamulma elipsoidi-lineasyon iliskisi. Cizgisel yapilar igin yonlem ve dalimin tanima;
stereografik projeksiyonda ¢gizgilerin gosterilmesi.

Uygulama: Cizgi ve diizlemlerin stereografik projeksiyonu (B diyagramlari).

1,234

Kivrimlar | Kivrim geometrisi — kivrim kanadi, kapanim, infleksiyon noktasi, kivrim ekseni,
kivrim eksen diizlemi, monoklin, diisey ve notral kivrimlar, silindirik kivrim, anticlinal-antiform,
senklinal-senform, kivrimlarin bakma yonii, kivrim eksen depresyonu ve kulminasyonu, kubbe ve
semer, kivrim profile, kivrim sikigikligi.

Uygulama: Stereografik projeksiyonlar — Kivrim eksen konumunun, kesisme lineasyonlarinin
saptanmasi, iKi ¢izgiden bir diizlem ge¢irmek, iki ¢izgi arasindaki agimin bulunmasi.

1,234

(o]

Donem-ici sitnavi

1,234

Kivrimlar I Poliharmonik kivrimlanma, parasitic kivrimlar, S, Z ve M-kivrimlari, ¢evron ve Kink
kivrimlari; konjugat kivrimlar; kutu kivrimlar, paralel ve benzer kivrimlar; simetrik ve asimetrik
kivrimlar, kivrim verjanst, torba kivrimlar.

Uygulama: Stereografik projeksiyonlar (z diyagramlari).

1,23

10

Faylar 1. Normal faylar, normal faylarin blok diyagramda gosterilmesi.

Uygulama: Stereografik projeksiyonlar: jeolojik bir haritada yer alan yapisal 6l¢timlerin
projeksiyonda gosterilmesi, 7 diyagramlarinin konturlanmas.

1,234

11

Faylar 1. Listrik faylar, ters fay ve bindirme. Normal ve ters faylanma arasinda ortaya ¢ikan
stratigrafik farkliliklar. Nap, Klip, tektonik pencere, otokton ve allokton kavramlari; imbrike ve
dubleks yapilari.

Uygulama: Stereografik projeksiyonlar: jeolojik bir haritada yer alan yapisal 6l¢iimlerin
projeksiyonda gosterilmesi, © diyagramlarinin konturlanmasi.

1,234

12

Faylar 111 ve catlaklar. Dogrultu-atiml faylar ve iligkili yapilar; ¢atlaklar ve giil diyagramu;
faylanma ile olusan kayalar: kataklasit ve milonit. Gerilme ve bilesenleri. Anderson faylanma
teorisi.

Uygulama: Kivrimlarin Busk yontemi ile kesitte gosterilmesi. Giil diyagramlarinin kullanilmasi.

1,234

13

Fay ve deprem; fay ve gerilme; Mohr diyagramlari earthquakes; Faylanma ile ilgli Coulomb
kriteri.

Uygulama: Konjugat faylardan esas gerilme yonlerinin saptanmasi. Yamulma ve gerilme igin
Mohr gember uygulamasi.

1,2,3

14

Genel Tekrar

1,234

COURSE PLAN




Weeks

Topics

Course
Outcomes

Introduction to structural geology — strain and stress concepts, elastic, ductile and brittle
deformation

1,2

Deformation; strain and stress; changes in the lengths and angles during deformation and their
description
Practical: Changes in lengths during deformation.

1,23

The concept of strain ellipse; finite and incremental strain; strain rate, application of the strain
ellipse concept to the geology; shear fractures, styllolites and pressure solution.

Practical: Changes in lengths during deformation.

1,23

Fields of the strain ellipse and their geologic significance; strain in three dimensions; Strain
ellipsoid, classification of strain ellipsoids (classification according to the absolute e values,
Flinn diagram).

Practical: Changes in angles during deformation. Use of Flinn diagrams

1,23

Foliation (cleavage, foliation, schistosity), axial planar cleavage, relation between bedding and
cleavage. Relation between the foliation and the strain ellipsoid, crenulation cleavage,
Definition and description of dip and strike for planes, plunge and trend for linear structures.
Theory behind the streographic projections, representation of planes and lines on the
stereograms

Practical: Streographic projections ( diagrammes) of planes

1,234

Lineation: slickensides, mineral lineation, intersection lineation, boudinage and folding.
Relation between the lineation and the strain ellipsoid; Definition and description of plunge
and trend for linear structures. Representation of lines on the stereograms

Practical: Streographic projections (B diagrammes) of lines and planes

1,234

Folds I Fold geometry - fold limbs, hinge, inflexion points, fold hing and fold axis, fold axial
plane, monocline, vertical and neutral folds, anticline-antiform, syncline-synform; facing
direction of folds; cyclindrical folds; depressions and culminations, domes and saddles, profile
of a fold; fold tightness

Practical: stereographic projections - determination of fold axis determination of plunge and
trend of the intersection lineations, passing a plane through two lines, measuring the angle
between two lines

1,234

Mid-termexamination

1,234

Folds Il Polyharmonic folding; parasitic folds, S, Z and M-folds, chevron and kink folds;
conjugate folds; box folds, parallel and similar folds; symmetrical and asymmetrical folds,
fold vergence, sheat folds.

Practical: Streographic projections (x diagrammes).

1,23

10

Faults I. Normal faults, representation of normal faults on the block diagrammes;

Practical: Streographic projections: = diagramme of an area in Scotland, contouring of the =
diagrammes

1,234

11

Faults 1. Listric faults, reverse faults and thrusts. Stratigraphic differences between normal
and reverse faults. Nappe, klippe and tectonic window, flat and steeps of the reverse faults,
autochthonous and allochthonous units, imbricate and dublex structures, horse.

Practical: Streographic projections: contouring of the & diagrammes

1,234

12

Faults 111 and joints. Strike-slip faults and minor structures associated with such faults; joints
and rose diagrammes, fault rocks: cataclasites and mylonites; introduction to stress, principles
of stress, Anderson's theory of faulting.

Practical: Busk construction for the folds. Use of the rose diagramme.

1,234

13

Faults and earthquakes; Faults and stress; Mohr diagramme; Coulomb Criteria for faulting.

Practical: Finding the principal stress directions from conjugate faults. Use of the Mohr circle
for stress and strain.

1,2,3

14

General Review

1,234

Yapisal Jeoloji dersinin Jeoloji Miih. Programu ile iliskisi




Katki
ITU-JM Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢ciktilar) Seviyesi
11213
a | Matematik, temel bilimler ve miihendislik bilgilerini kullanma becerisi X
b | Yerbilimlerinde ti¢ boyutlu analitik ve kritik diisiinme ve deney tasarlayip yiiriitebilme ve jeolojik X
verileri analiz edip yorumlama becerisi
¢ | Birsistemi, iriin bilesenini ve prosesi istenilen, 6rnegin ekonomik, ¢evresel, sosyal, siyasi , etik, X
saglik ve giivenlik gereksinimlerini kargilayacak sekilde tasarlama becerisi
d | Cokdisiplinli takim galigmas: yiiriitebilme ve bunu diger mithendislik alanlarinda uygulama X
becerisi
e | Ug ve dort boyutlu jeoloji miihendisligi problemlerini belirleme, formiile etme ve ¢ozme becerisi X
f ] Jeoloji mithendisliligi problemlerini sosyal ve gevresel etkilerini kamu yarari ve giivenligini X
korumak korumak ve bilgilendirmek i¢in mesleki ve etik sorumluluklari1 kavrama becerisi
g | Etkiniletisim kurma ve iletisim becerisini sozlii ve yazili gelistirme X
h | Miihendislik ¢6ziimlerinin kiiresel, ekonomik, cevresel ve sosyal etkilerini kavramak igin gerekli X
kapsamli egitim
i Yasam boyu 6grenim geregini anlama ve ihtiyag duyma ve siirekli degisen ekonomik, sosyal ve X
teknolojik siireglere uyum saglama becerisi
j Giincel konular1 kavrama becerisi X
k | Uluslararasi standartlara uygun mithendislik uygulamalar1 i¢in gerekli teknikleri, becerileri ve X
modern miihendislik araglarini kullanabilme becerisi
1: Az, 2. Orta, 3.Yiiksek
Relationship between the Structural Geology Course and GE Curriculum
Level of
ITU-GE Program Outcomes Contribution
1 2 3
a | anability to apply knowledge of mathematics, basic sciences, and engineering X
b | anability to 3-D analytical and critical thinking in earth sciences to design and conduct X
experiments, as well as to analyze and interpret geological data
¢ | anability to design a system, component, or process to meet desired needs within realistic X
constraints
d | anability to function on multidisciplinary teams and to implement the engineering background X
to other areas
e an ability to identify, formulate, and solve geological engineering problems in 3 and 4 X
dimensions
f an understanding of professional and ethical responsibility to protect and inform public health X
and safety on the social and environmental impact of geological engineering problems
g | anability to communicate effectively and to improve communication skills through oral and X
written presentations
h | the broad education necessary to understand the impact of engineering solutions in a global, X
economic, environmental, and societal context
i a recognition of the need for, and an ability to engage in life-long learning and to adapt to the X
continuously changing economical, social, and technological environments
j a knowledge of contemporary issues X
k | anability to use the field and laboratory techniques, skills, and modern engineering tools X
necessary for engineering practice according to international standards and codes

1: Low, 2. Medium, 3. High

Imza (Signature)

Diizenleyen (Prepared by) Tarih (Date)
27.01.2014




