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Dersin icerigi
(Course Description)

30-60 kelime arasi

Kayaglarn elektrik dzellikleri, anizotropi ve Dar Zarrouk parametreleri. Dogal Polarizasyonun kdkeni ve
mekanizmalari, 6lgii teknikleri ve diizeltmeler, kuramsal anomaliler, degerlendirme yontemleri. Ozdireng
yontemi: elektrod dizilimleri ve goriiniir zdireng, ¢ok tabakali ortamlarda kuramsal goriiniir dzdireng,
elektrik sondaj ve egri degerlendirmesi, elektrik kaydirma ve haritalama. Yapay polarizasyon yontemi:
Kokeni, 6l¢ii teknikleri, veri isleme, degerlendirme, 6l¢iilerdeki bozucu etkileri giderme teknikleri

Electrical properties of the geological rocks; Dar-Zarrouk parameters. Origin and mechanism of the self-
potential in the ground. Measurement techniques and field arrays. Data corrections, theoretical anomalies
of simple shaped models. Interpretation methods. Resistivity methods: electrode arrays, apparent
resistivity concept. Equations for the theoretical apparent resistivity of multi-layered earth model, Vertical
electrical sounding and interpretation by curve matching, electrical profiling and mapping. Induced
polarization method: Origin, measurement techniques, data process and interpretation, removing undesired
noises and masking effects from data.

Dersin Amaci

(Course Obijectives)
Maddeler halinde 2-5 adet

1.Kayagclarin elektriksel dzelliklerini tanimlama becerisini kazandirmak

2.Jeolojik birimlerin/yapilarin ayirimi igin gerekli elektrik yontemleri kullanabilme becerisini
kazandirmak,

3. Elektrik prospeksiyon yontemleriyle elde edilen sonuglarin gériintiilenmesi ve yorumlanmast
becerisini kazandirmak

1. To provide the determination of electrical properties of the rocks,

2. To provide the use of the electrical methods to distinguish geological units and structures,

3. To give an ability to image and interpretation of the results obtained by electrical prospecting
methods.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basartyla tamamlayan 6grenciler;
I. Kayaglarm elektrik 6zellikleri, anizotropi ve Dar Zarrouk parametrelerini kullanabilme,
Il. Dogal Polarizasyonun kokeni ve mekanizmalari, Ol¢li teknikleri ve diizeltmeler, kuramsal
anomaliler, degerlendirme yontemlerini uygulama
Il. Elektrik 6zdireng yontemi, dizilimler, 6l¢ii teknikleri, gafikleme ve goriintiilleme tekniklerini
kullanabilme
. Yapay Polarizasyon (IP) yontemi, 6l¢ii teknigi, andiran kesit ¢izimi, dlgiilerdeki bozucu etkileri ayirt
etme
V. Ozdireng ve yapay polarizasyon (IP) verilerinin yorumu becerilerini kazanirlar

Students who pass the course will be able to:
I. Use the electrical properties of the rocks, anisotropy and Dar Zarrouk parameters
Il.  The origins and mechanisms of self potential, measuring techniques, corrections, theoretical
anomalies, interpretation methods,
I1l.  Set up electrical resistivity method, electrode arrays, measuring techniques, graphing and imaging
IV. Induced polarization (IP) method, measuring technique, plotting of pseudo-section, spurious effects
V. Interpretations of the resistivity and Induced Polarization data
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Odevler ve Projeler

(Homework & Projects

e Bir sahaya ait ¢ok sayida diisey elektrik sondaj egrilerinin degerlendirilmesi, islenmesi ve yorumu
¢ Dogal polarizasyon (SP) anomalisinin yardimci egriler ile degerlendirilmesi
e Bir maden sahasinda alinan Yapay polarizasyon (IP) verilerinin diizeltilmesi ve degerlendirilmesi

e Evaluation and processing of many resistivity data taken over a field
e Interpretation of the self-potential (SP) data using master curves
Evaluation and corrections of Induced Polarization (IP) data taken over a mineralization zone.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

MS Word, Golden Software Inc. GRAPHER, Golden Software Inc. SURFER programlari ile ¢alisabilme

Use of the MS Word, Golden Software Inc. GRAPHER, Golden Software Inc. SURFER programs

Diger Uygulamalar

(Other Activities)

o Elektrik 6zdireng 6l¢limlerinin alinmasi igin arazi ¢aligmasi (Dersin uygulamasi)

o Field work for resistivity measurements (Course activity)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢ci Smavlan 1 35%

(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 3
(Homework)

15%

Projeler - -
(Projects)

Dénem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar 1 -
(Other Activities)

Final Smawv1 1 50%

(Final Exam)




DERS PLANI

Hafta

Konular

Dersin
Ciktilar1

Kayag ve minerallerde elektriksel akim iletim tiirleri

Kayaglarin elektriksel iletkenliginde kayag¢ ve mineral bilesiminin etkisi (Kil,kdmiir,metalik
mineraller)

Kayag serilerinde 6zdireng degisimi ve Dar Zarrouk Parametreleri

Elektrik 6zdireng yontemi elektrod dizilimleri ve bagintilari

Cok tabakali ortamlar i¢in elektrik 6zdirenc bagintilarinin gelistirilmesi

Elektrik sondaj teknigi ve egri degerlendirme (diiz ve ters ¢oziimler)

Elektrik kaydirma, haritalama, veri degerlendirmeler

Yapay Polarizasyon (IP) yontemi, esas ve kokeni

v-v

OO N |0~ |W

IP 6lcii teknikleri, parametreleri, bozucu etkiler

v-v

IP arazi dl¢iimlerinin sistematik olarak yapilmasi, dipol dizilimin kullanimi, andiran kesit
geligtirme

v-v

11

IP veri degerlendirme, ¢izim ve yorum teknikleri. Dogal Polarizasyon (SP) yontemi kokeni

1-1vV-V

12

Dogal Polarizasyon (SP) yontemi (tanim ve kaynak tiirleri) dl¢ii teknikleri, veri diizeltme
islemleri

13

Basit modellerin SP anomali tipleri

14

SP anomalilerinin yorum teknikleri ve gergek verilere uygulanmalari

COURSE PLAN

Weeks

Topics

Course
Outcomes

Electrical conductivity of roks and minerals

The effect of mineral contents on the electrical conductivity of the rocks (clay, coal, metallic
minerals)

Electrical resistivity changes on the rock series and Dar Zarrouk parameters

Electrical resistivity method, electrode arrays and equations

Derivations of electrical resistivity equations for multilayered earth model

oo~ lw

Electrical resistivity sounding method and sounding curve interpretation (Forard and inverse
solutions)

Electrical profiling, mapping and data interpretation

Induced Polarization (IP) method, principles and origines

vV-v

|0~

IP measurement techniques, parameters and Spurious effects on IP data

vV-v

=
o

The systematic measurement of IP data, use of dipole-dipole array, development of pseudo-
sections

v-v

of SP

The evaluation of IP data, to construction of IP pseudo-section, interpretation of IP data, Origin

1-1vV-v

12

Self-Potential (SP) method (origins and constitution mechanisms), measuring technigues

13

SP anomalies of simple geometric models

14

Interpretation techniques of actual SP anomalies

Dersin Program Ciktilart ile Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar)

Katki
Seviyesi

1123

Jeofizik miihendisligi kapsamindaki problemlerin ¢6ziimii igin, temel bilimler, temel miihendislik bilimleri
ve yer bilimlerinin uygulamalar1 konusunda dgrencilerin bilgi sahibi olmasi.

\/

Jeofizik wverilerinin toplanmasi i¢in Ogrencilerin takim olarak arazi caligmalarinm tasarimini yapma
becerilerinin gelistirilmesi.

Bilisim teknolojilerinin modern alet ve yazilimlari ile &grencilerin toplanan jeofizik verilerini isleme
kapasitelerinin gelistirilmesi.

Ogrencilerin islenmis jeofizik verilerini cok disiplinli yaklasimi kullanarak degerlendirme becerilerinin
gelistirilmesi.

Maden, petrol ve dogal gaz, nadir yer elementleri ve endiistriyel hammaddeleri gibi dogal kaynaklarin
aranmasi konusunda dgrencilerin bilgi sahibi olmasinin saglanmasi.

Toplumun 6zellikle alt yap1 gereksinimleri i¢in dogal afet risk kestirimleri kapsamindaki miihendislik




problemlerindeki tasarim ¢dzlimleri konusunda dgrencilerin bilgi sahibi olmasi.

7 Yerlesim yeri planlamasi gevre ve arkeolojik problemlerin arastirilmasi konusunda dgrencilerin bilgi sahibi
olmast.

8 Ogrencilerin sozlii ve yazili olarak arastirmalarinin sonuglarmi etkin bigimde sunabilme yeteneginin
gelistirilmesi, yasam boyu yeni kavramlarin 6grenilmesi ve meslegin uygulamalar1 konusunda 6grencinin
cesaretlendirilmesi.

9 Toplum ve insan bilimleri kapsaminda toplumun saglig1 ve giivenligi igin 6grencilerin mesleki ve etik

sorumluluklarinin gelistirilmesi.

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship of the Course to the Program Outcomes

Level of
Program Outcomes Contribution
1 2 3
1 Have the students gain knowledge on the application of basic sciences, basic engineering N
sciences and earth sciences for the solution of geophysical engineering problems.
2 | Develop the students’ ability to design field experiments in team works for geophysical data N
acquisition.
3 Increase students’ capability to process the collected geophysical data by means of modern N
hardware and software facilities of information technologies.
4 | Improve the students’ ability to interpret the processed geophysical data by using multi- N
disciplinary approach.
5 Have the students gain knowledge in exploration of natural resources such as mines, oil and N
natural gas, rare earth materials and industrial raw materials.
6 Have the students gain knowledge of designing solutions to the engineering problems in terms
of natural hazard risk assessments in particular infrastructure needs of the society.
7 Have the students gain knowledge in site investigation of the environmental and archeological
problems as well as settlement planning.
8 Improve the students’ ability to present the results of investigations by means of oral and
written manners effectively and to encourage the life-long learning of the new concepts and
applications of the profession.
9 | Develop the students’ professional and ethical responsibilities for the sake of public health and

safety in terms of social sciences and humanities.

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date)

Onaylayan (Confirming)
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