ECVL321 - Engineering Geology / Engineering Geology

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Engineering Geology / Engineering Geology

Ders Kodu / Course Code

ECVL321

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Yer bilimlerinin temel kavramlarini insaat miihendisligi temel perspektifinde aktarmak

The aim of this course is to transfer basic concepts of earth sciences in the civil
enginering perspective

igerigi / Content

Jeolojinin Tanimi, Alt Disiplinleri, Yerkabugunun Olusumu-Yapisi- Bilesimi, Mineraller,
Magmatik, Tortul ve Metamorfik Kayaglar, Kayaclarin Yapisi, Topografik Haritalar ve Kesit
Cikarnimi, Jeolojik Haritalar ve Kesit Cikarimi, Kitle Hareketleri, Depremler, Tasocaklari,
Yeraltisuyu Jeolojisi, Tunel Jeolojisi ve Yeralti Yapilari, Baraj ve Rezervuar Jeolojisi

Introduction-Earth’ s building materials-lgneous rocks-Sedimentory rocks-
Metamorphic rocks-Primary and secondary structures of rocks-Topographic maps and
cross sections-Geological maps and cross sections-Slope stability-Earthquakes-Stone
quarries-Groundwater geology-Tunnelling geology and structures under ground-Dams
and reservoir geology

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

-Prof. Dr. Resat Ulusay,, Mihendislik Jeolojisi ders notlari,, Jeoloji miihendisligi bélumdi,
Hacettepe Universitesi
-Tony Waltham - Foundations of engineering geology (2009, Spon Press)

-Prof. Dr. Resat Ulusay,, Engineering Geology Lecture notes, Geological Engineering
Department, Hacettepe University
-Tony Waltham - Foundations of engineering geology (2009, Spon Press)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogretim Uyesi Haluk ISIK

Asst. Prof. Dr. Haluk ISIK
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OGRENME GIKTILARI / LEARNING OUTCOMES

Uygulama projelerinin gogunda dogrudan yeryiiziine miidahalede bulunan ingaat miihendisine Recognizes basic concepts of earth sciences to civil engineer who interfere to the earth at their
yonelik yer bilimleriyle ilgili temel kavramlar ve yeryiiziiniin olusumuyla ilgili stiregleri tanir. projects and the processes related to the formation of the earth.

Yerbilimleri adina yerbilimleri ile ilgili yapilan tiim uygulamalarin temel dayanagini ve bunlarla ilgili Recognizes the basic basis of all applications related to earth sciences on behalf of earth sciences
teknolojik gelismeleri tanir. and technological developments related to them.

Jeoteknik saha arastirmalar hakkinda donanima sahip olur. Gains knowledge of geotechnical field research.

insaat alanlarinda emniyetin artmasi, maliyetin azaltilabilmesi gibi konularda bilgi ve beceriler kazanir. Crellus Landztle s shdlle o [t s e e il sl T Gonsiiue fo S el fed el

costs.
Yer Ustl ve yer alti zemin/kaya ortamlarinda, karsilasilabilecek problemleri dnceden belirleyerek Gains the ability to take precautions by predetermining the problems that may be encountered in
o6nlem alma becerisi kazanr. aboveground and underground ground/rock environments.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
+ Jeoloji, mihendislik ve muhendislik jeolojisi arasindaki iligki
+ Mihendislik jeolojisi ve diger ilgili miihendislik disiplinleri arasindaki
iligki
1 + Mihendislik jeologunun roll ve sorumluluklari
+Relationship between geology, engineering and engineering
geology
+Relationship between engineering geology and other related
engineering disciplines
+Role and responsibilities of the engineering geologist
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

+ Jeolojik Cevre

+ Kaya donglisu

+ Jeolojik Zaman

+ Plate Techtonics-Plate Sinir tirleri

+ Zemin Profili

+ Zeminin Gicl

2 + Kayalar ve Mineraller

+ Kaya kiitlesinin kaya malzemesi ve mihendislik 6zellikleri

+The Geological Environment

+Rock cycle

+Geological Time

+Plate Techtonics-Plate Boundary types

+Ground Profile

+Strength of the Ground

+Rocks and Minerals

+Rock material and engineering properties of rock mass
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

+ Kaya malzemesinin 6zellikleri

+ Aynigmanin mihendislikte etkileri
+Ayrisma ve Bozunma

+ Jeoloji ile ilgili Bazi Genel Terimler
+ Fiziksel / Mekanik Ayrisma
+Zemin Kosullari

+Kiregtasinin bozunmasi

+Aynigsma hizi ve tipi

+Bowen Reaction serisi: degisime karsi dayaniklilik
+Mineral etkisi

+Bozulmanin miihendislik etkileri

+Properties of rock material

+Effects of weathering in engineering
+Weathering and Alteration

+Some General Terms about Geology
+Physical / Mechanical Weathering
+Ground Conditions

+Weathering of Limestone
+Weathering speed and type

+Bowen Reaction series: strength to alteration
+Mineral Effects

+Engineering effects of degradation

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

+ Karbonatli Kayalar

+ Oksidasyon

+ Dayanim

+ Kaya Kiitlelerinin Ozellikleri

+ Siireksizligin Mihendislik Ozellikleri

+ Sireksizlik Set Numarasi

+ Sireksizliklerin komsu ylizeyleri arasindaki bosluk
+ Dolgu Malzemesi

+Carbonated Rocks

+Oxydation

+Strength

+Properties of Rock Masses

+Engineering Properties of Discontinuity
+Discontinuity Set Number

+Gap between neighboring surfaces of discontinuities
+Filling Material
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

+ Streksizlik yolunun uzunlugunun élgiimesi
+ puruzllluk / dalgalanma

+ Su sizintisi

+ Blok boyutlan

+ Kaya turleri

+ Geoteknik Saha Calismalari

+Measuring the length of the discontinuity track
+roughness / waviness

+Water leakage

+Block sizes

+The rock types

+Geotechnical Field Studies

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

+ Barajlar ve Rezervuarlar

+ Kavramlar ve tanimlar

+ Baraj tirlerinin siniflandiriimasi

+ Baraj tipi secimini etkileyen faktorler
+ Yergekimi barajlarina etki eden kuvvetler
+ Baraj sahasi incelemeleri

+ Ana kaya ile ilgili sorunlar

+ Barajlar ve zeminler

+ Sizintilar

+ Rezervuar gevlerinin stabilitesi

+ Rezervuarlarda tortu birikimi

+Dams and Reservoirs

+Concepts and definitions
+Classification of dam types

+Factors affecting the choice of dam type
+Forces acting on gravity dams
+Dam site investigations

+Problems with bedrock

+Dams and floors

+Leaks

+Stability of Rezervuar slopes
+Sediment accumulation in reservoirs
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

+ Topografik haritalar ve kesitler

+ Yeralti acikliklari ve Tuneller

+ Tlnel agma konseptleri

+ Yeralti yapi turleri

+ Tlinel agma yontemleri

+ Tuneller icin saha calismalar

+ Jeolojik kosullar ve tiineller

+ Depremlerin tuineller Gzerindeki etkileri

+ Tlnellerde izleme ¢alismalari

+ Tunel destek sistemleri

+ Kaya kdtlesi siniflandirma sistemleri ve destek gereksinimleri (RMR
ve Q sistemleri)

+ Kayalarda ve zeminde kazilan tiinellerde dengesizlik tirleri
+ Tinellerde su ve etkisi

+Underground openings and Tunnels

+Tunneling concepts

+Types of underground structures

+Tunneling methods

+Field studies for tunnels

+Geological conditions and tunnels

+The effects of earthquakes on tunnels

+Monitoring studies in tunnels

+Tunnel support systems

+Rock mass classification systems and support requirements (RMR
and Q systems)

+Types of instability in tunnels dug in rocks and ground
+Water and its effect in tunnels

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Arasinav

Midterm
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
+Kitle Hareketleri ve Sevlerin Duraylihg
+ Sev stabilitesi
+ Kavramlar )
+ Muhendislik Uygulamalarinda Sev Stabilitesinin Onemi
+ Heyelanlarin nedenleri
+ EJim hareketlerinin mithendislik siniflandirmasi
+ Egim dengesizliklerinin temel mekanizmasi
9 + Eklemli kaya kitlelerinde sevlerin kinematik analizi
+ Limit denge ydntemleriyle egim analizine giris
+ Egim iyilestirme yontemleri
+Slope stability
+Concepts
+The Importance of Slope Instability in Engineering Applications
+Causes of landslides
+Engineering classification of slope movements
+Basic mechanism of slope instabilities
+Kinematic analysis of slopes in jointed rock masses
+Introduction to slope analysis with limit balance methods
+Slope improvement methods
. . Ogretim Yont .. .
Teorik Dersler / Theoretical Uygulama Lab Tgl:(r:ill(rlnerils)l'rt‘asgi\rgz Methods On Hazirlik / Preliminary
Techniques
10 + Deprem Kaynakli Tehlikeler (Tsunami, Sivilagsma ...)
+ Diger Tehlikeler (Sisme Zeminler, zemin oturmasi ve ¢bkme)
+Earthquake sourced Dangers (Tsunami, Liquefaction...)
+Other Dangers (Swelling Grounds, ground settlement and
subsidence)
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁﬁ{ggﬁg:gpﬂnz Methods On Hazirlik / Preliminary
Technigues
11 + Muhendislik Yapilarinda Kullanilan Jeolojik Malzemeler
+Geological Materials Used in Engineering Structures
. . Ogretim Yoéntem ve . .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Yeraltisuyu Jeolojisi

Groundwater geology
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
13 + Topografik haritalar ve kesitler
+Topographic maps and cross sections
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

14 Final sinavi

Final exam

DEGERLENDIRME / EVALUATION

Katki Yizdesi/

Yanyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities N?liz/tl)(/-:'r Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number e o
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Bireysel Calisma / Self Study 14 2.00 28.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 15 3.00 45.00
Beyin Firtinasi / Brain Storming 14 2.00 28.00

46 24.00 118.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 118.00/25.00 = 4.72 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 118.00 / 25.00 = 4.72 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES
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Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

1.1.10(1.1.11

1.Uygulama projelerinin
cogunda dogrudan yeryiiziine
mudahalede bulunan ingaat
muhendisine ydnelik yer
bilimleriyle ilgili temel
kavramlari ve yeryiiziinin
olugumuyla ilgili stregleri
tanir. / Recognizes basic
concepts of earth sciences to
civil engineer who interfere to
the earth at their projects and
the processes related to the
formation of the earth.

2.Yerbilimleri adina yerbilimleri
ile ilgili yapilan tim
uygulamalarin temel
dayanagini ve bunlarla ilgili
teknolojik gelismeleri tanir. /
Recognizes the basic basis of
all applications related to earth
sciences on behalf of earth
sciences and technological
developments related to them.

3.Jeoteknik saha arastirmalar
hakkinda donanima sahip
olur. / Gains knowledge of
geotechnical field research.

4.ingaat alanlarinda emniyetin
artmasi, maliyetin
azaltilabilmesi gibi konularda
bilgi ve beceriler kazanir. /
Gains knowledge and skills on
issues such as increasing
safety in construction sites and
reducing costs.

5.Yer Usti ve yer alti
zemin/kaya ortamlarinda,
karsilagilabilecek problemleri
onceden belirleyerek 6nlem
alma becerisi kazanir. / Gains
the ability to take precautions
by predetermining the
problems that may be
encountered in aboveground
and underground ground/rock
environments.
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Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Dislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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