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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Kaya Mekanigi Rock Mechanics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | _ Ders UTyg“'a.mla 'Eagorat”ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAD 351E 5 2.5 4.5 2 - 1
Béliim / Program Maden/Maden Miihendisligi
(Department/Program) | Mining/ Mining Engineering
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) | English
Dersin Onkosullar1 | Yok
(Course Prerequisites) | None
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - %50 %30 -
by Content, %)

Dersin icerigi

(Course Description)

Giris, kaya mithendisligi problemleri. Gerilme.Deformasyon. Gerilme-Deformasyon baglantilari.
Ozel gerilme durumlari. Kayaclarin fiziksel ve mekanik dzellikleri. Kayaclarin test edilmesi.
Kayag smiflandirilmalari. Yerinde arazi gerilmeleri ve gerilme ortamlari. Yeraltindaki agikliklar
etrafindaki gerilmeler ve tasarim prensipleri. Oda-topuk ve uzun ayak madencilik yontemlerinde
arazi basinglar1 ve tasarim prensipleri. Tasman. Kaya ve gaz patlamalari. A¢ik igletmelerde sev
duraylilik analizleri (Kayma tipleri zemin ve sev duraylilik hesaplama yontemleri)

Introduction, rock engineering problems, Stress, Strain, Stress-Strain relationship, Physical and
mechanical properties of rocks, testing of rocks, classifications of rocks, insitu stress
determination methods, design principles of underground spans, ground stresses of room & pillar
and longwall mining method, subsidence, rock burst, slope stability in open pit mines.

Dersin Amaci

(Course Objectives)

1.Kaya-zemin arasindaki farki 6grenmek

2.Kaya mekaniginin ana ilkelerini 6grenmek

3.Kaya ortaminda yapilacak kazi ve destekleme faaliyetlerinin giivenli ve ekonomik olarak
yapabilecek bilgi ve birikime erismek

1. Awareness about distinction between rock and soil.

2. Learn basic principles of rock mechanics

3. Attain for knowledge and accumulation to be able to succeed rock excavation and support
safely and economically.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler

Kaya mekaniginin anlami ve kaya ve zemin arasindaki farklar

Gerilme ve Deformasyonun anlamu, iliskileri

Mohr diyagramlarinda gerilme analizi

Kayagclarin fiziksel ve mekanik 6zellikleri

Kayag siiflandirmalari

Arazi gerilmeleri

Cesitli madencilik yontemleri sirasinda olugan gerilme durumlar1 ve tasarimi
Tasman

Acik isletmelerde sev duraylilik analizleri hakkinda bilgi sahibi olurlar

CONOUAWNE

Students succeeding this course will be possessed of

Meaning of rock mechanics and distinctions between rock and soil
Meaning of stress and strain and their relationships

Stress analysis in Mohr diagrams

Physical and mechanical properties of rocks

Rock classifications

Ground stresses

Design ground stresses in various mining methods

Subsidence

Slope stability in open pit mines
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Ders Kitabi

Rock Mechanics for Underground Mining, Third Edition by B. H. G. Brady and E.

(Textbook) T. Brown, 2006

o Design Analysis in Rock Mechanics, William G. Pariseau, Taylor & Francis, 2006
Diger Kaynaklar e Introduction to Rock Mechanics by R. E. Goodman, 1988
(Other References) ¢ Engineering rock mechanics J. P. Harrison, J. A. Hudson, 2000

o http://www.rocscience.com/hoek/PracticalRockEngineering.asp

® http://ninova.itu.edu.tr/Ders/50

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalari amact ile 6dev verilecek ve bu 8devler bir hafta
sonra toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.

All homework problems are to be HANDED IN a week after they are assigned.
Homework problems may be used as a source for exams.

Laboratuar Uygulamalan

(Laboratory Work)

Laboratuvarda 6nemli kaya mekanigi deneyleri ve bilgisayara laboratuvarinda ¢izim
programlari gerilme deformasyon uygulamalar: yapilacaktir.

Rock mechanics tests in laboratories

Bilgisayar Kullanim

(Computer Use)

RQD hesaplamalari, Mohr zarfi, gerilme-deformasyon uygulamalar1 (autocad ¢izim
programlari ile)

RQD calculations, Mohr Envelope and stress-strain applications with Autocad
software in computer lab.

Diger Uygulamalar

(Other Activities)

Ogrenciler sdzlii sunum yapacak ve simifta problem ¢dziimleri yapilacaktir
Bir teknik gezi organizasyonu.

Oral presentations performed by students and in class problem solutions to questions
A technical trip organization.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 25

(Midterm Exams)

Kisa Sinavlar 2 10

(Quizzes)

Odevler 7-8 10

(Homework)

Projeler -

(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi 5 15
(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Sinavi 1 40

(Final Exam)



http://divit.library.itu.edu.tr/search*tur/aGoodman%2C+Richard+E./agoodman+richard+e/-3%2C-1%2C0%2CB/frameset&FF=agoodman+richard+e&2%2C%2C4
http://divit.library.itu.edu.tr/search*tur/ahudson/ahudson/13%2C43%2C66%2CB/frameset&FF=ahudson+j+a+john+a&1%2C%2C3
http://www.rocscience.com/hoek/PracticalRockEngineering.asp
http://ninova.itu.edu.tr/Ders/50

DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Kaya mekanigine girig, madencilik ve tiinelcilikteki uygulamalari 1
2 Gerilme-deformasyon 1,2, 3
3 Gerilme-deformasyon iliskisi (Hoek yasas1) 2,3
4 Kayaglarin miihendislik 6zellikleri (fiziksel, indeks ve mekanik 6zellikleri) 4
5 Kayag yenilme ve yenilme kriterleri 3,4,6
6 Kayag test etme yontemleri 4
7 Kayag smiflandirma sistemleri 5
8 Yer alt1 yapilari ve agikliklart etrafinda olusan gerilmeler 6,7
9 Cesitli madencilik yontemlerinde olusan gerilme durumlari ve tasarimi 6,7
10 Madenlerde Tasman 8
11 Y1l i¢i sinavi
12 Oda Topuk madenciligi tasarimi 6,7
13 Kaya mekaniginde sayisal yontemler 2,3,4,6
14 Acik ocaklarda kaya sev durayliligt 9
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to rock mechanics and applications in mining and tunneling 1
2 Stress and Strain 1,2,3
3 Stress and stress relations (Hoek’s law) 2,3
4 Engineering properties of rocks (physical prop., index prop., mechanical prop., time | 4
dependent prop., stress-strain relations of rocks
5 Rock failure and failure criteria 3,4,6
6 Rock testing methods (intact rock properties) 4
7 Rock classification systems (rock mass properties) 5
8 Stress around underground openings and structures 6,7
9 Mining methods and rock mechanics / room and pillar and longwall mining methods stress | 6, 7
distribution and design principles
10 Mining subsidence 8
11 Mid-term exam
12 Room and pillar mining design 6,7
13 Numerical methods in rock mechanics 2,3,4,6
14 Slope stability in open pit mines 9




Dersin Ogrenci Ciktilar ile Tliskisi

No

Katki
Programin mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilari) Seviyesi

1123

Miihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini

.. N L X
tanimlama, formiile etme ve ¢6zme becerisi

Kamu sagligi, giivenligi ve refah1 etmenlerini ve yani sira kiiresel, kiiltiirel, toplumsal, ¢evresel
ve ekonomik unsurlart da géz 6ntinde bulundurarak belirli gereksinimleri karsilayacak ¢éziimleri X
iiretmek icin miihendislik tasarimi uygulama becerisi

w

Farkh nitelikteKi Kitleler ile etkin bir bicimde iletisim kurma becerisi

Miihendislik uygulamalarinda mesleki ve etik sorumluluklarin farkinda olma ve miihendislik
¢Oziimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamda etkilerini gz 6niinde tutan X
bilgiye dayali karar verme becerisi

Birlik igerisinde liderlik saglayan, katilimci ve kapsayici bir ortam olugturan, amaglar belirleyen,
gorevlere planlayan ve hedeflere ulasan iiyelerden olusan bir takimda etkin islev gorme becerisi

Uygun deneysel ¢alisma gelistirme ve yiiriitme, veri degerlendirme ve yorumlama ve sonug
cikarmada miihendislik muhakeme yetisini kullanma becerisi

Uygun 6grenme stratejileri kullanarak yeni bilgi edinme ve gerektiginde ve geregince uygulama
becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Student Outcomes

No

Level of
Student Outcomes Contribution

1 2 3

an ability to identify, formulate, and solve complex engineering problems by applying

principles of engineering, science, and mathematics X

an ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social, X
environmental, and economic factors

an ability to communicate effectively with a range of audiences

an ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments, which must consider the impact of engineering solutions in global, X
economic, environmental, and societal contexts

an ability to function effectively on a team whose members together provide leadership, create
a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

an ability to develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions

an ability to acquire and apply new knowledge as needed, using appropriate learning strategies X

1: Low, 2. Partial, 3. Full




