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Dersin Tiirii Se¢meli Dersin Dili Ingilizce

(Course Type) (Elective) (Course Language) | (English)

Dersin Onkosullar1 | Yok

(Course Prerequisites) | (None)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

%100 -

Dersin Tanimi

(Course Description)

Genis yeralti agikliklarina genel bakis. Yeraltt madenlerinde ve tiinellerde kullanilan kazilarinda
deliciler, delik diizenleri, is organizasyonu. Klasik tiinelciligin (Yeni Avusturya Tiinel A¢ma
Yontemi, NATM) prensipleri, esnek tahkimat ve 6n giiglendirme. Klasik tiinelcilikte kullanilan
kismi cepheli kazi makineleri, performans tahmini. Kaya kiitlelerinin kazisinin tasarimi. Genis
yeraltt acikliklarmin kazisinda kullanilan sert kaya ve yumusak zemin TBM’leri, performans
tahmini. Yeryiizii oturmalar1t ve tahmin. Zemin iyilestirme. Niimerik modelleme ile kazi
tasariminin temel ilkeleri. Yeralti kazilarinda kullanilan yardimci ekipmanlar, pasa nakliyesi,
havalandirma. Gelisen Kazi Teknolojileri.

General view into large section underground openings. Drilling machines, patterns, job
organization in underground mining and tunneling. Principles of classical tunneling (New Austrian
Tunneling Method, NATM), flexible support and reinforcement. Partial-face excavation machines
used in classical tunneling, performance prediction. Design of excavations in rock masses. Hard
rock and soft ground TBMs used for large underground openings, performance prediction. Surface
settlements and prediction. Ground improvement. Basics of excavation design with numerical
modeling. Utilities used in underground excavations, muck transportation, ventilation. Emerging
excavation technologies.

Dersin Amaci

(Course Objectives)

1. Yeraltt madenlerinin ve tiinellerin temel tasarim prensiplerinin 6gretilmesi
2. Genis yeralt1 agikliklarinin kazisinda uygulanan klasik ve mekanize yontemlerin 6gretilmesi
3. Kaz1 makinelerinin performans tahmin yontemlerinin 6gretilmesi

1. Basic principles of underground mine and tunnel construction design
2. Conventional and mechanized methods applied for excavation of large underground openings
3. Performance prediction methods for different mechanical miners

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

I. Genis yeralt1 agikliklarinin temel tasarim prensipleri

Il. Yeralt1 agikliklarinin tasarimlarini etkileyen jeolojik ve jeoteknik faktorler
I11. Kaz1 sistemi se¢im prensipleri

IV. Klasik kaz1 sistemlerinin tasarimi, delme-patlatma, NATM

V. Mekanize kazi sistemleri tasarimi ve performans tahmini

I. Basic principles of designing large section underground openings

I1. Geological and geotechnical parameters affecting design of large underground openings
I11. Principals of excavation system selection

IV. Classical (conventional) excavation systems, drilling and blasting, NATM

V. Mechanized excavation systems




Ders Kitabi
(Textbook)

Bilgin, N., Copur, H., Balci, C., 2014. Mechanical Excavation in Mining and Civil
Industries, CRC Press, Taylor & Francis, ISBN: 9781466584747, 366 p.

Diger Kaynaklar
(Other References)

Maild, B., Schmidt, L., Ritz, W., Herrenknecht, M., Hard Rock Tunnel Boring
Machines. Ernst&Sohn, ISBN 978-3-433-01676-3, 2008.

Guglielmetti, V., Grasso, P., Mahtap, A., Xu, S., Mechanized Tunnelling in Urban
Areas. Taylor and Francis, 2008.

Hoek, E., Brown, E.T., Underground Excavations in Rock. IMM, Chapman & Hall,
London, ISBN 0 419 16030 2. 1996.

Amstad, C., Schneider, A., Kolberg, J., Egger, P., Gaerber, R., Krebs, W.,
Tunnelling Switzerland. Bertelsmann, ISBN: 3-9803390-6-8. 2002.

Vandewalle, M., Tunnelling is an art. NV Bekaert SA. 2005.

Odevler ve Projeler

(Homework & Projects)

* Kazi1 makinelerinin performans tahmini
* Yerylizii oturmalarinin tahmini

* Performance prediction for different mechanical miners
* Prediction of surface settlements

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Kisa sinavlar

Quizzes

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan

(Midterm Exams) ! 20

Kisa Smavlar

(Quizzes) 1 10

Odevler

(Homework) 2+ 20

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




HAFTALIK DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Tiinellerin tanimi ve tipleri, tiinel yapim yontemleri, yeralt! yapilarinin kullanimi. 1, 11
2 Delme-patlatma yontemi, delici makineler ve ekipmanlar, patlatmali kazida isi organizasyonu. 1, IV
3 TBM siniflamasi, TBM se¢imi, sert kaya TBM’leri ile tam cepheli kazi. I 1, v
4 Klasik tiinelciligin (Yeni Avusturya Tiinel A¢cma Yontemi, NATM) temel prensipleri, kademeli | I, lll, IV
kaz1 uygulama ornekleri.
5 NATM’de kullanilan tahkimatlar: tel hasir, kaya civatasi, piiskiirtme beton vs. 1\
6 NATM’de arazinin 6n giiclendirilmesi: semsiye kemer yontemi, 6n-kesme yontemi. 1\
7 NATM’de kullanilan kismi cepheli kaz1 makineleri. Proje drnekleri ve performans tahmini. \Y
8 Kaya Kiitleleri icindeki genis yeralt1 yapilarinin kazi-tahkimat tasarimi. 111, 1V
9 Zemin kazilarinda yerylizii oturmalar1 ve arazi deformasyonlari. 111, 1V
10 Zemin iyilestirme: Jet grouting, kimyasal enjeksiyon, susuzlandirma. 111, 1V
11 Yeralt1 yapilarinin tasariminda niimerik yontemlerin kullanimai. 1V, V
12 Zemin kazilarinda kullanilan tam cepheli kaz1 makineleri (EPB, SPB, Hibrit). I, 11,V
13 Mekanize yeralt1 kazilarinda kullanilan destek ekipmanlari; nakliye, havalandirma. Vv
14 Tiinelcilikte is sagligi ve glivenligi. Yeni ve gelismekte olan kazi teknolojileri. 1V, V
WEEKLY COURSE PLAN
Course
Week Topics Learning
Outcomes
1 Definition and types of tunnels, tunnel construction methods, use of underground structures. Ll
2 Drill and blast method, drilling machines and equipment, blasting work organization. (Y
3 TBM classification, TBM selection, full-face excavation with hard rock TBMs. I, 1, v
4 Basic principles of classical tunnelling (New Austrian Tunneling Method, NATM), I, I, 1V
application examples of partial-face / sequential excavation.
5 Support used with NATM: wire mesh, rock bolt, shotcrete, etc. v
6 Reinforcement used with NATM: umbrella arch, precut method. v
7 Partial face excavation machines used for rock excavation in NATM. Project examples and \Y
performance prediction.
8 Excavation and support design of large underground structures in rock masses. LIV
9 Surface settlements and ground deformations in soil excavations. LIV
10 Ground improvement: jet grouting, chemical grouting, dewatering. LIV
11 Use of numerical modeling in design of underground structures. v,V
12 Full-face machines (EPB, SPB, Hybrid) used for soil excavation. I, 1, v
13 Utilities used in mechanized underground excavations; transportation, ventilation. \Y
14 Health and Safety in tunneling. Emerging excavation technologies. v,V




Dersin Ogrenci Ciktilar ile Tliskisi

Katki
No Programin mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilari) Seviyesi
1123
1 | Miihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini X
tanimlama, formiile etme ve ¢6zme becerisi
2 | Kamu sagligi, giivenligi ve refahi etmenlerini ve yani sira kiiresel, kiiltiirel, toplumsal, ¢evresel
ve ekonomik unsurlart da géz 6niinde bulundurarak belirli gereksinimleri karsilayacak ¢éziimleri X
iiretmek icin miihendislik tasarimi uygulama becerisi
3 Farkh nitelikteki Kitleler ile etkin bir bicimde iletisim kurma becerisi
4 | Miihendislik uygulamalarinda mesleki ve etik sorumluluklarin farkinda olma ve miihendislik
¢Oziimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamda etkilerini gz 6niinde tutan X
bilgiye dayah karar verme becerisi
5 | Birlik igerisinde liderlik saglayan, katilimc1 ve kapsayici bir ortam olugturan, amaglar belirleyen,
gorevlere planlayan ve hedeflere ulasan iiyelerden olusan bir takimda etkin islev gorme becerisi
6 Uygun deneysel ¢alisma gelistirme ve yiiriitme, veri degerlendirme ve yorumlama ve sonug
cikarmada miihendislik muhakeme yetisini kullanma becerisi
7 | 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
Level of
No Student Outcomes Contribution
1 2 3
1 |an ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering, science, and mathematics
an ability to apply engineering design to produce solutions that meet specified needs with
2 | consideration of public health, safety, and welfare, as well as global, cultural, social, X
environmental, and economic factors
3 ] an ability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in engineering situations and
4 | make informed judgments, which must consider the impact of engineering solutions in global, X
economic, environmental, and societal contexts
5 |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
6 | ability to develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions
7 | an ability to acquire and apply new knowledge as needed, using appropriate learning strategies

1: Low, 2. Partial, 3. Full




