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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Biiyilik Boyutlu Yeralt1 Yapilari

Large Section Underground Openings

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama | - Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAD 413E 7 3.0 4.0 3 - -
Béliim / Program Maden Miihendisligi
(Department/Program) | (Mining Engineering)
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) [(English)

Dersin Onkosullari
(Course Prerequisites)

(MAD 243 MIN DD veya/or MAD 243E MIN DD) ve/and (MAD 342E MIN DD
veya/or MAD 342 MIN DD)

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Miihendislik
(Engineering Science)

Temel Bilim
(Basic Sciences)

Miihendislik Tasarim Insan ve Toplum Bilim
(Engineering Design) (General Education)

100 -

Dersin icerigi

(Course Description)

Genis yeralti agikliklarina genel bakis. Yeni Avusturya Tiinel A¢ma Metodu. Sert kaya
TBM’leri. Ayna basingli TBM’ler. Klasik yeralti kazilarinda deliciler, delik diizenleri, is
organizasyonu. Zemin iyilestirme yontemleri. NATM’de kullanilan kismi cepheli kazi
makineleri, performans tahmini. Kazi makinesi se¢cimine ve performans tahminine yonelik drnek
proje. Niimerik modelleme ile kazi tasarimi. Yeralt1 kazilarinda kullanilan yardimei ekipmanlar,
pasa nakliyesi, havalandirma. Gelisen Kaz1 Teknolojileri.

General view to large section underground openings. New Austrian Tunneling Method. Hard
rock TBMs. Face pressure TBMs. Drilling machines, patterns, job organization in classical
underground excavations. Ground improvement. Partial-face excavation machines used in
NATM, performance prediction. Example project for machine selection and performance
prediction. Excavation designing with numerical modeling. Utilities used in underground
excavations, muck transportation, ventilation. Emerging excavation technologies.

Dersin Amaci

(Course Objectives)

1. Genis yeralt1 agikliklarinin tasarim prensiplerinin dgretilmesi

2. Genis yeralt1 agikliklarinin kazisinda kullanilan kazi makinelerinin ve klasik kazi
sistemlerinin 6gretilmesi

3. Klasik ve mekanize sitemlerde performans tahmin yontemlerinin dgretilmesi

1. Basic principals of designing large underground openings
. Classical and mechanized excavation systems used for large underground openings
. Performance prediction methods for classical and mechanized excavation systems
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Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

. Genis yeralt1 agikliklarinin temel tasarim prensipleri

. Genis yeralt1 agikliklarinin tasarimlarini etkileyen jeolojik ve jeoteknik faktorler
. Kaz1 sistemi se¢im prensipleri

. Klasik kaz1 sistemlerinin tasarimi, delme-patlatma, NATM

. Mekanize kazi sistemleri tasarimi

. Genis yeralt1 proje uygulamalarindan 6rnekler
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. Basic principals of designing large section underground openings

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

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

. Mechanized excavation systems

. Example applications of large section underground openings
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Ders Kitab
(Textbook)

Bilgin, N., Balet, C., 2007. “MAD413E-Large Section Underground Openings.” Class
Notes

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)

1- NATM UYGULAMALARI
2- KAZI SISTEMLERI UYGULAMALARI

1- NATM APPLICATIONS
2- EXCAVATION SYSTEM APPLICATIONS

Laboratuar Uygulamalar

(Laboratory Work)

Yok (None)

Yok (None)

Bilgisayar Kullanimi

ODEVLERIN HAZIRLANMASI iCIN CESITLI OFiS PROGRAMLARININ VE
INTERNET KULLANIMININ BILINMESI GEREKMEKTEDIR.

(Computer Use) IT ISNECESSARY TO USE COMPUTERS / INTERNET FOR HOMEWORK
PREPARATION.
Diger Uygulamalar OGRENCILER BIR KONUYU HAZIRLAYIP SINIFTA SUNAR

(Other Activities)

STUDENTS PREPARE A SUBJECT AND GIVE PRESENTATION IN CLASS

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Sinavlan 1 10
(Midterm Exams)

Kisa Siavlar 2 10
(Quizzes)

Odevler 2 10
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 1 10
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 60
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Girig: Genis yeralt1 agikliklarina genel bakis; atik, petrol, dogalgaz depolari. 1,2, 3
2 Yeni Avusturya Tiinel Acma (NATM) Yonteminin Temel Prensipleri, Istanbul’dan ve Diinya’dan | 2, 4, 6
NATM uygulama 6rnekleri.
3 NATM de kullanilan tahkimat sistemleri: Tel Hasir, Kaya Civatasi, Piiskiirtme Beton, Semsiye- 2,3,4
Kemer Yontemi.
4 Klasik yeralt1 kazilarinda delici makineler ve delik diizenleri. Patlatma is organizasyonu. 2,3,4
5 Biiyiik capli sert kaya tiinel agma makineleri. 3,56
6 Pasa basingh ve camur basingh tiinel agma makineleri. 3,56
7 Yiligi Sinavi
8 Istanbul Metrosu’na Teknik Gezi. 4,5,6
9 Zemin iyilestirme yontemleri. 4,5
10 NATM’de kullanilan kismi cepheli kazi makineleri ve performans tahmini. 5
11 Tam cepheli tiinel agma makinesi, kollu galeri agma makinesi, hidrolik kiric1 se¢imine ve 56
performans tahminine yonelik drnek proje.
12 Genis yeralt1 agikliklarinin tasariminda kullanilan niimerik modelleme yontemleri. 4,5
13 Yeralt1 kazilarinda kullanilan yardime1 ekipmanlar, pasa nakliyesi ve havalandirma. 4,5
14 Ogrenci sunumlari. 2,3,4,5
15 Gelisen Kaz1 Teknolojileri. Genel tekrar ve tartisma. 2,3,4,5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: A general view to large section underground openings, metro stations, 1,2,3
underground caverns, oil and gas storage.
2 Basic principles of New Austrian tunneling Method (NATM), typical application examples 2,4,6
from the world and Turkey.
3 Support types used with NATM: wire mesh, rock bolt, umbrella arch. 2,3,4
4 Drilling machines and drilling patterns in classical tunnel excavation method. Blasting work 2,3,4
organization.
5 Large section hard rock tunnel boring machines. 3,56
6 Earth pressure balance and slurry pressure balance tunnel boring machines. 3,56
7 Midterm Exam.
8 Technical visit to Istanbul Metro. 4,56
9 Ground improvement methods. 4,5
10 Partial face excavation machines used in NATM and predicting their performance. 5
11 A project example for the selection and predicting performance of TBMs, Roadheaders, 5,6
Impact hammers.
12 Numerical modeling in designing of large section underground openings. 4,5
13 Utilities used in underground excavations, muck transportation and ventilation. 4,5
14 Student presentations. 2,3,4,5
15 Student presentations. Emerging excavation technologies. Review and discussions. 2,3,4,5




Dersin Maden Miihendisligi Programayla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki

Seviyesi

1

2

3

matematik, fen ve mithendislik bilgilerini kullanma becerisi

X

T|o

deney tasarlayip viiriitebilme ve sonuglari analiz edip yorumlama becerisi

X

o

ekonomik, cevresel, sosyal, politik, etik, saglik ve giivenlik, yapilabilirlik ve
stirdiiriilebilirlik gibi kisitlamalar ¢ergevesinde gereksinimleri karsilayacak sekilde bir
sistemi, bilesenini veya prosesi tasarlama becerisi

cok disiplinli takim caligmas: yiiriitebilme becerisi

miihendislik problemlerini belirleme, formiile etme ve ¢c6zme becerisi

mesleki ve etik sorumluluklar1 kavrama becerisi,

etkin so6zlii ve yazili iletisim kurabilme becerisi

S |=h|o |

miihendislik ¢6ziimlerinin kiiresel, ekonomik, ¢cevresel ve sosyal etkilerini anlama
becerisi

yasam boyu 0grenim geregini anlama ve ihtiya¢ duyma

giincel konular hakkinda bilgi sahibi olma becerisi

miihendislik uygulamalari igin gerekli teknikleri, becerileri ve modern miithendislik
araclarini kullanabilme becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Mining Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

an ability to apply knowledge of mathematics, science, and engineering

X

an ability to design and conduct experiments, as well as to analyze and interpret data

X

o

an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

an ability to function on multi-disciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

S |=h|o |

the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

e«

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Signature)

30 Aralik 2013




