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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Tunnels / Tunnels

Ders Kodu / Course Code

ECVL322

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
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 / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

insaat mithendisliginin dnemli eserlerinden olan tiinellerle ilgili detayl bilgiler vermek. Bu
yapilar hakkinda mimkiin oldugunca kapsamli bilgi aktarimi saglamak. Ogrencileri tiinel
kazisi teknikleri ve teknolojileri hakkinda giincel ve gercek diinya bilgisi ile donatmak.

To give detailed information about tunnels, which are important works of civil
engineering. To provide as comprehensive information as possible about these
structures.Equipping students with up to date and real world knowledge on techniques
and technologies of tunnel excavation.

igerigi / Content

Tunnels: Bu derste detayl tiinel tanimi, tiirleri, jeoteknik inceleme adimlari, bazi
durumlarda tuneller, tiinel insaati, destek turleri, mevcut tiinel agma yéntemleri tUzerinde
durulmaktadir.

Tunnels: In this course Detailed tunnel definition, types, geotechnical investigation
steps, tunnels in some cases, tunnel construction, supporting types, current tunnelling
methods are focused.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status




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

1- Prof. Dr. Resat Ulusay, Ders notlar, Hacettepe Universitesi Jeoloji Miihendisligi
Bolumu

2-Transportation Tunnels, S. Ponnuswamy, D. Johnson Victor, ikinci baski, CRC Press,
2016.

3-Introduction to Tunnel Construction, Chapman D., Metje N., Stark A. , 2018
4-en.wikipedia.org/wiki/Core_recovery_parameters,

5-Rock mass qualification and support design Using the Q system (NGlI)
6-miningandblasting.wordpress.com/2011/07/27/tunnel-construction-methods-and-their-
comparison

7- Zheng, Yanlong & Zhang, Qianbing & Zhao, J.. (2016). Challenges and opportunities of
using tunnel boring machines in mining. Tunnelling and Underground Space Technology.
57.10.1016/j.tust.2016.01.023

1- Prof. Dr. Resat Ulusay, Ders notlar, Hacettepe Universitesi Jeoloji Miihendisligi
Bolimi

2-Transportation Tunnels, S. Ponnuswamy, D. Johnson Victor, ikinci baski, CRC
Press, 2016.

3-Introduction to Tunnel Construction, Chapman D., Metje N., Stark A. , 2018
4-en.wikipedia.org/wiki/Core_recovery_parameters,

5-Rock mass qualification and support design Using the Q system (NGlI)
6-miningandblasting.wordpress.com/2011/07/27/tunnel-construction-methods-and-
their-comparison

7- Zheng, Yanlong & Zhang, Qianbing & Zhao, J.. (2016). Challenges and
opportunities of using tunnel boring machines in mining. Tunnelling and Underground
Space Technology. 57. 10.1016/j.tust.2016.01.023

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogretim Uyesi Giinseli Erdem

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Genel tiinel tanimlarini, tiplerini ve siniflarini listeler. Lists common tunnel definitions, types, and classes.
2 Tunel santiyesinde jeoteknik arastirma detaylarini agiklar. Explains the details of geotechnical research at the tunnel construction site.
3 Cesitli toprak, kaya parametrelerini, tlinel metotlarini tanimlar Defines various soil, rock parameters, and tunnelingmethods.

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
1 Detayli tinel tanimi, Ttnel turleri, Tinellerin teknik terimleri
Detailed tunnel definition, Tunnel types, Technical terms of the
tunnels
. . Ogretim Yéntem ve = _—
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
2 Kaya malzemesinin / kaya kutlesinin tanimi, Jeoteknik aragtirmalar,
Tunel agma yontemlerine girig, Tlinel yollari igin dizenlemeler
Definition of rock material/rock mass, Geotechnical investigations,
Introduction to tunnelling methods, Arrangements for tunnel routes
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Sireksizlikler ve miihendislik 6zellikleri, Tlnel ingaat asamasi, faylar
3 ve tuneller icin jeoteknik incelemeler, Yataklanma etkisi, tinellerde
sev stabilitesinin degerlendirilmesi.
Discontinuities and their engineering properties, Geotechnical
investigations for tunnels construction phase, faults and tunnels,
Bedding effect, evaluation terms of slope stability in tunnels.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Depremler ve tlineller, Tinellerde deformasyon 6lgiimleri, jeoteknik
saha testleri, tiinel destek sistemleri
Earthquakes and tunnels, Deformation measurements in tunnels,
geotechnical field tests, tunnel support systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
Geoteknik loglama, TCR, SCR, RQD, JF, Tiinel destek sistemlerinin
5 kaya kiitlesi siniflandirma sistemleri ile degerlendiriimesi, RMR, Q

sistemi

Geotechnical logging, TCR, SCR, RQD, JF, Evaluation of tunnel
support systems with rock mass classification systems, RMR, Q
system
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Q sisteminin kullanim alanlari, kaya kalitesi, Tlinellerde kaya ve
zemin gé¢mesi turleri
Usage areas of Q system, rock quality, Types of rock and ground
failure in tunnels
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 RMR, RQD, Q 6rnekleri, tim haftalarin genel bir 6zeti
Examples for RMR, RQD, Q, a general summarization of all weeks
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
MIDTERM
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Ara sinav cevaplari, Zeminlerde yenilme turleri, Tuneller ve yeralti
sulari, su akisi ve sireksizlikler, tiinellerde su geliri, su basinci
Answers for midterm exam, Failure types in soils, Tunnels and
groundwater, water flow and discontinuities, water income in tunnels,
water pressure
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
Tunel ingaat teknolojileri, blendajsiz agik cephe insaati, kismi cephe
10 delme makinesi, tiinel kalkanlari, Sert kayalarda ve yumusak zeminde
tiinel agma makineleri (TBM)
Tunnel construction technologies, open-face construction without a
shield, partial face boring machine, tunnelling shields, Tunnel boring
machines in hard rocks and soft ground (TBM)
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
1M Delme ve Patlatma Tiinel Agma Yontemi

Drill and Blast Tunnelling Method
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Delme ve Patlatma Tiinel Agmada Kesme Tipleri, Havalandirma,
12 Mucking ve Destek, Norveg tiinel agma yontemi (NMT), Yeni
Avusturya Tunel agma yontemi (NATM), Delme ve Patlatma - TBM
kazi yontemi karsilastirmasi
Cut Types, Ventilation, Mucking and Support, in Drill and Blast
Tunnelling, The Norwegian method of tunneling (NMT), New Austrian
Tunnelling Method (NATM), Drill and Blast vs. TBM excavation
gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab '?gl?ra\ill(rreri/(')l'r;aecr:?]i\rllz Methods On Hazirlik / Preliminary
Technigues
13 Ag-Kapa Tinel Agma Yéntemi, Batirma Tlp Tuneller
Cut and Cover Tunneling Method, Immersed Tube Tunnels
. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/%gggi\rgz Methods On Hazirlik / Preliminary
Techniques
Batirma tup tinellerin yapim asamalari, batiriimig tlp tinel tarleri,
daldinimisg tlp tinel temelleri ve oturmalari, boru elemanlar
14 arasindaki baglantilar, Krikolu kutu tiinelleme, Boru krikosu ve mikro
tlinel agcma (giris), Tlinel agcmadaki tehlikeler
Stages of construction for immersed tube tunnels, types of immersed
tube tunnel, immersed tube tunnel foundations and settlements, joints
between tube elements, Jacked box tunnelling, Pipe jacking and
microtunnelling (intro), Hazards in tunnelling
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(q‘;rils)l'r;:&iﬁz Methods On Hazirlik / Preliminary
Techniques
15 Final sinavi
FINAL EXAM
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Bireysel Calisma / Self Study 14 1.00 14.00
Derse Katilim / Attending Lectures 12 1.00 12.00
Final Sinavi / Final Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 7 3.00 21.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 14 3.00 42.00
Makale Kritik Etme / Criticising Paper 3 3.00 9.00
Okuma / Reading 14 2.00 28.00
Quiz / Quiz 3 1.00 3.00
Quiz i¢in Bireysel Calisma / Individual Study for Quiz 3 3.00 9.00

72 23.00 144.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 144.00/25.00 = 5.76 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 144.00 / 25.00 = 5.76 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Genel tinel tanimlarini,
tiplerini ve siniflanini listeler. /

) 3 1 2
Lists common tunnel
definitions, types, and classes.

2.Tinel santiyesinde jeoteknik
arastirma detaylarini agiklar. /
Explains the details of 4 5 5 5 4 5
geotechnical research at the
tunnel construction site.

3.Cesitli toprak, kaya
parametrelerini, tlnel
metotlarini tanimlar / Defines 5 5 4 4 5 2
various soil, rock parameters,
and tunnelingmethods.

Katki Dlzeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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