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Dersin Amaci

(Course Objectives)

Bu derste 6grencinin derin kazilarin ve dayanma yapilarinin en gelismis sistemler ile tanitmalar
amagclanmaktadir.

The objective of this course is to familiarize the students to state of art systems for deep excavations
and retaining structures.

Dersin icerigi

(Course Content)

Derin kazilar icin dayanma yapisi sistemleri. Yanal toprak basinci teorileri, istinat Yapilarinin stabilite
analizleri. Palplans duvarlari ve ankrajli palplans perde analizleri. Ankrajlarda yik transfer
mekanizmasi ve ankrajlarin test edilmesi, Ankrajli perdelerde diizlem sekil degistirme problemleri ve
misaade edilebilir gerilme seviyeleri. Derin kazi sirasinda civar zeminlerde meydana gelebilecek yatay
ve disey deplasmanlar. Dayanma yapilarinda gé¢me tipleri. Zemin ve kaya ortamlarinda sevli kazilar.
8- Derin kazilarin enstrumantasyonu ve izlenmesi. Zemin Civisi sistemleri ve tasarimi.

Earth retaining systems for deep excavations. Water pressure acting on earth retaining systems and
related problems. Lateral earth pressure acting on earth retaining systems. Lateral supporting
elements: Ground anchors and struts. Types, components, production and installation, dimensioning,
bearing capacity, corrosion protection, testing and prestressing of anchors. Lateral and vertical
displacements of adjacent ground. Modes of failure of retaining systems. Sloped excavations in soil
and rock. Instrumentation and monitoring of deep excavations. Soil nailing: system description and
design.

Dersin Ogrenme Ciktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan dgrenciler:

1- Statik ve sismik yikleme kosullarinda istinat duvarlari, palplans perde duvarlar, destekli kazilar
gibi dayanma yapilarinin tasarimini agiklayabileceklerdir [1.1, 2.2]

2- Uygulamada dayanma yapilari ve derin kazilar ile karsilastiklari problemleri ¢6zebilme ve
yorumlama yetenegi gelistirilecektir [4.1]

3- Dayanma yapllarina etkiyen yanal toprak basinglarini hesaplayabilme becerisi gelistireceklerdir
[1.1,2.2]

4- Derin kazilar ve dayanma yaplilari projelerinde karsilasilan problemler hakkinda tartisabileceklerdir
[2.2]

[Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Students who pass the course satisfactorily can:

1- Explain the design of retaining structures such as retaining walls, sheet piles, and braced
excavation systems for static and seismic loading conditions [1.1, 2.2]

2- Develop the ability to interpret and solve stability problems associated with retaining structures
and deep excavation that he/she encountered in practice [4.1]

3- Develop basic knowledge about the methods of earth pressure calculations in earth and water
retaining structures [1.1, 2.2]

4- Discuss about various case studies and state-of-the-art research directions in deep excavations and
retaining structures [2.2]

[Note: Numbers in brackets are indicating the related program outcomes]

Ders Kitabi
(Textbook)

Das, B.M.(2007) “Principles of Foundation Engineering,"6th edition, Thomson.

Yardimci Kaynaklar
(Other References)

1-Clayton, C.R.1., Milititsky, J. and Woods, R.J. Earth Pressure and Earth-Retaining Structures, 2nd
edition, Chapman & Hall, London, 1993.
2- Bowles, J.E. Foundation Analysis and Design, 5th edition. McGraw Hill, New York, 1996.




HAFTALIK KONULAR/ COURSE PLAN

Hafta

Teorik Ders Konulari

Uygulama / Laboratuar Konulari

Giris. Zemin Mekanigini tekrar gdzden gegirmek.
Introduction. Review of soil mechanics.

Derin kazilar icin dayanma yapisi sistemleri, Yanal toprak basinci
teorileri.

Earth retaining systems for deep excavations, lateral earth
pressure theories.

Derin kazilar icin dayanma yapisi sistemleri, Yanal toprak basinci
teorileri.

Earth retaining systems for deep excavations, lateral earth
pressure theories.

Palplans duvarlari ve ankrajli palplans perde analizleri.
Analysis of sheet piles and ground anchors.

Ankrajlarda yuk transfer mekanizmasi ve ankrajlarin test edilmesi.
Load transfer mechanism in ground anchors and testing of
anchors.

Ankrajlarda yuk transfer mekanizmasi ve ankrajlarin test edilmesi.
Load transfer mechanism in ground anchors and testing of
anchors.

Ankrajli perdelerde diizlem sekil degistirme problemleri ve
misaade edilebilir gerilme seviyeleri.

Plane strain problems in anchored walls and allowable stress
levels.

Derin kazi sirasinda civar zeminlerde meydana gelebilecek yatay
ve dusey deplasmanlar, dayanma yapilarinda gé¢me tipleri.

Lateral and vertical displacements of adjacent ground. Types of
failure of retaining systems.

Bulamag¢ hendegi yontemi.
Slurry wall method.

10

Saha Geazisi.
Field Trip.

11

Zemin ve kaya ortamlarinda sevli kazilar.
Sloped excavations in soil and rock.

12

Derin kazilarin enstrumantasyonu ve izlenmesi, verilerin
degerlendirilmesi.

Instrumentation and monitoring of deep excavations, evaluation of
instrumentation output.

13

Zemin Civisi sistemleri ve tasarimi.
Soil nailing systems and design.

14

Dayanma yapilarinin ve derin kazilarin nimerik analizi.
Numerical analysis of earth retaining structures and deep
excavations.

DERSIN DEGERLENDIRME SISTEMi

(COURSE ASSESSMENT)

Etkinlikler (Activities) Adet (Quantity)

Katki Orani (Contribution) (%)

Kisa Sinavlar (Quizzes) -

Dénem Odevi | Projesi (Term Project) -

Yanyil ici Raporlar (Reports) -
Calismalar  |geminer (Seminars) -

(Semester |Odevler (Homework)

2 10
Activities)  |sunum (Presentations) 1 20
Ara sinavlar (Midterm Exams) 1 30

Proje (Project) -




YARIYIL SONU SINAVI (FINAL EXAM) 1 40

Toplam (Total) 100

DERSIN iINSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI
CONTRIBUTION OF THE COURSE TO CIVIL ENGINEERING PROGRAM OUTCOMES

INSAAT MUHENDISLIGI PROGRAM CIKTILARI (MUDEK 3.1)

a. MUHENDISLER ICIN TEMEL NITELIKLER

MC-1. Miihendislik Bilgisi:

Katki

1.1

Matematik, fen bilimleri, temel miuhendislik, bilgisayarla hesaplama ve ilgili miihendislik
disiplinine 6zgii konularda bilgi.

1.2

Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili miihendislik
disiplinine 6zgiu konulardaki bilgilerin karmasik miihendislik problemlerinin ¢6ziimiinde
kullanabilme becerisi.

MC-2. Problem Analizi:

21

Karmasik miithendislik problemlerini, temel bilim, matematik ve miithendislik bilgilerini
kullanarak tanimlama, formiile etme ve analiz becerisi.

2.2

Ele alinan karmasik miihendislik problemleriyle ilgili BM Siirdiirtilebilir Kalkinma
Amaclarini gézeterek tanimlama, formiile etme ve analiz becerisi.

MC-3. Miihendislik Tasarimi:

3.1

Karmasik miihendislik problemlerine yaratici ¢éziimler tasarlama becerisi;

3.2

Karmasik sistemleri, stirecleri, cihazlar veya lrtinleri gercekci kisitlari ve kosullari
gozeterek, mevcut ve gelecekteki gereksinimleri karsilayacak bicimde tasarlama
becerisi.

b. MUHENDISLIK PROBLEMLERINi INCELEME ARAC VE YONTEMLERI

MC-4. Teknik ve Araclarin Kullanimi:

4.1

Karmasik miihendislik problemlerinin analizi ve ¢cdziimiine yonelik, tahmin ve
modelleme de dahil olmak iizere, uygun teknikleri, kaynaklari ve modern miihendislik
ve bilisim araclarini, sinirlamalarinin da farkinda olarak se¢cme ve kullanma becerisi.

MC-5. Arastirma ve inceleme:

5.1

Karmasik mithendislik problemlerinin incelenmesi icin literatiir arastirmasi yapma
becerisi.

5.2

Karmasik mihendislik problemlerinin incelenmesi icin deney tasarlama becerisi.

5.3

Karmasik miihendislik problemlerinin incelenmesi icin deney yapma, veri toplama,
sonugclari analiz etme ve yorumlama dabhil, arastirma yontemlerini kullanma becerisi.

¢. MUHENDISLIK UYGULAMALARININ ETKILERI

MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:

6.1

Miihendislik uygulamalarinin BM Siirduriilebilir Kalkinma Amaglari kapsaminda,
topluma, saglik ve giivenlige, ekonomiye, sirdirilebilirlik ve cevreye etkileri hakkinda
bilgi.

6.2

Muhendislik ¢dziimlerinin hukuksal sonuclari konusunda farkindalik.

MC-7. Etik Davranis:

7.1

Miihendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;

7.2

Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve cesitliligi kapsayici olma
konularinda farkindalik.

d. BIREYSEL VE YONETIMSEL NIiTELIKLER

MC-8. Bireysel ve Takim Calismasi:

8.1

(i) Bireysel olarak ve (ii) disiplin ici takimlarda (yiiz yilize, uzaktan veya karma) takim
tyesi veya lideri olarak etkin bicimde calisabilme becerisi.

8.2

Cok disiplinli takimlarda (yiiz ylize, uzaktan veya karma) takim liyesi veya lideri olarak
etkin bicimde calisabilme becerisi.

MGC-9. Sézlii ve Yazili iletigim:

9.1 |

Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik




konularda sdzlii etkin iletisim kurma becerisi.

9.2

Hedef kitlenin cesitli farklihiklarini (egitim, dil, meslek gibi) dikkate alarak, teknik
konularda yazih etkin iletisim kurma becerisi.

MC-10. Proje Yonetimi:

10.1

Proje yénetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar
hakkinda bilgi.

10.2

Girisimcilik ve yenilikcilik hakkinda farkindalik.

MC-11. Yasam Boyu Ogrenme:

111

Bagimsiz ve siirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum
saglayabilme ve teknolojik degisimlerle ilgili sorgulayici diisiinebilmeyi kapsayan
yasam boyu 6grenme becerisi.

Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:

12.1

ilgili miihendislik dalina ait sorunlarin ¢dziimiinde yardimci olabilecek genel kiiltiir
birikimi.

MC: MUDEK Ciktisi

CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

CIVIL ENGINEERING PROGRAM OUTCOMES (MUDEK3.1)

a. BASIC QUALIFICATIONS FOR ENGINEERS

MOC-1. Engineering Knowledge:

Contr.
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The knowledge of mathematics, science, basic engineering, computer calculations,
and topics specific to the relevant engineering discipline.

1.2

The ability to apply knowledge of mathematics, science, basic engineering, computer-
aided design, and topics specific to the relevant engineering discipline to solve
complex engineering problems.

MOC-2. Problem Analysis:

2.1

The ability to identify, formulate, and analyze complex engineering problems using
basic science, mathematics, and engineering knowledge.

2.2

The ability to define, formulate, and analyze complex engineering problems with
consideration for the UN Sustainable Development Goals.

MOC-3. Engineering Design:

3.1

The ability to design creative solutions for complex engineering problems.

3.2

The ability to design complex systems, processes, devices, or products that meet
current and future requirements, considering realistic constraints and conditions.

b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS

MOC-4. Use of Techniques and Tools:

4.1

The ability to select and use appropriate techniques, resources, and modern
engineering and information technology tools, including prediction and modeling, for
the analysis and solution of complex engineering problems, while being aware of their

limitations.

MOC-5. Research and Analysis:

5.1

The ability to conduct literature research for the examination of complex engineering
problems.

5.2

The ability to design experiments for the investigation of complex engineering
problems.

5.3

The ability to use research methods, including conducting experiments, collecting
data, analyzing results, and interpreting findings, to investigate complex engineering
problems.

c. IMPACTS OF ENGINEERING APPLICATIONS

MOC-6. Global Impact of Engineering Applications:

6.1

The knowledge about the impact of engineering applications on society, health and
safety, the economy, sustainability, and the environment within the framework of the
UN Sustainable Development Goals.

6.2

The awareness of the legal consequences of engineering solutions.

MOC-7. Ethical Behavior:




Behaving in accordance with engineering professional principles, knowledge of

71 ethical responsibilities.
7.2 The awareness of acting impartially and inclusively in terms of diversity, without
) discrimination in any matter.
d. INDIVIDUAL AND MANAGERIAL QUALITIES
MOC-8. Individual and Team Work:
The ability to work effectively as a team member or leader, both (I) individually and (ii)
8.1 o -
within teams (face-to-face, remote, or hybrid).
8.2 The ability to work effectively as a team member or leader in multidisciplinary teams
) (face-to-face, remote, or hybrid).
MOC-9. Verbal and Written Communication:
The ability to communicate effectively on technical matters, considering the
9.1 differences among the target audience (such as education, language, and profession,
etc.).
9.2 The ability to communicate effectively in writing on technical matters, considering the
’ differences among the target audience (such as education, language, profession, etc.).
MOC-10. Project Management:
10.1 The knowledge of business applications such as project management and economic
’ feasibility analysis.
10.2 The awareness of entrepreneurship and innovation.
MOC-11. Life-long Learning:
Lifelong learning skills that encompass independent and continuous learning, the
111 ability to adapt to new and emerging technologies, and critical thinking about
technological change.
Isik University Additional Outcome-12. General Knowledge:
12.1 General knowledge that can help solving problems related to the relevant field of

engineering.

MocC: MUDEK OUTCOME
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3
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