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Dersin Amaci

(Course Objectives)

Ogrencilere zemin cesitlerini, 6zelliklerini, zeminlerin miihendislik davranislarini ve laboratuar
deneyleri aracilhigiyla deneysel zemin mekanigini tanitmak.

To introduce students a fundamental knowledge of soil types, soil properties, engineering behavior of
soils as well as the basics of experimental soil mechanics through laboratory experiments.

Dersin icerigi

(Course Content)

Uc bilesenli bir malzeme olarak zemin, Dane dagdiim egrisi (elek analizi ve hidrometre deneyi),
Atterberg limitleri. Zeminlerin siniflandiriimasi (USC sistemi). Zemin sikistirma. Zeminlerde kilcallik
etkisi. Hidrolik gegirgenlik. Darcy yasasi. Laplace denklemi ve akis aglari. Gbzenek suyu basinci ve net
gerilim. Zeminlerin mukavemet Ozellikleri. Mohr dairesi. Oturma (konsolidasyon). Terzaghi’'nin bir
boyutlu oturma (konsolidasyon) kurami. Sev dengesi.

Soil as a three phase material Grain size distributions (mechanical and hydrometer). Atterberg limits
and index properties of soils. Classification of soils (USCS). Soil compaction. Capillarity effects in soils.
Hydraulic conductivity. Darcy’s equation. Seepage. Laplace equation and flow nets. Pore water
pressure and effective stress. Strength characteristics of soils. Mohr’s circle. Consolidation. Terzaghi’s
theory of 1D consolidation. Slope stability.

Dersin Ogrenme Ciktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1- Zemin mekanigi hakkinda temel bir bilgi birikimini kullanip, zemin mekaniginde karsilasilan
problemleri analitik, hesaplamali ve yakinsak matematiksel yontemlerle tanimlayabilirler [1.1, 2.1]

2- Elek analizi, hidrometre deneyi, sikistirma deneyi gibi zemin mekanigi laboratuvar deneyleri
hakkinda islevsel bir bilgi birikimi insa ederler [1.1, 5.3]

3- Laboratuvar ve saha deneyleri ile elde edilen verileri iliskilendirip degerlendirebilirler [1.1, 4.1]

4- Zemin mekaniginin geoteknik miihendisligi alanindaki pratik uygulamalarini 6grenerek
gerceklestirebilirler [2.2, 4.1]

5- Farkl zemin mekanigi projelerinde karsilasilan problemler ve ¢ézimleri tartisabilirler [1.2, 2.1]

6- Rapor, sunum ve/veya odevler araciliiyla teknik iletisim kurma ve bilgi paylasma yetenegini
geligtirirler [8.1, 9.2]

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

Students, who pass the course satisfactorily can:

1- Define basic knowledge of soil mechanics and develop analytical and mathematical skills to
identify the soil mechanics problem [1.1, 2.1]

2- Construct working knowledge on soil mechanics laboratory experiments, e.g., sieve analysis,
hydrometer tests, compaction tests [1.1, 5.3]

3- Be able to relate and examine laboratory and field data obtained by laboratory and in-situ
experiments [1.1, 4.1]

4- Implement the practical applications of soil mechanics concepts used in geotechnical designs of
engineering structures [2.2, 4.1]

5- Discuss various case studies of geotechnical engineering designs and state-of-the-art in-situ
experiments [1.2, 2.1]

6- Develop skills of conveying technical material through oral presentations and/or written
papers/reports [8.1, 9.2]

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

Ders Kitabi
(Textbook)

1- Kutay Ozaydin. Zemin Mekanigi. Birsen Yayinevi, 2000.

2-Mehmet Orhan, Mustafa Ozer, Nihat S. Isik. Zemin Mekanigi Laboratuvar Deneyleri Cilt I-l. Gazi
Kitapevi, 2004. (Laboratuar dersi igin).

3- Principles of Geotechnical Engineering, by Braja M. Das, 6th Edition, Thomson Publishing, 2007.
4-J. P. Bardet. Experimental Soil Mechanics. Prentice Hall, 1997. (Laboratuar dersi igin)

Yardimci Kaynaklar
(Other References)

1-R.F. Craig. Craig’s Soil Mechanics. Spon Press, 1997. (Kutuphane araciligiyla internetten
erisilebilir).




HAFTALIK KONULAR/ COURSE PLAN

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulari
Zemin mekanigi ve geoteknik mihendisligine giris.
1
An introduction to soil mechanics and geotechnical engineering.
Ug bilesenli bir malzeme olarak zemin. Zemin mekanigi laboratuvari tanitimi.
2
Soil as a three phase material. Introduction to soil mechanics laboratory.
Dane dagilm egrisi (elek analizi ve hidrometre deneyi). Su muhtevasi deneyi.
3
Grain size distribution (Sieve analysis & hydrometer test). \Water content test.
Atterberg limitleri ve zeminlerin endeks 6zellikleri. Elek analizi ve hidrometre deneyi.
4
Atterberg limits and index properties of soils. Sieve analysis and hydrometer test.
Zeminlerin siniflandirnimasi (USC sistemi). Zemin sikistirma. Atterberg ve kivam limitleri: LL ve PL deneyleri.
5
Classification of soils (USC system). Soil Compaction. Atterberg limit tests: LL and PL tests
Zeminlerde kilcallik etkisi. Hidrolik gecirgenlik. g'k's?t'm"’.‘ deneyleri: Standart ve degistirilmis Proctor
6 eneyleri.
Capillarity effects. Hydraulic conductivity. Compaction tests: standard and modified proctor tests.
Hidrolik gecirgenlik. Darcy yasasl. Ara sinav.
7
Hydraulic conductivity. Darcy’s equation. Midterm.
Laplace denklemi. Akis aglari.
8
Laplace equation. Flow nets.
Bosluk suyu basinci. Efektif gerilim.
9
Pore water pressure. Effective stress.
Zeminlerin gerilme — sekil degistirme davranisi ve kayma mukavemeti.
10
Stress- strain behavior of soils, shear strain of soils.
Kayma mukavemeti parametrelerinin belirlenmesi.
11
Determination of shear strength parameters.
Zeminlerin sikismasi: konsolidasyon ve oturmalar, ddometre deneyi, oturmalar
parametrelerinin belirlenmesi,
12
Compressibility of soils: consolidation and settlements, oedometer test,
determination of settlement parameters.
Oturmalarin hesabi, oturma- zaman davranisi. Konsolidasyon (6dometre) deneyi
13
Settlement calculations, settlement-time behavior. Consolidation (Oedometer) test
Sev stabilitesi.
14
Slope stability
DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) - -
Dénem Odevi | Projesi (Term Project) - -
Yanyil ici Raporlar (Reports) 1 10
Calismalar  |geminer (Seminars) - -
(Semester |Odevler (Homework) - -
Activities)  |sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 1 40
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) 100




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

INSAAT MUHENDISLiIGi PROGRAM CIKTILARI (MUDEK 3.1)

a. MUHENDISLER ICIN TEMEL NITELIKLER

MGC-1. Miihendislik Bilgisi: Katki
1.1 Matematik, fen bilimleri, temel miihendislik, bilgisayarla hesaplama ve ilgili miihendislik v
' disiplinine 6zgii konularda bilgi.
Matematik, fen bilimleri, temel miihendislik, bilgisayarla hesaplama ve ilgili miihendislik
1.2 | disiplinine 6zgi konulardaki bilgilerin karmasik miihendislik problemlerinin ¢6ziimiinde v
kullanabilme becerisi.
MC-2. Problem Analizi:
21 Karmasik miithendislik problemlerini, temel bilim, matematik ve mithendislik bilgilerini v
’ kullanarak tanimlama, formiile etme ve analiz becerisi.
22 Ele alinan karmasik miihendislik problemleriyle ilgili BM Siirdiirtilebilir Kalkinma v
) Amaclarini gdzeterek tanimlama, formiile etme ve analiz becerisi.
MC-3. Miihendislik Tasarimi:
3.1 Karmasik miihendislik problemlerine yaratici ¢éziimler tasarlama becerisi;
Karmasik sistemleri, suirecleri, cihazlari veya uriinleri gercekgci kisitlari ve kosullari
3.2 godzeterek, mevcut ve gelecekteki gereksinimleri karsilayacak bicimde tasarlama
becerisi.
b. MUHENDISLIK PROBLEMLERINi INCELEME ARAG VE YONTEMLERI
MC-4. Teknik ve Araclarin Kullanimi:
Karmasik mithendislik problemlerinin analizi ve ¢cdézliimiine yonelik, tahmin ve
4.1 modelleme de dahil olmak iizere, uygun teknikleri, kaynaklari ve modern miihendislik v
ve bilisim araclarini, sinirlamalarinin da farkinda olarak secme ve kullanma becerisi.
MGC-5. Arastirma ve inceleme:
5.1 Karmasik miithendislik problemlerinin incelenmesi icin literatiir arastirmasi yapma
’ becerisi.
5.2 Karmasik miihendislik problemlerinin incelenmesi icin deney tasarlama becerisi.
5.3 Karmasik miihendislik problemlerinin incelenmesi icin deney yapma, veri toplama, v
’ sonuclari analiz etme ve yorumlama dabhil, arastirma yontemlerini kullanma becerisi.
c. MUHENDISLIK UYGULAMALARININ ETKILERI
MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:
Miihendislik uygulamalarinin BM Siirdiriilebilir Kalkinma Amaclari kapsaminda,
6.1 topluma, saglik ve giivenlige, ekonomiye, sirdiirilebilirlik ve cevreye etkileri hakkinda
bilgi.
6.2 Muhendislik ¢céziimlerinin hukuksal sonuclari konusunda farkindalik.
MC-7. Etik Davranis:
7.1 Muhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;
7.2 Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve cesitliligi kapsayici olma
) konularinda farkindalk.
d. BIREYSEL VE YONETIMSEL NITELIKLER
MC-8. Bireysel ve Takim Calismasi:
8.1 (i) Bireysel olarak ve (ii) disiplin ici takimlarda (yiiz yiize, uzaktan veya karma) takim v
) 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.
MC-9. Sozlii ve Yazili iletigim:
9.1 Hedef kitlenin cesitli farkhihklarini (egitim, dil, meslek gibi) dikkate alarak, teknik
) konularda sdzlii etkin iletisim kurma becerisi.
9.2 Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik v




konularda yazili etkin iletisim kurma becerisi.

MC-10. Proje Yonetimi:

Proje yénetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar

10.1 hakkinda bilgi.
10.2 Girisimcilik ve yenilikcilik hakkinda farkindalik.
MC-11. Yasam Boyu Ogrenme:
Bagimsiz ve siirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum
11.1 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 (MUDEKS3.1)
a. BASIC QUALIFICATIONS FOR ENGINEERS
MOC-1. Engineering Knowledge: Contr.
11 The knowledge of mathematics, science, basic engineering, computer calculations, v
) and topics specific to the relevant engineering discipline.
The ability to apply knowledge of mathematics, science, basic engineering, computer-
1.2 aided design, and topics specific to the relevant engineering discipline to solve v
complex engineering problems.
MOC-2. Problem Analysis:
21 The ability to identify, formulate, and analyze complex engineering problems using v
) basic science, mathematics, and engineering knowledge.
2.2 The ability to define, formulate, and analyze complex engineering problems with v
) 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:
The ability to select and use appropriate techniques, resources, and modern
a1 engineering and information technology tools, including prediction and modeling, for v
' 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.
The ability to use research methods, including conducting experiments, collecting
5.3 data, analyzing results, and interpreting findings, to investigate complex engineering v
problems.
c. IMPACTS OF ENGINEERING APPLICATIONS
MOC-6. Global Impact of Engineering Applications:
The knowledge about the impact of engineering applications on society, health and
6.1 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:
7.1 Behaving in accordance with engineering professional principles, knowledge of




ethical responsibilities.

The awareness of acting impartially and inclusively in terms of diversity, without

7.2 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
11.1 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.

MoOC: MUDEK OUTCOME




AKTS-iS YUKU TABLOSU (ECTS-WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

3

42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dabhil)
(Final Exam (Preparation included))

10

10

Kisa Sinavlar (Hazirlik Siiresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi /| Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dis1 Calisma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

Proje
(Projects)

Laboratuvar
(Laboratory Work)

10

50

Toplam is Yiikii (saat)
(Total Work Load (h))

125

Dersin AKTS Kredisi (Toplam is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))
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