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Dersin Amaci

(Course Objectives)

Ogrencilere zemin cesitlerini, ©zelliklerini, zeminlerin miihendislik davraniglarini ve laboratuar
deneyleri araciligiyla 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 igerigi

(Course Content)

Ug bilesenli bir malzeme olarak zemin, Dane dagilim 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. Gézenek suyu basinci ve
net gerilim. Zeminlerin mukavemet 6zellikleri. 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 Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1- Zemin mekanigi hakkinda temel bir bilgi birikimini kullanip, zemin mekaniginde karsilagilan
problemleri analitik, hesaplamali ve yakinsak matematiksel ydntemlerle tanimlayabilirler, [1a, 2a]

2 - Elek analizi, hidrometre deneyi, sikistirma deneyi gibi zemin mekanigi laboratuvar deneyleri
hakkinda islevsel bir bilgi birikimi insa ederler, [4a, 5b, 9b]

3- Laboratuvar ve saha deneyleri ile elde edilen verileri iligkilendirip dederlendirebilirler, [1a,5b,9b]

4- Zemin mekaniginin geoteknik muhendisligi alanindaki pratik uygulamalarini 6grenerek
gerceklestirebilirler, [2b, 4a]

5- Farkli zemin mekanigi projelerinde karsilasilan problemler ve ¢ézimleri tartigabilirler, [1b, 2a]

6- Rapor, sunum ve/veya Odevler araciliiyla teknik iletisim kurma ve bilgi paylasma yetenegini
geligtirirler. [6a, 7c]

[Not: Késeli parantez icindeki sayilar ilgili program c¢iktilarinin 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 problems, [1a, 2a]

2- Construct working knowledge on soil mechanics laboratory experiments, e,g, sieve analysis,
hydrometer tests, compaction tests, [4a, 5b, 9b]

3- Be able to relate and examine laboratory and field data obtained by laboratory and in-situ
experiments, [1a,5b,9b]

4- Implement the practical applications of soil mechanics concepts used in geotechnical designs of
engineering structures, [2b, 4a]

5- Discuss various case studies of geotechnical engineering designs and state-of-the-art in-situ
experiments, [1b, 2a]

6- Develop skills of conveying technical material through oral presentations and/or written
papers/reports. [6a, 7c]

[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-1l. 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. (Kutliphane araciligiyla internetten
erigilebilir).




HAFTALIK KONULAR / COURSE PLAN

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konular
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 dagihm 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 siniflandirimasi (USC sistemi). Zemin sikigtirma. 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 gegirgenlik. j‘k"?“m? deneyleri: Standart ve degigtirilmis Proctor
6 eneyleri.
Capillarity effects. Hydraulic conductivity. Compaction tests: standard and modified proctor tests.
Hidrolik gegirgenlik. Darcy yasasi. Ara sinav.
7
Hydraulic conductivity. Darcy’s equation. Midterm.
Laplace denklemi. Akis aglar.
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, 6dometre 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
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