ECVL301 - Foundation Engineering / Foundation Engineering

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Foundation Engineering / Foundation Engineering

Ders Kodu / Course Code

ECVL301

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
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 / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Zemin etiidu yapmak, zemin 6zelliklerini degerlendirmek, temellerin tasarnimi ile ilgili bilgi
ve becerileri kazandirmak, boylece 6grencilerin temel bir tasarim yapabilmelerini
saglamak.

To conduct the soil investigation, to evaluate the soil properties, to provide knowledge
and skills related to the design of building bases, so that students can make a basic
design.

igerigi / Content

Zemin etudui, temellerin tanitimi, ylizeysel temellerin tasarimi, derin temellerin
siniflandiriimasi ve tasarimi, temel bilgiler.

Ground survey, introduction of bases, design of superficial bases, classification and
design of deep bases, basics.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

-Erciyes University foundation engineering lecture notes
-https://civilseek.com/shallow-foundation-its-types-design/

- Hacettepe University, Prof. Dr. Resat Ulusay, Geological Engineering Deparment
Engineering geology lecture notes
https://www.hubbell.com/chancefoundationsolutions/en/resources/videos/deep-
foundations
https://www.sanalsantiye.com/zeminlerin-genel-mekanik-parametreleri/

Das, 2017 Principles of Foundation Engineering

Civil Engineers Chambre, istanbul, Geotechnical Course notes, November 2017
Dog. Dr. M. Kubilay Kelesoglu, Yilizeysel ve derin temellerin analizi ve tasarimi, lecture
notes

-Erciyes University foundation engineering lecture notes
-https://civilseek.com/shallow-foundation-its-types-design/

- Hacettepe University, Prof. Dr. Resat Ulusay, Geological Engineering Deparment
Engineering geology lecture notes
https://www.hubbell.com/chancefoundationsolutions/en/resources/videos/deep-
foundations
https://www.sanalsantiye.com/zeminlerin-genel-mekanik-parametreleri/

Das, 2017 Principles of Foundation Engineering

Civil Engineers Chambre, istanbul, Geotechnical Course notes, November 2017
Dog. Dr. M. Kubilay Kelesoglu, Yilizeysel ve derin temellerin analizi ve tasarimi, lecture
notes




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Giinseli Erdem

OGRENME GIKTILARI / LEARNING OUTCOMES

ilgili disiplinle ilgili matematik, fen ve miihendislik konularinda yeterli bilgi; Bu alanlarda karmasik
muihendislik problemlerinde teorik ve uygulamali bilgileri kullanma becerisi.

Adequate knowledge in mathematics, science and engineering subjects pertaining to the relevant
discipline; ability to use theoretical and applied knowledge in these areas incomplex engineering
problems.

Karmasik miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi; Bu amagla uygun
analiz ve modelleme yéntemlerini segme ve uygulama becerisi

Ability to identify, formulate, and solve complex engineering problems; ability to select and apply
proper analysis and modeling methods for this purpose

Ogrenciler, geoteknik miithendislik yapilari icin temel prensipler hakkinda bilgi sahibi olacaklardir.

Students shall gain knowledge on basic principles for geotechnical engineering structures

Ogrenciler, geoteknik miihendisligi yapilarinin ve sevlerinin stabilitesini belirleme ve degerlendirme
konusunda bilgi sahibi olacaklardir.

Students shall gain knowledge of determining and evaluating the stability of geotechnical engineering
structures and slopes.

Ogrenciler santiyelerde karsilasilan jeoteknik sorunlar analiz etme ve ¢dzme konusunda bilgi sahibi
olur.

Students shall gain knowledge of analysing and solving geotechnical problems encountered in
construction sites.

HAFTALIK DERS iGCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods

On Hazirlik / Preliminary

Techniques

Temel Insaatina Girig

Sig Temel igin Tasarnm Kriterleri

Tasima kapasitesi nedir

Topragin Guvenli Tasima Kapasitesi Nasil Hesaplanir

Derin temel nedir

Temel tasariminda karsilanmasi gereken jeoteknik gereksinimler
Temel Tasarim Yapmak igin Cevaplanmasi Gereken Sorular
Toprak aragtirmalari

1 Toprak inceleme adimlari

Saha Testleri ve Kullanim Alanlari icin Bilgiler

Introduction to Foundation Construction

Design Criteria for Shallow Foundation

What is bearing capacity

How to Calculate Safe Bearing Capacity of Soil

What is deep foundation

Geotechnical requirements to be met in foundation design
Questions to be answered in order to make the Basic Design
Soil investigations

Soil investigations steps

Information for Field Tests and Usage Areas

Teorik Dersler / Theoretical Uygulama Lab ?g{‘:;;{g:{ﬁg:gpﬂnz Methods On Hazirlik / Preliminary

Technigues

Zemin arastirmalarini kim yaratur
Zemin Kosullarinin Tanimi

Zemin arastirmalarinin amaclar
Zemin arastirmalariyla ne bilecegiz
Zemin Etidinun Temel Amaglari
CALISMA KATEGORILERI
Zemin inceleme yéntemleri
Derinlemesine Arastirma
Arastirma (Gozlem) gukuru
Sondajlar

Geoteknik Sondajin Amaci

2 Sondaj Islerinin Planlanmasi
Sondaj Kuyularinin Derinligi

Who conducts soil investigations
Definition of Soil Conditions
Purposes of Soil investigations

What will we know through the soil investigations
Basic Objectives of Soil Investigation
CATEGORIES OF STUDIES

Soil investigation methods

In-Depth Examination

Examination (Observation) pit
Drillings

Purpose of Geotechnical Drilling
Planning of Drilling Works

Depth of Drilling Wells
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Sondaj kuyular arasindaki mesafeler
Sondaj Islerinin Planlanmasi

Yeralti Suyu Seviyesi Olglimleri
Sondaj Numaralari

Sondaj Konumlari

Sondaj Derinlikleri

Ornekleme Siireci

Numune Numarasi ve Test Miktar
Sivilagsma potansiyelinin incelenmesi
Rahatsizlik Etkisi

Laboratuvar ¢alismalarn

Kesme Dayanimi Testleri

Oturma Testleri

Distances between drilling wells
Planning of Drilling Works
Groundwater Level Measurements
Drilling Numbers

Drilling Locations

Drilling Depths

Sampling Process

Sample Number and Testing Quantity
Examination of liquefaction potential
Disturbance Effect

Laboratory Studies

Shear Strength Tests

Settlement Tests

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Saha testleri
Standart Penetrasyon Testi (SPT)
Koni Penetrometre Testi (CPT)

Field Tests
Standard Penetration Test (SPT)
Cone Penetrometer Test (CPT)
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Pressiyometre Testi

Sig temel

Radye Temel

TABAN STRES DAGILIMI

Temel Tagima Kapasitesi

Tasima Kapasitesi Analitik yaklagimlar
Genel ¢okme mekanizmasi

Yerel gokme mekanizmasi

Zimbalama tipi cokme mekanizmasi

Pressiometer Test

Shallow Foundation

Raft Foundation

BASE STRESS DISTRIBUTION
Foundation Bearing Capacity

Bearing Capacity Analytical approaches
General collapsing mechanism

Local collapsing mechanism

Punching type collapsing mechanism

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Kohezyon

i¢ Surtiinme Agisi [Kayma Direnci Agisi]
Drenajsiz Kesme Dayanimi

Bazi birimler i¢in yenilme kriterleri

Tasima kapasitesi

Tasima Gucu Teorisi

Terzaghi ve Meyerhof Tasima Glcu Formala
Guvenlik faktori

Sayisal érnekler

Cohesion

Internal Friction Angle [Shear Resistance Angle]
Undrained Shear Strength

Failure criterations for some units

Bearing Capacity

Bearing Power Theory

Terzaghi and Meyerhof Bearing Power Formula
Factor of Safety

Numerical Examples

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Tum haftalara genel bir bakis,
Sayisal 6rnek ¢ozimi

An overview of all weeks,
Numerical example solution
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Ara sinav cevaplari
9 Su Tablasi igin Tasima Kapasitesi Denklemlerinin Degistiriimesi
Sayisal 6rnekler
Midterm answers
Modification of Bearing Capacity Equationslfor Water Table
Numerical examples
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Su Tablasi varliginda Tagima Kapasitesi Denklemlerinin
Degistiriimesine Ornekler
Derin Temeller
10 Sondaj ekipmani
Kazik turleri
Examples for Modification of Bearing Capacity Equations for Water
Table
Deep Foundations
Drilling Equipment
Pile types
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁgll(rlneri/(')rgtsgi\éz Methods On Hazirlik / Preliminary
Technigues
11 Resmi yilbas! tatili
Official christmas holiday
. . Ogretim Yoéntem ve x "
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
KAZIK TASIMA KAPASITESININ BELIRLENMESI
Derin Temeller
Yiik aktarim mekanizmasi
U¢ Kazik tasima kapasitesi
12 Ug Mukavemet (Birkag farkli yontem)

Cevresel Sirtinme (Birkac farkll ydontem)

DETERMINATION OF PILE CARRYING CAPACITY
Deep Foundations

Load transfer mechanism

End Pile bearing capacity

End Strength (Several methods)

Environmental Friction (Several methods)
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Teorik Dersler / Theoretical Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Odevler / Cevaplar o _ _
13 KAZIK TASIMA KAPASITESININ BELIRLENMESI
KAZIK TASIMA KAPASITESI SAYISAL ORNEGI

Assignments/Answers
DETERMINATION OF PILE CARRYING CAPACITY
PILE CARRYING CAPACITY NUMERICAL EXAMPLE

Teorik Dersler / Theoretical Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

GEVRESEL SURTUNME SAYISAL ORNEGI

Cevresel Sirtinme

Kaya ortaminda yapilan kaziklar hakkinda bazi bilgiler
14 Kaya kalitesinin RQD-TCR-SCR-JF parametreleri
RQD-TCR-SCR-JF parametre hesaplamalarina érnekler

ENVIRONMENTAL FRICTION NUMERICAL EXAMPLE
Envirnnmental Friction

Some info about piles made in rock environment
RQD-TCR-SCR-JF parameters of rock quality

Examples for RQD-TCR-SCR-JF parameter calculations

DEGERLENDIRME / EVALUATION

Katki Yizdesi/

Yanyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nifx)ér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / 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 Y{izdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basari 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
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Bireysel Calisma / Self Study 14 2.00 28.00
Ev Odevi / Homework 1 2.00 2.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Okuma / Reading 14 2.00 28.00
Problem C6zim / Problem Solving 6 2.00 12.00
Toplam / Total: 39 50.00 112.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 112.00/25.00 = 4.48 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 112.00 / 25.00 = 4.48 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / Program Outcomes

1.1.2

113

1141115 (116|117 | 118 [ 1.1.9 |1.1.10(1.1.11

1.1gili disiplinle ilgili matematik,
fen ve mihendislik konularinda
yeterli bilgi; Bu alanlarda
karmasik muhendislik
problemlerinde teorik ve
uygulamali bilgileri kullanma
becerisi. / Adequate knowledge
in mathematics, science and
engineering subjects pertaining
to the relevant discipline; ability
to use theoretical and applied
knowledge in these areas
incomplex engineering
problems.
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2.Karmasik mihendislik
problemlerini belirleme, formdile
etme ve ¢dzme becerisi; Bu
amagla uygun analiz ve
modelleme yéntemlerini segme
ve uygulama becerisi / Ability
to identify, formulate, and solve
complex engineering problems;
ability to select and apply
proper analysis and modeling
methods for this purpose

3.Ogrenciler, geoteknik
muhendislik yapilari i¢in temel
prensipler hakkinda bilgi sahibi
olacaklardir. / Students shall
gain knowledge on basic
principles for geotechnical
engineering structures

4.0grenciler, geoteknik
muhendisligi yapilarinin ve
sevlerinin stabilitesini belirleme
ve degerlendirme konusunda
bilgi sahibi olacaklardir. /
Students shall gain knowledge
of determining and evaluating
the stability of geotechnical
engineering structures and
slopes.

5.0grenciler santiyelerde
karsilagilan jeoteknik sorunlari
analiz etme ve ¢6zme
konusunda bilgi sahibi olur. /
Students shall gain knowledge
of analysing and solving
geotechnical problems
encountered in construction
sites.

Katki Dlzeyi / Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiksek / Very high
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