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COURSE CATALOGUE
Course Name STRENGTH OF MATERIALS Il
Cod S Local ECTS Course Implementation, Hours/Week
ode emester Credits Credits Theoretical Tutorial Laboratory
CEN321 4 4 6 4 0 0
Department/Program Civil Eng./ Civil Eng.
Course Type Elective Course Language English
Course Prerequisites None
Basic Engineering Engineering .
ggzgﬁtc(;tegory by Sciences Science Design General Education
7 70% 30%

Course Description

This course includes the topics of the elastic curve, axial force and bending, axial force and
torsion, shear force and torsion, bending and torsion, shear force and bending, yield criteria, and
buckling analysis of columns.

Course Objectives

The aim of this course is to develop the basic engineering knowledge given in the Strength of
Materials I course and to gain the ability to analyze more complex structures.

Course Learning
Outcomes

The students who take the course will be able to
. define the states of combined load cases and to calculate the stresses
1. design based on the yield criteria
I1. compute the displacement with the aid of the elastic curve and energy methods

V. solve statically indeterminate structures with the aid of the elastic curve and
energy methods.
V. determine the buckling loads in columns subjected to compression.
Textbook Ferdinand P. Beer, E. Russell Johnston, Jr., John T. Dewolf ‘“ Mechanics of Materials’’,

Fourth Edition, The McGraw-Hill Companies, 2006.

Other References

INAN, M “ Cisimlerin Mukavemeti ” ITU Foundation, Istanbul, 2001.

Prof. Dr. Turgut KOCATURK- Mukavemet-I1

BAKIOGLU, M. “ Cisimlerin Mukavemeti I Beta Yay.,Istanbul, 2007.

OMURTAG, M. H., ‘Cisimlerin Mukavemeti II” Birsen Yaymevi

Ugur Ersoy and S.Tanvir Wasti, ‘Introductory Mechanics of Deformable Bodies’, METU.

Homework & Projects

Problem solving on each topic

Laboratory Work
Computer Use
Other Activities Problem solving applications during course
Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2 10%
Homework 2 10%
Assessment Criteria Projects
Term Paper/Project
Laboratory Work
Other Activities
Final Exam 1 50%
Course Plan
Weeks Topics Course Qutcomes
1 Mechanical behavior of solids |
2 Stress — strain curves |
3 Stress — strain relationships: generalized Hooke's law |
4 Stress and strain transformation |
5 Combined loading: bending moment and axial force |




6 Combined loading: bending moment and axial force Hi-1v
7 Yield criteria 1
8 Midterm Exam
9 Yield criteria 1
10 Combined loading: bending moment and shear force I-11
11 Energy Methods 11
12 Energy Methods 11
13 Combined loading: axial force and torsion I-11
14 Buckling of columns, Combined loading: bending moment and torsion I-11-V
15 Final Exam
16 Final Exam
Relationship between the Course and Program
Contributing Items
Program Outcomes
an ability to identify, formulate, and solve complex engineering problems by X
1 applying principles of engineering, science, and mathematics
an ability to apply engineering design to produce solutions that meet specified needs X
2 | with consideration of public health, safety, and welfare, as well as global, cultural,
social, environmental, and economic factors
3 | an ability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in engineering
4 | situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts
an ability to function effectively on a team whose members together provide
5 | leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives
an ability to develop and conduct appropriate experimentation, analyze, and interpret
6 | data, and use engineering judgment to draw conclusions
an ability to acquire and apply new knowledge as needed, using appropriate learning X
7 | strategies
Lecturer Dr. Ogr. Uyesi Hasan Emre OKTAY
Date 17.05.2024
ISTANBUL GELISIM UNIVERSITESI
DERS KATALOGU
Dersin Ad1 Mukavemet I1
Ders Dagilimi, Saat/Hafta
Kodu Yariyih Kredisi Q K('jl'_S_
redisi Teorik Uygulama Laboratuvar
INS204 4 4 6 4 0 0
Bolim/Program Insaat Miihendisligi/insaat Miihendisligi
Dersin Tiirii Se¢meli Dersin Dili Tiirkge

Dersin Onkosullar Yok




Dersin Icerige Gore
Kategorisi %

Temel Miihendislik

Temel Bilim Miihendislik Tasarimi

Insan ve Toplum Bilim

%70 %30

Dersin Igerigi

Elastik egri, normal kuvvet egilme, normal kuvvet burulma, kesme kuvveti ve burulma, egilme
ve burulma, kesmeli egilme, kirllma varsayimlart ve kolonlarin burkulma analizi konularini
icermektedir.

Dersin Amaci

"Mukavemet 1" dersinde verilen temel miihendislik bilgilerini gelistirmek ve daha karmasik
tasarimlar1 ¢oziimleme yeteneginin kazandirilmasi amaglanmaktadir.

Dersin Ogrenme
Ciktilart

Bu dersi alan 6grenciler;

l. Bilesik mukavemet hallerini tanimlayabilme ve gerilme hesab1 yapabilir.
1. Kirilma varsayimlarina gére boyutlandirma yapabilir.
1. Elastik egri ve enerji yontemleri ile yer degistirme hesabin1 yapabilir.

V. Elastik egri ve enerji yontemleri ile hiperstatik sistemleri ¢ozebilir.
V. Basing kuvveti altindaki ¢ubuklarda burkulma yiiklerini hesaplayabilir.
Ders Kitab1 Beer, Johnson, Dewolf, Mazurek; Cisimlerin Mukavemeti; 6. Basimdan ¢eviri; Literatiir
yaymcilik
Diger Kaynaklar INAN, M “ Cisimlerin Mukavemeti ” ITU Foundation, Istanbul, 2001.

Prof. Dr. Turgut KOCATURK- Mukavemet-I1
BAKIOGLU, M. “ Cisimlerin Mukavemeti II* Beta Yay.,Istanbul, 2007.
OMURTAG, M. H., ‘Cisimlerin Mukavemeti II” Birsen Yaymevi

Odevler ve Projeler

Konuyla ilgili problem ¢6ziimleri

Laboratuvar
Uygulamalari

Bilgisayar Kullanimi

Diger Uygulamalar

Derste konuya iligkin problem ¢dziim uygulamalari

Basar1 Degerlendirme
Sistemi

Faaliyetler Sayisi Degerlendirmedeki Katkisi, %
Y1l i¢i Smavlar 1 %30

Kisa Smavlar 2 %10

Odevler 2 %10

Projeler

Donem Odevi/Projesi

Laboratuvar Uygulamasi

Diger Uygulamalar

Final Sinav1 1 %50
Ders Plam
Hafta Konular Dersin Ciktilari
1 Katilarin mekanik davranisi |
2 Gerilme — birim sekil degistirme egrileri |
3 Biinye denklemleri: genellestirilmis Hooke yasasi |
4 Gerilme ve birim sekil degistirme doniisiimleri |




(6, ]

Bilesik gerilmeler: normal kuvvet ve egilme

6 Bilesik gerilmeler: normal kuvvet ve egilme Hi-1v
7 Akma ve kirilma kriterleri I
Ara Sinav
9 Akma ve kirilma kriterleri 1
10 Bilesik gerilmeler: kesmeli egilme I-11
11 Enerji yontemleri 11
12 Enerji yontemleri 11
13 Bilesik gerilmeler: normal kuvvet ve burulma I-11
14 Kolonlari Burkulmasi, Bilesik gerilmeler: normal kuvvet ve egilme I-11-V
15 Final Sinavi
16 Final Sinavi

Dersin Programla fliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar)

Katkida bulunan ¢iktilar

1 Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik miihendislik X
problemlerini tanimlama, formiile etme ve ¢6zme becerisi
Halk sagligi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal, ¢evresel ve X
2 ekonomik faktorleri dikkate alarak belirli ihtiyaglar1 karsilayan ¢oziimler tiretmek
icin mithendislik tasarimini uygulama becerisi
3 | Cesitli izleyicilerle etkili iletisim kurma becerisi
Miihendislik durumlarinda etik ve profesyonel sorumluluklar: tanima ve miithendislik
4 | ¢oziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal baglamlardaki etkisini
dikkate almasi gereken bilgiye dayali kararlar verme becerisi
Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayici bir ortam yarattig1,
5 | hedefler belirledigi, gérevleri planladig1 ve hedefleri karsiladig1 bir ekipte etkin bir
sekilde ¢alisabilme becerisi
6 Uygun deneyler gelistirme ve yiiriitme, verileri analiz etme ve yorumlama ve
sonuglara varmak i¢in miithendislik yargisini kullanma becerisi
7 Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve uygulama X
becerisi
Dersi Veren Ogretim Uyesi Dr. Ogr. Uyesi Hasan Emre OKTAY
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