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Dersin Amaci

(Course Objectives)

1- Mukavemetin temel kavram ve ilkelerini 6gretmek.

2- Dig yukler altindaki cisimlerde gerilme ve sekil degistirme hesaplari yapabilme becerisi
kazandirmak.

3- Mihendislik uygulamalari izerinde mukavemet bilgisini kullanma becerisini kazandirmak.

4- Cesitli yikleme altindaki yapi elemanlarinin tasarimi konusunda beceri sahibi olmak.

1-To provide the basic concepts and principles of strength of materials,

2-To give an ability to calculate stress and deformation of bodies under external loads,

3-To give an ability to apply the knowledge of strength of materials on engineering applications
4-To give an ability to design problems of structural elements subjected to different type of
loadings.

Dersin igerigi

(Course Content)

Tanimlar. Temel ilkeler. Siniflandirma. Gerilme ve sekil degistirme tansorleri. Blinye denklemleri.
Hooke Yasasi. Enerji. Yorulma. Kiriima teorileri. i¢ kuvvetler ve M, N, T diyagramlari. Basit
yiiklemeler. Eksenel kuvvet hali. Statikge belirli ve belirsiz sistemler. Isi etkiler. Ornekler. Kesme
Kuvveti: Pergin hesaplari. Burulma. Dairesel millerin burulmasi. Dairesel olmayan Kkesitlerin
burulmasi. Ince cidarli agik kesitlerin ve ince tiip kesitlerin burulmasi. Mambran analojisi. Diiziem
kesitlerin eylemsizlik momentleri. Basit edilme: Simetrik ve simetrik olmayan basit egilme. Bilesik
kesitlerin egilmesi.

Definitions. Fundamental principles. Classification. Stress and the strain tensors. Constitutive
equations. Hooke’s laws. Energy. Fatigue. Failure theories. Internal effects and M, N, T diagrams.
Simple loadings. Normal force. Statically determinate and indeterminate systems. Thermal
effects. Examples. Shear force. Computation of riveted joints. Torsion. Torsion of circular shafts.
Torsion of non-circular shafts. Torsion of thin-walled members of open cross section and thin
tabular members. Membrane Analogy. Moments of inertia of planer sections. Simple Bending:
Symmetric and asymmetric bending. Bending of combined sections.

Dersin Ogrenme Giktilar (DG)

Course Learning Outcomes
(CO)

Bu dersi basariyla tamamlayan égrenci,

1 -Matematik, fen ve mihendislik bilgilerini kullanabilir. [1a,2a]

2-Muhendislik uygulamalarinin evrensel ve toplumsal boyutlarda ¢evre ve glvenlik Uzerindeki
etkilerini hakkinda tartigabilir. [3a,11a]

3- ingsaat Miihendisligi uygulamalarinda karsilagilan karmasik problemlerin analizi ve ¢ézimii
icin gerekli olan modern teknikleri ve araglari segebilir ve kullanabilir. [1a, 1b, 3a, 4a].

4- Uygulamadaki bir sistemi giivenlik, ekonomi ve estetik gibi kisit ve kosullar altinda belirli
gereksinimleri karsilayacak sekilde secebilir ve tasarlayabilir. [4a,11a]

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

Students, who complete this course satisfactorily can:

1- Use knowledge of mathematics, science and engineering,. [1a,2a]

2- Discuss the impact of engineering solutions in a global, economic, environmental problems,
[ 3a,11a]

3- Select and use the techniques and modern engineering tools necessary for engineering
practice, [1a, 1b, 3a, 4a].

4- Select and design a system to meet desired needs within realistic constraints such as safety,
economy, and esthetics. [4a,11a]

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

Ders Kitabi
(Textbook)

Mustafa inan, Cisimlerin Mukavemeti, ITU Vakfi, 2017.
Mustafa Inan, Strength of Materials, ITU Vakfi, 2019.

'Yardimci Kaynaklar
(Other References)

Hibbeler, R. C., Mechanics of Materials, Prentice Hall, 2008, 10%" edition.

Esin inan, Cisimlerin Mukavemeti-Problem Kitabi, iTU, 1978.

Hilmi Demiray, Mukavemet, Caglayan Kitapevi, 1968

Henry W. Haslach, Jr. and Ron Armstrong, Deformable Bodies and Their Material Behavior,
Wiley 2004.

J.M. Gere, S.P. Timoshenko, Mechanics of Materials, Chapman and Hall,1991.




HAFTALIK KONULAR / COURSE PLAN

Hafta/Week

Ders Konulan/Topic

ODEV/ HOMEWORK

Gerilme: Sekil degistiren cisimlerde denge, gerilme.

Gerilme doénisiimleri: Dizlemde gerilme donusumleri. Genel
denklemler.

Stress: Equilibrium of a deformable body, stress.

Stress Transformation: Plane-stress transformation. General
equations

4 homework (each will have 10 problems) will be
given during the term.
Homework will be submitted at the date given in
the syllabus.

Asal gerilmeler. En blyik kayma gerilmesi. Mohr dairesi. Dizlem
gerilme hali. Ornekler.

Principle stresses, maximum shear stress. Mohr’s Circle - plane
stress. Problems.

Yariyilda her birinde 10 soru bulunan toplam 4
ddev verilecek.
Odevlerin teslim tarihi ilgili yariyilda hazirlanan
“ders bilgi formunda” belirtilecek.

Birim gekil degistirme: Deformasyon. Birim sekil degistirme.
Birim gekil degistirme doniiglimleri: Dizlem sekil degistirme.
Genel denklemler.

Strain: Deformation. Strain.

Strain Transformation: Plane strain. General equations.

Duzlem sekil degistirmede Mohr dairesi. En buyuk sekil
degistirmeler ve dogrultulari.

Malzemelerin mekanik 6zellikleri: Cekme ve basing. Gerilme-
sekil degistirme diyagramlari.

Mohr’s circle. Plane strain. Maximum shear stress.

Mechanical Properties of Materials: Tension and compression,
stress-strain diagrams.

Silinek ve gevrek malzemeler, Hooke yasasi. Poisson orani . Sekil
degistirme enerijisi. Kirilma teorileri.

Ductile and brittle materials, Hooke’s Law, strain energy, Poisson
ratio. Failure Theories.

Kesit kuvvetleri. M.N.T diyagramlari. (Burulma ve egilme momenti,
normal kuvvet ve kesme kuvveti diyagramlari.)

M.N.T diagrams. (Torsion and bending moment, axial load, shear
force diagrams.)

Normal Kuvvet: Saint Venant ilkesi. Elastik sekil degistirme analizi,
izostatic ve hiperstatik sistemler.

Axial Load: Saint Venant's Principle, elastic deformations.
Superposition. Statically determinated and indeterminated

systems.

Birinci arasinav

Is1 gerilmeleri. Elastik olmayan sekil degistirmeler. Artik Gerilmeler .
First Midterm

Thermal stresses. Inelastic deformations. Residual stresses.

Burulma: Burulma sekil degistirmesi. Gerilme analizi,
Gug aktarimi. Sekil degistirme. Statikce belirsiz sistemler.
Torsion: Torsional deformation. Torsion formula,

Power transmission. Angle of twist, Statically indeterminated
systems.

10

Dairesel olmayan miller. ince cidarl tiipler, kapali kesitler. Gerilme
yigiimalari. Elastik olmayan burulma. Artik gerilmeler.

Noncircular shafts. Thin walled tubes. Closed cross sections. Stress
concentrations. Inelastic torsion. Residual stresses.

11

Eylemsizlik momentleri.
Basit egilme: Dogru gubuklarin basit egilmesi. Egilme formdilii.
Moments of inertia.

Simple Bending: Bending deformations of strait members. Flexure
formula.




ikinci arasinav
12 Simetrik olmayan egilme. Bilesik kirisler
Second Midterm
Unsymmetric bending. Composite beams.
Betonarme kirigler. Egri gubuklar. Gerilme yigilmalari.
13 Reinforced composite beams. Curved beams. Stress
concentrations,
Elastik olmayan egilme. Artik gerilmeler. Ornekler.
14 Inelastic bending, Residual stresses. Review
DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
) Odevler (Homework) 4 %20
Yaryil lgi Ara sinavlar (Midterm Exams) 1 %10
Calismalari
Ara sinavlar (Midterm Exams) 1 %10
(Semester  |Kiigiik sinav(Quiz) 6 %30
Activities)
YARIYIL SONU SINAVI (FINAL EXAM) 1 %30
Toplam (Total) %100

DERSIN INSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI /
CONTRIBUTION of the COURSE on CIVIL ENGINEERING PROGRAM OUTCOMES

PROGRAM OUTCOMES/PROGRAM GIKTILARI
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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

4

56

Yariyil Sonu Sinavi (Hazirlik Siresi Dahil)
(Final Exam (Preparation included))

13

13

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

(Term Project)

Dénem Odevi / Projesi

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dis1 Galisma Siiresi
(Out class working time)

12

12




Odevler
(Homework)

20

Sunum
(Presentations)

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

24

Proje
(Projects)

Laboratuvar
(Laboratory Work)

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

125

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

Revizyon / Tarih Koordinator / Hazirlayan
(Revision / Date) (Coordinator / Prepared by)
2/10/2018 Esin inan

Onaylayan
(Approved by)
Esin Inan




