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Dersin Amaci

(Course Objectives)

1- Her tarli dis etki altindaki cisimlerin nasil davranacaklarini inceleyebilme konusunda temel
bilgiler ve yontemleri vermek

2- Muhendislik problemlerinde slrekli ortamlar mekaniginin temel ilkelerini 6gretmek
3-Hiperelastic, termoelastik malzemelerin, dedisik yapidaki akiskanlarin yapisini inceleyebilecek
temel matematik ve mekanik bilgisini vermek

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

1- to give an ability to analysis and understand the constitutive structure of engineering materials,
2- to teach the fundamental axioms of and knowledge of continuum mechanics on engineering
applications

3- to provide a mathematical and mechanical foundation for various type of materials such as
hyperelasticity, thermoelasticity, different type of fluids.

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

Dersin igerigi

(Course Content)

Sirekli Ortamlar Mekanigine giris.Tansor analizi. Sekil degistirme. Sekil degistirme dedismezleri.
Uygunluk kosullari. Motion: Maddesel tiirev, hiz ve ivme. Kiitle, momentum, momentumun
momenti. Energy. Surekli ortamlarin temel aksiyomlari. Objektivite ilkesi. Gerilme: Gerilme
hipotezi, gerilme tansoéri. Asal gerilmeler. Hareket denklemleri. Surekli Ortamlarin
Termodinamigi: Enerjinin korunumu ilkesi. Entropi kavrami. Termodinamik ve mekanik denge.
Blnye Teorisi: Aksiyomlar.Termomekanik malzemeler. Hiperelastik cisimler. Elastik cisimler.
izotrop elastik cisimler. Anizotrop elastik cisimler. Stokes akigkani. Thermoelasticity.
izotropicTermoelastisite.

Introduction to continuum mechanics. Tansor Analysis. Strain. Strain invariants. Compatibility.
Motion: Material derivative, velocity, accelation. Mass, momentum, moment of momentum,
energy. Fudamental axioms of mechanics. Objectivity. Stress: Stress hypothesis, stress tensor.
Principle Stresses. Equations of motion. Thermodynamics of Continuous Media: Principle of
concervation of energy. Entropy, Thermodynamic and mechanical equilibrium. Constituve
Equations: Axioms, thermodynamical materials, hyperelastic, elastic materials, isotropic elastic
materials, anisotropic elastic materilal. Stokesian Fluids. Thermoelastic solids. Isotropic
thermoelastic materials.

Dersin Ogrenme Giktilar

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler

1-Gincel bilimsel kaynaklari inceleyebilirler. [1a,1b,2a,2b]

2-I¢ kuvvetler, sekil degistirme analizi, gerilme ve denge gibi siirekli ortamlar mekaniginin temel
kavramlarini agiklayabilir ve kullanabilirler. [1a,1b,2a,2b]

3- Her turli malzemenin blnye denklemlerini inceleyebilirler. [1a,1b,2a,2b,4a,4b]

4-Basit yapilarindaki deformasyon analizi, i¢ kuvvetler ve kirilma tahminleri i¢in analitik teknikleri
kullanabilirler. [1a,1b,2a,2b,4a,4b]

5-Gergekgi kisitlar altinda bir yapinin veya herhangi bir pargasinin tasariminda srekli ortamlar
mekaniginin temel ilkelerini kullanabilirler. [1a,1b,2a,2b,4a,4b]

Not: Kdseli parantez igindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Students, who pass the course satisfactorily can:

1. Examine current scientific literature. [1a,1b,2a,2b]

2. Explain and use the basic concepts of continuum mechanics of solids, including strain, internal
force, stress and equilibrium in solids. [1a,1b,2a,2b]

3. Examine the constitutive structure of different materials [1a,1b,2a,2b,4a,4b]

4. Use analytical techniques to predict deformation, internal force and failure of simple solids and
structural components. [1a,1b,2a,2b,4a,4b]

5. Use principles of continuum mechanics to design a structure or component to achieve desired
performance under realistic constraints. [1a,1b,2a,2b,4a,4b]

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

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Muhendislik
(52 Engineering)




Ders Kitabi Siirekli Ortamlar Mekanigi, E.S.Suhubi, iTU yayinlari, 1990
(Textbook)
Mechaniss of Continua,A. Cemal Eringen, Krieger Pub Co; 1980
'Yardimci Kaynaklar Continuum Mechanics for engineers, G.Thomas Mase George E. Mase, Lib. Of Congress Pub.,
(Other References) 1999
HAFTALIK KONULAR / COURSE PLAN
Hafta Teorik Ders Konulari ODEV/ HOMEWORK
Sirekli Ortamlar Mekanigine giris. Tansor Analizi
1 . . . .
Introduction to continuum mechanics. Tansor Analysis.
2 Sekil degistirme. Sekil degistirme degismezleri. Uygunluk kosullari.
Strain. Strain invariants. Compatibility.
Hareket: Maddesel tirev, hiz ve ivme. Kiitle, momentum, 1.0dev/1st Homework
3 momentumun momenti.
Motion: Material derivative, velocity, accelation. Mass, momentum,
moment of momentum.
Enerji
4 erji
Energy.
5 Sirekli ortamlarin temel aksiyomlari. Objektivite ilkesi.
Fudamental axioms of mechanics. Objectivity.
Gerilme: Gerilme hipotezi, gerilme tanséri. Asal gerilmeler. 2.0dev/2" Homework
6 . . e
Stress: Stress hypothesis, stress tensor. Principle Stresses.
7 Hareket denklemleri. Siirekli Ortamlarin Termodinamigi.
Equations of motion. Thermodynamics of Continuous Media
8 Biinye Teorisi. Aksiyomlar.
Constituve Equations: Axioms.
9 Enerjinin korunumu ilkesi. Entropi kavrami. 3.0dev /3 Homework
Principle of concervation of energy. Entropy.
10 Termodinamik ve mekanik denge.
Thermodynamic and mechanical equilibrium.
Termomekanik malzemeler. Hiperelastik cisimler.
11 ) . ) .
Thermodynamical materials, hyperelastic materials.
Elastik cisimler. izotrop elastik cisimler.
12 . . . . .
Elastic materials. Isotropic elastic materials.
13 Anizotrop elastik cisimler . Stokes akigkani. 4.0Odev /4™ Homework
Anisotropic elastic materilal. Stokesian Fluids.
14 Thermoelastisite. izotropik Termoelastisite.
Thermoelastic solids. Isotropic thermoelastic materials.
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Yariyil Igi Odevler (Homework) 4 %10
Calismalari T inaviar (Midterm Exams) 2 %40
(Semester
Activities) Yoklama (Attendance) 42 %5
YARIYIL SONU SINAVI (FINAL EXAM) 1 %45
Toplam (Total) %100




DERSIN INSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (GIKTILARINA) 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)

Sire (Saat)
(Time (h))

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

Ders Siresi
(Lectures)

14 4

56

Yariyil Sonu Sinavi (Hazirlk Suresi Dahil)
(Final Exam (Preparation included))

13

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

Dénem Odevi / Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif DigI Calisma Suresi
(Out class working time)

12 1

12

Odevler
(Homework)

20

Sunum
(Presentations)

Arasinavlar (Hazirlik Suresi 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))
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(Revision / Date)
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Koordinator / Hazirlayan
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Onaylayan
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