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Dersin Amaci

(Course Objectives)

1-Bilesik mukavemet problemlerinde temel kavram ve ilkelerini 6gretmek.

2-Dis yuklerin etkisi alindaki yapi elemanlarinin davraniglarini anlayabilme becerisi kazandirmak.
3-Bunlan gesitli yikleme altindaki yapi elemanlarina uygulama ve tasariminda kullanabilme
becerisi kazandirmak.

1-To provide the basic concepts and principles of combined strength of materials problems.

2-To give an ability to understand the behaviors of structural bodies under external loads.

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

Dersin igerigi

(Course Content)

Bilesik mukavemet halleri. Kesmeli egilme. Kayma merkezi. Elastik egri: Diferansiyel denklem,
baslangic degerleri, Mohr yontemleri. Kesme kuvvetinin elastik edriye etkisi. Eksantrik normal
kuvvet. Cekirdek. Cekmeye karsi dayaniksiz malzemeler. Egilmeli burulma. Enerji Yontemleri.
Virtlel is teoremi. Betti ve Castigliano teoremleri. Minimum enerji ilkeleri. Elastik stabilite. Euler
halleri. Yaklagik yontemler.

Combined loadings. Transverse Bending. Center of shear. Elastic curve: Differential equations,
Initial values and Mohr’s Methods. Effect of shear on the elastic curve. Normal force with bending.
Core. Materials which has no resistance to tension. Bending with torsion. Energy Methods.
Theorem of virtual work. Theorems of Betti and Castigliano. Minimum energy principles. Elastic
stability. Euler cases. Approximate methods.

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

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

2- Miuhendislik uygulamalarinin evrensel ve toplumsal boyutlarda ¢evre ve guvenlik Uzerindeki
etkileri ve gagin muhendislik alanina yansiyan sorunlari hakkinda tartisabilirer. [1a, 3a, 11a]

3- ingaat Miihendisligi uygulamalarinda karsilasilan karmasik problemlerin analizi ve ¢dziimii
igin gerekli olan modern teknikleri ve araclari segebilir ve kullanabilir. [1a,4a].

4- Karmasik bir sistemi glivenlik, ekonomi, ve estetik gibi kisit ve kosullar altinda belirli
gereksinimleri karsilayacak sekilde tasarlayabilir ve bu amagla tasarim yontemlerini kullanabilir.
[3a,11a]

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

Students, who pass the course satisfactorily can:

1-Relate knowledge of mathematics, science and engineering to engineering problems, [1a,2a]
2-Discuss about the impact of engineering solutions in economic, environmental problems, [1a,
3a, 11a]

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

4-Design a system to meet desired needs within realistic constraints such as safety, economy,
and esthetics and use design methods for this purpose. [3a,11a]

[Note: Numbers in brackets are indicating the related program outcomes]
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HAFTALIK KONULAR / COURSE PLAN

Hafta/Week Ders Konulari/Topic ODEV/ HOMEWORK
5 homework (each will have 10 problems) will be
1 Kesmeli Egilme: Kiriglerde kayma gerilmesi dagihmi. given during the term.
Transverse Shear: Shear stress in beams. Homework will be submitted at the date given in
the syllabus.
ince cidar_l'l elemanlarda kayma akisi. Agik kesitlerde kayma Yariyilda her birinde 10 soru bulunan toplam 5
merkezi. Ornekler. ddev verilecek.
2 Shear flow in thin walled members. Shear center for open cross- Adevlerin teslim tarihi ilili Ida hazirl
sections. Examples. evlerin tes |_m. arihi ilgili yar|¥| .a azirlanan
“ders bilgi formunda” belirtilecek.
Kiriglerde ve Millerde elastic egri: Elastik egri. Integrasyon Yontemi.
3 Sireksiz fonksiyonlar.
Deflection of Beams and Shafts: The elastic curve, Method of
integration. Discontinuous functions.
4 Baslangi¢ deg@erleri ydntemi. Siiperpozisyon yontemi.
Method of initial values. Method of Superposition.
5 Statikce belirsiz kirisler ve miller. Ornekler.
Statically indeterminated beams and shafts. Examples.
5 Mohr Yéntemi (Moment-alan metodu). Ornekler.
Mohr’'s method (Moment-Area method). Examples.
Birinci arasinav.
7
First Midterm Exam
g Bilegik yiklemeler: Normal kuvvet ve egilme. Cekirdek. Ornekler.
Combine loadings: Axial load and bending. Kernel. Examples.
Kiris ve Millerin Boyutlandiriimasi: Kirig tasarimi, Prizmatik kiriglerin
9 boyutlandiriimasi. Mil tasarimi (Egilme ve burulma).
Design of Beam and Shafts: Beam design. Prismatic beam design.
Shaft design (Bending and torsion).
Enerji Yontemleri: Dis ig, sekil degistirme enerijisi. Degisik
10 yuklemeler. Enerjinin korunumu.
Energy Methods: External work, strain energy. Different loadings.
Conservation of energy
11 Virttel is ilkesi. Kafesler, kirigler.
Principle of Virtual work. Trusses. beams.
Castigliano teoremi. Ornekler.
12 N
Castigliano’s Theorem. Examples.
13 ikinci ara sinav
Second Midterm Exam
" Elastik Stabiliteye Girig, Euler halleri.
Introduction to Elastic Stability. Euler cases.
DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Yanyligi  |Odevier (Homework) 5 %10
Cahsmalan  [5qtive ps 8 %10
(Semester Ara sinavlar (Midterm Exams) 1 %20
Activities)  [Ara sinavlar (Midterm Exams) 1 %20
YARIYIL SONU SINAVI (FINAL EXAM) 1 %40
Toplam (Total) %100




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

PROGRAM OUTCOMES/PROGRAM GCIKTILARI
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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

56

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

13

13

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

Doénem Odevi / Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dig1 Galigma Siiresi
(Out class working time)

12

12

Odevler
(Homework)

20

Sunum
(Presentations)

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

12

24

Proje
(Projects)

Laboratuvar
(Laboratory Work)

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

125
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