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Dersin Ad1 Course Name
Yapi Statiginde Ozel Konular Special Topics in Theory of Structures
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
INS 440 7-8 2.5 4 2 1 0
INS 440E
Boliim Ingaat Miihendisligi
(Department) Civil Engineering
Dersin Tiirii Sec¢meli Dersin Dili Tiirkce-Ingilizce
(Course Type) ( Elective) (Course Language) | Turkish-English
Dersin Onkosullar1 INS 312/
(Course Prerequisites) INS 312E
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, %0 (Basic Miihendislik (Engineering Design) (General Education)
(Course Category Sciences) (Engineering Science)
by Content, %)
100%

Dersin Igerigi Il. mertebe teorisine gore hesap, burkulma yiiklerinin bulunmasi. Matris deplasman

yontemine giris. Yap1 sistemlerinin ve yiiklerinin ideallestirilmesi. Dinamik dis etkilere gore
hesap. Uzay cerceve sistemlerin yatay yiikler etkisinde hesabi i¢in yaklasik yontemler.
Diizlemine dik yiikler etkisindeki diizlem sistemlerin hesabi.

Analysis with second-order theory. Determination of buckling loads. Introduction to Matrix
Displacement Method. Idealization of structural systems. Dynamic analysis methods
Approximate methods for analysis of three dimensional frames under lateral loads.
Behaviour of plane systems underloads that are perpendicular to their own plane (grid
systems)

(Course Description)

Yapi sistemlerinin hesabinda 1. Mertebe teorisinin kullanilmasi
Yapi sistemlerinin hesabinda Matris Y ontemlerinin kullanilmasi
Yapi sistemlerinin dinamik dis etkilere gore hesabi

Uzay cerceve sistemlerin yatay yiikler etkisinde yaklasik hesabi

Dersin Amaci

Analysis of structures using Second-order theory

Analysis of structures using Matrix Displacement Method

Analysis of structures under dynamic loads

Approximate methods for analysis of three dimensional frames under lateral loads

(Course Objectives)
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Dersin Ogrenme Dersi basari ile gegen bir 6grenci:
Ciktilan

(Course Learning Outcomes) | 1 || Mertebe teorisine gdre yapisal sistem analizini yapabilirler.

2. Matris deplasman yontemini yapisal sistem analizinde kullanabilirler.

3. Yap1 sistemlerinin hesabinda ideallestirilmeler ve hesap modelleri olusturabilirler.
4. Dinamik dis etkilere géer analiz yapabilirler.

5. Uzay gergeve sistemlerin yatay yiikler altindaki davraniginin inceleyebilirler.

Students, who pass the course satisfactorily can:

1. Analyze structural systems considering second order effects.

2. Analyze structural systems using matrix displacement methods.
3. ldealize structural systems and create mathemeatical models.

3. Perform dynamic analysis of structures.

5. Analyze three dimensional frames under lateral loads




Ders Kitabi
(Textbook)

Ghali A., Neville A.M., Structural Analysis: A Unified Classical and Matrix Approach, Chapman

and Hall, New York, 1989.

McGuire W., Gallagher R.H., Ziemian, R.D. Matrix Structural Analysis, John Wiley and Sons, New

York, 2000.

Armenakas A.E., Classical Structural Analysis, A Modern Approach, Mc.Graw-Hill, New York,

1988.

Norris, C. H., Wilbur, J. B., Utku, S., Elementary Structural Analysis, Mc.Graw Hill, New York,

1991.

Hsieh, Y., Elementary Theory of Structures, Prentice Hall, Englewood Cliffs, 1988.

Diger Kaynaklar

(Other References)

Odevler ve Projeler

(Homework & Projects

Laboratuar

Uygulamalari Ders kapsaminda laboratuvar kullanilmamaktadir.

(Laboratory Work) Laboratory is not utilized during the courses.

Bilgisayar Kullanim Matris deplasman yonteminin programlanmasinda MATLAB programindan

(Computer Use)

faydalamlacaktir.

MATLAB codes will be developed for programming matrix displacement method.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmede Katkisi, %
(Effects on Grading, %)

Yil i¢i Smavlan
(Midterm Exams)

30%

Kisa Sinavlar
(Quizzes)

Odevler
(Homeworks)

10%

Projeler
(Projects)

Dinem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

10%

Final Smavi
(Final Exam)

50%




DERS PLANI

Ders
Hafta Konular Ciktisi
1 Ikinci mertebe teorisine gére hesap, burkulma yiiklerinin bulunmasi, tanimlar ve esaslar 1
2 Ag1 yontemi uygulamalarinda ikinci mertebe teorisi, birim deplasman ve yiikleme sabitlerinin 1
hesabi
3 Hesapta izlenen yol 1
4 Matris Deplasman Y 6ntemine giris, genel bilgiler, yardimci bilgiler ve tanimlar, rijitlik ve 2
yiikleme
5 Eksen takimlarinin doniistiiriilmesi, rijitlik ve yiikkleme matrislerinin doniistiiriilmesi 2
6 Matris Deplasman Y 6nteminde bilinmeyenler ve denklemler, hesapta izlenen yol 2
7 Ozel haller, 6zel mesnetler, simetrik sistemler, yiikleme bakimindan &zel haller 2
8 Yapi sistemlerinin ve yiiklerin ideallestirilmesi YILICI SINAVI 3
9 Iki ve ii¢ boyutlu sistemlerin bilgisayar hesap modellerinin olusturulmasi 3
10 Yapi sistemlerinin dinamik dis etkilere gore hesabi, tanimlar ve genel bilgiler, hareket denklemi, 4
serbest titresim, 6zel modlarin ve 6zel periyotlarin bulunmasi
11 Zorlanms titresim, deprem etkileri i¢in hesap, sayisal integrasyon yontemleri, lineer ivme 4
yontemi, modlarin siiperpozisyonu yontemi
12 Spektrum egrileri, siineklik orani, davranig katsayisi, deprem yonetmeligi 4
13 Cergeve, perde ve bosluklu perdelerden olusan yapi sistemlerinin yatay yiikler altindaki davramsi 5
ve yaklagik hesap yontemleri. YILICI SINAVI
14 Diizlemine dik yiikler etkisindeki diizlem sistemler, 1zgara kirislerin hesabi, elastik zemine oturan 5
¢ubuklarin ve ¢ubuk sistemlerin hesabi
COURSE PLAN
Course
Weeks Topics Outcomes
1 Second-order theory and determination of buckling loads. Basic definitions. 1
2 Analysis of systems by slope-deflection method using second-order theory. Differential 1
equations of elastic curve, unit displacement and loading constants
3 Steps of the analysis, calculation of buckling loads and effective length 1
4 Introduction to Matrix Displacement Method, general information, Basic definitions, rigidity 2
and load matrices
5 Analysis of systems by slope-deflection method for the systems with joint translations for 2
temperature effects and support settlements
6 Transformation of axis, transformation of rigidity and load matrices 2
7 Special cases: special supports, symmetric systems, special case according to the loading type 2
8 Idealization of structural systems and external loads. MIDTERM EXAM 2
9 Computer models for structural analysis of 2D and 3D structures 3
10 Dynamic analysis of structures: general information, Basic definitions, equation of 4
motion,natural vibration, definition of vibrational modes and periods
11 Forced vibration, Earthquake analysis of structural systems, numerical integration methods, 4
linear acceleration method, mode superposition method
12 Spectrum curves, ductility ratio, behavior factor, earthquake regulations 4
13 Behavior of frame, shear wall and shear wall with opening type structures subjected to laterall 5
oads and approximate calculation methods. MIDTERM EXAM
14 Behaviour of plane systems under loads those are perpendicular to their own plane, Analysis 5

of grid systems. Analysis of beams resting on elastic foundation
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Dersin Ingaat Miihendisligi Programyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki

Seviyesi

1

2

3

Matematik, fen bilimleri ve kendi dallar1 ile ilgili miihendislik konularinda yeterli bilgi birikimi; bu
alanlardaki kuramsal ve uygulamali bilgileri mihendislik problemlerini modelleme ve ¢6ézme igin
uygulayabilme becerisi.

X

Miihendislik problemlerinin incelenmesi i¢in deney tasarlama, deney yapma, veri toplama, sonuglar1 analiz
etme ve yorumlama becerisi.

Karmagik bir sistemi, siireci, cihazi veya iriinii gergekgi kisitlar ve kosullar altinda, belirli gereksinimleri
karsilayacak gekilde tasarlama becerisi; bu amagla modern tasarim yontemlerini uygulama becerisi.
(Gergekei kisitlar ve kosullar tasarimin niteligine gore, ekonomi, g¢evre sorunlari, siirdiiriilebilirlik,
uretilebilirlik, etik, saglik, giivenlik, sosyal ve politik sorunlar gibi 6geleri igerirler.)

Disiplin ici ve ¢ok disiplinli takimlarda etkin bicimde ¢alisabilme becerisi; bireysel ¢alisma becerisi.

Karmagik miihendislik problemlerini saptama, tanimlama, formiile etme ve ¢6zme becerisi; bu amagla uygun
analiz ve modelleme yontemlerini segme ve uygulama becerisi.

Mesleki ve etik sorumluluk bilinci.

Tiirkge s6zlii ve yazili etkin iletisim kurma becerisi; en az bir yabanci dil bilgisi.

Miihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, ¢cevre ve giivenlik tizerindeki etkileri
ile ¢agin sorunlar1 hakkinda bilgi; miihendislik ¢6ztimlerinin hukuksal sonuglar1 konusunda farkindalik.

Yasam boyu 6grenmenin gerekliligi bilinci; bilgiye erisebilme, bilim ve teknolojideki gelismeleri izleme ve
kendini siirekli yenileme becerisi.

Proje yonetimi ile risk yonetimi ve degisiklik yonetimi gibi is hayatindaki uygulamalar hakkinda bilgi;
girisimcilik, yenilik¢ilik ve siirdiirebilir kalkinma hakkinda farkindalik.

Miihendislik uygulamalar i¢in gerekli olan modern teknik ve araglar1 gelistirme, segme ve kullanma becerisi;
biligim teknolojilerini etkin bir gekilde kullanma becerisi.

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Civil Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

Sufficient knowledge of mathematics, science and engineering subjects related to the respective
discipline; an ability to apply the theoretical and practical information in these fields for modeling and
solving engineering problems.

X

An ability to design and conduct experiments, to acquire data, to analyze and interpret results for
investigating engineering problems.

An ability to design a complex system, process, device or product under realistic constraints and
conditions in a way to comply with specific requirements; an ability to apply modern design methods for
this aim. (Realistic constraints and conditions include elements such as economy, environmental
problems, sustainability, manufacturability, ethics, health, safety, social and political problems, according
to the features of the design.)

An ability to effectively function in intradisciplinary and multi-disciplinary teams; an ability to work
individually.

An ability to detect, identify, formulate, and solve complex engineering problems; an ability to select and
apply the appropriate analysis and modeling methods for this aim.

An understanding of professional and ethical responsibility.

Effective verbal and written communication skills in Turkish and proficiency in at least one foreign
language.

Knowledge about the impact of engineering practices on health, environment and safety in the global and
societal context and about the problems of the era; an awareness of the legal consequences of engineering
solutions.

An awareness of the need for life-long learning; an ability to access information, to follow the new
advances in science and technology and to engage in continuous self-improvement.

Knowledge of professional applications such as project management, risk management and change
management; an awareness of entrepreneurship, innovativeness and sustainable development.

An ability to develop, select and use modern techniques and tools that are necessary for engineering
practices; an ability to use information technologies effectively.

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




