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Dersin Ad1 Course Name
Yap1 Analizi Structural Analysis
AKTS Ders Uygulamasi, Saat/Hafta
Kodu Yariyih Kredisi Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) (Local (ECTS Ders (Theoretical) Uygulama Laboratuar
Credits) Credits) (Tutorial) (Laboratory)
CIE 323 3 3 - -
Béliim / Program Insaat Miih. UOLP
(Department/Program) | (Civil Engineering DDP)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) | (English)

Dersin Onkosullar
(Course Prerequisites)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Temel Miihendislik Tasarim insan ve Toplum Bilim
Bilim Miihendislik (Engineering Design) (General Education)
(Basic (Engineering Science)
Sciences)
- 100 - -

Dersin Icerigi
(Course Description)

[zostatik ve hiperstatik yapisal sistemlerin (kirisler, kafesler ve gerceveler) analizi, kesit zoru
(i¢sel kuvvet) diagramlari, tesir ¢izgileri ve yer degistirme hesaplari

The course covers methods to analyze both statically determinate and indeterminate structural
systems (beams, trusses and frames) including internal force diagrams, influence lines and
calculation of deflections.

Dersin Amaci

(Course Objectives)

1. Izostatik sistemlerde mesnet tepkilerinin ve kesit zorlarmin hesaplanma becerilerinin
gelistirilmesi

Izostatik sistemlerde tesir ¢izgilerinin ¢izilmesini 6grenmek

Virtiiel ig yontemiyle yer degistirme hesab1 yapmay1 6grenmek

Hiperstatik sistemlerin kuvvet yontemi ile analizini 6grenmek

Hiperstatik sistemler igin tesir ¢izgilerinin sekilsel olarak belirlenmesi

Hiperstatik sistemlerin analzinde deplasman yontemlerine giris yapmak
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To further develop skills in determining reactions and internal forces on statically
determinate structures.

Learn to draw influence lines for statically determinate structures

Learn to compute deflections using virtual work method.

Learn to analyze statically indeterminate structures by force method

Learn to construct influence lines qualitatively for statically indeterminate structures
Introduce displacement methods to analyze statically indeterminate structures

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Kiris, kafes ve gergeve tipi yapilarda hiperstatiklik derecesi ve serbestlik derecelerinin tayini
Izostatik sistemlerin analizi, mesnet tepkilerinin hesaplanmasi ve kesit zoru diagramlarinin gizilmesi
Izostatik ve hiperstatik sistemlerde tesir gizgilerinin ¢izilmesi suretiyle haereketli yiik etkilerinin
hesaplanmasi ve en elverissiz yiikkleme durumlarinin tayini

Izostatik sistemlerde virtiiel is yontemiyle yer degistime hesaplar1

Hiperstatik sistemlerin kuvvet ve deplasman yontemleri ile analizi, mesnet tepkilerinin
hesaplanmasi ve kesit zoru diagramlarinin gizilmesi

Hiperstatik sistemlerde yer degistime hesaplari

Karmasik yap1 sistemlerinin bilgisayar destekli modelleme ve analizi
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1. Identify degrees of indeterminacy, and degrees of freedom (degree of kinematic indeterminacy) in
beams, trusses, and frames.

2. Analyze statically determinate structures to determine the reactions and draw internal force
diagrams.

3. Calculate the effect of moving loads on statically determinate and indeterminate structures using
influence lines and determine the most unfavorable loading scenario given the design loads.

4.  Calculate deflections in statically determinate structures.

5. Analyze statically indeterminate structures using force and displacement methods to determine the
reactions and draw the internal force diagrams.

6. Calculate deflections in statically indeterminate structures

7. Model and analyze complex structural systems using modern methods of engineering computation.




Ders Kitabi Fundamentals of Structural Analysis , K.M. Leet, CM. Uang and A.M. Gilbert, McGrawHill,
(Textbook) 4th Ed., 2011.
Diger Kaynaklar

(Other References)

Odevler ve Projeler

(Homework & Projects

5 adet

5 Homeworks

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Bilgisayar programi (SAP 2000) destekli yap1 analizi

Analysis of structures using commercially available software SAP 2000

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmede Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Siavlar
(Midterm Exams) 2 40

Kisa Sinavlar
(Quizzes)

Odevler
(Homeworks)

Projeler
(Projects)

Dionem Odevi
(Term Paper)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities) 10 10

Final Sinavi
(Final Exam) 1 40




DERS PLANI

Ders
Hafta Konular Ciktis1
1 Yapi analizine giris 1
2 Yapilarin siiflandirilmasi 1
3 Kafes yapilarda mesnet tepkileri ve normal kuvvetlerin hesabi 2
4 Kiris ve gercevelerde mesnet tepkilerinin hesaplanlasi 2
5 Kiris ve gercevelerde kesit zoru diagramlarinin ¢izilmesi 2,7
6 Kirig ve gercevelerde tesir ¢zigileri 3
7 Virtiiel isyontemiyler yer degistirme hesab1 4
8 Hiperstatik sistemlerin analizi — Kuvvet Yo6ntemi 5
9 Hiperstatik sistemlerin analizi — Kuvvet Yo6ntemi 5
10 Hiperstatik sistemlerde yer degistirme hesab1 6
11 Hiperstatik sistemlerin analizi — A¢1 Yontemi 5
12 Hiperstatik sistemlerin analizi — A¢1 Yo6ntemi 5
13 Hiperstatik sistemlerin analizi — Moment Dagitma (Cross) Y dntemi 5
14 Hiperstatik sistemlerde tesir ¢izgileri 3
COURSE PLAN
Course
Weeks Topics Qutcomes

1 Introduction to structural analysis 1

2 Classification of structures 1

3 Computation of reaction forces and internal forces for statically determinate trusses 2

4 Computation of reaction forces in statically determinate beams and frames 2

5 Internal force diagrams in statically determinate beams and frames 2,7

6 Influence lines for statically determinate beams and frames 3

7 Virtual work method to compute deflections 4

8 Analysis of Statically Indeterminate Structures — Force Method of Analysis 5

9 Analysis of Statically Indeterminate Structures - Force Method of Analysis 5

10 Computation of deflections in statically indeterminate beams and frmes 6

11 Analysis of Statically Indeterminate Structures — Slope Deflection Method 5

12 Analysis of Statically Indeterminate Structures —Slope Deflection Method 5

13 Analysis of Statically Indeterminate Structures — Moment Distribution Method 5

14 Influence lines for statically indeterminate structures 3




Dersin Insaat Miihendisligi Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1123
a Matematik, fen bilimleri ve mithendislik bilgilerini uygulayabilme becerisi. X
b Deney tasarlama, deney yapma, veri toplama, sonuglar1 analiz etme ve yorumlama becerisi.
c Bir sistemi, iiriinii veya siireci ekonomik, ¢evre, sosyal, politik, etik, saglik ve giivenlik, yapilabilirlik ve
surdiirebilirlik gibi gergekei kisitlar ve kosullar altinda, belirli gereksinimleri karsilayacak sekilde tasarlama
becerisi.
d Farkli disiplinli takimlarda caligabilme becerisi.
e Miihendislik problemini belirleme, formiile etme ve ¢c6zme becerisi X
f Mesleki ve etik sorumluluklara sahip olma bilinci.
g Etkin sozlii ve yazili iletisim kurabilme becerisi.
h Miihendislik ¢6ziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak i¢in genis kapsamli bir egitime
sahip olma ozelligi.
i Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi.
j Giincel/¢agdas konulara iliskin bilgi sahibi olma 6zelligi.
k Miihendislik uygulamalari igin gerekli teknikleri, ¢agdas mithendislik ve hesaplama donanimlarini X
kullanabilme becerisi.
1: Az Katki, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Civil Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a An ability to apply knowledge of mathematics, science and engineering X
b An ability to design and conduct experiments, as well as to analyze and interpret data
c An ability to design a system , component or process to meet desired needs within realistic constraints
such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability
d An ability to function on multidisciplinary teams
e An ability to identify, formulate and solve engineering problems X
f An understanding of professional and ethical responsibility
g An ability to communicate effectively
h The broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context
i A recognition of the need for and an ability to engage in life-long learning
j A knowledge of contemporary issues
k An ability to use the techniques, skills and modern engineering tools necessary for engineering practice X

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