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Dersin Amaci

Course Objectives

Yapi Statigi Il dersi, statikge belirsiz (hiperstatik) sistemleri tanitmak , bu sistemlerin
sabit ve hareketli yiikler, sicaklik degisimleri, mesnet cékmeleri vb. dis etkiler altindaki i¢
kuvvet dagilimlarini, sekil ve yerdegistirmelerini sayisal olarak elde etme amacini guder:
ve tasarima esas olacak en elverigsiz yukleme durumlarini saptamak Uzere tesir
gizgilerinden yararlanir.

The course of Structural Analysis Il aims to define statically indeterminate(hyperstatic)
structural systems and to analize those structures which could be subjected to external
effects such as dead and live loads, temperature changes, support settlements etc.:
Unfavourable load combinations which will be the base of design are reached by influence
lines.

Dersin Igerigi

Course Content

Hiperstatik, dizlem yapi sistemlerinin dis yUkler, sicaklik degisimleri ve mesnet ¢cékmeleri
gibi degisik etkiler altinda Kuvvet yontemi ile ¢dzimlenmesi ve elastik mesnet ve
birlesimlerin gbéz énune alinmasi. Kisaltma teoreminden yararlanarak sekildegistirmelerin
ve yerdegistirmelerin hesaplanmasi. Coziimlemelerde alt sistem kullanma kavrami.
Hareketli yukler etkisindeki statikge belirsiz sistemlerin ¢6zimlenmesi: Tesir gizgileri. En
elverissiz kesit zorlarini elde etmek igin tesir gizgileri formlarinin bulunmasi. Sadece dis
yukler etkisindeki digum noktalar sabit sistemlerin ¢6zimu igin Agi Yontemi. Aci Yéntemi
ile dugum noktalari hareketli sistemlerin hesabi.

Analyses of planar statically indeterminate structural systems subjected to external effects
such as external loads, temperature changes and support settlements by Force Method
considering spring connections and spring supports. Determination of deformations and
displacements, utilizing reduction theorem. The concept of using substructures in the
analysis. Analysis of statically indeterminate systems subjected to moving loads: Influence
lines. Finding the shape of the influence lines to be used having unfavourable load cases.
Slope Deflection Method to analyse planar structures with no sway subjected to external
loads only. The analysis of planar structures with sway by Slope Deflection Method.

Dersin Ogrenme Giktilari

Course Learning Outcomes

Bu dersi bagariyla tamamlayan 6grenciler asagidaki yetkinlikleri kazanirlar:

1- Hiperstatik sistemleri statik dis etkiler altinda ¢ozebilirler. [1a,2a]
2- Kesit zoru diyagramlari gizebilirler. [2b]

3- Hiperstatik sistemlerde yerdegistirme hesaplayabilirler. [2b]

4- Hareketli yukler icin sistemi inceleyebilirler. [1b]

[Not: Koéseli parantez icindeki sayilar ilgili program ciktilarinin numaralarini isaret
etmektedir.]

Students, who pass the course satisfactorily can:

1- Solve the statically indeterminate systems subjected to external static effects [1a,2a]
2- Sketch internal force diagrams [2b]

3- Solve the displacements for hyperstatic systems [2b]

4- Examine a system with moving loads [1b]

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

Dersin ISCED Kategorisi
ISCED Category of the Course

52 Mihendislik
52 Engineering

Ders Kitabi
Textbook

F.Karadogan, S.Pala, E.Yuksel, Y.Durgun, “Yapi Mduihendisligine Girig-Yapisal
Coziimleme”, Cilt Il (2015), Cilt Il (2016), Birsen Yayinevi, istanbul, 2015.




Yardimci Kaynaklar 1- K.M.Leet, C.M.Uang, A.M. Gilbert. “Fundamental of Structural Analysis”, McGraw-
Other References Hill, 2010, (4th Ed.)

1988.

2- R.C.Hibbeler, “Structural Analysis”, Prentice Hall 2011, (8th Ed.)
3- A.E.Armenakes, “Classical Structural Analysis”, a Modern Approach, Mc.Graw-Hill,

4- C.H.Norris, J.B.Wilbur, i.Utku, “Elementary Structural Analysis”, Mc.Graw-Hill, 1991.

HAFTALIK KONULAR

COURSE PLAN

Hafta | Teorik Ders Konular Uygulama/Laboratuar Konulari
Week | Topics Tutorial/Laboratory
1 izostatik sistemler igin Virtiiel is teoremi ile deplasman hesaplamalarinin | Konu ile ilgili aktif uygulama

g6zden gegcirilmesi. Virtuel is teoreminin genellestiriimesi.
Review of the displacement calculations by virtual work theorem for | Active problem session
statically determinate systems. Generalization of virtual work theorem.

2 Dis yiiklere maruz kalan hiperstatik sistemlerin kuvvet yontemi ile analizi, | Konu ile ilgili aktif uygulama
sayisal érnekler.

The analysis of indeterminate structures subjected to external loads by ) )
means of force method, numerical examples. Active problem session

3 Uygun izostatik esas sistem secimi. Sicaklik degisimi ve mesnet | Konu ile ilgili aktif uygulama
cOkmelerine gore hesap. Sicaklik degisimi icin sayisal érnekler.

Selection of proper primary systems. Other External Effects such as ) )
Temperature Changes and Support Settlements Active problem session
Numerical examples for Temperature Changes.

4 Mesnet c¢Okmeleri igcin sayisal Ornekler. Hiperstatik sistemlerde | Konu ile ilgili aktif uygulama
yerdegistirme hesabi, Kisaltma Teoremi, sayisal 6rnekler. Active problem session
Numerical examples for Support Settlements. Determination of
displacements; Reduction Theorem, Numerical examples.

5 Elastik mesnet ve birlesimli sistemlerin tanimi. Elastik mesnetli ve birlesimli | Konu ile ilgili aktif uygulama
yapilarin analizi. Sayisal 6rnekler.

Definitions of semi rigid supports and connections. Analyses of structures ) )
with semi rigid support and connections. Numerical examples. Active problem session

6 Yerdegistirme hesabi 6rnekleri, Kisaltma Teoremi. Konu ile ilgili aktif uygulama
Examples to the determination of displacement, reduction theorem. Active problem session

7 Elastik mesnetli ve elastik baglanti yapilarin yer degistirmelerinin | Konu ile ilgili aktif uygulama
hesaplanmasi. Sayisal 6rnekler. Active problem session
Determination of displacements of structures with elastic support and
elastic connections. Numerical examples.

8 Hiperstatik sistemlerin hareketli ylklere gore hesabi; Tesir gizgileri. Sayisal | Konu ile ilgili aktif uygulama
ornekler.

Introduction to the analysis of indeterminate structures subjected to moving ) )
loads; Influence Lines. Numerical examples Active problem session

9 Tesir ¢izgisi sekillerinin belirlenmesi, elverissiz ylklemeler. Sayisal | Konu ile ilgili aktif uygulama
ornekler.

Estimation of the shape of the Influence Lines, Unfavorable load | active problem session
combinations, Numerical examples.

10 Yanlizca dis yukler etkisi altinda kalan basit yapilarin hesabi icin | Konu ile ilgili aktif uygulama

Yerdegistirme ydntemlerine giris: Bilinmeyenler ve yapisal sistemlerin
siniflandiriimasi, rijitlik katsayilarin tanimlari, Ankastrelik u¢ kuvvetleri.

Active problem session




Introduction to Slope Deflection Method to analyse simple structures
subjected to external loads only: Unknowns and Classification of structural
systems, Definitions of stiffness coefficients, fixed end forces.

11 Ug yer degistirmeler ve ug kuvvetler arasindaki iligkiler. DUgum noktalari | Konu ile ilgili aktif uygulama
sabit sistemlerin hesabi. Sayisal Ornekler.

Relationships between end displacements and end forces. The analysis of | Active problem session
the structures with no sway. Numerical Examples.

12 Sayisal Ornekler. Digiim noktasina veya mesnete bagh konsollarin | Konu ile ilgili aktif uygulama
mevcut olmasi gibi 6zel yapisal 6zellikler. Active problem session
Numerical Examples. Special structural features such as cantilevers
connected to node or to support.

13 Simetrik sistemler, elastik mesnet ve birlesimli sistemler. Sayisal érnekler. | Konu ile ilgili aktif uygulama
Dugum noktalari hareketli sistemlerin hesabina giris.

Symmetry and semi rigid connections and spring supports, Numerical | Active problem session
examples. Introduction to the analyses of simple frame structures with
sway.

14 Cerceve streklilik denklemeleri, Yapinin sekil degistirmis seklinin | Konu ile ilgili aktif uygulama

belirlenmesi, Sayisal Ornekler . .
o . . Active problem session
Frame compatibility equations, Estimation of deformed shape of the
structures, Numerical Examples
DERSIN DEGERLENDIRME SiSTEMI
COURSE ASSESSMENT
Etkinlikler (Activities) Adet / Quantity Katki Orani / Contribution (%)
Kisa Sinavlar, Aktif Uygulamalar
(Quizzes) 14 18
Doénem Odevi / Projesi (term Project) - -
Raporlar (Repots) - -
Yanyil igi Bitirme Tezi/Projesi (Graduation Project) - -
CGaligmalari  |Seminer (Seminars) - )
Midterm Odevler (Homeworks) 2 12
Activities Sunum (Presentations) - i
Arasinavlar (Midterm Exams) 2 35
Proje (Project) - -
Laboratuar (Laboratory) - -
Diger (arazi calismalari) (Other) - -
YARIYIL SONU SINAVI / FINAL EXAM 1 35
Toplam / Total 100

DERSIN INSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI /
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AKTS - i$ YUKU TABLOSU / (ECTS-WORK LOAD TABLE)

ETKINLIKLER Sayi Siire (Saat) is Yiikii (saat)
COURSE ACTIVITIES Quantity Time (h) Work Load (h)

ETKINLIKLER

COURSE ACTIVITIES 14 3 42

Ders Siiresi

Lectures 1 18 18

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)

Final Exam (Preparation Included) 14 25 35

Kisa Sinavlar, Aktif Uygulamalar (Hazirlik Siiresi Dahil)
Quizzes ((Preparation Included)

Dénem Odevi / Projesi
Term Project

Raporlar
Reports

Bitirme Tezi/Projesi
Graduation Project

Seminer

Seminars 14 2.5 35

Sinif Dig1 Galigma Siiresi
Out Class Working Time
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Homeworks

Sunum
Presentations

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

Proje
Projects

Laboratuar
Laboratory Work

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

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