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Dersin Tanimi
(Course Description)

Hiperstatik sistemlerin dis ylikler, sicaklik degismesi ve mesnet ¢cokmeleri etkisinde
Kuvvet Yontemiyle ¢6zimi. Hiperstatik sistemlerde yerdegistirme hesabi, kisaltma
teoremi. Elastik mesnetli ve elastik birlesimli sistemler. Hareketli yiike goére hesap ve
tesir gizgileri. Yapi sistemlerinin en elverigsiz ylikleme durumlarina gére hesabi. Yapi
sistemlerinin hesabinda yerdegistirme yontemleri: Diglm noktasi sabit sistemlerde
Agli ve Cross yontemleri. DUglim noktasi hareketli cercevelerde Agl Yontemi.

Analysis of statically indeterminate structures by force method under dead and live
loads, temperature changes and support settlements. Determination of
displacements by virtual work theory. Reduction theorem. Systems with elastic
supports and connections. Analysis for moving loads, influence lines. Analysis of
structures for unfavorable loading conditions. Analysis of systems by displacement
methods: slope-deflection and moment distribution method for the systems without
joint translations. Slope-deflection method for the frames with joint translations.

Dersin Amaci
(Course Objectives)

Dis yiukler, sicakhk degismesi ve mesnet ¢okmeleri etkisindeki hiperstatik sistemlerin
Kuvvet Yontemiyle ¢6zimu,diglim noktasi sabit sistemlerde Agi ve Cross yontemleri,
diigiim noktasi hareketli gergeve tiirli sistemlerde Agi Yontemi.

Analysis of statically indeterminate structures by force method under dead and live
loads, temperature effects and support settlements , analysis of systems by
displacement- based methods: slope-deflection and moment distribution method for
the systems without joint translations, slope-deflection method for systems with joint
translation.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Dis yukler, 1s1 degisiklikleri ve mesnet ¢okmeleri gibi dis tesirler altindaki hiperstatik
sistemleri Kuvvet Yontemiyle ¢ozebilir

2. Hiperstatik sistemlerde yer degistirme hesabi yapabilir

3. Hiperstatik sistemlerde tesir gizgisi sekillerini ve elverissiz yiklemeleri belirler

4. DUglm noktalari sabit sistemleri yer degistirme (agi ve cross) yontemleri ile ¢bzer
5. Diigiim noktalari hareketli gerceve tiiri sistemleri, agl yéntemi ile ¢ozer

1. Analyze a statically indeterminate structural system under the effect of external
loads, temperature changes and support settlements using force (flexibility) method
of analysis

2. Compute displacements of a statically indeterminate system using the principle of




virtual work

3. Draw the influence line diagrams for statically indeterminate beams and frames,
qualitatively

4. Analyze a statically indeterminate structure with no joint translations using the
slope-deflection and moment distribution methods

5. Analyze a statically indeterminate structure with joint translations using the slope-
deflection method




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Hiperstatik Sistemlerde Tanimlar. Hiperstatiklik Derecesinin Belirlenmesi. Kuvvet Yonteminin 1
Prensibi.
2 |Siperpozisyon ve Siireklilik Denklemleri. Kuvvet Yontemi ile Hesapta izlenen Yol. Ornek. 1
3 |Uygun izostatik Esas Sistem Segimi. Sicaklik Degismesine Goére Hesap. Ornek. 1
4 | Mesnet Cokmelerine Gére Hesap. Ornek. Hiperstatik Sistemlerde Yer degistirmelerin Hesabu. 1-2
5 |Elastik Mesnet ve Birlesim Tanimi. Elastik Mesnet ve Birlesimli Sistemlerin Hesabi. 1
6 Hiperstatik Si§_temlerin Hareketli Yiiklere Gore Hesabl. Tesir Cizgilerinin Cizimi ve 3
Kullanilmasi. Ornekler.
7 Hiperstatik Eﬁas Sistem Kavrami ile Tesir Cizgisi Sekillerinin Belirlenmesi. Elverissiz 3
Yiklemeler. Ornek.
3 Yer degistirme Yontemlerine Giris. Tanimlar. Ankastrelik Momentleri. Birim Deplasman 4
Sabitleri.
9 %Uperpozisyon Denklemleri. DGglim Noktalari Sabit Sistemlerin Ag¢i Yontemi ile Hesabl. 4
Ornek.
10 Ozel Haller: Sistemde Konsollarin, Elastik Ankastre Mesnetlerin Bulunmasi. Simetrik 4
Sistemler.
11 |Dagitma ve Gegis Sayilari Tanimi. Cross Yontemi ile Hesap. Ornekler. 4
12 |Digum Noktalari Hareketli Sistemlerin Hesabina Giris. 5
13 ]JAci Yontemiyle Cerceve Sistemlerin Disey ve Yatay Yuklere Gére Hesabu. 5
14 JAntimetrik Sekild egistirme ve Cesitli Ozel Hal Uygulamalari. 5
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 |Basic definitions of statically indeterminate structures. Principles of force method. 1
2 ]Static equilibrium equations and superposition. Steps of application of force method 1
3 Selection of the proper statically determinate structures. Analysis of statically indeterminate 1
structures by force method under temperature effects.
4 Analysis of statically indeterminate structures by force method for support settlements. 12
Computation of displacements by virtual work principle
5 JAnalysis of statically indeterminate structures with elastic supports and connections 1
6 Analysis of statically indeterminate structures by force method under moving loads, drawing 3
shape of the influence lines
7 JAnalysis of structures for most unfavourable loading conditions. 3
3 Analysis of systems by displacement methods: slope-deflection and moment distribution 4
method for the systems without joint translations. Definitions
9 Superposition equations, Analysis of systems without joint translations by slope- deflection 4
method
10 |]Special cases: structures with elastic supports and connections and symmetric systems 4
11 [JAnalysis of systems by moment distribution method. Definitions 4
12 |Equations for the frames with joint translations 5
13 [Analysis of systems with joint translations by slope-deflection method 5
14 |]Special cases: Antisymmetric deformations 5




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

o . . Katki Seviyesi
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) 1 > 3
1 Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik muihendislik X
problemlerini belirleme, formiile etme ve ¢6zme becerisi.
Kiresel, kltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglik, givenlik ve refahi géz oniine alarak ¢6zim Ureten mihendislik tasarimi
uygulama becerisi.
3 | Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.
Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 |Imihendislik ¢oziimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini géz 6nlinde bulundurarak bilingli kararlar verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
5 |belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde
calisma yetenegi becerisi.
6 Ozgiin deney gelistirme, yiritme, verileri analiz etme ve yorumlama ve sonug
¢ikarmak icin mihendislik yargisini kullanma becerisi.
7 Uygun o6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve X
uygulama becerisi.
Olgek: 1: Az, 2:Kismi,  3:Tam
Relationship of the Course to Civil Engineering Student Outcomes
Level of Contribution
Program Student Outcomes
1 2 3
1 An ability to identify, formulate, and solve complex engineering problems by X
applying principles of engineering, science, and mathematics.
An ability to apply engineering design to produce solutions that meet specified
2 |needs with consideration of public health, safety, and welfare, as well as global,
cultural, social, environmental, and economic factors.
3 | An ability to communicate effectively with a range of audiences.
An ability to recognize ethical and professional responsibilities in engineering
4 |situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.
An ability to function effectively on a team whose members together provide
5 |leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.
6 An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions.
7 An ability to acquire and apply new knowledge as needed, using appropriate X
learning strategies.
Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Bo6liim onayi (Department approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

1. Cakiroglu, A., Cetmeli, E., Yapi Statigi Il, Beta Yayim Dagitim, istanbul, 1991.
2. Armenakas, A. E., Classical Structural Analysis, A Modern Approach, Mc Graw-Hill

?rzr;tﬁlc::)l Book Company, 1988.
3. Leet, K. M., Uang, C., Fundamentals of Structural Analysis, Second Edition, Mc
Graw Hill, 2004.
1. K. Girgin, M. G. Aksoylu, K. Darilmaz, Yapi Statigi, Hiperstatik Sistemler, Konu

Diger Kaynaklar Anlatimi ve Céziimlii Problemler, Birsen Yayinevi, istanbul, Ekim 2011.

(Other References) 2. Karadogan F, Pala S, Yuksel E, Durgun Y, "Yapi Mihendisligine Giris, Yapisal
Coéziimleme", 2011, No. 1, Vol. 1, ISBN: 978-975-511-571-9, istanbul: Birsen Yayinevi.

Odevler ve Projeler Yok

(Homework & Projects) None

Laboratuvar Uygulamalari Yok

(Laboratory Work) None

Bilgisayar Kullanimi Yok

(Computer Usage) None

Diger Uygulamalar Yok

(Other Activities) None
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler
Basari Degerlendirme (Homework)
Sistemi Projeler
(Assessment Criteria) (Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




