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Dersin Adi: Celik Yapilarin Plastik Hesabi

| Course Name: Plastic Design of Steel Structures

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
INS 434 8 2,5 4 2 1 -
Bolim/Program insaat Mithendisligi
(Department/Program) | (Civil Engineering)
Dersin Turii Segmeli Dersin Dili Tirkce
(Course Type) (Elective) (Course Language) (Turkish)
Dersin Onkosullar INS 411/411E min DD veya INS 344/344E min DD
(Course Prerequisites)

. . Temel Bilim ve Temel Miihendislik/Mimarlik o
D.ersm Mesleki Matematik Miihendislik Tasarim Genel Egitim
Bilesene Katlasi, % (Basic Sciences and (Engineering (Engineering/Architecture (Gene.ral
(Course Category by Math) Science) Design) Education)
Content, %) - % ™ -

Dersin Tanimi
(Course Description)

Giris. Plastik analiz ve elastik analiz. Moment egrilik iliskisi, Plastik mafsal. Artimsal yuk
yontemleri. Ust sinir, Alt sinir ve Teklik teoremleri. Mekanizma metodu. Plastik
boyutlandirma kabulleri, birlesik eksenel yiik ve moment etkileri, sismik boyutlandirma
kurallarina giris. Duktilligin roli. Birlesimlerin tagima glici hesaplari. Kaynakli ve bulonlu
kolon kiris birlesimleri. Ongerilmeli bulonlu birlesimler.

Introduction — why plastic design; Plastic — Elastic analysis. Material nonlinearity;
Moment-curvature behavior; Plastic hinge. Unit incremental load method; Upper bound
and lower bound theorems; Mechanism method. Plastic design considerations;;
Instability; Combined axial load and bending Introduction to seismic design concepts;
Role of ductility; Performances of connections. Welded and bolted connections.
Pretension bolts.

Dersin Amaci
(Course Objectives)

Muhendislik yapilarinin plastik davranisini anlamak ve plastisite teorisine gore dizayn
edebilmek.

To develop an understanding of the plastic behaviour of engineering structures and
ability to perform their design according to the palstic theory.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. celik yapi elemanlarinin elastik 6tesi bolgede yik tasima kabiliyeti ve davranisi
2. gocme ylklerinin degisik yontemlerle (mekanizma, adim adim yontemi...) hesabi
3. plastik esaslarla boyutlandirma prensiplerini kullanarak kesitleri analizi

4. yirurlikteki standart ve yonetmelikler kullanilarak eleman ve birlesimlerinin
boyutlandiriimasi

5. plastik davranis ve plastik mafsal

1. get full understandings of load carrying behavior of steel structures beyond elastic
limit states

2. obtain collapse load using different techniques, such as mechanism method and step-
by-step method.

3. analyze cross-sectional behavior using plastic design principles

4. design and detail members and their connections using limit states that form the
basis of design according to current design and earthquake codes

5. have a knowledge about plastic behavior and plastic hinge




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Plastik Tasarima Giris 1
2 | Celik Yapilarin Plastik Analizi 1-5
3 |Mekanizma Yontemi 1-2-5
4 |Mekanizma Yontemi 1-2-5
5 |Mekanizma Yontemi 1-2-5
6 |Adimsal Yontem 1-2-5
7 |Adimsal Yontem 1-2-5
8 | Adimsal Yontem (bir bilgisayar programi tanitilacak) 1-2-3-5
9 |Kesitsel Davranis Analizi 1-2-3-5
10 [Kesitsel Davranis Analizi 1-2-3-5
11 [Kesitsel Davranis Analizi 1-2-3-5
12 ]Elemanlarin Stabilite Tahkiki 1-2-3-5
13 ]Birlesim Tasarimi 1-3-4-5
14 |]Birlesim Tasarimi 1-3-4-5
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 |Introduction to plastic design 1
2 |Plastic analysis of steel structures 1-5
3 |Mechanism method 1-2-5
4 |Mechanism method 1-2-5
5 [Mechanism method 1-2-5
6 |Step-by-step method 1-2-5
7 |Step-by-step method 1-2-5
8 |Step-by-step method (a computer software will be introduced) 1-2-3-5
9 JAnalysis of cross-sectional behavior 1-2-3-5
10 JAnalysis of cross-sectional behavior 1-2-3-5
11 JAnalysis of cross-sectional behavior 1-2-3-5
12 |Stability checks for members 1-2-3-5
13 JConnection design 1-3-4-5
14 ]Connection design 1-3-4-5




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

o . . Katki Seviyesi
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) 1 > 3
1 Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muahendislik X
problemlerini belirleme, formile etme ve ¢6zme becerisi.
Kiresel, kiiltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglik, glvenlik ve refahi goéz oniine alarak ¢6zim Ureten mihendislik tasarimi
uygulama becerisi.
3 JFarkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 Imihendislik ¢oztimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki X
etkilerini géz 6niinde 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, yiiriitme, verileri analiz etme ve yorumlama ve sonug
¢ikarmak icin mihendislik yargisini kullanma becerisi.
2 Uygun 6grenme 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. X
An ability to recognize ethical and professional responsibilities in engineering
4 |situations and make informed judgments, which must consider the impact of X
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. Celik Yapilarda Tagima Giici, T. S. Arda, E. Uzgider, ITU Matbaasi.

Ders Kitabi . . . .

(Textbook) 2. Plast!c Ana.Iy5|s and Design of Steel Structures M. Bill Wong, 2009.
3. Plastic Design of Steel Structures, T. S. Arda, G. Askar, 1986.

o 1. Plastic Behavior and Design, M.R. Horne

Diger Kaynaklar . . .

(Other References) 2. Plast!c De5|gn., J.M. Davies
3. Plastic Analysis of Structures, P.G. Hodge

Odevler ve Projeler Ug 6dev

(Homework & Projects) Three homeworks

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, %)

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




