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(Code) (Semester) (Local Credits) (ECTS Credits) (Course Type)
YAP618 Bahar 3.0 7.5 Doktora
(Spring) (PhD)

Bo6lum / Program

Ingaat Miihendisligi B&liimii, Yap1 Miihendisligi Lisansiistii Programi

(Department/Program) (Civil Engineering Department, Structural Engineering Graduate Program)
Dersin Turd Secgime Bagh Dersin Dili Turkee
(Course Type) (Elective) (Course Language) (Turkish)

Dersin T¢erigi
(Course Description)

30-60 kelime arast

Yap1 sistemlerinin lineerligini bozan etkenler, lineer olmayan teori, malzeme ve geometri degisimleri
bakimindan lineer olmayan cubuk sistemlerin modellenmesi, analizi ve tasarim yontemleri, elastoplastik
teori, plastik kesit kavrami ve uygulamalari, ikinci mertebe ve sonlu deplasman teorileri, stabilite ve
burkulma, performansa dayali tasarim, lineer olmayan statik analiz (Pushover analizi), bilgisayar yazilimlari
ve uygulamalar, lineer olmayan dinamik analize giris.

Sources of nonlinearity, nonlinear theory, modelling, analysis and design methods of materially and
geometrically nonlinear structures, elastoplastic theory, plastic section concept and applications, second-
order and large deformation theories, stability and buckling, performance based design, nonlinear static
(Pushover) analysis, computer software and applications, introduction to nonlinear dynamic analysis.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

Dersin amaci:

1) Ogrenciye yap1 sistemlerinin lineer ve lineer olmayan hesabiyla ilgili giincel bilgilerin, tasarim
felsefesinin ve giincel deprem ydnetmeliklerindeki hilklimlerin aktarilmasi.

2) Oprenciye aktarnlan giincel bilgilerin, tasarim felsefesinin ve giincel deprem yonetmeligi
hikiimlerinin is1ginda uygulamaya yonelik beceri kazandirilmasi

Objective of the course:
1) To transfer current knowledge to students about linear/nonlinear analysis, design philosophy of
structures and earthquake code provisions.
2) To provide to gain application oriented skills in the light of current knowledge, design philosophy and
earthquake code provisions.

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi bagari ile tamamlayan yiiksek lisans ve doktora 6grencileri asagidaki konularda, bilgi, beceri ve

yetkinlik kazanirlar:

1)  Yapu sistemlerinin hesabinda lineerligi bozan sebepler.

2)  Yapi1 malzemelerinin lineer olmayan davranisi ve modellenmesi.

3) Geometri degisimleri bakimindan lineer olmayan sistemlerin hesap yontemleri ve burkulma
yuklerinin bulunmast.

4) Malzeme bakimindan lineer olmayan sistemlerin hesap yontemleri.

5)  Her iki bakimdan lineer olmayan sistemlerin hesap yontemleri.

6) Lineer olmayan statik hesap yontemleri, pratik uygulamalari, yap1 sistemlerinin performansa dayal
tasarim ve degerlendirmesi.

7) 2007 Turk Deprem Yonetmeliginin temel ilkeleri, lineer ve lineer olmayan yontemlerle mevcut
yapilarin deprem performans ve giivenliklerinin belirlenmesi.

8) Zaman tanim alaninda lineer olmayan hesaba giris.

Graduate and PhD students who successfully pass this course gain knowledge, skills and competency in

the following :

1)  Source of nonlinearity in structural systems.

2)  Nonlinear behavior of structural materials and idealization.

3) Analysis of geometrically nonlinear structures and buckling loads.

4)  Analysis of materially nonlinear structures.

5)  Analysis of materially and geometrically nonlinear structures.

6) Push-over analysis, practical applications, performance based design and assessment of structures.

7) Basic concepts of 2007 Turkish Earthquake Code, seismic safety and performance assessment of
structures by linear and nonlinear analysis methods.

8) Introduction to nonlinear time-history analysis.




Kaynaklar

(References)

Maddeler halinde en ¢ok 5 adet

1. Ozer, E. “Yap Sistemlerinin Lineer Olmayan Analizi: Ders Notlar1”, istanbul
Teknik Universitesi, 2011.

2. McGuire, W.Gallagher, R.H., and Ziemian, R.D., ”Matrix Structural
Analysis”, 2nd edition, John Wiley, 2000.

3. Cakiroglu, A., Ozer, E., ”"Malzeme ve Geometri Bakimindan Lineer Olmayan
Sistemler”, Cilt |, Matbaa Teknisyenleri Basimevi, 1980.

4, Baymdirlik ve Iskan Bakanligi, ”Deprem Bolgelerinde Yapilacak Yapilar
Hakkinda Y énetmelik”, Ankara, 2007.

5. American Society of Civil Engineers (ASCE), ”Seismic Rehabilitation of
Existing Buildings”, ASCE Standards, ASCE/SEI 41-06, 2006.

6. Fajfar, P., Krawinkler, H., (Eds.), ”Nonlinear Seismic Analysis and Design of
Reinforced Concrete Buildings”, Elsevier, 1992.

Odevler ve Projeler

(Homework & Projects)

Yariyil boyunca bes adet 6dev verilir

Five homeworks are given during the semester

Laboratuar Uygulamalari

(Laboratory Work)

Laboratuvar uygulamasi yoktur.

No laboratory work.

Bilgisayar Kullanimi

(Computer Use)

Verilen ddevlerde lineer olmayan hesap yapabilen bilgisayar paket yazilimlarinin ve
ofis yazilimlarim kullanilmas tesvik edilmektedir.

Students are encouraged to use office programs and structural analysis programs
which are capable to make nonlinear analysis in assigned homeworks.

Diger Uygulamalar

(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l ici Siavlan 1 % 25
(Assessment Criteria) (Midterm Exams) (25 %)
Kisa Sinavlar
(Quizzes)
Odevler 5 % 25
(Homework) (25 %)
Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Sinavi 1 % 50
(Final Exam) (50 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilari

1 Yapi sistemlerinin lineer olmayan hesabina giris. 1,2
2 Lineer olmayan sistemlerin ¢dziim yontemleri, ylik artimi1 yontemleri. 2,3,4
3 Geometri Degisimleri bakimindan lineer olmayan sistemler. 3
4 Yap sistemlerinin burkulma yiiklerinin hesabu. 3

5 Malzeme bakimindan lineer olmayan sistemler. 4

6 Lineer olmayan sekildegistirmelerin yayili olmasi hali. 4

7 Lineer olmayan sekildegistirmelerin yi1gili olmast hali (plastik mafsal hipotezi). 4

8 Malzeme ve geometri degisimleri bakimindan lineer olmayan sistemler. 5

9 [kinci mertebe limit yuikiin hesabr i¢in bir yiik artimi yontemi. 5,6
10 Performansa dayal tasarim ve degerlendirmeye giris. 6
11 Performansa dayali tasarim ve degerlendirme yontemleri. 6,7
12 Mevcut yapilarm degerlendirilmesi ve glglendirilmesi ile ilgili yonetmelikler. 6,7
13 Mevcut yapilarin degerlendirilmesi ve giiglendirilmesinde 2007 Tiurk Deprem Yonetmeligi yaklagimi. 7
14 Zaman tanim alaninda lineer olmayan hesaba giris. 8

COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to the nonlinear analysis of structures. 1,2

2 Nonlinear analysis methods, method of load increments. 2,34

3 Analysis of geometrically nonlinear structures. 3

4 Buckling load calculations of structures. 3

5 Analysis of materially nonlinear structures. 4

6 Spread plasticity models and method of analyses. 4

7 Lumped plasticity models (plastic hinge concept) and method of analyses. 4

8 Analysis of materially and geometrically nonlinear structures. 5

9 Push-over analysis of geometrically nonlinear structures. 5,6
10 Introduction to performance based design and assessment. 6

11 Analysis methods for performance based design and assessment. 6,7
12 Current codes and standards for assessment and retrofitting of the existing buildings. 6,7
13 Assessment and retrofit of the existing buildings according to Turkish Earthquake Code. 7

14 Introduction to nonlinear time-history analysis. 8




Dersin Yapi1 Miihendisligi Doktora Programuyla Iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Sevive

2

Yiiksek Lisans birikimine dayali olarak, Yap1 Miihendisligi alanindaki giincel ve ileri diizeydeki
bilgileri 6zgiin diisiince ve/veya arastirma ile gelistirme, derinlestirme, yenilik getirecek 6zgiin
tanimlar olusturup, disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmagik sorunlarin analiz ve
sentezi ile 6zgiin sonuglara ulasabilme (bilgi).

Alanmdaki yeni bilgileri sistematik bir yaklasimla degerlendirme ve kullanabilme, yenilik getiren bir
diisiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir diigiince, yontem, tasarim
ve/ veya uygulamayr farkli bir alana uygulayabilme, 6zgiin bir konuyu arastirip, kavrayarak
tasarlayabilme, uyarlayabilme, yeni ve karmasik diisiincelerin elestirel analizi ve sentezini
yapabilme, arastirma yontemlerini kullanabilmede iist diizey beceriler kazanmis olma, Yaratici ve
elestirel diisiinme, sorun ¢ozme ve karar verme gibi iist diizey zihinsel siirecleri kullanarak alani ile
ilgili yeni diisiince ve yontemler gelistirebilme (beceri ve dgrenme yetkinligi).

Alaninda, 6zgiin bir ¢alismay! bagimsiz olarak gergeklestirme, ilerlemeye katkida bulunma, ulusal
ve uluslararasi hakemli dergilerde en az birer adet bilimsel makaleyi yayinlayarak bilginin smirlarimi
genigletebilme, 6zgiin ve disiplinlerarast sorunlarin ¢6ziimlenmesinde liderlik yapabilme (bagimsiz
calisabilme, sorumluluk alabilme yetkinligi).

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis agisiyla inceleyebilme,
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme (iletisim ve sosyal
yetkinlik).

Bir yabanci dili ileri diizeyde kullanarak yazili, sézlii ve gorsel iletisim kurup tartisarak, uluslararasi
platformlarda, uzman kisiler ile alanindaki konularm tartisilmasinda 6zgiin goériislerini savunabilme
ve yetkinligini gosteren etkili bir iletisim kurabilme (iletigim ve sosyal yetkinlik).

vi.

Alanmdaki bilimsel, teknolojik sosyal ve kiiltiirel ilerlemeleri tanitma, yasadigi toplumun bilgi
toplumu olma ve bunu siirdiirebilme siirecine katkida bulunma, sorunlarin ¢6ziimiinde stratejik karar
verme sireglerini de kullanarak, islevsel etkilesim kurarak toplumsal, bilimsel, kiiltiirel ve etik
sorunlarm ¢éziimiine katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme (alana 6zgl
yetkinlik)

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Structural Engineering PhD Program Curriculum

Program Outcomes

Level of
Contribution

Based upon the experience in MS level, developing and intensifying the current and high level
knowledge in the field of Structural Engineering with the use of original thinking and/or research
processes, grasping the interdisciplinary interaction related to one's area and reaching original
results by analyzing and synthesizing new and complex problems (knowledge)

The ability to evaluate and use new information in the area with a systematical approach,
developing a new idea method, design and/or application which brings about innovation in the
area; or, applying a conventional idea, method, design and/or application to a different
environment; designing and applying by researching and grasping an original subject, the ability
to critically anlyze and synthesize the new and complex ideas, acquiring the most developed
skills in using the research methods, the ability to develop the new ideas and methods in the area
by using high-level intellectual processes suchas creative and critical thinking, problem solving
and decision making (skill and competence to learn)

In the area, carrying out a study which uses a new idea independently, contributing to the
progress, expending the limits of knowledge by publishing at least one scientific article in a
national and/or international peer reviewed journal, the ability of leadership to solve original and
interdisciplinary problems.(competence to work independently and take responsibility)

Systematically transferring the current developments in the area and one's own work to other
groups in and out of the area for the people benefits by using computer software together with
the information and communication technologies efficiently (communication and social
competency)

Establishing written and oral communication by means of proficiency in a foreign language, the
ability to present the one's studies written, oral and/or visually in the international environment in
the area (communication and social competency)

vi.

Paying regard to social, scientific, cultural, and ethical values during the collecting, interpreting,
practicing and announcing processes of the area related data and the ability to teach these values
to others, developing strategy, policy and application plans concerning the related subjects and
the ability to evaluate the end results of these plans within the frame of quality processes(area
specific competency)

1: Little, 2. Partial, 3. Full

Dizen] = ™ Tanin (D S ;

Prof. Dr. Engin Orakd6gen
Dog. Dr. Konuralp Girgin 22.04.2015
Yrd. Dog. Dr. Baris Erkus




DERS YUKU HESAPLAMA FORMU

Dersin Kodu DEP602 Dersin Yapi Sistemlerinin Lineer | Dersin Dili Dersin . Dersin ECTS
Adi Olmayan Analizi Kredisi Kredisi

Hafta 4 5 9 11 14 15 16

Kazanilan Beceri i iii iii i,iiiv iii i,ii i,ii,i i,ii i,iiiv iii iii iii iii i,iiiv
(Ciktilar)
Haftahk Ders 3 3 3 3 3
(Saat)
Laboratuar 0 0 0 0 0
(Saat)

Uygulama

(Saat)

Dersle ilgili Smif
dis1 Etkinlikler
(Saat)

Sinavlar ve

Smava Hazirhk
(Saat)

Toplam 10 12 10 12
Saat
Ders Yariyil igi sinavi (1 adet)  : %25
Degerlendirme Yariyil ici 0devler (5 adet) : %25
Sistemi Yariyil sonu siavi : %50

Ders Ciktilar Tarih 22.04.2015
Bu dersi basar1 ile tamamlayan yilksek lisans veya doktora 6grencileri, yapi sistemlerinin lineer olmayan analizi, performansa dayali
tasarim/ degerlendirme ve giincel deprem yonetmelikleri konularinda, bilgi, beceri, bagimsiz ¢alisabilme, sorumluluk alabilme ve Formu Yrd. Dog. Dr. Baris Erkus
ogrenme yetkinligi ile alana 6zgu yetkinlik kazamrlar. Hazrlayan
Formu
Onaylayan




