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Dersin Amaci

(Course Objectives)

Bu ders dgrencilere, SAP 2000 sonlu elemanlar yapi analiz programini kullanarak yapi sistemlerini
farkl yukler altinda analiz etmeyi 6gretmeyi hedeflemektedir.

This course aims to teach students to analyze structural systems under different loads using the
SAP 2000 finite element structure analysis program.

Dersin icerigi

(Course Content)

Sap2000 yapi analiz programi, koordinat eksenleri, malzeme tanimi, yik tanimi hesaplanmasi ve
atanmasi, celik ve betonarme tasiyici sistem modellenmesi, tasarimi ve analizi, temel tasarimi

Sap2000 structural analysis program, coordinate axes, material definition, load definition
calculation and assignment, steel and reinforced concrete system modelling, design and analysis,
foundation design

Dersin Ogrenme Ciktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan dgrenciler:

1. Yapi analizinde kullanilan hesap yontemlerini pratik olarak kullanabilirler [1.2, 4.1]

2. Yapi analiz programinda betonarme ve celik malzeme 6zelliklerini tanimlayabilirler [1.2, 4.1]

3. Yap! analiz programinda betonarme ve celik yapilarin tasariminda kullanilan yik ve yik
kombinasyonlarini tanimlayabilirler [[1.2, 4.1]

4. Yapi analiz programini kullanarak tasiyici sistem elemanlarini tasarlayabilir ve inceleyebilirler.
[1.2,4.1]

5. ilgili ydnetmeliklere gére yapisal tasarimi agiklayabilirler [4.1]

[Not: Kdseli parantez igindeki sayilar ilgili program ciktilarinin numaralarini isaret etmektedir]

Upon successful completion of the course, the student is able to:

1. Practically use the calculation methods used in structural analysis [1.2, 4.1]

2. Define the reinforced concrete and steel material properties in the structural analysis program
[1.2,4.1]

3. Define the load and load combinations used in the design of the reinforced concrete and steel
structures in the structural analysis program [1.2, 4.1]

4. Design and examine the structural system elements by using the structural analysis program
[1.2,4.1]

5. Explain structural design according to relevant regulations [4.1]

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

Ders Kitabi
(Textbook)

Sap2000 Integrated Finite Element Analysis and Design of Structures, Computer and Structures,
Berkeley, California, USA, 1998

Yap! Mihendisligi Problemlerinde Sap2000 Uygulamalari TDDY-2018 Esaslari Dogrultusunda
Yapisal Cézumleme, Bilge Doran, Ali Bozer, Bilent Akbas, Erkan Senol, Birsen yayinevi, 2018
Orneklerle Sap2000 V20, Gunay Ozmen, Engin Orakdégen, Kutlu Dariimaz, Birsen Yayinevi,
2018

Yardimci Kaynaklar
(Other References)

Steel Structures Design ASD/LRFD, A. Williams, McGraw Hill, USA, 2011

TS 498, Yapi Elemanlarinin Boyutlandiriimasinda Alinacak Yiklerin Hesap Degerleri, 1997
TS 500, Betonarme Yaplilarin Hesap ve Yapim Kurallari, TSE, 2000

Celik Yapilarin Tasarim, Hesap Ve Yapim Esaslarina Dair Yonetmelik, 2016

Turkiye Bina Deprem Yodnetmeligi, 2018




HAFTALIK KONULAR | COURSE PLAN

Hafta Teorik Ders Konulari Uygulama |/ Laboratuvar Konulari
Sap2000 programinin kurulumu, Sap2000 programinin tanitimi,
1 Sap2000’e giris, menulerin tanitimi
Installation of Sap2000 program, introduction of Sap2000 program,
introduction to Sap2000 and menus
Global ve lokal koordinat eksenleri, aks araliklarinin tanimlanmasi, iki boyutlu betonarme bir gergevenin ¢éziimlenmesi
) betonarme malzeme tanimi, betonarme kesit tanimi Analysis of a two-dimensional reinforced concrete
Global and local coordinate axes, axis definition, reinforced concrete  |ame
material definition, reinforced concrete section definition
Betonarme bir yapi i¢in sabit, hareketli, deprem, riizgar ve sicaklik Uc boyutlu betonarme yapi tasarimi
yiiklerinin tanimlanmasi, yiiklerin hesaplanmasi Three-dimensional reinforced concrete structure
3 Defining dead and live earthquake, wind and temperature loads for a [9€Sign
reinforced concrete structure, calculation of loads
Kombinasyonlarin tanimlanmasi, yiklerin atanmasi, kitle merkezi Uc boyutlu betonarme yapi tasarimi
4 tanimi, diyafram tanimi Three-dimensional reinforced concrete structure
Definition of combinations, assignment of loads, definition of center of |design
mass, definition of diaphragm for a reinforced structure
Betonarme yapi modellenmesi, taslyici sistem elemanlarinin gizimi,  [Uc boyutlu betonarme yapi tasarimi
5 doéseme tasarimi Three-dimensional reinforced concrete structure
Reinforced concrete building modelling, drawing of structural design
elements, slab design
ic kuvvetler ve deplasmanlarin belirlenmesi, betonarme yapi analizi  |Uc boyutlu betonarme yapi tasarimi
6 Determination of inertial forces and displacements, reinforced Three-dimensional reinforced concrete structure
concrete structure analysis design
7 Temel tasarimi Temel tasarimi
Foundation design Foundation design
8 Celik malzeme tanimi, celik kesit tanimi
Steel material definition, steel section definition
Celik bir yapi icin sabit, hareketli, deprem, riizgar ve sicaklik yiiklerinin|iki boyutlu gelik bir cercevenin ¢dziimlenmesi
tanimlanmasi, yiiklerin hesaplanmasi Analysis of a two-dimensional steel frame
9 Defining dead, live, earthquake, wind and temperature loads for a
steel structure, calculation of loads
Kombinasyonlarin tanimlanmasi, yuklerin atanmasi, kutle merkezi iki boyutlu celik kafes tasarimi
tanimi, diyafram tanimi Two-dimensional steel truss design
10 Definition of combinations, assignment of loads, definition of center of
mass, definition of diaphragm for a steel structure
Celik yapi modellenmesi, tasiyici sistem elemanlarinin gizimi Uc boyutlu gelik yapi tasarimi
modeling of the building Three-dimensional steel structure design
11 . .
Steel structure modeling, drawing of structural elements
modeling of the building
12 Kesit zorlari ve deplasmanlar, ¢elik yapi analizi Uc boyutlu gelik yapi tasarimi
Section forces and displacements, steel structure analysis Three-dimensional steel structure design
Celik birlesim-detay tasarimi ve analizi Uc boyutlu gelik yapi tasarimi
13 |Steel joint-detail design and analysis Three-dimensional steel structure design
Celik birlesim-detay tasarimi ve analizi-2 Uc boyutlu celik kafes tasarimi
14 |Steel joint-detail design and analysis-2 Three-dimensional steel structure design




DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)

Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)

Kisa Sinavlar (Quizzes) - -

Dénem Odevi / Projesi (Term Project) - -

Yariyil igi Raporlar (Reports) - -
Calismalan  |seminer (Seminars) - -
(Semester Odevler (Homework) - -
Activities)  |sunum (Presentations) - _

Ara sinavlar (Midterm Exams) - -

Proje (Project) 2 275
YARIYIL SONU SINAVI (FINAL EXAM) 1 45
Toplam (Total) 100

DERSIN iINSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI
CONTRIBUTION OF THE COURSE TO CIVIL ENGINEERING PROGRAM OUTCOMES

INSAAT MUHENDISLiIGI PROGRAM CIKTILARI (MUDEK 3.1)
a. MUHENDISLER iCiN TEMEL NITELIKLER
MC-1. Miihendislik Bilgisi: Katki
1.1 Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili miihendislik disiplinine 6zgi
| konularda bilgi.
1.2 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili muhendislik disiplinine 6zgl v
) konulardaki bilgilerin karmasik miihendislik problemlerinin ¢c6zimiinde kullanabilme becerisi.
MC-2. Problem Analizi:
21 Karmasik mihendislik problemlerini, temel bilim, matematik ve muhendislik bilgilerini kullanarak
) tanimlama, formiile etme ve analiz becerisi.
2.2 Ele alinan karmasik mihendislik problemleriyle ilgili BM Surdurulebilir Kalkinma Amaglarini gdzeterek
) tanimlama, formile etme ve analiz becerisi.
MC-3. Mihendislik Tasarimi:
3.1 | Karmasik muhendislik problemlerine yaratici ¢ozimler tasarlama becerisi;
3.2 | Karmasik sistemleri, stirecleri, cihazlari veya trunleri gergekgi kisitlari ve kosullar gozeterek, mevcut ve
) gelecekteki gereksinimleri karsilayacak bicimde tasarlama becerisi.
b. MUHENDISLIK PROBLEMLERINI INCELEME ARAC VE YONTEMLERI
MC-4. Teknik ve Araclarin Kullanimi:
Karmasik muhendislik problemlerinin analizi ve ¢6zimune yénelik, tahmin ve modelleme de dahil olmak
4.1 | wzere, uygun teknikleri, kaynaklari ve modern miihendislik ve bilisim araclarini, sinirlamalarinin da v
farkinda olarak se¢cme ve kullanma becerisi.
MGC-5. Arastirma ve inceleme:
5.1 | Karmasik muhendislik problemlerinin incelenmesi icin literatlr arastirmasi yapma becerisi.
5.2 | Karmasik mihendislik problemlerinin incelenmesi icin deney tasarlama becerisi.
5.3 Karmasik muhendislik problemlerinin incelenmesi icin deney yapma, veri toplama, sonuglari analiz etme
) ve yorumlama dahil, arastirma yontemlerini kullanma becerisi.
¢. MUHENDISLIK UYGULAMALARININ ETKILERI
MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:
6.1 Muhendislik uygulamalarinin BM Surdirilebilir Kalkinma Amaclari kapsaminda, topluma, saglik ve
) glvenlige, ekonomiye, surdurilebilirlik ve cevreye etkileri hakkinda bilgi.
6.2 | Muhendislik gdztmlerinin hukuksal sonuclari konusunda farkindalik.
MC-7. Etik Davranis:
7.1 | Muhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;
7.2 Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve cesitliligi kapsayici olma konularinda
' farkindalik.




d. BIREYSEL VE YONETIMSEL NIiTELIKLER

MC-8. Bireysel ve Takim Calismasi:

g.1 | () Bireysel olarak ve (ii) disiplin ici takimlarda (ylz yuze, uzaktan veya karma) takim Gyesi veya lideri
) olarak etkin bicimde c¢alisabilme becerisi.
8.2 Cok disiplinli takimlarda (yliz yuze, uzaktan veya karma) takim Uyesi veya lideri olarak etkin bicimde
) calisabilme becerisi.
MGC-9. Sézlii ve Yazili iletigim:
9.1 | Hedef kitlenin cesitli farkliliklarini (editim, dil, meslek gibi) dikkate alarak, teknik konularda sozIi etkin
) iletisim kurma becerisi.
9.2 Hedef kitlenin cesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazili etkin
’ iletisim kurma becerisi.
MC-10. Proje Yonetimi:
10.1 | Proje yonetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar hakkinda bilgi.
10.2 | Girisimcilik ve yenilikcilik hakkinda farkindalik.
MC-11. Yasam Boyu Ogrenme:
11.1 Bagimsiz ve sirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve teknolojik
) degisimlerle ilgili sorgulayici distnebilmeyi kapsayan yasam boyu 6grenme becerisi.
Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:
12.1 | ilgili muhendislik dalina ait sorunlarin ¢éziimiinde yardimci olabilecek genel kiiltiir birikimi.
MC: MUDEK Ciktisi
CONTRIBUTION of the COURSE on PROGRAM OUTCOMES
CIVIL ENGINEERING PROGRAM OUTCOMES (MUDEK3.1)
a. BASIC QUALIFICATIONS FOR ENGINEERS
MOC-1. Engineering Knowledge: Contr.
1.1 The knowledge of mathematics, science, basic engineering, computer calculations, and topics specific
) to the relevant engineering discipline.
1.2 | The ability to apply knowledge of mathematics, science, basic engineering, computer-aided design, and v
) topics specific to the relevant engineering discipline to solve complex engineering problems.
MOC-2. Problem Analysis:
21 The ability to identify, formulate, and analyze complex engineering problems using basic science,
) mathematics, and engineering knowledge.
2.2 | The ability to define, formulate, and analyze complex engineering problems with consideration for the
) UN Sustainable Development Goals.
MOC-3. Engineering Design:
3.1 | The ability to design creative solutions for complex engineering problems.
3.2 | The ability to design complex systems, processes, devices, or products that meet current and future
) requirements, considering realistic constraints and conditions.
b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS
MOC-4. Use of Techniques and Tools:
The ability to select and use appropriate techniques, resources, and modern engineering and
4.1 | information technology tools, including prediction and modeling, for the analysis and solution of complex v
engineering problems, while being aware of their limitations.
MOC-5. Research and Analysis:
5.1 | The ability to conduct literature research for the examination of complex engineering problems.
5.2 | The ability to design experiments for the investigation of complex engineering problems.
5.3 | The ability to use research methods, including conducting experiments, collecting data, analyzing
) results, and interpreting findings, to investigate complex engineering problems.
c. IMPACTS OF ENGINEERING APPLICATIONS
MOC-6. Global Impact of Engineering Applications:
The knowledge about the impact of engineering applications on society, health and safety, the
6.1 | economy, sustainability, and the environment within the framework of the UN Sustainable Development
Goals.
6.2 | The awareness of the legal consequences of engineering solutions.
MOC-7. Ethical Behavior:
7.1 | Behaving in accordance with engineering professional principles, knowledge of ethical responsibilities.
7.2 | The awareness of acting impartially and inclusively in terms of diversity, without discrimination in any
) matter.




d. INDIVIDUAL AND MANAGERIAL QUALITIES
MOC-8. Individual and Team Work:

8.1 The ability to work effectively as a team member or leader, both (1) individually and (ii) within teams

) (face-to-face, remote, or hybrid).
8.2 The ability to work effectively as a team member or leader in multidisciplinary teams (face-to-face,

) remote, or hybrid).

MOC-9. Verbal and Written Communication:

9.1 The ability to communicate effectively on technical matters, considering the differences among the

) target audience (such as education, language, and profession, etc.).
9.2 The ability to communicate effectively in writing on technical matters, considering the differences among

’ the target audience (such as education, language, profession, etc.).

MOC-10. Project Management:
10.1 | The knowledge of business applications such as project management and economic feasibility analysis.
10.2 | The awareness of entrepreneurship and innovation.
MOC-11. Life-long Learning:

11.1 Lifelong learning skills that encompass independent and continuous learning, the ability to adapt to new

’ and emerging technologies, and critical thinking about technological change.

Isik University Additional Outcome-12. General Knowledge:
12.1 | General knowledge that can help solving problems related to the relevant field of engineering.
MOC: MUDEK OUTCOME

AKTS-iS YUKU TABLOSU (ECTS-WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

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

Ders Siiresi
(Lectures)

14

3

42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

15

15

Kisa Sinavlar (Hazirlik Siiresi Dabhil)
(Quizzes (Preparation included))

Dénem Odevi I Projesi
(Term Project)

Raporlar
(Reports)

Bitirme TezilProjesi
(Graduation Project)

Seminer
(Seminars)

Sinif Disi Calisma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

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

Proje
(Projects)

Uygulama
(Tutorial)

Laboratuvar
(Laboratory Work)

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

125

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