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Dersin Amaci

(Course Objectives)

Bu dersin amaci, 6grencilerin verilen mimari plana ve proje verilerine uygun olarak betonarme ve
celik bina tasiyici sistemlerini se¢mesi, sonlu elemanlar programlariyla modellemesi, dusey ve
yatay yukler altinda analiz etmesi, yirirlikteki ydnetmelikler cergevesinde tasarlamasi, tasarim
hesaplarini ve uygulama cizimlerini hazirlamasidir. Ders kapsaminda 6grencilerin hem el
hesabina dayall tasarim kontrollerini hem de bilgisayar destekli analiz ve tasarim uygulamalarini
kullanarak muhendislik kararlari verebilmesi hedeflenmektedir.

The objective of this course is to enable students to select reinforced concrete and steel building
structural systems in accordance with a given architectural plan and project data, model them
using finite element software, analyze them under gravity and lateral loads, design them according
to current codes and standards, and prepare design calculations and construction drawings. The
course also aims to develop students' ability to make engineering decisions by using both hand-
calculation-based design checks and computer-aided analysis and design applications.

Dersin igerigi

(Course Content)

Betonarme ve ¢elik bina tasiyici sistemlerinin proje tabanli modellenmesi, analizi, tasarimi ve
¢izimleri; mimari projenin incelenmesi; taslyici sistem segimi; yik tanimlari, yik aktarimi ve yik
birlesimleri; el hesabina dayali 6n boyutlandirma ve tasarim kontrolleri; sonlu elemanlar
programlari ile ¢ boyutlu bina modelinin olusturulmasi; diisey ve yatay yukler altinda analiz;
betonarme ddéseme, kiris, kolon/perde ve temel tasarimi; diizensizlik, kapasite tasarimi ve birlesim
bolgesi kontrolleri; betonarme donati detaylandirmasi ve uygulama c¢izimleri; celik kiris, kolon,
capraz, doseme sistemi, birlesim ve mesnet/baz plakasi tasarimi; ¢elik yapi detaylandirmasi ve
uygulama ¢izimleri.

Project-based modeling, analysis, design, and drawings of reinforced concrete and steel building
structural systems; review of architectural drawings; selection of the structural system; definition of
loads, load transfer, and load combinations; preliminary sizing and design checks based on hand
calculations; development of a three-dimensional building model using finite element software;
analysis under gravity and lateral loads; design of reinforced concrete slabs, beams,
columns/shear walls, and foundations; checks for irregularities, capacity design, and beam-column
joints; reinforcement detailing and construction drawings; design of steel beams, columns, bracing
members, floor systems, connections, and base plates; steel detailing and construction drawings.

Dersin Ogrenme Ciktilan

(Course Learning Outcomes)

Ogrenciler bu dersi tamamladiktan sonra

1-Verilen mimari projeye ve proje verilerine uygun betonarme ve celik tasiyici sistem
dizenleyebilirler [4.1]

2-Dusey ve yatay yukleri belirleyerek yuk aktarimi ve yik birlesimlerini olusturabilirler [1.2, 4.1]
3-Sonlu elemanlar programlari kullanarak betonarme ve ¢elik bina modellerini olusturabilir ve
analiz sonuglarini yorumlayabilirler [1.2, 4.1]

4-Betonarme ve celik yapi elemanlarini yururlikteki yénetmeliklere gore tasarlayabilirler [1.2, 4.1]
5-Tasarimi tamamlanan betonarme ve celik yapi elemanlarina ait detaylandirma ve uygulama
¢izimlerini hazirlayabilirler [4.1]

6-Proje hesaplarini teknik ve mesleki standartlara uygun bicimde hazirlayabilirler [4.1]

[Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

After the completion of this course, students should be able to:

1-Arrange reinforced concrete and steel structural systems in accordance with a given
architectural project and project data [4.1]

2-Determine gravity and lateral loads and establish load transfer mechanisms and load
combinations [1.2, 4.1]

3-Develop reinforced concrete and steel building models using finite element software and
interpret analysis results [1.2, 4.1]

4-Design reinforced concrete and steel structural members according to current codes and
standards [4.1]

5-Prepare detailing and construction drawings for designed reinforced concrete and steel
structural members [4.1]

6-Prepare project calculations in accordance with technical and professional standards [4.1]

[Note: Numbers in brackets are indicating the related program outcomes]
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HAFTALIK KONULAR /| COURSE PLAN

Hafta/ Ders Konular/Topic Uygulama / Laboratuvar Konulari
Week

Betonarme proje kapsami; mimari projenin incelenmesi; tasiyici sistem segimi;

1 tasarim kurallari ve yonetmelikler
Reinforced concrete project scope; review of architectural drawings; selection
of structural system; design rules and codes
Betonarme kalip planinin olusturulmasi; 6n boyutlandirma ve el hesabi Kalip plani taslagi ve 6n

2 kontrolleri; dusey yukler ve yuk aktarimi boyutlandirma
Development of the reinforced concrete formwork plan; preliminary member Draft formwork plan and preliminary
sizing and hand-calculation checks; gravity loads and load transfer sizing
Betonarme bina modelinin sonlu elemanlar programinda olusturulmasi; yiik

3 birlesimleri ve model kontrolleri Modelleme ve yuk kontrolleri
Development of the reinforced concrete building model in finite element Modeling and load checks
software; load combinations and model checks

4 Betonarme déseme hesabi; donati detaylandirma esaslari Ddseme donati gizimleri
Design of reinforced concrete slabs; principles of reinforcement detailing Slab reinforcement drawings
Betonarme kirislerin diisey ve deprem yukleri altinda tasarimi; donati hesabi ve

5 detaylandirma Kiris donati detaylari
Design of reinforced concrete beams under gravity and seismic loads; Beam reinforcement details
reinforcement calculation and detailing
Betonarme kolon/perde tasarimi; guclu kolon-zayif kiris, diizensizlik ve birlesim

6 boélgesi kontrolleri Kolon/perde ve birlesim kontrolleri
Design of reinforced concrete columns/shear walls; strong column-weak beam, | Column/shear wall and joint checks
irregularity, and joint checks
Betonarme temel sistemi tasarimi; betonarme uygulama cgizimleri ve proje Temel plani ve betonarme proje

7 teslimi teslimi
Design of reinforced concrete foundation system; reinforced concrete Foundation plan and RC project
construction drawings and project submission submission




Celik proje kapsami; mimari projenin incelenmesi; tasiyici sistem secimi;
tasarim kurallari ve yénetmelikler

8 . . . . .
Steel project scope; review of architectural drawings; selection of structural
system; design rules and codes
Celik tastyici sistem planinin olusturulmasi; én boyutlandirma ve el hesabi Taslyicl sistem taslagi ve 6n

9 kontrolleri; disey yukler ve yik aktarimi boyutlandirma
Development of the steel structural system plan; preliminary member sizing and Draft strucutral system plan and
hand-calculation checks; gravity loads and load transfer preliminary sizing
Celik bina modelinin sonlu elemanlar programinda olusturulmasi; yik

10 birlesimleri ve model kontrolleri Modelleme ve yik kontrolleri
Development of the steel building model in finite element software; load Modeling and load checks
combinations and model checks

11 Celik kompozit ddseme hesabi; detaylandirma esaslari Doseme detay! ¢izimleri
Design of reinforced concrete slabs; principles of reinforcement detailing Composite Slab detail drawings

Dusey yiklere ¢alisan ¢ercevelerin dusey yukleri altinda tasarimi ve
12 detaylandirma
Design and detailing of gravity frames under gravity loads.

Celik Cerceve detaylari
Steel Frame details

Yatay yiklere calisan cercevelerin diisey ve deprem yukleri altinda tasarimi ve

13 detaylandirma Celik Cerceve detaylari
Design and detailing of lateral load resisting frames under gravity and Steel Frame details
earthquake loads.

14 Celik yapi uygulama ¢izimleri, detaylandirma ve proje teslimi Celik proje teslimi

Steel construction drawings, detailing, and project submission Steel project submission

DERSIN DEGERLENDIRME SiSTEMi

(COURSE ASSESSMENT)

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

Kisa Sinavlar (Quizzes) - -

Dénem Odevi | Projesi (Term Project) - -

Yanyil ici Raporlar (Reports) - -

Calismalar  |geminer (Seminars) - -

(Semester |Odevler (Homework) - -

Activities)  |Sunum (Presentations) - -

Ara sinavlar (Midterm Exams) - -

Proje (Project) 2 100

YARIYIL SONU SINAVI (FINAL EXAM) - -

Toplam (Total) 100




DERSIN PROGRAM CIKTILARINA KATKISI

INSAAT MUHENDISLIGI PROGRAM CIKTILARI (MUDEK 3.1)

a. MUHENDISLER iCIN TEMEL NITELIKLER

MC-1. Muhendislik Bilgisi: Katki
11 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili mihendislik disiplinine 6zgu
’ konularda bilgi.
12 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili miuihendislik disiplinine 6zgu
' konulardaki bilgilerin karmasik mihendislik problemlerinin ¢6zimiinde kullanabilme becerisi. d
MGC-2. Problem Analizi:
21 Karmasik mihendislik problemlerini, temel bilim, matematik ve miihendislik bilgilerini kullanarak
' tanimlama, formile etme ve analiz becerisi.
29 Ele alinan karmasik muhendislik problemleriyle ilgili BM Sdrddrdlebilir Kalkinma Amaglarini gbzeterek
' tanimlama, formiile etme ve analiz becerisi.
MC-3. Muhendislik Tasarimi:
3.1 Karmasik muhendislik problemlerine yaratici ¢oziimler tasarlama becerisi;
39 Karmasik sistemleri, stregleri, cihazlari veya Urtnleri gergekgi kisitlar ve kosullari gézeterek, 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 ¢ozimune yonelik, tahmin ve modelleme de dahil olmak
4.1 Uzere, uygun teknikleri, kaynaklari ve modern mihendislik ve bilisim araglarini, sinirlamalarinin da v
farkinda olarak se¢cme ve kullanma becerisi.
MC-5. Arastirma ve inceleme:
51 Karmasik muhendislik problemlerinin incelenmesi i¢in literatir arastirmasi yapma becerisi.
52 Karmagsik muhendislik problemlerinin incelenmesi icin deney tasarlama becerisi.
53 Karmasik muhendislik problemlerinin incelenmesi icin deney yapma, veri toplama, sonuglari analiz etme
' ve yorumlama dahil, arastirma yéntemlerini kullanma becerisi.
c. MUHENDISLIK UYGULAMALARININ ETKILERI
MC-6. Mihendislik Uygulamalarinin Kuresel Etkisi:
Muhendislik uygulamalarinin BM Sirdurilebilir Kalkinma Amaglar kapsaminda, topluma, saglk ve
6.1 b . . AT SO .
guvenlige, ekonomiye, surdurilebilirlik ve ¢evreye etkileri hakkinda bilgi.
6.2 Muhendislik ¢ozumlerinin hukuksal sonuglari konusunda farkindalik.
MC-7. Etik Davranis:
7.1 Muhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;
79 Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve ¢esitliligi kapsayici olma konularinda
' farkindalik.
d. BIREYSEL VE YONETIMSEL NITELIKLER
MC-8. Bireysel ve Takim Calismasi:
8.1 (i) Bireysel olarak ve (ii) disiplin i¢i takimlarda (yUz yuze, uzaktan veya karma) takim tyesi veya lideri
’ olarak etkin bicimde ¢alisabilme becerisi.
8.2 Cok disiplinli takimlarda (ytz ylze, uzaktan veya karma) takim tyesi veya lideri olarak etkin bicimde
' calisabilme becerisi.
MC-9. Sozlii ve Yazili iletisim:
9.1 Hedef kitlenin ¢esitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda s6zli etkin
' iletisim kurma becerisi.
9.2 Hedef kitlenin cesitli farkliliklarini (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:
111 Bagimsiz ve sirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve teknolojik
’ degisimlerle ilgili sorgulayici dustnebilmeyi kapsayan yasam boyu 6grenme becerisi.
Isik Universitesi Ek Cikt1-12. Genel Kiiltir Birikimi:
12.1 | ilgili miihendislik dalina ait sorunlarin ¢éziimiinde yardimci olabilecek genel kiiltir birikimi.

MC: MUDEK Ciktisi




CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

CIVIL ENGINEERING PROGRAM OUTCOMES (MUDEKS3.1)

a. BASIC QUALIFICATIONS FOR ENGINEERS

MOC-1. Engineering Knowledge: Contr.
11 The knowledge of mathematics, science, basic engineering, computer calculations, and topics specific
' to the relevant engineering discipline.
12 The ability to apply knowledge of mathematics, science, basic engineering, computer-aided design, and
' topics specific to the relevant engineering discipline to solve complex engineering problems. v/
MOC-2. Problem Analysis:
21 The ability to identify, formulate, and analyze complex engineering problems using basic science,
' mathematics, and engineering knowledge.
The ability to define, formulate, and analyze complex engineering problems with consideration for the
2.2 .
UN Sustainable Development Goals.
MOC-3. Engineering Design:
3.1 | The ability to design creative solutions for complex engineering problems.
39 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.

The ability to use research methods, including conducting experiments, collecting data, analyzing

53 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.

The awareness of acting impartially and inclusively in terms of diversity, without discrimination in any

12 matter.

d. INDIVIDUAL AND MANAGERIAL QUALITIES

MOC-8. Individual and Team Work:

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

8.1 (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:

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

91 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:

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

1 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 Say! Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))

Ders Siiresi

(Lectures) 14 3 42

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

Kisa Sinavlar (Hazirlik Siresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi | Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Disi Calisma Siresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

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

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam is Yiikii (saat)

(Total Work Load (h)) 100

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