ECVL431 - Reinforced Concrete Il / Reinforced Concrete |l

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Reinforced Concrete Il / Reinforced Concrete Il

Ders Kodu / Course Code

ECVL431

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci, 6grencilerin betonarme déseme sistemlerinin analiz ve tasarimini ulusal
ve uluslararasi yonetmeliklere uygun sekilde ileri diizeyde 6grenmesini saglamaktir. Ders
kapsaminda bir dogrultuda galigan désemeler, iki dogrultuda ¢alisan désemeler, asmolen
ve nervirlii désemeler, plak dosemeler ve taslyici dosemeler (transfer slabs) gibi farkli
doseme tiplerinin yikleme ve mesnet sartlar altindaki davraniglan ele alinmaktadir.
Ogrenciler, Moment Katsayilar Yontemi, Dogrudan Tasanm Yoéntemi (DDM), Esdeger
Cerceve Yontemi (EFM), zimbalama kesmesi analizi ile sehim ve ¢atlak kontrolii gibi
servisability kontrollerini 6grenir. Ayrica ddsemelerin disey tasiyici elemanlarla etkilesimi,
donati detaylandirma esaslarn ve déseme tasariminin yapi sistemi iginde bitlnlesik halde
ele alinmasi dersin 6nemli unsurlandir. Ders sonunda 6grenciler, TS500, TBDY 2018 ve
ACI 318 hiikimlerine goére déseme analizi ve tasarimi yapabilecek ve uygulamaya uygun
donati yerlesim planlarini hazirlayabilecek yeterlilige sahip olacaktir.

The objective of this course is to equip students with advanced knowledge and
analytical skills in the design and behavior of reinforced concrete slab systems,
following national and international design codes. The course emphasizes the
structural behavior of one-way and two-way slabs, flat slabs, ribbed/waffle slabs, and
transfer slabs under various loading and support conditions. Students will learn
moment distribution methods, the Direct Design Method (DDM), the Equivalent Frame
Method (EFM), punching shear analysis, and serviceability checks such as deflection
and crack control. In addition, the course covers the interaction between slabs and
vertical structural elements, reinforcement detailing requirements, and the integration
of slab design within a complete building system. By the end of the course, students
will be able to perform code-based slab analysis and design using TS500, TBDY
2018, and ACI 318 provisions and prepare accurate reinforcement layouts suitable for
construction practice.

igerigi / Content

Bu ders, TS500, TBDY 2018 ve ACI 318’e uygun olarak betonarme déseme sistemlerinin
ileri diizey analiz ve tasarimini kapsamaktadir. Konular arasinda bir dogrultuda ve iki
dogrultuda calisan dégemelerin davranigi, moment dagiim yontemleri, Dogrudan Tasarim
Yoéntemi (DDM), Esdeger Cerceve Yontemi (EFM), zimbalama kesmesi, sehim ve ¢atlak
kontroll gibi servisability kontrolleri ile donati detaylandirma esaslar yer almaktadir. Ders
ayrica asmolen, nervirli, plak ve tasiyici ddsemelerin yapi sistemi igindeki bitlinlesik
tasarimina odaklanir.

This course covers the advanced analysis and design of reinforced concrete slab
systems in accordance with TS500, TBDY 2018, and ACI 318. Topics include the
behavior of one-way and two-way slabs, moment distribution methods, the Direct
Design Method (DDM), the Equivalent Frame Method (EFM), punching shear,
serviceability checks such as deflection and crack control, and reinforcement detailing
principles. The course also examines ribbed, waffle, flat slab, and transfer slab
systems, emphasizing their integration with the overall structural system.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Yok

None
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Staj Durumu / Internship Status

Yok

None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Prof. ibrahim EKIiZ, Yapi Statigi |, Birsen Yayinevi, 2010.

Prof. ibrahim EKIiZ, Yapi Statigi I, Birsen Yayinevi, 2008.

Prof. ilhan BERKTAY, Betonarme |, IMO, 2003.

Prof. Dr. ZekalCELEP Prof. Dr. Nahlt KUMBASAR Betonarme, Beta, 2009.
Prof. Dr. Ugur ERSOY, Prof. Dr. GUNEY OZCEBE, Betonarme, Evrim, 2001.
TS 500, Betonarme Yapilarin Tasarim ve Yapim Kurallar, 2000.

TS 498, Yapi Elemanlarinin Boyutlandirimasinda Alinacak Ykler, 1997.

Depolanmig Malzemeler-Yogunluk, 1997.
Turkiye Bina Deprem Yoénetmeligi, 2018

TR ISO 9194, Yapilarin Projelendiriime Esaslari-Taslyici Olan ve Olmayan Elemanlar

Prof. ibrahim EKiZ, Yapi Statigi |, Birsen Yayinevi, 2010.

Prof. ibrahim EKiZ, Yapi Statigi I, Birsen Yayinevi, 2008.

Prof. ilhan BERKTAY, Betonarme |, IMO, 2003.

Prof. Dr. Zekai CELEP Prof. Dr. Nahlt KUMBASAR Betonarme, Beta, 2009.
Prof. Dr. Ugur ERSOY, Prof. Dr. GUNEY OZCEBE, Betonarme, Evrim, 2001.

TS 500, Requirements for Construction of Reinforced Concrete Structures, 2000.
TS 498, Design Loads for Buildings,1997.

TR ISO 9194, Bases for Design of Structures, Actions due to the Self-Weight of
Structures, Non-Structural Elements and Stored Materials, Density, 1997.
Turkish Earthquake Code, 2018

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Asst. Prof. Dr. Ebru Toy

Asst. Prof. Dr. Ebru Toy

OGRENME GIKTILARI / LEARNING OUTCOMES

Bir dogrultuda ve iki dogrultuda galisan désemelerin farkl yiikleme ve mesnet kosullari altindaki
davraniglanni agiklayabilecektir.

Explain the structural behavior of one-way and two-way slabs under various loading and support
conditions.

TS500, TBDY 2018 ve ACI 318 yonetmelik hiikiimlerini kullanarak betonarme déseme sistemlerinin
analiz ve tasarimini yapabilecektir.

Apply the design provisions of TS500, TBDY 2018, and ACI 318 to analyze and design reinforced
concrete slab systems.

Dogrudan Tasarim Y6ntemi (DDM), Esdeger Cergeve Yontemi (EFM), moment katsayilar ve diger
hesap yéntemleri ile déseme analizini gerceklestirebilecektir.

Perform slab analysis using the Direct Design Method (DDM), Equivalent Frame Method (EFM),
moment coefficients, and numerical approaches.

Betonarme désemelerde zimbalama kesmesi, sehim, ¢atlak kontroll ve diger servisability kosullarini
degerlendirebilecektir.

Evaluate punching shear, deflection, crack control, and other serviceability requirements in reinforced
concrete slabs.

Farkli déseme tipleri icin uygun donati detaylandirmasini yapabilecek ve dégeme tasarimini bitin yapi
sistemi ile uyumlu sekilde entegre edebilecektir.

Prepare accurate reinforcement layouts and detailing for various slab systems and integrate slab
design into a complete building structural system.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Betonarme Girig II: RC | kavramlarinin gézden gegirilmesi ve ileri
tasarnim konularina genel bakis.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalari, sinif tartismalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Introduction to Reinforced Concrete Il: Review of RC | concepts and
overview of advanced design topics.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Eksenel YUk ve Egilme Altindaki Kisa Kolonlar; Eksantriklik Kavrami
ve Moment ile Eksenel Kuvvet Arasindaki Etkilesim.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalari, sinif tartismalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Short Columns under Axial Load and Bending; concept of eccentricity
and interaction between moment and axial force.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Narin Kolonlar ve Stabilite Etkileri; incelik orani ve etkin uzunluk
tanimi.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Slender Columns and Stability Effects; definition of slenderness ratio
and effective length.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kolon Etkilesim Diyagramlar ve Cift Eksenli Egilme.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kiglk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

Column Interaction Diagrams and Biaxial Bending.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Stirekli Kiriglerin Tasarimi; Momentlerin Yeniden Dagiimi ve Sapma
Degerlendirmeleri.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalar, sinif tartismalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Design of Continuous Beams; redistribution of moments and
deflection considerations.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Rijit Cercevelerin Analizi ve Tasarimi; moment dagiimi ve yik
kombinasyonlari.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Analysis and Design of Rigid Frames; moment distribution and load
combinations.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Tek Yonli Désemeler ve Surekli Déseme Tasarimi

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kigulk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

One-Way Slabs and Continuous Slab Design

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Vize Sinavi

Midterm Examination
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Cift Yonli Dogseme Tasarnimi - Dogrudan Tasarim Yéntemi (DDM).

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Two-Way Slab Design - Direct Design Method (DDM).

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

10

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Cift Yonlti Dégeme Tasarimi - Esdeger Cerceve Yontemi (EFM).

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kiglk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

Two-Way Slab Design - Equivalent Frame Method (EFM).

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

11

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kullanilabilirlik ve Sapma Kontroli; kisa ve uzun vadeli sapmalar.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalar, sinif tartismalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Serviceability and Deflection Control; short- and long-term
deflections.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.
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12

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Nervirli Désemeler, Kaset Désemeler, Bosluklu Déseme Sistemleri

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Ribbed Slabs, Waffle Slabs, Hollow Core Systems

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Donem Projesi / Bina Sistemi Entegrasyonu, Kapsamli Tekrar ve
Tasarim Entegrasyonu.

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kigulk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

Term Project / Building System Integration, Comprehensive Review
and Design Integration.

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Final Sinavi

Final Examintaion
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 30
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 50
Proje Hazirlama / Project Preparation 1 50
Toplam / Total: 2 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 70
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 8 3.00 24.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 6 3.00 18.00
Proje Hazirlama / Project Preparation 14 9.00 126.00
Proje Sunma / Project Presentation 1 3.00 3.00
Toplam / Total: 31 24.00 177.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 177.00/25.00 = 7.08 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 177.00 / 25.00 = 7.08 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Bir dogrultuda ve iki
dogrultuda calisan désemelerin
farkli yikleme ve mesnet
kosullari altindaki davraniglarini
aciklayabilecektir. / Explain the
structural behavior of one-way
and two-way slabs under
various loading and support
conditions.

2.TS500, TBDY 2018 ve ACI
318 yonetmelik hikiimlerini
kullanarak betonarme dégseme
sistemlerinin analiz ve
tasarimini yapabilecektir. /
Apply the design provisions of
TS500, TBDY 2018, and ACI
318 to analyze and design
reinforced concrete slab
systems.

3.Dogrudan Tasarim Yontemi
(DDM), Esdeger Cerceve
Yoéntemi (EFM), moment
katsayilari ve diger hesap
yontemleri ile déseme analizini
gerceklestirebilecektir. /
Perform slab analysis using the
Direct Design Method (DDM),
Equivalent Frame Method
(EFM), moment coefficients,
and numerical approaches.

4. Betonarme désemelerde
zimbalama kesmesi, sehim,
catlak kontrolii ve diger
servisability kosullarini
degerlendirebilecektir. /
Evaluate punching shear,
deflection, crack control, and
other serviceability
requirements in reinforced
concrete slabs.
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5.Farkl déseme tipleri igin
uygun donati detaylandirmasini
yapabilecek ve déseme
tasarimini batun yapi sistemiile
uyumlu sekilde entegre
edebilecektir. / Prepare 5 4 5 2 1 1 1 1 1 1 1
accurate reinforcement layouts
and detailing for various slab
systems and integrate slab
design into a complete building
structural system.

Katki Dlizeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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