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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Earthquake Resistant Structural Design Principles / Earthquake Resistant Structural Design Principles

Ders Kodu / Course Code

ECVL405

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

Amaci / Purpose

Amag, dgrencilere olasilikli bir sekilde belirtilen nominal tasarim sismik eylemi igin yapisal
hasarin meydana gelmesine izin veren siradan betonarme bina yapilarinin sismik tasarimi
icin kod tarafindan éngériilen tasarim hedeflerinin ve gereksinimlerinin yorumlanmasini
o6gretmektir. Bu baglamda, rijitlik, mukavemet ve siinekligin yapisal 6zellikleri, standart
kapasite tasarim kurallari ile birlikte tanitilmis ve gereksinimleri tartisiimistir.

The aim is to teach students the interpretation of the code-prescribed design
objectives and requirements for the seismic design of ordinary reinforced concrete
building structures which allow for structural damage to occur for a nominal design
seismic action specified in a probabilistic manner. In this regard, the structural
properties of stiffness, strength, and ductility are introduced along with the standard
capacity design rules and requirements are discussed.

igerigi / Content

Deprem Miihendisligine Giris, beton ve donatinin gerilme-birimsekildegistirme iliskisi,
stinekligin 6nemi, kirisin stinekligi, stineklik icin tasarim ve detaylandirma, yukaridaki
kavrama dayali basit problemler, Esdeger Deprem Ykl Yontemi (sismik katsayi yontemi)
kullanilarak bina gergevesi tizerindeki deprem kuvvetlerinin hesabi, 2018 Tirkiye Bina
Deprem Yonetmeligi

Introduction to Earthquake Engineering, cyclic behavior of concrete and reinforcement,
significance of ductility, ductility of beam, design and detailing for ductility, simple
problems based on above concept, computation of earthquake forces on building
frame using seismic coefficient method, 2018 Turkish Building Seismic Code

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status




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

Ders Notlari

Course notes

A.K. Chopra, Dynamics of structures theory and applications to earthquake engineering, Lecture, question and answer

Prentice Hall of India, 2008.

A.K. Chopra, Dynamics of structures theory and applications to earthquake

S.L. Kramer, Geotechnical Earthquake Engineering, Prentice Hall, Upper Saddle River, engineering, Prentice Hall of India, 2008.

New Jersey, 1996.

S.L. Kramer, Geotechnical Earthquake Engineering, Prentice Hall, Upper Saddle

Depreme Dayanikli Binalarin Tasarimina Girig, Kutlu Darilmaz. Birsen Yayinevi River, New Jersey, 1996.
Tirk Deprem Yonetmeligi, 2007

2018 Turkiye Bina Deprem Yo6netmeligi

TS500, Betonarme Yapilarin Tasarim ve Yapim Kurallari

Depreme Dayanikl Binalarin Tasarimina Girig, Kutlu Darilmaz. Birsen Yayinevi
Turkish Earthquake Code, 2007

2018 Turkish Building Seismic Code

TS500, Requirements for Design and Construction of. Reinforced Concrete Structures

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogretim Gorevlisi Ebru TOY

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Ogrenciler ileri Deprem ve Yapi Miihendisligi kavramlarini tanimlayabilecek ve kullanabileceklerdir.

Students will be able to define and manipulate advanced concepts of Earthquake and Structural
Engineering.

Ogrenciler, sismik tasanim kodlar, yapisal dinamigi, geoteknik deprem miihendisligi, depreme

2 dayanikh tasarim, sismik data toplama ve manipilasyonu, deprem tehlikesi ve risk analizi hakkinda

temel bilgileri gelistirebileceklerdir.

Students will be able to develop basic knowledge of seismic design codes, structural dynamics,
geotechnical earthquake engineering, earthquake resistant design, seismic data acquisition and
manipulation, earthquake hazard and risk analysis.

3 Ogrenciler bagimsiz bir sekilde arastirma projeleri tasarlayip yiriitebileceklerdir. Students will be able to design and conduct research projects independently.
4 Ogrenciler mesleki ve etik sorumluluk sergileyebileceklerdir. Students will be able to demonstrating professional and ethical responsibility.
5 Ogrenciler, modern teknoloji ile baglantili olarak siirekli 6grenme bilinci gelistirebileceklerdir. Students will be able to develop an awareness of continuous learning in relation with modern

technology.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

2/9




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Deprem Mihendisligine Girig
Introduction to Earthquake Engineering
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Deprem Mihendisligine Giris
Introduction to Earthquake Engineering
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Deprem Terminolojisi
Seismic Requirements Terminology
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Depremlerin Binalara Etkileri, Sismik Tasarim Faktorleri
Effects Of Earthquakes On Buildings, Seismic Design Factors
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Kiitle Merkezi ve Rijitlik Merkezinin Hesaplamasi (Ornek)

Center of Mass & Center of Rigidity Calculation (Example)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Kiitle Merkezi ve Rijitlik Merkezinin Hesaplamasi (Ornek)
Center of Mass & Center of Rigidity Calculation (Example)
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Depreme Dayanikh Tasarim Felsefesi, Depreme Dayanikli Yapilar
Earthquake Resistant Design Philosophy, Earthquake Resisting
Structural Systems
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
MIDTERM
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Depreme Dayanikh Tasarim Felsefesi, Depreme Dayanikli Yapilar
Earthquake Resistant Design Philosophy, Earthquake Resisting
Structural Systems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Depreme Dayanikh Yapisal Sistemler Sismik tasarim yontemleri,
Esdeger yanal kuvvet yontemi (sismik katsayi ydntemi)
Earthquake Resisting Structural Systems Seismic methods of
design, Equivalent lateral force method (seismic coefficient method)
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Depreme Dayanikh Yapisal Sistemler Sismik tasarim yontemleri,

Esdeger yanal kuvvet yontemi (sismik katsay! yontemi)

Earthquake Resisting Structural Systems Seismic methods of
design, Equivalent lateral force method (seismic coefficient method)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Depreme Dayanikli Yapisal Sistemler Sismik tasarim yontemleri
Esdeger yanal kuvvet yontemi (sismik katsay1 yontemi) (Ornekler)
Earthquake Resisting Structural Systems Seismic methods of design
Equivalent lateral force method (seismic coefficient method)
(Examples)
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Depreme Dayanikl Yapisal Sistemler Sismik Analiz Dinamik Analiz
13 (Zaman Tanim Alaninda Analiz Y6ntemi ve Tepki Spektrumu
Yontemi) Tepki Spektrumu Yéntemi (Ornek)
Earthquake Resisting Structural Systems Seismic Analysis Dynamic
Analysis (Time-History and Response Spectrum Method) Response
Spectrum Method (Example)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Eski ve Yeni Tirk Deprem Yonetmeliginde Esdeger Yanal Kuvvet
Yontemi -TSC 2007 ile TBSC 2018
Equivalent Lateral Force Method in Specifications -TSC 2007 vs
TBSC 2018
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yariyil Sonu Sinavi

FINAL EXAM
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number L
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Bireysel Calisma / Self Study 1 10.00 10.00
Derse Katilim / Attending Lectures 5 10.00 50.00
Final Sinavi / Final Examination 1 2.00 2.00
Soru-Yanit / Question-Answer 4 10.00 40.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 2.00 2.00
Performans / Performance 1 10.00 10.00
Toplam / Total: 14 46.00 116.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 116.00/25.00 = 4.64 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 116.00 / 25.00 = 4.64 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES
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Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

1.1.10

1.1.11

1.0grenciler ileri Deprem ve
Yapi Mihendisligi kavramlarini
tanimlayabilecek ve
kullanabileceklerdir. / Students
will be able to define and
manipulate advanced concepts
of Earthquake and Structural
Engineering.

2.0grenciler, sismik tasarim
kodlari, yapisal dinamigi,
geoteknik deprem
muhendisligi, depreme
dayanikl tasarim, sismik data
toplama ve manipulasyonu,
deprem tehlikesi ve risk analizi
hakkinda temel bilgileri
gelistirebileceklerdir. / Students
will be able to develop basic
knowledge of seismic design
codes, structural dynamics,
geotechnical earthquake
engineering, earthquake
resistant design, seismic data
acquisition and manipulation,
earthquake hazard and risk
analysis.

3.0grenciler bagimsiz bir
sekilde arastirma projeleri
tasarlayip yurutebileceklerdir. /
Students will be able to design
and conduct research projects
independently.

4.0grenciler mesleki ve etik
sorumluluk
sergileyebileceklerdir. /
Students will be able to
demonstrating professional and
ethical responsibility.

5.0grenciler, modern teknoloji
ile baglantil olarak stirekli
6grenme bilinci
gelistirebileceklerdir. / Students
will be able to develop an
awareness of continuous
learning in relation with modern
technology.
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Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Dislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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