2023 - 2024 / INS515 - Plates and Shells / Plates and Shells

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Plates and Shells / Plates and Shells

Ders Kodu / Course Code

INS515

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Master without Thesis / Master without Thesis

Ders Akts Kredi / ECTS 6.00
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

1

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Plaklar ve Kabuklar dersinin amaci, 6grencilere plak ve kabuk yapilarin analizi, tasarimi ve
davranigi konularinda bilgi ve beceriler kazandirmaktir. Bu ders, plak ve kabuklarin
matematiksel temellerini, teorik modellerini ve analiz yéntemlerini kapsar. Ders, plak ve
kabuk yapilarin tagima kapasitesini, esneklik analizini, stabilite analizini ve titresim
analizini ele alir. Ayrica, plak ve kabuk yapilarin optimizasyonu ve giincel arastirmalar
konularina da deginir. Plaklar ve Kabuklar dersi, yapisal mihendislik alaninda galisan
ogrenciler ve profesyoneller i¢in dnemlidir, ¢linkii plak ve kabuk yapilar, ingaat
muihendisliginde genis bir uygulama alanina sahiptir ve yliksek dayaniklilik ve hafiflik
saglayarak yapi tasariminda 6nemli bir rol oynar.

The aim of the Plates and Shells course is to provide students with knowledge and
skills in the analysis, design and behavior of plate and shell structures. This course
covers the mathematical foundations, theoretical models and analysis methods of
plates and shells. The course deals with the bearing capacity, flexibility analysis,
stability analysis and vibration analysis of plate and shell structures. It also addresses
the optimization of plate and shell structures and current research topics. The Plate
and Shell course is important for students and professionals working in the field of
structural engineering because plate and shell structures have a wide range of
applications in civil engineering and play an important role in structural design by
providing high strength and light weight.

igerigi / Content

Plaklar ve Kabuklar dersinin amaci, 6grencilere plak ve kabuk yapilarin analizi, tasarimi ve
davranisi konularinda bilgi ve beceriler kazandirmaktir. Bu ders, plak ve kabuklarin
matematiksel temellerini, teorik modellerini ve analiz yéntemlerini kapsar. Ders, plak ve
kabuk yapilarin tagima kapasitesini, esneklik analizini, stabilite analizini ve titresim
analizini ele alir. Ayrica, plak ve kabuk yapilarin optimizasyonu ve giincel arastirmalar
konularina da deginir. Plaklar ve Kabuklar dersi, yapisal mihendislik alaninda galisan
ogrenciler ve profesyoneller icin 6nemlidir, ¢linkli plak ve kabuk yapilar, ingaat
muhendisliginde genis bir uygulama alanina sahiptir ve yliksek dayaniklilik ve hafiflik
saglayarak yapi tasariminda 6nemli bir rol oynar.

The aim of the Plates and Shells course is to provide students with knowledge and
skills in the analysis, design and behavior of plate and shell structures. This course
covers the mathematical foundations, theoretical models and analysis methods of
plates and shells. The course deals with the bearing capacity, flexibility analysis,
stability analysis and vibration analysis of plate and shell structures. It also addresses
the optimization of plate and shell structures and current research topics. The Plate
and Shell course is important for students and professionals working in the field of
structural engineering because plate and shell structures have a wide range of
applications in civil engineering and play an important role in structural design by
providing high strength and light weight.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Yok

None




Staj Durumu / Internship Status

Yok

None

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

Plates and Shells for Smart Structures: Classical and Advanced Theories for Modeling and
Analysis, Erasmo Carrera

Plates and Shells for Smart Structures: Classical and Advanced Theories for Modeling
and Analysis, Erasmo Carrera

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Plak ve kabuk yapilarin davranisini anlama. Understand the behavior of plate and shell structures.

2 Plak ve kabuk yapilarin analitik ve sayisal olarak modellenmesi becerisi gelistirme. Develop skills to analytically and numerically model plate and shell structures.
3 Plak ve kabuk yapilarin tagima kapasitesini hesaplama becerisi kazanma. Calculate the load-carrying capacity of plate and shell structures.

4 Plak ve kabuk yapilarinin miihendislik tasarimini yapabilme becerisi gelistirme. Develop skills to engineer the design of plate and shell structures.

5 Plak ve kabuk yapilarinin dayanikliigini degerlendirme becerisi kazanma. Acquire the ability to assess the durability of plate and shell structures.

HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Plaklar ve kabuklar teorisi: tanim ve temel prensipler
Theory of plates and shells: definition and basic principles
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 idealize edilmis plak ve kabuk sistemleri
Idealized plate and shell systems
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Plaklann analizi: Navier-Lame denklemleri ve ¢6zim teknikleri
Analysis of plates: Navier-Lame equations and solution techniques
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Plaklarin analizi: Surekli ortam teorisi ve yontemleri
Analysis of plates: Continuous media theory and methods
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Plaklarin analizi: Sayisal yaklasimlar ve sonlu elemanlar yontemi

Plaklarin analizi: Sayisal yaklasimlar ve sonlu elemanlar yontemi
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Plaklarin tagima kapasitesi ve esneklik analizi
Bearing capacity and elasticity analysis of plates
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Kabuklarin analizi: Lineer elastik kabuk teorisi
Analysis of shells: Linear elastic shell theory
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Kabuklarin analizi: Sayisal yaklasimlar ve sonlu elemanlar yontemi
Analysis of shells: Numerical approaches and finite element method
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Kabuklarin tagima kapasitesi ve esneklik analizi
Carrying capacity and elasticity analysis of shells
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Plak ve kabuk yapilarin stabilite analizi

Stability analysis of plate and shell structures
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Plak ve kabuk yapilarin titresim analizi
Vibration analysis of plate and shell structures
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Plak ve kabuk yapilarin optimizasyonu
Optimization of plate and shell structures
Ogretim Yontem ve . o
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Plak ve kabuk yapilarinda gilincel arastirmalar ve uygulamalar

Current research and applications in plate and shell structures
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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(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
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 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 76.00 76.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 72.00 72.00
Toplam / Total: 4 150.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.Plak ve kabuk yapilarin
davranisini anlama. /
Understand the behavior of
plate and shell structures.

2.Plak ve kabuk yapilarin
analitik ve sayisal olarak
modellenmesi becerisi
gelistirme. / Develop skills to 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
analytically and numerically
model plate and shell
structures.

3.Plak ve kabuk yapilarin
tasima kapasitesini hesaplama
becerisi kazanma. / Calculate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
the load-carrying capacity of
plate and shell structures.

4.Plak ve kabuk yapilarinin
muhendislik tasarimini
yapabilme becerisi gelistirme. / 5
Develop skills to engineer the
design of plate and shell
structures.

5.Plak ve kabuk yapilarinin
dayanikliligini degerlendirme
becerisi kazanma. / Acquire the 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
ability to assess the durability
of plate and shell structures.

Katki Dlzeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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