ECVL324 - Bridge Structures / Bridge Structures

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Bridge Structures / Bridge Structures

Ders Kodu / Course Code

ECVL324

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 3

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

insaat Miithendislerinin binalar, barajlar, képriiler vb. yapilar tasarlamalan gerekmektedir.
Bu ders saftlarin, yaylarin, kolonlarin ve payandalarin, planda kavisli kirislerin, kiris
kolonlarinin, barajlarin, gu¢ aktariminin tasariminin temel ilkelerini tanitmayi
amagclamaktadir. Bacalar, istinat duvarlari, asimetrik kirisler, ince ve kalin

silindirler. Bu ders ayni zamanda, yapisal elemanlarin arizalanmasi, silindirlerdeki
basinglarn ortaya ¢ikmasi icin basarisizlik olgusu ve prensipleri hakkinda bilgi aktarir.

Civil Engineers are required to design structures like buildings, dams, bridges, etc.
This course is intended to introduce the basic principles for the design of power
transmission of shafts, springs, columns and struts, beams curved in plan, beam
columns, dams, chimneys, retaining walls, unsymmetrical beams, thin and thick
cylinders. This course also imports knowledge about the failure phenomenon and
principles to present failure of structural members, pressure in cylinders.

igerigi / Content

Gerinim enerijisi ve gerinim enerjisi yogunlugu - eksenel ylk (kademeli, ani ve darbeli
yuklemeler), kesme, egme ve burulma nedeniyle gerinim enerijisi - Castigliano teoremleri -
Maxwell'in karsilikli teoremi - Sanal ¢alisma prensibi - birim yiik yéntemi - Hesaplama igin
enerji teoremlerinin uygulanmasi belirli kirislerde, diizlem gergevelerde ve diizlem kafes
kirigslerde sapmalar - uyum eksikligi ve sicaklik etkileri - Williot Mohr'un Diyagrami.

Strain energy and strain energy density - strain energy due to axial load (gradual,
sudden and impact loadings) , shear, flexure and torsion - Castigliano’s theorems -
Maxwell’s reciprocal theorem - Principle of virtual work - unit load method - Application
of energy theorems for computing deflections in determinate beams , plane frames
and plane trusses - lack of fit and temperature effects - Williot Mohr's Diagram.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

“Strength of Materials Vol. I” by S P Timonshenko
Ders Notlar

“Strength of Materials Vol. I” by S P Timonshenko
Course notes
Lecture, question and answer

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Ebru Giinaydin




OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenciler birlesik mukavemet halleri ve kiriglerin sehimlerini tanimlayabilecekler. Students will be able to define combined stress problems and deflections of beams.
Ogrenciler enerji metotlanini gubuk elemanlara uygulayabileceklerdir. Students will be able to apply energy methods to rod elements.

Kopri tiirG yapilarin yapisal analizini yapabilme. Ability to perform structural analysis of bridge type structures.

Ogrenciler, birlesik mukavemet hallerindeki yapisal elamanlari tasarlayabileceklerdir. Students will be able to design structural members under combined loading.
Ogrenciler kdpriiler hakkinda genel bilgi ve tanimlan kavrayabileceklerdir. Students will be able to understand general information and definitions about bridges.

HAFTALIK DERS iGERIGi / 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 Girig, Saf burulma teorisini ve saf burulmada yapilan varsayimlar
Introduction, Explain theory of pure torsion and assumptions made in
pure torsion.
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 ENERJI ILKELERI
ENERGY PRINCIPLES
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 ENERJI ILKELERI
ENERGY PRINCIPLES
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 integrasyon yéntemi, Elastik Egri
Beam Deflections - Double Integration Method
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 integrasyon yéntemi, Elastik Egri

Beam Deflections - Double Integration Method
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Kiris deplasman hesabi. Tekillik (singularity) fonksiyonlari
Singularity Functions for Beam Deflections
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Kiris deplasman hesabi. Tekillik (singularity) fonksiyonlari
Singularity Functions for Beam Deflections
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm Examination
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Moment Alan Teoremleri
Moment Area Theorems
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Moment Alan Teoremleri
Moment Area Theorems
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Statik olarak belirsiz surekli bir kirisin superpozisyon yéntemi

kullanilarak analizi

Analysis of a statically indeterminate continuous beam using the
method of superposition
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Kolon Burkulmasina Girig
Introduction to Column Buckling
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Kritik Burkulma Yuku
Critical Buckling Load
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Von Mises Gerilmesi
Combined Loading Plus Von Mises Stress
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
15 Yariyil Sonu Sinavi

Final Examination
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
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 N y Percentage of
umber S o
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 10.00 10.00
Bireysel Calisma / Self Study 10 3.00 30.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 5.00 5.00
Soru-Yanit / Question-Answer 1 10.00 10.00
Performans / Performance 14 2.00 28.00
Toplam / Total: 41 33.00 125.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 125.00/25.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 125.00 / 25.00 = 5.00 ~ 5.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.0grenciler birlesik
mukavemet halleri ve kirislerin
sehimlerini
tanimlayabilecekler. / Students 1 2 1 3 3 4 2 1 2 1 3
will be able to define combined
stress problems and
deflections of beams.

2.0grenciler enerji metotlarini
Gcubuk elemanlara
uygulayabileceklerdir. /

Students will be able to apply 4 5 2 3 2 2 2 2 2 2 1
energy methods to rod
elements.

3.Kopru turt yapilarn yapisal
analizini yapabilme. / Ability to
perform structural analysis of
bridge type structures.

4.0grenciler, birlesik
mukavemet hallerindeki yapisal
elamanlar
tasarlayabileceklerdir. / 3 2 1 4 3 4 2 4 5 3 2
Students will be able to design
structural members under
combined loading.

5.0grenciler kdpriiler hakkinda
genel bilgi ve tanimlari
kavrayabileceklerdir. / Students

will be able to understand 1 1 1 3 3 2 1 2 3 5 4
general information and
definitions about bridges.

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