ECVL310 - Structural Analysis Il / Structural Analysis Il

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Structural Analysis Il / Structural Analysis Il

Ders Kodu / Course Code

ECVL310

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

Amaci / Purpose

Hiperstatik sistemlerin dis ylkler, sicaklik degismesi ve mesnet cokmeleri etkisinde Kuvvet
Yontemiyle ¢6zimi. Hiperstatik sistemlerde yerdegistirme hesabi, kisaltma teoremi.
Elastik mesnetli ve elastik birlesimli sistemler. Hareketli ylike gére hesap ve tesir gizgileri.
Yapi sistemlerinin en elverigsiz yikleme durumlarina gére hesabl. Yapi sistemlerinin
hesabinda yerdegistirme yontemleri: Digiim noktasi sabit sistemlerde Agi ve Cross
yontemleri. Dugiim noktasi hareketli gercevelerde Agi Yontemi.

Solution of indeterminate systems under the effect of external loads, temperature
changes and collapse. Displacement calculation in static systems by virtual work
theory. Systems with elastic supports and connections. Calculation and influence
lines according to live load. Calculation of structural systems according to the most
critical loading conditions. Displacement methods in calculation of structural systems:
slope-deflection and moment distribution method for the systems without joint
translations.

igerigi / Content

Statikge belirsiz yapilarin kuvvet yontemiyle analizi; surekli kiriglerde elverigsiz yliklemeler;
yer degistirme analiz yéntemleri; egim-sapma denklemleri ve moment dagilimi yéntemi;
kirisler ve gerceveler;

statikge belirsiz yapilarin yaklasik hesabi konularini kapsar.

Analysis of statically indeterminate structures by force method; critical loading on
continuous beams; displacement analysis methods; slope-deflection equations and
moment distribution method; beams and frames; moment area method. Covers the
calculation of statically indeterminate structures.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status




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

[1] Yapi Statigi Cilt Il (A. Gakiroglu, E. Cetmeli) Beta Yayim Dagitim, istanbul, 2000. (10.
Baski)

[2] Yapi Statigi, Hiperstatik Sistemler, Konu Anlatimi ve Céziimli Problemler, (K. Girgin, M.
G. Aksoylu, K. Darilmaz), Birsen Yayinevi, istanbul, Subat 2015. (2. Baski)

[3] Statically Indeterminate Structures, C.K. Wang, McGraw Hill Book Co., New York.

[4] Advanced Structural Analysis, A.K. Jain, Nem Chand & Bros., Roorkee.

Ders Notlari

[1] Yapi Statigi Cilt Il (A. Gakiroglu, E. Cetmeli) Beta Yayim Dagitim, istanbul, 2000.
(10. Baski)

[2] Yapi Statigi, Hiperstatik Sistemler, Konu Anlatimi ve Cézimli Problemler, (K.
Girgin, M. G. Aksoylu, K. Darilmaz), Birsen Yayinevi, istanbul, Subat 2015. (2. Baski)
[3] Statically Indeterminate Structures, C.K. Wang, McGraw Hill Book Co., New York.
[4] Advanced Structural Analysis, A.K. Jain, Nem Chand & Bros., Roorkee.

Course notes

Lecture, question and answer

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogretim Gérevlisi Ebru TOY

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Ogrenciler, izostatik sistemlerde yerdegistirmeleri ve dénmeleri eneriji ydntemlerini kullanarak Students will be able to calculate displacements and rotations in isostatic systems using energy
hesaplar. methods.

2 Statikge belirli olmayan (hiperstatik) sistemlerde yer degistirmeleri hesaplar. Calculates displacements in statically indeterminate (hyperstatic) systems.

3 Hiperstatik sistemlerde kuvvet yontemini veya moment dagitim yontemini kullanarak kesit tesirlerini Determines internal loading in statically indeterminate systems using either the force method or the
belirler. moment distribution method.

4 Hiperstatik sistemlerde tesir gizgileri yardimiyla en elverigsiz kesit tesirlerini ve mesnet tepkilerini Determines the load arrangements that will give the support reactions and most unfavorable internal
verecek yuk dizenlemelerini belirler. forces with the help of influence lines in hyperstatic systems.

HAFTALIK DERS iGCERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Girig, Statik ve Kinematik Belirsizlikler
Introduction, Static and Kinematic Indeterminacies
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Statik Olarak Belirli Yapilarda Tesir Cizgileri
Influence Lines for Statically Determinate Structures
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Muller Breslau ilkesini Kullanarak Tesir Gizgilerinin Belirlenmesi
Influence Line Diagram Using Muller Breslau Principle
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Hiperstatik Sistemlerin Hareketli Ylklere Gére Hesabi. Tesir
Cizgilerinin Gizimi ve Kullaniimasi
Analysis of statically indeterminate structures by force method under
moving loads, drawing shape of the influence lines
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Hiperstatik Esas Sistem Kavrami ile Tesir Cizgisi Sekillerinin

Belirlenmesi. Elverigsiz Yuklemeler.

Analysis of structures for most unfavourable loading conditions.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Siliperpozisyon Denklemleri. Digiim Noktalari Sabit Sistemlerin Agl
Yoéntemi ile Hesab.
Superposition equations, Analysis of systems without joint
translations by slope- deflection method.
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;;{g:{ﬁg:ggi\;z Methods On Hazirlik / Preliminary
Technigues
7 Siperpozisyon Denklemleri. Digum Noktalari Sabit Sistemlerin Agl
Ydéntemi ile Hesabi.
Superposition equations, Analysis of systems without joint
translations by slope- deflection method.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
MIDTERM EXAMINATION + COURSE ASSIGNMENT
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
9 Dagitma ve Gegis Sayilari Tanimi. Cross Yéntemi ile Hesap.
Analysis of systems by moment distribution method. Definitions.
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Dagitma ve Gegis Sayilari Tanimi. Cross Yontemi ile Hesap.
Analysis of systems by moment distribution method. Definitions
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Digium Noktalar Hareketli Sistemlerin Hesabi

Equations for the frames with joint translations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Digium Noktalar Hareketli Sistemlerin Hesabi
Equations for the frames with joint translations
Ogretim Yoéntem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Aci Yontemiyle Cerceve Sistemlerin Dusey ve Yatay Yilklere Gore
13
Hesabi
Analysis of systems with joint translations by slope-deflection method
Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Agci Yontemiyle Cerceve Sistemlerin Dusey ve Yatay Yiiklere Gore
14
Hesabi
Analysis of systems with joint translations by slope-deflection method
Ogretim Yoéntem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching 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 o
Contribution (%)
Ara Sinav / Midterm Examination 1 50
Ev Odevi / Homework 1 50
Toplam / Total: 2 100
Basari 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 Y{izdesi / Contribution to Success Grade(%): 60
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 10.00 10.00
Bireysel Calisma / Self Study 4 10.00 40.00
Derse Katilim / Attending Lectures 6 10.00 60.00
Final Sinavi / Final Examination 1 10.00 10.00
Soru-Yanit / Question-Answer 1 10.00 10.00
Toplam / Total: 13 50.00 130.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 130.00/25.00 = 5.20 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 130.00 / 25.00 = 5.20 ~
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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, izostatik
sistemlerde yerdegistirmeleri
ve dénmeleri eneriji
yontemlerini kullanarak
hesaplar. / Students will be 5 5
able to calculate displacements
and rotations in isostatic
systems using energy
methods.

2.Statikce belirli olmayan
(hiperstatik) sistemlerde yer
degistirmeleri hesaplar. /
Calculates displacements in
statically indeterminate
(hyperstatic) systems.

3.Hiperstatik sistemlerde
kuvvet ydntemini veya moment
dagitim yontemini kullanarak
kesit tesirlerini belirler. /
Determines internal loading in 5 5
statically indeterminate
systems using either the force
method or the moment
distribution method.

4 .Hiperstatik sistemlerde tesir
Gizgileri yardimiyla en elverissiz
kesit tesirlerini ve mesnet
tepkilerini verecek yuk
diizenlemelerini belirler. /
Determines the load 5 5
arrangements that will give the
support reactions and most
unfavorable internal forces with
the help of influence lines in
hyperstatic systems.

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

717




