ECVL345 - Structural Analysis Il / Structural Analysis |l

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Structural Analysis Il / Structural Analysis Il

Ders Kodu / Course Code

ECVL345

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
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

Kirisler, cerceveler ve kafes sistemler icin hiperstatik sistemlere giris. Kiriglerde ve
cercevelerde deformasyonlara giris. Hiperstatik sistemlerin ¢oziimdi. Kirigler icin belirsizlik
derecesinin belirlenmesi ve analizi. Kuvvet yontemi / belirsiz sistemler ve deplasman
hesaplamalari. Deplasman yontemi. Belirsiz kirisler icin moment dagihm yéntemleri. Sanal
kuvvet/enerji metodu yontemi icin moment ¢arpim tablosunun kullanimi. Belirsiz kirigler igin
kesme ve moment diyagramlarinin gizilmesi. Cergeveler igin belirsizlik derecesinin
belirlenmesi ve analizi. Kuvvet yontemi / belirsiz sistemler ve deplasman hesaplamalari.
Deplasman ydntemi. Belirsiz gergceveler icin moment dagihm yéntemleri. Sanal kuvvet
yOntemi icin moment ¢arpim tablosunun kullanimi. Belirsiz ¢ergeveler icin kesme ve
moment diyagramlarinin gizilmesi. Kafes sistemlerinin belirsizlik derecesi (i¢ ve dis).
Belirsiz kafes sistemlerinin analizi. Kuvvet yontemi / belirsiz sistemler ve deplasman
hesaplamalari. Deplasman yontemi. Belirsiz kafes eleman kuvvetlerinin (i¢csel ve digsal
olarak belirsiz) bulunmasi. izostatik siirekli kirigler (kdpriilerde) etki gizgilerinin gizilmesi,
hareketli yukler altinda maksimum reaksiyon, kesme kuvveti ve moment degerleri ve
yerinin belirlenmesi.

Introduction to indeterminate systems for beams, frames, and trusses. Introduction to
deformations in beams and frames. Solution of indeterminate systems. Determination
and analysis of degree of indeterminacy for beams. Force method/indeterminate
systems and displacement calculations. Displacement method. Moment distribution
methods for indeterminate beams. Use of moment multiplication tables for the virtual
force/energy method. Drawing shear and moment diagrams for indeterminate beams.
Determination and analysis of degree of indeterminacy for frames. Force
method/uncertain systems and displacement calculations. Displacement method.
Moment distribution methods for indeterminate frames. Use of moment multiplication
tables for the virtual force method. Drawing shear and moment diagrams for
indeterminate frames. Degree of indeterminacy (internal and external) of truss
systems. Analysis of indeterminate truss systems. Force method/indeterminate
systems and displacement calculations. Displacement method. Determination of
indeterminate truss element forces (internally and externally indeterminacy). Drawing
the influence lines of isostatic continuous beams (in bridges), determining the
maximum reaction, shear force and moment values and location under live loads.

igerigi / Content

Statikce belirsiz yapilarin kuvvet ydntemiyle analizi; strekli kirislerde, ¢ercevelerde ve
kafes sistemlerde; yer degistirme analiz ydntemleri; moment dagilimi yéntemi; sanal enerji
teoremi kullanilarak kirisler ve gerceveler; ve kafes sistemler icin statikge belirsiz yapilarin
yaklasik analiz hesabi ve deplasmanlari, maksimum moment ve kesme kuvveti
diagramlarinin cgizilerek maksimum deger ve lokasyonlarinin bulunmasi, konularini kapsar.
izostatik siirekli kirislerde (kdpriilerde) etki gizgilerinin gizilmesi ve maksimum tesirlerin
hareketli ylkler altinda bulunmasi.

Analysis of statically indeterminate structures by force method; displacement analysis
methods for continuous beams, frames and truss systems; moment distribution
method; approximate calculation and displacements of statically indeterminate
structures for beams and frames and truss systems using virtual energy theorem;
finding maximum values and locations by drawing maximum moment and shear force
diagrams. Drawing the influence lines in isostatic continuous beams (bridge
structures) and finding the maximum effects under live loads.




Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

[1] R.C. Hibbeler, Structural Analysis, 2019.

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

Baski)

G. Aksoylu, K. Darilmaz), Birsen Yayinevi, istanbul, Subat 2015. (2. Baski)

[5] Advanced Structural Analysis, A.K. Jain, Nem Chand & Bros., Roorkee.
Ders Notlari

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

[1]1 R.C. Hibbeler, Structural Analysis, 2019. )
[2] Yapi Statigi Cilt Il (A. Gakiroglu, E. Cetmeli) Beta Yayim Dagrtim, Istanbul, 2000.
(10. Baski)

[3] Yapi Statigi, Hiperstatik Sistemler, Konu Anlatimi ve C6ziimlu Problemler, (K. Girgin, M. | [3] Yapi Statigi, Hiperstatik Sistemler, Konu Anlatimi ve C6zimlu Problemler, (K.

Girgin, M. G. Aksoylu, K. Darilmaz), Birsen Yayinevi, istanbul, Subat 2015. (2. Baski)
[4] Statically Indeterminate Structures, C.K. Wang, McGraw Hill Book Co., New York.
[5] Advanced Structural Analysis, A.K. Jain, Nem Chand & Bros., Roorkee.

Course notes

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Can BALKAYA

Prof. Dr. Can BALKAYA

OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenciler, izostatik sistemlerde siirekli kiris, gergeveler igin belirsizlik derecesini belirler. izostatik
yapisal sistemin analizini moment dagitim yéntemi kullanarak hesaplar. Moment ve kesme kuvvet
diagramlarini izostatik stirekli kirigler icin gizerek maksimum kesit tesirlerini gorur.

Students will determine the degree of inderminacy for continuous beams and frames in indeterminate
structural systems. They will calculate the analysis of indeterminate structural systems using the
moment distribution method. They will draw moment and shear diagrams for indeterminate
continuous beams and observe maximum cross-sectional effects.

Statikce belirli olmayan (hiperstatik) sistemlerde yer degistirmeleri kuvvet yontemi ile hesaplar.
izostatik sistemlerin analizini yapar. Enerji teoremleri ve sanal kuvvet ydntemi igin moment garpim
integral tablosunun kullanimini 6grenir. Tablolari ve superpozisyon metodu kullanarak deplasman
hesabi yapar.

Calculate displacements in statically indeterminate systems using the force method. Analyze
indeterminate structural systems. Learn how to use the moment product integral table for energy
theorems and the virtual force method. Calculate displacements using tables and the superposition
method.

Hiperstatik kafes sistemlerde kuvvet yontemi kullanarak kafes elemanlarina gelen eksenel yiikleri,
mesnet reaksiyonlarini ve deplasmanlari hesaplar.

Calculates axial loads, support reactions and displacements on truss elements using the force
method in statically indeterminate truss systems.

izostatik stirekli kirislerde (kdpriilerde) tesir gizgilerinin gizilmesi, hareketli yiikler altinda maksimum
reaksiyon kesme kuvveti moment degerlerinin izostatik sistemlerde bulunmasi.

Drawing influence lines in indeterminate continuous beams (bridges), finding the maximum reaction
shear force moment values under live loads in indeterminate systems.

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
Girig, Statik ve lzostatik stirekli kirigler ve gergeve sistemleri. Denge
denklemleri, mesnet reaksiyonlarinin statik sistemler icin bulunmasi,
1 kesme ve moment diagramlarinin gizilmesi, i¢ kuvvetlerin bulunmasi
konularinin 6zet olarak yapi analiz | dersinden tekrari.
Introduction to statically determinate and indeterminate continuous
beams and frame systems. A summary review of topics from
Structural Analysis |, including equations of equilibrium, determining
support reactions for static systems, drawing shear and moment
diagrams, and calculating internal forces.
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Kirig ve cergeveli izostatik sistemlerde belirsizlik derecesinin I1zostatik kiriglerin moment dagilim
bulunmasi. Izostatik yapisal sistemlerinin moment dagihm metodu ile [yéntemi kullanilarak analizi ve
5 analizi. Izostatik kiris sistemlerde kesme ve moment diagramlari kesme ve moment diagramlarinin
cizilmesi maksimum kesit kuvvetlerinin belirlenmesi. cizilmesi dair 6rnekler.
Examples of analysis of
indeterminate beams using the
Influence Lines for Statically Determinate Structures moment distribution method and
drawing shear and moment
diagrams.

. . Ogretim Yoéntem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tegknikleri/Teaching Methods On Hazirlik / Preliminary
. . Techniques
Izostatik kirig yapisal sistemlerinin kuvvet deplasman methodu ile |1zostatik kiriglerin kuvvet yontemi

3 analizi. |zostatik sistemlerinin analizinde deplasmanlar igin Maxwell- |kullanilarak analizine iligkin
Betti teoremi ve enerji teoremi. Ornekler.
Analysis of indeterminate beam structural systems by force method. |Examples for the analysis of
Maxwell-Betti theorem and energy theorem for displacements in the |indeterminate beams by using
analysis of indeterminate systems. force method.

. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Te?knikleri/Teaching Methods On Hazirlik / Preliminary

Techniques
4 izostatik gerceveli yapisal sistemlerinin moment dagilim metodu ile
analizi. Superpoziyon yénteminin égretiimesi.
Analysis of indeterminate frame structural systems using the moment
distribution method. Teaching the superposition method.

. . Ogretim Yéntem ve = L

Teorik Dersler / Theoretical Uygulama Lab 9 On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Techniques

Izostatik gerceveli yapisal sistemlerinin force metodu ile analizi.
Maksimum kesit tesirlerinin bulunmasi i¢in kesme ve moment
5 diagramlarinin gizilmesi. izostatik sistemdeki tiim mesnet
reaksiyonlarinin bulunmasi.

izostatik cerceveli yapisal
sistemlerin force method ile
analize ait 6rnekler.

Analysis of isostatic frame structural systems using the force method.
Drawing shear and moment diagrams to determine maximum cross-
sectional effects. Determining all support reactions in the
indeterminate structural system.

Examples of analysis of
indeterminate frame structural
systems using the force method.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
izostatik yapisal sistemlerin moment garpim integral tablosunun
kullanarak analizi. Superpozisyon uygulanmasi.
Analysis of statically determinate structural systems using moment
product integral tables. Application of superposition.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab ?g{‘:;;:reriﬁgt:ggi\éz Methods On Hazirlik / Preliminary
Technigues
Kirig ve gerceveli sistemlerde
deplasman hesabina dair sayisal
ornek ile uygulamada verilen bir
Statik ve izostatik kiris ve cerceveli sistemlerde deplasman hesabi. kesitin atalet momentinin
hesaplanmasi ve yapi malzeme
ozelligine gore elastik modulu
kullanilarak gergek deplasman
bulunmasi.
Calculating the moment of inertia
of a given section in practice with
a numerical example on
Displacement calculations in static and isostatic beam and frame displacement calculation in beam
systems. and frame systems and finding
the actual displacement using the
elastic modulus according to the
building material properties.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁﬁ:};riﬁgggﬂ\r’; Methods On Hazirlik / Preliminary
Technigues
Ara Sinav
MIDTERM EXAMINATION
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Techniques

izostatik kafes sistemlerin tanitiimasi. ig ve dis izostatik belirsizliklerin
tespit edilmesi.

Kopri kafes sistemleri, ¢ati
sistemleri, uzay kafes sistemleri
gibi uygulamaya yonelik izostatik
kafes sistemlere ait 6rnekler.

Introduction to indeterminate truss systems. Determination of internal
and external indeterminacy.

Examples of indeterminate truss
systems for application such as
bridge truss systems, roof
systems, space truss systems.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Gergek bir képri sistemde verilen
yatay ve disey yukler altinda
Statik olarak belirsiz kafes sistemlerinin kuvvet yontemi ile analizi. Dis Iyzl,?kslffrtll: gjlfl?:r:;irpfglgn:nge?len
bel!r5|z kafe_s eleman kuvvetleri ve reaksiyon kuvvetlerinin davranis ile eksenel kuvvet
belirlenmesi.
elemanlarinin gekme yada basing
10
altinda olma durumunun kontrol
edilmesi.
Determining the loads on the
indeterminate truss system under
Analysis of statically indeterminate truss systems by force method. |given horizontal and vertical loads
Determine external indeterminate truss member forces and reaction |in a real bridge system and
forces. checking the general behavior
and the tension or compression
status of the axial force elements.
. . Ogretim Yoéntem ve = I
Teorik Dersler / Theoretical Uygulama Lab Te?knikleri/Teaching Methods On Hazirlik / Preliminary
_ Techniques
Statik olarak belirsiz kafes sistemlerinin kuvvet yontemi ile analizi. Ig
11 belirsiz kafes eleman kuvvetleri ve reaksiyon kuvvetlerinin
belirlenmesi.
Analysis of statically indeterminate truss systems by force method.
Determine internal indeterminate truss member forces and reaction
forces.
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Te?knikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 izostatik kafes sistemlerde kuvvet yéntemi ile deplasmanlarin hesabi.
Calculation of displacements in indeterminate truss systems using
the force method.
. . Ogretim Yontem ve . _
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
13 izostatik sistemlerde képrii kiriglerinde etki gizgilerinin 6nemi,
hareketli yiikler ve etki tesir gizgilerinin nasil gizilecegine giris.
The importance of influence lines in bridge beams in isostatic
systems and introduction to live loads, how to draw them to find
maximum effect.
. . Ogretim Yoéntem ve - _
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
] Technigues
Izostatik surekli kirislerde mesnet reaksiyonuna yada verilen bir
14 noktaya gore tesir gizgilerinin gizilerek k6épri ustinde maksimum

kesme kuvveti, moment yada reaksiyon etkilerinin bulunmasi.

Determining the maximum shear force, moment or reaction effects on
the indeterminate beam structure by drawing influence lines
according to the support reaction or a given point in indeterminate
continuous beams.
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Teorik Dersler / Theoretical Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

15 Yariyll Sonu Sinavi

FINAL EXAM

DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Y1l igi Etkinlikleri / Term (or Year) Learning Activities S Percentage of
Number o 2
Contribution (%)

Ara Sinav / Midterm Examination 1 80
Ev Odevi / Homework 2 20
Toplam / Total: 3 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 40

Savi/ Katki Yuzdesi /

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥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 Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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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 1 40.00 40.00
Derse Katilim / Attending Lectures 13 4.00 52.00
Ev Odevi / Homework 2 5.00 10.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Toplam / Total: 19 95.00 148.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 148.00/25.00 = 5.92 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 148.00 / 25.00 = 5.92 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilar / Program Outcomes

1.1.2

1.1.3

1141115 (116|117 | 118 [ 1.1.9 |1.1.10(1.1.11

1.0grenciler, izostatik
sistemlerde strekli kiris,
cerceveler icin belirsizlik
derecesini belirler. izostatik
yapisal sistemin analizini
moment dagitim yéntemi
kullanarak hesaplar. Moment
ve kesme kuvvet diagramlarini
izostatik surekli kirigler igin
cizerek maksimum kesit
tesirlerini gorir. / Students will
determine the degree of
inderminacy for continuous
beams and frames in
indeterminate structural
systems. They will calculate
the analysis of indeterminate
structural systems using the
moment distribution method.
They will draw moment and
shear diagrams for
indeterminate continuous
beams and observe maximum
cross-sectional effects.

718




2.Statikce belirli olmayan
(hiperstatik) sistemlerde yer
degistirmeleri kuvvet yontemi
ile hesaplar. izostatik
sistemlerin analizini yapar.
Enerji teoremleri ve sanal
kuvvet yéntemi icin moment
carpim integral tablosunun
kullanimini 6grenir. Tablolari ve
superpozisyon metodu
kullanarak deplasman hesabi
yapar. / Calculate
displacements in statically
indeterminate systems using
the force method. Analyze
indeterminate structural
systems. Learn how to use the
moment product integral table
for energy theorems and the
virtual force method. Calculate
displacements using tables and
the superposition method.

3.Hiperstatik kafes sistemlerde
kuvvet ydntemi kullanarak
kafes elemanlarina gelen
eksenel yukleri, mesnet
reaksiyonlarini ve
deplasmanlari hesaplar. /
Calculates axial loads, support
reactions and displacements
on truss elements using the
force method in statically
indeterminate truss systems.

4.izostatik siirekli kiriglerde
(koprilerde) tesir gizgilerinin
Gizilmesi, hareketli ytkler
altinda maksimum reaksiyon
kesme kuvveti moment
degerlerinin izostatik
sistemlerde bulunmasi. /
Drawing influence lines in
indeterminate continuous
beams (bridges), finding the
maximum reaction shear force
moment values under live
loads in indeterminate
systems.

Katki Dlzeyi / Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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