Izmir Yiiksek Teknoloji Enstitiisii Insaat Miihendisligi Béliimii
Giilbahge, Urla izmir 35430

Course Content:
Dynamic equilibrium equations. Single and multi degree of freedom systems under harmonic, periodic
and general dynamic loading. Energy methods. Modal analysis. Earthquake response of structures.

Course Objectives:

(numbers shown in the parentheses are the course learning outcomes )

1. Knowing the basic principles of structural dynamics and application to structural design.

2. Finding the solutions of dynamic analysis and structural designs by using physical and mathematical
modeling according to dynamic effects.

3. Knowing the dynamic characteristics of structures and understanding the effects on the structural
response.

4. Understanding the importance of dynamic effects on the structure subjected to earthquakes.

Course Learning Outcomes:

(numbers shown in the parentheses are the program outcomes)

1. Knowing and using the basic principles of structural dynamics for analysis.

2. Constructing the structural models for dynamic analysis and evaluating the dynamic characteristics of the
structures.

3. Knowing the importance of dynamic effects such as earthquake and wind for structural design, calculating
the structural response under these effects.

4. Knowing the effects of earthquakes on the living standarts of people in the national and international level
and knowing the importance of structural dynamics concepts in earthquake resistant structural design.

5. Using the basic physical and mathematical methods for analysis.

Ders Kitabi (Textbook):
-K. Chopra, Dynamics of Structures, 2000, Prentice Hall, ISBN 978-0130869739

Diger Kaynaklar (Other References):

- Sekaran Rajasekaran (2009) Structural dynamics of earthquake engineering: Theory and application using
Mathematica and Matlab

- R. W. Clough, J. Penzien, Dynamics of Structures,1990, McGraw Hill, 2nd Edition, ISBN 0-07-113241-4
- Structural Dynamics, Roy. R. Craig, 1981, Wiley, ISBN 0-471-87715-8

- Vedat Yerlici, Hilmi Lus, Yapi Dinamigine Giris, 2007, Mart Matbacilik Sanatlari, ISBN975-6193-68-6

islenen Konular (Course Plan)
Hafta(Week) Konu(Topics)

1 Numerical Integration of an ordinary differential equation.
Single-Degree-of-Freedom (SDOF) Systems: Equations of Motion, Problem Statement
and Solution Methods. Free Vibration.

2 Free vibration response of damped SDOF systems
Response to Arbitrary, Step and Pulse Excitations. Numerical Evaluation of Dynamic
Response.

3 Dynamic response of SDOF systems subjected to forcing functions: Resonance,
transmissibility and vibration isolation, accelerometer design

4 Dynamic response of SDOF systems subjected to general forcing functions: Impulse,

Duhamel's Integral, Constant Force, Rectangular Pulse.
Shock Spectra, Earthquake Spectra: Linear Response Spectra
Earthquake Response of Linear Systems.

7 Midterm Exam 1

o Ul




10
12

13
14

Izmir Yiiksek Teknoloji Enstitiisii Insaat Miihendisligi Béliimii

Giilbahge, Urla izmir 35430

Vibration of Multi Degree of freedom (MDOF) Systems: Generalized Coordinates,
Properties of modal shapes.

Forced vibration of undamped and damped MDOF systems.

Approximate Method for determining modal shapes.

Introduction to Finite Element Method. Dynamic analysis of three dimensional
structures.

Earthquake Response of MDOF Systems

Earthquake Response of MDOF Systems

Ol¢me ve Degerlendirme(Assessment Criteria)

Adedi Degerlendirmedeki Katkisi,
Faaliyetler(Activities) (Quantity) % (Effects on Grading, %)
Y1l i¢i Sinavlan (Midterm Exams) 1 %20
Kisa Sinavlar (Quizzes) 4 %5
Odevler (Homework) ~20 %50
Final Exam 1 %25
Program Ciktilan iliskisi* (Relationship with Programme Outcomes)

PC1| PC2[ PC3[ PC4] PC5] PC6| PC7[ PC8| PC9| PC10 | PC11 | PC12 [ PC13

CE 423

4

4 2 |3 2 2

*sayilar 4” yliksek olacak sekilde dersin program ciktilarini karsilama derecesini gésterir(numbers indicate the
level of the programme outcomes are fulfilled by the course “4” being high)

Hazirlayan Kisiler (Prepared by):  Dr. Giirsoy Turan

Tarih (Date)

Modified

: 18 Agustos 2011 (18 August 2011)
:06.10.2022
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Letter Grade and Explanation (adopted from www.houghton.edu)
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