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Course Objective:   
The student will learn the basic understanding and nature of the earthquakes, analysis of structures 

subjected to earthquakes and design of structures to resist strong ground motions. The student will 

also learn the practical approach including use of prevalent codes in analysis and design of 

structures for earthquake loads.  

Course Contents: 

 

1.0 Introduction    (2 hrs) 

           1.1  Effects of earthquakes  

1.2  Theories and criteria of earthquake design  

1.3  Basic requirements for earthquake resistant structures  

 

2.0  Fundamental of Earthquake Engineering        (6 hrs) 

2.1  Earthquake and Seismicity    

2.2  Causes of earthquakes  

2.3  Mechanism of earthquakes  

2.4  Measure of earthquakes  

2.5  Attenuation laws  

2.6  Local soil conditions  

2.7  Response spectra of earthquakes  

2.8  Seismic risk and seismic zoning  

 

3.0 Basics Structural Dynamics   (6 hrs)            

3.1 Introduction    

3.1.1  Dynamic problems  

3.1.2  Response of structures of vibration  

3.2  Introduction to Single degree of freedom (SDOF) system    

3.2.1  Simple harmonic motion  

3.2.2  Equation of motion and natural frequency  

3.2.3  Free vibration response (damped and undamped) of SDOF system  

3.3  Multi degree of freedom (MDOF) System    

3.3.1  Modeling of MDOF system structures  

3.3.2  Equation of motion in matrix form  
 



4.0 Lateral Load Resisting Systems for Buildings                                                         (8 hrs) 

4.1  Different structural systems for lateral loads  

4.2  Floor diaphragms  

                         4.3  Lateral load distribution with rigid floor diaphragms  

4.4  Centre of mass and centre of rigidity  

4.5  Torsionally coupled and uncoupled system  

4.6  Moment resisting frames  

4.7  Shear walls  

5.0 Earthquake Design Buildings              (8 hrs)  

5.1  Strength, stiffness and stability requirements  

5.2  Ductility of the system and members  

5.3  Seismic coefficient method and code provisions  

5.4  Response spectrum method and the code provision  

5.5  Introduction to modal analysis  

5.6  Code provision on ductility factors, drift limit  

5.7  Detailing of reinforced concrete moment resisting frames for earthquakes  
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