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CE8021 STRUCTURAL DYNAMICS AND EARTHQUAKE ENGINEERING 

DETAILED SYLLABUS 

OBJECTIVE: 

• To understand the behaviour of dynamic loading. Study the effect of earthquake 

loading on the behaviour of structures. Understand the codal provisions to design the 

structures as earthquake resistant. 

UNIT I SINGLE DEGREE OF FREEDOM SYSTEM  

Definition of degree of freedom – Idealization of structure as Single Degree of Freedom 

(SDOF) system – Formulation of equation of motion for various SDOF system – D’ Alemberts 

Principles – Effect of damping – Free and forced vibration of damped and undamped 

structures – Response to harmonic forces and periodic forces. 

UNIT II MULTI DEGREE OF FREEDOM SYSTEM  

Formulation of equation of motion for multi degree of freedom (MDOF) system – Evaluation of 

natural frequencies and modes – Eigen values and Eigen vectors – Response to free and 

forced vibration of undamped and damped MDOF systems – Modal superposition methods. 

UNIT III INTRODUCTION TO EARTHQUAKE ENGINEERING  

Elements of Engineering Seismology – Definitions, Introduction to Seismic hazard, 

Earthquake phenomenon – Seismo tectonics – Seismic Instrumentation – Characteristics of 

Strong Earthquake motion – Estimation of Earthquake Parameters. 

UNIT IV EARTHQUAKE EFFECTS ON STRUCTURES  

Effect of earthquake on different types of structures – Behaviour of RCC, Steel and 

prestressed Concrete Structures under earthquake loading – Pinching Effect – Bouchinger 

Effects – Evaluation of Earthquake forces – IS Code 1893: 2002 – Response Spectra – 

Lessons learnt from past earthquakes. 

UNIT V CONCEPTS OF EARTHQUAKE RESISTANT DESIGN  

Causes of damage – Planning considerations/Architectural concept (IS 4326–1993) – 

Guidelines for Earthquake resistant design – Earthquake resistant design of masonry 

buildings – Design consideration – Guidelines – Earthquake resistant design of R.C.C. 

buildings – Lateral load analysis – Design and detailing (IS 13920:1993). 

TEXTBOOKS: 

1. Mario Paz, Structural Dynamics – Theory and Computations, Fourth Edition, CBS 

publishers, 1997. 
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