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AE8014 STRUCTURAL DYNAMICS 

DETAILED SYLLABUS 

OBJECTIVE: 

• To study the effect of periodic and a periodic force on mechanical systems with matrix 

approach and also to get the natural characteristics of large sized problems using 

approximate methods. 

UNIT I FORCE DEFLECTION PROPERTIES OF STRUCTURES  

Constraints and Generalized coordinates – Virtual work and generalized forces – Force – 

Deflection influence functions – stiffness and flexibility methods. 

UNIT II PRINCIPLES OF DYNAMICS  

Free and forced vibrations of systems with finite degrees of freedom – Response to periodic 

excitation – Impulse Response Function – Convolution Integral 

UNIT III NATURAL MODES OF VIBRATION  

Equations of motion for Multi degree of freedom Systems - Solution of Eigen value problems 

– Normal coordinates and orthogonality Conditions. Modal Analysis. 

UNIT IV ENERGY METHODS  

Rayleigh’s principle – Rayleigh – Ritz method – Coupled natural modes – Effect of rotary 

inertia and shear on lateral vibrations of beams – Natural vibrations of plates. 

UNIT V APPROXIMATE METHODS  

Approximate methods of evaluating the Eigen frequencies and eigen vectors by reduced, 

subspace, Lanczos, Power, Matrix condensation and QR methods. 
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