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CE8002 INTRODUCTION TO SOIL DYNAMICS AND MACHINE FOUNDATIONS 

DETAILED SYLLABUS 

OBJECTIVE: 

• To understand the basics of soil dynamics – dynamic behaviour of soils – effects of 

dynamic loads and the various design methods. 

UNIT I THEORY OF VIBRATION  

Introduction – Nature dynamic loads – Vibrations of single degree freedom system – Free 

vibrations of spring – mass systems – Forced vibrations – Viscous damping - Transmissibility 

– Principles of vibration measuring instruments – Effect of Transient and Pulsating loads. 

UNIT II WAVE PROPAGATION  

Elastic waves in rods of infinite length – Longitudinal and Torsional – Effect of end conditions 

–Longitudinal and torsional vibrations of rods of finite length – Wave Propagation in infinite, 

homogeneous isotropic and elastic medium - Wave propagation in elastic half space – Typical 

values of compres wave and shear wave velocity – Wave propagation due to Machine 

foundation – Surface wave – Typical values – Particle movements and velocity. 

UNIT III DYNAMIC PROPERTIES OF SOILS  

Dynamic stress – Strain characteristics – Principles of measuring dynamic properties – 

Laboratory Techniques – Field tests – Factors affecting dynamic properties – Typical values 

– Dynamic bearing capacity – Dynamic earth pressure. 

UNIT IV FOUNDATION FOR DIFFERENT TYPES OF MACHINES  

Types of machines and foundation – General requirements – Modes of vibration of a rigid 

foundation – Method of analysis – Linear elastic weightless spring method – Elastic half space 

method – Analog Method – Design of block foundation – Special consideration for rotary, 

Impact type of machines – Codal Provisions. 

UNIT V INFLUENCE OF VIBRATION AND REMEDIATION  

Mechanism of Liquefaction – Influencing factors – Evaluation of Liquefaction potential based 

on SPT-Force Isolation – Motion Isolation – Use of spring and damping materials – Vibration 

control of existing machine foundation – Screening of vibration – Open trenches – Pile Barriers 

– Salient construction aspects of machine Foundations. 
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2003. 
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