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Engineering Mechanics 3 (2+1)

Objective

To make the students acquainted with the principles of engineering mechanics and the
calculation of different stresses to be helpful for design of engineering structures

Theory

Basic concepts of engineering mechanics, statics, dynamics, kinetics, scalar quantities, vector
quantities, systems of units.

Composition and resolution of forces, analytical method, graphical method.
Laws of forces, moments and their application, levers, parallel forces and couples.
Equilibrium of forces, free body diagrams.

Centre of gravity (CG) of simple geometrical figures, CG by moments, plane figures, axis of
references, CG of symmetric sections, unsymmetrical sections, solid bodies and cut sections.

Moment of inertia: Methods of finding out M.I., methods of integration, M.I. of different
sections, Theorem of perpendicular axes, parallel axes, M.I. of composite sections and cut sections.

Frictional forces, static friction, dynamic friction, limiting friction, normal reaction, angle
of friction, coefficient of friction, laws of friction, equilibrium of a body lying in horizontal and
inclined planes, ladder friction; wedge friction, screw friction, screw jack.

Analysis of simple framed structures, methods of sections, force table, methods of joints,
hinged joints, roller support, vertical and inclined loads.

Simple stresses and strain, Hooke’s law, Poisson’s ratio, modulus of elasticity, Strain related
problems.

Shear force and bending moment, fundamentals of shear force and bending moment, SFD and
BMD of cantilever and simply supported and overhanging beams, point of contra-flexture.

Torsion of circular shaft, torsional effect, hoop stress, power transmitted by a shaft.
Principal stresses and strain, analysis of plane and complex stress, principal planes and principal

stresses, Mohr’s circle, finding out principal stresses, different analysis.

Practical

Problems on composition and resolution of forces; Study the moments of a force; Problems
related to resultant of a concurrent-coplanar force system; Problems related to non-concurrent
coplanar force system; Systems of couples in space; Problems related to centroids of composite areas;
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Problems on Moment of Inertia, radius of gyration of composite areas; Analysis of equilibrium of
concurrent coplanar and non-concurrent coplanar force system; Problems involved with frictions;
Analysis of simple trusses by methods of joints and methods of sections; Analysis of simple trusses by
graphical method; Problems on simple stress and strains; Problems on shear and bending moment
diagrams. Problems on stresses on beams. Problems on torsion of the shafts; Analysis of plane and
complex stresses.
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1.  Bansal, R. K. 2005. A Text Book of Engineering Mechanics. Laxmi Publishers, New Delhi.

2. Khurmi, R. S. 2006. Strength of Materials. S. Chand Publishing.

3. Khurmi, R. S. 2018. A Text Book of Engineering Mechanics. S. Chand Publishing.

4. Prasad, 1. B.2004. Applied Mechanics and Strength of Materials. Khanna Publishers, New Delhi.

5.  Prasad, I. B. 2004. Applied Mechanics. Khanna Publishers, New Delhi.

6.  Sundarajan, V. 2002. Engineering Mechanics and Dynamics. Tata McGraw Hill Publishing Co.
Ltd, New Delhi.

7. Timoshenko, S. and Young, D. H. 2003. Engineering Mechanics. McGraw Hill Book Co., New
Delhi.

Soil Mechanics 2(1+1)

Objective

To make the students acquainted with the principles of soil mechanics and the calculation of
different stresses in soil, which will be helpful in designing the retaining walls and other engineering
structures

Theory

Introduction to soil mechanics, field and scope of soil mechanics; Phase diagram, physical and
index properties of soil, particle size distribution, grain size distribution curve, soil indices; plastic
limit, liquid limit, shrinkage limit; Classification of soils, effective and neutral stress, Boussinesq and
Westerguard’s analysis, New-mark’s influence chart, stress distribution and diagrams.

Shear stress, Mohr’s circle, direct shear stress, triaxial test and vane shear test; Mohr coulomb
failure theory, effective stress principle, determination of shear parameters by direct shear test,
triangle test and vane shear test. Numerical exercise based on various types of tests.

Compaction of soils, standard and modified protector test, Abbot’s compaction and Jodhpur
mini compaction test, field compaction method and control; Consolidation of soils, Terzaghi’s
theory of one-dimensional consolidation, spring analogy, Laboratory consolidation test, calculation
of void ratio and coefficient of volume change, Taylor’s and Casagrande’s method.

Earth pressure: Plastic equilibrium in soils, active and passive states, Rankine’s theory of earth
pressure, active and passive earth pressure for cohesive soils, simple numerical exercises; Stability of
slopes: introduction to stability analysis of infinite and finite slopes friction circle method, Taylor’s
stability number, friction circle method.
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