MECHANICS OF MATERIALS

V Semester: CE

. Maximum
Course Code Category Hours / Week Credits Marks
L T P C CIA | SEE | Total
ACEB12 Core
2 1 - 3 30 70 100
Contact Classes: 30 | Tutorial Classes: 15 Practical Classes: Nil Total Classes: 45

COURSE OBJECTIVES:

The student will try to learn:

I.  Fundamental concepts of mechanics of deformable structures and their behaviour.

Il. Analysis of structural elements with the help of different mathematical, analytical and energy
methods for the purpose of design.

I11. Analysis of structures independently in real world situations where the design of structures involved.

COURSE OUTCOMES (COs):

After successful completion of the course students are able to:

1. Recall the concepts of buckling of columns and struts under axial loading for understanding the
behavior of column.

2. Develop the expressions for critical loads and stresses for columns and struts with different end
conditions using Euler’s and Rankine’s methods.

3. Develop the slope and deflection equations of beams subjected to different loads and their
combinations using double integration and Macaulay’s methods.

4. Analyse the beams for slopes and deflections subjected to various load combinations with the help
of Mohr’s theorem, conjugate beam and moment area methods.

5. Analyse the beams for slopes and deflections based on work energy method, virtual work method,

Castigliano's theorem.

Apply principle of Maxwell’s reciprocal theorem and unit load method for deflections of beams.

Apply the concepts of unit load method for calculating deflections of pin jointed frames.

8. Analyze propped cantilever beams to know the shear forces and bending moments at various
locations in the beam for designing propped cantilever beams.

9. Develop the slope and deflection equations of fixed beams to know the behaviour of indeterminate
structures for the design purpose.

10. Explain the concepts of clapeyron’s theorem of three moments for analysing continuous beams
including sinking of supports.

11. Make use of the behavior of structural elements under different loading conditions to tackle real time
situations.
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MODULE-I | COLUMNS AND STRUTS: BUCKLING Classes: 09

Introduction: Types of columns, short, medium and long columns, axially loaded compression members, crushing
load, Euler’s theorem for long columns, assumptions, derivation of Euler’s critical load formulae for various end
conditions. Equivalent length of a column, slenderness ratio, Euler’s critical stress, limitations of Euler’s theory,
Rankine’s formula. Laterally loaded struts, subjected to uniformly distributed and concentrated loads, maximum
bending moment and stress due to transverse and lateral loading.
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MODULE-II | DEFLECTIONS OF BEAMS Classes: 09

Bending into a circular arc, slope, deflection and radius of curvature, differential equation for the elastic line of a
beam, double integration and Macaulay’s methods, determination of slope and deflection for cantilever and simply
supported beams subjected to various loads, Mohr’s theorems, moment area method, application to simple cases
including overhanging beams; Conjugate beam method, concept of conjugate beam method, difference between a
real beam and a conjugate beam, deflections of determinate beams with constant and different moments of inertia.

MODULE-IIl | DEFLECTIONS BY ENERGY METHODS Classes: 09

Energy Methods: Work energy method, principal of virtual work, unit load method, Castigliano's theorem for
displacements of cantilever beam with concentrated load and uniformly distributed load.

Deflections of simple beams like cantilever beams, simply supported beams with concentrated loads and uniformly
distributed loads. Deflections of pin jointed trusses; Maxwell’s theorem of reciprocal; Betti’s Law.

INDETERMINATE BEAMS: PROPPED CANTILEVER AND .
MODULE-IV EIXED BEAMS Classes: 09

Analysis of propped cantilever and fixed beams using the method of consistent deformation, including the beams
with varying moments of inertia, subjected to uniformly distributed load, central point load, eccentric point load,
number of point loads, uniformly varying load and combination of loads, shear force and bending moment
diagrams for propped cantilever and fixed beams, deflection of propped cantilever and fixed beams; Effect of
rotation of a support.

MODULE-V | INDETERMINATE BEAMS: CONTINUOUS BEAMS Classes: 09

Continuous beams, Clapeyron’s theorem of three moments, analysis of continuous beams with constant and
variable moments of inertia with one or both ends fixed, continuous beams with overhang; Effects of sinking of
supports.
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