KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Under section 3 of UGC act 1956)

=Y COIMBATORE-641021
KARPAGAM
UNIVERSITY FACULTY OF ENGINEERING
DEPARMENT OF CIVIL ENGINEERING
B.E Civil Engineering 2017-2018

Semester-1V
16BECE302 Solid Mechanics - | 2H-2C

Instruction Hours/week: L: 2 T: 0P: 0 Marks: Internal:40 External:60 Total:100
End Semester Exam:3 Hours

Course Objective

e To introduce to continuum mechanics and material modeling of engineering materials
based on first energy principles: deformation and strain; momentum balance, stress
and stress states; elasticity and elasticity bounds; plasticity and yield design.

e The overarching theme is a unified mechanistic language using thermodynamics,
which allows understanding, modelling and design of a large range of engineering
materials.

e The subject of mechanics of materials involves analytical methods for determining the
strength, stiffness (deformation characteristics), and stability of the various members
in a structural system.

Course Outcome

1. Describe the concepts and principles, understand the theory of elasticity including
strain/displacement and Hooke’s law relationships; and perform calculations,
relative to the strength and stability of structures and mechanicalcomponents;

2. Define the characteristics and calculate the magnitude of combined stresses in
individual members and complete structures; analyze solid mechanics problems
using classical methods and energymethods;

3. Analyse various situations involving structural members subjected to combined
stresses by application of Mohr’s circle of stress; locate the shear center of thin
wallbeams;and

4. Calculate the deflection at any point on a beam subjected to a combination of
loads; solve for stresses and deflections of beams under unsymmetrical loading;
apply various failure criteria for general stress states at points; solve torsion
problems in bars and thin walledmembers;

Proposed Syllabus

UNIT-I: Simple Stresses and Strains- Concept of stress and strain, St. Venant’s principle,
stress and strain diagram, Elasticity and plasticity — Types of stresses and strains, Hooke’s
law -stress — strain diagram for mild steel — Working stress — Factor of safety — Lateral strain,
Poisson’s ratio and volumetric strain — Elastic moduli and the relationship between them —
Barsofvaryingsection—compositebars—Temperaturestresses.StrainEnergy—Resilience-Gradual,
sudden, impact and shock loadings — simpleapplications.

UNIT-I1:Compound Stresses and Strains- Two dimensional system, stress at a point on a
plane, principal stresses and principal planes, Mohr circle of stress, ellipse of stress and their
applications. Two dimensional stress-strain system, principal strains and principal axis of
strain, circle of strain and ellipse of strain. Relationship between elastic constants.



UNIT-I111:Bending moment and Shear Force Diagrams- Bending moment (BM) and shear
force (SF) diagrams.BM and SF diagrams for cantilevers simply supported and fixed beams
with or without overhangs. Calculation of maximum BM and SF and the point of contra
flexure under concentrated loads, uniformly distributed loads over the whole span or part of
span, combination of concentrated loads (two or three) and uniformly distributed loads,
uniformly varying loads, application of moments.

UNIT-1V: Flexural Stresses-Theory of simple bending — Assumptions — Derivation of
bending equation: M/l = fly = E/R - Neutral axis — Determination of bending stresses —
Section modulus of rectangular and circular sections (Solid and Hollow), I,T, Angle and
Channel sections — Design of simple beam sections.

Shear Stresses- Derivation of formula — Shear stress distribution across various beam sections
like rectangular, circular, triangular, I, T angle sections.

Slope and deflection- Relationship between moment, slope and deflection, Moment area
method, Macaulay’s method. Use of these methods to calculate slope and deflection for
determinant beams.

UNIT-V:Torsion- Derivation of torsion equation and its assumptions. Applications of the
equation of the hollow and solid circular shafts, torsional rigidity, Combined torsion and
bending of circular shafts, principal stress and maximum shear stresses under combined
loading of bending and torsion. Analysis of close-coiled-helical springs.

Thin Cylinders and Spheres- Derivation of formulae and calculations of hoop stress,
longitudinal stress in a cylinder, and sphere subjected to internal pressures.



SUPPORTING MATERIALS

TEXT BOOKS:
SI.No Title of Book Author of Book Publisher Year of Publishing
Elements of Strength of Timoshenko, S |DVNC Publication, New 2012
1 |Materials (T1) and Young, York, USA
D.H
2 TMH Publication, Delhi,
Solid Mechanics (T2) Kazmi, S.M.A |India 2009
REFERENCE BOOKS:
SI.No Title of Book Author of Book Publisher Year of Publishing
. . . 6" Ed. East Rutherford,
1 |Mechanics of Materials  [Hibbeler, R.C NJ: Pearson Prentice Hall 2004
(R1)
. . Oxford University Press,
2 Strength of Materials Subramanian, R Y 2010

(R2)

New Delhi

STAFF INCHARGE

(Ms.S.M.Leela Bharathi)

HOD (Department of Civil Engineering

DEAN (FOE)
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LECTURE PLAN

Number of credits: 3

Contact hours: 3 hours per week
Lecturer: Ms.S.M.Leela Bharathi
Semester: 1V—(2017-2018)
Course Type: Core

. Text /
Lecture | Hours Topics to be Covered Reference Page No

1 1 Concept of stresses and strains T1,R1 101, 189
Stress and strain diagram, Elasticity and

2 ! Plasticity, Hooke’s Law TLRI 112,191
Stress strain diagram for mild steel,

3 1 Working stress, Factor of Safety TLR1 113,193

4 1 Latqal stain, Poisson’s ratio, Volumetric T2.R1 151, 195
strain
Elastic moduli and the relationship

S . between strains and elastic moduli T1T2,R1 | 118,160, 196

6 1 Bars of varying section, composite bars, TLR? 119, 219
Temperature stresses

7 1 Strain energy, Resilience T1,R2 121, 220

8 1 Grac_lual, sudden, Impact and Shock TLRL 124, 197
loadings

9 1 Simple applications and related problems T1,R1 128, 199

Total | 9 Hrs

10 1 Bendmg_moment (BM) and Shear force TLRL 134, 210
(SF) basic concepts

11 1 BM and SF diagrams T1,R1 136, 212

12 1 B_M and SF dlagrams for cantilever, TLR? 141, 220
simply supported, fixed beams

13 1 Calculation of maximum BM and SF T1,R1 152, 218
Point of contra flexure under

14 1 concentrated loads and uniformly T1,R1 155, 223
distributed loads
Combination of concentrated loads (two/

15 1 three) and distributed loads TLR2 160, 228

16 1 Uniformly varying loads T1,R1 165, 227

17 1 Application of moments T1,R1 168, 229

18 1 The relationships between moments and T1R1 175, 240
shear

Total | 9 Hrs




19 1 Two dimensional stress system T1,R1 182, 255
20 1 Principal stresses and strains T1,R1 192, 256
21 1 Mobhr circle of stress T1,R1 192, 257
22 1 Ellipse of stress and their applications T2,R1 173, 259
23 1 Two dimensional stress-strain system T1,R1 212, 264
24 1 Principal strains T1,R1 218, 270
25 1 Principal axis of strain T1,T2,R1 | 219, 185, 274
26 1 Circle of strain and ellipse of strain T1,R1 224, 290
27 1 Relationship between elastic constants T1,R1 226, 306
Total | 9 Hrs
Theory of simple bending, Assumptions
28 1 of simple bending T1,R1 245, 318
29 1 Derivation of bending equation T2,R1 210, 319
Neutral axis, Determination of bending
30 1 stresses T2,R1 215, 324
Section modulus of rectangle and
31 1 circular bars T1,R1 254, 331
Design of simple beam, shear, stresses
32 ! and derivations TLRI 261,334
Shear stress distribution across various
33 1 bearmn sections T1,R1 265, 339
34 1 Slope and deflection T2,R2 245, 329
35 1 Moment area and Mecaulay’s method T1,R1 269, 341
Slope and deflection for determinant
36 1 beams T1,R1 271, 348
Total | 9 Hrs
Derivation of torsion equation and its
37 1 assumptions T1,R1 286, 356
38 1 Applications of torsion equation T1,R2 289, 359
Combined torsion and bending of
39 ! circular section T2R1 295,371
Principal stress and maximum shear
40 1 stresses T1,R1 300, 372
41 Analysis of closed-coiled-helical springs T1,R1 312,379
42 Thin cylinders T1,R1 313, 380
43 Spheres, derivation of formula and
! calculations of hoop stress TLR2 312, 3%
44 1 Longitudinal stress ina cylinder T1,R1 323,399
45 1 Sphere subjected to internal stresses T1,R1 325,412
Total | 9 Hrs




SUPPORTING MATERIALS

TEXT BOOKS:
SI.No Title of Book Author of Book Publisher Year of Publishing
. Elements of Strength of ;’rllrdn(\)(sgjgko, S BVECUPSlfAt\)hcatlon’ New 2012
Materials (T1) D.H 9 orK,
2 TMH Publication, Delhi,
Solid Mechanics (T2) Kazmi, S.M.A | India 2009
REFERENCE BOOKS:
SI.No Title of Book Author of Book Publisher Year of Publishing
- . 6™ Ed. East Rutherford,
1 I(\I/I?el(;hanlcs of Materials Hibbeler, R.C | NJ: Pearson Prentice Hall 2004
2 . Oxford University Press,
Strength of Materials Subramanian. R | New Delhi 2010
(R2)
STAFF INCHARGE
(Ms.S.M.Leela Bharathi)
HOD (Department of Civil Engineering) DEAN (FOE)
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