 ENGINEERING MECHANICS
CE 154

Lecture .4 - ‘ ' | o ' Year: 1

Tutorial c2. - ' . » Part : ii
Practical . :0

Course Objectives:

This course helps to analyze the. effect of various types of Forces on the particle and
rigid body at rest and motion. It also provides concept and knowledge of Engineering
Application ‘and helps to understand Structural Engineering fm' later courses by using
basics of Mechanics in their branch of engineering. '

1 - Basic Concept of Mechanics and Static Equilibrium - (5 hours)

1.1 Definitions, Type and Scope of Mechanics

1.2 Fundamental Concepts and Principles of Engineering Mechanics

1.3 Concept of Particle, Rigid and Deformed Bodies

1.4  Physical Meaning of Equilibrium and its Essence in Structural Application

1.5 Equation of Equilibrium in 2D and 3D Analysis of Particle and Rigid Body
1.6 Concept of Free Body Diagram with Examples

2 Forces Acting on Particle and Rigid Body (9 hours)

2.1 Different Types of Forces: Internal/External Force, Adhesive/ Cohesive
Force, Point/ Line/ Surface Force and Contact/ Body Force

2.2 Resolution and Composition of Forces

2.3 Principle of Transmissibility and Equivalent Forces

2.4 Varignon’'s Theorem and it's Application

2.5 Moments of a Force About a Point and About an Axis

2.6 Definition, Types and Characteristics of Couple

2.7 Resolution of a Force into a Force and a Couple

28 Resultant of Force and Moment for a System: Coplanar, Concurrent and
General Force System '

2.9  Concept and Formation of Wrench (Force and Couple Lying on a Singie

Plane)

3 Friction ' (4 hours)

3.1 Definition, Types and Uses of Friction, Laws of Friction, Static and Dynamic
Coefficient of Friction, Angle of Friction

3.2 Sliding and Overturning Condition of a Body

3.3 Concept and Working Principle of Jackscrew

3.4 Practical Examples of Dry Friction (Ladder and Wedgg Friction)




[« 4]

Analysis of Simple Beams and Frames : (10 hours)

44 introduc’uon to Structures
4.2 Vanous Types of Load on the Structure
43 Various-Types of Supports Reactions and Degree of Freedom
_ 4.4 Internal and: Extemal Forces in the Structure
4.5 Relationship Between Load, Shear Force and Bending {\/‘oment
46 Statically and Geometrically Stable/ Unstable Beams and Frames
47 Statically Determinate and Indeterminate Beams and Frames, Degree of
Static Indeterminacy
4.8 Axia_l Force, Shear Force and Bending Moment Diagrams for Determinate .
Beams and Frames
Analysis of Plane Trusses P * . (5 hours)

51 Definition of Truss, Assumption of Ideal Truss, Types and Uses of Truss in-

: Engineering . ; Fe g C o
5.2 Statically and Geometrically Stable and Unstable Truss ' ‘ .
5.3 Statically Determinate and Indeterminate Truss, Degree of Static

~Indeterminacy
54 Analysis of Truss by the Method of Joint and Section/ Moment

Centre of Grévity, Centroid, Moment of Inertia, and Mass Moment of Inertia

(5 hours)
6.1 Concepts of Centre of Gravity and Centroid of Line, Area and Volume
6.2 Second Moment of Area/Moment of Inertia and Radius of Gyration
6.3 Perpendicular and Parallel Axis Theorem for Moment of Inertia
6:4 Concept of Mass Moment of Inertia

_Kinenﬁatics of Particles (Rectilinear and Curvilinear Motion) (7 hours)
7.1 Position, Velocity and Acceleration of a Particle for Rectilinear Motion

7.2  Dependent and Relative Motion of Particles |

7.3  Position, Velocity and Acceleration of a Particle for Curvilinear Motion

7.4  Projectile Motion

7.5 Tangential and Normal Components of Velocity and Acceleration

7.6 Radial and Transverse Components of Velocity and Acceleration

Kmetlcs of Particles: Force, Acceleration, Energy and Momentum (8 hours)
81 Newton's Second Law of Motion, Linear Momentum and Impulsive Motion
8.2 Equation of Motion and Dynamic Zquilibrium
8.3  Angular Momentum and Rate of Change of Angular Momentum
8.4 Equation of Motion for Rectilinear and Curvilinear Motion (Rectangular
Components, Tangential & Normal Components and Radial &
Transverse Components) of Particle
85 Work and Energy Principle
86  Principle of Conservation of Energy, Cowcepx of Conservative and Non-_
Conservative bystem




8.7  Definition and Types of Impact
9 Kinematics and Kinetics of Rigid Body in Plane Motion, Energy and
Momentum Methods o . (7 hours)
9.1  Translation, Rotation and General Plane Motion
9.2  Absolute and Relative Velocity in Plane Motion
9.3 Instantaneous Centre of Rotation
9.4 - Equation of Motion: D’Alembert’s Principle
9.5 Angular Momentum of Rigid Body ’
-’96~ Principle of Work and Energy for a Rigid Body
9.7 Kinetic Energy for a Rigid Body

. Tutorials - :
There shall be related tutorials exercised in class and given as regular homework
exercise. Tutorial can be as following for each specified chapters

1. Basic Concept of Mechanics and Static Equilibrium (2 hours)
2. Forces Acting on Particle and Rigid Body (4 hours)
3. Friction : (2 hours)
4.  Analysis of Simple Beams and Frames (6 hours)
5. Analysis of Plane Trusses (3 hours)
6.  Centre of Gravity, Centroid, Moment of Inertia and Mass Moment of Inertia

(4 hours)
7.  Kinematics of Particles (Rectilinear and Curvilinear Motion) (3 hours)
8.  Kinetics of Particles: Force, Acceleration, Energy and Momentum (3 hours)

9.  Kinematics and Kinetics of Rigid Body in Plane Motion, Energy and
Momentum Methods (3 hours)




‘Final Examination

17s.n | .Unit/Topics » s ‘Workload- | Marks” R'emarks
' 4 (hrs)
1 Basic Concept of !\/_lechanics snd 5 4
| Static Equilibrium .

2 Forces Acting on Particle and Rigid 9 10
Body ; » ,

3 Friction ~ ' 4 4

4 Analysis of Slmple Beams and 10 14
Frames" '

5 | Analysis of Plane Trussess 5 5

6 | Centre of Gravity, Centroid, Moment 5 5
of inertia and Mass Moment of
Tnertia ' -

7 Kinematics of Particles (Rectilinear 7 )
and Curvillinear Motion) ’

8 Kinetics of Particles<  Force, 8 6
Acceleration,Energy and Momentum

9 Kinematics and Kinetis of Rigid Body 7 6
in Plane Motion, Energy and
Momentum Methods

| Total ' 60 60

There may be minor deviation in mark distribution
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