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Course Objectives:

1. Understand the scalar representation of forces and moments.

2. Describe static equilibrium of particles and rigid bodies in two dimensions including the
effect of friction.

3. Analyse the properties of surfaces and solids in relation to moment of inertia.

4. lllustrate the laws of motion, kinematics of motion and their relationship.

5. Study the mechanical vibration without and with damping of SODF and MDOF.

Course Outcomes:
After successful completion of this course, the students should be able to:

CO1: Construct free body diagram and calculate the reactions necessary to  ensure static
equilibrium.

CO2: Study the effect of friction in static and dynamic conditions.
CO3: Understand the different properties of surfaces in relation to moment of inertia.
CO4: Analyse and solve different problems of kinematics and kinetics.

CO5: Analyse and solve with and without damping of SODF.




PROGRAM OUTCOMES

By the culmination of this program, the graduate acquires the following ability:

1.

Engineering Knowledge: Apply to knowledge of Mathematics, Science and Engineering in
five broad areas of Civil engineering namely Structures, Water resources, Geotechnical,
Transportation and Environmental Engineering for solution of complex problems in the Civil
Engineering.

Problem Analysis: Use first principle of Mathematics and Civil Engineering concepts to
design and conduct experiments as well as to analyze and interpret data to analyze the complex
Civil Engineering problems.

Design/Development of Solutions: to design a system, component or process to meet
desired needs with respect to societal nheeds of public within realistic constraints.

Conduct Investigations: Use research based knowledge and research methods to identify,
formulate and solve engineering problems.

Modern Tool Usage: create, select or apply appropriate engineering techniques, skills and
modern engineering tools like Software necessary for Civil Engineering practice.

Society and Engineer: to understand the role and responsibility of a professional Civil
Engineering in the social, health, safety and cultural issues.

Environment and Sustainability: to understand the impact of engineering solutions in a
global, economic, environmental and societal context.

Ethics: to understand the professional ethics and humanitarian ethics as pertaining to norms of
Civil Engineering practice.

Individual and Team Work: to function effectively as an individual and applying the
principle of “UNITY IN DIVERSITY” with a spirit of teamwork.

10.Communication: to communicate effectively (i.e Simple, Clear and Complete) by design and

drawing including use of relevant codes, writing effective technical reports and make oral or
written presentation as per the need of project.

11.Project Management and Finance: Demonstrate knowledge and understanding of Civil

Engineering and project management principles and apply them to manage/complete within the
stipulated period and funds.

12.Life-long Learning: Recognition the need for and develop competencies necessary for life-

long learning so as to offer enhanced knowledge and skill in globally changing and challenging
project.



Mapping of CO’S and PO’S:

(S/M/W) indicates strength of correlation ~ 3-strong ,2- medium ,1- weak
Program Outcomes(PO’S)

CO’S 'po1 [PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
cot [3 |3 |2 |2 |- - - - 1 |- - -
coz |3 |3 |2 |2 |- - - R 1 |- - 1
co3 |3 2 2 2 1 - - - 1 - - 1
cos (3 |3 |3 [3 |- - - R 1 |- 1 -
cos |3 [3 |2 |3 |- ] i - 1 |- - -

Course Syllabus
Module 1:

Force systems and resultant of force systems, Moments and couples, Equillibrium of
system of forces, Free body diagrams.

Module 2:

Friction and types of friction, limiting friction, Laws of friction, Static and Dynamic
friction, Wedge friction, Screw jack.

Module 3:

Simple Truss, Method of section and method of joints,Beams and types of beams,Frames.
Module 4:

Centroid and centre of gravity,Area moment of inertia, Theorems of moment of inertia,

Module 4:

Virtual work and Energy method- Principal of virtual work,virtual displacements,Conservative
forces and potential energy(elastic and gravitional),Energy equation for equilibrium.

Module 6:

Rectilinear motion,Plane of curvilinear motion,Work kinetic energy,Power,Potential energy,
Impulse momentum.Impact.

Module 7:

D’ Alembert principle and its applications in plane motion, Work energy principle and its
application,Kinetics of rigid body rotation.



Theory: 42 hours
References:

S S Bhavikati, Engineering Mechanics,New age publication ,New Delhi.
A Nelson ,Engineering Mechanics Statics and Dynamics.

Beer and Johnston. Engineering Mechanics.

R S Khurmi, A Text book of Engineering Mechanics.

e

Course Assessment Methods:

1. Mid Semester Test
2. Assignments

3. End Semester Exam.
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