GAU, Faculty of Engineering

Course Unit Title Dynamics

Course Unit Code CVEN301

Type of Course Unit Compulsory, All civil engineering students
Level of Course Unit 3rd year BSc.

National Credits 3

Number of ECTS Credits Allocated 5 ECTS

Theoretical (hour/week) 3

Practice (hour/week) -

Laboratory (hour/week) -

Year of Study 3

Semester when the course unit is delivered 5

Mode of Delivery Face to Face class delivery, and interactive lectures
Language of Instruction English

Prerequisities and co-requisities CVEN201

Recommended Optional Programme Components

Basic background in mathematics, physics, and statics

Objectives of the Course:

This course is an introduction to the dynamics and vibrations of lumped-parameter models of mechanical

systems. Topics covered include kinematics, force-momentum formulation for systems of particles and rigid

bodies in planar motion, work-energy concepts, virtual displacements and virtual work. Students will also

become familiar with the following topics: Lagrange's equations for systems of particles and rigid bodies in
planar motion, and linearization of equations of motion. After this course, students will be able to evaluate free
and forced vibration of linear multi-degree of freedom models of mechanical systems and matrix eigenvalue
problems.

Learning Outcomes

When this course has been completed the student should be able to Assessment.
1 | Analyse geometry of motion and know the basic kinematic equation 1,2
2 | Know the Newton’s 2" law 1,2
3 | Identify the forces and draw a free body diagram 1,2
4 | apply work energy principle in analysing moving objects 1,2
5 | apply impulse momentum principle in analysing moving objects 1,2

Assessment Methods: 1. Written Exam, 2. Assignment 3. Project/Report, 4.Presentation, 5 Lab. Work

Course’s Contribution to Program

CL
1 | Ability to understand and apply knowledge of mathematics, science, and engineering 4
2 | Ability to design and conduct experiments as well as to analyse and interpret data 2
3 Ability to work in multidisciplinary teams while exhibiting professional responsibility and |
ethical conduct
4 | Ability to apply systems thinking in problem solving and system design 4
5 | Knowledge of contemporary issues while continuing to engage in lifelong learning 4
6 AbiliFy to use the techniques, skills and modern engineering tools necessary for engineering 5
practice
7 | Ability to express their ideas and findings, in written and oral form 3
] Ability to design and integrate systems, components or processes to meet desired needs within )
realistic constraints
9 Ability to approach engineering problems and effects of their possible solutions within a well 4
structured, ethically responsible and professional manner
10 Abi!ity tg manage time and resources effectively and efficiently while carrying out civil 5
engineering projects
1 Ability to combine knowledge from different areas of civil engineering for problem solving and 3

system design with an ethical and sustainable approach

CL: Contribution Level (1: Very Low, 2: Low, 3: Moderate 4: High, 5:Very High)




Course Contents

Week Exams

1 Introduction, kinematics of particles and rectilinear motion

2 Curvilinear motion

3 Newton’s equations of motion and angular momentum

4 Work and energy, power, and conservation of energy

5 Impulse and momentum, and impact

6 Dynamics of systems of particles

7 Kinematics of rigid bodies

8 Kinematics of rigid bodies

9 Plane motion of a particle relative to a rotating frame and Coriolis acceleration Midterm

10 Plane motion of a particle relative to a rotating frame and Coriolis acceleration

11 Forces and accelerations in plane motion of a rigid body

12 Forces and accelerations in plane motion of a rigid body

13 Principles of energy and momentum, and of impulse and momentum in plane

motion of a rigid body
14 Principles of energy and momentum, and of impulse and momentum in plane Final Exam
motion of a rigid body
Recommended Sources
1. Engineering Mechanics: Dynamics, 12th Ed., R.C.HIBBELER, 2010.
2. Vector Mechanics for Engineers: Dynamics, 8th Ed., F.P. BEER, E.R. JOHNSTON, and W.E.
CLAUSEN, McGraw-Hill, 2006.
Assessment
Homework Assignments 20%
Laboratory -
Midterm Exam 40%
Quizzes 5
Final Exam 40%
Total 100%
ECTS Allocated Based on the Student Workload
L Duration Total
Activities Number | “oury | Workload(hour)

Course duration in class (including the Exam week) 15 3 45
Labs and Tutorials - - -
Assignments 5 6 30
Project/Presentation/Report Writing - - -
E-learning Activities - - -
Quizzes - - -
Midterm Examination 1 15 15
Final Examination 1 20 20
Self Study 14 3 42
Total Workload 152
Total Workload/30 (h) 5.1
ECTS Credit of the Course 5




