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CHAPTER 1. INTRODUCTION

The science of “Mechanics” involves in the motion or at rest states of rigid bodies when subjected to
several types of forces. Statics covers the basic problems of physics concerning the motion with constant
velocity and moment. This course notes are divided into two chapters, namely “Statics” and “Strength of
Materials”.

Statics part includes fundamental force and vector applications, moment, support reactions, equilibrium
and related problems. Main chapters of “Strength of Materials “ are the stress, strain, shear force-
bending moment diagrams. Also the stress transformations and Mohr’s circle applications will be
reviewed. Torsion and bending of materials are to be included within the stress-strain chapter
thoroughly.

This course notes are prepared for undergraduate geological engineering students. Some chapters
related to strength are provided in a brief manner in order to widen the knowledge of the students,
however such chapters are not included in details.



Basic Terms and Definitions

Length : The position of a point in space and thereby describe the size of a physical system.
Once a standard unit of length is defined, one can then use it to define distances and
geometric properties of a body as multiples of this unit.

Time: The succession of events. Although the principles of statics are time independent, this
quantity is important in the study of dynamics.

Mass: The measure of a quantity of matter that is used to compare the action of one body
with that of another. This property itself as a gravitational attraction between two bodies
provides a measure of the resistance of matter to a change in velocity.

Force: A "push" or "pull "' exerted by one body on another. This interaction can occur when
there is direct contact between the bodies; such as a person pushing on a wall, or it can
occur through a distance when the bodies are physically separated. Force is completely
characterized by its magnitude, direction and point of application.

Rigid Body : Combination of a large number of particles in which all remain at a fixed
Distance from one another, both before and after applying a load. This model is important 
because the material properties of any body that is assumed t0 be rigid will not have to be 
considered when studying the effects of forces (Hibbeler, 2010).



Newton’s Laws of Motion
First Law: A particle originally at rest, or moving with constant
velocity tends to remain in the same state provided the particle is
not subjected to an unbalanced force.

Second Law: A particle acted upon by an unbalanced force
experiences an acceleration that has the same direction as the force
and a magnitude that is directly proportional to the force. This law is
expressed as

“F = m x a” where; F: force, m : mass, a: acceleration
Third Law: Mutual forces of action and reaction between two
particles are equal, opposite and collinear. (Action-Reaction);



Ref: https://www.grc.nasa.gov/www/k-12/BGP/newton.html



F : Force exerted between two particles
G : Coefficient of gravity (G = 6.673x10-11 m3/kg.s2)
m1, m2 : Particle mass
r : Distance between centers of particles

SI Units

F : Newton (N)
m1 and m2 : kilogram (kg)
r : meter (m) 
G= 6.673×10−11 N m2 kg−2  

Ref: Earth-G-force" by Dake (Slice earth.svg)derivative work: KronicTOOL (talk); Software: Photoshop - Slice earth.svg. Licensed under CC BY-SA 2.5 
via Commons -https://commons.wikimedia.org/wiki/File:Earth-G-force.png#/media/File:Earth-G-force.png

Newton’s Law of Gravitational Attraction



Weight: Any two particles or bodies have mutual attractive (gravitational) force acting between them.
In case of a particle located at or near the surface (If the earth, however, the only gravitational force
having any sizable magnitude is that between the earth and the particle. Consequently, this force
“weight” will be the only gravitational force considered in study of mechanics.

An approximate expression for finding the weight (W) of a particle having a mass m1=m. If we assume
earth to be a non rotating sphere of constant density and having a mass m2=M, then if “r” is the
distance between the earth's center and the particle;

W= G (mM/r2); g=GM/r2 yields;
W = m x g (Note; g=9.81 m/s2)

SI Prefixes (Beer, et al. 2011)

Principal SI Units (Beer, et al. 2011)


