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FME201

Solid & Structural 

Mechanics I

Dr.Hussein Jama

Hussein.jama@uobi.ac.ke

Office 414

Lecture: Mon 11am -1pm (E207)

Tutorial Tue 12-1pm (E207)



Outline

 This lecture is based on chapter 1 of 

Hibbeler’s book – Mechanics of materials

 1.1 Introduction

 1.2 Equilibrium of deformable body

 1.3 Stress

 1.4 Average normal stress in an axially 

loaded bar

 1.5 Average shear stress

 1.6 Allowable stress
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Introduction

 Mechanics of materials – study the relationship 

between external loads applied to a deformable 

body and the intensity of the internal forces acting 

within the body. 

 Also a study of the calculation of deformations of 

the body and it provides the body’s stability when 

the body is subjected to external forces.

 We use principles of statics to determine on and 

within the member. The size of the member, its 

deflection and stability depends on both the 

internal loadings and material behaviour.



Chapter 1 Stress: objectives

 Review important principles of statics and 

show how they are used to determine the 

internal resultant loadings in a body 

 Understand the concepts of normal and 

shear stress 

 Analysis and design of connections 

subjected to an axial load or direct shear 
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Equilibrium of a deformable 

body cont..
Support reactions

• If the support prevents 

translation in a given 

direction, then a force 

must be developed on 

the member in that 

direction. 

• If rotation is prevented, a 

couple moment must be 

exerted on the member



Idealisation of support 

reactions
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Equations of Equilibrium

In three dimensional space

In two dimensions

In this course (FME 201) we will mainly 
deal with structures in two dimensions

 The best way to account for these forces is to draw the 
body’s free-body diagram
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Pre-requisite knowledge -statics

 You should have successfully completed 

FME 173 to do this course. 

 This means you should know

 Force vectors (scalars, vectors, vector 

operations, cartesian vectors )

 Moment of a force, cross product, moment of a 

force couple, etc.

 Equilibrium of a particle and of a rigid body

 We will cover plane frame analysis in this 

course
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Internal resultant loadings

 Conception of a section

 Note that the weight of the member is not 

shown (why???)



Internal resultant loadings 

cont….
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 Normal force (N)

 Shear force (V)

 Torsional moment (T)

 Bending moment (M)
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Co-planar loading



Example 1.5 (page 15)
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Example 1.5
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Stress

 Stress is defined as the intensity of a force per 

unit area
 Normal stress

 Shear stress
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Stress cont..

 Z species the 

orientation of the area

 x and y indicate the 

axes along which the 

shear stress acts
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 Shear stress



General state of stress
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Use Newtons for force and 

mm^2 for area and you will get 

stress in MegaPascals



Average normal stress in an 

axially loaded bar

 Assumptions

 Homogenous material – same 

physical and mechanical properties 

throughout the material

 Isotopric material – same physical and 

material properties in all directions
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Average normal stress in an 

axially loaded bar
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Average normal stress in an 

axially loaded bar
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Average normal stress in an 

axially loaded bar

 Uni-axial force

 Uni-axial stress
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Determine internal forces at all points between A and B, B and C & C and 

D.

How?

Example 1.6



Cut at any point between A and B and then draw FBD.



Cut at any point between B and C and then draw FBD.



Cut at any point between C and D and then draw FBD.

Question: Can we draw the internal force diagram?
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Question: What is the largest 

average normal stress in the 

bar?



Example 1.7
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Example 1.7 cont…
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Average Shear Stress
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Average shear stress
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Allowable stress
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Example 1.10
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Example 1.10 cont…
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Example 1.10 cont..
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Example 1.10 cont…
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Design of simple connections
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Design of simple connections 

cont..
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Example 1.11
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Example 1.11 cont..
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Homework

 1.82

 1.83

 1.86

 1.93

 1.111
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Recommended Texts

 Mechanics of Materials – 2nd Edition, Madhukar 

Vable – available online FREE

 Engineering Mechanics – Statics, R.C. Hibbler, 

 Engineering Mechanics – Statics,  D.J. McGill & W.W. 

King

 Mechanics of Materials , J.M. Gere & S.P. 

Timoshenko

 Mechanics of solids, Abdul Mubeen, Pearson 

Education Asia
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Expectations

 I expect students to be active learners. There will 
be no passengers in my class.

 Learning is an active process and it has been 
shown that a variety of factors influence learning
such as educational experience, age, abilities, 
motivation, expectations etc.

 I will treat you as adults. I expect respect and 
maturity from you. 

 All laboratory assignments must be typed and 
printed.
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My teaching style

 Not didactic- I don’t posses all the knowledge 

to be imparted to the learners. 

 Collaborative learning- I give the outlearn and 

you fill in the gaps. Lectures are used to give 

the outline and the theory.

 More like a coach. Tutorials where we will 

solve problems together


