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Strength of Materials (SOM-I)
(CE- 205)

Periods Credit Hrs
Theory     =32 Theory     =2
Practical =48 Practical  =1
Total =80 Total =3
Simple Stress and Strain
Kinds of stresses and strains. Load extension diagrams for different materials. Hook’s law. Moduli
of elasticity. Lateral strain. Volumetric strain. Poisson’s ratio. Temperature stresses and compound 
bars.
Stresses in beams
Theory of simple bending. Moment of resistance and section modulus. Application of flexure 
formula. Shear stresses in beams. Shear center. Shear flow.
Columns and Struts
Axially loaded columns. Euler’s treatment. Rankine Gordon formula for short and intermediate 
columns. Slenderness ratio.
Circular shafts
Theory of torsion for solid and hollow circular shafts.
Springs
Open coil springs, closed coil springs, leaf springs.
Strain Energy
Strain energy due to direct loads, force, bending moment and torque. Stresses due to impact 
loads.

Recommended Books
Strength of Material by Pytel. A & F.L.Singer Harper & Row Publishers,   

Timoshinko, Popov, Boresi,
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Course Objectives
Upon successful completion of this course, 

students should be able to:
(i) Understand and solve simple problems 
involving stresses and strain in two and three 
dimensions.

• (ii) Understand the difference between 
statically determinate and indeterminate 
problems.

• (iii) Understand and carry out simple experiments 
illustrating properties of materials in tension, 
compression as well as hardness and impact tests.
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COURSE OBJECTIVES CONTD.

(iv)   Analyze stresses in two dimensions and 
understand the concepts of principal stresses 
and the use of Mohr circles to solve two-
dimensional stress problems.

(v) Draw shear force and bending moment 
diagrams of simple beams and understand 
the relationships between loading intensity, 
shearing force and bending moment.

(vi) Compute the bending stresses in beams 
with one or two materials.
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OBJECTIVES CONCLUDED

(vii) Calculate the deflection of beams using 
the direct integration and moment-area 
method.

(viii) Apply sound analytical techniques and 
logical procedures in the solution of 
engineering problems.
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Teaching Strategies
• The course will be taught via 

Lectures.  Lectures will also involve 
the solution of tutorial questions.  
Tutorial questions are designed to 
complement and enhance both the 
lectures and the students 
appreciation of the subject. 

• Course work assignments will be 
reviewed with the students.  
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CHAPTER ONE

STRESS AND 
STRAIN RELATIONS
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Chapter 1 Simple Stress and Strain
Kinds of stresses and strains. 

Load extension diagrams for different materials. 
Hook’s law. 

Moduli of elasticity. 
Lateral strain. 

Volumetric strain. 
Poisson’s ratio. 

Temperature stresses and compound bars.
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1.1  DIRECT OR NORMAL STRESS

• When a force is transmitted through a body, 
the body tends to change its shape or 
deform.  The body is said to be strained.

• Direct Stress = Applied Force (F)     
Cross Sectional Area (A)

• Units: Usually N/m2 (Pa), N/mm2,  MN/m2,  GN/m2

or  N/cm2

• Note: 1 N/mm2 =  1 MN/m2  = 1 MPa
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Direct Stress Contd.
• Direct stress may be tensile, t or 

compressive,  c and result from forces 
acting perpendicular to the plane of the 
cross-section

σ
σ

Tension

Compression
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1.2   Direct or Normal Strain

• When loads are applied to a body, some 
deformation will occur resulting to a 
change in dimension.  

• Consider a bar, subjected to axial tensile 
loading force, F.  If the bar extension is dl 
and its original length (before loading) is L, 
then tensile strain is:  
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Direct or Normal Strain Contd.

• Direct Strain (     )   = Change in Length
Original Length

i.e.        = dl/L

dl

FF

L

ε

ε
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Direct or Normal Strain Contd.
• As strain is a ratio of lengths, it is 

dimensionless.  

• Similarly, for compression by amount, 
dl:  Compressive strain = - dl/L

• Note: Strain is positive for an increase 
in dimension and negative for a 
reduction in dimension.
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