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Classification of forces

• a. Tensile force: Tensile force is a type of loading in which the
two sections of material on either side of a plane along its
length tend to be pulled apart or elongated.



• b. Compressive force: Compressive force is a
type of loading in which the two sections of
material on either side of a plane along its
length tend to be pushed or compressed.

• Tensile or compressive stress acts normal to
the stress plane.
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• c. Shear force: Shear involves applying a load parallel to a plane
which caused the material on one side of the plane to want to
slide across the material on the other side of the plane.

• A shearing stress acts parallel to the stress plane.

• Shear properties are primarily used in the design of
mechanically fastened components, webs, and torsion
members, and other components subject to parallel, opposing
loads.
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• d. Bending moment: Bending involves
applying a transverse load in a manner that

• causes a material to curve shape and results in
compressing the material on one side and
stretching it on the other.

• d. Bending moment: Bending involves
applying a transverse load in a manner that

• causes a material to curve shape and results in
compressing the material on one side and
stretching it on the other.



• e. Torsion or twicesting moment: Torsion is
the application of a force that causes twice
sting in a material. Torsion induced in the
material when the transverse load is not lying
on the longitudinal axis (away from the
longitudinal axis).
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Types of loads
• Static loading is a constant force acting on a material.

• Dynamic or cyclic loading is not constant force but fluctuates on the material.

• Load is the combined effect of external forces acting on a body.

a) Point load or concentrated load: It is the load considered to act at a point.

b) Distributed load : The load is distributed or spread in some manner over
the length of the beam.

c) Uniformly distributed load (u.d.l): The load is distributed or spread
uniformly.

d) Uniformly varying load (u.v.l): The load distributed or spread is not
uniform i.e. varying along the length. eg.Triangular load, trapezoidal
load, parabolic load, etc.

e) Parabolic loading

f) Concentrated moment

g) Uniformly distributed moment

h) Inclined load
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• Compressive stress (or compression) is the stress state caused
by an applied load that acts to reduce the length of the material
along the axis of the applied load. A simple case of
compression is the uniaxial compression induced by the action
of opposite, pushing forces.

• Tensile stress is the stress state caused by an applied load that
tends to elongate the material along the axis of the applied
load.

• Shear stress is the stress state caused by the combined energy
of a pair of opposing forces acting along parallel lines of
action through the material. It is the stress caused by faces of
the material sliding relative to one another.
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Elongation of a bar due to self weight



Elongation of a bar due to Rotation



Bar of uniform strength



Tapered flat



Poisson’s ratio



Material Poisson’s ratio
Cork 0.0
Glass 0.02 to 0.03
Beryllium 0.08
Concrete 0.1 to 0.2
Cost Iron 0.270
Wrought Iron 0.278
Steel 0.288
Wrought Iron 0.300Wrought Iron 0.300
Stainless steel 0.305
Ice 0.330
Aluminum 0.330
Brass 0.340
Bronze 0.340
Copper 0.355
Nylon 0.400
Gold 0.440
Lead 0.440
Re-entrant foam -0.7









Bar fixed at both ends subjected to axial force:



Compound Bars

• Compound bar is statically
indeterminate to degree 1.

• One compatibility equation
and one equilibrium
equation is required for
analyzing the problem.

• The external applied axial
load is shared by the two
bars.
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Compound bar subjected to thermal stresses and strain:













Hoop stress



Objective questions and answers
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