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Syllabus:

v CO4 10 2 4 6 12

4.1 Theory of pure bending, assumptions in pure bending, Concept of
Neutral Axis and section modulus.

4.2 Fiexural Equation (without derivation) with meaning of each term
used in equation, bending stresses and their nature, bending stress
distribution diagram.

4.3 Bending stress variation diagram across depth of given cross section
for cantilever and simply supported beams for symmetrical sections
only.

4.4 Shear stress equation (without derivation), meaning of each term
used in equation, relation between maximum and average shear
stress for square, rectangular and circular section (numerical), shear
stress distribution diagram.

4.5 Shear stress distribution diagram for square, rectangular, circle,
hollow square, hollow rectangular, hollow circle, T- section &
symmetrical |- section only. (no numericals)

4.6 Use of shear stress equation for determination of shear stresses in

hollow rectangular section.
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7.

10.

11.

12,

13.

14.

15.

Unit - IV l‘.‘il
Bending and Shear Stresses in beams

Question Bank

State any four assumptions in theory of pure bending

Define section modulus and neutral axis.

Define flexural rigidity.

Define pure bending.

State shear stress equation and meaning of each term used in it.
State shear stress equation and meaning of each term used in it.

Give the relation between average and maximum shear stress for
rectangular and circular cross-section.

Draw shear stress and bending stress distribution diagram for hollow
rectangular beam section

Sketch the shear distribution diagram for a rectangular beam of 600 x
200 mm (deep) subjected to a shear force of 20 kN.

A rectangular beam section 300 mm wide and 500 mm deep is simply
supported over a span of 4 m. It carries a full span uniformly
distributed load of 10 kN/m. Find the maximum bending stress
induced in the section. Draw the bending stress distribution diagram.
A cantilever beam of rectangular metal cross section is 4m in length
carries an UDL of 5 kN/m. If permissible bending stress in the material
is 5 N/mm2, determine the size of the section. Assume depth to width
ratio=2

Draw shear stress distribution along cross section of circular beam for
300 mm diameter carrying 400 kN shear force. Also determine the
ratio of maximum shear stress to average stress

A beam section 100 mm x 200 mm is subjected to a shear force of 60
kN. Determine the shear stresses induced on a layer at 40 mm above
N.A. and 20 mm below the N.A

A hollow rectangular section, 200 mm x 400 mm externally with
uniform thickness of 40 mm caries a shearing force of 100 kN at
section. Consttuct the shear stress distribution diagram giving all
important values. Also calculate the ratio of max. to average shear
stress.

A cantilever beam of rectangular section support udl of 5 kN/m. The
span of the beam is 3 m. If the maximum bending stress is 100 N/mm2
and depth of the beam is 1.5 times the width, Determine the size of
beam.







