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Shear and bending diagrams

Diagrams are determined for each region of the 

beam between any two discontinuities of loading

Beam sign convention

(a)

(b)

(c)
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Shear and bending diagrams: regions with distributed load

Free body 

diagram of 

element x:
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Shear and bending diagrams: regions with distributed load
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Shear and bending diagrams: 

regions with concentrated force and moment

;FV =

0MM =

Important to 

remember!!

Free body 

diagrams of 

element x:
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Shear and bending diagrams: example A

A suspended bar supports a 600-lb engine.  Plot the shear and moment 

diagrams for the bar

1.5 ft1.5 ft

CG

P



Mechanical Engineering Department

Shear and bending diagrams: example B

Determine the shear and moment diagrams for the beam shown
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Bending deformation of straight beams

x,
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Bending deformation of straight beams
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Bending deformation of straight beams

Deformed 
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Bending deformation of straight beams
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The flexure formula

xx E  =
Hook’s Law:

E

x
x


 =

E

Maxx

Maxx


 =

Maxx

x

Maxx

x








=

Maxxx
c

y
 








=




y
x −=

𝜎𝑥 = −𝐸
𝑦

𝜌

𝜎𝑥𝑀𝑎𝑥 = −𝐸
𝑐

𝜌



Mechanical Engineering Department

The flexure formula
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Differential stress 

element

Normal stress variation as a 

function of y as predicted 

by flexure formula
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The flexure formula

= zMM

Resultant internal 

moment:
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The flexure formula

Resultant internal 

moment:

Differential stress 

element
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The flexure formula

Resultant internal 

moment:
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Area moment of 

inertia wrt to z-axis
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The flexure formula
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(we need 

moments diagram)

Important to 

remember!!
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Shear and bending diagrams: example C

A member having the dimensions shown is used to resist an internal 

bending moment of M = 90 kN∙m.  Determine the maximum stress in the 

member if the moment is applied (a) about the z-axis (as shown); and 

(b) about the y-axis.  Sketch the stress distribution for each case.
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Shear and bending diagrams: example D

A box beam is constructed from four pieces of wood, glued together as 

shown.  If the moment acting on the cross-section is 10 kN∙m, 

determine the stress at points A and B and show the results acting on 

volume elements located at these points.
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Reading assignment

• Chapter 6 of textbook

• Review notes and text: ES2001, ES2501
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Homework assignment

• As indicated on webpage of our course
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