
1

Problem.1

For the timber beam and loading 
shown, draw the shear and bend-
moment diagrams and determine the 
maximum normal stress due to 
bending.

SOLUTION:

• Treating the entire beam as a rigid 
body, determine the reaction forces

• Identify the maximum shear and 
bending-moment from plots of  their 
distributions.

• Apply the elastic flexure formulas to 
determine the corresponding 
maximum normal stress.

• Section the beam at points near 
supports and load application points.  
Apply equilibrium analyses on 
resulting free-bodies to determine 
internal shear forces and bending 
couples
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Problem 1

SOLUTION:

• Treating the entire beam as a rigid body, determine 
the reaction forces

∑ ∑ ==== kN14kN40:0  from DBBy RRMF

• Section the beam and apply equilibrium analyses 
on resulting free-bodies
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Problem 1

• Identify the maximum shear and bending-
moment from plots of  their distributions.

mkN50kN26 ⋅=== Bmm MMV

• Apply the elastic flexure formulas to 
determine the corresponding 
maximum normal stress.
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Problem 2

Bar is made from bonded pieces of 
steel (Es = 29x106 psi) and brass 
(Eb = 15x106 psi).  Determine the 
maximum stress in the steel and 
brass when a moment of 40 kip*in 
is applied.

SOLUTION:

• Transform the bar to an equivalent cross 
section made entirely of brass

• Evaluate the cross sectional properties of 
the transformed section

• Calculate the maximum stress in the 
transformed section.  This is the correct 
maximum stress for the brass pieces of 
the bar.

• Determine the maximum stress in the 
steel portion of the bar by multiplying 
the maximum stress for the transformed 
section by the ratio of the moduli of 
elasticity.

P
D

F
 C

reated w
ith deskP

D
F

 P
D

F
 W

riter - T
rial :: http://w

w
w

.docudesk.com



5

Problem 2

• Evaluate the transformed cross sectional properties
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SOLUTION:

• Transform the bar to an equivalent cross section 
made entirely of brass.
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• Calculate the maximum stresses
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