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CIE3109 : Structural Mechanics 4

• 1-2 Inhomogeneous and/or unsymmetrical cross sections

• Introduction 

• General theory for extension and bending, beam theory

• Unsymmetrical cross sections

• Example curvature and loading

• Example normalstress distribution

• Deformations

• 3 Inhomogeneous cross sections  

• Refinement of the theory

• Examples

• 4-5 Stresses and the core of the cross section

• Normal stress in unsymmetrical cross section and the core

• Shear stresses in unsymmetrical cross sections

• Shear centre

Lectures
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CORE
If all stresses within the cross section have the same sign 

(either compression or tension) due to an applied force 

this force has to be applied within a bounded area which 

is called the core.
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Strategy

Find all possible positions of neutral axis which are just 

outside of the cross section. Each position of a valid 

neutral axis will give a point which is a point of the core 

boundary.

What do we need:

1) Relate the position of a neutral axis to the 

coordinate system used

2) Relate the neutral axis to the point of application of 

a load at the core boundary
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Position of the neutral axis 
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Relate neutral axis to core point
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EXAMPLE 7

b

h

e.g. line 1-1

n.a. through points :

(b/2;-h/2) and (-b/2; -h/2)

Thus:

y1=∞

z1=-h/2

elaborate:
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For each side (position of the n.a.) a point of force can be determined, 
this is a corner of the core.
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EXAMPLE 8
Step 1
NC towards the top:

NC towards the right:
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65600 N
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705.2 10 Nmm

EA E

EI E

EI E

EI E

= ×

= × ×

= − × ×

= × ×

Step 2 : “Two Letter” symbols:
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Result
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Assignment


