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Column Strength

- For bars with closed-thick sections, they are expected to 

buckle following Euler Buckling. 

- For open cross-sections with small thicknesses, the test 

results follow the curve DEFC. 

- Thus, Euler equation cannot be used in the range DEF. 

- For slenderness ratio lower than 20 (DE), columns falls 

based on Crippling stresses. 

- The portion EF of the curve referred to as transition 

region which combines failure due local buckling and 

elastic bending instability. 

- Because there is no theory developed to determine the 

failing strength in this region, a semi-empirical method 

was developed. 
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Method 2: Graphical method
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Column Failing Strength in transition region
Iterative Method

4. Calculate W

Column Failing Stress

1. Get 

2. Get ρ where

3. Get Fc from Johnson-Euler Equation:

In our calculations we will use method 1, BUT

- The column failure load does depend on the system 

(section and effective skin) radius of gyration 𝜌
- The radius of gyration depends on the effective

width.

- Which in turn depends on the column failure stress.

Thus , the calculation if the column failing strength 

should be done by means of an iterative solution. 
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For simplicity in the exam, we will give you the column stand-alone failing strength.
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Summary

• Crippling stress is the failing stress of the corner stringers in compression side. (Fcs)

• Column failing stress is the failing stress of middle stringers in compression side. (Fc)

• Ultimate stress is the failing stress of the stringers in the tension side.


