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Example 6-24 
 
A curved beam of square cross-section is loaded in pure bending.  The allowable tension or 
compression stress is 20 ksi. Determine a) the maximum moment for 20 ksi compression at 
the outer radius, b) the maximum moment for 20 ksi tension at the inner radius, c) the stress 
on the opposite side of the beam for the maximum moment, d) the maximum moment from 
straight beam theory.  The beam has a base width of 2 inches and its inner and outer radii 
are 9 and 11 inches, respectively. 
 
Solution: a)  The base width and inner and outer radii were input, and the stress at the outer 
fiber was input as – 20 ksi.  The Mz moment was set as a “Guess” variable.  The solution of 
Mz =  28.5e3 in-lb is seen in Figure 1.  Also note that the inner fiber stress for that moment is 
22.9 ksi > 20 ksi so you know this option is not workable. 
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b) Next, the inner fiber stress is set to +20 ksi and TK uses a “Guess” solve to obtain    
Mz = 24.9e3 in-lb, as shown in Figure 2.  You also note that the outer fiber stress is      
-17.5 ksi, which is allowed.  Thus, you obtain solution c) at the same time.  The 
straight beam result is illustrated along with this curved beam result in Figure 3, and 
you can see there is very little difference here. 

 
 

 

 
 

Figure 2 
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Figure 3 

 
Since the straight beam equations are included for plotting, the answer to part d) is at hand.  
Just set the inner finer stress to +20 ksi and the moment solution of Mz = 26.7e3 in-lb is 
obtained, as seen in Figure 4.  The corresponding rules are given in Figure 5. 
 

 
 

    
Figure 4 
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Figure 5 

 


