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If you’ve ever asked yourself “Why?” about something 
related to structural steel design or construction, 

Modern Steel’s monthly Steel Interchange is for you! 
Send your questions or comments to solutions@aisc.org.

Chevron Brace with Both Braces in Compression
I am designing the gusset for a chevron brace connection 
with both braces in compression. The Whitmore sections 
of the individual braces overlap. How should this condi-
tion be treated? 

The condition with both braces in compression is addressed 
in the Example 5.9 of AISC Design Guide 29: Vertical Bracing 
Connections—Analysis and Design (a free download for members 
at www.aisc.org/dg), though the Whitmore sections in the 
example do not overlap. It should be noted that a few different 
approaches are proposed for checking the stability of the gus-
set. Each is only a model considered to be reasonable by the 
authors. In your case, you must determine a reasonable model 
based on your own engineering judgment. 

I imagine there could be many approaches one could take. 
You could simply ignore the portion of the Whitmore section 
that overlaps. You could perform some type of stress interac-
tion check. You could run a fine-element analysis. Personally, 
I would likely be okay with the overlap in many instances for 
a few reasons. First, when we check the Whitmore section, we 
assume an even stress distribution along the Whitmore section 
area which is established using the 30° angle. This was found 
to give a good prediction of the peak stresses measured from 
aluminum joint testing performed by Whitmore [Whitmore, 
R.E. (1952), “Experimental Investigation of Stresses in Gusset 
Plates,” Bulletin No. 16, Civil Engineering, The University 
of Tennessee Engineering Experiment Station, Knoxville, 
TN.]. Stress trajectories were plotted from the test data, and 
they vary greatly along the Whitmore section. The stresses 
were lower near the ends of the Whitmore section where the 
overlap occurs in your situation, although connection con-
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A More Efficient Approach to Uplift
I have designed a 30-ft-long W14×22 roof beam to resist 
gravity loads. However, when we check the beam for 
wind uplift, bottom flange bracing is required at the mid-
span. The W14×22 seems like a reasonable size for this 
application, and I have seen it called out on other similar 
projects without bottom flange bracing. Is there a method 
that might permit me to omit the bracing? 

Based on the scenario you have described, bracing of the bot-
tom flange might be needed. I have personally used bottom-
flange bracing on numerous projects where the wind uplift 
pressures exceed the roof dead loads. In my experience, this is 
not an uncommon practice. 


