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Gusset Buckling
A detail has been proposed for a brace-to-gusset 
connection. Instead of using four claw angles, like in 
Figure 3-4 of AISC Design Guide 29, it uses four “claw 
plates.” We are concerned that the claw plates provide 
little out-of-plane strength or stiffness. Is the below detail 
acceptable? If so, can 
the buckling length 
of  the gusset as 
shown in Appendix 
C of Design Guide 
29, or is the buckling 
length a  greater 
d i m e n s i o n  d u e 
to the lack of an 
o u t s t a n d i n g  l e g 
in the connecting 
element?

There is nothing in the AISC Specification that would prohibit 
the detail described. However, the authors of the Design 
Guide discourage the use of such details. Section 3.1 states: “If 
the brace is subjected to compression as well as tension, plates 
should not be used in place of the WTs or angles.” Section 3.2 
states: “Plates can be used to attach the web, and 'claw' angles 
can be used to attach the flanges. The outstanding angle legs 
provide for stability.” 

The gusset plate will likely buckle in a sway mode and can 
be modelled as a column along the work-line of the brace 
from the connection of the gusset at the beam and column 
to the end of the brace. This is similar to Figure 5-5 in AISC 
Design Guide 24, only without the eccentricity. 

Since this condition is not addressed in any of the AISC
Whitmore buckling method shown in AISC Design Guide 29.
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through bearing, which provides a good deal of stiffness. On 
the tension side, the check is based on a yield-line approach, 
similar to Kapp, but such connections have been tested. 

I think your proposed connection probably deserves a 
little more attention than a more typical connection. Before 
determining the strength, you might want to first establish 
whether or not this can even be considered a moment 
connection and whether it is fully-restrained. Obviously no 
connection is truly fixed. Fortunately the Commentary provides 
guidance and states: “If KSL/EI ≥ 20, it is acceptable to consider 
the connection to be fully restrained (in other words, able to 
maintain the angles between members).” Though B3.6b places 
requirements on the connection relative to “strength limit 
states,” it should be noted that the Commentary criterion is 
based on the behavior under service loads. 

It may not be necessary to determine precisely the 
moment-rotation behavior of the connection in order 
to classify the connection. You might opt to begin with 
simple, conservative models, such as the beam model for 
which deflection (and therefore, connection rotation) can 
be readily determined. If the behavior from these models 
satisfies KSL/EI ≥ 20, then you might deem the connection 
to be fully restrained. If the stiffness falls well short, then 
you might decide this configuration is a dead end and opt 
for something more traditional.

Structural steel is a nice material to design in. It 
conforms well to many of our basic design assumptions. It 
is inherently ductile, relatively homogeneous and isotropic, 
and there is generally a relationship between strength and 
stiffness. When something looks right, it generally is. When 
something looks wrong, it may not be wrong but we need 
to pay attention. When our designs conform to what has 
always been done, we can relax a little and get away with 
some degree of plugging and chugging. However, when we 
encounter or propose something unusual it deserves a closer 
look. As Albert Einstein said, “Everything should be made as 
simple as possible, but not simpler.”

Larry S. Muir, P.E.

Levelling a Composite Floor
A composite floor was constructed without the specified 
cambers in the beams. There are excessive deflections 


