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provisions have evolved over the last couple decades based on 
research, which is not reflected in the ACI provisions.

AISC Specification Section I.3 does not specify a φ for headed 
studs. The studs are simply a component of the composite beam 
system, and the equations have been developed such that φ 
equals 0.9 for flexural bending of the composite beam.  

For other composite members (not beams), the appropriate 
φ for the shear connectors is defined in Section I8.3.

I do not know whether you are designing the collector 
beam as a composite beam or a non-composite beam relative 
to the gravity load combination, and that can impact how 
you design the collector. The December 2008 article “Under 
Foot” (www.modernsteel.com) discusses collector beams in 
composite slabs that you may want to review, particularly if 
your collector beam is also a composite beam. Since this article 
was published, there has been some additional investigation 
into shear connector behavior, which pertains to non-composite 
beams used as collectors. When loads are applied to the floor 
system after the slab concrete has hardened, the floor beams 
will deflect. When a beam deflects, shear forces are induced at 
the interface between the steel section and the concrete section 
as the slab will try to “slip” along this plane. The shear con-
nectors restrain this slip behavior and transfer force between 
the steel and concrete sections. If your beam is designed non-
composite, you still need to consider these shear loads on the 
studs due to the slip which may reduce the strength of the 
shear connectors available for the lateral load condition. 

For a simple span beam, the “slip” demand will be greatest 
at the beam ends. Therefore, it follows that studs located near 
the beam ends will be subject to higher shear forces due to 
the beam deflection than studs located at mid-span. If you are 
designing your beam as non-composite and only adding a few 
studs for horizontal load transfer, it may be best to locate the 
studs near mid-span where the slip demand is least.  

Shear connectors on non-composite beams do not know 
they are not supposed to behave like shear connectors for 
composite beams. If you are going to distribute studs along 
the entire length of the beam, then you should ensure you 
have enough studs installed for the beam to act as a composite 


