The April 2015 Modern Steel article “Considering Cor-
rosion” by Steven A. Sebastian (www.modernsteel.com)
includes several options for shear connections in Figure
4. Among these is a field-welded, single-plate shear con-
nection. The recommended design procedure in the AISC
Manual is: “The plate must be welded to the support
on both sides of the plate and bolted to the supported
member.” Is a field-welded, single-plate shear connection
acceptable? Is rotational ductility a concern?

There is often not a perfect engineering solution for a given sit-
uation. Often the pros and cons of a condition must be weighed
to determine the best—or at least an acceptable—solution. For
typical beam-end conditions, engineers should probably adhere
to the design procedures in Part 10 of the Ma,ua._/However,
special circumstances may sometimes dictate other approaches.
The author presents just such a case, where corrosion resistance
is a primary concern. The trade-off is acknowledged in the
article when it is stated that “The option at the top [of Figure 4]
is simple and flexible and has sufficient strength for most appli-
cations. However, it is the most susceptible to corrosion...”

If having a simple and flexible connection is the primary
consideration, then a connection from Part 10 of the Ma,,,m‘/
should be chosen. As corrosion resistance becomes a bigger
consideration, the engineer may have to move down the list

significantly less than this, then it makes sense that the detail-
ing recommendations in the Ma,ua._could be relaxed. Condi-
tions where minimal end rotation are expected might include:
lightly loaded beams, short beams, beams governed by deflec-
tion (not strength), struts primarily resisting axial loads and
beams with concentrated loads applied close to the end.

The design procedure for conventional single-plate connec-
tions in Part 10 of the Ma,?ua‘ assumes all of the end rotation is
accommodated through plowing of the bolts, which obviously
would not occur if the connection were welded. There are however
other mechanisms that could be used to accommodate the end
rotation. For instance, for the case of a connection to a beam web
with no beam present on the other side, as is shown in Figure 4 of

the article, the simple beam end rotation could be accommodated
through weak-axis flexure of the web of the support.

Another mechanism that can be used to accommodate simple
beam end rotations is flexure of the plate. This method is used
primarily for extended tabs but there is no reason it could not be
applied to a conventional single plate shear connection as well.

When applying strong-axis flexural yielding to an all-welded
conventional tab, | tend to have concerns about the relatively



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

AISC §¥ryfa u, Section 1.3 does not specify a ¢ for headed
studs. The studs are simply a component of the composite beam
system, and the equations have been developed such that ¢
equals 0.9 for flexural bending of the composite beam.

For other composite members (not beams), the appropriate
¢ for the shear connectors is defined in Section 18.3.

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
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