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THE EXTENDED CONFIGURATION of the single-plate 
shear connection is growing in popularity and use. 

Designers like the ability to use a shear plate for “tight” 
framing conditions; fabricators find the connections to be sim-
ple and economical; and erectors generally love them due to 
ease of access and simplicity of erection. Here, we’ll address 
some common questions related to the use of these connections 
and provide some additional guidance.

Does this connection have a history of acceptable perfor-
mance? Yes. No one tracks the use of various connection con-
figurations, so the number of extended single-plate shear connec-
tions in service cannot be quantified. However, the use of these 
connections certainly predates the formal procedure presented in 
the AISC Steel Construction Manual (available at www.aisc.org/
manual). The extended configuration of the single-plate shear 
connection first appeared in the 13th Edition of the Manual. At 
this point, over a decade has passed since the 13th Edition was 
published (the 15th Edition was released recently) and I know 
similar connections were used for at least a decade prior to 13th 
Edition. Earlier editions of the Manual also show pictorially what 
look to be extended single-plate shear connections, though no 
design procedure was presented.

Item 6 under the Design Checks shown in Part 10 of 
the Manual states: “Ensure that the supported beam is 
braced at points of support.” What exactly does this mean 
and why is it required? Section F1.(b) of the AISC Specifica-
tion for Structural Steel Buildings (ANSI/AISC 360, available at 
www.aisc.org/specifications) states: “The provisions in this 

chapter are based on the assumption that points of support 
for beams and girders are restrained against rotation about 
their longitudinal axis.” The design procedure assumes that 
this restraint need not be provided by the single-plate shear 
connection. Many beams encountered in practice are continu-
ously braced. In such cases, the torsional strength and stiffness 
of the end connection are immaterial. 

The brace must satisfy the requirements of Appendix 6 of 
the Specification and should be evaluated relative to the beam, 
not the extended single-plate shear connection. Part 2 of the 
Manual states: “In general, adequate lateral bracing is provided 
to the compression flange of a simple-span beam by the con-
nections of infill beams, joists, concrete slabs, metal deck, con-
crete slabs on metal deck and similar framing elements.” If such 
elements can be considered to provide continuous bracing rela-
tive to the design of the beam, then Item 6 can be assumed to 
be satisfied. 

Are the checks in the 14th Edition Manual, under the 
heading “Requirement for Stabilizer Plates,” intended to 
ensure that Item 6 is satisfied? No. Both sufficient strength 
and stiffness must exist at points of support in order to apply 
the provisions in of Chapter F of the Specification. The stabilizer 
plate checks shown in the Manual only consider strength. In 
fact, the derivation of these checks—presented in the Second 
Quarter 2011 Engineering Journal article “On the Need for 
Stiffeners for and the Effect of Lap Eccentricity on Extended 
Shear Tabs” (www.aisc.org/ej)—assume that a slab is present. 
It should also be noted that these checks, though conservative, 
will rarely govern. In fact, the stabilizer plate check does not 
appear in the 15th Edition Manual.

The AISC Design Example addressing this connec-
tion has been revised several times. The determination of 
the flexural strength of the plate, as shown in the Design 
Example, has sometimes been based on a plastic section 
modulus and sometimes based on an elastic section mod-
ulus. Which is correct? The plastic section should be used. 
The design procedure was developed to use the plastic section 
modulus of the plate (see the Second Quarter 2009 Engineering 
Journal article “Design of Unstiffened Extended Single-Plate 
Shear Connections,” available at www.aisc.org/ej). The confu-
sion arose from the fact that rather than writing new proce-
dures to address the stability of the plate, it was decided that we 
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If my beam is not sufficiently braced 
at the end, should I opt for a torsion-
ally stiff connection configuration? Yes, 
but there may also be other considerations. 
Bracing is not mentioned in the Manual 
for any of the other shear connections dis-
cussed in Part 10. It has long been estab-
lished practice to provide a connection that 
is at least half the depth of the beam and 
implicitly assume that there is sufficient 
torsional restraint. However, the presence 
of a cope could invalidate this assumption. 
Also, as stated previously, the cope checks 
in Part 9 assume a brace point at the end 
of the cope. Even the strongest and stiff-
est connection will not provide sufficient 
restraint if it attaches to a coped section 
that does not possess sufficient strength 
and stiffness.

Why does the section “Requirement 
for Stabilizer Plates” no longer appear 
in the Manual? The checks that were in-
cluded in the 14th Edition Manual were 
rational but conservative and will rarely 
govern. They also were misinterpreted by 
some engineers as checks on the stability 
of the beam. This was not the intent, as 
discussed above. If an engineer wants to 
check the suitability of the extended tab 
for unusual conditions, then they can 
refer to the original paper, which is still 
referenced in the Manual. For typical con-
ditions, there is no need to perform the 
checks. These are among some of the rea-
sons the checks were removed.

When the strength of the extended 
single-plate shear connection is insuf-
ficient to carry the design loads and is 
governed by buckling, is it more eco-
nomical to increase the thickness of the 
plate or to add stiffeners? It is generally 
more economical to increase the thickness 
of the plate. One consideration is that the 
weld between the plate and column is deter-
mined from the plate thickness (5∕8tp). Up to 
a ½-in.-thick plate, the weld size will be 5∕16 
in. or less on each side of the plate. This is 
a single-pass weld, the most economical ar-
rangement. As the plate thickness increases 
beyond ½ in., the number of passes will in-
crease to approximately three per weld up 
to a 3∕8-in. weld and four passes per weld up 
to a ½-in. weld. The number of passes for 
welds can be estimated from Manual Table 
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