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AISC IS UPDATING the Frequently Asked Questions sec-
tion of its website (www.aisc.org). As these updates are created, 
selected sections will be published as SteelWise articles. This 
month’s installment covers connections.

5. Connections 
The AISC Speci�cation for Structural Steel Buildings covers 

requirements for the design of structural steel connections. Ad-
ditional recommendations can be found in the AISC Steel Con-
struction Manual. The FAQs in this section include a discussion 
of portions of these provisions and subsequent recommenda-
tions with regard to general issues in connection design, fab-
rication and erection. For bolting- and welding-specific issues, 
refer to the FAQs in Section 6 and Section 8, respectively. 

5.1. Bolt Holes 
5.1.1. Maximum hole sizes for bolts are specified in the 

Specification Table J3.3. What if an actual hole dimension 
is between two of the values? 

AISC Speci�cation Table J3.3 is based upon the RCSC Speci-
�cation Table 3.1 and contains the maximum dimensions of 
standard, oversized, short-slotted and long-slotted holes. If an 
actual dimension exceeds the tabulated maximum, it must be 
treated as the next larger hole size. For example, a 13∕16-in. by 
1¼-in. slotted hole for a ¾-in.-diameter bolt must be treated as 
a long-slotted hole because it exceeds the maximum short-slot-
ted hole size (13∕16 in. by 1 in.). Note that the RCSC Speci�cation
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5.3.4. What is shear lag and when must it be considered? 
Shear lag describes behavior at an end connection of a ten-

sion member where some but not all of the cross-sectional ele-
ments are connected; the area that is effective in resisting ten-
sion may be less than the full calculated net area. Procedures 
for treatment of shear lag and determination of the effective 
net area in bolted and welded connections are provided in the 
2010 AISC Speci�cation Section D3.3. Alternatively, shear lag 
concerns can be addressed by selecting a connection length that 
mobilizes the entire load-transmitting capability. 

5.3.5. What column stiffening requirements apply at 
beam-to-column-flange moment connections? 

Column stiffening requirements are covered in the AISC 
Speci�cation Section J10 for concentrated flange forces and panel 
zone shear. Generally, the use of larger columns to eliminate col-
umn stiffening, particularly web doubler plates, is recommended. 
For seismic applications, see the AISC Seismic Provisions. 

5.3.6. In many design examples in the Manual of Steel 
Construction, yielding and buckling in a gusset plate or 
similar fitting are checked on a Whitmore section. What is 
a Whitmore section?

A Whitmore section identifies a theoretically effective cross-
sectional area at the end of a connection resisting tension or 
compression, such as that from a brace-to-gusset-plate connec-
tion or similar fitting. As illustrated in Figure 5.3.7-1 for a WT 
hanger connection, the effective length for the Whitmore sec-
tion Lw is determined by using a spread-out angle of 30° along 
both sides of the connection, beginning at the start of the con-
nection. It is applicable to both welded and bolted connections. 
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5.3.7. How can adequate flexibility be maintained in 
double-angle simple shear connections subjected to com-
bined shear and tension load?

As the tensile force component increases in a double-angle 
shear connection subjected to combined shear and tension, 

prying action and/or bending require that the fitting thickness 
be increased or the bolt gage be decreased, thereby decreasing 
the available flexibility. Thornton (1995) assesses the ductility 
of bolts in the outstanding legs of double-angle and similar 
simple-shear connections. 

This study validates the long-standing AISC Manual recom-
mendation that maximum angle thickness be limited to 5∕8 in. for 
usual gages (4½ in. to 6½ in.) in double-angle simple-shear con-
nections. For welded connections, a parallel examination can be 
made as illustrated in Thornton (1996). It should be noted that 
an alternative connection detail, such as a single-plate connec-
tion, may be more feasible for shear-tension applications. 

It is important to realize that Section B1.6a in the AISC 
Speci�cation requires only that a simple connection have suffi-
cient rotation capacity to accommodate the required rotation 
determined by the analysis of the structure. This may not dic-
tate that bolts must be stronger than the angles. In some in-
stances the beam may be deep relative to its length or lightly 
loaded in the vertical direction. In either case the required rota-
tion will be small.  

Thornton, W.A (1995), “Treatment of Simple Shear 
Connections Subject to Combined Shear and Axial Forces,” 
Modern Steel Construction, September, pp. 9-10, AISC, 
Chicago, IL. 
Thornton, W.A (1996), “A Rational Approach to the Design 
of Tee Shear Connections,” Engineering Journal, Vol. 33, No. 
1, (1st Qtr.), pp. 34-37, AISC, Chicago, IL. 
5.3.8. What are some AISC resources for connection 

design?
Parts 7-14 of the AISC Steel Construction Manual provide a 

wealth of information related to connection design. Additional 
information can be found here:

➤ Design Guides 4 and 16 address the design of end-plate 
moment connections.

➤ Design Guide 8 addresses one type of partially-restrained 
connection.

➤ Design Guide 13 addresses the stiffening of wide-flange 
columns at moment connections.

➤ Design Guide 24 addresses HSS connections.
5.3.9. What are some AISC resources for steel detailers? 
Detailing for Steel Construction (3rd Edition, 2009) is an excel-

lent reference that discusses some common detailing practices 
and has many sample detail drawings. Among other things, the 
reference has a section on drafting, structural steel, detailing 
and fabricating of steel, some structural engineering fundamen-
tals (stress and strain), bolted connections, welded connections, 
columns and framing for industrial buildings. 

AISC also has a web-based Detailer Training Series. Origi-
nally developed by AISC and the National Institute of Steel 
Detailing, it is now being made available as a free web-based 
service thanks to funding from IMPACT (the Ironworker Man-
agement Progressive Action Cooperative Trust). See it online at 
www.aisc.org/dts. Note that it also is a great introduction to 
steel construction for anyone with an interest in steel construc-
tion, not just steel detailers. �  ■
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➤ Fig. 5.3.7-1


