Unless specifically stated, all AISC publications mentioned in the ques-
tions and/or answers reference the current edition and can be found at
www.aisc.org/specifications.
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The picture on t’ls"ne cover of AISC’s Design Guide 29: Verti-
cal Bracing Connections—Analysis and Design conflicts with
the advice given in Chapter 3 of the guide. Chapter 3 cau-
tions against the use of plates alone at the brace-to-gusset
connection and states: “Small wide-flange braces with this
orientation are typically connected to the gussets by WTs or
double angles back-to-back on the near and far side of the
gusset. Alternatively, single angles on each side of the brace
could be employed. If the brace is subjected to compression
as well as tension, plates should not be used in place of the
WTs or angles.” It also 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.”

I have encountered engineers who design brace-to-gusset
connections employing plates assuming an effective length
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can be designed as pin-ended columns with K = 1.0, However, the destabilizing
effects (P-A effects) of the gravity loads on all such columns, and the load transfer
from these columns to the lateral force-resisting system, must be accounted for in
the design of the lateral force-resisting system.”

The second-order effects associated with all columns must be considered in design.
However, the structure will “redistribute the story P-A effects to the lateral force-
resisting elements in that story in proportion to their stiffnesses.” The Commentary
goes on to state: “In a building that contains columns that contribute little or nothing
to the sway stiffness of the story, such columns are referred to as leaning or gravity-only
columns. These columns can be designed using K = 1.0, but the lateral force-resisting
elements in the story must be designed to support the destabilizing P-A effects devel-
oped from the loads on these leaning columns. The redistribution of P-A effects among
columns must be considered in the determination of K and F, for all the columns in
the story for the design of moment frames. The proper K-factor for calculation of P, in
moment frames, accounting for these effects, is denoted in the following by the symbol
K2.” Note that the Manual Design Examples (a free download at www.aisc.org) illus-
trates the design of leaning columns.

Fonathan Tavarez

I have specified ASTM A992 steel for a structural steel frame. The bidders have
asked if the connection plates and angles will be A572 Grade 50 steel. Is A572
Grade 50 an acceptable substitution for A992? Are there cost impacts to my
requiring A992 for everything?

You should discuss the cost impact of various decisions with the fabricators.
ASTM A992 specifically addresses “rolled structural shapes." ASTM A572 addresses,
“shapes, plates, sheet piling and bars.” ASTM A6, which is referenced from both
A992 and A572, defines plates and shapes. Based on the ASTM specification, A992
plate does not exist. Table 2-5 of the Munual indicates that ASTM A36 and ASTM
A572 Grade 50 are both preferred materials for plate.

The Manual states: “The designation of preferred material specifications is based
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