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IF YOU'VE EVER ASKED YOURSELF "WHY?” about something related to structural steel design or construction, Modern
Steel Constraction’s monthly Steel Interchange column is for you! Send your questions or comments to solutions@aisc.org.

I am designing a monorail beam, which is an S-shape with
a cap channel. I'm having trouble determining the limiting
width-thickness ratios for strong-axis bending per Table
B4.1 of the AISC 13th Edition Manual. For strong-axis
bending I am checking three components:
elchannellweblbetweenltwolfilletlweldslperiTablel B4.1[
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«[S-shapelbeamiflangelasiunstiffenedlelementiperiTablelB4.1l
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Am | doing this correctly?

From your description, it is assumed that your beam has the top
flange in compression and that the cap channel is connected to
the top flange.

For the first two checks, you are correct that the channel web
between the two fillets and between the fillet and channel flange
should be checked using Table B4.1 Case 12. This situation is
similar to “flange cover plates between lines of fasteners or welds.”

For the last check, it is conservative to check the S-shape
flanges as unstiffened elements, per Case 2. However, it is justi-
fied to consider the S-shape flange to be a stiffened element and
check it per Case 12 with “5” equal to half the flange width.

There is another element to check: the S-shape web, although
it will be compact for standard North American S-shapes with F,
not exceeding 65 ksi. Case 11 is the correct case for the S-shape
web, because the presence of the cap channel moves the elastic
and plastic neutral axes toward the top of the section as shown
in the figure for Table B4.1 Case 11. Please note that if the crane
beam is subjected to axial “tractive” forces, uniform compression
width-to-thickness ratios should be checked as well.

Brad Davis, Ph.D., S.E.

I am reviewing an existing built-up column. The section is
singly symmetric (symmetrical about the weak axis). The
column is subject to combined axial force and flexure about
the strong axis. Does the web element for uniform loading
fall under Table B4.1, Case 14 of the 2005 AISC Specifica-
tion? While checking the limit states of flexural-torsional and
torsional buckling, I am using Equation E4-5 for singly sym-
metric members. Is this the correct equation when the axis
of symmetry is the weak axis?

Yes, either Case 10 or Case 14 in Table B4.1 works for this case. |
am assuming that the shape is not tapered.

When checking for axial strength, either flexural bucking (E3)
or flexural torsional buckling (E4) can control the design, depend-
ing on the bracing details. In those cases, buckling about the weak
axis typically controls. If the web is slender as per Table B4.1, the
provisions of Section E7 must be applied.

After checking the flexural strength about the strong axis
as per Chapter F, the interaction equations in Chapter H then
can be used to determine the strength of the member for the
combined effects.

Amanuel Gebremeskel, PE.

I am trying to find the preferred material specification
for countersunk high-strength bolts. Building codes are
virtually silent on the subject of countersunk bolts for
structural applications, yet there are occasions where,
because of interference, a regular hex-head A325 or A490
bolt will not work and a countersunk bolt is needed. Is
this addressed anywhere in the AISC Steel Construction
Manual?

The AISC Specification does not address the use of countersunk
bolts. These are ASTM A307 (or similar soft material) bolts
and used only in bearing connections. These are not gener-
ally used as primary structural connections. There is a short
discussion in Part 7 of the 13th Edition AISC Steel Construction
Manual pertaining to checking the available bearing strength
at such bolt holes.

Kurt Gustafson, S.E., PE.

Table 2-2 of FEMA 350 allows bolted flange plate (BFP)
moment connections as prequalified moment connections
for OMF and SMF in high-seismic applications. ANSI/AISC
358 makes no mention of this type of connection. Is the use
of BFP moment connections still permissible in high-seismic
applications?

The AISC Seismic Provisions (ANSI/AISC 341-05) does not limit
the special moment frame connection types to those shown in
ANSI/AISC 358-05. As covered in Section 9.2b of AISC 341-05,
using ANSI/AISC 358-05 is one of three methods permitted to
provide conformance demonstration. The three options are: use
of a connection that is prequalified, like those in ANSI/AISC
358; use of a connection that is qualified based upon available
test results; and use of a connection that is qualified based upon
project-specific testing.

Although not all FEMA 350 connections have yet been
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Steel Interchange is a forum to exchange useful and practical professional ideas and
information on all phases of steel building and bridge construction. Opinions and
suggestions are welcome on any subject covered in this magazine.

The opinions expressed in Steel Interchange do not necessarily represent an official
position of the American Institute of Steel Construction, Inc. and have not been reviewed. It
is recognized that the design of structures is within the scope and expertise of a competent
licensed structural engineer, architect or other licensed professional for the application of
principles to a particular structure.

If you have a question or problem that your fellow readers might help you solve, please
forward it to us. At the same time, feel free to respond to any of the questions that you
have read here. Contact Steel Interchange via AISC’s Steel Solutions Center:



