If you’ve ever asked yourself “Why?” about something
related to structural steel design or construction,

M de S}eel s monthly Steel Interchange is for you!

Send your questlons or comments to solutions@aisc.org.

Can through bolts be used to transfer tension at a HSS
column? Will the bolts require pretensioning, or can they
be installed snug-tight?

Transferring tension with through bolts is not prohibited. How-
ever, neither the /\4ﬂ4al nor the S-ccfzcmz' provide guidance,
S0 you must design "such conditions based on your own engi-
neering judgment and knowledge. Example 3.2 in AISC Design
Guide 24: [_t['»S , b al S.‘ee»z'1 C' o1t g (a free download
for members at www.aisc. org/dg) prowdes a similar example;
it addresses threaded studs but may also be useful in evaluating
your condition.

Through bolts can be neither pretensioned nor snug-
tightened. Trying to produce the required pretension in the
bolts will crush the walls of the HSS, something that seems to
be more common than | would have thought until | began to
see pictures of crushed HSS sent to the AISC Steel Solutions
Center. Even the snug-tightened condition requires the plies
to be brought into firm contact and this cannot be done for
the condition you described. You’ll have to specify the installa-
tion you want in the contract documents.

Long story short, a different approach might be better.
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I am designing a lightly loaded steel beam with web
penetrations exceeding the limits provided in AISC
Design Guide 2: Design of Steel and Composite Beams with
Web Openings (www.aisc.org/dg). The beam is part of a
moment frame. Although I understand that the proce-
dures provided in the design guide are not applicable, if
these procedures are used to evaluate the condition, then
the shear and flexural strength of the beam are signifi-
cantly greater than the required loads. Is there no way to
allow the larger opening?

Let me start off by saying that Design Guide 2 is simply a
guide and not a mandatory document. As such, there may be
times when you, as the engineer of record, choose to exer-
cise your own judgment when interpreting the information
presented in the guide—or you may choose to use a different
method entirely for analysis of your condition. If your beam
is not highly stressed and you do not believe the “larger”
opening will adversely affect the beam performance, then the
design may be perfectly adequate.

For instance, let’s assume that your condition meets the
recommended 4,/h, limit but does not meet the recommended
limit for 7,. The opening parameter, 7, presented in design
guide equation 3-24 is provided as a conservative means
to ensure you will not have issues with web buckling local-

ized around the opening or with the member shear strength.
There is some discussion regarding the origin and intent of
this parameter in Section 5.7, on page 48 of the design guide,
which | suggest you review if you haven't already. The param-
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to address them in the future. AISC Design Guide 1 is focused
on typical building and building-like details, but AISC Design
Guide 10: E ees! | Bact g Uf LtwRie S e, al Seel a4 es
(www.aisc. org/dg) has extenswe information that you may
find useful for these connections. The design recommenda-
tions therein are intended to address erection design, but the
same principles can be used for permanently non-grouted base
plates supported by leveling nuts. The following publications
also contain design requirements and recommendations for
non-grouted base plate connections:
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