
The following responses from previous Steel spacing of the lateral bracing must be adequately chosen to prevent lateral torsional buckling (LTB) before the design bending strength requirement is satisfied.
With this in mind, does the lateral bracing pre-

vent both twisting and lateral deflection of the member’s cross-section?  In addition, are the stiff-ness, strength, and spacing of the brace(s) ade-quate?  With these concerns in mind, the brac-ing arrangement suggested by the question above appears inadequate because twisting and lateral deflection of the member’s cross-section may still be of concern.
Several references for the design of lateral brac-

ing are:

· Structural Steel Design:  LRFD Approach, 2nd 
edition, J. C. Smith.  (Chapter 7, Bracing Require-ments)

· Steel Structures:  Design and Behavior, 4th edi-
tion, C. G. Salmon and J. E. Johnson. (Section 9.13, Lateral Bracing Design)

· Fundamentals of Beam Bracing, J. A. Yura, in 
Is Your Structure Suitably Braced, Structural Sta-bility Research Council.
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What are “banging bolts” and how do they 
affect structural steel framing?

Periodically, I’ve answered a call where an engi-neer architect, building owner, or some other 
related entity has a client or some tenants that reported hearing sharp sounds like rifle shots com-ing from “the building”.   Some heard one. Some have heard them a handful of times over a number of years.

What they are all describing is something called 
“banging bolts”. Bolt-banging results when bolted connections slip into bearing under load. In the  majority of buildings, bolted connections settle in during construction and the occupants never hear a thing. In other cases, the slip into bearing occurs after occupancy. It’s an instantaneous occurrence that makes a loud sound...just like a rifle shot. For-tunately, there is no structural significance to this as the connections can carry the load in bearing by design. That is, there’s no threat to life safety here. It just scares the heck out of everyone who hears it from the president of the company down to the summer intern.

To minimize the occurrence (I don’t think you 
could hope to eliminate it entirely), I suggest that engineers specify their bolted connections as snug-tight bearing connections whenever possible. This minimizes the potential for the intentional or inci-
dental slip resistance that eventually might lead to a connection that doesn’t slip into bearing until after occupancy.

Also, I suggest that erectors tell their crews not 
to tighten any bolts until after the drift pins have been removed from the connections. Leaving the drift pin in as bolts are installed and tightened tends to center the holes in the connected plies and increase the potential for slip in the connection.

Actually, the latter recommendation (about drift 
pin usage) is probably more important than the first. Unfortunately, some decision makers take more extreme measures, like unilaterally requir-ing field-welded connections, which may do nothing more than eliminate steel as an option.
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