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Bolted Web Connections for Moment-
Connected Beams
is one of my favorite references for when I have to determine 
the composite behavior of my beams. You should also review 
the discussion on composite beams and diagrams included in 
the AISC Steel Construction Manual; see pages 3-12 through 
3-14 of the 14th Edition.

Let’s start with full composite design, where the strength of 
the shear connectors is not the limiting factor. The maximum 
tension strength of the steel is F

yAs, and the maximum 
compression strength of the concrete is 0.85f ’cAc. A fully 
composite section has enough studs to develop the lesser of 
these strengths. If the steel section in tension is the lesser of 
the two strengths, the plastic neutral axis will be at or above 
the top of the top flange of the steel beam. If the concrete 
section in compression is the lesser of the two strengths, 
the plastic neutral axis will be located below the top of the 
top flange of the steel beam. The plastic neutral axis moves 
away from the weaker part into the stronger part because 
compression must always equal tension.

In a partially composite beam, the stud shear strength is 
the controlling strength in the design of the cross section. It 
will have a compression force in the concrete plus additional 
compression due to yielding in some portion of the steel 
section. The balance of the steel section will be yielding in 
tension with a force equal to the sum of the concrete and 
steel compression forces. The plastic neutral axis will be in 
the steel section at the location where the steel switches from 
tension yielding to compression yielding. The figure on the 
top of page 3-14 of the 14th Edition AISC Manual depicts this 
condition.  

Shear stud connectors are sufficiently ductile to 
accommodate this behavior. That same ductility also works 
for you in fully composite design. If the connectors were 

not ductile, the ones closest to the beam ends would be 
required to resist a larger shear load than the ones closer 
to the beam interior. The Vinnakota paper outlines how all 
composite beam design depends on this ductility. The inherent 
assumption in the design approach is that when the connectors 
at the beam ends reach their yield strength, they will yield and 
allow the balance of shear force along the slip plane between 
the steel and concrete interface to redistribute to the next 
connector down the line. In determining our composite beam 
flexural strength, we assume that all the studs are resisting the 
same nominal shear force. 

Susan Burmeister, P.E.

NDT and Approved Fabricators
Is nondestructive testing (NDT) waived for AISC Certified 
fabricators? 

No. The requirements of Chapter N of the AISC Specification 
and Chapter J of the AISC Seismic Provisions apply equally to 
AISC Certified and noncertified fabricators. Chapter 17 of the 
International Building Code (IBC) permits the authority having 
jurisdiction (AHJ) to waive special inspections for approved 
fabricators. The IBC states:

“Special inspections required by Section 1704 are not 
required where the work is done on the premises of a 
fabricator registered and approved to perform such work 
without special inspection. Approval shall be based upon 
review of the fabricator's written procedural and quality 
control manuals and periodic auditing of fabrication practices 

waived when the work is performed in a fabricating shop or by 
an erector approved by the authority having jurisdiction (AHJ) 
to perform the work without QA. NDT of welds completed 
in an approved fabricator’s shop may be performed by that 
fabricator when approved by the AHJ.”

Larry S. Muir, P.E.
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If you’ve ever asked yourself “Why?” about something 
related to structural steel design or construction, 

Modern Steel’s monthly Steel Interchange is for you! 
Send your questions or comments to solutions@aisc.org.




