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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:

One East Wacker Dr., Suite 700
Chicago, IL 60601
tel: 866.ASK.AISC • fax: 312.803.4709
solutions@aisc.org

Kurt Gustafson is the director of technical assistance in AISC’s Steel Solutions Center. 
Charlie Carter is vice president and chief structural engineer at AISC. Brad Davis and 
Larry Muir are part-time consultant to AISC.

The complete collection of Steel Interchange questions and answers is available online. 
Find questions and answers related to just about any topic by using our full-text search 
capability. Visit Steel Interchange online at www.modernsteel.com.

Second-Order Analysis
I attended a seminar on second-order analysis, where I 
heard that the loads must be multiplied by the alpha value of 
1.6 when using ASD for the member design. Do the analysis 
results get divided by the same value of 1.6 for member 
design, or are they calculated? I have been using the analysis 
results as calculated, and not dividing by 1.6. 

Yes, if you’re using ASD, multiply the loads by 1.6 going into 
the analysis and then divide the resulting member moments and 
other force effects by 1.6 for comparison with Mn/Ω, etc. This is 
stated in the last sentence of Section 7.3(a) in AISC Specification 
Appendix 7, if you’re using the Direct Analysis Method. If you’re 
using the Effective Length Method, this is Section C2.2a(2).

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

Panel Zone Shear Strength
1. Based on AISC 341-05 Section 9.3a, panel zone shear 
strength is calculated per Specification Section J10.6. In 
J10.6, there are two sets of equations; one assumes panel 
zone is elastic, the other considers the inelastic overstrength. 
My question is when to use the inelastic equation.

2. After comparing panel zone shear demand with the 
column web shear capacity, we may need to provide a doubler 
plate. To calculate the required thickness of the doubler 
plate based on the additional strength required, what is the 
length of doubler plate that can be used? Do you suggest 
counting the full column depth or using the actual length 
of the doubler plate, which is (Column depth – 2 × column 
flange thickness)?

My thoughts are as follows:
1. AISC 341-05 Section 9.3a refers to AISC 360-05 Section J10.6, 

which provides two options. In the first option, one can do the frame 
analysis with panel-zone deformations not modeled; in this case 
the basic form of panel zone shear strength (Equations J10-9 and 
J10-10) is used. Alternatively, when a more sophisticated analysis 
that considers the effect of panel-zone deformations is performed, 
a higher shear strength can be used (Equations J10-11 and J10-
12). This higher strength is based upon the deformations (inelastic 
action) of the panel zone. So, the inelastic equations can be used 
when you include the deformations in the analysis.

2. The calculations in AISC Design Guide 13 (and other examples 
in AISC literature) implicitly use the full column depth when 
selecting the web doubler plate thickness. That is, the required 
thickness is calculated based upon the full depth of the column, and 
then the additional thickness required is determined by subtracting 
the column web thickness. The edges of the doubler plate along 
the column flanges are welded to develop the shear strength of the 
doubler plate, so I think this is appropriate.

Charles J. Carter, S.E., P.E., Ph.D.

Conventional Configuration Single-Plate                   
Shear Connections
Design limitations for conventional configuration single-
plate shear connections imply that long-slotted holes are not 
permitted. Why are these not permitted? Also, for the extended 
configuration, are long-slotted holes permitted? The limitations 
for the extended configuration refer to AISC Specification Section 
J3.2 requirements, which imply that long-slotted holes may be 
used. If these are permitted, would they need to be slip critical?

Yes, the procedure presented in the Manual for the conventional 


