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If you’ve ever asked yourself “why?” about something related to structural steel design or construction, Modern 
Steel Construction’s monthly Steel Interchange column is for you!

steel interchange

Axial Compression Capacity
The example column design problem from Charles Page’s 
article in the November 2005 issue (“SpecWise: Design 
Examples,” available at www.modernsteel.com) indicated 
that the 13th Edition Manual of Steel Construction lists an 
LRFD axial compression capacity of 892 kips for the W-
shape. Looking up the same column shape and effective 
length in the LRFD third edition manual, I found that the 
compression capacity is 844 kips. This is a +6% of capacity. 
I did not know that increased capacity was incident to this 
specification change. Is that the case?

Question sent to AISC’s Steel Solutions Center

Yes, the resistance factor (phi) and safety factor (omega) were 
changed for columns in the 2005 AISC specification.

In previous LRFD specifications, phi was equal to 0.85. In pre-
vious ASD specifications, the safety factor was approximately 1.76. 
These values were set based upon a variety of products, including 
columns that might be fabricated from universal mill plates. In 
fact, UM plates were the controlling material and dragged the 
phi down (the safety factor up) all by themselves.

For the 2005 AISC specification, we recognized that UM 
plates are no longer available and eliminated them from the 
determination of the resistance factor and factor of safety. As a 
result, phi is 0.9 and omega is 1.67 in the 2005 AISC specifica-
tion; hence, the difference in strength you noted.

Charles Carter, S.E., P.E.
American Institute of Steel Construction�rames Braced Against Joint 

Translation

Why does the ASD ninth edition manual require the use of 
Cb = 1 when computing Fbx to be used in equation (H1-1) 
for frames braced against joint translation? Generally, the 
columns in frames braced against joint translation will have 
bending moments in-span smaller than bending moments at 
the ends. On the surface it would seem to be an appropriate 
application of the Cb term as a reflection of moment gradient.

Question sent to AISC’s Steel Solutions Center

The reason for this requirement is that in Eq. H1-1 we are 
allowed to use Cm = 6 − 0.4M1/M2 to account for the effect of 
moment gradient when the frame is prevented from sidesway. Cm 
is approximately 1/Cb. Using both in the interaction equation 
would be “double dipping,” and it would result in an unsafe result. 
You can use either Fb/Cm or FbCb
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