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Nuts and Washers for Anchor Rods
What is the proper material specification for anchor rod nuts 
and washers?

ASTM F1554 has a table of recommended nuts for use with 
various grades and diameters of anchor rods. Typically these nut 
recommendations are nuts that develop the tensile capacity of the 
rod. In other words, the nut is sized so that the rod will fail in tension 
before nut or thread failure. I recommend that you obtain a copy of 
ASTM F1554 and use Section 6.6.1 to select the appropriate nuts. 
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Using Phi and Omega
On page 2-10 in the 13th Edition AISC Steel Construction 
Manual it states, “The general relationship between the 
safety factor (Ω) and the resistance factor (φ) is Ω = 1.5/φ.” 
Does this relationship also extend to the loading, meaning 
if factored LRFD loads are provided can an engineer use the 
LRFD loads divided by 1.5 with ASD resistance factors?

Considering dead and live loading only, if the LL/DL ratio 
is exactly 3, this is an identical design. For higher ratios it is 
conservative and for lower ratios you get a lighter design load than 
using ASD load combinations. Throw in wind load or another load 
and the permutations possible make it hard to say whether it is 
conservative. I have heard of a conversion ratio of 1.4 (LL/DL ratio 
of 1) to add a little conservatism when taking LRFD loads back 
to ASD design levels. I think this would be appropriate as most 
common applications have LL/DL ratios less than 3. However, as 
I already noted, the conservatism is dependent on the actual load 
types and magnitudes being considered.

Charles J. Carter, S.E., P.E., Ph.D.
Torsion in HSS
How do you determine the Warping Constant (Cw) for HSS?

There is no need for Cw to be defined for HSS. Cw is used for 
open shapes such as I-shapes. Imagine the case of a simply 
supported beam subject to torsion. The top flange laterally 
displaces in one direction while the bottom displaces in the other. 
If you look at a plan view of these, you will see that the section 
warps, which means that initially plane sections don’t remain 
plane. The section is more resistant to this bending if the flanges 
have large lateral moments of inertia and are far removed from 
the centroid. That is why Cw is related to Iy and ho. For an HSS, 
flange bending is only part of the resistance to such warping. The 
in-plane shear stiffness and strength of the side walls also resists 
it, and this mechanism is much stiffer than the flange bending 
strength, so the problem comes back to a pure torsion shear stress 
type of problem.

Brad Davis, S.E., Ph.D.
Braced Frame Beam Design
On pages 3-47 and 3-48 of the AISC Seismic Design Manual 
a procedure is outlined for determining the axial force in a 
chevron braced frame beam. On page 3-48, the axial force 
is calculated as the average of the tension and compression 
resultants. Could you please explain the justification for this 
average value? From statics, it seems that it should instead be 
treated as a straight sum of the two resultants.

At the top of page 3-48 it states, “Assuming that the unbalanced 
force is shared equally.” The intent is that an equal amount of 


