


MODERN STEEL CONSTRUCTION APRIL 2011

steel interchange
Combined Loading
I am designing a beam subject to combined strong-axis 
bending, weak-axis bending, axial compression and torsion. 
The shear is very small. What design guidance is available on 
this subject?

AISC Steel Design Guide No. 9, Torsional Analysis of Structural 
Steel Members, can be used for the situation that you describe. 
The design guide is available at www.aisc.org/epub s as a free 
download for AISC members for purchase by non-members. 
See Section 4.7.1, specifically equation 4.16a. AISC Specification 
section H3.3 also gives some guidance, although it does not go 
to the same depth as Design Guide 9. The general idea is to limit 
the applied stress to Fy for yielding due to normal stress, 0.6Fy 
for shear yielding or Fcr if buckling is the applicable limit state. 
For example, if your beam is unbraced against lateral-torsional 
buckling, then you’ll need to determine Fcr per AISC Specification 
Chapter F. If there are several types of stress, such as axial, strong-
axis bending, and warping normal stress, then an interaction 
equation approach is used.
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