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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! send your questions or comments to solutions@aisc.org.

steel interchange

Bolt Spacing for Prying action
All of the equations for prying action include the symbol p 
(the spacing between bolt rows). However, if we have only 
one bolt row in a connection, there is no spacing between 
rows. If p = 0, it seems to invalidate equations related to 
calculation of prying action. Are there alternative equations 
when p = 0?

Think of p as the tributary width per pair of bolts, which is the 
definition given on Page 9-11 of the 13th Edition AISC Steel 
Construction Manual.  If you have only one pair of bolts (or one 
bolt in the case of a single angle as shown in Figure 9-4b), the tee 
or angle length along its axis can be used. Note that the definition 
of p says to preferably not exceed the gage, though, so if the tee or 
angle is long, g should be used as the upper limit on p.

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

Shear Center
How do I calculate the shear center of a rolled shape?

The shear center of an open cross section is the point where the 
resultant moment of external forces and internal stresses in the 
plane of the section must be zero. For most common rolled shapes, 
the location of the shear center is illustrated in AISC Design Guide 
No. 9 Torsional Analysis of Structural Steel Members (a free download 
for AISC members at www.aisc.org/epubs). See Figure 2.1. For 
symmetric shapes, the shear center is on the line of symmetry. For 
doubly symmetric shapes, such as W-shapes, the shear center is at 
the centroid. For channels, see Figure 3.1 and the associated equa-
tions for e0. For angles and tees, the shear center is at the intersec-
tion of the midlines of the elements of the cross-section.

If you are looking for the general location of the shear center 
with respect to the geometric axes for other shapes, I suggest 
looking at the information in Design Guide No. 9 or a structural 
steel design textbook.

Kurt Gustafson, S.E., P.E 

Section Modulus Relative to angle Leg Toe in 
Compression
How does one calculate Sc for Section F.3 in AISC 360-05? 
What does “elastic section modulus to the toe in compres-
sion relative to the axis of bending” mean? What if the entire  
angle leg is in compression? When one has an equal-leg angle 
with no lateral-torsional restraint bent about a geometric axis, 
Sc = 0.8S, what if the angle does not have equal legs? 

Sc refers to the section modulus of the entire shape taken about the 
axis of bending, with respect to the extreme fiber that is in compres-
sion. For example, the value of Sx




