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The Whitmore Section

steelwise

How to use the Whitmore method for tension and compression strength checks.

AnYone wHo Has Had tHe tasK of designing a 
bracing or truss connection has probably come across the 
Whitmore section. For most cases, the method is simple and 
straightforward. However, there are situations where deter-
mining the Whitmore section along with the tension and/or 
compression checks that follow are not quite so clear. This 
article addresses potential areas of confusion, and provides 
the reader with background information on the develop-
ment of this approach.

Whitmore 101
First, it’s important to recognize what the Whitmore sec-

tion is. It is a simple way to determine how force from a brace 
spreads through a gusset plate. It’s used to make checks of 
gusset plate yielding and buckling possible.

Gusset plates have been used in steel structures since the 
earliest metal trusses. However, research in the early part 
of the 20th century regarding the distribution of stresses in 
gusset plates under tension or compression loading was lim-
ited. R.E. Whitmore made note of this lack of knowledge in 
1952, providing the following 1941 quote from T.H. Rust, 
who had conducted earlier tests on gusset plates:

“It is difficult to believe that there is a more impor-
tant or more fundamental problem in need of further 
investigation in the field of structural engineering 
than steel gusset plates. They constitute a formidable 
problem in stress analysis capable of further exploita-
tion in the laboratory…”

In an attempt to better understand gusset plates, Whitmore 
conducted a test on a mock-up of a truss joint connection 
for a 295-ft truss that was constructed at quarter scale (see 
Figure 1). Armour T. Granger, head of the Civil Engineering 



Although Whitmore’s findings were published in May, 1952, 
widespread use of the Whitmore section did not occur until the 
late 1970s. In fact, the method was not widely presented to the 
engineering community until 1974, when it was discussed in Fisher 
and Struik’s Guide to Design Criteria for Bolted and Riveted Joints.

These Days, It’s in the Manual
An explanation of how to calculate the Whitmore section is 

provided in Part 9 of the 14th Edition AISC Manual. A figure is 
also provided in the Manual (Figure 9-1) to aid the user and is 
shown here in Figure 3.

The Whitmore section is used to determine the peak tension 
or compression stress of an uneven stress distribution at the end 
of the joint. It does this by establishing an effective length, which 
Whitmore determined could be calculated by spreading the force 
from the start of the joint, 30° to each side in the connecting ele-
ment along the line of force. The most common application of the 
Whitmore section is in gusset plates for bracing and truss con-
nections. Figure 4 shows a gusset plate that has failed in tension 
rupture after significant tension yielding at the Whitmore section. 
The predicted strength was in good agreement with the measured 
failure load.

The AISC Design 
Examples that complement 
the 14th Edition AISC 
Manual contain numerous 
examples of how to calcu-
late the Whitmore section, 
along with how it is used 
in determining the tension 
yielding or compression 
buckling strengths of the 
gusset plate. These exam-
ples are also available online 
at www.aisc.org/epubs. To 
calculate the tension yield-
ing and compression buck-
ling strengths of a gusset 
plate, where the Whitmore 
section occurs over both 
the gusset and beam web, 

Example II.C-2 in the AISC Design Examples illustrates the pro-
cess. Additionally, Examples II.C-1, II.C-2, II.C-5, II.C-6, II.D-1 and 
II.D-3 all contain calculations for the Whitmore section.

Areas of Possible Confusion
There are several predictable areas where confusion can arise in 

dealing with a Whitmore section. We will address these individually.
When the effective width crosses a connected edge. Part 9 

of the 14th Edition AISC Manual states, “The Whitmore section 
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Eccentricity when the distribution isn’t balanced. 
Another possible concern with taking advantage of the higher 
strength material is eccentricity. That is, what if doing so means 
that the resultant force is no longer centered on the work line as 
in Figure 6? The effects of this eccentricity can be ignored. The 
gusset plate is very rigid and the surrounding metal will restrain 
any rotation that would otherwise occur on the Whitmore sec-
tion (see Figure 7).

Gusset plate and member web of different thicknesses. 
When the Whitmore section spreads across the joint of two com-
ponents of differing thicknesses, the distribution of force similarly 
may not be uniform as for the case of materials of different strength. 
As explained above, the same conclusion (tion (se/rcc 9 0 0 9 57.1466 202.4194 Tm
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Whitmore doesn’t just affect gusset 
plates. While most of this discussion has 
focused on Whitmore sections in gusset 
plates, there are other types of connections 
where this section should be calculated. 
One example is the truss connection shown 
earlier in Figure 10. Another example is a 
WT hanger connection, which is shown in 
Figure 13 below. If a connection is being 
designed to transfer axial load, an engineer 
will need to determine if a Whitmore sec-
tion check is required.

One Final Note
The 2011 AISC T.R. Higgins Lecture-

ship Award winner, Charles W. Roeder, 
P.E., Ph.D., has introduced a very practi-
cal approach to the design of seismic gus-
set plates in special concentrically braced 
frames. While there are no changes to 
the Whitmore section, this new approach 
lets the gusset plate bend line occur in an 
elliptical pattern, allowing the gusset plate 
connection to be more compact, which 
helps reduce the size and cost of the brac-
ing frame connection. The Whitmore sec-
tion calculations for compression on these 
gussets will benefit greatly from the shorter 
buckling lengths. �  
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The People Behind the Theory
Who was Armour T. Granger?

Armour T. Granger came to the University of Tennessee in 1939 
after working for Ash, Howard-N


