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For axial compression in angles without slender elements, 
comprehensive analysis and design of single angles can be car-
ried out using the provisions of Section E3, whereas a simpli-
fied design approach is provided for special cases in Section E5. 
Table 4-11 in the 13th Edition AISC Steel Construction Manual 
applies to the design of single angles for concentric axial loads.

For flexure without slender elements, the comprehensive 
approach is provided in Section F10.2, with subsections (iii) 
and (iv), while the simplified approach is provided in Section 
F10.2, with subsections (i) and (ii). Local buckling and slen-
derness are addressed in Sections E7 and F10.3 for compres-
sion and flexure, respectively.

Single angles also may be loaded in combined axial force 
and flexural. These are designed according to Section H2, and 
the design of single angles with typical end connection con-
figurations that result in eccentric axial loads is addressed in 
Table 4-12 in the 13th Edition AISC Manual. These can be 
used as design aids for single angles with combined loading 
due to end attachments to one leg alone as described in the 
explanation of the table on page 4-7 of the Manual.

Principal Axes
The principal axes of any shape define two orthogonal axes 

that correspond to the maximum and minimum moments of 
inertia for that section. The axis around which one finds the 
minimum moment of inertia is called the minor principal axis 
while the axis about which one finds the maximum moment 
of inertia is called the major principal axis. From a structural 
analysis point of view, bending the section about the minor 
principal axis corresponds with the minimum internal energy 
of the member. This means the structure is completely stable 
when bent about this axis and cannot experience lateral-tor-
sional buckling.

Unlike singly and doubly symmetric wide-flanges and 
channels, single angles have principal axes that do not coincide 
with their geometric axes (see Figure 1). Therefore, the design 
of single angles requires some consideration of both of these 
sets of axes. While loading typically occurs about the geomet-
ric axes, the strength usually is controlled by response that is 
influenced by properties that relate to the principal axes.

Part 1 of the AISC Manual contains properties of single 
angles about both geometric axes (X and Y) and the minor prin-
cipal axis (Z). Part 17 of the AISC Manual contains equations 
that allow for the calculation of section properties about one 
axis when the properties are known about the other.
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The importance of evaluating sec-
tion properties about the principal axes 
for single angles is illustrated in Figure 2. 
Consider a single angle that is bent about 

http://www.lulu.com/singleangle

