
are two lines of bolts in a leg. The usual fabrication practice is to punch or drill holes in
standard locations in angle legs. These hole locations are given in Table 1-7A in Part 1
of the Manual. This table is located at the end of the dimensions and properties table
for angles. Figure 3.24 presents this same information. Gage distance g applies when
there is one line of bolts, and g1 and g2 apply when there are two lines. Figure 3.24
shows that an angle leg must be at least 5 inches long to accommodate two lines of bolts.
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g2 g1

g

FIGURE 3.24

Usual Gages for Angles (inches)

Leg 8 7 6 5 4 31⁄2 3 21⁄2 2 13⁄4 11⁄2 13⁄8 11⁄4 1

g 41⁄2 4 31⁄2 3 21⁄2 2 13⁄4 13⁄8 11⁄8 1 7⁄8 7⁄8 3⁄4 5⁄8

g1 3 21⁄2 21⁄4 2

g2 3 3 21⁄2 13⁄4

E X A M P L E  3 . 1 2

Select an unequal-leg angle tension member 15 feet long to resist a service dead
load of 35 kips and a service live load of 70 kips. Use A36 steel. The connection is
shown in Figure 3.25.

FIGURE 3.25

D = 35k

L = 70k
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72 Chapter 3 Tension Members

The factored load is

The radius of gyration should be at least

To find the lightest shape that satisfies these criteria, we search the dimensions and
properties table for the unequal-leg angle that has the smallest acceptable gross area and
then check the effective net area. The radius of gyration can be checked by inspection.
There are two lines of bolts, so the connected leg must be at least 5 inches long (see the
usual gages for angles in Figure 3.24). Starting at either end of the table, we find that
the shape with the smallest area that is at least equal to 4.75 in.2 is an L6 × 4 × 1⁄2 with
an area of 4.75 in.2 and a minimum radius of gyration of 0.864 in.

Try L6 × 4 × 1⁄2.

Because the length of the connection is not known, Equation 3.1 cannot be used to
compute the shear lag factor U. Since there are four bolts in the direction of the load,
we will use the alternative value of U = 0.80.

Ae = AnU = 3.875(0.80) = 3.10 in.2 < 3.54 in.2 (N.G.)∗

Try the next larger shape from the dimensions and properties tables.

Try L5 × 31⁄2 × 5⁄8 (Ag = 4.93 in.2 and rmin = 0.746 in.) 

(Note that this shape has slightly more gross area than that produced by the previous
trial shape, but because of the greater leg thickness, slightly more area is deducted for
the holes.) Passing over the next few heavier shapes,

Try L8 × 4 × 1⁄2 (Ag = 5.80 in.2 and rmin = 0.863 in.) 
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*The notation N.G. means “No Good.”

L R F D

S O L U T I O N
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