3.2 Tensile Strength

EXAMPLE 3.2

FIGURE 3.4

SOLUTION
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A single-angle tension member, an .34 x 3% X ¥4, is connected to a gusset plate with
7%-inch-diameter bolts as shown in Figure 3.4. A36 steel is used. The service loads are
35 kips dead load and 15 kips live load. Investigate this member for compliance with
the AISC Specification. Assume that the effective net area is 85% of the computed net

area.
a. Use LRFD.

b. Use ASD.
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First, compute the nominal strengths.
Gross section:

A,=250in?  (from Part 1 of the Manual)
P, =F,A, =36(2.50) = 90 kips

Net section:
A, =2.50— (i)(l + 1) =2.125 in.?
8/\8 8

A, =0.85A, = 0.85(2.125) = 1.806 in.> (in this example)
P, = F, A, = 58(1.806) = 104.7 kips
a. The design strength based on yielding is
&P, = 0.90(90) = 81 kips
The design strength based on fracture is
¢, P, = 0.75(104.7) = 78.5 kips

The design strength is the smaller value: ¢,P, = 78.5 kips
Factored load:

When only dead load and live load are present, the only load combinations with a

chance of controlling are combinations 1 and 2.
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ANSWER

ANSWER

ANSWER

Combination 1: 1.4D = 1.4(35) =49 kips
Combination 2: 1.2D + 1.6L = 1.2(35) + 1.6(15) = 66 kips

The second combination controls; P, = 66 kips.

(When only dead load and live load are present, combination 2 will always control
when the dead load is less than eight times the live load. In future examples, we will
not check combination 1 [1.4D] when it obviously does not control.)

Since P, < ¢,P,, (66 kips < 78.5 kips), the member is satisfactory.

b. For the gross section, The allowable strength is

il = 0N =53.9 kips
Q, 1.67

For the net section, the allowable strength is

Eil = lait) =52.4 kips
Q, 2.00

The smaller value controls; the allowable strength is 52.4 kips. When the only loads
are dead load and live load, ASD load combination 2 will always control:

P,=D+L=35+15=50 kips

Since 50 kips < 52.4 kips, the member is satisfactory.

Alternative Solution Using Allowable Stress

For the gross area, the applied stress is

=L 230 oy
A, 250

and the allowable stress is
F, =0.6F, = 0.6(36) = 21.6 ksi

For this limit state, f, < F, (OK)

For the net section,

P, .
fi =—=i=27.7ks1
A, 1.806

F, =0.5F, = 0.5(58) = 29.0 ksi > 27.7 ksi (OK)

Since f; < F, for both limit states, the member is satisfactory.



