3.6 Design of Tension Members 69

EXAMPLE 3.11

LRFD
SOLUTION

ANSWER

ASD
SOLUTION

A tension member with a length of 5 feet 9 inches must resist a service dead load
of 18 kips and a service live load of 52 kips. Select a member with a rectangular cross
section. Use A36 steel and assume a connection with one line of 74-inch-diameter bolts.

P,=12D+1.6L=12(18+1.6(52=10 4% kips

Required A, = B B _ 1038 s
¢F, 0.90F, 0.90(36)
Required A, = b B 1038, 09in?
¢.F, 0.75F, 0.75(58)
Try t=11in.
ired A
Required w, = e % _ 3235 _ 3 5355

t
Try a 1 X 3% cross section.
Ae = An = Ag - Ahole
=(1x3.5)- (; + ;)(l) =2.5in.2 >2.409 in.? (OK)
Check the slenderness ratio:

3
08 0.2917 in.*

A=1(3.5)=3.5 in>

From I = A2, we obtain

Tmin = ﬁ - 27 =0.2887 in.2
V A V' 35

Maximum EEO5(12) 239<300 (OK)

r o 0.2887

Use aPL 1 x 3Y.

P,=D+L=18+52=70.0 kips
For yielding, F, = 0.6F, = 0.6(36) = 21.6 ksi, and
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Required A, = % =163 in.”
;2L
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For fracture, F, = 0.5F, = 0.5(58) = 29.0 ksi, and

Required A, = B it} =2.414in?
E 29.0

(The rest of the design procedure is the same as for LRFD. The numerical results
may be different)

Try t=1in.

required A,  3.241
t

Required w, = =3.2411n.

Try a 1 X 3 %2 cross section.
Ae = An = Ag - Ahole

=(1 x 3.5)—(; o ;)(1) =25in2>2414in>  (OK)

Check the slenderness ratio:
1 3.5(1)°

min 12
A=13.5)=3.5in?

=0.2917 in.*

From I = Ar?, we obtain

P = Toin _ N ELInE 0.2887 in.?
A 3.5

75(12
Maximum = = 57202 _ 059 300 (0K)
r o 0.2887

ANSWER Use a PL 1 x 3%.

Example 3.11 illustrates that once the required area has been determined, the pro-
cedure is the same for both LRFD and ASD. Note also that in this example, the
required areas are virtually the same for LRFD and ASD. This is because the ratio of
live load to dead load is approximately 3, and the two approaches will give the same
results for this ratio.

The member in Example 3.11 is less than 8 inches wide and thus is classified as
a bar rather than a plate. Bars should be specified to the nearest Y4 inch in width and
to the nearest %% inch in thickness (the precise classification system is given in Part 1
of the Manual under the heading “Plate Products”). It is common practice to use the
PL (Plate) designation for both bars and plates.

If an angle shape is used as a tension member and the connection is made by bolt-
ing, there must be enough room for the bolts. Space will be a problem only when there



