__K£ _38(12)
r 39

8
F
A, =—K-£ —"—=114'6 >0 =1515>15 ..use AISCEq. E2-3:
rg VE ~ \29,000

0877 0877
Fo=| 987 e | 2877 150y =1910 ksi
e [A 2 ] y [(1.515)2]( ) St

.P, = ¢4 F, =085(42.7)(19.10) = 693 kips

c‘tgter

=114.6 <200 (OK)

Check width-thickness ratios:

b
Or g1« - B 58, o 168< 2323 4o (OK)
2, F, 36 t, JF, 36
#.P, = 693 kips
()
¢.F,, =1625 ksi by interpolation
¢.P, =9 .F, A, =162542.7) = 694 kips
¢.P, = 694 kips
(©)
¢}F" = (0.325 by interpolation

y

.P, = (L;—) F, 4, = 0325(50)(42.7) = 694 kips
y

¢.P, =694 kips




4.4-1

Possible choices:

W10 x 60 (4.P, =571 kips)

W12 x 65 (4P, = 668 kips)

W14 x 68 (4.P, = 633 kips by interpolation)
Choose the lightest:

Use W10 x 60



o
N
i

KL
KL = 3002) _ 6133, —*—= 10d2) _ 77.42 (controls)
r, 587 r, 155

A, =—‘/ 2 7742‘}2900 =0.8683 <15 ..use AISCEq. E2-2:

F, =(0.658)" F, = (0.658)%" (36) = 26.26 ksi
8.P, = . A F, =085(112)(26.26) = 250 kips

citgter

Check width-thickness ratiOS'

b
f =158, i=396<

< " 3

53 253

="==422 (OK
736 (OK)

é.P, =250 kips




Gg

_ DI /L, 2(640)/15 192

TN /L, 133030



2L /L 2(640)/15

= 0.962
"Y1, /L, 2(1330)/30
From the alignment chart, K, ~ 1.45.
F
.= K |5 = 145(15x12) =0.577 <15 .. column is inelastic
re VE 598~ 29,000
Since the column is inelastic, the stiffness reduction factor can be used:
-B‘— = ﬂ =19.6 ksi
A 179

From Manual Table 3-1, SRF = 0.974 by interpolation.
G=0.974(1.92)=1.87, Gr=0.974(0.962) = 0.94

From the alignment chart, K, ~ 1.44 K =144
KL 1.

(b) K L=15f, — =144(15)=8.85ft <K L=15ft
r./r, 244

K,L controls. For KL =15 ft, ¢.P, =512 kips

(¢) For case c, the effective length factor X is 1.2, as compared to the computed value of
1.44 (17% difference).



4.5-10

For purposes of determining G, assume that column AB is a W10 x 45.
XL /L 24814 _
> /L, 2(291/20)
I /L 2(248/14)
TSI jL, 2(448/20)

From the alignment chart, K, = 1.22.

087

7908

1 =£ 5,_ _ 122(14 x 12)
 ra\VE 4327 29,000
Since the column is inelastic, the stiffness reduction factor can be used:

=05321<15 ..column is inelastic

From Manual Table 3-1, SRF = 1.0, so there is no change in X,.
From the Column Load Tables, r,/r, =2.15 fora W10 x 45.

K.L 122(14)

r./r, " 215
Assuming that K,=1.0, K, L=10(14)=14 ft (controls)
From the column load tables with KL = K, = 14 ft,

¢, P, =282 kips >> P, = 150 kips
Try a W8 x 31.

2L /L. 11014
"SI /L, 2(29120)

=794 ft

= 02700




o o 2L /L 11014+ 24814
PN L, T 2(448720)
From the alignment chart, X, ~ 1.14.
4 K F, 11414x12) [ 36

= 05708

=0.6190 <15 .. column is inelastic

re \VE 347x 29,000
Since the column is inelastic, the stiffness reduction factor can be used:
£ = 150 =16.43 ksi
A 913

From Manual Table 3-1, SRF = 0.908

G (inelastic) = SRF x G, (elastic) = 0.908(0.2700) = 0.245
Gj (inelastic) = SRF x Gp (elastic) = 0.908(0.5708) = 0.518

From the alignment chart, X, ~ 1.12. Since

LMY g gk -1an,
r./r, 1.72

use KL = 14 ft in the Column Load Tables. For A W8 x 31 with KL = 14 ft,
. P, = 194 kips > P, = 150 kips (OK)

Use a W8 x 31



4.7-12
Reaction = ZP/2 = 11(12)/2 = 66 kips F
Consider the joint at the right support:

: 6 = arctan(9/54) = 9.462°

o

TR=66k



> F,=66-Fsin(9462°)=0 = F =401kips

(This is the maximum force in the top chord.)

9
K.L=KJ]=————=9124 ft
L =KL c0s(9.462°)

From the Column Load Tables,

Try 2L 6 x 6 x %:
¢.P, =427 kips (x axis controls), weight = 57.4 Ib/ft

Number of intermediate connectors:

To obtain the tabulated strength for the y axis, 2 connectors must be used. For the x axis,
from AISC E4,

where KL/r is the controlling slenderness ratio.

9.124(12)
n+l
r=r =117in., Ka _ 1009.124)12)
r, (n+1D(117)

i

a = spacing =

Since the x axis controls, the governing slenderness ratio for the member is

K.L 10(9.124 x12)
r 1.83

X

For E.a_SE_K_.L_’
. 4r

1009124)(12) _ 3
(n+)(117) 4

=59.83

(5983) = n=1l1 Use2.

Use 2L 6 x 6 x ¥ with 2 intermediate connectors






