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P.1 The beam shown in Figure P5.5-11 has lateral support at a,b,c, and d. Compute Cb for
segment b-c. Use factored loads.

Solution
L := 35t
K
wp = 0.5-—;:-)- pp = 1.7:kip
ki
wy = 0.9-—éIz pr, = 5-kip

Using Equations given in Table 3-23

1 .
" point x:= 13.75-ft a:=25ft b = 10-ft
WD'X .
My,q = 5 (L —x) Mg,q = 73.047-kip-ft
WL X .
Mg = 5 ‘(L —x) Mg, = 131.484-kip-ft
ppb-x ]
Mpd =1 Mpd = 6.679-kip-ft
pL-b-x k‘ ft

My = max 14(Myg + Mpg), 1.2:(Myqg + Mpg) + 16(Myp + My J] My =337.474-kip-ft

Lo

i— point x:= 17.5-ft

Myq = le) X-(L —X) My, 4 = 76.563-kip-ft

ML = WI; X-(L -X) M,,1, = 137.813kip-ft
ppb-x

Mpd = L Mpd = 8.5-kip-ft
prb-x

MpL = L MpL = 25-kip-ft

Mp = max[1.4~(de + Mpd), 1.2(Myyq + Mpg) + 1.6:(Myg, + MpL)] Mp = 362.575-kip-ft




AW

M = max| 1.4:(Myq + Mpg), 1.2(Myg + Mpg) + 1.6:(Myp, + My J]
MMax = max(M As MB,MC)

Assume doubly symmetric member

Cb = mu{

point x:=21.25ft

WD'X

Myq4:= > (L = x)
WL'X
M1 = 5 (L -x)
ppb-x
M d =
P L
pr -b-x
M L = L
p L

M,,q = 73.047-kip-ft

M, = 131.484-kip-ft
Mpg = 10.321-kip-ft

MpL = 30.357-kip-ft

M = 358.988-kip-ft

My fax = 362.575-kip-ft

e

12.5- My

2.5Mpfay + 3 Mp + 4-Mp + 3 Mg

Cp, = 1.019

Y
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P.2 The beam shown in Figure P5.10-6 has lateral support at the ends only. The concentrated
loads are live loads. Use A992 steel and select a shape. Do not check deflections. Use Cb.=
in t~~| RFD.

Solution

Assume 100ft/ft for the self weight.

kip

wp = O.l-—ﬁ— L= 28-ft
Py = 20-kip a:= 5-ft b= 18-t
at x:=10-ft
WD'X
My 4= > ‘(L-x) M4 = 9-kip-ft
PL(L - a) + PLb .
MpL = T x—Py-(x-a) MpL = 192.857-kip-ft
My = max(1.4-Myq, 1.2Myq + 1.6 My ) My = 319.371kip-ft
at x:=14-ft
WD'X
Myq = 2 ‘(L-x) M4 = 9.8 kip-ft
M, = ki Aol M, = 150-kip-ft
pL = L X pL = 1p
M4 = max(1.4-Myq, 1.2Myq + 1.6 My ) M4 =251.76-kip-ft
M, == max(M;(,My4) M,, = 319.371-kip-ft

Find a trial section
Ly, = 28-ft

Cp =10

Mu
— =319.371-kip-ft
Cp

From table 3-10
Try W18 X 76

oM, = 364-kip-ft
d)Mp = 611-kip-ft



for the case with Cb = 1.0
oM, == 1.0-364-kip-ft ¢Mn = 364:kip-ft < ¢Mp =611-kip-ft ~ OK

Check for local buckling

A= A X = 8.088

2-0.68

0.5
)\p = 0.38-(-2-%(2) )‘p =9.152

A < Ap, Compact flange
A= L] =378
tw

29000)0'5

>‘p = 3.76-(—;—(—)—

A <Ap, Compact web

>‘p =90.553

Compact Section, OK

Thus, W18 X 76 made from 50 ksi steel with moment capacity equal to 364kip*ft for a
unsupported length of 28 ft is the design section.




