323
For the centroid of half of a W18 x 50, use the centroid of a WT9 x 25:

a=d-2(212)=1799-2(212) = 1375
 =%a= (”7)(1375) =101 in? Z, =101 in?



.5-2
Factored load and moment;
w, =12w; + 16w, =12(05) + 1.6(1.5) = 3 kips/ ft



w =3 k/ft

Vv . 3+ ¥ 3 ¢ ¥ 1 3
A > B
o A
5" —rfe— 20’ :
-5t

46.88 k

T -
T

l——10.63'

Maxlmum negative moment:
= -3(5)5/2) = ~375 f - kips

Maxlmum positive moment occurs where the shear is zero:
M, = 4688(10.63) - 3(5+1063)* /2 =132 f -kips (controls)
Design strength
b, 65 h 640
<L =63« <—, —< -~ shape is compact.
2, J36 t, Wir pac
M, = M, = F,Z=36(540)=1944 i in.- klps
(The check for F,Z < 1.5M,= 1.5F, S is not necessary for I or H shapes bent about
the major axis.)
¢, M, =09(1944) = 1750 in.- kips = 146 ft - kips

Since M, < ¢, M, (132 ft-kips < 146 ft-kips), Beam is adequate




(a)
l 1.6(300) =480 k

A A B c 7
s'—+—5'-+—s'-+—s'
240 k?‘ | AT
M, =240(5) = 1200 ft-kips= M , M, = M, =240(10) = 2400 f - kips

125M pur
25M_, +3M, +4M +3M,
12.5(2400)
2.5(2400) + 3(1200) + 4(2400) + 3(1200)

C, =

C, =132

(®) -
480k

| 1.2(0.182) = 0.2184 k/Rt
} J 4 1 vy l v J,

- .
2422k ° T ’ —.l-_SAT

M, =2425(5)-02182(5)* /2 =1208 ft - kips = M .
M, = M, =2422(10)-02182(10)* /2 = 2411 ft - kips
C - 125M
b T 25M, +3M, +4M +3M,
12502411)
= 2.5(2411) + 3(1208) + 4(2411) + 3(1208) _

C, =131




5.10-12
(a) Dead loads:

Slab weight = -1-65-(1 30)=75psf, 75(12) =900 Ib/ft (tributary width = 12 ft)

Beam: assume beam weight = 100 Ib/ft
wp = 900 + 100 = 1000 Ib/ft
Live load:
wr=250(12) = 3000 lblft
Factored load and moment:
w, -1.2wD+16wL -1.2(10)+l6(30) 6 kips/ ft
M, =%w J —-—(60)(30)’ = 675 R -kips
Fromthebeamcha.rtsw:th[.p,<L,,

Try a W30 x 90: .
¢, M, = 764 ft-kips > M, = 675 f-kips
Weight is OK (90 Ib/ft < 100 Ib/ft)

Shear: From the Factored Uniform Load tables, gV, = 270 hps

¥, =22 =90 kips < 270 kips (OK) Use a W30 90

(b) Dead loads. _
Slab weight = 75 psf, 75(6) = 450 Ib/ft (tributary width = 6 ft)
Beam: assume beam weight = 50 Jb/ft
wp =450 + 50 = 500 1b/ft



Live load:
wz = 250(6) = 1500 Ib/ft
Factored load and moment:
w, = 12w, + 16w, =12(05) +1.6(15) = 3 kips/ f
M, = %W,L’ - %(3)(30)2 =338 ft- kips
From the beam charts with Ly < L,
Try a W24 x 55:
¢, M, = 361.5 f-kips > M, = 338 ft-kips
Check weight:
w, = 1.2(0.5 + 0.055) + 1.6(1.5) = 3.066 kips/ft
M, = %W,L’ - %(3'066)(30)2 — 345 ft - kips > 338 & - kips (OK)
Shear: From the Factored Uniform Load tables, ¢V, = 181 kips

v, =§=96—g-(—39=46.0mps < 181 kips (OK) Use a W24 x 55




5.13-1
(a) Assume beam weight = 120 Ib/ft (based on preliminary calculations)
w, =12w, =1.2(2.5+0.120) = 3.144 kips/ ft

P,=1.6P,=1.6(30)= 48 kips

M, =-8!-w L'+ AL =~—(3 144)(40)* +

: =1109 ft - kips
From the Load Factor Design Selectlon table, try a W33 x 118.
¢, M, = ¢, M, =1120 ft-kips > 1109 ft-kips (OK)

Beam weight is OK (2 1b/ft less than assumed)

Shear:
Vv, = 428 1.2(2.5+(2)1 18)(40) = 86383 kips
From the Factored Uniform Load tables,

¢.V, =351 kips > 86.83 kips (OK)

48(40)

Deflection (use service loads):
40(12)
ibl e i el
Maximum permissible deflection = 240 240
_Swl'  PU N 5[(25+0.118);{_12](40x12)‘ + 30(40 x 12)*
" 384E1  48E]  384(29,000X5900) 48(29,000)(5900)

= 08813+04040 =129 in.<2in. (OK)
Use a W33x.118

(b) Bearing plate at support:
R, =V, =186.83 kips

Web yielding:
¢$R, 2 R,
#(25k + N)Ft, 2 R,

1o2501%) + NK36)(0550) 28683 = N 20479 in.
Web crippling: assume % <02
¢#R, Z R,

oo ) e

N Y(0550\" | [36(0780) | _ .. - . .
07 0.550)%| 1 3( )( ) . 83, -327
5{68( & )[+ 32.86/\0.740 0550 [26 - N2-327in.

% = ;—:’-28—;- =-010<02 .. correct equation was used.

Web yielding controls; required N = 0.479 in.




TryN=6in.
Bearing on concrete support:
Since the support area will be larger than the bearing plate,

P, =085 fc'An/A, /A4, (AISCEq.J9-2)
As an initial trial, assume conservatively that the full area of the support is in contact, and
use

P, =085f/4, (AISCEq.J9-1)
Let ¢.P, >R,

0.60(085)(3.5X 4,) 28683, 4, z48.6in.

Beam flange width is 11% in., so try B= 12in.
Try a 6-in. x 12-in. plate. :

A4;=6(12)=T2in?>48.6 in? (OK)
Smcetheconsewahvevalueof?,mmoretbanadequate,tberemmneedtousethevalue
from AISC Eq. J9-2.

Plate thickness:
_B-2k _12-21%)
2 2 |
‘s J:mzx,n’ _ [2222(8683)4438)°
BNF, Y 12(6(36)

= 4438 in,

=147 in.; use 14 in

Use a PL 14 x 6 x I'-0 at the supports

Bearing plate at concentrated load:
R,=48 kips
Web yielding:
¢#R, 2 Ry
#(sk+ N)Ft, 2 R,
10{s(1%)+ N36)(0550)248 = N2-54in.

Web crippling:
#R, 2 Ry

: 15
|y o MY 2] Bl
0{135:,[“3(‘,)(!!) S }21{,
18] I
0.75{135(0550)’[1+3(—’-Y—- (g%%) I]P%Ol}z“' N2-132in.

Required N < 0, so bearing plate not needed.
Beanngplmnotreqmredateomentmtedload




