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CEYTD SPRING 2009 HwW le DUE 3/12]c9
Sequi Problems H.3-| (a8 b), 4.3-5(a, LRFD only)
H4.7-3(0), 4, 7-5(a), L;7 12.(a,b, c) 4,714 ()
For all, as&me qbobal Jouc&lqu only $ for 47-2(a), do NOT
use SHFfress reducton factor.

Problem 4.2-1 (a b b)

Use AlsC Egpationn E3-2 o E3-3 and dettwnne, the
nomina| axial compressive streagHe for Hue followng, Casta:

é‘ A L= 10+
P A= 294 in* K= 1.0 pmmned-piined
’ W10 X 100 ry = 2.5 1
A9
L !l )(lZQm) - L‘}S,
2(1&5 In
Lwr 11 [zamoksi - 1134
)L“’}{ 50ks|
<~L Je asHc bucklw
Y7 KK L. <‘—l"llJ-;Y— ’ro\f/sles(e'sz)%‘
Fe= T2E_ _ TTZ‘(,ZQOOOkSt) - 40 ksi
(56 (45307

f so.
Fer = (0‘058%5]&, = (058 49 )60 ksi = 43 Ksi

Pnz Ferhq = (430 ksid)(294 @*)= [12770 kips

b) L=3%0ft KL = (1.0)36017) = |3 >‘*-’“(—F€—
L o= L

. . 2,65 In Z, elashe bucuuaY

Fe - 11'2["2‘1002)“,)) - 1515 KS'I (ASC (53’3) ?
{126.)

Fer = 08T1Fe = 0817 (155 K1) = 1% ksi

Paz FecBg = L13l ksi)(29.4 w*) = [ 100 Kips




CEYTD SPRING Zo09q HWle 2.1

Poblem. 4.2-5 (4, LRFD only, )

Dedermmne Hhe available ao:mpresswf. ,Sﬁfnﬁ’rh. Use AlSc E@ud‘im
E3-2 or £2-3. W4 LRFD.

e .L}/_. Table C-C2:2 — Case (b)
Recommended Aeoiaﬂ value —0.80
Wigx 82
N A2 wiyxg2z A= 2401
0 .
~ ry = 2:48 in
N KL - (0.80)(13Ftx 124 ) - So3z
éf r 2:4%in
LmlFE_ . 4 [2fo00ksi = 1134 > KL
F‘( 50 ksj v
s Inelastc
bucklun e
' use E3-2
Fe = M2E. - T12(290w00ksi) - [13.0 ks
By T (s

S0
(o658 " ) Soksi= 4lle ks

(1]

Fer = (O.b‘SX%)F\(
PPn= &Terhq

)]

0.9 (41, ksi)(24.010%) = | 899 kips
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Prolenm 4.3 (a)
A WIZXT9 of AST2 Grade o steed is used an- 4 compression
membtr Y is 28 Feet longy. | pinned ot eadi end  and has-
ndditional sppart in the. ‘weak directiou at a pont 12 £t
from e fop. Can Hhis member resist a service dead load of
|Y0K and a Secvice hve lood ofF 320%F T Use LRFD.

N Lxm28R Kazkyslo
LY = “.0'F+
12
Pu=12Po+ LlePL= [.20I180¥)+ Lo (8320F)
i = 128 Kips.
o' WiZx79 A= 232 1h2
rX= 5‘%4 I;'l
ryﬁ 3.0% In
JL_J’ 5
7 Kyly = Uo)(uftx ) - 6245 <« cotmls
. ry 2.05 | o (barely )
A7 Kkelx . (1o)(28FHx127) = b2Az
Y rx 5341
4 J.:,E-: = Y41 [29wksi - 1025 7&!11 S 1 edashc
Fy bo fsi ry (E3-2)

Fe= 2E_ . T*L29000ksi) = 2.2 Ksi
(k=Y (0299

Lo
For = (o.wsx% ) Fy (0,658 ) boKsi = 424 ki

XPn= Pferha = 0,a(42:4ksi)(22.210*) = 885 Kips
> Pu="128 Fiﬁ
ok

Yes , Compression member Cary resist
Spwlce. dead and live Loods- -
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Pmblm LI"?-—S(& ).
Use. A9 Steel and select a W-shape . Use LRFD.

v ) Kx=> Ky= 1.0 Py 12D+ Ll L
N A 4 Lx = 25 £+ = 1.2(3805 )+ | L (1140F)
B \Qr Ly = IS £+ = 2280 F
~ % o weak axas first (/\'SCTMOL@ 4-1)
oo ~ KL= |5 Ft-
Ab.?& no WQ
“o Wit x 21 4Pn=2420" it
.g‘__;k_ 1_.7% W1Zx2%0  &Pn= 2450F g‘;;:gfvw
44 ’ .
Strong weak. Mx [rY = |.lel S‘h’ma avis.
axis axi> knly - (LONBSED - 21774 F+.
D=3%0 * r‘x/r\‘ Ol
L= li4o" dPn x 2050F < 22805
TRY Wi4x2323 NG
Klx = (1oXBSFH) - 21.L £+
r)‘((’\{ L2
KL= 208+ 4Pn=2400" tntenpolate

>  #Pa= 2290 Kips > 22R0°

KL= 22+ #Pn=2270" vV ok,

WSE Wi4x233.
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Problem, Y4-12(4)bsc)

The Frame showr 15 wnaaced aqainst s’u:Les»\wgf . Assume all

colwms. are WiUxp| and all 3|r-cl&rs are WIExTlo, ASTm A2
15 used for Al members- The niembers. are orrented go Hiat
bendm%, 15 odoowt Hie X-ayis. Assume that Ky=1.0.

a) Use the aligmmuent chart o dettimuie Kx o~ nmember GiF.
(Do not use stiffress reduction factor. )

v %0! . 20! L, 20! B
Ip le Tu T
T wiyx lel
" c F e N Ty = k4o n*
©
= W1ExTl
— 2 G T o Tx = (330 it
e
L A H T P
A A A %
Gy = Z% (ot [1st) - |9z
1230114/ 30" > kat‘.: 45
Ge = 2 (4o % /15D = 0:9le "

2~ (gaom‘*/’;o')

b) Compute e nomunal com,pr\esswt’. Strengtiv of aF.
Witx bl A= 17912 kele o LS (15 x 126D
k= 5,9¢ 1n rx S48
Fy = 2.45 in = 4% oY

Kyl - (Lo)s'x12%F)

Y 2.45n
4o F ey [7/!000 = 1247 <—controls

N34 7 T3UT 2 nelasHe bucklieg.

\

Fes TM°E .. m*(29cc0ksi) - 53,0
(= (72U -
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Problem. U, 7-12 (a,b,C ) , cont'd.

L

Fr = (o587 JFy= (058~ ) SDksi = 23,04 Fsi

Pﬂ""’ FCA“AS = 8%:(0% ks.\)(l'?tahhz) = éb% K(IDS

C) Estimate Kx fom Table C-c2/2 and compPae, Nour
eshmate witho part ).

betwean, case (¢) and case (€)
£

Aas“\gﬂ 1.2 zfo
W averane 0F caser > K = |l
oo bi¥ moce conservarve thane Ky from (o)

2 e L{’S
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Pron 4.7-14 (o)

d ffame showe (S wibnced In the. plane of Hre
-Frwm.Z)/L In Hie duechon. pewpendiautar Yo Hie frame. , the
frame 1s braced at Hhie younrts( simple (Mamntuﬁlee)
connections). Roof girders are WIHx30, floor airders are
WIb X3 . Member BC j5 a wiox4S. Use A992 Steel and
select o W-Shape for AB. ASsume ro momeat in AR $or
Controllag load case. The Sewice dead load 1S 25K and
Sewice [ive load 15 TSk Use LRFD.

- \m‘-lx3o@ widx3o TFx=29 't Ky-‘—l-o
L= 14 £+
x 3 lo = Yy §int
| w3 @) mo:.‘ xSl 1 Tx ! Puz 1.2 (28%) + 1L 75D
PR = |5pk
- (A)EL .
Clhoose \W IO or
. A ~ /‘L s
- Wg 1o S/PIICQ to
JL 4 @ zof+ ,!, Wlox4s
AlSC Table 4| KL= [4f+ weak avis
Wiox33 @Pn=7253% >l50F Yok
Sg;el":?x — W Ex3| & Pn=248F > 150 Vop
Table . R r*/rY = |72
Tx= (lon"
Cia-= (Hpmu‘_/lﬂl) = 027
2 (2401aM [20' > adignment”
; Chart
G = Mot + 248m/14' _ 0,57 Kxz 1415

2 (Yydgint[z0")

Kx b - Lis(it') = 4306 § < kL= 14f+

r 12 2. weak axis contols-
xley [T e Pn= 243K

USE W Bx3|.




