ARCH 331 Worth 50 points F2013abn

ARCH 331: Practice Quiz 5
Note: No aids are allowed for part 1. One side of a letter sized paper with notes is allowed
during part 2, along with a silent, non-programmable calculator. There are reference charts for
part 2, shown on pages 2-6.

Clearly show your work and answer.

Part 1 Worth 5 points conceptual questions
) pol ( ptual questions) Wp = 980 Ib/ft we = 1150 Ib/ft

Part2)  Worth 45 points Wselt wt
13ft A4 V} A\ 4 Lﬂ)

 EE——
(NOTE: The loading type [ex, live, dead, wind..] andsizeScan  { v v v v ¥ v v v v v ¥ 1
and will be changed for the quiz with respect to the beam
diagrams and formula provided. The support condition,
section, and bracing for the column can and will be changed.) A 32 ft B

A wide flange beam of A992 steel (F, = 50 ksi, E = 30 x 10° ksi) is

needed to span 32 ft and support uniformly distributed loads of 980 Ib/ft of dead load (from materials),
the self weight, and 1150 Ib/ft of live load over a length of 11 feet as shown. The beam is simply
supported with a maximum unbraced length of 15 ft.

a) Select the most economical beam adequate for flexural strength using LRFD design and the chart
provided (including self weight). Assume that the dead load determines the location of the maximum
moment and superimpose the live load moment there.

b) Determine the minimum moment of inertia required such that the dead load deflection does not
exceed 1.25 inches assuming a self weight of 60 Ib/ft. [or live load deflection— using
Amax = WI*/(152E1) because there is no equation — does not exceed 0.8 in; or total deflection
assuming that the dead load determines the location of the maximum moment — using
A=5wx(13-31x2+2x%)/(192E1) because there is no equation for the partial distributed load — does not
exceed 1.751in.]

AW 250 x 49 metric column is 5.75 m tall of A36 steel (F, = 250 MPa, E = 200 x 10° MPa). The base is
fixed and the top is pinned in the weak axis, while the strong axis is considered pinned at the top and
bottom (no picture and approximated conditions). The section properties are:

A = 6260 mm? I, = 70.7 x 10° mm*, r, = 106 mm, I, = 15.2 x 10° mm", r, = 49.3 mm

c) If the column is to support 200 kN of dead load and 600 kN of live load, is it adequate for design
using LRFD?

Answers — Not provided on actual quiz! e NOT
. Answer® hed-

a) M, =279.4 k-ft, use W18x55 (M,* < 294 k-ft) . claimer' - reseal’c

b) leega = 654.3 in* (dead only) [leqa-tive onty = 571.2 IN*; Lo arora = 725.8 in‘] DisC™ . staking!y

c) ¢P,=886KkN ..Not OK (weak axis governs because ¢Py strong = 1199 kN) been

1



N1 2ahn

2

aN3 HOV3 1Y Q3LNgI¥iSia A1VILYVYd aVvOl WHO4INN—WYIE I1dWIS 9

”ﬁ%]nxl: Tty = o AS ..TSAMEﬂ....SV W
Juawow
(e —x3) aw_a —X¥Y = AS +€) > puee < x :esiv X -7
m.mmw.. —_—Ty = Au > x :o___?v X ....u_,i
. 3
u_.McN Iﬁouavuc :n:tmlqnxu«v.quE ‘R _IA-.L
Img. _ Aura A —— tm . «>,H| Jeays ‘Y
umin g e) e %
(x—p)em—2y = - AS+3AK=E;V XA N —
eItm —Ty = - A3+!vu::.nx:oc_sv XA 2y 'y
Xt — ¥y = . Au > X ._.».._.sv XA oZm H _nto_
w o AU 0 N Al
%0+ (o— jg)0tm A=Td 1
12
20t + (e —jg)e%m ‘A =Ttd

TS

ADLI 221

uawow
(z8 — zxz —1%4) % = Au <x :o:__sv Xy
ﬁnx~+ (e-1g)zxeg-z(e-1g) ze wa_...ww = Au > x r_o..___sv Xy ,-..‘!
x—1 2y = Au < x _.__n.tsv X -
2 «_3__‘ —hn_a_u..__w_ - Tauv
o —xty = Am >x .._o_.___sv Xy F ¥
a.& - . AI3| = x awv.wa m -4
'Y Ty 2
Xm—ty = ﬁu > X :u:_.sv A zy 'y
12 .
rr T T T EA=FY Em
(e—12) rhuw. = xew T =Ty 1 N
AN3 3NO 1V Q3LNgI¥1S1a ATIVILYYd avOol WYO4INN—WVYIE I1dWIS °S
Juawow
x—p 2y = C .. AS._.. e) < x :u.._iv X [
iy
uﬁnlémlx-m = - A?_+3 vu:unnx:ox__sv XN _ __
xIY = .. An > % ...n__._;v KEN__?H _ T _ _ _ —Alﬂam.+mlv
(Fru= o (Geeenmen | QR
(B—x)m—Ty = - AS + ) >puee<x :u:;v XA Zyy _T|va .
| ™
(a+eg) thﬂ = ﬁu < B usym .xu..:v A =2y _l_m__ﬂ-:...
2 q e
S+o&$! ot AoVu:u:! .xs.....v TA =Ty . ! )

31N8I¥LSIa ATIVILYVd V01 WHO4INN—WY3IE I1dWIS

b4

e(exp—e18) % - xy Juswow
1309 PR . gy
eI M - ﬁ Jajuad e v Xxewy
e _ 2 Y £
R e B
9 ) » Jeays H
Mcy' = A Jajuad e v Xew w | A
z z
(exp—z1) -h:u - .o AWV x :uziv XA T T
2 H yu
z wo no el
M =M £ peot waojiun "Ainb3 jejoy 1
My
Y3ILN3ID OL ATWHO4INN DNISVI¥ONI AVO1—Wv38 I1dWIS €
¢ exet0)L -yxg) SL1308L “ﬂ__.ou- = e " Xy —
.“w> $OELD" = Aam-m. |m.a.m?l_. ~u3uv “xewy ...T_
(ex—el) m - s *w
ENG EM uu.rﬂ. Ieays '
ey == (s S ae) eww < T
ad _ £ _ . C e e e e e e xp V.I?._.hn.l._
XM M
4 £ __ vttt wRWIETA =TY zZy r'y
a =M ;mm M —>
Lo . . . . . IA=" x
I A H 4
MP920°L = .m,ﬁl.” = peo wuojun “Ainb3 jejoL
aN3 3NO OL ATWMO4INN DNISVIHONI avOo1—Wv3g I1dWIS 72
JuaWon
x+oxg—en 2L o - - - . - xg
oy
13 vBE e e e s .
T - A JIJUID 3B v XBewvy P
x=1 % = e W A seays z
8 . e »
Y = A J9juad 3e v Xew W w A.Llw_l_l_llr-
1
Anlmv hom A o .
z e e e [IERRRRERRRRED
IuM-I - A=Y m rKII
m o= peo wuopupn “Aanb3 ejo) 1
avol a3LnNgiyisia ATWHO4INN—WVY38 I1dWIS T

G ZINO JOd S1HdVHO IONIH343d




E2N12ahn

ARCH 221

(eXZ + 2X18 —¢1) I_.miwlv. - . . x<.=.|=u_ﬂﬂJJ/ (28 — zxg —x78) 139 .mw & Aﬁnlt S puee < x :o_tsv Xy juswop
—mmwv . uawow
T A;&e =(sept 5 2= ﬁmv xewy w?_ L] (ex— zeg —e1g) 32 _mw < ol & A« > x :o:;v Xy \ Wi
4 —XTY = ¢t o+ s e e e e e XA 1 8 . ’
zxm e~ (zep — gz18) 13¥C _ J33juad e ) ‘Xewy
a1 NSRRI i1 e (rome) =0r U]
g . Eo— xd = (v>xueun) IIE;
zlm
xm—7Ty = XA ed = & ¥ & Auuno_ :ooBvunv.qu W e
ﬂww.. = Xew A =zy°y y 4
= . . o d = B . ﬁ
= A=TH d d X-31
1mg
m = peoT wiojiun "Ainb3 jejo) L = +  peoqwdojiun "Ainb3z jejoy 1
avoTl d3alngldisia ATTWSEOALINN a3adVvid ATIVOIHLIWNAS
—d3HLO 1V g314¥0ddNS ‘dN3 INO L1V aaXId Wvy3Ig °Zi SAVOT U3ILVHIN3IONOD TvNOD3I OML—WVYIL FTdNIS ‘6
(62 %8 —xty, = ’ A3|3 = U X :O:Bv W \_, e ok ¥ (2X — 29 —21) ~xrﬂo = ﬂ B > X uaym v x« Seoion
13
X¥y = Am > x :o:iv XAl uu<_“’ _,\_“ «Na_umnw = % ® % A peoj jo jujod 3e v ey W
113 22
qzy = Aua > Zy usym .mev N u» : @ Foesp GzFoaed An <eusym —> _—— 3N+ T \'H xumv *Xewy o
v ieays Z
AU (ra> v o ve) S _ Do esauem ) _:_:_:::wﬁ
! .
Td—TY = * AEI: > puee < x :o«tsv XA q e qed A PRatIoi Mol IR v AEWW q
1 2y 'y % = = B Aa < e usym .quVu> = g &
@—7) 2d+eg A=ty 1 A > e ue B.anv- =1 _..
1 zg) Ml aq - a 4 A="'H 4 e
qZd+(e—1)td A=t 1 = peoT wiojun “Ainb3 jejoy ?
d3adovid ATIVOIHLIWWASNN
SAVOT A3ALVHLINIONOD TVNOANN OML—IVYILE TIdNIS ‘L INIOd ANV L1V AVOT1 d3IlVHLINIDONOOD—IVYIE FIdNIS ‘8
(B ==t i ' ASl: > pueE <x :o_tsv *W ﬂ T f (Xt — 218) _wwe = 5 A \wn > X usym v Xy ronn
Xty = (e > xuaym X W E ‘w xauy
A v F!i b _nm“_v = s Atmo_ 30 3ujod vmv ‘Xxewy
9%y = An > B uaym .xaEv zZ
. A [[ITIT]_me Fe oo (Erxwn ) tw DI e
(1<eumnma) om [[TT[% [T %
v ’ v
(—q) W = . AS —1) > puee < x :ne:sv XA k—q—>] a Atuo_ 40 3uiod u.mv Xew W w 2
G.I_I:Wn A._Auco:; .xmsvu>u"m 4 _Ar b Wn A=y ¥ _?= =
1 _ . dlal d ]
@+e—p) i An > B uaym anvn> =Ty 1 dz = - peoq wioup ‘AInbg je101 }
QaADVId ATIVOIHLIWWASNN
SAVOT A3LVHINIDONOD "VYNO3 OML—NYIg IT1dNIS ‘0l d3LN3ID 1V dvOTl d3LVHINIONOOD—NAVYIg ITdNIS ‘L

G ZINO JOd S1dVHO ION3Id343d




E2N12ahn

ARCH 221

o T /139 — X
(xq —xeg —reg) L1100 An > x usum) v - P Gsezxeexere e SL5EE . Au & x :ossv Xy
s£113¢ . W juawop i
= . peoj jo juiod je ev W
eqsed ( ) e (exe—gx1z—greg) SHIEL - . ... An > x :o;;v xy
z@+ep)i3e _ . (A+eE _ .0 :ur:sv “Xewvy Xzad %
un»un_w 1e2 oK (e+1g) £1132L _ i & & Aeao_ 40 3utod umv - .u.m,
unu«n_ —x'y = Au > x :osiv XN A _ _ : _ _ _ED:M_ _ _ H c9zed : us_.H‘ .
13 Juauu
; A etign 139 _ (etp . :
ua“mn_w i3 A PeO] jo Jutod je v e € ? zqed A = ?~ xjeiplp <e :o:Bv Xewy |€H¢.
1 " W . 2L =
z! a 4 4 A
z9ed AnVu:o:B mev o 3 ~T & (B—x) d—x¥y = AmAx:o:BV W = _:_::_ _.n_o_z__w H-
(as+e 2L = An < e uaym .quv; =2y = - :
zed I L 1 XY = LA AN > X cvxgv XA 2
(q+eg) umw = An > e usym .xusv; =Ty 2 L N
(1+we th = r A Au:u paxy umv zpy %d - T ‘y
LNIOd ANY )
d
1Y avo1l a3lVHLNIDONOD—SANI HLlo8 1v aiXld Wvag ‘Ll ety = LI Avmo_ 30 2ujod umv TN k 4
. ﬁ«m.limvln.NlNln L R 7 Y
N 77/ pouon \_\_\ oL o
(xp—18) _Wwv = oot AW > x :o:;v v A.EHE %) (1z+®) «uhw_ = ot IA=TY
13261 = N A.—D#:OO #Nv ‘Xewv 1 .
eld * AINIOd ANV LV AVOT1 d3LVHLINIDONOD
(—xp) 2 = o AW 5% :o.tsv X 2 Jedig ‘ ;
d 1 : _ _ _ _ _ X —d3dHLO 1V g3LdoddNns ‘dN3 INO 1V aIaXIid WvIg ‘vl
8 _ .. An_u:o pue 423u8d uuv.qu W ¥
NM \\\\A'W.IVT'WIl ( 5iei 5 1396 AN v
2 _ A=u 12—XL1) 2(1—x =+ (L<xusym xy
d " 4 d !
= 207 Wuiojiun ‘Ainb3 jejo - 1396 _ « o o e G
d peo uuojun “AINb3 jejoy ;| _Tx . (exg —218) 125 AN > x:o:;v xy L
H3ILN3D f 1 1 1380, S Auao_ 30 3utod unv Xy - =
. eldZ ’ W Juswow
1V dvo1 d3LVHLNIONOD—SAN3 HLiOo8 1V a3Xid wWv3g 91 - s § ¥ =
Jrq Liseoo = =38 . ANNnve.nQ/Nu:av xewy )
132 g ] - - R &
e N ..._..24/ wewow \\.....__Ns_ R T)e - ($<xuoum) xu Ay [T e
13v8¢ _ Jojus0 3B ) XBWY 1 X [ ] O —
. din s (3>xuoum)  xw [TTITT T
2L e m m oo n s B .
(ex9—z1 —X19) - = ] 1512 28 . -
A -2 =+ + + - (peojjozurodie W v 2o 2
e _ . . e A..B:oo umv TW 2 — Ly ﬁ_—m A v 3 . ! t i
«Ntwa 2 T e Au:o paxy uav.an W H _-I 4
- A spua je v.xwe: W : L . . : )
X—=)m = A I {
i
9L
g L - oL _ . T TNt
—_—= A=H ds
1m
nmm_|~ = - - - + peoywioyun ‘AInb3 0L .mwlm - * - Ppeoquwuojun Anb3 jejoy

sSavon
a3LNglydisia ATWHOAINN—SANI HLOo8 1V a3aXIid Wv3ag

‘Sl

H31IN3IO 1V aVvOT1 dILVYLNIDONOD

—3Yd3H1O0 L1V g3L¥0ddNS ‘N3 3INO LV a3IxXid Wy3ag

‘€l

G ZINO JOd S1HdVHO IONIH343d




ARCH 331

REFERENCE CHARTS FOR QUIZ 5

F2013abn

20

Table 3-10 (continued)
W Shapes

Available Moment vs. Unbraced Length

12

Unbraced Length (0.5-ft increments)
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Table 3-10 (continued)
W Shapes

10
Unbraced Length (0.5-ft increments)
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Available Moment vs. Unbraced Length
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Available Critical Stress, ¢cFe, for Compression Members, MPa (F, = 250 MPa and ¢ = 0.90)

KL/r 4 For KL/r . Fer KL/r . Fer KL/r & For KL/r ¢ For
1 223.4 41 2045 81 158.2 121 103.4 161 60.1
2 2234 42 2036 82 156.8 122 102.0 162 59.4
3 2233 43 2027 83 155.4 123 100.7 163 58.6
4 2232 44 201.8 84 154.1 124 99.4 164 57.9
5 2231 45 2008 85 152.7 125 98.1 165 57.2
6 2230 46 199.8 86 151.4 126 96.9 166 56.5
7 2228 47 198.9 87 150.0 127 95.6 167 55.9
8 2226 48 197.9 88 148.6 128 94.3 168 55.2
9 2224 49 196.9 89 147.2 129 93.0 169 54.5
10 2222 50 195.8 90 1458 130 91.8 170 53.9
11 2220 51 1948 91 1445 131 90.5 171 53.3
12 2217 52 193.8 92 1431 132 89.3 172 52.7
13 2214 53 192.7 93 141.7 133 88.0 173 52.0
14 2211 54 191.6 94 1403 134 86.7 174 51.4
15 2208 55 1905 95 138.9 135 85.5 175 50.9
16 2204 56 189.4 96 1375 136 84.2 176 50.3
17 2200 57 188.3 97 136.1 137 83.0 177 49.7
18 2196 58 187.1 98 134.7 138 81.8 178 49.2
19 219.2 59 186.0 99 133.4 139 80.6 179 48.6
20 2187 60 184.8 100 132.0 140 79.5 180 48.1
21 2183 61 183.7 101 130.6 141 78.3 181 475
22 217.8 62 1825 102 129.2 142 77.2 182 47.0
23 2173 63 181.3 103 127.8 143 76.2 183 46.5
24 216.7 64 180.1 104 126.4 144 75.1 184 46.0
25 2162 65 178.8 105 125.0 145 74.1 185 45.5
26 2156 66 177.6 106 123.6 146 73.1 186 45.0
27 2150 67 176.4 107 122.3 147 72.1 187 44.5
28 2144 68 175.1 108 120.9 148 71.1 188 44.1
29 2137 69 173.9 109 1195 149 70.2 189 43.6
30 2131 70 172.6 110 118.2 150 69.2 190 43.1
31 2124 71 171.3 111 116.8 151 68.3 191 42.7
32 2117 72 170.0 112 1154 152 67.4 192 42.3
33 211.0 73 168.7 113 1141 153 66.5 193 41.8
34 2102 74 167.4 114 112.7 154 65.7 194 41.4
35 2094 75 166.1 115 111.4 155 64.8 195 41.0
36 208.7 76 164.8 116 110.0 156 64.0 196 40.5
37 207.9 77 1635 117 108.7 157 63.2 197 40.1
38 2070 78 162.2 118 107.3 158 62.4 198 39.7
39 206.2 79 160.8 119 106.0 159 61.6 199 39.3
40 205.4 80 1595 120 104.7 160 60.8 200 38.9
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(b)

Buckled
shape of
column
shown by
dashed
line

Theoretical K value 0.5 0.7 1.0 1.0 2.0 2.0

Recommended design values when

ideal conditions are approximated 0.65 0.80 1.0 1.2 2.10 2.0

-"‘(” Rotation fixed, Translation fixed

End Rotation free, Translation fixed
conditions
7

code Rotation fixed, Translation free

Rotation free, Translation free




