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ARCH 614: Practice Quiz 8
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 on

pages 2-6 for part 2.

Clearly show your work and answer.

Part 1) ~ Worth 5 points  (conceptual questions) Wo = 850 Ibff Wi = 1150/|bﬂ
Part2)  Worth 45 points Welt wt 1T
VVVYVYYVYYVYYVYYY
(NOTE: The loading type [ex, live, dead, wind...] and sizes can L Y Y Y VY Y Y VY YV VD
and will be changed for the quiz with respect to the beam
diagrams and formula provided.) = g —5

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

850 Ib/ft of dead load (from materials), the self weight, and 1150 Ib/ft of

linearly distributed live load. The beam is simply supported with a maximum unbraced length of 11 ft.

a) Select the most economical beam based on flexural strength using the provided chart (including self
weight). Assume that the dead load will determine the location of the maximum bending moment and
superimpose the live load moment at that location.

b) IfaW21x44 (A=13.0in? d=20.66in., t,=0.35in., b;=6.50 in., t; = 0.45 in., I, = 843 in.%) is
chosen, is it adequate for shear with a self weight of 44 Ib/ft?

c) Determine the moment of inertia required such that the total [or live load or dead load] deflection,
ignoring self weight, does not exceed 1.25 inches.

NO
Answers " hed-
Answers — Not provided on actual quiz! Disc|aimer: i ly researc
a) M, = 248.3 k-ft, use W14x48 (M,* > 250.5 k-ft) peen P
b) V.,*=36.8k ¢V,=216.9k, .. OK )  lreqra = 897 in* [lega-dead = 535 iN*, Liegrative = 362.3 in]

1



2 o ...
Tk Em X = AS +e) < nco:;v X e(eXb—g18) £ "ﬂ_’Sv - s s Awl > x .._u.._!v Xy JUPWOW
uawow
(F= aw_a X AS +9)>puse<x :esiv W T 1309 « = s . ﬁ J93U99 3& v Xewy W
e R ey oM
M = > x :o___iv X F
Tng Tm ’ 3IE_ ¢ XM = * = = * AWV x ...n..__!v N
T ﬁuui >ty _.__n_.:___.ﬂ —1=x uav.qu W ‘a o Ll 4 ! Ml jeays
i Au_a > Ty usym o = x anv.qu ] == o - A us3e v el A
'y 'y W _/f_/_/ﬁ Oy ™ z - =
X—1)Em —2Y = .. A?_ +e) <x _..n_.___sv XA . —* (exp—z1) u...«:N = <. AWV x :ur_iv XA I 7
et —ty = - ﬁ3+uvv_u_..uu.nx:o_.._sv XA oy 'y z _ . C e A=y ¥ o
XTM—FY = = Aﬂ > X -__0..__’v X atém .ﬁ _ _ h _ N m M \CKH\.
A e v — £ peo wuiojiun "Ainb3 jej0) 1
—rp- A.“....N| e e Tt Tttt A=y <0 n|.._.n|. v M =M M
12 ) - IS €
oA T e =T " TA =Ty Y¥ILN3ID Ol ATWHO4INN DNISYIYONI AvOoT—Wv3g 31dW
aN3 HOV3I LV Q3LNngIdisia ATIVILYVYd avOol WHO4INN— :
NA—WYI8 IdWIS "9 (vl + 2X2101L —¥XE) 2 1a08t u_.ﬂ_:o_m_. -t ot Xy -
w 13 .= 1Y - = v SXRWY " ._.
(z —zxg —1%p) =0 ﬁ.l_wvv .uma = Aa <x :o:.sv Xy hoeen cim VOEL0 Aunm-m .au? yri=xae ..Hs_
1€ . . « s s s e e
| Anéianarxuwuu?.a:n ugz_ ... Au S x :o._iv xg rrapy @x—z) L 0= W .
3 z
(x—1) %y = Aqu:n.tsv W , seous L » :snwuw.llhumu . Ovtm.lﬁuxaav xew X i.HH.__.wrFIH_:
eay a |
nm_a —xty = Am.v.s:o_.___sv ni«_?._, = T z! |I.M“ﬂl . e e e e e e XA T:hhn.lv
me . m b XM
T Alnq - X awv Xew W " 2 % - . © exew TA =Ty zy by
Xm—1Ty = ANVKEUE_;V XA Zy __-g _\|</”>> h‘ .. . . . A =Ty M a—
12 . M 1
Zem Tt T EA=%Y M £ N6 b
. S 7 waoyun "AInb3 |ejoL
(e—12) fhuw. = xews TA = Ty . MP920°L MOL peo
GN3 3NO 1V G3LNSINLSIA ATIVILYVY AYOT WHOAINN—IVIE I1dWIS ° AN3 3NO OL ATWYOSINN ONISYI¥ONI QVOT—IV38 ITdWIS ¢
nr_ﬂEcz.
e, (eX+ gx12—sl) _mhw = .o Xy
(x—1) 2y = ot Aaa.—.ﬂuﬂx:u—_iv X | v
z | 13vee _ . . . A 193U 3B v Xewvy }
z(e—x) - —xty = - AS+3 >puee < u:ozzv X _ __ vng
2 e e e e e e s T
X¥Y = * o+ o+ - An > x ...n.._.sv xs_u__& TTT] ﬁlﬂ._m%nl =0 <0 = W A Ar.-ho_l_.__”_l_l -
ﬁ%ﬂﬁl._. uv Ty = " - - ﬁﬁ. +e=x «uv xew W Jeaysg | h _ _.H;u lnw]a. m e A 193ua9 38 v xew W . - | &
1 1
(e—x)m—1y = - A3+S >puee< scu.tsv A zyy _Tlev___ Anlmva - L . u
| u uy
(q+eg) -1 - 2 < eusym- A = E 2 e e e e e e . [IINERRNRRREND
_”M ﬁ xu..:v A =12y . a_u- |__w.I - A=Y m _-ixl..
( de _ . . . _ q e
9+ 22) qm Ao > B uaym xsEv TA =Ty . ! " - peo] wiogun -Anb3 (€101 .
Q31N8I¥LSIa ATIVILYYd V01 WHO4INN—WY3g I1dWIS ¥ avol a3lngi¥isia ATWHO4INN—WY3Ig I1dWIS T

8 ZINO JO4 S1dVHO ION3H343d




S2012ahn

\Anrth 50 nnintg

ARCH R14

(eX2 + 2X18 — ¢1) _WM¢ _ L x<.=uﬂ,7 (z8 — zxg —Xx1¢) |_mlw. - . AAmlb > puee < x :o:;v Xy Jupuion
| uawon
13581 . . ol _ 3 &
= (1s1zr = (sep+1) S = xae) xewy %%FE W g (zx — zeg —e15) _mﬁ_w co s (e>xueum)  x \ "
2 —xTy = X 1 9 ¢
oxm “—1 5 132 _ .
] (zep — 218) = Jojuao e ) ‘xewy
B (5w e (oeore) s T L
S T e () TIE;
zlm
Xn—1y = \\ ed = o Speo| uaaMiaq ) xew | e
ﬂwlm.n N meu>|«mmm\ A A v " u
il . d = v mi s e wi oA m A=y _A.
1mg d d X->1
m = peot woyun "Ainb3 jejo) < .“ " + + + + peoquuojun ‘Ainb3 je3oy 1
avoTl d3lnglidlsia ATWSHOA4INN d3dovid ATIVOIHLIWWNWAS
—d3IHLO L1V d31d¥0ddNS ‘aN3 INO LV QaXId WvIg °Z1 SAVOT U3ILVHEINIONOD TTVYNO3I OML—NWVvId TTdNIS ‘6
(B—x) g —x1y = c ASI: > puee < x :o:;v X \_, 2»5_02 ¥ (eX=sa=s1) xamc - » 8 ﬂ e > X usym v x< JUBWON
13
X¥y = Au > x :ofsv XN NH _Q «f.«ﬂM - A peoj jo juiod je v ey N
L | 113 22
9%y = (%a > ra usum xew) =i x ] @z+e)esp (az+ 9 qea As <uoum e tore b= xar) ey seous
h ! 1eays o
. (), =1 .\“,_ 1. ( esxuum ) §>ﬂ:__::::__um
1 .
FGesity o . ASI:vgumAx:o;;v XA i ” avg Auuo:oa:_oa«uvﬁii .
I e e, . 2y 'y F&ﬂ Aa < B uaym .quVu>qu oy 'y
(@—1)2d +eid A=t * g Fn_ - An > e ueym .quv;n Ty ﬁx&
1 i . . o X- d
WaF(e—1)7d o 1 = peot w.ojun "Anb3 jelo] 1
d3adVId ATIVOIHLIWWASNN
SAVYOT Q3ALVHLNIONOD TVNOANN OML—INVILE FI1dNIS ‘11 INIOd ANY 1V AdVOT1 d3lVHINIDONOD—VYIL FIdNIS ‘8
St —ty = ’ AEI: 5 PUERISX :o:;v W \_, s T (z2xt — 218) _wuw = ot A WV X uaym v Xy Kbt
xty = ¢ - . .A« > x:o:;v W u_@_ _g_.‘_ 13 i 8w A . Ey
id = uuo_uOv:_oaauv Xewy
qQzy = ° Aa > B uaym .xu:..v ZIN
ey AnAu:oc v ) «>H [T _ivous . wn 5 A WVx:o:B v X % ___:_ reoyg
= M “Xew
- THES ) HINE
- W . ASI: - puee < x :u_tsv " ) ; A ; Auao:o jutod «mv.qu W Tuw..llulﬂl.
:T_ral:Wu c ot AaAn:o:R.mev;num i 74 4 W_lu ot A=Y ¥ _.I u
1 _ .. . d dl %7 d X
(9+e—yp) T Aa > B uaym quv-> =1y 1 dz = peoq wiojiun ‘Ainb3 (€301 1
d3aADVId ATIVOIHLIWWASNN
SAVOT d3LVIINIDONOD "VNDIA OML—IWVYIg TIdIS ‘0l H3IN3ID 1V dvOoT1 d3LVHLNIDNOD—NVYIL ITdNIS L

8 ZINO JOd S1dVHO ION3Id343d




Q2N12ahn

ARCH R1A

. Aan:u,tsv xg

- — ey E1139
(xq — xeg — reg) e
LA ED = * " A e0| Jo julod e v ev
cqeed peoj } !
z@+ee)i3e _ . (QteE oo :o;;v oWy
zqcBd? ieg
z! A v «
—X'y = B > X uaym W
zqed H ;
s! = * " h e0| jo julod 3e v e
20z8d2 PEo] Jo 3wt
e A < B uaym .mev T
azed 1 4
B A B Uaym .uaEv T
zqed a=>eusy W
(qg+e) s _ .. Aa < B uaym .meV«)HNE
zed
(a+ep) =L = Aav E usym .xaEv;nE
z4d

ALNIOd ANY
1Y dvOol a3LVHLNIODNOD—SANI H1lod

\AInrth BN nninte

_ 138% _ Coe . Ah v xg
(xp —18) +%d ! > X usym 7
13261 = - - * - - * A.._a#:oou.mv TXBWIT

eld

—xp) B = e e . Am X U9 ;u X

(1 —x%) 4 Nv Y W
twnﬂm.-.. = N - - Ant:n pue Jajusd umv.xﬂcﬁ W
2

d
d = peo waojiupn ‘Atnb3 jeyo

H3LN3D
1Y avoT d3LVHILNIDONOD—SAN3 HLlO0€

e —p V6 - v
_wnemum - e e e e . Auna:uu ﬁmv XBWY

(ex9— 21 —x19) T = W
uﬂm: R A...oacoo amv W

nw_..: = e e e e A spua e V.xaE w
T "

ﬂmm. - A=H

% = * * * + peojuwJojupn ‘Ainb3 [ejog

sSavo
g3aLngdiydisid ATWHOLINN—SANI HLOod

R - R S B
NEH (zxe—gx12—z1e8) hhsn_.wﬂm_.m.u R Auv x:m-:sv Xy
7y
[ Er .. M
G con B o)
_ _ _ _ _ * _ h _ " ,mhum «H_mmﬂ = Am.ﬁuw?wunun:lv.A m:u_tsv "XEWY t/é —e.v‘
P v
; hal \ (€—x) g —xTy = AnAx:u_._.sv X [ :_______ _E_o_..m_m fﬂf
x Z
! l ' xty = ¢+ - An > X :u:BV X w ° I
(1--e) MMN."_ = <o A_ucu _uux_.._u_.uv 7y °H T 'y
K->
1V a3xid Wvag 'Ll ety = . .Auna_tu:_an:v W k Hn_
Y Ge—ug) 8 =« o o o o oo oo gpaa
Ay wowow A Tedw T .H A=
.-EHE » C_N-va nnnn_ = A IR R 7 W J7'
..~n‘v
A ___ _ _ __ resus ANIOd ANV LV AVOT Q3ILVYLNIDNOD
* A ____ X —33HLO 1V g3lyoddns ‘dN3 INO 1V dixXIid WvId ‘vl
k"
e Z_ g_,
x 1 1 (2—xLD) 2(1—x) _m&mm =t v A.W.Ax :u_._;v Xy
-] -]
1396 Y
g _ﬁx . (z%5 — z1€) il AN > x:u._t.v xy .lW
I 1 | _wﬂo_.mm = c o+ s Anno_wo jugod «uv Xy H-ﬂﬂii
1LY a3xid Wv3ag 9l v __juswop
%tgg = w”“wﬂ. = - n__whg.uwfuu:mv “xewy ._m_
8 _ 2 - N
XL1 hiv."_l Ai...Ax.._u;av L") u>@ _______ reous
g 0 (Boxueum) [ITTTI Ta
%.n ’ s Auao_t Jutod :v W w .w.lJT.;ﬂNIl.
%H oo Au:o vuxcﬂv.wa m *u _.I 'y
x—>]
wn . . . - e - s ap=Ty
M_NM = - - - Peoq waojiun "Anbg jeyoy

1V a3xid wWv3ig

Sl

H3IN3ID LV avOT1 dILVHLNIDNOD

—Y3H1O0 1V g31d0ddNS ‘N3 3NO LV g3xid WvIg ‘gl

8 ZINO JOd S1dVHO IONId343d




S2013abn

Worth 50 points

ARCH 614

updated 4/1/13

1321
xg+1) ——— = e e e e e xy —
zx—1)d z oy
1321 _ Auco pajosyep «mv *Xewy | ! L/E/E
eld 1eays
T
(=8 - w ]
~|Nn—. = A spua yjoq e v.xn..: W \\ _.’xlv
d = A=y ¥ : _@
dv = * peot uoyun ‘Ainb3 jejoy s
2 1
AaN3 g3193743a 1V V01 Q3LVYLINIONOO—Y3IHLIO LY J1V1IOY LON
1Ng ATIVOILY3A 10314340 OL 3384 ‘N3 INO LV d3XId Av3g €¢
(ex + xz78—e1) 132 = * Xy J,lg/ﬁ wowon
d ._.-Ees_ “
13¢ _ 3
i Au:oao._:mv Xewy
1eays
Xd = W ”
id = A_u:o paxy «nv.xNE W \\ — x—|
"
e o % @ e % we A=y
d
dg = peoy wiojiun “AInb3 jejoy I—
aN3 33494 1V dvOT1 Q3ILVYLNIDONOD—WVYILE HIATTILNYD ‘22
139
x+7—qg) =T Au < x co:iv Xy Kl susuion
.u-EE
(q—xg—7¢) «_nmw = Au > x :o:SV Xy |
u.nwn_m - . o Aumo_ 30 julod «wv ey 1eous
x
@—19139. : Aucooo.c«uv wewy A [[[[1]]]]
(e—Xx)d = Am < X :o..tsv XA i e el
v
ad = %o An:u 30xuvwv.me W m\
d = * * A=Yy d _nvav
%m = * peoq wuojiun "AInb3 |ejo) k

ANIOd ANV 1V AVOT QILVHINIONOD—WVYILE HIATTILNYD I2

13¥2
z2(zx—z1) m
1362 _
vim

(zx¢ —z1) w

zim

I <]

ol = A_u:o vouoozouauv "Xewy

XN
& e @ e Au:o Bouoo_uovuuv TW
LA A_u:o uoxcﬁv.quE
7Y
Wi A=y

« + peowuojiun "AInb3 jejoy

heil
N Juawoi
L2
L/F_’_I_IF ‘W
[<1L2Th=

\\\ ﬁlxlv

11—

avol d3lngidisia ATANYO4INN—YIHLO 1V J1V.iOoY
1ON LNg ATIVOILY3A 1037430 OL 3384 '‘AN3I INO LV @IaXI4d WvIg 02

(18 + Xe1p— yx) 132 _ Xy TN uowon
.K.EE
nw\w_ = . Au:o EEYTY uuv "Xewy ._‘
2 8 . N
oxm *w ﬂ ieays
nwa = v v e e e A_u:o poxy uuv.qu m 4
Y jx!lv
xXm = . . . . x>
y
m = - » A=¥
V. m
1mpy = * * * peo7wJojiun ‘ainb3 jejoy e—1 >
avol a3LnNgidisid ATWHOAINN—IWVYIg YIATTILNYD 6l
(s1b+ Xp 16 — %) :ﬁ% = © Xy .
| Juswop
--EE
_Zw,\" = .. Au:o ou._:uv ‘Xxewy I
12 Wi oW R @ e W
.«§> = W Js__,| 1eays
% = . M Aﬂr—ﬂ poxy Hﬂv Xew | &
P le— x —>
Em- Tt XA m\\\
M = A=Hd Y
mE- * peot wioyun ‘Anb3 ejoy ]
adN3 a3xIid oL
ATTNYHOL4INN ODNISV3ANEONI AVOT—WVY3g HIATTILNYD '8l

8 ZINO JOd S1dVHO ION3Id343d




ARCH 614 Worth 50 points
updated 4/1/13

S2013abn

"""" Wig

.
Tweidd [
L -

16340
]

Table 3-10 (continued)
W Shapes

Available Moment vs. Unbraced Length
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Table 3-10 (continued)
W Shapes

Available Moment vs. Unbraced Length
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