CEIZRZN M tem 2 Solybions

Problem | Fecilure Modes

2 Plates, 1.5-inch thick \é‘(30|x2‘;|;1.3 o 68

h fl eel: , Gr. 65.
oy e O Weld

1.0-inch dia. A490X (Type B) bol .
Fiflet Welds in 1.125-inch dia. sta(ng:red rt))ur?dts - A T‘"”?" Yi ‘u
6/IL _\ holes « A Tension RUP "Vlf
k. — || Weld Ruphuf
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Note : It 'M/ be easier to werk with
one SiO(C oF covLVl‘EC""l'oH) Fhen Mu/";'F/

ccq?a.chL/u, b// 2 at +he end fo u/i/ﬂ{

@ C hecle ccc,oac;%// o we/c/eo/ connec Fiov

Ffl.ft} Ch("(k min. s;izc 07[: 701”2{' welo/
Thiner part  soined = W30xall MqVI/(’ =13= 132"

TABLE J2.4
Minimum Size of Fillet Welds

Material Thickness of Thinner
Part Joined, in. (mm)
To /4 (B) inclusive /s (3)
Over /4 (6) to /2 (13) %18 (5)
Over /2 (13) to /4 (19) 1 (B)
—=mp Over ¥4 (19) [~ e (BN
\—J

T Leg dimension of fillet welds. Single pass welds must be used.
Mote: See Section J2.2b for maximum size of fillel wekds.

Minimum Size of Fillet
Weld,® in. (mm)
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| — Ts buse metal in
< , L.\_\b tensior  or shear <
= TEAMs)oN
=2 use teusion egn

Buse Metal Tension )’1‘8/0(])';7/
We W/’/} Cﬁffk 014/% 7L}Z‘€ /0(7[(3 EﬁCCL(AfF
+he Fy/ IS sma//e/ a +he /4/ ‘s smaller

Tv = & F7 Ay = o.ﬁ(so ks/)OB"X,g“) = €75 K

5%5( /‘4€7Lm) Tension Rulahuf
/4?0!/'/4/ the /9/017’6 w/” ron{’/oI) Ae of WF will be

= i ’ — A = 7 2 2 . =
close > W 30x 2l /4;! £32.3 %, [} Aem___ 0-6 A} 37 i A (Pl/fii,;) 39

74 en Fowe = 90 > [, qufc =65 will decide 4 makes P/af( contio |

Tv= ¢ FoAsm = 0.75 (45 ks') [ 15"« l3")
= 95| (l’P

W f)JJ IQ (LP‘)'M' ﬁ [“fe S we}J IeM}Ms -For /41«/9)
Lw = 13 +1l #|| = 35"
va = [w K(Lfy Sizc)/’)/—i_ = 35")( ?2 = (5.5 2

V3
Tv = ¢w Awe F;w = 0-75( | 55 iVI;')(O.LO X 70 KS;')
= L’?? ]’(.’P
( L= ©000w = 3] oK o B rea/u(},'on)
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@ Weld ConMH’f@Vl Svmmar

Min ca/yacif% = weld /?up)‘ult

=2 Tv= Hog K xR

— ‘77é /'(J'ID

@ Polt Connection CaFQC/'7/

B BOH'— Skmf RV,??LUY{ (sh:;h s['»eoc/
1" A490X T\ﬂlve 5 bolts

Hole = [.Ja 5" oliw. round holes

=> Fav = Y Kksi
(J—hreao(f L&X(/\/AGJ)
Ap= nd,’ = rf(;")a

= O0.7¥95 in?
H 4

n = number oF bolls (Coun'l' them all on both
=(14x3) = 2% Sides )

Tv = Ru & d’Rn F Cﬁ Fnv /4[,__to+al

= 0.75 (94 ksi)[3FX 0.735 in*)
= 1385 Kijp

—_
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Gol+  Fearin Failure of
Camﬂfcij/zaa/fs

Rn= |2 Lct Fv £ 24dd t Fyu
{“55“’”( e/onya};‘w oF holes s corlsr‘a(e/m{)

Lc/!\‘//

wws?L case ’?’#"'?'?' "P’zju

W F; :-‘-.-.-..- _.‘L.4"
T e e o S e 4
o6 h NLc (werst casc plude)
R
:..._.._. _..l__L15 |
[ Lce= 2"~ dH = a2- |13tz
'2"5 3 : ‘3_4 3 :2 2 2

-—

— lyyzg" =4y

use thickness oF WF  or Plu‘ttz,
ts Fo= (122" )(¥o ksi) = 104

t . plote Fv=(1.5")(45 K;,‘) :: — smaller, contyols

=> use Ib/a}-e as rcmz‘zolh'y cas¢

L2 Let Fo= 12 (1497) (15") (45 ko)

= | by Kip
29t By = 3 Y {l">("5”>(é5 k"')
= 234 kip

Ru 2 8 Ru = 0.75 win( 145 ,231) = 124 Py

Toto! [apac/}'% For conntection = Tv < 124 Kol

] 1M
Ty & 3523 Kip
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jO//— 5/>0cc/14% Chgc-/(
7

/\//‘Vl 5)0/7L 5/>ac/n// = 4.6 ( ["> ‘:07.47'«
Apm= 3" 2 26" OK
Max  BolT Slbac,'%é (;ZH.{/. )'2“>

Max = 3" < |2 QO K L control )

| I

//'/% EJ?€ D/‘s}ancc = ]/L/ Z Q" @[(

—

TABLE J3.4 (of the AISC Spec.
Minimum Edge Distance® from
Center of Standard Hole® to Edge of
Connected Part, in.

Screen clipping taken: 10/29/2017 4:16 PM con 7l/0/5'

A
Max Edge  Distance é(/R{-) é>

/ya)( = 2!l Z é” Ohl_&

—

:> Fol T SI:DCLCI'V’% s OK

= /90/7[ 5(/?””40(%

30/7[ 5[)(’0)’ R UP"LWF = 13%5 '<"[>
:> W(.o/&/ 5/10/9 COW]LIO/S) Tv = 9764 K‘P
(W'C/({ /«/oﬁc/c)
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/W';dfef/ﬂf\ S o lution Fioblem %

C heclk
Problem 2 (50 points)

P !
Calculate factored load Puthat can be applied to the beam-column shown below. Check all [ 4 {4 ]: "‘l'f’“ C"IO”
applicable failure modes. The effective length factors Kx and Ky are equal to 1.0. The member is a
W14x109, A572 Gr. 50 steel. Lateral bracings are provided at A, B, C, and D.

° Shear

2Py P, kips

1B Tc D

Oy 500 Kips

A
Q
7
Pin Roller
3@12 ft

Goal . Solve Tateiaction EQRN  for P,

SvLowl)cs = Ana//VZf to —fz"w( /%/
Pv

R0
® v A @

iw -
R P e

+O s Mu=0
~2Pu (') + P(a4) — 34'(Rg) = o
Re = o K;'P
=> ZF=o
Ra -~ 2P +P, = 6
Ra= P
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/‘\
Pu
Pv
= | (c’[ncc}f SAca/ Q‘Z‘
wh = bhe end, it
12" Pu won '/ W?ﬁ; COWL/OD

MV = }2" FV (we sFill need 4o factor
(AF wi +h P-5 )

So Par: We have Pr) /‘4\/
Need Pe o Mr =5 Mv, M

(/D/ocee(}/ (N %M/% a/O{F/’)
:7 /‘%eZL 5 700[ Mf
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 Beam M

g =_Ctm =10 o =].0
-
Fe
— 36 —

L 4\1 TICMSVQISP /oao/ ﬁ@?luwem 5(1/3/70/1'51
S o CM—‘= /O

Al

Pe, = 7 E1lx < TTQ(ZQIOW l\’Sf)(,RLW in”’)

(Kx L)X ﬁ((_o (432 ")>°?

= |902 K

Fr::. oo Kk (yfven 0(?"44’(”/)

4= 10 = ].34
(B%n)

MNr= B M = I.Bé(lzlf?v >

Mro =163F (kst) = 190 A (icin)

Vo w 7sfi‘ M

CE122N HW Page 8



B(?CZM Amx/gf/'S, M(
~ .

éfé‘ M ( For CO/quVl
C/:é(k Joca | 6MC/€/17

h, = _ T L

Y 2.7 L Qe = 3.76 1//6': k-

=7 wep cowzpaczé /

& = ¢41 ¢ 2p= 033YE = 918
e

=2 Flonge compact

=2 Section com et
=2 Mo loca) buckln b(’yolf
plastic b g ¢

C/{Cck LT 5
Ly= 12 x]d = 144" a,000

Lp= 172 pVE = 174(373>4/ = 155"

L s éLF . le No LTP eX/?t’clLeo[ Fr;‘o/ 'lfo
Pleste }’ie/a//'ﬂ%

Cp/%n = (75 F/, Z X
= 09 (soks)(192 in*)

MC = %440 K n

———
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Column Fe Wity o9 Fy = 50

0, Check  [ocal épuck,ﬁ%

h <= 1.7 <« )%= I.L1‘7W/T§j$7>[«
tw ’7

=27 web noaslender

by = wHY L 2y = 6.5¢VE. = 135
¢ /
=D P/a47€ nons/cme(ef

=7 Sec)é/'ab{ Js noﬂ“slelw{?/
=7 Llocal buckliagg ot
ex/7c(7Lf0/ ,7//0/ }o

ovesqll éuck)ir%
@ FC:d’CPVL ‘*’O()( Fer A

L e = Y43, " :475/4 Lf,7qu§/_ = I3
A—X r 4-22 " +}/

axrs worsh case

—>  ine lasti buck)/'n%
= Feor = (0.659%)Fy

—

Fe = riizza = L9 3> Ky
o)
Fer = [O.é5?527'3> 50 Kksj = 35| Kksy

Pc — CI\)E//?/ = O-CI(BB.I k’sf)(BZin’): 1ol kip

e ——
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T nteracHon EQN 4 Sclve P

Mc= g¢4q0 Km Mr= |94 P

Pe = o1l K Pr = 500 Kk
Pro = 0""01 2 0.4
-

17
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Check —Séfa/’
pfﬂ'Ia/M/-: Fu /fa,c:%o/e()é)

@ /4/6 strffe ners Iég'ui/eo[ Z
ly - 2/ 7 < X 60
tw =7 e stiFFeners /c'gu/'/ec/

@ Establish Oy
= al7 < 2.2‘11[51:%: 5y
é IO//ec[ S/tacpc’) SO ¢v=).@

@ Establish Cy, ) —
=7 rofled shape w ith éw SRE =
=7 CV) =1.0 %

@ VW £ @VVM = @V(o‘él—’-;/[wéyl)

= 1.0(0.4x50ksiy (14.5x.525) 1.0)
Vw=F < 225 K

=7 é&d@[/tff 4047(/0/5) /ﬁ < 25 K/'ls 7
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