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Seﬂa,i problems  Til-t(a), 7. 11-2La), T1-4(a), 7. 1[-5(a)

Boblenr T.01-| (o)

Deternive Hie masimum sewice. boad Hhat can he. applied i€
He hve load-tv -dead load raho is 2.5. |nvestigate all lonit
states. The tension member (s of AST2Z Gr. B0 steel and
“H\Lﬂuﬁ&&*‘ plate s ABle. The weld 15 a 2lie-ncth. Cllet weld

Wit E7D~|?/L¢c+mciés. Use. LRFD.
lz)‘ Yy

mcgxs,s 1
Gr.50 - mc gx 8.5 , Gr.50
) — A= 2:501h* d=%.0mn
7t %= 0.42%in tw= 019"
£ = 0311 1n
Nie\d 0oF Channel.
't’alﬁ . -2
A3 $Pr= 04 (soks) 20N *)= 13 Kips.
Net Area Frachae u=1-3= 1= gi:&z- 0.9
12 1n

$Pa~- 015 (LSksD(0AL1I(250 W)= 11D Kips.

Block. Shear (ausser)  Tte3s"A%

g 7T —>
Agv=Aav = 203 A 33" = 415a* q—jﬁn
- 1) a 1 - . ‘“ & .
A’“t (g )L (g > 8 e d,lf\_ ;\0\4- S‘M »05317:& WS'«S
‘ ton A
¢Rn= 0.5 (D.b(SSksD(ﬂ.‘l’:';m”)‘+l.o(5X!¢si)(3.o!5"i$ rellny P

£ 075 (0l (36ksi){(A7512) + Lo (5§ ksi (301D
$Rn= 385* = Zg§F

\

weld Shear: assime. SMAW  EToxx

#Rn= 015 (0l 0ksNUB WENT") = 108, kips

—
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Problent 1.1(-1 (&) , contd

Boase Metal — chock qusset plate

Bm-5Y.  @Ra= (10)(0:)Beks(0:375") = g, Kips/in
Bm- SR, @R = (071%2) (0,658 ks (216")= 4. aps [in

weld size
"Purdae, "metired

Base Mutall — check dension memgpis

BMN-5Y  &Rnz (100 ) (Soksid 00791 ) =5, 37 kups/in
Bm-<se. PRnz= (0,150 Sksi (0,179 ) = 5,24 kaps /i

o< it 7
S0 W)L ‘*\*Ypia.ﬁ.’wwmd' and tu,
o5 base meral checks , Bin-sR of., qusset plate controls.

= (4.9 kps/a N(2)U3") = 127 kps

ZIog. bltps
So weld Sheal
dRn= [o&u(.o“‘ We [d Sheon. Controls overall controls
PRAZ Py = [ 2DHLbL = [ 2(D)F LL(25D)= 52D
D < 20.9 kips
L-=52.% kps
Senvice Lload
P=DiL= 209 +52.% =|T73.2kpsS

e ck

Block Shear of Chaned 7 (FYI Uﬂ’l{ - et reqyined for this Probbm)
Agu=Anwz 2(13"d031in)= 8.l m™  (through flage )

A Aot = ®@MIT97) = Y3 m 2 ABIZ Gr.50 .
Wpper mit on PRn will contnl
Rn = 075 (0.0 (5O kei X IY3192) + (1o) (LG Esid(§.[142))

= K
%7 —does not conbol- 4 blotk shear o5 OvLSSf/f'
would happer, first j and weld Shear
contrulo~ ovgrall.
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Problem. T 11-2(a)

Petermne. Yhe maximunn sewice load Hhat cane be applied iF
e i load-to-dead load ratio 15 30. lnveshaate all lmit
States . All shuctwal Steed 1s A3le and the weld 1S a Yy-inde
Fllet weld with E70 elechrodes . Hie Hersion member & o

dowble. angle. shape and both of 5 the. mj(u e ptldeed. st LEFD.
5"

ZLSx 3% x 2 LLBR

1 ;
5" ' F —>
L 2LSx33 X1 LLBB
A= sil2in? (2043[10)
-t:.. g/g” Y = O.Y'Zﬂ Ta)
| ” =
Muld of ongleg L5
®Pn= 0.4(3kksi)(5.12 n2)= llle kips
8291
Fractu\e 0'(3M§LU}- U= l" —LZ; = l'— 9————5—%-\,-9 = 0.23‘-!—.

® Pr= 015 (5851 (0.834)(S12 M) = [l kips

Block Skear of cusset Aqu=Aw= 2(S"(3ls") = 375>
would tntv) oveamg les 2 Ant= B3 = 1.87S n?
&= 015 (01l (5Fksi X3752) + 00 (S Esi D LLETS b))
£ 075 (ol (3Lksi MBT510%) + (1.0(SF ks D (18TS (a™2)

#fn= 1794E £ 142.5F

Weld Shear:  Assume SmAw-, Eloxx. o= 4"
$Rn= 015 (0L Toksi ) Yy (15" = 83,5 Kkeps.
ok Rn= 0.85RwL + [SRwt (Mscdz4)  largen
2Rn= 015 (0L Toksi Y(E W ) ( 2(5™(03S) + 5(s) = B[ ¥
x 2 oqles = |78 kaps
BPm-sy 2x %": 5/5 s 3g" usset Plakcon'l;tﬁaqov&\. m%%hp
&R = LI.D)(O@X%L@KSDP?X")Cl"a"): l}__l;;s e

co akh
(asgumv Bm‘r?(;{‘( applicable adona,.

transveise. wedd ) —
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4(8
Prollent. 1.11-2 () |, cont’d.
Bm-sR. 2 x T't b neldoize) = Y2 > E=3/g" 3us&c+2
S Hpioal metrod wsed
PRn= 015 (al)(&8ksid 3lg") (Ist) = 1j_7¥" c@:
Overall, BM-SY of Sussfef contols  PRa= [z 1gF
PRnz Pu.
CRAZPu= 12D+ Ilelo
= 12 (DD+ L (3D) = LD
DS 2025
L = bo5
sewice (bad , P= DrL =| 8] kips
Poublg - -
WUK bloc kK Shear 0'(-3 mj% >
Agv: Aav = 2 (5")(%") Z mgles :]
= 34 ,25 In z

Mt = 2(8")5/¢")= 3.125n%* 4&— SAt For qusset
weper imit on $Rn will contol

S will ot conto 7
bRa= 016 (0.6 (3Lks)(3.1251n%) + (10)(STksiN3.1251n2))

= 187 {:i?s does mt conbo|.
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Boblenm,  T.11-4 ()
A Hasion members splice (s made. witte It £10 Gllet weldo
as Shoun . Eacl side 1S welded as shaut » The runea. meatber
15 6 PL Yz xle and eadn ouler, member is A P 5, X 3. Al
stel is A3l Deteimue the Mmaximun, Seavice boad P, Huat
Can be. applitd 1€ Hhe loid 1% ecbuuuQ, parts dead and live load-
Nse LRFD.

f R lext Yield.
R Vaxte A=(3200)=3n?
- } o P RTex3 A=(E"(3)70.957SN*
, x 2 plates
contola- —p [ 875 in%
3“

7 5 . .
[ e MeX3 b= 0.9( ks> (1575 70

« — Fy = (0,8 kps

_&Mﬁ__ U=].0 siace lonqitudinal + tronsveue welds
PPr= 01558k (1181112 = §lile kips

Block shear Agv'—‘Anv = 2.(3")(V2")= B In? e ond E):)
Center plate Ant = (2*)('2") = .5 in?
PR = 0715 (0,657 LaiNB MY+ (1OISE Esi I LIS = 43,6 "
< o07% (O‘(o (Blks D 3m*) + (1.0)(sgksd S ™) = [I13,9F
(sce m+f“3¢ for mode 3)

Weld Shear  Assume. SMAW:
®Rn = 015 (0N ToksiI B ") 3"+343") = 50.( keps. ,,,

oR. largen..
2Rz 0.5 [0 (0ks)) ( EX £ 2(3m)00.85) + 15(3")=53,4 ks
X 2 platealweds)
¥ (0.8 Kips
Bm-sy. ZX%"= ig.“ > Y T

T centen plate controta

#Raz (107 (0.6)(BLksiD( 2" )(3"+3"+3") = Q7.2 keps
—
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le/8
Yroblem 11 -4(a) | cnt.
weld size
BMm-<R. Z2xYg = Y "

Same 0o t oy @
S0 eun Typical ' Method or ‘Purdue ' mittod OK

&Rn- (o108 )| 24" = 1IT5 ECps.

—> Dverall, Yeld oy 2 R 71k x3  contole. , $P1= (0.8 kips

PPrzPu o= (2DFlLlL= 28D (p=L)
D= 217 kps
L="2L77 Kps

Secvice load | P = (2)-’( k(pa(z) =

434 keps. |

Check é—ﬁj block Shear Mode ?

hav= B2")= [[5mn?
Mt = @SOE"D= 225n?

pen Lunit Gon‘hv’S # bEn _
&Rn s 0. e (0.l (BUEsiD(1.5102) + (1.o) sgksi X2.251h2)
= |22 K

”»
g e

This mode. does not control bleck. shear
Copadiy o, overall C"Pﬂ“"lg»
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Probleny 7.11-5(a)
Desn a welded cowection. The owven Loade are service

Loads. Use Fy=Soksi for the Bgfe” 2nston memigen. ond Fy=3loksi
for Hie gusset platt. Shaw \Jour resu its on o Skedtie complete
witu dnensins. Use LRPD

= 3lp" ‘
\Qy;?ip- 2L5x5 % Pl | Fy=soks
Kol [

l ., D=30" Pu= 12D+l
L= TSk = 1,2 (308 )+ | LTS ¥

:E_(:QK

Yield $Tn= 0.9 (50K )(2)(3031n%) = 2735
> Sk VoK,

AlsC Table dZY,  £= %L" thunee part £ Iy

X muy = "
Cmay = - Yie" = S~ ‘/IL@“ =yt
TRY w= Yq*"
weld swear  dRa= 015 (0L ) ToksD (B V4= 5157 kips/is
a S, SMAW x Z wetdﬂ,,?ups
use ETOX Soksi g Bbksig a1 evps/in
BM-SY 225" = 5[g" > 3[g" 1 qusset plate nboly,
CPRn‘-'— (1.0 O«U)( %LLK%&)(?(X“ = €. k’LP'S/I;)
Bm-SKR. 2x \u" (weld size) = !z 7 3/g" Ausset

use. “Typical’ method
#Rn= (07390 0L)(S8ESI)(2/8") = Q.19 Kps/i

5o BM-SY of Qusset plate contols -
assume that BM-SY copacihy same for Trmsrese wed (if wsed)

ol bngt requaed = Pu 1SS 9,260
PRN[in £ Kps/in
Say |9z in-
—p
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Poblent T -5(1) | contd..

Use hidvia . and tronsense. weldo
lenghe” oy Longiiudinad = [45=5"_ 7.25"
weldg- 2

Crack blotk shear of s Qusset Plate Aqu=Aav = (725" ) (38" (2
’ o =544 e
Ant = (SD(318")=1.87SIn?
PR =015 (0.L(c5ksi ) 5,44 102) + (1.0)(59 ksi I I.875142))
S 075 (0o (Blksi D544 m*) + o (58ks)) (1h§TS in2))
$Rn= 2235k £ |LT* > Puz 56"
ok

\pRouble - Chuck block sheac g~ oales 7 - c
should ot contrl, Gr. 50
Agv=Awv = 2 (7.25")(Slp") 2o
] = 4,538 )52 ‘X&A
At = 2 (5M(Bhu"d= 3,125 10"
wpper mit controle for dBn
PRn= 015 (0 (Boksid (452 n2) + (10)(6Sksi )3.12510%))

= Z5"th g PW: 1S, /OK

o

Net sechon frasture 7 Uz 1= = | - 173% = 0.9
dThz 0.15(0Ska)(2)(0.81)(3.031n2) = 239 F
>Pu$|§(oK

VoK.



