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CEHN0 sPriNG zoo?| Huw 4 DUE 2|2 Jor
Sequu 1A-H(a) ) 1.9-3(a), TA-Y1a) ,7.9-5(a)

Problem 7.9-1(a)

A bracke+ must s.qo‘oor*-}* e sowice. loady- Shown , which act
Hirovgie Hre center oS jmw’n{ of He connection. The connectio
to e colunun

le% s wilte elght TR-in-dia ., AZ25,
bcarmj-J-x/rx; kolfs. AQ92 steed Is used for all

components. ls
Hhe conechons ad,eobbwt'lt? Use. LRPD.
/e Pu= 14D = L4 (145)= (7.6
D=aqF Puz 2D+ Ll L = 2(345)+ Lblbb*)
. L= bl * = 2006.4*
; p 3 3p° (.co/ﬁ-rols.
P Wizxt2zo  tf = L. "
: WTbx2q  t¢ = oey' +— anols
WT %29 bg = lo"

VU= Pusin30%z (zob4K)siazse
= [e32F
Tu= Pucos3p° = |79 k

Chetk sheat shengih of, bolts | assume A32SN
¢Rn= 075 (()fo#)(iwksi)(o.@o/g:;;2)(3’ bolts)= I73F >/D§§:

. 5 "
Clagck bearino, edae bolts Lc=2" “-‘lz‘,('%',; )= (53"
ASsume g:fs"iiﬁgn o}ZfWJ. Le = 3’"—-%" = 2.0b3"
@R = El’/.ZLc,fFu < 2.4dtEy.

< 035 (2.4 )75V (0. by ") ESksi )= 5.5 F
ed BRN = 0,75 (12X 1.531")( oy  b5ksi )= 57.3 F < (,&.5F

0 #Rn = 0. 15(h2)2063") (004" [ C5ksi)= TT2F < (L5t
total #Rn = 2(572.3F)+ 6(6S,Sk)= 508k  >> 032 Vox.

 p

Check combungd shear and Yeasion
Tension 179K _ 22.4 K/ bolt
¥ bolts

lo3.2. K
Thots - 2.9 F/pl+

Shear
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7—/3
Poblem. 11.9- (a) , cntd .
_F.t = 22 L'K' = 5.3 ksi 'FV: l__‘j_t/_bzl_.+ = 1.5 ksi
0. eoBm £ 0,601 31n?
fe 29Far =¢(l. 3”“4:% ) <¢Fnt
= 075 (1.3 (0ks) — A9ksi__(21.5k5)) < 075 (doks)
0,75 (48ksi )

PFit = YU TSk S (L5 ks
313 ksi < Y4 T ks Vg

( FYI Dn - ot required

Block shear ofs T2 due to . ‘fo‘\our HW selution 5 hot

. emouala Info gtven )
#Rn = & (0. FuAavt UnsF Ant)
/ /4 <& (o, (oFyAgv + UbsFiAnt)
51 &
./ / Agu = 2 (") oLl") = I, inZ
. : X 2)
» wen. O.LaFijvz 0.75 (o.L)(Seks) (14,1 14
c;::; fi':uY =317,3k >>)p3.2
Chetk. bl ok Je block sShear not um&(
Shear

Yes, Connection 1s adequate .
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Problem, 7.9-3(a)
In ¥is conec ton , how many Tlg-thch diameder. A325 bem«);g—ﬁpc
26

bolts st needed 7 The §0F Load Is a. Service Load,cmswsﬁhﬁ o
dead lond and Lok |ive Load. Assume. #rat Ho bolt Hveads. sie i
Hie plane of Shear and besrincy. Strengtl 1S caviolled by Hre Lpper

Q(mﬂ*u(; 24dtFu , Use LRFD.
Puz=12(205)+ 1L (LOR)

J ) Az = lzo*®
’ 1 Vi = l?/o"'(j,;—)‘-‘ 175
U ioxso Tu= 120" (F)= 12
tf = 0.505
WT 8 x| <& ! [
&= 2dFnt= (1. 3Ft—~Itfy) <oF
tF: 034s \lgokzp o< ®Fae= (157 ‘Pan-FV) PPt
XAt (roal Area. of 5 kols D
ch%_A/ < ¢.|.3Fnt%f—§%%4iv/&éb\i> < PPt
* 2% £ 0a5(3)Aoks ) (A ) ~ Foks (G6*) £ 0,15(%0ks)) At
48Eksi
T2 2 8IS Mt — 180 = L7.5 At
S v 28T m>  Ne= 28Tn* o o

0.601310 %/ bol ¥
ol 31h %/ bol TRY L bolts

Chedk vppen Lumit: Abt = (0,L01210 2/ bolt) = Bl |n® [zogo%s
U5 (3. Llin®) = 24y E >>2k Vok

= AL® . 20 ksi < P Ygksi ?

Chuck Sear  Vu
= 0.75(48ksi )

At = 3Bl 1n*
2bile = 3ksi Viok
Cha ck. bearn $2o4dtFu = o5 2:4)(Ug") (e 345 " W LS kst )
(WTF!m;& ontrols) PR = 35,2 K[ pol-
Vu - b K/batt < 353 Ko V.
(e
not™ enavgh Information USE (o bolts.

o check block Shear
o5 wWT
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fmbl&m. T1a9-4 (4->
A douwble -onqle. +ension et 1S attached oo Tlg" gusset plate,
WL Nt 15 conected 4o a colunn Blmge wittyu mother pai of
ongles. the quwen load 1 w seavice Lond consSishag o 5 257 fode ad
load and 15%lo live load. All connuctions- ahe made it Tg"dia.
ALA0 shp it belts. Assume Hut He thionds are. 17 Shoar-
Dedevmune Hre regyiited numben of ~ bolts and show Hu Location

o1 a Sketch. The cdumut 15 ofs AG92 stec and e 4 les. nd
?lakz are A2(. Use LRFD.

|<
- e \zo Pu= 1.2(%“% l b (%(lzd‘)
A = |Bok L y
Uslsxaet V= Tu= lgot(iE)= I21.3
LB, AZe First, choose. ® bolts . ochicod
'k/glﬁ - _for tensin mempec ., éufmvzwau‘w
#Rn= ¢ wDuhsc ThNs
vy LZLS)&BK /g rassume Class A, stondard ho lea
{mew A3 PR =(1.0)(035)U13) (1.o)(49E)( 2)
A92 = %8.7 ¥/ bolt+
t=0.75" T € conhole
bearmﬂ 00 Jusset plate tontoly-; assume Yopeo Lum it conhrols
TR = 015 (2( ") 1" WBTESD = 79.9 F/bo it
ol
"—%ﬁ—. 075 (2) (0 IGoksi Vo103 W?) = 54, | ¥/bolt-
# bolts = %ok = 4.6Y bottrs - USE 5.bLwelts
38T ¥ /ol + —
s Double cing fo- spaung & ec‘,}L distrnces (min: )
35 min 5= 25d = 2% (1lg")= 2,33"% ysp 2L

Table J3.4 mwn Le= -9 for sheared ed%«.

edge Le= 15-5(2")= Lo3)" #Ra=0.15(1:2)01231")("ls")s¥ )
otns Le= 2,5% 1B,z 1,503 47| k<7q5k
FRn = 015 1.2)153")(Ug") (cg ksi) = UG ¥ o+ < 799%
ol &0 = Y1 |E+ 47145 bolt) o
= %33k > |goF v of
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Poblem 7.9-u(a) , Contd.

Second | Choose # bolts for daple mjl_a 1o colvnmu, connectione
slpcuitical  48n= 19.HB Motk (half previous value , Ns=1)

MsC 3.9 Ks= |- Tu = | = 1213k
DPuTeN (113) (49 =) (Nb)
= | - Z.72499
Nb.
172138 € No (;q, S Holt)( | — %)
= 125 Np — 44,8
Nb > g9 use |10 lkolts | Zrows oy 5
-+ ©
o] 7 Pu=(g0" ALSO would use S bolts 14 a19le fo
dLe gussﬁ (sae as for teasion memize)
dlLe 5 bolts In dauble Shear, €318 fure
L 0 1§_q_l° , S0 USE 10 olt=,

8’2 $0()5+DQ?|UMI)) OFF‘S’C’f” Lzmws n(.)l;) o matcie. \/
from bolts in connechen +o,qus5r€+‘
» | shear plane
Cneek Shwar (27, Elbolt )(1o bolts) = 271K > 127,3k vok.
Check bearing | assume def. 1s cLes(T’x Considearation | m«h.gpqa;,@,[,e‘
for comn. +o%column. t=3[g" (2 s centrole, Assume saméssbzﬁfl&e
€dqe Le = Lozl o #Rn=o.vsa.zqu.oa:")(313")(53l:sa) €
M Le= 1563" = 0524 (g4)(3lg") (Sgks)
PR 202K < 34 7K
$8n= 015 (12) (563" ) 3" NS8ksi ) < 34.3F
= 30,k < 24,2k
PRn= 2022)+ g(3o.Lk)= 285K > 12‘132)}(

for conngohen ofy ngles to Gusset-plate (at colomn ),
angles control agau (2x3g"= Llg" < Tg" qusset ).
bCarmﬂ 00 2 orgles for  SOK singse ¢ by inspection

Copacdty oK.

Check ¥nsisn 12138 _ 1,7 kips. —
10 bolts

PRn= &t A= 02513 ksiNpboizin?) = 5| K Vop .
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Probler. 1.9-4 (&), cont .

— P
0\

T 4 00
__‘ﬂ ._.._,0 0 0 f 1\
3 He @

E ++ o \‘(7\‘

d__ro
! [g" A4qp shp-cutiead bolts .

Allspaced @ 23" 5 Assume. edae distoncen
o@ | 5" (alttougie bolts will be, slight Ly
offeet N Conrechen 1o columee o provide
Clearnmce. {or hjhk;nm?)

10 bolts n cavection to Colunmun_
5 In anﬁle,:h: -gussct Connection at column
5 n Jeasin anubmhéus% plate.
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Froblem, 7.9-5(a)
A bracket cut from o WIZXIZ0 |S connected to a wl2x(2p
cobnuu plnge with, (2 A2 leaving-type bolfs. A992 Sheel (s
Ustd . The lne of, athion of e Load passts- trugt Hie center of
gravity o e connechion . what size bole |< rcfbumed? Use LRFD,

Pu= |.2(55%)+ L LIysk) = 295k

L

) 0

-:;F . &= tun (,—2%,.) "G4, ° M9l from verticad
= Vu= Putoser= Z98%(cosp.|?)= 2o ¥

o LN Tu= Pusme = 298%(sin Yo [®)= 2|5k
LN

%«jﬁ_ . "\4 ft 2 &Fat ALsC J»,7
o pepse X Abt  Ubotal avza g, botts)

L=lygk x~  Assume A3ZSN

fe Aot < & Fathot = &).3FApt — gﬁﬂ-’mm S ¢Fnt Aot
— nv ~—— — R
Tw Vu. T chock laten .
ZIS* = 005 (13) Aoks VApt — AoKSL (57k)
215¥ S §1I5Mt - 388, | & 48k

Aot 2 (ST in® — 81in® _ 0512 0%/ poi4-
[2boH'S

2. db aJ?.fsan(q) - 0.854"
m

TRY Tl dia. bolts (Al,=0.60!%inz>

Check wpper Umitson £i, fy

Ho= 2158 29.8ks < &Fat = 05 (Yoksi )
12 (0,b01310 %) = S ksi
/vli-
fve 2008 L 28 7ksi < dBwsos(4sks)
12{0.6013 H2) = 3(g Ksi
Vok.

—>
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Problem 1.9-5(a), contd.

Chaeck, besuha: ) assume deformmbion (s a cbaign consideation

PRn= 12 LetFu < d2.4dthe WiZx12zo
J te= L
0182 DU 111" YwSks)
= U3 0%
€dac bolts on bracket  Le= 2.8'— % (18n)= zo"
0+?C/ubol+s Le= Gi= IS4, = 3,043

@ge  @fn= 0,75 (12) (203" HESES) = 3.9k < [13,4k

othvno ¢ Rn = 075(1:2)(3063")(111") (s ks)= 99k < [|3.0 %

Yot dra= 12(U3 (k)= |BLaKk > 257‘ Vok
W,

Plock shear?  not eansqi, nfrmation. (need Hransvese spac
betwern, 2 rmws).
klso  POLFY Agy = 0,75 () s0ks )2 ) (228" X"
=l % 201k Vex

Vo bleck shoar
will no - Conivo|

Resurned do= 0:854"
usk g"-dia. bolts .




