Design of Lacing .

Lacing is ‘6_\16}% of connecting clemenls in  built up
column. Lact.ﬂﬂ mokes the comPonenfs OF'G column act as a
5i_n\9‘€ Uﬁf';r'
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other then tuck rivels are used to moke +Hhem acl a8 a

single unit. Jf the 5Pafing of componmh is more , Hw_n-_
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_Go. if O is ﬂrecn‘er than 70 . force in tacing member will
be very high and it may buckle due o excessive ompressive
force. IF © is less than 40% then length of lacing membe
wotll be more and Iacins member m?] Lueble Thus,

0 4 40" (as Fe; I35 code)
:

) Lijq of . the iacin_j. merpber . 0.y 05 Faken as the

distonce behvween iAner ends of rivels or welds a3 shown

in fﬂg
cvi) Effechive Jen_gg'?') of locinj mgmbg_r
Lef? =21,  for Single fa(_‘ing
=07-4 . tor dda¥le fcu:inﬁ

=07 L. . for weided ]0(::’1\3_

Cvii) whidth of lacm\q bar :

1 depmds on e nomina! diameler of rvel

Provfdec:!-
Nominal dia. of . width of focing
rivet . ( @) boer  Cmm)
16 50
18 L
20 60
22 65
5o,

N W B A .
minimum width of la(‘m\g menber & 3% nomingl diaCh

Cviy Thickness of focir‘:q Mmember -

—

ton = —f; > for 6!’n\qle iot‘ing
twmin = L i for double locing.
€0 j
\

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

(x> IF there is PO&S!‘blhb of burk“ng of the (olu,m'n

_component  belween locing  connechions then
angle © uplo 70", 1o reduce the value of
of chfn_q)_ 1f there e FO&Sibﬂa'bp of

Prow‘dl'n\q -6 ‘»‘700;_ then double fﬂ(‘l’n\g

IDCTea 5 e
(*5.?‘1“”3
buf}mﬂj even ahHer

is provided | fo

preveni burkh’ng of column comPOanq behooin
Ccsrm(?ch'ons . . e
) To wamf buckimﬂ e relagn
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For tock fi'v'e?ing
(A)mi:an:_nl‘:‘ } 490

.0:6 (A)@;%ﬁl

X1 laci g

Lacing SJsfem should not vary throughou! ihe ;
the owlumn i-e- widkh, Fh:‘c!%neﬁ.ﬂ S il -

\Shﬂdid ho g "-‘ Ongie Gip_' }O{i‘n\g‘ “&(‘s-"\

BfZ same %rcujhou% Hhe fen\g}% s B e ng
that Gnalygy a. % 4 Of oitumn. C so
_ ¥Sis will he simple

(xii) The _lacinj «Sjs em  on q:Posﬁ}‘* ﬁ}d(’o of main

Should be myitror imoge of
stmple ).

mmron .J\{'B
Orhef CSO }‘naf aﬂagjéjg anidi be

CXai) At_"}‘he mdS Of: IOC!n\g \SJ\S‘!‘F_rn af ,LDP and boH
lees ore Provaded ( also o

batden P5a§e5 are he Ploies

el
Batten P?o:c:) Thes ¢
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built ol N
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- P . - . £ ; A
Arron\cjmmi of locing in @ is belHer than (& becouse

even if one rivel foils Sspacing of loting will pot C;u}nje in (A
bul spacing wiil be doubled in He 'orrnnjmm* (®. 5 thee is
R F_o\ssibjh'l-j of buckiing belwwun.  the connechions in @_

(xv) Forces in icciﬂ\g mem berg ©

x

() locing é‘\jSl‘&m 15, designed o resist o tronsvesce

?‘OrCC of

Sheanr

NV = 2:57. column loods.

(to toke care of eccentialN st oxisl lood and Moment<’

arﬂsiﬂﬂ Hue o accidenial lateral ioocis)

(o) The tronsverse shear force ‘v' Is shaored ;37 locin\g
6}6}8!11 on both sides ecluolij. So trapsverse shegr foree
on eoch locing bor g N

Z
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cd) IDasign of connechion :

)

'l ._'f:_

fotih

No- of rivels reiu:'rea,

o © o
- F\)“(i Tiindtpmdmﬂ} ot L T {F 8 L F
- /A/e -
i |
s | No- of rivels rechUt'rgd
A F\k 6 Flos® I T e in Y- direchon
\/g———— mmon Jof nt. s
e F/é\_ s &
= % Fposh 2 Feos 8 . :
i NS ¢ 2Fapsh > F )
: Rv
i

(xv) As far as PossiHe ciosd\ Membeas beliseen Eﬂf'mj 5\;(5}01“:
are ovoided. Becouse if 055 membus are Pro»rfded, tHhe
lacin g 535'}071 becomes a 5%35‘1'-:’0!’\*3' indeterminale §huchue
The cross membes produces sdditionel -forces in the
lacing @5%&;}_ Locing mumbus.. are designed for these
addibiona! forces also, if coss membeus aré };;row‘ded.' '
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P :
n=pPe P .
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L
1
[ : vy Ua
‘_____? Ai —_— j
R & i e v o o o

A

possicie the column  should nol fog subj

s [Re 33

(»

e . : ecied
10 eceninc }oodmﬁ in e P?qne of iac:'nj_ Becouse the facinj-
Sjsjrem must bz designed for cdditional shear forces dwelopedt
£
due fo mement ((y, :ﬁ)
L

Q. A cldumo of fcﬁ\g”‘- S-49m i5 eflech Ve\lj held ih‘f;aﬁih‘OH o}
‘bo}h cncis_ ' bult not restiained ajm'ns} rx.:)LaHon
( Bixed al one end and hin\ggd ot

by using 4 J1SA 100 x 100%& - Design
o cairy on oaxial loed of 750 Lk

at- one end
othes e_nc:i)_ It 15 conshuded

G suthable arro njtnnen*

Given 15A 100X 0o x8&
Ag = 1903 mm’
Ge= Cy~x = 284 mm

[

(xx = Tyy = J0-5 mm g ’ Kac f
IJxx = Iyy = {770 Xloz’ rnﬂ":{‘ S0 4 10l
v = F8-5 mm \90 5-0
2 = 9.4 wmm
e 0
Lin: L
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Note :- ‘
In this Prob)enn, P and Aj are glven S0

{o assume &ac - Bac value 1s Fixed.

> Axial compressive stress in  column.

6(:[{‘ o —g __.E_.
: A_ﬂ'
750 30"

(4X1803%)

for Gac = 9852. MFa.

e VB fe {0t - 33.52)
{ Ak B0 :

s
i
= K225
CAlrqd = %
%mn
B2 45> o&X 34
D Z i
: -8 ¥ g-4
-Cz“’;")ﬂtycl = z
€2-24
= 31—#2 A
.C-’zmin-) s Imin
i \ o
V7
(jmin\}re?d o f\a b ( e }2.

§

we don't have

C85-8o0 )

_—
ot}

77J7'"7

=081

CBecommend:

= 4% 1803 X (31-42)"

= c =
63 -Gi X106 mm

Nolc:

The most fhicient ¢s in

P : % i
ra-:;;snrw& (cmPfes\s:On i5 | thin

hollow circulor sechon or thin - box secHon. 5o arrong 4

anjics in form of box.
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N- 4 15 A .
100 XxjooXio

.
Hence 1 ;
unsat e sechion.

N (X7 :
e ?53365 » W0 increpss
Up gofu;hn,' we havg o .

of inertiq of buiit

specing  of angles

the mMomont

P Cregs o the
X5 Sheise in %\? | 3

£ v
tJmm}fe_ch = 63@1.‘( 30{;
4 1377><so o o o B IR )7
' Tk, <

Ag h
S =28.18 mm

So pwvide #he SPOOI'nj of {8
{ = 30mm s shovn mn -ﬁfj'
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a

jn the obove Plob|un.desf3n a suitoble locinj _?Js*un

:Deﬁijn of .!'acins means f‘in&inj SPOCi”j ol lGCihj )
- dimensions of lacfnﬁ_ (Iwﬁ}h_ width , Hhickness) and| Toices

in iocirlj member.

a) Spadng of Locing Cc)

R~

|

Vi

4

_WJ(M—SM g AR
ani_ v{eu:r o gl
TR it
RIB I
'J'iﬂi‘ﬂ% g j
b I '
“CH} R
R L |
{
{ cxi :
""'=L-——-—~l"—-—-j.g_
.
Assume Q;\jge of incdinohion (8= 45°) for simple cotiulals
Assume rivels are Proﬂded o T bkt of O“j"ff{ i-e.

al 98-hme frer bock of angles.

5o tvansverse dismnce C‘nar-iz:;nln.i disionce) bawenn

pvet lines ;
71 6+71€430 =173 2m b

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

JS’FQCfn\g of lo(‘ing

Check for

_ ¢onnechions

C= 1732 + 173.9 [I
= 3496-4 mw & %T
[ 732

l:xgc'kiing of ;olumn Com’vorvan’:-:s Lehu?_a.n th

TJo Pfe}}eh} bucki{ng bf column (o pon i
s e_f} i

Hence

(g)fonﬁaonmi } 50
j> a7 (A )m?w'r»n.

(A oot 2 & L NJ |
Zmin of angle
J
= + TN
Nyl
= i7-858 F S50

F o7 % (225554 5}6"

buckis
) 9 of Co’”fﬁs"ieni will nol har)f—"m

Y ; 2o : I B
Gid Dimensions of lacms bar -

-_-Ji waidin\g is done

& > L
4 :q/Ci?r'S«z)%(_f?B-'zf | nr-
%

= 245 mm

,{{ = 30 '\E
= 4249 mem
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@ idbh of 1ocin3 bar . Chb)

Minimom  width = 3 X Nominal dra. of rivel

Assume, ¢ =90mm
Mini moyn uuid’f‘h (b) = 8%30

1t voelding is done. assume arbifrog value of He

}—hickness_ (b) =50 m.

(© Thickness of l“d”j bai_ %)

S
4.0
245 =(£:1 wmm
4.¢

toin =

Provide thickness of locing "C1)Y = & mm

5% provide 60 15F 8 ‘a5 lacing plale.

@Check for 4. { X }.‘46)

e |

Rmin
I = & ienjH'\ of 'l'aci%g membea (4) = 245 mm
o & mom
%
dmin

Rmin =

1 A
i L
(%)
D1

e \
—

£l g
Wiz . aliz i

/ DA
;1,-: ;’3} = |loG-0€ < 45 mm

Hence safe. o4
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Note: ! : '
I the slendeness falis of the ’fonj 57?.mb€r becomes >

UﬂSOFC’, then in{rease the f‘h{(knfgf; of jga'h\ﬂ bor'

(#) Forces in |0Cin3 bar -

(@ Tronsverse & F. :
: V= 251 of coluisnn loacJ."

T
X 750
100
ST R 7 R s r e T

™ Th
(&) The. hoosverse S Jsl 0840045 ' '
| . Shgre ?}! 2 3&(‘10\9_ menb ers
at any fenvel - '
3o compiessive or fensile  Porce in iacirlj bar-
£ V

z25in &

1875

G .

R o 4-5“:_

=328 kN

1B alo b z }., < : 3 )
(& No- of nvers required al connechion:

'\F&«a’*-. o n= 2Fcwsg

A

F ;%)A ' | £ |

/ﬁi | Rivels are in double shear... - - Q;F
28

T“r— No- of rivels re_.eiw"reol,
] "

2
Asatm e
60 15F e _21_51}“?75 : A
4.l 7 U_,
1
ISA 100X 00X § S O A mn-njf!
s : e L
B = dxix B bbb S
Assuuome
= BN 16.) xa/[o
| = 645 LNy "
i o} :
1 - Sum of facmﬁ Ty em b.e,.- ;lhfckn,{-‘sg ~ 248 =16mm |
(b(dﬁnq force cﬁis N 56me ke ] ke
~ ' Uﬂj]e ﬁ'ﬂckncss = |Omm

“diredion for ladng bars
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‘Py=Pb = 645 kN

2 Fos §
Rv
2 X 13-25 Cos 45°

No- of nvels r'etiuired', n=

64-5
=g o« |4 ﬁve}’.
@ Check for 51‘rej13§—h of : lacing bor -
@ Tensile 6}’1—81'!81”’) of -|a(*l'nj~ bor
it = cs=-d>1t-
: A Assume.
= (60— 215)X&X 1%

= 4bi2 kN > F = 1325 kN

Lar = &C — el D~ 6’?_'-?_}

= 76-01 N[mm?

Pl =T8N (COKEL)
= 955 L S F=1325 kN

Hence 5afe_
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