Designing of BoHe,ningz
(3 Bolening is also method of corneching elemenls of
2 0
built up colwmn. - y
) Baliens are designed as framed elements. i.e. in
S. 1-€. Tthese

mem bers are 6u!_3\j-ec-)ed .fo B-M. alsog

. K 4::17-
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where |
X~ tleor dislance . belwesws colwimn componenks

A ? 2y :
Giy - cenbroidal distance of componznt  from  back
of channel
b - width CJF' (cl:.Lmn_ comronm]‘-
q - qc Sstance v e /
3 _jauge disiance ( where nveis gre Pxovfde_c! .

as5ume cﬂ if rol given)
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- cenhoidel distonce behw een é:‘umn (omFOnm}ﬁ
CX4+2 Cyy)
. Wiskance behu ean inn emast connecHn‘g lines
. oF rivels or welds. _
S _ dighance behuveen cG. of rivel group in

_ transvuse direchons

-(_ ; SFQCI.F!S OF_.EQ}’C)"S in |or\\§{5'udin9-i diredhon. -

Note :

kL Hhere 15 orﬂj one iTow “of rivels
§=5, as shown in g
(i)
l “.__QE?-—— End baHen
o8 = e B&J@
Bajs _ I
T — .
\“"=~1> o \ Intermedial e
; / ba’HanS
3 - AR
| ' i
L_.I_w i

—

3
Ii=

Q)

The mintmuwm no. of baHens 15 4 so Hm} colwman

divided info minimum of 3 boys.

_"}f boHens are used, then #he ef?es%ﬁ:ve !m\qh’w c,f 8] coiumn

: ' p z
is increased by io f C To ioke care of shear deifvrm ohon

;:-,’”,E‘CE_E} in the (c!LUﬂﬂ)

8‘;‘ inf;reosinﬂ the ffechve iengHﬁ a7 the clumi

by jof we are reducing the load cnrrj{nﬂ CuPoriH of-a
(“oiun’ir}- —”’16 Od&ih‘oﬂ(}[ lqu‘ dwelof)cd due b [oh&i}nd{na

ot @ . e[ (‘- CC
she g iibal & 516k A6 SdhiSibna kot ©“ ™ -
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(v) Provide the boHens on oppo&’\le'-él‘des of col wrmn such
thal i—‘nej are mirror imoge of each other.
Because if the baoHens are Prowc}eo’ ol same &

level, #hen anoijsls will  become szple e the i-ransvadc

\Shear fosce *V' is sheoed bJ all _the botlens ezLUa}J

vi) To prevent bucklrng cs? individuol ©omponents -
bahoren the qu‘tn“ Fo“cnuin\j COﬂdlhcr'\'ia mhsflcd ;

...... = __,. C )
( 2 min Ccmi:anm} }7 =

¥ o7 (A oolihnn)

(vi) Effechive: c}o_FHn of inlermediale baHen . €

C!l-r*’fzrr"ac}i‘aﬁﬁ 3¢,
3 =] Fd | cx
4: ”

- Wb
(vii) Effective depthn of end bobten
CJU\J 4: X
_ 4 2b
(ix) Plinimum thickness of baHm:
| Lo <f( 5;
- 50

(X) Ovesoli &CPHW of end batHen .
Dend = o[ma} w i (edge d:’s%ance)

if weidu'nﬁ 15 done
Dend = dend.
(xi) Foites in 004@10-
(R Botten s deegned a5 o fromed member iie. moments
are alsc dwgloPed in  baitens  bul in lacin g * members

moments are zeo. i-c. Hmj were deéigned as - truss
mem bers .
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(® Baltens ore-' designec} fo resist the tronsverse shear

torce of

\ =25 ] column lead.

@Tmnsverae shear force V is shared bj the parallel

Planes of boHens EC[UUHJ
9“5,
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FBD of clumn behsern OO and OO

—_— : V/QN

Re [ty

S ' | % el
! o J R el i

o

- {_h__‘_.
Vo N

Fom F-8D.of colem gt Q-H-S_- 01?_ XX
From F-8.D-of %oWAN ' behoeon o0 &@E

clockwise momenl = Antidockwise momend

] N ' -
T ¢¥C+~KC>= VaX S = YaXx5°
inm 9

X
/v = Ng = ion'ji‘xi{)d‘l.ﬂ{)) §F-

VC
NS-

Gom FB.D. of column al 1S, ol %. x

7M=c
__.I"1+__Y.-_.C -0
2
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Fromidhe abov.e free bodj d_l‘d«\gmmﬁ we HBnd thel due o

transverse S-F V. battens are Subjet}ed to ]ondih,mdfngl

5 of (M) and Bt of (VS

As for os Poésibie columns Shou‘!d not be 6ubJec}ed o

eccentric looding in the plane of baten because Hhe
bottens ;miﬁ be subjected to edditicnal transvese s-F
dJue o B.M. dweloped due o eccenhic joad_

R
i')meP—e -\ P
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: {
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1%\ = | NA ST
AT T A SR i I SR Sl Gl S S oy
: s P-e
s F-at XX. due lo B.M. = Va= ;

Note -
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Hond oy

Q. Design o bult up celumn

Design a suitable paltening -635Lcnn also.
Given  15MC 500 : 3
Aq = 4564 mm "
Ixx = 63624 )(101' roro !
Jygo s 310-& x;oé mm"
: e = ng-i Mo
2y = 2618 rﬁm

(“{“1' = 2%3-6 mm

= 40 wm - width &f charp ¢} comPohm}.

j = 50mm -‘gau\ge c:h\&}un.ce yohf:,re riv'ch%

of ctffective lm\(ij jorm o con
oxial load of 750 kN yse 2- channels Placed back to back

28" Octobu 20313

an

are ,Dmvfdgd,";
___2_ 6:1C ;
Jo -—ﬁT
o0 £0
g0 . 100-L
Nole - _ '; ‘
I, we hove b seleghDection Brom  the Siven il ok
section, we have o 2ssume Sac- In this problem, the
C!”Uhﬁef‘ sechon (size s given , so we dort have to
assume Sac. = &
Design:
Since batens are used, cffechve length of column is
increased bj 10} ( io toke care of sheor deformation
effects in column ¢ to boke core of longitudinal s-F.
" devzloped due o bold

r;-s;??‘tnﬁ-,)
Effechive ia’i\q'}h of column = f.3xi
= Jd m
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Provide 5padn3 of channels "X such #haol Ixx2 vy

—

I
| |
iy e | e
1= Pl:\* /( I
* 1 !C-G- X
AR ) o | So p oo
I -
ot
—— | =

%Y\f = 1181 mm ( Bj PIDV!.CJI.:'\& 5}335{:‘)9 ){' )Z_\r\f ff_
increased from 26-18 »» 1o
184 mm) -

Zxx = tyy =118 Lwmm. ( for built up celumn )

A €5

2 min

N ii.oog

T .= 5% 14
J18-1

For A = g§3.i4
| -1 X
6(3(, e SO - .\5—_‘{{_,_, (30)

- 10
86-86 N [mm™

Il

Sof'é load corfji'r’*-g copadﬁ of columh,
?56]0.1 2 Pee X Aj

= 868G X (:zqugq)

I

792 kN 7 L7506 leaa)

Heance, def’i‘}h s sale.
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Spaang of chan nels (%)
- Jxx = ."{1{
7 X (6564:6X10°) =2 X [310-8X101'+ (4564) X (136+)_<_)L
= |23.5 mn

S0, provide spacing of channel sechon as 135 om

JF-boHens are —nol 'P’O""‘ded‘—”me- lood carry ing 'CaPcm!D’ .
of column is o et b i : g
B e

L mi

%
=  10X10

= 8467
118-14 L

%67
. 30

Gec = F00D~ X d0.

= 9533 N/mm?
Posle w &e Ag

= 959%)x (22X 4564)
870-1 kN -

Il

So by providing Baféns we reduced ihe iood Corrying
copocily of the wlumn from €701 kN o 742 kn ony_
The oddikonal lood omes "D the olumn in the form OF
!orlgi'rudfm::f snear force due jo baHens.

Design of ballens:
( Fl'r\dfnj SPUC“”Q of baHe;_ns
H’ﬁdfns dimengions ¢f boHwuns- ieﬁ\gi'“h, widM and

thickness

;Cj‘ng‘mj forces in Eaa}“f‘-‘iﬂﬁj
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S

- diskante belween g’ of columnm. (ijach'tg:}}
A = X 4+ 2 Gyy
- 185 + 2 X236
= 2%32-2 rrm.x

bet v con iPres OS] (Gnne(}ing Wne of fv

Uy
i
N
L
L0 15
U
¢
.
4
"y

5=95; = X +2g

= 1954 \2X (50)

(%8

AL e e L p T

— T e £ - g 2 - s " i
Gpoting of baitans is hxed fom buckling of cclumn

: (omPOhanl ctileniq.

_ ; ' \‘\0
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To prevmi‘ column  componend fo buckle Behveen !:oths L

( j? s
’Emih 6 Ve
0-7 ())C'o’w, ‘?ﬁ
2618 Ll
' bR 36t = 1R6 s
...... Er'l. ; C 3 :
e j’ (o- 3.4
26148 Al
f'j:'.l'fOS mm !
S0 provide €= 1250 mm { Ccon be igoo mm also) 2
(2) Dimension of baHens:
@ Length of balien
5=2&85 mm
@'.’De?ﬁ'} of end baHens CDend)
Aend R NFT- cepih of end baben
- ¢ X = 2322 e
‘1'_' 2b = (2XG0) ={ 80 mm
Toke dend =2322 mm
Dend = cderiid -+ z.éage distance.
N Cci8 d) _
FZE52- 24 (18 X218 ) - "
| b= g0m ©
= 29¢.5 mm A =215mm
50 provide  Dend = 300 mm -
@.I)Q.P‘j"h of intermediate boHens .
dit. ¢ 2 x = 2y 23223074 om
4 2b = (2xged) =180mm
TO ke dlq} =150 mm ;
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%

€,« :
& Dink = dint + 2 Cedge dishonce)
£ = 480 ¥ T L1-SHIMS)
& :
" =258 65 om
-
r 50 proyide Dinl = 250 m=.
- (@ Thickness of ballens:
tm‘;n = S s 255
50 50 ......
'”’ = 5-F mm
& Provide +Hhickness (1) = 8 mm
50 use 260. ISF.&. a6 i_n{ermedfo}e boH e and
h Zc0 15F 8 .46 end boten.
(3 Foices in boHens:
@ Tronavase 6%":?0; fr:;rge
i pLE g B / O'F column iooci_
j =_25% 4350 = 1& 75 kN
= :QC} ]
. r 7 t 5 ! £ 5
& Lcr}ﬁamdma\ shear jorce:
) N e
| _ BASEES0 s b
s ‘ 22X 285
y where N: nooel quo“t’l -fiones o
(.Siﬂ-’re? 'Uhjifudi'ﬂa.) 53@?0{ fcr{e 15 maore ‘}"’c} %T:ke care
4 of this cffecl, the cffechve lenghh of colurnn 15
& increa sed bj Jo f 3
L gul f i-‘:(‘l'nﬁ in doae., i;ngih»dinol &r i
_ 2Fcos@© = i8-75 KN Cin earlies
1‘;_‘ = \ Prgblw)) 2
e
= lessS 1han Hens LA
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increose In ceffecHve

50 05 Par J5 8C ‘1984  npo
as pu 15 80C. 2007.

length 'wos recomm ended . Bul
effective length  of loced column /s increosed by 51

© B.1. in bollens:

1 = NC
2N

i8- 75 X 1250

By 44
= K-85 ;me

@dﬁe(k for 81 for intamedigle batiens

compressive stress.

Calculoled bend{ng

X

Ske,cal = _ XN
B N
= AP ( € Spe. - pumissible
ik
Vil ¥ f‘}
be,ndm\g shress 0661y J.
1 A ;
Ixx = % ( since baHen bends oboyt
XX -axiz) A8
» i {,
— o L
636,(:‘:2} = :_Ei_/(__’ih-—_-_ ¥ {
(gxz-—so”‘) - B 1
= J0-Z II\J/:‘ns:nl _ T e
6bec” = gt Ij = 066X 250 =165 NJam?
Gbc,cel < Bbe, hence sofe. f 3
S 0/5 o bch,f)
G Checlk for sheer,
Cea,col - colcvloled shear shress in bolen.

—~
=

iOﬁ\jf'}’udfnaf T

1D

< (Ga— pumissibie shear shress
T o (‘f
W
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R x10°
T g%250
= 20-55 NJlmm?
Tva = ollf. 5 ,:. 0-4 X250 = joC [MfPq.
tva,Cn‘ < TCva 50?5'

Nole :

s SR

6}'1@;-: then end boHens will be (Ju}LomchuHJ sofe

i bendih\g ond shear, becouse H-zg have greater

c/s area. (i-e.

Nole:

Due o tronsvese

are dweloped. Sc caleuiole

required
i

and add them o gel bla!l no. of .i‘i'i(e}’f;_

Rivets arewin
Ps

Pe

Be= 1

Z00.15F &)

Design of connection.

TR IR

c‘ii"ﬂ\g‘ﬁ Shear,
Ay F
i
_ Wy p2iss % 160
J.’

= 563 kN

v el h £y

No- of nvels o resist lon\gi?.ﬂ-d inol shear

i bR

Force
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No- OF irivels reeluired }o re\sfs-f B-f1.

By -

l)-— N Mwm Pl'it}') =

25 ¢

2-5¥X 20

m- no-of rvel lines =3

R .
i [ 6X585X10° N

o = j
: \ (36-3%10>) X50X% |

= 4-357 fi'\’é"g. (i-{']

euoin, Frow )

3 X [ :
Tolei no. of rivers rajuired

—

(nd= p,+n,

= |-i2 +4+3 4

T

= So;nm

T B8] B& rivels
Nole:
The numbe of rivels A O, 5 ke
INErsS o Cbmlﬂf‘_d ﬁom 3!—;.,5 i’.lbovf_’
P 3 SFEE, o o T e :
Tormiula is ﬁ;ghij constt verhive volue. S0 we ‘con
reduce e numhe of rivets and check the resulland

sheor force je Jesk rivel value.

Fe = \j’ﬁz—:g + 2 F
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