-

Psgfc o 60( 4 -Aj

'-:&zcxfcxx {im‘) O‘:%+ %*%
= f xi18dxt =15 d.
= 5 ;d‘tr

Design of buit vp beoms
CPloled beams) - ' I
() If a 5in3§e beom sechon is nol COPOUe of suithstandin,
a}siah'ec! foods , then bLuilt up beoms gre used.(3t buill —u_
beams {:t.:mnof withskand applied loads then plate 3frder-’i}
are psed. ) N P!aie Sa'rdt:rz connst withshtond applied ;‘g;d
then +russ \Sl'rdars afe used. '

In 3 huss Sirdus B-M- is token {Jj‘f be ond boHom m b
: DU b e

o . . . i {
Sheor force 158 fuken kj vertical and diﬁjﬂna! members

(F) Zregd & 1V
551:

a3 If coves —33{1565 ar® ‘used ; buill

) T Plate area (AP)

_Ko s ), oy = -
7 R NS ) ) LA laken o5 line are
d/z _ 7r e e peglected in
ﬁl_ I Cli : (“a’culah‘ms)

i
A 4 l

SO i

_-‘ I#OFO + A"Az

)

%

pS
|

2 laJes. Cat o

i CJ 2 ﬂp-‘/-. P : 3 i f’

\ _[O+AP(T)'J><A & bottom)
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b = Ap: 9
ik )
ITsw = 1x%
by
Ap- dl/Z

‘l Pla}c,s = AF cJ
Ap-d -

Zreqd = Zbeam + Zy(;es__

Ap - area of Plaie.s requised on each s;‘ae

A? - Zread — Zbeom

d

(_”) 3? ;-i"‘-"‘s—]'n "z:_: 2 " s .
VET S 15 done to )LQKE‘ cgre G)P area 019 rive} hgl@:’i

Carculialed Ap Dj 4C~5‘o;’.

in thez tznsion 02, incregse
i oo : ' &7 -\'r\n" : e ¥

Checouse  rivels gra useless in Carrying tension in He
koo =P i : p i

plotes Y. jf meldmj i5 done © nnect the P'iazLe—':

coleulaled Ap need nol be increase d.

()
PLLOR calculaed ~m5'03 compiessive shess in bepm
. - i ;
— ¥ \,{ £ vt ébf o e %
Jxx P A E)
i e : ¢
® Gk, M) cicilaled bendin\g tensile shess in bea
C 1t 5 fo und from E_’q/Ul‘!i'bi'i.um consic)grakon}
S, cal
Compiess}(ﬁn [;7/ //j st Rt ’
Py
! i : :
f—ionge '\Jé; _fzjé__ : aceati iy 1*72{_ i 5
| ~ Asswnzc‘
7
G S e i | S i < 2

7
A
s

Tension ) ; . A A = / T
RO 77—

download all btech stuff from stfabhtsuvidha.com



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

~C+T=0

s—‘l . { = T

S be,cal X /35 = Obc al X Anel

_ Shtial = Sbaal x A3 (< Sbi =0-66 )
— Anel

v where,- '
Aj -3r05_5 arso mi CDmPrt’S\‘ji‘cn Han3€ alone.

“ ; At - nel area of tension "'Hchge alone.

D () It is assumed #hol 5eﬂdin\9"@5H€65 dishibuhon m}e: ',Lhe
Jdepth of Hange is uniform,
(i) 3% welding s done, Aj L Aaed

£ - Sbt,cal = Sbe,cal.

a> In o buiit up beam. gross areo cf cgmpreséion Flange
is 300.cm* gnd .net areo <Ok iension ??cm\ge 5 TT0 &GR*
37 coiculeled bmdéng @mPreasive stiess is 150 MPa then
;:,g,«,dfnj iensiie <shese *is .

.

Gil.cal = Sbe cal N i,_ﬁ__
e ,‘é;"r\t’_j

— is0 x 890

< _ 270

= JGG*T MPa

Tra, cai - fﬁi('v?ﬂ!cd ovg. S}NE{H sHress n Eeam

. = -g;t” £ (Ta=cu f) in wsm
y __FL i | LS

& NEP SIS

<

e

5
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vii) Chedk for defechon -

CImax Jal - calculoled max. deBlechon.

< Jmox = SE il Cin |45M)
525 22
_ Span i , e
e "6 ) - Leon}
Crocky
. RO Cin 15
360 e I
Cif 6uP}7c;?d e?emrank:
...... crack)
yofﬂl} (DESI\CV‘! of connechion _ R
kﬂ“d‘ﬁj P!*‘Ch of nva:z—:») | ._ i
! :tfl :‘ . ' {_P_,v i
%) b
; Ry b S
O o
| ] i
E h ] -{ ! !J 3.4 TD‘F’ ‘J!w
s view (When chain rivehing is
provided )

r_:(i:f’“—*- #“P*-—vkﬁ (unj .1 nvel in P’h'}’ ien\s%:")_) L

Top view

CWhen $iv ggered Fivenng is povided)
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L]

@ Frem <5hen\qirh of moleials -

Licol shear stress ol any .le_vél e g 7 7 >
?‘:Siveﬂo by ///lz_t%{ /]

£t
m
F CAy T4
q = ___sj__)ﬂ __J’__H__u__
i-b N A
wipss: F- &.F. ur’n'n\g al the ¢/s : _
area of ¢/s obote level 'mn' goly. ;

A- _ :
3-' distonce behween GG of shoded arec and N-g
1- M-1.0of ¢/s area aboul N-A.

b- width of ¢/s of level ‘mpr' only.

. 2 ! ! . i . R I
@ From me(‘:?le O? (Om?]&ﬂ?wmj Snegs 6}"{@5596 i-e €
i i i 5 i o o ity = o g -
verbical sheor stress is always associated with same amoun
H i H
ol horizonial shear si725s5 a7 any

ievel, o keep the element
in equiﬁé'bﬂ'ufﬂ.

e ——
o

1
"Go hoiizonte} sheor shress af the junchon of Honge
plole and Mange of J- sechon is
1.B.

Horzontol shear force pu pifch lenghh — g% (px B)

W i
¥ 1xB

b

X (2% B)

FAS

i |

—~ i‘"

S 1t hain rivef“‘.":'ﬁ I5 done

e Ak ( 2- because thue ore 2
3 i i _ rivels in pilkch kngth) -

_ \b
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@ If 5Hjsued“ riveh'ng -is -vas‘r)ed, there i1s only one A
rived in a P:ltl’l length. i

50, Pl RN &
X P < Rv 2 and ‘P' .~

. T Y

Q. In o build:’n\cj, o beom requires a sechon modulus of N

S = - y J = -

420 cm”, which of the Following s is most euitoble for
this Purpo:s'eﬁ. ¥ :

CA) ISLB 200 0 0-4] kN/m, 7,,= 500 m®
“B) 1518 250 © 037 kN/m Zxx = 550 em> Cless "3‘3{9}";') g §
3 & :

) 18WB 600 o 14l kN[ 7y, = €060 cm

c3) }\SMB 60C o {-37 ;‘M[m ZXX = 3060 cmb

Note :
The mO@} Suitoble SEC‘HC‘E’T 5. the cne :I’U:_.};C*!’? }'\&5 &

N mMum we.:\g’h?' and L‘S}iﬁhﬂj more 7 Hhan req'ul'.fec_‘.

Q- hich of the following will take more load 2
(,,(ij:)r\ea_ssfor“l Fou;-

R BT
,_

N ‘ : A a\T}r

" O | s
_ ®

mrronﬂuﬁmf A will lnke mere load than (B) becouse +he

buckiing possibilify is less in (&), s il con toke more ioad

Q  Two equol Gﬁj\e-S form compowd column c.c. o5 5}10an n

Fig.

o !— |

l | ( SR |

i o B i oot Tl { ; _,____,’!
® @ @ @
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LA

Amongs! these, those which hove some axial . compression

lood Cﬂvlij—l'r\ﬂ mPcciB includ e. _
@ 1 ondz ; 1 ond 3
(& o opd 5 B &ond 4

|
: I ; : L
e B . l ! ) 29___;:1} —eals £
_!_

L s A T T Ko [ ko
St : G Ll e 0
X r— ey b4 ; : cal X
e e , LN
I g ’ S i
et lle 1
= l : Y
(44 =20 ™y (s ay ) Bor = T Elux
L?

Ixx 15 minimam

Cno tronfer Tor'nu,a)
?C!'-: ‘rT E Jm
Ll
A8

& . K

a0 i
<CA¥

o]
| _S';iﬁ. PN Joh

Ve —— e
M} 20

e
70

; download all btech stuff from StudentSuvidha.com


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

Q.

A-.simpb‘ GUPPor}cd beam of Spon 65 w fo suppord uD.L. of
40 kN[m Jinclusive of its self W“QH‘ Df\sf\cjn e ' Find bJ
malc!'ng use OF jsrg 300 T 1s8MB 400 mhl‘d\ e CWDI"QHQ_
1f I’eCLUfrec} flenje _PIO*CS maj be usfd, The bem i
assumed to  be loh:,rallj s_uPPoriecJ. Take Sbe = 6= 165
Tra =04 N = 100 mpy -
Given -
jsme 300 | = EaE .-Jsr’lﬁ %400
" Jxx = '33'3 ><‘|OC " Jx¥ =900 >_<10‘i o
5 | 3 e 4 3
Ixxt = 59-9 X10 mm Ixx = j02X10 mm
Bf = }40 rom . 5-} = {40 mm
1w = 77 o 1w = 89 mm
if’ =}6 mm.
C3F tp.ic SR given asswe it
1 us afﬂ)f_.‘:jf)’ lﬁz‘aaiu %oh'}@)
Aho\jsfa ’,
¢ Finding mox. & F, max. B.-M., in the beam )
140 kN[
A 5
\iafﬂ}_’\_"_i:!"% &-75m I wi
3 . =
MUX 5.%; = -—__._.,.mzl S 40X6-F> w TR LN
2
2.8 : A
Moex. B-M. = Wi~ 40X &F8 . Losie b
= 2
Note:

1f struclure and loedina opre é:}mmehicr_gfl then  the

i

]
24 ang maox.

Suppeotis shore lood egquail

&)
e 4
o
[ 8
(o
<
M
O
"
n
Q.

al cenire.
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:Desisn : :
C:.ll tneans F‘ths 6‘2:8 Or badm' Cher‘km\g {t;r ana;\j

crtesia - be,hdmg Sheonn\g dcﬁﬁchOn_)

ci) Size of beam :

Zrulcl RS Je

Sbe

L BITE 0T N
165 Nfmom?

: i CSénce beam is lah&ra“j \SuPPo;}cJ

Sbc =0-66 K =165 mpy)
= 13806 X160 mm>

Select 15m1 - ! W
elec SI'iB 400 (7 = 102 X|0 }nms} and Prov:de cover P,Clllef

" :
Area of cover PIQ}ES on each side

AP o Zreqd — Lbeam
d
& 4
_ (13806 > 102 > xip
400
&= 9015 mm? _ d- depth of beam
: {d =400 mm )
Increcse vl 1o ol r F o i
Ap BAYSC/L to ke care of rivelr holes in Adensic

JoNe.

Ap.req/u_ired on eoch gide = 1-5 X 3045

I352-5 mm>

f

i .-“. | § { 5
Provide each coves plole of size 200X g mm

(Ot 160 X0 mm OF 260330 mm
Not e A sl
If weldy ] ; ‘A :
‘ welding is done , then Ap is not required to be
dncrecsed by s0 /. |
So Ptohde Ap = 40X &Emm = {120 avm>

[ ci 450 ¥l mm}
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4

/5 Qr beam

s

(i) Check for primory criteria: :
© S~ coleololed oending com pressive sohress
TR
> 4 Kb = IESMPa
JXJ&
M = 227-8 XiC~ Nmm

‘ — o =
i - AR~ a(_".o H QOGX i 2 f
X = A Y+ i' + (200X¥) X (2004+4) | x7
; z Bl
Ixx for ! ,‘ (‘
e 4 &
352 = 338-17 Xi0 mom
&
Sbe.cal = 227-8x10
E X 7208
33817 X 10°
= J403 MNlmmd P o NS mm
Hence éafe
@ © ObL, cal ~ Co‘m)c*;ad Diﬂdnr\\g }'Qn-\f;ife é‘ETE;jj

L

= U . i g - . 1
(it is found from e-:w:hbr:u_m condition )

L =7}

Sel,cal X Aﬁ = 6LL(¢J X Anct
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Stbocol = Sboeal x 79
A & & . g ' o VA _
J STOS:: : area OF_COm‘DL_S\SIOﬁ F’“”S_P. G'One
= (200X &) + (Cl40%x 16)
A
Flange _Pia%e F’cm\ge ol 1-sechon
= 3840 mm?
v o el = nel orea of tension in-ian\ge alone.

= Aj— G%’éﬂ of rvet holes.

Note :
To get more  Aned . slivogs’ csay sto i vehs
3 2 \'j S>UME mS jjefec} Fivenng
" o z 3 5 g
50 that. only i rvel hole /5 deducled #rom As.
Asswum ¢ =30 mm. 2 AN
Anel = 3240 O 27-6(8+16)
g, Fe of 1 gacbion
+hickness of
?fohf
Ai"‘i’i = 3324 mml
SNV - j40-.11 x 3840
: E324
= 161-8F8 N!miﬂl e Sut =JjCh Nj{m;nl_
Hence, smPe‘
Note :

? F 4 + o - & .
If ol oll, choin rwehn\g 'S Provfdcd

o ‘ i
Anei &= A\ja area gl ri\re‘:‘ ho?es

= 3840 - 2x [215x (£3%16)]

= 280 mm?*

Obl.c=! = 1401 X‘ 3£240
2288
= 1916 N[/mmpl i g ke

" 2. o . i Unsa;e | bg
ALt GO RITISE 2 biBRASIER frbfirhimentSuvidha.com ;
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© Chedk for shear - -
Tra,cad - colcvlaled sheor stress in web _
: :DX tvU 1 ’ ‘ ; ::i_.'
2ef1as K
(400481-8‘) X &9 &
D- overoll depth
=BG -4 N{mml Lo C i v 40O MPa) ————
~ Hence, safe.
@ Chadk for deHlechon:
(shffness ontesia)
CHmox Jaxl = colculated -max deHechon.
e ;
584 EJ
CYmex Jeal = 5X 4R \NYmm x (6760)
384 * 2 X305 X 33817 X10° mm4
S0 35-98 mm < {jmay: e 5'@;’; ) i
325 %

< 6750
225

&= T 7 6___m,-n

) Design of econnechon :
= {:andin\g Pi}c}n‘r' of riveis )

Sfr‘-{je.\?h’ﬂngfd m‘veﬁn\g is5 iorcw"ded.
' ca

il e [ p < Ry 4%///727?? 7 A/////T

J m i \“"‘u ..r-"/ F‘I‘_,_.
3 / 3=1200 +I;\”’4 :
F-S-Fin fs = i135X10 N 5.

N e
i H %

A - areo of ol gbove level mn M—J{—ﬁ_\
= 200X 8 =600 mm?* 2 ! A

o
—
—-..]

S
If
r
Q
<
.*..
B
1l
Y
O
5
3
:
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o

Rivels are in 6in\9%e shear,

P\Sl-'_—r—j‘)(dzxgﬁ

£
& g

i = 363 kN.

e Py = dxtx F. -

_ L » _
8 1s = (215X 83X 300 e b i
Gnd 16 ma_
= 51-6 kN
‘ Rv = Ps = 36-3% N
I35 X10 X (200X&D X (20%)
: xp € (%3 x10°)
v S - 33817 x 1o° -

Ly

P d i T D

Rul. max. P;‘&h of rivels in lempression  zoneé

= % £ 0 $

= 3200 mm

12t = _i2X°& =496 mm

U
™
iy
(n

)
S
"l
3

Provide .i:a'ﬁh of rivels Cp) = 36 win in comp:

R < P,‘!ch of rivds in lension zone

i6t 6% % 125’"‘”"} whithenes 5 less

B = 200mm

% Provide, P””Ch of rivels (P =i28 »mm in tension zone

' Note: _ ; g 7S mm

I diskince behuesn rivel lines is ARG

A ' N e
C9) > 75 mm, above values con be s o

increased by s0f
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