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Types of vivebed & bolled Joinks -
lates Lo be connected overlapping oach other.

o o
Lg,.af- Gouge dust-

> F

0-- O ~6{,\u3€_ﬁﬂ€ ;
le-p—t |0
pitch dictance

chaip Riveting
at theiy foces & cohpec
or both sides -

Lien 18

vivetting.
of shank 18 rcalled G nomina diameker.
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t}fé,tgﬁ: &’f‘w"éhk p‘dﬁg dist- of a vivet ov belt in the divect” ol foxe
it beavs is Vess Lthan 2xelleclive dio. of vivel oy boll , the per-
bearing Stresses of that vivet ¢v bolt on the connected pay b
shall “be veduted by folowing vakic- ERT
= actue) edge dist -
2x efl. cia. ob vivel o bolg

¢ failuve of Riveted Teint :- -
© Tearing ot plabez bet” vivek hole i The stiengibr ol plade i

TEdUC@(] by yivek hal@s & the

| L 0 plakes may teay ot along ihe

—— l é ) Line ¢} yivet holes-
DB 7 This fype ot failuwe 18 fod

Lo ! J - Tension member only

@ sheasing of Riveks:- The vivel may bail by sheaving if the
shearing shess exceeds Yheiv shearing
shengih . Tn lap joints & Single cover

——>  butt foints vivets awe ¢ eoved

ok one plafe only. _
In double cover bu.i joint, yivebs ave
sheaved ot two planes.
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et o e 10 determined by type ol failuve
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iheve s bak = Mlowable tensile sheng Shess in axi
| lcoded tensile membey. e
8p = allowable beaiing Shess in membey
gpf = Allowable bearing shess (n pvels -
Cyb = Alowable sheay shiess in vivek |
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d = ofl- dia. ol vivet
t = thk. ot thinngy plate

lota) thk. ot cover platg47;wh!che\f@1 is smaler

g
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; = thk- o} main plade 6
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L = thk ot plate.
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ftrio: A member el ol bucs tonsist ol Le angle fion 30x50x6 mm place d
~ back bo back on beth sides of an 8 mm bk uset. plake- 1t coyyes
a diyect load of 71 kn. Determine the power dyivep Pield yivels reqd.

for the jeint. .
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CvF: .
5Pfsggor:fpfc’1a } Fov power dviven viveks.

: ® Dia. of yivet = (T = = 1468 mm 216 mm . F -

@ - (woss dia. of wvel = [+16 = 7.5 mm |

@ shenglb of vivet i beaving emm gusset

= épF xdxt

= 276 % 17-513
@ sh shenghh of vivet in double sheay . =278 KN

Qxéﬁ d cvf
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“ Riveb value = Min. o beanng oy sb@mn rg.
= 27-9 kn.

No. of rivets yeqd

]

Rivek value
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Pro-2] fig shows q jeint in the lowier dhard ol veeh Luss. Design fhe
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Sol":-  Assume  12mm thk. gueset plate.

Dia. of vivet = 610 = 18:97 = 20mm
. (woss did= 20415 = 215 mm .

@ Membey OB:-
Tensile load= 56 EN.

© Beaving shength = éaf xdbxb

250% 258 ;
25l G2 kN !

@ strength of viver in Single sheay= Tvi ;\:{’_d

M
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%
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= 2004 kN
5 Ryvet value= 25.¢ kN

“No ot vivels yeqd = 56 | S
2684 n-a-Nes.

=103 2 2Nos-
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4 @ Bearing shength = bpf xdxt
= 250% 2 5¥ 10

- 5375 kN

7 '® As double angle is provided ,
;e 5 double sheaving shength = ?-hlq\'xdtx vt

- 2%%{21-027(8()
. 5308 kN

@ . Rivek value = 5275 Kt

Ne. ob Rivels yeqd = (236-13F)
5375

=18
s aNos -

@ Member 0
® Beaxing Shengin < bpf rdrt
= 5% 29X 10
' = 53775 kN-
& cheaving shength = tvfa%-d’?
= qox T (2\'532’
- 29-ct KN

il
B . Rivek vglue = 28-04 N
e 396 H A Nas -

. po. ol wivels eqd = o

45 M w65 MM
v hsmm .

| . Adopt pitch = ap =WA5= 6
%‘ ' edge dist = A AR gy, MO

1551598 T
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Jouble viveted double COVEY ..
dja. Vives, design b PiLCh’
4 the elhciendy ot the joint:

joined by
20 i
5 Mig - Also fin

¢ 2 \hick o
chown 1N big sing

1 Pyo: © TUC plate
bukl jofnL 08
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So?f:;f Seninali cum = 20 MM
bse i = 2i-5mm

hOP (pds) vivels bpf = 300MPq
L\w

foy powoerx driven s
7vf =160 MPa

® strength of vivel (n beaving = bpf xbxd
= 2,00%21°5 (2

=770 kN

©) ShengHv of yivet in dOU.H@ shogr = 2% ovf ‘K_T?-rT»dL~ ~
g u!ooxlg(z\-fs)’"

= 726 kN.
S Rivet value =726 kN - "
foy mox. efficeny ok joint per prich length =
shength of plate P pikch = 2% Rivel valug
bt (p-d) b= PPTRENCS T
. 150 ( p- 25INI2 - 2 x72:68103 ‘
L pele2-16mm
Say 160 mm .
Mi0- peymissible pitch = 25d = 25%215
= 52.7mm < 160 MM a_‘-

. Adopt p=loomm .

joint = |50 x (100 -24.5)%12
e D

o eftidency of
[sox loox)2

=785 /-

4 Welded Joint ;.

x Advantages of welded Jornks -
@ As no holes cre 1d shuckuyal members aYe move efketine in caning load.
@ Oveyoll wl. ol shuchia) steel veqd. 1 veduced - )
lobour. & makl is vead.

%) gconomical b 1ese
vivek joint -

@ Looks better than

@ Faster pm(%&-
ven-

@ Any shape @O be g
end to end copnect” is possible
@ less working Space if yeqd -
@ Compleke vigid joint can be provided 5 whib con cavny BH.

© No noise 8 produced . .
\

5 Disadvankaged -
® Reqd. ailled lebour 4 elochricily -
duced due to unever heaking & cooling .

@ tnberna shesses X wagplng A pro

G Byittle

@ Vetects ik
aye diffieold o detect -

o inlana @iy pockels, sag (ndusion % incomplete penebiation




7 pesap of ek wetd™
@ size of Bilet, weid -
angled tafongle in ¢/s of Fillet weld i
win. size of Fillek wold atcording o 187800°

......... IR e

he length ot the sides of the largest vight
denoked as size ot Billet weld. -

490rﬁf_‘z___%%%m_@_,,;fﬁ_.,,_ ,

D & S i 5
5 ~ 22mm > 500 2 om Hisk un o

| Neminal hk - L-5mm — Squove edge of aplake -

a thk —> Toe ot an an%le
or vounded edge -
[ L0 fom Yight angle covner Lo

@ Throat of Fillet weld - 118 the length ©

the hypotenuse:
£ fective thk. of Hyvoat = KX pillel weld. site

i @ L
i et fosion fO€S 60-90° sietos® | tot-toe°] 10712 [iGo120"
v Nk - min engle=¢0 b0 : -
bl ' Mox angle =120-
s from Suyvey Note:- fov well nditioned tsiongle angle should net be less Fhan
| 6 o move 1ha e This punciple i tollowed  heT by ehteckive
,,conned:\'viiwé,
.‘ n mogk Cases. Hglx&i an%g»@]ﬁ; "3,__L*,’&?f’_‘l'w .
\‘-Th\(ooi Hk = J@ﬁi\l&h gi2€ = o707 x Hilek Size
Ffitlet _m@:td'-

T o taie lengh 0 |
g fhockive length = overall \eng_f
@ _t o petunl’ fillet woetd feyminaling ok end ov side ot @ membe¥
e vetundd avound Yhe coynes .
ackicoble for @ distan(®

nek  legs thad fw the weld st

5 2xwdd s
ad Tranemiting wel

@_c,ve-\\ag .. Tre overlap ino lap joint
L pe less thod 5 prmes thk-

@ side filleb s 1o @ Lap joint made by @
side o \ongi%u&iﬂd Kok weld, the length
of cach fillet wold Should vot e less than
ot diist- bet!” fhem - L
B dyst = 1% Thk. o Thinne? plate ‘(—'DIHSQ

A .
o




O Intem ben
%—E&HM*"r’]‘np{l-w-"-id“ Intermittent  Fllet weld may be used

S DR

when the lengfh of smallest size fillel weld veqd. to brancmil shross

(s less than the conbinuous length of {oint

Any section of an inteimittent Mt weld showld have eft - length

ax Weld size oy Gomm, whichevey (s greater.
ndy of eff. lﬁnﬁ{}l’i} ot termittet Fllok weld :-
$ 190 = compresion memkey

S 1gL= Tensicn member.

o006 mi - ONY (AsC.
wheye += Thickness ol thinner port Joinked .

not less Han
¥ cleov spacing bet? e

¥. Povmissible shesses in filled weld = (0% Mpa -
v_shoay shength of Hilet weld =[P =Pq LE]
1dheve P= shength o joink
Pq = Permissible shusses
£ = eth length.
t = thyoad thk.=k:s.
$ = weld size
for mosh Conomon case, welded sur

{ p= 0.7x Pq. x [xs ]
. eld
y- shesses D aheny & Lension ave vedueed !93 R0 /. forafillet weld

foce meeking at 60-96° L =o0-7s.

Pe
poy - shesses 0

bio+ §]
joint as shown - Sie of weld = 6mm

[ sommn <
f 4% {
!

R T
- f\b

\ l, ') W]

\“ rEm- - \
I//x‘.';'//’/’«':- e X

&

*1

so\'-  eff. length of weld = 75+ 6075 =210 mM .
- gote load= P = Pq x L% 0-7%S
= 108X 2I0*07X6
= 95.26 kN
fw.2]  Design 4@ sustable filel weld to connet a Lie bat éoxg m
to 12 mm  thk. qusseb plate- The pev- shiesses in the tie bay
§ Bllel weld o€ 1soriba & o8 MP& V€Sp .
The joint designed for full shvength of tie bar .
~ghsength of He bay = 150%60% 8 = 72 kN .
weld = §-16765MM

So17:-

Mow- size ot
. Using  6mMM Pillet  weld ,

off. length of Fillel weld veyd-= 07xSXPq  0-7X6X[0%
"-?‘[O\Ji‘dg L=]omm .

%
F = .__7_2_&9_——« = |5%-7mm .

ve inceased by 25+ if wind oy earthquake load ave considered.

€ind the sale kad fhat can be Lionsmilled by the Fillet welded]

P
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J\temuﬂvw W i
o bo ‘Aes : =
weld could proviged oP oty sides only for 166 = B0 MM - (B.E Civit

LCCH I pic COMNE oS

ents 0 addstion o divect fovtes. n such cases the diveck

it joint conies mom
ok joml Thevefore

force do hot  pass thyough ¢-6-
comy additional for(es ( Lension or shem) due to bending

faskeners ave designed  bo

omend, acking in the plane of Joink:-

Riveted Joints subjected 1o

colamn (T section)

A, Tarockel Connection

[ yivek. as showD in fg .

@ Divect Ioad P
@ Momend p.e =M

‘ to oxiad load N ~
o fore }tﬁm ] eodh Yiver = NG S N(; ot rivek Ldé) U')

o moment M 00 any Yivek, = Fm Y-

| wheve Y= dust-of YNQJL Gom c G o vivek gyouy
i 3 Q‘Ol"’ér—j‘_’ e _,}L

; consider Q g¥oup 0
| The viveks ave o vesrst -

& fovce due {

BRI O
where ¥= Qons\cﬂf\t

,,,,,,,,




E DA O TR ) ' ) ;
Momenk, Fo of force FM @ C-6 of vivel gyoup = Fmxy = K.v2 . \
“EM@ 6= zk Y= K =x? 1

“Resisting mml= B2 Fm- 22
Y
- equaking this moment to external moment

t M= FmZv®
Y

The divection of Fm is assemed 1 fo the Line joining vivet 4 ¢ 0ot rivet 41
- Resultant foree ® acking on a tivel is vectorial sum of Ra— L
due ko diveck load & Fm - due © moment-

] i \fFGQ-P em™4 2-Fa.Fm .03 @ f E

where ©=ongle bet” fo & Fm acking on Tivek

ot (V)
LG % [ 1 bthe dine {oining C-G-o =

viveb group & viveb)

A_Rivels  belks in Tension 4 shear:-
aivels are subjected to  tension & dheor both when applied ‘momenkt
case ok vivek f_onnecting the

16 nok In the plane of vivek, a5
bracket to the col® Hange a8 showon in fig .

o D-P/?

shyess di‘oqmmT s hyess diogram

2ot Tonsion)  (No initioel
Croiliel ension) Tension

SGusset
plaie

Bracket angle

aussel. plate

1 )

col™.

W@Eﬂﬂﬁé ] (Mo

ment s nob in the plane of vivet)

bends to volale the connection aboul the N

The enteyna) Fovee
fon (il any) i wivet o bolt .

The lotakion of NA depends on fnitial tens
(\_‘,lm k__{a", __ Tension i 1ivets & bolbs:
Hob dviven vivets have inikial fensich when Fhey cools & compress
the connecting plates tegetney.
1f n= Mo. of vivets in each dine -
m= No-ol ines ot viveks.
p= pitch ob vivels .

- shesses due lo mement ab exheme fibve = py = _6M

A s T
w‘)} n= No. of yivets r\f‘é_"ﬂ_”_ PREBLIRED
T m-P-R

wheve R=Tm




. olfeckive tensile load on extieme faskener = 1m = o
mpnt “

@ Mo tension cond/bion.:~
Applied moment M COWES sepevakion of connecked pledes.

The mornent ™ io yesisted by couple boymed by the tension In
the vivek above NA & comyp- in connecked plake below NA.

» fermissible (0 mf,_bfned,éb_@_zj_I%ngi_\_g.__,s_\:@és:-—

Tubeal  BEf col ,
[t g+
_ calculate chear & oxid tensile shess

dhore Tvlcal 5 Bhfeal
yesp- in the fastener -

eyt brp = Alloweble shear & axjo) tensile strest Yesp -

3

x Design_ol_ccenbal conheckion” g
lying fn the plane of Rivek [‘,Bmcket TypeL |

® Eceenbric \oad
& o Assume suiteble (iver dia X
& find Rivek Value R 2 B R, 7 R

Geaxing = Fpf-d-t

O U applied moment e smalls i
B - direetload 4@

No- ok Ri = =0
ok Rivets veqd Rivek Value

i \ied moment 18 larpe ' ¥
b apph : o> . e B M= Applied moment
No. of ¥ivers voqd = 0 = ft\'P-R = No-ct Lings of Riveks
‘ il p = pitch ot Rivek
R= Ri\.’w VCLluQ

4 @ theek fof shrossed :-

o Tensile shess ok exteme YiveE = bif cal= . 1« ST
pn™ AY

| m

I X : .
\» i sheay shew op each vivek = MM

| ' Ay = Awea ot rivek:

© MM_MEM= Lpracket Type I
@ 1] fostenexs have G fension » MY e ot
n= g_;ﬁ__‘
\ PR

": @ 1 fosteners does nok nave 0
ne ot \jié?if
% mep.R. '
ol Exbveme fiveks usually have MO ooy, sinee Fm = B
; , =YZ
8 ¥ is MOt foy Hhem - P &
Mso, ongle bet” fa k Fry is MInImam for exbreme vivels-
i = (630 = Mot

= Fr=™More-
Resul tant~ SPRHES will be max.

Bal fension,




Broe A bracket bonsmit o lcad of $C kN ab ao ec@nbeicity of Go 0w

1o a col™ H'woua% 16 vivels of 29 ram dio asonged in Lwe verticol
ileh of ihe atvels is g & 1he Joad dves iy

'

. Yows 1ot aport. The i
the - plane ol vivels. Calrulake the o ahyessey T ¥ivels.

@ i I,\ﬁ T ] - %Ck‘\‘ i(ﬁ
| e 1--soo T K ?&\xw:
e 0
o B oo A O\ WY A
1\ Q_BD - .1,3 . i'i \_\ ) / J(h
. ! n
(v} 94 U | — A Ll 5 4t
=220 - 45 : / N
l: . PETRE ¥ L / I N 4

Co Fin' e

_ﬁri L)I !

fo AN

' Qno,; 50,
ol - Loes toad Mes {n plane of Rivek S
~ Byackek I fype connection. o-taf (=5
Creoss dia = 22t)1S = 225 sy
As oxheme vivels have max.sbess s )
2 Y=\ 1683 0%
' ® let Fa= L= BoXIOT - ai R B h .
; ’Q‘Gﬁ n 10 7 = 167:6% : 2
6/5‘\ \o . ® Pfm= My M= Pre . ;
\ . - EY ’ = go% )6 300
LR . = ouxicPw 16763 _ = o4k (06 ) : ,
' 143 ete0=2 153000 - %7,6;\‘““%% +O%50 }
= - Hhgete— 153000 |
= 96.905 %102 N ;
RN B

6@ Reswhnt force = Fre \l Fa4 Fm*y 2Fa-Fm-c0SO

S —
" W‘ugm 262054 08 T2 68

- 2968 x6*
. B . = oy Basmeeay & 62.2% MPa.
P TS clo a0 (GY03S) R (22:9*

e tuon lead 10 The yivels ok oceenbic copmeetion

Pro 2] Deleymine

as shown - .
- 60 kN |
b 75 11}: \ . i‘: ,
Bere el
SRR }
4 ! //
it




At sk e A

Pro-

f
i mEtPc\
®

o locake €G- Tak

e nx%—-f \omwz.mo
v oL A= 20440
%

= g760M

fa Em fo

e moment ob avea & A-R

fom A=A

n'g = 2610 +3320

~= 10 tM-
@- Fa = D\'redc’toad E

@' Fm = MY
'{2.

I this case exheme

Er. Pravin Kolhe %
- _IB.E Givil)

\\'”&/83 ’('

\0,

gt ?

\ '\
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