> e The dishance betlwern huo wnsecubive rvels meagwed -

quiiel to the force dicechon is called Pl‘iLC}“l-Otg Hyvels (P)

N

ai) Gou\ge diskance Cci)
it is distkance behwen  hwo consequhve rHveis u_'}i"\l_c"!“
i5 meosured pupendicular fo the direchion of force
(i) End dishance : i . |
it is-dislence behvesn centre of mvel and edge of the
loia!e cle.mmtm-eaaured Par‘a“el o direchon of face.
S (0 Edge distance :
1t 15 distance betweers centre of rivel and ecige of +he

Y - ’ o7 5 i : s -
‘_,ia‘h. t}tﬁ’tmi , mzasured Puf)mdlfu}gr fo direckion ofF force.

.Bpes of \jo:’n}s :

(1) LoP joinié :

o S L
i [ N\ 1B T
i —+pP
5 g +
_ {fs. vjean)
i K] '
i
P B ﬁ
s 5 8 S
lo b
i i i
o d
s 1
Top vied
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Choroct erishics
a) It is ]{’,9\‘5! efficient Joint. (Becouse the fipes of
ad-lonﬁ of two lorces are nol same. These hoo

forces form o coursle and addibong ) bendinj shresses
are dwe!oppd in nvels) i

a) in ldP joint the rivets are 6Uk\>jcded Lo‘ single sheg;
Oﬂd ‘beari ng. (uoli‘hou{ bearin e
5h855 SR8 P st
connol exist ) 3 B i,

P (Beanng foice exosled by

(shear force exerled ,
s Plalecn the rivet)

.3} bortom rivel on
[ 2 . * N i
Jop 1vef ) Top rivel

{5 \Sn\gle {over Duf“. \;r;{n;' :
i /Cotej Pia%f_’
o0 O T B
i s :
=L i e g

t’ “
Moin P!oft
Chatocierighics - i

{i) ihe lin €5 u"'f‘ a";i“';on f T f'cr ; : nrm e +H
L 4] : 5
3 . _ | i O Ces i5 some bu}l €
ON7i{ hion 15 N i Syi =i i N "7 ';
bt \;i.n im: Jh"\(:ﬂj s 80 L iF S '\55‘1 9' b j‘ mgré

elficient Hhan top ic{n}.

{6) The rvels are =5ubjedac! o éin\gﬁe Shear -apd bccm'-r‘;ﬁ
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(3)> Double cover Eots \]oihf":

5T D S R
e Alibegh g
i § A TR iR i
_ ' §iFN Ll} HiY) EE l 3 :
(o¥er i 'y 13 ' y
Plates RS- S e = Main
- Piatt’
Characteaishic :

_'5’.)1} i5 the most cfficient Jo‘mi. ( Because the lines of
oction of hwo forces is same and (onnecHon s

@mmci‘n‘col w-r-i- oPPii‘ed lopd)

(iyThe rivels qare \5011\)‘}“8(‘}6(:; lo double shear ond beaﬁn\ﬁ'

—{

M

5}’2. (Shearfnj Fnr-ce)

e—— P Bearing fou*é}

P;’

- Qt_fj}‘ieah’hj FOrce‘)
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Fariure of tiveled J‘oin}-;: Nednesolq:j

Ciy Foilure of rvels :

o
g
5
C.o
EN
3
by
2
3
<
h
o
r
%
.q<
s
]
.
Al
L

: 1 . '
S ENan ;
985 from  cirgyln,

z) Failure of P!cﬂe&
t‘f\f T - 51 8™
j : . !

~ 1
£ CTGe N i pec) s i ; ™ -
KS .Gfﬁ’ dov—.::uib\.u if)ara:fcf fo direciion of C‘fpfi‘ﬁdi lcod )
) .

3 Shear foilure of fiafes

®& splithing failure of plaies

,//\\ '

[ E
e
——t \/J plale clem kA

Fl\g =3

rvel Jevel .

( occuys dxe o dm\gonai ten sion in plale  af
o

© Bean'nﬂ fariure pf Plafes
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@ Teanng (tension ) Foilure of F!a?e’&i

— e _-..—..........__.,.J

(racks are developed 17" fo the direchon of applied force)

3

cheor faiiure of qu}eg’. 5P'|'H-{ng feulure and bcaﬁ'hg
foilure are duez hk insuffident end distonce. By providing the
propes end disiance these -Hw(ce tarlures con be prevent ed.
sc, in the design of a rveted joinl (we should conside  the
renaining three fuilures only iie. shearing and  beanng foilus
of rivels ond dearing failure of plates.

in the design o a ﬁveieé_Jo;'n}é WE hove to enswe thali,
shear 5i‘rm3‘5’“}”‘ Gn&-bedﬁﬂg 5Hm3iﬁ of Hvels is more than the

: : i > . : Ll
17 ;f!f’)g &'TT%’\gﬁ'“: or Pfafe f‘:)tC'JU&E Vel ,'"'a;iufe i5 more

dangarous thon  cgmpenent foiluwe. Cplate).

B

Consider gn e;if:jm‘lbie.

- et s g e P LS RS EAL A S 10,
A %5 !
p: ® S - 4
1; | | 3 kN
fo J :
x LT ? P i S T AR GRRT O
s #* 100 .

T - 5741'5 N
Tensile stvess ot O-G) = §, = b = 30 NMmm?

Joxil

1 pe — r -:;}{ 195 N - j = !\; o
Shear sttess at @- & = hh = oalaai N B R
Z { 10°%300)

54

0
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if on dement is éubjaded to pure shear. then one
d:‘acgn.ﬂi is 6ubjedec| o ompressive sitess -::ch sther
diagons! is cubJeded fo 1wnsile shress. These shesses

ore calied d:agonc’ compr&&swe anrd dlqgoﬂaf {tns;nlc
stresses. Spillibng  fajlure of pic%e is due }o c}lﬂ\jOI‘lG}

tension ot the Jewel of rivel. C Fig 1.1)

Strm\(}H’}' cf ﬁveiedjol'ni'.'
""" it is taken as mimmw hoze Shemé“raﬁ_ﬂ% of all
rtivels (£, Beanng éhmd}'h of all nvels g Hoe ’om)l (Pb)>
and -lear"é-ng oi'ren\gH'* of plate (py). N\

i

(oseT. For rire plate
i X f@ ;
B ‘ K g
i i . _
iaizenns BEAE Z?; }9 —— P

[ + ) o, SN 2, :
“Hit= e,
) Shaan'ng 6%&’13“’1 of all _ﬁve*ﬁ,
Ps = ol LR
5 n X ( A x d ) p - FS

where,
n - foioi no-of rvels at the joint €9 here).

‘f_:, - Pe;ma‘sssfo!e shear shess in rivat
s = 100 riPa Cip 14-6-57)

fu

- Cin L5-m.)
V3 x 1125
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™

1]
a

{,- ulHmole shear shess im rivel aglenal.

V- pariial foclor of solfdy =125

N

Nole -
From distothon en e gy l‘hwg or shear shoin t_hel\ij

{-hecij o Prwmf foilure of duchle molerinl the mux

shear shress is _tu i

_ A

Parﬁc’-’éarclj lt_&fb' 'J_125._-..f.5.appll'cd fo this velue o

Se’t Permissibie shear shress. '
d_- ré:-?& diomeler sf ;—iye‘![

or nominal diometes
of ihe bolis. :

Ph= aFdxt) x
the‘ 4 1 i 3 '
A - ol no. of nvels
1 - thickness of thinnzs main Pidie-
fb‘ Pf‘.—"m:gf:ib}@ :{)?ﬂriﬂg 5;—?656
fb= 300 MPa - =42 ?j)
P, § : _ : ;
| ang Cc!_x»} = prOJecfcd areo of Avel oggms{ plote.
i
‘/l Jr_b El 1 d T ;
Ly = £ i
dﬁi%/& ;1 e —boit
e 4 L4 u.;
¥ Gl

Pressure excited i::! Loit
on plotie '
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RS E R TEENR ¥ RS =

Cii) Te_omﬂg 5§‘rm\9*’h of -moain P!ala:
Al cribical Sech'on, -0
Pt = 8~ h,d)t x§
where |
™ - no of bolks el gikicel section O-© (%)

i - th;’cknes's cf thinner main plale.

fe - permissible tensile shress in plol ¢

fL = o0e i,
(bse . For gau\qé !mﬁi'h:

(’} Slle{]! O.‘ImS‘ O ﬂif ] ] s ’
7 Vf! fl f"'.}. i i i

s :m,x(-ﬁ" L
i == QN
. 4 )X is

L) ik - A TIE SR ;
i foral NOOT Nvels (N Sha 's:f.} g
- N

1m3+h.
(i) Beon'ng 5?‘1‘&:}'}53"” of all nveis Cin. ghaded
P&/ D x cdxt) x Po.

Giy Tenale \sﬁm\gﬁh of Plaie in gouge leﬂ\qﬁ"

Pty = (g—cf)-th{

\I only one rHvel dia.is ded ucted
because al crnticol section ®-0,in He
L %

Jouge Img’;‘h there i oty

h CRé nivei.

- thickn Hyy : j
. ess of minnNeg main plale.

= i i= i A :
Fa,: #b,; and-iPL, s éﬁmgHﬁ o joimt.
3
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jn LGN T
fensile 6*@3”’" of Pio{e' al x-X
2 P ‘
= M () — whee yielding goven
\Sﬁengf‘h of plate.
or

P, - tensile strength of plote ol @O

s A 4 08?&!)
...... e C -y

— whuoue rupture or

(rocking. governs .si're.hg‘.

Nole -
.ci) Y;eich‘nﬂ' of pioke tekes

; i '_) P ~ 25 e . | :
when iy 1s considered, gross ared. is faken wohile

L—gémiahng lensile ghrenagth o} plate in L 5.m,
iy Cmckiﬂg ol plate fake place
ulHmale shress point is e
50 nel area is wnsidued when Fy is nken while
Caiculabing tensile strength of plake.

. ¢ , i
|
(ib o " TN . [
Ve - |
o 7 B | P
(? @] @) 2y 0O &, z
A\ ___56.,__ Lol E :
cover plote
W e v (s e U o R
BT SRS f
I_“;_j colatoo L I — Moin plate
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Case T: For entire Pla':e'.
(4 Shear sirength of oii the rvels in joini
7 W ol
PSH_ n)( (ZX_L.;X(J )x Fs
\ doubjﬁ' shear

where
" _7'0}53' no- of rivels al the joinl . g f'rero\;

Gii) Bea.rfng -sﬁehg%h of oii rivei‘;g
Po= nx Cdxt) x £y
where : ,

( sum of copver Piaie fhr'cknes5 15 kakan bC(Cv';J’
Lae

v
p 5 o o la
iu_rce Gt {over P}g};e wolld acr In 5GmMe ij-’ECHOr\

7 ——
o

- Pl tmam 'D;.ﬁif_ P'— b{fﬂf‘lﬂ\(jv FDI‘C::

(=

N
ry
A
-
¢

&

g

sy« I 1 tCovU
4.

FBD of rivet in d ouble cover E::U}}Jg;'n}.

(i) Tearing strengthi of main plate at 0 -@
: -4
. fal ; = 4 P
P!h = {8~ o ) t i{
1
wnere - -6t  pivele Es

My - N0-cF rivels ol cribical sechion @9 (2
! 2 | . El._ o - :
L~ Thickiness of thinnewy main plate
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Ay <

g

g

L5

“coves plate

r‘,_? 3 T 11'! T filler Plate
vk jil rm/ A@VAO%%OV/&OV g
i \J ll 4
' u ;,’_j- t’ 13:;—1 - N ilamn Plate ;
C{hfhng;-) i‘
Note:

ay Sum of cover plates  mein—plate thickness
/by "(50" thol cover F!QE&% wiil rol be broken’
iy Filler PiaLe& are used only to Hli gop betwern the
cover plate and thina moin plate fo ovoid enhy of

unwanted ’fh:‘r‘ga It does noll save any shuchyral

i’,)blf !3{}5 £-

(ose T+ for gonge length

(iy Sheos é?fﬁﬂg% of all rivet ]oirs?}s in gouge i‘enj}h
n;x (RX__’del)x fs

N double .shear.

Pt =
where : g g
n, - fotal no. of riveis in shoded 3‘::!&55

IU'QH" ( 3.in gnm f“i'ﬂ- rot 6)_

ci) Bean’ng-éhan\qﬁx of nvels
Pb( d nix fdx-} _F )

her e, :
i n, - loiwl no.of rvels in govge ‘EDJ'H’) (%)
{ - sum of cg’;«geppia{e thickness
O(
Moin ')]ote thickness
irength of plote
PL, = Cqg-d)-t- fi
1- thickness ol thinesr main plate.
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Rivet value o1 Bolt volu.e Ta)
CHow much Jood q single Hver an iranster)

1t is token o0s leoast value of Pp an P of sin le
rivel. e

Xose T .. 3t sk s ia single shear -
Pb = Ii: - c;!,2 X fﬁ i I
pr : {  whicheyer is less

Py dx t x Fb J GhA T

I

1~ S ol aver plates

i . of min plate
(whicheyor is less) :

whichew e 15 less

k 3 By

()

It
o
X
or
X
-

"

Nole-
3t rvek is \eubgefled fo thple shear

double shear oniv .
\j

s 1
, We ngve o take

Number of rfs.o‘e}“’;;_rexluftgd gt_o Joiﬂi

n- TJorul force at the joini

RW(’.L Voiue
e
Rv

Eff‘\‘cicnrj of o joinf

(i) For. entire klote:

e r‘ \'f?jl "‘;} 2
_ least vglue el P55, Po and P

Sh‘an_&j% sf selid P!ote-

( we hove to ensure gl PL s less value )

1,
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&

_(e-nyd) £ He
 Joay I3 i
8-t 1
B Ll
' o)

iy For \93{3\9(3 lm\q}'h:
IEQQ‘“J{ voelue of Ps, P P

] =

cgrdy- t- i
4-Fr

No{.-:‘.

SE A, Rl it s Ty N :
(hFor o given Jomi boin efficienciece can be 5

ame or

T & IT()

S g g 8,503 |
P A | o o o
f = | ! i 3 ?
G ? {% @ i © o . !*~—~+’1
@ & b5 ol s e ;
L e N\ M * ! : g [
' i ]
B ' paae ¥ f
e TR 1 e = ! i i
ST L;’! fi 7B B'R Y i
i i o
P LR IR S £ SRR f
Ty tut the ;;cim" of ® -0 ond wnsidu F8.D of L H 5 o it
(O
‘———.___q}!k,___Nc {force
i
e N ey 8
L—“‘_'_!!v\'No force
®

a e T i
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from obove F.8-D. we find thal enhire tood P o
faken }?j moin  plate al sechon ® -®. 80 crtical sedinn
for moin Plate 1s ot ®-@©

giy Cut the Join'r ai R-H.S.of &-& ond cohai‘éu F8d. of

lefF porbion.

P — A £
T 4 5; >0 o &////A—ﬂo
4 i £ R e
) pa i
Aoy L

iy
Fom the above £2D. we Hnd thol $#hs entite jood P
= L\\; -, oy = i‘- i & ¥y - -
i5 taken &y cover gis;es at section @-®. 50 critical sechion

. ] :
fsf {Dvzrs Pii:iiﬁb it at 5}'@-

Civs Arf{)ﬂgﬂl“ﬂm;‘ of

Arron\(jcmm} of nvers :
( To get mox-wvalye of Py )

R |
L’LIOO
> s
o D G t.o.p e
: : _
6 ¢ | oo
___H__J_f:l
6 ‘@
- gi

f

I n1=3 for the abgve Hg )

-
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_@ Da‘omc_;nd riveh'ns :

2 g !
] 1 i
: B a4 o ]
i % [t v
¢ P 12 O B
| ‘%’ ; o
W a8 %> | o '
I i i
0 i@ B
«CB-d¥ g

. Note”
2 ) Diomond Hveting is more efficien! Han chain ﬁvch‘ng

deducled hom #he

&)

£ because only one dvel diameter ;

. widih i diomond Aveling

() Tensile \Sii“i"eﬂ\_(’sl'”}‘! of maein }'ﬁﬁ'},&’

Boanh faor B N0k ot 0®
(0> Chagin nvebing ' 6
(_’3“553'2‘,')@5 ('3—3-‘_-]3.{.“' ¥ 3By
 bvs foisare, T
B _ o crock piote fo shea
< hvels
X (b) Piemgond ’r*i"feh'nfj X y C ))
R - (8-dy. t- 4§ cB-2d3-t:f # By

.From the obove kble we find thol in chain rive}-{nj
it is e’mpof)&ib‘&, for {EGﬂ'nﬂ foilure to hopp en o @ @
becouse it requires more lood o foil of O-@ -

in digmond riveﬁﬂg . Toilure con ha!o?m oi@-@' if
dt-f1 ¥ Rv. |

% -7 - H £ £ i
i) ol sedhion foe caver olotea 'ie i
ity C o G I0f rgves :DIO- e ol ) fiiﬂke OV EF

iD

@)

-@_

plaies 5%0!‘-\3. the vanaition of dramond rn'z-ch'rzj as Show:

in 9. is bes} arrah\gmm#
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N S S e e T

(9 Both ver ond moin plales gre shrong for the fU“%m\g

-arran\ggmm'r of nvels s ndoP}ed ( in tensica)

e 6
1 g
ol O f ol O ‘o

i i i | :

Rileoty R .4 O O Wi
| ol O i

; L | b

: i | fies

o ® B

@g&i-ﬁcohms for Pl'fch of nveks :

Q) Mhinimum ?lh‘h of rivels = 2-5 x nomlhai dia- of Hvel or

B3I

I

b -
{ 1~ ghyg ek ‘dia. or pomingi dia. or

17

i
i
|
i

i

dig. of Hyet before c}ﬁv:'n\cj-'

r..._

Giy Thnimum end gnd 24 qc Es}wwp

(To preveni shear, ‘f’}’"H"”j and beas ring fmfurP

Ol ?Iak"s)
Ik gross dia. of rivel ( for moachine cub
element )
=kt gross dill of wivel” 'tFor ! hand cul
edement

Giiv) aximuwm Pﬂfh OF rwel‘S or welds in COMipression zone

-

= 42-F ik .
whichevar 5 less.
= 200 mm
1. - thickness ol $inne: plate.
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e R R e -

P

P

g B 2%
' g ¥ 200 &om
R
i -4 _
i ~ P
i il R
et '

- CTo prevent buckling tlehvewn the  connechons )

(iv) MaxXimuam Fii‘d’i ot rvels o welds in-—lension: zone

4.

i

whichever

200 mm»

is less

thickmess of thinnes p?ai'e'.‘ ol

£ Pty

(i )
> 280 s
) Y
| 1S
: i
1] v 3
| Q ¢
Ly P
= &5

|

: . Sy £ 1 ; %
£ To prevent 6&1*;@}100 of P’area b zha eun foﬂf}ff'ii"!%}

vy 1if the wHvels

A-e.

i : : T a L 3
afe 6?033&”!3{3‘ Cn.m‘ N pong iine} and sf

3}?5 mo . tne _above values con be increosed EH 50 /-
i
do e
: :
é d) I ? 4 }?’5 M
i |
| | _s
i 2
: ' i
H
= 1 S ;
A \ 3 s o ;
lax. pitcnt of rivels in ompression zone = 12t }; e
= 30C mmj 5 less
Pox-pitth of Aivels in fension zene = o4 ¢
= ZCO mm
3
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evi) Tock nivels -
These are +he nivels used o moke Hhe -

shuctural com ponent as single uni}- They do nol cory

(jn~| lood. &
~F . =
Mox-pitkch of huck civels = st 4 4o,

/ »‘ohlfh eveir 15
5 = Z0C mm s um. :-
i . e
‘ _ o5 ey G“uss_let P]a-,e . 5
6 o
o 0 ©O4¢ 1 Avel L
\ o 0 oul \Shuc-rturall rivels _ _ .
c H‘?-j ransfer iaods) a
f —F—-0r&—11— Tock gl €
P }?52 B ?’ (Oﬂi 7 = i
: i J Pwpose jo mgke
¥ 300mm SR T YHem ool :
LD ol ps 63:7\6]6 m”_};__:;_'_
1.3\ o Pia;‘,eé tocked Lode 3o
3 _;1_ bock. along }m\jﬁ'}‘

0
__..-‘r_.__
NG
i e W T o) O, 4 Wi '

(vi} Max. pitch of fock rivels when ongles, T-sechions channel

. l..ra_,‘r- ar_::— 2- = 3_;.,‘4. o
Seciigns T _ji_ecd 0S8 TEnsich mmbvé is 10C0 mm.

S !
2 [, 1]
\ (0]
0
o > 4
: | max- pitch = 1600 mm
0 >
i
: } 1
i 'f"__ ft"ﬂjif 5&crions Connecled
] s
S RTTEEE T Ny bock 5 back by rvels
i -~
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c

(@)

o

o + _

L % oo mm

o :

)

o Two cm\gie sechions
-

il

.. g 5 ke o k) gl

Cii) Mok~ pirch of ongies tack rivels when gngles T-sechons
_ : ~J > 9

5 qQ@re dsed ops COMPIESSIDN membus ;5 600 mm

aix) Gross diometer of rivel or diameter of divel hole 7

= nominNg) dia + 15 mm (if o R M )

= nowminal dig. 4 2 rom CfF P > 2_5 mm )

g
] v
N (W

whije drvin into Piﬁ

(xy Nomiral diametea of rivet s trom Unwine's tormula

P =

———

i )
04 it {Cm')l.l"l‘fﬂl FDrmula')

0y

mhcre, y iy
1- thickness of Hhinnes plate in mm

download all btech stuff from StudentSuvidha.com


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

Q.

Q. Cons‘idv rveled Jont as shown ;n F';ﬂ' e b Pum,'s\ﬂ-b,c'

Pl'hh P 15 .
oy
¢ 5 o X
i o o k
P N - r! _;I'; ] :[gmm ’2 e
b 8 y
773 : J 1""“"" ‘

Gince the plale are undw com pression,

-5

ey

2

~J

f whichever i5 less
= GG o
P = 8 oM

o

Jﬁ 0‘0’:‘3 : ;} i f §
1o} P{Uctﬂ it the Piaies arfreg éub\jec?ed fo éugéj'on‘ Hhe
mox- PHL(}“: S

Hax pilch = 6t = iex g

Q. A 12mm thick Plof,e s conpecled bo tw0 Smm plates on cithes

stdes *Hnrw\qh 16 mm  dia Avels. 65 shown in ng :

1% fs = 90 Nfa. i< 274 pF

iShot is the rivet value
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:{2_! : ﬁ\ [fgm""

1!
g T | S L

sz =K

Gross dia. of boll. ’

c}_ = l6+1-5
= 1S mm

T : A P5 e 2>(Ex C]LX%
.ql
=i Qe -';fx {i?-5:}lx 40

= 43%.2 kN

A Pn
X tX b

o
i
Qu

= 78X X 272

Here — rheprguse  direciion fortes i5 some )
: Y :

e

or
= en ival plote "thickness Cizmm)

- " P =12 mm  (minimum of obgve

-
b
(

Bivel volue = Ps - 45-2 LN P,_+_l,
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Assumpltions in the dESigrl' of Riveled joinks :
q), The_ OPPNEd axtal [ood is sssumed lo be shored &
all the nrels equolly. J

(But when +he Jood is eppiied within $he

PmPo:anan;‘? hmit, ouler rivels take more lood than
valid onij ol

inper nvels.} The aboyve aéf;um;}h‘on s
all the rivels v

collapse Jocds. At llapse load condition
j{eid and share fhe dppl:“t-:d focd eiualj.

o . e *Lm- -~
) The tensile shress. shear shreas and bean'nj shress o
3 >3 Q

Bearinn
~ Sfress |

Giy The effect of bending shress in peglecte d
To ensure that efpect of bending shress is less

the 15 wde spetity ‘grip lengi
bde speciiies  the grip i length. (lg) # 5 himes

dia- of nvel- Cngminaol)
{op : _
g F 5(®) CAs pu 15 K00- 2007 )
j’ g_ﬁb ( As pa 15 £00-1884 )

= ‘ | | T?‘ 7[_/ 1;3 C\(jrip im\g}h)

I

B pp———

==

lotes je hej‘&cfed-

....E{

The frichonal forfz behoen e

+
Y
w g

>4 o f Tk A . . -
o Vigs! impor’raui Censideashion in +he :Jiﬂa‘gh oF Becktoss
. + T s s i
oty s :

L

. Cj—-d)‘ L& Sl o T8
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JOH’ Ocobes 2015%

Thursdoi};'
G b § 3don leib
P r st _/ 11 2
B o o i
i

Nn- no-of Hvels inl shoded SQU3€ §w3+h_ £2)
Cg-dd- 4 A S 8 L)
: s

Cgrdd>: 1+FE "8 2+ Py

Jf above condibon is foligwed, plote will il bul gl

the nvels.
i}‘l i " = I 3 B . g : = .
he above condibion is( gisc used fo Hnd the value

2 7. 3 " -
DI g maximuum -Ef;‘i,‘(-jm;:j ok Hveks

Note
iy -.E;w ~Eb '-Iﬂ‘;a. & £ = i i o
0 ngie rveted Nt means one line of iHyels Cin ihai
line Hiere can be many  rvels)
o
B Doubie aveled joint means fuo dines of rivels ¢ there
wil maony Fvels In epch !i_rw:-)
g ! e o
! ! b ————— e e —— = FOZa R
i L 4B b
‘ I @ o
e A
4 G '
i [ (15 i I O 0
A { oy e
e e ‘ g ¢ i oo
—_— i e ! - EE > ] !
5 ] )
o
Qn\glﬁ Nnvered \h_}:ginf Double nveled ‘;ofn{-
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e

Q. A double tvelled double cover -buHJ'Or'M corneching 16 mm  Hhick .
Plu’res 5 be dESGhecj for max. cfﬁciij- H fi= 150 rpy
fb: 30 f1fe. Fo = 250 MPq. hole dia = 21-5 mm then ithe

Co:rcePondinj Jeuge d#‘@fcnce for the riveks ig

—

For mox. cf?—icfeﬂcj

s 31%@:0 0 b e
-.O'G'I_OO' 5

Double nvebied Joini-
Rivels are in doubl hear, i N |
ple shear. in doubie cpver byH jonr-

= R L O VTN
: Ry
double shear

where * “
L = swn of cover P_}uie% H‘xfckr,egsj _
! Hinsmy”

= Moin p%ate Hhicke ess

)
B
e

sun of cover Pla},f: thickness ;o aiu)giaf greg{u
i s

thon main plate thickness

s

il

C-SXle I X 2% 0
=784 kN

Bt = & = 3535 L8
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T L SasensssE—

Cq-24-5) 56 A180 = 2 X €5:35

'S

N No- ol rivels in shoded
i 30:{93 el

= o 9= 793 mm

ﬂ)esfjn-of rivelied J’ol'rﬂ" 8

Procedure: : ey
- 3 | @ ;Di'ame}fly of rivel CPl) = 6—02}_\}I . mom
i (® Rivel volue (CRv) - Minimum of Ps ond P
& No-of nvels req/ul'red Cry = _F

& ) Rv
(i Arrangemen] of mvels : : ARk b
.A J _of nvels o 3af Mo X Mg efhc,sm{}, fee
© get mox- value of ‘£,

ay Width and thickness o moin Plale. ((Brmain
i i A,

tmﬂl}\)
C!(} if\fld%h 3ﬂd .i'}jl'c‘knesé 0?? cov

94 'D{ot!;ff _(qua;, tcave;)

e
|

A he member hos o tray ] i '
A nos. 1o transmit g Pd”._of 400 kN Design a

' N g e ,
5‘\'\@ butt joinl fo conmed 2- 12 mm  thick plates . Also #ind the
g B f’fﬁf'cmj of the joint. Take fi-150 MPa. Cin plate)

15 =g :
is = {00 ﬁPG Cin rwefs) ; Fb = 300 MPa Cip F;Vc}‘g)

i a buH joini 15 to be de&ignec!, always use double

(over butt joiﬂ}- becewse il i the ool efficient oinl

N

&7 () Design of Hvels:

iﬁ: g 0 | I -

’ & Dia. of rives:
- P =604}

“L.';.-‘

: =56-C4 \J{2
= 20-95 mm
3 S50 ase i = 30 wm

— x ) o j
3 download all btech stuff from StudentSuvidha.com #t
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b B S

(5 IZ:'yéL volue EBi)o

Rivels ore .in double shear in double cover b L
¢ u

joini‘-
fo = 2% M Jtw L ;
17‘
- 3
= 2-%-% X 205" x 400 -C: dag 415
= 726 k. b6 iy
=215 mm)

Po = cdxt> x Fs
= (215X j2) X300
=775 LN = main f)lo_{ﬁ_

o | 4
Ré = Pos 32:6 kg Hhickness (12,

(© No: of rHvels required.
-

I

G) Arangement of fveks -

C To .get 'm S AP ‘
ge ox value of rpi)
e P
; i )(gqu Gﬂd i 5_} main )

To gei ‘max. v & ] ;
g olue of P for main  plates and cove,

lates a ok . !
P varioshion of dlomond H"'ﬁf‘ll?hg‘as shown in
i best a!rar\ij"{’fnm}[. | R

Hﬁ[\@l‘@ 13 i
e e
¢ L AR & B !
: i ; cb i Bmain
> T ] j : e o >
2 & ; T -
ek ; S S 5 Ll
e e BV ]
i S <
ORI O () j
f
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Giiy Width and hi-h-fckness of F[gtes C Bmain . tn";al'r\)
‘ Lmain = 12 mm (gives ) -
Crikicel sechon for main plate is ol @ -@
PLo@® = {Bmain—d) tusn Fi = go0xic®
400 xjo = (Bm;g~;u-s).x;1>< 150
; Bm;n" = 2437 mm
" Provide LEath - of j‘nain Pla‘%e CBrsin) = 25C mm.

Since it i5 a vonabon of diemond rivebing. theue is a

Possib;is'}y of foilure of @-@ aiso .

CP!L-);‘_Fz = (Bmain"ld e ?}mam' Jf' + By

C 250 - 2%245) X i2X 150 + (J2- € %i0>)

= 445-3 kN Y 400 kN

‘Hence, the nvet jo;'n% 6 Laote <l & 6.

s
i

: - i’!"\ ‘C £ Gk :
(v) Wid and thickness 0_' ovy plates ( Barv, t@-«v}

L

Assum e
B main = Beover = 250 mm.

(ibasl sechon for coves plates is af ®-G

( Flas

g _
400%10° = (1250 - 815> X t x |50

il

(Beovee — d)- 1 -, = 400 x10°

i = 1CPeim

i 2
Sum {)f ﬂw:dmcs& ot two (over P!Q;‘Ee& = b= WaTF wn

e P L
Thickness of eoch coves Piot€ :

-
4

s _”'f—; pa

>
= 5 28 2% EHe
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) E?%cfen'r.:j of joint :

’l-” least value of Ps. py, Py
= X 10C
éﬁm\jHr of solyd Pfofse

Shear strength of ali rivels,

(P = nx%xdzx ;-3 2
= é)(_-%_x 2457 joo X2 — double shear
= 4356 kN g

Becm'ng SHU\\QH\ o_f' all rvels
Ol = o cdxtdx f,
= EXTI4

=64k e

s . i
!eﬁrtng 5hargfﬁ of moin pla.i;e
(PL)Y = 8- NGB
LEL(FPN
= WO A1-53 X, i2 %1450
T A3 e
T{a‘n'nj 53“?6:"!3% of cover Fial‘c",

ERT = cB=d>- t. [}

i ér
= (250- 215 Xj2x j55

= Alt3 N

Sf’ftﬂgHﬁ,' of solid P[atl_e,

BL ]Pt SR 250)(}1)(_.!5‘0
= 450 kn
Efficiency of joint , o = 4-1i-3
= 95.4 /
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_ Note:
In a rdvetted joinl joo chiu'ch cannol be achieved

because of nvet plate holes.

Gi) Sketch of joint :
. Minimuwen Fﬂffh and ini mwn 3{1;_;35
= 25.¢
= sk K 20
= 50 i
nimum end and edge diskance = 5 4
= 32-5 35 mm
e 440mm I
501 et i . . e
e AN s
o ’ |
. , 1 s !
b — P i ! & s
s i O i 4 i LRl
75 5 | i ; O 5 2;30 ™
= . _]1__, { ! ; j ’
R = =, . e e
35 B5C 50mm50 —:1._;
= Moximuwm pi}d’\ = {6 ¢ : cT  200mm 5
= _ % less .
—; t 4.7 i_m 'H"‘\ ; i 5

= 440 mm
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-
L]

Q Design a riveled splice Cjoint) for ¢ He membe of a sfcel

bndge, 200 mm  wide and 90 mm Hick 1 CaITying on axigl
tensile force of s00 kN . vse '

12 mm  coves plales and
: ! i e
dia- nvelts . Take ft = Iso I Pa J b

) fs= too MPa . fu - 30O 1P,
Give neat skelch of srrangement of riyels. a.

Use double cover buH \;g{)i.ni’ as-ir‘..i_s most el ficent -ugc.

() Design of Avels .

(@ Dia. of nvels .

(b =22 @&
d D +15 mm
(b Rivel value CR)

Ps :zxﬁ_gxd"x 5

i !
Caoupbie Snear )

Py = dictx Fb

L '=6umn of cover ?laie thick ness 4
main PIGLE thickness

=20 wmyn

Pb = (23-5 X20% 300)

Ry = Pg’ = 85“} i3 «N

© Numba of hvels -

g
h = =

P 86-F4

=5 -7(

_ <2 6 5“6*5
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o) Arrﬁﬂguﬁm} ot nvels -
T e plates and moin plates 5Hon3

the varighon of diamond riVEHhB i5 me‘dea a5 shown

n ﬁg.
v © ®)
1 B3 A =
I © » S | o o
e i l | é) ]! Brei{=200 m
- R L
i d Gt i & o)
43 L RNEE o |
6 @. L >

G Width gng thickness of main Piole ' bnins )0 By 20
crticol secrion for moin plate is ol @ -@
{34 \ " 3 . a sy o
Lodip=id = (B'Q) P pd e telnage B
37w 3 L7 30 L2PO -~ 23-5dX20x% {50
=#295 LN r S0 XN sale.
Since it is vomoho G i bt
O L o ngn Dr_aiﬂr‘ﬂﬁr\d nVE}‘lh\g
sechon (@ (@
R By
CPE )

i'}'mc}j fail ai

Co-2d% T B a8

0.

'(200— ZXFAE5IK 20X 150 + 8¢ 75 %

= 545-F5 &N  » 500 kN safe.
Note: o
3t choin nveling is provided.
et A |
g o
¢ O O i o O O
EB1E i ]
5;‘ . : o & o
I . :
l® _ s
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[ 3N

: Q’&)H = (B-2d) {- It
= (200-2X923-3) X 20 XI50
=1458:0g kN < s00
Ji mfﬂnf} wWe hﬂve ][D

only, o mo&e Hhe Plafe safe.

s00 xjo3

(?5)33 = CB"O’) if{ =
o
S800X}107 = { B 23-50X12X {50
Beover = 1603 ey oy

170 mm

To accomodate i
_ NIM WM 90
distan¢ P;u‘f"‘l Jge G ik
B’:'ﬁ“u = Bﬂ‘\m‘n = 200 mm
() SReEch of the Jomf :

in. Pi%c%: & ?1ihigau3e dislance = 25- ¢
= Z95 K 27
. i aiota
in-end and ec)ge dishni ce s 158 vl
_15x%x23.5
_ = 3525 o
e .
—— | 52.52.0 me +
40 _-_-______}_-__ —___’_‘_-__——’__"
W e e S T R A G
<o | 2
) ]
[ ‘H;ﬂT :
4 T ;O O
. . ____._!,__,_ q} e o~ i : !
s . a_a &
________’L{:_L___L___H_‘__ R o
- - T i
49  ¢o X8  go 40

m} safe.

'on,ude digmond nvel mm*‘)\gcmenl

t{om JQ. My

Jiven) =

ch’-\cal sec%on Fo: covers Plodc& is al @)- ©

and e_éjc
6 mm
46 mm

|

!

é gfnm'n = 200Mm ay -

|
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a

g SRR brid ge truss diegonel catries an axial pull of s00 kN, 34 s

cornecied to o Sussd F‘G{E of 22mm thick iy a doble cover

Lt J‘oird with 22mm ¢ rivels. And the Hudness of He bar.

as-sumfnj ite  width 05 250 mm | DE‘S{QH the joint and +nd

the Cf‘F;(!‘ij vl =100:F1P, =300 P, .

® e
- o s (f £ A s
mobbty L 10w SRR i
W 0 o Fs) ifé 1P ? (?
0 Fe) :f | P > .
£ o ’E H - i [
PR Guss{ta. N @ @ i@ i }‘IE me.!ﬂ}_)ef
F?-ﬂ e 2 cover
(22 men ) P!O{DCS

i Qﬁéi'gh of Hvels :

® Tio-of rHveis -

Cf_)r_—.;z;’z-mm Cji!ﬁ;q}
.

(§ River volue:(Cgy)

Ps :‘ 174 % d*x L
g zx—giiav‘sz‘:‘{ joo
= 8635 kil
(ESR 5 T

whire

or
Main Piolc thickness
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B e o

%6 . bod. Lo ' - e
critical section  for mein plote is ot @-©

(PL):—; = CBmain“ d)- tmoiﬂ ; ;t = sooxioj
5 i | ; |
Sooxig’ = (290 % 3850 L. e s

L moin = 147 SaliL Provl‘&ﬁ .lé'mm

o = dxtxfy
= 23:5%147x 300
= 40.1.-3 IS
Rivel value. CRy) = 'Ps- = F6-15 7N :
© No-of rivels : . R

A e B L e e

Rv T Tggis - -

i ;#frangamm| cf nvels -

3 Soo kn

Gy Thickness and width of rrain Ploic C Loan £ Buain)

Sirvve & a5 anslian o) dia

: mond s:chon. riveling.
secHon Moy fail ot @ -@ hi

(F"::)z.2 = BTN B B R,
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e e 8 B R m—"_s 5 g

(i Thickness and width of cover Plﬂiet

Assume
Bover = Bawin = 250 mm,

Ci‘iH(OLI SECHOD for cover Plo[e AR @ -@
(P = CBoiva »d Yt T = Boovao®

5{35)(505 = C250d235)x b@g—v-y X 50

t - sum of cover Pta%t ~thicknesses

t = 14-72 rom

" thickness of coch cover Phﬂe s =l Y 788 o %
?' — et ma

A Rl late (t=&mm
' ISR f]?]/,UP;OL (t=&mm)
i < | | T ZZZ77za_,, te =
= MEIRIE % o 1N
CL LT

e
Coves PEO!?{? = Leover =45

o Efficiency of joint:

7 & feost volue of Ps, Po and Py

61‘?&33?“:"1 of soird ploie.

she,an'n\(j 5?{%3% of all Hvels ps = éEx €615

= 5205 Laj

Be:uh'nﬂ 6H€ﬂ\3|*h of all nvels o = ex lia-8

Tensile skrengbh of the plate pp - CBod g

-

= {250-23 5) XEXEo
6423 =N
éﬁen\g% of solid plote. _ 8.1,
= 950X {§XI50

. = €06 kN-
5% .5

= 8665 /-~ | €
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Q. Delermine the number of 20mm ¢ powes driven shop rivels

for the tuss connechion shown in H\g. Toke P -i02-5 Py

fL=226 MPpy.
. _ 50 kN

J5A gOX30X¢§ 26 LN

Gausset :
Pial:e— 12m

NSEREIER we +§;{K i SO R et b

2 I5A= is0X1SX §

300 kN

wil
= R

LN
ZISA IsoXitSX%XE

M In o huses joiﬁi‘ lines of ochor of oll forces mush

meet af one';ao;rﬁ otheswise _J“oinf" wili ngi be in gq'ur'i{bn‘wn
In H—:_e above case 4! forces are at X

apy Sirnce the \‘,ofn*_ IS in cquilibhﬁm unde +he odion £
3 Y 5 <
externgl and interng] orces, we shovld #sif kesp th

A9 § e b . . -
Joint in eq/ulhbﬁw’n with internal forces alos e
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- $

i 'NO', of ivels req'uired at ® and €]
Cb: 20 mm : s . d =215 Mmoo
(Rivels are in .\sir‘)jls-e a‘:s!q.em at ® and ® )

P-S 2 X d‘"x ?5

4 4l

= — x 2i-5° % jo2
il i02-5

jesser of 12 Cgussetd 2 Smm Cangle

Py = zf.sx'gx-g_;g

1

406 L

Rivet volue = g, L P, = 272 kN
No- gt Avels alf O
N Fi - e
Ry 8Fq ok it
g"}s :2 ﬁff:j"f; ?
No-of rivels ab &
F o '
By moadt B0 oy s
Ry 3F-2

) s :
(8 NO-OT rivels requited ot @

Since honzontul member

the nvets are provided for Hhe difPererce of horisonial
foices.

In thig

5 @D T Nupus member

lose { X f
the didfference of horizontal forces ;s
1er0 (300- 300 -

: } =CJ. S we don'l have jo provde  rivel 4
3, bu ent ] b
G o prevent seperabion  of angle fom  qussch
plate, Tack rivets g » | :

C Prt)\fic:}ﬁcl'

s 8
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Proyicle 2 tocks on bbfh. sides of intesrsechon as

shown in Hg.

Note:
I at all, the horizonks! members are discenkinugus
members, nvels are provided for ench mem ber for o o
. - ite
of 3oc kN. -
{ :
3wk” 7 i
Ty ;00000
| : 300 kny
j " agd
N2 184 sox15 % g
Rivelrs are in dou hle shear

¥
oL 3}
O

Ps S5 T

il

% g % Fs

= AN 91:5% %X 1p2:5
q

A28 LN

Py

fl

dxXtse b = 215x2x 23¢0 =6089 Ewn
) sum of a

R

n\:jig thicknesses =€+ 8 = 1€ mm

8um becaquec Y
vse beanng quces are a_ch’rg, n

same direchion sn huo

angles
= Gussel thickness

= 12mm

b By = G @-é-aﬁ _ kN -
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Fccentric riveted connechions -

() When the GG of r~vet gioup does nol lig on line of
ach'on of {cod_, Hhen connechon s called ecten e

connedion .

(i) Plone eccentnic connechign :
i-e - rivel group and Jood lie 1n a same Piane

BrackeH
CA smal! piece of

plale)

dadht -
4—\N"T~Flenge of i-sechipn.

Top vi@.
Note
| P Py P
o J ! i_% =
4 i i RN
LI A pI |« !!
; :
i - ] o ! i
: : R ST
= SRS el LA J___j L
i
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&

t The cfPect of cccentric ivod al e o6 b v
group will be direct iood of P On_d_’twfshﬂ\q Mo M en)

o, 1 = Pe.

- dae to direct lood P direct shear shess i 4 '] it
. = L5 of Dl)e

] ‘. ;_ o .
iNn nveis hile ! ] .
while due b Torsiong| moment | forsipn o)

\shem_ si1ess. is dwe!oped in rivels
@y Due hj the econfric dood  p. brockeH wiil bend . 5
' . S0
bend'ﬂj shresses are dweloPCd in bracket}. This 8.,

Is wnverted o3 fwis '
ohn\g- Moment gt nvet. Cernechon S0

ﬁvef\grou? 15 ‘SUIEJ‘EC}J?d jo fwfsh‘n\g Moment

f LN
g
B V£ ANAE
i ar
| 2, £ )
o | &
o No /
—— —
i .' |
Aa’mlje!‘s:
(i R*=J)5.F- in vvet due to direc] lood p
e
o= — . Ai
Z A;
where :
Aa. - (/5 area gf eoch rivet.

A ‘ _
It /s area is same  for oll ryels

P

r‘ b= )‘{ Ai‘
h- Aj
RBLE s

n
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F,- &-F in the nvet duz to *‘wis}ﬂ'ﬂj moment T.

.
= :' P-c =
Zn*
where,. :
r. - rodial distance of eoch nivel fyor
¢ G. of. rivet group. '
Proof : _ : :
' From Jr'orsion_ formula Cappliceble jocircular gs)
L bayillls ) 58
T r 1
R A
J

Ps - torsiono! shens shess

] - fag!gr moment of inetia.

o 31?_, = Arz i Z A!‘ rl'l
T =P »
subsh hubing
2 e o
: = = ~ 0
Z Aﬁ'rf.?‘

5.F in the rivel

> = be A
= e X A1
Z A 12
% preed P‘e Iy

(1) Resvltant shear foecce in ihe nvet CFa)

. -
- = E) = g ek I
i‘;&. \..j, F‘ -{— r'j._ -+ 2.}“;8 [C.S&
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vy ‘For rivet fo be sofe
R j‘ Qu.

Note: _ .
@ The direction of F is pupndicular to  the line
J'oimnj C-G- oF rivel gouvp and . cenhre of rivel.
undeu onsideration. '

Whalever moment P, produces aboul he

G G- of rivet grovp. B also must produce same

moment about

CG. of nvel group.
(0 ComPonenb of force:

@ 99&0?’5319’ OmMpon enis- angle behvewn e
::‘G'm!vchml:s 15 490",

i

D.oblane ¢ |
Cobhque om ponents - ongle between the

omponenis-is nol go°
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N T P———

: B8
F
F2 180~ (‘D(.*"ﬁ)
. : : A
r
s : Xtp =8
U5f_ﬁj" s rule,
2 g :
Fro = Ff2+Fi —’AF,‘Fz-cos(,go_g).
Fe = J R B+ 25 .Fros0
Gii) AP
' N
gl P .
Y by < 4 i-e. F &« 1y
TN

F? = \/ P+ 8%+ 2 F.F se
If the rivels are of same diamde Hhen A |
i C_ri_irj'cﬁg‘j gessed rivel is the one which b i
< r 15 mox ond O 1s MmN s 28

- (behwewn F &F,)

-

( _ download all btech stuff from StudentSuvidha.com
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Fh‘cl:ij - ==
1™ 0odobe 2013~

e e

- @ The fig shows sleel bracket connection ueing
12-22 men ¢ Hvels. The conpection tronsmits
eccontric lood of 200 LN al a distance of 250 mm From
C-G- of rivel group. Find mox. force in the rivet Ched whelber
r“l've¥6 EE SQFC when e Hhicknhess of F’Q’ﬁ .{Uhn¢c}fqﬂ :_;VCFQ .
5 20 ;mm™ '
_ 200 kN - - .
: :
4:’ 950 mm W%
i ‘_-_____' -} ] .
|
—1-06 : ¢ s
&o Lo '
=B N ) I ::’0
g0. <5 : :
oo to {0 |
go“—" “_'—%--—G—'-___.___________ L
N W ) o ;
%0 |
Nt ! S| IO
£0
bl ey [ o 7
o ladly _J
o _).-' LADY
K
o 5S¢ 3 :
Note :
The most (;&%‘icaiif stressed rHvel s the one for
wl‘Tf‘Cg’“* £ i5 max. ond. 0 5 mir.
Fa-[
: Te
XeT>F,
B 7
[ Fe
OF
g
J
123
: e
F, » F{ BBl .
¢h stuff from StudentSuvidha.com -
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”

-

In the obove Prob]cm the most Ch'HcallJ- shessed
rivels ore B ond L. (Because ;I’Ur these hwo aAvels 2 is max
arid 0 is min-} T}'we'n'vefs A and K are also at mox - distan
but © 1s not min. foi the lrivels (A ondk. Bo e itvels A
and K ore not stressed more.

Fin rivel B dué 1o dl'rgcf oed " P’

-

g P 200xi03
B S5 o = J666 kN
n i2

Gy &.F- in rivet B due P twishing moment CT=Fe)
o F-e
B e HELELE s
Z *
where. * )
%5~ radial distence of 8 Pom cG. of rivel
group. .

_ ! :
= J (€0+80+40) + 50°%

Zg = 30615 mm

é:{:?_’a, = él—:
B = APEy = 5y - \/CEO+4031;5?3’
= {30 mm
)= 2F = dg=2u= Jf 407 50" - :
= €405 mm '
F, = 200X103x 250
T X 20615
4 ¢+ A4E+ 422
= 4345 kN
Gy Resuitan! force, '\;A/,g
Fe= JR*+ Rt 2R F. 005 6 / /?L\,,-’s-
: = s A 1B\
/ -
50
QA

TR
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-

Fe= \/C16-6¥)L+ C40-58)+ 2X1667%40S8X (05 754¢"

(v For rivet B,

Nete :

Ry -

-

+

47-45 kN

Fe # Ry

—_—

Piyeis are 6ubjec}e.d o sinjie shear.

)

To maoke in

P =22 mm gl e

= __%-{.JZXES

= Ty 255 %160
7 Wl
= 4337 kN
Pr = pdxtys By
= {23-5 X Z20)X 360
= 41 KN
By = Pof= 43-37 kN
7 B Rivers

o

=

tvels sofe invease #he

S0 that B o} nvel wiil increase.

Assume

are pasale.

dram etes Ol‘Iz H Vc}

==
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1'%

aR SFOUP of 3-24 mm ¢ fnvels shown in Fr;g. is 6{1&\)}@(“!6& o
v% load of 108 kN acking in a direchon parallel %o AK at a
o

/c],5h;mce of 12 cm from AK. Fnd which nvels are 6ubJec|ecJ

nd min- stresses.
Ao 0¥ & P=103 kN

108 m\

The cffect of inclined “eccentnc lood si &6.of wved group
- : . - : i . »
wifl bz an inclined lood R and rwistN g momenl T as shown

in Tig.

From the diogram we find thol the most vilically

ressed nyet 15 C ancj MOl MW shessed navel 1s E or G

ie,.‘:‘:c,.")d‘:nq on relahive mujnif—vdeé of B and &

e
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(0 "B n oyt © &uE_ .h:‘ disect lood. P
I
&

= AOF - oigsain

) 5-F- in nvel ¢ due o mom_eni T=Pe

i

; b
; Z...;“a. A ] :
e = A = Tg s ¢, 9= f'€2+§2
= 6\’5 cm
g = Pg =2n = 2p = Cem
éE =)
F - 108X 12XEVE

4+ QA ter)

o g £ e i
iy Reswvltant sheor force,

f“"‘\{

Fe)

- §
- i g & s
RELF \j }”gLT F_-LLT Z-ff:j Fz_{OSB

I ' ) .
:J-s-;z +25.45 4 2X12X25-45 X (05 ©%

=+ by o
= -3-7_'45- kN
P ‘0
Regullont - forcein £ -~ = F#E
i b [N} g
?eéu!hxné fofrCe in Gii= i e sk by
=1i2- 25-45

= 1345 LN

o minimuwn forte i5 in fel E - (2 kN
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MBK-\SHESb In nlve’[ G w - B : =

37-45 x:oS

il

J 532
z X (255)

= 1837 Ml

lox- sfress in nvet E = P i P HS5
A . = 24 +i5
b 5

At
=5 KEIBHY | - T e

=23-5 N!mmz

Q. A double cover bulil Jomi 1S Prowded with +he

piti Fo”crl.ofng

Size of 1010{:85 {o be spli'cecf = 370 X 14 wie

/0‘\/\6 Size of coves P-lolﬁ’ﬁ = 896 X P i
< A
’b‘ No. (}? 20 man ¢ rfvels =

e = 122 Mo " =& 1Py ¥, o dup 1P,

ay Delermine Hhe Sl‘ren\g*}h ol

©nmechon.
. - ; .
ai) Aind the ford” in the extreme nvel

# u;rhen ‘H)e on
is Subjec}ed o o 06‘0‘1(

,Du” ol 28’0 LN le"l €= 20 s

aiy Aind ihe limiting volue of 7' if he force in ony rivel i
ot io exceed its Shen\qu Cie. its @, Ya,ue) 4 i

¢ (320X14 ) main

| plate
f

%‘-3—0“?« 286kN

D
26 mm

2 - C320%8) coves Flcu!cs
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. -
4

(1 Slnen\gl‘h of connecHon -,
‘ (Aﬁswnfnj oppl'n'ed lood is axial)

Jt is token as minimem value of Ps.,
main plate and cover plates.

iy Rivel value (Cpy)

The tivels ore in double shegr in double cover
butt joint.
Po = 2x __%—",( d"x ‘;:3
= 2x Ji x 5458 x &0
Ly
= 58082 kN
P = dxix fs.
= 9215 X |4 % 250 t= R+¥ =16mm?,..h‘q
= 75.25 LN B L R
= i | — ; 3
Kivei vyolu# {_!ed} = A 5& 0% LN !‘-e-5lrrm\ji-h O?

j—n 4 5 ~ L
singie rivet

Giy shear 5?ren\9i'h o} oll ryvels ot Joint
4
= 406.5¢€ knt

(if) 86‘35’“’)5 éhﬁﬂ\ﬂi‘h DF all ?1'\!8;‘5 at Jo;fn’r

Pe = Fx¥5.25
= §2t-F e

a0 Tensile g‘rrz.n\gfh of maoin !alake ot O-0
Pr,= ¢8-3d) t-f

(320 —-3x21-5)X i4 %25

download all btech stuff from StudentSuvidha.com
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) Tensile S‘I'Ten\(JH'\ of over f)la",é ot ®-®
b, =CB=-44d)-t H ‘
(320— 4X21-5) X (&§+&)X |25

463 kN

1}

I

5*}12}7\9% Gf_i‘i‘)é connechion s = 406.56 L.

(1) Force in extreme nvel

P=2%80 kN, €= 20 mm
10"1"‘ '1 Pzié’okN
oy
e
A gf
- __ﬁ“— S- -7 -0
6y 75 z .G
-+ *’T‘l 1D ,};/:{;E’:?\
&l i et ¢
:":Ei:t_t"i*:j:__ ra.

Nole - _ ' :

) IF fhe rvel group is symmelrical oboul both x & Yaxe
then CG.dies on point of infersechom of axes.
11 Hhe nvel group is \Sfmmci‘hcaf Gbnui onl\j ohe axi5
H’lm G- lies on thatl axis. Cip Hus case, chi grewp

is S\jmmtr’f‘!(‘a] O.bc.u.} Y-axis. Thus ¢ heés on Ya—agg‘s)

@ To locole ¢-G. Totake oxis of refefcnce O ® a5 showr
in fig.

0v From vongnon's theorem

% i i -
Moment of hl area - Moment summahon of

Cemponents acess

T_ = qu ]
% et a-areo of eccn
zZa ’ rivel .
O + (3a) -
S e . Chom @®-0)
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mox and O i5 minimem )

ol

The mgst cthuin stressed rivel 1s g because ¢ is ..

() &5 F- in rivet G due b direct lood. g .
' o — = 40 kN

(ﬂ} 5-.F* in HV‘E} G. due o momm} (‘T;_P"c_}

F_'Z, 37 P-&

A ey
Py o L

ff?Sk 375> +(a2143*

~Ne
v}
|
Moe
o
il

= N7 ‘m

A =2 = J 755+ c42-86y

="G62E >

L 280 X 2D % ;d‘?

(2% 1F5) + 2X 4938 +42.86% 2 €F685

= AJ0 % 1B 36 kN

Fe = W B AR E e

a) Resultant s.F.

z (75+37-5)
8= 1594°

= 8297 ki

Foice in extrerme piief A
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0

A -

) L:’m{Hnﬂ value

of 'e‘- 50 H'\Gi” Fg.‘-: Ey.

Rq = 58'09 l‘N

{

o I RGN T
N

]T2 o F- €mox

> %2

24

280% ‘
T Emox x (17

43014 -7
= 066 Cmpux

- e ; 3 S
Pl Ep = \/i;o oA OGE €mm) + 2)(40_:(0-6'6 Cmarl 0S54

Find foice in exﬁeme nvet -

i HON P
4 . 300 ==y
e . i
Alo | ob
£
e 240
! 1
€ ? i 104 D
. P i 1
Fﬁf 2
J &0
,e_______ggo____’._;.____,r'*—‘*ﬂ—"/‘f’____'
¢ T RSP, WS o, =A)
n 4
Jﬁ-‘\ — oS P‘.f - 3 H
) k3 X 24 C ol rivels Gre e:qluullj 5}7(?55603_]

when & =0

20 = 2= Boe 2 = \ff;’ﬂl—!»g(jl = 330

F2 =
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roo i e >+ 2F. F.cos®

= b
Lis P,
Q. Find for__tf_e in exhreme fibre - rnvet :
p | :
go0kN ' g P
-+ - % .i' : I TR
O , O 7{
i W
| ki
’.*';é;(?‘i
fiow pel e T Epyp P
= W 4A\J Z
FL = . Pﬁfe—— X i B
7 2%
s PX 300 — P X 300
Ridar=p
> %2
Fira_:- .____fi
-
Note -
Since resultant of twe f‘or[aﬁ'PﬂS5 %rm&qgﬁ C-G. of nvel

-S!QL‘-P :

Q. Find foice

i* 1S eitUQ} iD Q)‘:iauj )O&dtd {{;nn{:(}!‘On

in extreme n‘vet'-
R e RN

T 190
24 /!)r1¢cpum
J toilta

l

}LIBE-—X

I _
i s ke
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......

Ol of Plcme eccentii ¢

W Rivet

F| = O
= e
b= _ X %A
e &t
= 6 X10° X 150
4% clso)’
= go kN

Fe = gdo kN

rveled tonnechionsg -

grouvp and loed are nol in q geme Pio.ne‘

SR FREITERNP O

T o

'Y

<;';.:Lr—-——- Fm— Brodkel (;ma“ piece
b I of angl
P | - angle)
i
L

i. . : !__Jf) ¢ «—— lood &pr{cfxﬁon
J e

To() V12w

erexntnec load P. brocks

will bend and He
Siresses are durefcj:gg’ i hE ik .
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€)) Thf; effect eccentric lood, al o2& of sivel group will

be a direct lood P and bang's'n\g moment M (= picy

=Pc)

(i Doe to direct load P af1 $he Hyels ore subied d b
; cc

5heanh3 and bean‘n\g. Due fo B, Hhe h'ng}— b -

_ | : ; : o= 3 Qopye
N-A. are sqb\jec}ed v tension  bul rivels below g4 4
are useless jn resfsﬁnj mmPrésst‘oﬂ. it

_ ComPr€565?€ Shresses  are resisted lﬂ hws plak
: ‘ akes
[31 fafesw-\g odemsi eech othesr. g, it means th JP-H., ey
L o- € 5
Hdvels above N A. are \Sub\"e.cied o tensipn, ch -
Y €ary

! : ' i :
oeortng. Rivels beiow N-A. g ! )
.3 A- are Sub\’ecled o 6}"8Qrfn &
bgqhﬂﬂ Uni‘i. 3
.t i
(V‘l j = : 1 } i ;
3 The ;i‘_fmh of the orackel s Meas ured fp boHr
£ i omrdloo L . : s £ - - § |
of brockeH wphs Jop 4.t oA NaSN 5 owon .
% 5 :

2DGY £ oo Aye ked
5 Hhe oD Avel., Lioifal will lo

n

€ s contocl, with
%OP Wil o . 5 done of the
€ biocket , Medentive depih js fak H
_ N a5 e

the Fao echon  (C3f w
¢ anje of _1—5-‘_0}10“‘ L_J? :AJ?Jdt'h\q

L

(v} Ir is osswmned Bal NoA 5o 18 :
Neix- higs g dis}ante of’ L\;j? '

‘ Trom

i) Since LR\ Webs above nia are  subjecled b fension
-l ) : % '
and sheanng. the govening atens b prev ent
foillure of rivel |s given og :

Sﬂt @lelated Z-Vu {eolad
‘_;_ : Calrula i:q'

= — 3 14 €18 goo.-:é@;)
. : Lyg

o R :
CI7om complex sivess @ncephy -
i -
=S P& \jh___": *
My o= o= 4 P X .
! 2 (H‘_}) 4 B}
)

el e
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or
2 7
P'I' calculated : PS calodaled
+ < 40
PT . P.S
Cin L-57T
where,
Sai, cwlulaled = calculated axial tensite shress in
Hvel -
Gat = pamissible tensile shress in nvelt
Tva, wlalaled = calculaled S’Wear stress in Avet
Cva = pumissible shear shress in rjyel
Ve mleslodand = sultuladed boctored densiie force
in ﬁ"'fi.?i. |
E’,‘ .~ Py . -
T = tension CQ‘S'”\Q mpacﬂxj of nvel.
Ps colcuict ed legiafed f ‘ -
= coleylaie ) }
CGateulaied toclored. shepe borce.
Psr "= shear Capacity of nyel.
¥ & | 3 3 :
Interacthion Lquonon Setwesn P and P
{i)\‘HQ{k!‘ﬂg 6*’”25'3 method :
Sat cgic;‘ah‘.t} 3 Z“rﬁ Ca‘mlafe‘é
— + - i-4
Sat Llia
gj‘gn{eihhﬁ the areas, we 3&%-
PT.L"a?F'{i;iE& i
ﬁtu & ?&(uifula;‘:’d } !‘4'
: Eets ?’}5

PT( icatadens

aiCadqlef . o : ;

_— j" i 's celadaled 1
£+ & — ) "-‘.e +
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1Ak

: N
\\
T ?\Pure shear :
By adotaded | TIRE '
B i T
_- -“}en&ior\

Ps calcuiated

-

Fs

Fg. Inoadion curve in-LisH.

G) In Limit shate methogd:

Py

1 £

P‘i’ axicu&}caj

P

“ﬁ#

{0
P:’, cai(u]cx;cd

Ps

/ Ps clcalal e d \2+ {/ Pt calcutoled ¥ é 4.0
g : .

K s ~ £

AT N
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@ Fach bolt shown in Hg. is cupable of resxshnj g e 2oL
Xoond {ension of 15 LN The inleadson equebion betwan fwo

/forces i

IJmlwachion equekion is,

PT{::J 4 Ps cal }L -4
Fy- Ps
Powl =~ calcuioted &\ %QF aved o P
B 1
Ps'< 20 LN o-oh el
+ = IS kN

Prat - caldQlated tensile Porce in nvel
D ‘ PX 100 = TX160 = cxiloo
4 T=P
Tre lensile force T is sh aced by h;p 2 rivels

tensile force in eoch fop hvet

P cabei
T Cﬁ!(ulqi(d_

ol o
2 2z
&/ 74
22y oy
5 20
85 5 b S T
B30 RO
MNole ’
3t is OSSum.::cl thel B ( S
e mpreesive shvess 5 resished o &y

Hhe bradket ond #h
‘IL _ & f“E\SufoLnlL CDmP"‘C"ﬁblYE‘ ﬁ;r(c 15 (Ic“{frfﬁ

botlom linhe of Hvet-
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Q. Four bolts share Jood P, asl shown in fﬁ:j_ Th-e shear
S}Te,njjrh of ball is 36 Lt aeed tensile «shen\g}h_

of bolt i
Hh(ﬁ is the volue of - T x IS 4okN.

Y O
Top view
0 o |
:iz)
f 9s .
% |
Ps calcutaled = P os a5 . \PAG £
N 0 Lo AN
,PT coteulal=d S M iy
| @ iNZ
fa (@Y EN Pi =40 kN :
4 =
XNz N Ly

Notc:
Due b X" and Y componen}s of Hhe force P The

ore 6Ubj€f~‘}iﬁ fﬁi-&‘néaﬁ'nj and

! £¥. .
SIS
tensSion. Sp fn;l{’f-si cHon

equation is used to find the yvalue PP
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