L

v,

ITarEnnaneeT
-

Design of welded Join+1

1. Fillet welds

...... -sizeor leg 47

of weld :
e
L /

Fusion fPoces Yo

d) The part of the weld which is cssumed fo be effective

in hanﬁf'un'ng the sHess s i

colied “Throai .

Gy Throal thickness (53

iS5 minimuwmn Jdimansion in Flie}
weld.

{Ei-} }* i5 assaimed 'rha} “f’iif-’} weld alurays
in the form of shear.

E)(amlaie "

| 2

Bending tensile stress is tans{ % | s hoir ar
ﬁ steve 65 ncit2ontal shear

\5'2*7555 (‘F—‘.) and direct iOOCj is ﬁaﬁﬁf@“r(j s 3 = *Jeff‘fcﬂ-’

shear stress ct) in weld
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s | 7  x

: % £s | K - : .!H 5ma”
%f’fz %sz 1 Fon

Base plaic - = 3
r ; empressive ;'OiC.E N Colarpn

i5 transfemved ag Yobcal

Shear in yweid

Jdeal condibon.

- rough surface -

A "“W
[oto X f

»

Acimal condition

: 1-_-“'[ .-‘ 53 i 1 !__; . e 3
vy Filed weldyShould net be used if  the angle behoeen

fusion faces is less than ¢o or 3,-5(1}5 thon j20°

i Al ™ S

() Tnroat thickness of weid () = kxsize of weld
wnere k is the d |
the g b endrn PO dngle |
-{cn\g}‘uﬂfq) i oJ 1 5 RIS

fosiorn faces.
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T_ th "
ti = 5 cos 45
. S :
£3 L 45° = OJ0] 8 wre
£ l Ty v = O'? 5
. Angle belween. fusion fuceg | L
: co=8a . 0-70
3i-1300° c-65
jos - jcg’ c-ce
ﬂ 307 ~J4a4%° 0-55
114 ;JZO‘ 0-50
Q. Two Plale5 whose aqglﬁ of indinetioh is 105" is welded bj
usfﬂj & moy size fillel weld. Thwal tHhickness is
: = g-£€X &
= 48 mm
. () Minimum Gizze of weld -
~G Jt depends on thickness of thickes piake iou'nﬂ
@nneciec}. :
ol :
£ Thickneas of thicker Mnimwmn  size
2 : plate  (mm) of weld (mm
s E
upi© 10 3
JA-20 5
24 =~ 3@ | c
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Note:
Thickness of #hickes P]ate

g IS considered while Fxin
minimum size of weld }o

reduce, residug) tersile

sitesses in welded.

i comparati vely cool

%.ho" reo\gion

while cooling, +he fengile shess will be dwveloped n
weld due o term perature difPersnce  bebiocan weld &
ﬁ")!'CkU F'Ote- ( B?(‘UUSQ ﬁn’cker F}a},f !’1(}5 (Olo’ \SWPDN’—E

bemﬁ iMSU ard away {T?Jm ol :,uai'dj
: . : &

Vi) Maximum size of weld:

@ For a square plaje:

3 € i i % o
oK. stee ~ I NERess \of plalew 5.5 i
} J S iy e e
r—————q@i——ﬁ%—\——i
PSmaf :
_

Nole:

j_F_ we wont o ?mvn‘de uni form gize obousl d onie where
thickress of ipper plate is considered while . ki

4ize ﬁx"“\q N
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Ia - (& Al munded ‘dJP-

= Mox i - ]
{\ tmum slze -OF Wﬂ{:’ = % prd .th}(kngs:, O-F the

element .

&

_ ST A
B Al |~ 2P
, Qi) Effechve Ien\g*‘h of weld :

Effechive len = Aciuol }
dH’l = Actubd gm\g;"n of weld -

~ 2% &lze of weld

gt f@f =
.

|

—

L5
W
g

cu) Effechive os area of weld

Eft ¢/s area IThroal Grea

1

ol Sa p 8
eff Lngrh of wz2ld x threal hickmess

% lood

carr\ji'ng (‘aPOCr’i\f ok we?d'/ sheas \5}‘1‘@13}‘5 of

'P s jDU_r;‘n'gélblf' d?rﬁ?ar

weirs

X elfechive agrea »f

stYess in weid
‘ weld

: p=sbxlagp x by
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where,

fs -+ 410 MP. CIn H5M)
= ———El-__..___ Cin 1511)
J3 x 1125

Fo s ulHmole tensile shess in weld rr\ch)i

) Infermittant Cdiscontinuous welds)
(pitch of welds)

B PR

R + 12t or 260mm

r}';’ igt Of 200 mm

i .
% —%’w@—r@

o W T'_"@_ i@____

@ For welds in_ compr&&sf@n I0Ne max. Pﬁc% or max

; . 3 i iy : J
clear distance belween eflechve lengths of - welds. is

Ll

=42 ¢ 3 e
| { whichever 15 jess.
= FJ06 M _)

L - thickness of #hinne plate.
(B For welds 6 fencion z0he -
maX-P:'}r% = et

{ whicheve is less.
= 200 men
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L]

(xi) Slot weicll'n\g:

%

ovestop g —— R Vi

&
S

P e s st SSEG L SIS SUCTERERS - S

4
e

Gusset Pici‘i?.

|
| |
]

k\_—sovaiaf:’ im\gﬂ-, -

If OVU%P ‘Eﬂ\f]}ﬁ is limited then slot we#din\g

' - ‘ 15 done éﬂ
makmﬁ siohs in .%he (G:f)nech'ng_ plol e

_ as  shown in g
w - widhh of slolt ¢ at
"4’ 25 mm :
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Sahjrdaj =
(X Lm\gl'}udl‘no'k and tonsverse shear : 12" ocbobes 201 3,

Lbngi'}ud inal il
sheor in Filel
weld .
( load ond length

of weld are in

-

soaumz direchon),

"“““\u-_ transverse ﬁ?—wear in Hfiile}

weld
. Cicad -and 562"3_4;3*7 of weid
are iar o ’C«:}“l OH'!v_}

@ As 1851C (5_00 (}\\j: 4211 mmy ff—_fﬂl(‘kht’ﬁﬁ of Hc\n\?e:i!‘gmm)
tw - thickness of web - 6% prny g ; ; |
& F mend) fagWobd o transmil 4 tensile

‘force of 600 kN. IF s mnnec et ™ 10 wm

. - Hhick ssel nl
Design a Allel s e

weld. ovulaF lm\qH\ is limiled o 350 mm. &

wddfnﬁ can be done on three sSides cmlj Use - slo) weldin,
if required. -

.-oe_ld @ y ’ v( 15LC 300
S 5
:L/%‘J_' ]!'Sm‘“

weld ! ' : |
o el @ o i 300 mm Cf__ﬂ_} e
£o0kN
| s
i %’weld@ 5 E

o Q“JCJ‘{GF im\gH‘) = 550 N
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i

Note: =
Design of a weld meons. fixing the size of weld and

tinding length of the weld.

(> Size of the weld (5D :

3 Al weld (9 ( conneching Jo mm gusscl and 11-Smmflonge

Minimum size - Chased on thickness of Haickes
plate - 116 mm  thick)

= 5m -1 F10mm
Floximum size = CThickness ofF Hainer plate) —1.5

= 10 -1-5

= 85 mm

(&) AL weld (), (connec_"}-{ﬂj jowmm gusse] and G:7 mm web.

Minimum size -- jor thicko- plate of 1o mm
= ZImm _ (upfo J0nw —35m
. 13720 m - S
M?\x{mu.m SREN = .9 35

Povicé Nhiform size of weld o Smo of all |weld

locations.-

(i) Length of weld : |
Shear ashen\c]i‘h of weld = aipph'fc’ lood = 5% lefy x ty

€00><105 = Jo€X:dypx €07 XS)

T

L}f. = 158%35 mm

%)

i i3 __L = ¥ *,
Weld leng th thet wn be accomsdoled  in " b
=2 %58 % A50 FZ0b
::JUOOTT’:?\ g@)
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-
-

For the remaining |U)3H-)_ .41 1587 8 1pRO. = 58T S

Prov{'de slot u.?eic}i‘r"\g.
Provide two slofe, symmedtical to cehreline of chonpel
sechon . | :

587-5
i
= 33X 6 = 20-1 s

- 146:8 mm 1 150 mm

ls«:ﬂg‘l‘h of slot = i =

U TN e i T
4 25mm

i)rovide width of 25 ;m.

H
e e =

-]

is fachred tensile load is Joo LN and

@ In e above ;)roblem
in weld melal fsl 410 FMPq. Find the lm\j#’)

ulbimote tensile Svess

of weld reew’ud.
Po= Fs Hiepxchs

PN e
- i G $% g
NEREFES V3 %125 18 Sy

: 3 i
Joaxwe =~ 1843-67 X l‘;;-f ¢ 6T x5/
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Note-

(i) Channoel sechion 15 :ijmmehfcal eboul X-¥ axie sc hne
o} action of load and ond GG of ;pe!d grovp e on
same lWne- So no momenls are dweloped Thuckore &

colled 25 mommt Free cornechion.

@ 1F ongle secion are (ornecled Yo 3\155;} plale we have fo

ensuwre thel moments ore not duvdoped- in weld ed joinls .
The iehj%’ns of welds dre so0 dd\juﬁhcj- thatl it shauld he

o mmoment Free connechion

weid 6}10613 geﬂci-ion s !__I' REIEE ::“\\
} hom hee 4; /1 rmore s0 more
o éh! 'F(C ?\‘j—-——_ SUES 1 a4 = weld @©
1"15 : e _'_f_
e - AP ST e __E ESEE R i, | £V RedBN YRR BT I C6
4 I P e o
hy }
i |
oy i

1

:‘:'j ’r‘i"fldfd cenpechHpn in anqie ser}w‘ong

1f o lood i5 nearer b support ihe reackion al that SUPP O
is maXimun. In this cese lood 1S newer b weld . So. ihe

teaction at weld O is more.

Aralysis :
CTo bnd forces P ond )
NG of wjiiﬁﬂoums 2 2 .
We require 2 a—:q‘ua#ﬂ'or\fp
Ztx=0. S’ e & o
- P Bt 0 SrRutek
pAfs =P o i bl
i | R s
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-

% Ma 16G. =0

e bl L Dive (v
P)' = PI'}-” g
I’)2 “‘—f-—-(!f)
fronh )  ond s
find forces P, ond P,
Desigmit 5 oo i
: Lf-mdm\g !m-\gH}Er-- b and 1,)
B s b 1Y o (.Fin.d li.)
Boabb sl =u o bindON)
i end Blel weld is also used.
ol
"_"—————_
O 2ol
=¥
Anolysis ;-
2 X=0
=t P}" P)" Pa - P
P;"}‘ P]_‘ipa = P '_“—..——(i)
Ps is not wnknown !
% = ‘Fs)( 3’7 p ti
Sn=0. _
—Bxhy+ BbSF P h, o SN
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IS,
Loy

Design:

bom ——> & —“id fnd P, and B

Ch’ndin\g L and L,-,)

P = }‘)575' 4, % Iy — find [, HWhen Lorn p ot

j wi Hh previcu
Li | &1, thes,
volues are jess b

by, -

£

I

f{, s l.;’{ %t —_— f—lﬂcl iz

H means thal, o5 fDn\{j as ol jgpjﬁ{ of weld is

same the ornentalon of weld does nol matter

b

Q. In a shed 2 member orsisting 2315A 110X 116%36 15

connecled Yo o0 16 mm gusset plale’ jo ‘resist o lensile force of

€50 kN. Desigh a moment Free connection. Déstance behween

C-G- of on\g‘e and heel = e = (:‘(1

(o

(5

= 30-mom. Fj =76|I1Ffq Cin we

e ..f'g15ﬁfnoxnoxw Jﬁ L weld @
f:j;sm; i T T e
—H Ao L
by TN ;

|
- i

4 Lo

Since auer}ap !cn\gHw is unlimited (o)

to reduce

menhoned ) avoid

unneces_%aj cat ciabions.

i e ; i ] i i =
The ahuil?d load 650 Lni i5 shared bj Z an\?]es, 56 Hh?

3 H i u
iosd faken by each gr»\g\e is Be 398 Lad
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2X =0
hPI"' P?.: P
P+ F = :
R 4.}
2 MG C-G. =
_?,;\zouq.pingj &
______ P = 30°gxF, I
ST RSO | 2
751
¥ #5 ¢ 4 (Q— (i) & sl
Fi= 2337 LN
Bo=ngpz BN
Desian -, a "
J (size Of' Wi‘j{;} }
_ @ Al weld G
| Fhnimuumn T R
s N> . Clor thicke sial
Moaximwm sgize N PR e Jemm )
x . N, 35 f1p¥raN
@ Al weild & y
Flinim um Gize | — 5 '
FRELR
Maximuwm
Sl AT R S
% | i i
s
= = X110
> X1
P 7-"5 M

{OVi' = i i ‘
i) d f)(? i ri ‘ J w \1 ;

R
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lw\gH‘) of

weld -
P= %5, X Lix te

933-7')('105: F6X Lix (o-F%5)

L= 87-& wm

P2 = Fﬁg_x. L:.7{' it
913 10> = 6% {, X Co- Fx5)

=343 mm

In obgve Pmb?em. af end Flled weld s alss used, then th

c;lasi\gr» of moment free conpechon s dene os follow

Anoljs&a s

2?3:—0

downl oad al |

?! = ig —

[ =R
(s
o
o

. 4
£\

4
|

ﬂ[\

|
6‘ B S
3
3

L T T P —————

Yo o,

G, e MR T
it O B, = 335
Ps 4 v L1y
76X]%$0 X (07 ¥5)

=826 kEn

Il

P+ = (325~ 39:2¢ ) S TIPS,
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L]

¥ Mo (CG =0

—P, X 30-9 + 235-26%x (781-55) + X 79-) =D

| RESRIN
from — - i) and aiy
i = 2181 kN
Design.
Fs: ?535 1L.x tg
219-X10° = 76X A % (0-Fx5)
> J_l = 23 mm (fess E\’j 55 wm  Hhon
B ow e Jostls
?é-éwis{}:’ = 3€ & Ly X5)
jz = 28% mm

Here, the fohal le;_-xSHw ol weld

Ci-e- 878 mm ) shentabion doesnt mott ¢s.

. A plale of 150 mm woi

(iess bj S5 mom

N

343 mm )

i5 same in bokth cuse

dtbh and 20 mwm thick is welded o

anothe qulc [3‘] Ffi-le} uJe‘le as shown jn F{ﬂ_ fhe s17ze of wdd

1€ 12w . Find the avefa\qe sheur shess
for full shmg’rh of Fla}e.? H 950 e,

0]

=

produced jrn weld

size. 5= 12mm

.___‘,,P

-

o
N (50X 20 ma
f,10'{ ¢
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L]

a

CriHcoH secion Jor plate is ol sechon ® -0 It

Pt = (8-d>-t Fr-
= (150— 60D X 20 ¥%I50

= 270 kN S dia. ot bile

Pr = fs % detp - tt | 7 g

270%10° = fs % (150+ FO' T2 +50 4 70-F 24503
oA N 12D

Fs =~ 65.4 P,

it

AVEJOSE shear gtress in weld 65-4 I"1P,.
Note:
¢iy 1§ the hele is mode in the plale within welded zome

Hhen dia s not deducied B Fnd A

O, l® '®
! ' IK\,%F% Most of P s iaken_bj thes
ML&@*“"L&*&""; ''''' welds.
e o R R
. J ;

; @ .
e L p——

R

@ jé“_é*‘ Nzl force at @@ is less.

Jn the abote dragram critical sechion For mgin plate
is oL @-© bul nel ol B-@ or G- because lensile force
in the plale ot G2 o B-6 wiil be very less. Because
most of the tension ja the Pial‘e is faken by the
before the sechon @ -@)

‘i
weld s

Yo
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@y In Limit shate method:

R !
HAarG o
B s :<!> lo o — P
g o o
i

.x -® |
P_ ] ;’_ — i
C {)Xw’( & Ag X% { when \jlelc}lﬂj of pla?e is (‘Dn\schUQd)"

(Plg-i = Aoviad X[@‘ﬁ'fﬂ] (when {, is consi deued ioe.
= 25
S raphbure of plate (onsscle/ed)

>4 o v ii = 4
ine smoller of Hhe abpve hwo-values s kka g5

(-"‘-\ f -f B
(hY I ¥for eariies P J
o8 w= 410 M Py
50 50 4
—_— 1
i
i L

P'j'i - lensiie \ghm\gl-h of p’aie ol @ -@
(Gi ©-0O plate will crock because of An&) -

o 3 o ! ‘_>
Fr. = Aneljx (i S0
: ! 1.25
“ _ = i
= Co-dig bw 00 4]
- s
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o 4¥X 410
— (150-60) X 20 el ]
& ' . i 25
& = 5313 kN

Py - tensile -5%“-’(:3’7\9*‘}1 of P]aie ad 6 -@ _
Colt ®-0 F)ui:e wi i thio} due 1o %)

Py = A fy

I |
250
= 150200 X
(4% 11
3 ~ ¢81 kN
e Sa., hefore ?Ia%e grelds, it cracks st (-0
T | Frenath o plate = P 539.5 LN
Tensile shrength of plate = Py =53

Pi = fs o dogp X ti
53‘:-‘5%105: N (5'504-2%?‘";‘?2) X (¢FR12)

{5 < 1287 N/[mm?

s § . H ¢ . ol B ke 2
S Colesloled avg oshear stress in plate »= 287 NMeom®™.

4 Q. Two Plake& are connected Eg Hitlel weld of sice 10 o and
= (\&(ﬁubjmled o fension. The thickness of coch p!al&"f@ 12 mm
q/?j _ 950 Pa FU b 4__'0 -[-} P Y""' ks }.25 -lse L-&5-11. [ﬂl-hl'mu.rh 1&1\\9‘”\

of eoch weld o honsmil: the force f

]

-

!
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3

i 6ince there are no holes in e p!aie.js'eléin\g will :
qovern Hhe SH?}?SH'\ of P’o};e.
r = A3 X ___F.:ik - i f
= «
L CI00X s Y%  TF0
1]
= 292- T3 kN
R = Fs*ieij"%ir :
Sais i SO
2727300 = -_‘fi‘i__] b dEpr . e
-\IE Xg‘zg
| Fu € =
At = 2056-"F mm F5= Alﬂfirs
JB x125 €
3o, izﬁj%ﬁ or weld 0N each Evcdet £ 305‘? =ioz_§, i
2
i gBontus &
w1 T T 2P
04 R O gx 4i0
— = = 295 Nlom? o 'More  Thes
345 (.95 ; °

.jiclc}in‘q gcvern‘fz.'_
Q. A (-;;c_ular shol Of.d;‘g, ;50—.@?1? 15 welded o n‘\q;‘d P}F"_}c lg an . .
é{}(\(ﬁf;x‘}unc‘ﬂ oll round "Bl et weld "of size 1o mm. it a torque BHQI‘N/M;
/15 apphicd to sholl . Fad max. shear stress denveloped in eld

= size of weld = 10 mn

T =0-7X jo

=F mm
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oA

Note : , ey
(i) Torque is the Fuaxshng moment - Couse

Torgsion 15 the hwist Smum‘éd . Efpect -

Giy Torsion formula.

i e R
J 2 1 g
wohere . P shear shress.
; RS NETE |
J
.
2 Ze

where . Ze ?0106’ modalus  (Caisc coalied  torsicnol

Strengin j-;o:amdcr Y

C weld areo is heated as line

~

-

Il
i ‘ L[

cgieo. H mears tr.E3 | tums ar

-
Gty

ealeded 10 caleslobionsd

[

T= 3 knNsd = {0¥i0 Nmeo

3
28 el j T
V77777777 777 7777 777 77777 7

Tt

A =TI-d1

- 9 a = A‘Zz = j?.z

e e iy
=T-d1 (3‘,) Eff- ¢ls aec of weld nol
_ ndit ' shoft
; & o
- gl e O __i_'.:i‘;_
rf £ = R
: L G N
= Jrdii
2
92
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- 1ox10°
Tdtt 2
i e :
Joxio®
TIX)s0 X7 ; <
4C0-43 Nlwm*

il

R

Q. A circular steel pipe of !5‘0-. Sy RGeS it ' .-H-,;‘Ck £

_ o . 15 s
' welded 1o ci recianguiar P!ate_, ol 12 wires ﬁ?lck LU pittel boeld. _
\“0‘ e plpe s vehical load of o Ly i5 ochng on the
o pipe ol a distance of 400 »m From dhe «Nid. in H\é

ic}h\(j:'}ud,-na} c}llre(‘h‘on an(j 200 pm 'me He Cen*“re op A
) T Flf :

Traﬁ5\/a&\51. j)esp\qn Hhe weld. C Mo o Eirvd aton ik mci&ﬁ)

Fraes il

—_—

L
4;.;_____;4 OOmoy e ¥

B
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y

SW ™

gy “The cffect of eccentric food P at the weld locohon 1o
s dicect force, P, fwfs‘ring morent T, (= Px 200 kNwmd and

o beﬂdiﬂ_{] m{)mU’\i' ™ {PX@OO#th)

(i) Due o dx‘reci f’orcg . vetﬁ'co.l 6!")@(]( 5*}'}‘355 ‘P. i's

dewveloped in the weld. Due |o hoishing rriornend ihen

hor}zgni’ﬁ} shear givess Kyt 15 d.!NE_JoPed in ngd_

Due 1o B.r1., bending lensile shess is dwdopgel. This
bending tensile shress converted b hovizonta! shear

stress €5 . Since these three shtressesare

shear sheas

we con caloddel e Resullen! shew shen .

maxt- shear stress Pym;gsib’r 2

Analysis :
() Y- vertianl sheat shress in

due io lpad.)p°

Avca obf weld
o S i
= 10¥XIC i0X|0
Tdt nxisox1i
£ w-e.fcl- :
P "!'? i 5 i i i g ~ y 1
(i i - O xoninl gneafd S1IE55 in WE?(‘J due %‘D 'h()]‘&}‘ing
moment (T7)
it
Zp
2. — % { s
Lo = h_“__c_i_z" - = { Berause OF ine areo.”
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T= PX 200&kNmk
= JOX1D°X 380

= 300 x10"
Fz_ 32 300;‘:1_{_3'4’1 N-mm

(MX150"x t
22)

i
v

The !oca%ons of §, o-nd' f,

(i) F-:;.,— horn zontal shear shess in weld due o 8mMm. M

= deing tensile shtress in wead.

T o )
A
M= PX400 = '10%10°x460 Nmn
-+ %  Bection Modulus, B\ NTE /'ET'O"'_%>},\_}‘
: P e i
e ek
4
T = Iz2 v Clacddey) e
< - 4
Zp = 2(_1_53.‘\
S r -3 L
Ixx
Zp = . gE
P 2Z Y
P 10X10°X 400
/?TX;Eo"Xt)
N 4
[% = 226:E5 O .

-
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o ARSI

~ {5 i5 zero at 10(04—:‘0;15 & and D. arnd Hom FB-D

J
vy

we Hnd thal shear shess is maximum at A and C-

AT

HMox- shear 5]“‘855 ak A

= f—és \/ r12+ ?2_2--5- ng }- Fﬁ_ i-e. '}O-
: = “ 24-22 Y, (8488 N L regg N\ -
(B22)+ (F=) + (25
._;...jjb mMfPa.

= g —L = 221 mrm™

Size of weid = bj':_ o 2:21 = 3-1.6 IaErea)
o7 o1

Bul minimium size of weld for o thicker plate (i¢. 12mm)

3 5.
50 i»—cwfde size of weld 98 5 wom.

Sundoy
13" ocdob e 201%

Ecczﬂi"ﬁ'couj’ welded connechons @

{LI)jn plane cccentric conmedion :

b

by

' - Ty
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-

L

-

i The cffect of cccen*‘nc load ot the 6. of weld group
will be a direcl load P and twishng momenl (T=p.e)

where e is measured from Cg. of weld group.
(i Due to direcl loed - . direct shear shess ¥ ic d-)le!of)ed
at A. Due o hufstnfj moment  jorsional Shear 5n355

f, ie developed ot A. Since these hoo siresses are.
shear GiTesses, we con find resultant shear éTrCSU .
. i o -

fe = \/F,+? +2F. £, 050

Fe F P = 110 MPa. Cin _Hsm)
or
- tfu .
= —— € 4
N3 xi-25 & e

Whptc e o ] ~ . 3 }

(i3> Torsion Jormula Is opplar:abif: v circular shals O_}Ij 1
this case, weld area is In fHe shoape of ‘[’ but we
assume +hal it is a arcular shape and opply torsion

formulg . I+ is orﬂq an GPPIOManQn

,&noijélbl
(i Direct shear shess in Hhe soedd ob A due o .8 .

P
total grea of weld

P

= -
thwl, +4,D:%

wb ere
1 - theol thickpess.

g
Iy

5§ e»hve C/5 of weid
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(ED‘ Totrsional shear ghress ot A

.f;z i':.'%'?(‘z;\

where, e |
J - polar moment oF inetha.

J =1 + "’Jj ( rom ¥ St axis '}-’bgofm)

ZA - mdzai distance of ‘A" me G G- of wel
3:ouP :

Ciii) E’muihnf shear \Sﬁe&S

fe = J B B2+ 240, - cosp

PE \<_ -'F5

N. A brockel Is onnecdled b column Horge as shown in Fig. Find
tHhe size of Hhe weld if- allowoable shear shress in He

weld is

130 Mfa.

( xt)¥x2 + 250 xt) o fs o q<
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®! i‘f !TB h=75—4039 2
= J-“i:%;r\ e -
“ﬁ%h“i‘( 125
— i WLX
T (1t is taker os
J I . HmE ey
= & ol PRI R it
&

@3 Jxx
ier = _ 5 |
3 CiSOXi:._);(i:zS"I‘ X3
f]& % & - h* < cto honzonkel
o-<p
5 [ t x2503 | rechangle)
2 | '
C for vestical recl c.gn\g!e)
= 5,99 0% 4 mm" :
(9 Iy
oo [ bxiso’ Ctxiso) x (#5- 7
Iv, ¥, A - h
o 25o%x13
!, 2+ (250x1) X409’
]Ya\fn A g I-)’-
= 3899w & s
}r.z : _:{,( + I'{y

Z

= 7'\3@;‘(]06 LI. r{\mr'

download all btech stuff from StudentSuvidha.com
~download all study materrals from student suvi dha. conr


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

por

i Anaij&'fc’; <

Fo) Dif{fd-.{;hEQI stress at A due fo P.

100 X 10> N

C150% 250 +150) % {

PR v g
g

N/rr-m"

(i TorS!‘oria‘ shear shress al A due o p.

rz '-‘—LX 2A.
. J
o Pre

= (00X ioéx o . 3

ta = \;"ng-z"ﬁ% Cizs)’

= NEI2T mm

g J loaxiorx 259 i

R iy % }653

7319 Xi10°. 1

=2 ___'__“5'8?:45 Nlmm®

t,

{iiy Resultant \—s%ea:’ stress !
109-1
O = 489

r‘—-—-—'—-—‘—‘—‘ - _—

te = \/ 181-& \24_ 7 SEFHBN?
( R S G
€
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L]

Size of the weld. 5 t

254 H
654
e =
= 93% 2 10 mm

Il

Provide size of u)e'[(i (5)= 10 wmmw

: bmdi(el Panechion o ;SU%EC!&J'_""D—"{I-""'Fuc}'orad' load"""&f Jo0 IN s,
9. ishown! ie Fig- I ultimale densile, sfrees in.She bl ekt - -
B Saass . D&Sl\qn the weld. Use Limi} shale method :

Pu-=

@ CG. of the weid drea
= 40-Qrom

Izr = #819%X10° 4 mm*

x|

@ PGPIOLC(? Fi 1o C G- of weld \9}0”‘[3 05 shown in }E;:g

J="HB.€
= (Pa-003 €0)X 125 -+ ( Py-5in 60) x254-1
£ o
Chom varngnons Fheorem.
L€ -meoment of foice about any pofna 2u

L T
moment syrnmakon of csmpcmcn}SJ
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it

G )

L]

T = (100 cos®ed ¥425 +. (400 Sip 66)%X2841 _

= 28-€68X 106 I\}mrn

Areo of weld
= ___IE_'_E_ N/ (or‘im‘mHon ofF we
.LL ¥

doesnt moHer )

g T indlined o verhcal tl’j 30°)

rd
.3

- _
b, = __:X 2a (J and %5 are same

as eqgrilesr ) - WsM

_ 28-68%X16° N-mm
= : 3 X 166-9 mm
7319 X407 {

= _€5¢5
L .
Cf, is incined to vahi cal by 48:97)

N/mml.
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L]

(i) Resultant shear ghress -

FR = \/ F|2+ Fg_l-i- 2."?,. Fz-cc:__s_é

=y (Y (YL, ey eon: ©

(05 133 INE 2%
BERSES §-angle .
O M. befd-c on |
i — = jR9.25
N2 % t28 7 f‘g’?‘?_.
i = 4—'36 |
50 gise s anld Bt
o7
— 4-l36 Y
- = WL ewn
c-7
Provide size of weld = F\ sy
/IL) Out of plane eccentric welded conneckion -
A% P P A
?Sﬁﬁig_:
Nape
¢ 4 !"R
§ | 54 =N
% Brockel
J.._.___ﬁ/\,_‘_____i_
font weaw . y
. _ side view
N

/‘ LF —losd Gﬂ;lii'co_’icr*,

To \r.l e - X
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L]

() The dfect of cccenhic lood ot the € G of weld group
witl be o direct load P. ond a B-{"‘}(t’]_:f?.e)

¢iy Due to direct load L verbical shear shiess T, is
c]fjvel.{)?ed at A. Due o 811, benc!ing "ren&l"e stress is
dexeloped in the brackel. This bending fensile stress is
hansfured o5 horizontal shear shregs in the weld af

A. (L-as shgwon in f’-:‘g.)_ -Since—trese hoo chsiice

T AT Y A R 4R 15 AR, | Ak

P_e= \/ Ftl—? ?12

fe < 110 rifa CHsm)
A :
SR 2 I S5
J3 % 1125 et )
Analjc‘:f@ ,
ds Vuhcal shear shress wqb A g2t
f = Lh N ]
2CEXD) f%
N
; N N A
Giy Hosrizonkal shear stress in weld at ‘A 2§
: . N
Pl 2 S e
{2,__-: bmdmg tensile ?S
chress al A _ ZSHt
ol S5 | Effective area of weld
z Claken as line area)

i ____ﬂ____,___ xonsider weld a6 beam
i 2
(213-D >
e

- Lo !
(8) Resuliant shear shess of A
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0 A stub (o small Fiece of 7- 6‘éc}‘1'on) of 15MB-200 15

S welded to the Hange of 16MB -300 by o fillel welding.
q0 -Eﬁ’ec’r{nj l\’.ﬂ\g%ﬁ of weld 65 300 mm ond f"s SILE 5. &Gaa, & §
Web s welded Bn eitha sides by Zmm F!”e* weld uh&‘se .-
~effective length 5 120 mm  on cithy oide. Find sofe |load
1 Hol con acl at an cccenthcxf)- of 200 mm $imn the Har\\jé_

( fs 3} 100 MFy)

€=
200 _+ ;
- 'F"‘_"!OO——-—-—,% g |
: r % . = = P b e e
—-.___% Sy s B mn & %
| (—/ ti=loyxe 8§ &
j- T = 4 2ms
200 _ : »
] i2o L~ neid & ;
1 g "/{/’J Sp= Smen
; v t, = 2lmen -
S IS ly___________.__‘_ ¢ MBS L.—.._______ 5 j o | :
JSHMB3 oy P L T 1588 200
R o e E e, Vo R
v s ) ) =
|mr}}— vl e Si\dﬁ e
Analusis . 0 it _
J L i * t:‘i'z?ﬁm b
; 3 . X , W SRS i ) :
() Pirect chear shress at A : T )
AL | - I Y[l t= 21421
A J =42 mm
; 120mem
N —— S
(100 X4-23x2 + (120X4-2) J
= H ii Z J-—j
N;n‘hj t - 4—2}‘3'}19‘)
. S i?“—“—:ﬁ i
55 O RN SO | - - i20mm
ﬁi} ﬁOﬂluﬂiui D}‘f_{?[ 5‘}“}‘655 in “_;‘e}d a[ A .“ oy ] m
o) Efiecrive (/s of sue)d
sepdin ng tensile shress ot A (token os line area )
1 -
- % ¥
Jxx
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Iz of weld areq - 12

1 27 (3 g-i‘e
= W x 200

3
T g

= [100¥ 422 s ;
T X4A2}x|'uG‘J X 2

T ko, A - hz

+ 42 xp0% ]
=

for verhical feo*an\g!e.
dix =.9-0.8 %10° ot
J- dishonce Hom N-A- o exty emne F;bre
= {00 mm

£, R x 290

: X o0
905 xi0° N

Boa " 4 1
Gi) Resullani shear ghress ol i
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G n, Hhe abovc"ProblU\-?, Hind fuctored lood Hu, , f uvllmale
tnsile shress in weld metal fo = 416 1Py & T =pos

\/ Wy )'l. < Pu
'5““" 45478 J5 has

Wae = £1-63% LN

4

Deksgh OF 'Imﬁl‘on mgmb ers:

(1) Shear 303 :

“Ir-F= 4 P /—\ Lo
Plﬂf‘ﬁ-}rrﬁbﬁr - loded r'libbu Coicicolmcd
plate. .sha‘oe)
M Non-uniform :#raamng 01 a mémbu due ho iension-;g
T
Q:n.led shear log. &hea: log reduces the c?nc:cn{d of
H‘ﬁc tension membea @mponents thal gre nol @pnected
diredly o the gusset plate.
(®) Ta m‘ir‘. JH'!'E member N IO rm {}( the sedion.  will BE’
cocked 51 the connected F.@fi‘f- Cwhere the SL 15

(}Ireodq IO i;}

~
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