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aladll clay avaal
(Weld Joints Design)

(Introduction) :Jasa

maai vie kel 1Y) alaay) said ) daled) slalll okl e wael) Gl
185 e gial (gopall slalll e waat o AV Aliaedl) Gl paaal LSl
g 5l (Static) AusSu L) Juea¥ Aumjes eha¥l 0sS Laim cilalgadld Silas (b,
A el Gaean g meat AU @lelaY) i s (fluctuating)

Lyl &l A58 e <y (AWS)  (American Welding  Society)

-(Lincoln Electric Company)

Chaall o Al Slslaall S lelaYls presill Cialen) alasinl daadll (e sl

arcall e gfs (o)Ll el LD Aaliaal)
(Types of Welded Joints) :dslalll cSuagl) &gl
(Butt Welds) :4ustall claall) .1

Al L) O B By 2SIE daal Jae ay Lodie (AilygSl olsSid 4S54 Tk
Wglae o alalll 8 algadll Cluad gl cllia 03 Yy L 281 &Y 50l (e Jucai

Ayall 3alall &ilie ae (electrode) alalll Culad dilie dailge (55 pal) (e - elaad) waan



Cilalalll JIK ey s (1) JSall (alloy steels) Sbud) 3l olal sie Lealal

ALl

Lodic Al 3elS Jie algall (s Ailial) (atd 5 chadll 5 uleall o 2ell
A Aslealls 3SW8 daad o L zoanall 55l Alalee slac) 2 el (mid S

Fallowanle = St t L €

Fallowable = e zsamall 3all, N

St=  Aaall 4 mpenall 2!, N/M2



t = C’m Slaw
e = AN
(Fillet Welds) (59da alad) :dyghl clalalll .2

Slsie Jes (@) ideall olaty T Ll clelall §f spdall Glilal Chian S

.(2) J<al (transverse load) (=seies Jes (b) <(parallel load)

Parallel Transverse
Loading Loading
(@) )

Parallel Load

/% o

: 672

Transverse Load

(3) Jea



G5 Lexie 45° i sa 45° galill (Bl Hall b adV) (ail sleal (g5
e LS aian daal Lo 055 Lasie 6720 Ginay gilie daal Liine

coaytie Jeal Sl At a2 138 Ladle (3) U<al
GGl aaing) aaidl Gl 8 deall) st bl s (leg size) Glu) ulie
S oAl gsluaall S L&Y il Glall sk Ayshll dealll Gulee aad J (L)

SV Al A Calall 3Ll J)skal

b Al Aaall L) Jlgkaly W Walac) sy cpasglodia gl Bgly Aaall Ll Joha
led Ausl) Raall t (iall day o (4) JSEN 8 mlage LS s @ o Wjlhae] S csbdia y
i.e.<0.707 & (3L Jsh) dushl) daalll (ulie oy dle Jsumnll wiy i glasia ol

((5) U<l ki) t=0.707w

((Automatic welding <ol sl alaly ade Jeasiall t, (actual throat) edll sl
P ojlsie GlAaY .((6) J<all ki) (theoretical throat) t (bl gl e ST 05
s (throat dimension) Gl 2 (W + p) Gl Js < ¢(Penetration)
(@O daim ddlo) At AWS alall 250 Lmaall zeus ¥ .0.707(W + p)

Ll e 1Y) laey) il aal e 4l e sl
Laledl) Jaallslasf (Y @il o (ab alealS Al daal L alea) lae) iy
¢ s LS Ak L)) Leall 43 - sansal) (g5l Jaal)

F,, =S, A=S,, wcos45°L =0.707 S_,wL

all all all
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Sall = 43 zsansal) (il slga) = 13,600 psi (94MN/m?)
AWS (552) baal Gk
A=45° vc 3l iale=0.707 WL W= Gl e
¢ s LSl Al gl Al (8 4 zsansall Gyl Jaal

Fall =3

all

A/Sin67.5°=S,, wi sin67.5°
€0s67.5°+sin67.5°

=0.8285,,wL

all

- I
Lo o

Fillet weld with Fillet weld with
equal legs unequal legs




Throat = 0.707w for
equal leg weld

Manual » Automatic

¢ = Root of Weld ty = Actual Throat
d = Root of Joint t = Theoretical Throat
(6) J<a

Sall = 4 zsawall algay) = 13,600 psi (94MN/M?)  cCua
(parallel loaded fillet weld) (5))sie Jans dlena )y Aaall LS ands sa

A= 67%o de gl Al = 0.765W L



L AT gay Lilsie daall (e eja Gk 3 13 GAWS 251 olalll dunead Tiids
s o5 L . (Allowable parallel 1oad) 4 7 sewal) (53lsiall Joal) aladiul cand
dalie s bl Leleleay daalll Julas cilghaa §f cileha) s olsal] ) elin) Jlaal
Aa8l<a ()5S0 And) Aaline Y il julae Jie dnald Gl s oS Anage adake

cadalan (o Uady g€ 8 35 jme i€ Lgilalas o Ladic adaiall dualal

S = JL@A.?\ / = ciald\ )3\&4 ‘M = V) ﬁ}s “"'_13;
2(Jsk AW AU snaad atud 1aaS ailolas A deall Z, adoiall plae 1S 13)
& 23T il o e O8]

A W Gun ddaall ghidl e et (0.707)(Zy)(W) Aaleall 6 (55 Jsanil

1S L deall L) ke

M : M

(0.707Yz,, Xw) S s (0.707)z,)

5 5l M
)| ey — Sl
Jekl ez

AL Sl el

S=1/0.707 w

c:\.a.'aﬁm lalall ;L;ﬁd\ uauu



M f

(0.828)z, Yw) (0.828)w

Byl alalll (ulie alagl ddlle ehal) man

13 22ad Jyy e} & aladl) S0 smdl) ales Zy cslindV) b laliall adadall jules
GsS5 wolial (7) JSE 8 assag S badS Lglalae oy dealy Badses daalal dlag
Dl sl Lol ehadl Loyl oY) de (ol 558l juall o] adaball Ciples
388 (s ((Uunsymmetrical connections) daiasall ailad) e cluagll Jalall

el die (gpadll eliaaY]

OS5 A Gl maen L bamgis balay) 28 Al e Akl 58 (e ST Glllia S 1)
SV saill aies adaiall pulaa Agelalll dliagll & Al e die xS o g Basta

oLl 7(b) 5 7(a) JEEY) 3 miase LS Aplinall maanaill jhia & lgaladind oy kil

alasinl 2y (€1 BaS Leileles 21 Y Aealll (6 o(secondary welds) gl cilalall

tot Aadivall joall Aaall f Aad dlady Ales areal joa
b= il =), m (width of connection).
d = M.AA‘BS\ (aae, M.

A = aill b clalalll lelaas al) 23l dalus, m? (area of flange by welds in

shear).



| = adsiall aaeal I3 eadll 23, m* (Moment of inertia of entire section).

C= )l il J) 22l m (distance to outer fiber, m).

t:ij Aﬂm.u, m.

J= phaiall il S eaidl) e, P,

P= Llecady) ) aall Jes, N.

Ny= 4aa4ll I X saall 22 m (distance of x axis to face).

Ny= 4ssll Ay yssall 22y, m (distance of y axis to face).

V= ol =il Jes, N (vertical shear load).

M= ¢l a3e, N.m (bending moment).

T= ¢lal¥) a3, N.m (twisting moment).

LW: ﬁu\ d}‘L’ m-

Zy= sl alaiall yulae, m?(section modulus of weld).

Ju= plall dadll S0 seaidll a3e, m3(polar moment of inertia of the weld).



S= Aubaall maeaill Aasa 3 2leaVl, N/m? (stress in standard design formula).

n = clealll 22 (nUmber of welds).
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Properties of Weld Treated as a Line
Outline of Welded
Joint (about hor?ze:t‘lli:l:lgaxis X-X) Twisting
b = width d = depth ]
d? a2
d x---J.-—-—-x Zw = = "w = ==
| . 6 12
b
d? d(3b° +d?)
h|t-' X Zw =3 o = 6
e 3 2
BN B PR jy - Exaed”
R |
Y
‘H-‘-' 2 2 4 2
i m g | 7z . 4bd+d®  dA4bd+d) j o (brd) —6bd
P rerh| ‘w T 6 6(2b+d) w = T 12(b+d)
) ¥ ﬂ,;;ﬁi}‘_’ top bottom
- b
b F'}Ll‘f Z - b+ © _ (2b+d)® _ B(b+dy?
o R w "B h 12 2b+d)
—lr—
-n"',l-
b
- - |z - 2bd + &> d*(2b+d) L. (b+2dy®  d%b+dy?
.. & x I R w = 3 T 3(b+d) w = 12 T (b+2d)
. top bottom
j—— &
2 (b+dy?
o S Zw = bd + T ,’w = 5
i
=
xwt:___ T | 2 2d+d®  d2b+d) po (b+2d?  d%b+dy
. 1 ‘ w= T3 T T30+ w= 712 T (b+2d)
Y bead JE top bottom
=
_ 4bd +d®  gbd®+ d° _ d%4b+d) | B°
P S § Zy = 3 = "6b+3d hy = 6b+d) T 6
T YT - top bottom
g
d? b3 + 3bd? + d°
X= ----—X! Zw = bd + i }w = .._._._.._6..._.._
_t
b-l1_f
— a
o | Z, = 2bd + %_2 Jy = EQJ%_M
d? md°
X~ 2
7d 2
~r Zw = T + 7D
D
Courtesy The Lincoln Electric Co.
7(a) J<i&
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Standard Treating
Design the Weld
Formula as a Line
Stress Force
1b/in? 1b/in
Primary Welds

transmit entire load

tension or s = P [ - P
compression A L,
vertical s = ¥ [ - 14
shear A L,
_ M .M
bending s = 7 [ = Z,
twisting s = IC f- IC
J L
Secondary Welds
hold section together — low stress
horizontal s - Yﬁl /- @1
shear It In
torsional
horizontal s = TTC f = TTa
shear
Courtesy The Lincoln Electric Co.
7 (b) J<&
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Blall Galadd R 4all aaas Sd (intermittent welds) dadaiio cilalad aladiul &5 13)
redatiall alalll addasan) S (Al A=l Slad) (slias daaiia aladl alia 2 (531)

Jumia alall Crgendl Gldl il
ahiidl Al G oaadiedl ldl Gl

R =

_calculated legsize, continuous weld
actual leg size be used, int ermitted weld

o2 30-40 o llas (R 32N o3lae) g Shall (pr 2eally Aadaiial) cilalall Jola
Dbl axdiy 40mm sylake Gillie Gieall Shall G aadly 30mm Jsky deal
O 10mm Wylsie 55 30mm sk deal ied 30(10) el BS5499 ksl

L) aa sl A Gt laey (g3lly (pfieliie (pian]

R Length of intermittent welds

(percent of continuous weld) and distance between centers
75% 75100
66 100-150
60 75-125
57 100-175
50 50—-1060 75--150 160-200
44 100225
43 75-125
40 56-123 100-250
37 [ 75-200
33 50-150 75225 160-300
30 75-250
25 50-200 75-300
2 50-250
16 50-300
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S Al o (Ll llall MN/m?) (fatigue strength ) IS astd dull) Al
o Ll Al aadis Aulae Jleal cas (fillet welds) 4y clalal sl 4350
ASsaY) alalll Gren 43 peall WS (IS aaan 8 ST Aladlasg 5agans Ailie dod

:‘._.A.'\ < S Q\hﬁ \.g_\.c )_g.\aﬂ\ ?33 é\ﬂ\ PRYY (AWS)

f 1—5§K MN/m? = 5550 2,000,000 3 gy deall gy zsane PIS dibtia (1)
.8 Legal 84MN/m?

B 1_7§K MN/m? = cycle s)52 600,000 1 44 deall L Fgane SIS Zlia (2)
.8 Legal 84MN/m?

B4MN/m? i - _8;’ MNJI? = 5350 100,000 1 &ushy Aeal Ly yamse PIS 2k (3)
L8 Lagd

adle i

WY Jaall WY aleaVl i
K= ‘"5’”; = ‘5’"; LP; K:—|—l)9.h.u.o J\.@.;Z}“ﬁ
==Y Jaall i) 2l

el Jeal) (€e 213 K=-1 ¢(anls ol 4 aslin) Jasl) 3liel @13 K=0

DA Blie it Mea¥) @85 Gl jee Job o adaiall 8 alie yu
oo el Sa L puigl) JSAN a0 L) DI Al Gk el G G Y I

«(empirical formula) ) dlea) dapally cilyss 22ay ddasyall PISI A3l
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TLITEN
Sta = 3)50 Na 2aad PISI 45l
St = 850 Np 2221 IS e
C= el pe A48 850 sl (53 il

S 2 (greme dni Alla 821 C = 0.18 5 oSl cilalall anlaaind 23 C=0.13

bl
(rule of thumb) :4lua als 53 cilalall alg ) aSa ol O 5il8

daall 3Ll Gulke 05 O g cpaymianally (55l Qi (e ST A0 ALS deall
Ladie M u”.u.ilal\ PLS uﬁs C)ﬂ\ ?AA; Lj ) ‘C)ﬂ Jal&l d}ﬂ\ ccjﬂ\ Slaw Y4
sl elans 3/8 11 31K daall Bl ule aladil) 2 eluall s oSal) (6

el Bl Aaall (5ilsia Jaad 45° lajlaie Gashy as ouad) Gl (50nn ) g /1
o IS P Lo zsaall 85l a3 colindy) Jalas ¢(8) JSall 3 pmiase LS copmilsia

10mm s 2l 3le 9AMN/M? s 40 zsanall Gaidll alga) 13 daalll (e
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:dall
combl e WL e shade (piiaslils all avall ic) (a)

AL o oyl oall dealll dalue ' € Llae¥) glaiall iall 203 Ssai 2 (b)

At'=w/(sind+cosh) ua

_ F(sin6 +coso) e ol lgal (€)

s F_F
t'L wL

F
A
A e Jpemnll il dsbae dbialill Aidl Jea) 5 0 J Gl Sg Jusli (d)

.ngmﬂ\

ds, :i(cose—sine)zo
dé wL

. 0=45° 4l ccosf=sing lic (3aai <

(0) i 0=45° o= e (0



A45° 2ie Gl st dus
e el o doh e S0 4 gpmandl Jasl (f)

Fou /L =S, w/2=(94x10°)0.01)//2 = 665kN /m

all all
sl Aeall (e Jeal 673° die Gany o) aill 38 (gise o ziiay [2
Meal O 13 Laalll (e e JSI Ly ool 5ol s L lindy) Jalad . Gusbutia oyl
10mm - s 3ealll Bl 94AMN/M? 58 4 7 sansall (il
:dall
dpalie Jaall GGLam Gliealll o) (yd] .(9) JSA 5 sl sl g S (a)
ol U Al paaaty Ly saelaiall 34alls Fy (b ol 358 - ((gsloally)

+2F —2F,sin@ -2F,sin@ =0

(9) Jss

Aggliia 0585 A LKA olb Jalb dady 066 s By dlaasa byl (b)
:3\.»451:.3.4}
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F, cosé =F sin@

(@) & F, =(F,c0s0)/(SiN0) Lo s

+2F —2F, sing — 279989 (59) = 0
sin@

t'=w/(cos@+sing) s 3aldl adazall (throat dimension) il a3 (C)

F, _(Fsin@)cosé +sin0)
t'L wL

.Ssz%z ¢ 8 adll 2lea) (d)

. ddzs —0 s o) (mdl) e A 0 A3l angl (gpemil) Sy dasil (€)

ds, Fo.o o _ i
VR [(sin@)~sin@ +cos@)+(cosd +sin@)cosd)] = 0

13 «sin@cosd =1sin205 cos’ O —sin? @ =c0s20 lasxill  lariiu

.0=673°5260 =135 tan 26 = -1, sin260 =—cos26

—i(d) 2 0=673° s ) alea)) ala s (f)

(Fsin674°)cos674°+sin673°) 1.21F 0.924F
wL CowL ot

s(max)

.67%0 méﬂ\}htg“_\g;

(o plall e sk ie IS L sansal) 35301 (9)

F /L =0.8285,,,W=0.828x94x10° x0.01=77&N /m
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ilsh cillalll culS 13 @i dweatdll @y cldall b sl as s S /3

¢l

:dall

e JS Y] Jaenl adiay LUk 4y o Y dseatl) Gl bl clelalll culS 13
S pall e e US4 Zsanall Jeall of (s cng LAealll Jola e alalll e

Bymadll Slelall Ay 50 90% Moa 05 ke
el a0 gl deall sliai) 3 Zy il e sda chdS dealll Slales /4

oLl (10) J<al

:Jad)

dy
Y
v i x
d
!
(10) Js&
. . +%d d3
| S gl 3o = | y?-dyzE
—%d
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|

7 =— "=
’ “Td/2 6
saall Jsn Jy W jpeadl e ada (JadS Aaalll Slalas /5

:Jall

+id

J.= de y’dy = o

(11) OSal gaff X =X saall dsa Zy k) ada dadS daalll Sales /6

:Jad)

— o, —

(1) g

X=X el Jon Al Jagladll S eadl aje o(4) Aliall (1
1, =2(d*/12)=d*/6
58 AgaY) Lashaall SN a2

1, =2|p(d /2) |=bd?/2
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A X—X yeall Jea ‘:AS]\ ‘._?_"1\5]\ il 5
I =1,+1,=(d*/6)+(bd?/2)

. 1 (a®/6)+(bd?/2) d®
ghiell e Z, = o=y T

(12) ISal gaff LS8 3$5e dsa Jyy S sl aie ada (adS daalll Salea /7

:Jad)

fe—— b

dx
S

T

(12) Jsa
X Ll peatas (golad) Jadll el L elia¥) Caaly JC 8k a3s asgl dad IS el

v JE 3Sa S ki) sl gy eminll Jola pen Juals oS5

1p
J,, =ridx= 2_|‘[(d/2)2 + x}jx
0
(d)z(bJ 2(b)3 d2b b®
2)\2) 32 4 12
i p i) Bl alea)

d’ b’
w, = 1t
: 4 12
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o gy o JSI hadll S sadl) ahe o plalally

2 3
3y =3, =, 0
T 12

(A el S ) sadl) aie

b®+3b%d +3bd?+d* (b+d)

Jy=dy +dy, 3y, +Jy, = =
) 6 6

oLl (13) JE) & 2aaaiall (Bracket) Albuill dyslhaall 255501 dealll (ulia 23 /8

420

7L92kN/m

(ennamed walfmw)

... Dlrect Shear

0,450
Q0729
0T L e
Resultant Load per o
ny 452 ‘(U.O’l’ 0
» 0.609 MN/n
’

plaing Dlrect Shenr Al:‘d

Com Effects at Poln

Toesloa
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(7(a)) JSal kil . claw G50 oS deall) Alelaay cdeall J&I <) 23a (a)

2 2
b 120 _ 30mm

Jlalb ¢ N =120mm, N, = = sU
2b+d 120x2+240

s z153))s C.G J&l S50 vie 35KN laylaia 552 35KN Ll 5l Jasul (b)
(#1500 Lusse) 19.95N.m = 35x10°(0.570)
(ohanis daall) o aliwl dese 585 35KN Ganlll 56l G (al il & ()
f :%:(35><103)/(O.12+O.24+O.12):@Z(N/m
5 1ad< Lglalaay cdaall kil A seaill ale ol 2 ea3) bl a3 V) (d)

5 (2b+d)’ b*(b+d) _(0.24+0.24) 0.12°(0.12+0.24)

" =5.328x10"°m*
12 2b+d 12 0.24+0.24

o el e f 1 (gl Aaill (B 5 A Llsll e (e)

3 2 2
_TC _19.95x10 \/0.12_3+O.09 _0562MN /m
J 5.328x10

w

f

lebda 2y all Al ) JE) 3Se e 20l = C

bl ) o A5 ¢ f, = 0.09 x0.562=0.337MN /m
i J0.122 +0.09°
ks v T2 0.12
La¥) i) o A5 f, = x0.562=0.450MN /m
’ J(0.12) +(0.09)
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Ch=90mm Zed)lls L&Y clild) aadiul lgle Jganll (Ko fry £y O sy

F=TC/J, 4 C,=120mm;

cole duant A Aaaill vie Lauflls 1Y) Gl ) 2a gy ()

f o =(0.45) +(0.073+0.337)* = 0.609MN /m
Aaalll ulie 055 (Q)
W= f/0.707S,, = 0.609/0.707x 94 = 9.2mm say 10mm

G5l Jraaill Ly 7 gansall dall alasind S 94AMN/M? 40 7 samsall dlgayl & LY

c@sially s yaioal) Jreaill alad) clllia (55 Lais
Qs b S Al Gl 38 a5 bl o o ab ey daess @il (h)
dleal Aaprice el 558 Jaad Y Ll ) 5 Al claalll jlicl s Al

el sl die 3V/2A s ki alae b oalY) asaiond) (adll

s E dbaill dieg jaa o A dbaill die Habwdl (adll 6 1<

3 yaall <8 st 4 WS 0.562MN/m 2 Load o)l Ao f dad O A dball ae

Adle (e)
csas (B il dieg) A aball die la s Zealll (ulie (35S

24



W= ﬂ =8.5mm
(0.707)(94) —

Ganadll ki VG (g sl ) aslad ay o(14) OSAD G miage LS o e canad /9

Auglhdl daalll ulie 23s .d=50mm

:dad

(14) gz

syl a3e = 10(0.2) = 2kN.m ¢
uaa\ 3}5 = 10kN
(7(a) JSal) k) JadS alall alagall yulas Alalee 2

zZ, :%ﬂdz = %7[(0.05)2 =1.964x10°m?

Gun (ol ly eV e adV) Jraasll Caany

fg=M/Z,=2000/0.01964=1.020MN /m

25



2 ant il 358 ki st (il ¢ pudll (ol

f, =10,000/(0.05x 77)=0.0637MN /m

Aeand) f =/(L.02) +(0.0637) =1.022MN /m

A s Ol s 15mmlakey Al

Claalll (ulie ga Lo plalll s o4 (Plate Girder) 5 JS& 4 ajle 10
2 TOOKN ey (Ul 558) Gapioss dead Guglhad) 353501 ) culaildl) dlea sl 45030
oLl (15) JSal aa Aol s adadall die Lghalus

:Jad)

Lo 4350 AaalS Walae) 2 (web and flange) aaulalls 550l olal) vie 2y sllaall daall
el Cada 513 s 1S A lad) Calad) Sl Y e pe el i 3l A
c%&.}lﬂ\j 'é)])]\ Sl aie daalll JLCI.C—L‘I

¢ _VAY _ (700,000)(0.01250.525) _ 0.291MN /m

| n (0.00789)(2) T

¢Gua

V = =il 58=700,000 N

26



A= Zaalll (35 adaidl dalie = (0.25) (0.05) =0.0125 m?
Y = dealll 35 dabluall J&I S5e ) aaill = (0.525m).

| =1d<s 8 Cg. Jsn phaid) gead JIA) 5eadll 23¢(=0.00789 M)
N = clealll 22e (= 2)

(Alaia daaly 3lu (lie) 4.4 mm = 0.294/(0.707)(94) = W daalll 3l (ulie

[ B f
L 3
N AT A A A R

F Al

-
i

(15) g

s o alee olgal Jeadl) (e ilealll ey o sleal dsag pae ol dsag e a2l

Adse ol dalaS bl Jpandl aladind Kl #5l e syiia Cileal
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Jsaall 8 s of Lo alaic Zaall 4.4mm sa aben & WS Laalll (ulia ()5S0 135
Aaghll Aeall 3Ll ulae G LaY .50mm s 75l 10mm Ll dealll sS5 gl

Y] sl e b3l by Y

sS4y aali LAakiiie Gleal aladind (Ko (10mm deall <Y1 Bkl
Yoo wp Y o e Dbl waas ol el cillaad Gyl daalll ulie o 35050
b ol dlga) amad e duge dapaill 52 2(10) = 6.67MM i 555 dlas (e
10mm Gesd pladiud e ae)lls 3 L (lbe Jaes WS) 94MN/mM? Y ad)Y) #5l

Lol Alaidl deall die 3

R: =
Aol dxdasid)l Al e 6,67

=45%

EDalls Aadaiiall daalll Jsla ()8 44% Aatl) Lodiiune Aliaia Aaall 4y gial) Zowsll Json (1

225mm 5100 Lea

225mm e «Jsh 100mm ¢(Gle (ulie) 10mm oo deall 5al) dsacail) Il

- S
Thickness of thicker plate Maximum weld size
up to 10mm 4mm
over 10 up to 20mm 6mm
over 20 up to 30mm 8mm
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over 30 up to 50mm 10mm

over 50 up to 300mm 12mm

over 300mm 16mm

sia LS5 T4KN olste (ool Jon Tl oy Aasd ) galad o Albiis 3 jle /11
sl 4y b bl des G (gl 13y50 10,000,000 2381 Gyslhaall Zealll ulie

oL (16) JSal waf dealll puan e

2 o
—~ 14 kN
)
! 1
] t
: 15 :
Gl 88§t
> S L /1|’
l————71:150 -
/ 1R
Rencding Bendiag
» 0.373MN/m = 0.373MN/m
A - >
\\0 -\5 ‘ '\5
\;J &
‘ ‘i)&" l . i))?;;”
Shear ‘%, Shene /'b

-0.056 MN/m 2 = 0.056MN/m
(16) J<&
:dald)

Adidly Aslal) cileall) oaBY) a il dleal led 0 U &Y cllall) e

(D19 iy g5
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clalany) aal & 14,000(0.15)=2100N.m W)ate (Sal dad (1o clad¥) ade gl

c oSl slany) ‘éA 2100N.m a)lata (Ggund 4aid ‘éll
) 8 T4KN ) eV 3 T4KN (e pail) 368 sl

5 Raall aiall il (550

2
Z, —bd+d?/3= (0.05)(0.075)+(°'075j —0.00563m?
celiad Ao
g, =M __2100 _ 4 a7ayn/m
Z. 000563
coaill dai
fo=v o 14000 4 h5avN/m
L, 2(0.05)+2(0.075)
Jall

. =+/(0.373F +(0.056) =0.377MN /m
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oY) 8 0.377MN/m ) Slalas¥) aal 3 0.377MN/M (e 7ol (goadll f Al
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Si = =33.3VN/m?
1-3(-1)

o 5353 10,000,000 232 IS A3k

2x10°
10x10°

0.13
S, (10)’ :(33.3)( J =27.2MN /m?

Laalll Lulie w=0.377/(0.707)27.2)=19.6mm say 20 mm
(17) J<all 3 aalasall saaal (plug) (o) salad) deall daall daw 23s /12
Dtiase Jeall 58 .94MN/M? e Ly = sanse b Ans p2300
:dall

ool dalise :%;;DZ :%;;(0.02)2 =314x10° m?

L2 zsanall 352l) F = (94x10°J314x10°° )= 29.5kN

} |
| f . ' | 8

(17) Jsa

:(Supplementary Problems) 4dla) Jilua

1. A 10x 25mm bar is welded to a 100mm diameter cylinder as

shown in Fig. (18). Determine the size of a 45° fillet weld. Assume
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transverse shear is uniformly distributed in the weld. Use an al-
lowable load of 94MN/m?.

Ans. {For a bending moment of 180N.m, a section modulus of weld

Zw= bd +d¥3= (0.01) (0.025) +(0.025)%3=0.458x10°m?, and a

resultant f value of +/0.393 +0.0086% = 0.393MN /m?, the size of weld =
0.393/(0.707x94)= 5.91mm. Since the load is essentially transverse
to the weld, a smaller weld could be used. However, a final size of w

= 6mm is satisfactory}

2. Determine the size of fillet weld required for the flat plate loaded
as shown In Fig. (19) below.
Ans. {w = 10mm, for an allowable load of 94MN/m?}

zoh‘{ Consmar)
20g SR L O%N ¢ /
e i o -
. Pl

50

(19) Js& (20) Js& (21) Js&
3. A channel is welded to a support. For a steady load of 20KkN,
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determine the size of weld required. Assume that the vertical load is

uniformly distributed on the weld. Refer to Fig. (20) above.

Ans. {Z,=11.25x10°m? ,f5=0.444MN/m,f,=0.08MN/m, fiota=
0.451MN/m, and w=6.79mm for allowable load of 94MN/m?; use w
7mm}

4. A channel is welded to a support as shown in Fig. (21) above. The
load is applied in a varying fashion from zero to a maximum of
20kN. Assume the vertical load is uniformly distributed on the weld.
Determine (a) the maximum resultant f value, (b) the minimum f
value, (c) the allowable stress in the weld for 2,000,000 cycles, and
(d) the size of weld.

Ans. {(a) 0.451MN/m (same as Prop. 3), (b) Zero, (c) for K=0,
allowable stress =50MN/m?, (d) w=12.6mm, use w = 13mm}

5. A calculated necessary weld size is Smm. A 10mm fillet weld is to
be used intermittently. Determine the spacing.

Ans. {Use a 10mm weld with 75mm runs at 150mm centers}

6. A plug weld used in a plate 25mm thick has a diameter of 40mm.
What is the design load for an allowable shear stress of 94MN/m??
Ans. {118kN}
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