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WELDING FORMULAS and TABLES for Structural and Mechanical -
Engineers and Pipe Support Dﬂaimars e

'br T.Ea ]Iuhﬂrt-

The Mamial contains formilas and time saving. tables for ‘l'-hﬂ' jr.$
design 'of welded structures and re for M

and mochanieal engineors, ers and m
familiar with the basics of structural danign. -

Notice: ' : 2
Although this manual is baae& on the best a.vaila‘bla ]mmrled.ga
it mist not be used without endent examingtion and
verification of its suitability a licensed structural
engineer. The use of these formulas and tables ocan only be -
made with understanding that "I.V.I. Structural Design Emicu"'
makes no warranty of any kind respecting such use and the. um.-.
- asgumes all liability arising therefrom.
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Termglas for wold properiies treating ss a 1ine
= straight lines pattemnas (forsales 1 = 23) . .
= 2ngles (formlae 24 = 28) & & 5 2 o 5 ¢ = & &
= charnels (formalas 29 = 32) , o v b s v v v s

-'UlﬂﬂTlthlI:rﬁlﬂllIE}-lrﬂ-}--.-.-....

~ structural tubings (formilas 49 = 51) . . . .
= oireular wolds (forealae 52 = 70) & & . . . .
-']Iim{:muTi}ll-l-lllliil-ll.-p
Weld properties of soy plane patiemn . . o & &

Fropertisn of three=dimensicnal weld
{‘mmt:uﬂji---"'llli-llli

“H-wﬂ:]mmwh‘mlliiiimnr-

Yeld stresa for varioms weld patterme . « + « «

« Thivo=dinennionn) wold slxedd < « o « « = = & &

Tables of nllowable loads fort
m.‘imh‘l“l‘- = ® " B ® ® ® ®§ ® 8 8 ¥ W

'I'Ibhﬂgﬂl-'r!-'h-l'!'ﬂﬂl-ﬂ.--........q

Tablea of wold properiliea ireating as & line
for nelected structural shapes

Table 3, Parallel welds » & o s s s ¢ & 5 = » «
Table 4, Jquars and rectangular welds , +» » + «

‘H#E.ﬂmjmﬁl # # B ® 8 ® ®m m
hblﬂs—i.’.mlﬂﬂﬂrl-inpnq.-'n

Tables 14=16, Por chaneels & o = & s & « & = =
hbl‘li'lr-‘iarmwu'ﬂ"lhw o o®FEE B

Tables 19=22, Por siructaral tubings . & « = »
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PROPERTIES OF WELD TREATED AS A L INE

Enta.'hinnl

a,b,d ete. = linear dimensions as shown (in)(em)
I = avea (length) of weld (in)(em) - -

oy - distances to center of ,E:ng;'.ritr (in)(em)
Ix, Iy — moments of inertia (in”) om?

5x, Sy — section modulus (in=)(em)

J = polar moment of inertia (in3)(em3)

d = angle (degree)

=Tt angle (radien) (1 radian = —%‘"-‘ ,0174533)

vhere J or S are not shown they can be found as J = Ix + Iy ;

-1
0= *Eﬁi ¢ = distance from c.g. to the extreme fiber o Era"
W f f
1 'F__? G_F L= 13 ]Iuﬂuli; I-T"D'l
2 .
x'-rLN . T J.I;:+Ij-=jlg—; E;l::---lT; E.'r-ﬂ-;
e -? I:t'u-—:!i'-ﬁ-+1h2; Iy' = 1a?
Xt * -

|

2, -ﬂl}' Jwelds | Im 1 =d = 2by l=a+b; Ix=20;,
1_ 43 ' B.E'I:l'

13 - b3
=l o - et T

L =

l: L%Jhé,

- a2
e 17 » d
.31 l {E}Wld.ﬁ Lﬂfn:hl; 1= 2a + b3
- ; I-%E-+Eaz'b
I==lT
. ] E q
4. (4) welds| L = 4b; 1 = 3a + by
‘ Iu—gl+5;2b

—tb.!-- {l Jr—a—ll




Be (5) welds L =5%b; 1=4a+ b;
e
-~ - s 1=—5*m:1'?‘T 4+ 2a2 )
l J-—aj 4b{~
[ 1
B (6) welds L=6b; 1=05a4 bj
' b 2 2
— —_ | I = T[h & 3'53 }
l 7Y IEI —l '
4 [ :
Ts (n) odd “"91&-5\ L =nb; 1=aln~- 1)+ b;
z \
f bt 2¢ 2
S - — I-Hﬁ-[‘b2+n{n-—1]]
[ | 1-—a—-]- —Ibl—
e Uy we ale L = nbj 1nB{n—1]+h; d=a- b;
i ] 13 d{n = 1)
e oo A— | g— = = - - ﬁE-iI-BETI{I:I—'E}]
db- —lblur'taI t [
£ |
9. (n) pairs of welds . 2;"’; i
—ELI Y (Where-I from formilak 7,8)
: 2
X + Ixu—h‘&—n; gx = ben}
! kb
Le=l} Ix= 1pin?h _ DEL
¥ lzcone-l- . a?1 : T= —?:';—l
2 2
51_1;1::-'- ‘I'.E.rl, E?_J.Eﬂﬂd\- 11_
1. Y,
] L=2bv Ix= ME;‘H-"};
X + -;jL T 5

2
Jn—:--'l:hz+3d2}l Sx = bdj E:r-—g—;

—-5—
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12,

Ix = a(d = ¢)2 + be?; Iy = --*-"-‘7’-1%—-"}-

X + i_:'.i; .bj
| L I Extna.[ﬂ—t:}'i‘—m—; EI:T{E 4 —
L-b‘—j Sxb = iL;“)E_ + be;
13, y . S
'_*.-.r %/

L = 4a; Ix-]:fn]::;'n]:}rlnru—-%—ai'

Jm2I; SxmSy= %_G_E Sy' = Eﬁaz

14, ¥
| L= 2(b + d); ]::=—Ez—(rh+¢]=
X }i SR O A T L) L
‘W J_j‘ S.::nd.{h+—%-_]; sy-h{dq—-"i—}:
by ¢
154

L = 4a3 IH—E—I:—EE—+'I}2 };

Tea(d— s ®) S+ W)

16, Y
T"b’i_'l' L= 2(a +4d); Ltu-%-j.-p—%h—z;
. 2 3 2 2
X {+ | ooty sty oo,
l g a3 al
. 5x = + ah Sy = + bd j
R ’ B
ka4
7.

Le 2(b +4d)

w2aan __20%42(b 4+ d
Ix (b + d) 305 + 22)

s::--%—ﬂu-;a}.}ﬂ%‘;.&l.
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/ SLRES FRAt At SELE o

X Ea:*-}-;i-‘* 5:1:::‘31?13:-; th-%fi= EFHETEi

" Lomat 2o om iy g = 2P0,
\ﬁ lr e w 2(20 = a)(b + h]; 2
<

12 I'-""“; f'nf"'"”:'

r
I
s 7anwi BN ETE LT e

L=ga; Ix=1Ir= Ix' = 2.5a%; J = 5al;

. S:u—%g; Sy = 2.5a;
J—;!—l' | -

Lefa; Ix=s Iy' o= 5.1633; J e 12,52 35;

sx = 4,T1a%; Sy 2 5. 1&2;

w L-#{B-b}; Ix = Iy! nﬁ{ji-aﬁ}-%ﬁ-
Iﬁ;{:—‘r ; 3 '
{F j ‘}‘I'P}‘ Sx = _:"13-3%.13_1 BY..'E."E{.&;- a”) ; .

‘xa Y
X— hd}----:/_-l: gl &= %{33 =) Iy= r—%—{ﬂ o n..’.r]
- -
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E"‘i-- r"

L="5b+ d;

© o we de
"Eh+a)’ WYEI®+a)’

: 3
n--Trt-iE—*-;-}. Iy = —p(—pt—)3
©
» b3+ d” . ba(v? + a%)
o T, Fmmpe ke
2
_?QIZJ' sebe S 4 2); sxe = S22l
b 2
Syl = (b + 44); Syr = —<—(g-+31);
25, ° Le=b+d+ 2w
2 -
P b + w(2b + 2% '|-|r_"!i
2L
oy = d2 + wi(2d + 2¢ = w) |
" a’ 4 wo 2, 4d
! Ix = —_m—+c3.|_:b+d]+d{—r-nr}+
I '

+1.-[{ur-t'_'.lz+ {d.-n,u—z-*}‘z]:

-Eﬁi+¢={h+d:l+'hzf'%—-ﬂt] T

+ W [{a: )2 4+ (b = ox = 1*-)2]?

Je=Ix+ Iy}

Leb+d+1; 1= +d42;
4’ ; b
oy ™ -ﬂ‘-(d +1) oy = —-(b + 1)5

I,= (4 + 1}(-3- db,-l- “:r] + bo% ;
Ty = (b + 1}{T Yoy + 02) + degs

- -




27, f, T’ L=b+d=1t%t; a=bd = t; 5
$lwz, 3 a(5- + t) 5 + at
5 o L ’ Ry L d
Ay i | S B = 8 - doy(d - o) + aloy - 123
Tl | L
'_"r:b a’ 2 b+t o
1 Iy = == + doy” + a{—5—— - cx)
.Eﬂa- L=2{h+d—t}; amb==t%t; e=d-t;
t _§.2+h2+2t{a.+e}_
|| 'E::l EL ¥
T i.f oy = ':12-1-925: Et{n-ﬁ-u};
o i 3 3
¥ ] IL x m o E8 +¢rzl:h+d]+d.2{-%——¢?]+
—
"““F!nr ki +a{n3,-t.}2+u(-d'jf—t_._gng
H--E?Tgﬁ-+n:2{b+ﬂ}+b2[-%—gx}+
-l-n{cx-t}z-p-..(h*t - 0x)2
bﬂ
29, Y L=2b 4+ d; Oy =
—jaf— E .
T‘_ Ix-—':r{ﬂba-d}; Iy = ; [%h*fg )i
o - 4 X
J El:-rli['b+-%—}_

Syl = %{h +2d); Syr = -%?(%‘ﬁ-h

2
[+] -M-'i

L=2b4+ o} :

3 2
Ix = == + =g

H-—%—b5+2bﬂfu—h-]+ﬂfnnt}z

a=d =2}




3.

L=d+ 2(b+ w);
(b + w)2 = 2w
4 L r

'rl’ f oy =
=% _i 2 a'
; “-—lvi Ix e o (s ) 4 2wl - £)7
o t X A 'z
l |_ Iﬁr=——-g—h5+w3+dcr_2+2b|:—g——¢::}z+
EL’H.!) + 2u(d = o = =5=)%
.32, v L=2(a+b)+d+e; asbet; e=d=-2f
f f ohe = t(t = e)
i = ox = T i
[ 1,3 ra’ 2. 2
S —f+ ——X I g iopie= 4 B 0 1
‘J‘ Huﬁ-zi'lﬂﬂﬂxﬂ:l-'ﬂ{ﬁ:"t}2+

+ E‘b{-—%— - 31}2 + -3"'["1' + & '2"::']2?

3 3
T = 2b + uj II-%[bi2+-%-:|! hﬂ%—i

= 3+ o + )

2
s.:-hd+-ﬁi-= Er--‘i-i

L = 2b + uj n-—E-E—; I:-%{hdzﬁ--g-ﬁ-h
ﬁ-b{{ii-ﬂﬂz} +u{-§-- a)%;

bd w
EX = -I-?r

y . a2
L=mb+ 243 UIIT:
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: e m

Le2d4bmt; o= a=-—pty
_ d%, da + d bF ~ 17 AT

e a-r-d.}; »

sxt = —-(a + 4); sxb = 3~ (-2E-3-);

b3 = 3 4+ 6dt2 |
Sy = &b - »

L=I2{'h + d); I::nv-%E{b +—‘;—}:

3 3 . a2
Iar=—E'—= - +E{3‘n+d};

2
s==d(‘n+—'55'—}; Sr=-§-=

L=2(b+d=t):

2(%d -
ST T SORGINEPR . P ¢ B0

J= hﬁ"'f"t} +—d'rl[bd-dt+t2}1

2 2
s:ua{—%-+b—t};sru—b3—+—{f—{d--§-h

5 ; .
L= 2(b +d) = %3 uud+E[ﬂ+f}i

I:--I-E-gé-zdu{d—n}q-{h-t}nzii

2
+b{d + £ - 0)%y w-%&--}{d-{-}:

2 42
Hl-'ﬂ-g-'++{i--z—}i

L=b+24; o= d‘izzf ;
n-—‘f'2+bq2+zd(%—+f-nlz

Iy = —;—-{—-EE + dt2);

-



2
1= 2(b + d); &

e
L 3
' d(4b + d a2(4b + d) |
o e [ A

£(b +2d - £) + 42

I-I"E(h-l-ﬂ.}"";; G o=

L
II=“E'T5+ME+{1J—‘E]{¢—_{‘}E+

+ 2(5+ £ = o)

#
?

3 2
= o e 15
Y 2
| FEEEE S L=2(b+u); Ix=-Dp 4 %E*
F 2 3 3 2 2
T 3 —_— ut b b +u bd= + ut<,
J'_..L_u X iy g ‘“E‘ it Tk .
:‘] be  ut?
,l__ll t ﬂ:[:n'hdqrnﬂ— 5?.T+T;
Y 3
44..]: L=4b+2d; Ix=—g- 4+ bd?
™ - X 2 B3 1w a2 4+ 2b3 JIi-mﬂ
=0 Ll 5

: .
E:--%-nr 265 s,--ﬂi-bz;

45,

L= 2(b+e+a) I:'T{T*‘“}"'

+1:E
e "E" 'fr*"-r

EI-—E-{—E-+¢}+H;

W‘T*'T[T*‘tﬂ"'_&ll!ﬂﬁ]*

amd=2ff e=mb=1%;

i

H‘E

= 10 =




.. Y L=2(b+u+ 2w);
I S ba2 3 b3 ed t2
- o= A e S E Sl b i
- w i
"1—_ {_j'_‘ amd=2f; &=b=2u;
o
47, ‘*i r L=2b4+ 4w + u
2 3 2
1[13_'-_ X e 2, a2y 2 Iy = 5 = 5=
! = ._.Il .
G a=d=2f3 e=0b=2w;
L] '
Labdnsdu ottt

Tx = —1_'1-;- + b{-—%‘— - n}E + 2wla + n}z + ey

3 (b =2v)
Iy m == = =713

$ a=‘-%-f;

L=2(b+d=,86R); a=b=2R h=d - 2R;

r 2 2
o 4 X ,I:-—]EI-E+-%—+R%'1—+R(41:+:ITR}]1
J 3 2 2 ;
Lb—l IT’n-E--+—]%—+H[£%+H{4n+‘JI'H)]i
50, r L'Eh--E'EH] a="b = 2R;
1:| o X Ix = n;ﬂ -I-'IfH[—%” - .1H]E + +024R7;

Iy = -%'E +:|1R{-E—~ - .Ez?n}E + J13TR%;

$x = Zf Sy = g lem
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