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PROPERTIES OF WELD TREATED AS A LINE

Notation:

a,b,d etec., = linear dimensione as shown (in) (em)
I - area (length) of weld (in) (em) it

¢,g = distances to center of gravity_ (in)(cm)
Ix, Ty = moments of inertia gin ) scm3)

§x, Sy — section modulus (in<)(cm

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

4 = angle (degree) "

§= Z&  angle (radien) (1 radian = —gs= .0174533)

Where J or § are not shown they can be found as J = Ix + Iy ;

&= %; ¢ = distance from c.g. to the extreme fiber =i Z;

-~

L =13 I:l:=-—].i-;-—; Iy = 03

i 2
i 5 J=TIx+ Iy = L, osx=1; sy=0;
X_-‘r‘— _T_ - T! =% ! ]
- P Xt = i+ 125 Ty' = 1e?
— - -

L=1=4d=2b l=a+b; Ir=0;

1Fuad 33 - afye
Ty ey g b )

e —t— X
l Ld—l—bi Bod
l B =

| 3, (3) welds | L =3b; 1=2a+Db;
| \ e .
—_— — I=T+25b
o o]
l 1
4. (4) welds| L = 4b; 1 = 3a + b;
‘ I=—%3—+5a2b
—_— —
-*bl— Ita
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Se (5) welds

T T_Jﬂi_

6. (6) welds

T~ li IJJ

T l

L
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o
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—
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wn
®
+
=2

1 = (o2 + 35a%)

T (@1&5‘\
i | e
L o] Do}

L=mb; 1=aln=1)+D;

I= -—%‘%-[bz + 82 (n? - 1)]

8, (n) even welds

: 1
F.lrd!-—— —}}—F‘r tai _{

L=mnb; l=utn=1)+b; d=a=D>;

I =_%-;- - -iﬁé-i[dz + a?n(n - 2)]

9. (n) pairs of welds P
[ L = 2nb; Iy = 2I;
Yl! (Where-I from formilas 7,8)
X 4 be? e
VL Ix=-rn; Sx = benj
3 2 2
paly e DL 0,
1 1Jcos?L _ a1, = 13 N
Ty m = =) ol
2 2
1¢gind bl s Sy 12cosd. _ _al
11. Y ;
2
X —4-——_r L =2b; Ix= _tig—-; Iy = %—;
+— W
_'__L 2
| b_rp2 2 b
b s .I=—6--('b + 3d%); Sx = bd; 53:—3——-;
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12,
Y L=a+b; °='_s.é-.|s-1-b_;
aq- -
‘ . 3 3
T___......__._.T Ix=e.(d.-o)2+bc2; Iy=~a—1%£-3
X +—‘—LQ'<: o2 1, b3)
| sxt = a(d=c) + R sy = (2% + —
L—b—l sxbm-ﬂd—g—cﬁ-+bc; '
13, y A o
47 | —T' L = 4a; Ix:]y-_-];xl=1yr=1=_§-g3;
|
X x"f‘x’? J=2T; sx=ssr=-~g-a2; sy! =-?-3@£;
AT y
d—a-}
14, 2
Y| L =2(b +d); _1x=-‘§-——(5b+d);
| 2 a)?
X_._-Jlr___'u Iy=—2—-(b+3t1); J= b; s
| |
[ Sx:d.(h+—%-); Sy='ﬂ(d+-§-)i
b_l'
15.

Ttyp)?

2
L=da; I=-g(F—+12);

J=a(—§£—-+ b2 ); =-§—(—%2—+ e )3

2
Ln2(s.+d};-]:x=-%2+—8-;-3—;
a3 ap? ad + d3 _ah? 4 dbe
Weget=g 3 Im—g  *T 2
& 3
s‘x=-3ﬁ-d3 +ah ; Sy=-3-+bd 3
L=2(b+4d)
2,2
L 2,00 4 q) D02 + 4
Be i) = )

s::%—h(b+d)=ﬁ.d_(§_.+_§)..

3V2 + a2

i

18,

a al ad
L=73%; c= 3 Ix= = 9J=‘§-‘
! 23
2 2
sxt = 2 be=-—-la’2r; §Y = —5—;
vh . _ (a+ b)h |
L=2a+2bj o=-g=royi 8= g ap °

(2b = a)( ) 2 a
Tx = bl 2b 23. ‘b+2a; Iy = 2 (—2—+'b}

e Ix | L b)s
s:d::—-—lg-;_S:cbm—--——-o 5 Sy —3-'(—2-+ )s

L=¢a; Ix= Iy = Ix! = 2059-5; J= 533;

5a2

SX=F"3 i

sy = 2.5a%;

L= Ba; Ix=TIy' =6.16a3; J= 12,32 a’;

sx = 4,T1a%; Sy < 5,123

' P33

L=4(B-3%); =1 ="|—-§'(A5-a3)= Z
BB -td
®

2123 = 8’) .
8x = = TE H

Ix = 4"_%_(33 -vl); Iy= f%—(ﬁ - &%)




24. Y

L=5b+d;
© 2 a2
x=FEH+a) . ¥-AB+A)

. 3
o (Al - ()

b3 4+ a3 . pa(v2 + d?) |
i

2 d
Sxb= -%-(41: +d); Sxt= -‘é—-(—‘z‘%—:—a-):

b %2 D .
8yl = -"6'-(1! + 4d); Syr = -g—(-s—:—;:—);

25. :

|

L=5b4+d+ 2w;

12 4+ w(2b + 2t + W) .
2L

cx =

a2 4+ w(ed + 28 = W) .
2L ’

Ix = La-}!ﬁ— +eg2(b + Q) +d2(—%- - oy) +
+ wfloy = )% + o upes il
e B o4 a) + R o) +

ww[(ex )2+ (= ex= 25

J=Ix+ Iyi

cx b=-cx

L=b+d+1; 1=T2+d?;

oy= (@ +1);  ox = o (b + 1)
L= (@ + 1) - dog+ ¢3) + b3

v
Iy = (b + 1}(—%— - bey + ) + ded;

-5 -

L=b+d~-%; a=b =13

a(—%—+t) ~%—+at
Cx = T i Cy = i H

Ix='%z-"d0‘y(d"cy)+a(0y_t)2;

3 bk
Iy=—?—2-+dcx2+a(—-'%—-—cx)2

L=2b+d=-1t); a=>b=1; e=d-t;
a2 + b° + 2t(a + e) |
1

Cyx = BT,
_ ‘a2 4 2 4 26(a + ) .
Sy = 37 :

3
Ix:...dj—‘!g-f—--{- 2{h+d)+d2(-%—-cy]+

+ aley - 1;)2 + e(—-d-—z—t-— - cy)2

= 228 020+ 0) # V(G- o) ¢

+ eleg = £) +a -—b—-%'-i- ~ cx)?

L=2b+d; ex=_i:D_+-T;

42 WS bR
Ix = '1—2‘(5" +d); Iy = —r(-m)u
gx = d(b + -‘é—-)

L=2+e; e=d=2f; ¢ = | ———

2
Ix:-—:-;--t--b—%-—;

Iy = _23__133 + 2be(c = b) + elc - t)2




v e e SR ST T TR TR W

31

L=d+2(b+w);

§b+w!2-2w2.
-

- Jianlamr T :

; ) p
: L w X = e (=S 4 1) + 20(3- ~ £)%
‘t:[—+ X R E
J‘ o Iy=iz’£*5'—"3-+dcx2+2b(-§-'°x)2+
Cx
L-b +2w(b-cx--§-)2‘
.32, . L=2@a+b)+d+e; a=b-t; e=d-2f
f r 262 - t(t = e) .
¥ i = e s Iz '
[ 1 a3 + o> 2 2y.
[ | R Ix = 5= + ¥ 4 ae%)s
J_? ) Iy.=______e.32'n3 S
—b +zb(—§--cx)2+—3-(b+t-2°x)2=
Y 3 3
33 S L=2b+u; rx=%(bd2+%)3 T3=1?"i
Y B 2 3
__ L - v
i 7 =3[l + @) + s
3 2
§x = bd + ~zg— 3 Ssr=-:§~i

L = 2b + u3 o=-é“§—; Ix=%(bdz+—g):

2 .
Iy = 'h(—E— + 2¢2) 4 u(-;— - c)?

Sz='bd+—g§—-

L=‘b';-2d, c=—§3=
Ix=—%%%§g?—;n=-?;; S?=—-]6£;
ik a(a-;q-d); S w digb:d?},

K.

| .

36- b L=24d+Db~-%; °=_%§-; a'=’_h-%—:’—;
3 Bolasdy oo W=t a?
T_—- | Q-X :[x=—6-("";"+—d)s IQY"'"‘—‘I_Q"——'-'—_T'
2
R | # i sxt = -d?(th + d); Sxb = "%"(%);
343 2
I N e
Y 7 2
37. T_ — L =2(b +d); Ix=—dr(b+'%_)=
b3 _ b3 4 d2(3b 4+ d) |
o= X I]r::-ns-, J = 4 ]
L . %
] sx=d(b +—~); 8y = -7
38, y =2(b +d - t);

2 3+ t2(3d =
B S oty pe iAo Y)
J:_bé_:"_‘slz.:t_s..,__"é-_(ha-d-t+t2);

sx=a(dev-ty sy Bu L= gy

2 . v(a =
=20 +d) -t o=t

nz%z-zm(d}c) +'(‘b-1.;)_c2+

2
+5(d + £ = 0)?; ch-—‘g’2+—;—(d-—§-);

2 2
Sy:—%—-l-"%—(d""%")!

L4

L =1+ 2d; °=_§_(‘_1_.1:ﬁ)_.-
a’ . o d 2
k=-3—+bc +2d(T+f-o)

Iy = -jr(-‘éz + at2);




i T | 46, Y, L=2(b 2u);
L =2( +4d); o=—-%?-; . _ Ti'—--— j (b+ u + 2w) 2
i ] = _ _ba? 5 ul, _ 1:3_ e3 ut |
_ d3£4'b+d.2. Iy=-%é' Ayia b2, © :’i'_'__ .r: ¥ Ix—T+w.I+T; IY—"‘;“ e b
_ = E3 1 : ] "'L—: t a=d=-2f; e=Db~ 2w;
gxt = LMD ). o dﬂ:@h:d}g ; | -
T 7y < _Y_ L =2b + 4w + uj
£(b +2d = t) + a2 ] ==
L=2(b+d)-1%; o= T ; - bT—'b____wX . Ix:.;‘b%_zupwag._'_-%;_; I¥=%3-_7f£—:
B dj 5 _ - P | . J'Tf—‘f—“‘— E :
Ix = =~ + be + (b= t)e=-£)°+ J'_—E__b"_-l A
+20(+ £ = 0)?
48, f_b L=5+mu+ 2w cz%ﬁ‘-ﬁ;;
¥ 42, 4. | - |
Iy = = + 5@~ s | |:; = o ]X=—‘.f%-+b(-—%—--—c)2+2w(a+c)2+ua2;
i o, - =l S P I W
43 T——-—-——- L=2(b+u); Ix=—3+-—2 : : — | Iy =2 - Poa=— =1
3 ! L Y
© ::.:-H»-—-X ut? | b3 - b3+l bd? 4+ ut?,
N=T+ s J= g H
J'_J'_' ? 6 = 49. b L=2(b+d=.8R); a=b=2R; h=d = 2R;
—“‘—fl : Sx =1bd + g3 SY = b2+ ut?, )
= H B i | 3 2 2
ol—b v £.5 Bl X .II=—%‘—+—?%+R[££L+R(4J1 +:B’R}];
o a’> 2 .
: L =4b+2d; TIx= bd2; i} 3 2 2
4 T e Tt J—b—l Iy:--%—+—hg-+n-’f-;—+n(4a+ﬁl’n)];
- TS X _ B3, - a3 4+ 23 2 - :
» Iy = 3 J=——r~‘——+b&
l_ = e ) 50. Y L =2b- ,86R; a="hb~ 2R;
a2 2B ) } ‘S
| b2 | ExX = +.2bd; .Sy = Lt l 2
= 5 . © —tgl—X = 2 satr(5- - 1R)? + L024R%;
N~ Y _ _ a2, a bd2 | :
#pe I = dbkeira)y Bemogleg 48] vy * : l—_'—L Iy = ‘%‘3‘ +AR(- = +627R)? + 13133
3 o3 2 2 ; Eopil ]
T IY:'%'*'EE'*%*J_E_GthtL’ i b B 21y
CLI -+ N | = X = =g S =g 5EeR
t a2, a f .
L . SI=T(—5-+9)+M$ ) » . ’
2 3 . ‘
l_b_l W=~§-+-jr[—$!-+at2+—e-(%ﬂ)3]=
a=d=2f; e=b~t;

Ve -11 =




\ L=2b+d=,8R a=b=-R h=4d-2R;

3 2 SR
Ix=‘-}.fz-+-32d-g+—g-[5—fzh—+nf4h+ﬂl%)];

Iy = —2%2 + ho? - 2agla = &) + +298R7 +
+3¥R(e = +363R)%

. 1482
a(b+R)L+1 AR §

c
Y| .
52, L =2ne; I =0c3;
X § =9r2; T = 9rl;
534 L =qTr; Ix= r3(—2§- - -gf;_-): 3175
Y _
/-\—\ Ix'=-g£f—3; Iy=“—2—r3; -I=r3(9'f-%-);-
Y X
(f / M Xr ¢ = —;rr-i At point ™": Sx = -i—z(ﬂz - 8);
| sy =85,
54 p=TE 2157 1= .49
o= -j-%ri- ~ ,63Tr;
55 L= if-; = ,006r3; = ,033527;
Cy = 3733 Cy = o913
56. re I =Wr; Ix= 2.5Tc%; =~ ,57r3;
I 3s .
? 1 J=flx3; o T

Sx = 2,5Tr2; 5y = .6r%;

- o X L =‘j—§§—; Tx = ,012x3; Ty = .28507; .
o
45°
1 - X" Ix'= 1.235r3; o= .97}

paeny Jow (2tsiulosd

.2
n-d.
518 )15;

- 8
(1 = cond)® y£3s

Iy=(e-—;in&coa&. -

Cx = )

_ x{1 = cosd) . _ _reind |
B ] Cy ==%g !

I = 4r8; m = reind; n = rcosd;

Ix = 72(26 + sin2d); Iy = r3(26 ~ 8in2d);

J = 4783
60, _ L=2r8; = _r.g._.;
Ix = T3(8 + sindcosd = ﬁ?_&.):

. I. oo
Ty = r3(8 - sinkcosd); J = 203(0 = _a_n;_é_ ;

| Ix' = x2(@ + sindcosd);

L = 2r(ff = 8); m = rsind ; n = rcosd;

2
Ix=r3(fn'..e_._si32’&!.‘-_?ﬁ_§:i%.);

LIy = rj(ﬁ'l‘ -8 + _.3.2121.2_.'!‘-);

ainzd\), o = Zeind,

J=2r3(ﬂ"a'm’-e =




| ; L
i 62. 1 = 2003 cosd.z = cosdi
= ' e

o = 20BAL= 00BN 1 6 = 6+ By T, = 4r(cosd+ 6); b = 2raind; h = 2rcosd;

T r3[a . sin2 &y + 8in2dg - Ix = ra(—g—man. + gin2d + 29);
= L - _——-—T——— -

- 2
(o 3 conds) ]: 4 Ty = r3(28in2iaind ~ sin2d + 26);
gin24r + sin2dz
Iy = w38 + - ) )i : 67, L = 2r(sind + 2cosd + 8); b = 2rsind;
2 2 ' '
7= 236~ (comdts coad2)® ] Y o o 2P8ind(1 = cosd) .y, - 2rcosi
ki - '
E T_ O,
63., L =6y d=dJ4,+4,; &=81+82; ! = x| == r3l:zcof;2,;. (sind + —%—cos&) + sindcosd +
= : o
_ _coBdy = cos}._r, oy = sind = Bind-l.r: s J \ l B e] - Lo?s
2 Bp ! - 82 ~ - ‘ :
B 2 2
x = p3[82.% sinlcosd = sindicosds _ |>— b—l Iy = ’B[Tsin 4 (stnd + 6eosd ) ~ sindoond.+
R S . 2 + 9];
I (sind = sind)? .
1?‘_ - o2 ' 68, L=20F+2); o=ty 30975

_ (W o+ 4) (T~ 2
e

Iy = 15[ 82 = sindcosd + sindicosds _
_ _(cosds = comd ::2 ]_
’

CF

o 79303

Ty =z (—%— + ?;—) ~ 2, 23?‘:3

T;; 64, n L =Nr+2h; a=h-c}
i { o 69, L =7k; k =T + 2(1 - sind.~ 8)3
i . .
h |' __l_ X Ix=-23—h3+%r—15-2hac+ra(4r+ﬂta); : sl wind) -
M = Q g . = ]
I-" 2 2 2r2 49izh + h2 |
fi ’L“ —'L Iy = —=5-(rr + 4); c=-Ngrzm 4 X m r3(%,_ s —4;0_#‘92_):
,| y '. .
t .
| 654 Y, L=x(+2) +2h; a=h=c; 2 Iy = IBEEEE" = 8 + sindcosd + .-%-(1 = Bmid_)];
: 2 5e : 2
k 1 & : Ix=-3-h5+-JE—r3-2hac+m{# +Ta) + ) —
r ! x a i’ 70, 2 round welds @ "a" L=4r; b= H
| < T LT vore?y  Ty=2(m+ T - ) | ,
I | ' . ) i 1x=Iy='iTr(2r2+a2): Iz = J = 4fir’s
: l_ 0 4 o w222 4 0rh 4 h2 . ! ; )
; =T 2]+ - ' 2 4 a2
| sz=sy=_2ﬂl(z_r__—';“)—, sz =49m2;
: 4x2 4+ 2
: - 4=

- 15 =

;: e




st e e

G

B
g

3 ®r/ L=T(z+ 1) T4 = —mg : : VELD PROPERTIES OF ANY PLANE PATTERN
) 2 T, 2 ¥ 1. Area of weld - IL(in)
Ix = ——(r + 3r1); Iy = =7=(r + 71); ! Ye -
N 4 v g
g I= _;73"_.[1.3 + 2P 4 By (e + 1.1)] : _ 6, \o| c9 dL ~ infinitesimal length
. m T . P ) /_ 2, Moment of area — M(in?2)
-[ X <+ Bx = —-a-—(:l’.‘ + 32‘1): Sy = T(31' + 1‘1); 4 X \ )//’,Xaf (x,y coord.ina.tes}
: " b < Xo i = de.'L-y; My =de'L-x;
: 1 = Y,
Xo _3. Center of gravity - c(in)
L ; L’)-/Xl o = 'l%r—§ oy = -i}?—;
! > /

4+ Moment of inertia - I(in?)
e (%05 Yo coordinates)
3 X

Ixy “jLYg‘dI‘; IYo=fo§'dL

5. Polar moment of inertia — I(in3)
Jo = [ (3 + ¥3)a% = 1xo + T,

i 6. Product of inertia — Ixy(in?)
i ] - d Txo ——IXO‘I dr
Yo = L O

X Pogitive in the 1st and 3rd
quadrant, and negative in the
2nd and 4th quadrant.

7. Moment of inertia about parallel axis (x,y)
Itt=I.ro+0yL; Iy = Iyo + cxLj
Ixy = IXo¥o + exCyl;

8, Moment of inertia about any axis (x,y, )
Ix, = Ix cos?8 + Iy sin%@ - Ixy sin29
Iy, = Ix sin2 + Iy co0s®6 + Ixy sin20

J=Ix+ Iy = Ix, + Iy,

: i Ix,y, = Ixy cos28 = —f_r(I_v - Ix)sin28

- 16 - . | =T -




R =

If weld properties have at least one axis of symmetry, Ixoyo = 0
and Ixp, = Ixg cos28,+ I¥o sin2e,

3 2
Iy = -:—2 + 2'235:;: 2. . 1;_,5537+-‘1(2.5 - 1)2 4 2,236(1 - 1)2 &+

+ 4(1)2 + 4.712(1,5 = 1)2 = 13,56 in3

; Iyo, = Ixg sin29,+ Iyo 00329|
i ——_— e e i 6. Polar moment of inertia., J = Ix + Iy =
. 80/ TR =N, ey Txg = Te= Lroy= Toy= 1 _ | = 68,15 + 13,56 = 81,7 in3

it _J» Practical way to find weld properties treating as a line

7+ Sections modulus. Sx = —?—; Sy = —il"—;
9.1 Bxample 1:  Find weld properties as shown, (Ref. formilas 1,10,53)

‘{1»\ L =‘55”*
! I 0

£

VWhere X, y - distances from c.g. of weld pattern to desired
3 1+ Divide weld on four elements and locate points of weld.

base lines X & Y with original

point "0"? e B e For point "a" Sx; = Tg-g%—:gw = 22,3 in®

> 2, Area of weld, T = J.1: ’ 68.15 13,56 ' 5
Ul: . For point "M Sxp = : = 19,75 in? Syp = —2222~ = 6,78 in
o |68 X . tand = 1/2; d = 26,565° ! ; *b = 5oL ER _315—.. 7
/‘L L=1+ 2/cosd + 4 + 1,55 = H 9.2 Find weld Ea:cperties about Xp & Yo coordinates which are
b e =1+ 2.236 + 4 + 4.712 = 11,95 in i rotated 22° from original position.
2"\ 3. Moments of area. I = p l.y; 1. Product of inertia. Tmy =31-x.y;
P P . Oonte example To 1y = 1(145)(=3445) + 2,236(0) (=2.95) +
e = 1(= 2.236(~4. -2 J12(2 X 1e5 = ~18,56 : A
U D) aedl ] T % o + 4(=1)(~45) + 4.712(1.55 + .95)(.5) = 2.5 in 3
= 1(2. 2,236(1 12(1,5) = 11.8 in?
v e 36( ) e { 5) E 2, Moments of inertia.
4. Center of gravity. cx = --::&-; ey = —E—;—.; - Ixp = 68,15c05222 + 13.563531222 - 2,5sin44 = 58,7 j_n3
o “ = 68,158in%22 + 13.56008222 + 2,58ind4 = 23 ind
ox = 11:8 =1 in o 18.;6 s ' 1| Iyo 5sin + 13.56c0s + 2.58ind4 3

3+ Check polar moment of inertia.
{| 5+ Moments of inertia about c.gs Ix =3.Txy +J.1-¥2; _ T = 58,7 + 23 = 81,7 in?

Ui ' Iy =LTye + )il x?;

5['. Where Ixg, Iyo = moments of inertia of each element about its

9,3 Example 23 L=4x24+8=16 in
4x2x2~-8x2

| OVl Cafs i ox = T =0
i, T T ~ distances from c.g. of weld pattern %o c.g. :
of an element ey = 0

3
Ix='?2""'2x4122=74.57 in}

1y=2-—‘1’f-2-_3 +8x22i2x4x2%+
= 74,67 in3

2 3
Ix=1—1;ﬁ£‘+—??—+.3:1.53-1-1(5-‘1.55)24-

+ 20236(4.5 = 1,55)2 + 4(2 = 1.55)% + 4.712(1.55 + .95)2 =
= 68.15 in3

. 1
S |
18 , T




Iy=8x(-2)x(0) +4x2x2+4x2x (-2)
Iy =0

1}
[=]

Ix =TIy = Ix, = Iy, , but section modulus is different due to

different distances to extreme points.

10, Sample of calculation with using programmable calculator TI - 59
oy
Cx WP -1

//fﬂ:) ' . ¥
R E 0. %
o| —} + St=Xo 8. L
g + 2, ®
i o ¥
4, L
Z. %
(:)s. ¥
4, L

16. 00 L

z. 00 i G

4. 00 oY

74,67 I¥

74,67 . Iy

149, 33 1z

8

12.67 S4B

18.67 SHT

37.33 5YL

18.67 SYR

) - 20 -

Notations:
XY, 2, XYoo = coordinates of
each weld (li)
1412 13 ess 13 = length of
each weld
ex oy ¢, =~ coordinates of c.g.
of weld pattern
I - total length (area) of weld

Ix Iy Iz -~ moments of inertia

of weld pattern with |
respect to c.g of
weld

14 =V(x, - X2)% + (Y, = Y2)? + (z) - 32)2_'= L =)E11

5 a0+ %)) w110+ 1)) 5 [11@+ 25)]
ex = A e A b3 e 3

2

Let: A5 = (I? + x% +X,Xp); By = (Y? + Y% + Y, ¥2);

01 = (2% + 28 + 2,%2);
Then: Ix = -%— ZLli(Bi +0g)] = n(cF + e2)s
Ty = -%- Y[2sas +05)] - 1ed + 2);
Tz = -%- Y [2alas + )] - (% + o2);

Example: Find propertie;u of 3~dimensional weld pattern with

coordinates X,Y,Z
(ONS5)0)f ¢14)(2)(-3) as shown
-

- 21 -




Ao Dlias g T

L= ‘\[(1 502+ (0-52+ (T-02+
V[‘i 5~ (=1.4)]2 + [(-2) = 2]2 + [1.2 - (=3)]2 = 8.73 + 8.27 = 17.0
8.73(1.5 + 0) ;a.ij([d, 54 (1) 4

8,75(0 + 5) s 8:21 [=2) 2] _ 4.8
7

8.73(1_+ 0) ;48.27[1.2 + (D _ .36

'z
v Aq =152 02 4 1.5 x 0= 2,255 Mg = 457 + 142 + 4.5(-1.4) = 15.91
Bp =22 + 2% 4 (-2)(2) = 4
Cp = 1,22 4+ 32 + 1,2(-3) = 6.84

By=02+5+0x5=25

1]

c1=T2+0% +Tx0=49

1= _13_[3.73(25 +49) + 8.27(4 + 6.84)] -
- 17(1.282 & 1.36%) = 185.9

Ty = —5[8.73(2.25 + 49) + 8.27(15.91 + 6.84)] -
~ 17(1,142 + 1,36%) = 158.3

= —}-[3.73(2.25 +25) + 8.21(15.91 + 4)] = | wp-a1 -
= 17(1.142 4 1,28%) = 84,2 L %
0. Hna
. 0. Y1
8 2
Same problem can be solved by using " S %é
7T — 59 programmable calculator: g :

-1.4 nl
(Discrepa.ncy in the results is 4.5 e
due to more accurate calculation ) = Y1
by computer) 3. vo
=3 |
5 22

iv. 01 L

"~ 1.14 (4

8 1. 28 oY

*é 1. 36 CZ

125, 24 I%

~ 158. 42 IY

24,13 12

- 22 -
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WELDING OF STRUCTUTAL TUBING (TS)

TS to flat surface

For.parallel weld properties see formula 50 and tables 21, 22,

effective
length of
the weld

For weld all around properties
(17 see formula 49 and tables 19,20,

b For C-weld properties see
formola 51.

Distance between flare-bevel
welds can be assumed as:

| I d::'I'S—%-R or
R for R = 2% ‘1=T‘3..-—z—

- 23 =
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WELD STRESS FOR VARIOUS WELD PATTERNS

_WELD BRI R S

1. Find properties of weld pattern

Weld length can be 2, Determine applied forces and moments with respect to the center
assumed as: of gravity of the weld

By =T54 - R 3, Weld stress formilas
R =Ry or R=Rp
whichever is grater.

A 1

Data: Weld properties (L, Smy Sn, Jp cm en)

Applied forces and moments (Fm, Fn, Fp, lm, Mn, Mp)
For R = 2t p

i
|
i
fi
i
|

i By = T84 = 261 0r2) ' Tote:
! Distance between welds: : P - TFor conservative formilas use
|l a 5 absolute values for F and M
:E - — For exact solutions consider
.L By = TSp = Ry or direction of T and M
2 = TS, = 2%,
2 52 2 Tind: Weld stress
R4
ﬂ.1 = T84 = - or
al
by ®3 ~ys n
c.g. of the weld
/ Cn Conservative formla:
& Fp Yim ¥n 2
@ tP'G) fw—[(L +Sm+——-3n}+
— —— [}
M +(Fm+ygc)2+(m+mh)z]/z
G 0] T J L J
N Exact solution @ points 1,2,3.41
! or: E
; 2 £ = =gt =g
® | ®
i m_, -
: fom = “5m } fon =G0’
L e ‘ + M
b B=1T5, ~ R or for R = 2% B=T52-2-T:2 e @ N
jal
1 d.=T51-—T or ﬂ.=TS1-T-
i
TR . =2 - : =eD=




2 i 2 2. , Conservative formula:
£1 = [(fp + fpm + £5n)° + (fn = £p)° + (& = £0p)°] ¢m '
} 4 HMm Mn \2
. " fy e [(E L0 Mo
£ = [{fp + fpm - pnjz + (£ = £ )2 + (£, + fnp)z] @ _] ® [ L Sm Sn ;
[ i Fm 2 Fn M 2
o [~ Gy S 8B (B BT | 5 o (P s Aon)? 4 (2 2 op)2)
|7 £y = 2]}& : (.F -
K = [(fp = fpp + fm) + (£ + fmp) + (£, - fn?) ! @ 0 Exact solution @ points 1,2,3,4:
| - : A _
i‘l i fP:IJﬂ-; fm=-{l; fn=___..§'h;
i @ C.:T m Conservative formula: & = é: ) 2 ; SN - . - " "
' I f, [(_Ep__+m+m)2+ % Pa Sm T " Tsn Tpm T ST
j w= LVE “Sm " "8n ' .
- 1 2 =--‘Ip-(}n £ =-—HP—cm f' _}.{P_.q:'
g . S % mp oy 7 Tmp T TFTY Cap T Ty m
{: o p + (__LI‘E__, + --J&E!ﬂ)2 + (_%_‘n__ + —I-:;E-Cm}z] " ) "
1 0 i T I M : £1 = [(fp + fpm + £50)% + (£ = £35)° + (£ = £0p)?]
© Exact solution @ points 1,2,3:
® ® fp = [(£p + £3 = l'm)2 + (g~ mp)z + (f, + 1, pjz‘lw‘
= . Jm_, P .. 2 !
5 N‘ - o= _L&' fn= =53 == £3 = [(fp = fon = £5,)% + (£ + .f'mp)2 A+ (B, + i‘;m}z]&
Sm = —52-5 Sm = —5r—3 - - » 2 2 2
n : n fpm = f{m = —Smr'i fﬁn = ﬁ—; fy = [(fp = fpm o fpn) +( o+ fm'p) + (fn = fnp)ﬂ
Bn = ~=-7 Sp = g3
Mn_, . = ',
o fon = 5ot Tup = -L}Lc-n, o = %’Lcn, Conservative formmla:
+M§ 2
I Thp = 1\} Cns Ly = G [('?“" —)" +
M + ( HI‘E-F ig + fl)z]/z
L
= [(£p + Tom ~ ) + (£g = fap)? + ‘
- . Exact solution @ any p "
v (g + 22 u selution oint "y
i : N ¥ Fp Mm In 2
; - f2 = [(% = pm = £n)? + (fn + f3p)® + w= [+ Fhoind + Foosd)? +
' . , o % f1 = %_r Fm . 2 oy 92
f | ¥ (fn+fnp)] + (=~ fesind)” + (——'—L ~ f'vcosd)
; o 25 = [(2p = L+ En)® + (8u + 2ho)or 2
) == 212
i + (fn = fnp) ] *
5. Here, for point 3
H 1 Tm
.- Ay

1
i

i B
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i Sl v S

oy weld pattemm Conservative formulat

e ———————

& We can select some imaginary (or real)
m w point with maximum distances from c.g&e

/qﬂ Then:

S i‘w=[(—-%L+i—;-Cn+%tﬁn)2+

4+ —M - Y
- B s (v ]

Exact solution @ oint should consider
N Teal direction of applied forces and moments
and actual coordinates of the pointe

Example: p
Weld of C6x10.5 Data: _

with 1" return G Fm = -380 1b

< .
; 0 Fn = 2000 1b
)
—~—

TFp = =1500 1b

Im = 32000 1b-in
Mn = 5000 1b=im
Mp = —7200 1b=in

From table 15 weld properties are:
L =121 in
Ch =46 in; On = 2,03 = o6 = 1.43 in
tn=3in
m = 22,9 ‘in®
Sn = 43 in2; S =10.3 in
3=T49 in’ '

Consexvative formila: (Use absolute values of |Ffand M)
200
e [0 o 00 K (B D
v (50— -7{-;232—1.43)2]’(3 = 2720 1v/in

- 28 =

W

Exact solution: =1500

® e el
£ = e = =31 1b
; ﬁ?n ® & - .1.2.._2005: = 165 1b

2000 _
fom ™ “3’2"9—. = 1397 1b
o £ = _%E.’%— = 485 1b

e
5 A 000
S ’}},A flm=—%3—-= 1163 1b
P
0

fmp = IG5 = =268 1b

4]
fap = (<96)(1043) = =137 1t
fl‘m = (=96)(.6) = =58 1b

|
£q = [(~124 + 1397 + 1163)2 + (=31 ~(-288))% + (165 = (_m))g]fz _
= 2468 1bfin
£ = [(~124 + 1397 - 485)% + (=31 - (~288))2 + (165 + (-58))?]
= 836 1b/in l
£5 = (124 - 1397 = 495)% + (31 + (-208))° + (1654 TN
' = 2034 1b/in
g4 = [(-124 = 1397 + 1163)2 + (=31 + (~288))% + (165 = (_137))214’2:
= 567 1b/in

2

g




L

Same problem can be solved by using TT - 59 programmable calculator.

Discrepancy in the results is due to
more accurate calculation by computer,

ns-1
0. A
0. B
'®5 143 12, 1 L
' 68,7 ¥
® f. 18 12
=I‘Q JMJV B, "
h . 'ﬂ_ Fx 0. ¥
Tt === a. z
) M My -280, FY
il -1500, FYy
NE) ® 2000. Fz
CPM, 22000, MR
l -7200, 1Y
[ 5000, Mz
-0. 6 *A
s *B
2035, #1
-0.6 “f
=3 *B
236, #)
1. 453 #A
3 #B
572, £
1. 43 #A
=3 *B
2463, £

Corresporiding signa of the applied forces,moments and coordinates
automatically will give correct value of weld stress.

At point "w': )
fy= (T + (e - op) - Ty - o)) +

+(—L§r—- Im;(z-o-z)+.r§: (::-—cx]}2+

e S TRCEE T

Example (cont. fromy . 21,22)

Fx = 2700 1b
Fy = ~1500 1b
Fz = 6400 1b

Mx = 17500 1b-in
My = 92000 1b-in
Mz = ~9000 1b-in

For weld properties
see p, 21,22




At each point of weld:
Rl R N L (T : Seme problen oan be solved by using 11-59 programable caleulator:
e 17500 _ . My | 92000 _ Mz _ =9000 ;
Ix 165.9 ~ 241 Iy  158.3 2812 Iz B =106.9 o Wws-21
£y = [(159 + 561.2(7 = 1.36) + 106,9(0 ~ 1.28))? + ! 11;):4 C‘L'
+ (=88 =94.1(5.64) = 106,9(1.5 = 1,14))? + ) i :2 gi
A ge" e
+ (376 + 94.1(~1.28) - 531.2(.36}}2] = 3365 1b/in };2’9' %:
g84. 2
f2 = [(159 + 551-2(—1136) + 10’5p9(5 L 1.28))2 + i 2700, R 'E;%
-1500 .I.IJ e
+ (=88 = 94.1(=1.36) = 106,9(0 - 1.14))2 4 643:::. Ez
+ (376 + 94.1(3.72 - 581.2(—1.14)}?]yz= 1417 1b/in . ' éggf@lg H?
: -2000, Mz
f3 = [(159 + 581,2(=3 = 1.36) + 106,9(2 - 1,28))2 +
+ (~88 =~ 94.1(=4.36) = 106,9(=1.4 = 1,,1::())2 + 1';-;5 $
Y, : 7. z
+ (376 + 94.1(.72) - 531.2(-2.54))"] ?e 3053 1b/in : 336é: thl
4= [(159 + 581.2(1.2 : 1.36) + 106,9(-2 - 1,28))% + : 8. "
+ (=88 = 94.1(~.16) = 106.9(4.5 - 1.14))° + g é
! : - s
+ (376 + 94.1(=3.28) - 581.2(3.36))2]'(@: 1955 1b/in i 1418, FlJ
i -1. 4 u
2053, Fid
i | i 4 ’
i i « 3 “
: | =B Y
1.2 P4
i 1955 Fl
I
i = 32w
b

i - 33~
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Check weld between TS 2x2x1/4 (Fy = 42.0 ksi) and W 4:13
(Fy = 36.0 ksi), Electrode E 60 XX

f

I 7 i

/TSZXZX%[-

RN

(s

1+ Weld properties:
b=41in; L =8inj
2
§x = 4— = 5.33 in?
2, Applied forces and moments
at c.ge of I‘f:ha weld:
Fx = 5090 1b
Y ¥ Ty = 3200 1b
Mx = 3200 x 5 = 16000 1b-in

3. Weld stress
7.1 Conservative design:

VI
o (22 . 189002, (330 2]° 5459 1v/im

Allowable loads ('I'a.‘ble 2) for flare bevel weld
(t = 1/4"; ¥y = 36,0 ksi; E 60 XX)

Fs = 2250 < 3459 1b/in
Ft = 2812 < 3459 1b/in
Fe = 5625 > 3459 1b/in

More accurate design required to qualify the weld

= ok

342 Txact design:

34241 Shear stress fg = __5—5000

= 625 1b/in
3.2,2 Tensile stress (at point 1) fy =
3.2.3 Comptessive stress (at point 2)
£, J%'—%'%-+%°'£—=3402 1b/in
3,2.4 Interaction formila can be used
at point 1 [(-Eg—?%—)? + (-Ta—g—:;%—)alyz

at point 2 [(—%%}2 + (—2225{5,--)2]"’z

1]

16000 _
5033

£966<< 1

6661

3200
g

= 2602 1b/in

- 3T =

T e T




TARLE
PARALLEL, WELDS TABLE 3
(Formula 11) Yb SQUARE and RECTANGULAR WELDS
O o F, (Formilas 13,14)
|
B — X

: - :

i E YR 6 10 O T R T i
0 T 01 201 20 2.0 20 2.0] 2.0 2.0| 2.0 ' —

i 1 Sx 1.0 2.0 3.0 4,0. 5.0 6,0 7.0 8.0 9.0 - n % Do o o M Mmiin e e~ o o|lo o o—[
v Sy [ .33 0.331 0.33] 0.33 0.33] 0.33] 0.33] 0.33 0.33 T B~ 1 Vg B Bl 8 S|d o S o o
I J 0.67) 2.17| 4.67] 8.17| 12187 18017] 24.67| 32.17| 40.67 = 8RR RS FPReRe ¥ one g

i

L 401 4.0 40| 40| 4.0 2.0 4.0 | 4.0| 4.0

o 2| SX| 201 4.0 6,0 8.0 10.0 | 120 14.0 | 16,0 | 18,0 2 |IRR RN\ o Rlo B8l = 3[R 8 mle Q9
il Sy 133 133 1,33 1.33 133 1.33]. 1.33] 1.33 1.33 N IV N N e E‘-}' eﬁ' 2SR5
T} 233 5.33| 10.33] 17.33| 26.53| 31.53| 50.53| 65.33] eo-a3 sollhal sl o B NG -
| L 6.0 6,0 6.0 6,0 6,0 6.0 6.0 6,0 6,0 A AR Fa )

! i Sx| 3.0 6.0 9.0 12,0 15.0 [ 18.0 21.0 | 24,0 | 27.0 dIRagenamaleo Y e o
i 3lsy| 3.0| 30| 30 301 3.0 30| 350/ 3.0]| 30 Mmmntsnaaaammﬂm&:ﬁa
i J 6.0 | 10.5 | 18.0 | 28.5 | 4210 | 585 78.0 [100.5 [125,0

bl 2] 201 &0f 601 80 ®G[ 0] 801 55 8.0 1133883282222 2z.laceleq S
Hy Sx1 4.0 [ 8,0 | 12,0 [ 16,0 [ 20,0 [ 24.0 [ 28.0 32.0 | 36.0 CeRRIfedgld gl J& IR
!;-! 4] sy 233 53| iz >33 5.33 233 5.33| “5.33| “5.33

i J 12, 7] 18. 7| 28. T 42, 1 0,67 82, 7 108,7 138.7 17207 ™ o= w L) {;t :N '3 'ﬁ- L) my ﬁ' \ﬁ L
(& H H H

i L | 19.0 [ 10.0 | 10,0 | 10.0 [ 10.0 [ 10.0 10.0 [ 10.0 | 10.0 & AR E’ <+ R|& E i =l g @ @ld & E
i ox| 201 10.0 | 15.0 | 20,0 | 25,0 | 300 | 35.0 40,0 | 45.0

i 5 Sy 8.33] 8.33| 8.33| 8,33 8,331 8,33 8.33] 8,33 8433 " =|

}h J | 23.33] 30.83| 43.33| 60.83| 83.33|110.8 |143.3 |180.8 223.3 T 5 h B b s il I b - e 3as

L | 120 [ 120 | 12,0 ['12.0 | 12,0 | 1200 | 2.0 12,0 [ 12,0 (TR R e 3R REES S
i 6| 5x| 60 12,0 | 18,0 | 24,0 | 30.0 | 3600 42,0 | 48.0 | 54.0 L [
b Sy | 12,0 | 12,0 [ 12,0 [ 12,0 | 1200 | 200 12,0 [ 12,0 | 2.0
i J | 39.0 | 48.0 | €3.0 | 84.0 |111.0 |144.0 183.0 [228,0 |279.0 Ro K 2. R[M o mlo . wfe mmle g o
& L | 14.0 [ 14.0 | 14,0 | 14,0 | 14.0 | 14.0 14,0 | 14.0,] 14.0 B B R FRIGERZIL HE RS Ao T
Sx | 7.0 | 14.0 | 21.0 | 28.0 | 35.0 42,0 | 49,0 | 56,0 | 63.0 2 Tt e B
i T sy | 16.33 16,33 16.33( 16.33| 16,33 16,33 16.33| 16.33| 16,33 :

P J 60067 71017 83067 113,2 144.7 183.2 22&.7 281.2 340-7 . a O. q o. O. D- q C: s 2. D. Q. O‘ O. 3 D- D. 0- 3
E1 =+ 0 OO o e o < o ofw o
i L | 16.0 [ 16,0 | 16,0 | 16,0 | 16.0 | 16.0 16.0 | 16.0 | 16.0 AR D LT R o B
[ Sx | 8.0 | 16,0 | 24.0 | 32,0 | 40.0 | 48.0 5640 | 64,0 | 72,0 | TR
i 8 5y | 21.33( 21.33] 21,33] 21,33 21.33] 21.33] 21,33 21,33 21.33 o~ o o] e " O |l v
i J_| 89.33[101.3 [121.5 |149.5 [185.3 [229.3 |281.3 341,53 1409.3 . RN XRE xR AE3 REE ¥y Kk
! L 1 18,0 [ 18,0 | 18,0 [ 18,0 | 18.0 18,0 | 18,0 | 18,0 | 18.0 LT PN SN { TS
; Sx | 2-0 | 18,0 | 27,0 | 36,0 | 45.0 | 5400 63,0 [ 72,0 | e1.0 :
sy | 27.0 | 2700 21.0 | 27,0 | 27,0 | 27,0 | 27.0 | 2700 27.0 i

J_|126.0 |139.5 [162.0 |193.5 [234.0 |283.5 342.0 409,5 |486.0

L 20,0 20,0 | 20,0 20,0 20,0 | 20,0 20,0 20,0 20,0

E 10 5% | 19.0 | 20.0 | 30,0 | 40,0 | 50.0 | 0.0 70.0 | 80,0 | 90,0
i Sy | 33.33| 33,33| 33.33| 33.33 33.33| 33.33| 33.33| 33.33 33433
I I 1717 [186.7 [211.7 [2236.7 |291.7 346.7 [411.7 |486.7  [571.7
.f_ | : - 38 - , - 39 o
s .




. TABLE 5 ; i - ‘TABLE 6
. CIRCUMFERENTTAT, WELD : S . ANGLES
) . (Formla 52) - » el ual le |
< L= g
il . : 1 +
f i Q L“‘-—'\ H %)
Nominal [ Outside . . Exterior weld Interi
i Diameter | Diameter i S J . e erior weld
" ‘ 1/2 | o.e40 | 2.64 0.55 0.47 ) ingle I | s |st |4 e | e
| 3/4 | 14050 | 3.30 | 0.87 0.3} ! o ;3| T8x8 16,0 |53.3 |17.8 [213 | 2.00 |6.00
| 1 1315 | 4.13 1.36 179 L8x8x1-1/8 |13.7 }39.4 |13.1 [135 | 1.72 |5,16
i 1-1/4 1,660 5,22 2,16 3.59 ] x;ﬁ :1-3 .gg.g 136 143 1.75 | 5.25
i Sab x1/8 i A .10 151 1.78 | 5.35
i 1-1/2 1.900 5.97 2.84 5439 E"é x 3/4 |14.5 |43.8 [14.6 |159 1.81 | 5.44
i 2 2,315 | T.46 4.43 10.5 R= x 5/8 |14.7 |45.3 |15.1 |167 1.84 [ 5.34
b o-1/2 2.875 9.03 6.49 18.7 x 1/2 [15.0 |46.9 |15.6 |176 1.88 | 5.62
' _ 3 3,500 | 11.0 9,62 3.7 | & 2| 16x6 ‘112.0 [30.0 |10.0 | 90.0 | 1.50 | 4.50
! 3-1/2 | 4,000 | 12.6 12,6 50,3 g [ -}/3 g g | 2 o0l S0
o x 10. 21.9 T«30 «1 1.28 | 3.85
4 | %o 15.9 6 B9l x 3/ [105 |23.0 | 7.66 | 0.3 | 1.31 |3.98
5 5.563 | 17.5 24.3 135 E% x ?;g ﬁg gg; ggg gg; 1;@ _1.?4
x . . . . . 4,12
6 6.625 | 20.8 34.5 | - 228 x3/8 |11.2 |26.4 | 8.79 | 72.2 | 1.41 |4.22
8 8,625 27.1 58.4 504 -
10 10,750 33.8 90.8 976 & 2| 15x5 10.0 |20.8 6,94 | 52.1 | 1.25 | 3.75
: ‘I5x5x 7/8 | 8425 |14.2 | 4.73 | 29.2 | 1,03 |3.10
12 12,730 | 40,1 { 120 1628 8. | x3/4 |8.50[15.0 | 502 | 32,0 | 1,06 |3.19-
14 14,000 | 44,0 154 2155 He x;ﬁ ggg 1;?2 2.63 38,0 1.12 3,37
+ = x . . 094 41.2 1.1 3047
16 16,000 | 50,5 | 201 217" . & x 5/16 | 9.38 [18.3 | 6.70 | 42.9 | 1.17 | 3.52
18 18,000 | 56.6 254 4580
20 20,000 | 62.8 | 314 6283 : 6 2§ LAxd 8.00 1 13,3 | 4.44 | 26,7 | 1.00 } 3.00
L4x4x 3/4 | 6,50 | .80 | 2,93 | 14.3 | .81 |2.44
28| 22,000 3 691 ] 280 8363 i x5/8 | 6,75 9.49 | 3.16 | 16.0 | .84 |2.54
24 24,000 | 75.4 452 10857 ";'3 x;//’g ;gg 18'; vs.go 17.9 | .88 |2.62
) x - 7.25 | 10, 3.65 | 19.8 | .91 |2,72
ol Bl Mol T s, - 57 x56 | 713711103 | 5078 | 2009 | L9z |2u77
28 28,000 | 88,0 616 17241 | x1/4 [7.50 [11.7 | 3.91 | 22,0 | .94 |2.81
i 20,900 | o2 101 21206 ) o = | n3kx3% 7,00 |10.2 | 3.40 | 17.9 | .88 |2.62
3 %00 1:100 ol Lol o s | D3x3px 73. 6,25 | 8.14 | 2.71 | 127 | .78 |2.35
34 34,000 |107 908 30869 . ; ‘é;.} x5/16 | 6,38: | 8.47 | 2.82 | 13.5 .80 |2.39
| 36 36,000 | 113 1018 36643 ; x 1/4] 6.50 | 8,80 | 2,93 | 14.3 «81 | 2,44
sl 42 42,000 |132 1385 58189

: - 40 -
i 4 o




Angle L Sb S5t J c c!
& 2| 13x3 6,00 7.50| 2,50 |11.2 | .75] 2.25
g |D3x3x 1/2 | 5.00] 5.21| 1.74] 6.51 | .63] 1.87
B x 3/8 |5.25|. 5.74| 1.91| 7.54 | .66| 1.97
g x 5/16 | 5.38| 6.02| 2.,01| 8.09 | .67| 2.02
iy x /4 | 5.50| 6.30| 2.10| 8.67 | .69| 2.06
x 3/16 | 5.63| 6,59| 2.20| 9.27 | .70| 2.11
o 2| 12ga2d 5.00| 5.21| 1.74| 6.51 | .63] 1.87
LE'ExEéx y& 4-25 3&?6 1025. ) 4-00 053 1-60
-';qj x5, 16 4.38 3.99 1.33 4036 55 1-64
ﬁg x 1/4] 4.50 | 4.22 | 1,41 | 4475 | 56| 1,69
x3/16| 4,63 | 4.46 | 1.49 | 5.15 | .58] 1.73
M =] Lex2 4,00 | 3,33| 1.11 ] 3.33 | .50] 1.50
w |Tex2x 3/8 [ 3.25] 2,20 L73| 1.79 | .41) 1.22
A x 5/16 | 3.38| 2.37| .79 2,00 | .42] 1.27
b x1/4 |3.50| 2.55| .85] 2.23 | 44| 1.31
8~ x 3/16 | 3.62| 2.74| .91| 2.48 | .45| 1.36
x1/8 |3.75| 2.93| .98 2.75 | .47] 1.40
i 2| v} 3,50 | 2.55| .85 2.23 | .44 1.31
LRx12x 1/4 ] 3.00 | 1.87 | .62 | 1.41 | .37] 1413
| *xEAG 3,12 2,03| .68 1.59 | .39 1:17
g2 x 1/8| 3.25| 2,20 W73| 1.79 | .41] 1.22
2Tl 3,00 1.87( .62] 1.41 | .37] 1.13
- lntxtix 1/4] 2.50 | 1.30 «43 B1 ] 31| .2
29 : exBAS 2.62| 1.43| 48| .94 .33 .93
o2 x1/8] 2,75 1.57| .52| 1.08 | .34{ 1,03
o 2| Ly 250 1.30| 43| .81 31| .94
| DX /4] 2,00 w831 28] 42| W25] .75
43 o x3/16 | 2.12 <94 31 «50 «26 +80
2 xi/82.25] 1,05 .35| .59 | .28] .84
2] nixt 2,00 .83| ,28 42 | .25] .75
Lixix 1/4 | 1.50) 47| .16 17| «19] .56

£ x 3/16 [1.62| .55| .18| .22 .20| .61 |
A2 x1/8 |1.75| .64| .21 .28 | 22| .66
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TABLE
ANGLES
y , Unegual legs Cx y ;
(.‘,l Ex (Formula 24) \] Cx
E pr—— £
G| "&JJ
& : +—tx & _-I- X
Ihc‘térior weld Interior weld
ingle L |sxd |sxt [syl |syr | g og | ex | oy | op
3= | 18x6 14,0 [ 42,7 [17.1 | 38.0 |10.4 (146 [1.29|4.71]2.29|5.71
S8 | nexbxi 12,0 | 31.5 [ 13.0 | 27.5 | 7.24| 93.0|1.04|3.96|2.04|4.96
A2 x3/4 12,5 | 3441 [ 13,9 | 30,0 | 7.97|105 |1.10|4.15|2.10{5.15
x1/2 13.0 | 36,9 | 14.9 | 32,5 | 8.73|118 |1.16]4.34]|2.16{5.34
M= 18xd4 12,0 | 32.0 | 16,0 | 24.0 | 4.80(101 .6713.33|2.67(5.33
2| Lexdxi 10.0 |22.2 [11.9 | 15.5 | 2.74| 61.3| .45|2.55(2.45|4.55
qe x3/4 10,5 24,5 |12.9 | 17.5 | 3.20| 70,0| .50|2.75|2.50(4.75
x1/2 | 11,0 26,9 |13.9 [19.5 | 3.70| 79.6] .56|2.94]|2.56|4.94 |
M= | L7x4 11,0 [26.8 |12,5 |21.3 | 4.74| T5.3| +73]3.27|2.23|4.77
2 | vrax3/a 9450]20.0 | 9.80[15.3 | 3.16| 49.7( .56|2.69(2.06|4.19
H2 x1/2 10,0 | 22,2 (10,7 |17.2 | 3.65| 57.5| .61|2.89|2.11(4.39
x3/8 102 (23,3 |11.1 | 1842 | 3.91| 61.6| .64]2.99(2.14[4.49
M= 16x4 10,0 | 22,0 | 9.43|18.7 | 4.67| 54.5| .80|3.20(1,80(4.20
o | 16x4x3/4 o | 8.50] 16,0 | 7.13|13.1 | 3.10| 34.0| .62|2.63|1.623.63
85 x5/8 8,75| 16,9 | 7.50|14.0 | 3.34| 37.0| +65(|2.73|1.65(3.73
8= x1/2 9.00[ 17.9 | 7.87|14.9 | 3.59| 40.2| .68|2,82|1.68|3,82
x3/8 9.25| 18,9 | 8424[15.8 | 3.85| 43.5| .71]2.92[1.71(3.92
&2 | 16x3.5 9.50] 20,0 | 9.23|16.0 | 3.62| 48.2| .64]2.86[1.89]4.11
(3.2 | T6x3.5x3/8 | 8.75(17.0 | 8,05(13.3 | 2.90| 38.2| .56/2.57|1.81|3,82
x5/16 | 8.8817.5 | 8.24|13.8 | 3.02| 39.7| .57|2.62[1.82]3.87
M= | 15x3.5 8,50 15,8 | 6.60]13.7 | 3.55| 33.2| .72|2.78|1.47|3.53
s o | £5%3.5x3/4 | 7.00|10.8 | 4.71| 9.05| 2,21 18.8 | ,54|2,21|1.29|2.96
83 x1/2 | 7.50(12.4 | 5.30[10,5 | 2.63| 23.0 | .60|2.40|1.35|3.15
"= x3/8 | Ta75|13.2 | 5.61[11.3 | 2.84| 25.3 | .63|2,50(1.38(3.25
x5/16 | 7.88|13.6 | 5.77{11.6 | 2,96| 26,5 | .65(2.54 [1.40|3.29
M2 | 15x3 8.00| 14,2 | 6.44[11.5 | 2,65| 28.6 | .56|2.44 |1.56|3. 44
. | Tex3x1/2 7,00 10.9 | 5.15| 8.54 | 1.86 | 19.5 | .45|2.05 [1.45/3.05
g9 x3/8 74250 1127 | 5.46| 9.24 | 2,04 | 21.6 | .48|2.15(1.48]3,15
29 x5/16 7.38{ 12,1 | 5.62| 9.60 | 2.14 | 22,7 | .49(2.20 [1.49]3.20
A x1/4 7.5012.5 | 5.78| 9.97 | 2.24| 23.8 | .50(2.25 [1.50(3.25
- 43 -




|
24

Pk

Angle LS (St | vl fsyr| 0 | orf ok | oy | o ' — TABLE 8
A2 Wb [7.50).12,0 [4.36 | 1.4 |3.46|22.1] 02| 2.60|1.0] 2,05 Bqual legs
o | D4X35x1/2 16,50 | 9,04{3,335 | 8,50]2,55|14.4 | .69 2.31] ,94/2.56 (Formila 28) o
& x3/8 (6,75 | 9.74/3.58 | 9.18]2.76[16.1| i72 2.51| .97(2,66 ! .
8= x5/16 16,88 [ 10,1 (3,70 | 9.53|2:88[17.0 | 174|245 $a9 2,70 : t =
x1/4 _]7.00 | 10,5 |3.83 | 9.892.99]16.0 175 2.50/1,00(2.75 | ’ i
CEARTES] 7400 | 10,7 |4.27 | 9.50(2.59|18.3 | .64]2.36 1.14/2.86 |
.| pdx3x1/2 6.00 | 7.88(3.24 | 6.88]1.81]11.6 | .52]1.98|1, 02 2,48 7 % P '
g x3/8 16425 | 8.5313.49 | 7.49]1.99|13.1 | -55|2208]1.05 5. 26 dngie < 2.4 @
- x5/16 16,38 | 8,87|3,61 7.8112,09113,9 | .57(2,12{1.07| 2,62 LexBx1-1/8 129.7 | 32,0 | 75.2 | 359 2,39 5.61
A xX1/4 _ [6.50| 9.22|3.74 | 8.14]2.18[12.7 | +38]2.17 1200 2,67 x1 30,0 | 32,3 | 77.6 | 365 | 2.35/ 5.65
P x7/8 30.2 | 32.6 | 80,2 | 370 2,31| 5.69
B | L3.5%3 650 | 9.04]3.33 | 8.50|2.55|14.4 | .69]2.31| .94|2.56 ngg gg.% ;gg gg; ;gl ggg g;g
39 | L3.5x3x3/8 [5.75 | 7.10[2.65 | 6.62]1,96[10.0 .60|2.03 .85|2.28 2 . . s ' .
5 X516 15,88 | 7.40(2.76 | 6,91(2,05(10,6 | 161|2.08| +58] 2,33 x1/2 |31.0 | 33,6 | 89.7 | 591 | 2.18) 5.2
x1/4 _16.00 | 7.72|2.87 | 7.22(2,15|11.3 | .63|2.12| ee 2.37 L6x6x1 22.0 | 17.8 | 40.3 | 148 1484 | 4,16
R x7/8 22,2 | 18.0 | 41.8 | 151 1.80| 4,20
M= | 13.5x2,5 6.00 | 7.88)3.24 | 6.88/1.81|11.6 | .52]1.98]1.02 2.48 ::3;3 §§5 12-1 4§.$ ;124 1% ﬁ.gg
- | R P P 245 |1 3a| 555 | 43| 1aT0] 93] 2.20 e S B B B b B B B 4.32
ﬁ L x . L . . . L] 04 l74 095 2024 . * £ o
= x1/4{5.50 | 6.64|2.78 | 5.72|1.47|9.00 | 248[1.79| 96|2.29 : x3/8  [23.2 |18.9 |50.4 |165 | 164 4.36
== L5x5x?;8 18,2 [12.3 | 27.5 as.g 13? g.4g
M= | L3x2,5 5.50 | 6.50(2,44 | 6,04|1.78 8,75 | .57|1.93| .82|2.18 x3/4 18.5 | 12,5 | 28.8 87. 1s o4
2 .0 | 12.8 | 32,0 14 |1, .57}
g | D3%2:5x3/8 14,75 | 4.87]1,86 | 4.47[1.29 5.66 | .48]1.65] .73[1.90 ;;53 13 2 |13.0 23 9 34‘}L 1.‘;; ;.61
sl x1/4 15,00 | 5.39/2,04 | 4.97 1.4416,59 | .51(1,74| .76]1.99 x5.16 19:4 13:1 35:0 95:5 1.36 | 3.64
A X316 {5413 | 5.65|2.14 | 5.231.52(7.09 | 2521.79| 2772004
— Lx4x3/4 145 | T7.87]17.3 | 43.2 [1.25] 2.75
S E | 132 200 | 5.50|2.36 | 4.67|1.17|6.862 [ .40]1.60] ,90]2.10 x5/8 4.1 L] 152 | 44,3 2l a0
s | DX2X3/8 14,25 | 3.9911.78 | 3.28( .78(4.26 | .31]1.32 L61]1.00 : §§’/'§ 5 | el |13 oo
83 ﬁﬂs Ve ot Feet ettty 2l -33]1.6 x5/16 15,4 | 8.31|21.6 | 4800 | 111 | 2.89
= . . . . . . . 41] & 1491
A x3/16 463 | 4.72(2:06 | 3:95| 96 |50ds | ot |nraa] -4 1295 x1/4 _ [15.5 | 8.41|22.4 | 48.9 |1.09] 2,97
. e 13.5x3.5x3/8 |13.2 | 6.24 | 15,4 | 31,1 |1.01] 2.49
B3 | 12.5x2 4.50 | 4.38/1.68 | 4.00(1.144.82 | .44|1.56] .69[1.81 : x5/16 |13.4 2.31 12.1 3.7 | .99 3.51
o [ D253233/8 13,75 | 3.05[1.21 [ 2.74] .76]2.80 | .35|7.28] .60[1.53 ' x1/4 13,5 | 6,39 16,8 | 52.4 | 497 2.53
83 x5/16 13.88 | 3.26(1.28 | 2,94| .82|5.09 | 137(1.32| 62 1.57 L3x3x1/2 1140 | 4.45|10.1 | 18,5 | .92 2.08
87 x1/4 14.00 | 3,47(1.36 | 3.14| .88 3.40 | .38(1.37| .63(1,62 x3/8 11.2 | 4.54 10,9 | 19.2 | .88 2,12
x3/16 4413 | 3.69(1.44 | 3.34| .o4|3.72 .40(1.41| .65|1.66 Lo x5/16 11,4 | 4.59 [ 11.4 | 19.6 | .86/ 2,14
x1/4 11e5 | 4.66 (12,0 | 20.1 84| 2,16
x3/16  [11.6 | 4.73|12.6 | 20.6 | .e2|2.18
L2.522.5x3/8| 9.25 | 3.11| 7.21 | 10,9 | .75[ 1.75
¥ x5/16 | 9.38 | 3.15| 7.58 | 11.1 | 73| .77
x1/4 (9,50 | 3.20| 8,00 | 11.4 | 71| 1.79
x3/16 | 9463 | '3.25| 8.49 | 11.8 | .69 1,81
L2x2x3/8 7425 [ 1297 | 4432 | 5.40 | .63 1,37
x5/16 | 7.38 | 1.99 | 4.56 | 5.54 | .61 1.39
x1/4 7.50 | 2.02| 4.85 | 5.70 | .59 1.41
13/16 7.63 2,05 5-19 5.89 ST | 1e43




: ' TABLE 9 : \ Angle L |sxt | sxb iSyl Syr J Cyx c;c cy o_{r
ANCLES Cx| Cx :
e F : 'L3.5x3::3§36 12.2 2.10 13.8 (12.2 4.24 24.3 .ag 2,18 1.3’; zig
Unequal legs — x5/1 12.4 |6.1T|14.3 12,8 | 4.69|25, .80)2,20({1.05|2.
(Forminla 28) <> x1/4 [12.5 |6.25|14.9 |13.5 | 4.75]|26.0 |.78|2,22|1.03|2.47
2 4 L3.5%2.5x3/8| 1.2 {5.92[12.0 | 9.23|3.27(19.9 | .65(|1.85|1.15(2.35
X i x5/16 | 11.4 [6.00]|12.5 | 9.74] 3.30|20.4 |.63|1.87|1.13|2.37
g | : x1/4 [11.5 |6,08]|13.1 (10,3 {3.34]|20.8 | .61]|1.89|1.11}2.39
| ' 13x2,5x3/8 |10.2 |4.41| 9.54| 8.24|3.20(14.8 |,70(1.80| ,95!2.05
iy x1/4 10,5 [4.53(|10.4 | 9.18]3.28(15.5 | .66(1.84| .9112.09
i x3/16 [10.6 [4.61|11,0 | 9.77| 3.33|15.9 |.641,86| .89|2,11
' 1L3x2x3/8 9.2514.25| 8.12| 5.79|2409(11.4 | 453|1.47[1.03(1.97
e b | S0k o AR | o0 Luop § egley ey x5/16 | 9.38|4.31| 8.48| 6.14]2,11|11.7 | .51 1:49]1.01(1.99
1.8x6x1 26,0 | 30.8 |62.8 [49.7 |18.6 |247 | 1.63(4.37|2.63|5.37 x1/4 9.5014.37| 8.88| 6.57|2.13(12,0 |.49|1.51| .99|2.01
v X34 2645|3145 67,1 | 54,1 [18.,9 |255 | 1.55(4445(2.55(5.45 x3/16 | 9.63|4.45| 9.33| 7.082.17(12.3 [ .47 [1.53 .97|2.03
X1f2 27,0 | 52.2 |722 | 59T [19.3 |266 | 1.47[4.53|2.47 5,53 12.5%2x3/8 | 8.25|3.01| 6.13| 5.07|2.04| 7.95 | .57 |[1.43| .82|1.68.
L8x4x1 22,0 | 28,7 [47.3 | 25.7 | 8.84|169 |1.02(2.98|3.0214.98 x5/16 | 8438(3.04| 6.43| 5.37|2.05| B.14 | 455 (1.45] .80(1.70
x3/4 22,5 | 29.3 |50.5 | 28.4 | 8.73|175 .| «94|3.06|2,94|5.06 x1/4 | 8450(3.09| 6.78| 5.73|2.08| 8,36 | .53 |1.47| .78|1.72
x1/2 23.0 | 30.1 |54.3 | 32,5 | 8.82|183 +8513.15|2.85|5.15 x3/16 | 8463|3.15| Toa18| 6416|2412 8,62 | 4,51 |1.49| .T6|1.74
LTx4x3/4 20.5 | 22.8 |41.1 | 25.8 | 8.56|128 1.00|3.00|2.50(4.50 - i T L2.5x1.5x
x1/2 21,0 | 23.4 [44.6 |29.5 | 8.69|134 +91]3.092,41]4.59 x5/16 | 7.38(2,90 5.24| 3.39|1.19] 5.99 | .39 [1.11] .89 |1.61
x3/8 212 [23.8 46,5 [51.9 | 882|138 | .B7)3.13|2.37]4.63 12x1,5x1/4 | 6,50 (1.93| 3.93| 3.10{1.16| 3.686 | .41 [1.09| .66|1.34
L6x4x3/4 1845 | 17.0 |32.5 | 23.1 | 8.3T| 91.6 | 1.06(2.94|2.06(3.94 . 7011,
5/8 18.7 | 1702 (359 |24.6 | 8.43| 93.7 | 1202|2.98|2.02|3.98 1.2x1.25x1/4 | 6.00 [1.87 | 3.45| 2.32| .82| 3.18 |.33| .92| .T70|1.30
x1/2 19,0 [ 17.5 [35.5 | 26.3 | 8,52| 96.1 | .98(3.02(1.984,02 L1.75x1.25x :
x3/8 19.2 | 17.8 |37.3 | 28.3 | 8.66| 98.8 | .94{3.06(1.94|4.06 . x1/4 |.5.50 |1.45] 2.80| 2,11 .81| 2,40 | .35 +90| .60{1.15

16x3.5x3/8 |18.2 |17.4 |33.9 |23.2 | 6.69| 87.2 | .78|2.72|2.03|3.97
x5/16 [ 18.4 | 17.5 [34.8 |24.3 | 6,75| 88.5 | .76|2.74|2.01|3.99

15x3.5x3/4 | 15.5 |11.8 22,3 [16.4 | 6.35| 54.5 | .98|2.52|1.73|3.27

x1/2 | 1640 |12.1 |24.6 | 18.6 | 6.44| 57.3 | .90|2.60|1.65|3.35
x3/8 |16.2 [12.3 |26.0 | 20,2 | 6.54| 59.1 | .86|2,64]|1.61{3.39
x5/16 [ 16,4 |12.4 |26.8 |21.2 | 6.61| 6041 | .83(2.67(1.58]3.42

1.5x3x1/2 15.0 | 11.8 (22,1 | 14,6 | 4.80( 49.2 | .74|2.26(1.74|3.26
x3/8 15.2 (12,0 |23,3 [ 16,0 | 4.86( 50,8 | ,70|2.30|1.70|3.30
x5/16 1564 | 1241 |24.0 [16.8 | 4.90| 51.7 | «68|2.32|1.68|3.32
x1/4 1545 | 1243 |24.8 [ 17.8 | 4.96| 52.7 | +66|2.34|1.66|3.34

L4x3.5x1/2 |14.0 | 7.91|17.6 | 15.8 | 6.24| 37.5 | .99(2.51|1.24[2.76
x3/8 |14.2 | 8,06(18,8 [17.1 | 6.36| 38.8 | .95|2.55(1.20|2.80 :
x5/16 | 144 | 8.15[19.5 [ 1748 | 6.43| 39.5 | .93|2.57 |1.18]2.82 oz
x1/4 |14.5 | 8.25(20.3 | 18.6 | 6.51] 40.3 | .91|2.59|1.16[2.84

L4x3x1/2 13,0 | T.71115.7 | 12.4 | 4.65| 30.8 | .82|2;18|1.32|2.68
x3/8 13.2 | 7.87 [16.8 | 13,5 | 4.72] 31.9 | .78|2.22|1.28|2.72 ]
x5/16  [13.4 | Ta96 |17.4 | 1442 | 477 32,6 | J76|2.24[1.26(2.74 ¥
::1/4 13.5 | 8.06[18.1 |14.9 | 4.84| 33.2 | .73|2.27|1.23|2.77
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N o ¢ T, I
— "_‘ : WELE 10 . TABLE 11
| ANGLES
Egqual legs ; - 1% i q £ :
(Formula 25) 2 T’_ (romite 5 =
1l . (Formula 25) !
I \_ 2'\.:
B !. th
| | UL
Angle L st Sb J c e’ o |
Lexfx1~1/8 18 123.8 | 60,5 | 273 | 2,26 |5,74
x1 18 | 23,8 | 60.8 | 274 2,25 | 5.75 I y
x7/8 18 (23,8 |61.2 | 274 | 2,24 5.76 ngie i bl !l it B i M
x3/4 18 123.9 | 61.5 | 215 | 2,24 |5.76
x5/8 18 123.9 (61,9 | 276 | 2.23 5,77 Lex6x1 16 122.9 149.6 [43.0 | 14.7(191  [1.53 [4.47|2.53|5.4
x1/2 18 23,9 |62.5 | 277 |2.22 |37 Ti |6 B Bl ks prjeenn
e e B e Kl e x1/2 16 [23.1 59.9 44.4 1 14.8[194 ]1,50|4,50/2.50]5.50
x7/8 14 |14.2 | 348 | 121 | 1,72 | 4.28 L8x4x1 14 (21,7 138,53 | 26,3 | 7.5 |134 | 489 (3,11]2,89 (5,11
x3/4 |14 14,3 3502 | 122 | 1073 |4r2g /4|14 21,8 1389, 26,9 | 7.52 (135 | .88 [5.12|2,88 5,12
i 1 |14:3 35,5 | 122|172 | 4.28 XE_ T4 220 1555 | 276 | 1.5 15T | 4861314 12,065 14
x 14,3 |35.8 | 123 | 1071 | 4729 LTz4x3/4 |13 |17.5 |32.6 | 24,1 | 7,42 /102 | 494|3.06|2.44(4.56
i 1 |14ed | 352 | 123 |10 |52 x1/2 |13 |17.6 |33.3 | 247 | 7.42(103 | .92|3.08|2.42|4.58
Lsxsxgﬁ 12 1105 | 24,5 [ 72.3[1.49 [ 3.51 S M SRR T ) o
5 2 |10.3 | 24.5 72.6 | 1048 | 3.52 16 12 13.5 [26.7 | 21. 2 «6(1.02|2,98(2,02]3,98
Th [R[E || Bl Al B
; % 01, A . x1/2 12 113.6 |27.3 | 21,9 | 7.31| 76.5 [1,00{3,00|2,00|4.00
ngzé 12 1104 125,7 | Tdi2 | 1.4 | 5156 x3/8 112 [13.7 |21.6 | 22,5 | 7.33] 17.0] 995,01 [1.99]4.01
10 [ 6,95 [15.7 | 36.4 | 1223 |2.77 LEx3.533/8 | 11:5113.5 |25.5 | 19,0 | 5.86| 68,6 | .83|2.67 [2.08[3,92
x5/8 1 6.9 16.0 g 1 : « 5 - . 1 . . . .83)2, ? . 3.9
x1/2 10 6.9% 16.3 gsg 1,20 2.8 x5/16 | 11,5 [13.5 |25.7 | 13.2 | 5.87] 68.8 | ,82|2.68(2.07{3.93
x3/8 110 | 7,01 16,6 | 39.4(1.19 | 2,81 L5x3.5x3/4 | 10.5| 9.84119.3 | 15.6 (5.72| 47.2 | 194(2,56 1,693,531
x5/16 10 | 7.03 | 16.8 | 39.6|1.18 | 2.82 e | SRR il 12 AL 2 2l 3
x1/4 10 | 7.05 [ 17.0 | 39.8|1.18 | 2.82 x3/86 g aa0ie0e2 [ 10,2 5781 4:2 | 2ol3:ks 1'25 %
TRy Bl O B o = x5/16 | 10,5 10,0 |20.3 | 16.7 | 5.76| 48.5| .90|2.60|1.65/3.35
x5/16 |9 | 5:54 (1219 | 27.1| 1005 | 2eds Lx3xl/2 110 | 9.73118.1 | 13,3 | 4.45| 41,6 | .T5/2,25(1.75 3.25
o 5 | 8561151 | sroalae |24 xa/as 10 | 9.79 18.2 13.g 4,44 42.3 74 g.gs 1.74 3.;_?
ia- N H I S e P 1B aes e | g
w /o s el o8 17:5 :91 2:09 2 L4x3.5x1/2 | 9.5| 6,85|14.8 | 13,7 | 5.58| 32.6 [1,01|2.49(1.26]2.74
20 o |42 32| 3| o520 x3/8 | 9.5| 6.90[15.2 | 14,0 | 5,61| 33.0[1.00(2.50(1.25|2.75
ik o |an| sl 13l ‘B2 I x5/16 | 9.5| 6.92|15.3 | 14.2 5.22 33¢2| 499|2.51|1.24 2.72
ey e s B s x1/4 | 9.5| 6.95|15.5 | 14.4 | 5.64] 33.4| .95|2.51|1.24(2.7
¥/16 | 7| 3.00| 6:85| 10.3] 178 | 1072 i o mx3x1/2 | 9.0 6,7213.4 | 11,2 [ 4.31] 27.2] .83[2.17]1.33[2.67
:1/4 7 [SE! &8 o g B x3/8 9.0| 6.77113.7 | 11.5 | 4.32| 27.6| .82]|2.18 1.32|2.68
x3/16 | 7| 3.04| 6.98| 1006 | 276 | 1072 Xo/16 | 9:0] &T9113.9 | 11.7 | 4u34) 21.7) 61]2.19) 1,31 26
e AR IR A e - L XI/4 9.0{ 6.82[14,1 | 11,9 | 4.35| 27.9| +81|2.19[1.31]2,69
x5/16 6 | 1,96 4.21| 5,35| .64 (1,36
x1/4 6| 1.98| 4.35( 5.24| .63|1.37
x3/16 6 | 2,00 | 4.51| 5.54 | .61|1.39
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Angle

Sxb |

S

1.3.5x3x3/8

x5/16

x1/4

11.5
1,7
11.9

L3.5x2,5x3/8
x5/16

x1/4

10.3
10,5
10.6

845513.14{18.2

1.3x2,5x%3/8
x1/4

x3/16

8.3%6
8.68
8.85

ANGLES

Egual legs

(Formala 27)

TABLE 12

L3x2x5/8
x5/16
x1/4
x3/16

7031
7.46
7.61
70?8

WWOWW | 00 O Wi (Bl
SO |AE®wWo = |[OWwd

1.2.5%2x3/8

x5/16

x1/4

x3/16

5.65
5.79
5.94

6,10

@ =1 O\

oo

799
191

003 |.666

4333
86

431

429

258
257"
255
254

o3 o
‘ambe=tjgeb+tjom=d=2f
Le2se+t)

1839

c0ox18,75{19.3]31,8
x13.75 193 5103

. 1y = acd ooz -2+

,75[17,0|24.6
25

"EE + 2‘-(‘5‘ 4 Cx}e

¢ 6x13 ' [14.7[18,3
x10.5|1447| 1843
x0,2 147 18,3

x6.7 |12.5/12.9

a 4=7,25(10,2(8,30
* x5.4_[10,2|8,30

x4e1 |7.93]4:81

Angle L Sxb Sxt Syl Syr Cy c;'c Cy o;,
I.BxBx1—1/8 14.9 |27.4 1307 4903 177 5«39 2;67 5.33
x1 15.0 2905 1401 49-6 1Ta7 5-90 2050 5!40
x7/8 15,1 {31.4 |14.5 |49.9 |17.7 2.09]5.91|2.53|5.47
x3/4 15.2 |33.7 [14.9 [50.3 |17.7 2.08|5.92(2,45(5.55
x5/8 - |15.4 [36.3 | 15.4 |50.7 [17.7 2,07|5.,93|2.38(5.62
x1/2 15.5 [39.1 |15.8 |51.1 {17, 2,06|5.94|2.31|5.69
L6x6x1 11.0 |13.8 | 7.40{27.5 | 9.94 1.59| 4.41[2.09]3.91
x7/8 11,1 [15.1 | T.66]|27.7 | 9.94 1.58| 4.42|2,02{3,98
x3/4 | 1142 [16.5 | T.94(27.9 |- 9.93 1.58| 4.4311.9514.05
x5/8 11.4 (18,1 | 8,25]28.1 | 9.93 1.57| 4.43|1.88{4.12
x1/2 11,5 |19.9 | 8.56|28.4 | 9.94 1.55|4.45|1.80|4.20
x3/8 11.6 [22,0 | 8.90]|28.7 | 9.94 1.54| 4.46]1.73|4.27
15x5x7/8 9.13| 9.28| 5.07|19.1 | 6.90 1.33| 3.67[1.77|3+23
x3/4 9.25/10.3 | 5.28{19.2 | 6.90 1.32| 3.68]1.70] 3. 30
x1/2 9.50|12.8 | 5.77[19.6 | 6.90 1430 3,70 1.55| 3.45
x3/8 9,63|14.4 | 6.04[19.8 | 6.90 1.29| 3.71|1.48|3.52
x5/16 9,69|15.3 | 6,18(20,0 | 6,97 1.29] 3.71| 1.44]3.56
L4x4x3/4 7.25| 5.65| 3.18|12.2 | 4.42 1,06| 2,94 1.44[2.56
x5/8 | T.38| 6.42| 3.34(12.3 | 4.42 1.06[2.94]|1.37|2.63
x1/2 7.50[ 7.33| 3.53|12.4 | 4.42 1,05/ 2,95 1.30{2.70
x3/8 7.63| 8,44 3.73(12.6 | 4.42 1.04] 2.96|1.23]2.77
x5/16 7.69| 9.07| 3.84|12.7 | 4.42 1 97| 1.19|2.81
x1/4 7.75] 9.76] 3.96(12.8 | 4.42 97(1.15[2.85
13.5x3.5x3/8| 6.63| 6.08| 2.79| 9.56| 3.38 59/1.10|2.40
x5/16 | 6.69| 6.59| 2.88| 9.64 3.38 59(1.06|2.44

x1/4 | 6.75] T.17| 2.98] 9.73| 3.38 60]1.03|2.47
L3x3x1/2 5.50| 3.46| 1.85| 6.89] 2.48 20]1.05[1.95
x3/8 5.63| 4.12| 1.99| 6.98] 2.48 21| .98|2.03
x5/16 5.69| 4.53| 2.06| 7.04| 2.48 22| ,94|2,06
x1/4 5.75| 4.98| 2.14| 7.10| 2.48 22| .90|2.10
x3/16 5,81| 5.49] 2.23| 7.19| 2.49 23| .B6|2.14
12.5%2.5x3/8| 4.63| 2.57| 1.32]| 4.80| 1.73 84| .85[1.65
x5/16 | 4.69| 2.86| 1.38| 4.84] 1.72 84| .81]1.69

x1/4 | 4.75| 3.20| 1.44| 4.89] 1.72 85| .78[1.72

x3/16 | 4.81] 3.59| 1.51| 4.96] 1.73 85 J74|1.76
L2x2x3/8 3.63| 1.41 479| 3.05| 1.11 47| .T2|1.28
x5/16 3.69| 1.60| 84| 3.07| 1.10 AT 691,31
x1/4 3,75 1.83| .88| 3.10| 1.10 48[ 465/1.35
x3/16 3,81 2.11| 93| 3.14] 1.10 48| 461]1.39

- 51 =




: B )
Telet|aL |wver]osr | veoy |o6° |ivee|lotiieLiy JoleLi087 'L job* yeor [vrer | veeg [LieL JoL g |LE | ob/ex
ClLetlele |overfoge | 1zth |06 [60°z|l9tL|S0%Y [99°L (¥ET mm.r ob* [so*y |pLeL |8L°¢ fobL [8LiE|SeY v/1x
LLLeL|gLs [ o€ i|p9® | oLy |G8° L7t 99°L [oo*t [¢ovL|Le” |eS°t|Lit|e6’e [vioh cLeg [peeL stz f6Lev| ov/sx
oleL|Le |2€"k|89" | 00F |I8” [8G°L[99°F ceec legor|r6e eger [Lbe osg |piot |€Log o7t |l2™2 ¢Ley| s/exexeel
[ Lo"zlce" | 1pr|cce | oz°9 [s6° [vL°z|cc 2 (8L"C [66°LILO°L gooL [Lbe [foce [orer |6vet ot e |lL v |18y gL/ex
g0*z|¥6* |cheL|LGe | LI [26° [e£t2|LL e 60°C |ogL |po°L |6G L L2875 9Lk Ghetr |cotz [cete ol Y /1x
202 ter+ ot |vor | 16€ |Le* loovzlec+e feovs [c6:1|Lovt |esut favs 2976 obik |£VC 96°L |eGcl6ary|  9L/SX
v0°z|o6* | geL|coe | ges |28 |eLvL|ecvziS6° jo67LlOL’L geeL [ebe [cheg |Liet |2vev[6etL |v2rE |9y 8/£xexcT
gL*z|ve* | 18°L]69° | L0*8 |Gl Lo°F|zv-z|aL 9 fLoz|c6® |26°L|8s*|68°L 1Lt | 6L G| L z|ce ¥]Leal gr/ex
Crez|Ge* | LLer|cLl | oatL |LytLi09:g|ehig|oL g yo*zlo6” |Lé*L|66|¥o L |LLoL | ¥L*G|60°2 ebevides| t/1x
piez|9e* |oL*L|oB" | ¥heL [¥e’L |8 2| 172 96*G |l6°L{Zo*L|06°L[0g (6L L |LL°L | G9°G|V6"} oL*c|cLrg] so/exG T
Trozloovt| ze°t|e9r | Gor]osti|e6 giraclec L [hetz|gL L6 LIS | S0l 08°L | 8G°9|ge*z|eL G|l V/Lx
¢yez|lovtlsLoL|gl"| €*oL|Eb L]0 E|02 C ¢z*L locez|oe 1 |96° 1 |vG*|68°6 |08°L | £€5°9 ol*z|LE6l69°6] gL/6x
zrez|eort| vLot|oLe | Leor|ogek|oLecloz¢ |ieeL |Lze|€aL|96°k |V 09°6 |08*L | 069|892 |6 |€9 G| 8/EXG TXG ET
cGezlg6” |Gl zlge’ | osci|eLz|LGG|0L"E (96 8 irzl60°L|62°2|2L| 8eL|¥se [LL'8 z6°z |9 9|cee| ¥/1x
2c*z|86® |11°z|68° | Leai|oLre|é6¥loc L8 LczlcLot ez z |zl | G*zL|¥G e | G0*8|€872|96°G 6L 9 gL/6x
\Crz|e6* | Loz|c6* | Seer|zovzes v|og g |6ce |pe z|gLL|se 2|al”] gal PG 2 | 66°L|VL 2|26 C|EL"9 8/€xexG ¢T
zg°zleL | 6L 2|18 | s8°9L|L2 2 |f0"g|ce V| L°OL 1Lez|6z 1| ve e |99°| ¥eoLes e |2L*6 R4 EOM:1 ETAL ¥/1x
tavzlereLl gL z|ge* | trorLlcLrzleb clza v (866 [89°2 z¢e1|ccez|lo*| 6°GL|eg e |90°6|0L € |05°L{69*9 91/Ccx
og*zloz*L| 2L z|se* | L'gL|Go*z |68 V|2 T 88%6 |v9°z|oc L |cc e |Ly| S°Gh|8S 2 00°6|09°¢ [20°L]£9°9 g/¢cx
gLezltzeL| vo0°z|96° | 9+GL|o6*t [zo ¥ |12 ¥ |oL*6 |8S"2 zveLlcc z|Lo*| 8*¥L|8G g {6 8|y c|8L"D 05°9 g/1xexhT
06 zloL t|€Gz|L6* | 2roz|coE|GBTL|LE Y| VULL al'z|zz L 99"z |ve"| 0voz|Gv*g |6°0L|68°C|16°8 Gz L] ¥/ix
6a°z|LieL| 67 z|Lo*y| s6L|c6 z (L L|cery| £oLLlGLg|Sert|SoTa S G*61 |Fvec | 8oL [eLc|oc sl6L L] 9L/5x
ga°z|LL Ll cr | co"L| ¥eeL|cae|L9t9|eE V| 2TLL|LLE gz°1|6o%z |G| LU6L |Pbg | L70L|L9 ¢ VLoL cLel| s/ex
eaz|crer|ecez|crt] Lesi|ogvz [19°G|ac y| 0°LL|V9°2|9E L |P9"2 90" cegl |ch ¢ | 9ot [sbg|LLogloo"L| 2/1xGrExVT
ecoc|io L Lzez|gL | L'gz|g9ere |86 9|Lle” yeciL|oc ¢ |oL L |eb e |8c"| 8762|592 [ Ll R Al AN (A ¥/1x
ec¢ z9°1| 22 z|ale | € 92|Lli 2 (a2 9|9L"9| £°EL gz°¢ |pLeL|eb 2 |86 | 2eGz|G9°e | LTHH|GLS greL |69 L] oL/cx
1¢lcotL|eLralzer | 6°Cel60"z|LS"G|GE 9| LUEL tzec|Llot|zrzlest| o*bz|sote |0"LL|E9 S |c 0L |€9°L g/cx
cceclgorL|oL z|o6r | €°Gzle6"tL o v |cet9 | Beh Li*¢ |cat et z |8 | G*cz|G9°e |0 1L |6E"G (266 0s*L 2/1x¢x61
_ mo £ %o | %o o | =fs| was| axs| axs| S H % [ %] r|xhs| ths| sxs| @S T aTduy
F - 4 [
ave¢clz | L6 2|g6" | ¥roc |oo"c|ec e|€59 | 6°FL ceeclgott|olez|bL |66z | VG E|ect 68°G | 0"zL)6L*8]| 9L/Gx
el ccrilecee| L6 |otoc |062|6g Lies 9 | 8ThL zc*¢|89°L|GLz|GL | 6782 | G C| L gk 9L°G | £°LL ¢L'g| s/fex
cprg|cgeL|Chez|Go L L 62 | LL 2|SE 9|LG 9 | G°FL cze¢lclot|gLez|GL” | Lz | G6*€|0"CH| L6°G | 2*0L| 008 Z/1x
SheclaceL|oc oz oz L] L*Le |6€ 2|16 F|os g | LovifeL g ee Ll GL g|SL” 9762 56 c|6°z1L| 80°G [rree |GL LY /CxG EXGT
Co'7|G6 1| ¥o e|98° |0'GY |G0"E|9c 6|2t 6 | 6°BL€6C| Lo"E Yo'z|o9® |c°ch | 29°€|S L ov e | 0°9L|6L°6 gL/cx
yo°t| 9671l 09°2| 06" | ¥ ¥y | G6°2|ev e|LL 6 | L'BL o6*¢| oLzl ¥a*z|99* | ¥ eb | 29°¢|S Gl S2'a | £°GL €1°6|8/€xG " ¢x9T
Ti*|9a°1|G6°2| G0t L| Lm0S | 067€|6°0L |6 | L0 66°¢| L0zl sL°¢ |28 | £t | Got¥|6°LL b 8 | L°9L]£9%6 B/gx
217l 8aet|levz|ci L] 6°av | 89°¢|ec 6|1£ 6 | vroefe6 g B0%2| LI E O | 97oF 99°¥|e°LL| LL*g | €°6L]0G"6| 2/1x
oL l06°L|6L°z| Lzt e Ly | Liec|o6rL|62°6 | L 0B 98°¢| I 2| LL*E ca* | 6°7¥ | 99°¥|LeLt|co L | LobL|BE 6| 8/Sx
80°¥|z6L| 1L z|62°L| o°oF | ez*c|ea*o|se 6 | 8 6L[6LeE| bete| L c|ce” | VULV 99°¥|LeLi|9G°L | 0°€L|Se 6| ¥/exix9T
oL 7loc 2l Lo"¢|66° | Lol | g6%¢|Leat| el | £ Ge|La k) ch e czoc|al® |¢°lg | <L ¥|9o%0e| v ] €*ie[9toL| s/cx
89'¥|2¢ 2|6 2| Lo*L| 9789 |aL*c|2 oL |L 2L 6*vzloc ¥| 06zl Gzr¢|GL |0°Ga | €L°¥|G 02| O°LI 8°6L|S 0L 2/1x
vorb|9c z|oL 2| b2 1| 1199 |1 g|éc Lic el | L2 L+l co*z|Gere|cL® | L109 | vL ¥ |y 02| ¥ ol £°Lij2 0L y/exhxl1
Cz°G| LLz| 96°2| 20t 6*¢6 | gL E|otLL|LGL | L 62| LO*S|£6°2 2c°¢|a9” |voen | oa*v|zrce| €ovy Love|Stit] g/1x
gLeclzavz| 18°z| 6L 1| Ce06 | Ve ¢ |varL LGt | 8 BV Y| 90°E Lee¢cl69* |o%¢a | oart|zocz| 97l 67Lz|eeLL] b/ex
¥L°G|9g"eg| P9 2| |08 6672 alL*6|9°GL | 0*82|e8 ¥|BL C[2E ¢ |89" 2°gl | 6L s ce| 672l 9°6L|0°LL LxixgT
vorglogrz|ec v Lo°L| vEL|See|L ve|69L | prov|ch S| LS e 89 Y ze| el crorlgrag| zegy reegfster| 2/
L9°G|6C 2| e p| LL*L| 6L 8L'8 9*6L6%0L | Grecl6e s LL |99 | ke L] Vel ctoL 0°o¢| vebi| Lese|agL| P/ex
gc*glzbrz| g0 v| 267L| G2L|es L{L’9L|6°9L g*ec|cLeclGare|Co v |cc | sl groL|LeGE| 9°CY LPE 0'¢lL 1xgxgT
HH[*| % r | ahs| tas| axs | wxs| o | Lo | Yo | %o r| xts| s ﬁJea.H aT8uy
.-.]?\\\\\\_‘ I
PN, L ¥ < “
2 o ;
(Lg =rnmTof) N
ﬂh.. %9 E-ET H.m_uwmmﬁh_. L) N.u—._
P STV te

[ E

- 53 =

- 52 =




y y
cx |, Cx Cx ,Cx TABLE 14 y
o CHm, e gt ek crawu,
o L
G 3 la 29) © l_ .
a _/_,.,(Fs-mﬁa Nl " y
Interior .- o T - Exterior L "
weld (Tw) & P \‘? /> g weld (Ew) | X
'; rf\ .c /j \\ // |
- \'- H3 - — 1 T I *
ooy Jo 1o [ 1 AT + (Rsmaia 335 s %)
W - - - - a . . ' n [] ]
x50 22,4 [93.2 [ 41,8 [8.29 [725 623,10 Channel | T | 8x 'Sy |8y | J oz |ex | L |sx|sy |sy |7 [og [ ok
x40 |Ew [22.0 [90.3 | 39,3 |7.48 |699 «56 | 2,96 [7.50 C15x50  [24.4 (106 146.2[13.3 (831 |.83|2,89[42,1]159 [48.9(15.1 1238 |,88 (2,84
x33.9 21.8 | 88.5 | 37.8 | 6,99 |684 «53 | 2.87 24.01103 (43,5 (12,11804 |.77(2.75|41.7|156 |49.9[13.7 [1211|.76 2.76
C12__I1w [16,3 |49.4 | 21.9 | 4.26 |281 .43 | 2.23 |5.50 x33+9 [23.8[101 1418 [11.4 (788 |.73[2.67]41.5[155 [51.2{12.9[1195|.69(2.71
x30 18.3 | 62,0 [ 28.7 [6.00 | 388 .55 | 2.62 C12x30  120,517241 15147 19,95 (457 |.76[2.41]34,7[107 [36.2[10.9] 671 .73 |2.44
x25 |Ew (18,1 [60.6 |27.5 |5.56 [377 «51 2,54 [6.00 x25 120,1/70.6 130,3 (9,511446 |.72|2.33|34.4(|106 |37.0[10.2 | 659 |.€6 2. 39
20,7 17.9 | 593 | 26.4 | 5.20 |369 48 | 2,46 X207 119496944 |29.1 (878|436 |.68|2.2634.2|105 |38.2{9.68 | 650 |.59|2.35
c10___{Iw |13,8 | 35.4 | 16.2 | 3.33 |168 <40 | 1,96 [4.56 C10x30 (184115543 [25.7 [9406 297 [,79]2.24]|29.9(79.3(27.0(9.76 | 418 |.81 2,22
*x30 16,1 | 47.0 [ 23,3 |5.42 [248 <57 [2.46 x25  |17.8153.9 24,3 (8434 |287 |.74(2.15/29.6(77.9|27.0(8.90 | 409 |,72 [2.17
x25 o (1548 | 45,5 | 22,0 | 4.93 |239 «53 | 2,36 5.00 x20  117.5 (5244 |22,9 |7.64 |278 |.69(2.05(29.5|76.4|27.6 8,15 | 399 .62 (2,12
x?o 152 4;.1 ?o.g 4.36 ggg «48 g.:izg x1543 [17.2]51.0 215 |6.99 [269 |.64[1.9629.0(75.0|28.8(7.53 | 391 |.54 |2.06
%123 a8 | 8.7 | 19.6 | &uoq o [2e C9x20  116.3144.8 (20,1 (7.13[215 [.69(1.96|26,9(63.8(23.,0(7.49 | 302 [.65 [2.00
c9 Iv |12.6 | 29.1 | 13.6 |2.88 |124 238 |1.82 |4.09 x15  |16.0143.3|18.6 16,40 207 |.641.85[26.5/62,3|23,8(6.76 | 293 .55 1,94
x;?g - 12-3 ;gg :g-g gog? g; -ﬁ S‘_-g b x15:4 1549|428 (1842 |6,17 [204 [.62]1.81|26,461.8|24.2 (6,55 | 231 |.52|1.91
x13.4 13.9 | 35.4 | 16.6 | 3.53 [166 | 143 |2000 | C8x18,75 154013744 [17.2 (6,49 |161 [,69(1.84 |24.3(52.0(19.1[6.73 | 221 .66 [1.87 |
x13.75 144713549 |15.7(5.70 |153 |.62(1.7224.0(50,5[19.6 5.93| 213 .55 [1.79
c ?a = Ty };3 ;3;'; 1;2 ;;g 12?-7 -z; ;-gz 3.61 x11.5 |14.5(35.315.05.36 |[150 |.59|1.67[23.8(49,9 |20.1(5.62 | 203 |49 |1.77
Xt - - . . . .
x13.75(Bw |12.7 | 29.4 | 14.3 | 3,25 [124 .43 [1.91 |4.00 CTx14.75 (13.6129.9 [13.7 15.43 113 [.65(1.65[21.6(40.7[15.6(5.55 | 152 |.60 [1.70
x11.5 12.5 28,7 13,8 3.03 | 121 .41 |1.85 x12,25 [13.4 29,1 [12.9 5.01(110 |.61(1.58 21,4(29.9(15.8|5.13 | 148 |.54 1.65
=7 e TR sl onl ios 55 1155 15 x9.8 [13.2)28.4[12.2[4.60 106 [,57[1.52]21.2(39.2(16.4(4.77 | 145 [.47 |1.62
x14.75 = 11:6 24:3 12:5 3:09 90:6 :46 1:34 213 -06113 12.3 25-5 11,1476 1841 .65 1e51]19.1(31.2(12.5(4.80| 101 |.60 1.56
x12.25(Ew |11,4 [ 23.5 | 11,8 |2.83 | 87.3 | .42 |1.77 |3.50 x10,5 [12.1122,9 (10,3 (4,30 (7449 (260 |1.43|18.8(30,5 12,6 |4.35 |98.0 [,52 |1, 51
x9.8 11.2 | 22,8 [11.,2 [2,58 | 84,2 | .39 |[1.70 x8.2  |11,8)22,29.65|3.89 72,0 |55 1437|1846 |29.8|13,0(3.99 [95.2 [.45 [1.27
C6 T % 8 A 1,75 | 9. . % z C5x9 10.8117.4|8,10|3.66 (48,2 (.59 |1.30[16.2]22.3 9467[3.66 [60.7 |52 |1.37
5T o | Tas [Tos [ada A fedd 1138 2.6 x6,7 _[10,5]16.7|7.40|3.21 [45.7 [.53|1:22|16.0 |21, |9.94| 5.27 |58. 5|43 | 1. 32
x10,5 (Ew (10,1 | 18.2 | 9,52 (2,41 | 58,5 | .41 |1.62 |3.00 C4xT.25 (9.44)12,416.03/3.01 (28,4 [.57 [1.15[13.6[15.3[7.15|2.98 |34.1 .51 [1, 21
x8.2 9.84| 17.5 | 8491 2,16 | 55.9 | .37 |1.55 i 24 19417)11.915.45|2.59 [26,6 [.51 1,07 |13.4 |14.7 |7.29|2.62 [32.5 |.42 [1.16
c5 Iv 17,481 9,971 5,351} 1.41 1] 23,5 |.33[1.23 |2.18 C3x6 8419(8,304,39 12,49 |15,0 [o58 |1,02 |11.19.60 (5,02 2,46 |17.0 .53 [1.07
x9 e | 8¢T7| 13.6 | T7.47 [2.04 | 37.0 [.41 [1.48 2.50 x5 £.0018,0014,0612,22 14,1 .53 | 597 [10.9 (9430 |4.97|2.22 |16.2 |.46 [1.04
x6.7 8,50 12,9 | 6.85(1.78 | 34.8 | .36 |1.39 |°° . A1 |T%82[74T4{3477{1499 [13,4 .49 | 492 10,7 [9.04 |5,01|2,0% |15.6 |41 [1.00
c4 Iw | 6.21] 6.71] 3.83[1.12 | 12.6 | .32 [1.08 [1.70 i |
X725 o0 | 7-44] 9.55 [ 5.58 [1.68 | 21.3 | .40 [1.32 .00
x5.4 Te17| 9.00 | 5.06 | 1.44 | 19.8 | .35 [1.23 |=* 5y, = s Lo . -
¢3 Tv | 4.93] 4.05| 2.54) .85| 5.76].31] .95 [1.23 °x °x i
x6 6.19| 6.29 | 4.04 [1.40 | 11,1 | .41 1,19 i
x5 Bw | 6,00 5.99| 3.74(1.25 [ 10.4 | .37 [1.13 |1.50 i
x4 1" 5.82| 5.73| 3.48 [1.11| 9.78| .34 [1.07 - |
L - 55 - 1'
| I:I
| = _»"




CHANNEL
(Fortmla’ 30)

-

(Formmla 38) )

M and M SEAPES

TABLE 1

cl’
Channel L Sy J -]
¢ 15x50 19.6 12,7 581 1,15
x40 19.2 14.5 559 .98
*33.9 | 18.9 16,0 545 87
¢’ 12x30 16,1 10.4 315 :93
x25 15.8 11,6 306 .82
x20.7 | 15.6 12,9 298 .73
c 10x30 14,1 6,85 201 1.04
%25 13.8 T.50 194 «91
x20 13.5 8,46 186 .18
x15.3 | 13.2 9.84 179 .66
¢ 9x20 12.4 6.60 143 .82
x15 12,1 T.73 136 .68
x13.4 | 12.0 8,22 134 .63
¢ 8x18.75 | 11.2 5,20 104 .84
x13.75 | 10.8 6,10 98.3 .68
x11.5 |10.6 6.72 95.5 | '461
€ Tx14.75 | 9.85 4.39 1.7 .76
x12,25 | 9.64 4.81 69.0 | .67
x9.8 9.43 5.42 6644 °| .58
C 6x13 8.69 3,40 48,4 | .76
x10.5 8.44 3.74 46,0 | .65
xB8.2 8.22 4,25 43.9 | 56
¢ 5x9 T.27 2,80 28,9 .65
x6.7 T.00 3,22 27.2 5%
. C 4xT.25 6,07 2,05 16.6 63
x5.4 5.79 2.1 1504 1 052 ;
¢ 3x6 4.82 1.37 B.43| .65
%5 4,62 141 Te91| 458
4.1 4,45 1.50 T«46 | 51

For "k" and "V dim's ref. to AISC.

x (Formala 43)
L sx Sy o

W 4x13 | 14.5| 17.1 5.56 | 53.4
W 5x16 | 18.1| 26.6 8,38 | 96.9
" x19 | 18.1] 26.6 2,50 | 101
w6x9 | 18.5]| 30.6 5.21 | 106
x12 | 18.5]| 30.6 5.41 | 111
x16 | 18.5| 30.6 5,51 | 118
x15 | 22.5| 41.5 12,0 | 171
x20 | 22,5| 41.5 12,1 | 180
x25 | 22.5| 41.5 12.4 | 189
w 8x10 | 22.5] 46.8 5.23 | 203
x13 | 22.5/| 46.8 5.43 | 208
x15 | 22,5/ 46.8 5.49 | 213
18 | 25.0( 56,2 9,26 | 268
x21 | 25.0| 56.2 9,35 | 275
x24 | 26.8| 61.5 14.1 | 310
x28 | 26,8 61,5 14.3 | 319
O x31 | 29.7| 71.9 21.4 | 402
x40 | 29.7| 71.9 21,8 | 423
x48 | 29.7| 719 22,1 | 443
x58 | 29.7| T1.9 22,7 | 469
x67 | 29.7| 71.9 23.1 | 491
W 10x12| 26.4 | 65.4 5,31 | 344
x15| 26.4 | 65.4 26.9 5.46 | 351
x17| 26.4 | 65.4 26,9 5.50 | 357

x19| 26.4 | 65.4 26.9 5,53 | 362
x22| 29,9| 81.8 30,4 11.1 | 470
x26] 29,9 81.8 3044 11.2 | 481
x30| 29.9| 81.8 30.5 11.4 | 492
x33] 33.1| 9441 33.6 21.2 | 571
x45| 33.11 94.1 " 33,8 21.6 | 611
x49| 37.0|112 377 | 33.4 | 781
x54 | 37.0|112 37.8 73,6 | 795
x60| 37.0(112 37.9 34,0 | 814
x68] 37.0[112 38,0 34.4 1838
cxTT| 37.00112 3841 34,9 | B66




b7 Sx Sy I L sx sy J
W 12x14 30,5 | 87.0-].5:37 | 509 30.9 | 89.4 | 5.37 | 543
x16 | 30.5 | 87.0 | 5.44 | 509 30.9 | 89.7 | 5.45 | 548
x19 30.5 87.0 5.50 509 . 30.9 90,0 5.50 558
x22 30.5 | 87.0 | 5.60 | 510 31.0 | 90.4 | 5.61 | 567
x26 | 35.4 | 115 [14.1 | 708 35.9 | 120 |14.1 | 781
x30 [ 35,4115 [14.3 | 708 | 36,0 (121 |14.3 | 794
x35 |.35.4 1115 _ | 14.5 | 709 36.0 122 |14.5 |-811 -
x40 37.2 [ 124 21.5 761 37.8 | 132 21.5 813
x45 37.2 | 124 | 21.7 763 "37.9 1133 | 21.7 889
x50 | 37.2 | 124  |21.9 | 764 38,0 [134 [21.9 | 905
x53 41.1 | 145 33.4 958 41.8 | 156 33.4 | 1110
x58 41,1 | 145 33,5 959 41,8 | 157 33,5 {1128 -
: x65 [45.0 166 48,1 [1196 45,8 [ 181 | 48.1 [1387
x72 | 45.0 | 166 |48.5 [1199 45.9 [ 183 | 48.5 |1412
x79 ' | 45.0 | 166 - |48.8 |[1202 46,0 | 184 48,8 | 1437
x87 45.0 | 166 49.2 |[1206 46,1 | 186 49.2 | 1467
x96 | 45,0 | 166 |49.,6 |1209 46.1]189 | 49.6 |1500
W 14x22 | 35.7 | 119 8.47 | 801 3641 | 123 8,47 | 865
x26 | 35.7 | 119 8.58 | 801 %6.2 | 123 8,59 | 880
x30 39.1 | 141 15.2 975 39.6 | 147 15.2 | 1068
x34 | 39.1 141 [15.3 | 976 39.6 | 147 . |15.3 |[1083
x38 | 39.1]141 15.5 | 976 |" 39,7|148 [15.5 [1097
x43 | 40,6150 |21.4 |1030 41.2158  [21,4 | 1165
x48 | 40,6 | 150 121,7. | 1031 41,3159 | 21.7 | 1184
x53 | 40.6 150 l21.9 |1032 41.3]160 |21,9 |1202
x61 44.4.| 174 33.5 |1264 45.2 | 187 33.5 | 1465
x68 44.4 | 174 33.8 | 1266 45.5 | 188 33.8 | 1492
xT4 44.4 | 174 34,0 | 1268 45.3 | 190 34.1 | 1516
x82 44,4 ) 174 4.5 [1272 45,5 | 192 34.5 | 1545
x90 | 53.4]230 [70.4 |[1962 54.2 | 251 70.4 | 2272
W 16x26 | 40,5| 154 |10.2 | 1181 41,0158 | 10,2 | 1268
x31 | 40.5] 15 10,4 | 1182 41,01 159 | 10,4 |1288
x36 43.4 | 175 16,4 [1373 44,0 | 182 16.4 | 1498
x40 | 43.4| 175 |16.5 |1373 44,0182 | 16.5 | 1517
x45 | 43.4 (175 |16.7 |[1374 44,11 183 | 16,7 | 1537
x50 | 43.4| 175 |17.0 |1375 44,1184 | 17.0 | 1557
x57 43.4 | 175 17.3 | 1377 44,2 | 185 17.3 | 1585
W 18x35 45.1] 191 12,2 | 1643 45,7 | 196 12,2 | 1774
x40 | 45.1| 191 12.3 | 1644 45.71197 | 12.3 |1798
x46 45.1| 191 12,6 1645 45.8 1 198 12,6 1824
M 4x13 13.9| "5.5 | 5.23 | 35.6| 14.4| 18.6| 5.23| 47.6
5x18.9 | 17.7| 25.3 | 8.42 | 73.8| 18.3| 29.8| 8.43| 95.7
6xd.4 14.8| 20.5 | 1.17 59.0| 15.0| 21.1| 1.17 64,5
6x20 21,9| 39,0 |11.8 137 22.,4| 43,6|11,8 | 166
8x6.5 [19.5| 35.7 | 1.79 | 138 19.8| 36,7| 1.80[ 149
10x9 24,2| 54.9 | 2.50 | 267 24.6| 56.3| 2.50| 285
12x11,8| 28,9 T7.8 | 3.25 | 454 29,2| 79.6| 3.25| 482
14x18 | 34.5| 111 5.49 | 760 34.9 | 114 5.49 | 809
- 58 =
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TABLE 18
W and M SHAPES
Y, y
(Formila 45) X i 3 X (Formula 46)
A
L Sx Sy J L Sx Sy J
W 4x13 | 22.6 | 31.2| 11.0 87.3] 16.3 | 23.4 | 10.3 69.6
W 5x16 | 28.1 | 47.8 | 16.7 | 161 19.0 | 33.4 | 14.9 |121
x19 | 28.2 | 48,0 16,9 | 166 19,2 | 34.2 |15.1 | 126
W6x9 | 26.4| 51.6| 10.4| 173 17.8 | 34.8 | 9.75 | 122
x12 | 26.5 | 51.9| 10.7 | 178 18,0 | 35.6 | 10.0 | 127
x16 | 26.5 | 52.0| 10.9 | 185 18.3 | 36,5 ]10.2 | 135
x15 | 34.4 | 73.8] 24,0 | 293 22,0 | 47.4 | 20.4 |203
x20 | 34.5 | 73.9 | 24.2 | 302 22,2 | 48.6 |20.6- |213
x25 | 3446 | Td4e4 | 247 | 312 22,5 | 49.9|21.0 |223
W 8x10 | 30.4 | 75.5| 10.4 | 318 | 19.8 | 47.9| 9.76 |208
x13 | 30.5 | 75.8|10.8 | 324 20.0 | 48.6 |10.0 [214
x15 | 30,5 | 75.8 | 10.9 | 329 | 20.1 | 49.1]10.1 [219
x18 | 35.5 | 94.4 | 18.4 | 433 22,6 | 59.2 [16.2 [239
x21 | 35.5 | 94.4 | 18.6 | 440 | 22.8 | 60.0 | 16,3 |291
x24 | 39.7 | 107 28.2 | 515 24.9 | 66,9 |23.5 |342
x28 | 39.8 | 107 28,6 | 525 | 25,1 | 68.0|23.8 |352
x31 | 45.7 [128 | 42.T | 683 28,0 | 79.3 |33.7 |452
x35 | 45.7 | 128 43.0 | 693 28,2 | 80.4 |33.9 |462
x40 | 45.8 | 129 43.5 | 707 28.4 | B1.7 | 34.2 | 475
x48 | 45,9 |129° [44.0'| 728 | 28,7 | 83.9 | 34.6 | 497
x58 | 46,7 [131 45.3 | 757 29.2 | B6.7 |35.4 |525
x67 | 46.2 | 131 46,0 | 782 29,6 | 89.2 | 35.9 |550
W 10x12 | 34.4 | 102 10.5 | 523 21.8 | 61.2 | 9.87 | 322
x15| 34.4 |102 10,8 | 530 22,0 | 62,0 |10.0 |3%0
x17| 34.5 | 102 10.8 | 536 | 22.1 | 62,5 |10.1 | 336
x19 | 34.5 | 102 10.9 | 542 22,3 | 63.0 |10.2 |343
x22 | 41.4 |134 | 22,1 | 748 25.7 | B0.4 | 19.0 | 463
x26 41.5 1134 22,3 759 25.9 B1,3 | 19.2 475
x30 | 41.5 1135 22,6 | 771 26.1.| 82,5 |19.4 |488
x35 | 49.0 [163 | 42,3 | 962 | 29.6 | 97.5 | 33.4 |é608
x39|49.0 [163 | 42.6 | 980 | 29.9 | 99.1 | 33.6 |626
x45 | 49.1 [164 | 43,0 | 998 | 30.1 [101 [33.9 |645
x43 1 57.0 [199 66,8 [ 1327 34.0 | 120 49.7 |845
x54 | 57.1 1199 67.2 | 1343 34,1 | 121 49.9 | 861
x60 | 57.2 (200 | 67.9 [ 1364 | 34.4 (123 [50.4 881
x68 | 57.3 |201 68,6 | 1390 34,7 125 50.8 |907
x77 | 57.4 (201 69.5 | 1421 35.0 | 127 51.4 |938
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TABLE 19
i) Sx Sy J L Sx Sy J
W 12x14 38.4 | 131 10.6 801 23.9 T5.2 9.93 468
x16  [38.4 (131 | 10.7 |-807 |22.0| 75.7| 10.0 474 STRUCTURAL TUBING, SGUARE
x19 38,5131 | 10.8 | 816 | 24.2 | 76,5|10.1 | 485 , (Formula 49)
%22 38,5 | 131 11,0 | 826 | 24.4 | 77.3] 10,2 | 496 v
x26  148,4[188 | 28,2 [1238 | 29,2 [107 | 23.5 | 730 :
x30 48,5 | 188 28,5 1251 29.4 | 108 23,7 T44
x5 |48.6|188 | 28,8 | 1269 | 29.6 | 109 gg.o 723 g - 1L g |- TS L 8 J
x40 1 53.2 (209 | 42.8 [ 1417 | 31.9 | 121 .8 | 8 L : e,
x45 | 53,3209 | 43.3 | 1434 | 32.7|123 254.1 878 F 16x15>ﬂ/§ 23-3, ggg ggg? 4x4:;§§ ]g% }gg ng
-x30_ {53,41209 | 43.7 |1452 | 32,3 |124 34,4 | 896 xi/s ot i 6 4.9 |19:8 |7509
x53 21.1 252 ggv 1821 gg.o 126 :43.3 :gg x5/16|63.0 | 333 o # lo's 123
x58 1.1 | 252 9 | 1869 .2 8 49, 3 14x1/2 .3 | 249 3483 i 5
. —xg_ﬁ 69,0295 | 96,1 | 2366 | 40,1 [171 , €8.3 1447 4z 4:353 gﬁ.? ol e x3/16 15.4 |20,0 |79.9
X721 69,1296 | 96,8 |2394 | 40.3 |173 |é68.7 1474 x5/16|54.9 | 254 | 3550 3.5x3.5%5/16 | 12,9 |14.2 |49.9
X79  169.2 1296 | 97.5 [2422 | 40.5 |75 | 69.1 1502 x1/4 | 13.1 [14.7 |51.4 ’
x87 69,3 | 297 98,0 | 2455 40.8 | 177 69.6 | 1534 L 12x12x1/2 42.3 181 g;gg x3/16 | 13.4 [15,1 |53.0
x96 [69.4|297 | 98.8 |2491 | 41,0480 |70.0 1569 :gﬁe iﬁ‘g 12; = r— oo Bos Toec
W i4x22 | 45,7 (182 | 16.8 | 1293 | 27.7 | 101 14.9 | T34 : x1/4 |47.1 187 | 2241 x1/4 1,1 [10.6 [31,7
x26 | 45.7 | 182 17,0 | 1308 |} 28,0 | 102 15,1 751 i : x3/16 11.4 11,0 |32.9
x50 152,5267 | 30.3 [1670 | 3143 | 126 | 25.0 | 955 ; 10x10x5/8 |37.8 122 glg s e pen S
X34 [52,5(226 | 30,5 | 1686 | 31.5 127 |25.1 | 972 i x1/2 138.3 | 124 by 6| 9036 | 7431606
X368 152.6 1226 | 30,7 | 1701 | 31.6 |128 | 25.3 | ges ; x3/8 |38.7 | 127 . |1 . .
x43 15646 | 247 | 42,8 [ 1861 | 33.6 [140 | 33.7 7092 4o x5/16|38.9 | 128 | 1278 2x2x1/4 7.14| 4.34] 8.69
x48 52.6 248 | 45,2 | 1881 | 33.8 jrﬁ gz.g mz ~  x1/4 139.1 129 | 1289 %316 1.36| 4.61| 9.23
x53 56,7 | 248 43.5 | 1900 34.0 . ; 29.8 T 60
xE1[Ca.4 1297 (66,8 (2395 | 5T.5 (170|456 1427 ! . e |2l ey
x68 | 64.5 (297 | 67.3 | 2424 | 38.1 |172 |50.0 1456 4 . x3/8 |30.7] 7909 | €39
x74 64-6 298, 67-8 2450 38.3 173 50.3 1482 b 15/16 30.9 80,8 647
%82 64,7 | 298 68.7 | 2482 38.6 | 176 50.9 [1515 , x1/4 |31.1| 81.8| 654
X90 |82.4 [41T |14 [3900 | 47.1 |234 [ 95.6 |2357 jeltitey x3/16 |31.4 | 82.7| 661
W 16x26 .- | 51.5 | 233 20.3 | 1886 30,7 | 125 177 | 1031 ; 8.8 1
x31 151.5 1233 | 205 | 1907 | 3009|127 | 1708 | 1084 TR |5 B il
x36 57,5277 | 32.7 [2308 | 33.8 150 | 26.7 1280 5/16 |26.9 | 61,2 | 430
x40 57.4 | 276 32.8 | 2326 34.0 | 151 26.8 | 1301 x4 |27.1| 62.2 | 435
x45 57«4 | 217 33.2 | 2347 34.2 | 152 27.1 | 1323 Rk x3/16 |27.4 | 63.0| 441
x50 57.5 | 217 33.6 | 2369 34.4 | 154 27.3 | 1346 L :
x57 57.6 | 277 34.2 | 2398 34.7 | 156 27.7 11377 6x6x1§§ gg? g.g gzg
W18x35 | 57.1(288 | 24,2 [2619 | 33,7 [151 |20.6 |1401 | :2/16 22.9 | 41.6| 267
x40 57.1 287 24-4 2644 33.9 153 20.7 [ 1429 -~ 21/4 23,1 45,3 272
x46 57.2 | 287 24.8 | 2670 | 34,2 |154 |21,0 [1459 x3/16 |23.4 | 46.0| 276
MAx1S 21,8 | 26,41 10.4 | 77.3| 15.9 | 21,7 9.76 | 62.7 S 3| 28,5 1
5x18.9 127.7| 46.1| 16.8 | 157" | 19,0 | 33.0 | 1409 | 120 o 12] g d
614.4 18.5 30.4 2.31 93.2 -~ " - -~ L ot 15/16 18.9 50.4 152
6x20 33.7 | 69.7| 23.6 279 21.9 | 46,3 20.1 199 1 x1/4 |19.1| 31.0| 155
8x6.5 24.1 | 52,3 3,53| 213 1646 | 35.4 | 3.50 | 146 33716 [1o04 | 3106 | 198
10x9 29.6 | 79.6] 4.91| 404 1944 | 49.4| 4.83| 254 5
12x11.8 35,0 [ 112 6.38] 680 | 22,1 | 65,0 .19 | 400 .
14x18 | 42,5 | 163 | 10,8 | 1163 | 26.0 90.0 | 10,1 | 650
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STRUCTURAL TUBING, RECTANGULAR

TABLE 20

s

Sx

Sy

(Formula 49)
s L Sx Sy J T3 L Sx Sy J
20x12x1/2 | 62,3 | 356 277 5219 | 12x6x1/2 | 34,3 | 109 8.3 | 890
x3/8 |62.7| 360 | 280 | 5281 x3/8 |34.7 | 112 | 79.8 | 911
x5/16(62.9| 362 | 281 5312 x5;:16 32.9 11; g?.g g%g
x1/4 |35.1 | 11 .
wee [l o ()| Sl a6 | b
x5/16 |54.9| 282 | 177 | 3531 |12x4x1/2 |30.3 | 85.1| 49.4 g;o
2odxt/2 |46.3] 196 81,4 | 2119 x3/8 |30.7 | 88,0 50.5 69
x3/8 |46.7| 200 | 82,5 | 2166 x5/16130.9 | 89,31 51,0 | €38
x5/16 |46.9] 202 | 83.0 {2190 i;ff':'s Ll e
8 .71 204 116 2184 * 2 .
e 6| ook | Ty |aaos| | _=iielen ] et skt |4
16x12x1/2 |54.3| 263 | 229 | 3479 1°x6;13§§ %gr? 22'2 57‘3 636
Shpill |3 |Ba|| S| mpes |
x . x1/4 |31.1| 88,9 69.3 | 652
16x8x1/2 42.3 199 132 2139, x3/16|31.4 | 90.0| 70.0 | 660
8 J7]203 |1
v el R e | SR R P
16x4x1/2 |38.3| 135 65.4 | 1211 x5/16]26.9 | 67.7| 43.0 | 425
x3/8 |38.7| 139 66,5 | 1243 x1/4 [27.1| 68,9 43.5 | 431
x5/16 |38.9 | 141 67.0 | 1258 x3/16{27.4 | 70.0| 44.0 | 438
14x10x1/2 |46.3| 193 164 2170] |10x2x3/8 |22,7 | 46.6| 19.8 | 253
x3/8 |46.7| 196 167 2205 x5/16(22.9 | 47.7| 20.1 | 259
x5/16|46,9| 198 | 168 | 2222 x1/4 |23.1| 48.9 20.2 265
1axbx1/2 |38.3]| 137 | 90.3 | 1228 a3/ i5123,4 4 00,01 20.6 | &7t
x3/8 |38.7| 140 91.8 | 1256 | |ex6x1/2 |26.3 | 61.9]| 54.3 | 411
x5/16 |38.9| 142 92,6 | 1269 x3/8 26,7 | 63.9| 55.8 | 423
x1/4 |39.1| 143 93.3 | 1282 xsﬂs gg.? gg.g gg{.g ﬁg
x1 '] . .
1414:;//3 gi:g 19 gg:g ggﬁ %3716 |27.4 | 66.7 | 58.0 | 441
x5/16 |34.9| 114 59.0 | 913| |ex4x1/2 [22.3| 45.9| 33.4 | 250
x1/4 |35.1] 115 59.5 | 925 x3/8 |22.7 | 47.9| 3445 260
/s el [T || D€ (23] B4 %0 | %2
=72 (=) 1m | e ()| S otk | Sair | 66 | ans
x5/16 |38,9| 137 | 113 | 1275 .
x1/4 |39.1| 139 | 114 | 1287

s L Sx Sy J
8x3x3/8 | 20,7 | 39,9 | 248 | 197 || 5x3x1/2 | 14,3 | 18,5 | 14.9 | 68,7
x5/16 | 20,9 | 40.8 | 25.2 | 201 x3/8 | 14.7 | 19.8 | 15.8 | 73,2
xi/4 | 21.1 | 41.8 | 25.6 | 205 x5/16 | 14.9 | 20.4 | 16.2 |75.4
x3/16 | 21.4 | 42.7 | 26.0 | 210 x1/4 | 15.1 | 21.0 | 16.6 |77.5
8x2x3/8 | 18.7 | 31.9 | 15.8 | 143 x3/16 | 15.4 [21.6 | 17.0 |79.5
x5/16 | 18.9 | 32.8 | 16.1 | 147 5x2x5/16 | 12.9 | 15.4 | 10.1 | 48.7
x1/4 | 19.1 | 33.8 | 16.3 | 151 x1/4 | 13,1 | 16,0 | 10.3 |50.5
x3/16 | 19.4 | 34.7 | 16.6 | 155 x3/16 | 13.4 | 16.6 | 10.6 |52.2
Tx5x1/2 | 22,3 | 44,8 | 38,5 | 253 | | 4x3x5/16 | 12,9 | 15,0 | 13.2 |49.7
x3/8 | 22,7 | 46.5 | 39.8 | 262 x1/4 113.1 [ 15.5 [13.6 |51.3
xsﬁs 22.2 17.4 40.4 | 267 x3/16 | 13,4 | 16.0 | 14.0 |52.9
x1 23, 8.2 | 41.0 | 271 .
4x2x5/16 | 10.9 | 11.0 8,06 | 30,0
x3/16 | 2344 | 49.0 | 41.6 | 276 x1/4 [11.1 | 11,5 | 8.34 |31.3
7:4:3;26 gg.; ig.z g?.g ;g:; x3/16 | 11.4 | 12.0 | 8.61 32,5
x . . .
x1/4 | 21,1 | 41.2 | 31.5 | 207 M;;ﬁa g';g ;'gg 2'21 :g'g
x3/16 | 21.4 | 42.0 | 32,0 | 211 . L . s
Tx3x3/8 | 18.7 | 32.5 | 21.8 | 146
. x5/16 [ 18.9 | 33.4 | 22.2 | 150
x1/4 | 19.1 | 34.2 | 22.6 | 154
x3/16 | 19.4 | 35.0 | 23.0 | 157
6x4x1/2 | 18.3 | 30.3 | 25.4 | 142
x3/8 | 18.7 | 31.8 | 26.5 | 148
x5/16 | 18.9 | 32.6 | 27.0 | 152
x1/4 | 19.1 | 33.3 | 27.5 | 155
x3/16 | 19.4 | 34,0 | 28,0 | 158
6x3x3/8 | 16.7 | 25.8 | 18.8 | 106
x5/16 | 16,9 | 26.6 | 19.2 | 108
x1/4 | 17.1 | 27.3 | 19.6 | 111
x3/16 | 17.4 | 28.0 | 20.0 | 114
6x2x3/8 | 14,7 | 19.8 | 11.8 | 71.3
x5/16 | 14.9 | 20.6 | 12.1 | 73.8
x1/4 | 15.1 | 21.3 | 12.3 | 76.2
x3/16 | 15.4 | 22.0 | 12.6 78.6
S5x4x3/8 | 16.7 | 24.8 | 22.5 | 107
x5/16 | 16.9 | 25.4 | 23,0 | 110
x1/4 | 17.1 | 26.0 | 23.5 | 112
x3/16 | 17.4 | 26,6 | 24.0 | 115
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TARLE 21
STRUCTURAL TUBING
A ' y .  STEUCTURAL TUBING
(Formula 50) | Rectangular
£ '.[‘j'pedcf (Formila 50)
weld: X
5 L sx sy J 8 L sx sy | J 7
16x16x1/2 | 31.1 | 243 | 81,5 | 2616 || 5x5x1/2  |9.14] 22,2 | 7.09 | T1.53
xa/s | 314 | 250 | 8215 | 2646 x3/3  [9.36 | 23:0 | T.42 | 74.5 . s sx 1 & | J b i 17
v x5/16] 31.5 | 251 83,0 | 2660 x?{/}ﬁ 3.45.'? gg.g :{{.?’; :j;?.; 20:12::1;2 23.1 | 231 45.1 | 2565 || 39.1 |129 234 2654
x i 3 . A . x3/8 | 23.4 | 233 +8 |25 . o |23 &
14x14xx13§§ 32{21 133 23:3 13{21 x}ﬁ"ls 9.68 | 24.1 | 7.88 | 19.1 x5/16| 23,5 | 234 :',2.2 263; ;3; lgo 227 3533
x5/16| 27.5 | 192 | 63.3 | 1775 || 4x4x1/2  |7.14 ]| 13.7 | 4.33 | 34.7 20xBxi/2 | 15.1 | 151 19.4 | 1580 .1 |12 6
Toevzaijz | 2.1 (138 | 45.1 | 1067 x3/8 |7.36 | 14.4 | 4.59 | 36.9 ) x3/8 | 15.4 | 153 19.; 120? 23-4 1359? 1?? 1253
i 23:4 s 45:8 1304 ;?ﬂs ;,g lg,g i,gg g;g _ x5/16 | 15.5 | 154 20.1 | 1621 || 39.5 |130 158 1910
15/1.6 23,5 | 141 46.2 | 1112 x3/16 7:68 15:5 4:97 39:9 201.4!1/2 Te14 | T0.8 4,33 115 39.1 |129 T7.T | 1403
x1/4 | 23.6 | 141 | 46.6 | 1120 w3/8 | 7.36| 73.2| 4.59| 740 || 39.4 |130 | 78.4 | 1426
Tomions/o [ 18,5 | 95.7] 0.3 | 609 3.5x3.5%5/16(6.46 | 11.1 | 3.54 | 24.9 25/16 | T.46 | Tded| 4472| 752 || 39.5 |130 78,7 | 1437
=/ 19-1 95-1 '9 623 x1/4 |6.57 | 1.3 | 3.66 | 25.7
x3/6 | 19.4 | 9.4 92| 635 ||_ x3/16[6.68] 1.6 | 5.7 | 26.5 mﬁ:;;g 1” '133'6 :g'g gi? 21 1o | 108 b
5/16| 19.5 | 97.1| 31.8| 639 || 3x3x5/16 [5.46| 7.96| 2.53 | 15.3 x5/16 11:5 103 1.1 958 35:5 105 106 1237
x1/4 | 19.6 | 97.7| 32.1| 645 x1/4 |5.57| 8.20] 2.63 | 15.9 - 2
8x8x5/8 | 14.9 | 58.7| 18.9| 304 3/16 _|5.68] 8.43]2.73 1 16.4 16112;;}’2 23‘1 ?[32 45.; 8 B R B b
x1/2 | 15,1 | 59.9] 19.4 | 312 |[2.5x2.5x1/4 14,57 | 5.56| 177 | 8491 x5/16 23:4 8 iz | ey i | 85:0) 15 | 1180
g | 1] D) oL AN 2 D 5 5 3.5 | 187 | 46.2 | 1769 || 31.5 | 83.0] 189 1780
R 124 g e . . . .3 16x8x1/2 | 15.1 [ 121 | 19.4 | 1036 || 31.1 | 81.5| 124 | 1124
. . 2;&1{4 3,57 3.42] 1,08 4.34 Isfﬂ 15.4 122 19. 10 1a 82 1 i i
x1/4 | 15.6 | 62.1] 20,4 | 327 oA A B R B
b 1 2| Gl el x3/16 |3.68] 3.59] 1.15] 4.61 x5/16 | 15.5 | 123 | 20.1 | 1065 || 31.5 | 83.0] 126 | 1151
s : > 16x4x1/2 Te14 | 56.5| 4. 459 | 31.1 | 81.5| 61. 2
7:7:13% jigl 12-1 1;? 3‘1}2 ; x3/8 | T.36| 58,5 4.23 476 211 az.g 52.1 326
x5§16 13.2 s et e x5/16 | T.46 | 59.5| 4.72| 484 || 31.5 | 83.0| 62.7| 774
x1/4 | 13, 47.3| 15.5| 218 i 14x10x1/2 | 19.1 | 133 | 30.9 |1079 || 27.1 | 62.0 (1 1091
6:6:152 1.1 | 32.8[ 10.5| 127 /161195 1155|510 {109 4275 1 835 L1 _LAMT
x3/8 | 11,4 33.7| 10.9| 131 L - 14x6x1/2 | 11.1 | 77.4]10.5 | 570 || 27.1 | 62.0| 80.8| 658
15/16 11.2 34-1 11.1 134 Xa/ﬂ 1144 7901 1019 584 27'4 6203 810? 6?1
x1/45 1.6 | 34.6| 11.3] 136 x5/16 | 11,5 | 80,0 | 1141 [ 591 |l 27.5 [ 63.3| 82.1| €78
i 14x4x1/2 Te14 | 49.4| 4.33| 353 || 27.1 | 62.0| 53.7| 523
. 13/8 7-36 51.1 4-59 356 2?04 62-8 54-4 535
x5/16 | 7.46 | 52.0| 4.72| 373 [ 27.5 | 63.3 | 54.7| 541
x1/4 | T.57| 52.8| 4.85| 379 || 27.6 | 63.7| 55.0| 546

L




TS

Sy J L 8x Sy J’
8x2x3/8 | 3,36 13,1 | .95| 53.0| 15.4 | 19.9 |15.0 | 90.2
x5/16 | 3,46 | 13.6 | 1.02| 55.3 || 15.5 | 20.1 | 15.2 | 92.1
x1/4 | 3.57 | 14.1 | 1,08] 57.4 || 15.6 | 20.4 |15.4 | 93.9
x3/16 | 3,68 | 14.6 | 1.15| 59.5 || 15.7 | 20.6 |45.6 | 95.8
7x5x1/2 | 9414 | 31.4 | 7.09[125 13.1 | 14.6 | 32.2 [128
x3/8 | 9,36 | 32.4 | 7.42]|130 13.4 | 15.1 [33.0 [132
x5/16 | 9.46 | 32,9 | 7.57|133 13.5 | 15.3 |33.4 [134
x1/4 | 9.57 | 33.3 | 7.73[135 13,6 | 15,5 |33.8 [136
x3/16 | 9.68 | 33,8 | 7.88[137 13,7 | 15.7 | 34.1 [139
Tx4x3/8 | 7,36 | 25.4 | 4,59| 9741 || 13.4 | 15.1 |26.4 [102
x5/16 | 7.46 | 25.9 | 4.72| 99.2 || 13.5 | 15.3 |26.7 |104
x1/4 | 7.57 | 26.3 | 4.85101 13,6 | 15.5 |27.0 [106
x3/16 | 7.68 | 26.8 | 4.97|103 13.7 | 15.7 |27.3 [108
Tx3x3/8 | 5.36 | 18.4 | 2.44| 67.5 || 13.4 | 15.1 |19.7 | 79.0
x5/16 | 5.46 | 18.9 | 2,53 69.4 || 13.5 | 15.3 [20.0 | 80.6
x1/4 | 5,57 |19.3 | 2.63| 71.3 || 13.6 | 15.5 |20.2 | 82.3
x3/16 | 5468 | 19,8 | 2,73| 73.0 || 13.7 | 15.7 |20.4 | 83.9
6xdx1/2 | 7.14 | 20.8 | 4.33] 69.8 || 11.1 | 10.5 [21.7 | 71.9
x3/8 | 7,36 | 217 | 4.59| 73,3 || 11.4 | 10.9 |22.4 | 75.1
x5/16 | 7.46 | 22,1 | 4,72 75.0 || 11.5 | 1.1 |22.7 | 76.6
x1/4 | 7.57 | 22.6 |4.85| 76.7 || 11.6 | 11.3 |23.0 | 78.2
x3/16 | 7.68 | 22.9 | 4.97] 78.2 || 11.7 | 11.5 |23.3 | 79.7
6x3x3/8 |5.36 [ 15,7 | 2,44 50,3 || 1144 | 10.9 [16.7 | 55.4
x5/16 | 5.46 | 16,1 | 2.53| 51.8 || 11,5 | 11.1 | 17.0 | 56.7
x1/4 |5.57 [ 16.6 | 2,63 53.2 || 11.6 | 11.3 |17.2 | 58.0
x3/16 | 5.68 | 16,9 | 2.73| 54,6 || 11.7 | 11.5 |17.4 | 59.3
6x2x3/8 13,36 | 9.72| .95 29.9 || 11.4 | 10.9 [11.0 | 41.3
x5/16 | 3,46 [10.1 | 1.02] 31,3 || 11,5 | 11.1 [11.2 | 42.5
x1/4 | 3.57 | 10.6 | 1.08| 32.6 || 11,6 | 11.3 |11.4 | 43.6
x3/16 | 3,68 | 10.9 | 1.15( 33.9 || 11.7 | 1.5 [11.6 | 44.7
5x4x3/8 |7.36 [ 18,0 |4.59| 53.3 || 9.36| 7.42 |18.4 | 53.6
x5/16 | 7,46 | 18,4 | 4,72 | 54,6 || 9.46| 7.57 |18.7 | 54.9
x1/4 |T7.57 [18.8 | 4485| 55.9 || 9.57| 7.73|19.0 | 56.2
x3/16 | 7,68 | 1941 | 4.97| 57.2 | 9.68| 7.88 |19.3 | 57.4
5x3x1/2 | 5.14 | 12.2 | 2.23| 33,3 [| 9.14| 7.09 [13.1 | 35.3
x3/8 [5.36 [13.0 |2.44| 35.7 || 9.36| 7.42 |13.7 | 37.4
x5/16 | 5.46 | 13.4 | 2.53| 36.9 9,46 | T.57 | 14.0 | 38.5
x1/4 5-57 15-3 2.63 3‘3-0 9457 ?'73 1402 59-5
x3/16 | 5.68 | 14.1 | 2.73] 39.1 9.68| 7.88 [ 14.4 | 40.5
5x2x5/16 | 3.46 | 8.42| 1.02| 21.9 || 9.46| 7.57| 9.23| 26.8
x1/4 | 3.57| 8.77] 1.08] 22,9 || 9.57| 7.73| 9.42| 27.6
x3/16 | 3.68 | 9.11| 1.15| 23.8 | 9.68| 7.88| 9.59| 28.4

TS L Sx sy |-J L Sx Sy J
12x8x5/8 | 14.9 | 88.6 | 18.9 | 600 22.9| 44.4 | 90.7 | 613
x1/2 | 15.1 | 90.2 | 19.4 [ 613 23,1| 45.1 | 91.9| 625
x3/8 | 15.4 | 91.8 | 19.9 | 626 23,4| 45.8 | 93.1| 637
x5/16 | 15.5 | 92.5 | 20.1 | 632 23,5| 46.2 | 93.6 | 643
x1/4 | 15.6 | 93.3 | 20.4 |638 23.6| 46.6 | 94.1| 649
12xbx1/2 | 11.1 | 66.2 | 10,5 | 426 23,1| 45.1 | 68.8 | 464
x3/8 | 11.4 | 67.8 | 10.9 | 437 23,4 | 45.8 | 69.7 | 474
x5/16 | 11,5 | 68.5 | 11.1 | 442 || 23.5] 46,2 | 70.1| 479
x1/4 | 11.6 | 69.3 | 11.3 | 448 23,6 | 46,6 | 70.6 | 484
x3/16 | 11.7 | 70,0 | 11.5 | 453 23,7 | 46.9 | '70.9 | 489
12x4x1/2 | T.14| 42,2 | 4.33 | 261 23.1| 45.1 | 45.7 | 349
x3/8 | 7.36|43.8 | 4.59|2T1 23,4 45.8 | 46.4 | 358
x5/16 | T.46 | 44.5 | 4.72 | 276 23,5| 46,2 | 46,7 | 362
x1/4 | T.57|45.3 | 4.85|281 23,6 | 46,6 | 47.0 | 367
x3/16 | 7.68|46.0 | 4.97 285 23,7 | 46.9 | 47.3 | 3T
12x2x1/4 | %.57.)21.3 | 1.08|129 23.6 | 46,6 | 23,4 | 296
x3/16 | 3.68| 22,0 | 1.15(133 23.7 | 46.9 | 23.6 | 300
10x6x1/2 | 11.1 | 55.1 | 10.5 | 304 19.1]30.9 | 56.8 | 316
x3/8 | 11.4 | 56.4 | 10.9 | 312 19.4 | 31.5 | 57.7 | 324
x¥5/16 | 11,5 | 57.1-| 11.1 | 317 19,5 | 31.8 | 58,1 | 3e8
x1/4 | 11.6 | 57.7 | 11.3 | 321 19,6 | 32.1 | 58,6 | 332
x3/16 | 11,7 | 5843 | 11.5 | 325 19.7 | 32.4 | 58.9 | 335
10x4xt/2 | 7.14| 35.1 | 4.33 | 183 19.1| 30,9 | 37.7| 221
x3/8 | 7.36| 36.4 | 4.59 | 190 19.4 | 31.5 | 38.4 | 227
x5/16 | T.46| 37.1 | 4.72 194 19,5 | 31.8 | 38.7 | 231
11/4 Ta5T | 3747 4485 | 197 19-6 32,1 39.0 234
x3/16 | 7.68] 38.3 | 4.97 | 201 19.7 | 32.4 | 39.3 | 237
10x2x3/8 | 3436 | 1644 «95| 82,9 19.4|31.5| 19.0| 170
x5/16 | 3.46] 17.1 | 1.02| 86.2| 19.5]31.8 | 19.2| 173
x1/4 | 3.57] 17.7 | 1.08| 89.4| 19.632.1 | 19.4 | 175
x3/16 | 3.,68] 18,3 | 1.15| 92.5] 19.7|32.4 | 19.6 | 178
8x6x1/2 | 11.1 | 43.9 | 10.5 | 204 15.1| 19.4 | 44.8 | 206
x3/8 | 114 [45.1 | 10,9 [211 f 15.4 ] 19,9 | 45.7 | 212
x5/16 | 11,5 | 45.6 | 11.1 | 214 15,5 | 20.1 | 46,1 | 215
xi/4 | 11.6 | 46.1 | 11.3 | 217 15.6 | 20.4 | 46.6 | 218
x3/16 | 11.7 | 46.6 | 11.5 | 220 15,7 | 20.6 | 46.9 | 221
8x4x1/2 T.14] 28,0 | 4.33] 119 15.1 ] 19.4 | 29.7| 131
x3/8 7.36| 29,1 | 4.59| 124 15.4 | 19.9 | 30.4| 136
x5/16 7.46 | 29.6 4,72 | 127 15.5 ]| 20.1 | 30.7| 138
x1/4 T+57 | 30.1 4,85 129 15.6 | 20.4 | 31,0 | 141
x3/16 | 7.68| 30.6 | 4.97] 132 15.7 | 20,6 | 31,3 | 143
8x3x3/8 5.36 | 21.1 | 2.44| 87.4| 15.4]19.9] 22.7| 109
x5/16 | 5.46| 21,6 | 2.53| 89.8) 15.5|20.1| 23.0| 111
x1/4 5.57| 2241 | 2.63| 92.1f 15.6|20.4 | 23.2| 113
x3/16 | 5.68| 22,6 | 2,73 94,3 15.7[20.6 | 23.,4| 115
- 66 =
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s L SX Sy J L 5x \ sy J
. 10,7 12.55| 24.7 || 7.46 | 4.72| 11.0 | 25.0
4x3§?§16 ?.23 11.0 |2.63] 25.5 || 7.57 |4.85] 1142 gg.g
x3/16| 5.68 | 11.3 [2.73 26,3 || 7.68 |4.97| 11.4 .
. 6.69 | 1,02 | 14.2 || T.46 | 4.72 | 7.23 15,8
4x2i?§16 ?.é? 6.99 | 1.08 | 14.9 || 7.57 | 4.85 | T.42 13.3
x3/16| 3.68 | 7.27 |1.15] 15.6 7.68 | 4,97 | 7.59 .
8,98
A 5,20 | 1.08 | 8,73 || 5.57 | 263 | 5.42
Bxaigﬁﬁﬁ g-gg 5.43 ‘1.15 9,07 || 5.68[2.735.59 | 9.38
TABLE 2
TRIMMED ROUND BAR
(a8 = function ofd)
. Formula 67
(%]
X
4 b h L Ix Iy L Iy

3| 12603

6372 |1.965r3 | 412623 |4.636r |.00TE 1,956z | 2

i '231§ 1:3;3? 2.122; 244723 | .495¢3 |5.141x |.008x 2.3§1r§ 1.32325
20 | 12000 [1.752% | 5.558= 227793 |1.047x3 |5.511x |.024x |2.5697 |14

3 |1.649x3
i 857z |2.98023 [1,67827 | 54746z |.052 |2.529%
i 45 1'§?i§ it 2 Soe 504203 198523 |5.8132 .07t 2.434=3 1.333;3
go 1.530r |1.286x | 6,062x|3.084x 256503 |5.849r |.094x (2,301 |2,

5 1,95123 |2.54Tr>

6.189r|3.12723 [2.728x7 |5.826r|. 1497 >

i b prrve 6255 3 14003 |3.009%3 |5.691z 2172 1.548rg §'§6§;5
go 1.970r| .347x | 6.280r 514203 |3.12423 |5.457r |+2987|1.14822|2.53

List of available programs for TI-59 programmable calculator.

VWELD FPROPERTIES

WP=1 Any combination of welds
[ e—

"I?‘ parallel to

X and Y axes.

WP-2,3 As shown.

B blesels

.° P25, As shown,
: | s

L

¥P=31 Three—dimensional welds.
Zie pi: ! Any combination®
of straight line

WELD STRESS
W8=1 For given weld properties
cL calculates
> P strese at
any point
. P of weld.

WS=2 - For parallel or rectangu—
" lar weld
o [R caleulates
stress at
four points
of weld.
" WB=3 TFor parallel weld
_ caleulates
maximam
stress due
to number
of applied

: . forces.

- W8=31 Calculates weld stress

. at any i;loint
of any three-
dimensional
weld pattern
due to applied :
forces and

moments.

.| Price per ﬁu:o'gram - $3.00 (Postage and

Each program consists of complete
description and protected magnetie
card, 3

tax¥ included) Each additional magnetic
card = $1.25 _
Total set of. 15 programs - $25.00




