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FOREWORD

ENDING major revisions in the Carnegie Pocket Com-

panion, publication of the 24th Edition will probably
not be possible until sometime in 1931. In the meantime,
to meet the requirements of Designers and Fabricators of
structural steel, the present abridged temporary Edition is
offered to fill the gap until such time as the complete 24th
Edition can be prepared and issued.

This book contains complete data pertaining to Carnegie
Beams, American Standard and other structural secticns
most suitable for use in bridge, building, car and ship con-
struction.

Safe loads and other data for structural sections are in
accordance with the standard specifications of the American
Institute of Steel Construction, revised November 1st, 1928.

In order to restrict the size of this book and yet include
all the useful engineering data possible, dimensioned profile
drawings have been omitted. These, however, will be found
in the Carnegie Shape Book, 10th Edition, issued July 1st,
1929.
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CARNEGIE STEEL COMPANY

ELEMENTS OF SECTIONS

In the computation of the values of structural shapes for the various
conditions under which they are subjected to stress, certain mathe-
matical expressions are used. In the tables of Elements of Sections,
which follow, these values or properties are given in inch-units.

Nentral Axis. The line, in the cross section of a beam or column in
a state of flexure, on which there is neither tension nor compression;
the neutral axis passes through the center of gravity of the section
when unit stresses do not exceed the elastic limit of the material.
In the usual position of structural sections there are two neutral axes,
perpendicular to each other, their normal distance from extreme fiber
of the section being designated by x and y.

Moment of Inertia—I. The sum of the products obtained by multiply-
ing each of the elementary areas of which the section is composed,

* by the square of its normal distance from a neutral axis of the section

or from any axis of moments assumed for purposes of caleulation.

Section Modulus—S8. The moment of inertia divided by the normal
distance from the axis to which it refers to extreme fiber of the section.
For the two moments of inertia, corresponding to the two principal
axes of a section, there are also two section moduli.

The section modulus is used to determine the stress in the extreme
fiber of a section, subjected to bending stresses, by dividing the
bending moment by the section modulus referred to neutral axis normal
to line of foree, both values being expressed in like units of measure;
the section modulus of a section, is obtained by dividing the bending
stress by the allowable fiber stress, both values also in like units of
measure; the proper section is then obtained from this section modulus
by reference to the tables of Elements of Sections.

Radius of Gyration—r. The normal distance from a neutral axis to the
center of gyration, the point where the entire area is considered to
be concentrated and have the same moment of inertia as the actual
area. The radius of gyration of a section referred to a neutral axis,
or any axis of moments, is equal to the square root of moment of
inertia, referred to that axis, divided by the area.

The radius of gyration of a section is used to ascertain the safe load
this section will sustain when used in compression, as a strut or
column. The unbraced length of the section in compression, divided
by the least radius of gyration 1/r, is denominated the ratio of
glenderness.




' 8 =Section modulus, in inches®,
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GeNERAL NoratioN 1y Formuras

The following notation applies to formulas and tables for
elements or physical properties of sections, also to flexure formulas
and other data given for beams under various loading conditions:

A =Area of section, in square inches.

n =Distance from center line of gravity to extreme fiber, in inches
I =Moment of inertia about center line of gravity, in inches®,
Ms=Static moment, in inches®.

r =Radius of gyration, in inches.

f —Bending stress in extreme fiber, in pounds per square inch.
fb =Resistance of web, in pounds per square inch.

E =Modulus of elasticity, in pounds per square inch.

L =Length of section, in feet.

| =Length of section, in inches.

W, W, Wo=Superimposed loads supported by beam, in pounds.

w =Superimposed load, in pounds per unit length or area.

Wmax =Maximum safe load at point given, in pounds.

R, Ra =Reactions at points of support, in pounds.

v ==Vertical shear, in pounds.

M, M1, Mg=Bending moments at points given, in inch pounds.

Mmax =Maximum bending moment, in inch pounds.

Mr =Maximum resisting moment, in inch pounds.

D, D1 =Deflections at points given, in inches. |
Dmax =Maximum deflection at point given, in inches. |

The common relations existing between the properties of any
shape of uniform eross section are the following:
1= Ar r=AL" s=1L

The moment of inertia, I?, referred to an axis not coincident
with but parallel to the neutral axis of the section, when z is the !
perpendicular distance between these two axes, is:  D1=I4A2? |

The moment of resistance of the internal stresses of a beam
resisting flexure must be equal to the moment of the external forces
producing bending.

Mr = Mmax = f1- =1 8.

The moment of resistance and the bending moment must, there-
fore, be expressed in same units of moment, force x length, generally
in inch-pounds.

The modulus of elasticity is the ratio between unit stress and
the elongation caused by that stress in one unit of length, up to
the elastic limit; for steel the modulus of elasticity is 29,000,000
pounds per square inch.




CARNEGIE STEEL COMPANY

BQUARE A = d
Axis of moments through center X _g_
pha i g
iyt o
B i Byaiet i
e eud Fip = wﬂﬂmﬂﬁ
SQUARE A = d?
Axis of moments on base x = d
ot ! E a4
i | Lim = 3~
x d d»
i ! R
Ly = 4 —0.5773504
E"“'"d""‘; Fi-1 = v 5
S8QUARE A = 43
Axis of moments on diagonal a e
- - e W 0.707107d
a4
i | 1t
ds
811 = g 2,6 =0.117851 d*
d
T = 12 =0.288675d
TRIANGLE bd
Axis of moments through A = = 5
center of gravity 24 a
[ stz X B T X =b?
: ]
f Ija= %"‘
H =4
IE=yr—— Bi=
;1_ 1-1 *-Tzd
t.
: ! ria= i —0:235702d
R, ] |
TRIANGLE bd
Axis of moments on base A = =
e BT
H bd?
: = 5
Kas
5 8= -
1 a
i Fig= =0.408248d
Grlertis o 4 Vo




ELEMENTS OF SECTIONS 9

RECTANGLE A = bd |
Axis of moments through center d
|_'— i e
i Yo bd3
d SN 12
l'T—‘_'_“'_g_l 8 43 hdn
x : il
¢ 3 P11 ,['—'d 0.288675d
= = 2 = s
Loy el :
RECTANGLE
Axis of moments on base A = bd
f“" 1 X = d
! 1 S I R T L
):= ;1 1-1 -
| \ bd?
' ' By = 3
" 1 d
< ™ = = 0.577350d
bl | S 3
RECTANGLE =
Axis of moments on diagonal A= bdbd
e
£t x = Jpar
b3 d3
Lu = g(oay
13 b2 dz
| 811 = gy Ditdd
x
A bd
b f o= YOOI
RECTANGLE
Axis of moments any line |
through center of gravity A = bd |
s
ik bsina + dcosa
T =l —eee e
bd (b? sin? a + d? cos? a)
Iy = 12
Ak bd (b?sin? @ 4+ d? cos? a)
-l 6 (bsin a + d cos a)
1L b?sgin? g 4 d?cos? g
P11 = 12
TRAPEZOID A = d(b + by)
Axis of moments through 2
center of gravity o d(b;: + 2b) e d (b + 2by)
by 3(b + by) Ak + by
Y d? (b2 4+ 4bb; + %)
febts 36 (b + by)
e d?(b? 4+ 4bb; 4+ by?) |
A 12 (b1 + 21D)

o d N
F1= ®(b+ by

2 (b? +4 bby + b,¥)




10 CARNEGIE STEEL COMPANY
REGULAR POLYGON n = Number of Sldes
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MISCELLANEOUS SECTIONS
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Formuras For ELEMENTS oF RoLLED SECTIONS

The formulas on the following pages are for the computation of the
elements of the sections as tabulated on pages 18 to 55, and are based
upon the theoretical straight-line dimensions, treating the sections as
made of simple geometrical figures, rectangles, triangles, etc., with
or without an allowance for fillets and roundings in accordance with
the following rules:

Carnegie Beam Sections. Areas and Elements are based upon recti-
linear dimensions, with allowance for fillets, which with these sections
are assumed to be of parabolic contour.

The weights are based upon the total area with allowance for fillets.

Beams and Channels. Standard American Sections. Areas and
Elements are based upon rectilinear dimensions, without allowance for
fillets and roundings.

The weights are based upon the total area with allowance for fillets
and roundings, in accordance with the rules adopted by the Association
of American Steel Manufacturers.

Angles, Tees and Zees. Areas and Elements are based upon rectilinear
dimensions, without allowance for fillets and roundings.

Weights are based upon the net area with a certain allowance for
fillets and roundings, in accordance with the rules adopted by the
Association of American Steel Manufacturers.

Bulb Angles. Areas and Elements are based upon rectilinear dimen-
sions with allowance for fillets and roundings. The formulas given
are applicable only to the British Standard Sections.

Weights are based upon the total area with allowance for fillets and
roundings.
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2 CARNEGIE BEAM SECTIONS
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EQUAL ANGLES
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COMPOUND SECTIONS

MosexTs oy INsnTia, Secrion MobuLy, Axp Rapit or Gynation

S o T T ot Bl GO Dl Sh S e st euelels e wemt !
momen pertia, I, t b axes OWN een »
plus the areas A, of the parts multiplied by the squares of lhnd.blueul.m‘-th:ir
of ty from the neutral axis of the compound section, or

Moment of Inertin 1} = [4-Az2

L Setion Modulus ~ §1 = -

.. E 1
F' o g Radius of Gyration ! = \FE

= 1. Required the moments of inertia and the
u section moduli about axes 1-1 and 22 of a compound
EER B

— section to be used as o girder, composed of
, g1} 1 Web Plate 337x34"
v 2 &l 4 “ lﬂd- ﬂ"l.-‘"l}i”
| g 3 5 2 Flange Plates 147534/
7 4 basing the properties on the gross area of the section.
- } . Determine the distances, 5, of the center lines of gravity
H e o!pl.mmiu.giu from the neutral axes of the comp
2r-3.75% section, from the dimensions given, then for
Iy~ of 4-0"24"384"" Anglea = 4x 75 = 30.00 Inches ¢
Axt of 46"x4"38§” “ =ix g'aub:mm = 579248
I1- of 1-33"x34” Plate =1x = M40738 “
Ly of B1d0agrr M =gy A0S0 o g o
Asd of 2-14"x3§" “  =12x 10502171259 = 6168.88 “
| Moment of Inertia, gross section 1347040 Inches
Section Modulus,  * = 347040  _ 77995 [yches s
AXIS 22 Is-a of 4-07x4""x5§" A =4x 211 = §4.40 Inches ¢
SR o B o o' e =l saadie = iaae
To-a of 1837x34” Plate  =1x —S0000 gy
To-s of 21475307 * =2y MBI o S0 -
Moment of Inertia, gross section 540.50 Inches 4

Section Modulus,  * =—398 — 7551 foctess

1f it is desired to caleulato the properties of the net wetmn. viz,, to deduct the urea of the rivet
holes, procced as follows, assuming that 1" holes for 34" riveta are to be deducted and that not mare

than one rivet will be driven in any one leg of the in the same plane of the section.
AXIS 11 I;.1 of gross section = 1347940 Inches 4
Deduct I of41721375" Rootangles = 43— 538 — g7
" At old-1"x13757 =4 x1376x1081252 = 155463
“ Liaof217s176” 4  =gy—Lfoxl® 020
" As of 24751757 = 7504328 = 71073 *
Moment of Inertia, not section T1212.50 Toches &
Section Modulus, * » =—LE1289 _ o s
AXIS 22 sz of gros section = 540.50 Inches
Deduct  Ty-gold-17x1375” Rectangles = 4 x—080%8 . o0
“ As?of4-17x1375” " = 4x 14788760 = 7704
“ Ta-gof 2-1751.75" w o e :—-—'-!f{;‘-'— = 08
Moment of Inertia, net section 47090 Inches ¢

Section Modulus,  * ¢ = AR _ 6727 Inches s
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COMPOUND SECTIONS—Conciuded

Examrin 2. Required the moments of inertia and radii of
gyration about axes 1-1 and 2-2 of & column section composed
a8 follows:—

2 Channels 12''x30 pounds per foot,

2 Flange Plates 14" x 34",
properties to be based on the gross section, no deduction
being made for holes.

Determine the distances, z, of center lines of gravity for
the various sections [rom the neutral axes 1-1 and 2-2, in
accordance with the dimensions given, then for

! AXIS 1-1 Iy.1 of 2-12' Channels30lbs.= 2x 161.2 = 32240 Inches+
| 14 x 0.758

Lig of 214”x){" Plates = 2x —X2C— = 008

[ A3 of 2-14"x3{" “ = 2x10.5x6.375° = 85345
Moment of Inertia, gross section 1176.83 Inches 4
_ Radius of Gyration, “ * = \)—;{-:éi = 552 Inches
AXIS 22  Iog of 212 Channels30lbs.= 2x 5.2 = 1040 Inches +

l Az2 of 212" Channels30lbe.= 2x 8.70x4.172 = 30570 *

‘ Ins of 2-147c3(” Plates = 2x -LISXIE _ 300
Moment of Inertia, gross section 1 659.10 Inches ¢
Radius of Gyration, G~ \J—%;u—ml;]— = 4.13 Inches

|

& 3 Exaueis 3. Required the radii of gyration sbout axes 1-1
- @:ﬁﬂ‘ and 2-2 of a strut section composed as follows :—
H' ! 3 4-6'"x4""x 3¢"" Angles latticed by G4e"’ bars,

s %
é l properties to be based on the gross section of angles, no deduec-
) -——-t]1 ({ions being made for rivet holes nor any allowance for lattice bars.
[ Determine the distances, #, of center lines of gravity of angles
! J E from neutral axes 1-1 and 2-2 in accordance with the dimensions
| given, then for
: 2
| AXIS 1-1  Iq.q of 4-6734'"x3¢" Angles= 4 x 4.0 = 10.60 Inches+
| Az? of 4-8"x4"'z3¢"” " = 4x361x5082 = 360.72 i
Moment of Inertia, gross section 389.32 Inches#
89.32
Radivs of Gyration, *  “= N—osoi— = 510 Iyches

AXIS 2-2 From tablca of radii of gyration for 2 angles placed back to back
| axis 2-2, 54"’ apart, ro-g of 4-6"' x4’ x 34" angles—2.97 Inches
| Whem sent:onu jare smemb]ed without any web or flange plates, as, for mmpla lattioed
| tticed angle struts, the radius of gyration, ri-3 can be readily obtained,
| mthnut considering the moment of inertia, from the radius of gyration, r of one section about
its meutral axis, and the distance, z, between the center of gravity of the section and the
neuiral axis parallel to the axis of section.
| 0]
[ 1= —+ﬁ where T{= 2, and ry-1 = ra g

Thus, in the above example,
ryg= V’ 1.172+45.002 = 5.19 Inches
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I CARNEGIE BEAM SECTION
ELEMENTS ELEMENTS
oF
BECTIONS
Depth | Weight | Area Web Axis 1-1 Axis 2-2
I;a:gx of I!mr Be:tt: Wi.d:‘: Thick-
Nomi Section oot ion ness I 8 l r 1 ) r
Size In Lbs. In.? In. In. | In4 | In3 | In. | In#4 | In3 | In.
36.851 300 88,23 | 16.189| .D58 | 20317.7 | 1102.7 | 15.18 | 1216.9 | 150.2| 3.71
CB 362 50 275 80.87 | 16.121| .890| 18400.2 | 1006.8 | 15.08 | 1095.1 | 135.0 | 3.68
36 x 16 | 36.243 250 78.53 | 16.055 | .824 | 16490.3 | 010.5| 14.98 9754 | 121.5| 3.64
000 230 67.65 | 16.000| .760 | 15012.9 | 834.0 | 14.90| 882.2 | 110.3 | 3.61
36.645 192 56.47 |12.150| .740|12208.5| 666.3 | 14.70| 377.2| 62.1| 2.58
CB 361 | 36.395 175 5147 (12.096| .686]10978.8| 603.3 | 14.61| 335.0| 55.4| 2.55
36 x 12 | 36.183 160 47.06 | 12.045| .B35| 0033.2| 549.1|14.53| 200.8| 40.8| 2.52
36.000 147 43.23 | 12,000 .500| 9040.4| 502.2 | 14.46| 260.9| 45.0| 2.50
33.786 260 76.47 |16.150| .870| 15037.7| 890.2 | 14.02| 1068.0| 132.3 | 3.74
CB 332 | 33.546 240 70.58 | 16.000| B10| 13750.6| B819.8 | 13.96| 9725 120.9 | 3.71
33 x 16 | 33.272 220 64.70 | 16,046 | .766| 12385.5 | 744.5 | 13.84| 870.0| 108.4 | 3.67
200 58.82 | 16.000| .720( 110496 | 660.7 | 13.71| 769.5| ©6.2| 3.62
33.530 167 49.12 |12.179| .710] 8836.1| 527.1|13.41| 321.0] 52.7| 250
CB 331 | 33.342 152 44.60 |12.115| B55| 7998.5| 470.8 | 13.38| 287.8| 47.5| 2.54
83 x 12 | 33.164 138 40.58 |12.056| 506| 7223.0| 4356 | 13.34| 257.5| 42.7| 252
125 86.75 |12.000| .540| 65143 | 304.8|13.31| 230.1| 38.4| 2.50
30.781 240 70.58 |14.218| .B88|11356.0| 737.0|12.68| 768.9 | 107.9| 3.30
CB 302 | 30.522 220 64.70 | 14.146| 816103204 | 676.3 | 12,63 | 693.9| 98.1| 3.28
30 x 14 | 30.263 200 58.82 |14.073| .743| 9305.7| 615.0 | 12.58| 622.7| BS.5| 3.25
000 180 52.03 |14.000| .670| 8301.4| b53.4 | 1252| 552.7| 70.0| 3.23
30.742 165 48.52 |10.725| .755| 7326.7| 476.7|12.29| 258.7| 48.2| 231
CB 301 | 30.538 151 4441 (10.662| 692! 6663.7| 4364 | 12.25| 233.4| 43.8| 229
30 x 10}4| 30.344 138 40.58 |10.604 | .B34| 6040.5| 308.7|1221| 210.1| 39.6| 2.28
162 126 37.05 |10.551| .581| 5486.7| 363.8|12.17| 180.0| 358| 2.26
30. 115 3381 |10500| .530| 4985.3) 2324 |12.14| 170.6| 325 2.25




ELEMENTS OF SECTIONS 19
CARNEGIE BEAM SECTIONS I
DIMENSIONS DIMENSIONS
OF
SECTIONS
m'wosu Flange | Web Distance Diual
Index Thick- Thick- § Thick- [ [Min.Ciear| Gage
iy oo s i o Tl | o | o | 0 0 | @ PO
Depth | Lha. | In. | In. | In. | In. | In. | To. | In. [ Mo | Ta. | En. |In. | In. | In.,
| !
Jo0 1804 | 1% 1 T Tiadl 4 e | §
CB3sa| 378 30%e 1618 | 10ts | 184a ru L’ et gﬁ. o s 13 |3 55
kL 280 (36} [16Ms | 134e in i 4 |45 | 8
230 3 ilﬁ 196 | Ma He |TH 4 | | W
193 [361%a 1230 | 134 34| 34 | 5
CB361| 175 JF 1204 | 14e | biga 4 a;t 31 .11: HH
36 180 3694 12Ma | 140 | "Ha :ﬁ ;: Sti 4|5
M7 pBe 13 Wia {0 (B 344(¥s | 6
260 am-]m;. o | % o (71340304 {2834 4 |w |8
CB332| 240 [3494a |16 lﬁa ’!- 1‘ T'Fiu 084 (28 4 |4 56
83 | 220 [3384e |10Me | 1he | Mg Ha [0 25 4 |45 |5
200 {3 e |1 711443095 28 4 |7ia| 5
167 s !ms. 1Mo | 3 | W 6% 314| 74e | 5
CB331| 153 3 i 13 314 | §4¢ | 5
33 138 33Me Jl!lil i 10 316 % | 5
125 & Mol ¥a| Me 35 |5
240 & Ium Mo f 3 | 35 (i1 4 %54
CB302| 220 : 435 | 13s | 18q no 1 4 |16 | 51
30 | 200 f ium 1:1. i 121 4 |¥e|5
180 1Hs He ¥ ] 4 || 5
165 (30 |IN! 1% | M u- 203§ 34 %-. 5
cB3ol 151 [0Ma '10 o 136 | Mg 2 8}5 e | 5
% | 138 PO e | W n 25e | 31§ zz. §
124 30 Onl e Me . 3 5
115 ; ;1 ™| M| Hae I"" 1463 (% |5




CARNEGIE STEEL COMPANY

I CARNEGIE BEAM SECTIONS
ELEMENTS ELEMENTS
oF ks
SECTIONS
Section | | weight | aren | Web| A 11 x
e | DF" || A |Tela A3
Nomipgs |Bottion | Yoob |Bestion | ™" |pem | T |8 | r | X1 |8 ¥
B3 | In | Ls | Iad | In |In | I | To3 | Ia | st | In2 [ I,
27,508 1 87 | 14170 756 | 73760 | m.ﬂl 1149| 610.7| §6.2| 331
CB 272 | 27400 1758 5147 | 14.118 67468 | 4925 1145 5566 78.0| a.29
Wz N 200 1 14050 | 039 6121.8| 450.1) 1141 503.2| 71.8| 3.27
27.000 145 4204 | 14000 580 | BS0S.7| 408.1| 11.37| 4510 64.4| 3.28
27,742 137 29 | 0977 4975.9 | 358.7| 1111 187.1| 375| 4.10
27,630 1 B0AT | DO18| 04| 44721 3248)11.07| 166.7| 33.6| 214
CB 271 | 27.340 112 3204 | 0,855 4007.6| 2002|1103 | 145.0] 300| 2.12
W x 03| 27.100 101 20,70 | 0.70D| 510| 3506,7| 204.7) 11.00| 13L7| 20.0| 211
27,000 ol 2070 | D.750| 401 5217.0| 23831 1007 1160 24.0| 2.00
20820 | 85 0760( 461| 28003| 2162 1077| 1080 201/ 203
ood | 100 | 4700 | 1133| 70| 50657| 4108|1038 | 5260| 745 B34
CB 244 | 24.520 160 4400 | 14,082 .620| 47205 0]1035| 4803 ©60.5| 3.33
x| N 140 4110 | 14.041] B8S| 43804 | B850.2(10.32| 453.1| 64.5| 382
24,260 130 3823 | 14.000| 547| 40451 10.20 | 417.5| 50.6| 3.31
2 | 24310 8620 | 12.080| 530| 30807 3019 2778| 460| 281
Mx 12 1.1 110 B304 | LLOGA | 404 | 33435 10.17| 2522 419 270
100 | 2041 |12000| 450| 30205| 2517 10.4| 289 378| 278
o 22| 20308 [ ot | 2764 | esu| 4m| 29 085! 1302| 284/ 207
24 x 6% 24154 83 0.707! A53| M572| 255| 92| 1162 ;™T| 210
24.000 70 9.760| A05| 20844 950 1026 210 2.4
Stxbhy| 2000 | 70 | 2038 | 8300 400 19535| 1628] o7 6R0| 160 18
138 13141| 06| s37| 84| a0l 4017| et aw
CB 213 21372 s 17.65 u-lﬂ‘ 5i0| 310841 2904 O 359 §574 118
21 x 13 nam 120 13070 535 28009 20721 905 MI.7| 535 315
21136 12 3263 | 13.0M | A% J| 2541| 808 3M3 408] 3.4
21.000 104 3057 | 13000, AG3| 24733 2357 ] 900 2087 459| 3.13
21358 ] 2852 | 9.007| 535 245 2002 880 125.0| 275 | 208
CB22 320 w0 2705 | 0084 502 20864 1065| SI8| 1163| 257 207
WxH |20 W 2535 | 0032 470 19993 183.6| 878| 107.7) 238| 208
21000 | S0 ns mnl .G38| ]ml; 1709 83 WJI 20| 206
30| 78 | 2234 | 8309 400 16%40| 1575 8.68| 7067 174) 178
CB 211 21.248 70 050 | BOT| 433 | 15420 1452 | 866 643 159| LIT
aNx8 21,126 o4 1882 | A.G6| 306 14033, 1320 864| 582 M5 LT6
21,000 b8 708 | 8 AS60| 12632 1203| 861 520/| 130 175
20500 b3 16.17 | 8.000| 300| 11667 1107 [ 8B40 | 47 | 118 L71




ELEMENTS OF SECTIONS

CARNEGIE BEAM SECTIONS

DIMENSIONS DIMENSIONS
oF '
SECTIONS
l'\l_ln_| Web Distance
m“lﬂj*-ﬂ- e T I o | a n
n | Mo | I | fa |fa |0 | |In | ©n Do In.
F. R{n z‘h n 5
40 | 14a ;l W2 5
4|1 is 1§ 5
0 |1 |8 5
one ol B H 5
i{ ;ih (1 Wi [
0 di. 14 4[: 5
0 o % b
W o 5
14 'tin B
Wi | e | 3 2234 (2034 (1 5
144 | 1 1a 2234 5
" s Ma ] 5
120 o Ma e 3 o5
. Zi 1s 3 5
00 e e 3 5
o o3 | g 2% 5
b d B * [ 9idied 4% | ﬁ. & 24 5
7% Wi 134 235 5
b ol B 8% | e 3 N % 5
136 214 134 | 1Me n 195481774 3 5
cans| 123 2N 134 . 173 1 3 5
20| 130 BN i3 | i N 175 3 5
12 21k 134 1 1734 3 5
04 21 3 He He 1734 3 5
o mu o |1 W Me 1736 1t 3 5
cB:z| 02 BiM [oMe| 184e 18 175 3 3
|8 el W] 175 (1 3 5
80 21 |9 3d e 175 3 5
wa (o |l g, = (2010
CBI| g4 iy |gide | iie W s 23| 3¢ | 5
58 31 |8 | W 1854 %4 |5
55 7% |8 Me | ¥ 1854 m[u 5




22 CARNEGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS P
ey
e ELEMENTS Jreg=1
OF I;J}Z
SECTIONS
' ' :
Section Weight | Aren Web | Asis 1-1 Axis 2-2
Tades o g | o MM
ol | [ [y | CJS X S8 i bl
Size In. | Lbs, | a2 | In. [In. | In¢ | B3 | Bn. | Bnt | 03 |
OB 153 8 100 2040 | 12.000| A8 | 17834 1956 7.79 m! 420 294
18 x 12 18.120 2745 | 12004 463 16484 | 1819 7.75| 234.0| 389 283
* 18.000 86 2520 | 12000 420 1514.1| 1682 774 2147 358 291
oB 12| 18242 | 78 | 2004 | BS6S| 71| 13188 1446 738| 900 2121 190
18 x 8 18.110 7 2L17 | BB30( 430 1208.1| 1334 7.55| 828 104| 198
1834 | 18 67 | 1060 | B500| A06| 1117.1| 1241| 753| 764 18.0| 1.97
18.252 1700 | 7.873| .303| o008| 1053| 751| 40.0 13.0| L.70
CB 181 | 18114 52 1830 | 7.534| 354 | 885.1 44| 748 433 | 115|108
1Bx 7h4 | 19.024 51 1500 | 7.566( J375| 8100| BO.G| 7.35| 405 10.7| 1.4
18, 17 1382 | 7.800| .330| 768.6| B854 746 387 103 1.67
OB 105 | 10230 | 115 | 3382 | 14008( 532| 16056 205.2| 7.02| 4202| 606 355
6% 14| 16110 [ 107 | 3146 |14.032| 466 1537.2| 1908 6.96| 3030 30.1| 3.54
16000 | 100 | 2041 |14.000| .464| 14268 1783 | 6.97| 3660 523 353
CB 154 10.240 10 2040 |12.0706) 495 12755| 157.1| 604 230.0] 38.1| 295
1%z 12 16,120 83 2441 | 12000 458 1107.7| 1449 692 2104 35.0| 2.94
76 2234 [12.000] 410 10003 | 1327 €89 19L1| 318 202
CB 183 L] 2000 | 8563 438 0237 1139 680 813 100 202
16x 815 10,114 63 1852 | RS531, 400 S840.9| 1055 677 746 175| 201
2 58 | 17.06 | 8500 an| §7.1| 675 680| 150| 200
16.254 50 1470 | 7072 362, 6660 S19| 873 382! 108 161
CH 162 | 16.128 45 323 | 7000| 32| 5950, T38| 671 340 97| L8O
10x7 | 159084 3 1368 | 7. | 376| 5218 65.7| 644| 289| 82| 151
16.000 40 .75 rm:. 20| 5M6| 66 668 208, 85| 150
cB 16t | 1602 | 38 | 1a7 | eooel 34 4rsa| ses| es2| 102| 64| 13
Wxd s 029 mi 200| 4355| B47| 650, 175| 53| 130
*Special Section—Wieb Thicknes 34"




ELEMENTS OF SECTIONS

CARNEGIE BEAM SECTIONS

DIMENSIONS DIMENSIONS
OF
SECTIONS
Section W, ID:& Flange Web Distance il!-.l
B | P oo i D B L | [0 | o PR
Depth | The | In | In. | In. | In | In. |In. | In |Dn| 0o | In |Fn. | In. | In.
100 184 [12se | % | 161684 (1530140 213 |3 5
ca| 08 BN e | i ri'. R dialsls flsiin 214 |3 ﬁ: 5
8 15 12 i Hel6he [153617e 213 (3 | 1a |8
184 |8 i | W 3 [%e|8
oBls3l 75 1g aﬂ' B h. ﬁ 3 51: 8
o7 18 |8 3 [He|5
5 |18 1 i 2% | 840 |5
onist| 59 (a8 |7oie| o4 . 2 ﬁ‘ 5
18 | %51 18 0 ;!a ) 35 5
ws |7 o Me| B |14 |8
15 164 e | 1 3% |3 |8
CBI%! so7 o 4" rr A E' E' 30| 4o |3
100 16 |14 el He 34 Me |5
90 {104 [12Me | M4 M | M 3 s|B
CB 164
8 [ 12 A 3 H
107 e [iat| Nad ii: i 3 E: 5
o8 oy |8 23 35a [
BBl & h 131' i E' E AN
B [16 |8} | iie . B
0 (1% [7e] W [ W | %o am
CB162| 45 /16% | THe | Ma| He ac W : TH |34 |4
16| e lisihial e | 40| M| Mo BN el 1 7 00 |4
40 18 7 o Mae 144 ald 174 124 W |4
CB1sl| 38 s 1415614 174 |2 3
| feeaf 0| Mol U0 B RSHSE [acdiT 280 (30
*Special Section—Web Thickness ",




24 CARNEGIE STEEL COMPANY

I CARNEGIE BEAM SECTIONS

ELEMENTS ELEMENTS
oF
SECTIONS :F
Section | | Weight | Ares Web | Axis 1-1 i Axis 2-2
Index | of | ol 'm Thick-
"ndim-!f;:m" sl I | 8 | = I bs: e
onminal i 2B L ! ! !
Sse | In | Lbw | Io? | In |Ja | Ind | In3 | Do | Ind | I3 | Ta.
18510 | 425 | 124.00 | 16506 1912 | 64205 | 693.7 | 7.17 | 22010 2788 | 4.20
15246 | 405 | 110.12 | 16423 | 1329 | 00105 | 6358 | 7.10 | 21882 | 264.0| 427
17078 | 385 | 11322 | 16340 | 1.746 | 5600.4 | 6240 | 7.04 | 2037.4 | 2404 | 424
17710 | 305 | 10734 | 10.255 | 1061 | 52214 | 5897 1909.1 | 234.9 | 422
17438 | M5 | 10147 | 16.172| 1578 | 48434 | 5355 | 6.91 | 17835 | 2206 | 4.19
17164 | 328 16,087 | 1403 | 4475.9 | 521.6 | 6.84 | 1659.9 ) 206.4 | 4.17
16800 | 303 | 80.70 | 16.000 | 1408 | 41215 0 1530.1 | 1024 | 4.14
16762 [ 208 | A6.76 | 15.050 1.362 4714 | 675 | 14704 | 185.4 | 413
16614 [ 285 | 8382 [15012| 1318 | 3778.1 | 454.8 | 671 | 1420.7 | 178.6) 4.1
16.4 76 | K087 | 15.870| 1270 | 3607.8 1| 668 | 13620 | 171.6| 4.10
10892 | 205 | 77.08 [10.820 | 1232 | 84424 | 4216 | 6.05 | 1304.2 | 1648 4.00
0.1 255 | 74.00 | 16781 1187 405.1 | 6.61 | 1247.1 | 158.0| 4.08
10050 | 245 | 72.08 | 15798 | 1.144 | 3110.6 7 | 638 | 11906 | 1513 | 4.00
16,08 [ 285 | 60,11 | 15.603 | 1,000 | 2061.0 | 3724 11345 | 14438 | 4205
OB 146 | 15704 | 225 | 6617 | 15.050| 1,050 | 28062 | 3560 | .51 | 1070.1 | 137.9| 4.04
14 x 15 | 15.022 | 215 16.004 | 1.010 | 2054.7 | 330.9 | 648 | 1024.5| 131.3 | 4.08
16478 6028 | 15550 | 985 | 2505.0 | 323.7 | 645 | 9703 | 1247 | 4.01
15334 | 195 | 67.34 | 15513 | 010 | 23582 | 307.6 | 6.41 | 916.8|118:2| 4.00
15188 | 185 | 5441 |15.460| 575 22135 | 2015 | 638 | 863.8| 1117 | 3.08
15042 | 175 | 5147 | 15.424| 830 20717 | 2755 | 634 | 811.6) 1052 3.97
. 14806 | 165 | 4852 | 15877 783 | 19326 | 2505 | 631 | 759.9| 088/ 3.08
14750 | 136 | 4559 | 15330| 736 17068 | 24356 | 623 | 7000 25| 394
14602 | 145 | 4284 600 | 16627 | 227.7 6385 882| 393
14452 | 1 20.70 | 15236 | 645 15304 | 2118 | 631 | 6084 | 799/ 392
14162 | 131 | 3852 | 1546%| S74| 13584 | 1918 | 594 | 5473| 708| 377
14304 | 125 | 3675 (15191 507 1402.1 | 1960 | 618 | 5504 | 737/ 390
14154 | 118 | 3382 | 15145 551 12759 | 1503 | .14 | 5109 675 3389
14018 | 106 | 3118 15103 .500| 11641 | 1661 | 6.11 | 4676| 619 387
13566 2323 AB2| 10421 608 | 4199| 555/ 338
13714 | 86 | 2528 |15.008 414| 0230 | 1345 | 604 | 3731 49.7| 384
OB 145 1370 | 105 | 3088 [12.101| 538 11696 | 1 2026 484/ 3.08
14z 12| 14186 27.93 [ 12080, ASS| 10440 | 14732 | 611 | 2820 435/ 308
| 14000 | 85 | 2499 |12000) 435 6213 | 1318 | 6.07 | 2320 387 3.05
CB 144 | 14382 | 75 | 2205 (10088  468| 8235 | 1145 | 611 | 13¢5| 267| 247
Texio| M8 | 68 | 1999 | 10043 425 7388 | 1033 | 608 | 1206, 240 2.48
4004 | 61 | 17.04 | 10.000) 382 3.1 | 605 | 1071 214 244
CB 1y M242| 58 | 1708 | 8070 13| 6094 | 858|598 | e28| 158) 192
Teas | 122 83 | 1550 | 8085 378 5525 | 782|595 | 568 141 191
14000 | 48 | 1412 | 8000, 343 4960 | 709 583 | 308 27| 190
14.240 | 42 | 1235 | 6822 342 4315 | 608 591 | 302 88| 158
CB 12 | 14160 | 39 | 1147 | 6798 318| 3983 | 563 | 589 | 277| 82| 156
Téxgsg | 14000 8 | LI | 375| 3575 | 511|566 | 42| 71| 147
14080 | 30 | 1058 | 6774 204 3656 | 510 | 588 | 254| 75| 155
14.000 | 38 9.71 | 6750| 270| 3334 | 476|586 | 230| 63| 154
Sl 1964 | 30 | 82| 6000 270 2020 | 413|875 | 15| 82| 133

* #8pecial Bootion—Web Thickness 4",




ELEMENTS OF SECTIONS

DIMENSIONS
OF
SECTIONS

CARNEGIE BEAM SECTIONS

|
ness | Dess +

1o | In [In |

Web |

"
=
3
T
=3
=
&

203
105
185
176 [16}4s 15710
165
155
145

1474 'l
M ::ﬁl
(1438 154

135 MTe 1514

131 [14¥e 1501

Mg .
15 MW 18}

106 14 (1544
96 1338 15)ia
8 13155018
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CBIS| s 1ebe 124ie
s 'u
7 M 104
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*Bpecial Section—Wob Thickness 34",
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26 CARNEQGIE STEEL COMPANY

I CARNEGIE BEAM SECTIONS

\ ELEMENTS ELEMENTS
oF
SECTIONS
Bection Wi Area |w.b Axis 1-1 Axis 2-2
tndes | P | T | P | T
H' il Bection | Foot | Section nes 1 i 5 s r
Sise | "o | Ibe | In? | In |In | Int | In3 | In. | In¢ | In3 | Tn
12000 | 20 | 674 |14980|1.080] 14619 | 2037 | 485 | 9455 | 1262 374
0B 127 | 1200 | 220 70 | 14735 1735 | 14266 | 2378 | 470 | 8982 | 1219| 373
! 12.000 210 61,76 | 14.400 | 1.400 | 13013 | 2319 | 475 | 8529 | 117.7| 3.73
12x 4| 15000 82 | 14.245| 1245 1 2260 | 450 | 8005 | 1137 3.7
190 55.88 | 14.000 | 1.000 | 1320.8 486 | 767.8 | 100.7| 371
12,000 | 180 | 5204 |14735 1.402| 12181 | 2080 | 480 | 7024 | 953 3.04
12.000 170 50.00 | 14.400 | 1.247 | 11828 | 107.1 | 4.86 | 666.9 | 02.1| 3.08
12 x 14| 12,000 | 160 | 47.08 |14.245 |1 114755 | 1913 | 404 | 633.0 | B8.0| 3.67
12000 | 180 | 4412 | 14:000| .767| 11122 | 1854 | 5.02 | 6004 | 85.8( 3.0
12,000 | 140 | 4118 |12.730|1.370| 034.8 | 1558 | 4.76 | 3724 | 585 3.01
OB 125 | 12,000 | 130 12491 | 1,131 | 899.5 | 1409 | 435 | 350.5 | 56.1| 3.08
12x 12| 12000 | 120 | 3538 |12 B85| 8641 | 1440 | 495 | 32018 | 53.8| 3.06
12.000 110 12.000| 40| 8288 | 1381 | 506 | 300.0 | 516 3.10
12.000 102 2999 | 12400 043| 7214 | 1202 | 400 | 2606 | 417 2.98
OB124C| 12000 | 95 | 2793 |12318| 71| 0066 | 1161 | 499 | 2497 | 405! 2.90
122 12| 12.000 9588 | 12.147| 600| 6720 | 112.0 | 510 | 2303 | 304 34
12.000 82 24.11 | 12.000| 453 1085 | 520 | 2305 ﬂ.{i 30
cBiup| 2000 | 1 670 5002 | 934 | 501 | 1875 | 308| 290
12000 | 12123| 523| 5390 | 898 | 512 | 1807 | 20.8) 2.90
12x12) 12000 | 65 | toa1 |1 A00| 5213 | 869 | 522 | 1752 | 292/ 3.08
2200 | 68 | 1941 | 0073| 448| 5257 | 858 | 520 | 901 | 28| 226
CBIBB| 1oy [ 60 9.034| 400| 4720 | 779|517 | 890 | 197| 228
12x9 85 | 1617 | oooo| 75| 4284 | 714 535 | 09 | 18.0] 234
12258 | 50 | 1480 | BOTI| 261 4005 | €54 575 | 143 198
CB 123 | 19730 | 45 | 1323 | 8.000| 326| 3560 | 588|510 513 | 127| 197
12x8 | 3000 40 | 176 | s.000| 200 3137 | 523|517 | 445 | 112] 198
12.238 36 1050 | 6568 .308| 280.1 458 | 5.4 | 254 7.7 158
OB 122 | 12022 34 0.99 6435 375 2381 | 396 210 63 145
12x84 12018 | 32 | 940 | 6534| 274 407 512 | 23| 68| 154
| 1 2 6500 240| 2134 | 356 | 510 | 192 59| 18
|
CBI3L yueoe | 25 | 734 | 6000| 240| 1530 | 307|499 138 48| 1%




ELEMENTS OF SECTIONS

CARNEGIE BEAM SECTIONS I

DIMENSIONS DIMENSIONS
oF '
SECTIONS
Flange Web | Distance [Ueunt
wua T o T e o [ & fEPR
In. | In. |In. | In. |In.| In. |In.| Tn | In. |DIn| In. | In.
a2 |1 14 7 103
114 1 o | Hiaw hone
H 15 1 H 844 nmﬁ 118134s
uh. 1 854 !‘I&H
4 |11 |8 |7 1878 H
145 | 1Mo [ 105 | 3§ (0% |03 |8 19 q
18 [ 14 | & o4 |8 181344
186 | 1 LTI np 8 1894 L
e | M | Fie 0% |93 |8 18716
1234 uq. 1% 3 8l 0134
1Me | 1 0 01344
Ilﬁ 1He ;‘ E lEq 30
1Me e 913ig
12 (121 | e g 19441
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28 CARNEGIE STEEL COMPANY

| :
1
, I CARNEGIE BEAM SECTIONS
| ELEMENTS ELEMENTS
’ OF
! SECTIONS
Section | Depth | Weight | Area Web Axis 1-1 Axis 2-2
Ind;.x g of Fperb g of %ﬁgf Thick-
| an ection 00 ection ess
| Nominal o X 8 r 1 S T
| Size In. Lbs. | In2 | In. |In. | In4 | In3 |'In.' | In4 [In3 | In
10.000 140 41.17 | 13.177|1.777| 623.2 | 124.6 | 3.89 | 3914 | 59.4 | 3.08
10.000 132 38.81 |12.941|1.541| 603.5 | 120.7 | 3.94 | 369.6°| 57.1 | 3.09
CB 105 | 10.000 124 36.46 |12.706)|1.306 | 583.9 | 116.8 | 4.00 | 349.0 | 54.9 | 3.09
10 x 12 | 10.000 116 34.11 | 12.471|1.071| 564.3 | 112.9 | 4.07 | 3294 | 52.8 | 3.11
‘, 10.000 108 31.76 | 12.236| .836| 544.8 | 109.0 | 4.14 | 310.7 | 50.8 | 3.13
; 10.000 100 29.40 | 12.000| .600| 525.1 | 105.0 | 4.23 | 292.8 | 48.8 | 3.16
| 10.000 92 27.06 |10.647 | 1.162 | 423.2 84.6 | 3.96 | 163.1 | 30.6 | 2.46
| CB 104 | 10.000 84 24.70 |10.411| .926| 403.6 80.7 | 4.04 | 152.0 | 29.2 | 2.48
| 10 x 10 | 10.000 77 22.65 |10.206| .721| 386.5 773 | 4.13 | 142.9 | 28.0 | 2.51
| 10.000 70 20.59 |10.000| .515| 369.3 73.9 | 424 | 1343 | 26.9 | 2.55
[ 10.000 64 18.81 | 10.441| .791| 308.8 61.8 | 4.05 | 106.3 | 204 | 2.38
CB 103A | 10.000 59 17.34 | 10.294| .644 | 296.5 59.3 | 4.13 | 10L.7 | 19.8 | 242
10 x 10 | 10.000 54 15.87 | 10.147| 497 | 2843 56.9 | 4.23 97.3 | 19.2 | 248
10.000 49 1440 | 10.000, .350| 272.0 | 54.4 | 435 93.0 | 18.6 | 2.54
CB 102 10.000 42 12.35 8324 .644| 190.4 38.1 | 3.93 36.8 8.9 1‘73
10 x 8 10.000 36 10.58 8.147) 467 | 1756 | 35.1 | 4.07 34.4 8.5 | 1.80
10.000 31 9.11 8.000: .320| 163.4 32.7 | 4.23 32.5 8.1 | 1.89
10.228 30 8.82 | 6.068| 298| 163.2 | 31.9 | 4.30 185 | 6.1 | 145
CB 101 | 10.098 26 7.64 6.029| 259 139.5 27.6 | 4.27 15.7 52 | 143
10 x 6 | 10.000 23 6.76 6.000| 230 122.2 | 244 | 425 13.7 4.6 | 143
9.902 21 6.17 6.000| .230| 107.6 | 21.7 | 4.18 12.0 4.0 | 139
CB 93 9.242 48 14.11 9.082| 398 | 221.1 47.8 | 3.96 73.8 | 163 | 2.29
9.122 43 12.65 9.041| 357 | 195.5 429 | 3.93 65.4 | 145 | 2.28
3.91 57.1 | 12.7 | 2.26
CB 92 9.192 35 10.29 6.556 | 335 | 155.4 338 | 3.89 26.6 8.1 | 161
9 x 614 9.096 32 9.40 6.528 | .307 | 140.5 30.9 | 3.87 24.0 74 | 1.60
9.000 29 8.53 6.500| .279 | 126.0 28.0 | 3.84 21.5 6.6 | 1.59

E
|
|
J
|
‘ 9x9 | 9000 | 38 | 1117 | 0.000| 316 1704 | 379
|
|
|
l
|
!
i
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. CARNEGIE BEAM SECTIONS
i I
o
1 DIMENSIONS DIMENSIONS
¢ OF
¢ SECTIONS
“‘-IW*M | Pange | Web Distance :Uml
=2 i T e ialCios Goee
oo Foot Section Wilth ,_L.+_.__|e;f|o I o i
Depth | e, | In. | In ln.!ln. In, |in | Mo | In [ In. | Tn. |Tn | Dn. | In.
o 10 fBae 1 |1 154 13 1% 18° 5
At A R M+ e o 4 b o H
CBios| 14 |10 [iihig I | IMe| Do S e 63 |1 6%ie 5
10 | 16 10 [3% |t | 14e | e 7ihgl 634 (134 (1 5
108 (10 hald [ i34s o (5% (7'04ef 634 135 [159340 5
100 (10 N3 |1 % 8 (536 (Tide B3% (13 1534 5
02 (10 |10 M tha | W4 8 |1 l134e 1436 5
CB104) 84 (10 [103a | 144e ¥ 44 8% | 73 l1se 1434e 5
10| 77 {10 [1oMa ';n 435 (834 | 734 (1360 (14516 5
70 1 10 Wig e o |34 (836 | 798 [1940 1434e 5
B4 0 oMo | Mo | UMa Me d16 B3 | 736 Ie i (2134 |8
CB103A| 59 [10  [108s | 8ia| 1la & 8% | 776 [1ife 1435 |234] 30| 8
10 | 8 (10 |10Me !- Wis 878 | 73 (146 1414 |24 36 | B
% 10 |10 o] M o W38 [854 | 736 [1%4e 14346 |206] 40 | B
can| $2[10 |8e| M| ¥ Eu 03{s | 836 | 114613340 |23 | o | 5
3% (10 |8W He E 3 D3g | Bh% | 11ig131890 204| bia | §
a 1w 8 L1 LT o B33k 03 | 83 | 14412136214 W | B
30 104 oMl ¥ | Me| Ma 2181690 | 855 | 1345112550 20 3
CB101| 26 (10l |6 #fe Mo D101a0Ma | 8% | 34 11333423 | 34 |3
10 = L] % L 5'“-3'“ ‘ﬁl’l!'}it 2151 X4 Sn
21 9 |8 He I'W E"!’it fe | 854 n 2141350 | 3
45 04 | oMe| M | WM B |7 1% U3 (2361345
O, @ ok s W) % | He B B 7 % e (2805
as‘ 9 Mol %a 4 8 |7 0 |2 5
3 obe | 9ol Mol 3o BH B |7 I masee s |4
el & g nI n' ol e gu S |7l dine |2 i |e
nln o | Mo 3 B |7 1 ks (B[4




CARNEQGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS

ELEMENTS ELEMENTS
1= ff-e
oF :
SECTIONS ey
2
Bection W, Area Web Axis 1-1 22
e | | | W -
a8
Nod | | Bection | Fool n 1 T [y O S T e
Size In. | Lbe. | In2 | In. | In. | Ind4 | Ind | In. | Ins$ | Ina
0.606 ] 2047 | 8.520 | 810 | 23012 814 | 384 | 144 | 202 | 217
9456 | 84 | 2471 | 8469 | 759 | 3580 | 758 | 381 | 1145 | 270 | 215
9302 78 2293, | B418 | . 320.5 397 | 1047 | 249 | 2.4
9.150 73 2117 | 8360 | 650 | 2059 M7 | 374 953 | 228 | 212
CB 83 8.994 (0] 1040 | 8314 | 604 | 2650 501 | 3.70 | 86.1 | 207 | 2.11
8x8 8.838 60 1783 | 8261 | 551 | 237.1 53.7 | 3.67 771 | 187 | 200
8.680 M 1587 | 8.208 | 408 | 2002 482 | 3.63 68.3 | 188 | 2.07
8.520 48 14.10 | 8.155 | 445 | 1822 3.50 50.7 | 140 | 2.06
8300 | 42 | 1234 | 8100 | 90 | 1562 | 374 | 856 | 814 | 127 | 2004
8.198 40 10,58 338 | 1813 330 | 3.52 | 434 | 108 | 2.02
80060 | 81 | .00 | 8000 | 200 | 1100 | 275 | 340 | %07 | 92 | 201
oBg2 | 8196 | 30 | 881 | 6559 | 208 | 1078 350 | 234 | 71| 168
§x 634 8.008 n 793 | 6.529 | 208 237 | 348 208 64 | 1.02
8000 | 24 | 706 | 0500 | 330 | 43 | 211 346! 1831 56| 16
STANDARD MILL SECTIONS
i Weight | Area Web Axis 1-1 Axis 2-2
E: of o | o TAaNE® | Thick- = -
Mominal ] L 7ot [ Deston ogedt MG SO T 16 o8 1 IO T
Bizo In. | Lba | In? | In. | In. | Ind | I3 | In. | Ind | InS | In
B 40 9.000 25.0 7434 | 5.380 | 380 5.5 213 | 3.61 88 33 | 109
9xbi| 9000 | 205 | 602 [5234| 234 | 866 | 102 370 | 80| 371/ K15
Bao | 8000 | 210 | 817 [5110| 360 | 634 | 150 |3:m | a6 20 103
x5 £8.000 17.5 5.14 | 4981 | 231 74 145 | 336 601 24! 108
H-Beams
H4 8.000 3.7 11.00 | 8.125 | 500 | 1208 303 | 331 360 %118
gxg | 8000 | 343 | 1000 | 8.000 1155 | 289 |3.40 | 351 | B8 | 187
8000 | 326 | 050 | 7938 | 313 | 1128 | 283 | 345 | 342 | 86 | 150
H3A | 6000 | 275 | 808 | 6063 | 438 | 403 | 164 | 247 | 160 53| 141
6z 6.000 25.0 748 | 5,038 | 313 47.0 15.7 | 258 149 5.0 | 143
H3 6.000 25 6.61 | 6.063 | 375 41.0 13.7 | 240 122 | 40 | 136
6x6 6.000 200 580 | 5.038 | 250 388 129 | 257 114 | 38 | 130
lnl.,i 5.000 189 547 | 5000 | 313 ns 95 | 208 78| 31|12
Ol | 4000 | 138 | 390 [4000| 33| 107 | 53 |18 38| 18] o008




ELEMENTS OF SECTIONS 31
CARNEGIE BEAM SECTIONS l
DIMENSIONS DIMENSIONS
OF
SECTIONS
ﬁim sthg‘ Du}gth Flange | Web Distance %m
ex ol fok| | 1 Thiok- [ age
ﬁn@.ﬁmumwam%f}& k| 87 o [T | o | e POy
Depth | [he In In. | In. | In. In In, | In. | In. | In. | In. K In. | In.
90 | 9% | 814 | 1356 | 134e ;. 376 | 730| 614 (111461275 514
84 |974a [ 816 |14 | 3 o |8% | T34 634 [156 (12384 5
78 | 054s | Blfe | 140 | 1Mol 34 376 | 784e| 614 |1940 (1204s 5
72 |9 |83 |1 Uigl 3 |33 | 734e| 614 |174s [1275e 5
CB 66 |9 Bife | 7% | 5% | S4s |37k |734s| 614 136 124 5
3 60 | 8'34s| 814 | 1344 940 | 50 |37 |7die| 614 |134e 1214 5
54 | 81bie|B3e | 3 | 14 | 34 |37 | 73ig| 614 (134 (111540 5
48 838 |8 | M4l e | 14 |37 |THie| 614 (115 [11134g 5
83 | 8 Mo | 3% ;‘ 8% | 730 14 [11114g EH Me |5
36 | 8310 | Bl4e | 1o a8 o |376 | T3a| 6} 1 1116 (216|114 |5
31 | 8lig Fie | $ie | 3ie |33 |7TH4e| 64 | 76 1136 |238[% |5
oB g2| B30 83%a | 685 | 34 5o | ¥s |88e| THe| 63 1 10 (218|145 | 4
3 27 |84 | 616 | e | M | 34 |3340| 734e| 614 | 1994/10%4e | 204 ﬁ' 4
24 |8 814 | %6 | % | 1% [384s 7360l 614 | 36 (10546 |21ul34e | 4
STANDARD MILL SECTIONS
d;;n Wl gh&lﬂepth Flange [ Web Distance ‘é"”“ ﬁ{“
A a iek- in. Clear| “88e Flange
and l"l”rh Swunu“")dthlr:’g |Tlnck %&i a |c|f|o]dl l:; mh z | Rivet
Nominal
Depth | Lbe, | In. | In. | In. | In. | In. | In. |InjIn|In| In [In | In. | In. | In.
B40 | 250 | 9 (5% | 3 | 3 | % |2v& |...|736 | 34 [10%6 |24 |54e | 3 %
2 9 (5% | % | 16 | l& (208 [Ill73%] %4 [1035a 214 [34s | 3 %
| B30 |2t0| 8 (53 | s6s| 3 | %o (236 |...1636 (1344 036 (21|14 |3 | %
g irsiigils $ia| 16 | W l236 [1Dll6dA 1144l 0786l 234346 | 3 a4
H-Beams
ma | 377 | B sk | 3o 36 | 44 (3340634 | 3 |U1%e]...f[ B | 3
e |8 e e | 36 | e [134al..|0i4 | 2 [1155el.. )00 5 ;g
828 | 8 |715de % | e | 3is (3134063 | % 11N [..2[0000 5
H3A|275 | 8 [6Ma| 36 | #a| Y [2034a]... 1434 | 76 | 8%40].. %
| 6 | 250 | 8 |[515{s 34 | 5§s | 340 [20340...[4}4 | 75 | 814 |.. B
| Ha3 | 225 | & I6a| 36 | 36 | 3o (2% |...M34a 34 | 8%a).... 7
6 | 200 | 8 53346 36 | 34 | M (276 [..ifa7el 34 [ 836 oLl 7
B2 lmo |8 |5 | 3s| 9e| 3o 26 |35 l;s.] THel... o #
(B 1138 [ & (& | 36 | 60| 3o (136 |..206 [ % S1¥al....L....[ 206 | 5
! | | !

Dimensions for Flange Thickness of Standard Mill Secti
toe and root of Flanges.

are the averages between dimensions




32 CARNEQIE STEEL COMPANY
I AMERICAN STANDARD BEAMS
ELEMENTS ELEMENTS :
(OF !
SECTIONS
Section | Axis 1-1 Axis 27
Index D'.’i g - W“‘mu- i 1
NW‘MIR:IMNM;_|I s r l‘ﬂ!l'.i
Ste | in [Lbe | Jar | Dn | In | Ias Ind | In | Insé|la® | la
v ] [
11200 35.13 | 8.048| 798 80108 250.0|9.26 | 84.9| 21.1 | 1.56
BIS | ,, 1150 33.67 7.087 737 2040.5245.0 935 82.8|20.7 | 1.57
24x77 110.0 | 32.18 | 7.925 675 2869.1/ 230.1 | 9.44 80.6 | 203 1.58
105.9 | 30.98 | 7.8756  .025 2811.5 234.3 | 9.53 | 75.9| 20.0 | 1,60
100.0 | 20.25 | 7.247 | 747 |2371.8 197.6|9.05 48.4|13.4| 1,20
% i 05.0 | 27.70 | 7.186 | .686 2301.6/191.8 | 9.08 | 47.0|13.0|1.30
o | 24 | 90.0/2030|7.124| .624 2230.1 185.8/9.21 | 45.5|12.8|1.32
e 85,0 | 24.84 [ 7.003 | .563 [2160.8180.0|9.33 | 44.2[12.5 | 1.38
79.9 [ 23.83 | 7.000 | 500 2087.2/173.9|9.46 | 42.912.2 | 1.30
100.0 | 29.20 | 7.273 | .873 |1648.3/164.8 | 7.51 | 52.4 | 14.4| 1.34
> 95.0 | 27.74 | 7.200 | 800 |1599.7]160.0|7.59 | 50.5 | 14.0 | 1.35
a7 | 20 | 90.0/26:267.120 726 15503 155.0 | 7.68| 48.7 13.7 | 136
85.0 | 24.80 | 7.063 | .653 [1501.7/150.2 | 7.78 | 47.0|13.3 | 1.38
81.423.74 | 7.000| .600 (1466.3 146.6|7.86 45.8/13.1/130
i 750 2190|6301 041 126351263760 30.1| 94117
20 | 70.0|20.42| 6.317 | .567 1214.2121.4|7.71 | 28.9| 9.2/ 1.10
20x8% | 65.4 19,08 | 6.250 | .500 [1169.5 116.9 7.83/27.9| 89[1.21
- : no.o|u.2sﬁ7.3se] 796 [1256.5 139.6|6.91 51.9 14.3 1.40
B19 | . | 850 24.81 7.154 714 1216.0 1352 7.00 49.8(14.01.42
18x7 | 80.0 23.34 | 7.072 632 1176.5 130.8 | 7.10 47.9|13.6|1.43
' | 75.622.04 | 7.000| 500 [1141.5126.9|7.20| 46.3 | 13.2| 1.45
700 |20.45 6251 | 711 | 0175 1019|670 | 245 7.8 1.00
B 4 | .4 0650|1898 6169 620 | 877.7 97.5/6.80|23.4| 7.6/1.11
18x8 60.0 [ 17.50 | 6,087 | 547 | 837.8 93.1/6.92 223| 7.31.13
| 8471504 06.000 | 400 | 795.5 88.4|7.07 | 21.2| 7.1/1.15
100.0 | 29.08 | 6,767 1.167 | 802.4 119.0 554 50.2 14.8|1.31
- 95.0 :n.bnio.m'.:.ou §64.5 115.3 | 5.60 | 47.7 | 14.3 | 1.31
15x0% | 18 | 90012612 6570 | 070 | 837.0 1116 5.66 | 45.2 138132
§5.0 24.65|6.472 872  809.4 107.9|5.73|42.0 133 1.32
81.3 za..w'o.mi 800 | 789.1 105.2 579 41.3 /129 132
750 |21.85 | 6.278 | 808 | 687.2 016 561 306 9.8/118
B 6| .. | 700 2038 6.150| 770 | 659.6 §7.9/5.69 28.8 9.3/1.19
156 65.0|18.91 6.082| .672 ©632.1] 843 578 27.2 8.9 1.20
60.8 | 17.68 | 6.000| .590 | 609.0| 81.2|5.87 26.0| 8.7|1.21
55.0 | 16.06 | 5738 | 048 | 508.7| 67.8/5.63 17.0| 5.9/1.08
B 7 | o | 5001450 5640 550 4811 64.2/5.74 16.0| 5.7 1.06
15635% 45.0 [13.12 | 5.542 | .452 | 453.8) 60.5|5.88|15.0| 5.4|1.07
I 42.9 /12.40 | 5,500 | .410 | 441.8 58.9 5.95 14.6| 5.3)1.08




ELEMENTS OF SECTIONS 13

AMERICAN STANDARD BEAMS I

OF
SECTIONS
Flange | Web | Distanee Standards for Connections
| Thiek-Thiek- I Min. | Clear.

‘mess, p ness, T.&:i o Do bl 5 G;“ %lmh.
In. [ In. | In. | In. | Jo. | In. | In. | In | In. | In |Rived
(1% | M v |35 03¢ | 1% (3% | 35 (5 |1y | u
14| 3| % |38 03| 1% |3k | 7o |5 |13 | ¥
14 | Mo 36 3345 203 (176 |33 | He [5 |13 |
1M | % | Mo (334 20 (124 (3K | 3% (5 |14 | M
Y| X | M 3} 20% 1% 3 We |4 % | %
W Mo 34 (8} 203 |15 (3 Je |4 Ul Hu
W M | Mo 3K (20153 3% (4 Ul %
% | Yo | be (314 203|186 |3 % |4 ulu
¥, M| K (8K [20% 15 |3 540 |4 ®B| U
9e 3 | He |3Ma 1034 |13 |33 | 1% |4 |1 %
130 1Me o [BMe 1614513 |3} | 35 (4 |1 %
e 3§ 3Ne (1614 |13 |33 | 3s |4 |12 Y%
Wi 3¢ | 3 (B%a (1035 1% 3% | 3% |4 (1 | ¥
e 5 | $e | 3¥e 1634 13¢ |33 | % (4 |1 | %

| 1%s M 24 N7 1% |3 i | 4 |
He e 9’&‘. 2% Iw m'a % 4 ﬁ, ﬁ
wd 4 | 3¢ (2% 17 [135(3 [wels | K| %
50 "ol 3e (33 (1436 13¢ 3% | % (4 |2 | %
54e 1la 35 |31 1434 |13 (B | Jie (4 |1 W
M M | 3 |33 14M (1) (3X | s |4 (1 | M
X lml He | Ma (33 (1434 m‘ax ¥ |4 |2 %
70.0 634 | "WMe Me 3 (23 153 | 134 | 23 | 3e 336 u‘ %
B4 | 05.006Ma | 'Me 3 | 8¢ |23 163 | 134 |23 | e |86 | | 3
18 | 60.0 834 | 'Me Yo | 8o |23 1614|134 |23 | 3% (31| ¥ | 4
54.7/6 e T | 3 23¢ 153 | 134 |23 | Me (336 | M| X
100.0 63 14e 1Me| 8 et |2 (336 |tMe |4 (1 | %
P ol 90001 1He 1He| Me el |2 3| 5% (4 |1 1
Y15 | 90.0 6%a 1i4e |1 | 35 2i¥ell |2 3% | %e |4 (1 | M
85.0 63 14e| % | 7e 2011 |2 34| % |4 [1 | 4
; 813 634 M| He He 2Mell |2 33| 36 (334 (1 %
75.0 6% | 'He M | Mo 204113 | 1% |3 ¥ 34| ¥ X
B6 | 70.0 6Mo | e M | e |2Mell3 | 135 |3 (34| W X
| 15 | 65.0 8}in e 4 36 | 204d11 8¢ 1563 | 7 (33| 3| ¥
60.8 6 e Mo | He |BWeIIN 156 |3 | 3% (3% | KH| X
B5.0B3 | 8 | % | 3¢ 2ve 1236|136 |23 | e 33| M| ¥
B7 (50068 | 5 | Mo Se |20a 1234 [ 134 (23 | 3¢ |33 | 8| i
15 | 45.008%a | 54 | 14 | M |2Me 1234 |11 |23 | 84a (315 | B3| X
42.05% | % | Mol i I:vali2ygl13¢ 123 | 86e (32| 34| &




CARHBOIH STEEL COMPANY

34
I SMERICAN STANDARD BEAMS
g
ELEMENTS <
| | ELEMENTS OF -

r..--3
—-1 ]
SECTIONS -
DECIMAL (=i |
s |
| . T |
| Geoton | Depih [Weight! Ares | Width| Wb | Aser1 | Axe2a '
I lﬁ ‘ of ’-[ of | of | Thick- I
Nua..l_"“ 260 cops) ivmes Bl 32 0 E A EREAIEE S
| [ In |Lbe | In2 | T | In | In¢ |In3 | fu. | Ind |dns | In ‘
| 550 |16.04|5.600| 810 |3103/53.2]/446(173 6.2 104 |
B 8 2 500 | 14.57 | 5477 | 687 (3018 503 4.55 16.0 58 1.056
12x61¢ | 12 460 [13.105.355 | 565  284.1 47.3|4.66 14.8 |55 1.06 |
408 |11.84(5.250 460 2689 44.8 4.77[13.8 |53 108
B 9 | . 850 1020|5078| 428 |227.0|37.8/4.72/100 8.9 099 |
12x6 31.8 | 0.26(5.000 | .350 |215,8(36.0/4.83 9.5 (3.8 |1.01
40.0 [11.60(5.001 | 741 [158.0 |31.6/3.68| 9.4 8.7 |0.00 ‘
B10 | 3o 350 |10.22|4.944| 504 1458 20.2/3.78 85 |34 001
10x4 4 40,0 8,75 4.797 | 447 |133.5/26.7(391| 7.6 (3.2 |0.93 |
25.4 7.38 [4.660 | 310 |122.1|24.4/4.07 6.9 |3.0 |0.97
350 (10,22 (4.764| .724 [111.3 |24.7|3.30, 7.3 |3.0 |0.84 ‘
B11 o |300 | 8.76/4.601| 561 |101.4 22.5/3.40| 6.4 |28 0.85
| x4 M 5.0 | 7.28(4.437 | 397 | 91.4/20.3 354 56 2.5 0.88
21.8 | 632|4330| 200 | 84.918.9|3.67| 53 |24 0.90 |
| [ |
255 | 7.434.202| 532 | 681 17.0/3.03| 47 (22 |0.80 |
B12 g |30 | 6714171 441 | 64.2 16.0/3.00| 44 2.1 (081
 sxd 20.5 | 5974079 | 349 | 602 151|318 40 |20 082 |
18.4 | 534 4000 270 369 14.2/326 3.8 |1.o 084 |
I 20,0 | 5.83/3.860| 450 | 419 120|288 3.1 |16 074 '
BI3 | 7 |17 | 5.00(3.355| 345 | 389 111|277 29 |16 076 |
72354 {163 | 4.43/3.060 250 362 10.4|286 27 |15 078 |
S it | 17.25| 5.02|3.565| 465 | 260 87 228 23 |13 |oes |’
axs | 8 [14.75| 4.20|3.443| 343 | 238 7.9/236( 21 |12 0.60 | |
H 125 | 3.61 3330 .230  21.8| 7.3 246 18 |11 032
! | i 1
B1s 14.76] 4.20/3.284 494 | 150/ 6.0 1.87| L7 |10 063
‘ A 5 |12.25 3,56 3.137 | 347 135 5.4 195| 1.4 {091 0.63
100 | 2.87 3.000 | 210 12.1| 4.8/2.05| 1.2 |0.82/0.65
105 | 3082870 ( 400 | 71| a.alt.szz 10 |0.70 057
\ B16 4 | 95 | 276|2708| 326 | 67 33 156 091065058
4x2%4 8.5 | 2.46(2.723| 253 | 6.3 s.z|a.so| 0.83 | 0.61 0.58
| 7.7 | 2.21/2.660| 100 s.o| 3.0/1.64| 0.77/0580.50 [
| Bz 75 | 2172500 349 | 29| 1.9/1.15 0.59|0.47 052
| axasg | 3 | 85 | 1.88 2411 251 2.7! 1.8/1.19 | 0.51[0.43|0.52
| 57 | 164123380 a7v | 25| 1.7/1.23] 0.46'0.40'0.53




ELEMENTS OF SECTIONS
AMERICAN STANDARD BEAMS I
DIMENSIONS NSIONS
OF
SECTIONS

Boo- I'u Flange Web Distance Standards for Connections
e [ A% Width [Thick Thick.y 5, t Min. | Clear. | Gage | Grip | 5,
and e, p nean, | * 0] 8 SRS
Dot e T [In [ | fn | B | Tn | n | Ta | Tn | T | u | VW
65,0 | 55 | "Ma| WMo | THe |23 | 9K | 134 2% | 5 (34| ¥ | ¥

BB 50.0 | 514 | Y| tHe| 34 (236 (04 | 135 |23 | 3is (336 | % | ¥
12 45,0 | 534 | "Me| W | Mo [23¢ (00 | 135 235 | 3 ¥ | ¥
40.8 | 63X |*Me| Me | M |23 |0M | 134|255 | 5s |3 ¥ M

B9 35,0 | B¥e | Ma | 7o | 34 (200 [03 | 134|235 | 86 |3 | 90| X
12 3.8 |5 e | % | Mo [2Me |93 |15 |2 | 4 |3 90 | X
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N 1
STANDARD MILL BEAMS ]
1 |
ELEMENTS <= [
ELEMENTS oF L |
SECTIONS |
DECIMAL =it |
o
Section | Depth | Weight | Area Web L |
lodex | of | por | of | st | Thick ssials ool
and Beam oot | Beetion ness ] 8 | r 1 8 »
Nominal
Size In Lba. In2 In. In. |Ind | In3| In, | Ind | In? | In.
B 40 o 25 7.34 | 5380 | 380 |95.5/21.2|/3.61| 8.8 | 3.3 |1.09
0x5 1 20,5 | 6,02 [5.234 | 234 |866|10.2|3.70| 80 | 311 | 1115
B 39 8 21 6.17 | 5.110 | 300 |[634(159|3.21| 66 | 26 |1.03
8x5 175 5.14 | 4981 231 |674(145|3.36) 6.0 | 24 |1.08 I
|
H BEAMS k
A2 1 !
Bection Weight | Area Wob Axis 1-1 Axis 2.2
Index | of o of | Xange | mhigk.
N-nd oot | Bection ness Y 8 r 1 8 r
Size In. Lbs. | In2 In. In. | Iné|In3 | In | In# | In? | In.
Ha a7.7 | 11.00 | 8.125 | 500 120.830.2(3.31 /360 9.1 |1.53
8x8 8 34.3 | 10,00 | 8.000 | .375 [115.5 28.9|3.40(35.1| 8.8 | 1.87
326 9.50 | 7938 | 313 |112,8 28.2/3.45(34.2| 8.6 |1.90
H3A| g | 275 | 808 |6063 | .438 w.aj 164 (247 10.0| 53 |1.41
6x6 250 | 7.33 | 5938 | .313 4?.21 157|253 | 14.9| 5.0 |1.43
H3 e | 225 | 6.61 6063 375 | 410137 2.40|122| 4.0 |1.36
0x6 200 | 5.86 | 5938 | 250 | 38.8/12.9|2557|11.4| 3.8 | 1.39
“535 5 | 189 | 5.47 |5.000 | .313 | 23.8 9.5|2.08| 7.8/ 3.1 |1.20
H1 | 4 | 138 | 3904000 | 313 | 107 53|164| 56| 1.5 [0.05
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STANDARD MILL BEAMS I
DIMENSIONS DIMENSIONS
OF
SECTIONS
Web Distance Standards for Connections
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f | % 2% |7 3% |2 3|3 4
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3 234 11a | 234 3 | Ml %
dol 30| Hel2h (o [aMs3l | K| 3| M| 8
H-BEAMS
Web Distance Standards for Connectiona '
: d T
e DR [ ¢ [0 [ [ o [
In [Io. [In |[In [ [To | Io. | In. | Tn. | Rivst
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CARNEGIE STEEL COMPANY

| AMERICAN STANDARD CHANNELS

ELEMENTS
ELEMENTS —
SECTIONS
Section | Depth yigny| Area | wigeh | web Axis 11 Axis 2.2
I | Chan] P, | Beo- [ g0 | Thick-
Nomipa) | 8¢l | " ton {Ta%es| B8 | T |8 | r | X |8 | ¢ |y
Size In. | Lb. | In.2 In. In. 4| Ind | In In
a: o 725|212 | 1.720| 320 | 45| 23|1.47|0.44|035|0.48|0.46
oS 1he | 4 |625|182 1l647| 237 | 41| 211|1.50|038|032 045|046
5.4 |1.56 [1.580 | 180 | 3.8| 1.9[1.56  0.32|0.20 |0.45 |0.46
%5 6.0 [1.75|1.506| 356 | 2.1| 1.4 1.08|0.31|0.27|0.42|0.46
3% 0| 3 |30 |146|1.408| 258 | 18| 112|112 (0.25|0.24 |0.41 (044
- 41 |19 | 1410| 170 | 16| 171|117 020|021 041 |0.44
CAR BUILDING CHANNELS
50.0|14.66 4.412| 787 |312.0 45.1| 462|167 |49 |1.07|0.08
45.0(13.18 4.208 | 1673 2920/ 4419 |4.71 153 | 4.6 |1.08 | 0.97
© 20 | 13 [40.0/1171 4185 | (660 2714 417|4.82|13.9 |43 | 109|007
13 x 4 37.0 [10.82/ 4.117 | 492 |258.9/30.8 |4.80 | 13.0|4.2 |1.10|0.98
35.0 [10.24| 4.072 | 447 2507 38.6 | 4.95 | 12.5| 4.0 |1.10|0.99
31.8| 9.30/ 4.000 | 375 |237.5 36.5 | 5.05|11.6{3.9 |1.11|1.01
50.0 [14.64] 4.135 | .835 |268.1/44.7|4.28 | 17.8(5.8 |1.10|1.06
48.6 [14.22 4.100 | 800 [263.0/43.8 | 4.30[17.3|57 |1.10|1.05
C 170 | ;o [46.6[13:624.050 | 750 |255.8 42.6 | 4.33 16.6|55 111 1.05
12 x 4 44.5[13.02 4.000 | 1700 [248.6 41.4| 4.37 [ 16.0| 5.4 | 111 1205
40.0 [11.70/ 3.890 | 1590 |232.8 38.8 | 4.46 | 14.5 | 5.1 |1.12|1.05
35.0 |10.23) 3.767 | 467 215.1‘35.3 459129 |48 | 1.12|1.07
O21 | 7 |188| 5484.000| 350 | 42.012.2|2.80| 8.3(3.0 |1.23|1.23
4012(2)?5 4 |13.8| 400/ 2500 500 | 8.8 44(1.49| 22|14 |0.74|0.86
10.3| 3.022.250| 625 | 3.4 2.3|1.06(1.16 0.76|0.62|0.73
0% 9.0| 2:64/ 2125 | . 31 2.1)1.09|097 068|061 071
ax 1% | 3 | 71| 208/ 1038| 313 | 27 1.8 1114(071(0.56|0.58 068
65| 1.80 1.875| 250 | 2.6 1.7 1.17|0.63|0.52|0.58 0.67
5.8| 1,681,805 | .180 | 2.4/ 1.6|1.200.53 |0.47 | 0.56  0.68
o 221 %
25 x 14| 23 |3.87| 1.14/1.188| 250 | 0.87 0.73 0.14 | 0.18 | 0.35 | 0.40

Dimensions and properties of the British Standard Seotions are indicated in bold type.




ELEMENTS OF SECTIONS At
AMERICAN STANDARD CHANNELS [
DIMENSIONS
A DIMENSIONS
SECTIONS
s |Weight Flange Web Distance Standards for Connections
T Thick- Thick- § Thick- Min. | Clear. :
o | Pou Widthloe L demt| = | * |0 [’ |7 | rip o
i il R A N N T R N A R S
ool 72513 | 3| 866 | 3o |13 |2 | 8% |14 gie 1 5 "
2P| 625 15 | Sia | | 36 (136 | 2% [ 86 |13 | 366 |1 §g
5.4 |1%s | e fo | M |13 | 234 | 86 |13 1 e | Mg
6.0 |15 | % | % | 3ts |14 | 1% o B | M
Cl0| 5o 116 | 14 § |11 | 134 1% ;'2
R B v I v R R 3 I e Al I
CAR BUILDING CHANNELS
50.0 | 4346 134 31. 396 (109 (1556 (2% | 76 |24 | 5% | %
45.0 | 454¢ i | 86 |356 [10% | 1546 (2% | 3 [216 | 5
© 20 | 40.0 | 434, o| B |35 (1036 (1340|234 | 56 |21 | 5%
13 |37.0 |4l 16 | 36 |39 (1036 |1%e (236 | 9o 215 | e
35.0 | 4i4e s| ¥ |35 (1036 |136a |23 ;5 216 | 844
31.8 4 s 3o 356 (1036 | 15§ |28 | Tis|236 | %6
50.0 | 416 [ 1146 | 136s | 7ie [356s | 916 |14 |20 | 1560|236 | 14e | 3
486 |44 | 1340 | 13s | 3o [3966 | 006 | 135 |206 | %6 |206 | ti4e| 3
© 170|46.6 | 4145 | 1146 3 |334e | 944 |14 1346 | 218 | 145 | %
12 4454 | 1i4s [ Vige | 36 [B4e | 045 (134 [286 | 134s | 236 | 146 %
40.0 |3% |14 | 9o | 340 (3346 | 916 | 134 |26 | 14a 218 | Mg
35.0 (3% |tide | Ho| 3 [334e| 036 (134 |206 | 94 (205 | 1i6a| 3
CZ11188|a | o % | %o (35 [5% | % [2 | (236 | %a| 3
OC200) 138|235 | 16 | 36 [ 36 (2 [ 236 136 (136 | 260 (136 [ 36 | 5
10.3 [ 244 § | 86 | o [156 | 13 | 56 |..... 145 |1 % | %
Cioz| 20|24 | & ;& o156 | 186 | 8¢ |10 94q | 1 3| 5%
1921 771 | 1isiol 36 | o | 34e |13 | 136 | 86 |00 8% |1 i | %
6.5(1% | 3% | u | 1;2 13 | % [0 Mel1 3% | 5
5.8| 1180 3 | %o | 16 |13 |15 | 8¢ |00 Wo(1 3% | s
Ch2t| 80 |1%0| %o | ¥ [ % |13 | 16 [ 5 |..... $o| % | Hol| %

Dimensions for flange thickness are the averages between dimensions of toe and root of flanges.
Dimensions {, 0 and b, provide working clearances.

Gages, g,
Gages fo.r

are usual standard d;usaa. but may be varied if conditions require.
bab F D g m 3. w

gles on channels are determined by 14 web thickness

channels given in tables.
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CARNEGIE STEEL COMPANY

SHIP BUILDING CHANNELS
ELEMENTS

oF

SECTIONS

C

.| 4| 2582 2235 2338 9229 32358 333 23@) s8%s
R e o G
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Dimensions and properties of the British Standard Sections are indicated in bold type.
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ELEMENTS OF SECTIONS

SHIP BUILDING CHANNELS

DIMENSIONS

OoF

SECTIONS
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SHIP BUILDING CHANNELS

ELEMENTS
OF
SECTIONS

C
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Dimensions and properties of the British Stand
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ELEMENTS OF SECTIONS

SHIP BUILDING CHANNELS

DIMENSIONS
ot DIMENSIONS
SECTIONS
m‘@|_l’hﬂu‘ we | Web Distance Standards for Connections
Index Wit Thick- Thick-§Thick- Min. | Clear. Gage
and ko e f ‘ o |gs [ Wi| & |9® #a“u-
Dot e | Ta | I | In. | o | T | In. In [In | In | In. | In, |Rivet
| | |
28.231Me 1 | MW | %o |30 (5% |18 |24 | 134e |2 §
&9& 235 |38 | 4 | b5 | Ne (Bhe 5% |1 (24 | & 12 s
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Dhmhlﬂu
Dimensions [, o and b, provide working clearnnces.
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54 CARNEGIE STEEL COMPANY
EQUAL AND UNEQUAL TEES
' 3
ELEMENTS SLENIIES e v
OF
SECTIONS
Axia 1-1 Axis 2-2
i sh.Hinimm g "3‘ |
mnms:m'mw?;::%;er Ol -
| [Meaftem) [ et -
In. | In. [ In, | In. | Lba | In2 | In# | Ina | In. | In. | Int | In® | In,
EQUAL TEES
T 40| 6% | 6% |0.40|0.45 |10.8 |5.80 (23,5 |50 |2.01,1.76|10.1 3.1 |1.32
T 1| 4 4 19 M (135 |397| 5.7 |20 |1.20/1.18|28 |14 [0.B4
g i) e vt B 8 | 8% (105 |3.00| 45 (1.6 [1.21/1.13[21 |11 |0.83
fBl3 3 By L 78 |227]| 1.8 '0.56 0.90 | 0.88 | 0.90 | 0.60 | 0.63
T 98 [8 %o | %e| 67195 1.6 074|0.90|0.88|0.75|0.50!|0.62
T 10| 216 | 215 | % | % | 6.4 |1.87| 1.0 |0.59 0.74|0.76 | 0.52| 0.42 | 0.53
T 11| 244 | 215 | %e | %0 | 5.5 |1.60, 0.88 0.50 | 0.74 | 0.74 | 0.44 | 0.35 | 0.52
T 12| 215 | 214 | Ye | %0 | 49 [1.43 0.8an.41 0.67 | 0.68 | 0.33 | 0.20 | 0.48
T 13| 24 | 2% L 4.1 |1.19 0.52| 0.32 0,66 | 0.65 | 0.25|0.22 | 0.48
T 14| 2 2 B | %o | 4.3 [ 1.20 Dﬂl 0.31 0.59|0.61 | 0.23 | 0.23 | 0.43
T 15| 2 2 14 % swl 1.05 u.a?lo.m 0.590.59 | 0.18 /0,18 | 0.42
UNEQUAL TEES
T 50 5 3% 16 | 185y |13.0 4.00| 2.7 (1.1 |0.82 /076 |5.2 |21 |1.14
5 |3 % |89 115 3.37 2.4 |1.1 |0.84|0.76 /3.9 |16 [1.10
T 67| 4 b 1% i (153 '4.50|10.3 3.1 |155/156|28 |14 |0.79
T 58| 4 5 L1 5% /119 ;3.40; 85|24 1156|151 |21 |1.1 |0.78
T 59 4 |44 15| % 144|423 70125 [1.37]|137 28 (14 |08
| T 60| 4 e | % % (112 {3.20| 6.3 (2.0 |1.30/1.31 |21 |1.1 |0.80
T61 4 |3 % | % | 9.2 268 20 |090|0.86 0.78|21 [1.1 |0.89
T 44| 4 |3 |9 | %e | 7.8 [2.20]| 1.7 |0.77(0.87|0.75 | 1.8 |0.85|0.88
T 62| 4 | 215 | 8% | 8 | 8.5 !2.48| 1.2 |0.62|0.68|062|2.1 |1.0 |0.02
T 63| 4 | 215 | %a | %e | 7.2 |2.12] 1.0 |0.53|0.69|0.60|1.8 |0.88|0.91
T 79| 3 | 2% | %a | %e | 6.1 [1.77 | 0.94/0,52|0.73 |0.68 | 0.75 | 0.50| 0.65
T 83 24 | 3 % | e | 6.1 [1.97| 1.5 |0.72|0.92| 082 | 0.44 | 0.35 | 0.50
T519| 1% | 2 | %o | %4 | 2.45/ 072 | 0.27/0.19|0.61 |0.63 | 0.06 | 0.08| 0.92
Te05! 16 | 135 ' a5 ! 14 | 1.2610.37 ! 0.05'0.05/0.3710.33 ! 0.04!0.05! 0.32
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56 CARNEGIE STEEL COMPANY

CARNEGIE STEEL SHEET PILING
M 111

e R M 107, M 10

B

=
- yi

e =7

R e | TR

Nomi-| Web |Weight! Area |Single Section |  Section, Horizontal Foot of Wall
Bection | ,mat | Thick- FT of ' s -
Tndex | Width | ness | Foot [Section| I s | Dimensions 8 i‘"’b:a'ghl

In | In |Lbe | In? | In4 | In? | a b | o |In3 &R’
M111| 18 | 35 |20.3| 8.63(18.66 7.74] 16 |2%s (33§ | 5.80| 22.0
M110| 16 | 3} (42,6 12.51(86.84|2034| 16 |21}e |6 15.26 | 32.0
M106| 14 | 35 |36.9 10.84|2574]10384| 14 [3)4 |314 | 8.8B| 31.6
M112| 16 | 3 [30.6| 8.99| 4.51| 250, 16 |214s |14z | 1.88( 23.0
M113| 16 | 14 [36.2|10.65| 6.06| 3.28] 16 |2'Ms 11142 | 2.48| 27.2
M107| 15 | 3§ |38.4(11.20| 6.23| 4.10| 15 |31 .... | 3.28| 30.7
Mi10s| 15 | 14 |42.8/12.58| 6.25| 4.0 15 |3144a 3.28' 34.2

CAR CENTER SILL SECTION
2
13— —
|
i =
2
Weight Width| Thick- Axis 1-1 Axis 2-2
Sec- | Depth ;E'h Area | of |nessof|—
Itni.&m ‘oot Flange| Web | I ] r : J 1 8 r v
7 In. |Lb, |In2| In. | In. | In4|In3| In. | In, | In4| In3 | In. | In,
Bl12 | 12 !40.3 11.72|314.7| 1542 |238.1/31,0[4.514.54 | 21.8| 5.9 |1.360.43




ELEMENTS OF SECTIONS

4

CROSS TIES

Dql)th Axis 3-2

Ul

Segtion | Sec- m—

Tndex | tion Bottom % | 3] il
In. |Lbs | In2 | In. | In | In | Tod | o2 | o, | In. | Iné | Ind | In.

M 29 |15.50|24.0|7.01| 5,0 | 8.0 | .375 [35.4 11.3{3.25!2.38 16.8| 4.2 |1.556

M 21 |5.50 (20,0 [5.71 | 4.5 | 8.0 | .250 309 0.7/233 2.33 | 149 3.7 [1.62

M 25 [4.25 145 |4.10 | 4.0 | 6.0 |.250(13.0| 5.5/1.78(1.88 | 6.1| 2.0 [1.22

M 24 (3.00| 0.4(2.77 | 3.0 | 45 |.203| 4.2| 25 1.24|1.az 29|13 [1.08

Width of Axia 1-1

Axis 2.2

Depth! Area

f | Weight| *of Thick-
Bection | Beo- B | Sec- Sk
Index | tion tion | Top |Bottem

In. [Tbs [ Ins | I | In | In | Ind | 103 | I | I | Ind | Ind | In.

22X
g5
L]
g

2,25 | 9.0 (2,62 | 5.6 | 7.0 |.250 (1,28 |0.79 |0.70 |1.62 | 16.8 | 4.8 (2.53
6.0 |1.72 | 4.5 | 6.0 |.188 [0.71|0.,51 |0.64|1.41| 84| 2,8 |2.22

18 |1.50 | 4.2 |1.21 | 3.4 | 5.0 |.156 |0.31 |0.31 |0.50 |1.00| 36| 1.5 |1.73

=
Ig “x
Depth Ares | Width Axia 11 Axia 22
S L i I Ol
Index | tion Fout tion m g g B8 ‘ r|x Lol (-
In |Lts | In® | In | o | Tos | 103 [ In | I | Ins | Tad | Do
M 26A| 1354 |3.25 [ 0.05 | 43¢ | 141 o.nes'n.we‘n.w 0.50 | 1.94|0.82 [ 1.43
M 19A! 140 | 2,50 | 0.74 | 43¢ | 125 10.034/0.0771 0.21 | 0.44 | 1.23 | 0.58 | 1.20




C&RNBOIB STEBL COMPANY

—— e i = =

| | CARNEGIE BEAM SECTIONS
TH AN

g.o:.._b..\.",‘-g' :
DIMENSIONS 5 i g |
 ApTeed = =
COLUMNS WITH | T
COVER PLATES | !
b4
14INCH CORE | !
]
L
|
Core Weight y Plate
Beetion - Coret
R o I o e
L, e e
o | PR W P “pr !
914.6 | 269.0 18 4 26%s | 32He [
OB 148 | 8916 | 2622 18 81%a | 2630 | 31% |
OB 6| ses7 | 2885 | 18 35 | 2513a| 31%a |al= 8044
- | ge87 | a8z | 18 3%e | 25%a | 3105 |t = 1912
5228 | 2420 | 18 31 | Zode | 303 |f -110
c =12.
7908 | 2352 | 18 31e | 24146 | 3036 | d =18.51
oB 146 | 7789 | 2285 | 18 2 24510 | 804 |b =18.508
OB aso | 7530 | 2217 | 18 2i3s| 231840 | 201345 | p = 3,060
731.0 | 2150 | 18 246 | 33%0 | 208
708.0 | 2082 | 18 2350 | 23%a | 2951s
6845 | 2003 | 18 ause | 233 | ‘204 (= $3388
801.6 o ERE - U S Bt
OB 146 | 6386 | 187.8 | 18 2%s | 223 | 28144 |0 21390
3251bs. | 6157 | 1811 2% | 2risge| 288 | § Z1338, ‘
5927 | 1743 | 18 24y | 21Me | 281 | —17104
569.8 167.6 21%is 2714e | b = 2387 i
5489 | 1615 | 17 1%e | 214 | 274 |32 77588 |
5273 | 1881 | 17 14 | 20134 | 26184 | § T 1408 |
OB 146 | 5056 | 1487 | 17 1%e | 204¢ | 261 | £ =11.00
3251bs. | 48390 | 1423 | 17 1% | 19i%e| 263, [ Z1299. |
402.2 136.0 17 13 19%s 25154 b -16’03?
4408 | 1206 | 17 1 19%e | 255 | D Z'89%7

Norz:—Weighta do not include riveta,
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CARNEGIE BEAM SECTIONS | | I j

ELEMENTS
COLUMNS WITH COVER
PLATES
14-INCH CORE

|

| “Total | Weight I
o -
Dok :lfh Axis 1-1 K Axis 22 . |
ol 27 T 1 —E . [
"D | Lbm | Inf¢ | In# | Mo |Tx58"| Int | Ind | In | hgg’
260 | 014.6 | 200.0 [ 24854| 1875 | 0.61 | .143 | 6180 | 6ss | 4 301
20344 1.0 | 262.2 | 23684 | 1812 | 9.50 | .145 7 | 667 | 4.79 | .8
2513{0| 868.7 | 255.5 | 22548 | 1751 | 0.30 | .140 | 5825 | 647 | 4.77 | .395
25340 | 845.7 | 248.7 | 21445 | 1600 | 0.29 | 147 | 5642 | 627 | 4.76 | 307
250 | 822.8 | 242.0 | 20373 | 1629 | .18 | .149 | 5460 | 607 | 4.75 | .309
241140 700.8 | 235.2 | 19338 | 1570 | 9.07 | .150 | 5278 | 586 | 4.74 | 401
2434, | 7769 | 228.5 [ 18325 | 1511 | 8.80 | .151 | &5 566 | 4.72 | 404 |
231%{a 753.0 | 221.7 | 17347 | 1453 | 8,84 | .153 | 4913 | 546 | 4.71 | .400
23%e | 731.0 | 215.0 [ 1 1305 | 8,73 | 164 | 4731 | 526 | 4.60 | 400 |
23%s | 708.0 | 208.2 15431‘ 1338 | s.62 | 130 505 | 4.67 | 412
23140 | 0684.5 | 201.3 | 15230 1322 | 8.70 | .152 | 4515 | 502 | 4.74 | 401
221144| 661.6 | 194.6 | 14350 | 1 8,50 | 154 481 | 4.72 | 404
22340 | 638.0 | 187.8 | 13498 | 1211 | 848 | 155 | 4151 | 461 | 4.70 | 407
21i8ie| 615.7 | 181.1 | 12674 | 1157 | 837 | .167 | 3068 | 441 | 4.68 | 411
21%q | 502.7 | 174.3 | 11878 1103 | 8.25 | .158 | 3786 | 421 | 468 | 414
21%4s | 569.8 | 167.6 uu}nl 1050 | S.14 | .160 464 | 418

|
14 | 548.9 | 161.5 (10505 | 909 | 8.07 | .162 | 3246 | 382 | 4.48 | 423

l 20045l 527.3 | 155.1 | 9813| 050 | 7.95 | 163 | 3003 | 364 | 4.47 | 426
2040 | 5056 | 148.7 | 9144| 901 | 7.84 | 1 20390 | 346 | 4.45 | 430
101445 483.9 | 142.3 | 8500| 854 | 7.78 | ,167 | 27806 ( 328 | 4.42 | 434
10944 | 402.2 | 136.0 | 7880| 807 | 7.61 | 169 | 2632 | 310 | 4.40 | 430
1030 | 440.6 6| 7283| 760 | 7.50 | (170 | 2479 | 202 | 4.37 | 444




o0 CARNEGIE STEEL COMPANY
Il CARNEGIE BEAM SECTIONS

Hi ~
4 .
[ T

--*\-‘
o |

DIMENSIONS A
COLUMNS WITH
COVER PLATES

14-INCH CORE

Core Weight Cover Plate
Inulex Calumn
w?m per Foot, | Sa.In Width | Thickness
per Foot Lba. w
3486 | 1027 16 2 18%s | 2434
341,8 | 1000 10 1%a | 18 2414
3350 | 08.0 16 1 17130 | 241{s
328.2 00,0 10 118 | 171344 23‘:(0
a21.4 4.0 10 134 17144 | 23
314.0 02, 16 14a | 17%s | 23
307 8 00, 16 1% 1750 | 2313,
301.0 8BS, 10 1950 1764a | 23%s |at = 7.508
204,2 R, 10 1 173{s | 2318
287 .4 84, 16 l‘lHa 174s | 23 t = 0.874
280.6 82.5 160 1 16154 | 2334,
273.8 80, 16 1% | 168'8s | 231 [f =11.00
OB 146 | 2670 78. 10 14 16114s | 233
131 Ihs. | 26032 70,5 16 134. 16%s | 234« © =12.30
- | 253.4 74.5 16 144 163is | 221546
240.0 72.5 16 1He | 16%s | 223 |d =14.182
230 8 70.5 16 1 16%e | 2234
233.0 68.5 16 18s | 161is | 22i14s| b =15.468
226.2 06065 16 1515{g | 22354
210.4 64.5 16 3o | 15'34s| 2214 |p = 0.886
2126 62.5 16 15114g 22%s
205.8 60.5 16 e | 19Ms | 2234
199.0 58.5 16 157is | 224
102.2 56.5 16 Me | 15%e | 2284
185.4 54.5 18 14 153%s | 224s
178.6 52.5 18 e | 15Me | 22
1718 50.5 16 14i35¢ | 217
Nore:—Weighta do not include riveta
el e e .




ELEMENTS OF SECTIONS ol

CARNEGIE BEAM SECTIONS | I I
ELEMENTS
COLUMNS WITH COVER
PLATES
14-INCH CORE
w?u Axis 1-1 | Axis 2-2
Column | Area Bending Bending
8q. In. 1 8 r T 8 r

.. s | das |t [REF | me | e | o TR
348.6 | 102.5 | 5669 | 612 | 7.36 | 167 | 1913 | 239 | 4.32 | .420
341.8 | 100.6 | 5305 | GOB | 7.33 | 168 | 1870 | 234 | 4.31 | 430
835.0 | 98.5| 5234 | 584 | 7.20 | .169 | 1827 | 228 | 4.31 | 431
328.2 | 06,5 6074 | 671 | 7.25 | 160 | 1785 | 223 | 4.30 | 433
4214 | 94.56 | 4017 | BT 7.1 A70 1742 | 218 4.20 | 434
814.6 | 02.6| 4703 | 5643 | 7.17 | (170 | 1699 | 212 | 429 | .436
307.8 | 00.56 | 4610 7.4 | 171 | 1657 | 207 | 4.28 | 487
801.0 | 88.5| 4459 | 5616 | 7.10 | 172 | 1614 | 202 | 4.27 | .430
204.2 | 86.5 | 4311 | 502 | 7.06 | 172 | 1571 | 196 | 4.26 | .441
287.4 84.5 | 4165 | 480 7.02 | 173 1529 | 191 4.25 | 442
280.0 | B2.5| 4021 | 475 | 6.98 | 174 | 1488 | 186 | 4.24 | .444
273.8 | BO.L | 8870 | 402 | 6.94 74 | 1443 | 180 | 4.23 | 446
267.0 78.5 | 3730 | 449 | 6.00 75 1401 175 | 422 | 448
260.2 | 76.5| 3601 | 436 | 6.86 | .176 | 1358 | 170 | 4.21 | .451
253.4 74.5 | 3465 | 422 | 6.82 7 1315 | 164 | 4.20 | 453
2466 | 725| 3332 | 400 | 6.78 | .177 | 1273 | 159 | 4.19 | 456
230.8 | 70.5| 3200 | 396 | 6.74 | 178 | 1230 | 154 | 418 | .450
233.0 | 085 | 3071 383 | 6.69 A79 1187 | 148 | 4.16 | 462
2262 | 06.5| 2943 | 370 | 6.65 | .180 | 1145 | 143 | 4.15 | .465
2194 064.5 | 2817 a57 661 181 1102 | 138 | 4.13 | 488
2126 | 62.5| 2604 | 344 | 6.56 | 182 | 1059 | 132 | 412 | 472
205.8| 60.5| 2572 | 331 6.52 183 1017 | 127 | 4.10 | 470
1090.0| 585 | 2452 | 318 | 6.47 JA84 974 | 122 | 408 | A8l
192.2 56.5 | 2335 | 305 | 6.43 185 231 116 | 4.06 | 486
185.4 | 54.5| 2219 | 203 | 6.38 | .186 | 880 | 111 | 4.04 | 491
1786 | 52.5| 2105 | 280 | 633 | 188 | 846 | 1068 | 4.01 | .407
171.8 | 50.5| 1993 | 267 | 828 | (189 | =03 100 | 3.09 | 508




CARNEGIE STEEL COMPANY

62

sttt Bl Nelld

iy m __ Tavaang OO R N

m TenoTaa Bewovoon RBewuvan
" 32 FeleaFea2 2 oF2o2z a2 .
d wa 333355353058 S9RacRss RAARS

w i et -
N ! ..'l“.'.... ."."“‘ .....
=} : ¥ ¢ | EESFEooRogaR SoRRosER  Seseh
m o VRS . mm.nmn IIIRRIRQNANT SaRR/Rc  223=2

“.llull..ﬂ.llulmlm: oo w
eas- P — - _.v Ssscces mgs = myscse SFSSS
m m —.m MIINMINANIMINM - 20-..].1111 ————
= £y B S| S33122223802% 2389328 Angen
Z & m B
@ 3

m m P & P no.o.n_o.mmmwmo.n nmanmmmn “asow
g g8 5 RRRRIGAANAAR EEIRREER s

‘43383211‘0 ‘llomnom - nmm

SEeeRBrrthe S88858

23 22 22
63 &d 8

NS
W?ht
Foat,
ol
p'l.h.

D
Core
Bection
Index
Weight
per

nclude rivets.

Nome:—Weights do not i




ELEMENTS OF SECTIONS 63

CARNEGIE BEAM SECTIONS I l
ELEMENTS

COLUMNS WITH COVER

PLATES
14-INCH CORE
Axis 11 | Axis 22
Bending| ] Bend
In.| I 8 r 8 r
ghwmn jporbooh) 015 | 100 | ame | ah. Tl gne | e |k |Taeen
|
24940 | 014.6 | 209.0 (23185 | 1892 | 0.28 | 142 | 9213 | 768 | 5.85 | .350
24340 | 894.2 | 203.0 [ 22203 | 1838 | 0.21 | 143 | 8925 | 744 | 583 | 354
2414q | 873.8 | 257.0 [ 21419 | 1784 | 9.13 | 144 | 8637 [ 720 | 580 | 357
23134/ B53.4 | 251.0 | 20564 | 1731 | 9.05 | .145 | 8349 | 886 | 5.77 | 361
23%4a | 833.0 | 245.0 [ 19726 | 1678 | 8.97 | .1 1| 672 | 5.74 | 365
23540 | 812.6 | 230.0 [ 18905 | 1626 | 8.80 | 147 | 7773 | 648 | 570 | 369
23140 | 792.2 | 233.0 [ 18102 | 1574 | 8,81 | 148 | 7485 | 624 | 5.67 | 374
2213¢s| 771.8 | 227.0 [ 17817 | 1522 | 8.73 | 149 | 7197 | 600 | 5.63 | 378
22%4q | 701.4 | 221.0 [ 16548 | 1470 | 8.65 | 150 | 6909 | 576 | 5.59 | 384
22§40 | 731.0 | 215.0 [ 15797 | 1419 | 8567 | 151 | 6621 | 562 | 5.55 | .390
22140 | 710.6 | 200.0 [ 15062 | 1369 | 8.49 | 153 | 6333 | 528 | 550 | 306
21134s) 600.2 | 203.0 [ 14343 | 1318 | §.41 | 154 | 6045 | 504 | 546 | 403
21%s | 671.8 | 197.0 2| 1308 | 8.42 | 151 | 6556 | 546 | 5.76 | 362
2130 | 651.4 | 1016 13322 | 1250 | §.34 | 152 | 6268 | 522 | 5.72 | 367
20135¢| 631.0 | 185.6 [ 12658 | 1210 | 8.26 | 153 | 5980 | 488 | 5.68 | 372
2011ia) 610.6 | 179.6 [ 12010 | 1162 | §.18 | 154 | 5692 | 474 | 5.63 | .379
20%e | 590.2 | 178,6 | 11877 | 1115 | 8110 | 156 | 5404 | 450 | 5.58 | 385
569.8 | 167.6 | 10760 | 1087 | B.01 | .157 | 5116 | 426 | 553 | 303
1915ig| 549.4 | 161.6 | 10157 | 1020 | 7.93 | .158 | 4828 | 402 | 5.47 | 402
19114e| 529.0 | 1556 | 0570| 073 | 7.84 | .160 | ‘ 378 | 540 | 411
|

10'}ie| 514.8 | 151.4 | 9511 793 | 156 | 4517 | 411 | 546 | 360
1934s | 490.1 | 1459 | 8987 | 9027 | 7.85 | (157 | 4206 | 391 | 5.43 | 374
103, | 477.4 | 140.4 | 8477 7.97 | 159 | 4074 | 370 | 5.39 | 37D
18134s) 458.7 | 134.0 | 7080 845 | 7.60 | 160 | 3852 | 350 | 5.34 | 385
181}i6) 440.0 | 120.4 | 7406 504 | 7.61 | 161 | 3630 | 330 | 530 | .392




64 CARNEGIE STEEL COMPANY

MOMENTS OF -INER'I‘IA OF RECTANGLES
In WinpTes FrROM ¥ TO % INcE anp 1 INcaH
Neutral Axis Through Center Normal to Depth

This and the following table may be used in computing the
Moments of Inertia of Plate Girders, Columns and other com-
pound sections in which plates are used.

Width, Inches

a3 wm B0 J % e | &34 ‘ %o 5 1

10.667| 13.333| 16.000 18.667| 21.333| 24 26.667| 42.667
15.188) 18.984| 22.781| 26.578| 30.375) 34.172 37.969] 60.750

20.833| 26.042] 31.250, 36. 453| 41.667| 46.875 52.083| 83.333
11 27.729| 34.662 3.594 48.526) 55.458  62.391 69.323| 110.917
144.000

H A 63.000 72. 90.000 !
13 45.771| 57.214) 68.656] 80.099| 91.542 102.984] 114.427| 183,083
14 57.167| 71.458 85.750 I(Ill:i.l)-l-i!-i 114.333| 128.625| 142.917| 228.667

15 70.313| 87.801| 105.469) 123.047 140.625| 158.203| 175.781| 281.250
16 85.333| 106.667 128.000| 149.333| 170.667 192.0000 213.333! 341.333
17 | 102.354| 127.943| 153.531| 179.120| 204.708 230.297| 255.885 409.417
18 | 121.500| 151.875] 182.250] 212.625| 243, 273.375 303.750, 486.000
19 | 142.896| 178.620| 214.344) 250.068 285.792| 321.516{ 357.240, 571.583

20 | 166.667| 208.333 250. 201.607) 333.333) 375.0000 416.667 666.667
21 | 192.938) 241.172 280.406/ 337.041) 385.875| 434.100| 482.344| 771.750
: QJ 332.750! 388, 208 443.667| 499.125| 554.583| B87.333

é 443.580 506.958 570.328 633.608] 1013.917

504.000) 576. 648.0000 720.000| 1152.000

25 | 325.521| 406.901] 488.281} 569.662| 651.042| 732.422] 813.802 1302.083
26 | 366,167 457.708 549.250| 640.792 732.333| B23.875 915.417| 1464.667
27 | 410.063| 512.578| 615.004| 717.609) 820.125| 922.641| 1025.156/ 1640.250
28 | 457.333| 571.667| 686.000| 800.333 914.667| 1029.000) 1143.333 1820.333
20 | 508.104) 635.130 762.156, 889.1821016.208 1143.234) 1270.260 2032.417

|

| B0 | 562.500) 703.125| 843 984.375(1125.000 1265.625) 1406.250, 2250.000
) 32 | 682.667) 853.333/1024. 1194.667/1365.333 A 1706.667| 2730.667
|

o«

34 | B18.833/1023. 542|l228 2501432, 9581637 667 2047.083| 3275.333
36 | 972.000(1215.0001458. 1701.0001944.000 2430.000| 3888.000
38 [1143.167|1428.958/1714.750/2000.5422286.333 2857.917| 4572.667

|
40 1333.333/1666.6672000.0002333.3332606.667| 3000, 3333.333| 5333.333
42 |1543.5001929.3752315.25012701.1253087.000 38568.750] 6174.000
44 [1774.667|2218.3332662.0003105.6673549.333| 3903 4436.667| 7098.667
16 (2027.83312534.7923041.7503548.7084055.667 5069.583) 8111.333
48 [2304.000 2880.0003456.00014032.0004608.000, 5184.000, 5760.000/ 9216.000

6510.41710416.667

| 50 [2604.16713255.208 3906.2504557.2925208.333
52 |2020.3333661. 667|4394 0005126.3335858.667 7323.333/11717.333
54 13280.500 4100.6254920.7505740.8756561.000 8201.25013122.000
56 [3658.66714573,333 5488.0006402.6677317.333 . 0146.667/140634.667
58 |41064.833/5081 0426097, 25IJ|71 13.4588129.667| 9145.87510162.08316259.333
60 14500,0005625.0006750.000[7875.0009000.000{10125.000{11250.00018000.000
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ELEMENTS OF SECTIONS

MOMENTS OF INERTIA OF RECTANGLES
In WinTes oF 1 INce

1] Neutral Axis Through Center Normal to Depth
1
To obtain the Moment of Inertia of any rectangle, multiply
the tabular value for itsdepth by its width ininches. For deeper
rectangles of tabular thickness, multiply the tabular values for
half their depth by 8; or for one-third their depth by 27, ete.
8 |é§ I;. 4 I;. 48 I 58 Iia 4 L.
£Z | Inchest lg‘ﬁ Tnches | £Z| Tnchest | §F| Inchess | £E| Incheat g% Inches
St — —
0 | .000 | 6 | 18.000 (12 (144.000 |18 | 486.000/24 (1152.000|30 2250.000
000 14| 19.149 | 14 148.547 | 16| 496.195| 141170.094| 142278243
.001 14| 20.345 153.189 506.533| 14|1188,376( 24|2306.721
004 9% 21.590 157.926 517.012 206.848 2335.434
.010 22.885 162.760 527.635 151225.510| b4/2364.385
| 020 24.231 | 5§/167.692 52 538.403) 1244.364 2393.575
035 25.629 172.723 549.317 1263.410 2423.004
% 056 | %| 27.079 177.858 | % 560.376) 761282.650| 7%(2452.674
1 | 083 | 7 | 28.583 |13 |183.083 |19 5?1.583||25 |1302 083|3l_ 2482.583
4 119 | 30.142 188.416 ﬁ 582.939 11321.713 1£/2512.737
;2_ 163 | 8L.757 193. 504 444 1341. oJ& 2543.132
| 217 33.428 199.389 | 35| 606.099 1361.561] 2573.771
| 281 Q 35.156 205.031 || 14| 617.906 1381.781 2604.6.
358 306.944 210.779 | 34| 629.866 1402.202 2635.787
447 % 38.700 1216.634 % 641.078 1422.821 ;{ 2667.105
_ M .549 40.698 222,596 654.245 1443.044  14/2698.792
2 | 667 || B | 42.667 |14 1228.667 |20 666,667 1464.667 |32 |2730.667
g .B0O 14| 44.698 234.847 679.245 1485.803| 142762.792
| .949 % 46.793 241.137 691.840 1507.324 2795.168
1.116 | 48.952 247.538 704.874; 1528.961 2827.797
1.302 | 14, 51.177 t254.052 || la] T17.927) 1550.802 2860.677
i} 1.507 gg 53.468 1260.679 5‘ 731.141 1572.851) 39;2803.812
1.733 | 55.827 | 267.421 4 T44.514] 1595.108| 12927.202
}ﬁ| 1.980 % 58, 2545 14/274.277 | 14 758.051 1617. ..uﬁi 2960.849
3_| 2.250 | 9 | 60.750 /15 [281.250 21 | 771.750 27 [1640.250 33 |2004. 750
ﬁ 2.543 | %| 63.317 1288.340 [~3% 14| 785.613) 141663.136| 14/3028.911
2.861 ﬁ 65.954 §.295.548 ﬁ 14, 799.652] 141686.236] 14/3063.329
34| 3.204 | | 68.665 302.875|| 34 B13.836 11709.547 34/ 3098.000
ig 3.573 | | T1.448 | 14 310.323 | 14, 828.198| 1733.073| 143132.048
3.970 74.305 317.891 842,727 1756.814) 543168.150
% 4.395 | 77.238 325.582 857.426 1780.770 % 3203.614
. 4.849 | 7% 80.247 | %/333.396 | 7| 872:204] 951804.043| 73239341
4 | 5.333 |10 | 83.333 (16 |341.333 |22 | 887. .533||2s 18290.333 (34 |3275.333
1g| 5.849 i? 86.498 ﬁ 340.396 ﬁ 902. 545 1411853, 043 ﬁ 3311.592
6.397 89.741 357.585 917.928| 1411878.773) 3348.117
6.978 g 93.064 ? 365.900 | 34| 933.486] 341903.823 ﬁ 3384.909
| 7.594 ﬁ 06,469 || 15/374.344 | 1g| 049.210 141920.004 3421.969
| 8.244 99.955 382.916 ;j 065.127] 1954.588 3459.300
8.931 %4 103.525 391.618 | 981 2]:2l _1980,300; 4 [3496.900
| _I4|_9.655 75 107.178 | 7£/400.452 || %g| 997. 475! 12006.249|  143534.772
5 ' 10.417 |11 |110.917 |17 409.417 2i'1013 017]29 |2(]3‘J 417|135 _13572.917
14| 11.218 141114.741 418,515 [ 14 1030. a38|; 14/2058.811 ﬁ 3611.334
4| 12.059 1{1118.652 g 427,746 || 141047.340] 12085.434 13650.027
3% 12.941 ﬁ 122.652 437.113 || 3£1064.323] 2112.285| 34/3688.094
}ﬁ‘ 13.865 126,740 é 446.615 | 14 1081.490| 2130.365] 143728.240
5¢| 14.832 130.918 456.253 | 541098.830) 5£2166.676 3767.763
!ﬁ| 15.843 135.186 %4 466.030 || 24/1116.374 2194.218] 4413807.561
15| 16.898 75/139.547 | 14/475.945 || 141134.094 2221.992| 143847.641
6 | 18.000 {12 [144.000 (18 [486.000 (24 1152.000/30 2250.000(36 [3888.000

65
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RADII OF GYRATION FOR TWO ANGLES

The following tables of Radii of Gyration for Two Angles are used
for computing the safe resistance to compressive stress of two angles,
back to back, when used as a strut or a compression chord of a roof
truss or a similar member.

The two angles must be held together securely by stay rivets, so
spaced that the two angles act as a unit.

The resistance of a compressive member is determined by its ratio
of slenderness, 1/r, that is the ratio of the unbraced length of the
compression member to its least radius of gyration, see page 6.

To obtain the allowable compressive stress, compute, from the
compression formula in use, the allowable unit stress corresponding
to the ratio of slenderness derived from the least radius of gyration
of the two angles in consideration, and multiply that value by the
area of the two angles.

In the two examples which follow the least radius of the two angles
in Example 1 is taken about axis 1-1, and the least radius of the two
angles in Example 2 is taken about axis 2-2.

Example 1. Section given. Required the safe load in compression on a
strut composed of two angles 4" x 4” x 34", back to back, with an unsup-
ported length of 9 feot.

Area of Section, A =2 x 2.86 = 5.72 square inches.

Least Radius, Axis 1-1, r = 1.23, by interpolation,

Ratio of Slenderness, |/r=90 x 12+ 1.28=87.8.

Allowed Unit Stress f, by A. 1. 8. O, formula = 12,603 pounds per sq. inch.

Safe Load, Ax{=05.72 x 12,603 = 72,100 pounds.

Example 2. Load glven. Required a section for a member in compression
12°-3" long, made of two angles separated by !4 Inch gusset plates, to resist a
total load of 68,000 pounds; ratio of slenderness not to exceed 120,

A. L. 8, C. formuls, Unit Stress { = 10,000 pounds for 1/r = 120,

Approximate Area of Angles, A = 68,000 + 10,000 = 6.80 square inches.

Assume 2 Angles, 5" x 3 x 744", 5-inch legs, back to back.

Area of Section, A =2 x 8.31 = 6.62 squarc inches,

Least Radius, Axis 2-2, r=1.29 inches, by Interpolation.

Ratio of Slenderness, 1/r=12.25 x 12 + 1.20 = 114.0.

Allowed Unit Stress f, by A. I. 8. O, formula = 10,453 pounds per sq. inch.

Safe Load, A xf=6.062 x 10,453 = 69,200 pounds,
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ELEMENTS OF SECTIONS

RADII OF GYRATION FOR TWO EQUAL ANGLES
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CARNEGIE STEEL COMPANY

RADII OF GYRATION FOR TWO UNEQUAL ANGLES
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ELEMENTS OF SECTIONS T
RADII OF GYRATION FOR TWO UNEQUAL ANGLES
Short Legs Vertical

2 3].&%5’
o | - 1 1
ﬁ !I
Single Angle Area Radil of Gyvation of Two Angles, Tnches
Thick- | Weight, | Two Axis 22 i
Size, ness, | Pounds Axla 141
Inches | [nches qum Colh o 16" Apari34” Apart34” Apart3¢” Apart
1 442 | 2000 | 178 | 364 | 373 | 378 | 3.83 | 392
8x6 L 33.8 | 19.88 1.76 3.60 3.69 3.73 3.78 3.87
e | 202 | 11,86 | 1.80 | 355 | 3.64 | 368 | 373 | 382
1 357 | 2100 | 086 | 4.04 | 414 | 419 | 424 434
8 x3l4g g 2756 | 16.12 0.88 3.00 4.09 4.13 4.18 4.28
o | 165 | 968 | 092 | 393 | 402 | 407 | 422 | 422
1 g2a | 1000 | 080 | 348 | 358 | 363 | 308 | 378
Ta | e | O 1300 | 002 | 343 | 322 | 87 | B2 | 372
180 | 7.60 | 008 | 338 | 3.46 | 350 | 3155 | 3165
1 306 | 1800 | 100 | 2.85 | 205 | 299 | 3.04 | 314
6x4 i, | 218 | 1280 | 113 | 279 | 280 | 293 | 298 | 308
in 123 23 1.17 274 2.83 2.87 292 3.02
1 280 17.00 0.92 292 3.02 3.07 3.12 3.22
ox3 | e | 00 | 1213 | 095 | 267 | 298 | 301 | 306 | 316
o | 08 | 574 | 100 | 251 | 290 205 300 309
s 2% ¥ |23 (122 t1e | 22 | 238 | 243 | 248 | 258
110 | 646 120 | 220 | 220 | 231 238 248
s | B | 227 [ 1334 | 00e | 236 | 2.45 | 250 | 255 | 2.85
e 8.7 8.12 1.03 226 | 235 239 | 2.44 | 254
sx3 | M| 199 | 1108 | 080 | 242 | 252 | 257 | 262 | 272
e 8.2 4.80 0.85 233 | 242 2.47 252 261
w, | 185 | 1088 | 081 | 215 | 225 | 230 235 | 245
83 | o | 77 | 450 | 087 | 2008 | 215 | 220 | 225 | 234
axay | e | 185 1086 | 101 | 181 | 191 | 196 | 201 | 211
Mo | 77 | 450 | 107 | 173 | 181 | 136 | 191 | 200
4x3 18, 171 10.06 I 0.83 1.88 198 | 203 2,08 r 218
W 58 338 h 0.89 1.78 I 1.87 | 192 | 1.98 | 2.068
suxs | Mo 188 | 024 | 085 } 161 | 171 | 178 | 181 | 11
% 54 ' 3.12 | 091 | 152 161 i 1.65 : 1.70 | 1.80
1 1256 | 730 | 060 | 166 | 1.75 | 1.80 | 1.86 | 1.06
sgxayg | afi | 139 | 288 | 074 | 158 | 167 | 171 | 176 | 1.8
3 x214 n. 95 @ &56 | 072 1.37 l 1.46 1.51 1.56 1.66
45 | 264 | 075 | 131 | 140 | 145 | 150 | 150
e 5s % 77 | 480 | 085 | 142 | 152 | 157 | 182 | 172
41 | 238 | 057 | 138 | 147 | 152 | 157 | 1167
e s # 68 | 400 | 056 | 115 | 125 | 1.30 | 1.35 | 146
ae2l 212 | 059 111 | 120 | 125 | 130 | 140




70 CARNEGIE STEEL COMPANY
e L =z — ——————
RECTANGULAR UNIVERSAL PLATES—CARBON STEEL
UNIVERSAL MILL PLATES, ONE-FOURTH INCH AND OVER—EXTREME SIZES
Thick-'| Weight, Widths and Lengths in Inchea
= Iél:ﬁr 48- | 45- | 40- | 38- | 36- | 34- | 30- | 25- | 19- | 16- | 14-| 11- |93¢-
48 | 99-%% | 46 |41 |30 (37 |35 |31 |26 [20 |17 [15 |12 |10 |63
Ty 1 Feree |
|
1% | 10.20 720, 8401080 1080 108010801080 1080/1080
%o | 1275 1200120012601320 1320|1320 1330@1330'120()'1200 1200/12001080
3 | 15.30 13201320 13801440 1500|1500 15001500 1308 1308 1200/1200/1080
He | 17.85 1428 1428 1500/ 1500/1500/1500 1500 1500|1356, 1355|1353 1356/1080
14 | 20.40 |1500(1500/1500 15°°i15°° 15001500/ 1500/1500/1500/ 1500{1500{1080
%o | 22.05 15001500 1500/15001500/1500,1500 150015001500 1500,1500,1080
% | 25.50 [15001500 150011500/ 1500/1500/ 150015001500 150015001500,1080
% | 30.60 |12481332/150011476,1500/1320/ 15001500/ 1500 1500|1500 1500 1080
% | 35.70 10681140 12841260 1332/ 1128 1332 1392 1416 1452 1500 15001080
1 40.80 | 936, 996 1128 1104/1164 9951164!121212481260145215 1020
114 | 4500 | s2s| sss 9904 984/1032| 8761032 10301104}1123 12841500, 960
13 | 5100 | 744 804 900 876 924| 792 924 972 9961008(11521476( 900
13 | 56.10 | 684 720, 816, 804 840 720 840 888 000| 924/1056/1344! 780
13 | 61.20 | 624| 660, 744 732| 768 660 768 S04 828 810 0601224 720
15 |sa.3o 576( 612 696 672 708 612 708 744/ 768 780 8881128 660
13 | 7140 528 564 636 624 660/ 564 660/ 696 708 720 8281056 600
1% | 76.50 | 402 528 600| 588 624! 528 624 68 660 672{ 76 800
2" | 81.60 | 468 402 564| 552 57ﬁ.u 4921 576, 600 624‘ 624! 72 540

Plates of greater dimensions than shown in above table may be submitted for special consideration,




FLAT ROLLED STEEL 71

|
RECTANGULAR AND CIRCULAR PLATES—CARBON STEEL |

SHEARED PLATES, THREE-SIXTEENTH INCH AND OVER—EXTREME SIZES |

| Thick- | Weight, Widths and Lengths in Inches : |
o | T
Inches | 8q. Ft. | 108 | 126 12&‘114 103‘1(}21 96 | 60 | 84 | 78
— — | — ]
Yo | 7.65 270 | 320 | 345 | 90 |
14 |10.20 175 | 250 | 280 | 300 | 330 | 375 | 400 | 115
%o |12.75 | 240 | 270 | 320 | 360 | 380 | 420 | 440 | 460 | 120 |
3% | 15.30 | 220 | 240 | 270 | 320 | 365 | 380 | 410 | 450 | 500 | 550 | 130 |
T4e |17.85 | 240 | 270 | 300 | 360 | 370 | 410 | 430 | 460 | 510 | 550 | 130
% | 2040 | 260 | 270 | 320 | 365 | 400 | 450 | 480 | 510 | 550 | 580 | 130
%o |22.05 | 260 | 270 | 330 | 373 | 420 | 470 | 500 | 530 | 570 | 600 | 130 |
% | 25.50 | 260 | 300 | 350 | 390 | 450 | 500 | 520 | 540 | 600 | 620 | 130 |
114g | 28.05 | 260 | 300 | 360 | 420 | 450 | 500 | 520 | 540 | 600 | 620 | 130
% | 30.60 | 260 | 300 | 360 | 400 | 450 | 490 | 520 | 540 | 600 | 620 | 130
1946 | 33.15 | 260 | 300 | 340 | 385 | 440 | 490 | 510 | 530 | 600 | 620 | 130 |
% | 35.70 | 260 | 300 | 330 | 375 | 440 | 480 | 510 | 530 | 600 | 620 | 130 |
1 40.80 | 250 | 300 | 300 | 340 | 440 | 460‘500 530 | 580 | 600 | 130
1% | 45.90 | 250 | 300 | 300 | 330 | 410 | 440 | 450 | 500 | 550 | 580 [ 130
1% | 51.00 | 240 | 270 | 300 | 310 | 380 | 400 | 420 | 490 | 530 | 550 [ 130 |
1% | 61.20 | 220 | 230 | 260 | 280 | 330 | 320 | 340 | 420 | 440 | 480 | 130 |
1% | 71.40 | 200 | 200 | 220 | 240 | 280 | 270 | 300 | 380 | 380 | 410 | 130
2 81.60 | 180 | 180 | 190 | 210 | 240 | 240 | 260 | 320 | 330 | 360 | 130
2% | 91.80 | 150 | 160 | 170 | 190 | 210 | 210 | 230 | 280 | 205 | 320 | 130
Thick- | Weight Widths and Lengths in Inches -
Lbs: e Diam.,
g f‘e Inches
Inches | 8q. F't. | 79 | 66 | 60 | 54 | 48 | 42 | 38 | 30 | 24

#e 7.65 | 375 | 420 | 470 | 480 | 480 | 480 | 480 | 480 | 480 90 |
1 10.20 | 430 | 475 | 525 | 530 | 530 | 530 | 530 | 530 | 500 115 |
|
|

e 12.75 | 480 | 500 | 560 | 550 | 575 | 550 | 550 | 6550 | 550 120
| % 15.30 | 600 | 600 | 620 | 620 | 620 | 600 | 600 | 600 | 550 130
Ta 17.85 | 600 | 630 | 630 | 640 | 640 | 600 | 600 | 600 | 600 130
| 14 20.40 | 610 | 630 | 630 | 640 | 640 | 600 | 600 | 600 | 600 130 |
| %e | 22.95 | 620 | 640 | 640 | 640 | 640 | 600 | 600 | 600 | 600 130
‘ B | 25.50 | 620 | 640 | 640 | 640 | 640 | 600 | 600 | 600 | 600 130
1144 | 28.05 | 620 | 640 | 640 | 640 | 640 | 600 | 600 | 600 | 580 130
| % 30.60 | 620 | 640 | 640 | 640 | 640 | 600 | 600 | 600 | 580 130
%0 | 833.15 | 620 | 640 | 640 | 640 | 640 | 600 | 580 | 570 | 550 130
| s 35.70 | 620 | 640 | 640 | 640 | 640 | 600 | 580 | 550 | 550 130 |
1 40.80 | 600 | 630 | 630 | 640 | 640 | 580 | 580 | 520 | 500 | 130 |
1% 45.90 | 580 | 620 | 620 | 640 | 640 | 580 | 580 | 520 | 500 130 |
14 | 51.00 | 550 | 600 | 600 | 600 | 600 | 560 | 560 | 520 | 450 | 130
1% 61.20 | 530 | 600 ["600 | 600 | 600 | 540 | 540 | 470 | 430 130 |
1% 71.40 | 450 | 490 | 550 | 550 | 550 | 540 | 540 | 430 | 380 130
2 81.60 | 400 | 440 | 480 | 500 | 500 | 500 | 500 | 400 [ 350 | 130
21 91.80 | 350 | 390 | 420 | 450 | 450 | 450 | 450 | 300 | 200 130
Plates 36’’ wide and under by 14" thick and heavier, also plates up to 48’ wide snd 54q""
and heavier, can be rolled on Universal Milla.
For greater length and Universal Mill Sizes, see Universal Mill Plate Table.
FPlates of greater dimensions than shown in above tables may be submitted for special consideration. |
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RECTANGULAR PLATES—NICKEL STEEL
| SHEARED PLATES, ONE-FOURTH INCH AND OVER—EXTREME SIZES

Thick- Widths and Lengths in Inches

ness,
Inches (102|96 |90 | 84 |78 |72 | 66 |60 | 54 | 50 | 48 | 42 | 36 | 30 | 24

| T 240 [ 240 | 260 | 280 | 280|280 | 280 | 280 | 260 | 260
Bie 260|260 (2704 300|310 |310| 340|340 | 340|310|310
% 280 340|390 | 420 | 450 | 500 | 500 | 500 | 500 | 480 | 450 | 450 | 430 | 430

Tie | 260|300 | 360|400 | 430|480 | 520 520 | 520 | 520 | 500 | 490 | 400 | 480 | 480
| ¥ 270|320 |380 420|460 | 485 | 520 | 520 | 520 | 520 | 500 | 490 | 490 [ 480 | 480
%ie | 270|320|380|420 | 460 485|520 520 [ 520 | 520 | 500 | 490 | 490 [ 480 | 480
5 270|300 | 355 | 390 | 440 | 480 | 520 | 520 | 520 | 520 | 500 | 500 | 500 | 480 | 450
1146 | 260|300 |355 390|440 460 | 490 | 500 | 500 | 500 | 500 | 500 | 480 | 480 | 450
% 260|300 |355 | 300 | 440 | 450 | 460 | 500 | 500 | 500 | 500 | 500 | 480 | 480 | 450
1%e | 260|300 |355 | 390 | 440 | 440 | 460 | 480 | 500 [ 500 [ 500 | 500 | 480 | 460 [ 440
% 260|300 |355 | 390 | 440 | 440 | 460 | 480 | 480 | 480 | 480 | 480 | 480 | 450 | 440
A 260|290 | 320 | 370 | 400 | 430 | 440 | 460 | 480 | 480 | 480 | 480 [ 440 | 420 | 420
115 250|270 | 205 | 330|375 | 400 | 410 | 420 | 440 | 440 | 440 | 440 | 440 (420 | 420
1% 240|260 |290 (315 | 330|350 | 360 | 380 [ 300 | 400 | 400 | 420 | 420 [ 400 | 400
1% 230|260 | 290|290 |310|330 (350|370 (390|390 [ 390 | 390 | 380 | 380 | 360
1% 220]230|250|270|300|310|330|350 370|390 (390|360 |340 (340|320
2 210|230 {250 (260|200 | 295310330 | 350 | 370|370 |340|320| 3201290

RECTANGULAR PLATES—NICKEL STEEL
UNIVERSAL MILL PLATES, ONE-FOURTH INCH AND OVER—EXTREME SIZES

Thick- Widths and Lengths in Inches

ness,
Inches | 48-46 | 45-41 | 40-36 | 35-31 | 30-26 | 25-20 | 19-17 | 16-15 | 14-12 | 11-10

1 660 | 660 | 660 | 660
Yo 540 | 540 | 600 | 660 | 720 780 | 780 | 780 | T7BD | 7BO
% 720 | 720 780 | 840 | 960 960 | 1020 | 1020 | 1020 | 1020
The 840 840 | 960 | 1020 | 1080 | 1080 | 1020 | 1020 | 1020 | 1020
& 960 | 960 | 1080 | 1140 | 1200 | 1200 [ 1020 | 1020 | 1020 | 1020
Yie 960 | 960 | 1080 | 1140 | 1200 | 1200 | 1020 | 1020 | 1020 | 1020
5% 900 | 900 | 1020 | 1080 | 1140 | 1140 | 1000 | 1000 | 1020 | 1020

Y 840 | 840 | 960 | 1020 | 1080 | 1080 | 1000 | 1000 | 1020 | 1020
% 780 | 780 | B840 | 960 | 960 960 | 1000 | 1000 | 1000 | 1000
: 720 | 750 | 780 | 816 840 900 | 1000 | 1000 | 1000 | 1000

1% 640 | 667 693 725 | T44 800 | 1000 | 1000 | 1000 | 770
1% 575 | 600 | 624 | 652 | 672 720 | 1000 | 1000 | 1000 | 880
1% 525 | 545 | 567 593 | 600 655 | 970 | 1000 | 1000 | 840
114 480 | 500 | 520 | b44 | 540 600 » 890 | 1000 | 980 | 840
1% 444 | 461 480 | 502 | 504 554 820 | 978 | 980 | B840
1% 410 | 428 | 445 466 | 480 514 | 765 | 908 | 980 | 720
1% 384 | 400 | 416 435 | 444 480 | 710 847 | 068 | 660
2 360 | 375 | 390 | 408 | 420 450 | 670 | 794 | 908 | 600

All sizes of Rect Nickel Steel Plates given in above tables under 14" thick should be
upeci.ﬁedtomennly lates 34" thick and over can be rolled to either gage or weight per square
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CARNEGIE STEEL COMPANY

WEIGHTS OF RECTANGULAR SECTIONS
POUNDS PER LINEAL FOOT
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FLAT ROLLED STEEL—WEIGHTS AND AREAS
AREAS OF RECTANGULAR SECTIONS

SQUARE INCHES
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WEIGHTS OF RECTANGULAR SECTIONS—Continued
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FLAT ROLLED STEEL—WEIGHTS AND AREAS
AREAS OF RECTANGULAR SECTIONS
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CARNEGIE STEEL COMPANY

WEIGHTS OF RECTANGULAR SECTIONS
POUNDS PER LINEAL FOOT

3 ks 7
. 1
e »..l-.l o | 4 | e % (15| % |3e) T |1%5a 1
| § PRS- 1 ! |

: d 1143 1250 |
104] ms, 17| 52,1 62.5 729/ 83.3| 08.7/104.1/114.5 195.0 45.5150.2/166.8
iog) 213 309 424 811 744/ 850 :ou[m._:m 1351/ 1458 150.4/ 170.0
108! 2177 325 434 54 759 84.7| 97.5108.41192/130.1190.9{151.7162.6/173.4
u.l‘::l.l:aul 553 A i j 143.71154.7 165,817
113} 225 338 451! 563 /123.9/135.2(146.4/157.7]188.9| 150.2
11.5] 230/ 344 126.2 137.71140.2/160.71172.1 1536
1 n_u.n 125.6 140.3/151.9/163.6(175.3{ 1570
119 235 387 154.7) 166.6{178.5| 190.4
12.4) 202 38 mii:r.' 5160.5/181.7| 1038
12.3] 47 87, 147.0 160.2/172.6/184.9| 197.2
12.5| 35.1] 37 1305 163.0{175.3/155.1200.6
123} 25 153.0165.8/178.5(191.3(204.0
13.0| 25,0 38, 155.6168.5/181.5/104.4|207 4
13.:2| 26.4/ 30 158.1171.31184.5197.6|210.8
13.4 40, 9.7 33.0(147.3/160.7]174.0/ 157 4(200.8214 2
13.6] 27.2 40, 05,2/ 1085 1224 136.0/ 140, 1ssmsm.4m¢.nm.n
13.8) 27,0 41, 207.2/221,0
14.0| 281] 43, 154.3/108.3/182.3|100.41210.4{ 24 4
14,2 385 42, 00,7 113.0/126.1)142.4/156.6170.9/185.1/190.3/213.6/207 §
14.5) 28.9 48, 2/115.6(130.1/144.5 150.0/173.4/157.9 202.3/210.5(231 2
14.7 #, B5.01102.0/117.31132.01146.6(161.3176.0{190.6/205.3{210.0/ 2340
14.0 I 803104111100/ 1330|148, 103.0/178.3 193.4/208.3/223.1 2380
13.1 45 0181.1/196.11211.2.226.3 241 4
158 45, 198.0/214:9(220 5244 8
165 31,0/ 46 180.21201.7/217.21232.7|248.4
15.7] 315! 47 188.7/204.4(290.21235.0 /251,
15.9] 31 143401 191.3/207.2223.1/230.1 255.0
16,3} 333 84 1015 177 7 160 R1210.0/226.1/242.3|258.4
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AREAS OF RECTANGULAR SECTIONS
EQUARE INCHES

Thickness, Inches

%he| % a&.l B (140 %
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SQUARE AND ROUND BARS
WEIGHTS AND AREAS
w L Area, Bquare Weight, Lbe. Area, Equare
Size, per Foot Inchen Size, per Foot lackhes
Inches - Inches | T e pr—
: a o | 0 (@] | a (@) a O
0 | | ' 3 30.60 | 2403 | 9.000 | 7.000
2‘ 03| 045 | o8| 0% 3‘ 3320 20,08 9708| 7870
. 120 094 | 0352| 0276 e | 3454 27.13|10.160 | 7.980
213, .67 | 0625| 0401 | % | 3591 |2821|10.563 | 8.206
B | | ER del ) ga e e G
A o1 11 % %
. 651 511 | 1914 | 1503 | e | 4018 | 31.55 | 11816 | 9.281
B850 H08 2500 | 1963 # 41.65 | 32.71 | 12.250 | 9.621
o 1.076 845 S164 | 2485 a 43.15 | 33.89 | 12.691 LDGS
1328 | 1043 | 3000 m 44.68 | 35.09 | 13.141 | 10.321
o | 1607 | 1262 | 4727| 3712 o | 4623 | 36.31 | 13.508 | 10.680
d . B025 | 4418 47.81 | 87.55 | 14.063 | 11.045
the | 138 L) | A ) B B i Hes
}E. 2.088 | 2347 | 8780 0903 | 181e | 52.71 | 41.40 | 15.504 | 12.177
1 3.400 | 2.670 | 1.0000| 7854 | 4. 54.40 | 42.73 | 16.000 | 12.506
ﬁ' 3803 | 3350 | 13a00| 9040 E‘ 5785 | 43.9% | 17000 | 13304
s | 4.795| 3.706 | 1.4102 | 1.1075 s | 59.62 | 46.83 | 17.535 | 13.772
B o vl | G4 i Lelse
g' 6.428 | 5049 | 18006 | 14840 | % | 65.08 | 51.11 | 19.141 | 15.083
o | 70206 5518 |2 16230 | 71 | 66.95 | 52.58 | 19.691 | 15.466
7060 | 6.008 | 2 1.7671 s 68.85 | 54.07 | 20.250 | 15.904
| f |5 08 2aR iR | 2| B\ Ba e e
| %, | 58| 7904|3897 (3088 | M| A ﬁs:iaa.ws 17.257
?i 10.413 | B.178 | 3.0025 | 2.4053 a 76.71 | 60.25 | 22.563 | 17.721
Me | 11.170 | B.773 | 3.2852 | 2.56502 18, | 78.74 | 61.85 | 23.160 | 15.190
®, |119s 388 | 35158127012 | % 8080 | 63.46 23766 | 18.665
i, | 12.763 | 10.024 | 3.7539 | 2.0453 ] 65.10 | 24.379 | 19.147
| 2 13.600 | 10.681 | 4.0000 | 3.1416 | 5 85.00 | 66.76  25.000 | 19.635
|10 i ot | e | B e e xin
| 8. | 16370 (12778 | 47852 | 37583 | %5 | 91.49 | 71.86 | 26.010 | 21.135
| 1y 17.213 | 13.519 | 5.0625 | 3.9761 Y 93.71 | 73.60 | 27.563 | 21.648
e 18.182 | 14.280 | 53477 | 4.2000 '] 95.96 | 75.36 | 28.223 | 22.1606
l a 19,178 | 15.062 | 50400 | 4.4301 77.15 | 28.891 | 22.691
| %e |20:201 | 15860 | 5.9414 | 4.6664 « | 100,53 | 78.95 | 20.566 | 23.221
| 21.250 | 16.600 | 6.2500 | 4. 102.85 | 80.78 | 30.250 | 23.758
L] 22,326 | 17.534 | 6.5064 | 5.1572 s | 105.20 | 82.62 | 30.941 | 24.301
428 | 187400 | 6.8000 | 54119 107.58 31.641 | 24.850
o | 24557 | 10.287 | 7.2227 | 5.67: 4 | 109,98 | 86.38 | 32.348 | 25.406
25.713 | 20.105 | 7.5025 | 5.0306 | % |112.41 | 88.20 | 33.063 | 25.067
1 o |26, 21,123 | 7.9102 | 6.2120 | 184, | 114.87 | 90.22 | 33.785 | 20.535
28.103 | 22.072 | R.2650 | 6,4918 117.35 | 92.17 | 34.516 | 27.100
185, |20.338 | 23.042 | 8.6280 | 6.7771 o | 11086 | 9414 | 35.254 | 27.088
3 30.600 | 24.033 | 9.0000 | 7.0086 | 0 122.40 | 96.13 | 36.000 | 28.274

|




SQUARES AND ROUNDS—WEIGHTS AND AREAS
SQUARE AND ROUND BARS
WEIGHTS AND AREAS
Weight, Lhes. Area, Bquare Weight, Lba Area, Square
Sise, per Foot Inches Size per Foot Inches
e T ——1] b .
O ‘ O = O g & o s ad (®]
| Rl =z
L] 122.40| 96.13 | 36.000/28274] 9 |375.40 21630 81.000| 63.617
s [124.06 | 08.15 754 | 28.806 ™ |'379.24 21931 | 82.120 504
E 127.55 | 100.18 | 37.516 | 20.465 E 283.10 | 22235 | 83.266 | 65397
s |130.17  102.23 285 | 30.009 o 28699 22541 S84.410 290
132.81 104.31 | 39.063 | 30.680 14 200.01 22848 ' 85.563 | 67.201
s |135.48 106.41 | 39.848 | 31.296 e | 204.86 | 231.58! 86.723 | 68.112
138.18 | 108.53 | 40.641 | 31.919 8% 20883 | 234.70 | S§7.801 020
s | 140.00  110.66 | 41.441 | 32.548 40 | 302.83 | 237.84 | 89.066 | 069.953
' 143.65 | 112.82 | 42.250 |33.183 | 14 | 306.85 |241.00| 90.250 | 70.882
s |140.43  115.00 J066 | 33.824 e 31090 [244.18]| 91.441 | 71.818
140.23 | 117.20 | 43.801 | 34.472 314.98 | 247.38| 02.641 | 72,760
o | 152:06 | 11943 | 44.723 | 35125 | 114, | 319.08 | 250161 | 93.848 | 73.708
18491 | 121,07 | 45,003 | 38768 | % 323.21 | 253.85 | 95.063 | 74.002
o | 157.79 | 123.93 | 46.410 | 30, 0| 327.87 | 257.12 285 | 756.622
160.70 | 120.22 | 47. 37.122 m 331.55 | 260. 97.516 | 76.580
o | 103,64 | 128,52 | 48.120 | 37. o | 336.76 | 26371 | 08754 | 77.561
¥ 166, 130,85 | 49,000 | 38,485 | 10 340. 267.04 | 100,000 | 78.540
s | 169.50 | 133.19 | 49.8790 | 30.175 o | 344.26 [ 270.38 | 101.254 | 79.525
172.00 | 135, 760 | 30871 E 348.55 | 273.75 | 102,516 | 80.516
s | 175.64 | 137.05 | 51.860 | 40.574 s | 362.87 |277.14 | 103.785 | 81.513
178.71 | 140.36 | 52.563 | 41.282 | 14 |357.21 |280.55 | 105.063 | 82.516
e | 181.81 | 142.70 | 53.473 | 41.997 f4e | 361.58 | 283.99 | 106.348 525
184.93 | 145.24 | 54.391 | 42.718 LY 365.98 | 287 107.641 | 84.541
s | 188,07 | 147.71 | 55.316 | 43.445 T4e | 370.40 | 290.91 | 108.941 563
191.25 | 150.21 44.179 Ly 374.85 | 204.41 [ 110.250 | 56.500
| &. 194. 152.72 | 57.191 | 44.918 B, | 837033 | 207.92 | 111.560 | B7.624
by 197.68 | 155.20 141 | 45.604 Gy | 383.83 | 301.46 112,801 | 8S.604
1144 | 200.93  157.81 | 50.098 | 46.415 1144 388.30 .02 | 114.223 | 89.710
'ﬂ, 204.21 | 160.30 | 60.063 | 47.173 | % |302.91 | 308.50 | 115.563 | 00.763
18, | 207.52  162.90 | 61.035 | 47.037 1!&.'397.49 312.19 (116,910 | 91.821
) 210,85 | 105.60 | 62,016 | 48.707 | 14 | 402.10 | 315.81 | 118,266 | 02.886
el 214.21 | 168.24 | 63.004 | 49.483 1844 | 400.74 | 319.45 | 119.629 | 93.957
8 |217.60 170.90 | 64.000 (50265 11 | 411.40 |323.11 |121.000 | 95.033
e |221.01 (173.58 L004 | 51.064 e 416.00 326.80 | 122.370 | 96.116
2 224.45 176.20, 60.016 | 51.840 | 14 80 | 330.50 | 123.766 | 97.2056
s |227.02  179.01 | 67.035 | 52.640 | 69,  425.54 (33423 125.160 | 98301
231.41 | 181.75 | 68.003 | 53.456 | 15 | 430.31 |337.97 | 126.563 | 00.402
s | 234.93 | 184.52 | 69.008 | 54.209 By  435.11 | 341.73 | 127.973 | 100.510
238.48 | 187.30 | 70.141 LS8 By 430.03 129.301 | 101.623
o | 2420056 | 10011 | 71101 [55.014 | 14 | 434.78 |349.33 | 130.816 | 102743
245.65 | 192,93 | 72.250 | 50.745 15 | 449.65 | 353.16 | 132 103.869
s |240.28 | 195.78 | 73.316 | 57.583 e | 454.55 | 357.00 | 133.691 | 105.001
252103 | 108,65 (74301 | 581426 | &' | 450.48 |360.87 | 135141 | 106,139
« | 256.61 | 201.54 | 75.473 | 59.276 | 114¢ | 463.43 | 364.76 | 136.598 | 107.284
260.31 | 204.45 | 76.563 | 60.132 " 469.41 | 368.68 | 138.063 | 108.434
o | 264.04 | 207. B60 | 60,994 1834 | 474.42 | 372.61 .535 501
207.80 | 21033 | 78766 | 61863 | 14 | 470.45 | 376.56 | 141016 | 110.754
o|271.59 | 21331 | 79.870 | 62,737 | 1844 | 484.51 | 380 504 | 111,923
9 |275.40/216.80 | 81.000l63.017 | 12 | 480.60 | 384.53 | 144.000 | 113.008
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STRESSES IN BEAMS

In the application of the principles of structural mechanics to |

determine what sections should be used safely to sustain super-
imposed loads under specified conditions of loading, it is necessary
to ascertain, first, the effects produced on the structure by the loads
under those conditions; second, to decide what unit strength the
material, the use of which is contemplated, has to resist the stresses
produced within the structure by the loading; and, third, to select
a section whose section modulus is equivalent to the ratio found to
exist between the stresses tending to cause deformation within
the structure and the unit strength of the material to resist them.

Reactions. In the simple case of a beam supported at both ends,
each support reacts with an upward pressure called the reaction
of the support. The sum of these two reactions is equal to the total
load on the beam.

shear. The loads and the reactions of the supports are vertical |

forces tending to shear or cut the beam across and the stresses
they produce within the beam are, therefore, called shearing
gtresses. The shear at each support is equal to the reaction of
the support; the shear at any point between the supports is equal
to the reaction of a support less the total load between that

| support and the point; or, if the reaction acting upward is

considered as positive and the loads, acting downwards, as
negative, the shear at any point is the algebraic sum of the
vertical forces acting on the beam between that point and either
support.

If such a simple beam supported at both ends carries a load
uniformly distributed over its entire length, the reaction and the
ghear at each support is equal to one-half the total load on the
beam, but the shear decreases uniformly to zero at the center of
the span; if the load is concentrated at the center of the span, the

reaction and the shear at each support are also equal to one-half |

the total load, but the shear is uniform throughout the entire

| length of the beam.

Bending Moment. The loads on the beam and the reactions of the
supports constitute external forces which produce bending stress in
the beam. The summation of the moments of the external forces
about any point is called the bending moment and varies from
point to point. It attains a maximum value at a point where the
ghear is either zero or changes from positive to negative or vice
versa. If the loads are concentrated at several points, the maxi-

mum bending moment always occurs at the point of application of



FLEXURE FORMULAS 83

one of the loads so located that the sum of all the loads on the beam
| between one support up to and including that load is equal to or
greater than the reaction of the support.

Vertical Deflection. Bending stress within a beam produces flexure,
and the deflection, or the amount of its departure from a straight
| line, is the measure of the deformation which the beam has under-
| gone in its resistance to bending stress. So long as the stress is
| within the safe limits allowed for the material, the deflection is
negligible so far as concerns the beam itsell; it may, however, be
of sufficient magnitude to cause the disruption of other materials
in contact with or supported by the beam but of less strength, such
| as plaster. In such cases the limit of allowable deflection may

determine or at least influence the choice of a section.
Lateral Deflection. The stresses within a beam under transverse
loading are compressive on one side of the neutral axis and tensile
on the other. The tensile stresses tend to hold the beam in a
straight line between the supports, while the compressive stresses
| tend to deflect it in a lateral direction, just as the bending stresses

as a whole tend to deflect it in a vertical plane. On long spans
| unsupported against sidewise deflection, this consideration may
| influence the choice of sections.

Method of Computation. A complete investigation of the strength of
beams under transverse loading must take into account all the
elements, the bending moment, the vertical deflection, the lateral
deflection and the shearing stress; though under the usual loading
conditions the first alone determines the size and weight of section.
| In the calculation of bending stresses, the loads are usually

expressed in pounds, the span length and the distance between the
loads in feet; the resulting bending moments are in ferms of foot
pounds, which necessitates conversion to inch pounds before the
section can be selected from the tables. The section modulus of
the required section is obtained by dividing the maximum bending
moment in inch pounds by the allowed unit stress in pounds per
square inch. In such calculations it is assumed that the neutral
axis of the section is normal to the line of action of the load. When
this is not the case, correction must be made for the eccentricity
of the loading.

In the pages which immediately follow are given general formulas
for the bending moments and vertical deflections of beams under
the usual conditions of loading, and also diagrams illustrative of
those conditions. The general method for the computation of the
maximum bending moment of a beam supported at its ends and
‘ loaded at various points is as follows—
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First. Find the reaction at the left (right) support by multi-
plying each load by its distance from the right (left) support and
dividing the sum of these produets by the length of the span.

Second. Starting from the left (right) end of the beam, add the
successive loads until a point is reached where the sum of the loads
equals or exceeds the reaction of the left (right) support; the point
of maximum bending moment is located at this point.

Third. Multiply the reaction at the left (right) support by its
distance from the point of maximum bending moment and subtract
| the sum of the products of all loads to the left (right) of this point
by the corresponding distance from this point; the difference
| between these moments is then the maximum bending moment.

Example: Required the size of a
steel beam to support the following
quiescent loads over a clear span of 18
3 feet between supports, at a maximum
i e e 39", Qe unit stress not to exceed 18000 pounds

16-0 per square inch.
W1 =16000 pounds, 4 feet from left support.
Wa=<18000, 2% ' Bl 4 M
| Wa== 2000 - per foot, uniform up to 4 feet from right support.

| W= 60 - * *  assumed welght of beam uniformly distributed
over entire span.

Left Reaction, 16000 x 12 +- (60 x 16)8 +1Iu8000 x7 4 (2000x4) x 2 21355 1bs.

Right Reaction, Im:4+(_§Usl¢)8+ii@0:9+(m:4)xll

=21605 Ibs.
Sum of reactions=sum of loads=W, + W, + W, + W, = 42060 Ibs.

Points of maximum moment (60 x 4) + 16000 = 108240 < 21355
(60 x 9) + 16000 + 18000 = 34540 > 21355
therefore the point of maximum bending moment is at point of load Wa.

Maximum bending moment, 21355x9-16000 x 5-(60x0) x4.5 = 109765 ft. Ibs.
or, 21005x7-(2000 x 4)x5-(60x7) x3.5 = 109765 ft. lbs.

Required section modulus =129702.% 12 1317180 _75 5 15 0

‘ As the sectlon modulus of the 18 inch 54.7 pound, American Standard, or
the 16 inch 45 pound Carnegic Beam Is greater than this, either of these sections
may be used.,

If the allowed unit stress were 16000 pounds per square Inch, the required

l section modulus would be 100705X 12 1317180 _g,
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COMPARISON OF VARIOUS LOADING CONDITIONS

The formulas and diagrams on the following pages give the various
stresses in sections used as beams, resulting from usual conditions
of loading.

Taking as a unit of comparison a uniformly distributed safe load
on beams of equal length and section, supported at the extreme
ends, the following table gives the relative maximum safe loads
or bending moments and deflections.

As a check on the accuracy of a computation, the safe load
obtained from the formula for any condition of loading may be
multiplied by the reciprocal given in the table corresponding to
such loading condition; the result should be the maximum allowable
uniform load as taken from beam safe load tables.

Maximum Safe | Maximum
Case Load Deflection

Conditions of Loading No

Relative | Reciprocal | Relative

Beam SupronrTED AT Exp8

Load uniformly distributed over span IX 1 1 1

Load concentrated at center of span VY| 2 .80

Two equalloads symmetrically concentrated | VII | 1/4a 4a/l

Load increasing uniformly to one end .4 9743 1.0264 976

Load increasing uniformly to center XII| % 1% .96

Load decreasing uniformly to center X1 L 24 1.08
Beaym Fixep ot Oxg Exp, CANTILEVER

Load uniformly distributed over span 1X 14 4 2.40

Load concentrated at end I 14 8 3.20

Load increasing uniformly to fixed end II1 8 236 1.92

Beaum CoxtiNvovs oveR Two SvrrorTe
EquinisTanT FROM ExDS

Load uniformly distributed over span XV1
1. If distance a >0.2071 1 12/4a2 | 4a2/l2
1 . 1-4a
2. If distance a <0.2071 1 i 7% ey |
3. If distance a =0.2071 1 5.8285 L1716

Two equal loads concentrated at ends XV | 1/4a 4a/l
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BEAMS UNDER VARIOUS LOADING CONDITIONS
Benping MoMENTS AND DEFLECTIONS

I. CANTILEVER BEAM-—Concentrated load at free end

| i R; (max. shear) =W
| ‘ ‘ ‘ M max. |
i M, distance x = Wx |
1 ]
[FhE LT it Mmax, at Ry = wl
13
D W max. =18
_ Wi
W D max. = 3Rl
iL CANTILEVER BEAM—Uniformly distributed load
Ri(max. shear) =W
|
' " M, distance x = “;9
|
I M max. at Ry =—"§-
|
218
W a i
] max Sl
D o
Dmax. = m‘

III. CANTILEVER BEAM—Load increasing uniformly to fixed end

* R;(max. shear) = W
M max,

1 M, distance x = —‘::—ru—f;- |
. ! i M max, at Ry = %1— |
| Wmax. -4
|
| _ _Wis
| L. = TI5E1 '

R(max. shear if b>a) = _‘? :

Ry (max. shear if a>b)= _1_.W3

M, distance x - E‘ll

. Wab

M max., at pointofload= SR

__ 181

| ‘W max. =3B |
D __ Wab (a+2b)Y3a(a+2b) |
S i~ Z7ET1 ‘
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BEAMS UNDER VARIOUS LOADING CONDITIONS
Benping MomeENTs AND DEFLECTIONS

V. BEAM SUPPORTED AT ENDS—Concentrated load at center
mmﬂ max, B (max, shear) =R;
! M, distance x
ety

M max., at point of load = i

ot

W max, o
Wis
D max. =IE8ET

V1. BEAM SUPPORTED AT ENDS—Two unsymmetrical concentrated loads

_______ = W
foem 2 R (max, shear if a<b) ==y (I-a+b)
M L} l w
l ‘ ¢ Ry =5 (l+a-b)

| iy s - M, distance a =Ra= ‘;’1“ (I-a+b)

| I i M; max., distance b (b>a) = Rib=-3 (1 +a-b)
Y Mg, distance x = Rx—-—‘;}r—-(x-a)

l ‘gé W max. (b>a) =h(+?_'bj

VII. BEAM SU'_P_liORTED AT ENDS—Two symmetrical concentrated loads
M!max, B (max. shear) =R, = %
dl
! i M, distance x = —?
s e e 4 > Wa
F--a v et M max.atand betweenloads= -
R L Ry W max. ='21TS
el Wa
w W D max. =—r(812-a3)
5 5 12E1

| R — Wb+ Wibi+Wabs
| Wa+Wiai+Waas
Ry e S
MatW = Ra.
Mmax. it W =or>R
Mat Wy = Ra1-W(a1-a)
M max. if Wi+W =Ror>R
Mmax. if Wi+Wz2 =Ror>R,
Mat W = Rag-W (az-8)-Wilaz-a1)
M max. if Wa =R,or> Ry
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BEAMS UNDER VARIOUS LOADING CONDITIONS
Benping MomeNTs AND DEFLECTIONS

IX. BEAM BUPPOEIED AT ENDS—Uniformly distributed load |
P 5 ilgh |

R(max. shear)=R; -
M, distance x =¥ a-P
M max. at center = ng
W max. = §;§
| _ _5WIs
D max = BB4E1

X. BEAM SUPPORTED AT ENDS—Load increasing uniformly to one end

) 2
R, (max. shear) =3¥ |
|
M, distance x =T -3 |
3
M max., distance - \f__ 2“”‘_
9 V3
2718
W max. = V3
e _ 013044 Wiz

XI. BEAM SUPPORTED AT ENDS—Load decreasing uniformly to center

l' qu R{max. shear)=R; = ~‘-'§v—
i. 2x
| ‘_‘-, M, distance x = W:(}é-—‘i—+-31-;-)

M max., distance -% - —‘E—
W max. e —l—mm

___3Wis |
D max. ==

XII. BEAM BUPPORTED AT ENDS—Load increasing uniformly to center

N : R(max. shear)=R, = —‘T—
M max. & oxa
.L i M, distance x = Wx(4-5JE)

i 1 e M max., distance — 3*1'51—'
,___1___.{ b o8
; ! W max. =i
‘ ! e
Wis

D max. e GORIL
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BEAMS UNDER VARIOUS LOADING CONDITIONS
Benping MoMmeENTS AND DerrLeEcTioONs—Concluded

XIIL. BEAM SUPPORTED AT ENDS—Uniform load partially distributed
__W(2c+b
........... % R(nlax.nheari!a<c)_—,2-l—)-

i _ W(2a+b
Tm\H:max. Ra _Jﬂa_)_

M, dist. x=aor<a, =Rx

o+ %}—- : M, dist.x>a, = Rx—%}"ﬁ
HELOE aha el Mo, dist. x> (a+b), = Rx—0 (X 20-Dh)
RMM/KR, Mmax.,dist.a+-22. = W2etb)idali b(2e+b)]

X3

e 8128
Wmax. =TZc+b)@al+b(zetb)l

XIV. BEAM SUPPORTED AT ENDS—Uniform load partially discontinuous

R(max. shear if W>W,;) = Z-iWie
R: — Wi(2l-c)+Wa

M, distance x <a, = Rx——Vox-
M, distance x >a, =Rx: M
2Wal-Wa2+Wyea
M max. dist.x 2WI = I.uﬂ'
& Wa>Wic o
W max. -_——2-!-5-
XV. BEAM CONTINUOUS OVER TWO SUPPORTS—Two exterior symmetrical loads
et <7
| R(max. shear)=R, =—
Mimax. Wx
i M, distance x =5
[ -~ M from R to R — s
‘ { max., from 1 =t
| :: W max. 218

B
e D, distance & ___Wa(3al-4a3)

‘-'2‘-' Dy, disl.unce!j—a =—v—v-91-%i-2lw‘

XVI. BEAM CONTINUOUS OVER TWO SUPPORTS—Uniformly distribtlted load

ANy, e ® = = =3 maz. s or . (3 -8)
|

i _Watdxtal) . 1+ 8)
M M, d x == o nr—;—\l‘%—

H ¥ i

g . 2
{%_m'«, | MlatRande-—;zl— max.if 8 > 1(34-14)
}—ln--‘;*% a- -H;-a dad Mot center = WO pucita <1330
iy l,gummmmn Wimax. =28 o ite>14iE9
! ; ___8I8 ; =
et W2 max. =-T—4% max. it a <1(§14-14)

i
|
[

N
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SAFE LOADS FOR SECTIONS USED AS BEAMS
EXPLANATION OF TABLES

The tables of safe loads for structural beams, channels, H-beams
and cross tie sections, used as beams under conditions of transverse
loading, give the uniformly distributed safe loads in thousands of
pounds for spans customary in bridge and building construction,
based upon an extreme unit stress of 18,000 pounds per square
inch. The tables of safe loads for angles, tees and zees give
the values at the same unit stresses on spans of one foot, from which

. the safe load for any length may be obtained by direct division, and

also the values for those spans at which the allowed safe load will |

produce a deflection of Yheo of the span length. The loads in all
cases include the weight of the section, which should be deducted in
order to arrive at the net load which the section will support.

It is assumed in all cases that the loads are applied normal to
the axis 1-1 as shown in the tables of eclements of sections, and that
the beam deflects vertically in the plane of bending only. If the
conditions of loading involve the introduction of forces outside this
plane of loading, the allowable safe loads must be determined from
the general theory of flexure, in accordance with the mode of appli-
cation of the load and its character. This applies particularly to
unsymmetrical sections, such as zee bars and angles, which should
be used only under those conditions of loading where the section
can deflect vertically only, being rigidly secured against lateral
deflection or twisting throughout the entire span. In all such
cases of eccentric loading, the actual safe loads would be considerably
lower than the tabulated safe loads which have been based upon
the most favorable conditions of loading.

Vertical Deflection. The vertical deflection of a section under a
uniformly distributed load is determined from formula:

Deflection, D=§%i %‘15 . w1=3r%i

- D=§4§i %%; for span length in feet, 1=12 L.

= D= % inches

Steel, E=29,000,000; for unit stress of 18,000 pounds:
. 0.01862L.2 : _ Coeflicient
Deflection, D= T Deflection, D—T
n=distance from center line of gravity to extreme fiber.
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Deflection Coefficients for Unit Stress of 18,000 Pounds

i Coefficien 7,
o c‘i"aﬁp%&“ ol s~ col%‘.socc}um G 18,000 i~ c?faﬁom
1 0.019 21 8.212 41 31.301 61 60.288
2 0.074 22 0.012 42 32.847 62 71.578
3 0.168 23 9.850 43 34.430 63 73.906
4 0.208 24 10.726 44 36.050 | 64 76.270
5 0.466 25 11.638 45 37.707 65 78.672
6 0.670 26 12.588 46 30401 | 66 81.112
7 0.012 27 13.574 47 41133 | e7 83.588
8 1.192 28 14.509 48 42.902 68 86.102
9 1.508 20 15.660 49 44708 | 69 88.653
10 1.862 30 16.759 50 46.552 70 01.241
11 2,253 31 17.804 | 51 48432 | 71 83.867
12 2.681 32 19.068 | 52 50.350 72 96.530
13 3.147 33 20278 | 53 | 52.306 73 99.230
14 3.650 34 21.526 | 54 | 54.208 74 101.967
15 4.190 35 22.810 55 56.328 | 75 104.741
16 4.767 36 24.132 } 56 58.305 | 76 107.553
17 5.381 37 25492 | 57 60.499 | 77 110.402
18 6.033 38 26.888 | 58 62.640 78 113.288
19 6.722 39 28,322 59 64.819 79 116.212
20 7.448 40 | 20793 | 60 | 67.035 80 119.172

The deflection, in inches, of sections subjected to transverse stresses
due to uniformly distributed loads are obtained as follows:

Symmetrical Sections. To find the deflection in inches of a section
symmetrical about the neutral axis, such as beams, channels, zees,
ete., divide the coefficient in the table corresponding to given span
and fiber stress by the depth of the section in inches.

Unsymmetrical Sections. To find the deflection in inches of a section
not symmetrical about the neutral axis, such as angles, tees, ete.,
divide the coefficient corresponding to given span and unit stress
by twice the distance of extreme fiber from neutral axis obtained
from table of elements of sections.

Other Fiber Stresses. To find the deflection of any section for
other fiber stresses than those given, multiply the coefficient for
18000 pounds unit stress corresponding to the span given by the
ratio of desired fiber stress and 18000.

Limits of Deflection. The deflection of floor beams ecarrying plas-
tered ceilings should be limited to not more than Y4so of the
span length; this limit is indicated in the safe load tables by lower
zigzag line, is derived from the following formulas:

Deflection, Dmax= 4oy = 1f £=18,000, Lima, =3.580n
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Lateral Deflection of Beams. In the usual construction of buildings the
compression flanges of beams are secured against lateral deflection by
the floor system, by tie rods placed at proper intervals, or by other
means, and upon this assumption the full tabular loads may be applied.

When lateral bracing is not provided and the unbraced span length
as compared with the flange width of the beam is excessive, it may
be found economical to use two beams or a beam and channel securely
fastened together; in crane girder construction a channel with flanges
turned downward and riveted to the top flange of a beam will make
a very efficient construction.

If, however, a single section is to be used for an excessive ratio of
span length to flange width, the full tabular safe loads must be
reduced, various permissible ratios of span length to flange width,
1/b, and formulas for reduction of stresses being in use.

The table on opposite side gives the reduction in per cent of the
tabular safe loads in accordance with the Specification of the American
Institute of Steel Construction. The maximum allowable ratio of 1/b
is limited to 40.

thus: t 20,000
1
1+ 5560 (1/b)?
Full stress 18,000 Ibs., up to ratio, 1/b=15
Maximum allowable ratio, | /b=40

In addition to lateral deflection due to vertical loading, lateral
deflection may be induced by the thrust of floor arches or by other
forees not coincident with axis of principal bending stress.

Stresses due to horizontal thrust should either be neutralized by
tie rods, or the safe resistance of the beam should be computed to
provide for the combined stresses due to the action of both vertical
and horizontal forces, so as not to exceed the allowable fiber stress.
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RepucTtioN oF TABULAR SAFE Loaps puE 1o LATERAL DEFLECTION

Various Ratios of Span Length to Flange Width of Beam, 1/b.
American Institute of Steel Construction Code.

Ratio, [ Per Cent. i Ratio, Per Cent. Ratio, Per Cent. Ratio, | Per Cent.
Length | Tabular | Length Tabular Length Tabular Length Tabular
to SafeLoad | to Safe Load to Safe Load to Safe Load
Width | A.L.8.C. !| Width | A.I.S.C. || Width | A.I.8.C. | Width | A.I.8.C.
1/b 18,000 !l /b 18,000 /b 18,000 /b 18,000
| | I
10 | 21 91.0 27.5 80.6 34 70.4
15 100.0 | 21.5 20.3 28 79.8 34.5 69.7
15.5 99.2 22 89.5 28.5 79.0 35 68.9
16 08.5 22.5 88.7 29 78.2 35.5 68.2
16.5 97.8 23 87.9 29.5 7.4 36 67.4
17 97.1 23.5 87.1 30 76.6 36.5 66.7
17.56 96.4 24 86.3 | 30.5 75.8 a7 66.0
18 05.6 245 85.5 | a1 75.1 375 65.2
18.5 24.9 25 84.7 | 315 74.3 38 64.5
19 94.1 25.5 83.9 32 73.5 | 38.5 63.8
19.5 93.4 26 83.0 32.5 T2 39 63.1
20 92.6 26.5 82.2 33 71.9 39.5 62.4
20.5 91.8 27 81.4 33.5 71.2 40 61.7

Shearing Stresses. The safe load tables for beams and channels are
computed solely with reference to safe unit stresses due to flexure,
and the safe loads uniformly distributed on the spans given will not
produce excessive shearing stresses in the web.

When, however, beams must support heavy loads which are con-
centrated near the supports, or when beams of short span are loaded
with uniformly distributed loads to their full carrying capacity as
regards flexure, the bending moments may be small in comparison
with the reactions at the supports, and the beams may fail along
the neutral plane as a result of longitudinal shearing stresses, or
may buckle as a result of the combined longitudinal and vertical
web stresses. On such spans the safe shearing or buckling strength
of the web may limit the carrying capacity of the beam, so that the
deciding factor will often be the resistance of the web to shearing
stresses, rather than the resistance of the flanges to bending
stresses.
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Longitudinal Shear. Af any point in any section of a beam, the
horizontal and vertical components of the web stress are equal to each

. other and proportional to the vertical shear; their intensities are

dependent upon the distance of the point from the neutral axis. In
order to determine the intensity of the vertical shearing stress at
a given point in a vertical section of the beam, therefore, it is
sufficient to find the equal intemsity of the horizontal shearing
stress at the same point in the horizontal plane.

The longitudinal unit shear is zero at the upper and lower flanges
of the beam and a maximum at the neutral plane. It is greatest
at the supports and zero where there is no vertical ghear.

The intensity of the longitudinal shear at any peint in any section
is the product of the vertical shear, V, for that section and the
static moment, Mg, of the section included between the horizontal
plane of shear through that point and the extreme fibers on the same
side of the neutral plane divided by the product of the moment of
inertia of the beam and the thickness at the plane of shear; or

Longitudinal unit shear= VTI;i—s i

Example—Required the maximum longitudinal shear
per square inch In a 24" 70.9 1b. beam loaded with two
symmetrical loads of 100,000 pounds each, disregarding
the weight of the beam.

M;s of Flange Rectangle=7x.00x11.7 = 40,1
Neutralexls = Mg of Flange Triangles=8.25x.542x11.22 = 10.8
Flane of shear  nj, of Web =11.40x.50x5.70 = 32.5

Total Static Moment 101.4 in.?

Moment of Inertia of Beam, Axisl], I=2087.2in.4

Longitudinal Shear = 50000 X 10L2 _o716 11, per sq. n.

Under usual conditions of loading, the longitudinal shear need not

| be taken into consideration.

Buckling Values of Beam Webs. The vertical shearing stresses or the
vertical compressive components of the web stress may, under some
conditions, exceed the safe resistance of the beam to buckling, so
that a web, which is amply secure as against the safe allowed shear,
will not be of sufficient strength when considered as a column,

In such cases provision must be made for security against buckling
either by web stiffeners or by increasing the thickness of the web.

Experiments with beams of various depths and web thicknesses have

| demonstrated that the length of the web which can be assumed to

resist buckling stresses is equal to the end bearing plus one-fourth

| of the depth of the beam; the following formulas have been deduced: |
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_______

m—. Safe end reaction R= fbxt (a -|-—2—)

-
| ; Safe interior load W=2fp xt (al _;__*i)
) 4
(L

In the formulas R is the end reaction, W the concentrated
load, t the web thickness, d the depth of the beam, al half the dis-
tance over which the concentrated load is applied and a the whole
distance over which the end reaction is applied, while fp is the safe
resistance of the web to buckling.

The first formula is general and applies to any condition of
loading. The second formula is for a single load concentrated at the
center of a span; it can be extended for a system of concentrated loads,
provided the sum of the distances al is not less than a.

For computation of fy, the following formulas are used in the tables,
corresponding to a maximum shearing stress of 12,000 pounds fp
maximum not to exceed 15,000 pounds per square inch.

o 18000 _yq pojues, e 18000
1 +-l§ﬁﬁ-ﬁ /r)2, l‘i'm (d/t)2

The tables give for beams and channels with unsupported webs:

1. The allowable shear V, on the gross area of beam or channel
webs at 12,000 pounds per square inch; also span limit.

2. The allowable web resistance fb, in pounds per square inch.

3. The distance a, or the distance over which the end reaction
must be distributed when the shearing stress, V, in the web is the
maximum allowable.

4. The allowable end reaction (R) when a is taken at 314",
which is the usual bearing of beam on the 4" angles, ordinarily
used in building construection for beam seats.

Maximum Bending Moments. In addition to data referring to maxi-
mum loads on beams and channels as computed from the web resis-
tance, the tables also give the maximum bending moment in foot
pounds, which may be used instead of the section moduli to
ascertain the proper size section in any particular instance.
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Effect of Impact on Stresses. The formulas upon which the tables of
safe loads are based assume all loads to be quiescent or static. The
effect of moving loads may be taken eare of either by reducing the
allowable unit stresses, or else by increasing the theoretical loads.

When a load is suddenly applied, the resultant stresses are twice as
great as those due to an equal quiescent load.

When an instantaneously applied load produces impact or percus-
sion, the resultant stresses are dynamic and are measured by the laws
governing the energy of bodies in motion.

The following formulas give the unit stress and deflection due to
a load falling on center of a beam rigidly supported at both ends
when the weight of beam is negligible as compared with that of falling
load, and when no account is taken of the local distortion due to
impact or percussion at point of application of load.

W =Weight of falling load, in pounds.

h =Height of fall, in inches.

f —Extreme unit stress due to static effect of load, W,
in pounds per square inch,

fg =Extreme unit stress due to impact of load, W,
in pounds per square inch.

D =Deflection due to static effect of load, W, in inches.

Dy=Deflection due to impact of load, W, in inches.

fqg =f (1 +v~b-+l) d-—D(1+V-E+‘H

It must be noted, however, that when the weight of the beam is a
real factor, theoretical formulas do not agree with observed results
and practical tests give values which are far less than those indieated
by theoretical formulas; this is notably true in drop-tests of axles.
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Examprres or THE UseE oF Beam Sare Loap TaBLEs

Transverse Loads—Fixed Spans. Required the proper size of a beam
laterally braced to support a superimposed or net load of 90,000 pounds
uniformly distributed over a clear span of 42 feet, assuming a unit stress of
18,000 pounds.

From the table of safe loads on page 118, it is found that beam CB 301,
30" x 1014""—115 pounds, will support a gross load of 95,000 pounds. The
weight of beam is 42 x 115=4830 pounds. The net safe load is, therefore,
95,000—4800=90,170 pounds. |

Transverse Loads—Free Spans. Required the reduced safe load on beam
CB 212, 21" x 9"—80 pounds, for a span of 21 feet without any lateral
support or bracing, in accordance with A. I. 8, C. formula for 18,000 pounds.

Tabular load, page 124,=97,700 pounds. Ratio, 1/b= 22312 —ag0 .

Reduced safe load, page 91, 97,700 x 0.798=78,000 pounds,

Vertical Shear. Required the maximum load which beam B 5, 15" x 85
pounds, can support without exceeding web resistance of 12,000 pounds.

From tables on page 104 the maximum end reaction is 156,960 pounds and
the maximum load is 2 x 156,960=313,920 pounds.

Vertical Deflection. 1. Required the proper size and the deflection of a
beam supporting a net load of 12,500 pounds concentrated in the middle of
a 21-foot span, for a unit stress of 18,000 pounds, assuming that the beam is
braced against lateral deflection.

The specified concentrated load is equivalent to a uniformly distributed
oad of 2 x 12,500 = 25,000 pounds.

In table on page 1386, it is found that beam CB 142, 14" x 63%{""—33 pounds,
will support a gross load of 27,200 pounds or a net load of 27,200—21 x 33=
26,500 pounds.

The deflection produced by a uniformly distributed load of 27,200 pounds
is found from the coeflicient given in the same table and page 91 to be
8.21 +14=—0.59"". The deflection for the specified load concentrated in the
middle of the span, page 85, is approximately 0.59 x 4/5=0.47",

2. Required the deflection of a riveted girder, 37 inches deep, for a span
of 35 feet and a unit stress of 14,000 pounds,

Required deflection, table on page Bl.::% X }T-—.m--——u.ﬂ”.

3, Required the deflection of angle 6 x 4 x 3{¢’ about an axis parallel to
the short leg, rigidly secured laterally, and loaded to capacity of 3287 pounds,
for a span of 14 feet and a unit stress of 18,000 pounds.

] 3.65 <

Required deflection, page 91, is mﬂds :

4. Required the deflection of channel C 3, 10" x 15.3 pounds, laid flat
and loaded to capacity of 1300 pounds, for a span of 12 feet and a unit stress |
of 20,000 pounds.

2.68 20,000
Required deflection, page 91,=3 @60—0.61) * 18.000 ={.78",
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CARNEGIE BEAM SECTIONS

Maxmvum Bexving Momests axp Wes Rmtwcn

VALUES | Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds
' | Values for End Reaction, V
Depth | Weight Web | Maximum | : End
feeticn | o lr Thick-| Bending | "0 Shearing | ""’m Reaction
Index Beam | Fool | pem | Moment | pog Span | End |8=3}4"
and | | | Resction | Limit | Sh'- { Bearing
Nomioa) [— —  —— - — i { i
Depth | d¢ | | ¢ | Mmax. | Vmax. |Lmin.| o | amin | Roax.
| Foot | Pounds |
“‘“'{"“'"IF‘_*'_'MH’”‘" Feot | Pounds | faches | Pounds
36.851 | 300 | 0568 1,004, : 040 | 15.62 | 14,430 | 21.41 | 175,860
OB 362 | 36.560 | 275 | .890 1,510 00,360 | 15.48 | 14,050 | 22.08 | 158,040
36" | 36.243 | 250 | 824 1,365,700 358,370 | 15.24 | 13,612 | 22.89 | 140,880
36.000 | 230 | 769 1,251 332,210 | 15.06 | 13,184 | 23.77 | 126,730
306.045 | 102 | 740 325,400 | 12.20 | 12,778 25.25 [ 119,720
CB 361 | 30.305 | 175 | .080 | 004 L600 | 12.08 | 12,252 | 26.55 | 105,900
36” | 30.183 | 160 | .65 | 823 275,710 11.95 | 11,680 | 28.13 | 03,050
36,000 | 147 | 500 | 763,38 .880 11.82 | 11,108 | 20.80 | 81,930
33.780 | 260 | .870 |1,335 852,780 | 15.14 | 14,384 | 19.74 | 148,610
OB 332 | 33.540 | 240 | 810 [1,220 326,060 | 15.09 | 13,998 | 20.37 | 134,780
33~ | 33.272| 220 | .766 |1,116 305,830 | 14.61 | 13, 20.84 | 123,970
33.000 | 200 | .720 |1,004 285,120 | 14.09 21.45 | 112,700
33,580 | 167 | 710 | 700,600 280,300 | 10.93 | 13,211 | 22.07 | 112,880
CB 331 | 33.342 | 152 | 655 | 719,700 262,070 | 10.99 | 12,571 | 23.49 ABO
337 | 33.164 | 148 | .506 | 653,400 237,190 | 11. 2 25.23 430
83.000 | 125 | 640 | 502,200 213,840 | 11.08 | 11,095 | 27.44 | 70,390
30.781 | 240 | 888 [1.106,850 328,000 | 13.50 | 14.997 | 16.93 | 149,000
CB 302 | 30.522 | 220 | .816 |1,014,450 208,870 | 13.58 | 14,596 | 17.46 | 132,570
307 | 30.263 | 200 | 743 | 922,500 269,820 | 13.68 | 14,101 | 18.19 | 115,940
30.000 | 180 | 670 sso.lm; 241,200 | 13.77 | 13, 19.18 | 09,440
30.742 | 165 | .755 | 715,050 278,520 | 10.27 | 14,103 | 18.47 | 119,110
OB 301 | 30538 | 151 | 602 | 654,600 233,590 | 10.32 | 13.559 | 19.33 | 104,710
300 | 30344 | 138 | 634 ms.oﬁ 230,860 | 10.36 | 13,027 | 2037 | 91,560
30.162 126 | 581 | 545.700 210,200 | 10.38 | 12,421 | 21.60 | 79,680
30.000 | 115 | .530 us.uw} 190,800 | 10.45 | 11,734 | 23.18| 65410
27508 | 100 | 756 | 801,900 250,370 12.81 14.729| 15.50 115,800
OB 272 | 27400 | 175 | 608 | 738.750 229,500 12.3»_31 u,szz 16.11 | 103,470
a7 © | 37.200 | 160 | 639 | 675,150 208,570 | 12.95 13,825 | 16.81 | 90.990
27.000 | 145 | 580 | 612,150 187,920 | 13.03 | 13,224 17.75| 78,620
27.742 | 137 | 088 mouJ 229,040 9.ml 14.162 | 16.57 | 101,680
27.536 | 124 | 624 437.% 206,190 9.45| 13,500 | 1743 | 88,060
CB 271 | 27.340 | 112 | .566 | 439,800 185,600 9.47 | 12,960 18.48| 75,810
277 | 27.166 | 101 | 510 | 397,050 166,260 | 9.55 12,221 | 19.85 64,140
27.000 | 91 | 461 | 357,450 149360 9.57  11.453|21.54 54,120
26.820| 85 | 461 | 324 148370 | 8.74 | 11,508 | 21.26 | 54,140




BEAM SAFE LOADS

Maximom BeExping MomenTs AND WeB ResisTaNcEs

CARNEGIE BEAM SECTIONS

BEAM

i

Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds | VALUES
| | Values for End Reaction, V .
Depth | Weight! Web | Maximum " yreb Sheas ]
Secticn of r' Thick-| Bending | Web | Web Reaction
Index Beam oot | new | Moment Bad | i Unit a=34"
e Rendiion | 10 | Sirem
Nominal T m— 1 +
Depth d t Mmax, | Viax. | Lmin. | m |amin | Rmax.
Foot | Pounds |
Inchen Punq laches Pounds | Feet |I’ﬂ' g, In) Inches = Pounds
|
24.604 | 160 | 670 | 616,200 | 198,300 | 12.43 | 14,684 | 13.99 | 95,100
CB 244 | 24.528 | 150 | 029 | 577,360 | 185,120 | 12.47 | 14, 351 14.36 | 87,000
24" 24.388 | 140 | .688 | 538,800 | 172,080 | 12.52 | 13, 14.82 | 78,940
24.250] 130 | .47 w400 | 159,180 | 12.57 | 13. 5-'\)9 15.40 | 70,920
B 243 24.310| 120 | .589 | 462,850 | 157,240 | 11.52 | 13,443 | 15.62 | 60,400
a4 24,150 | 110 | 494 | 415,200 | 143,200 | 11.60 | 12,871 | 16.48 L850
24,000 | 100 | . 500 | 120,600 | 11.65 | 12,211 | 17.59 | 52,200
OB 242 24.308 04 | 490 | 337,500 | 145,660 | 9.27
04’ 24,1564 86 | 402 | 305,250 | 131,010 | 9.32
24.000 70 | 4056 | 273,000 | 116,640 | 9.36 ‘
CB 281 24000 70 | 400 | 244,200 | 115,200 | 8.48
21.492 | 130 | 6006 | 402,650 | 156, 290 11.84 I
21372 | 128 .570 435,600 l"lﬁ 180 | 11.92 | 1
CB 213 | 21. 120 | .535 | 408,150 | 136, Jl(ll 11.97
21" 21.126 | 112 | 400 381,160 | 126,500 | 12.05 |
21.000 | 104 | 405 | | 353, 530 117, 130 12.07
21,358 | 68 | .535 | 313,850 ‘ 137, IM 0.16 .
CB 212 | 21.240| 92 | .502 | 204,750 | 127 050 921 = ¥
anv 21.120 86 | 470 | 275,400 | 119,120 | 9.25 I B =
21.000 80 | 438 1 256,350 110.3801 9.29 | ]3.‘]1{; 14.11 | 49,880
21370 | 76 | 460 | 230,400 | 120,280 7.86 13.373 13.83 55460
21. 70 433 217,800 110400 | 7.89 12,845 1454 49,010
CB 211 | 21.1286 64 | 806 199,330 | 100,390 | 7.94 12200 15.45 42,460
n" 21.000 | 58 | 300 180,450 | 90,720 7.96 11.486 16.69 36,180
L8000 55 | 360 | 167,550 | 90, ml 7.‘3. 11,530 | 16.52 36,210
CB 183 18.248 | 100 | 498 203,400 | 108,990 | 10.77  14.711 | 10.32 | 59,040
18" 18.120 03 | 403 @ 272,850 | 100, s?ur 10.84 | 14340 10.63 53,310
15.000 86 | 420 | 252,300 | 92,060 | 10.89 | 13,917 | 11.02 | 47,760
|
OB 152 18.242 78 ‘ AT1 | 216,900 | 103,100 | 8.41 | 14.400 | 10.64  54.670
18" 18.110 72 | 436 | 200,100 | 94,750 | 8.45)| 13 080 | 11.02 | 48,930
18.000 67 | 4068 | 186,150 | 87,700 | B.490 13,558 | 11.43 44,040
18,252 | 58 | .303 157,050 | 86,080 | 7.34 13.240| 11.98 | 41,950
CB 181 | 18.114 52 | 3564 | 141,800 | 76,950 | 7.36| 12,531 | 12.82 | 35,610
187 18.024 | *51 | .75 | 134,850 | 81,110 | 6.65| 12,906 | 12.14 | 39,020
18.000 | 47 | 320 | 128,100 B 7.41| 11,785 13.83 | 30,170

"~ #3pecial Section—Web Thickness 34",




100 CARNEGIE STEEL COMPANY
BEAM CARNEGIE BEAM SECTIONS
I Maximom Benping MomeENTs AND WeB REsisTances
VALUES | Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds '
|
Values for End Reaction, V
Weight| Web | Maximum . : End
o Dgss F Thik | Bondimg. | WebShearing | Web Buckling | e
Index Beam ‘oot | ness | Moment End Span | Unit End |s=3}"
and Reaction | Limit | i
prm d [ Mmpax, | Vwax, | Lmin.| fb | amin | R max.
| Foaot Pounds
Inches |Pounds! Inches Puo.n;:ﬂu Pounds | Feet nﬂ?ﬂﬂ-lm Inches | Pounds
CB 165 |16:238 | 115 | 532 800 | 103,650 | 11.88 | 15,000 8.9 | 60,320
167 |16.110 | 107 | 496 | 286,200 | 95,800 11.04 | 15,000 | 8.86 | 56,000
16 100 | 464 | 267,450 ,080 | 12.01 | 15,000 8.80 | 52,200
OB 164 | 16- 00 | 495 | 235,650 | 96,470| 9.77 | 15,000| 8.93 | 56,130
167 (18120 | 83 | 458 | 217,350 | 88,600 0.81 14920 8.94 | 51,450
16.000 | 76 | .419 | 199,050 | 80,450 9.90 14,481 0.20 | 45,510
OB 163 |16:226 | 68 | 438 | 170,850 | 85280 B8.0L |14,640 | 9.24 | 48,480
e |16.114 | 63 | 408 | 1581250 | 78510| 8.06 | 14,257 | 9.54 | 43,580
16.000 | 58 | .875 1850 | 72,000 8.09 13,810 9.00 | 88840
16.254 | 50 | .362 | 122,850 | 70,610 6.96 | 13,473 | 10.41 | 36,800
CB 162 | 16.128 | 45 | 326 | 110,700 | 63,000 7.02 | 12,785 11.11 | 31,390
16”7 | 15934 | *43 | 375 | 98,550 | 71.700| 5.50 13836 0.84 | 38,830
16.000 | 40 | 200 | 98,400 | 53,680 | 7.07 11.942! 12.08 | 25,970
CB 161 [16.012| 38 | 314 | BS.950 | 00,330| 5.90 12,558 | 11.30 | 29,590
16” |15930| 35 | 200 | 82,060 | 55,440 | 5.92 11,977 | 11.98 990
CB 145 | 14370 | 105 | 536 | 244,200 | 92,430 | 10.57 | 15,000 | 7.90 | 57,020
1477 14.186 A85 | 220,800 ] 10,70 | 15,000 | 7.80 | 51,260
14.000 | 85 | 435 | 197,400 ] 10.80 | 15,000 | 7.70 | 45,670
CB 144 | 14882 | 75 | 468 | 171,750 [ 80,770 | 8.51 |15,000| 7.91 | 49,810
147 | 14.288 | 68 | 425 | 155,700 | 72/610| 8.58 15,000 | 7.83 | 45,000
14,004 | 61 | .382 | 139,650 | 64,610 8.65 14,671 8.01 | 39,360
CB 143 | 14242 | 58 | 413 | 128,400 | 70,580 | 7.28 |15,000| 7.83 | 43,740
ar | 14:122 378 | 117,300 060 | 7.32 14603 807 38,810
14,000 | 48 | .343 | 106,350 | 57,620| 7.38  14.088| 8.43 | 33.820
14.240 | 42 | 342 | 00900 | 58440| 6.22 |13.965| 8.68 33,720
14.160 | 30 | 318 | 84,450 | 54,030 6.25 13,520 9.02 |30,
CB 142 | 14,000 | *38 | 375 | 76.650 | 63,000 4.87 | 14,607 | 8.00 | 38,340
14”  |14.080| 36 | .204 | 77,850 | 40,670 6.27 | 13.022| 9.46 | 26,880
14.000 | & 270 | 71,400 | 45,3 6.30 | 12,430 | 10,02 | 23,490
OB 18113064 | 30 | 270 | 62,700 | 45,240 5.54 |12.450| 9.97 | 23,500
*Special Section—Web Thickness 35",




BEAM SAFE LOADS 101
CARNEGIE BEAM SECTIONS BEAM

Maxmvunm BeEnping MomenTs AND Wes ResisTances I

Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds | VALUES |

Values for End Resction, V
e oy | fenmuin | ™ Web Shearing | Web Buckling |, 2
Index Beam ‘ ;::I. ness | Moment End Span Unit End |s=34"
Nln_li Reaction | Limit | Stress |Bearing
Depth d t Mmax. | Viax. |Lmin.| fb | amin. | R max.
Foot Pounds

Inches |Pounds Inches Pounds | Feet berSq.In, Inches | Pounds

12,000 | 102 | .943 | 180, 135,700 | 531 | 15,000 6.60 | 91,040

CB 124C | 12.000| 95 | .771 | 174,160 | 111,020 | 6.27 | 15,000 6.60 | 75,170

12" 12.000| 88 | .800 | 168, 80,400 | 7.78 | 15,000 | 6.60 |58,500

12.000 | 82 | 453 | 162,750 | 65,230 | 9,98 |15,000| 6.60 | 44,170

1 12,000 76 | 670 | 140,100 | 96,480 | 5.81 |[15,000| 8.60 | 65320

12 12,000 70 | 523 | 134,700 | 75310 | 7.15 | 15,000 | 6.60 | 50,990

12,000 65 | 400 | 130, 57,600 | 9.05 |15,000| 6.60 | 39,000

OB 1238 |12:260| 60 | 448 | 128700 | 63910 | 7.81 |15.000| 6.74 | 44.120

jar " (12,118 60 118, 50,470 | 7.86 | 15,000 | 6.86

12.000 | 55 | .375 | 107,100 | 54,000 | 7.93 | 15,000 6.60 36 560

OB 123 12.268| &0 | .361 98,100 | 53,100 | 7.39 15,000 6.74 | 35,550

Yo" |12.130| 45 | 328 200 | 47,450 | 7.43 | 14,625 | 692 | 31,140

1.2 000| 40 | .200 | 78,450 | 41,760 | 7.51 T 7.28 | 26,400

12.236| 36 | .308 | 68,700 | 45,220 | 6.08 |14,251| 7.24 | 28,700

CB 122 |12.022| *34 | .375 | 50,400 | 54,100 | 4.39 000 | 6.61 | 38,500

3 12.118| 32 | .274 | 61,050 | 39,840 | 6.13 | 13.6575| 7.68 | 24,290

000| 28 | .240 | 53,400 | 34,560 6.18 (12,706 | 8.33 |19.820

CBJ2Y 111924 25 | .240| 46,060 | 34,340 5.36 [12.753| s.24 19,840

10,000 64 | 701 | 92,700 | 94.920| 3.91 |15,000| 550 |71.190

CB 103A | 10,000 50 | 644 | 88,950 | 77,280 4.80 |15,000| 5.50 |57,960

107 10,000 | 54 | 407 360 | 59,640 5.72 | 15,000 5.50 | 44,730

10,000 | 49 | 350 | 81,600 | 42,000| 7.77 | 15,000 | 5.50 |31,500

CB 102 [10.000| 42 | 644 | 57,150 | 77.250| 2,06 | 15,000 5.50 | 57,960

10" 10.000 | 38 | 467 | 52,650 | 56,040 | 3.76 | 15,000 a0 | 42,030

10,000 31 | 320 | 49,050 | 38400 | 5.11 |15,000| 5.50 | 28,800

10.228| 30 | .298 | 47,850 | 36,570| 5.23 |15000| 5.63 |27,070

CB 101 {10.098| 26 | .250 | 41,400 | 31,380 5.28 14362 5981 |22410

10 10.000| 23 | .230 800 | 27,600 530 |13,688| 6.27 | 18,800

9002 21 |.230| 32,550 | 27,330| 4.76 13.752 6.17 | 18,900
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CARNEGIE STEEL COMPANY

BEAM

-q

CARNEGIE BEAM SECTIONS

Maxmvom Benping Mouments AND WEB REsisTANCES

VALUES | Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds

Values for End Reaction, V. |
Section ‘D:pth Welgrht T‘{::L Beiudiig Web Shearing Web Buckling | End
Todex Beam I-P:ui. ness | Moment End Span | Unit End a=31"
”m!:l : Reaction | Limit | Stress |Bearing
Depth d t Mmax. | Vmax, |Lmin. | fb amin, | Rmax.
Inches | Pounds| Inches 1’5 m Pounds | Feet pfr"g:_‘}'; Inches | Pounds
CB 93 0.242 48 308 | 71,700 | 44,140 | 6.50 |15,000| 5.08 |34,600
97" 9.122 43 357 | 64,350 | 39,080 | 6.59 |15,000| 5.02 |30,950
9.000 38 316 | 56,850 | 34,13 6.66 |15,000| 4.95 |27,250
OB 02 9.192 35 335 | 50,700 | 36,950 | 5.49 |15,000| 5.06 |29,180
9" 9.096 32 307 | 46,350 | 33,510 | 5.53 (15,000 5.00 |26,590
0.000 29 279 | 42,000 | 30,130 | 5.58 |15,000| 4.95 X
CB 83 8.360 42 890 | 56,100 | 39,120 | 5.4 |15,000| 4.60 [32,700
8 8.198 | 36 .336 | 48,000 | 33,050 | 5.81 |15,000| 4.51 27,970
8.060 31 200 (41,250 | 28,050 | 5.88 |15,000| 4.43 23,090
OB 82 8.196 30 208 [39,450 | 29,310 | 5.38 |15,000| 4.51 (24,800
8" 8.098 27 .268 | 35,5650 | 26,040 | 5.46 |15,000| 4.45 (22,210
8.000 24 .239 |31,650 | 22,940 | 5.52 |15,000| 4.40 (19,720




BEAM SAFE LOADS 103

STANDARD MILL SECTIONS BEAM
Maxivmum Benping MomeEnTs AND WEB REsisTANCES I

Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds | VALUES
|

| Values for End Reaction, V

Depth | Weight| Web  |Maximum) : " End

Section of Pr Thick. | Bend Web Shearing Web Buckling | = o
Tudax Beam oot | ness | Moment| ppd Bpan | Unit | End |8= 34"

and Reaction | Limit | Stress |Bearing
Depth d t Mmax. | Vmax. | Lmin, b amin, | Rmax.
Foot Pounds
Inches | Pounds | Inches Pounds | Founds | Feet perSq.In) Inches | Pounds
B 40 9.000 | 25.0 | .380 | 31,800 | 41,040 | 3.10 (15,000 | 4.95 | 32,770
9" 0.000 | 20.5 | .234 | 28,800 | 25,270 | 4.56 (14,440 | 5.23 | 19,430
B 39 8.000 | 21.0 | .360 | 23,850 | 34,560 | 2.76 |15,000| 4.40 | 29,700
8" 8.000 | 17.5 | .231 | 21,450 | 22,180 | 3.87 |15,000| 4.40 | 19,460
H-Beams

H4 8.000 | 37.7 | .500 | 45,300 | 48,000 | 3.78 [15,000| 4.40 | 41,250
8" 8.000 | 34.3 | .375 | 43,350 | 36,000 | 4.82 |15,000| 4.40 | 30,940
8.000 | 32.6 | .313 | 42,300 | 30,050 | 5.63 |15,000| 4.40 | 25,820
H 3A 6.000 | 27.5 | .438 | 24,600 | 31,540 | 3.12 |15,000| 3.30 | 32,850
8 6.000 | 25.0 | .313 | 23,550 | 22,640 | 4.18 |15,000| 3.30 | 23,480
H3 6.000 | 22.5 | .75 | 20,550 | 27,000 | 3.04 |15,000| 3.30 | 28,130
[ 1 6.000 | 20.0 | .250 | 19,350 | 18,000 | 4.30 |15,000| 3.30 |18,750
352” 5.000 | 18,9 | 313 | 14,250 | 18,780 | 3.04 |15,000| 2.75 | 22,300
H;}, 4.000 | 13.8 | .313 7,950 | 15,020 | 2.12 |15,000 | 2.20 | 21,130

B R R N RN ERy=" . T e ST TS = | e
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CARNEGIE STEEL COMPANY

AMERICAN STANDARD BEAMS

Maxivom Benping MomenTs Axp Wes REesistances

l VALUES | Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds

I | Values for End Reaction, V
Depth | W Web | Maximum : End
Section | jof | per | Thick-| Bending WebShesting | WebBaskag |p st
Index | Beam oot | nes | Moment End Span | Unit 1 End | a=34"
and | Reaction | Limit | Btress |Bearing
Nominal ¥R
Depth d t | Mmax. | Vonx, (Lmin.| b | amin | Rmax,
Foot Pounds
Inches Pwnb‘lnehu_ Pounds | Feet pﬂ&[hlm] Pounds
120.0| 798| 376.350 ,820| 6.55 | 15,000 | 13.20 | 113,720
B 18 24 116.0| .7387 | 367,660 | 212,260 | 6.93 | 15,000 | 13.20 | 105,020
110.0| 675 | 368,650 | 194,400 | 7.38 | 14,867 | 13.37 | 05,330
105.9 | 625 | 351,450 | 180,000 | 7.81 | 14,449 | 13.95 | 85,800
100.0 | 747 | 206,450 | 215,140 | 5.51 | 15,000 | 13.20 ®
05.0| 686 | 287,700 | 197,570 | 5.82 | 14,950 | 13.26 | 97,430
B 1 24 90.0| 624 | 278,750 | 179,710 | 6.20 | 14,439 | 13.95 LB00
85.0 | 563 | 270,000 | 162,140 | 6.66 | 13,815 | 14.85 | 73,920
70.0| .500 260,900 | 144,000 | 7.25 13,006 | 16.14 | 61,780
100.0 | .873 | 247,250 | 200,620 | 4.72 | 15,000 | 11.00 | 111,310
05,0 | 800 | 230,950 | 192,000 | 5.00 | 15,000 r 11.00 000
B 2 20 90.0| 726 | 232,650 | 174,240 | 5.34 | 15,000 | 11.00 | 92,570
B85.0 | 6563 225,260 | 166,720 | 5.75 | 15,000 | 11.00 | 83,260
81,4 .600/| 210,050 | 144,000 | 6.11 | 15,000 11.00 | 76.500
75.0 841 r 189, 153.840 | 4.93 | 15,000 | 11.00 | 81,730
B 3 20 70.0| .667 | 182,100 JO80 | 5.35 | 14,908 | 11.10 1,850
65.4 | 500 | 175,400 | 120,000 | 5.85 | 14,210 | 11.89 | 60,300
90.0] .706 | A00 | 171,940 | 4.87 | 15,000 9.90 | 95,520
B 19 18 85.0| 734 | 202,750 | 154,220 | 5.26 | 15,000 | 9.90 | 85,680
80.0 | .63'3| 196,150 | 136,610 | 5.75 | 15,000 | 990 | 75,840
75.0 i H60 I 190,300 | 120,960 | 6.29 | 15,000 | 9.90 | 67,200
70,0 711 152,900 | 153,580 | 3.98 | 15,000 | 9.90 | 85,320
B 4 18 65.0 620 146,300 | 135, 4.31 | 15,000 | 9.90| 75,480
60.0 .547 139,650 | 118,150 | 4.73 15,000 | 9.90 640
54.7 ‘ AB0 | 132,600 5.34 | 14,340 | 10.56 | 52,770
100.0 '1.167 | 178,450 | 210,060 | 3.40 | 15,000 | 8.25 | 126 910
95.0 |1.068 172,900 | 192,240 | 3.60 | 15,000 | 8.25 | 116,150
B 5 156 90.0 070 167400 | 174,600 3.83 | 15,000 | 8.25 | 105,490
85.0 | .872| 161,900 060 | 4.13 [ 15,000| 8.25| 94,830
81.3 | .800 | 157,850 | 144,000 4.38 | 15,000 8.25| 87,000
75.0| 868 | 137,450 | 156,240 | 3.52 15,000 8.25 | 04,400
B 6 15 70,0 770 | 131,000 | 138,600 | 3.81 | 15,000 825 83,740
66.0| 872 126,400 | 120,060 | 4.18 | 15,000| 8.25| 73,080
60.8 | .500| 121,800 | 106,200 | 4.59 | 15,000 | 8.25| 64,160
55.0| 648 101,750 | 116,640 | 3.49 | 15,000| 8.25| 70,470
B 7 15 H0.0| 550 96, 09,000 | 3.80 15000| 8.25 81
46,0 | 452| 90,700 | 81,360 | 4.46 | 15,000 | 8.25| 49,160
42.9| 410| 88,350 | 73.800| 4.79 | 14717 | 8.48| 43,750
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AMERICAN STANDARD BEAMS BEAM
Maxmqunm Bexping MosmeNTs ANpD Wes Resisrances I

Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds | VALUES

l y | Values for End Reaction, V

Weight! Web | Maximum End

ki i e, | Thick-| Bending WebShearing | WebBuckling | poots

Index Beam | Foot | ness Moment End m: Unit End | 8=34"
N'“d | Reaction i Stress | Bearing

Degth d | t Mmax. | Veax, |Lwmin | fb amin. | Rmax.

Inchen |Pounds Inches | pooot | Pounds | Peet | D9U%3 | Inches | Pounds

55.0 | 810 | 79,850 | 116,640 | 2.74 | 15,000 | 6.60 | 78,980

B 8 12 | 800 | 887 | 75,400 | 98,930 | 3.05 | 15,000 | .60 | 66,950

0| 5656 | 71,000 | 81,380 | 3.49 | 15,000  6.60 | 55,000

40.8 | 460 | 67,250 | 60,240 | 4.06 | 15,000 | 6.60 | 44,850

B o 12 | 360 | 428 | 56,750 | 61,630 3.68 | 15,000  6.60 | 41,730

31.8 53,060 | 50,400 | 4.28 | 15,000 | 6.60 | 34,130

40.0 | 741 | 47,400 | 88,020 213 | 15,000 | 5.50 | 66,690

B 10 10 | 850 | .694 | 43750 | 71,280 | 2.45 | 15,000 | 5.50 | 53,460

80,0 | 447 | 40, 63,040 | 2.99 | 15,000 | 5.50 | 40,230

25.4 | 810 | 36,660 | 37,200 3.94 | 15,000 | 5.50 | 27,000

35.0 | .724 | 37,100 | 78,190 1.90 | 15,000 | 4.95 | 62,450

B 11 g |80.0 | .561 800 | 60, 2.23 | 15,000 | 4.95 L300

25.0 | 307 | 30,450 | 42,880 | 2.84 | 15.000  4.95 | 34,240

21.8 | .290 300 | 31, 3.62 | 15,000 | 495 | 25,010

265 | 532 | 25,600 | 51,070 2.00 | 15,000 | 4.40 | 43,890

B 12 g | 280 441 24,050 | 42340 2.27 | 15,000 | 4.40 380

20.5 | 340 | 22,000 | 33, 270 | 15,000 | 4.40 | 28,780

18.4 | 2270 | 21,350 | 25,920 3.20 | 15,000 | 4.40 | 22,280

20.0 | 450 | 18,000 | 37,800 1.90 | 15.000 | 3.85 | 35,440

B 13 7 |17.5 | .345 | 18700 | 28,980| 230 | 15,000 | 3.85 | 27,170

153 | .250 | 15,5630 | 21,000 | 2.96 | 15,000 | 3.85 | 10,680

17.25 465 | 13,000 | 33,480 1.55 | 15,000 | 3.30 | 34,850

B 14 6 | 14.75 843 | 11,900 700 | 1.93 | 15,000 | 3.30 | 25,730

1250 .230 | 10,900 | 16,500 2.63 | 15,000 | 3.30 | 17,250

14.76) 494 | 9,050 | 20,640 1.22 | 15,000 | 2.75 | 35,200

B 15 5 | 1225 347 | 8,100 | 20820 1.56 | 15.000| 2.75 | 24,720

100 | .210 | 7,250 | 12,600 230 | 15000 2.75 | 14,960

10.5 | .400 | 5,300 | 19,200 1.11 | 15.000| 2.20 | 27,000

B 16 4 9.5  .326 | 5000 | 15650 1.28 | 15,000 2.20 | 22,010

85| .258 | 4.7 12,140 | 1.56 | 15,000 2.20 | 17,080

7.7 .190 | 4.450 | 9,120 1.96 | 15,000 | 2.20 | 12,830

7.5 | .340 | 2,000 | 12560 092 | 15000 | 1.75 | 22,250

B 17 3 6.5 |.251 | 2650 | 0,040 1,18 | 15,000 1.75 | 16,000

57 |.170| 2500 | 6120 1.62 15,000 1.75 | 10,840




106 CARNEGIE STEEL COMPANY
| CHANNEL AMERICAN STANDARD CHANNELS
|
[ Maxmiom Bevping Mosmests axp WeB REsistances
VALUES | Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds
= | Values for End Reaction, V
|w Web | Maximum : End
i“ﬁ"nl Ty, | M | WebShearing | WebBuckling | gy,
Index | Beam | new | Momest | g | Span | Unit | End |8=34"
NM d t | Mmax. | Vmax. Lmin.| fo |smin. | Rmax
| Tnchos | Pousds Inches| phoct, | Pounds Pect | D%, | Inches | Pounde
58.0 | .700 | 111,800 | 151,200 2.96 | 15,000 | 9.90 | 84,000
06 1 | 019 | 600 | 108700 600 320 | 15,000 | 9.90 | 72,000
458 | 600 | 95.600 | 108,000 | 354 | 14803 [10.00 | 59,210
42.7 | ‘450 | 01.660 | 97,200 | 3.77 | 14:210 {1070 | 51,160
55,0 | 814 | 85,800 | 146,520 | 2.34 | 15,000 | 8.25 | 88,520
50,0 | 716 | 80350 | 128,880 | 2:30 | 15,000 | 8.25 | 77,870
o i 6 | 460 | 818 | 74750 | 111,240 269 | 15,000 | 8.25 | 67.210
40.0 | 520 | 69,250 600 | 2.96 | 15.000 | 8.25 | 56,560
. 85,0 | 422 | 63750 | 75,060 | 3.36 | 14,869 | 8.36 | 45,490
330 | |00 | 62500 | 72000 | 3.47 | 14,582 | 850 | 42,200
50,0 | 787 | 72, 122,770 | 2.35 | 15,000 | 7.15 | 79,680
45.0 | 673 | 67,400 | 104, 2557 | 15,000 | 7.15 | 68,140
0o | 13 | 4000 | 560 | 621600 | 87,360 287 | 15000 7.15 | 56,700
tC 47.0 | 402 | B0, 76,750 | 3.11 | 15,000 | 7.15 | 49,820
45.0 | .447 | 57,850 | 69, 332 | 15000 | 7.15 | 45,260
318 | 375 | 54, 58,500 | 3.75 | 14996 | 7.15 | 37,960
40.0 | 755 | 49150 | 108,720 | 1.81 | 15,000 | 6.60 | 73,610
350 | 632 | 44700 91,010 1.96 | 15,000 660 | 61,620
o 2| 12 |300|.510/| 40300 73, 220 | 15,000  6.60 | 40,730
250 | 387 | 35800 | 55730 258 15,000 6.60 | 37,730
20.7 | 280 | 32; 40,320 3.18 | 13,781 | 7.45 | 25,080
35.0 | 820 | 34,550 908,400 1.41 |15.000| 5.50 | 73,800
300 | 673 | 30,900 | 80,760 1.53 | 15,000 | 5.50 | 60,570
© 3| 10 |250] .52 | 27.200| 63120 1.72 | 15000 5.50 | 47,340
200 | 370 | 23550 | 45,450 | 2.07 | 15,000 5.50 | 34.110
153 | 240 | 20050 28500 279 | 13,960 | 6.10 | 20,100
250 | 612 | 23500 | 66,100 1.42 | 15,000 4.95 | 52,790
o4 o | 200|448 | 20200 | 48380 167 | 15.000| 4.95 | 38,640
150 | 285 | 16900 | 30780 2719 | 15.000| 495 | 24.580
13.4 | 230 | 15750 | 24,840 2.54 | 14,340 | 5.28 | 18,960
21.25 570 55580 | 1.29 | 15,000| 4.40 | 47.770
1875 . 46,750 | 1.40 | 15000 | 4.40 | 40,180
Cc 5 8 | 1625 305 87.020 | 1.57 | 15,000 | 4.40 | 32,500
13. 20,090 | 1.85 | 15,000 | 4.40 | 25,000
11, 21,120 | 220 | 14,740 | 451 | 17,850
*C 50-18" Channel, is o not Americsn Standard.
1C 20-13" Channel, is » not American Standard.
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AMERICAN STANDARD CHANNELS CHANNEL
Maxmvum Benpina Mosmexts axp WEs REsisTaNcES [
Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds | VALUES
; IHnm Valoos for End Renction, V.
Depth | Weight | Web imum : End
o 1?" Thiek- | Bendi Web Shearing Web Buckling |, =0
Channel | Foot | ness | Moment |  Fpg m Unit | Eud | 8=34"
Fﬂﬂ“ Reaction t | Btress | Benring
d 1 Mupar, | Voax. |Lmin. | fb | samin, | I max.
Inches | Pounds | Tnches | proch, | Pousds | Peet Loand® ! Inches | Pounde
19.75 | .620 | 14150 | 52840 | 1.07 | 15000 | 3.85 | 49530
17.25 | 5624 | 12000 | 44020 | 1.17 |15000 | 3.85 | 41270
c6 7 |14.75 | .419 | 11600 | 35200 | 1.32 |15000 | 3.85 | 33000
12.25 | .314 | 10300 | 26380 @ 1.56 |15000 | 3.85 | 24730
9.8 | .210 | 0050 | 17640 | 2.05 15000 | 3.85 | 18540
155 | 550 | 9750 | 40250 | 0.97 |15000 | 3.30 | 41930
¥ g [180 | 437 | 8650 | 31460 | 1.10 |15000| 3.30 | 32780
c 10.5 | .314 | 7850 | 22610 | 1.33 |15000| 3.30 | 23550
82 | .200 | 6500 | 14400 | 1.81 15000 | 3.30 | 15000
11.5 | 472 | 6200 | 28320 | 0.88 | 15000 | 2.75 | 33630
o8 5 0.0 | 325 | 5300 | 19500 | 1.00 | 15000 | 2.75 | 23160
6.7 | .190 | 4450 | 11400 | 1.56 |15000 | 2.75 | 13540
7.25| 320 | 3400 | 15360 | 0.80 |15000| 2.20 | 21600
co 4 6,25 | .247 | 3100 | 11860 | 1.05 |[15000 | 2.20 | 16670
54 | .80 | 2850 | 8640 | 1.32 [ 15000 | 2.20 | 12150
6.0 | .356 | 2050 | 12820 | 0.64 |15000| 1.756 | 22700
10 3 5.0 | 258 | 1850 | 9290 | 0.79 |15000| 1.75 | 16450
4.1 | 170 | 1650 | 6120 | 1.07 |15000| 1.75 | 10840




108 CARNEGIE STEEL COMPANY

SECTION CARNEGIE BEAM SECTIONS

I AND

AMERICAN STANDARD BEAMS

MODULI
=R Comparative Table of Section Moduli
1102.7

g394  Bending Stros 18,000 Pounds—Shearing Strcss 12,000 Pounds

DErFTH BAFE EXD REACTION

Bactien | YoM Ay Mas | saares | Wis Decmums | T4
e Bt | 158 | s [ Dussing
Pousds
O TS [P AR Y O A PO SR B TR S I P

cB s | 11027 | 200 [38 | 98% | 1 [103¢ |1esi0e0 | 423840 | 15.02 | 14430 | 2041 | 175800
CB 802 | 10068 | 275 | 38 30% | 163 | 1510280 | 300360 | 15.48 | 14050 | 22.08 | 158040
cBaoz | 9108 | 280 (36 [ | 204 | 14 |vebg | 1265720 | 258370 | 15.24 | 13612 | 22.50 | 140880
CB 332 | #90.2 | 200 EY) sang | 34 |10% | 1336260 352730 | 15.14 | 14384 | 10.74 | 140510
CB 362 | 8340 250 | 36 £ B lie | 1251070 | 332210 | 15.06 | 13184 | 23.77 | 126730
CB 332 | 8198 240 n sutge | v |10 | 1220720 | 220000 | 15.00 | 13998 | 2037 | 134780
CB 332 | 7445 | 220 ul | %G | |10k | 1010750 | 305530 | 14.61 | 13004 (2084 | 123070
CB 302 | 7379 | 240 0 303 | 34 |1434 | 1100850 | 328000 | 13,50 | 14997 | 16.63 | 140000
CB 302 | €763 | 220 a0 8045 | " | 1434 | 1014450 | 208570 | 13.58 | 14696 | 17.40 | 132570
CB 332 | 6097 | 200 n 33 3¢ |16 | 1004510 | 285120 | 14.00 | 13332 | 21.45 | 112790
CB 301 | 6603 | 102 | 36 300G | M [12% || 909470 | 225400 | 12.20 | 12778 | 25.25 | 110720
CB 302 | 8150 | 200 0 303 | 3 |14 | 022500 | 260520 | 13.68 | 14101 | 15,10 | 11540
CB36L | 6033 | 175 | 36 2614 | "4 1204 | 004070 | 200600 | 12.08 | 12252 | 26.55 | 105900
CB 302 | 5534 | 150 3 0 e |14 £30100 | 241200 | 13.77 | 13402 | 19.18| 00440
CB 361 | 5490 | 100 | 36 |__196% | ' |124e | 823880 | 375710/ 11.05 | 11680 | 2813 | $3060
CBarz | 8346 | 100 27 % | A 148G | 01000 250870 | 12.81 | 14729 | 1556 | 118800
cBan | 5274 | 167 ] a8 | N |1mg | 7eosso) 280300 1093 | 13211 | 22.07 | 112880
CB sl | 5033 W7 |3 | s 8 (12 | 7s3370| 254880 11.82 11105 | 2080 | 81930
CB2Ta | 428|175 77 |3y | W |14y | 788750 | 220500 12.88 | 14322 | 1611 | 108470
camn | avs | 158 1 233 | 3 1235 | 710680 262070 | 10.99 | 12571 | 23.40| 97460
CB 301 | 4767 | 168 £ 30% | % 103 | 713050 27es20 1027 14100 | 1847 | 119010
CB272 | 4804 | 100 27 |amg | % 104 | o7s150 208570 | 12,95 | 12825 | 1as1 | 000
CB 20l | 4364 181 n 308 g 100G | 854600 | 253500 | 10.32 | 13589 | 19.33 | 14710
cBa | wse| 138 | |3 1 | % |14 | 53300 237100 | 11.02 11873 | 2593 | #3430
CB3M4 | 4108 100 [ 24 20| | 1e5 | 616200 | 198200 | 12.43 | 14684 | 1390 | 88100
CBITI | 4080 | 148 n|z % |1 | s1m20) 157820 | 13.08 13204 | 17.75| TeED
CB301 | 3987 138 £ 30% | % |10% | ses0s0 230860 10.36 13027 |2037| 91560
CBIM | Jo4n| 135 13 o % |12 | 562210 213840 | 11.08 | 11095 | 27.44| T80
CB 344 | 3849 | 130 pie | 434 | % |10 | 577350 185120 | 12.47 | 14361 | 14.36| §7000
CB 301 | 3638 | 128 n 04e | % |10% | 545700210290 1038 | 12421 | .00 79680
CB244 | 3593 | 140 | M % | % [i4te | 538300|1720%0 | 1252 | 13980 | 14.82| TEMO
CBan | 87| 197 7 lag | ug|10 | 538050200040 940141621657 | 101680
CB244 | 33| 130 | M MY | %1 500400 | 159180 | 12.57 | 13550 | 15.40| 70920
CB301 | 3324 18 (3| (% 3 |1034 | 408600 | 190800 | 10.45 | 11734 | 2318 | 65410
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CARNEGIE BEAM SECTIONS SECTION |
AND
N STANDARD BEAMS I .
AMERICAN STAN it

Comparative Table of Section Moduli

324.8
|
Bending Strvss 18,000 Pounds—Shearing Stress 12,000 Pounds 143 o ‘
DErTH BAFE EXD REACTION
Soien, | "o L .h-. Wi Smamee | Was Brosas | B
it s | 15 | Bewring | Beastag
e P
(L] B | les | Gms | Des | bua | Dee [T Ima Filbs | Fomsde | Fest 5 In T
CB 71 | 3348 | 124 i) ”|mg nmmmmmmupml
CB 213 | dohd | 136 a 2144 | % |19%G | 462550 | 156290 | 1184 | 14851 | 1190 80020 |
CB33 | 3019 | 120 | M 34he | % |12V | 452850 | 157240 | 1152 | 13443 (15.62) 00400
CBaT | 952 | 112 n|mw Vo | 034 | 430800 | 155690 | 9.47| 12900 | 16.48 | 73810
CB 212 | 290.4 | 128 n ni B4 | 1334 | 435620 | 146180 | 11.92 ( 14563 | 12.24 | TRS00
CB 243 | 2764 | 110 | M MM | M |13Me | 416200 | 148200 | 10.00 | 12871 | 16.48| c00%0 |
CB 213 | 2720 | 120 a nN Mo | 1044 | 408150 | 136410 | 11.97 | 14253 | 12.58| 67100
CB 271 | 2647 | 101 7 |2 | M| O | 307050 | 106260 | ©.55| 12221 |10.88| 04140 ‘
CB 213 | 2540 | 112 n nk 46 [ 19 | 381150 | 120600 | 12.05 | 13860 | 13.01 | 60730
CB 243 | 2507 | 100 | 24 H T |12 BT7550 | 120600 | 11.65 | 12211 | 17.50 | 52200
B8 | 2809 | 120 (M) n Wiy | Bje | 376350 | 220820 | 6.55 | 15000 | 13.20 | 113720 |
B8 | 2450 | 118 |(24) M |8 307570 | 212260 | 6.93 | 15000 | 13.20 | 105020
BI1S | 2 | 110 ((4) u W | T4 | 358040 | 104400 | 738 | 14567 | 13.37 | 05330
ChEn | M83 | W n W T | UM | 357450 | 149360 | 9.57 | 11453 | 21.54| 54120
CB213 | 2357 | 1M n o % (13 353550 | 117180 | 12.07 | 13434 | 12.51 | 54600
B8 | 2340 | 1089 (34 n 3 | 734 | 331440 | 150000 | 71| 14449 | 12.03 | ASS00
CBM? | 228 | M | M EL) 34 | 934 | 337500 | 145560 | 9.27 | 17699 | 16.54| 61640
CBImn | 363 | #8 |3 20 | 34 | 9% | 324310 |145370| 574115082120 S4140
CBg |22 | ™ n LM | % | 9§ | 313570 | 137120| 9.16) 142231268 6700
CB 165 | 2083 | 118 16| 16% | % |14k | 307600 | 100630 | 115815000 | B53| 0030
CHB22 | 2005 | &5 | M MM | % | oG | 203250 (331010 | 9321165 17.73 | 52580
Bl 78 | 100 (24 E] W | TH | 6470 | 215140 55115000 | 13.30 | 106450
CB2I2 | 1S | = n uy 34 | ¥ | D450 | 1ZT9S0 | 9.21 | 13664 | 1007 1IN
CB 153 | 1964 | 100 1] 185 3 |13 | T93400 | 108950 | 10.77 | 14711 | 1032 | S90M0
B1 | ms| w oo M g | The | 27680 | 197570 | 552 | MG3D (16| $TAN |
CB 183 | 1908 | 107 " ey Bin 286200 | 9S850 | 1194 15000 486 SE000
Bl | 188 | w0 20 ] % | 74 | TTEe0 179710 620 | 14439 1395 85600 |
CE23 | I8k | &6 n ny 34 | Wi | 705400 | 119130 935 13488 |13 54| 55580
CBM2| 1820 | T | M u ﬁmmnmulmum‘
CBI1s3 | 181 | @ " 153 | % |13 | 3TISSO | 100670 1084 | 14340 | 1063 | S33ID
Bl 100 | & 00 M % | NG | 0080 | 162140 658 13815 1485 TINO
CB 165 | 1783 | 100 1o |16 L 267450 | 89000 | 1201 | 15000 850| 52300 |
B1 | s | T8 |0 ] ¥ | 7 | 200000 | 345000 7.25|13008 | 16.04| 1TEO |
CEm2| 1709 | o0 n n %% | 0 | 256350 110850 | 9.29) 13014 | 1411 49880
CB 183 | 1882 | 56 s " % |12 262300 | 92660 | 10.59 | 13917 | 1108 @760 |
B2 | ieds | 100 |(0) n 34 | 73 | 247250 [200520) 4.72|15000 (1000 |1NIF10 |
CB241 | 1638 | TO __I!_ n 8 | 83 | 244200 | 115200 S48 | 11250 10.00| 43750 |




T

1o CARNEGIE STEEL COMPANY
SECTION CARNEGIE BEAM SECTIONS
I AND
AMERICAN STANDARD BEAMS
| MODULI
| Comparative Table of Section Moduli
- 162.8
| 10t3°.8 Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds
nErTH BAFE EXD REACTION
netien | Wt i Mat | e Seamws | Wrs Bucaums | B
Py | == I = Meminal T ey o] o Y "',,"';"
‘ lndes Pormctiess h Burww |Nesring | Bestag
Prounda
o T o o o S B e N Tl Py
| cmus| 165 |08 e 1% | % (13% | 2w200 | o2es0 | 108715000 700| sTe
| B2 | 1600 | 85 (W 0 He | 74 | 239050 | 192000 | 5.00 | 15000 | 11.00 | 102000
coa | 1ma | T n 213 | 3% | 8% | w00 12080 | 788 1ma | s s
| cmies | 157 | w0 18 165 | 35 |14 | 235650 | seev0| 977 |15000| B3| sM130
Bz | 1550 w0 (20 0 3% | 704 | 22300 [174200| 53415000 11.00| 92870
By | 102 | 88 |20 » % | N | 228250 196720 E75 15000 11.00| 63200
CB s | 1473 | 08 110G | 4 [1mg | 2a0s00 | 82560 | 10.70 | 15000 | 7.80 81260
na | wee | B4 |(0) 2 % | 7 | ;o050 | 144000 6.11 | 15000 | 11.00] 70800
cBai | 1483 | 10 ] oy | e | s | 217800 | 110400 | 7.80 | 12845 | 14.54| 40010
cnist | 1449 | B 16 [100 | 1 |13 | :a79s0 | sssoo| 981 |14m20| 84| sies0
CD 182 | 144 | TR " 18% | M | #q | 210000 | 103100 | B.41 | 14400 | 10,04 | 84070
Bp1o | 1396 | 0 (0 18 Wi 1 | 200010 | 171040 | 457 |15000| 9.90| 9ss30
B0 | 1383 | & o8 1 ug| 734 | 200770 | 156220 | 520 (15000| 9.90| mseso
chis | 1334 | T " 155 | 16 | #34 | 200100 | 9a750| 848120801102 4ses0
comi | 1329 | M H 3 | % | 94 | 1o0as0 | 100060| 794| 12200 | 1648| 43000
CBIsd | L7 | ™ s 18 12 199050 | S0450| 9.90 14451 | 039 €5510
CB s | BLS | & " 1% (12 | 1e7e00 | 7208|1080 15000 | 770| 4sev0
D1 | 1308 | 80 ) 18 % | 7 | 100130 | 13em10| 575|15000| 090| Tase0
B | 1268 | 7m0 ) " 8% | 7 | 10000 |120080] 629 13000| 0.50| 67200
B3 | 163 | G0 20 4 | o3¢ | 190520 [ 153800 4.93|18000|10.00| 81730
| emum| | o7 " 18 35 | a35 | 1seas0 | sT700| Ban| 13388 | 1143 4ei0
| B3 w4 on 2 % | o4 | 152120 |13s0s0| 535 1amos | 1100 TISS0
| cami|me3|ss | |n 2 318 | 1mowo| sor20| 798| 10488 |108| 2010
cBinc| 1303 w2 [0 12 wa 1234 | 150200 135790 | 531 {15000| 880 w10
. Bs | e |10 as s | 16 ) eng | 170 210080 24015000 | 835 128890
B3 | wes | e 0w o 4 | e3¢ | 175020 | 120000| 585 | 1e20| 1159 eoovo
coc| 1es | W |2 n % |1 | 17ans0 |1niee0| 627 {1s000| em| TEiTe
Bs | ns3 | e a5 | 14 | g | 172000 192260 260 18000| 535 G0
CB 144 | 1143 (] | 1N % g | ITITS0 | SOTTO| EL51| 18000 79| 810
cnies | e | e 16 1835 | 1% | w4 | 170080 | ssaso| sonliese] e 4nem0
cpimc| e | s |12 12 8 128G | 198000 | s6e00| 7.78 15000 | 00| ssso0
e | nea | 8 an og| % | 8 | 1e75s0 | s02e0| 7.43|11830|1052| se0
BS | HLs | w am1s | 1 | o | 1eravo | 174600 | 3.53) 15000 w25 | 108400
cpimc| wes | 82 |12 12 ¥ (12 | 1eavso | es230| e.es|1s000| ee0| im0
Bs |1ore | a8 5|18 1% | o34 | 101580 |156080| 413 |15000| 8.35| w830
o818 | tess | & 16 (1654 | 34 | 815 | 12s2%0 | 78s10| S.08|1e287| 0.54| aaseo
cnsl | 1es3 | 88 " 185 | % | ™ | 19meo0 | seos0| 734|136 11.98| 41080
Bs | ws2| ma s ug| 63§ | 157590 | 14400 439 15000| 835| w7000
B4 | 1ess | e 14 (1a3 | 34 [10ag | o570 | 72s10| s.38{1s000| 783| 4s000




CARNEGIE BEAM SECTIONS
AND

AMERICAN STANDARD BEAMS

Comparative Table of Section Moduli

101.9
Bending Strees 18,000 Pounds—Shearing Stress 12,000 Pounds 5:7
pErFTlH EAFE EXD REACTION
S, | Mo ot ol T ey pesyee—
e lhhhhhhhhl\lh“h.?‘hhhu
B4 | 1019 | TO (18) ] W | 6 | 152020 | 153580 | 3.98 (15000 9.00 | 83320
B4 LAY [ " M | ®h4 | 140250 | 135560 | 431 | 15000 | 9.90| TS480
CBG | o7 | B8 16 |18 84 | 834 | 145680 | 72000 8.00 |13810| 00| 38840
CBIs1 | 944 | B2 i 1804 | % | ™% | 111000 | 76000| 738 128311282 | 35610
CRIMB| %34 | T0 |12 12 ‘l# 12 | 140100 | o6450| 551 |15000| 6.60 65320
Chi4 | ot | & (TR 10 | 149630 | se610| 565 | 14671 | 8.01 | 29360
B4 o | B0 (18) L] % | o4 | 139840 | 118150 | 4.73 | 15000 9.90 60440
no o1 | T8 (18) | 16 | oM | 137440 | 156240 | 852 [ 16000 | 8.25) G400
chist | B9 | 61 s 18 8 | ™ | 194850 | sti10| 6.65 | 12096 | 12.14| 30020
CHiMp| M8 | 0 |12 12| % |12M4 | 104700 | 75310 715 |18000| 6.60| 50000
B4 B4 | 8T s 18 | M |6 | 132500 | uoac0| 534 | 14340 1036 | 2770
BO e | s s 8 | o4 | 131920 |138500 | 381 |15000| 82| K740
CBisn| sa9 (a8 |12 12 | 1% 12 | 190350 | 57600 9.05 [15000| 6.0 $9000
CB123B| &8s |66 |12 12 | M | 035 | 128700 | eser0| 7.5 (15000 6.74) #4120
CB4d | 850 | 58 Ol | % | i | 128400 | 7osso| 728 15000 788 | 3740
CB st | 684 | 47 A 18| % | 7hs | 128100 | gmiz0| 741 [19788 1353 | s0iT0
Be (YRR (18 {18 U4 | 9 | 126410 [ 120060 | 415 |15000| S.25| Ta080
cBie| M9 | %0 01k | % | e | 122ms0 | 7os10! 6.96 13473 | 1041 | 20800
Be 53 | 608 amjs | w | O 121800 | 106200 | 459 {15000 825 4160
CRI | ™3| = Mg | a5 | 9% | ima00 | es0e0| Y32 | 19803 S.07| 35810
ChimB| T (0 |12 124 | Y | % | 110850 | seevo| 756 10000 | 668 0000
Chim| 78| @& ek | M | T | 110700 | gaoeo| 702 |177SS 1011 Jee
CBInB| N4 |88 |12 (H] [T 107100 | S4000 | 753 15000 660 MMM0
cBa| 709 | 48 Wi |y |8 | om0 srecn| 738 |1e088| 843 2380
BY | &r8| 88 (18513 8 | M | 10170 | niesen | 349 15000 826 | TeT0
CHI | 7 @ b (1| 3 | T | ees20 | 7i7eo| 550 13508 0.5¢] 38830
Chisa| 8| @ " W |7 §5400 | ss4s0| 707 | 11942 | 1208 | 25070
CRIn| 4 | 80 |12 13 | M | 9% | omo0 | syic0| 739 [15000] 74| 25380 |
B? 3 | = mw (s 18 % | M | 90230 | go000| 359 (13000 835 S0 |
CHIOA| 1.8 | &4 [ 0 Wi |103G | 92700 | pegno| 391 |15000| 50| TR0 |
CBIa| 4| 42 MO | % | 9% ] 90000 | sseen| 832 13965 Bes| 3T
B7 “s | e 0818 | % | D6 | 50600 | gize0| 4496 |15000] 535 40100
cBuaa| 23| s " 10 | 4% |100 | 88950 | 77aso| 450 [15000] 530 5790
cBIGL | %3 | 38 i | % | £8950 | goag0| 590 125581130 20500
B? 0o | 420 0518 | % | 834 | $8330 | 73s00| 479 |1emi7| 848| Q780
Chim | a8 |4 (12 1254 | S | % | 28200 | yreso| 743 14625 692| 31140
CHIGA| %69 | 54 " 10 4 |10% | #5350 | sesen| 572 15000 550 44730
CBi4a| 563 | 3 MG | v | eug | 84450 | seo00| 635 13520 02| 30200
CBISL | 347 | 25 (16 (1 | b | @ £2050 | 55440 592 [ 11977 | 1198 26000




1z CARNEGIE STEEL COMPANY
SECTION CARNEGIE BEAM SECTIONS
| AND
AMERICAN STANDARD BEAMS
MODULI
Comparative Table of Section Moduli
54.4
to Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds
21.7
DErTe SAFE END EEACTION
o b=l Lo Mt | e Seaa | Wan Bormiom | e
Lades Ponctisy n Borvae  Bonring’ Pogcny
O o o s N e B N N RS T R R P [ pre
caaAl 54 | 0 10 10 | % |10 | sw00 | «2000) 777 15000 550/ 31800
ps | 3 | & |on 12| %% | 886 | 7980 [1tes0| 274 | 15000 60| Taeso
ooz | 528 a0 |02 12 | 4% |8 | msiso | s17eo| 751 [1e00s| 7.38) 20400
oz | 5o | 1 {1 | % | 03¢ | T7eso | asevo| e.27 (13022| was| 2ess0
cnae | sir | oas e | 3% | o3 | 70850 | 63000| 457 | 14607 | 5.00| 3540
ns |83 | @ |02 12 | e | 534 | 75410 | osua0| 3.0 | 15000| 6.60| Gevso
cn oo | 478 | a8 5] 0 | % | o | mi7o0 | s4140] 650 [15000| 08| da0e0
CB 142 | 4.6 | 3 e | g | oag | 7400 | 4s3s0| 630 | 12430 10.08 | 23400
B | a3 | @ |03 12 | % | 53¢ | 1020 | sise0| 340 [1s000| 0.60| Bs000
cuoa| 458 a0 |12 123 | Mo | 0% | 08700 | 4s220| 6.08 |14z | 724 | 28700
BE | 48 | 408 |03 19 | % | 5% | er2e0 | saze0] 4.0 | 15000] 6.60] 44ns0
ch 9| e | @ 0 014 | % | o4 | o450 | 3oso| 630 |15000| 502 30880
coul | a8 | w0 14 [1ang| 3 | o | 62700 | as240) 834 |12450| 97| 29300
cCBInz| w3 |[m |13 124 | M | 0% | 6i0%0 | 39840] 613 {13575 | 768 24200
chiza | we |3 |02 12 | % | 6% | 5es00 | s4100{ 439 [15000| 661 | nezen
cnoz | | a2 " 10 | % | 9 | snisa | 77as0] 206 [15000| 550| sTe0
cB 2| 379 | 3 » 9 |4 |9 | sess0 | suse ses |1s000| a8 2ras0
B | ns |n o |_J12 | % | 94 | soe0 | enea0| 368 [15000| 60| wima0
Ch 8| 374 | a2 % | M4 | % | o34 | se100 | 3miz0] 574 |13000) w00 33700
B | M | ms|om p 12 | 3% & | sis0 | soe00f 42 |15000) 6s0| 34130
cniz| e | m |12 19 | & | g | 2000 | sase0| 618 {1708 | n33| 1eem0
cB10z | a1 | 2e i 10 | 3% | s34 | sm30 | seoe| 376 [12000| 520| e2me
Chwml ps | L W | % | o5 | %0700 | 38950 sa9 15000 508) 20030
cawe| 27 | Wl 10 |4 |8 | 49080 | 3s400) 511 [13000] 530 2es00
CR IR s e | % | n | oo | :0s0) 551 1sooe] asi| meme
can | ne | » " 105 | % | &6 | o530 | 2ss70| 333 13000 5| 2700
B1o | e |0 () 10 | % | s | 67600 | s 213 | 15000 520 seeso
cB w| Joe | : ] 9% | % | o35 | %0 | ;msie] 559 13000 500| 2ese0
coum | w7 (3 |12 1| 3 |8 | woso | 3040 536 12m3) 8| tese0
B | »2|® e 10 | % | 5| amo | 7s0! 245 15000 | s30| sns0
s | M8 | * o | % | es5 | oo | 30130 559 15000 485| 24900
cBion | e | 3 10 100 | % | & | w00 | 3iss0] 52 froez| se1| 22400
cB m| s | : s me |0 |8 | amo | 2o sss 1m0 v 200
B 10| 27 |0 ey 10 | % | #6] woso | ss0] 290 |13000| 350| s
co 52| 23 | % 8 06| % | 9 | 90 | 2sa10] 538 |15000| 4.51| 24s00
Bt W7 | m 0 | A | 4 | 300 | Teieo| 160 {15000 495| 62es0
CBI0l | M4 | 2 10 10 | i |6 | 38600 | 27e00| 530 |13688| 627 | 18890
B 10| 244 | 254 o) 10 | % | g sen m 394 |15000| 8.50] 27900
cB 82| 07 | o 8| g | i | ong | msase 548 | 15000 445 22910
B 11| 25 |30 " 9 | % | e | s3s00 | soseo| 223 |15000| 4.95| 450
cBi | 217 | ;0 10 0% | M |0 | a2ms0 | 27330| 478 |1372| 67| 18000




BEAM SAFE LOADS 113
CARNEGIE BEAM SECTIONS SECTION
AND |
AMERICAN STANDARD BEAMS
MODULI
Comparative Table of Section Moduli
21.2
Bending Stress 18,000 Pounds—Shearing Stress 12,000 Pounds ;?7
DEFTH BAFE END REACTION

Bection | Weisht b | Viags | M85 [ wra Suranivs | Wes Buesuna | Ed
Sethon | Modulia | 70 Nominal A | o | T | SEEEE —— fpan | Uit | Eod o
ik F; Tction | Limit | Stres (Besring| Bearng
Pounds

| Do | dee | fea | tos | e | B | Gee | dee | Pulbe | Pousds | Fet | gV | foches
B 40| 212 |25 9 o | 3; | 53 | 31800 | 41040 | 3.10 15000 | 4.05 | 32780
CB 82| 210 |2 8|8 | 3 | 6y || 31050 | 22040 | 552 | 15000 4.40 | 19720
B 11| 203 |25 (L] 2 35 | 43 | 30470 | 42880 | 284 | 15000 | 4.95 | 34240
B 40| 192 |205 ° 0 35 | 53 | 28800 | 25270 | 4.56 | 14439 | 5.23 | 19430
B 1| 189 |8 @) 9 | % | 6 | 2s310 | 31320 | 3.62 | 15000 | 4.95 | 23010
B 12| 170 | 255 | ® |8 | % | 4% | 25520 | 51070 | 200 | 15000 | 4-40 | 43590
B 12| 160 |28 ® |8 | % | 96 | 21000 | 42340 | 2.27 | 15000 | 4.40 | 36350
B 39| 159 |21 8|8 34 | 5% | 23850 | 34560 | 2.76 | 15000 | 4.40 | 29700
B 12| 151 |208 |8 35 | 44 | 22500 | 33500 | 2.70 | 15000 | 4.40 | 28700
B 39| 145 |175 8|8 | % |5 | 2us0 | 22080 | 387 15000 | 4.40 | 19060
B 12| 142 |184 (@ |8 | 3% |4 | 21350 | 25920 | 320 [15000 4.40 | 22280
B 13| 120 (20 @ |7 | % | 3% | 17080 | 37800 | 1.90 | 15000 | 3.85 | 35440
B 13| 111 | 175 n|7 34 | 33 | 16600 | 28080 | 2.30 | 15000 | 3.85 | 27170
B 13| 104 | 153 @] 7 15 | sug | 15530 | 21000 | 2.06 | 15000 | 3.85 | 10600
B 14| 87 (1735 ® |6 | % | 3% | 13010 | 33480 | 1.55 | 15000 | 3.30 | 34880
B 14| 79 |47 )| 6 | 3% | 3w | om0 | 24700 | 1.93 | 15000 | 3.30 | 25730
B 14| 73 |125 NORC 3 | 3% | 10800 | 16560 | 2.63 | 15000 | 3.30 | 17250
B 16| 6.0 |1475 s s Wl 0030 | 20640 | 1.22 (15000 2.75.| 35200
B 15| 54 1235 |5 | 3 |31 | suo |20820| 150 |15000] 2.75 | 24720
B 15| 48 |10 1|5 |3 |3 7250 | 12600 | 2.30 | 15000 | 2.75 | 14960
B 1o| 35 |105 @ |4 | 3% | 2% | ss0 | 19200 | 1.1 | 15000 | 2:20 | 27000
B 16| 33| 05 |4 | 5% | 23| so20 |15650 | 1.28 | 15000| 2.20 | 22010
B 16| 32|88 @ |4 | % |24 40 | 12140 | 156 | 15000 | 2.20 | 17080
B | 30| 77 (4|4 |3 | 2G| 4470 | 9120 | 1.96 |15000| 220 | 12830
B 17| 19 | 75 @) |3 | 3 | 234 | 2ss0 | 12500 | 0.02 | 15000 1:65 | 22250
B 17 L8 | 65 @3 ¥ | 24 2660 | 9040 | 1.18 | 15000 1.65 | 16000
B 17| 17| 57 |33 | % | 26| 240 | 6120 [ 162 |15000| 1.65 | 10840




114 CARNEGIE STEEL COMPANY
BEAM l CARNEGIE BEAM SECTIONS
AS
36" I BEAMS
LOADS Arrowanre Uxirorm Loaps v Trousanps oF Pouxps

. Applicable only when sections are braced against lateral deflection
= fgmmmmlmmmmm.mmm

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot i &
Bﬂ' CB 362 36" x 16’ CB 361 36" x 127 . - %
Feet | 300 | 275 | 250 | 230 | 192 | 175 | 160 | 147 3
Iba. 1ba. Iba. Iba. ! Tbs. Ibs. lbs. ’ Tbe. 2
I 551.4 100.8
12 630.8 | s90.3 B - 2.68
13 ; 0 | 506.9 | 463.6 3.15
14 871.1 [ 517.1| 4707 | 24305 | 3.85
15 847.2 1 7H0.7 | 7 as4.4 || B33.0 | 482.6 | 439.3 | 401.8 4.19
16 827.0 ‘a’d.l G82.0 | 025.5 | 499.7 | 452.5 | 411.8 | 376.7 4.77
17 778.4 | 710.7 | 642.7 | 688.7 | 470.3 | 425.9 | 387.6 | 354.5 5.38
18 735.1 | 671.2 7.0 | 650.0 | 444.2 | 402.2 | 366.1 | 334.8 6.03
19 600.4 | 085.9 | 6756.1 | 6520.7 || 420.8 | 381.0 | 346.8 | 317.2 6.72
20 661.6 | 0041 | 540.3 | 5004 | 300.8 | 362.0 | 330.0 | 301.3 745
21 630.1 | b75.3 | 520.3 | 470.0 || 380.7 | 344.7 | 313.8 | 287.0 8.21
22 801.5 | 640.2 | 400.0 | 454.0 | 363.4 | 320.1 | 299.5 | 273.9 0.01
23 575.8 | 525.3 | 4756.0 | 435.1 || 347.6 | 314.8 | 286.5 | 262.0 0.85
24 6561.4 | H0D.5 | 455,83 | 417,0 | 383.2 | 301.7 | 274.6 | 251.1 10.73
25 520.3 | 483.3 | 437.0 | 400.3 | 319.8 | 2580.6 | 263.6 | 241.1 11.04
20 S508.0 | 404.7 | 420.2 | 3840 | 3075 | 278.4 | 2534 | 231.8 | 12.50
27 400.1 | 447.56 | 404.7 | 370.7 | 206. 2068.1 | 2440 | 223.2 | 13.57
28 472.6 | 431.5 | 390.2 | 357.4 | 285.6 | 258.6 | 235.3 | 215.2 14.60
29 456.3 | 4160 | 3708 | 345.1 | 275.7 | 240.0 | 227.2 | 207.8 15.67
30 | 4411 | 402.7 | 3642 | 333.6 | 260.5 | 2413 | 2196 2009 | 1676
31 | 4200 | 380.7 3525 322.8 | 257.0 | 2335 | 2126 1944 | 17.89
32 4135 3778 | 3414 | 312.8 | 2409 .2 | 205.9 | 188.3 19.07
33 401.0 | 366.1 | 331.1 | 303.2 | 2423 | 2194 | 199.7 | 1826 20.28
34 380.2 | 85563 | 3214 | 2044 | 2352 212.9| 193.8 | 177.2 21.53
35 378.1 | 345.2 | 312.3 | 2859 H 2284 [ 200.8 | 188.3 | 172.2 | 2281
36 367.6 | 3356 | 303.5 | 278.0 | 222.1 | 201.1 ' 1830 167‘41 2413
a7 357.6 | 320.5 | 20563 | 270.5 ! 216.1 | 195.7  178.1 | 1629 25.49
38 348.2 | 317.0 | 287.5 | 2634 | 2104 ‘ 190.5 | 1734 | 1586 26.89
39 330.3  300.8 | 280.2 | 256.06 : 205.0 | 185.6 169.0 I 154.5 28.32
40 330.8 302.0 | 273.2 | 250.2 | 199.9 | 181.0 | 164.7 | 150.7 20.79
42 | 315.1 | 287.7 | 2601 ns.sl 1904|1724 | 1569 | 1435 | 32.85
+“ 300.7 | 274.0 | 2483 | 2275 181.7‘ 164.5 | 149.8  137.0 36.05
48 -] 287.7| 2020 | 2370 | 2170 | 1738 | 1574 | 143.2 | 131.0 39.40
48 | 276.7 | 251.7 | 227.6 | 208.5 l 166.6 | 150.8 1373 | 1256 | 4290
50 | 2646 | 241.6 | 2185 | 200.2 | 1500 | 1445 1318 | 1205 | 4655
52 254.5 | 2323 | 210.1 | 192.5 | 153.8 | 139.2 | 126.7 | 1159 50.35
54 245.0 | 223.7 | 2023 | 185.3 | 148.1 | 134.1 | 122.0 | 1116 54.30
56 236.3 | 215.7 | 105.1 | 178.7 | 1428 | 1203 | 117.7 | 107.6 58.40
58 228.1 | 208 188.4 | 172.6 | 137.9 | 124.8 | 113. 103.9 62.64
60 220.5 | 201.4 | 182.1 | iﬂﬂ.ﬂ“ 133.3 | 120.7 | 100.8 | 100.4 67.04
62 | 2134 19040 | 1762 | 161.4 | 1200 | 1168} 1063 | 072 71.58
64 200.8 | 188.8 | 170.7 | 156.4 | 1m0 131 103.0 94.3 76.27
66 200,86 | UAD.1 | A0A.8 | S8Ln || g0 100.7 0.8 .3 81.11
68 104.0 | 177.7 | 1007 | 47,9 178 100.5 06.9 85.0 86.10
Loads above upper horizontal lines will prod Ilowsble shear in webs.

below lower horisontal lines will produce excessive deflections.




BEAM SAFE LOADS 115
CARNEGIE BEAM SECTIONS
e BEAM
| AS
g BEAMS T
I EsseNTiaL Dara
Maximum Shear, 12,000 Pounds per DATA
Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
Nominal Depth and Flange Width—Weight per Foot
'g CB 362 36" x 16" CB 361 36" x 12
- 300 27§ 250 230 192 175 100 147
Tbs. Tbs. the. | Tbs. | Ibs, b, ibs. | Iba.
= ELEMENTS
Ii=1  20317.7 | 18400.2 16490.3 | 15012.9  12208.5 | 10978.8| 9933.2 | 0040.4
Si=1 1102,7 | 1006.8 910.5 834.0 006.3 603.3 549.1 502,2
3 ‘ 12159 | 10051 ‘ wul 8822 | 377.2| 3350| 2008 2609
B2 150.2 135.9 121.5 110.3 | 62.1 55.4 40.8 45.0
Dr AnDp Gavees IN INcres
d 3674 3640 3644 36 n‘ aﬁ‘lia d6iia 36340 36
b 1634 1644 16440 16 12; 124 1214y 12
t 1 io Hig i Lifg i15n (N
P 1% 1% 1§40 1316 1340 138 14 1540
[ T4y T:i 7 758 534 53 5 6%
[] 331s 331 33}11 333 344 341 344 344
 § 3184 31% 31% 3134 3214 324 324 324
h 8% (3300 6% 6% 4ilq 4144 414s 414e
0 2% 2% 27%s 2%4e 234s 2% 2110 1t54e
k 134 14 134 13 1 13 13 134
& min 4 4% 444 414 41 41 414 41
gusual| 5V 544 bl 5% 544 il
{1 4 314 3y 344 J1é

I,{1, 0 and k—Provide usual working clearances,
Maxmvom Bexpive Moumexts, Wen Restatawces, Erc.

Mmax| 1654 | 1510 | 1306 | 1251 | 999 | 905 | 824 | 753
Vmar | 424 | a90 | 358 | 3s2 | 325 276 | 235
Lmin | 1562 | 1548 | 15.2¢ | 1506 | 12.20 | 12.08 | 1195 | 11.82
| 14430 | 14050 | 13612 | 13184 | 12778 | 12252 | 11630 11108
for | 13833 | 12505 | 11216 | 10138 | 0456 | §405 | 7417 | 6554
simin| 2141 | 22.08 | 22 77 | 2525 | 26.55 | 28.13 | 20.89
Rmax | 176 1568 141 127 1 106 | 82
R 162 | 162 162 | 1862 | 162 | 162 | 1

Lit, | 40.8¢ | 37.20 | 33.72 2108 | 22 10.44
el o1 61 61 61 | 61 61 61 | 61

Q 13232 | 12082 | 10026 | 10008 | 7906 | 7240 | e380 | 6026

Mmax = Maximum Bending Moment in thousands of fool pounds,
Vmax = Maximum Wob S‘r]hfw in thousands of umil.

= Minimum E! to dwdq%‘y max. in feet

Aitmhlul. Btmlfor eb Buckling peammhch.

End op V in inch
EndRadmwhmn-S}ih&uhM pounds.
value of one mmmmmam
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llt CARNEGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS

AS
33"I ‘ BEAMS
LOADS : ArrowasLe Uxtrory Loaps ix Tuousaxos or Pousps

A plicable only when sections are braced against lateral deflection
lﬂ: braced sections safo loands must be reduced, see page U3

Maximum Bending Stress, 18,000 Pounds per Square Inch
Nominal Depth and Flange Width—Weight per Foot

S | CBa:z axier | CB3m x| 3,
Feet z“ 34. 220 200 @ 167 152 138 125 3
s Ibw, Ibs, [*% Tbw. Tbs., Ibs, Ibs. Ibs.
5.8 | 8341 sk
11 aabl i AT4-4 4327.7
12 527.1 | 479.8 T1356 : 2.68
13 486.6 | 4429  402.1 | 3644 3.15
14 s11.7 | _sro.s | 451.8 | 411.3 | 3734 | 338.4 3.65
156 105.3 L ; A | 421.7 | 383.8 | 348.5 | 315.8 4.19
16 667.7 | 614.9 8.4 3 | 8956.3 | 350.9 | 326.7 | 296.1 497
17 628.4 | B78.7 | 525.5 | 472.,7 || 872.1 | 338.7 | 307.5 | 278.7 5.38
18 H03.5 | 640.5 | 400.3 | 446.5 | 351.4 | 310.9 | 200.4 | 263.2 6.03
10 BbU2.2 | 617.8 | 470.2 | 423.0 | 332.9 | 303.0 | 275.1 | 249.3 6.72
20 5634.1 | 491.9 | 446.7 | 401.8 | 310.3 | 287.9 | 261.4 | 236.0 7.45
21 BOB.7T | 468.5 | 425.4 | 382.7 | 301.2 | 274.2 | 248.9 | 225.6 8.21
22 485.0 | 447.2 | 406.1 | 365.3 | 287.5 | 261.7 | 237.6 | 215.3 9.01
23 404.5 | 427.7 | 388.4 | 340.4 | 275.0 | 250.3 | 227.3 | 206.0 0.85
24 445.1 | 400.9 | 3723 | 334.0 | 243.0 | 239.9 | 217.8 | 1974 10,73
25 427.3 | 393.5 | 357.4 | 321.5 | 253.0 .3 | 209.1 | 189.5 11.64
20 4109 | 378.4 | 343.6 A 243.3 | 221.4 | 201.0/| 182.2 12.59
- 305.0 | 364.4 | 3300 | 207,06 | 2343 | 213.2 | 193.6 | 175.5 13.57
28 381.5 | 351.3 | 319.1 | 287.0 | 2259 6 | 186.7 | 169.2 14.60
20 368.4 | 330.2 | 308.1 | 277.1 | 218.1 180.2 | 163.4 15.66
30 356.1 | 3279 | 207.8 | 207.0 | 2108 | 101.9 | 1742 | 157.9 16.76
31 3440 | 3173 | 2882 | 250.2 | 204.0 | 185.7 | 168.6 | 1528 | 17.89
a2 333.8 | 3074 | 270.2 | 251.1 | 197.7 | 1790.9 | 163.4 | 148.1 19.07
a3 323.7 | 208.1 | 270.7 | 2435 | 191.7 | 1745 | 1584 1436 20.28
34 8142 2503 | 262.8 | 236.4 | 186.0 | 169.3 | 153.7 | 139.3 21.53
a6 805.2 | 251.1 | 255.3 | 220.6 | 150.7 | 164.5 | 149.3 | 135.4 22,81
a6 200.7 | 273.3 | 2482 | 223.2 | 175.7 | 1599 | 145.2 | 1318 24.13
a7 288.7 | 265.9 | 241.5 | 217.2 } 171.0 | 155.6 | 141.3 | 128.0 25.49
a8 281.1 | 258.9 | 235.1 | 211.5 | 166.5 | 151.56 | 137.6 | 124.7 | 20.80
39 27390 | 252.2 | 220.1 | 208.1 | 162.2 | 147.6 | 134.0 | 121.5 28.32
40 267.1 | 2459 | 223.4 | 2009 | 1568.1 | 143.0 | 130.7 | 1184 20.79
42 2543 | 2342 | 2127 | 191.3 | 1506 | 137.1 | 1245 | 1128 32.85
44 2425 | 2236 203.0 | 182.0 | 143.8 | 1309 | 118.8 | 107.7 36.05
40 2322 | 2139 | 194.2 | 174.7 | 1375 | 1252 | 1136 | 103.0 39.40
48 2226 | 205.0 | 186.1 | 1674 | 131.8 | 120.0 | 108.9 42.90
50 213.6 | 196.8 1787 | 160.7 | 1265 | 1152 | 1045 | 948 46.55
52 205.4 | 180.2 ! 171.8 | 1545 | 121.6 | 110.7 | 1005 | 91.1 50,35
b4 197.8 | 182.2 | 165.4 | 1488 | 117.1 | 1066 | 96.8| 87.7| 54.30
56 1908 | 175.7 | 159.5 | 1435 | 113.0 | 102.8| 933 | 84.6 58.40
58 184.2 | 160.6 | 154.0 | 1380 | 109.1 | 993 | 90.1 | B81.7 ]| 62.64
60 178.0 | 164.0 | 14s0 | taa.0 | 1054 |" 9s0 | srr | w0 | O7.04
62 1720 | o8 | tect | 1m0 | tozo | exe | saa 7.4 | T1.58
__ 684 1ea.9 | 1837 | 1a0e ! 13m.e 8.8 an.0 A7 100 | 76.27
Loads nbove upper horizontal lines will produee maximum allowable shear in webs.

Loads below lm\rar horizontal lines will produce excessive deflections,




BEAM SAFE LOADS 117

" CARNEGIE BEAM SECTIONS
: o AS BEAM
«:i H BEAMS I33n
L Essentiar DATA
Maximum Shear, minono Pounds per DATA
Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
Nominal Depth and Flange Width—Weight per Foot
g CB 332 33" x 16" I CB 331 33" x 12"
z 260 240 220 200 167 152 138 125
1bs. Iba. lh._ Ibs. Ths. Iha. Ibs, Ibs.
ELEMENTS
| Y 15037.7 | 13750.6 | 12385.5 | 11049.6 | 8836.1 | 7998.5 | 7223.0 |6514.3
Bt 890.2 | 8198 | 7445 | 069.7 527.1 470.8 | 4356 | 394.8
I+: | 1008.0 | 9725 | 870.0 | 760.5 3210 | 2878 | 2575 | 230.1
B2 | 1323 | 1209 | 1084 | 902 | 527 | 475 42.7 38.4
DIMENSIONS AND OAUGES IN INcues
d 33':& 3390 3340 33 33N 3334 33%a 3
b 1614 16140 16 1280 1214 1244 12
t uie 13is <1 4 {a
i Uio 1he 1840 1k 14ia 1 ] i
» 'J'llh Til4s 7;?; 7';1- 535 534 53 5
y o 30 3034 30 303 31% 3138 313% 3134
f 2854 28% 2834 28% | 20% 2035 2034 2054
I 634 634 Bis 6% 4'4a 4144 4114 4 :ie
[ 2% 27 2iie 244 2We 2 1144q 1134a
k 1% 13 13 1% 13% 13% 1% 14
gmin. | 435 415 4Ly 44 418 414 41s 418
& usual 5“ | 34 514 5 5 5 ) ]
g2 | 4 | 4 4 314 314 34 314

Lo md k—Provide usual working dearances.
Maxmvosm Bexpixag Mosmexts, Wes Resisraxces, Erve.

1335 1230 1117 1005 701 720 653 502
326 306 285 280 262 237 214
15.14 15.00 14.61 14.00 10.93 10.99 11.02 11.08
14384 | 13008 | 13694 | 13332 13211 | 12571 | 11873 | 110856
12514 | 11338 | 10490 [ 9500 9409 8234 7076 5901

i 20, 20.54 y 4 5.23 .

eaggg :

a min| 10,74 37 21,45 22,07 | 2349 | 2 27 44
Hmax 150 135 124 113 113 97
Ity 146 146 146 148 1 146 141 28
I‘ﬁ.lc 36.58 | 33.60 305460 2&52 2166 | 10.72 | 18.54 18.61
qQ 10082 | 9838 8934 8036 06325 5758 5227 4738
Mmaz = Maximum Bending M t in thousands of fool pounds.
‘max = Maximum Web Shear in thousands of
;c\in = Minimum to develop V in feet.
Allowable Unit Stress for Web Buekling in per square inch.
fbt = Value of Web in Buckling per inch of | pounds.
A min = Bearing to develop V in inches.
Rmax = Maximum End Resction when a4 -S}iindiﬂhlhmndldpnmﬁ
Ri = uuimmummaumcmm. 250, in thousands of pounds.
WeC. = Weieht of oons mmmwﬁ including web rivets in pounds.
, = on v
Q0 T Qoo of Sirengthe

-13
To obtain eafe y distributed load tn thousands of pounds, divide Q by the
mulrvdminlaet




118 CARNEQIE STEEL COMPANY
| BEAM CARNEGIE BEAM SECTIONS
] " BEAMs
LOADS Arrowanie Usironm Loaps 1x Taousanps oF Pounos

Maximum Bending Stress, 18,000 Pounds per Square Inch

| Ag&h-bl-w! whon sections are braced against lateral deflection
mh!mrmﬂuhdsmmhumdmad.mm 93

Nominal Depih and Flange Width—Weight per Foot

o ¢
of
Deflection

oSS0z usons amwne
2 ZUESE 5U281 Eangk

13.57

3285

PRE 5888
7

IBRRE S8E
22328 722

=
-~

EE‘ CB 302 307" x 14" CB 301 307 x 104§

Feet | 240 | 220 | 200 | 180 | 105 | 151 | 138 | 126 | 115
Iba, Ibe. [[*% Ibs. Ibs. Iba. Ibe. Ibe. Ibs.

7.0 | sora 481.7 | 420.8 351.8

11 TA0.0 R D | 300.0 | 362.0

12 470.7 | 436.4 | 308.7 | 363.8 | 332.4

13 asa.0 | sorr | mae 4 _| 4400 | 402.8 | 368.0 | 335.8 | 306.8

14 5| Bi0.7 » 4| 408,06 | 3741 | 341.7 | 311.8 | 284.9

15 | 5903 | 541.0 | 492.0 | 442.7 | 3581.4 | 340.1 | 319.0 | 201.0 | 265.9

16 [ 553.4 | 507.2 | 401.2 [ 4158.1 | 367.5 | 327.3 | 299.0 | 272.9 | 249.3

17 620.8 | 477.4 | 434.1 | 300.7 | 330.5 | 308.0 | 251.4 | 256.8 | 234.0

18 4010 | 450.8 | 410.0 | 360.0 | 317.8 | 200.0 | 265.8 | 242.5 | 221.6

19 400.0 | 427.1 | 3884 | 340.0 | 301.1 | 275.0 | 251.8 | 229.8 | 200.0

20 | 442.7 | 406.8 | 300.0 | 332.1 | 280.0 | 201.8 | 239.2 | 218.3 | 190.4

21 421.6 | 380.4 | 361.4 | 310.2 | 272.4 | 240.4 | 227.8 | 207.9 | 180.9

22 402,5 | 305.9 | 335.5 | 801.0 | 200,0 | 238.0 | 217.5 | 198.4 | 181.3

23 | 385.0 | 3562.8 | 320.0 | 288.7 | 248.7 | 227.7 | 208.0 | 180.8 | 173.4

24 308.0 | 3381 [ 307.0 | 276.7 | 238.4 | 218.2 | 199.4 | 181.9 | 166.2

25 354.2 | 324.0 | 206.2 | 265.0 | 228.8 | 200.5 | 101.4 | 174.6 | 159.5

20 340.6 | 312.1 | 283.8 | 2556.4 | 220.0 201.4:15“0 167.9 | 153.4

- 1§ 327.0 | 300.0 | 273.3 | 2400 | 211.9 | 104.0 | 177.2 | 161.7 | 147.7

28 316.2 | 280.8 | 203.6 | 237.2 | 204.3 l87.0llm.9 155.0 1424

20 3053 | 2798 2545 | 2200 | 1973 | 180.6 | 165.0 | 150.5 | 137.5

30 205.1 | 2705 m.ﬂinl.l 190.7 | 174.6 | 159.5 145.3|182.9

31 285.6 | 261.8 238.1 2142 | 184.5 | 1689 | 1543 | 140.8 | 128.7

32 |270.7 12586 2306 2075 ) 178.8 | 163.7 | 149.5 | 1364 1246

33 268.3 | 245.9 | 223.6 | 201.2 | 173.3 | 158.7 | 145.0 132.3|1m.9

34 2004 | 238.7  217.1 1953 | 1882 | 1540 | 140.7 | 1284 1173

35 253.0 | 231.9 | 2109 | 159.7 | 103.4 | 140.6 | 136.7 124.7i113.9

36 246.0 2254 2050 1845 | 1589 | 145.5 | 1329 | 121.3 | 1108

a7 2303 12193 | 19951795 | 15648 |

38 |233.0 2130|1942 174.8 | 1505 |

39 227.0  208.1 | 180.2 | 170.3 | 140.7

40 221.4 | 2029 | 1845 [ 160.0 | 143.0

42 2108 193.2|175.7 | 138.1 | 136.2

44 201.2 | 1844 | 167.7 | 1509 | 130.0

40 192.5 | 176.4 | 1604 | 1444 | 124.4

48 |1184.5|169.1 | 153.7 | 1384 | 1190.2

50 177.1 | 162.3 | 147.6 | 1328 } 1144

52 |170.3 | 156.1 141.95 127.7 | 110.0

564 1104.0 ) 1503 | 186.7 [ a0 | 105.9

56 1880 | 1440 | MELE | 1VRS 102.3

58 ICEMET e | s "wa

60 ure | oaaa | e | ner 5.3

Loads

Loads

above upper horizantal lines will produce masimum allowsble shear in webs.
below lower horizontal lines will produce excessive deflections.
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BEAM SAPE LOADS 119
CARNEGIE BEAM SECTIONS
AS
BEAMS Iao”
L= Essextian Dara
= ¢ DATA
i geasas Maximum Shear, 12,000 Pounds
'--E-b:qi = smmlzl‘mh > ol

Maximum Bending Stress, 18,000 Pounds per Square Inch

Notation

Nominal Depth and Flange Width—Weight per Foot
CB 302 30" x 14" CB 301 307 x 104"
240 220 200 180 165 151 138 126
Ibs., Ibs. Ite, Ibe. Ibs. Iba, Ibs. Iba,

ELEMENTS

111

111356010320 4 9305.7 | 8301.4 | 7326.7 | 6663.7 | 6049.5 | 5480.7 | 4985.3

S 737.9 | 676.3 | 015.0 | 553.4 | 476.7 | 436.4 | 398.7 | 363.8 | 332.4

I+2 | 766.9 | 6939 | 022.7 | 552.7 | 258.7 | 233.4 | 210.1 | 189.0 | 170.8

Se2 107.9 | 98.1 88.5 79.0 | 482 43.8 a0.6 35.8 32.5
Disvexsrons axp Gavees 1N INcues

d 30;1 3044 3014 30 3034 30%s | 303 30%a | 30

b 14Me liti 14}ie | 14 1034 101340 | 103§ 10940 | 1034

t e x‘l e bi] e 12 ia §

p 1944 1%ia LT l?—ia 14 1%ia 14e He

a Bilig B‘ru B'i4e | BiMa | 5 b 5 5 5

0 27%e | 27%s | 27 | 27%¢ | 28%{e | 28Me | 28B3js | 28445 | 28Ms

f 2514 2514 254 2514 263 2634 265 26 26?1

f3 54 5 5y 5% 44 44 44 44 44

0 2% 2% 2% 24 2 1% 1136 | 11Me | 1%

k 115 1% 13 1% 114 1 1 1 1

gmin. | 44 415 4l 415 3 a4 au 3% 33

& usunl 5 b 5 5 5 5 5 5

K 4 4 4 4 | 34 a4 314 3 3

f, Iy, 0 and k—Provide usual working clearances.
Maxmvom Bexping MoxmeExts, WeEn Resistances, Etc.

Mmax| 1107 | 1014 | 923 | 830 | 715 | 655 | 508 | 546 | 490
328 | 200 211 254 | 231
Lmin | 13.50 | 13.58 | 13.68 | 13.77 | 10.27 | 10.32 | 10.36 | 10,38 | 10.45

fb 14997 | 14506 | 14101 | 13492 | 14103 | 13580 | 13027 | 12421 | 11734
fbt 13317 | 11910 | 10477 10648 217 0219
mymin| 1693 | 17.46 | 18.10 | 19.18 18.47 | 10.33 | 20.37 | 21.60 | 23.18
Rmax 149 133 116 119 105 8
R 30 130 1 130 130 130 122 111
Lit, | 3406 | 31.21 | 28.38 | 25.54 | 22.00 | 20.14 | 18.40 | 17.89 | 17.97
Wil 48 48 48 48 48 48 48 48 48
Q 8855 8116 7380 6641 5720 5237 4784 4366 | 3080

Mmax = Maximum Bending Moment in thousands of foot pounds.

Vimax -l{uﬂmﬂ'cb&:wluthmuuﬂaur

Lmin = Mmlmm?m develop V max. in foot.

b = Allowable Unit Stress for Web Buckling in pounds per square inch.

fit = = Value of Web in Buckling per inch of | in pounds.

a) min = Minimum End Bearing to in

Rmax = Maximum End Reaction when 3y = 314 inches in thousands of pounds,

Ry = Maximum Value of one Standard page 250, in thousands of pounds.

LR; = Minimum Span in feet to develop R1.

gc.c.-m?w?ﬁ. ection including web rivets in pounds.

- t - 1.
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
uqulred-punin foet,




120 CARNEGIE STEEL COMPANY

BEAM ' CARNEGIE BEAM SECTIONS
AS
27”I BEAMS
LOADS AvvowasrLE Unirorm Loaps 1x THoUsANDS oF Pounps
Applicable only when seetions are braced against lateral deflection

'or unbraced sections safe loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

50 128.3 | 118.2 | 108.0 | 97.9 84.5 | 7H.0
52 123.4 | 113.6 | 103.9 | 99.2 | 81.3

L Nominal Depth and Flange Width—Weight per Foot = g
sll’;“ CB 272 27" x 14" | OB271, 275% o%" é‘sg
Feet | 190 | 175 | 160 | 145 137 r 124 | 112 ' 101 85 & 32

lbs. | lbs. | Ibs. | Ibs. s, | ©

206.7

9 ual 412.4 an -1 332,58 | 208.7 m 1.51
10 259.4] 1.86
11 384.2) 354. 3] 319. sJ 288.8 260 0 2359 2.25
12 500.7 | 450.0 | 417.1 652" 324, 2 2383 216.2] 2.68
13 |[403.5[ 454.6 415.5 azs.s | 325.1| 299.8| 2;0 si 2444 220.0 199.6, 3.15
14 | 458.2 422.1| 385.8 340.8| 301. 9| 278.4 251.3 226.9 204.3 185.3| 3.65
15 | 427.7 .494(113&0 .1 326.4) 3313.I 259.8 234.5 211 8 mas 178.0) 4.19
16 | 400.9| 369.4 337.0| 306.0| 264.2 243.6 2199 198.5 178.7] 162. 2' 477
17 | 377.4] 347.6 317.7 288.0 243 6 220.3) 206.9 186.9) 168.2 152.8) 5.38
18 | 356.4| 328.3 300.1| 272.0/ 234.8 216.5 1054 176.5 158.9 1441 6.03
19 | 337.6 311.0 284.3 257.7| 222.4 205.1) 185.2 167.2| 150.5( 136.5| 6.72
20 | 320.8] 295.5) 270.1| 244.8| 211. 31 194.9) 175.9 158.8 143.0 120.7| 745
21 | 805. 281,41. 257.2 233.2| 201.3| 185.6) 167.5, 151.3| 136.2| 123.5, 8.21
22 | 201.8| 268.6/ 245,5| 2226/ 192.1 177. 2| 150.0 144.4 1300 117.0. 901
23 | 275.9) 256.9 234.8 212.9| 183.8 160.5 153.0 138.1 124.3 112.8 9.85
24 | 267.3 246.2 225.1| 204.0| 176.1| 162.4] 146. 6 132.4 119.1 108.1) 10.73
25 | 256.6 236.4 216.1 195.9) 169.1| 155.9) 140.7 127.1| 114.4 103.8| 11.64

246.7| 227.3| 207.8| 1ss.3|' 162.6| 149.9 135.3/ 122.2[ 110.0 09.8| 12.59
27 | 237.6/ 218.9 200.1 181.4| 156.5 144.4 130.3 117.7| 105.9, 96.1| 13.57
28 | 220.1| 211.1 192.9 174.9) 150.9) 139.2 125.6 113.4 102.1 92.7| 14.60
20 | 221.2 203.8 186.3 168.9| 145.7) 1344 121.3 109.5 98.6 89.5| 15.66
30 | 213.8 197.0, 180.1] 163.2| 140.9) 120.0 117.3/ 105.9) 95.3 86.5 16.76
31 | 206.9) 190.6| 174.2) 158.0| 136.3( 125.7| 113.5 102.5| 92.2 83.7 17.89
32 | 200.5 184.7| 168.8 153.0| 132.1] 121.8 109.9] 09.3( 894 s81.1] 1907
33 | 194.4 179.1) 163.7 148.4| 128.1 118.1) 106.6, 96.3 86.7| 78.6| 20.28
34 | 188.7) 173.8 158.9 144.0) 124.3 114.6 103.5 93.4 84.1 76.3) 21.53
35 | 183.3| 168.8 154.3 139.9) 120.8 111.4 100.5 90.8 81.7 ?4.11- 22.81
36 [ 178.2) 164.2 150.0{ 136.0| 117.4/ 108.3| 07.7 88.2 79.4 72.1| 2413
37 | 1734/ 159.7) 146.0{ 132.3| 114.2| 105.3| 95.1] 85.9| 77.3| 70.1| 25.49
38 | 168.8 155.5) 142.1 128.9/ 111.2) 102 sz.ﬁ 83.6 75.3| 68.3 26.89
39 || 164.5/ 151.5 138.5 125.6| 108.4 99.90 90.2| 81.5 73.3 66.5] 28.32

160.4 147.7 135.0 122.4| 105.7| 97 4l 88.0, 79.4| T1.5 64.9 20.79
42 | 152.7| 140.7| 128.6 116.6] 100.6] 92.8 83.8 75.6 68.1 61.8) 32.85
44 || 145.8 134.3 122.8 111.3| 96.1] 88.6 80.00 72.2 65.0 59.0  36.05
46 || 139.5/ 1285 117.4 106.4| 91.9 B84.7 76.5 69.1 62.2 56.4| 39.40
48 | 133.68/ 123.1 112.5/ 102.0] 88.1! 81.2l 73.3| 66.2 i

J0.4 ¥
a7.7 ‘ a

Loads above upper h 1 lines will llowable shear in webs.
Loads below lower horlmhl lines will ptoduu excessive deflections,




»
O

[ttt - e

BEAM SAFE LOADS 121
CARNEGIE BEAM SECTIONS
BEAM
AS
BEAMS I 3
$ V=, i Essentian Data
tﬂ:-« Maximum Shear, 12,000 Pounds per DATA
I Square Inch

Maximum Bending Stress, 18,000 Pounds per S8quare Inch

Nominal Depth and Flange Width—Weight per Foot
ﬁ CB272 27" x 14" CB 271 27" x 9%" H
4 190 175 160 145 137 124 112 101 21 85
Iba. 1ba. 1ba. Tha. 1he. Ibs, 1ba. 1be. Iba. The.
ELEMENTS
I 7376.9 6746.8 0121.8 5508.7 4975.0 4472.1| 4007.6/ 3505.7| 3217.0 2800.3
Bt 534.0 | 492.5 | 450.1 | 408.1 | 358.7 | 324.8 | 293.2 | 264.7 | 238.3 | 2106.2
| 610.7 l 556.6 | 503.2 | 451.0 | 187.1 | 166.7 | 145.0 | 131.7 | 116.9 | 103.0
Br3 862 | 789 | 710 | 644 | 3756 | 336 | 30.0 | 269 | 240 | 211
DIMENSIONS AND GAUGES IN INcHES

d 275 |27 27%s (27 273 [27%0 [27% [273e |27 | 201340
b 14%s | 144 liHa 14 10 9 ziu Dis 9‘;& 0% )
t 3% 1154 o He| & LT L o i
& 16 | 1¥e 1 | 1 e |10 | dife| dage| | dige
s 634 G634 ﬂ B34 4itg | 4'0e| 4'We| 4'%a| 4'Wa| 4 e
o 25 25 25 2570 | 25Wa | 2570 | 25%a | 2500 | 25Te
f 2314|234 33“ 2348 244 (244 | 243 | 24% 24“ | J*Ilv
fr 513a| H5%e| OH'%a| 51%e| 4 4 | 4 4 |
o 2¥as | 24s | 2 13 | 1'3e| 11Me| 1% 14 lf’u | Hic
k 14 14 14 14 1 1 i) ¥ ]
gmin, | 4 4 4 4 34 3% 34 3% 34 34
gusual| 5 5 5 5 5 il b 5 5 5
g1 | 3% 344 314 314 34 3 3 | 3 3 | 3

f.‘f:. o and k—Provide usual working clearances,
saxivusm Benvivag Mosmexts, Wen Rusmsrances, Erc.

Mmax| 802 | 739 | 075 | 612 | 538 | 487 | 440 | 397 | 357 | 324
230 206

Vmax | 250 200 188 229 186 166 149 148
12.81 [ 12.88 | 12.05 | 13.03 | 9.40 | 045 | 0.47 | 9.556 | 9.57 | 8,74
fb 14729 | 14322 | 13825 | 13224 | 14162 | 13500 | 12960 | 12221 | 11453 | 11508
bt 11135 | 9907 | 8834 | 7670 | 9743 | 8480 | 7335 | 6233 | 5280 | 5305
aymin | 15.59 | 16.11 | 16.81 | 17.75 | 16.57 | 17.43 | 18.48 | 19.88 | 21.54 | 21.26
x| 116 103 01 79 102 88 76 64 54 54
R 114 114 114 107 114 114 | 105 94 85 85
LR, | 28.14 | 25.92 | 23.60 | 22,88 | 18.88 | 17.09 | 16.75 | 16.90 | 16.82 | 15.26

WhO.| 42 | 42 | 42 | 43 | 42 | 42 | 42 | 42 | 42
Qu ¢

42
6415 | 5010 | 5401 | 4807 | 4304 | 3808 | 3518 | 3176 | 2860 | 2504

Mmas = Maximum Bending Moment in thwnndl nl loot pounds.
Vmax = Maximum Web Shear in thousanda of pounds
i Minimum l.od el Vmax mfut

e -V u.gu.u:w.hh
Rm Mni‘mmﬁ:dﬂmmn'hmn -Bhlndtuinlhmndldpamlﬁ
R Hmmumﬁedmhw.%mm page 250, in thousands of pounds,
i Gon including web rivets in pounds.
= cient of Strength = l'..‘Bt-l

To Mn-fuunlwuﬂydum‘bﬂdlmdinﬂlw-nd!ofmdi divide Q by the
required epan in feet.




122 CARNEGIE STEEL COMPANY
\ BEAM CARNEGIE BEAM SECTIONS
| . AS
| 24" BEAMS
I
| LOADS ArrowasLe UntrorM Loaps 1Nn THousANDsS oF Pounps
] AFpucabIa ﬂwbm sections are braced against lateral deflection
'or unbr, sections safe loads must be reduced, see page 93.
Maximum Bending Stress, 18,000 Pounds per Square Inch
= Nominal Depth and Flange Width—Weight per Foot 3 8
81:" | CB 244 24" x 14" |CB 243 24” x 12" |[CB 242 24" x93 8"5-3
Feet | 160 | 150 | 140 | 130 | 120 | 110 [ 100 | 94 | 85 | 76 3 2
Ibs. | Ibs. | lbs. | ibs. | lbs. | Ibs. | Ibs. | lbs. | Ths. | Ibs.
|
233.3
10 A 1.86
11 280.4 | 259.2 5| 222.00 198.6| 2.25
12 : | 225.00 203.5 182.0] 2.68
13 255.5) 232.3| 207.7| 187.8 168. 3.15
14 237.3| 215.7|| 192.9| 174.4 156. 3.65
15 221.5| 201.4{ 180. 162.8‘ 145.6| 4.19
16 207.6 188.8| 168.8 152.6 136.5| 4.77
17 | 195.4| 177.7| 158.8/ 143.6/ 128.5| 5.38
18 | ﬁi 167.8] 150.0 135.6( 121.4| 6.03
19 174.8 159.0| 142.1| 128.5( 115. 6.72
20 166.1 151, i' 135.0 122.1 109.2| 7.45
21 P B 172.5 158.21 143.8/ 128.6) 116.3] 104. 8.21
22 0 0| 164.7| 151.0( 137.3] 122.7] 111. 99.3| 9.01
23 s .1} 157.5 144.4/ 131.3| 117.4 106.2 95.0/ 9.85
24 B i 151,0, 138.4 125.9/ 112.5 101.7| 91.(]| 10.73
25 i i 144.9 132.9 l20.3‘ IUS.L'li 97.7 87.4| 11.64
26 | 180.6 177.7] 165.8 154.0,] 139.3 127.8 116.2| 103.9 93.9) 84.0| 12.59
27 182.6/ 171.1 159.7| 148.3| 134.2 123.0 111.9/ 1000{ 90.4 SO.QI 13.57
28 | 176.0) 165.0 154.00 143.0 1290.4 118.6 107.9| 96.4 B87.2| 78.0| 14.60
20 | 170.0 159.3| 148.6 138.1| 124.9 114.5/ 104.2| 93.1] 84.2 75‘3| 15.66
30 164.3| 154.0 143.7, 133.4| 120.8 110.7, 100.7| 90.0, 81.4 72.8| 16.76
31 159.0/ 149.0 139.1 129.1! 116.9 107.2] 97.4| 87.1] 78.8 70.5| 17.89
32 154.0) 144.4 134.7| 125.1| 113.2 103.8) 94.4| 84.4] 76.3 68.3| 19.07
33 149.4) 140.0, 130.6 121.3) 109.8 100.7| 91.5/ B81.8 74.00 66.2] 20.28
34 145.00 135.9 126.8! 117.7) 106.8) 97.7| B&. 79.4 71.8 64.2] 21.53
35 140.8 132.0, 123.2| 114.4i 103.5! 94.9 86.3| 77.2 69‘3( 62A4i 22.81
36 136.9 128.3| 119.7| 111.2| 100.6/ 92.3| 83. 75.00 67. 60.7] 24.13
37 133.2) 124.8 116.5 103‘2! 97.! 89.8 81. 73.0 66. 59.0/ 25.49
38 120.7| 121.6/ 113.4 105.4] 95.3] 87.4 79.5| 71.1 64.3 57.5| 26.89
39 126.4 118.4 110.5{ 102.7 92.9i 85.21 77. 69.2 62. 568.0) 28.32
40 123.2| 115.5( 107.8 100.1j 90. 83.00 75.5 67.5‘ 61.0 54.ﬁ| 29.79
42 117.4{ 110.0 102.6/ 95.3 86.3{ 79.1 71.9| 64.3 58.1 52.0| 32.85
44 112.0f 105.0 | o8.0 | 01.0 | §2.3 | 75.8 | 08.0 | 014 | 685 | 490 36.05
46 107.2 | 100.4 | 93.7 s‘;.uu 18-31 72.2 | o8.7 | 687 | s3] 4er.s| 39.40
Loads above upper horizontal lines will produce maximum aljo_Ir-:ahle shear in webs.
Loads below lower horizontal lines will prod ive deflecti
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; CARNEGIE BEAM SECTIONS
- BEAM
AS
BEAMS I 1"
T Essextian Data
Maximum Shear, 12,000 Pounds per DATA
Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot
CB244 24" x 14" | CB243 24" x 127 |CB 242 24" x 93"

160 | 150 | 140 | 130 | 120 unlmo' 94 | 85 | 76
Ie, | the. | The. | The || Dhe | . | Ibs. | Ibs | ibs. | tha

£ min, [ 3H 3% 3% 3 % 3%
5 5 5

Mmax| 616 | 577 | 539 | 500 | 453 415i37a|338 305 | 278
Vmax | 108 | 185 | 172 | 159 | 157 | 143 | 130 | 148

ErLeMENTS

B5OGS.7, 4720.5 4380.4! 4045.1) 3669.7| 3343.5 3020.5) 2734.9 2457.2 2
410.8 | 384.9 | 359.2 333.6 301.9| 276.8 | 251.7 | 225.0| 203.5| 182
526.0 | 459.3 | 453.1 | 417.5 | 277.8 | 252.2 | 226.9 | 130.2 | 116.2 | 1
745 | 69.5 | 64.5 | 596 | 46.0 | 41.0 | 37.8 | 26 23.7

Druvexstons aNp Gavoes v Incaes
24130 24%s | 24% | 2414 | 24%e | 244 | 24 24%q | 2416 | 24

144 14;16 14lis | 14 1240 | 124e | 12 915 9iMa 9
'rla & Yia e 10 4 Fia i& nl b
1% 1Ma | 1 ‘ziu Mol 134g Aia 11
634 634 634 63 5! & :il 518ial 4'lie 4144 41010

2204 | 223% | 2238 | 22% || 22% | 2 22% || 2255 | 22% 23

200 | 20% | 203 | 20% 30?‘ 208 | 20% || 213 | 21% | 21
5}5 67k S | ok | 4 zil Aldfel  4'0a| 4lis| 4Me | 4l4a
11650 1% 114s 134 | 1% e 1% 18s | 1% 18s

11§ 144 14§ 11 1% 1 1 i

5 5
3% | 3w | 3w | sul3 |3
f, 11, 0 and k—Provide usual working clearances,
Maxivmom Bexping MomenTs, WEn Resisraxces, Erc,

Lmin | 12.43 | 12.47 | 12.52 | 12.57 | 11.52 | 11.60 | 11.65 | 9.27 | 9.32 | 0.30

12871 | 12211 | 12899 | 12196 | 11354

b 14684 | 14361 | 13089 | 18550 | 13443

fbt | 0838 | 0033 | 8226 | 7417 | 7246 | 6358 | 5495 | 6437 | 5513 | 4598

aymin | 13.99 | 14.36 | 14.82 | 15.40 | 15.62 | 16,48 | 17,50 | 16.54 | 17,73 | 19.87

Rmsx | 05 | 87 (79 |71 | 69 | 61 | 52 | 62 | 53 | 44

R 7 | 97 7 72 | 7| 79 | 71

LR, | 25.41 | 23.81 | 23.17 | 23.01 || 21.31 | 21.57 | 21.27 | 17.09 | 17.20 | 16.80

we.C. 6 36 |30 3

Q 4030 | 4619 | 4310 | 4003 | 3623 | 3322 | 3020 | 2700 | 2442 | 2184
Mmax = Maximum Bending Moment in thousands of foot pounds

b = Allowable Unit i
fbt = Value of Web in Buckling per inch of | in
a3 min = Minimum End Bearing to develop V in ;
Rmax = Maximum End Reaction when a; = 314 inches in pounds.
!ll!! = Muarximum Value of one Standard page 250, in thoussnds of pounds.
Lity Minimum Span in feet to develop Ry,
‘QTI.C—W tofo:fesuudud(i};us h:dlxﬂunhﬂmemdl.
=128y

To obtain safe 'wm&ydhtﬁi:uldludinthuuuudlofpmd&dividu(lbylhu
required span in feet.




CARNEGIE STEEL COMPANY

A

CARNEGIE BEAM SECTIONS

BEAMS

Maximum Bending Stress, 18,000 Pounds per Square Inch

Arrowasre Unrorm Loaps 1N THoUsANDS oF PouNps

licable only when sections are braced against lateral deflection
or unbraced sections safe loads must be reduced, sea page 93

Loads below lower horizontal lines will produce excessive deflections.

OB 241 || Nominal Depth and Flange Width—Weight per Foot | = 5
Bpan | 24x834 ) CB 213 21”x 13" [ cB212 21”x9" | 243%
Fet | 70 I 136 | 128 | 120 | 112 | 104 | 98 | 92 | 86 | 80 g 2
Ibs. | Ibe. | Ibs. | Ibe. | lbs. | Ibe. | Ibs. | Ibe. | Ibs. | Ibs. |
' i
230.4
9 : 274.2 | 255.0 | 238.2 | 220.8 1.51
10 195.4 51.0| 230.8 220.4 200. 1.86
11 177.6/ si2.0 | 202.4 | 272.8 228.2 214.3 2[."(.'I3I1 186.4% 2.25
12 162.8/7308.4 200. T 2s3.0 | 234.4 [ 209.2 196.5{ 183.6| 170.9| 2.68
13 | l5{].3| 284.7| 268.1| 251.2 .5 217.0] 193.1 181.3 18\?.-’:| 157.8]| 3.15
14 139-6“ 264.3 248.9 233.2 217.8 202.1) 179.3] 168.4 157.4| 146.5]| 3.65
15 130.3 246.7| 232.3| 217.7| 203.3| 188.6 167.4 157.2| 146.9 136.7| 4.19
16 122‘l!| 231.3| 217.8] 204.1| 190.5 176.8 156‘9 147.3| 137.7) 128.2] 4.77
17 114.9| 217.7 205.0 192.1) 179.3| 166.4 147.7 138.7 129.6 120.6] 5.38
18 108.5 205.6/ 193.6) 181.4 169.4 157'2i 139.5131.0 122.4 113.9 6.03
19 102.8/ 194.8 183.4 171.9 160.5 148.9 132.1 124.1| 116.0 107.9] 6.72
20 97.?|’ 135.('.?' 174.2| 163.3| 152.4! 141.4| 125.5 117.9 110.3 102.5) 7.45
21 93‘0|l; 176.2 165.9 155.5! 145.2‘ 134.7| 119.5{ 112.3 104. 97.7| 8.21
22 | 8838/ 168.2 1584 148.4 1386/ 1286 1141/ 107.2 100.2 932, 9.01
23 M,Ql 160.9/ 151.5 142.0) 132.6/ 123.0| 109.1] 102.5 95.8 89.2] 9.85
24 81.4 154.2) 145.2| 136.1| 127.0} 117.9| 104.6 98.2l 91.8 85.5] 10.73
25 78.2| 148.0 130.4 130.3l 122.(1 113.2) 100.4 943 88.2 82.{]I 11.64
26 75.1| 142.3] 134.0/ 125.6 117.3] 108.8/ 096.6/ 90.7| B84.8 78.9!‘ 12.59
27 72.41 137.1] 129.1] 120.9 112.9 104.8/ 93.0/ 87.3 81.6 7B.O'| 13.57
28 69.8 132.2" 124.5/ 116.6/ 108.9 101.0 SQ.'FI 84.2( 787 73.2] 14.60
29 67.4) 127.6) 120.2 112.6 1{15.1| 97.5| 86.6 81.3 T76. 70.7 15.66
30 35.1‘ 123.4l llﬁ.2j IUS.S'I. 101.6 94.3‘ 83.7 78.6 73.5 38.4” 16.76
31 63.0 119.4 1.12.4J 105.3] .3| 3 81.00 76.0 7].11 66.2] 17.89
32 61.1 IIB.?I 108.9 102.0 3 8 78.5, 73.7 68.9 Mll 19.07
33 59.2/ 112.1} 105.6/ 98.9 . 76.1] 71.4 66. 63.1| 20.28
8 | 258 1057 '056 833 717 674 630 580 2281
. | A | r - . o o o o
36 543 102.8 96.8 90.'?! 69.7| 65.5 61.2 57.0| 24.13
37 52.8| 100.0 94.2 88.3 67.8 63.7__59.6 554 2549
38 514 974 91.7]| 859 so.a 66.1 62.00 ss.0 | 5s.0 | 26.89
39 50.11 4.0 | 894 | 837 | 64.4 | 00.4 | 56.5 | s2.0 | 28,32
40 48.8i 92:5 | 87.1 | 8l.0 82.5 | 8.0 | Bs.1 | st.s | 20,79
42 46.5 32.85
44 14.4 36.05
46 || 425 ] 39.40
. |
Laods above upper horizontal lines will produce maximum allowable shear in webs.
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L ky et CARNEGIE BEAM SECTIONS
rg — P s BEAM
! :
it BEAMS 24"
itk "
i_é_ Tz EssenTiaL DaTA 21
i "f;;_: Maximum Shear, 12.000 Pounds per | DATA
by Squam |
Maximum Bending Stress, 18,000 Pounds per Square Inch
e Nominal Depth and Flange Width—Weight per Foot o
P B 241 " e e '
g N CB213 217 x13 CB 212 217" x9
- 70 l36 I28 IZO ll? IOI L1
Ibs.
E:.mlxsm
i. =1 1953.8 3313.7 3103.4) 2590.9 2683.7) 2475.3) 22345 2086.4 1939.3 1704.4
B 102.8 | 308.4| 290.4 | 272.1 | 254.1 | 235.7 | 209.2| 196.5 | 183.6 | 170.9
Iss 68.0 | 401.7 | 375.0 | 340.7 | 3243 8.7 | 125.0 | 116.3 | 107.7 | 90.2
B33 16.0 61.1 | 574 | 53.5 | 49.8 | 459 275 | 25.7 | 288 | 220
Dismessions AxD GAvGEes 18 INCHES
d 24 [ 213 [21% | 21% |21 |21 | 213 | 21% | 214 |21
b 814 1330 | 184 134 | 1344 | 13 B;i Dle | Ol 9
t i % 1 in e ] 10 in 1% H f0
P 14al 130 | 1 Mol W 2“ 1 150 I e
n 4%ie | 6%o | O6¥Ma| 6¥a| 63| 6Me | 43e| 4Me| 4Me| 4Ma
[ 2244 10540 | 19314 | 1980 | 10540 | 1980 | 10910 | 19%i6 | 19%4a | 1980
I 21% 173 173 l?li 173% 17W | 173 | 1736 | 179 | 173
fy BT 5% bl bls 12 ] 5% | 34 35 34 34
o 186a | i3el 134 | I0l4e 156 | 1%e | 1M | 114e 1% | 1M
k b2 1 1 1 1 1 1 1 1 1 1
gmin, | 314 101 k1 ak a1 a4 31s 31 3% 345
gusual | 5 5 5 5 ) 5 | & 5 5 5
2 2% | 3 38853 3 g1 f]e=3 3 2 |9
f, 11, o and k—Provide wsunl w workhlg clearances.
Maximum Benpinag MomexTs, Wen Resisvances, Era,
Mmax | 244 | 403 | 430 | 408 | 381 I"J 314 | 295 | 275 | 250
Viuax 115 156 136 127 117 137 128 119 110
Lmin 8.48 | 11.84 Il 9211197 |12.06 | 1207 | 9.16 | 921 | 9.25 | 9.20
b 11250 | 14881 | 14583 | 14253 | 13860 | 13434 | 14223 | 13864 | 13465 | 13014
1] 4500 | 9018 | B312 | 7625 | 6016 | 6247 7600 | 6960 6330 | A700
min | 19.60 | 11.96 | 12,24 | 12,58 |13.01 |13.51 || 12,68 | 13.07 | 13.54 | 14.11
Bmax | 43 80 74 67 61 55 a7 61 56 | &0
R 63 72 72 71 66 02 70 66 62 58
LIty 15.50 | 25.70 | 24.20 | 22,09 | 23.10 | 22.81 | 17.93 | 17.86 | 17.77 | 17.68
Wt C 36 30 a0 30 30 30 30 | 30 30 30
Q 1954 | 3701 | 3485 | 3265 | 3049 | 2828 | 2510 | 2358 | 2203 | 2061
Mmax = Maximum Bending Moment in thousands of foot pounds,
Vmu = Maximum Weh Shear in thousands of
lb = Mnmmam%rmhdevfd ‘meﬁux.m et -
fht = ?llueand:ln
aimin = Minimum End V in inches,
Rmax = ! whun-suhﬂhuiulbm:fm
R = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
Lt = Minimum Span i fo to develop R
gLC.-W' t of one Standard Cmnwumms including web rivets in pounds.
= cent - -
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
required span in feet.
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CARNEGIE BEAM SECTIONS

BEAM
AS
BEAMS 21
e
EssenTiaL Data 18
Maximum Shear, 12,000 Pounds per DATA
Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth und Flaugu Width— Wa.ght per Foot
g CB 2Il Jl" x 8" Il CB IB& ls" 13"
z 76 70 64 58° | 55 | 100 | 93 |
b, Tbs. Ibs. te. | b | dbs. | s | e
ELEMENTS
1 1684.0 | 15429 | 1403.3 1263 2 | IBGA? 1783.4 | 1648.4 | 1514.1
Bi-1 157.6 145,2 132.9 0.3 lll.]I 195.6 181.9 168.2
Is2 T70.67 64.3 58.2 52.0 47.29 253.4 234.0 214.7
2 17.4 15.9 14.5 13.0 | 11.8 | 420 38.9 35.8
Divexsions anp Gavees 1N INcHES
d 213 214 2114 21 20‘910 1814 | 18%% 18
b 8l 8lMe 84 8 8 12Mo | 12446 12
t 14 e 3 34 bt e} s Tie
P 134g ?i 14y % e % 134g %
a 31344 3 zio 31210 31Ma 3186 51%s 51340 5134q
[ 1934 19 19% 1934 1935 161 1612 161%
o 1854 1854 18%% 183¢ 1834 151§ 151 | 151
f1 3 344 au 344 34 54 Sl 5lis
[ 134 15a 114 1340 11 1% 114 13ie
o % H 34 % 34 1 7% rﬁ
gmin. | 34§ 344 34 3% 3% | 34 34 314
& usual 5 b5 5 5 5 | b | & 5
g1 2% 234 234 2% | 2y 3 S8 B
f, f1, 0 and k—Provide usual working clearances.
Maxmmom Besping Moumests, Wes Resisrances, Evc.
Mmux 236 218 I 190 180 168 | 293 273 252
Vmax 120 110 100 91 a0 109 101 93
Lmin 7.86 7.89 7.04 7.96 7.43 10.77 10.84 10.89
b 13373 12845 12209 11486 11530 14711 14340 13917
fht | 6272 5562 °| 4835 4135 4151 7326 6639 5970
a1min| 13.83 14.54 15.48 16.69 16.52 10.32 10.63 11.02
55 49 42 36 36 | 59 | 53 48
Ry 62 56 53 47 47 | 52 48 45
LIty 15.25 | 15.56 15.05 15.36 14.26 2257 | 22.7T4 22.43
Wt. C 30 30 30 30 30| 21 21
G 1801 1742 1595 1444 1340 i 2347 | 2183 2018
Mmax = Maximuom Bending Moment in thousands of foof. pounds.
Vmax = Maximum Web Shear in thousands of poun
Lmin = Minimum to develop V max. in feet.
b = Allowable Unit Stress for Web Bueklmg in gmndﬂ pernquuu inch.
bt = Value of Web in Buckling per inch of lengt|
a3 min = Mnnmum End Bearing to develop V in inches.
= Maximum End Reaction whan a1 = 314 inches in thousands of pounda,
Ry = Maximum value of one Standard Connection, page 250, in thousands of pounds.
LR, = Minimum Span in feet to duwlop R!
Wt. C. = Weight of one Stand luding web rivets in pounds.
Q = Cue cient of Stren; h-12 St-1.

obtain safe uniformly distributed load in thousands of pounds, divide Q by the

raqmmd:pnnm
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BEAM CARNEGIE BEAM SECTIONS

AS
18”I BEAMS

LOADS Avvowasre Untrorm Loaps 1v Trousanps or Pouxps

Applicabl hen sections are braced against lateral deflection
Fgr unm;mom safo loads must be reducod, seo page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot 3
Spo [ TCBUs2 187 x815” | CB A81 187 x715” 8
—— —— . -}
Feet 78 72 67 58 | 52 51 47 3 5
Ibs, 1be. Ibs. Tbs, Iba, Iba. | lba
i - . " =M
613 !
v 73 s3.0 | 11345] .si | 1as.3 0.91
8 8. 9. 78. F 8 | : 1.19
1] .8 | O Iﬁ% ! 1404 | 1259 l 119.8 | 113.9 1.51
10 173.5 160.1 1489 | 113.3 ‘ 107.9 102.5 1.
11 157.7 1455 | 1354 114.9 | 103.0 98.1 93.2 2.25
12 144.6 133.4 124.1 105.3 044 80.9 85.4 2.68
13 133.56 123.2 114.0 97.3 87.2 83.0 78.8 3.15
14 123.9 114.4 106.4 002 50.0 77.0 73.2 3.65
15 115.6 100.7 00.3 84.2 755 719 68.3 4.19
16 108.4 100.1 93.1 | 79.0 T0.8 67.4 64.0 4.77
17 1021 942 | 876 | 743 66.6 63.4 60.3 538
18 06 B8O | 82.7 | 702 629 59.9 56.9 6.03
19 9.3 84.3 784 | 66.5 59.8 56.8 53.9 6.72
20 86.8 80.1 | 744 03.2 56.0 53.9 51.2 7.45
21 g26 | 762 | 709 | 02| 540 514 | 488 s21
22 78.9 728 67.7 574 51.5 49.0 46.6 9.01
23 75.4 69.6 64.5 54.0 49.3 46.9 44.6 0.85
24 723 60.7 62.1 52.0 47.2 44.9 42.7 10.73
25 69.4 634.0 H9.6 50.5 45.3 43.1 41.0 11.64
20 66.7 61.06 57.3 48.6 43.6 41.56 30.4 132.59
27 64.3 50.3 55.2 46.8 42.0 30.9 38.0 13.57
28 62.0 57.2 653.2 45.1 40.5 38.5 36.6 14.60
29 50.8 55.2 51.4 43.6 49.1 a7.2 353 15.66
30 57.8 534 49.6 421 37.8 36.0 342 16.76
31 56.0 | 516 | 480 | 408 | 365 | 348 | 331 | 17.80
32 542 | 500 | 465¢ 305 | 354 337 | 320 | 1907
33 2.6 Y] ITH! 38.3 [TE] 2.7 . 20.28
34 s1.0 AT 438 57.3 ma n.7 20.1 21.53
35 0.0 8.7 2.4 361 % 0.5 0.3 22.81
Loada above upper horlzontal lines will prod i llowable shear in webs,
Loads below lower horizoutal lines will prod ive deflocti
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CARNEGIE BEAM SECTIONS

AS BEAM
BEAMS I 18" |
EssexTiaL Darta
Maximum Shear, 12,000 Pounds per DATA
Square

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot
g CB 182 18" x 814" | ~ CB 181 187 x744"
z 78 72 67 58 TN s Ve I
Ibs. 1ba. | Ibs. Ibs. Ibs. Tbs.
ELEMENTS
| I 1318.8 1208.1 1117.1 060.8 855.1 810.0 765.6
81 1446 133.4 124.1 105.3 04.4 89.9 85.4
[ ] 0.9 82.9 76.4 49.0 43.3 40.5 38.7
8r1 21.2 194 | 180 130 | s | 107 103
DivexNsions axp Gavoes I~ _!_m_nms
d 184 184 18 1844 18l% 18 18
b 8% BH 814 74a T4 THe 714
1 . 3 1
P 1310 11{e % Yia s
5 44a 44e 4le a4 db5 334 %
[3 16 1614 1614 163% 1674 1674 1674
] 154 154% 154 157 1574 157 15373
h 384e 384a 3%4e 34s 3i4e 3lie 34e
: 1 il -+ l;:a 1;10 l;: 1;:! x 1.
g min, 3{& 3% 34 3 3 3 3
£ usual 5 b 5 5 5 b
g | 3 3 3 23 2% 2% 2%
I, 11, 0 and k—Provide usunl working clearances.
Maxmusm Benpinag MomwenTs, Wes Resisrances, Trc.
Mmax a7 200 186 158 142 135 128
Vmax 103 05 RS 86 77 81 [
Lanin B.41 8.45 8.49 7.34 7.36 6.65 7.41
fb 14400 13980 13558 13240 12531 12096 11785
bt | 6782 BOO5 5605 5203 4436 4874 3771
aimin | 10.64 11.02 11.43 11.98 12.82 12,14 13.8%
Rmax 55 40 44 42 a6 390 30
iy | 40 46 43 41 37 40 34
LR 17.71 17.40 17.32 15.41 15.31 13.49 15.07
We.C 21 21 21 21 21 21 21
Qg | 1785 1601 1489 1264 1133 1079 1025
Mmax = Maximum Bending Moment in thousands of foot pounds,
Vmax = Maximum Web Shear in thousands of
(R N oabin Ui e for Web Buckling I pounds nch
- e Unit or in per square inch.
fit = Valncand:hﬂnoklh;whdadlazmm.
ay min = Minimum End to develop V in inches.
Rmax = Maximum End when a1 = 314 inches In thousands of pounds.
R = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
LR, Minimum Span in feet to develop R.
Wt. C. = Weight of one Yacluding web rivets in pounds

= Coeficient of =12 811,
o Obiokn e yalseudy dieibated Joad tn {iccssnds of pounds, divide Q Ly e
roquired span in feot.
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BEAM CARNEGIE BEAM SECTIONS
AS
16" I BEAMS
LOADS AvvowasLe UnirorM Loaps 1x THoOUsANDS oF Pounps

] __AF | Aplglina.ble only when sections are braced against lateral deflection
'or unbraced sections safe loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

e Nominal Depth and Flange Width—Weight per Foot =1
—_ - Y] L=
sll’n“ CB 165 16 x 14”7 CB 164 16" x 12”|CB 163 16" x 814" 4P
Feet 115 | 107 [ 100 | 90 | 83 | 76 | 68 | 63 | 58 §
Tbe. | Tbe. | Ibs. | Ibs. | Ibs. | Ibs. | the. | lbe. | Ibe.
! | Bl Bl BB
|: | || 1706 | 1870 | tae0 Il
9 | _192.0 | 177.3 | 180.0 i 151.8 61204 | 151
10 . ;TB'B':F‘P?E.QI“IB‘QTQ‘H 136.6 | 126.6| 116.5 1.86
11 | eors | 1018 | [171.4]158.1|144.7 124.2|115.1|105.9 | 22
12 |205.2100.8 | 17s.2 | 157.1|144.9|132.7 | 113.9|105.5| 97.1| 2.68
13 | 189.4 |176.2 T64.6 145.0|133.7|122.5 105.1| 97.4| 89.6 | 3.15
14 | 1759|1636 1529 | 134.6|124.2(118.7| 97.6| 00.4| 83.2 | 3.65
15 | 1641 |152.7 | 142.7 | 1257|1159 106.1 | 91.1| 84.4| 77.7 | 4.19
. |
16 | 153.9]143.1|133.8] 117.8|108.7| 99.5| 85.4| 79.1| 72.8| 477
|
17 | 1448|1347 [125.9| 110.0|102.3| 93.6 | 80.4| 745 685 | 5.38
18 | 136.:8|127.2|118:9| 104.7| 96.6| 884 759| 703 | 64.7 | 6.03
19 | 12908 (1205(112:6| 99.2| 91.5| 83.8 71.9| 66.6| 61.3| 6.72
20 | 123.1|114.5 107.0| 94.2| 86.9| 79.6 | 68.3| 63.3| 58.2| 7.45
21 117.2]109.0'101.9' 80.8| 828| 75.8| 65.1| 60.3| 555 8.21
22 111.9|m4.1| 97.3 | 85.7| 70.0| 724 621 57.5| 53.0| 9.01
23 |107.0 996 93.0 82.0| 756| 60.2| 59.4| 55.0| 50.6| 9.85
24 |[1026| 954 89.2| 78.5| 72.4| 66.3| 56.9| 52.7| 48.5 [ 10.73
25 98.5| 91.6| 856 75.4| 69.5| 63.7| 547 50.6| 46.6 | 11.64
26 94,7 | 88.0| 82.3| 725 66.9| 61.2| 526 48.7| 44.8 | 12.59
27 91.2| 84:8| 70.3| 69.8| 644 59.0| 50.6| 46.9| 43.1 | 13.57
28 870| 81.8| 76.4| 67.3| 62.1| 56.9| 48.8| 45.2| 416 14.60
29 849 7.0 | 73.8 | 650 eo.0 | 540 | _47.1| 3.0 | 40.2 || 15.86
30 §2.1 | 76.3 | TLa 0.8 | 58.0 53.1 45.5 42.2 25.8 | 16.76
| 31 79.4 | 7130 , 00 | oo | s0a | s | e | sos | se | 17.89
32 | .e | T | ons | 8.9 | a7 i I | 19.07
I 5%

Loads above uppa_r hn_ril.outn! Eea will prod_m; m&ill.‘ll:l.lll alla;gabln l_hm m webs,
Loads below lower horizonial lines will prod ive deflect
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e ky ot ip CARNEGIE BEAM SECTIONS
o &
H AS
ate BEAMS Il i
] i ML P L,
LoaE i EsseENmAL Data
;Q_;_ Maximum Shear, 12,000 Pounds per DATA
b Square Inch
Maximum Bending Stress, 18.000 Pounds pnr Square Inch
Nominal Douth and l"‘hngu Wﬁlh——-Wd;htpw Foot
’g CB 165 16”x 147 | CB lo4 16" :_5_13'_' h§| CB 163 | w xssg"
= [ s [ o7 || [ 8 [ 726 | e8 | @
1bs. Ibs. | fe. | Ibs | lbe. I lh-~
Ennlzn'rn
1y 16656.0 | 1537.2 | 1426.8
B4 | 205.2 | 190.8
Iss 426.2 | 393. 366.0
8+ 60.6 56.1 &
y ] DIMENSIONS AND
d 1614 161
b lin- 14
(} ) 14
P Lifq it
a 6% | 6%
e 14% 143
f 13 13 &
i (30 Blia 5% 5l }«
0 15 13a 114 1iie 1% 1Ha 13is 13 1Hs
k 1 1 1 i i i il i bil
gmin, | B4 34 314 34 3% 31 34 344 31
g usual | & 5 i 5 5 5 5
gr_ ! 34 | 34 34 3 3 3 I 2% 2% | 2%
.1, 0 and k—Provide usual working elearances.
Maxmmusm Bexoing Mosmests, Wes Resistaxces, Etc.
Mmax 308 280 267 | 236 217 199 | 171 | 158 140
Vmax | 89 a6 59 B0 | 85 | 79 72
Limin ll 88 ll 94 | 12.01 9.57 9.81 9.90 | RO01 8.06 8.00
b 15060 | 13000 | 15000 | 15000 | 14920 | 14481 | 14649 | 14257 | 13810
bt 7980 | 7440 | 6960 7425 | 0833 | 0068 8416 | 5788 | 6170
n min | 8.93 5.86 B.80 8.93 8.04 9.20 9.24 .54 .00
Rmu 60 56 52 56 51 46 48 41 39
5 b2 48 52 48 44 46 | 43 40
Ll’l 21 U‘B 22,02 | 22.20 | 18.13 | 18.11 | 18.10 14.86 | 14.72 | 14.57
Wi, (‘ 21 21 21 21 21 21 | N 21
Q "’*lﬁ" 2200 2140 | 1885 1739 1502 | 1387 1206 | 1105

Mmax = Maximum Bending Moment l.hmn&nﬂmtwmdl.
Vmnx -HnlmquhShwhnhm:m:»f nids.
B = Alowable Uit Sheems for Web Backing tn pounds ineh
- ) or g in T square -
inch of length in pounds.

Rmax = Hm&dm:hmutzhhdtuinwdm
R& WVﬂmﬂmaMﬂdM.mthMdm

l.nhmm lnenod R;.
l..C. Wi S;num ‘"h,? {hcludi wob riveta in pounds.

Q = Cool dmtu( b-w B1-1, -
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the

required span in feet.
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CARNEGIE BEAM SECTIONS

BEAM
o T

BEAMS
Arrowasre Unmrorm Loaps 18y Trousanps or Pounps

AS

when sections are braced against lateral defloction

o
ornnhﬂ;a{fmﬁm safo loads must be reduced, see page 93
Maximum Bending Stress, 18,000 Pounds per Square Inch

A

LOAD:

iy 3258 3382 REBRI SS¥RI 2L32R 75
JmIgRe) OO mime MUMNNY =RCSH SDﬂwu mwumw ”W
i ... | - 2 e | - & 1
° = , | eM®m=CIy Kmaw CDEQT NmRVGED ﬂﬂﬁ._” "
»|38| d2gdnd g3393 SERIN SANNR SIWFI 3
=
L = f——t—
m 2| . urrec- onnwme weede oncow ane, .
g z EE-A S@RT FBIRG ISBES BERRA NEGEia o
]
e _ _
{ it PG @2o%e annew Qoaee ea- L
__m <3| £ 72383 39978 nEsss Saslil 3
&l
| & -
_"m = | R RORS ABRA WIIOY QAT ARA ..
- P~ - - e 2
1% X 2 SEER [EBEd S8%58 Raiss 8Rfxd i
uM. W
g _ =90 NT=mD weoEn aueaw ool L
m_s ¥ | 2% $r322 289%Y 99253 Jaqjdd i
= (%]
- BUOAN NADNN MNOEE EEEON N e
- IRASE ZZRR2 SRIART $IVER BREEE &g
$23 | orwog mamvs ehmag FANIR KRRAR &8

produce maximum allowable shear in wobs,

horisontal 1
horisontal

Loads above u
Mbdwlu;”:
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CARNEGIE BEAM SECTIONS
AS
BEAMS Ils,,
Essentran Dara
Maximum Shear, 12,000 Pounds per DATA |
Square Inch ]

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nﬁmhul Dqﬂ.h nml Flange Wldl.h—Wdﬂt per Fmt

g CB 162 167" x7” CB 161 16" x 6"
- 50 45 43 h 40 38 35
Iba. Ibs. 1bs. Iba. Ibs. Iba,
ELeMENTS
Ies | 666.0 595.0 523.8 52486 | 4751 435.5
811 1.9 73.8 65.7 | 65.6 1 593 | 54.7
Irs | 382 34.0 28.9 208 | 192 I 17.5
83 10.8 0.7 8.2 ] 8.5 } 6.4 __ B8
Dimensions ANp Gavaees v Incres
d 1634 1644 151%40 16 16 15 Ma
b THe 7}10 ?;h 7 ] 0
[} a5 0 1 Ma Bie Ba
P 5% 0 14 ] 14
n a3 3 33 3 2% 2?5
e 141%4e 14154e 1415q 141444 141%4e 14184
E 14 14 14 14 14 14
i 2% 234 2% 2% 2% 216
0 1% 14e 1 1 1 fa
k i 5% M 5 4
& min, 3 3 3 3 3 3
£ usal 4 4 4 4 344 314
' 218 2% 2% 24 21 214

f, 1, o and k—Provide usunl working clearnnces.
Maxmom Bmmmu l\Iouuum Wepn Resisrances, Ero.

Mmax| 123 111 99 08 59 82
Vmax 71 63 72 56 60 55
Lmin |  6.96 7.02 5.50 7.07 5.90 5.92
fb 13473 12785 13836 11042 12558 11977
fht 4877 4168 5159 3463 3943 3473
mmin | 10.41 11.11 9.84 12.08 11.30 | 1198
37 31 39 sa” I 30 26
R 38 34 40 30 33 30
LR, 12.03 13.02 9.56 13.12 10.78 10.94
Wt.C. 21 21 21 21 21 21
Q 983 880 788 87 | N3 656

Mmax = Maximum Bending Moment in thousands of fool pounds.
Vmax = Maximum Web Shear in thr.unndl ofpmlm:h

mm-vﬂmdwgdmnu&lint:p:&ehvuﬂmehm
a1 = Minimum op V in inches
Rmax m

= Maximum End when a; = 314 inches in thousands of pounds.
R = Hsnmum'a’n}ueul Btandard Connection, page 250, in thousands of pounds,
{;,"‘ C.= Wqﬂ:td’ . mw"m luding web rivets n pounds.
.C.= ane
Q Coefficient of Strongth=12 8-y, a3

Tnnhuhu!oummmlydhh'ﬁuhdlmdhlhwdldpmm&,diﬁdeﬁhyﬁe
required span in foot,
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BEAM CARNEGIE BEAM SECTIONS

AS
1 "I BEAMS

LOADS Avrowasre Ustrorm Loaps 18 Taousanps or Pounps

Agﬁl}{ﬂ.hle when sections are braced against lateral deflection
unbr&vmcﬂnmule loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot ,i
CB 145 14" x 12" CB 144 14" x 107 =
Feet 105 95 85 T T 0l 3
Iba. Ibs. Ibs. Ibs. | Ibs. Iba,
1.51
10 1849 168.1 148.3 1.56
11 177.6 160.6 143.6 124.9 113.2 101.6 2.25
12 | 162.8 147.2 131.6 114.5 1038.8 03, I 2468
13 150.3 135.9 121.5 106.7 956.8 6.0 3.15
14 130.5 120.2 112.8 08.2 50.0 79.8 3.65
15 130.2 117.8 105.3 01.6 83.0 74.5 4,19
16 122.1 110.4 08.7 85.9 77.8 69.8 4.77
17 1149 103.9 92.9 80.8 733 65.7 538
18 108.5 08.1 87.7 76.3 G9.2 621 8.03
190 102.8 93.0 83.1 723 65.5 58.8 6.72
20 97.7 B8.3 79.0 68.7 623 55,9 745
21 03.0 84.1 75.2 65.4 59.3 53.2 8.21
22 88.8 80.3 %8 1 6256 56.6 50.8 0.01
23 84.0 76.8 68.7 | 590.7 54.1 486 | 0.85
24 814 73.6 65.8 57.3 51.9 46.0 10.73
25 78.1 70.7 632 | 550 49.8 44.7 11.64
20 781 a0 ‘ 60.7 50 470 a0 12,590
7 724 e 58.5 50.0 0.1 i 13.67
28 9.8 0.1 56.4 | 4 it 20.0 14.60
Loads above upper horizsontal lines will prod ti_m!’imlllﬂnﬂown.hklhﬂ.rmm
Loads below lower hori | lines will pr
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i key ef CARNEGIE BEAM SECTIONS
13l - AS
d4¢ ¢ i BEAMS I1 "
| '_ - tgdad & )
L9 ; Ea EssenTian Dara
;ﬁ-_;; Maximum Shear, 12,000 Pounds per DATA
e Square Inch
Maximum Bending Stress, 18,000 Pounds per Squara Inch
g Nommn] Dapth a.ud Flange W;dth We.lght per Font
3 CB 145 14" x 12" [ T CB 144 14" x 107
z 105 95 85 ! 7)) 68 (1]
ibs. | 1bs. ‘ tbs. | ibs. \ e
EreMENTS
I4-1 1169.6 1044.0 921.3 823.5 T38.8 656.2
Si-1 162.8 147.2 131.6 | 114.5 103.8 93.1
2 292.6 262.0 232.0 134.5 120.6 107.1
81 48.4 43.5 387 I 287 24.0 214
DimeNstoNs AND Gavees IN INCHES
d 1434 1434¢ 14 | 1434 1414 1414
b 1214 124 12 | 104 104 10
t %ia H [ Ha e i)
P W 134s 131q Ho 5%
a 5'210 51¥g 5'2‘1!1 4144 4134g 41344
. 12% 12% 12% 12% 1234 1244
{ 11 11 11 115 1156 115
fy 535 514 bk 44 44 4144
0 11448 134 134 13 1844 144
k % (£ % 3 H 34
g min. 314 34 34 314 34 3%
g usual 5 5 5 5 5 5
g2 3 & at 3 1 0028 234 2%
f, f1, 0 and k—Provide usual working clearances.
Maxivum Benping MomenTs, Wes Resistances, Erc,
Mmas| 244 221 197 172 | 186 140
Vmax 92 83 73 81 73 65
Lmin 10.57 10.70 10.80 8.51 8.58 5.65
b 15000 5000 15000 15000 15000 14671
fht 8040 7275 6525 7020 ‘ 6375 5604
8 min 7.90 7.80 7.70 7.91 7.83 B8.01
57 al 46 50 45 39
R 42 38 34 | 37 34 30
Lﬂh 23.26 23.24 23.22 | 18.57 18.32 18.62
Wt. C. 15 15 15 | 15 15 15
I 1954 1766 1579 1374 1246 1117
Mmax = Maximum Bending Moment in thnusunds of foot pmmda.
Vmax = Maximum Web Shear in thousands of pounds.
Lmin =" Minimum Span to develop V max. in feet.
b = Allowable Unit Stress for Web Bunkllng in pounds per square inch.
fbt = Value of Web in Buckling per inch of length in pounds.
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Reaction when a1 = 34 inches in thousands of pounds,
R = Maximum Value of one Standard Connection, page 250, in thousands of pounda,
Lil{ 1 = Minimum Span in feet to develop R .
Wt.C. = Weight of one Sl.a.ndard Gnnnmum meluding web rivets in pounds.
Q = Coefficient of Stren, 12 8-
To obtain eafe unifor mhur dmtnbuted load in thousands of pounds, divide Q by the
required span in feet.




CARNEGIE BEAM SECTIONS

CARNEGIE STEEL COMPANY

1

BEAM
w]

AS

ArrowasLe Unmrorym Loaps 18y Taousanps oF Pounps

LOADS

A]g:l.lmbla only when sections aro braced against lateral deflection
'or unbraced soctions safe loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Squaro Inch
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CARNEGIE BEAM SECTIONS

i
£
i ?_ AS BEAM
at BEAMS | Il 4
,§_ EssENTIAL DATA
: :_.{ :1.. Maximum Shear, 12,000 Pounds per DATA
S Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
— | Nouios! Depth sud Flangs \\'idth—We]ght per Foot ——
e T = = CB 141
§ CB 143 147 x8 CB 142 14" x 6% O
z 58 53 48 42 39 | 38 | 36 33 30
Ibs, Ibs. | Iba. lba. | Ibe. be, | e | Tha || ibs
EremeENTS
| . 552.5 | 496.0 | 431.5 | 398.3 | 357.56 | 365.6 | 333.4 | 202.0
S1-1 85.0 78.2 70.9 60.6 56.3 51.1 51.9 47.6 41.8
j 62.8 56.8 50.8 30.2 27.7 24, 25.4 23.0 15.5
e | 156 [ 34y | a2 R | ‘B2 | 7 | 78 (@B | B2
Divexsions AND GAUGES IN INCHES
d 14 141% 14 1414 14%s | 14 144 | 14 13154
b 8Ms 814s B 6130 | 61340 676 634 634 6
t ] 3% 5ia iia Ha 3% e 14 1
] 14g 5% 1] He 14 He 14 e zio
a 376 318 316 3 ] 34 34 314 218
[ 1234 12% 12% 134 134e | 134es | 1346 | 13Me 134
f 115 115 115 1214 1214 124 1244 1214 1214
f1 3% 31 3u 213{g | 218 | 213 213s | 214 2He
o 184a 14 134e 1 1 s laig & 1%
k 3% 4 3% 8 3 5 Y H 3%
gmin. | 3% 3% 34 3 3 3 3
gusual| 5 5 5 s 1 4 4 4 3%
g2 2% | 2% | o2y 21 | 21 | 2u 21 | 21 21
f, f1, o and k—Provide usual working clearances.
Maxivonm BE\ID‘I\G MomeNTS, WEB REsmchEB, Erc
Mmax 128 117 106 91 84 w 78 71 63
Vmax 71 64 58 || 58 54 63 50 45 45
Lmin 7.28 182 7.38 | 6.22 6.25 4.87 6.27 6.30 5.54
fb 15000 | 14603 | 14088 | 13965 | 13529 | 14607 | 13022 | 12430 | 12450
bt 6195 5520 4832 | 4778 4302 5478 3828 3356 3362
aymin| 7.83 8.07 8.43 8.68 9.02 8.00 9.46 10.02 9.97
Rmax 39 34 34 30 38 27 23 24
R 32 30 27 27 209 30 23 21 21
L.ﬁl 16.[)5 15.64 | 15.76 13.47 1'3 51 10.22 | 13.54 | 13.60 11.04
15 15 15 | b 15 15 15
Q | 1(127 gas | s51 | 797 _676 | 613 | 623 | 571 | 502

Mmax = Maximum Bending anent in tliémnds of foot poumia

Vmax = Ma:lmum Web Shear in thousands of pounds.
Lmin = Minim to develop V max. in feet.
fb = M]owahle nit Stress for Web Buckling in pounds per square inch.

fht = Value of Wah in ‘Bucklmg per inch of length in pounds,
Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds.

Ry = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
LR; = Minimum Span in t'ect to dm.elop R;.
(\;@’t.C-W t of one St d C etuds ding web rivets in pounda.

min = Minimum End Bearing to develop V in inches.

cient of&he:l}nh =128:-1.
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
required span in feet.




138 CARNEGIE STEEL COMPANY

BEAM CARNEGIE BEAM SECTIONS
AS
12" I BEAMS

LOADS | Arvowaere UnirorM Loaps iy Trousanps oF Pounps

| & plicable only when sections are braced against lateral deflection
or unbraced sections safe loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot -gv g
s{:“ CB 124C 12" x 127 | CBI124B 12"x12” | 2%
Fot | 102 | o5 | 88 | 82 | 76 | 70 | 65 3 &
Ibe. I bs. 1bs. Ibs. Ibs. 1ba. Ibs.
271.6 193.0
6 | 2404 |_mo 186.8 0.67
7 206.1 |T199.0 172.8 160.1 150.6 0.1
8 180.3 | 174.2 140.1 |T1347 1.19
9 160.3 | 154.8 | 1493 130.5 1245 | 119.7 115.3 1.561
10 1442 | 13903 | 1344 30.2° | 1121 | 1078 | 1043 | 1.86
11 131.1 126.7 | 122.2 | 1184 | 101.9 98,0 04.8 2.25
12 120.2 | 116.1 | 112.0 | 108.5 93.4 89.8 86.9 2.68
13 111.0 | 107.2 | 103.4 | 100.2 86.2 82.9 80.2 3.15
14 103 99.5 | 96.0 93.0 80.1 77.0 74.5 3.65
15 96.2 92.9 89.6 86.8 74.7 71.8 69.5 4.19
16 90.2 87.1 84.0 81.4 70.1 67.4 65.2 497
17 84.8 82.0 79.1 76.6 65.9 63.4 61.3 5.38
18 80.1 7.4 74.7 72.3 62.3 59.9 57.9 6.03
19 75.9 733 70.7 68.5 59.0 56.7 54.9 6.72
20 72.1 69.7 67.2 65.1 56.0 53.9 52.1 7.45
21 68.7 66.3 64.0 62.0 53.4 51.3 49.7 8.21
22 [' 65.8 63.3 81,1 9.2 50.9 49.0 474 9.01
23 02.7 60.6 B84 56.6 8.7 6.9 45.8 .85
24 I e0a 8.1 8.0 5.3 46.7 4.9 | 43.5 |‘ 10.73
| 1 | 1.2

Loads ai:m upper horizontal lines will produce maximum allowable shear in wel.:s‘_'
Loads below lower horizontal lines will produce excessive deflecti




BEAM SAFE LOADS

CARNEGIE BEAM SECTIONS

Maximum Banding Stress, 13,000 Pounds per Square Inch

v
i A8
d BEAMS Ilz,, +
II.- EssEnTiaL Data
Maximum Shear, 12,000 Pounds per DATA
Square Inch

Numinni Depth and Flange Width—Weight per Foot

139

§ CB 124C 12" x 127 CB 124B 12" x 12"

o

= 102 95 88 82 76 70 65

1bs. Ibs. =1 1ba. 1bs. Ibs. Iba.
ELEMENTS
11 721.4 696.6 872.0 650.8 560.2 539.0 521.3
811 120.2 1106.1 112.0 108.5 93.4 89.8 86.9
I32 260.6 249.7 239.2 230.5 187.5 180.7 175.2
Se-a 41. 40.5 30.4 38.4 30.6 29.8 29.2
DimensioNs AND GAUGES IN INCHES

d 12 12 2 12 12 12 12
b 1214 12%4e 123s 12 12 1214 12
t 154g 8 5 1 L 1 He
p 1 1340 13 134p i)
a 5134q 5134 5l4ig 5134s 5i1Ma 5l34g 5134¢
¢ 104 03§ 1035 103 0 103 1034
f 934 oK 934 014 055 935 934
f 5Ma 5ie 53 53e 531 5;15 53ie
o 135 1 3 134 13ia 130 13e
k % % n ¥ 34 N
£ min. 3% 318 318 318 314 338 34
gusual| 5 5 5 5 i 5 =5 5
g 2% 2% 2% 2% 2% 2% 23

f, f1, o and k—Provide usual working clearances.

Maxivum Bexpine Momexts, WEs Resiatances, Erc.

Mmax 180 | 174 168 163 140 135 130
Vmax 136 | 111 36 65 96 | 75 58
Lmin 5.31 6.27 7.78 9.98 581 | 715 9.05
fb 15000 15000 15000 15000 15000 | 15000 15000
fbt 14145 11565 9000 6795 10050 T845 6000
a; min 6.60 6.60 6.60 6.60 6.60 6.60 6.60
Rmax 92 75 59 44 65 51 390
R 49 49 47 36 49 41 32
Ll!ll 14.72 14.22 14.30 18.08 || 11.44 13.14 16.29
Wt.C. 15 15 15 15 I 15 15 15
Q 1442 1393 1344 l 1302 1121 | 1078 1043

Mmax = Maximum Bending M tin t ds of foot pound

Vmax = Muumml Wub Bhear in thﬂumuds of uuda

Lmin = Upan to develop V max. in

fb - M.Imhie

Stress for Web Bucklmg nds per lqus.re inch.
fbt = Value of Web in Buckling per inch of lengtﬁm
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds.
L[]{ = h{mmn\'n]uen;gswn
1 = Minimum Bpan in ey
Wt.C. = Weight of one St pthon fncludl
Q = Coefficient dStrenI?thnﬂ 811,
To obtain safe un
required span in feet

g web rivets in pounds.

Connection, page 250, in thousands of pounds.

amly distributed load in thousands of pounds, divide by the




140 CARNEGIE STEEL COMPANY
BEAM I CARNEGIE BEAM SECTIONS
AS
12" I BEAMS
LOADS Arrowanre Usirors Loaps 1N Trousaxps oF Pounps

Applicable only when sections are braced against lateral deflection
%wmmmMmmbemm.mmﬂﬂ

Maximum Bending Stress, 18,000 Pounds per Square Inch

i

| Nominal Depth and Flange Width—Weight per Foot
'CB123B 127x9" CB123 127x8” | CB 122 12 x 614" L3

._!g

Foot 1756 [ 60 [ 85 | 80 | 45 40 | 36 | 34 | 32| 28 | 28
Ibe. | Ibw | Jbw. § lbe | Ibw. | The. | Ibe. | Ibs. | The. | lbe. § lbe.
108.3

5 | ” 81 | 047

[ 79.2 .1 | 61.4] 0.87

% 119.0 (7.9 | 010 526, 091

8 7 16,0 ' B 504 81.(1 53.4) 460! 1.19

a9 103.9 2 78.5 52.8| 54.2| 47 4] 40.9] 1.51
10 04.6 T 70.6 47.56) 48.8| 42.7) 36,8 1.86
11 6| 856.0 Al 64.2 43.2) 44.4| 38.8] 93.6| 2.25
12 85.8| T7.0 X! HR.8 39.6| 40.7| 35.64 30.7) 2.68
13 70.2| 71.9 D 54.3 36.6| 37.5| 32.8' 28.3| 3.15
14 73.5| 00.8 . 50.4 34.0| 34.8 30.5) 26.3] 3.865
15 68.6| 62.3 9 | 471 31.7| 32.5{ 28.5( 24.6] 4.10
16 64.4) 684 X 44.1 29.7| 30.5{ 206.7) 23.00 4.77
17 606 556.0 4 41.5 28.0{ 28.7| 25.1}] 21.7] 5.38
18 57.2| 51.9 £ 392 264 27.1| 23.7] 20.5] 6.03
19 54.2| 49.2 A 372 25.0| 25.7| 22.5) 19.4] 6.72
20 51.5| 40.7 .8 35.3 23.8 244! 21.3) 184] 745
an 40.0] 44.5 .8 33.6! 29, 22.6! 17.5§ 8.21
22 90,3 | 438 | 3.0 | 358 | 331 | 288 .8 67 | 9.01
a3 W | wa | T " 20.7 1.0 .85
24 an | wo | aar 19.8 w3 | 10.73
Loads above upper b 1 lines will produce maximum le shesr in webs, ]
Loads below lower horizontal lines will produce excomsive defl
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)
= CARNEGIE BEAM SECTIONS |
: ; BEAM ||
1
d BEAMS Ilz,, |
i- EsseNTIAL DATA
DATA

Maximum Shear, 12,000 Pounds per
Square Inch

CB121 |

‘gs cB IZS-B - I2"’.‘9“’F CB 123 12"x8"| CB122 12"x 614" 127 5 6
= | 66 [ 60 | 55 | 50 | 45 | 40 | 36 | 34 | 32 | 28 25
lba. | lbs. Ibs. lbs. Iba. Ibs, | lbs. Ibs. Ibs. Ibs. Ibs.
ELEMENTS '
- 525.7| 472.0| 428.4| 400.5] 356.9| 313.7| 280.1| 238.1 .3 213.4| 183.0
11 85.8| 77.9| 71.4|| 65.4| 58.8| 52.3 | 45.8| 39.6| 40.7 | 35.6 | 30.7
Isa 99.1| 89.0| 809 || 57.5| 51.2 | 44.9 | 254 | 21.0| 22.3 | 19.2 13.8
8 21.8| 19 18011 142 | 12.7| 11.2 ] 7.7 6.3 6.8 5.9 4.6
Divexsions aND Gavces 1¥ INCHES |
d |12 1214 | 12 124 | 1236 |12 [ 124 |12 |123¢ |12 1% |
b gg 9% 81 sa 8 6% 6% s;‘g 8;? 6 |
P ¥ b E}é g % éé % B! Ly T ig
8 480 45| 4% | 312 37| 32| 3% 3} 3% 3% 2%
[ 1055 | 10855 | 103 10 45 10?"6 105 f 1115 | 111 1115 |11 Ilg {
£ 9 i)ég 9 915 | 95| 93¢ 1[)2‘6 10 1034 lﬂﬁ 10 |
14 3 3 3 3| 3%| 3% 28| 2 2;4 2 21 |
g min. 3 3;% 3% 3 3 3 3 3 3 3 3 |
gusual | 5 5 5 5 5 4 4 4 4 3 |
g2 23| 23| 2% | 2% | 23¢| 23| 2| 24| 244| 214 2 ;
f, 1, 0 and k—Provide usual working clearances. |
Maxmvom Benping MoMENTS, WEB Resistances, Erc. |
Mmax | 120 | 117 | 107 98 88 78 | 69 59 61 53 | 48 |
Vmax 66 59 54 53 47 42 || 45 54 40 35 | 34 |
Lmin |7.81 |7.86 |7.93 | 7.39 |7.43 | 7.51 || 6.08 | 4.39 | 6.13 | 6.18 | 5.36
fb 15000{15000{15000/| 15000/ 1462514004 (14251 15000/13575 12706 12753 |
fbt 68720 | 6135 | 5025 | 5415 | 4768 | 4061 | 4389 | 5625 | 3720 3061 |
aymin | 6.74 | 6.66 | 6.60 (| 6.74 | 6.92 | 7.28 || 7.24 | 6.61 | 7.68 8.33 8.24
Rmax 44 40 37 36 31 26 29 36 24 20 20
R 35 32 30 28 26 23 24 30 22 19 19
Llih 14 71 14.61 (14.28 14.01 {13.57 |13.64 |11.45| 7.92 {11.10|11.24 | 9.69
Wt. C. 15 15 15 15 15 15 15 15 15 15
Q 1(}30 935 | 857 785 | 706 | 628 || 550 | 475 | 488 | 427 368

Mmax = Maximum Bending Moment in thousands of foot pounds. ’

Vmax = Maximum Web Shear in thousands of pounds.

Lmin = Minimum Span to develop V max. in feet.

fb = Allowable Unit Stress for Web Buckling in ds per square inch.

fbt = Value of Web in Bugkling per inch of length in pounds.

a1 min = Minimum End Bearing to develop V in inches. |

Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds.

Ry = Maximum Value of one Standard Connection, page 250, in thousands of pounds. |

LR; = Minimum Span in fect to develop R;.

WtC -W tufumSt;udardGmnecﬂonindudmgmbanmunds |

Q = Coeflicient of Strength=12 81-1. |
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the |

required span in feet. |
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CARNEGIE BEAM SECTIONS

BEAM
‘W.I

AS

AvrvowasLe Uxwrorm Loaps 1y Trovsaxos or Pounps

doeflection
A%pmm when sections are braced against lateral

LOADS

sections safe loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

* Nominal Depth and Flange Width—Weight per Foot

i
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i XM, CARNEGIE BEAM SECTIONS
LT = BEAM
: AS
41 BEAMS Iw,,
Lot ] Essentiat, DATA
e, o4 Maximum Shear, 12,000 Pounds per DATA
bhingy e Square Inch |

Maximum Bending Stress, 18,000 Pounds per Square Inch

— ——— =a

. Nominal Depth and Flange Widih—Weight per Foot
g CBI103A 10" x10” | CB 102 10”x8” | CB 101 10" x 6"
Z | 64 | 59 | 84 | 49 42 | 36 | 3 30 | 26 | 23 (21
fbe. | The. | lbe. | ibs. | the | Ibe. | Tbe. | be | Ibs. | Ybe | ibs
ELeMENTS
I-1 |308.8|208.5| 284.3 | 272.0 | 1904|1756 | 163.4 | 163.2| 139.5 | 122.2 [107.6
Bi-1 [61.8 |50.3 | 56.9 [ 54,4 | 38.1 | 35.1 | 32.7 | 31.9 | 27.6 | 24.4 ‘zu
I+ [108.3)|101.7| 07.2 | 03.0 | 36.8 | 34.4 | 32.5 | 18.6 | 15.7 | 18.7 | 12,0
Be: |204 (1081192 | 186 | 89 | 85 | 81 | 6.1 | 52 | 46 | 4.0
DimexstoNs AND GAvGES IN lxcl_lu :
d 10 [10 [10 |10 10 |10 |10 104 | 10| 10 934
b 10% 10%| 10% 10 8 8| 8 6% @ [} 8
: 0
a 4 4 4 4 3 3 3 2| 2% 2%| 28
: 8 8 8 8 9 0% 9%1 03 9’12 0% 9;2
f 7 7;2 7;2 7%l 8 8 8 8 8 885 8
fy 4ig| 4 4 435 3 3 3 2 2% 2% 2%
W 3 B A
gmin. 332 3 3 3 3 3 3l 3 3 -y [
gusual| 5 5 5 5 5 5 5 3;2 3;-2 3;2 sﬁ
g2 2| 24| 23] 341 214| 215 241 2 2 2 2
f, 1y, 0 and k—Provide usual working clearances,
XIMUM en Resistances, Erc,
Mmax | 93 a7 ! 33
Vmax | 05 28 27
Lmin | 3.01 | 4. 3 530 | 4.768
b (1 15000 1 ' 1368813752
bt |11865| 9660 3720 3148 3163
s min | 5.50 | 5.50 8,17
s | 11| 58 2 |
Lk, |5.70 | 547 6.10 |5.43
We.C.| 15 5 16 | 15
Q 742 | 712
Mmax = Maxim
Vmax = Maximum
ol ob, Buckling I pounds inch.
- per square
fbt = Value of Web in Buckling per inch of length in pounds.
aymin = Minimum End wcnl:rdnp?hh&-.
Rmax = Maximum End when a1 = 344 inches in thousands of pounds,
Ry = Maximum Value of one Standard Conneetion, page 250, in thousands of pounds.
i - Minimum Sy in Tt o dovlop R
J4.C. = Weight ofane Standard Comn {hcluding web rivets in pounds.
- =138y

distributed load in thousands of pounds, divide Q by the




144 CARNEGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS
9» AS
8” BEAMS
AvvowasLe Untrorm Loaps in Trousanps or Pounns
when sections are braced against lateral Mm

urun sections safe loads must be reduced, seo page
Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot =
CB93 9'x9”|CB 92 9'x614"”| CB 83 8" x8" |[CB 82 8"x61¢"” 'E‘Bl
Feet |"48 [ 43 | 38 || 35 32 29 || 42| 36 | 31 | 30 | 27| 24 g
Ibs. | Ibe, | The, || The. | Ibs. | Ibs. | Jbe | Ibw, | Ibs, | Ibs | Ihe, | Ibs.
i 58.8 | 531 | b0
6 75 D8 300 745 O T 350 52.6 |47.3 421 | 0.67
53 | 78 2 K y 52,6 | 47.3 42, X
7 820 ,ﬂ%ﬁ"ﬂ' 58.0|53.0 | 48.0 M.IiM.B 47.245.1 |40.6 |136.1| 0.01
8 718 3 56.8 50.7 |46.4 | 42.0 53.1!48'0 41.3 '39.5 35.5 31,6 1.19
0 |63.8/57.2|50.5]45.1 |41.2(37.340.8 42,7 |36.7|35.1(31.6/28.1! 1.51
10 |5?.4 51.4 454 40,6 |37.1[{33.6 44.9 38.4 33.0|31.6 284253, 1.88
11 |52.2 46.8 |41.3 | 36.9 |33.7 {30.5 1 40.8 34.9 (30.028.7 [25.8/23.0| 2.25
12 (47.8 (42,9 (37.933.8/30.9(28.037.4 |32.0/27.5(26.323.7|21.1| 2.68
13 | 44.2 |39.6 (35.031.2|28.5(25.8 |34.5 (20,6 1254 (24.3 1219 (104 | 3.156
14 | 41.036.7 32,5 |20.0 126.5 |24.0 | 32,0 [27.5/23.6 | 22,6 |20.3 |18.1| 3.656
156 |[38.3 34.3 (30.3 |27.1 |24.7 (22,4 |20.0 "2t | 220 | ;1 | 180 | 00 | 4.19
16 |35.9 32.2 /28.4 (26.423.2 |21.0 | 280 | 0.0 | 20,0 | 107 | 178 | 1as | 477
17 | 1.5 | 303 [ 2.7 | 230 | 215 | 198 | 20.4 | 220 | 194 | 186 | 107 | 10 | 538
18 | 319 | 280 | 259 | 208 | 208 | 107 | 30 6.03
19 | »ma2 | ma | ma H 24 | 105 | 17T | | [ ’6.72
s l.o-dllhuwu'ppw_- horisonta 'hnu_mT TE— allowable shear in webs,
Loads below lower horisontal lines will pe ive deflecti
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32 CARNEGIE BEAM SECTIONS
1 2 BEAM
1 ] H AS
dt BEAMS 9"
i,,é_ i Essentian Dara 8"
Maximum Shear, 12,000 Pounds per DATA
Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange Width—Weight per Foot
g CB93 9x9’ | CB 92 B"xﬁ.li"| CB 33 8 x 87 h‘ CB 82 B8”"x64"
Z | 48 ui 38 35 3:‘ 3o| 30 \ 7 24
Ibe. | Tbs. | Tbe. | Ibs. | Ibe. | Ibe. Ih. Iba. | lh. Ibs.
ELEMENTS
Iy |221.1 195.5 170.4. 155.4 140.5 126.0, 156 2 131.3 110.9.107.8 | 95.9 | 84.3
1 47.8| 42.9| 37.9| 33.8| 30.9| 28,0 37.4| 32.0| 27.5[26.3 | 23.7 | 21.1
r: 73.8| 65.4| 57.1|| 26.6| 24.0| 21.6 51 4| 43.4| 36.723.4 | 208 | 183
Sy [163]145/12.7] B.1| 74| 0.6 | 127/ 108! 92 |71 | 6.4 | 56
Drvexnsions axp GAvces I8 Incaes
d 04| 94| 9 9% ﬂﬁ ) 8%| BX| B8%| 8% | 8
? ﬂﬁ Dl 9 82 8,‘ 0 8 83(- 6% aﬁ Dig
4 445 4 45 3;2 sﬁ 3 3% 35 3;2 3’2 Sﬁ 3%
a
o 8 8 8 8 8 8 7 Th|l Th| "% 7 7%
t T 7 7 i 1 7 7 (i) ﬂ;z 6;2 614 65 (i}
fy 3% 3% 3%| 2% 2% 2% 3 3 3 2% 2 234
f LRI L) B AR A ) B |
gmin. | 3 3 - 4 3 3 3 3 3 3 3 3 : 3
gusaal, 5 5 5 4 4 4 5 b 5 4 4 4
g2 2151 26| 2350 23| 214] 2350 334) 234) 236] 216123 | 244
f, 11, © and k—Provide usual working clearances,
Maxivom Bexpine Mosmexts, Wen Resistaxces, Erc
Mmax | 72 64 a7 51 46 42 50 48 41 l 39 306 32
Vmax | 44 39 37 | 34 | 30 2 &
Lmin | 6.50 | 6.59 |6.66 | 549 |5.58 |5.58 | 5,74 |5.8]1 |5.88 | 5.38 5.52
15000 15000 1500015000, 150001 15000 15 15000115000/ 15000
fot 5070| H355 | 4740 | 5025 | 4605 | 4185 | 5850 4350 || 4470 | 4020 | 3585
aymin | 5,08 .02 95 06 [5.00 |4.95 | 4.60 [4.51 443 |4.51 | 4.45 | 4.40
Rmax | 3 a1 27 29 27 24 43 20
R 42 | 37 33 | 20 41 38 | 30 | 32 28 | 25
Lﬁ; (] 6.06 |6.80 [ 5.79 |5.62 (579 | 54T |5.33 |5.50 | 4.93 | 5.08 | 5.00
Wwt. C. 5 | 15 5 15 15 15 15 15 15 15 15
Q 574 | 515 406 | 371 440 | 384 [ 330 | 316 | 284 | 253
Mmax = Moment in thousands of foot
Vmax = um%?mmmw pomsls;

e TP S ”J&uﬁ‘uﬁw inch.
ar u Per square

= Minimum End Bearing to develop

- mmmm-;-a}ihwuhw pounds,
R = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
LR, = Minimum Span in feet to develop R
gt. - Wi :dﬁlwmuswﬁn‘ndndluwubﬁ'minmm

- = =1
Touhdnu!emmlydwhhdlmdhlhmhofpmﬁ divide Q by the




146 CARNEGIE STEEL COMPANY

REAM. | STANDARD MILL SECTIONS

9 AS

4 I BEAMS

LOADS AvvowasrLe UntrorM Loaps 1y TrousaNDs or Pounps
e g

Maximum Bending Stress, 18,000 Pounds per Square Inch

Nominal Depth and Flange WidthHWeight per Foot -
B4 07 x5 K©r B39 8 x5 % -
Feet 25 20.5 21 17.5
lhl. Ths. Ibs, Ibs,
00.1

3 §2.1 [ A 0.17

4 63.7 50.5 47.6 0 0.30

5 50.9 36.1 3s8.1 343 047

6 42.4 38.4 31.7 286 0.67

7 36.4 329 272 245 0901

8 31.8 28.8 23.8 21.5 1.19

9 283 25.6 21.1 19.1 1.561
10 26.5 23.0 19.0 17.2 1.56
11 23.1 20.9 17.3 15.6 2.25
12 21.2 19.2 15.9 143 2,68
13 10.6 17.7 14.6 13.2 3.156
14 18.2 16.5 13.6 123 3.65
15 17.0 15.4 TX] 1.4 4.19
16 15.9 14.4 ne 1.7 4.77
17 15.0 130 1.3 10.1 5.38
18 .1 125 6.03
19 134 12,1 6.72

Loads above upper horizontal Itnu will prod 1l le shear in weba,

Loads below lower horizontal lines will produce excessive tldwum
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STANDARD MILL SECTIONS

5
BEAMS

EssenTiaL Dara

Maximum Shear, 12,000 Pounds per
Square Inch

BEAM

9-”
T

DATA

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections
g B 40 9" x 54" B 39 8" x5"”
2 .
1 = 25 20.5 21 17.5
| Ibe. Ibs. Ibs. Ibs.
ELEMENTS
| PO 95.5 86.6 63.4 57.4
Bi-1 21.2 19.2 15.9 14.5
I2s 8.8 8.0 6.6 6.0
Ba-2 3.3 3.1 2.6 2.4
Divensions axp Gavees 18 IncHES
d 9 9 8 8
b 534 54 54 5
t ;f H 3% M
P % 34 Bis e
s 214 21 234 2%
Grip 36 3 8ie Sie
f ket TV 65§ 636
o ¥4 # s 1Hg
g usual B 3 3 3
gz 215 214 2% 214 -
f and o—Provide usual working clearances.
Maxmom Benping MomeNTs, WEB Resisrances, Erc
Mmax 32 29 24 21
Vmax 41 25 35 22
Lmin 3.10 4.56 2.76 3.87
fb 15000 1 15000 15000
fbt 5700 3379 5400 3465
1 min 4.95 5.23 4.40 4.40
Rmax 33 19 30 19
R 40 25 38 24
1 3.18 4.61 2.51 3.63
Wt. C. 15 15 15 15
Q 254 230 191 174
Mmax = Maximum Bending Moment in thousands of foot pounds.
Vmax = Maximum Web Shear in thousands of pounds.
Lmin = Minimum Span to develop V max. in feet.
fb = Allowable Unit Stress for Web Bucklmg in pounds per square inch.
fbt = Value of Web in Buckling per inch of length in pounds.
81 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds.
R, = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
= Minimum Span in feet to develop Ry.
Wt C = Weight of one Standard Connection mc]udmg web rivets in pounds.
Q = cient of Strength=12 S1-1,

To obtain safe uniformly distributed load in thousands of pounds, divide Q) by the

required span in feet.
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| H.BEAM H-BEAMS
8" AS
t :l)” | BEAMS

ArnowasLE UntForym Loaps 1Ny THousanDs oF Pounbps

| Applicable only when sections are braced against lateral deflection
or unbraced sections safe loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

~ Nominal Depth and Flange Width—Weight per Foot A
Span H 4 [ H3A | _H3 H2 [HIL | & 8
in 8" x 87 6" x 6 6 x 6 5 x5'"4"" x 4" é‘sg
Feet | 577 343 |32.6| 27.5| 25 | 225 20 | 189 | 138 | & &
|| Tbs. 1bs. Ibs. Iba. Ibe. Ibs. 1bs. 1bs. 1ba.
—1
| _an.0
3 | _ss.0 | 3.1 4.0 e | 21.2 0.17
4 00.6 |_12.0 | 49.3 | _4sa | 7410 |_se.0 [ 285 | 15.9 0.30
5 72.5 604 s0.1 || 39.4 | 37.6 | 32.8 [ 31.0 | 22,8 | 12,7 0.47
I (i} 60.4 | 57.8 | 56.4 | 32.9 | 31.4 | 27.4 | 25.9 | 19.0 l 10.6 0.67
7 51.8 | 495 | 483 | 28.2 | 26.9 | 23.4 | 22.2 || 16.3 |_ 9.1 0.91
8 453 | 434 | 423 || 246 | 235 | 205 | 19.4 .14.3 | 5.0 1.19
9 403 | 38,6 | 87.8 | 21.9 | 209 | 18.2 | 17.2 12,7 | 7 1.51
10 36.2 | 34.7 | 33,8 | 19.7 | 18.8 | 16.4 | 15.5 1.4 || 6.4 1.86
11 329 | 316 | 30.8 || 179 171 14.9 14.1 10.4 . 2.25
i az 30.2 | 28.9 | 28.2 || 164 | 157 | 137 | 120 2.68
, 13 27.9 | 26.7 | 26.0 | 153 14.5 12.6 1.9 3.15
14 25.9 | 248 | 24.2 3.65
15 .3 | 281 22.0 4,19
16 w7 | sy 1.3 4.77
17 1.3 | 20.4 10.0 5.38
Losds above upper horizontal lines will produce maximum allowable shear in webs.

Loads below lower horizontal lines will pr ive deflecti
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a H-BEAMS
Vi K
f‘ig‘_____' =-jp AS HBEA;}
= BEAMS I 4
i =i . 12183 EssenTian Data £
:-a 2 Grip Maximum Shear, 12,000 Pounds per DATA 1
b Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections
-g H4 87 x8” (H3A 6" x6”| H3 6 x6” 5"ng' | _‘,‘,"“,,
z 372.7 34.3 32.6 27.5 25 22.5 20 18.9 | 13.8
Ibs. Ibe. g Tha. 1ba. 1bs. 1ba. 1bs. be.
EreMeENTS
I 120.8 | 115.5 | 112.8 403 | 47.0 41.0 38.8 23.8 10.7
11 30.2 289 28.2 16.4 15.7 13.7 12.9 9.5 5.3
| o 36.9 35.1 34.2 16.0 14.9 12.2 11.4 7.8 3.6
Suae |0 0l | Dewt | g6 § OFiR! (|5 gia0 Juiint el 8l 1.8
Divensions aAxp Gavees 1N INcHES
d 8 I 6 6 5 4
b 814 8 i | BMe | S1%s | Ble | S5lie 4
t 1% 3% ie [ S0 || 34 14 ;? L
P }‘& 6 e e 14 14 4 3 5 3
a 3 zia 313is | 31Mg 213 | 21¥4q 23 2% 2% | 1%
Grip Tie e He 23 15 & 35 He | 3
i 64 614 6l 414 4% | 4% 43 33 I 21
0 % ¥ % % 7% 1346 1340 e )l %
gusual| 5 5 5 34 316 | 318 314 28 | 244
f and o—Provide usual working clearances.
Maxmvum BeExping MomesTs, WeEs Resisrances, Erc.
Mmax| 45 | 43 | 42 25 [ 24 [ 21 19 ] 14 8
Vmax 48 36 30 32 | 23 27 18 19
Limin 3.78 | 4.82 5.63 3.12 | 4.18 | 3.04 430 | 3.04 212
fb 15000 | 15000 | 15000 | 15000 | 15000 | 15000 | 15000 | 15 15
“fbt 7500 5625 4563 ] 6570 4605 5625 | 3712 [ 4695 4695
aymin | 4.40 4.40 4.40 3.30 | 830 | 3.30 §| 2.75 | 2.20
41 | 31 [ ‘28" | “83 23 | 28 | ig | 22 21
Ry 53 39 33 | 23 16 20 13 18. |
LR, 3.42 445 | 513 | 4.28 580 | 411 5.95 3.56
Wt.C. 15 15 i 15 | 8 8 8 ‘ 8 8
362 347 338 | 197 188 164 155 114 64

Mmax = Maximum Bending Moment in thousands of foot pounds.
Vmax = Maximum Web Shear in thousands nf{puuuds.
Lmin = Minimum Span to develop V max. in {eet.
fb = Allowable Unit Stress for Web Buckling in pounds per square inch.
fbt = Value of Web in Buckling per inch of length in pounds.
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Keaction when ay = 314 inches in thousands of pounds,
R = Maximum Value of one Standard Connection, page 230, in thousands of pounds.
Lll; = Minimum Span in feet to develop It;. M
Wit. C. = Weight of one Standard Connection including web rivets in pounds.
Q = Coefficient of Strength=12 §1-1.
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
required span in feet.
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‘ BEAM AMERICAN STANDARD BEAMS
. AS
| 24" BEAMS
‘ LOADS Avvowasne Uxrorm Loap 1x Trousanps oF Pounps
Agpl,k:ahla when sections are braced against lateral deflection
or un sections safe loads must be reduced, see page 93
Maximum Bending Stress, 18,000 Pounds per Square Inch
T il Depth and Weight of Sectiors i = 3.3
v B 18 247 x 734" Bl 24"x7" S
Feet| 120 | 115 | 110 [105.9 100 | 95 | 90 | 85 | 79.9 3 i
tba. | Ibe. | Tbe | ibe | b | dba | e | b | “ibe
4303 395.1 |
6 | sone | 4348 . 3. B34 | 3m.3 0.67
T 1| 420.1 |_ass.s | se0.0 | 338.8 | 328.8 X 6 2880 0.01
B | 376.4 | 367.0 J v 200.5 | 287.7 | 278.8 | 270.0 | K 1.19
9 | 334.5 | 3206.7 | 318.8 | 312.4 | 2683.5 | 255.7 | 247.8 | 240.0 | 231.9 1.51
10 | 301,1 | 204.1 | 286.9 | 281.2 | 237.2 | 230.2 | 223.0 | 216.0 | 208.7 1.86
11 | 273.7 | 267.3 | 260.8 | 255.0 | 215.6 | 200.2 | 202.7 | 196.4 | 180.7 2.26
12 || 250.0 | 245.0 | 230.1 | 234.3 | 107.7 | 101.8 | 185.8 | 180.0 | 173.9 2.068
13 || 231.06 | 226.2 | 220.7 | 216.3 | 1824 | 177.0 | 171.5 | 166.1 | 160.8 3.15
14 || 215.1 | 210.0 | 204.9 ! 200.8 | 169.4 | 164.4 | 159.3 | 154.3  140.1 3.65
15 || 200,7 | 106.0 | 101.3 | 187.4 | 168.1 | 153.4 | 148.7 | 144.0 | 139.1 4,19
16 | 188.,2 | 183.8 | 179.3 | 176.7 | 148.2 | 143.8 | 13D.4 | 135.0 | 130.5 4,77
17 | 177.1 | 173.0 | 168.8 1 1656.4 | 139.5 | 135.4 | 131.2 | 127.0 | 1228 5.38
18 | 167.3 | 163.4 | 150.4 | 156.2 | 131.8 | 127.9 | 123.9 | 120.0 116.0 6.03
19 | 158.5 | 154.8 | 151.0 | 148.0 | 124.8 | 121.1 | 117.4 | 113.7 | 109.9 8.72
20 | 160.5 | 147.0 | 143.5 | 140.6 | 118.06 | 115.1 | 111.5 | 108.0  104.4 T7.45
21 | 143.4 | 1400 | 136.0 [ 133.9 | 1129 | 100.6 | 106.2 | 102.8 900.4 8.21
22 | 136,09 | 133.7 | 130.4 | 127.8 | 107.8 | 104.6 | 1014 ' 982 049 09.01
23 | 1309 | 127.8 | 124.7 | 122.2 | 103.1 | 100.1 970 | 939 | 90.7 9.85
24 | 1855 | 12256 | 119.5 | 1171 8.8 959 | 929 1 90.0 | 87.0 | 10.73
25 | 120.4 | 117.6 | 114.8 | 11256 040 | 921 8921 8BB4 835 |11.64
26 § 115.8 | 113.1 | 110.4 | 108.1 01.2] 885 858! B3.1 803 |12.50
27 | 1115 | 1089 | 1083 | 104.1 B7.8¢ 852 B26| 800 773 |13.57
28 | 107.5 | 1050 | 102.5 | 100.4 847 822 | 796! 77.1| 74.5 |14.80
20 § 103.8 | 101.4 | 98.0 ! 90.9 Bl.8| 794 | 769 | 745! 720 | 15.68
30 | 100.4 | 98.0 | 95.6 | 93.7 70.1 | 76.7| 743 | 72.0 ) 696 | 16.70
31 a97.1 94.9 | 926 | 90.7 765 74.2| 719 607 673 |17.80
33 941 91.9 89.7| 8790 741 719 | 60.7| 67.5| 652 | 19.07
33 | 91.2| 89.1 | 869 | 852| 719| 69.7| 67.6 654 | 633 | 2028
a4 880 | 8056 | 844 | B27 69.8 ) 67.7| 856 635 | 614 | 21.53
35 B6.0 | 840 B82.0| BD3 67.8| 65.8| 63.7 617 | 59.6 | 22.81
36 | 836| 817 797 781 | 659/ 639| 619 60.0 580 2413
37 81.4 795 | 776 | ToL0 64.1 | 62.2| 603 | 584 | 56.4 | 25.40
38 702 | 77.4 755 | 74.0 624 606| 58.7| 56.8| 54.0 | 28.80
39 712 | 754 | 736 721 80.8| 500| 57.2| 554 | 53.5 || 28,32
20 | 753 | 735 J 7,7| 703 | 503 57.5| 558 54.0 ‘ 52.2 | 20.70
42 71.7 | _70.0 683 | 669 565 | 548| 53.1 | 51.4| 49.7 | 32.85
44 054 06,8 06,2 63,9 3.0 623 0.7 401 nr 36.05
46 | ess 03,9 0.4 [T 518 50.0 a8 | 47.0 s | 839,40
48 (7%} 0L 50.8 .8 TR e 46.5 | 5.0 as | 42,90
Londs sbove upper horizontal lines will prods allowable shear in webe,
Loads below

lower horizontal lines will Eﬁ--ﬂum exvessive deflections,
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AMERICAN STANDARD BEAMS
BEAM
BEAMS Iw
EssENTIAL DaTa
Maximum Shear, 12,000 Pounds per DATA
Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
s Depth smi Flange Width—Weight per Foot
3 B18 24"x7%" | B1 24"x7"
= 120 115 110 105.9 | 100 95 90 85 79.9
lbe. | dbs. | s | Jbs | ba. | lbs. | Ibs | s | lbs.
ELeMENTS
I:-1 | 3010.8 | 2040.5 | 2860.1 | 2811.5 | 2371.8 | 2301.5 | 2230.1 | 2159.8 | 2087.2
1=1 250.9 | 245.0 | 239.1 | 234.3 197.6 | 191.8 | 185.8 | 180.0 | 173.9
12 84.9 82.8 80.6 78.9 48.4 47.0 45.5 44.2 429
822 .| 211 20.7 20.3 20.0 13.4 13.0 12.8 12.5 12.2
Dmvexsions axp Gavees 18v INCHES
d 24 | 24 24 | 24 | 24 | 24 24 24 24
b 8lis | 8 Tiie | T | T4 7¥a ket Tiie 7
t 134a | ‘zin 84 4 114¢ 5% e %
P 1% | 14 1y 5T R %% b 3
B 35 I 336 356 3% | 34 34 314 314 3%
Grip | 14 | 14 | 18 | L& | % % % %
¥ 2014 2014 | 204 2014 | 20% 20% 2034 2034 20%
o 1% 17 174 1% | 1% 156 158 ¥ 136
gusual, 5 5 5 5 | 4 4 4
ga | 34 3% | 3% | 3u 3 3 3 3 3
f and o—Provide usual working clearances.
Maxn[uu Besping MomexTs, Wee Resistaxces, Erc.
Mmax 3?6 368 359 351 206 | 288 279 270 | 261
Vmax 230 212 | 194 180 ’ 215 ‘ 198 180 162 | 144
Lmin 6.55 6.03 7.38 7.81 5.51 5.82 6.20 6.66 7.25
b 15000 | 15000 | 14867 | 14449 ‘ 15000 | 14950 | 14439 | 13815 | 13006
fbt 11970 | 11055 | 10035 | 9031 11205 | 10256 | 9010 7778 6503
aymin | 13.20 | 13.20 | 13.37 | 13.93 13,20 | 13.26 | 13.95 | 14.85 | 16.14
114 IO-D | 95 86 106 L 97 86 74 62
Ry a7 a7 97 97 97 07 88 79
LR 15.52 Id la 14.79 | 1449 | 12.22 | 11.86 | 11.49 | 12.27 | 13.21
wt.C. 36 36 | 36 36 36 |' 36 36 36 36
| s011 | 2940 | 2869 | 2812 | 2371 | 2302 | 2230 | 2160 | 2087
Mmax = Maximum Bending Moment in thousands of foot pounds.
Vmax = Maximum Web Shear in thousands of pounds.
Lmin = Minimum Span to develop V max. in feet.
fh = Allowable Unit Stress for Web Buckling in pounds per square inch.
fbt = Value of Web in Buckling per inch of length in pounds.
a1 min = Minimum End Bearing to develop V in inches.
= Maximum End Reaction when a; = 314 inches in thousands of pounds.
Ri = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
LRy, = nimumﬂpanm[eettodevelaplh
Wt.C. = Weight of one S luding web rivets in pounds.
Q = cient of Streny =12 St-1.

To obtain safe uniformly distributed load in thousands of pounds, divide ) by the

required apan in feet.
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%+, AMERICAN STANDARD BEAMS

AS
BEAMS

EssenTian Data

Maximum Shear, 12,000 Pounds per
Square Inch

Maximum Bending Stress, 18,020 ™-unds per Square Inch

Depth and Flango Wndth*Wﬂ.ght per Foot

"E B2 Jl]” ;t 7' B3 20" x6l{"
z° 100 95 20 B85 81.4 75 70 65.4
1bs. Ibs. lbs. Ibs. 1bs. 1bs. Ibs. Ibs.
ELEMENTS
I+ 1648.3 | 1599.7 | 1550.3 | 1501.7 | 1466.3 1263.5 | 1214.2 | 1169.5
811 164.8 60.0 155.0 150.2 1406.6 126.3 121.4 116.9
Ie2 52.4 50.5 48.7 47.0 45.8 30.1 289 27.9
Sa-2 14.4 14.0 13.7 13.3 13.1 9.4 9.2 8.9
Dmnusmns AND GavuGes IN INCHES
d 20 2 | 20 20 20 20 20
b T4 THe 7}1’: THe 7 638 Biia 614
t bi] 134e 3 5% i 5% Yo 14
P 13{g 154 1544 154g 154g 134e 134g 1346
a 33 3314 3Mae 3Ma 3Me | 2% 2 27%
Grip 1 1 1 1 I % 3 3
1614 1614 1614 1648 1614 17 17 17
gl 134 134 134 1% 134 114 134 114
gmin, | 234 234 2% 214 216 | 218 2% 234
gusual| 4 4 4 4 4 4 4 4
g 3w | 3w | 3w | 3u | 8su | 3 3 3

f and o—Provide usual working clearances.
Maximom Besxpine MomexTs, WEBR REsisTances, Erc.
[]

Mmax | 247 240 233 225 2200 || 190 182 1756
Vmax 210 192 174 157 144 154 136 120
Lmin 4.72 5.00 5.34 5.75 6.11 4.93 5.35 5.85
fb 15000 | 15000 | 15000 | 15000 | 15000 15000 | 14908 | 14210

bt 13085 | 12000 | 10890 9795 2000 9615 8453 7105
sy min | 11.00 11.00 11.00 11.00 11.00 11.00 1-1;‘210 1%5.519

Rmax 111 102 93 83 7 82

Ri 81 81 81 81 79 81 74 66
LR, 12 21 11.85 11.48 11.13 11.13 9.36 9.84 10.63
Wt.C. 30 3 30 30 30 0

0 3
1973 1920 1860 1802 1759 1516 1457 1403
Mmax = Maximum Bending Moment in thousands of l'ont pmmds

Vmax = Maximum Web Shear in thousands of
= Minimum to develop V max. in feet.
b = Allowable Unit Stress for Web Buckling in pounds per square inch. .
fot = Value of Web in Buckling per inch ol'l in pounds.
apmin = N End Bearing to develop V in inches.

Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds.

R = h aximum Value of one Standard Connection, page 250, in thousands of pounds.

LR1 Minimum Span in feet to develop R1.

Wt.C. WEI& t of one Standard Connection meludmg web rivets in pounds.

Qi - cient of Strength=12 S1-1.

To obtain safe uniformly distributed load In thousands of pounds, divide Q by the
required span in feet,
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CARNEGIE STEEL COMPANY

AMERICAN STANDARD BEAMS
BEAMS
ArrowasrLe UnirorMm Loap 1xy Trousanps oF Pounps
Applicable only when sections are braced against lateral deflection
'or unbr sections safe loads must be reduced, see page 93
' Maximum Bending Stress, 18,000 Pounds per Square Inch
|
: i Depth and Weight of Sections =
BTI::I - B Iﬂ_IS"x 7t | B4 18 x06" s‘ag
Feet | 90 | 85 80 | 75.6 | 70 65 60 | 54.7 g 2
Iba. |be. 1bs. Ibs. Tba. Iba. Ibs. lbe.
307.2
4 343.0 305.8 | _an.t 3568 0.30
5 335.1 2447 | 72340 | 2234 0.47
B08.4 278.0 198.7
6 279.2 | 270.4 | 261.5 |_a4.0 | 203.9 | 195.0 | 186.2 0.67
7 230.3 | 231.7 | 224.1 [217.5 | 174.8 | 167.2 | 159.6 | 151.56 0.91
B 209.4 | 202.8 | 196.1 | 190.3 | 152,90 | 146.3 | 139.6 | 132.6 1.19
9 186.1 | 180.2 | 174.3 | 169.2 | 135.9 | 130.0 | 124.1 | 117.9 1.51
10 167.6 | 162.2 | 156.9 | 152.2 | 122,3 | 117.0 | 111.7 | 106.1 1.86
11 152, 147.5 | 1426 | 138.4 | 111.2 | 106.4 | 1016 06.4 2.25
12 130.6 | 135.2 | 130.8 | 126.9 | 101.9 97.5 03.1 88.4 2.68
13 128.9 | 124.8 | 120.7 | 117.1 04.1 90.0 85.9 51.6 3.15
14 119.7 | 115.9 | 112.1 | 108.7 B87.4 83.6 79.8 75.8 3.65
15 111.7 | 108.1 | 104.6 | 101.5 81.6 78.0 74.5 70.7 4.19
16 104.7T | 101.4 | 98,1 | 95.1 76.5 73.1 69.8 | 66.3 4.77
17 986 | 954 | 923 80.6 72.0 658.8 65.7 | 62.4 5.38
18 93.1 90.1 87.2 | 84468 | 68.0 65.0 62.1 | 589 6.03
19 88.2 | B54 | 826 80.1 644 | 616 58.8 | 5b.8 6.72
20 83.8 | Bl1.1 78.5 76.1 61.2 58.5 55.9 ! 53.0 7.45
21 798| 773 74.7 72,5 | 583 55,7 53.2 | 50.5 8.21
22 76.2 787 | 713 | 69.2 55,6 | 53.2 50.8 | 48.2 | 9.01
23 728 | 705 | 682 | 66.2) 532 50.9 | 486 468.1 | 9.85
24 60.8 | 676 | 654 | 634 51.0 48.8 | 46.5 44.2 | 10.73
25 67.0 | 649 | 628 | 609 48.9 46.8 | 44.7 | 424 | 11.64
26 64.4 | 624 | 604 | 58.6 47.1 450 | 43.0 | 40.8 | 12.59
27 62.1 60.1 58.1 56.4 | 45.3 43.3 41.4 | 39.3 | 13.57
28 508 | 579 | 56.0 | 544 | 43.7| 41.8| 399 37.9 | 14.60
29 57.8 | 55.9 | 54.1 52.5 42.2 40.4 385 | 36.6 | 15.66
a0 55.8 | b54.1 | 523 50.7 408 | 39.0 | 37.2 35.4 | 16.76
31 54.0| 523 | 506 | 49.1 30.5 37.8 | "36.0 | 342 | 17.89
32 524 | 50.7 | 490 | 476 38.2 36.6 34.9 33.1 || 19.07
a3 50.8 49.2 .5 48.1 .1 5.5 2.8 2.1 20.28
34 4.3 7.7 46,2 4.5 6.0 A 2.9 3.2 21.53
35 47.9 46.4 4.8 56 | a0 33.4 3w 30.3 22.81
36 46.5 48.1 43.0 r 42.3 34.0 32.5 a1.0 20.5 24.13
37 45.3 43.0 424 4.2 33.1 2.8 a0.2 8.7 25.49
38 441 4.7 41.3 40.1 12.9 80.8 20.4 27.9 26.89
Loads above upper horizontal lines will produce maximum allownble shear in webs,
Loads below lower horizontal lines will prod ive deflecti
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i Eaa AMERICAN STANDARD BEAMS
- BEAM
i AS
§ BEAMS I i
i_ EssenTian Data
Maximum Shear, 12,000 Pounds per DATA
Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
Depth and Flange Width—Weight per Foot
§ B19 18"x ?_’" | B4 18" x0o
z 20 85 | 80 75.6 70 65 60 54.7
1ba. 1bs. I Ibs. 1bs. 1bs. 1ba. 1ba. Ibs.
ELeMENTS
L2 12565 1216.6 1173 3 1141.8 | 017.5 8777 837.8 | -795.5
Si-1 139.6 135.2 130 126.9 | l(]l 9 97.5 93.1 88.4
12 51.9 49.8 47. 9 46.3 | 23.4 22.3 21.2
sma | 33 | 196 | 13e | 183 | 7 g 76 | 78 | 7i
DIMENS!DN’S AND GA'UG!:S N IncrEs
d 18 18 18 18 | 18 TRAGECT 18
b 734 Tis Tlie 7 | 64 6310 Blis
t 18g l4g 8% Yo | 1lie 35 LT He
P 134g 130 134s 1346 | kg il4g 1is 1148
a 31 34 34 3 | 2K 23 23 2%
Grip 1 1 1 1 | <) 34 34 34
£ 1416 1414 1414 144 | 1544 1514 15144 154
o 1% 13 1% 13 | 1% 134 134 134
g min, 24 24 24 2u I 234 234 234 24
gusual| 4 4 4 4 | 314 34 314 31
g2 314 3% 34 34 23 2% 2% 2%
f and o—Provide usual working clearances.
MaximuMm Bexovine Moments, WEB Rn:sm'ram-m, Ere.
Mmax | 209 203 196 190 153 146 140 B |
Vmax | 172 154 137 121 154 136 118 99 |
Limin 4.87 5.26 5.75 6.29 3.98 4.31 4.73 5.34 |
fb 15000 15000 15000 15000 15000 15000 15000 14340 |
fbt 11940 | 10710 9480 8400 10665 9435 8205 6596
aimin| 9.90 9.90 9.90 9.90 9.90 9.90 9.90 10.56 |
Rmax 96 86 76 67 85 75 66 53
R1 65 65 65 59 65 65 58 48
LR 12,89 12.48 12.06 12.91 9.41 9.00 9.63 11.05
wt.C 21 21 21 21 21 21 | 21
Q 1675 1622 1570 1523 1223 1170 1117 1061
Mmax = Maximum Bending Moment in thousands of foot pounds.
Vmax = Maximum Web Shuar in thousands of pounds.
Lmin = Mi 1 p V max. in feet.
fb = Allowable Umt Stress for Web Buckling in pounds per square inch.
bt = Value of Web in Buckling per inch of langt!?w ds.
a) min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds.
Ri = Maximum Value of one -d Connection, page 250, in thousands of pounda,
LR1 = Minimum Span in feet to develop Ri.
Wt C. = W t of one Stanrln:d Connection including web rivets in pounds.

cient of Btren

h=12 8-

n obtain eafe uniformly dmtnhul.ad load in thousands of pounds, divide () by the

required span in feet,

|
|
=

Ja
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BEAM AMERICAN STANDARD BEAMS .

A8 }
15"I BEAMS

ArrowasLeE UntrorM Loap v TrousanDs oF Pounps

Applicableonly when sections are braced against lateral deflection
or unbraced sections safe loads must be reduced, see page 93

LOADS

Maximum Bending Stress, 18,000 Pounds per Square Inch

W, e Depth and Weight of Sections 2
Si:n B5 157 x 634" B6 I5 x6" g‘s'
Feet | 100 | 95 | 90 85 | 81.3 | 75 | 70 | 65 | 60.8 | &
Iba. 1bs. Ibs. Ibe. Ibs. | Ibs. Ibe. Ibs. Ibe.
il i ' -
3 420.1 | 384.5 | a3s9.3 | | 313.5 | 2772 | 017
4 |B56.9 | 345, [ 8 |_si13.0 | 288.0 | 2749 | 263.8 | 241.0 | 212.4 | 0.30
5 28506 |276.6 | 267.8 “259?0“2'2‘5'0 5 219.0 | 211.1 [202.3 1949 | 047
6 238.0 | 230.5 | 223.2 | 215.8 | 210.4 1 183.3 [ 175.9 | 168.5 | 162.4 | 0.67
7 204.0 | 197.6 | 191.3 | 185.0 | 180.4 | 157.1 | 150.8 | 144.5 | 139.2 | 0.91
8 178.5 | 172.9 | 1674  161.9 | 157.8 | 137.4 | 131.9 | 126.4 | 121.8 1.19
9 158.6 | 153.7 | 148.8 | 143.9 | 140.3 | 1222 | 117.3 | 112.4 | 108.3 1.561
10 142.8 | 138.3 | 133.9 | 129.5 | 126.3 | 110.0 | 105.5 | 101.1 97. 1.86
11 129.8 | 125.7 | 121.7 | 117.7 [ 114.8 | 100.0 | 95.0| 91.9| B86| 225
12 119.0 | 1153 | 111.6 | 1079 | 105.2| 91.6| 88.0| 84.3| 81.2 2.68
13 109.8 | 106.4 | 103.0| 99.6| 97.1 84.6| 81.2| 77.8| 75.0| 3.15
14 102.0| 98.8| 95.7| 92.5| 90.2| 785| 754| 72.2| 696 3.65
15 95.2| 92.2| 89.3| 863 | 84.2| 733| 70.4| 674| 65.0| 4.19
16 89.2| 86.5| 83.7| 800| 780 | 68.7| 66.0| 63.2| 609 4.97
17 84.0| Bl4| 788 76.2| 743| 647 | 62.1| 59.5| 573| 538
18 79.3| 76.8| 744| 719 70.1 61.1 | 58.6| 56.2| 54.1 6.03
19 75.1 728| 70.5| 68.2| 66.4(| 579 | H55| 53.2| 51.3 8.72
20 714 | 69.2| 67.0 ‘l 64.8| 63.1 55.0 | 52.8| 50.6| 48.7 7.45
21 68.0| 659| 63.8| 61.7| 60.1 524 | 50.3| 48.2| 46.4 8.21
22 649 | 62.9| 60.9 r 589 | 574| 50.0| 48.0 * 46.0| 443 | 9.01
23 621| 60.1| 58.2| 563| 549 47.8| 459| 44.0| 424 | 9.85
24 595| 57.6| 55.8| 54.0| 526 458 | 44.0| 42.1| 406 10.73
25 57.1| 55.3| 53.6| 51.8| 50.5| 44.0| 42.2| 40.5| 39.0| 11.64
26 549 | 53.2| 51.56 ! 498 | 486 | 423| 406| 389 | 37.5| 12.59
27 52.0| 51.2| 496| 480 468 | 40.7| 39.1| 37.5| 36.1 | 13.57
28 51.0 404 478 46.3 45.1 30.3 7.7 36.1 #4.8 | 14.60
29 49.2 AT 48.2 4“7 43.5 7.0 384 34.9 33.6 || 15.66
30 47.6 46.1 44.6 43.2 42.1 38.7 35.2 33.7 s2.5 | 16.76
I
31 40.1 | 440 | 433 | 41,8 | 40.7 || 858 | 34.0 | 2328 | B4 §17.89 |
32 4.2 418 40.5 20.5 244 23.0 3.8 0.4 || 19.07
L

4.0
Loads above upper horizontal lines will produce maximum sllo;_nbla shear in webs, ]
Loads below lower horizontal lines will produce excessive deflections,
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moeT o

| BA e, AMERICAN STANDARD BEAMS
o BEAM
e~ A
at BEAMS I 15"
i__§:~ e EsseNTiaL Darta
5 Lg | Grip Maximum Shear, 12,000 Pounds per DATA
s Square Inch o,
Maximum Bending Stress, 18,000 Pounds per Square Inch
) Depth and Flange Width—Weight per Foot
g B5 157 x 63" B6 157 x6"
= 100 95 90 85 81.3 75 70 65 60.8
1bs. 1ba. Iba. lbs. Ibs. Ibs. 1bs. Ibs. Ibs.
ELEMENTS
141 892.4 | 864.56 | 837.0 | 809.4 | 789.1 | 687.2 | 659.6 | 632.1 | 609.0
Bi-1 119.0 | 115.3 | 111.6 | 107.9 | 105.2 91.6 87.9 84.3 81.2
Is2 50.2 47.7 45.2 42.9 41.3 30.6 28.8 27.2 26.0
s | 148 | 123 | 138 | 133 | 120 | o8 | 83 | 89 | 87
DivENsIONS AND GauGEs IN INCHES
15 15 15 | .15 15 15 15 15 15
634 61140 | 6%He 614 63 | 64 6316 6o 6
1%e 1Ms 1 ) ;?n 18 ¥ 144s | e
1}e 14a 134s lria 1¥is || 3. 134s 134s 134g
213 | 213g | 21Mes | 218s | 21344 | 2'!‘53 2144¢ | 214e | 21Ms
rip 1 1 1 1 1 ¥ ¥ b e
11 11 11 11 31 134 1134 11% 113
o 2 2 2 2 2 | 15 | 1% 136 154
gusual | 4 4 4 4 4 | 334 314 314 314
g2 3% 3% 3% 34 | 3w [ 3 | 3 3 3
f and o—Provide usual working clearances.
Maximmom BeExping MomexTs, WeEe ResisTances, Erc.
Mmax 178 173 167 162 158 137 132 126 122
Vmax 210 192 175 157 144 156 139 121 106
Lmin 3.40 3.60 3.83 4.13 4.38 3.52 3.81 4.18 4.59
fb 000 | 15000 | 15000 | 15000 | 15000 15000 | 15000 | 15000
bt 17505 | 168020 | 14550 | 13080 | 12000 | 13020 | 11550 | 10080 | B850
aymin | 8.25 8.25 8.25 8.25 8.25 8.25 8.25 8.25 8.25
127 116 105 95 87 94 84 73 64
Ri 65 65 65 65 65 65 65 65 62
LRy 10.98 | 10.64 | 10.30 9.96 9.71 8.46 8.11 | 7.78 7.86
Wt.C. 21 21 21 21 21 21 21 ) T e
Q 1428 | 1384 1339 1295 1262 | 1099 | 10565 1012 974
Mmax = Maximum Bending Moment in thousands of foot pounds.
Vmax = Maximum Web Shear in thousands of pounds.
Lmin = Minimum to develop V max. in feet.
b = Allowable Unit Stress for Web Buckling in ds per equare inch.
fbt = Value of Web in Buckling per inch of le in pounds.
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Reaction when ay = 314 inches in thousands of pounds.
Ri = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
LR: = Minimum Span in feet to develop R1. ;
wWt.C. = Welﬁ%n of one Standard Connection including web rivets in pounds.
Q = Coe eiapl.ofSl.ren?Lh=-12 Bi-1.
To obtain safe uniformly distributed load In thousands of pounds, divide Q by the

required span in feet.




CARNEGIE STEEL COMPANY

AMERICAN STANDARD BEAMS

AS
BEAMS

AvvowasLE Unirorm Loap 1xv TeoUsaANDs oF Pounps

Applicable only when sections are braced against lateral deflection
'or unb: sections safe loads must be reduced, see page 93

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections : = &
B7 15 x54" B8 12"xS5K" -S.s’g
Feet | s5 | s0 | 45 ‘ 429 | 55 50 45 | 40.8 3 3
Ibs. r Ibs. 1bs. | Tba. ' Ibs. [ Ibs. 1ba. Ibs.

i 233.3 = =
3 233.3 198.0 2120 |_197.0 163.7 0.17
4 3 1925 |_ie2.7 147.8 || 159.7 | 150.8 | 142.0 | 1s2.5 0.30
5 162.8 | 154.0 [145.1 | 141.4 | 127.7 | 120.7 | 113.6 4 0.47
6 135.7 | 128.3 | 1209 | 117.8 | 106.5 | 100.5 04.7 89.7 0.67
7 116.3 | 110.0 | 103.6 | 101.0 91.3 86.2 81.2 76.8 0.91
8 101.7 96.2 90.7 88.4 79.8 75.4 71.0 67.2 1.19
9 090.4 85.5 80.6 78.5 71.0 67.0 63.1 | 59.8 1.51
10 81.4 77.0 728 70.7 63.9 60.3 56.8 53.8 1.86
11 74.0 70.0 66.0 64.3 58.1 54.8 51.6 48.9 2.25
12 | 678 64.2 60.5 58.9 53.2 50.3 47.3 44.8 268
13 | 62.6 59.2 55.8 54.4 49.1 46.4 43.7 41.4 3.15
14 58.1 55.0 51.8 50.5 45.6 43.1 40.6 38.4 3.65
15 543 51.3 48.4 471 42.6 40.2 379 35.9 4.19
16 |II 50.9 48.1 45.3 44.2 39.9 37.7 35.5 33.6 4.77
17 47.9 45.3 42.7 41.6 37.6 35.5 33.4 31.6 5.38
18 45.2 42.8 40.3 39.3 35.5 33.5 31.6 20.9 6.03
19 42.8 40.5 38.2 37.2 33.6 31.8 29.9 28.3 8.72
20 40.7 38.5 36.3 35.3 31.9 30.2 284 | 26.9 7.45
21 38.8 36.7 34.5 33.7 304 | 28.7 27.1 25.6 8.21
22 37.0 35.0 | 33.0 321 200 | 274 28 | 244 9.01
23 354 | 335 | 3815 30.7 27.8 26.2 24.7 23.4 9.85
24 33.9 32.1 | 30.2 20.5 26.0 25.1 23.7 23.4 || 10.73
25 326 | 30,8 | 200 | 283 25.5 2401 23,7 2.6 | 11.64
26 31.3 | 206 | 279 [ 27.2 12.50
27 30.1 28.5 | 28.9 | 26.2 13.57
28 29.1 276 ] 5.0 | 25.3 14.60
29 28.1 26.5 25.0 244 15.66
30 7.1 2.7 | .2 2.0 16.76

|

31 26.3 2.8 4 22 17.80
a2 8.4 1 | w7 | e 19.07

Loads above upper horizontal lines will llowable shear in webs.

Loads below lower horizontal lines will produce excessive deflections.
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o

g AMERICAN STANDARD BEAMS
o i BEAM
AS f
BEAMS I 15
EssenTiaL Data 12"
Maximum Shear, 12,000 Pounds per DATA
Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Flange Width—Weight per Foot
‘g B7 15" x54" B8 12"x5¥"
4 5§ 50 45 | 429 55 50 45 40.8
1bs. Ibe. Iba. | Ibs. 1ba. Ibs. Ibs. Ibs.
EreMeENTS
I 508.7 481.1 453.6 441.8 319.3 301.8 284.1 268.9
-1 67.8 64.2 60.5 58.9 53.2 50.3 47.3 44.8
Iea 17.0 16.0 15.0 14.6 17.3 16.0 14.8 13.8
81 5.9 57 | b4 5.3 6.2 5.8 5.5 5.3
Divexsions aANp GavGes 1N INcHES
d 15 15 15 15 12 12 12 12
b 5% 556 5%e 514 554 518 534 544
t 5§ 9ie He 6 13g 14 e ie
] 5% a4 9% ;Z‘la 14s 11ig t‘is
a 2%4s 2% 2% 2% 2 23 2;} 2%
Grip 5% 5 5% i% ¥ | 3
f 124 1214 1214 1214 234 94 9% o4
o 134 14 144 114 134 134 134 134
gusual| 314 34 334 314 334 3 3
g2 2 23 2% 234 2% 2% 234 2%
f and o—Provide usual working clearances.
Maxmvom Bexping MomenTs, WER REsisTances, Erc.
Mmax 1 96 91 88 80 75 71 67
Vmax 117 99 81 74 117 99 81 66
Lmin 3.49 3.80 4.46 4.79 2.74 3.05 3.49 4.06
fb 15000 15000 15000 14717 15000 15000 15000 15000
bt 9720 8250 6780 6034 12150 10305 8475 6900
a1 min 8.25 8.25 8.25 8.48 6.60 6.60 6.60 6 60
Rmax 70 60 49 44 79 67 55 45
R 65 58 47 43 49 49 45 36
LRy 6.26 6.64 7.72 8.22 6.51 6.16 6.31 7.47
Wt.C. 21 21 21 21 15 15 15 15
814 770 726 707 | 638 604 568 538
Mmax = Maximum Bending M t in th ds of foot pound
Vmax = Maximum Web Shear in thousands of pounds.
Lmin = Mini %ﬂ_nw' lop V max. in feet.
b = Allowable Unit Stress for Web Buckling in po per square inch.
fht = Value of Web in Buekling per inch of length in pounds.
a;min = Mini End Bearing to develop V in inches.
= Maximum End Reaction when a1 = 314 inches in thousands of pounds.
R = Maxi value of one Standard Connection, page 250, in thousands of pounds.

LRy .= Mishaiam Bown ia fesk to develop B1.
W.O. = Weight of one Standard Connestion including web rivets in pounds.
Q = cient of Strength=12 81-1.

To obtain safe v ormly distributed load In thousands of pounds, divide Q by the
required span in feet,




CARNEGIE STEEL COMPANY

BEAMS

Arvowasre Unrrorm Loap 18 Trousanps or Pounps

licable when sections are braced
Agpm_ unhrﬂ sections safe loads must be
Maximum Bending Stress, 18,000 Pounds per Square Inch

AMERICAN STANDARD BEAMS
AS

lateral deflection

reduced, see page 93
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AMERICAN STANDARD BEAMS

b
BEAMS

Essexmian Data
Maximum Shear, 12r000 Pounds per
Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

- ——— ———— e

Depth and Flange Width—Weight per Foot
5 B9 127 x 5§ _il B 10 10” x 484" -
z 35 31.8 40 35 30 25.4
1ba. Ibs. Iba. Ibe. Ibs. Il
EvemeNTs
T 227.0 215.8 158.0 1458 133.5 122.1
81 37.8 36.0 3.6 29.2 26.7 24.4
Irs 10.0 9.5 0.4 8.5 7.6 6.0
B 3.9 3.8 3.7 3.4 3.2 3.0
Divexsions ANp Gavaes 1x INcHES
d 12 i 10 10 10 1
b 551& ] Slia 4540 4':1. 440
t 4 % % e 84a
3 Bie io ;i 5! 15 4
&rb 2:“ 2Ma 2};' 2;‘- 2‘}}1. 2:1.
i6 o
f 03 Bi! 8 8
o 14 134 : & 1 1 1
guial| 3 8 23 25 234 23
T ) ) 234 214 214 214 214
{ and o—Provide usual working clearances.
Maxiuom Bus_m_m) Mouexts, Wen Resmsrances, Erc.
Mumax 57 . 54 47 44 40 T
Vimnax 62 50 89 71 54 a7
Lain 3.68 4,28 2.13 2.45 2.99 3.94
b 15000 ) | 15000 15000 15000
bt 6420 5250 11115 8910 6705 4650
a; min 6.60 6.60 5.50 5.560 5.50
Runax 42 34 67 53 40 28
R 34 28 63 47
LRy 6.67 7.71 292 253 341 4.44
Wwi.C. 15 15 15 15 15 15
Q 454 432 39 | 350 | 3%
Mmax = Maximum Bending M in th ls of foot pound
Vmax = Maximum Web Shear in t.hmnndl uf
Lmin = Minimum %:u to develop V max. u
b = Allownblo Unit Stress fnr Web Bucklinl per square inch,
fbt = Value of Web in Buckling per inch of | in pounds.
w1 min = Minimum End Bearing to develop V in inches
= Maximum wma:-slihﬁubwdmﬁ
Ri = Madmum V deMMMm&MdM
Wee. = v‘gmﬁ;w&" T el ekt b it el
- one m
Q = Coefficient of =12 §i-1.
To obtain safe distributed load in thousands of pounds, divide Q by the
required span in foet,
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BEAM AMERICAN STANDARD BEAMS
9 BEAMS

AvrvowanrLE UntrorM Loaps v Trousanps oF Pouxps
LOADS Applicable only when sgctionioa;e braced against lateral

For unbraced sections safe loads must be reduced, see page 93.
Maximum Bending Stress, 18,000 Pounds per Square Inch

|l Nominal Depth and Flange Width—Weight per Foot % s
Bﬁ“ | *B 40 9" x 54" | Bl 97 xd43%” ‘ggg
Feet 25 20.5 ‘ 35 30 25 s |33

1bs. lbs. Iba. 1bs. 1bs. lbs. i
156.4

2 ¥ 131.2 ﬁ" 0.07
3 82.1 98.9 1 ] a2.4 0.17
4 63.7 50.5 74.2 67.6 60.9 58.6 0.30
b5 50.9 6.1 59.4 54.1 48.8 45.3 0.47
6 42.4 38.4 49.5 45.1 40.6 37.7 0.67
7 | 364 32.9 42.4 38.6 34.8 324 0.91
8 31.8 28.8 37.1 33.8 30.5 28.3 1.19
9 28.3 25.8 33.0 30.0 27.1 25.2 1.51
10 25.5 23.0 29.7 27.0 244 22.6 1.86
11 23.1 20.9 27.0 2468 22.2 20.6 2.25
12 21.2 19.2 24.7 22.5 203 18.9 2.68
13 19.6 17.7 22.8 20.8 18.8 17.4 3.15
14 18.2 16.5 21.2 19.3 17.4 16.2 3.65
15 17.0 15.4 19.8 18.0 16.3 15.1 4.19
16 15.9 14.4 18.5 16.9 15.2 14.2 4.97
17 15.0 13.0 17.8 15.9 14.3 13.3 5.38
18 141 12:8 16.5 15.0 13.5 12.8 6.03
19 18.4 12.1 15.8 14.2 12.8 11.9 6.72
20 14.8 13.5 12.2 . 118 7.45

Loads above upper horizontal lines will pr i llowable shear in webs.

Loada below lower hmlmnta.'n lines will pmduce excessive deflections.
*B 40, 9" Beam, s a Mill Section, not American Standard.
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—

AMERICAN STANDARD BEAMS

- BEAM
: AS
- BEAMS I i
i_ - : EssEnmian Data
T | G Maximum Shear, 12,000 Pounds per DATA
’*f:::~&-] Bquare Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

| Depth and Flange W'uith—\\’mght. per Foot

E
E *B 40 9" x 54" B 1l 9" x 43"
“ 25 20.5 35 30 25 | 21.8
Ibs. Ibs. 1bs. Ibs. I I
ELEMENTS
Iy 955 | 86.6 111.3 101.4 91.4 84.9
811 ,21.2 19.2 24.7 22.5 20.3 18.9
2 8.8 8.0 7.3 6.4 5.6 5.2
812 3.3 o3 3.0 2.8 2.5 24
Dimexsions ANp Gavges 1N IncaEs
d 9 9 | 9 9
b 534 514 | 4% 456 47s 4340
5 % i i Ye % e
P o a [}
Gri % ' 2 ’¥ % 2;;
rip ]
i T T 7 7 7 o
o % M 1 1 1 1
gusual| 3 3 214 214 214 214
£: 2% 24 214 214 214 214
f and o—Provide usual working clearances.
Maxivmoum Benping MomexTs, WER REsisTances, Ere.
Mmax 32 29 37 3¢ 30 28
Vmax 41 25 78 61 43 31
Limin 3.10 4.56 1.90 2.23 2.84 3.62
15000 14440 15000 15000 15000 15000
bt 5700 3379 10860 8415 5955 4350
8 min 4.95 4.95 4.95 4.95 4.95
19 62 48 2
Ry 25 65 59 42 30
LR 3.18 4.61 2.28 2.29 2.90 3.78
Wit.C. 15 15 15 15 15 15
254 230 296 270 244 2237

Mmax = Maximum Bending Moment in thousands of foot pounds.
Vmax = Maximum Web Shear in thousands of pounds.
Lmin = Minimum to develop V max. in feet.
fb = Allowable Unit Stress for Web Buckhng in {ounds per nqnare inch.
bt = Value of Web in Buckling ger
8 min = Minimum End Bearing to avelop\finm &8,
Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds,
Ri = Maximum Value of one Standard Connautlml. page 250, in thousands of pounds.
LR: = Minimum Span in feet to develup Ri.
Wt.C. = Weight of one St luding web rivets in pounds,
Q = Coefficient of Sf.rnngt.halﬂ S1-1.
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
required span in feet.

*B 40, 9 Beam, is a Standard Mill Section, not American Standard
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BEAM AMERICAN STANDARD BEAMS

i BEAMS
y ik AvvowasrLE UntrorM Loaps 1N THousanps or Pounbps

licable only when sections are braced inst lateral
LOADS App ¥ deflection. ey

For unbraced sections safe loads must be reduced, see page 93.

Maximum Bending Stress, 18,000 Pounds per Square Inch

e .
| [ Nominal Depth and Flange Width—Weight per Foot = g
| Span [SB39 8"x5"] B 12 87 x4” | B13 77 x3s5” ;§.5§
| Feet | 21 | 175} 25.5| 23 [20.5 | 18.4 | 20 | 17.5 | 15.3 2
| | Ibs, | Ibs. | lbs. | Ibs. | Ibs. | Ibs. | lba | lbs. | Iba.
| . ]
! | 102.1 75.8 ]
| 2 £9.1 1021 |_sar | 67.0 | 71.0 |_ss.0 | 42.0 | 0.07
| 3 [ B34 |« | 681 [ 642 602 |_sis || 47.9 345 ALd | 017
| 4 47.6 F 51.0 | 48.1 | 45.2 | 42,7 | 36.0 | 33.4 | 31.1 0.30
| 5 38.1 | 343 40.8 | 38.5 | 36.1 | 34.1 | 28.8 l 26.7 | 24.8 0.47
i 6 31.7 | 28.6 34.0| 32.1 | 30.1 | 28.4 | 240 | 223 | 20.7 0.67
i i 272 | 245 202 | 27.5 | 258 | 244 | 205 | 19.1 | 17.7 0.91
8 23.8 | 21.5 25.5| 241 | 22.6 | 21.3 | 180 | 18.7 | 15.5 1.19
| 9 (211|191 227 2114 | 201 | 19.0 | 16.0 | 14.8 | 138 | 1.51
{ 10 19.0 | 17.2 204 | 193 | 18.1 | 17.1 144 | 134 | 124 1.86
: 11 17.3 | 158 186 17.5 | 164 | 15.5 | 13.1 | 12.1 | 11.3 225
' 12 15.9 | 143 17.0| 16.0 | 151 | 142 | 120 | 11.1 | 104 2.68
13 14.6 | 13.2 157 | 14.8 | 13.9 | 13.1 115t 10.5 9.6 3.15
14 13.6 | 123 146 | 13.7 | 129 | 12.2 10.3 0.5 8.9 3.65
15 ITH2 1.4 13.6 12.8 12.0 11.4 0.8 8.0 83 4.19
16 11.9 10.7 2 12.0 11.8 10.7 477
17 i1.2 10.1 12.0 11.3 10.6 10.0 5.38
‘ 18 11.8 10.7 10.0 9.5 6.03

Loads above upper horizontal lines will produce maximum allowable shear in webs.
Loads below lower horizontal lines will produce excessive deflections.
*B 39, 8” Beam, is a Standard Mill Section, not American Standard
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%.. o AMERICAN STANDARD BEAMS
T i BEAM
H AS
i BEAMS IS,:
{ Essentian Data 7
Maximum Shear, 12,000 Pounds per DATA
Sguare Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

[l oTEmeY Toe

s Depth and Flange Width—Weight per Foot
"é *B 39 8" x5 B12 8" x4” B 13 77x3%"
5 21 12,5 | 25.5 | 23 | 20.5 | 18.4 20 | 17.5 | 15.3
1bs. ‘ 1ba. Iba. Ibs. 1ba. Ibs. 1bs. Iba. 1ba.
EreMENTS
L~ 63.4 574 68.1 64.2 60.2 569 | 419 38.9 36.2
S 15.9 14.5 17.0 16.0 15.1 14.2 12.0 11.1 10.4
Ea 6.6 6.0 4.7 4.1 4.0 3.8 3.1 2.9 2.7
82 2.8 24 | 22 | 21 2.0 1.9 1.6 1.6 1.5
Dimengrons AND GavuGES IN INCHES
8 8 8 8 8 8 7 7 750
518 5 414 434a 4Me 4 3% 334 SRiu
3% e 9ig He 3% H ;‘lo 3
8a B ;ia e iie Iis § 3% 3%
235 236 135 1% 1% 13 11Me | 113s 1144q
rip e i 14 Ta He His 3% 3 %
63§ 636 614 614 644 614 54 514 54
114e 14s 7% ] i 1% ] % %
usual| 3 3 214 214 214 24 214 214 214
2 214 214 214 244 214 214 2 o
f and o—Provide usual working clearances.
Maxmvusm Bexpive MomenTs, Wes Resistances, Ere.
Mmax | 24 21 | 26 24 | 23 g1 | 4% 17 16
Vmax 35 22 51 42 34 26 38 29 21
Lmin 2.76 3.87 2.00 2.27 2.70 3.29 1.90 2.30 2.96
ib 15000 | 15000 | 15000 | 15000 | 15000 | 15000 | 15000 | 15000 [ 15000
fbt 5400 3465 T80 6615 52356 4050 6750 5175 3750
ay min | 4.40 4.40 4.40 4.40 4.40 4.40 3.85 3.85 3.85
Rmax 30 19 4. 36 29 35 27 20
1 38 24 56 46 37 28 18 13
LR: 2.51 3.63 1.82 2.09 2.45 3.04 3.00 3.70 4.80
Wwt.C 15 15 15 15 15 15 8 8 8
191 | 174 | 204 | 192 | 181 | 170 | 144 | 133 | 125

Mmax = Maximum Bénding Moment in thousands of foot pounds.
max = Maximum Web Shear in thousands of pounds.
Lmin = Minimum %Jan to develop V max. in feet.
fb = Allowable Unit Stress for Web Buckling in pounda per square inch.
fbt = Value of Web in Buckling per inch ofleru;t in pounds.
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Reaction when a1 = 314 inches in thousands of pounds.
R = Maximum Value of one Standard Connection, page 250, in thousands of poands.
LRy = Mlmmum Span in feet to develop Ri.
ht of one Stanrlard Conneetion ineluding web rivets in pounds,
cient of Strength=12 81-1.
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
required span in feet.

"B 39, 8" Beam, is a Standard Mill Section, not American Standard.

=
=




CARNEGIE STEEL COMPANY

BEAM

6!!
5

LOADS

AMERICAN STANDARD BEAMS

BEAMS

AvrowasLe UnirorM Loap 18y THoUsaNDS oF Pounps
Applicable only when sgctiona are braced against lateral

eflection.

For unbraced sections safe loads must be reduced, see page 93.

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections 2 g
g
311’;‘ B 14 6" x3%" B 15 5" x3" S%E
Feet 17.25 14.7 12.5 14.75 12.25 10 2 &
1bs. 1bs. Ibs. Ibs. 1bs. Ibs. o

1 87.0 40.4 59.3 41.8
2 02.0 476 33.1 36. 32. 25.2 0.07
3 34.7 31.8 20.0 241 21.6 19.3 0.17
4 26.0 23.8 21.8 18.1 16.2 14.5 0.30
5 20.8 19.1 17.4 14.4 13.0 11.6 0.47
6 173 15.9 14.5 12.0 10.8 9.7 0.67
7 14.9 13.6 12.4 10.3 9.3 8.3 0.91
8 13.0 11.9 10.9 9.0 8.1 7.3 1.19
9 11.6 10.6 9.7 8.0 7.2 6.4 1.51
10 10.4 9.5 8.7 7.2 6.5 5.8 1.86
11 9.5 8.7 7.9 8.8 5.9 5.3 2.25
12 8.7 7-8 7:3 6.0 5.4 4.8 2.68
13 5.0 7.3 6.7 3.15
14 7.4 6.8 0.2 3.65

Loads above upper horizontal lines will produce maximum allowable shear in webs.
Loads below lower horizontal lines will produce excessive deflections.
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L i‘ - AMERICAN STANDARD BEAMS
it B BEAMS

= h“; §eA EssenTian Data

: ;f“;*l Grip Maximum Shear, 12,000 Pounds per

S| Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch

5 Depth and Flange Width—Weight per Foot

3 B4 6 x335" B15 57x3"

z 17.25 14.75 12.5 14.75 12.25 10.0

Iba. Iba. Ibs. 1ba. 1ba. Ibs.
ELeMENTS
I 26.0 23.8 21.8 15.0 13.5 12.1
S 8.7 7.9 7.3 6.0 5.4 4.8
Iea 23 21 1.8 1.7 1.4 1.2
S22 1.3 1.2 1.1 1.0 091 | 0.2
DiveNsIoNs AND GAUGES IN INCHES
d 6 6 6 |l & 5 5
b 3% 3o 31 i) 34 3
t He 3 14 4 2 e
p 3% 3% 1 is Lal] 5ia
a 1% 1% 1Ma 134 134 136
Grip 3 3 3 3 i 1 [
f 414 414 414 3 314 3 |
0 % ti % % % 3%
gusual| 2 2 2 13 1% 1%
g2 2 2 2 2 2 2
f and o—Provide usual working clearances.
Maxmaum Bexoivag MoumenTs, WEs REsisTaxces, ETc.
Mmax 13 12 11 90 | 81 7.3
Vmax 33 25 17 30 21 13
Lmin 1.55 1.93 2.63 1,22 1.56 2.30
fb 15000 15000 15000 15000 15000 15000
fbt 6975 5145 3450 7410 5205 3150
aymin 3.30 3.30 3.30 2.75 275 2.75
Rmax 35 26 17 35 25 15
Ri 24 18 12 26 18 11
LR 2.18 2.63 3.65 1.38 1.80 2.62
Wt.C. 8 8 8 8 8 | 8
Q 104 95 88 72 65 58
Mmax = Maxi Bending M t in th ds of foot pounds.

Vmax = Maximum Web Shear in thousands of da.
Lmin = Minimum %P“ to develop ¥ max. in feet.
fb = Allowable Unit Stress for Web Bul:klmg in Eoundl per lqnare inch.
fbt = Value of Web in Buckling per inch of length in
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Manmum End Reaction when a1 = 314 inches in thousands of pounds.
Ry = Maximum Value of one Standard Connection, page 250, in thoumdl of pounds.
LR1 = Minimum Span in feet to develop Ri.
Wt.C. = Weight of one Standard Connection me]udmg web rivets in pounds.
Q = Coefficient of Strength=12 i1,
To obtain safe uniformly distributed load in t ds of pounds, divide Q by the
required span in feet.
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BEAM AMERICAN STANDARD BEAMS
AS
4" | BEAMS
3" Avvcowasre Untrorm Loap ¥ Trousanps oF Pounps
LOADS Applicable only when l(nig‘ggc:ﬁ :ra braced against lateral
0.

For unbraced sections safe loads must be reduced, see page 03.
Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections Y
Bpea B 16 47 x25§" I  Bi7 37 x2%" 'g's
Fet | 105 | 9.5 8.5 L 6.5 5.7 3
Ibe. The. Ibe, Ibe. | Ibs Iba. Ihs.
1 351 0.02
28. 31.3 24.3 183 i 18.1 !:.i ¥
2 i{& 201 1590 17.0 11.5 10.7 X 0.07
3 14.2 13.4 12.6 11.9 7.7 7.1 6.6 0.17
4 10.6 10.0 8.5 8.9 b.8 53 5.0 0.30
b5 8.5 8.0 7.6 7.2 4.6 4.3 4.0 0.47
] 7.1 6.7 6.3 6.0 0.9 2.6 3.3 0.67
7 8.1 5.7 5.4 5.1 2.8 3.0 2.8 0.91
8 5.8 5.0 1 i) 2.0 2.7 2.5 1.19
9 .~y 48 s 0o 1.51
10 “s 4.0 [ 2.0 1.86
Loads above upper | 'linuwlﬁ,._' i llowahle shear in webs,
Loads below lower horizontal lines will produce excessive deflections.
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3 %1 e AMERICAN STANDARD BEAMS
i BEAM
o AS "
I BEAMS I4 |
i O]
b |l e EsspnTian Dara 3"
| “&+ | Grip Maximum Shear, 12,000 Pounds per DATA
E._t_";‘_{: Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
Depth and Flange Width—Weight per Foot
‘g B 16 4" x 25" B 17 3" x 33"
z 10.5 9.5 8.5 7 7.5 6.5 5.7
lbs. Ibs. Ibs. Ibs. Ibs. 1bs. Ibs.
ELEMENTS
| Y 7:1 6.7 6.3 6.0 2.9 2.7 2.5
Si1-1 3.5 3.3 3.2 3.0 1.9 1.8 1.7
I 1.0 0.91 0.83 0.77 0.59 0.51 0.46
Sz 0.70 0.65 0.61 0.58 | 0.47 0.43 0.40
DmmensioNs AND GavGEs 1N INCcHES
d 4 4 4 3 3
b 27 213e 234 214g 214 2He 284g
t 3 §ia He il 14 He
P 8o 54a 54e e 4 % M
a 14 1% 114 114 1lis 14a 14a
Grip i s 849 8a 8a 6 86
i 021 234 2% 13 134 134
0 % 84 ] 5 5% 84 54
gusual| 114 114 114 1% 114 114 1%
g: 1% 134 1% 1%
f and o—Provide usual working clearances.
Maximum Bexping MomeNTs, WEs Rzammncas Erc.
Mmax 5.3 5.0 R el T A 29 2.7 2.5
Vmax 19 16 12 9.1 13 9.0 6.1 |
Lmin 1.11 1.28 1.56 1.96 0,92 1.18 1.62
fb 15000 15000 15000 15000 15000 15000 15000
fbt 6000 48090 3795 2850 5235 3765 2550
aimin 2.20 2.20 2.20 2.20 1.65 1.65 1.65
Rmax 27 22 17 13 22 16 11 |
Q 42 40 38 36 23 22 20 i
Mmax = Maximum Bending Moment in thl:manda ol' I'uot pounds, |
Vmax = Maximum Web Shear in thousands
Lmin = Minimum Span to develop V max. in ipnt
b = Allowable Unit Stress for Web Buckling in Eoundu po.rsquam inch.
fbt = Value of Web in Buckling per inch of lengt
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum End Reaction when al = 314 inches in thousands of pounds.
Q = QCoefficient of Strength=12
Touhmmsufeulu tedlmdlnthmnﬂso{pmnds,dwldeQWthe
required span in




CARNEGIE STEEL COMPANY

170

AMERICAN STANDARD CHANNELS

AB

BEAMS
AvrrowaBLE Unirorm Loap 1N TrousanNps or Pounps

plicable only when sections are braced against lateral deflection

I AE o de
or unbraced sections safe loads must be reduced, see page 93.
Maximum Bending Stress, 18,000 Pounds per Square Inch
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Loads above upper horizontal lines will prod

ble shear in weba.

excessive deflections.

tal lines will p

*C 60-18" Channel, is a Ship Building Channel, not American Standard,

h

Loads below 1
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AMERICAN STANDARD CHANNELS

AS
BEAMS
EsspNTian Dara

Maximum Shear, 12,000 Pounds per
Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Flange Width—Weight per Foot

*Co0 187 x 4" Cl 15" x3%”
= 58 51.9 45.8 | 42,7 55 50 45 40 35 33.9
1ba, Ths. Tba, Ibe. Ibs. Ibs. Ibe, Ibs. Iba, Ibs,
ELEMENTS
L=y 670.7 | 622.1 | 573.5 | 64D.2 | 429.0 | 401.4 | 373.9 | 346.3 | 318.7 | 3126
Sis 74.5 | 69.1 | 63.7 | 61.0 57.2 | 53.6 | 49.8 | 46.2 | 42.5 | 40.7
Lys 185 | 171 158 | 15.0 121 11.2 10.3 93 | 84 8.2
8rs | 56 | 53 | 5.1 | 49 | 41 | 38 | 36 | 34 | 32 | 83
Dimexsions axp Gavaes v INcues
d 18 18 18 18 15 15 15 15 15 15 .
b 4?1: 44 4 B3196| 3'Me slih 384 34 sﬁa su
t Ya| 5 4 i 'Zio Mo | M e 0
P 5% a6 # & 5 5 b5 1 1) 3
a 3% 3 3L a1 3 3 3 3
Grip 1] F 4 5% 1:11 ‘e | 3§ b 5 | 5
i 1514 (151§ |154 |15} |12} 1216 |12 (124 124 (129
o 14 114 14 14 134 13 134 1% 1% 1%
gusual| 21§ 214 2% 215 21¢ 2y 2 2 2 2
[ £ 234 24 23 2% 234 2% 234 234 2% 234
f and o—Provide usual working clearances.
Maxmvum Bexpixnag MosmEsts, Wes Resistances, Etc.
Mmax | 112 | 104 06 92 86 80 75 69 64 03
Vmax 151 130 108 97 147 129 111 04 76
Lmin | 2.06 | 3.19 | 3.64 | 3.77 | 2.34 | 240 | 2,860 | 2.96 | 3.36
ib 16000 | 15000 | 14803 | 14210 | 15000 | 15000 | 15000 | 15000 | 14869 | 14582
bt 105600 | 9000 | 7402 | 6305 | 12210 | 10740 | 9270 | 7800 | 6275 | HR33
m 9.00 | 9.90 | 10.09| 10.70 | 8.25 | 8.25 | 8.25 | 8.25 | 8.38 | 8.50
84 73 59 5l 89 78 a7 &7 45 42
Ry 65 63 53 47 65 685 65 55 44 42
LRy | 6.88 | 6.58 | 7.21 | 7.79 | 528 | 495 | 460 | 5.04 | 5.80 | 5.06
weC. 21 21 21 21 21 21 21 21 21 21
Q 894 | 820 | 764 | 732 | 686 | 643 | 508 | 554 | 510 | 500
Mmazx = Maximum Bending Moment in thousands of foot i
Vmax = Maximum Web Shear in thousands of g

Lmin -Mhimnm%mntodwdo%\'mxln 5
b = Allowable Unit Stress for Web Buckling in n per square inch.

it = Value of Web in Buckling per inch of length in pounds.
ay min= Mi End Bearing to develop V in inches.
Rmoax = End Reaction when at = 314 inches in thousands of pounds.
R - i value of one Standard Connection, page 250, in thousands of pounds.
Lﬁ. = Minimum Span in feet to develop R .
gLG. = Weight w‘o ?23 ion including web rivets in pounds.
- '.'WS - =1
T:WdobhhﬂahmwﬂyWIMhdeMﬁ%thh




172 CARNEGIE STEEL COMPANY

CHANNEL AMERICAN STANDARD CHANNELS
rH AS
= [ BEAMS
LOADS ArrowaBrLe UnmrorMm Loap 1N THousanDs oF Pounbps
Applicablo only when sections are braced against lateral deflection j
or un

sections safe loads must be reduced, see page 93.
Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections .
Ef;ﬂ *C 20 137 x 4" I c2 12"x3" 'E'Eg
Feet 50 | 45 | 40 | 37 | 35 |31.8) 40 | 35 | 30 | 25 |20.7 3 3
Ibs. | Ibs. | Ibs. | ibs. | ibs. | Ibs. | lbs. | Ibs. | Ibs. | ibe. | Tbs.
217.4 | 182.0
2 245.5 | 210.0 | 174.7 ‘ I 21788 . 0.07
3 B179.7/167.0 183.5 | 13e.5 [ 117.0 {131.0/119.2] 3 . H 0.17
4 |144.4]134.81125.2119.5(115.7/109.6, 98.3| 89.4 6| 71.8 [64. 0.30
5 |115.5107.8100.2 95.6 92.6 ST.TF 78.6 71.5| 64.5 5?.4|51.2 0.47
] 06.3| 89.9| 83.5 79.7| 77.1 73.1:? 65.5 59.6| 53.7| 47.8 | 42.7 0.67
7 82,5 77.0) 71.6 68.3 66.1 62.6) 56.2 51.1 46.1 41.0)36.6 0.91
8 72.2 67.4| 62.6] 59.7 57.8 54.S| 49.1| 44.7| 40.3 35‘9i32.0| 1.19
9 64.2 59.9 55.7| 53.1| 51.4/ 48.7| 43.7| 39.7| 35.8 31.9(28.5| 1.51
10 57.8 53.9 50.1i: 47.8| 46.3 43‘8’I 39.3| 35.8 32.2 23.7]25.6} 1.86
11 52,5/ 49.0| 45.5) 43.5 42.1! 39.9! 35.7| 82.5| 29.3/26.1 123.3 | 2.25
12 48.1) 44.9| 41,7 39.8| 38.6 36.5| 32.8/ 20.8 26.9 23‘9i21'4: 2.68
13 44,4 41,5/ 38.5 36.8| 35.6/ 33.7| 30.2) 27.5| 24.8 22.1 |19.7| 3.15
14 41.3| 38.5| 35.8 34.1 33.1| 313 28.1| 25.5| 23.0/20.5(18.3 | 3.85
15 38.5| 35.9 33.4 31.9 30.9 2 26.2] 23.8 21.5]' 19.1 117.1 4.19
|
16 36.1/ 38.7| 31.3| 29.9 28‘9| 27.4! 24.6) 22.3) 20.2 17.9 | 16.0 4.77
17 34.0{ 31.7| 20.5 28.1| 27.2 25.8] 23.1] 21.0( 19.0 16.9 | 15.1 5.38
18 32.1] 30.0| 27.8 26.6| 25.7| 24.4| 21.8| 19.9/ 17.9 15.9:14.2 6.03
19 30.4) 28.41 26.4 25.2| 24,4 23.1/ 20.7| 18.8 17.0 15.1 | 13.5 6.72
20 28.90 27.00 25.00 23.9| 23.1 21.9] 19.7| 17.9 16.1 14.4 | 12.8 7.45
21 27.5 25,7 23.9 22.8 22,0 20.9|_18.7| 17.0/ 15.4 13.7112.2 8.21
22 26.3 24.5| 22.8 21.7| 21.0 19.90 17,0 16.3| 14.7| 150 [ 11,8 9.01
23 25.1 23.4 21.8 20.8/_20.1 19.1| 17.1 | 18.5| 14,0 125 | 111 0.85
24 24,1 32,5 200 109 193 183 164 149 | 134/ 120 107 | 10.73
25 23,1| #1.6| 20.0| 10.1| 18.8| 17.8| 57| 143 | 12.0| 15| 102 | 11.B4
|
26 22.2| 207| 193] 184 118 189 12,59
27 N4l 00| 188 17.7| 17| 182 13.57
28 | sul 19,3 | 79| 17| 18.85]| 187 14.60

Loads above upper horizontal lines will produce maximum allowable shear in webs.
ow lower horizontal lines will uce excessive deflections.

Loads bel
*( 20-13" Channel, is a Car Building Channel, not American 8




BEAM SAFE LOADS

s~ ,  AMERICAN STANDARD CHANNELS
2= S
a1 BEAMS
EL.’; BssentiaL Data

o Maximum Shear, 12,000 Pounds per
L ol Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Flange Width—Weight per Foot

'g *C 20 l.l" x 4" || C2 12”x 3"
z 37 35 | 31.8 40 EI 25 30 7
l'l:u i I Ibs. Ibs. Ibs. ba. Tbs
EreMENTS

11 | 312.9|292.0|271.4|258.9|250.7|237.5|196.5| 178.8| 161.2| 143.5| 128.1
Bes 48.1 | 44.9 | 41,7 | 39.8 | 38.6 | 36.5 | 32.8 | 29.8 | 26.9 | 23.9 | 21.4
Ies 16.7 | 153 | 13.9 | 13.0 | 125 ’ 11.6 86 59 | 5.2 45 | 39
B2 4.9 4.6 43 | 42 40 | 3.9 2.5 23 | 2.1 1.9 ) ¥y &

Dmmuoaa AND GAIJI:II.I! IN Ixcﬂm

d 13 13 13 13 13 13 12 12 12 12 12

b 430 | 4%0 | 44 | 44 4ls| 4 Bl4a | 3%a | 3%e| 3Via| 21Ma
] :iu 1440l  %ie e ] Tie L) 4 § e ] M 4
P 5% b b 1] L1 1] . i ] 4] 4
n 34 | 3% | 3w 8:5 3% | a4 214e 214g 211ig 2';*. 21 4e
Grip 5% bk Yo | ¥ %o kL] i 15 3 12

I 103 |10} (1035 (1034 |10%% | 1015 (10 10 10 10 10

0 114 134 144 14 115 134 1 1 1 1 1
gwual| 21 | 218 | 218 | 21§ | 21 | 21& 2 2 1 | 1M | 1M
(1) 23 | 2% | 2% | 2% | 2% | M 21 | 2% | 215 | 24 | 245

{ and o—Provide usual working elesrances.
Maxmvom Bexving MosmeNTs, Wes Rusistances, Exc.

Mmax| 72 | 67 | 83 | 60 | 58 | &5 | 49 a2
Vmax | 123 | 105 | 87 | 77 | 70 | 89 | 100 40
Lmin | 2:36 | 2.57 | 2.87 | 3.11 | 3,32 | 3.75 [ 1.81 3.18
fh 15000, 1 15000/ 1 15000 14996, 15000/ 1 13781
fbt | 11805 1 8400 | 7830 | 6705 | 5624 | 11325 3850
momin| 7.15 | 7.15 | 7.15 | 7.15 | 7.15 | 7.15 | 6.60 745
Ruax | 80 | 68 | 57 | 50 | 45 74 25
Ry 49 | 49 | 44 | 39 | 35 | 30 | 40 22
LR: | 5.80 5 50 5 as 6.12 | 6,62 | 7.30 | 4.02 5.84
WeC. | 15 [ 15 | 15 | 35| 15 | 15
Q 577 539 | 478 | 463 | 438 | 304 257

Mmax = vading oment in thousands af fno: pounds,

Vmax = Muimum Web Shear in thousands of

Lmin = Minimum Span to develop V max. in feet.

fb = Allowable Unit Stress Iorn%i'ah Bueitlmg in pounds per squure inch.
bt = Value of Web in Buekling per inch umh in pounds,

a1 min = imum End B to develop V in inches
= Maximum End R uhms -Sbiinnhulnl.hmndnn{poundl
Ry = Mlmnumh]neo!nnoﬁhndmfﬂmnﬁ»ﬂ.pﬂﬂﬁﬂ.hthmuﬂoafwmdm
LR, -H mﬂpnmlulmdevﬂqﬂh
WiC = t af one Stan including web rivets in pounds,
Q = cient of -l!S:-u
To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
required span in feet.

*C 20—13" Channel is a Car Building Channel, not American Standard.




174 CARNEGIE STEEL COMPANY

CHANNEL AMERICAN STANDARD CHANNELS
' AS
10 [ BEAMS
LOADS ArvowapLE Unmrorm Loap 18v Trousanps oF Pounps
L A pllcablaon!dy when sections are braced against lateral deflection

'or unbraced sections safe loads must be reduced, see page 93.

Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections - §
i C3 10" x2%" | C4 9" x214" ‘53'
Feet 35 | 30 25 20 15.3 25 20 15 13.4 3 §
Ibs. 1ba. Iba. 1bs, Ibs. Ibs. Iba. Ibs. Iba.
190.8 | 181.5 | 126.3 | 132.2 96.8

2 |I383 1236 1089 |_eto | s1e 0 | TB0.8 | _e1e | 4v.7 0.07
3 922 | 824 | 72.6 | 62.8 [ B3.5 | 62.7 | 53.8 4 42T 0.17
4 | 69.1 | 61.8 | 6544 | 47.1 | 40.1 | 47.0 | 40.4 | 33.8 | 31.5 0.30
5 | 553 | 49,4 | 43.5 | 37.7 | 32.1 | 37.6 | 323 | 27.0 | 25.2 | 047
6 46.1 | 41.2 | 36.3 | 31.4 | 26.8 | 31.4 | 26.9 | 22.5 | 21.0 | 0.67
1 39.5 | 35.3 | 81.1 | 26.9 | 229 | 26,9 | 23.1 | 19.3 | 18.0 0.091
8 346 | 30.9 | 27.2 | 23.5 | 20.1 | 23.5 | 20.2 | 16.9 | 15.8 1.19
9 30.7 | 27.5 | 24.2 | 209 | 17.8 | 20.9 | 17.9 | 150 | 14.0 1.51
10 27.7 | 247 | 21.8 | 18.8 | 16.1 | 18.8 | 16.2 | 13.5 | 12.6 1.86
11 25.1 | 225 | 19.8 | 17.1 | 146 | 17.1 | 14.7 | 123 | 11.5 2.25
12 23.0 | 206 | 18.1 | 15.7 | 13.4 | 15.7 | 13.5 | 11.3 | 10.5 2.68
13 213 | 19.0 | 16.7 | 14.5 | 12.3 | 14.5 | 12.4 | 104 9.7 3.15
14 19.8 | 17.7 | 15.6 | 13.56 | 11.5 | 134 | 11.5 9.7 9.0 3 65
13 184 | 16.6 | 14.5 | 126 | 10.7 | 12,5 | 10.8 9.0 5.4 4.19
16 17.3 | 154 | 136 | 11.8 | 10,0 § 11.8 | 10.1 8.4 7.9 4.77
17 16.3 | 145 | 12.8 | 11.1 9.4 1.1 0.5 8.0 7.4 5.38
18 15.4 | 13.7 | 12.1 | 10.5 8.0 10.4 0.0 7.5 7.0 6.03
19 14.6 13.0 11.5 0.9 B4 2.0 5.5 L f 6.6 6.72
20 13.8 124 10.0 .4 8.0 0.4 8.1 8.5 8.3 745
21 13.2 1.8 10.4 0.0 7.8 8.21
22 12.8 11.2 9.0 8.0 7.0 | 0.01

Loads above upper horizontal linea will produce maximum allowable shear in webs.
Loads below lower horizontal lines will produce excessive deflecti
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BEAM SAPB LOADS 175

AMERICAN STANDARD CHANNELS

r g CHANNEL
a BEAMS 10"

i Essentian Data 9

% DATA

Maximum Shear, 12,000 Pounds per
Square Inch

Maximum Bending Stress, 18,000 Pounds per S8quare Inch

Depth and Flange Width-—Weight per Foot
.‘g C3 107 x25%" Cd4 9" x21"
= 35 30 25 20 15.3 25 20 15 13.4
Ibs. Iba. Ibs. Ibs. Ibs. Iba. Ibs. Ibs. Ibs.
EreMeNTS
I 115.2 | 103.0 | 90.7 78.5 66.9 70.5 60.6 50.7 47.3
S1-1 23.0 20.6 18.1 15.7 13.4 15.7 13.5 1.3 10.5
Ies 4.6 4.0 3.4 2.8 23 3.0 24 1.9 1.8
gl | 2 Sl S L el 1S S e R
Dimensions AND GAvGes IN INcHES
d 10 10 10 10 10 9 9 9 9
b 38 34 2% 2% 25 213is | 288 24 2%
t 1340 iig 14 ) ] 5% He big W
P e He e Ho 1o e Ko Ho He
a 234 234 2% 2% 2340 23 23 230
Grip 14 14 14 Ha He 133 1 He Ho
f 81 814 814 814 84 Th ™ TV W
o i ] gﬁ % % ] % i3 ¥ i
gusual| 134 1% 1% 114 14 114 114 He e
g2 | 24 24 214 234 2% 24 234 24 244
f and o—Fmvlde usual working clearances.
Maximum Benping MomenTs, WER Resmistaxces, Evc.

Mmax 35 31 27 24 20 24 207N 1R 16
Vmax 98 81 63 45 29 66 48 | 31 25
Lmin 1.41 1.53 1.72 2.07 2.79 1.42 1.67 | 2.19 2.54
fb 15000 | 15000 | 15000 | 15000 | 13960 | 15000 | 15000 | 15000 | 14340
fbt 12300 | 10095 | 7800 5685 3350 9180 6750 4275 3298
ap min| 5.50 5.50 5.50 5.50 6.10 4.95 4.95 4.95 5.28
Rmax T4 61 47 34 20 53 39 25 19

65 65 55 40 25 64 47 30 24
Lé] 2.12 1.90 1.97 2.36 3.22 1.47 1.72 2.26 2.63
Wt.C. 15 15 15 15 15 | 15 15 15 15

Q | 276 247 217 188 161 j| 188 162 136 126

Mmax = Maximum Bending Moment in thousands of foot pounda.
Vmax = Maximum Web Shear in thousands 0!
Lmin Minimum 8pan to develop V max. in

fb = Allowable Unit Stress for Web Bucklm; in gnundn per sqnm inch,

fbt = 'd'a.luo of Weab in Bucklmg per inch of lengt

aimin= M End Bearing to develop V in inches.

Rmax = .vluunum End Reaction when a1 = 314 inches in thousands of pounds.

R = Maximum Value of one Standard Gonneut.lon page 250, in thousands of pounds.
Ln!]h = .vlln.uuum Span in feet l.odmm!ap i SRR

Wt.C. = ht of one Stand g web rivets in pounds,

Q - C cient of Stren =1251 -1,

To obtain safe uniformly distributed load in thousands of pounds, divide Q by the
required span in feet,




176 CARNEGIE STEEL COMPANY

CHANNEL AMERICAN STANDARD CHANNELS
sff AS
7 [ BEAMS
LOADS Arvowasre Unirorm Loap ix THousanps oF Pouxps
when sections are braced against lateral deflection

Applicable onl
= lgw unbnuxfucﬁomnﬁ!loodsmuﬂ be reduced, see page 03.
Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections % g
fiyes C5 8" x3K" Co 77x24" =3
Feet 1121.25/18.75/16.25|13.75/ 11.5 | 19.75(17.25(14.75|12.25| 9.8 ﬁ

Ibe. | Ibs, | Ibs, | Ibs. | Ibs. b, | Ibw. | Ibs. | Ibs, | lbe
e | oas | 7as | esas 1087 | 840 | 704 | sas

2 . b0.7 | 58.8 | e [56.7 | BLY (464 asa || 0

3 47.6 | 43.7 | 39.8 | 35.8 3 | 37.8 | 34.3 | 30.9 ] 27.5 [24.1 0.17

4 | 357|328 |208 269 28.3 | 25.8 | 23.2 (206 |18.1 | 0.30

5 286 | 26.2 | 239 |21.5 | 194 | 22.7 | 20.6 | 186 | 16.5 | 14.56 0.47

6 |23.8|121.9|199|179|16.2 | 189 |17.2 |15.56 (13.7]|12.0| 0.67

7 204|187 |17.0| 154 | 138 | 18.2 | 14.7 | 13.3 | 11.8 | 10.3 091

8 179 | 16.4 | 14.0 | 134 | 12.1 | 142 [ 120 | 116 | 10.3 9.0 1.19

] 159 | 14.6 | 13.3 | 11.9 | 10.8 | 128 | 11.4 | 10.3 2| B0 1.51
10 |1 143 |13.1 119|108 | 97 113|103 | 93| 82| 7.2 186
11 (130(119(108]| 98| 88(103| 94| B4 | 75| 66| 225
12 119 (109 | 99| 90| 8.1 94| 86 7.7 69| 8.0 2.68
13 11.0/101| 92| B3| 75 ] 1 [X] [F) [¥] 3.15
14 102| 04| 85| 77| 69 51 T4 5.8 59 (%1 3.65
15 ) %] [0 [E] (] 7.8 [X] [%] 55 “s 4.19
16 e [E] 1.8 .7 8.1 4.77
17 A 7.7 1.0 6.2 57 5.38
18 78 1.3 0.0 6.0 64 6.03

Mlbwouwor tal lines will prod xi allownble shear in webs,
Loads below lower borizontal lines will produce excessive deflections.




BEAM SAFE LOADS 177

'*:%.'- } AMERICAN STANDARD CHANNELS

4.
B3 AS
18! BEAMS
ié— nl ‘E,, EssentiaL Dara
'l | Grip Maximum Shear, 12,000 Pounds per
.::_," Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
Dep'th and Flange Width—Weight per Foot
'§ C5 8" x2y” | C6 77 x21" .
7.2 21.25| 18,75 | 16.25 | 13.75| 11.5 | 19.75 | 17.25 | 14.75 . K2.25 9.8
1bs. Ibs. 1ba. 1bs. 1ba. 1bs Ibs. 1ba. 1bs
ELemMuNTS
| 476 | 43.7 | 39.8 | 35.8 | 32.3 33.1 30.1 27.1 24.1 21.1
Bi-1 11.9 | 10.9 2.9 2.0 8.1 9.4 8.6 7.7 6.9 6.0
1 2.2 2.0 1.8 1.5 1.3 1.8 1.6 1.4 1.2 0.88
82 | 11 | 1.0 [ 0904 | 086 | 070 | 0.96 | 0.86 | 0.79 | 0.71 | 063
DIMENSIONS AND GAUGEB IN IncHES
d 8 8 8 8 8 7 7 7 7 7
b 254 244 2%e | 2% | 21 214 234 2%4e 2% 2}ie
t Ll 15 3% is 4 g e ] e B L
P 3% 3 34 be 3% 3 3 345 3
a1 2140 | 2Ms | 2Ms | 2¥e | 2N 17 1% 17 134 174
Grip He Tie fie 3 i He e Yie 3% %
£ ﬂzﬁ [i131 Lils 614 614 514 514 514 514 514
o ¥ s 15 | % 4 34 b

§ il 3
gusual| 11¢ 144 114 134 134 134 ] 11% 14 114 134
g2 214 | 215 | 24 | 214 | 2k [ 2 2 2 2 2

f and o—Provide usual working clearances.
Maxmmom Bexpive Momexts, WeEs Resistances, Erc.

Mmax | 18 16 15 13 12 14 13 12 10 9.0
Vmax | 56 47 38 29 21 44 35 26 18
Lmin | 1.29 | 1.40 | 1.57 | 1.85 | 2.29 1.07 | 1.17 | 1.32 | 1.56 | 2.05
b 15000 15000 | 15000 | 14749 | 15000

aymin| 4.40 | 440 | 440 | 440 | 451 | 3.85 | 3.85 | 3.85 | 3.85 | 3.85
48 33 25 18 50 41 25
Ry b5 51 41 32 23 3 8 16 11
1.17 | 1.28 | 145 | 1.69 | 2.11 1.76 | 1.84 | 2,10 | 2.59 | 3.27
wi.C 15 15 15 16 .| 15 8 8 8 8 8
143 131 119 108 97 113 103 92 83 72
Mmax = Maxi Bending t in th ds of foot pounds.
Vmax = Maximum Web Shw in thmundn of pounda.

P mmstlh e
- own.amt ress for Web Buckling 8 in
fbt = Value of Web in Buckling per inch onengzﬂm nds.
= Minimum End Bearing to develop V in inches.
= Maximum End Reaction when a, = 814 inches in thousands of pounds.
R] = Mnxlmum Value o};:?%;sl&and?rd gnnnwtlnn. page 250, in thousands of pounds.
um Span i evelop Ry
WtC htu‘ e Standard Connection ineluding web rivets in pounds.
c:&mt":fs O
To obtain safe uniformly dmnhuted load in thousands of pounds, divide Q by the
required span in feet,
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178 CARNEGIE STEEL COMPANY
CHANNEL AMERICAN STANDARD CHANNELS
AS
6" [ BEAMS
b ArrowasLeE UntrorM Loap v Trnousanps or Pounps
LOADS Applicable only when sgci;iinn& are braced against lateral
etflection

For unbraced sections safe loads must be reduced, see page 93,
Maximum Bending Stress, 18,000 Pounds per Square Inch

Depth and Weight of Sections

=
in T e xR : C8 §x1¥" 2.3%
=]
Feet | 5.5 13 1.5 | 8.2 11.5 9 67 |& &
Ibs. Iba. Ibs. Ibs. Ibe. 1bs. 1bs.
80.5 50.6

1 7.8 62.0 45.2 28.8 9.7 39.0 23.8 0.02

2 38.9 ¥ } B 26.0 24.8 21.2 17.8 0.07

3 25.9 23.0 20.1 17.3 16.6 14.1 11.9 0.17

4 19.5 3173 15.1 13.0 12.4 10.6 8.9 0.30

5 15.6 13.8 12.0 10.4 9.9 8.5 7.1 0.47

6 13.0 11.5 10.0 8.7 8.3 7.1 5.9 0.67

7 j b 4 9.9 8.6 7.4 Tl 6.0 5.1 0.91

8 9.7 8.6 7.5 6.5 6.2 5.3 4.4 1.19

9 &.6 v 6.7 5.8 5.5 4.7 4.0 1.51

| 10 7.8 6.9 6.0 5.2 5.0 4.3 3.8 1.86
|

11 0 6.3 5.5 4.7 4.5 3.8 8.2 2.25

12 6.5 5.8 5.0 4.3 41 .5 3.0 2.68

13 8.0 5.3 4.6 4.0 3.15

14 5.8 49 4.3 3.7 | 3.65

Loads above upper horizontal lines will produce maximum allowable shear in webs.
Loads below lower horizontal lines will produce excessive defiections.

e e—




BEAM SAFE LOADS

179

AMERICAN STANDARD CHANNELS

AS
BEAMS

Essentian DaTa

Maximum Shear, 12,000 Pounds per
Square Inch

Maximum Bending Stress, 18,000 Pounds per Square Inch

Tn obtain safe uniformly
required span in feet,

g Depth and Flange Width—Weight per Foot
g 7 6'x1lg” 1 C8 5'x 134"
5 t
= 15:5 13 10.5 8.2 Il 11.5 9 6.7
Ibs. 1bs. | Ibs. Ibs. J 1ba. lbs. Ibs.
ELEMENTS
Iy 19.5 17.3 15.1 130 | 104 8.8 74
Bi-1 6.5 5.8 5.0 4.3 | 4.1 3.5 3.0
g2 1.3 1.1 0.87 070 || 0.82 0.64 0.48
S22 0.73 0.65 0.57 0.50 | 0.54 0.45 0.38
Divexsions ANp Gavees 1N INcHES
d 6 6 (i) 5 5
b " 2% 2Ua 1154e 314e 17 134
t [ e fa T [ ] kel Ha
p 3o 50 e 3in s Mo e
B, 134 13 1% 1% 191a 1%4s 1%s
Grip 34 3 4] B4g Ba 3T 3e
1 414 434 414 414 3% 334 34
o 3 Lo ¢ 3% 54 5§ 5%
g usual 134 13§ 114 1% 114 115 114
gt 2 2 2 2 2
f and o—Provide usual working clearances,
Maxmvum Bexping MomenTs, WEB REsmsTances, Erc.
Mmax 9.7 8.6 7.5 6.5 6.2 5.3 4.5
V max 40 31 23 14 28 20 11
L min 0.97 1.10 1.33 1.81 0.88 1.09 1.56
fb 15000 15000 15000 15000 15000 15000 15000
bt 8385 6555 4710 3000 7080 4875 2850
| @) min 3.30 3.30 3.30 3.30 275 2,75 2.75
Rmax 42 33 24 15 34 23 14
R 29 23 16 11 25 17 10
LRt 1.34 1.51 1.88 2.35 0.98 1.24 1.80
Wt.C. 8 8 8 8 8 8 8
78 70 60 52 49 42 36
Mmax = Maximum Bending Moment in thousands of foot pounds.
Vmax = Maximum Web Shear in thousands of pounds.
Lmin = Minimum Span to develop V max. in feet.
fb = Allowable Unit Stress for Web Buckling in per square inch.
fbt =~ = Value of Weh in Buckling per inch of 1er1.gt in pounds.
a1 min = Minimum End Bearing to develop V in inches.
Rmax = Maximum Ind Reaction when a1 = 314 inches in thousands of pounds.
R = Maximum Value of one Standard Connection, page 250, in thousands of pounds.
LRy = Minimum Span in feet to develap R._
Wt. C. = mﬁ{:t of one Stand, ding web rivets in pounds.
Q cient of Stren —12 811,

distributed load in thousands of pounds, divide Q by the




180 CARNEGIE STEEL COMPANY

CHANNEL| AMERICAN STANDARD CHANNELS
AS
4" BEAMS
3" Avtowante Uxtrorm Loap 18 Trousandg or Pounps
LOADS Applicable only when sﬁﬁgﬂmﬂ on:o braced against lateral

For unbraced sections safe loads must be reduced, seo page 03,
Maximum Bending Stress, 18,000 Pounds per Square Inch

Degpth and Weight of Sectiona
= Co 4" x 13" C10 37 x 13"

6.25
Ibs,

-
-

cods‘_dm
Deflection

5 1
Ibs. Iba,
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AMERICAN STANDARD CHANNELS

57 o CHANNEL
i |
it BEAMS [4~
. "
io] Essentian Data 3
L | Grip Maximum Shear, 12,000 Pounds per DATA
§ .-33 Square Inch
Maximum Bending Stress, 18,000 Pounds per Square Inch
. Depth and Flange Width—Weight per Foot
’g Co 4" x 15" | Cl10 37 x 13"
= | 2.25 6.25 54 6 5 4.1
lbs. Ibs. Ibs. 1bs. Ibs. ‘ lbs.
ELEMENTS
| 4.5 4.1 3.8 2.1 1.8 1.6
811 2.3 2.1 1.9 1.4 1.2 1.1
Iye 0.44 0.38 0.32 0.31 0.25 0.20
LS 0.35 0.32 0.29 0.27 0:24 021
Divensions anp GauGes IN INCHES
d 4 i 3
b 1% 15 1% 1% 1% 1%is
t 546 He 3 6
P ie ia ia g g
a1 134 134 1 14 114 114
Grip 3a 3o 10 W 1
f 234 2% 2% 13 13 1%
0 5% 5% L1 56 5 5%
g usual 1 1 1 & % ¥
B2 1% 134 1%
f and o—Provides usual working clearance,
Maximum BEnping MomenTs, WEB REsisTances, Erc.
Mmax 3.4 3.1 2.8 2.1 1.8 1.6
V max 15 12 8.6 13 9.3 6.1
L min 0.89 1.05 1.32 0.64 0.79 1.07
ib 15000 15000 15000 15000 15000 15000
fbt 4800 3705 2700 5340 3870 2550
8y min 2.20 2.20 1.65 1.65 1.65
Rmax 22 17 12 23 16 11
Q 28 25 23 17 14 13
Mmax = Maxi Bending M t in tk is of foot pound
Vmax = Maximum Web Sllw in thousands_ ol' da.
Lmin = Minimum develop V max. in
fb = Allowable Unit Strus for Web Buckling ds per square inch.
it = Valus of W]r:Bb in Buckling per ml:h of leu m pounds.
a1 min =
R;mx Mulmum Fn.d Reaction when al = 3% inuhu in thousands of pounds.
Q = Coefficient of =1281-
To obtain safe uni ormly dimbuead load in thousands of pounds, divide Q by the
required span in feet.




182 CARNEGIE STEEL COMPANY
| ANGLE UNEQUAL ANGLES
AS BEAMS
L Neutral Axis Parallel to Shorter Leg
Awvowasre Usirorsm Loap 1§y Taousaxps or Pounps
LOADS Applicable only when sections are rigidl
y secured against
. lateral deflection
Maximum Bending Stress, 18,000 Pounds per Square Inch
[ ]
1 Foot | Muaximum Span 1 Foot ‘ Muximum Span
Soe, Thick- Span | 360 x Defloction Sine, Thick- Span | 360 x Deflection
fnchea Safe | Safe | Length Inches Safe | Sof Length,
0 A | 0
load | Losd | Feet | Losd | Losd | Feet
1 15132 047 | 102 1 9396 7.02 | 13.4
e (17124 | 891 | 10.2 15, | 85.92 | 6.61 | 135
% |16092| 834 | 193 % 83,76 | 6.19 | 13.5
%e (15080 | 7.77 | 10.4 1344 | 78.60 | 578 | 13.6
% |140.04| 729 | 105 % |7320| 535 | 187
8 x0 | M4 12024 6.01 | 195 14, | 67.80 | 4902 | 138
% |118.44| 6.03 | 106 |6 x3)6| 5% | 62.28 | 4.49 | 18.9
%o |107.40| 5.45 | 10.7 %o |56.64 | 4.07 | 139
1% | 98.24| 4.8 | 10.8 1% |50.88 | 3.63 | 14.0
Taa B4.84 | 4.27 | 10.0 Tie | 45.00 | 3.10 14.;
1 10428 | 050 | 17.3 o S e sl U
19, [155.28| 803 | 17.4 %sil|82.88 | X0, 144
% |146.16] 837 | 175
1859 | 136.80 | 7.80 | 17.5 T 59.88 | 5.08 | 11.8
% |12732| 792 | 177 1%, | 5628 | 4.74 | 119
8 x34| 15 |117.00| 6.64 | 177 8 5244 430 | 120
% [107.76| 6.06 | 17.8 ii4e | 48.60 | 4.04 | 120
% | 97.80| 547 | 179 |5 x4 | % |4476 | 370 | 121
% | 87.72| 4.88 | 180 % | 4068 | 3.34 | 123
e | 77.40| 428 | 181 ;,: 'gg,so g.gz :ﬁ
1 12696 8.25 | 154 il [ [y o
15, 12000 | 7.78 ' 154 % .|2808) 226 | 134
- o
PR ) I P P
u" ["osee| o%0 | 157 15, 5406 475 | 118
s . o % | 5136 441 118
7 x3%| e | 01.20| 570 | 158 s o gl i
5 83.64 | 5.28 | 159 *laaso| 371 | s
% | 75.96| 477 | 159 K : , .
5 x3}4| %e |39.84 | 335 | 119
% | 6816/ 4.26 | 160 % |asss| 800 | 190
%e | 6012 373 | 16.1 %, |31es| 263 | 121
% | 5190 321 | 162 %' |2748 | 220 | 121
1 08.24| 7.02 | 137 %e | 2328 | 101 | 122
e | 0L0OS| 650 | 13.8 | |
% 85.80 | 6.18 | 13.0 e | 53.40 | 475 | 112
185, | 80.40| 576 | 14.0 % |4992 | 441 | 113
5 75.00 | 535 | 140 14, | 2632 | 407 | 114
6 x4 | 14 | 60.36| 492 | 141 % | 4260 3792 | 115
% | 63.72| 440 | 142 |5 x3 | %. (3876 | 335 | 11.8
%, | 57.96| 4.06 | 143 % | 3492 | 3.00 | 11.8
3% 52.08| 3.63 | 14.4 YUe [30.96 | 2.64 | 117
e | 45.96| 3.18 | 14.5 % | 2688 2.28 | 11.8
I 30.84 | 274 | 145 5, | 2268 | 191 | 119
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BEAM SAFE LOADS

UNEQUAL ANGLES

AsS BEAMS
Neutral Axis Parallel to Shorter Leg
Aurowasre Unmrorm Loap 1x Tuovsanps or Pouxps

lateral deflection
Maximum Bending Stress, 18,000 Pounds per Square Inch

Applicable only when sections are rigidly secured against
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CARNEGIE STEEL COMPANY

ANGLE
-
.‘ LOADS

UNEQUAL ANGLES

As BEAMS

Neutral Axis Parallel to Longer Leg

Avvowaste Uxmrorm Loap ix Tuousaxps oF Pounps
Applicable hen sections are rigidly secured against
AR lateral deflection

Maximum Bending Stress, 18,000 Pounds per Square Inch

Toches

Thick-
ness,
Inches

180

1 Foot | Mazimum Span
I 360 x Deflection

Safe
Load
107.04
101.16
a5.28
B80.28 |
B3.16 |
76.02
T0.50
34,08
67.48
50,76

36,24
34,20

21.60|
19.44
17.28
1512

45.48

40.68
38.16

33.12
30.48
27.92
24.96
22,20
10,20

g% EE

o
S

ottt e
R e228THR

3.67

1 Foot ] Masimas Span
e |/ AN, | e A
Inches | PSS
Inches | gafe Bale .
Feet Losd | Load | Feet
15.6 1 34.80 | 391 | 89
15.6 1514 | 32.88  3.66 9.0
15.7 % | 3108 | 343 0.1
15.8 e | 2016 | 300 | 9.1
15.9 LA 27.24 1' 2.96 0.2
16.0 144 | 2532 | 2.72 03
16.0 X314 9% 2328 | 248 0.4
16.1 %e | 2124 | 225 | 9.5
16,2 15 19.08 | 2.00 0.6
163 %e | 1692 | 176 | 0.6
0.2 g 14.76 1.61 0.7
o3 5 | 1248 | 1.27 | 9.8
0.4
0.5 1% | 3972 3.08 | 100
9.6 18, | 37.32 | 3.70 | 10.1
0.7 % | 3480 3.42 | 102
9.7 14 | 3228 | 3.15 | 10.2
0.9 x4 | % |2076 280 | 103
0.9 %e | 27.12 | 2,61 10.4
10.0 s 2448 | 233 10.5
it The | 2072 | 2,06 | 108
o % |188s| 177 | 10.
03 % |3024| 343 | 88
23 1%, | 28044 | 320 | 8o
Ve % | 2664 298 | 90
2.5 5, | 2472 | 273 | 9a
98 % | 2280 250 | 91
e %e | 2076 | 226 | o2
9.7 xax| 1% |1872| 202 | o3
29 %e |1668| 178 | 0.4
29 5% |1452| 154 | 05
10.1 B4a 12.24 | 1.29 0.5
10.2
10.3 184, | 20.88 | 2.73 7.7
10.4 % |1956| 253 | 77
105 4, 1812 | 232 | 7.8
105 % |1668| 212 | 79
10.6 33 | % |152¢| 191 | 80
10.7 1% |13aso| 171 | 8a
10.8 Tis 12.24 | 1.51 81
10.0 % |1068| 130 | 8.2
11.0 % | 9.00 | 1.08 | 83




Length,
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3.3
3.4
3.2
3
3.4
0
|
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ANGLE
- |
LOADS

360 x Deflection

Bafe

§38388 -3203 939298 838 20939 9334

HeHNESE =OCCC =OCS0CSo oS0 SO800 —1-1-3

035
0.27

035
0.27
0.19
45
.36

g:t[waumau
Toud | Toed

) ity ] w [l 5] © PN O
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BEAM SAFE LOADS

As BEAMS
lateral deflection

UNEQUAL ANGLES
1 Foot | Mazimum Span |

Epsn | 360 x Defloction |

pRR=3naAS N2SaN28%S X2RN3NZHSR T2ITIISSSR SO29sEse
BRZIT2TIZ 3IZTIINTZ SIAITREILR] RIRII]ERIZ 33202333
— - ——— - ot et vt ot o 4 d e o e Tt el Ladall

Neutral Axis Parallel to Longer Leg

Maximum Bending Stress, 18,000 Pounds per Square Inch

= = 3 - - tﬂ - 2 - 2 - - = = - - - - - - 2
Fefefniel Tofefafad Fafefsfess Tafafsfass SeFsSese

Applicable only when sections are rigidly secured against

ArrowasrLe Uxmrorm Loap 18 Trovusanps or Pounps

414x3
3Mx2%

334x3
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ANGLE EQUAL ANGLES
AS BEAMS
I Neutral Axis Parallel to Either Leg
Avrowanre Uxmrorm Loap 1x Trousaxps or Pounbps
LOADS Applicable only when sections are rigidly secured against
| lateral deflection
Maximum Bending Stress, 18,000 Pounds per Square Inch
1 Foot | Maximum Span | | 1 Foot Mazinsum Span
Size, Thick- | Span | 360 x Deflection S Thick- Span | 360 x Deflection
Inches | (B, Inches | e,
Inches | Safe | Sale | Lemgth, Inches | Safe | Safe | Length,
Load | Load | Fest Losd | Losd | Feet
1% 21036 1051 | 200 15, | 27.00 | 3.24 | 83
14 | 20004 9.96 | 20.1 % 2532 | 301 | 84
1 |180.60] 040 | 202 o [B32) 278 | 85
e [170.04| 8.84 | 202 1080 | 225 | 85
Th |168.24| 8.28 | 203 [3}ex8)sl I | 327gg | 505 | 87
8 x8 1W4e | 15732 771 | 204 e« |1584 | 1.80 | 88
!ﬁ% 146.28| 7.14 | 20.5 ﬁ"-?g ;.g? g.'g
o | 185,00, 6.56 | 206 4 ;
% |123.80| 508 | 20,7 ?3 9.48 | 1.05 | 9.1
No [112,08| 641 | 207 1560 | 2.16 | 7.2
Y% 10044 4.83 | 20.8 o |14.28 | 196 | 7.3
1284 | 1.73 | 7.4
1 102,84 604 | 148 |35 53 e |1140 | 152 | 7.8
e | 07.32| 0.54 lg.g g:gg ﬁg ;.g
T 01.66| 612 | 15 s ; ;
14, | 85.80| 5,70 | 15.0 6.96 | 090 | 7.7
5 7002| 520 | 15.1 3{ 876 | 145 | 8.1
6 x8 ie | 7404 4.87 | 152 e | 780 | 127 | 62
L 0792 444 | 1563 6.84 1-;3 6.2
% | 61.08| 402 | 10.4 |2}4x24 He | 276 0.92 | 83
5532| 3.58 | 1585 4, | 360| 055 | 65
%he | 4884 3.14 | 155 15 240 | 037 @ 686
4236 271 | 156 %, | 480! 100 | 48
1 60.60| 573 | 121 a, 420 | 86 | 49
Wi, | 65.88) 539 | 122 |3 xo | %e | 360 92 ] 50
4§ 300 | 39 | 51
T 62.04| 5086 | 123 by 23| 25| 53
5, | 58.20) 471 | 124 i | 156| 30 | 52
| % 54.56 4.36 |'. 125 260
5 x5 | 14, | 50.40| 402 | 125 3o | 3 Rl &
' 1032| 368 | 120 & |36 =2t 8
%e | 42.12) 332 | 127 |1MHx1N 228 | 52 | 4.4
ty 37.50| 296 | 128 E. 168 | 38 | 4.4
e 83.1-8| 201 | 129 s 1.20 26 4.6
5% 2004| 2.25 | 129 5 228 | 64 | 35
1% | 36.12| 872 | @7 | %he | 1941 54 | 3.6
e | B35 38 | 3 e | 181 W) 32
deluma|as| | E s B8
! 0
s x4 | %e | 2028 263 | 100 i ol e 7] Bt~ -
X W | 2364 234 | 101 |1N=1IY a. 085 | 27 | 31
Uha 2;.(2:; 200 | 10.2 058 | 18 | 32
% 18,24| 1,78 | 10.2 0.67 28 2.4
%e | 15.48| 1,50 | 103 (1 =1 ﬁ. 053 | 22 | 24
k] 12,60/ 1.21 | 104 14 0.37 15 | 25

|
f
|
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TEES AND ZEES
Neutral Axis Parallel to Flanges
AvrrowasLE Unmrorm Loap 1N TrousaNDs oF Pounps

Applicable only when sactlons are rigidly secured against

TL

teral deflection LOADS
Maximum Bending St-rass. 18,000 Pounds per Square Inch
TEES
|
: R 1 Foot | Maximum Span 2 5 1 Foot | Maximum Span
Size | Weight i Size Weight
Flinga | - Span | 360 x Deflection Winms: Bpan | 360 x Defleetion
IS wﬂn 4 | Pomads | Ssfe | Sate |Length IS e p‘;{.";fi Saf Safe | Length
' e afe ngth,
gy - Lad | Loid | Tt f O *| Toad | Toad | Fest
|
614x614 10.8 | 59.40 ‘ 3.50 | 17.0 5 =x33¢| 13.6 | 13.55 | 1.60 | 85
4 3¢ | 185 | 2426 | 240 100 2 X 12 (1898 | 189 | 248
4 x4 10.5 18.96 t 1.85 10.3 i|4 x5 11.9 20.16 2233 12.5
3 x3 7.8 | 1032 | 136 | 7.6 !4 x414| 144 | 3048 | 272 | 11.2
3 x3 67 |88 | 16| 7T |4 x414| 11.2 | 23.76 | 2.08 | 11.4
o CY T R T T B e - o e
2}§x2}£: 55 | 6.00| 095 | 63 |4 x214| 85 | 744 | 111 | 67
214x2)| 49 | 492 | 088 | 56 ; xgﬁ ;.3 636 | 004 | 8.8
214x2 41 | 384 | 0.67 | 57 x 1 | 6.24 | 0.96 6.5
Hx2x 72 | ors | o 248 | 61 | 884|116 | 7.4
2 x2 42 | 3! ; 0 (11452 2.45| 234 | 048 | 49
A 356| 312 ) 062 | 50 l1l4x1| 1.25| 064 | 019 | 33
ZEES
! 1 Foot | Maximum Span 1 Foot | Maximum Span
De?:llrx Thick- | Span | 360 x Deflection Dﬁs;:i: 5 | Thick- Span | 360 x Deflection
Flange, | yui "o o Flange, | De5
(] Safe | Length, * | Inches | Saf; Saf Length,
Tnghea Load | Load | Teet | 1nehes Losd |\ iEoad I} Past
> | { I | |
6% x3% | % ’133 g: i;,gg }[1).3 416 x3%0 | % | 87.12 | 11.80 | 7.4
6140x3%0 184 : . X314 | 1 70.80 | 1097 | 7.3
8 “x314| % [168.48|15.68 | 107 |3 O | e
4 x3%e | 8 |72.60|1014| 7.2
6% x35 | 14g [169.20 | 15.43 | 11.0
& 414 x3%q | % | 74.16 | 10.04 | 7.4
6149x3%0 06 (153.84 [ 14.18 | 10.9
6 x31% | 9, [138.60)12.91| 107 [4%ex3% | 16 |66.00  9.08| 73
614 X304 16 [134.64 [ 12.28 | 11.0 (4 X3%e | Tie |57.96 | 8.10| 7.2
6140x3%q| Tie |117.96 | 10.87 | 10.0 (4% x3%e | B |56.04 | 7.59 | 7.4
6 x315 | 8 (101.28| 0.43 | 10.7 [414.x3% | Sis | 46.92| 6.45| 7.3
'
5% x3% | 186 [134.40| 14065| o2 [¢ 3%e| ¥ |37.68| 526| 72
5l4gx3%e % (|124.08|13.69( 9.1
5 x3% | 14 [113.64[12.70| 9.0 [ 116 | 751l 55
5% x3%s | % [114.84|1252| 9.2 [SAXZ% | %s 4
3 x214e 16 3672 | 6.84| 5.4
514ex3%s| %0 [103.44|11.42 [ 91 :
5 x314| 16 |9216|1030| o [3%ex2% | e 38576 652 5.5
51§ x334 % 80.28 | 0.73 9.2 (3 x21, 8§ 30.84 574| 5.4
5;1,::3%. 3 |7668| 846| 0.1 [3%ex2%4 | %o |28.56 | 5.21| 55
%315 | 8, | 6408| 7.16| 9.0 I3 =x2u4s 14 |2304| 420 54
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PLATE AND ANGLE GIRDERS

Girders, built up of plates and angles are used for heavy loads
and long spans, where rolled sections are insufficient.

Loads upon a plate and angle girder develop compressive and
tensile stresses resisted by the upper and lower flanges, and shearing
stresses resisted by the web plate.

The most economical section is the single web girder; box girders
with double or triple webs are used where great length of span com-
bined with lateral stiffness require them.

WEB. The web plate governs the depth of the girder which, to
avoid excessive deflection, should not be less than 1/15 of the span,
the thickness depends upon the shear which is greatest at the point
of support and should not be less than 1/160 of the unsupported
distance between the flanges; the web is reinforced by stiffeners at
intervals to prevent buckling.

Web Shear and Stiffeners. Web plates subjected to direct vertical
shear must resist buckling; the allowable vertical shear may be
obtained from the table on page 194, based on a maximum shearing
stress of 12000 pounds, giving allowable unit web shear, V/A, total
vertical shear—+gross area of web, for various ratios of h/t, distance
between flanges+thickness of web.

Stiffeners are required at the ends and at points of concentrated
loads and at other points where the clear distance between flange
angles, h, exceeds allowable safe stresses obtained from table, and
also where h is greater than 60 times the thickness of the web;
stiffeners are generally in pairs, one on each side of the web, bearing
closely against the projecting leg of the flange angles; the pitch of
rivets in stiffeners should not exceed 6 inches.

FLANGES. The flange area is so proportioned that the extreme
compressive or tensile stress, f=¥, does not exceed the maximum

allowable limit, being so proportioned that the unit stress on the
net section does not exceed the maximum unit stress as determined
by the moment of inertia of the net section of the girder.

When the flanges are alike, as they usually are, the preliminary
investigation is simplified by assuming that the stresses in the flanges
are uniformly distributed, and their resultants act at the center of
gravity of the flanges.

‘ A=Area of one flange = d=Effective depth t=Web thickness
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Total Moment of Resistance, M -=rma+%)-rd (A+th

The net moment of resistance of the web plate, with allowance for

reduction of area due to web splices is generally taken as 98—1‘, or:

Net Moment of Resistance, M=t (A d+.9%% )-f d (A+

d is the approximate distance between centers of gmwty of flange
angles, or distance out to out of angles when flange plates are used.

The final design of the girder is obtained in accordance with the
method given for the computation of compound sections.

Flange Plates. When the girder carries a uniformly distributed
load, the flange areas vary as the ordinates of a parabola, and the
theoretical length of the flange plate is

Ll-L\IA L==L\] Li=L\ &
L=Length of girder. A=Total Area of Flange,
Li, La, La=Length of flange plates, beginning with outside plate.
a1, az, as=Total area of flange plates, from outer to inner plates,
Sufficient length, usually from 12 to 18 inches, is added to each
end of plate to take up the shear; the plate next to the flange angle
is extended to full length of the girder, to resist lateral deflection.

Exauprn. Required the length of flange plates of a 60-inch girder, 60 fect long, the flange
including flange angles, two flange plates and one-eighth of web plate; rivets 18 dia.

2—Angles 8" x 3l x }é” Net Area 0.00—2.00=7.00sq. in

1—Inner Flange Plate 14" x 3is" “ 6.13—8.75=5.26 Total Area:
1—Outer Flange Plate 14" x 34" " 5.26—0.75=4.50 ** 10.57 8q. in,
14—Web Plate 60" x 35 e Al | =281

Outer plate, L1=60Y %wza.s ft.say 32 ft. Tnner plate, La=60Y %‘%ﬁhm ft. full length,
-

Maximum End Flange Stress. In addition to a girder having sufficient
flange area to resist the maximum bending moment, it must also be
capable of withstanding stresses at the ends.

The end resistance of a riveted girder depends on: First, the
resistance of the web plate to shearing; second, the resistance of the
flange rivets to bearing, it being assumed that the bearing value of
rivets does not exceed twice their value in single shear.

The difference in flange stress between any two points is the
horizontal shear to be transmitted into the web by the flange rivets
between those points, and can not be greater than that of the end
reaction considered to be distributed along the flange within a length
equal to the distance, a, between the center of the rivets in upper
and lower flange with one line of rivets, or between the center lines
of two lines of rivets, according to design.
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Web Stress: dxtxf—=Maximum End Resistance if less than flange stress.

d=Depth. t=Thickness of web. f=Allowable unit shearing stress.
Flange Stress: 9-}“‘=Maximum End Resistance if less than web stress.

a=Efective distance (d414")—2 x distance from back of angles, for one or two rivet lines.
R=Bearing value of one rivet. p=Minimum pitch between two rivets.
Required the maximum end resistance of a girder, properly stifened at ends.

Exawrre 1. Girder composed of 1—Web Plate, 36" x 3is”  4—Flange Angles, 5" x 314",
Web Stress: 36 x 540 x 12000=135,000 pounds.

Flange Rivets: a=(36"414")—414"=32"; 32+-214=13 Rivets.

Bearing value of 74" Dia. Rivet: 76 x 346 x 30000=8200 pounds.

Flange Stress: 8200 x 13=106,600 pounds=Maximum End Resistance.

Exaurie 2. Girder composed of 1—Web Plate, 48" x 36" 4—Flange Angles, 6" x 6”.
Web Stress: 48 x 36 x 12000=216,000 pounds = Maximum End Resistance.

Flange Rivets: a=(48"4-14")—7"=4114"; 41144134 =24 Rivets.

Bearing value of 74" Dia. Rivet: 74 x 3§ x 30000=9840 pounds.

Flange Stress: 0840 x 24=236,180 pounds.

Rivet Spacing in Flanges. It follows that the rivets connecting the
web plate with the flange angles are required to transmit the hori-
zontal shearing stress from the web to the flange, which horizontal
shear in any panel is equal to the vertical shear at center of panel
multiplied by its length and divided by the vertical distance, a.

As the shear increases from the point of greatest bending moment
towards the supports, the number of rivets in vertical legs of the
flange angles must also increase as the supports are approached.

Piteh of rivets in flange angles, pw——a‘-?

V =Total vertical shear at the panel under consideration.
R =Resistance of one rivet, i. 0., the bearing or shearing value, whichever is smaller,
a =EfTective distance between upper and lower lines of rivets.

The formula gives the theoretical rivet spacing for any point in
the flanges due to the total shear, but in practice the pitch is com-
puted from the maximum stress in each panel, in nearest 14 inch.

Exampre. A girder composed of 5 x 314" angles and 36" x %{¢" web, 30 ft. long, divided
into 3-foot panels, supports a uniformly distributed load of 72 tons, or 4800 pounds per foot.

Required rivet pitch in panels, when distance between rivet lines =32 inches.

Shearing Stress, Pounds Horizontal Stress, Pounds per Inch
Panel 1. 144000+2 =T72000 T72000+32=2250
2. T2000—(4800 x 3)=>5760D 57600+32=1800
3. T72000—(4800 x 6)=43200 43200+32=1350
* 4. T2000—(4800 x 0)=28800 28800-+32= 900

Bearing value of 34" Dia. Rivet: 7§ x %4s x 30000=8200 pounds.
Panel 1. Rivet Pitch  8200+2250=3.6  say 314" spacing
LS a 8200+1800-+4.5 R
g e I 8200+1350=6.1 ** §" maximum spacin
Weg W e Uigaon. pookenia | e el e ¢
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When the load rests directly on the top or bottom flanges, the
rivets connecting this flange with the web plate are also required
to distribute the load; then the resultant stress on rivets on the
loaded flange is represented by the resultant of horizontal shear
and vertical load.

Examrie, Loads bearing directly on one flange only, then first panel, foregoing example:

Horizontal Shear 2250 pounds per inch. Vertical Load 400 pounds per inch.

Resultant Stress  4/Z250°1-400° =2285 pounds,  Rivet Pitch 8200+2285=3.58",
| Flange Plates. At the end of each flange plate, sufficient rivets must
| be provided to transmit the allowable stress on the net section of
| the plate to the adjacent members.

Examrre. Required number of rivets, 76" Dia., for 14" x 7i¢" Inner Flange Plate.
| 14" x 740" Inner Flange Plate, net area: (6.13—.875)=>5.26 sq. in.
| Resistance 5.26 x 18000 =04680 pounda.
| Shearing value of 74" Dia. Rivet: .6013 x 13500=28120 pounds.
| 04680+-8120=12 rivets, or:
i Twolines of 6 rivets each end of plate, spaced 3 inches to 314 inches.
1

S8PLICES. In long and deep girders or in girders to be made from
stock lengths, it is often necessary to splice the web plate or also
flange angles and plates.

The resistance of all splice plates must be such as to develop the
full resisting strength of the rivets in the splice, in particular when
rivet stresses are to be transmitted through narrow plates.

Web Splices. As there is no vertical shearing stress in the middle
of the girder under a uniformly distributed load, web splices are
sometimes made at that point, but, generally, the web is spliced in
two places equidistant from the center.

The rivets in the web splice must transmit the web stresses so
that no additional stresses are imparted to the flange rivets, these
stresses being most effectively transmitted by two pairs of horizontal
plates next to the flange angles to resist bending and one pair of
vertical plates to resist shearing stresses.

Bending Stress—Horizontal Plates,

Moment of Resistance, M= %‘—’ = é.glﬂ

R =Total rivet value, one side of splice
A =Total sectional area of splice plate
h =Distance between centers

f =Fiber stress

The rivets are not equally stressed, the stress is zero at the
neutral axis and increases uniformly to a maximum at extreme
distance, d; the moment stress of each rivet is as its distance from
neutral axis, and the moment of resistance as the square of its
distance from neutral axis.




192 CARNEGIE STEEL COMPANY
(e=e ‘:':.?mm g .H 2 Mmg 20e) Exaurig. Required the web splice in a 48-inch
-G HHDOO-O— | girder with 3é-nch web plate, capable of resisting
Lt B W B e S| é‘ the bending moment in web at 18,000 pounds fiber
il B A stress. Horizontal plates to transmit bending stress
] ,IE;:B :? ;3 i in web, based on one-eighth of the web action.
"j ‘,"3 _'ti._; Bending Moment in web plate: )
all|® (48x36x 14 )x48 x 18,000 = 1,944,000 inch-pounds.
{)G Eae E Investigating the value of rivets assumed:
4916 S B Bearing value of 74" Dia. rivet:
Seotioee] | 7 5 36 x 30,000=0840 pounds.
i 7 g Distance from neutral axis to top or bottom of
[feoooobivoeowoe)  sirder=2inche.

Value of one rivet, one inch from neutral axis: 0840+-24=410 pounds.
Moment of Resistance of rivets one side of joint above and below neutral axis is
M =410 (6 x 14.024-8 x 16,5246 x 19.02)=2,263,000 pounds.
The resistance of plates should not be less than the required resistance of the rivets in same:
Btress in center of plates, 161¢" from neutral axis:
18,000 x 16.5+24=123751b. persq. in.
Moment of resistance, when A is the total area of the two pairs of plates:
12,375 x A x 16.5=204,200A A =1,044,000+204,200=0.52 gq. in.
Net Area of 4—8" x 74" plates:  A=(14.0-3.5)=10.58q.in.

Shearing Stress—Vertical Plates.
Shearing Resistance, V= JE. W =Load Producing Shear in web.
Exampte. The 10 rivets, 74" Dia., shown in vertical plates are sufficiently strong to reslst in

bearing a load of 10 x 7§ x 3% x 30,000="08,440 pounds.

Flange Splices. Splices for flange angles and flange plates must

develop the full bending moment of the girder at the joint.

Flange splices should be made at points of least flange stress,

and joints in component parts of the flange should not be made at
the same points.

Exaurie. Required top and bottom splices at sep points, for flange angles and inner

flange plate as given; Rivets 74" Diameter.

2 Angles 67 x 4" x 14" Net Area 0.50—2  =7.508q.in.
1 Inner Flange Plate 14" x 716" oo 13— 875=5.26 "
1 Quter Flange Plate 14" x 3§" o 525— 75 =450

Bplices for Flange Angles, Top and Bottom.
Btress in Angles 6" x 4’ x 14" 7.5 x 18,000=135,000 pounds.
Shearing Value of 74" Dia. Rivet: .6013 x 13,500=8,120 pounds.
Rivets required: 135,000+8,120=17 rivets in gingle shear, each side of joint.
Bplice: 1—plate 14" x 344", 12rivets, resistance 12 x 8,120= 07,440 pounds.
2—plates 3""x 13e,” 3 “ = 3 x 16,240= 48,720 "
Total resistance of angle splice 146,160
Total Area of gplice should not be less than that of the angles:
(6.13—.875)+(4.125—1.375) =8.00 8q. in.
Resistanee of the two side plates not less than that of the 3 rivets in double shear,
3 x 16,240=48,720 pounds:
2 plates 3" x 144", net area 2.75 x 18,000=49,500 pounds.
Splices for Inner Flange Plates, Top and Bottom.
Stress in Inner Flange Plate 14" x 714" net area 5.26 x 18,000=04,680 pounds.
Rivets required: 04,680+8,120=12 rivets in single shear, each side of joint.
Splice: 1 plate 14" x 74¢”, 12 rivets, resistance 12 x 8,120=07 440 pounds.
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GENERAL REQUIREMENTS FOR RIVETING.

1. In proportioning rivets the nominal diameter of the rivet
shall be used, and in deducting rivet holes they shall be taken 14 inch
greater than the nominal diameter of the rivets.

2. The minimum distance between centers of rivet holes shall
be three diameters of the rivet, but the distance shall preferably

| be not less than:
| 4 —114" rivets 3147"—1" rivets 214" —34" rivets 134""—14" rivets

47 —Isﬁ" “ 3" — W 0 2 —5g" “

3. The maximum pitch in the line of sfress of compression
members composed of plates and shapes shall not exceed 16 times
the thinnest outside plate or shape, nor 20 times the thinnest enclosed
plate with a maximum of 12 inches, and at right angles to the direction
of stress the distance between lines of rivets shall not exceed 30 times
the thinnest plate or shape.

4. For angles in built-up sections with two gage lines, with
rivets staggered, the maximum pitch in the line of stress in each
gage line shall not exceed 24 times the thinnest plate, with a maxi-
mum of 18 inches.

‘5. The minimum distance from the center of any rivet hole to

a sheared edge shall be:
21" —14" rivets 13%"—1" rivets 144" —34" rivets 17'—3" rivets
ar 1" w 114" — %fr " 1167 —84" “

The maximum distance from any edge shall be 8 times the thick-
ness of the plate. '

6. The piteh of the rivets at the end of built compression
members shall not exceed 4 times the diameters of the rivets for
a length equal to 114 times the maximum width of the member.
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ArrowasLE WEB SHEAR, V/A ror Various Ratios oF h/t

|

B/t V/A |‘ B/t V/A ae | VA b ‘ V/A
]

60 12000 | 75 10105 90 | 8471 105 | 7111
61 11867 76 0988 91 | 8372 106 | 7030
62 11734 | 77 0871 92 8274 107 6950
63 11604 78 9756 93 8177 108 | 6870
64 11473 | 179 0642 04 8082 109 | 6792
65 11343 | 80 9529 95 7988 110 6715
66 11215 | 81 9418 96 7895 115 6345
67 11087 | 82 9308 97 7803 120 6000
68 10961 83 9199 08 7712 125 5678
69 10835 84 2091 90 | 7623 130 5378
70 10711 85 8984 100 7535 135 5008
71 10587 | 86 8879 101 7448 140 4836
72 10465 | 87 8775 102 7362 | 145 4592
73 10344 '| 88 8672 103 7277 | 150 4364
74 10224 l| 80 8571 104 7194 | 155 4151

i i 1680 3051

Ratio h/t=Distance between Flanges+Thickness of Web Flate, inches.

Ratio V/A=Vertical Shear, pounds+Gross Area of Web, sq. inches.
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PLATE AND ANGLE GIRDERS—APPROXIMATE DESIGN.

In prelimary design of a symmetrical girder or in cases where
extreme accuracy is not essential it is sufficient to base the transverse
resistance of the section on the moment of inertia of the two flanges,
obtained from the general formula:

2A=°="—

s ges
M_-fn_fAd, A_rd d

where A is the area of either top or bottom flanges, and 2 A the com-
bined area of top and bottom flange angles and plates and d is the
total depth of the girder.

The tables which follow give the moment of inertia of four flange
angles and two flange plates of various sizes for depths of girders
from 36 to 84 inches, sizes not given can be obtained by interpolation
of nearest values.

M 2M

In proportioning the flange angles and plates it is desirable to allow
at least one-third of the flange area required for flange angles.

The results correspond nearly to the net moment of inertia of the
section, the omission of the section modulus of the web plate offsetting
a reduction for rivet holes.

Exaupre. Angle and Plate (irder, limited to a depth of 3814 inches, to resist a maximum
bmding moment of 1,000,000 foot pounds, fiber stress 18,000 pounds:

= RO 55 1 sq.in;  then from table:
4—Flnnga Angles, 6” x 4" x Me¢” A=16.T8q.in.
2—Flange Plates, 14" x 34 A=210 *
37.7 8q. in.

Including for a more exact computation a web plate, 36" x 54", with proper reduction of 1 dia.

holes; when
-4 Lo OIS 12,667 in., from table.

4—Flange Angles, 6" x 4" x J{e"” d!=3614" 1=5,040 in.4
2—Flange Plates, 14" x 34" d1=3614" [=7,280in.4
1—Web Plate, 36" x 34" d =36" I=2,430in.4

14,750 0.+
4—Flange Holes, 1”x 13s” =18" I=1540in.4
2—Web Holes, 1721%" 11=10" I=_7D4in.#

12,506 1n.4

.
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CRANE-RUNWAY GIRDERS.

Design. In the design of crane-runway girders the following con-
ditions of loading must be provided for:

1. Bending moment due to maximum reaction of erane load, being
the sum of moving load at extreme end of crane and half the weight of
the erane girder, in center of span of the crane-runway girder,

2, Provision must be made against lateral defleetion in case of an
excessive ratio of span length to flange width; generally by a c¢hannel
with flanges turned downward and riveted to the top flange of girder.

3. In addition to the lateral deflection due to total transverse
load provision must also be made against a lateral impact due to the
reaction of erane load, when suddenly started or stopped; this reaction
is transmitted directly to the top flange of girder, and is generally
assumed to be equal to 1/20 of the bending moment due to the trans-
verse load.

4, The web of girder must be of sufficient strength to resist the
total reaction from crane occurring at extreme end or point of bearing
of runway girder.

5. The unit stress should not exceed the maximum stress allow-
able for moving loads.

The computations of the bending moment and the lateral deflection
due to transverse loading are made in aceordance with usual practice
in the design of girders; the lateral impact against top flange of girder
may be computed from formulas given in the following. Let:

M! = Bending Moment due to transverse load.
$40 M! = Bending Moment due to lateral impact.
8 = Section Modulus of girder section, Axis 1-1.
8 = Section Modulus of top flange, Axis s.2.
f1 = Unit Stress for transverse load.
{2 = Unit Stress for lateral impact load.
M!: WMl =18 P, 0 2P = 1 : 5oy
M max = Maximum Bending Moment = M1 416g M1,

fmax = Combined Unit Stress = f1 + f2 5o
f8
1+ 508
For symmetrical sections, where top and bottom flanges are of equal, section
modulus, s = 14 8 1.4, and formulas are

8 i1 183
l'mux=f(1 +m me-'l—-—:—s‘!lT
10532

f(l+§g§).1fﬂ-r=-l'.mmadunitm. M max =
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ExamrLe. Crane-Runway Girder is to support a moving load of 36,000
pounds, the sum of total crane load and half the weight of the crane, in the
center of span of 25 feet. Crane-runway girder to be a 30”-Beam provided
with a 15"-Channel riveted to top flange, assuming sections:

C B 301, 30" x 1151b. and O 1, 15” x 33.9 1b.

M! for transverse load = "‘ie_-““__";’__"zﬁ = 225,000 ft. 1bs,
M2 for dead load of girder — m = 11,833 ft. 1bs.

M for transverse and dead load 236,633 ft. 1bs.
Load reduction for lateral deflection for ratio 22X12 - 20 : 92,69,

Maximum Bending Moment, 239%%33 = 255,600 ft. 1bs.

Bending Stresses. The Moment of Inertia and Section Modulus are
for the net sections, with allowance for 1’” dia. holes. Unit stress for
transverse load and lateral impact 12,000 pounds.

Total SBection, Axis 11
I = 6628.1—336.8 = 6291.3 in.4

- '_..

s acel gie %‘3-3 = 343.8in.3
;f [ ] ;I?_' Top Flange, Axis 2-3
: ;._i I =397.7T—23.1 = 374.6 in.4
i b2 14y §.3748 = 50.0in.3
B | GTRRAE | & 17 YT
g | 8
| ) M max, ={——-ma—
i B Ly L,
i | 208

343.8 i
L__ l___)- ::__i M = 12000 :-W 3,069,636 in. 1b.
2 30 x 50.3

The section will therefore resist 3_06192£Q = 255,803 ft. 1b.

Web Resistance. Total load at point of bearing=36,000 pounds
From table page 98, the web resistance of CB 301, 115.0 1b. is 68,410
pounds for web buckling at minimum end bearing of 314 inches.
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-__,? PLATE GIRDERS "'ﬁl—F—‘-w

i ;i MoMENTS OF INERTIA e )
| AND 1

- Areas or CoMpoNENT PARTS f"l |

D?lh One Web Plate Axis 1-1_Thich in Inches

Ha 3% | He a1 e T 1 13
36 243 | 1458 | 1701 | 1944 | 2430 | 2916 | 3402 | 3888 | 4374
42 385 2315 | 2701 3087 | 3859 | 4631 5402 | 6174 | 6946
48 576 3456 | 4032 | 4608 | 5760 | 6912 8064 | 9216 | 10368
54 820 4921 | 5741 6561 8201 | 9842 | 11482 | 13122 | 14762
60 1125 6750 | 7875 | 9000 | 11250 | 13500 | 15750 | 18000 | 20250
72 1944 | 11664 | 13608 | 15552 | 19440 | 23328 | 27216 | 31104 | 34992
84 3087 | 18522 | 21609 | 24696 | 30869 | 37043 | 43220 | 40392 | 55564
])edmj. Two Cover Plates Axis 1.1 Thich in Inches (For One Inch of Width)

1 3 e W 1] 34 7k 1 134 114 134 2

361 255 | 207 | 342 | 431 | 520 | 611 | 703 | 891 | 1084 | 1281 | 1484
421 345 | 402 | 462 | 581 | 702 | 823 | 946 | 1197 | 1453 | 1714 | 1982
481 448 | 523 | 600 | 754 | 910 | 1067 | 1225 | 1547 | 1876 | 2210 | 2552

950 2353
60 695 | 811 | 926 | 1158 | 1407 | 1648 | 1891 | 2383 | 2884 | 3392 | 3908
721 096 | 1162 | 1328 | 1660 | 2012 | 2356 | 2701 | 3400 | 4108 | 4825 | 5552
8414 | 1351 | 1576 | 1800 | 2251 | 2725 | 3189 | 3655 | 4596 | 4801 | 6510 | 7484

4 Flange Angles Axis 1-1 Thi
Bize [Dopthd;| 36 | 740 | 34 | 9 | 34 | 75 | Size Depthdy| 3§ [ o | 13 | 55 | 3 | %

3614 | 4350 5 5 8220 041 3614 | 4870/ 5640 64000 7860 9270, 10630
421 ?B [} 78200 9610111330 129 :g#i 6770, 7840 8890100301210 14820

B
g
-
g

4814 0110110310112670,14040171 4 | BO80/ 104001118001 14520 17160, 19710
B6x4| 5414 |1 11560113130 16150, 19050 218301 6 x G| 5414 | 1150013320 1512018620:22010) 25300
6014 | 1243001438011 200402366027 6014 |14340{16610 18850123230127480) 31500
7218 11 20860 2365012011 34??6;33%3 7219 | 2005024280 27570 33000040230 46260
8414 |24660,28540132370139860 4 5404 8414 |2882033420137040146700/55410; 63750

4 Flange Angles Axis -1 Thickness in Inches
Size [Depthdy Jio | 36 | 5% | %4 | 76 | 1 | Sise [Depthd| 16 | %6 [ 34 [ 35 [ 1 [ 1%

3834 | 677 ;ﬁ 9470 11200{12850( 144 36 | 8100/10100/11050 1375015490 17180
421 10650 13120{15540 1785012013 4214 | 11460/ 14140/16750 19280 21740/ 24150
4814 [12410/14100 17380 20500 23680 267 4814 |15280/188801223701257701 20080} 32310
8x6| 5414 |15870{180302224026360(30330134230/ 8 x 8| 5414 |10660 24300 28810:33210/37500 41680
6014 | 10750 22450127710 32850(37810/42 6014 3042036080141600(460001 52260
7214 2880032750 4044047070 55240 6241 7214 (36160 447305308061 77030
8414 |30560/44990/55580,6505075980{858 8414 [40040 61800173300,84600,957801106610
Area Four Angles
x Thickness
e % Te 7 % % % i %
6x4 | 144 16.7 | 19.0 | 234 | 278 | 319
6x6 | 174 | 202 | 230 | 284 | 338 | 38
8x6 237 | 270 | 334 | 39.8 | 459 | 520
8x8 310 | 384 | 458 | 529 | 600 | 869
Area Two Flange Plates Area One Web Plate
Thick Thickn
Width Depth
% | 36 | % | % | 7 | 1 [ 1% |13 | Ve || o | Te | % | % | %
12 | 9.0 12.0 15.0, 158.0 21.0, 24.0/ 30.0/ 36.0{ 1.50] 36 |2.25| 9.0 13.5 18.0
14 | 10.5] 14.0] 17.5| 21.0| 24.5 28.0| 35.0 42,0 1.75| 42 |2.63| 105 15.8] 21.0
16 | 12.0] 16.0| 20.0 24.0| 28.0| 32.0| 400 48.0{ 2.00] 48 |3.00|12:0 18.0| 24.0
18 | 13.5 18.0| 22,5 27.0| 31.5| 36.0| 45.0, 54.0 2.25| 54 |3.38| 13.5 20.3 27.0
20 | 15.0) 20.0| 25.0| 30.0, 35.0/ 40.0 50.0| 60.0| 2.50| 60 |3.75| 15.0| 22.5( 30.0
24 | 18.0 24.0| 30.0| 36.0 48.0| 60.0/ 72.0 3.00) 72 |4.50| 18 31 27.0/ 36.0
84 |5.2521.0] 31.5 42.0
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PLATE GIRDERS

MoMmENTS oF INERTIA
or
Houes axp ComroNENT PARTS

‘éﬁaekwm
Diat-| Thickness of Metal t or t1 and Area of 74" Holes—Axis 1-4
anco | 3% | 74 | 1 | 1% | 1% | 13 | 1v4 | 19 | 134 | 13 | 2 | 234 | 2% | 2% | 8
Vor 175 | 0.88 | 1.00 | 1.13 | 1.25 | 1.38 | 150 | 1.63 | 1.75 | 1.88 | 2.00 | 2.25 2m 2.75 | .00
16 | 102 224 256 288 320 352 384 416 448 480 512! 704, 768
18 | 243 284 324 405 446 488 537 87 00 810 &0l o72
1854 299 47 500/ 642 111027
19 587 832 677 1083
21 a7 T2 827 8 3/1323
2114 751 809 867 1 11387
22 080 452
24 1728
2414 o..ou 5112011351 1501116511501
25 7191875
27 2187
2745 80(2269
28 1960 21562352
30 76(27
83014 93 1047/ 11831570 1300[1515 102 1744 133 20903(2326/2658 2791
31 2403(2643(2883
34 1734 18792023216523122601239 31793468
36 8324035043888
3614 3331(3664(3907
a7 7373 dU :uz:si 37654107
40 4800
42 1 mumm&a 5292
4214 1355 1580/ 2708 7|54190
43 11387 :ux&lmmadzsu mztzwn 5547

Two Cover PraTea Ax1s 2 'l‘mcxnm N I-tmu

Width | % | J4s | V& | %% | %% | 3k 1 | 1% | 1% | % | 3
12 108 | 126 | 144 | 180 | 216| 252 | 288 | 360 | 432 | 604 | 576
14 172 | 200 | 220 | 286 | 343 | 401 | 458 | 572 | 686 | 802 | 016
16 2506 | 209 | 341 | 426 512| 56597 | 682 | 852 | 1024 | 1194 | 1364
18 365 | 425 | 486 | 608 | 720 ( 851 | 0721216 | 1458 | 1702 | 1944
20 500 | 583 | 667 | 834 | 1000 | 1167 | 1334 | 1668 | 2000 | 2234 | 2608
24 864 | 1008 | 1152 | 1440 | 1728 | 2016 | 2304 | 2880 | 3456 | 4032 | 4608

Foun AxaLes 6 x4 Axas 2 ‘. Founr ANoLes 6 x 6 Axrs -

Dist,
btob| 5% | 3ie | 36 | % | % | 3% [btob| 9% | Ha ] 36 | % | % | T

Thiel Diat, Thickness

L] 120 | 140 | 160 | 200 | 240 | 280 3% | 120 | 140 | 160 | 200 | 243 | 2!
Hs | 121 | 141 | 162 203 245 | 205 | Mo | 122 | 142 | 162 | 204 | 247 | 280
H 123 | 144 | 185 250 | 290 124 | 144 | 165 | 208 | 252
127 | 148 | 170 "13 257 | 300 L] 128 | 149 | 170 | 215 305
% 130 | 153 | 176 | 220 | 265 | 310 bi 132 | 154 | 177 | 223 | 270 | 315
i1 136 | 158 | 180 | 227 | 274 | 320 L] 137 | 160 | 183 | 230 | 280 | 326
Founr AxcrLes 8 x 6 Axis =2 Foun ANGLES 8 X 8 AxIs =
Dist. Thiek ! Dist. Thickness
btob| 24s | 36 | 86 | 36 | 56 | 1 ibtob| 15 | 36 ! 3¢ | 74 i | 1W
3 | 322 | 368 | 462 | 554 | 650 | 742 8% | 370 | 462 | 558 | 650 | 748 | 843
Ho | 326 | 872 | 467 | 561 | 657 | 761 | T4 | 375 | 468 | 565 | 659 | 758 | 854
4 377 | 473 | 568 760 1% | 380 | 474 | 572 | 668 | 768 | BGBS
iz 338 | 380 | 485 | 582 | GBO | T8O | 86 | 586 | 685 | 7 888
396 | 497 | 596 | 608 | BOO | 34 | 398 | 498 703 | 808 | 910
#6 | 355 | 405 | 510 | 610 | 716 | 820 | 3 | 408 | 510 | 617 | 720 | 830 | 034
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COLUMNS AND STRUTS

A compression member, subjected to longitudinal pressure, is
shortened by the compression and also tends to deflect laterally,
due to the fact that the load cannot be applied coincident with the
longitudinal axis and that the material is not perfectly homogeneous.
This flexure occurs generally in the direction of the least resisting
moment of the seetion; the load which will cause a column to fail
decreases in the ratio of length to least lateral resistance of the
section, the ultimate failure being the result of combined stresses
due to compression, transverse shear and flexure.

Column Formulas. Under ideal conditions, when it can be assumed
that the load is applied axially and that the material is perfectly
homogeneous, the resistance of the column would equal its resistance
to compressive forces up to the elastic limit, and there would not
be any flexure; if, however, a deflection be imparted to the column
by a lateral force, the column would ultimately fail by bending.

Euler's Formula, P=k —1— P =k T—-—-;, is based upon the fore-

going theory, and gives results cluse to the ultimate strength found
for long and slender struts, when k is a constant varying with the
condition of end bearing, (k=4 for columns fixed both ends). For
shorter and heavier columns, or for lower ratios of I/r the results
do not correspond with actual tests.

it Af P f
Rankine’s Formula, P =Feam * XA~ TFea/ms represents the
type of formula now in general use and the various formulas for pro-
portioning columns which are based upon this general formula agree

| with actual tests within certain limits. In this formula a certain

compressive unit stress for direct crushing is assumed and reduced in
ratio of length of column and least radius of gyration, 1/r; value of e
is an empirical factor, varying with the resistance of the material
and with conditions of end bearing.

Straight Line Formulas. In praectice, compression members of a
greater ratio of slenderness, |/r, than 120 are rarely used, and within
this limit the curve can be represented by a straight line, the general

formula assuming the simpler form: % =f—c (%).

Compression formulas determining the resistance of webs in rolled beams
or riveted girders against buckling, or the necessary reduction of safe loads due
to lateral deflection of unbraced beams, are likewise based on one or the other
type of column formulas,
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Ratio of Slenderness. 1/r is ratio of the unsupported length of a com-
pression member to its radius of gyration, generally the least radius,
excepting when the unsupported length is rigidly braced to prevent
deflection in the direction which corresponds to the least radius of

gyration. It is, therefore, necessary to determine the radii of |

gyration and to use the proper ratio of slenderness in any particular
case.

Usual practice limits the maximum ratio of 1/r for main members |
under permanent stress, permitting a higher ratio for secondary |

members under temporary stress, as in wind bracing.

C ive Unit Str The tables of allowable loads of column

sections have been computed in accordance with the formula for steel
columns of American Institute of Steel Construction, 1923—Revised 1028,

18,000
1
1+ 8000 (VYN

f ==

Maximum unit stress at 1/r=60 : 15,000 Ib. per sq. inch.
Maximum 1/r: Primary members=120; Secondary members=200,

Explanation of Tables, The tables give the concentric safe loads
in thousands of pounds for Carnegie Beam Sections of the Variable-
Depth and Constant-Depth Type, also of a selected line of 14-inch
column sections with cover plates, the values having been computed
based upon for the least radius of gyration.

In addition to the safe loads, tables give the moments of inertia
and the radii of gyration about both axes of symmetry, for use with
other compression formulas or for use in computation of the safe
strength of a column braced against flexure in such a manner that
the greater radius of gyration may be used.

Combined Compression and Bending Stresses. Generally the loads are
concentric and equally distributed over the cross section of the col-
umn or balanced on opposite sides thereof. In the case of beams
carried on brackets or other forms of eccentric loading, bending
stresses are produced which should be taken into consideration

. and the column sections so proportioned that the combined stresses
do not exceed the allowable compressive and bending stresses in

accordance with the formulas given in the following:
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P =Concentric load. Pi1=Eccentric Load.

| =Length of column = 13 + la, end distances of eccentric load.
» =Creater distance of eccentrie load from either end of column.
fe =Unit compressive stress for length | of eolumn.

for==Unit compressive stress for length x =11 > laor =13 > l4.
fa ==Unit bending stress.

M =DBending moment due to eccentric load.

x ==Distance of eccentrie load from center of column.

n =Distance of extreme fiber from center of column.

r =Radius of gyration of section in plane of bending.

A =Cross sectional area of section.

Compression due to concentric and eccentric load:
= Afe , Pi1=Afa.
Bending stress due to bending at point of eccentrie load:

M= le—lfmm top and Px:—’from bottom.

1
2
Mmax =Px%= t'gl= f.~-AL
n n

Total area required for combined compressive and bending stresses:

P P1 A furd,
A= fo + T + Px T &
When the eccentrie load is in center, |1 =la=1%1. Mmax=1Pxand
P P furs.
A=[o+fu+iPx+ -

When the eccentric load is at the top or bottom, formula reduces to
A= (P +P1) = fe + P + far2,

ExXamrLE: uired a Carneglo Beam column, 25 feet in h, to
support a concen load of 425.000 pounds and an eccentric load of 50,000
pounds acting at a distance of 10 inches from center of section, in ne of
greatest resistance, axis 1-1, and at a distance of 5 feet from top of Column.

Unit compression and bending stresses In accordance with A. . 8, C.
requirements.
Assuming CB 146, 145 pounds, with tho following properties:
A =4264s5¢.In. n =730in. ria =6.24in. rasa =3.93in.
fo for L/r =25x12 + 3.03 = 70.4 13,590 1b. per sq. in.
ferfor A/r = 20x12 + 3.93 =61.1 14,910 1b. per sq. in.
425,000 , 50,000 20 7.30

13.500 14910 * 20000 X 19 X Zox Toins < 6248 — 129354 In.

A =

Nore: The bﬂnd.h;ﬁ factor, A /8, given with the properties of column sec-
tions may be used to m%gﬂ in the computation of columns with eccentric
load, substituting the value of A/S for n/r? in formula.

In tho example the value of A /S, axis 1-1 = 42.64 + 227.7 = 0.1873,
o 425,000 , 50.000 50,000x19x0.1873 _ 20

13,600 14,910 = 18,000 3 e 2




COLUMN SAFE LOADS

COMPARISON OF COMPRESSION FORMULAS
Arrowante Uxir Stresses 18 Pouxps rer Square Incm

Ratlo Rankine s\ l.8cC, 0?"
ST 1628 I 1
Flat Bearing Building Code Formulas:
g QF 18000
Mgmm | rmem | OOF
0 2500
b 24m
10 2485
15 2422
20 =03 Maximum
25 2287 14000
30 121056 13900
a5 ¥
ﬂ 1068 13200
1834 12850
60 1688 12500
b5 1631 Maximum 12150
(1] 1304 15000 11800
66 1187 14578 11450
70 002 14148 11100
5 10811 13714 10750
80 10013 13279 1
RO 10410 12844 10050
fL1] 10204 12414 9700
on 10905 11989 9350
100 0784 115671 8000
105 o571 11163 8650
110 10764 8300
115 142 10376 7950
1 8020 10000 TG00
1256 877 0636 7250
130 ROT 0284 6900
145 8200 8044 68550
140 BOD4 8617 6200
145 7502 8302 5850
150 7602 8OO0 5500
155 T406 7710
160 7305 7431
170 ’gm“‘ 5508
175 54 0063
1580 6570 6429
185 6408 m
100 6242
105 BOKO 5?33
200 5921

-a.:.ac.mmummuuwwmmum

Masiomum Rato of Ur | Mbcabers | ‘Siombes
A. LS. O Formula,,,... 120 200
Chicago Bldg. Law, 1924, 120 150




CARNEGIE STEEL COMPANY

American Institute of Steel Construction:

The following tables give the unit stresses for ratios of 1/r in inter-
vals of 5/10. Intermediate values may be found by interpolation

Awrowaste Usir Srresses iv Pounps pEr Square INca

by Compression Formula of

=

18,000

(/)2

1+

18,000

\
‘

from the figures given for the tenth units of 1/r by adding or deduecting
from the nearest tabulated figure the corresponding multiple.

Exaurre: Unit stress for | /r=04.7 and 1 /r=150.8 !
1 /re= 04.7 11980 43x85.4 or 12031 —2x8.4=12014 I
1/r=150.8 7041 +2x5.9 or 7971—3x5.9= 7953 |
MAIN MEMBERS—Ratios of 1/r up to 120 :
Unit Unit | Unit | .. Unit I
tio, Difl. | Ratio, Difl. | Ratio, Diff. ; Diff,
R |Steom. | OUG | T | eoms | GG i Blremn. | 010 | /e [prnees:| 010 |
60 [15000 76 13714 00 (12414 105 (11163
5 (14068 | 84 5 13671 8.7 512371 8.6 511122 81
61 |14916 76 [13627 o1 [12328 106 |11082
5 |14874 | 8.4 .5 (13584 | 8.7 5(12286 | 8.5 511042 8.0
62 14832 % 13540 92 (12243 107 11002
5 (14790 | 8.4 5 |13406| 8.7 512201 8.5 510082 8.0
63 [14748 78  |13453 03 12158 108 10922
.5 (147056 | 8.5 5 13400 | 8.7 5(12116 | 8.5 510883 | 7.9
04 14663 70 13306 | o4 112073 109 (10843
5 14021 | 85 b (13322 8.7 512031 | 8.4 S5I10804 | 7.0 |
65 [14578 80 |13270| 05 11989 110 |10764 ]
b5 |14535 | 85 ! S5 (13235 | 8.7 b511947 | 8.4 510725 79
o6 114493 81 13192 096 (11905 111 10686
A 14450 | 8.6 5 :aus| 8.7 5 11863| 8.4 510647 7.8 |
67 14407 82 13105 97 |11821 | 112 10608 !
5 (14364 | 8.6 5 [13061| 8.7 511779 | 8.4 5(10569| 7.8 |
68 [14321 83 13018 98 |11737 | 113 [10530 |
5 |14278 | 86 5 129?1) 8.7 S5 11696 83 S04 T
69 14235 84 12031 | 00 11654 114 [10453
5 14192 | 8.7 5 12888 | 8.7 511613 | 83 Sl0415| 7.7 |
70 14148 85 12844 | 100 11571 115 |10376 |
5 (14106 | 8.7 A 112801 86 511530 | 8.2 510338 78 |
71 |14002 86 [12758 101 11489 118 |10300
5 (14010 | 87 5 (12715 8.6 511448 | 8.2 5l10262| 7.8 ‘
72 |13075 87 [12672 102 11407 117 |10224 [
5 13032 | 8.7 5 (120620 8.6 511366 | 8.2 5l10187| 75
78 |13888 88 12585 103 11325 118 |10140
.5 (13845 | 8.7 .5 112542 | 8.6 5111284 | 8.2 5l0112| 7.5
74 |13801 80 12500 104 [11244 119 |10074
5 13758 | 8.7 b5 |12457 | BB b5111203 | 8.1 S510037 | T4
76 13714 00 12414 1105 |11163 120 10000

1
|
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AwvrowasLe Uxir Stresses v Pousps reEr Square Ince

by Compression Formula of
American Institute of Steel Construction: r-._“-}'ﬂ_
2
1+ 15000 /1)
SECONDARY MEMBERS—Ratios of 1/r up to 200
. | Unit Unit T . | Unit i - | Unit .
: ; ; Dift, | Ratio, Difl. | Ratio, .
R | Strean, | DI | Bafo trom | 046 | e | Strem. | QUG | Vi | Steem, | UG
120 10000 140 | 8617 160 | 7431 180 | 8420
5| 0963 7.4 5| 8585 | 0.4 5| 7404 | 5.4 5| 6406 | 4.6
121 | 9926 141 | 8553 181 | 7877 181 | 6383
5| 9890 7.3 58521 | 6.3 5| 7350 | 5.4 56360 | 4.5
122 | 9853 142 | 8490 162 | 7323 182 | 633s
5| 9816| 7.3 58458 | 6.3 5| 7206 | 5.4 5| 6315 | 4.5
123 | 780 143 | 8427 163 | 7200 183 | 6203
b 0744 7.2 b 8396 | 6.3 5| 7243 | 53 B 6270 | 4.5
124 | 9708 144 | 8364 164 | 7217 184 | 6248
5| ver2| 7.2 5| 8338 | 6.2 5| 7100 | 5.3 56226 | 4.4
1256 o636 145 8302 165 7164 185 6204
5 0600 7.1 58272 | 61 5| 7188 | 5.2 56182 | 4.4
120 | 9564 146 | 8241 166 | 7112 186 | 8160
5| os20] 71 5| 8210 | 6.1 5| 7086 | 5.2 56139 | 4.3
127 | 0403 147 | 8180 167 | 7081 187 | 6117
5| 0458 7.0 58150 | 6.1 5| 7085 | 5.1 56095 | 4.3
128 | 9423 148 | 8119 168 | 7009 188 | 6074
5] 9388] 7.0 5 8089 | 6.0 5leoss] 51!  5|e0s3| a3
120 09353 149 8060 160 6959 189 6031
5. 0318 6.9 5 8030 | 6.0 5| 0034 | 5.0 56010 | 4.2
130 | 0284 150 | 8000 170 | 6908 190 | 5980
b 0240 6.9 H|TO7TY1 | 5.9 A 6883 | 5.0 5| 5068 | 4.2
131 0215 151 7941 171 G858 191 5947
5 9181 6.8 5| 7012 590 5| 6834 | 40 5|5026 | 42
132 | 0146 152 | 7882 172 | 6809 192 | 5008
5| 0112 68 | .5[7858 | 5.8 5| 6785 | 49 5| 5885 | 41
133 | 0078 153 | 7s24 173 | 6760 103 | 5804
5| o04s| 67 | 5| 7706 | 5.8 5| 6736 | 4.9 5 5844 | 41
134 | 0011 {154 | 7707 174 | ot 194 | 5824
5| so78| 67 |  5|7738! 57 5| 6687 | 4.8 5] 5803 | 4.0
135 | 8044 {155 |7710 175 | 6863 195 | 5783
5| 8011| 6.6 5| 70681 | 57 5| 6630 | 4.8 5| 57863 | 4.0
136 | 8878 156 |7 176 | 6615 196 | 5743
5| 8845 6.0 5| 70625 | 5.6 5| 8502 | 47 5| 5723 | 3.9
137 | ss12 157 | 7807 177 | 6568 197 | 5703
5| 8779 6.5 57560 | 6.6 5| 6545 | 47 5| 5684 | 39
138 | 8746 158 | 7541 178 | 6321 198 | 5664
5| 8714| 6.5 5|7514 | 55 5| 6498 | 47 5| 5643 | 3.9
130 | ses1 159 | 7486 179 | 6475 199 | 5624
5| 8849 6.4 5| 7450 | 5.5 5| 0452 | 4.6 5| 5606 | 3.0
140 | 8617 160 | 7431 180 | 6420 200 | 5586




206 CARNEGIE STEEL COMPANY
COMPARATIVE CARNEGIE BEAM SECTIONS
AS
COLUMNS
TABLE ComparaTive TanLe oF Areas, WEIGHTS AND
Maximom Loaps
Unit Stress—American Institute of Steel Construction—1928
| ) Welght ’m.&m“ﬂm’ |__ Dimensions
Area |
Section Load |Unbraced | - O | NOMINAL | Depth
Tadin l_‘_._A | length | VYRR | CDEPTHS I—'ﬂ
; ]aq. l_.'lm'gflmhmndl Feet Ins. . . Ins. Ins.
CB 146 (12400 435 | 1875 | 21.45 | 429 4 | | | [18% [164
CB 148 (11012 405 | 1787 | 21.35 | 427 |14 183 |18Ha
CB 146 (11322 385 2120 | 424 |14 18 164
CB 146 (107.34 | 365 | 1610 | 21,10 | 422 |14 17146 | 1644
OB 146 101.47 | 345 | 1522 | 2095 | 4.19 |14 1730 |16Hs
OB 146 | 05.58| 325 | 1434 | 2085 | 417 |I4 17%a | 1634
CB146 | 80.70| 305 | 1346 | 2070 | 414 |14 16% |1
CB 146 | 8078 295 | 1301 | 2065 | 413 |14 168 | 151540
CB146 | 83.82| 2 257 | 20060 | 412 |14 1644 | 15b4s
OB 146 | 80.87| 275 | 1213 | 2050 | 410 [14 1614 |15
OB 146 | 77.903| 205 | 1169 | 2045 | 409 |14 18%is |15 21-
OB 146 | 74.00| 255 | 1125 | 2040 | 4.08 |i4 16%ia |1
OB 140 | 72, 245 | 1081 | 2030 | 4.08 |14 164n | 154
O 146 60.11 | 235 | 1037 | 2025 | 4.05 |14 151810 | 161 )4a
OB 127 | 67.04| 230 | 10158 | 1870 | 3.74 12 12
OB 146 | 66.17 | 225 | 993 | 2020 | 404 (14 15%  [15%
CB127 | 64.70| 220 | 971 1865 | 3.73 | 2 12 143
OB 146 | 63 215 | 949 | 2015 | 203 |14 155 | 15604
OB127 |61.76| 210 | 936 | 1860 | 372 | |12 1 1414
CB 146 | 6028 205 | 904 | 2005 | 401 |14 154 | 1564
OB 127 | 58.82| 200 | 882 | 1853 | 371 | (12 12 14
OB 1 57.34| 19 860 | 20,00 | 400 |14 15%s |15
CB127 | 6588 190 | B38 | 1855 | 3.71 | |12 12 14
OB 146 | bd.41 ‘ 85 | 816 | 1990 | 398 14 153s |15%
OB126 | b2p4| 180 | 704 | 1820 | 364 | 12 12 |14%
OB140 |B1.47| 175 | 772 | 1985 | 367 |14 | 154s |15Hs
CB126 | Booo| 170 | 780 | 1825 | 385 | |12 12 |14
CB146 | 4852 165 | 728 | 1980 | 396 |14 | 1476 | 159
CB126 | 47.06| 160 | 706 | 1835 | 367 | 12 12 14
CB146 | 4558 155 | 684 | 1970 | 394 4 | 143 | 15%s
OB126 | 4412 150 | ez | 1845 | 38 | 1z | | |12 |14
OB 146 | 4264 145 | 640 | 1965 | 393 14 145 | 15%s
CB125 | 41.18 618 | 1505 | 301 ‘ iz | | |12 1244
CB105 |41.17| 140 | 618 | 1540 | 308 | | e 1 1334a
CB146 |3070| 135 | Se6 | 1060 | 392 14 | | | |14%ie 15K
CB 105 | 3881 582 | 1545 | 309 | | f19 10 | 1215
CB146 |3852| 131 | 578 | 1885 | 377 lid | 143is | 1571s
CB125 |3824| 130 | 574 | 1515 | 303 | Iz ‘ 12 |12
CB 146 | 36.75| 12§ 551 1950 | 3.9 14 | 1445 | 158
CB105 | 36.46| 124 547 1545 | 309 | | 10 10 12i}4g
CB 125 | 85.28 529 | 1530 | 3.06 12 12 124
CB 1 3411| 116 | 812 | 1835 | 311 | | e | |10 |1288
OB 146 |3382| 115 | 507 | 1945 | 3s0 14 | | 14% |154%
CB125 | 3231 110 § | 1550 | 330 12 | 12 1
CB 1 31.76 08 476 15.65 3.13 |n 10 1214
CB148 | 31.18| 106 | 468 | 1035 | 387 (14 14 |154
CB 1 3088| 105 | 463 | 1540 | 308 14 14% [124
CB124C 2000| 102 | 450 | 14756 | 2.95 ‘t 127|121
CB105 | 30.40| 100 | 441 | 1580 | 318 | | |10 0 |12
OB146 | 2823 96 | 423 | 1030 | 386 4 | | 13% | 15140
NOTE 1 15000 in

. Maximum Allowsble Load = Area x
2, Maximum

ds.
Allowable Unbraced Longth in Feet = Least Radius of Gyration x 60 <+ 12,




COLUMN SAFE LOADS 207
CARNEGIE BEAM SECTIONS COMPARATIVE
AS
COLUMNS
CompARaTIVE TaBLE or Areas, WEIGHTS AND | TABLE
Maxmmom Loaps
Unit Stress—Amorican Institute of Steel Construction—1928
Welght | Matimam Allovable Lesst | | Dimensions
Soction | M | fooe | Load |Usbraced | o S | NOMINAL | Depth | Flange
Index n Length | “DEPTHS || Wit
1
8q. lne. | Pounds dmf’ 4 Feet Ins. J Ins. Ins.
OB 145 | 27.03 419 15. 3.06 14 | | 11434 | 12M6
OB124C 27.93| 95 419 1495 | 290 12 12 1244
CB104 | 27.086| 92 406 1230 | 246 10 1 10%
OB 83 |2647| 90 397 10.85 | 217 | I8 93 | Bis
CB124C 2588 | 88 388 15.20 | 3.04 12 | 12%a
OB 61 |25.87| 88 388 13.00 | 2.60 6 6'%4|10Ms
OB 146 | 25.28 | 86 379 1920 | 384 |14 131446 | 15
CB 145 | 2499 | 85 375 1525 | 3.05 |14 14 12
cB 24.71 | 84 371 1075 | 215 8 93fs | 814
i CB1 24.70 | B4 371 12.40 | 248 10 10 1078
CB 124 C| 24.11 | 82 362 1545 | 3.00 12 12 12
! CB 23.62 | 80 353 12.00 | 2.58 6| 61%a| Didia
83 2203 | 78 344 10.70 | 2.14 8 0%s | BHe
B104 | 22.66 | 77 340 12,85 | 2.51 10 10 10814
OB 124 B} 22.35 | 76 335 14.50 | 290 12 12 214
CB 1 2206 75 331 1235 | 247 |14 143 | 104
CB TR A N 318 1060 | 212 8 8 | 8
OB 104 | 2059 | 70 309 12,75 | 255 10, 10 10
OB 124 B| 20.58 | 70 309 1480 | 2.08 12 12 1244
CB 61 | 2058 70 308 1270 | 2.54 6| B¥s | 9%
oB 0.00 300 1230 | 246 |14 1414 |10H4a
CB123 B 1941 | 66 291 1130 | 228 12 12 | o
CB 83 0.40 | o6 291 10,565 2,11 8 9 84
CB124 B 10.11 | 65 287 1515 | 3.03 12 12 2
CB 103 8.81 | 64 282 1190 | 238 1 10 103is
CB144 | 17.04| 61 2 1220 | 244 |14 4% (10
CB123 B 17.65| 60 265 11.25 | 225 12 12 9WUs
CB 83 |17.63| 60 264 10.45 | 2.09 8 8i3fe| 814
CB 61 |17.63| 60 264 12556 | 2.51 6 o | 0%
CB103 Al 17.34 | 59 260 1210 | 242 1 10 1044
CB123 B 16.17 | 55 243 1125 | 224 12 12 a
OB 103 A 15.87 | 54 23 12.40 | 248 1 10 10%s
OB 83 |15.87 | 54 238 10356 | 2.07 8 814s| 83a
CB 61 470 | 50 221 1240 | 248 6 6 044
CB123 | 14.69| 50 220 0.80 | 198 12 124 | SHa
OB 103 Al 14.40 | 49 216 1270 | 254 1 10 10 |
CB 83 | 14.10| 48 212 1030 | 2.08 8 81 | 81 |
CB123 |13.23| 45 198 0.85 | 1.97 12 124 | 8i4a
CB102 |1235| 42 185 865 | 1.73 1 10 84
it 234| 42 | i85 | 1020 | 2008 s| | 8% | 84 ‘
CB123 |11.76| 40 176 075 | 195 12 12 8
CB 61 |11.76| 40 176 12.15 | 243 6| 5% | 0%
CB102 | 1058 | 36 159 900 | 1.80 1 10 81 |
CB 83 |10.58| 36 159 10.10 | 202 8 8%e | BMe |
cB102 | 931| 31 137 945 | 1.80 1 10 8 |
CB 83 | 910 31 137 1005 | 2.01 8 84e | 8
CB 82 | 881| 30 132 815 | 1.63 8 8¥s | 6%s ‘
CB 82 | 793| 27 119 810 | 1.82 8 8 | 6
CB 82 | 7.06| 24 106 8.05 | 161 8 8 6i4
|
NOTE 1. Maximum Allowable Load = Area x 15000 in Pounds.
2. Maximum Allowable U, Length in Feot = Least Radius of Gyration x 60 + 12,




208 CARNEQGIE STEEL COMPANY
CARNEGIE BEAM SECTIONS P R
COLUMN
AS
18" H COLUMNS
LOADS ArrowanLe Coxcentric Loaps
Tuaousaxps oF Pounps

Unit Stress—American Institute of Steel Construction—1928
Nominal Depth and Flange Width—Weight per Foot
Efectivel CB 183 18" x12” | CB 182 18" x84 |  CB 181 18" x 7%

inFeet | 100 | 93 | 86 | 78 72 67 | 58 | 52 | 51 47
lbs. | M | fba | fba. | lbs. | Ibs. | Ths. | Ibs. | Ibs. | Iba.

8 441 | 410 | 379 | 344 | 318 | 208 l 256 | 230 | 225 | 207
9 441 | 410 | 370 | 344 | 318 | 208 [ 251 | 224 | 218 | 202
10 441 | 410 | 879 | 344 [ 316 0 240 | 215 | 208 | 193

11 441 | 410 | 379 332 306 284 230 | 205 199 185
12 441 | 410 | 379 320 | 295 273 219 196 189 176
13 441 410 | 379 308 | 283 263 209 186 180 168
14 441 410 | 379 200 272 262 199 177 171 159
15 R T I U1 284 261 242 189 168 162 151

16 428 | 397 | 367 272 260 232 180 160 | 153 143
17 417 | 388 | 358 201 240 222 171 151 145 130
18 407 | 378 | 349 250 229 212 162 144 137 129
19 306 | 368 | 330 230 219 203 154 136 130 122

20 386 | 358 | 330 210 194 146 129 123 116
21 375 | 340 | 321 218 2m 186 138 | 122 117 110
22 365 | 330 | 312 200 192 177 131 116 111 104
23 355 | 329 | 304 200 183 170 125 110 105 99
24 346 | 320 | 205 10 175 162 118 1056 100 04
|' 25 3356 | an 256 182 167 155 112 94

26 160 148 107 94 90 85
a7 153 142 102 80
28 147 135 o7 85
29 140 130
30 134 124

Areain.? 2117 | 19.60 | 17.05 | 1530 | 15.00 | 1382

84-1,in,% 1334 | 1241 1053 | ®44 | 899 | 8.4
ri-1,in 7551 753 751 | 748 | 735 | 748
AB 11 1 50 162|162 167 162
12-3,in.¢ 829 | 764 | 490 | 433 8.7
822,03 104 | 180 § 130 | 115 | 107 | 103
r2.3,in. 198 | 197] 170 | 168 | 164 | 1.67
A/S 22 1.080{ 1.006] 1316 1320 1390 1.330
d in. 184 | 18 1834 | 18% | 18 18
d!in. 20 10154g] 1034 | 1056 | 19%e | 1034
bin. 814 THe | T¥Ha | 7Me

t in. Tis 3% 34 3% 3 84p
pin. 134 i sl % e el

Safe load values above upper lrlﬂng line are for ratios of 1/r not over 60, those between
lines are for ratios up to 120 |/r and those below lower zig-zag line are for ratios not over 2001/r.
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[ CARNEGIE BEAM SECTIONS |
i COLUMN
i COLUMNS Hmu
Avrrowasre Coxcentric Loaps LOADS |
TrousaNDs oF Pounps |

Unit Stress—American Institute of Steel Construction—1928

Nominal Depth and Flange Widlh—Waight per Foot

Effective CB 165 | CB 164 CB 1 CB 162
_Lonutt: 16" x 14”7 167 x:12" 167 x sus" 16” x 7
in

115|107 | 100 90 | 83 | 76 os 63

Ibs. | lbs. | Ibs. | Ibs. | lbs. | lbs. lbs.

6 507 | 472 | 441 | 397 | 366 | 335 | 300| 278 i
¥ 507 | 472 | 441 | 397 | 366 | 335 | 300| 278 256
8 507 | 472 | 441 | 397 | 366 | 335 | 300 27 )
9
0

507 | 472 | 441 | 397 | 366 | 335 | 300| 278 256
507 | 472 | 441 | 397 | 366 | 335 | 300| 278 256

18 438 367 | 338 | 308 | 220 203
19 495 | 460 | 430 | 358 | 329 211/ 194
20 485 | 451 | 421 | 348 | 321 | 292 | 202| 186
21 476 | 442 | 413 | 339 | 312 | 284 | 193] 178
22 466 | 433 | 404 | 330 | 3 277 | 185 170
23 423 | 395 | 320 | 295 | 269 | 177| 163|

Areain.2| 33.82 | 31.46| 20.41 | 26.46 | 24.41 | 22.34 120,00:13521, 0614, 70:323'1255:1?5'|u 1710.29

o ool T |

1665.6: 1537.2 142 13?5«5‘118??1081.3 23.7840.9776.6 666.0505.0 523.8 524.6 475.1

205. X ¥ . l 132.7/113.9.105.5 9?.11 81.9) 73.8 65. 2

68‘0 6.80 6.77) 6.75) 6.73| 6.71| 6.44 6.08]
AT6 176 176 L1790 .179) L1 .

318! 10.0 17.3 16.0] 1058 9.7
2.92) 2.02 2.01/ 2.00{ 1.61 l.ﬁﬂf 151 1.
.702/1,053/1.0591.067 1.301]!,3?1 1.548/1.3
16 | 1634] 1614 16 | 1614] 164! 15"
20 | 1834 1814 l!! 1'." 1736} 177/ 17
12 8% 8lgl 8 T T)a

A 3% 3

% %l i s % ﬁ ;
Safe load uluu sbwu upper line are for ratios of I/r not over 60, those between
ines are for ratios up to 120 I/r a::fuc below lower zig-zag line are for ratios not over SIIEII%-;'r
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CARNEGIE STEEL COMPANY

COLUMN |

147 4 |

LOADS 1

AS
COLUMNS

CARNEGIE BEAM SECTIONS

ArvowasLe Coxcextric LoAps

Trousaxps oF Pouxps

Unit Stress—American Institute of Steel Construction—1928

Nominal Depth and Flange Width—Weight per Foot
Efiestive CB 146 14" x 15"
in Feot | 425 405 385 365 345 325 305 295 285 275
1, Iba. Ibs, Iba, Ibe, Ibe. Ibs, Ihe. Iba. 1he.
18 1875 | 1787 | 1808 | 1610 | 1522 | 1434 | 1346 | 1301 | 12567 | 1213
19 1875 | 1787 | 1608 | 1610 | 1522 | 1434 | 1346 | 1301 | 1257 | 1213
20 1875 | 1787 | 1608 | 1610 | 1522 | 1434 | 1346 | 1301 | 1257 | 1213
21 1875 | 1787 | 1608 | 1610 | 1521 | 1430 | 1339 | 1294 | 1249 | 1203
22 h 1406 | 1407 | 1317 | 1273 | 1229 | 1183
23 820 | 1740 | 1650 | 1561 | 1472 | 1384 | 1295 | 1251 | 1208 | 1163
24 1790 | 1712 | 1822 | 1535 | 1447 | 13680 | 1272 | 1229 | 1187 | 1143
25 1760 | 1683 | 1604 | 1500 | 1422 | 1336 | 1250 | 1208 | 1165
26 1730 | 16564 | 1667 | 1482 | 1306 | 1312 | 1227 | 1186 | 1144 | 1101
27 1708 | 1625 | 1539 | 1455 | 1871 | 1288 | 1205 | 1164 | 1123 | 1081
28 1678 | 1505 | 1511 | 1420 | 1346 | 1264 | 1182 | 1142 | 1102 | 1060
20 1647 | 1500 | 1483 | 1402 | 1820 | 1240 | 1159 | 1120 | 1080
30 1617 | 1537 | 14556 | 1376 | 12056 | 1217 | 1137 | 1098 | 10569 | 1019
a1 1587 | 1508 | 1427 | 1340 | 1270 193 | 1115 | 1077 | 1038
32 1567 | 1479 | 1400 | 1323 | 1245 | 1170 | 1092 | 1055 | 1018 979
33 1527 | 1451 | 1373 | 1297 | 1221 | 11486 | 1070 | 1034 087
34 1497 | 1423 | 1346 | 1272 | 1196 | 1123 | 1049 | 1013 77 939
35 1468 | 1305 | 1319 | 1246 | 1172 | 1100 | 1027 | 992 957 020
38 1430 | 1367 | 1203 | 1221 | 1148 | 1078 | 1008 971 037
37 1411 | 1340 | 1266 | 1196 | 1125 | 1066 085 951 017 881
as 1382 | 1313 | 1241 | 1172 | 1102 | 1034 965 931 898
30 1354 | 1286 | 1215 | 1148 | 1079 | 1012 044 911 879 844
1327 | 1260 | 1190 124 | 1066 201 924 | 802 860 828
Aresin.®) 12490 | 119.12 | 113.22 | 10734 | 10147 | 9558 | 8070 | 86.76 | §382 | 8087
111, in.% 64205 (60105 (56004 (52214 |4843.4 (44759 (41215 [3048.1 (3778.1 |36078
Bi-1,in 003.7 8 | 6240 | 589.7 | 5555 | 5218 4714 | 4548 | 4381
-1, a7 7.10 T4 6.07 6.91 G.SLH 6.78 6.75 6.71 6.68
AfB 1 1801 181 181 182 183 - 184 184 185
12-2,in.42301.0 |2108.2 A4 |1000.1 [1783.5 (16509 [1539.1 (14704 |[1420.7 |1362.0
83-2,in.9] 2788 | 2640 | 2404 | 2349 | 2208 | 2064 | 1924 | 1854 178.6 171.8
r 2, in. 420 4. 4« 422 410 4.17 4.14 413 412 4.10
AB 2 J A54 ABT| 460 463 P 468 , 471
d in. 1814 1814 18 17'4e| 17760 | 173e | 1078 16% 16%4 1614
d! in, 2418a U¥a | Mo | 244a | BN 23%a | 2330 23 i)
b in. 161 1874a | 163 1616 | 16%e | 16M4a | 18 15154s) 15'84e| 1578
& in. 1184s] 11348 1% 11440 154 11 134 1848 14
pin. 3Ua | 204l 2Mel M4 24 2#e | 214 24 | 34 24e
Bafe load values above zig-sag line are for ratios of 1/r not over 60, those betwesn sig-sag
lines are for ratios up to liul%udlhmbulmlnmulc-uglinemfwrﬂhmtm!ﬂﬂl{r.
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ST Rt CARNEGIE BEAM SECTIONS
o 9 COLUMN
COLUMNS = e
N (o
AvrowasrLe ConceEnTrIC Loaps LOADS
Tuousaxps oF PouNps
Unit Stress—American Institute of Steel Construction—1928
Nominal Depth and Flange Width—Weight per Foot
E&:ﬁ;“ CB 146 14" x 15"
inFeet | 265 | 255 | 245 | 235 | 225 | 215 | 205 | 195 | 185 | 175
The. | lbs. Ibs. | Ibs. Ibs. Tbs. 1bs. The. | Iba. Tbs.
18 | 1169 | 1125 | 1081 | 1037 | 993 | 940 | 904 | 860 | 816 | 772
19 | 1169 | 1125 | 1081 | 1037 | 993 | 949 | 904 | 860 | 818 | 772
20 1169 | 1125 | 1081 | 1037 | 993 | 040 | 904 | 860 [8i5 | 770
21 | 1158 | 1114 | 1069 i 1024 | 979 | 935 | 890 | 846 | 801 | 757
22 | 1139 | 1005 | 1051 | 1006 | 963 | 919 | 874 | 831 | 787 | 744
23 | 1120 | 1076 | 1033 | 980 | 946 | 902 | 859 | 816 | 773 | 730 |
24 || 1100 | 1057 | 1014 | 971 | 920 | 886 | 843 | 801 | 759 | 717 |
25 | 1080 | 1038 | 996 | 953 | 912 | 870 | 828 | 786 | 745 | 703
26 | 1060 | 1010 | 977 | 936 | 895 | 853 | 812 | 771 | 731 | 690
27 [ 1040 | 1000 | 959 | 918 | 878 | 837 | 796 | 756 | 716 | 676
28 [ 1020 | 980 | 940 | 900 | 860 | 821 | 781 | 741 | 702 | 663
290 | 1000 | 961 | 922 | 882 | 843 | 804 | 765 | 727 | 688 | 649
30 981 | 942 | 903 | 864 | 826 | 788 | 749 | 712 | 674 | 636
31 961 | 923 | 885 | 847 | 810 | 772 | 734 | 697 | 660 | 623
32 942 | 905 | 867 | 830 | 793 | 756 | 719 | 683 | 646 | 810
33 922 | 886 | 849 | 812 | 777 | 740 | 704 | 668 | 632 | 597
34 903 | 868 | 832 | 795 | 760 | 725 | 680 | 654 | 619 | 584
35 885 | 850 | 814 | 779 | 744 | 7090 | 674 | 640 | 606 | 571
36 866 | 832 | 797 | 762 | 728 | 694 | 660 | 626 | 593 | 550
37 848 | 814 | 780 | 746 | 713 | 679 | 645 | 613 | 580 | 547
38 830 797 763 730 | 697 664 631 599 567 535
39 812 | 780 | 747 | 714 | 682 | 650 | 618 | 586 | 554 | 523
40 795 | 763 | 731 | 699 | 668 | 636 | 604 | 573 [542 | BIL
Area,in2| 77.03 | 7400 | 72.06 | 60.11 | 66.17 | 63.23 | 60.28 | 57.34 | 5441 | 5147
L1.1,in.4i34424 132800 |3119.6 |2961.9 |2806.2 7 (25050 [2358.2 (22135 (20717
1-1,in.3) 4216 | 405.1 | 388.7 | 8724 | 3560 |339.9 | 3237 |307.6 | 20L5 | 2755
f1.1,in 665| 661| 658| 655| 651 | 648| 645| 641] 638| 634
A/S 11 1850 .1 85|  .186)  .186|  .186|  .188 .1 187 187
[2.2,in4]1304.2 [1247.1 |1100.6 |11345 [1079.1 |1024.5 | 9703 | 9168 | 863.9 | 811.6
S22,in3| 1648 | 158.0 | 1513 | 1446 | 1379 | 1313 | 1247 | 1182 | 11L7 | 105.2
ro.o,in. | 400| 408| 406| 405| 4.04| 403 | 401| 400| 308| 397
A,rs 23 A73|  474)  476|  478|  4B0| 482( 483 4 487) 489
1654 | 16345 | 16146 | 151396 1534 | 1586 | 1506 | 1534e | 1534s | 15Ms
dl in. 2234 | 225 | 2206 | 293 | 2004 | 2214 | 21154¢| 21135 211144 21946
b in. 15134q| 1534 1534 | 15114q| 15% 1554 15%0 | 1544 15%4s
t in. 14 13s | 13 11% 1He | 1 1540  134g) 74 1350
pin. 2 17 134al 134 114gl 15 1%a | 114 13§ 1548
Bafe load values above upper zig-zag line are for ratios of 1/r not over 60, those between zi
lines are for ratios up to lzﬁljr and those below lower zig-zag line are for ratios not over 200 1/r.

!
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1 CARNEGIE STEEL COMPAN\'

CARNEGIE BEAM SECTIONS 5
COLUMN AS !
w COLUMNS
Aurowasre Concentric Loaps
LOADS Trousanps oF Pouxps

Unit Stress—American Institute of Steel Construction—1928
Nominal Depth and Flange Width—Weight per Foot

Bty CB 146 14" x 15"
[ in Poel 165 | K55 | 145 | 135 | 131 | 125 | 115 | 106 | 96 | 86
I | the. | Tow | Tbu | be. | b | b | e | The: | It
|
| 18 728 684 640 596 578 551 507 468 423 379
19 728 G584 G40 508 oo 561 507 468 423 a9
20 [T | —O36 | 501 | 566 | 547 | 502 | 462 | 418 3TA
21 713 625 581 555 537 404 454 411 ae7
22 | 700 | 657 | 614 | 570 | 545 | 527 | 485 | 446 | 403 | 360
23 G688 an2 634 518 476 438 3 a54
24 675 i 549 8 467 4290 388 347
25 662 621 580 613 498 458 421 380 340
28 o | 608 | 568 | 528 | 502 | 488 412 | 373 | 833
27 637 506 5587 518 402 478 439 326
28 24 | 584 | 546 481 | 468 | 430 | 396 | 358 | 319
29 611 572 497 471 459 421 387 312
30 599 523 460 440 413 379 343 306
a1 549 512 478 450 439 404 371 335 200
32 574 537 440 430 395 363 328 203
| 33 561 526 401 430 421 321 286
34 549 514 80 446 420 411 378 347 314 280
35 | 538 470 410 | 402 330 | 307 | 273
36 | 526 | 402 | 450 | 426 | 401 | 303 | 361 | 332 | 800 | 267
37 514 481 449 417 302 385 353 324 203 201
as | 503 | 470 | 430 | 407 376 | 345 | 317 | 286 | 253
39 492 460 429 398 374 368 [ 347 310
40 | 48T | 450 | 420 —ssrl 330 | 303 | 273 | 244
| Areain®| 4852 | 4558 | 4264 | 3970 | 3852 | 3675 | 3352 | 3118 | 2523 | 2528
14y, in.41 10326 (17068 16627 (15304 |13584 14021 (1275.0 |11684.1 |1042.1 | 023.0
i 8i-1,i0.%] 2505 | 24348 | 2277 | 2118 1018 | 1960 | 1803 166.1 150.3 136.6
finin | 631 638 | 624 e21| 594| o018 | exa| 61| 608 | 604
A8 11 187 187 18! 187 201 187 188 .188) 188 188
1g.g,in.¢| 750.0 | 700.0 | 6585 | G084 | 5473 | BGO4 | 5100 | 46706 | 4100 | 373.1
Bsa,in3) 988 | 925 | 882 (700 | 708 | 77 | o075 | 619 | 858 | 407
T 3.3, in. 3.06 3.4 3.093 3.02 377 .00 3.80 387 3.80 384
A/S 3.2 401 408 4 4071 B4 4 501 .508| 506|500
| din. 14736 | 1494 | 1486 | 14de | 14%e | 14840 | MI& | 14 133 | 13i34q
| d!in. 21%e | 2AMa | 214 21 21 2054 2034 2054 2014
b in. 153 15540 | 16%a | 15 | 157de | 15%e | 15L& 154 154e | 18
e tu.‘ o 7 e B 4 o
| pin 14 1Ma | 1MW i) 1% i HMsl M Wi O

| Safe load values above Iiﬁu(ﬁmm!umlndlfrmmw.thmbﬂmﬁa-m
linea are for ratics up to 120 1r and below lower line are for ratios not over 200 1/r.
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COLUMN SAFE LOADS

AS
COLUMNS

Avcowasue Coxcentric Loaps
Traousanps or Pounps

CARNEGIE BEAM SECTIONS

213

COLUMN

Hu
LOADS

Unit Stress—American Institute of Steel Construction—1028

Nominal Depth and Flange Width—Weight per Foot
Effect] CB 145 CB 144 CB 143 CB 142 141
Length | 14" x 127 I 147 x 10" 147 x 8" 147 x 63" rt'm
tn¥eet 108 | 95 | 85 75 | 68 | 61 | 58 (83| 48| 42]39 383633 | 30
| Ibe, | b, | tbs. | The. | Tbs. | The. Tha. | Ibs. | Ibs. | Ibs. | (b, | Ibs.
v ! S
6 | 483 | 419 | 375 | 331 | 300 | 260 1 -172.’:53_' 159 146_132
7 | 463 [ 419|375 | 331 | 300 | 269 185/ 172 168 1
8 | 463 | 419 | 375 | 331 | 300 | 260 5123
9 | 463|419 | 875 | 331 | 300 | 260 116
10 | 463 | 419 | 375 | 331 | 300 | 200 109
11 || 463 | 419 375 | 331 | 300 | 260 159 148| 130 136/ 124! 103
12 | 463 | 410 | 375 | 331 | 300 | 260 [ 12011
13 | 463 | 419 | 375 [B25 | 294 [ 209 |
14 | 463 [ 419 | 375 | 316 | 286 | 256
15 | 463 | 419|375 | 306 | 277 | 248
16 | 467 | 413 | 360 | 207 | 260 | 240
17 | 447 | 408 288 | 260 | 233
18 | 437 | 394 | 852 | 279 | 252 [ 225 |1
19 | 426 | 384 | 343 | 269 | 244 | 217
20 | 416|375 | 335 | 260 | 235 | 210
21 | 405 | 365 | 326 | 251 | 227 | 208
22 | 395 | 356 | 318 | 243 | 210 | 196
23 | 384 | 346|300 | 234 | 212 | 189
24 | 374|337 301|228 | 204 | 182
25 | 364|328 293|218 107 |1
26 | 354|310 284 210 100 | 160
27 | 344810276 203 | 183 | 163
28 | 335 | 301 | 260 | 196 | 177 | 157
20 | 325|293 | 261 | 189 | 170 | 152
30 l:nﬂ 284 | 254 | 182 | 164 | 146
Area.in.?[ 30,88 | 27.08| 24.00 | 22.05 | 10.00 | 17.04 17.08/15.59]14.12/12.35/11.47
I:-l.h." 1189, mmql 921.3} B20.5 TI88 m4!uu 95.0431.5398.3
Si-1,in3| 1628 1472 1316} 1145 1038 85.6 78.2 70.9] 60.6/ 56
ti-yin. | 645 611 607 611 6 508 5.45 5.3| 5.91| 5
ABia | 0 o0l 90 .163 .1 .199] 199/ .1
Ti-in.| 202.6) 262.0 232.0) 1345 120.6] 107.1) 628 86.5| 50.8 302 27.
Baainsl 484 433 387 367 O 24 186 141 127] 88
rein | 3 08 3.5 247 24 192 191 1.9, 156 156 14
ABza | 630 54 827 1065 110311111 1.39711.4051
din. 14 g 14| 13¢d 14 140 14 | ang 1430 14
diin. | 18 18%) 17%] 1T% 1644|1604 15% |
:a_in. 12 12 mqm, 10| 8%l 8%l 8 | 6% 6%
in. i b
pin. 1 XN % A '521 i ol &g by
Safe load values above mlhnmfwuﬂudl{;notmw.
lines are for ratios up to 120 I/r and those below lower xig-aag line are for ratios not over




214 CARNEGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS fob--n
COLUMN AS s
lzrrH COLUMNS
ArntowanLe Coxcextric Loaps
10ADS Tuousaxps oF Pounps

Unit Stress—Amorican Institute of Steel Construction—1928
Nominal Depth and Flange Width—Weight per Foot
Effective CB 127 12" x 14" CB 126 12" x 14" CB 125 12" x 12

hg"‘ 230 220|210 200 | 190 | 180 | 170 160 | 150 140|130 | 120 110
The, | Ibe. | Ibw. | Ibe. | Ibw. | be. | lbe. | Jbw. | The. | Tbe. | The. | The. | Ibs.

15 [1015| 071 | 026 | 882 | 838 | 794 | 750 | 706 | 662 | 618 | 574 | 520 | 485
071 | 926 | 882 | 838 | 794 | 750 | 706 | 662 | 605 | 563 | 521 | 480
882 | 838 662

071 591 | 550 | 500 | 469
071 576 | 537 | 497 | 458
562 | 524 | 485 | 448
947 548 | 510 | 473 | 437
020 497 | 461 | 4
11 519 | 484 | 449 | 415
893 471 | 437
875 491 | 458 | 426 | 393
857 478 | 446 | 414 | 383
839 464 | 433 | 403 | 373
821 451 | 421 | 391
803 438 | 409 | 380 | 352
7856 425 | 397 | 370 | 342
767 413 | 386 |
750 401 | 375 | 340 | 323
733 389 | 364 | 339 | 314
716 378 | 353 | 329 | 305
700 367 | 343 | 319 | 207
683 356 | 333 | 310 | 288
667 346 | 323 | 301 | 2580
452 336 | 314 | 203 | 272
326 | 305 | 284
621 316 | 296 | 276 | 257
607 307 | 287 | 268 | 250
64.70 4118 38.24 | 35.28 | 3234
1426.6 0348 809.5864.1 | 8288
7. 149.9) 144.0 | 138.1
4, 4.76| 485 4.95| 5.06
a 264/ 245 | 234
808.2 852, 633.00 600.4] 3724 3206 | 300.9
121, 85 56.1) 53.8| 516
3. 3.69 3.01 3.08) 3.06| 3.10
531 704 | .B81 .855| .626
ol | e s P e 1
19%s |19 o
tm 14 1234 1216 1234 |12

1 1 Ml #
11440l 10340l 11846 11848 1940 | 1340 | 1540 | 154a |

Bafe lond values above upper zig-ang line are for ratios of |/r not over 60, those between zig-zag
lines are for ratios up to 120 1/r and those below lower sig-ag line are for ratios not over 200 1/r.
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B CARNEGIE BEAM SECTIONS
e ) ‘ ‘ COLUMN
COLUMNS le”
AvvowasLE ConNcENnTrIC Loaps LOADS

TraoUsANDS oF PouNDps

Unit Stress—American Institute of Steel Construction—1928

Nominal Depth and Flange Width—Weight per Foot

Blfectivel ™ "CB 124C 12"x12” |CB 124B 12" x12” | CB 123B 12 x9"
in Feet | 192 95 88 82 76 70 65 66 60 55
Ia. | Mbs. | Mbs. | lbs. | The | Ibs. | Ibe lbs. | Ibs. | Ilbs.
11 450 | 419 | 388 | 362 | 335 | 309 | 287 | 201 | 265 | 243
12 | 450 | 4190 | 388 | 362 | 335 | 309 | 287
13 450 | 410 | 388 | 362 | 335 | 309 | 287 | 276 | 251 | 229
14 || 450 | 410 | 388 | 362 | 335 | 300 | 287 | 267 | 243 | 222
15 447 | 415 | 388 | 3862 T | 307 |_287 | 258 | 234 | 214
16 | 437 | 409 | 381 | 357 | 324 l 300 | 281 | 249 | 228 | 207
17 427 | 399 | ar3 | 349 | 316 | 208 | 275 | 241 | 218 | 188
18 416 | 390 | 364 | 341 | 308 | 286 | 268 | 232 | 210 | 102
19 | 405 | 380 | 355 | 833 | 209 | 279 | 262 | 223 | 202 | 185
20 | 395 | 370 | 346 | 3 201 | 271 | 255 | 215 | 195 | 178
21 384 | 360 | 337 | 317 | 283 | 264 | 248 | 207 | 187 | 171
22 || 374 | 351 | 328 | 300 | 275 | 257 | 242 | 199 | 180 | 164
23 | 363 | 341 | 320 | 301 | 268 | 250 | 235 [IOL | 173 | 158
24 || 353 | 332 | 311 | 293 | 260 | 243 | 229 | 134 | 1686 | 152
25 | 343 | 322 | 302 | 285 | 252 | 236 | 223 | 177 | 160 | 146
26 | 333 | 313 | 294 | 277 | 245 | 220 | 218 | 170 | 154 | 140
27 | 323 | 304 | 286 | 260 | 238 | 222 | 210 | 163 | 148 | 135
28 | 314 | 295 | 278 | 262 | 230 | 216 | 204 | 157 | 142 | 129
29 || 304 | 287 | 270 | 255 | 224 | 210 | 199 | 151 | 136 | 124
30 278 1262 | 247 [7217 203 | 193 | 145 | 131 | 120
31 287 | 270 | 254 | 240 | 210 | 197 | 187 | 139 | 126 | 115
32 || 278 | 262 | 247 | 234 | 204 | 191 | 182 | 134 | 121 | 111
33 270 | 255 0| 227 | 198 | 186 | 177 | 120 | 117 | 108
34 262 | 247 | 233 | 220 | 192 | 180 | 171 | 124 | 112 | 102
35 | 254 | 240 | 226 | 214 | 186 | 175 | 166 | 120 | 108 99
Ares,in.2| 2099 | 27.93 | 2588 | 24.11 | 2235 | 2058 | 19.11 || 1941 | 17685 | 1647
Ii.1,in4| 7214 |6066 [6720 (6508 |560.2 |530.0 5213 |[5257 [472.0 |4284
81.1,in.% 1202 |116.1 (1120 (1085 | 934 | 898 | 869 | 858 | 770 | 714
riin. | 490 [ 490 [ 510 | 520 | 501 | &1z | 522 | 520 | 517 | 5.5
1-1 24 241 33 222 23 220| 220 o28| 27| 227
I2.2,in.4( 2606 |240.7 |230.2 |2305 | 187.5 |180.7 |1752 | 09.1 | 80.0 | 80.9
Su2,in? 417 | 405 | 304 | 384 | 308 | 208 | 202 | 218 | 197 | 180
raoin | 2905 | 299 | 304 | 3.00 | 200 | 296 [ 303 | 226 | 225 | 224
AJB 2.2 J19| 680l .657| 628 731| 90| 654 .880| 895 .900
d in. 12 12 2 12 12 12 12 1234 | 123 | 12
diin, 7% | 11% | 178 | 17 178s | 1746 | 17 15540 | 1535 | 15
b}u. lali,i 1204 | 12348 | 12 1214 1235 12 0l | Ol | 9
t in e 4 3% 1 114yl 84g gia 14 Z{n 3
pm e 1 13e 1344 Ll 5 i & 1340 4 1lis

Bafe load values above upper zig-zag line are for ratios of 1/r not over 60, those be,tweei]: JI“:m-ng

lines are for ratios up to 1201/r and those below lower zig-zag line are for ratios not over 200




216 CARNEGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS

COLUMN s I
|
COLUMNS
ArrowaBLE CoxceEnTrIC LoADs
TroUusANDS oF Pounps
Unit Stress—American Institute of Steel Construction—1928
Nominal Depth and Fiange Width—Weight per Foot.
EIF&:?:;CI CB 123 12"x8" CB 122 12" x 6% P
in Feet 50 45 40 36 34 32 28 25
Iba. 1bs. Ibs. | lba. Iba. 1bs. Ibs. 1ba.
6 220 198 176 159 150 141 123 110
7 220 198 176 139 150 141 123 1
8 220 198 176 157 145 | 1 1 104
9 220 198 176 150 137 133 116 98
10 220 [TT07 175 143 130 | 127 | 110 | o8
11 212 191 169 136 123 120 105 87
12 204 184 163 129 116 114 99 82
13 197 177 156 122 109 108 04 77
14 189 170 150 115 103 102 89 72
15 181 163 144 109 06 84 67
16 174 156 138 103 a1 91 70 63
17 166 149 132 a7 86 86 74 59
18 159 143 125 92 81 81 70 55
19 152 137 121 87 76 76 66 52
20 146 131 115 82 71 72 63 49
21 139 125 110 77 67 68 59 46
22 133 119 105 73 63 64 56 43
23 127 114 100 69 60 61 53
24 122 109 96 65 56 57 50
25 116 104 02 62 b4 47
26 111 99 88
27 106 a5 824
28 102 91 80
29 97 87 77
30 93 73
Area,in. 2| 14.60 13.23 11.76 10.59 9.99 9.40 8.22 734 I
1.y, iné| 4005 356.9 313.7 280.1 238.1 246.3 213.4 1830 | :
B1-1,in.3] 654 58.8 523 458 39.6 40.7 35.6 30.7
r 11, in. 5.22 5.19 517 5.14 4.88 5.12 5.10 4.99
A/S 11 225 225 225 231 252 231 231 239
I2-2,in.4| &7.5 51.2 449 25.4 21.0 223 10.2 138
Bo.2,in.3] 14.2 12.7 11.2 .7 6.3 6.8 5 4.6
r 2.9, in. 1.98 1.97 1.95 1.55 145 1.54 1.53 137
2-2 1.032 | 1.047 1.367 1.575 1377 1.380 1.600
d in. 1234 121§ 12 1214 12 1214 2 111348
d! in. 14144g 14%4q 1474 137% 1334 131349 131144 1334
b in. 81ie Blie 6%1a 634 694a 6le 6
t in. 3% bl e 8 36 % Y ;ﬁ
pin. 5§ 8 14 Ha Tia 1 Tis 3§
Safe load values above upper #ig-zag line are for ratios of 1/r not over 60, those between zig-zag
lines are for ratios up to 120 |/r and those below lower zig-zng line are for ratios not over 200 1/r.




COLUMN SAFE LOADS

CARNEGIE BEAM SECTIONS

AS
COLUMNS

AvrowaBLE CoNceENTRIC LoADs
TroUsANDS oF Pounps

COLUMN

o IUK
LOADS

Unit Stress—American Institute of Steel Construction—1928

Nominal Depth and Flange Width—W nigl;t. per Foot

Effective/

Lo CB 105 107 x12" CB1lo4 10" x 10" |CI5I03A 107" x 107
inFeet | 140 132|124 |116| 108|100 92 | 84 | 77 | 70 | 64 | 50 | 54 | 40
| Ths. | lbs. | Ibe. | lba. | lbs, | 1hs. || Ibs. | Ibs. | Ibs. | The | lbs. | Ibs. | lba. | lbe.
11 618 | 582 | 547 | 512 | 476 | 441 | 406 | 371 | 340 | 309 E 282 | 260 | 238 | 216
12 618 | 582 | 547 | 512 | 476 | 441 | 406 | 371 | 340 | 309 | 281 | 260 | 238 | 216
13 | 618 582 | 547 | 512 | 476 | 441 | 400 | 364 | 3306 | 307 273 | 254 | 231 | 214
14 618 | 582 | 547 | 512 | 476 | 441 | 389 | 354 | 326 | 209 i 265 | 246 | 228 | 209
15 618 | 582 | 547 | 512 | 476 | 441 | 378 | 344 | 317 | 200 | 257 | 239 | 221 | 203
16 609 | 575 | 540 | 507 | 473 | 439 | 367 | 334 | 308 | 282 | 249 | 231 | 214 | 197
17 596 | 562 | 528 | 496 | 463 | 430 | 356 | 323 | 298 | 273 | 240 | 224 | 208 | 191
18 582 | 549 | 516 | 484 | 452 | 420 || 344 | 313 | 280 | 265 || 232 | 218 | 201 | 185
19 568 | 536 | 504 | 473 | 442 | 410 | 333 | 303 | 280 | 257 || 224 | 209 | 194 [ 179
20 554 | 523 | 492 | 461 | 431 | 401 || 322 | 292 | 270 | 248 || 216 | 202 | 188|173
21 540 | 510 | 479 | 450 | 420 | 301 || 311 | 283 | 261 | 240 | 209 | 195 | 182 | 168
22 526 | 497 | 467 | 438 | 410 | 381 | 301 | 273 | 253 | 232 || 201 | 188 | 175 | 162
23 | 512|484 | 455|427 | 399 372 | 290 | 263 | 244 | 225 | 194 | 181 | 169 | 157
24 490 | 472 | 443 | 416 | 389 | 362 | 280 | 254 | 235 | 217 [ 187 | 175/ 163 | 151
25 ) 485 | 458 | 431 | 405 | 378 | 353 || 271 [245| 227 | 210 180 1 146
26 || 472 446|419 394 | 365 | 343 | 261 | 237 | 219 | 202 | 173 | 162 | 152 | 141
27 450 | 434 | 407 | 383 | 358 | 334 | 252 | 228 | 212 | 195 | 167 | 156 | 147 | 138
28 446|422 396|372 | 349 | 325 | 243 | 220 | 204 | 189 | 161 | 151 | 141 | 131
20 14341410 385|362 | 339 | 316 | 235 | 212 | 197 | 182 || 155 | 145 | 136 | 127
30 || 421|398 374|352 | 330 | 307 | 226 | 205 | 190 176 | 149 | 140 | 132 | 123
31 | 400 | 387 | 364 | 342 | 320 | 299 | 218 i 198 | 184|170 | 144|135 | 127 | 118
32 || 398 | 376 | 353 | 332 | 311 [ 291 | 211 11911177 | 164 | 138 | 130|123 | 114
3 386 | 365 | 343 | 323 | 303 | 283 | 203 | 184 | 171 | 158 | 133 | 125 | 118 | 110
34 375|355 | 333 | 314 | 204 | 275 || 196 | 178 | 165 | 153 | 129 | 121 | 114 | 107
35 364|345 | 324 | 305 | 286 267 | 190 | 171 | 160 | 148 | 124 | 117 | 110 | 103
Ama.i.u."lfil‘l? 38.81 [36.46 [ 34.11 |31.76| 20.40 2?.05! 24.70 22.65!" 20.500 18.81) 17.34] 15.87) 14.40
I 1-1,in.4| 623.2 | 603.5 | 583.0 | 564.3 | 544.8| 525.1) 423.9) 403.6) 386.5 360.3| 308.8) 2085 284.3 272.0
B1-1,in.3) 124.6120,7 | 116.8 | 112.9 | 100.0| 105.0§ 84.6) 80.7| 77.3| 73.0 61.8] 50.3| 56.0| 544
ri-1,in. | 3.80| 8.94| 4.00| 4.07| 4.14| 4.23 || 3.06| 4.04| 4.13| 4.24) 4.05]| 4.13| 4.23| 4.35
A/B1-1 || 330| .322| .312| .302| .202| .280) .320( .306] .293( .270% .305| .292 .2790| .265
I2-32,in.4) 391.4 | 360.6 | 340.0 329.4 310.7 | 202.9 || 163.1]152.0 [142.0 |134.3 | 106.3 (101.7| 97.3| 03.0
B2z-2,in.3)| 50.4( 57.1| 54.9 |52.8 | 50.8| 48.8{ 30.6| 20.2| 28.0( 26.9| 20.4| 10.8| 15.2| 18.6
ra-g,in, | 3.08| 3.00( 3.00) 3.11| 3.13| 3.16( 2.46| 248| 251| 255 2.38| 2.42| 248 2.54
AfSa9-2 || .603| .680| .664| 646 .626| .603 || .883| .846| .800| .767| .924| .878| .828| .74
in. 10 10 | 10 | 10 | 10 | 10 10 |10 | 10 | 10 10 |10 | 10 | 10
d!in. 18 16824 168 16 | 15% 15%g1 1434 14 1450 14 1415 1434] 1414 14%
b in. 13 20 1285 1214l 1214 12 1054 107g 10% 10 1074 10%;| 103 10
U e - T B ™ 13 S 30 vl B vg e 3
pin. 1 1 1 1 1 1 i ), AN LA N
Bafe load values above upper zig-zag line are for ratios of 1/r not over 80, those between zig-zag

lines are for ratios up to 1201/r and those below lower zig-zag line are for ratios not over 200 1/r.
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218 CARNEGIE STEEL COMPANY
CARNEGIE BEAM SECTION rah
COLUMN 2 ATl
rH AS
10 H COLUMNS
"
gm ADS AvvowasLeE Concentric Loaps

Trousanps oF PouNbps

Unit Stress—American Institute of Steel Construction—1928

Nominal Depth and Flange Width—Weight per Foot

E‘fﬁ;"camz 10"x8”| CB 101 10"x6” | CB93 9 x9" [CB 92 9" x 6}4"
inFeet | 42 | 36 | 31 | 30 | 26 | 23 | 21 | 48 | 43 | 38 | 35 | 32 | 29
Ibs. | The. | Ihe. | The. | Tbs. | Ibs. | The | lbs | lbs. | Ibs. | lbe, | Ibs. | lbs.

6 | 185)159|137 | 132 (115 | 101 | 93 | 212 | 100 | 168 | 154 | 141 | 128
7 185159 | 137 | 132 | 115 | 101 792 | 212 [ 190 | 168 | 154 | 141 | 128
8 |l 1851159 |137 [ 128|110 97| 88 | 212 | 190 | 168 || 154 | 141 | 128
9 |TI8371159 | 137 | 121 (104 | 92| 83 | 212 | 190 | 168 [ 148 (135 122

10 175 {153 134 115 | 99| 87| 70 | 212 | 190 | 168 | 142|129 | 117

11 168 | 147 [ 120 | 109 | 93 | 83 | 74 | 212 | 190 | 168 | 135 | 123 | 111
12 161 | 140 | 124 ( 103 | 88| 78| 70 208 |'186 [ 164 || 128 | 117 | 105
13 153 (134 | 119 || 97| 83| 73| 65 | 202|181 | 159 | 122 | 111 | 100
14 146 (128 | 114 | 91 | 78| 69 |™6I | 196 | 175|154 | 115 | 105 | 95
15 139 | 122 | 109 | 86| 73| B5 | 57 | 180 | 169 [ 149 | 109 | 99| 90

16 132 | 117|104 | 80| 69| 61| 54 | 183 | 163 | 144 [ 103 | 94 | B85
17 125 | 111|100 | 76| 65| 57| 51 | 176 (157 | 138 [ 0S| 80| 80
18 TID[106| 951 71| 61| 54| 47 | 170|152 | 133 | 93| 84| 7B

19 113 60| 67| 50| 45 | 164 | 146 | 128 88| 80| 72
107 | 96| 86 63| 54| 47| 42 | 158 | 141 | 124 83| 75| 68
21 102 | 91 59| 50| 45| 39 | 152 | 135 | 119 78| 71
22 9 87 79 56| 48| 42| 37 | 146|130 | 114 74| 67| 61
23 92 75 53| 45| 40| 35 1 o | 110 70| 64| 57
24 88| 79| 72 50 | 42 135 | 120 | 106 67
25 75| 68 130 | 116 | 102 83| 57| b2
26 79| 71| 65 1 111 | 95 60| 54| 49
27 75| 68| 62 120 | 107 | 94
28 72| 65| 60 116 | 103 | 90
29 62| 57 111 87
30 50 | 54 107! 95| 83
Area,in.®) 12,35 | 10.58 | 0.11 || 8.82 | 7.64 | 6.76 | 6.17 | 14.11 | 12.65 | 11.17 | 10.20 | 9.40 | 8.53
14-1,in.4) 1004 | 175.6 [ 163.4 | 163.2 | 130.5 | 122.2 | 107.6 || 221.1 | 195.5 | 170.4 || 155.4 | 140.5 | 126.0
81-1, in.3 38, 35.1| 327 31.0| 27.6| 24.4| 21.7| 47.8| 429 370 | 33.8| 30.9| 28.0
ri-1,in | 3 4.07| 423 430| 4.27| 4.35| 4.18| 3.06| 3.93| 3.91 | 3.80| 3.87| 3.84
AfB 11 23011 . 276 | 276 | 277 205| .205 .304 | 304 | .304
I2-2,in4)| 36.8| 344| 325 185| 157| 13.7| 12.0) 73.8| 654| 67.1 || 26.6| 24.0| 215
82-2,in.3 89| 85| 8.1 61| 52| 46| 4.0 163 145| 127 81| 74| 68
rz-g,in. | 1.73| 1.80| 189 1.45| 143 43| 130 2.29| 2.28| 2.26 | 1.61| 1.60| 1.59
A/8 2-2 || 1.306 | 1.252 | 1.120 || 1.450 | 1.464 | 1.477 | 1.547 | .868 | .873| .880 || 1.267 | 1.276 | 1.286
d in. 10 10 10 1044 | 1014 10 %4l 9} | 9 9 0] 9
dtin. 13% | 12% | 129 || 11% | 11% | 118 | 1134 13 12 1234 | 1% 11;2 11
El & 85 814 s L) 6% < Bé 0% 6% | 6 6
pin. ?i 2% ig Wl % ﬁ ig ﬁ _;g ﬁ
Safe load values above upper zig-zag line are for ratios of 1/r not over 60, those between sig-zag

lines are for ratios up to 1201/r and

&

ose below lower xig-zag line are for ratios not over 200 1/r.

Fi




COLUMN SAFE LOADS 219

ge=cb ==y CARNEGIE BEAM SECTIONS

Fejg ) COLUMN
71 AS

COLUMNS H g

i -
i 3
d . AvvowasLe CoNcenTric Loaps LOADS

L Turousanps or Pounps

Unit Stress—American Institute of Steel Construction—1928

Nominal Depth and Flange Width—Weight per Foot

Ll CB 83 8" x8" CB 82 87x61¢"

inFeet { 00 [ 84 [ 78 | 72 | 66 | 60 s4|43 42 | 36| 31 | 30| 27 | 24
The. | 1hs. | Ibe. tbs. | Tbe. | Ibs. | Ibs. | ths. | ibs. | tbe. | lbs.

Ibs. Ibs. | 1bs.
|
6 132|119 | 106
7 397 | 371|344 | 318 | 201 | 264 | 238 | 212 | 185| 159 | 137 | 132 | 119 | 106
8 ||397 | 371|344 | 318|201 | 264 | 238 | 212 | 185 | 159 | 137 [ 132 | 119 | 106
9 307 | 371 | 344 | 318|201 | 264 | 238 | 212 | 185 | 159 | 137 | 127 [ 114 | 102
10 | 397|371 |344 | 318|201 | 264 | 238 | 212 | 185 | 159 | 137 | 122 | 109 | 97

22 761 | 242 187 (168 | 150|133 (115| 98| 84 65| 58| 51
23 251|232 |215| 196|179 | 161 | 144 | 127 | 110| 93 61| 55| 48

Area,in.2| 26.47 | 24.71 22,03 | 21.17 | 10.40 | 17.63 | 15.87 | 14.10/12.34 | 10.58 | 0.10 I 8.81 | 7.93 | 7.06

I1.1,in.4]391.2 | 358.6 | 326.5|295.0 | 265.0 | 237.1|200.2| 182.2|156.2 131.3) 110.0} 107.8 U5.0| 84.3
81-1,in.% 81.4| 758/ 70.2] 64.7| 59.1| 53.7( 48.2| 428| 37.4| 32.0| 27.5 26.3| 23.7 | 21.1
ri-1,in. || 3.84| 3.81| 3.77| 3.74| 3.70| 3.67| 3.63| 3.50| 3.50| 3.52| 3.40| 3.50| 3.48 | 346
A/8 yar || 325 327| 327| 328 .320| .329| .3 .330| .330| 331 .335| .335 | 336
T2.2,in.4)| 124.4 | 114.5|104.7| 05.3| 86.1| 77.1| 68.3| 59.7| 51.4| 43.4| 36.7| 23.4| 20.8 | 183
Ba.g,in.3) 20.2 0| 24.0| 228| 20.7| 18.7( 16.6| 146| 12.7| 108| 92| 7.1| 64| 5B
re.a,in. || 2.17| 2,15| 2.14| 2.12| 2.11] 2.09| 2.07| 2. 2.04| 2.02| 2.01 1.63| 1.62]| 1.61
A/B 32 007| 914| .021| .929| .037| .045| 054 | .963| 972 .982] .902(1.233]|1.241|1.251
d in. 9% 03| 0% | 96| 9 BHg 8lg| 83 il 8kl B | Bl B

dtin. 12 2& 12% (1225 1214 | 1216 | 11 11851 11 1134 | 1136 ) 1034 | 1075 | 10

bin. 84| 8 8% 8& 8 8141 B3| Blg| 8 84| 8 6° 64| 6

t in. % ﬁ U ﬁ %l L 532 Sl %) M| X
pin. 1% 1 1la LA 1% gl el G| M

g1

Bafe load values above zig-zag line are for ratios of 1/r not over 60, those between zig-zag
lines are for ratios up to 120 1/r and those below lower zig-zag line are for ratios not over 200 1/r.




220 CARNEGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS

COLUMN is
H 6" ~ COLUMNS
LOADS AvrowasrLe Concextiic Loaps

Trousaxps or Pousps

Unit Stress—American Institute of Steel Construction—1928

Nmun.] anl.h and § Fllam Ndl.h—-Wught per Foot

e by CB ol 6" x91"
inFeat | g8 80 | [ 60 50 ‘ 40
b, ths. in Ibe. Ibs, Tha.
|
1 | 388 333 | 308 | 284 | 221 176
12 | 888 353 308 204 221 176
13 | ass T T
% I HE | s | 208 254 211 167
15 368 333 | 247 162
16 358 324 281 240 198 157
17 | 87 314 273 232 102 152
18 | . 8ar 305 265 225 186 147
10 | a2 5 250 218 1 142
20 | 818 286 248 211 174 137
21 | 308 277 240 203 188 138
22 268 232 197 162 128
23 287 224 190 | 157 128
24 277 250 26 | 183 151 110
25 268 242 177 [ 148 15
26 250 233 202 171 141 111
27 105 1 136 107
28 § 242 218 158 159 131 103
20 | 210 152 1 126 99
30 226 203 175 148 122 96
a1 218 196 169 143 117 92
3 | 2 190 164 138 113 80
13 183 158 133 1 86
34 107 177 153 120 105 83
a5 100 171 147 124 102 80
Areain? 2587 23.52 2088 | 1748 14.70 11,76
Tiwind| 1873 1649 1387 1139 910 69.0
11, 49.5 430 . 30.4 242
r1-1,in 260 280 3 249 243
A/B 1t A73 A75 AT8 A81 A86
Tzaint 1754 1333 1L 90.1 69.0
Sa2,in.3 349 314 2l 187 147
ra3, 2.60 251 248 2.44
A8 32 44 749 f 72 0
d in. 813s 61ia 674s 6s ] 53
dt in. 12345 12 1K 11%ia 3% 114
bin. 10te 0154g 9 o 034 014
t in. 114e 14{g 4 " 4
pin. 14 6 T G4 \ 1§

Bafe lond values above upper

-zag line are for ratios of 1/r not over 60, those

I}nnlm[ormﬂuupwIﬂﬂl{rudﬁ‘lhmbdwlmdpu.ﬁumfarmunwuSOOl/r

between zig-zag




COLUMN SAFE LOADS 221
STANDARD MILL SECTIONS
AS COLUMN
MISCELLANEOUS ?:
SMALL COLUMNS 4"
ArrowasLe Coxcestric Loaps LOADS
Tuaousaxps oF Pouxps

Unit Stress—American Institute of Steel Construction—1628

' Nowinal Depth and Plsago Width—Weight per Foot,

Botivel o o7 | Bas o | ma x| B30 | N5 LMIIHL
in Feet {05 120.5] 21 [17.5|37.7|34.3]32.6 27.5| 25 |22.5] 20 | 18.9] 13.8
The. | Ibs. || b, | Ibs. | Tbs. | Ibe. | The. | tbs. | ibs. | Ths. | Ibs. | Ihe. | Tbs.

3 [110(003| 03 [77.1| 1656|150 | 143 | 121|110 90 | 88 | 82 | 60

4 | 110|003 93 |77.1] 165|150 | 143 | 121 | 110 09 | 8s | 82 | 60

5 (110003 93 |77.1) 1656|150 | 143 | 121 | 110 99 | 88 | 82 [ B3O

6 | 106|80.0) 87 |74.2| 165|160 | 143 | 121|110 09 | 88 | 82 | 54

7 99 (83.6| 81 [60.2( 165 | 150 | 143 | 121 111}_3_|_65_ 88 77 ] 50

8 | 92(78.1] 75 |64.3| 165|160 | 143 [ 1161 93 "53] 73 | 48

9 | 85|72.7) 69 (60.5]| 165/ 150|143 | 110|100 | 88 | 79 | 68 | 42
10 | _70167.6) 63 |54.9 00146 | 140 104| 05 83 | 75 | 63 [38
11 73620 58 50.6| 154|141 [ 135] o8| eof 7s [ 70 | 59 [ 35
12 | 687|579 53 (46.5]| 147 | 135|130 92| s4| 73 | 66 | 55 | 32
13 | 62(53.6| 40 |42.0]| 141 | 130|124| 87| 79[ 69 | 62 [5T | 20
14 | 57/40.0/ 45 1305/ 133|124 | 110 81 7376455 | 47 | 26
15 | 53 (459 41 |36.4]| 120|110 | 114 | 76 70| 60 | 55 | 44 | 24
16 | 49 (425] 38 |[33.6] 123|114 | 100| 72| 68| 56 | 51 | 41

17 | 45|30.4| 35 (31.0| 117|108 | 104| 67| 62| 53 | 48 | 38

18 | 42 366 28;7| 112103l 100| 63| 58| 50 | 45

190 95| 50| 55| 46 | 42 | 33

20 101 | 94 56| 51 44 | 40 | 31

21 06| oo| 88| 52| as! 41 | a7

39 ' 83| 83| 49| 46| 38 | 35

23 87| 81| 70| 46| 43 33

24 ! 78| 75

25 ™| 74| 72} |
Areain?! 734 | 6.02 | 617 | 5.14 nm!mm!_um | 808 | 733 | 681 | 586 | 547 | 399
Ti-nint 955 634 | 6570|1208 1185 1128 4903 470 410| 388 28] 107
St indl 22| 19.2] 159| 145] 302| 280| 282] 164| 157] 137 129] 95| 53
ri-nin. | 361| 3.70] 391 336] 31| 240| 345 247| 253| 2.40| 257 208 | 164

-1 13| 30| 355] gea| 346| da7| 4e2| 488 ass| 453 el 8
T=zin¢] 88| 80| "66| "0.0] 300| 351 342| 160] 140 122 114 78| 38
S»aind 33| 31| 26| 24| 01| 83| 86| 53| 50| 40| s8) 31| 18
raain. | 109| 1.15| 1.03| 103) 1.83] 187 100! 141] 143 136| r39 ]| 190| 095
A/S -3 || 2.954 1,850 |2.402 | 2.142 | 1900 | 1.136 | 1.105 | 1.535 | 1.458 | 1.648 | 1.531 | 1.765 | 2.217
3336 1055|105 | o g!’i 1" 1’1;»5 :?;{ E;‘ g% 8% gy; gx. ;95
HEEEREREEEEERS
e | gl sl Q1 K1 21 1 R 41 &1 41 %l %1

Bafle load values above
lines are for ratios up to 120

wig-sag line are for ratios of 1/r not uw.thm.botwm'
%l{hmmwlwuzrﬁ‘auhh::m&nﬁmnﬂqulgﬂ




222 CARNEGIE STEEL COMPANY

| CARNEGIE BEAM SECTIONS  ¢---W----»

COLUMN AS N
|HI COLUMNS WITH COVER |
PLATES 1% \
LOADS Atzowasts CoNcenrmic Loaps | LCo—f—— }
THOUSANDS OF PoUNDS p 2

Unit Stress—American Institute of Steel Construction—1928

Tl CORE—CB 146—425 Lbs. 14" x 15"
Length COVER PLATES—WIDTH BY THICKNESS—INCHES
eet | o4x3 24x274| 24x234| 24x254] 24x214 24x234 24x214| 24x215) 24x2 | 24x174 24x134 24x154

20 | 4035|3945 | 3855 | 3765 | 3675 | 3585 | 3495 | 3405 | 3315 | 3225 | 3135 | 3045
21 4035 | 3945 | 3855 | 3765 | 3675 | 3585 | 3495 | 3405 | 3315 | 3225 | 3135 | 3045

o
W
«w

0

154

<

«w

et
©

>

w

(=7}

~
™

o
o

@
S

w
-
73
2
«w
w
=3
15
w
§
[
1)
(=}
o
o
—_
-
—_
@
(=]
=
<
1
<]
1
-
n
®
1
=

in. % bl
pzin. 6 | 5% | 5% | 5 5% | 5% | 5% | 5% | 5l | 4% 1 4% | 4%

_ Safe load values above upper zig-zag line are for ratios of 1/r not over 60, those below zig-zag
lines are for ratios not over 120 1/r.
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CARNEGIE BEAM SECTIONS

AS
COLUMNS WITH COVER
PLATES

AvrowaBLE ConNcENTRIC LoADS
THOUSANDS OF PouNDs

COLUMN

Unit Stress—American Institute of Steel Construction—1928

e CORE CB 146—325 Lbs. 14" x15”  |Core CB146—225 Lbs.14"x15”
Tosigsh | COVER PLATES—WIDTH BY THICKNESS—INCHES
in Feot | 11014 24x2 [ax17424x 134 24x15424x 114 24x13424x 14| 22x 1% 22x 15 22x 10 22x1 % 22x1 74

20 2964 2874 2784 2694 2604 2514 2424 2334| 2271/ 2189| 2106( 2024| 1941

21 2064 2874| 2784 2694 2604] 2514 2424 2334 2271| 2189| 2106| 2024| 1941
22 2964 2874 2784 2694| 2604| 2514 2424 2334| 2271/ 2189| 2106/ 2024| 1941
23 2964 2874 2784 2694/ 2604| 2514 2424 2334 2271/ 2189, 2106| 2

24 2964| 2874 2784 26941 2604 2514 2424 2334 2271| 2189| 2106| 2024| 1941
25 2964 2874 2784 2694| 2604 2514| 2424 2334( 2271| 2189|-2106| 2024{ 1941

26 2964| 2874| 2784 2694] 2604 2514 2424/ 2334| 2271| 2189| 2106| 2024| 1941
27 2964 2874 2784 2694| 2604 2514 2424 2334/ 2271| 2189|2105 2016[ 1929
28 2964 2874) 2784 2694| 2601 2503| 2404] 2305| 2252|2166/ 2079| 1991| 1904
29 2057| 2860] 2764 2666| 2569 2472| 2375 2276/ 2224| 2139| 2052( 1965( 1879
30 2022 2826/ 2731| 2634| 2538 2442 2344 2246 2195 2111| 2026, 1939| 1854

31 2887| 2792/ 2698 2601| 2506( 2410| 2314 2216/ 2167| 2083 1999| 1913| 1829
32 2852| 2758| 2664 2569| 2474| 2379| 2283 2186| 2138| 2055/ 1972| 1887| 1804
- 33 2817| 2723| 2630 2535| 2441| 2348 2253 2156/ 2109| 2028 1944 1860| 1778
34 2781 2688 2596 2502/ 2409 2316| 2222 2126| 2080/ 1999| 1917| 1834| 1753
35 2746| 2654 2562 2469| 2376) 2284 2191| 2096| 2051| 1971| 1890| 1807| 1727

36 2710 2619| 2528 2436| 2344 2253| 2160 2066| 2022| 1943| 1863| 1781| 1701
37 2674 25841 24941 2402| 2311| 2221 2129| 2036|( 1993| 1915| 1836 1755| 1676
38 2638| 2549| 2460 2369| 2279| 2189| 2098 2006/ 1964| 1887 1808 1728| 1651 '
39 2602| 2516| 2426 2336| 2246) 2158| 2068 1976| 1936| 1859| 1781| 1702| 1625
40 2566| 2479| 2392 2303| 2214{ 2126/ 2037 1946| 1907| 1831| 1755/ 1676/ 1600

42 2495| 2409 2324 2237| 2150, 2064| 1976/ 1887| 1850( 1776/ 1701| 1625| 1551
44 2425| 2341| 2257| 2171| 2087| 2002| 1917| 1829| 1794] 1722| 1649| 1574] 1502
46 2355| 2273 2191 2107| 2024| 1942 1858 1772|| 1738 1669|.1597| 1524| 1454
48 2286/ 2206/ 2126 2044| 1963| 1882| 1800, 1716| 1684 1616/ 1546| 1475| 1407
50 2219| 2140| 2062 1982| 1902 1824| 1743| 1661/ 1631 1565| 1497 1427 1361

Area,in.?|| 197.6 | 191.6 | 185.6 | 179.6 | 173.6 | 167.6 | 161.6 | 155.6 || 151.4 | 145.9 | 140.4 | 134.9 | 120.4

11-1,in.4f 14002 | 1332212658 | 12010 | 11377 1076010157 | 9570 || 9511 | 8987 | 8477 | 7980 | 7496
S1-1,in.3|| 1308 | 1259 | 1210 | 1162 | 1115 | 1067 | 1020 | 973 | 969 | 927 | 886 | 845 | 804
ri-1,in. || 8.42 | 8.34 | 8.26 | 8.18 | 8.10 | 8.01 | 7.93 | 7.84 || 7.93 | 7.85 | 7.77 | 7.69 | 7.61
A/S1-1 || 151 | .152 | .153 | .154 | .156 | .157 | .158 | .160 | .156 | .157 | .159 | .160 | .161
I2-2,in.4| 6556 | 6268 | 5980 | 5692 | 5404 | 5116 | 4828 | 4540 || 4517 | 4296 | 4074 | 3852 | 3630
Se-2,in.3| 546 | 522 | 498 | 474 | 450 | 426 | 402 | 378 | 411 | 391 | 370 | 350 | 330
rz-g,in. | 5.76 | 5.72 | 5.68 | 5.63 | 5.58 | 5.53 | 5.47 | 5.40 || 5.46 | 5.43 | 5.39 | 5.34 | 5.30
A/S2-2 || 362 | 367 | .372 | .379 | .385 | .393 | .402 | 411 || 369 | .374 | .379 | .385 | .392
D in. 217% | 213 | 2045 | 20%6 | 2076 | 20% | 19%% | 19%6 || 199 | 197% | 193¢ | 18%4% | 18%¢
d!in. 323 | 32 3174 | 319 | 31% | 3135 | 31%
W in. 24 24 24 24 24 24 24 2
t in. 1% 14| 14| 14| 14| 14| 14| 14 16| 1| 1| 1| 1l
pz in. 4% | 476 4% | 4% | 4! 35| 3% | 3Usll 3541 316 33| 34| 3%
Safe load values above upper zig-zag line are for ratios of 1/r not over 60, those below zig-zag
lines are for ratios not over 120 1/r.




224 CARNEGIE STEEL COMPANY

| CARNEGIE BEAM SECTIONS
COLUMN AS
IHI COLUMNS WITH COVER
PLATES
LOADS ‘ AvrowasLe Concentric Loaps
Tuouvsanps or Pounps

Unit Stress—American Institute of Steel Construction—1928

 CORE—CB 146—425 Lbs. 14" x 15"

Effectiv

Length COVER PLATES—WIDTH BY THICKNESS—INCHES

in Feet | "15xa |18x31740] 18x394 | 18x374e| 1883 | 18x3340] 18x276 [18:2114o] 1832¢ | 18246
20 | 4035 | 3934 | 3832 | 3731 | 3630 | 3529 | 3427 | 3326 | 3225 | 3124

21 || 4035 | 3934 | 3832 | 3731 | 3630 | 3529 | 3427 | 3326 | 3225 | 3124
22 || 4035 | 3034 | 3832 | 3731 | 3630 | 3529 | 3427 | 3326 | 3225 | 3124
23 || 4035 | 3934 | 3832 | 3731 | 3630 | 3529 | 3427 | 3326 | 3225 | 3124
24 | 4035 (3931 | 3521 | 3721 | 3617 | 9514 | 3408 | 3305 | 3199

25 | 73978 | 3876 | 3770 | 3668 | 3566 | 3463 | 3359 | 3257 | 8153 | 3049

Areain.2| 269.0 | 262.2 | 355.5 | 248.7 | 2420 | 235.2 | 2285 | 2217 | 215.0 | 2083

I1.1,in4) 24854 | 23684 | 22548 | 21445 | 20873 | 10333 | 18326 | 17347 | 16309 | 15481
S1-1,in.3 1875 1812 1751 1690 | 1629 1570 | 1511 1453 | 1305 1338
r1-1,in || 9.61 0.50 9.39 9.20 0.18 0.07 B.08 8.84 873 8.62
A/B -t || 143 145 146 147 140 150 151 153 | .154 156
I2.s,in.4| 6180 | GOO7 | 5825 | 06642 | 5460 | 5278 | 5006 | 4913 | 4731 4549
B2-2,in.3 088 667 647 627 607 586 566 546 526 505
ra.s,in. | 4.80 4.79 477 4.76 4.75 4.74 4.72 4.71 4.89 4.67
A/B oz || 301 303 305 397 L300 401 404 406 A0 412
Din. 2699e | 26%4e | 25134e | 25740 | 2606 | 241}4e | 2434 | 231340 | 2399 | 23340

dlin 32Me | 3134 | 51Me 31}§ 3076 | 30%6 | 3014 | 20184q | 2054 2‘IH0
w in. 18 18 18 18 18 18 18 18

t in. 1184g lliia 1134g l“iio 13{e | 1'54a | 11840 l“ﬁ‘in 11346 I‘Ho
Pa-in. THa | 676 B1lig | 614 6540 | 61§ 5tifp X 5% 534

Safe load values above upper sig-zag line are for ratica of 1/r not over ﬁll those between ﬂu-zau
lines are for ratios up to 120 1/r and these below lower zig-zag line are for ratios not over 2001/r
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CARNEGIE BEAM SECTIONS

AS COLUMN
COLUMNS WITH COVER lH
PLATES

ArvowasLe Coxcextric Loaps
Trousaxps or Pouxps

Unit Stress—American Institute of Steel Construction—1028

|

|

Bltocti |CORE CB 46— 333 Lbs. 14" x 15" ICORE CB 146—325 Lbs. 14"x15" |
b Bl N it

= COVER PLATES—WIDTH BY THICKNESS—INCHES
In Feot | pud 18x25;] 18x2% lS_x!_}i 18x2% 18x2 17:19_\.- g 17x 134 17x1 %) 17x134 17x1 %] 17x1

20 |‘|3020 2019 | 2817 | 2716 | 2615 | 2514 | 2422 | 2320 | 2231 | 2135 | 2039 | 1944

gé .maoao %lg ggg} gno gms 2514 | 2422 mg %1 gxg % 1044

17 | 2716 | 2615 | 2514 | 2422 | 23; 121 ,

| 23 rsom"'gm‘ss:?'a.w‘zms:asu W%m 1009 |
24 3007 2002 2707 2003 Zo80 | 2485 | 2303 | 2208 | 2171 | 2073 | 1977 | 1870

|2984 2861 | 2757 2654 | 2551 | 2448 | 2320 2233 | 2137 | 2040 | 1945 | 1848

25

26 | 2921 2818 | 27106 2614 25122411 | 2280 | 2107 | 2102 | 2007 | 1913 | 1818
27 | 2877 | 2776|2675 2574 (2474 | 2373 | 2262 | 2161 | 2068 | 1973 | 1881 | 1787
28 | 2833 | 2733 | 2633 | 2534 | 2435 | 2336 | 2214 | 2125 | 2033 | 1930 | 1848 | 17566
20 | 2789 | 2690 | 2592 | 2403 | 2396 [ 2298 | 2177 | 2088 | 1998 | 1906 | 1818 | 1725
3 | 2745 | 2647 | 2650 | 2453 | 2357 (2260 | 2139 | 20562 | 1963 | 1872 | 1784 | 1694

31 | 2700 | 2604 | 2608 | 2413 | 2318|2223 | 2101 | 2016 | 1928 | 1838 | 17562 | 1663
82 | 2656 | 2561 | 2466 | 2372 | 2278 | 2185 | 2004 | 1080 | 1803 | 1805 1719 | 1632

2027 | 1 602
34 | 2567 | 2475 | 2383 | 2202 | 2201 | 2110 | 1080 | 1908 | 1825 | 1730 | 1656 | 1571
35 2523'2432 2342 | 2252 | 2162 | 2073 | 1953 | 1873 | 1790 | 1706 | 1625 | 1541

36 | 2480|2300 2301|2212 (2124|2036 | 1016 | 1838/ 1757 | 1674 | 1504 | 1512

A7 | 2436 | 2348 | 2260 | 2173 | 2086 | 1099 | 1880 | 1803 1723 | 1642 1503 | 1482
38 | 2393 | 2307 | 2220 | 2134 | 2048 | 1963 | 1844 | 1760 1690 1610 1533 | 1453
30 | 2351 | 2265 | 2180 | 2095 | 2011 | 1927 | 1800 | 1735 | 1658 1579 1503 | 1425
40 | 2300 | 2224 | 2141 [ 2067 | 1074 | 1892 | 1774 | 1702 | 1626 | 1548 | 1473 | 1306

42 | 2226 | 2144 | 2063 | 1082 [ 1002 | 1822 | 1706 | 1636 | 1563 | 1487 | 1415 | 1341
44 | 2145|2066 | 1987 [ 1900 | 1832 | 1754 | 1640 | 1573 | 1502 | 1429 | 1360 [TZEE
1576 1511 1443 1379 |

. | 236
48 | TOOT 10171843 17701607 1025 1515|1452 | 1386 | 1318|1254 | 1187
50 | 101711846 1177411704 11633 [ 1584 | 1456 | 1395 | 1332 | 1266 | 1204 | 1130

Areain2 2013 | 1045 | 1878 | 1811 | 1743 | 1676 | 1615 | 1561 | 1487 | 1423 | 1360 | 1298

11100 | 10505 | 9813 | 0144 | 8500 | 7860 | 7283
1050 || 009 | 050 | 901 | 854 | 8O7 | 760
8.14 || 807 | 7056 | 7.84 | 7.73 | 701 | 750
JA60 || 162 | .1063 | .165 | .167 | .180 | .170
3004 8‘2“ 3003 | 2030 | 2780 | 2032 R;ngﬂ

'
28
=
L=
FRERE
o
=1

64 | 34
464 ‘ 48 447 | 445 | 442 | 440 | 437
A18 A20 | 430 | 434 | A30 | 444
2% 3 1 !‘ 200 | 20% | 10% | 19% | 19
% 2015 | 28 25% |
18 17 17 17 17 17

1% 1!1 6| né| 1s| 14| ng |
A %! 7] 3l el e |

Snfeludn]uusbonu mﬁnemrumiuﬂlfrnotomwmmbﬂmm
linos are for ratios up to 120 lfr ull'i those below lower 2ig-sag line are for ratios not over 200 1/r. |




226 CARNEGIE STEEL COMPANY

CARNEGIE BEAM SECTIONS  g---W----y
COLUMN A !

AS
H COLUMNS WITH COVER
PLATES
LOADS ArrowasLeE CoNceENTRIC LoADS

TrousANDS oF PouNps

Unit Stress—American Institute of Steel Construction—1928

CORE c_éTm—;;n Lbs.
COVER PLATES—WIDTH BY THICKNESS—INCHES
| 10x2 16305163174 163116313 16216 163154/ 1631 % 1031151631 TG 10134 16 3¢f16 1 6k 3

m%;\
| [ embivsea

| | |

20 i'1538 lEOSil‘t?S-IMS}IAHSI!388-1353|1328-1293|1263 1238 1208/1178/1148
| |

21 I'153 15081478/ 1448 1418/1388 135813281298 1268 12351208 11781148
1528 1107, ;m‘rm'fi 761370 13451314 1254 1253 12221102 1161

23 15041474 1444 1414 1.583 1354#1324 1293112(.;1 1233/1202/1172/1142/1112

24 1480 1450 1421 1391|1361 1332 130211272 1‘74.2 1212 11‘!\2 1153 1123|1!]93

25 1455/ 142611397/ 1368/1338 131012801250 1221/1192 1162/ 1133|1104 1074

|14=31 140113731344 |

Eﬂ'cctwc!

1315/ 12871258 1229 12001171/1142/1113 1084|10:35
27 |1406/1377|1350/1321 129"| 126512361207 1149 1150 11221093 1065| 1036
28 | 1381/1353(1326/ 1297 1’769| 124211214 i'llhﬁ 1151|1129|1101 1073 10451017
20 1356/ 18328 1302 127411246 1220 1192/1164 1136/1108/ 1081 1003| 1026' 298
30 | 1332{1304/1278 12501223 11':]':‘]1170 1142 111510881061 103311006 979
31 |1307/1280/1254/1227/1200,1175 1148 1121'109-1 1067/1040/1014; 98?' 961
32 [1282]1256/1231|1204 1177l1152 1126 1099 1073|1047 1020 994/ 068 042
33 1258 1232/120711181/1155 1130{1104 10;8.10.)" 1026,1000| 975 949 923
34 |1234/1208/1184 1158 1132 1108 1083 lt}5f|1032'1006 981 956 930 205
35 12101184 116111361110 10b:|106" 1036 1011 986 961 93 912I 887

36 |11861161/1135/1113 108&1065!1040 lﬂlﬁl 091{ 967 942 918 803| 869
38 (114011161093 1069 1045 1023 999 QTSl 952 928 004 881 857 834

1138 1116 1091/1067| 1044/ 10200 995/ 971 947 923 899 875
30 (111710931072 1048 1024 1003 979, 956
027 1003

=
[
%)
=]
o0
o
=]
-]
&
@«
s
o0
=
-1

09|
40 | 1095 1071{1050 1 982 959 936/ 013 800 868 845 822 800

42 10511028 1008 985 9631 943 920 3931 J 7331 767
44 mmal 7| 045 924 004 883 862
1

928 007| 886 867 847 826/ 806 785 765 745 723 705
890 870 S50/ 832 812 792| 773 753 733 714/ 695 675
| 854) 8asl 815 708 770 760 741 722| 703 684! 666 647

Area,in.3 102.5|100.5| 985 | 965 | 945 | 925 | 005 | 885 | 80.5 | 845 su|sns[?s.s 76.5

Ii-1, in.“! 5650 | 5395 | 5234 | 5074 | 4017 | 4763 | 4610 | 4450 | 4311 | 4165 | 4021 | 3879 | 3739 | 3601
St-1,in.%| 612 | 508 | 584 | 571 | 557 | 543 | 6530 | 516 502 | 480 | 475 | 462 | 449 | 436
ry-,in. || 736 | 733 | 7.20 | 7.35 | 7.21 | 7.7 | 7.4 [ 710 | 7.06 | 7.02 | 6.08 | G.04 | 6.00 | 6.86
Af8 1-1 || 167 | .168 | .160 | .160 | ,170 | .170 | 171 | 172 | .172 | .178 | .174 | .174 | .175 | .176
I2-2,in.4) 1013 | 1870 | 1827 I 1785 | 1742 | 1609 | 1657 | 1614 | 1571 | 1529 | 1486 | 1443 | 1401 | 1358

Din. | 18% | 183 | 179 | 173 | 170 | 17% | 1736 | 175 | 17% | 1715 | 16% | 163 | 164 | 16%
diin |20 204 24| 205 200¢ | 2080 230 20| a0g | g WG| A | 2014 | B ig

Win 16 (18 16 (16 |16 (16 |18 |1 6 |16 |16

t in. el el Ig| i3gl gl Y&l Bg| Tel 4] T % | g

pz in. 2% 2741 2% 0 2340 Mg 2%¢1 2% | 2l 2% 0 2340 2% 24| 2% 2
Safe load values above upper ling are for ratios of 1/r not over 60, those between zi

sig-zag
lines are for ratios up to 120 1/r and those below lower sig-zag line are for ratios not over 200 /e,




COLUMN SAFE LOADS 227
‘i-;-WL---u CARNEGIE BEAM SECTIONS
12 AS COLUMN
COLUMNS WITH COVER
§ PLATES
A Auowasre Coxcentric Loaps LOADS
p, £ Trousaxps oF Pounps
Tnit Stress—American Institute of Steel Construction—1928
5 CORE CB 146—131 Lbs.
Luxth. COVER PLATES—WIDTH BY THICKNESS—INCHES
n Fuek 16144 10x1 gl 1651 [16x% |16x74 [16x5 [10x3¢ 16 [16x36 [16x% [16x34 |16x 7% [16x3§
20 878 | 848 | 818 | 788 | 757.
21 869 | 838 | 807 | 775 | 744
22 55 | 824 | 793 | 762 | 731
23 840 | 810 | 779 | 748 | 718
24 825 | 795 | 765 | 735 | 706
25 810 | 781 | 751 | 721 | 602
26 705 | 766 | 737 | 707 | 679
a7 780 | 751 | 723 | 694 | 666
28 765 | 737 | 709 | 680 | 652
29 750 | 722 | 695 | 666 | 630
30 735 | 708 | G81 | 653 | 626
31 721 | 694 | 667 | 640 | 613
32 680 | 653 | 626 | 600
33 601 | 666 | 640 | 613 | 588
34 677 | 652 | 626 | 600 | 575
35 663 | 638 | 613 | 587 | 563
36 649 | 625 | 600 | 575 | 551
37 635 | 811 | 587 | 562 | 539
38 622 | 598 | 575 | 550 | 527
39 609 | 585 | 562 | 538 | 515
40 596 | 573 | 550 | 528
42 | 745| 724 7 o«nj 658 | 636 | 615 | 592 | 570 | 548 | 526 | 504 | 482
44 | 673 651 630 | 60O | 588 | 567 | 546 | 525 | 504 | 482 | 461
46 [ 623 604 | 5583 | 563 | 543 | 522 | 502 | 482 | 461 | 441
48 | 650/ 637 618/ 597 578 | 558 | 539 | 520 | 500 | 480 | 461 | 440 | 421
50 | 620 6100 502 572 554 | 535 | 517 | 407 | 478 | 460 | 441 | 421 | 408
Areain?] 45 725 | 705 | 685 | 665 | 645 | 625 | 605 | 585 | 565 | 545 | 525 | 505
T1-1.in.¢ 3465 | 3332 | 3200 | 3071 | 2043 | 2817 | 2604 | 2572 | 2452 | 2335 | 2219 | 2105 | 1993
811, in3| 422 3 370 | 357 | 344 | a31 | 318 | 305 | 203 | 280 | 267
riin. | 6.82 | 6.78 | 6.74 | 6.69 | 6.65 | 6.61 6.52 | 6.47 | 643 | 6.38 | 6.33 | 6.28
/81 | 176 | 77| 78| 470 | 180 | 181 | .182 | .183 | .184 | .185 | .186 | .188 | .189
T2, in* 1315 | 1278 | 1290 | 1187 | 1145 | 1102 | 1069 | 1017 | 974 | 031 | 889 | 846 | 803
823, in.3 150 | 154 | 148 | 143 | 138 | 132 | 127 116 | 111 | 106 | 100
ranin | 4.20 | 410 | 418 | 416 | 4.15 | 413 | 4.12 | 4.10 | 4.03 | 4.06 | 4.04 | 4.01 | 3.90
A/S's2 | 433 | 456 462 | 465 | 468 | 472 486 | 491 | 407 | 503
in. | 167 | 16% | 16% | 16 | 15% | 15%¢ | 15% | 15% | 157 | 1536 | 15% | 151G | 14
dtin. 2974 2214 | 2276 | 22% | 224 | 2234 | 22k |22 |21
rvinh. w;i ";{ 16 | 16 IBK 16 |16 |16 w% m}i lﬁ% 16|18
pain. U 9% 2 Iﬁ 1% 1 1}} 1;2 1;2 15| 15! 1% 122 1%2

Bafe lond values above uf?.:nd it wig-sag ling are for ratios of 1/r not over 60, those between sig-zag

lines are for ratios up to 120

use below lower gig-zag line are for ratios not over 2001 /r.
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f STRESSES IN RIVETS AND PINS 229

STRESSES IN RIVETS AND PINS

Rivets. In transmitting stresses between riveted pieces, it is
customary to disregard friction and to proportion rivets to the entire
stress to be transmitted. They must be of sufficient size and number
to resist shear and to afford such bearing area as not to cause distor-
tion of the metal at the rivet holes. In the case of beams which frame
opposite and of single web girders, this latter condition often necessi-
tates a greater thickness of web than required by the shearing stresses.
In a plate girder with $is” web, 24" rivets connecting the web with
the flange angles would have a bearing value at 24,000 pounds unit
stress of 5,630 pounds per rivet, while their value in double shear at
12,000 pounds unit stress is 10,600 pounds per rivet; and it might be
necessary to increase the web thickness to 24" or more in order that
the pressure of the rivets upon the metal be not excessive.

Pins. Pins must be caleulated for shearing, bending and bearing
stresses, but one of the latter two will in most cases determine the
size. When groups of bars are connected to the same pin, as in the
lower chord of truss bridges, the size of the bars must be so chosen
and the bars so placed that at no point on the pin will there be any
excessive bending stress. When the size of pin has been determined
from the bending stress, the thickness of the bars or web of the post
should be investigated to provide sufficient bearing area, the bars
being thickened or pin plates added if necessary.

The following is the formula for flexure applied to pins:
M=fmdé+320r =f Ad + 8 in which M =moment of forces
for any section through pin, f=fiber stress per square inch in
bending, A=the area of section, d=diameter, # =3.14159. The |
forces are assumed to act in a plane passing through the axis of the |
pin. |

Exaurre 1.—Required the size of a pin carrylng a
| load of 64,000 pounds, at a distance of 5 inches between
points of support; maximum fiber stress 24,000 pounds per
square inch.

Bending moment=64,000 x 5 + 4=80,000 inch pounds;
use a 3! inch pin; allowed moment: 80,900 inch pounds.

Examrre 2.—Required the thickness of metal in the
top chord of a bridge to give sufficient bearing area to a
3%¢-inch pin, having to transmit a stress of 121,400 pounds;
maximum bearing pressure 24,000 pounds per square inch.

The bearing value of a 334-inch pin for 1 inch thickness
of metal is 81,000 pounds; therefore, the thickness of metal
required=121,400 + 81,000=1'4 inch, or each web of the
chord must be 3{ inch thick, including pin plates,

Yy



230 CARNEGIE STEEL COMPANY
RIVETS

SHEARING AND BEariNg VaLues, 1N Pounps

14-INCH RIVETS—Area 0.19635 Square Inch
% | Unit, Lbs.perq.1n. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
Single Shear per Rivet | 1478 | 1571 | 1767 | 1064 | 2160 | 2356 | 2651 | 2045
Double Shear per Rivet | 2045 | 8142 | 3534 | 8027 | 4320 | 4712 | 5301 | 5860
Unit, Lba. per 8q. In. | 15000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000
A 15 938 | 1000 | 1125 | 1250 | 1375 | 1500 | 1688 | 1875
g 84g 1406 | 1500 | 1688 | 1875 | 2083 | 2250 | 2531 | 2813
g P % 1876 | 2000 | 2250 | 2500 | 2750 | 3000 | 3375 | 8750
3 g o 2344 | 2500 | 2813 | 3125 | 3438 | 3750 | 4219 | 4688
_g % 2813 | 3000 | 3875 | 8750 | 4125 | 4500 | 5062 | 5625
2 e 3251 | 3500 | 3038 | 4375 | 4813 | 5250 | 5000 | 6563
= 14 3750 | 4000 | 4500 | 5000 | 5500 | 6000 | 6750 | 7500

5-INOH RIVETS—Area 0.30680 Square Inch
Unit, Lbe. per Sq. Tn. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
G | Single Shear per Rivet | 2301 | 2454 | 2701 | 4008 | 3375 | 8682 | 4142 | 4602
Double Shear per Rivet | 4602 | 4908 | 5522 | 6136 | 6750 | 7303 | 8284 | 0204
Unit, Lbs. per Sq. In. | 15000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000
15 172 | 1250 | 1406 | 1563 | 1719 | 1875 [ 2100 | 2384
Bl Mo |58 | 175 | 00 | 24 | as7s | asia | sies | asts
| ig 35449500 | TIRTE RIS TR THTEGT TR0 | TS
| & e 2030 | 3125 | 3510 | 3006 | 4207 | 4688 | 5273 | 6850
2 £ 3516 | 3750 | 4210 | 4688 | 5156 | 5625 | 6328 | 7031
SRR £ AIRUCAITE | A0ke | SE00 10010 | Soob s ioas | P
é 73 46885000 | 5625 | 0250|6875 | 7500 | 84S | 0TS
%e 5273 | 5625 | 6328 | 7031 | 7734 | 8438 | 9402 | 10547

#{-INCH RIVETS—Area 0.44179 Square Inch
¥ [ Unit, Lbs. perSq.In | 7500 | 8000 | 9000 | 10000 | 12000 | 12000 | 13500 | 15000
§ | Single Shear per Rivet | 3313 | 3534 | 3076 | 4418 | 4800 | 5301 | 5004 | 0627
%@ | Double Shear per Rivet | 6627 | 7060 | 7052 | 8838 | 0719 | 10603 | 11028 | 13254
Unit, Lbs. per Sq. In. | 15000 | 16000 | 15000 | 20000 | 22000 | 24000 | 27000 | 30000
e 2100 | 2250 | 2531 | 2813 | 3004 | 3375 | 8797 | 4219
£ 1 2813 | 3000 | 3375 | 3750 | 4125 | 4500 | 5063 | 5625
E Biq 510 [ 3750 | 4EI0 | TH6EET| RI56 | 5025 "| TaNEE"| 7081
g P 8 4210 | 4500 | 5063 | 5625 | 6188 | 0760 | 7594 | 8438
s lg The 4922 | 5250 | 5006 | 6563 | 7210 | 7875 | 8850 | 0844
E 1% 5625 | G000 | 6750 | 7500 | 8250 | 9000 | 10125 | 11250
; % L0328 | 6750 | 7504 | 848 | 0281 | 10125 | 11391 | 12056,
g 1A 70317500 | BASE | UATS | 10318 11250°| 12656 | 1403
114q 7734 | 8250 | 9281 | 10313 | 11343 | 12375 | 13922 | 15469

Values above upper dotted lines are less than single shear.
Values below lower dotted lines are greater than double shear.
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RIVETS
SueariNg AND Bearing Vanues, 1v Pounps

X-INCH RIVETS—Area 0.60132 Square Inch

Values above upper dotted lines are less thlnlinslulhur

Vulues below lower dotted lines are greater than

double shear.

Unit, Lbe, por Sq. In, | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
Bingle Shear per Rivet | 4510 | 4811 | 6412 | 0013 | 6615 | 7216 | S118 | 9020
Doublo Shear per Rivet | 0020 | 0621 | 10824 | 12020 | 13230 | 14432 | 16230 | 15040
| Unit, Lbs, per 8q. In. | 15000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000
% 3281 | 8500 | 3938 | 4375 | 4813 | 5250 | 5906 | 6563
Mo 4102 | 4375 | 4923 [ 5460 | 0016 | 6563 | 7383 | 8203
[ 4922 | 5350 | 5006 | 6509 | 7210 | 7875 | 8850 | 0844
2 e 5742 | 6135 | 6891 | 7656 | £422 | 9188 | 10336 | 11484
1% 6563 | 7000 | 7875 | 8750 | 9625 | 10500 | 11813 | 13125
! e 7383 | 7875 | B850 | 0844 | 10525 | 11813 | 13289 | 14766
5% 5208 | 8750 | 9844 | 10938 | 12001 | 13125 | 14768 | 16408
g 4y 023 | 0625 | 10828 | 12031 | 13834 | 14438 | 10243 | 18047
% 0844 | 10500 | 11813 | 13125 | 14438 | 15750 | 17710 | 10688
1-INCH RIVETS—Area 0.78540 Square Inch
Unit, Lbe. per Sq. In. | 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
Single Bhear per Rivet | 5801 | 0283 | 7000 | 7854 | 8630 | 9425 | 10008 | 11781
Double Shear per Rivet | 11781 | 12660 | 14187 | 15708 | 17379 | 18850 | 21206 | 23562
Unit, Lbe. per 8q. In. | 15000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000
’ Ha 4088 | 5000 | 5025 | 0250 | 6875 | 7500 | 8438 | 0375
.!............ ki L5625 | 6000 | 6750 | 7500 | 8250 | 9000 | 10125 | 11350
£l The 6563|7000 | 7875 | 8150 10500 | Ti813 | 15135
& 14 7500 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000
%ia 8438 | 0000 | 10125 | 11250 | 12375 | 13500 | 15188 | 16875
[ 9375 | 10000 | 11250 | 12500 | 13750 | 15000 | 16875 | 18750
14 10313 | 11000 | 12375 | 18750 | 15125 | 16500 | 18563 | 20625
X 11250 | 12000 { 13500 | 15000 | 16500 | 18000 | 20250 | 22500
i 123188 13000 | 14025 | 10250 | 17875 | 10500 | 21088 | 3436 |
1%-INCH RIVETS—Area 0.99402 Square Inch
Unit, Lbe. per Sq. Tn, | 7500 | 8000 | 0000 | 10000 | 11000 | 12000 | 13500 | 15000
Single Shear per Rivet | 7450 | 7952 | 8040 | 6040 | 10034 | 11028 | 13410 | 14010
Double Shear per Rivet | 14910 | 15004 | 17602 | 10880 | 21808 | 23856 | 26530 | 20821
Unit, Lbs. per Sq. In. | 13000 | 16000 | 18000 | 20000 | 22000 | 24000 | 27000 | 30000
s L1383 | 7RTE | B850 | 98¢ | 10838 | 11813 | 13250 | 14766
& it 438 i Tid" 1875 | 13800 | 15188 | Tawrs |
8 %ia 9402 | 10125 | 11301 | 12656 | 13922 | 15188 | 17086 | 18984
P 5 10347 | 11250 | 12656 | 14063 | 15460 | 16575 | 18984 | 21004 |
e 11602 | 12375 | 13022 | 15469 | 17016 | 18583 | 20883 | 23203
! % 12656 | 13500 | 15188 | 16875 | 18563 | 20250 | 22781 | 25313
134y 13711 | 14625 | 16453 | 18251 | 20109 | 21038 | 24880 | 27423
E % | 14760 | 15750 | 17710 | 19688 | 21656 | 23625 | 26578 | 20331
o iBn 15830 | 16876 | 1804 | 21004 | 23908 | 35413 | 8477 | 51041
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STEEL COMPANY

PINS

Bearing VaLues ox Meran Oxe Ince THick, 1N Pounps
Dia. x 1 x Unit Stress '

Pin

Fiber Stress in Pounds per Square Inch

|

|

|

‘ Dia.,
Inches

Area,
Sq. In.

R

3.976
4.909
5.940

SR

7.069

PN

15.904
17.721

Sals

21.648
25.967

485
41 282
144179
47.173|

50.265

SN KRR REE BRE SRR

74.662

78.540

COC0 QOO0 woee =~~~ Gooo Gttt Bdki  WWKW  MRORDD e

SRR

B et et

108.434
113.097

1.227|
1.767|
2.405,

3.142) 30000

19.635| 7
23.758]

53,456/
56.745
60,132

|
15000‘100()0‘13900‘20000_22000 24{}00}
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234 CARNEGIE STEEL COMPANY

DETAILS FOR PUNCHING AND RIVETING
AMERICAN BRIDGE COMPANY STANDARD
CONVENTIONAL SIGNS FOR RIVETING

Shop Rivets Field Rivets Shop Rivets
& " £ ) et ﬁm high | to3* high
and chipped and chipped [Max. height, 14~ Yo 84" Riveta |01 A" Rivets

DIMENSIONS OF STRUCTURAL RIVETS

B e Diameter of Rivet, d, Inches
é 2N\ % | u | % | x| K|
7 w || % |1%0 |15% [1%0 |15
g d h % | 3a | %o |2% [ % | e
r | Tie | %o | 1%40| 1940 1%:‘;1
¥ o0 wi % | % (1 [1%e (1% 1%
=t by [Be | 3 | 8Bie| 36 | TAa I 1a
bt g
w=14d 4+ 1" h=0.425w r=1% h.
DRIVING CLEARANCE
a
4 Diameter of Rivet, d, Inches
” | M| M| M| 1|14 14
e & [d |16|13¢]2 |23 |26 | 234 |3 |3y
]r %1 |1 14| 136 | 136 | 135 | 1%

%% 2 b=t+114" (min. 2”)

GAGES FOR ANGLES |

I Width of Leg, Inches
8|76 5[4'3}4323&21%1}&1551341 3
{& g1 [4M6(4 (33413 234 2 |13|136(106| 1 | 26| 36| ¥ | 54| 24
ot : ga |3 |218|214]2
L.K.’J,;g g (3 |8 |24|1%
Max. | gly |76 (26 | % | 2| 36 | 3 | 56 | 36| 96 | 36 | 96 | % | %
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STRUCTURAL DETAILS
RIVET SPACING
AMERICAN BRIDGE COMPANY STANDARD
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230 CARNEGIE STEEL COMPANY

REDUCTION OF AREA FOR RIVET HOLES
Area in Square Inches=Diameter of Hole by Thickness of Metal

Diameter of Hole in Inches

Thickress
of Mesal,
Inches ysl%. u!w&.|% wig | % | e | 1 | 134e ) 16 | 1%

.21 .23

%es (09| .11 ) .12 .13| .14 .15| .16| .18 .19| .
% JA3 |14 16| 17| 19| 20| .22| .23| .25| . .28 .31

20

27
%e¢ |.16|.18| .20 | .21| .23| .25| .2v| .29 .31| .33| .35| .39
L .19 |.21|.23 | .26| .28| .30| .33| ,35| .38| .40| .42| 47
Tie | .22 | .25 | .27 | 30| .33 .36| .88| .41| .44| .46| .49| .55
% 20 | .28 | .81 | 34| .38| 41| 44| 47| .50| .53

60

b b6 .63
%e |.28|.32|.35| .30| 42| 46| 49| 53| .56 . 63| .70
L] .31 |.35|.30 | 43| 47| .51| .55| .59| .63| .06| .70| .78
15 | .34 | .30 | .43 | 47| 52| .56| .60| .64| .69| .73| .77| .BB

% .38 | .42 | 47 | 62| .56| .61| .66| .70| .75| .80| .B4| .94

T .51 | .56 .61| .68, .71| 76| .81| .86| .91|1.02

% .56 | .60| .66 71| 77| .82| .88| .93| .9811.00

15ig .50 | .64 70| .70 .82| .88 | .04/|1.00| 1.05(1.17

1 .63 | .69 | .756| .81 .88| .94 1.00|1.06| 1.13(1.25

140 80| .86 93| 1,00 1.06| 1.13 | 1.20|1.33

Iu 84| 91| .08 1.05| 1.13 | 1.20 | 1.27 | 1.41

| 1% 89| 96| 1.04| 1,11 | 1.19 | 1.20 | 1.34|1.48
l 1% 94| 102 1,09 1.17 | 1.25| 1.33 | 1.41 | 1.56
1% 115 1.23 | 1.31 | 1.30 | 148 1.64

13§ 1.20| 1.29 | 1.38 | 1.46| 1.55| 1.72

s 1.26 | 1.35 | 1.44 | 1.53 | 1.62| 1.80

1% 1.31| 1.41 | 1.50 | 1.50 | 1.69 | 1.88

PITCH OF RIVETS TO MAINTAIN NET SECTION

1 Hole Out 2 Holes Out Dimensions in Inches
Eé = 1 i !:ﬁ"‘ ‘.'J.S" . ,‘&u | %n
'.\L \_?:‘L_. o !lxlnlbm al | Rivet Rivet
G b | b [ b | b
1 1 (18% |6 3 3zgs
’ 2% 1300, |3y |8 38 | 340
y=diameter of rivet + 34" 214 (214° | 2744 | O34 | 314 | 3%
— S — 3 270 | 25 7 3 a4
a-y=+fa%+b2-2y al-2y= a2+ b2-3y 3lh # | 213 7L | B 4
e B B0y Bug |5 | T | 8
e a a
be=+Zay + 5% b=+2ay +y* 1

a, al=sum of gages minus thickness of angle.
** rivets, can be taken at }4'' less than for 3" rivets.
1*" rivets, can be takun at 34" more than for }4" rivets.
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STRUCTURAL RIVETS
AMERICAN BRIDGE COMPANY STANDARD

STRUCTURAL DETAILS

¢~ Grip, b

Dimensions in Inches
rGrip, --Grip, a~ Grip, b—

Lexceras of Frerp Rivers vor Vamious Gries
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CARNEGIE STEEL COMPANY

STRUCTURAL RIVETS

AMERICAN BRIDGE COMPANY BTANDARD

WeigaT 1N Pounps per 100 Rivers wite BurroNy Heaps

lﬂ Diameter of Rivet, Inches l‘x Diameter of Rivet, Inches
gnd, gud |
muunxu::ummﬁunuu‘u:
5 18 |33 |53 78r109 146
3 |18(34|54| B0/111/149
14 6|12 174 19 | 34 | 55 113152
% 7113 ¥ 19 | 35|56 | 83{115{155
M 7113|233 |35 50 4 |20 |36 |57 | 85/118[157
L T4 7|14 24|36 | 52 8§ |20 |36 |58 | 86/120(160
£ 8/15|25|37| 564 3 |20|37|60| 88{122/163
% | s|15|268(30]| s % |21 |38[61| 80/124|166
2 0|16 27|41| 58 21 | 38 |62 | 91/126]160
1 | o|17]28/43] 60 ¥ |22 |39|63| 93128/171
i | of18|20 44 62 14 |22 |40 |64 | 94/130/174
3 [10]18|30|46| 64 35 (22|40 |65 96132177
1 [10|10[81|47| 67 15 |23 |41 |66 | 07/135]180
85 [11]20[82|49]| 690 5 |23 | 42|67 | 99)137/182
8 |11 |20|34(50| 71 3{ |24 |43 |68 |100{139/185
%% (11|21)|356|62| 73 14 |24 |43 | 69 |102(141(188
3 12|22/36|54| 75 24 | 44 |70 |104/143/191
¥% |12|22|87|55| 77 1 |25 | 45|71 |105/145{194
I (13|23 38|57 | 79 Y 25 | 45|73 (107147196
3 |13|24|39|58| 81 3% |26 |46 |74 108/140/199
3¢ |13 | 24/40|00| B4 g 26 | 47 | 75 |110{152{202
8 (14 |25(41 /(61| 86 5 |26 |47 |76 |111[154{205
i |14 |26/ 42|63 Sﬁtll 3 |27 |48 |77 (113{156/207
1% (15|27 |43 64| 90121158213 b4 27 | 40 | 78 (114(158210|271 352
4 15|27 | 44 | 66 27 | 50 | 79 (116(160!213 |27
M |15|28| 45|68 | 94127165221 ¥ |28 |50 80|118/162/216|27
i |16 | 20|47 (60| 9O/L i |28 |51 |81/[119/164/219|281
35 (16|20|48 |71 081 35 |29 | 52|82 [121/166(221 285
1§ |16 30| 49|72 (1011 14 120 | 52|83 122169/224/288373
8 |17 |31|50(74 103{138179239 85 |20 |53 |84 124/171]|227|2921378
3 |17|31|&1 751 3¢ |30 | 54 | 86 [125(173/230|295
% |18|32|s2|77 hoth % |30 54|87 [127)175|232 86
Diameter of Ri
Button Heads s Tl
% | % | % | % | % |1 |14|1K
100 Heads as mado on rivets, Pounds, . . ... 2.4 ‘ 5.0 | 9.7 |16.0| 240 35.0'49.0 78.0
100 Heads aa driven in work, Pounds......| 1.0 | 4.0 | 7.5 |12.5]18.5|27.0/387.5|51.0




STRUCTURAL DETAILS 230
SCREW THREADS
UNITED ATATES AND AMENICAN HHIDGE COMPANY BTANDARD
:
i
-
g ” I
)
Dinmeter Area [ ‘Nw-llnr
- - o
s (e | e TR iy
€, e -3 a,
n | In in. g:‘t-. fach In. | In |Sq.in |Sq.0In . Toch
¥ | .a85 | .0e0| 027| 20 215 | 2175 | 4.000 3.716| 4
3 | 204 | .110| .068 16 23 | 2.425 | 5040, 4.610| 4
g Ol [Hasetnasn]l 18 3 |2.620 7.000 5428 336
W am o | B ) b e
1" ;:; ::; :‘5: : 3% | 3317 |11.045 8641 3
. . 4 |3.507 |12.506] 9.903| 3
15 11084 | 1997 ‘0| 7 | 4 3798 |1a1sefiiaz0| 2
M el B B i 414 | 4028 |15.004/12.741| 23
134 (1283 | 1767 | 1.204 6 43 | 4285 |17.721114.221| 23
13§ |1.380 | 2.074 | 1.515 5% | 5 |4.480 10.63515.768| 234
135 |1.400 | 2.406 | 1.744 5 5 | 4730 |21.648(17.574| 234
1% |1.616 | 2,761 | 2,049 5 54 | 4.953 |23.758/10.208| 23§
2 [1.961 | 3.976 | 3.021 434 | 6 |5423 |28274/23.005| 2%

BOLT HEADS AND NUTS

UNITED ATATES AND AMERICAN BRIDOE COMPANY STANDARD

Heads and Nuta | 0.8 Standsed A.B. Co. Standard
= Height, b 0.75 d + K 0754
Short Dia,, f 150 d + % 150 d
s Height, & d d
Short Dia., f 150 d + % 150d + 4"

Heads for Bolts 114" and under, A. B, Co, Standard.
Heads for Bolts 134 und over, U, 8, Standard,




BOLT HEADS AND NUTS
AMERICAN BIIDGE COMPANY STANDARD

CARNEGIE STEEL COMPANY
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STRUCTURAL DETAILS 241
BOLTS WITH SQUARE HEADS AND NUTS
AMERICAN DRIDGE COMPANY STANDARD
Welanr 1 Pounps rer 100 Bonts
h:ﬂa Diameter of Bolt, Inches
Under = —
oesa |
Inches 1 Yo g s Y B w Th 1
= S SR S
1 4 7 11 15 | ‘a2 37 56
14 4 7 11 16 23 39 50
14 5 8 12 17 24 a1 62
13 5 8 13 18 26 43 64
2 5 o 14 19 27 45 67 | 101 | 144
2y 6 0 15 20 28 47 71 | 104 | 150
214 6 10 15 21 30 49 74 | 100 | 155
23 6 10 16 22 a1 51 e || 118 | a6
3 7 1 17 24 33 54 80 | 117 | 187
314 7 12 18 25 35 58 86 | 126 | 178
4 8 13 20 28 38 62 | o2 | 134 | 189
4% 9 14 21 30 41 66 98 | 142 | 198
5 10 16 23 32 43 71 | 104 | 151 | 200
544 10 16 25 34 46 75 | 111 | 159 | 220
6 11 17 26 a6 49 79 | 117 | 188 | 238
614 28 38 52 B4 | 123 | 176 | 243
7 20 40 &5 88 | 120 | 185 | 254
7% 31 42 &7 92 | 136 | 193 | 265
8 a2 45 60 97 | 142 | 202 | 278
9 34 49 66 | 105 | 154 | 218 | 208
10 53 71 | 114 | 167 | 235 | 320
12 61 82 | 181 | 102 | 260 | 364
14 03 | 148 | 217 | 308 | 400
Per Tnch '
Mgt | 14 | 22 | 31 | 43 | 56 | 87 | 125 | 170 | 223
SQUARE NUTS AND BOLT HEADS
AMERICAN DRIDGE COMPANY BTANDARD
WergaT 18 Pounps ror Oxg Heap axp One Nur
It ol el 1% ‘ 1% | % | 2 | m | s
Square Head and Nut....| 205 | 351 | 548 | 808 | 155 | 282
Weight of Shank per Inch| .3477 | .5007 | .6815 | .8000! 1391 2003
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242 CARNEGIE STEEL COMPANY

BOLTS WITH HEXAGON HEADS AND NUTS

AMERICAN BRIDGE COMPANY BTANDARD

WeigHET IN Pounps PER 100 Borts

Length Diameter of Bolt, Inches Length Diameter of Bolt, Inches
Under Under
Head, Head,
Inches 1% % %% % 1 Inches 1% % % % 1
. 3 19 | 33 52 8 58 92 | 137 | 194 | 264
14 20 | 34 54 814 60 96 | 143 | 202 | 274
1% 22 36 57 9 63 | 100 | 149 | 210 | 285
134 23 | 38 60 914 66 | 105 | 156 | 219 | 296
2 24 | 40 63 | 93 | 132 10 68 | 109 | 162 | 227 | 307
21 26 43 66 97 | 137 10% 71 | 114 | 168 | 236 | 318
214 27 45 69 | 101 | 143 11 74 | 118 | 174 | 244 | 329
234 29 | 47 72 | 105 | 148 11% 77 | 122 | 181 | 253 | 341
3 30 | 49 75 | 109 | 154 12 80 | 127 | 187 | 261 | 352
3y 31 51 78 | 114 | 160 1234 82 | 131 | 193 | 270 | 363
3% 33 | 54 82 | 118 | 165 13 85 | 135 | 199 | 278 | 374
334 34 56 85 | 122 | 171 13% 88 | 139 | 206 | 287 | 385
4 35 58 88 | 126 | 176 14 91 | 144 | 212 | 295 | 396
414 37 | 60 90 | 130 | 180 14%% 93 | 148 | 218 | 304 | 407
4% 38 | 62 94 | 134 | 186 15 96 | 152 | 225 | 312 | 418
43 39 64 97 | 138 | 191 1515 99 | 157 | 231,| 321 | 430
5 41 66 | 100 | 143 | 197 16 102 | 161 | 237 | 329 | 441
5% 42 | 68 | 103 | 147 | 202 161 | 105 | 165 | 243 | 338 | 452
5% 44 | 71 | 106 | 151 | 208 17 107 | 170 | 250 | 346 | 463
53 45 | 73 | 109 | 156 | 213 17% | 110 | 174 | 256 | 355 | 474
6 46 75 | 112 | 160 | 219 18 113 | 177 | 262 | 364 | 485
614 48 | 77 | 115 | 164 | 225 1814 | 116 | 183 | 268 | 372 | 496
614 49 | 79 | 119 | 168 | 230 19 119 | 187 | 275 | 381 | 507
634 51 81 (122 | 173 | 236 1914 121 | 191 | 281 | 389 | 519
E 52 | 84 | 125 | 177 | 241 20 124 | 196 | 287 | 398 | 530
T4 53 | 86 | 128 | 181 | 247
7Y 55 | 88 | 131 | 185 | 252
7% 56 | 90 | 134 | 190 | 258
Per Inch Per Inch
Additional 5.6 | 8.7 | 12.5(17.0|22.3 Additional 5.6 | 8.7 |12.5|17.0 | 22.3

HEXAGON NUTS AND BOLT HEADS

AMERICAN BRIDGE COMPANY STANDARD

WreigaT IN Pounps For ONE Heap anp ONe NuT

Diameter of Bolt,

Tihe W | % | % | s 214 3

Hexagon Head and Nut..| 1.73 2.95 4.61 6.79 13.0 22.0

Weight of Shank per Inch| .3477 .5007 | .6815 .8900 | 1.391 | 2.003 |




STRUCTURAL DETAILS

AMERICAN BRIDGE COMPANY STANDARD

RECESSED PIN NUTS AND COTTER PINS

8. Standard. Pitch, 6 per Inch.

Thread: Shape, U,
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244 CARNEGIE STEEL COMPANY
UPSET SCREW ENDS FOR SQUARE BARS
AMERIOAN BRIDGE COMPANY BTANDARD
BAR UPSET
ide of Weight | =
Ares, Diameter | Length at
o P A n L of | At Root | Fycem
d |1 b | [nchos | Inches | Upset of Over
Inchen Lbs. +10%, | €, | Threa, | Atesof
Inches | Inches |Sq. Inches l%%h
v 3 |o0s503| 11| 134 4 4 0939 | 0693 | 232
* 7 |0700| 200 | 13 4 4 1.064 | 0890 | 18.2
1 | 1o000| s40| 134 4 4 1283 | 1204 | 204
14 | 1206 | 480 | 1% 4 3% | 1.389 | L515| 10.7
13¢ | 1803 | 531 1% 414 4 | 1615 | 2040 | 311
13 | 1801 643 2 414 4 1711 | 2300 | 217
136 | 2250| 7.66 | 2% 5 5 1961 | 3.021| 343
15 | 2041 | 898 | 2% 5 43 | 2.086 | 3.419 | 205
13 | 3.063 | 1041 | 23§ 54 4 | 2175 | 3718 213
13 | 3510|1105 | 2% 5% 5 2425 | 4.619 | 314
2 | 4.000 1360 | 23 6 5 2550 | 5108 | 27.7
2 4516|1535 | 3 6 43 | 2629 | 5428 | 202
2% | 5003 | 17.21 | 3K 615 5% | 2879 | 6.500 | 28.6
2% | 5641|1048 | 3% 7 6% | 3100 | 7540 | 338
2)4 | 6250|2125 | 3% 7 7 3.317 8.041 383
2% | o801 2343 | 3% 7 54 | 3317 | 8641 | 254
2% |7.03 2511 | 4 74 6% | 3567 | 0003 | 321
2% | 8206 | 28.10 | 44 s 7% | 3798 | 11330 | 37.1
3 | 0000 3000 4X 8 6 3798 | 11.330 | 259
34 | 90700 |83.20 | 4% 8Y§ 7 4,028 | 12741 | 305
3% [10.563 | 35.91 | 4% 814 7% | 4255 | 14.221 | 346

*Upsots are apocial,
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i Lttt -
UPSET SCREW ENDS FOR ROUND BARS |
AMERIOAN BENIDOE COMPANY STANDARD |
|
AAAAAAABAARDSLBASANR
- PPN EEEEYNN ! |
LRTEUEL L LRV = ®
1 WL I ELETET | |
WIS .
¥ |
Thread: Shape and Pitch, U. S, Standard. |
|
BAR UPSET ||
|
Weight e R = |
Diameter | Area, Dismeter | Length e Exorss
d, ; ;:‘. b, Py Ul;! , | Bootof | at ul{lmt Over !
Inches lﬂ- Lbs, Inchen Inches +10%, Ihc"‘d. Thread, &nm:r o |
I Inches | 8q.Inches| g7
* 3y | 0442| 150 1 4 5 0.838 0.551 | 24.7
* % | 0.001| 204 14 4 6g 1.064 0.800 | 48.0
1 0.785 | 2.67 1% 4 4 1.158 1.054 | 34.2
14 | 0.004| 338 (| 1) ' 4 1.283 1.294 | 30.2
14 | 1.227| 417 1% 4 4 1.389 1,515 | 23.5
1% | 1.485| 5.056 1% 4 4 1.490 1.744 | 17.5
14 | 1,767 | 601 2 414 44 1.711 2300 | 30.2
15 | 2.074| 7.06| 2% 4% 4 1.836 | 2649 | 27.7
1% | 2405 B.18| 2K 5 4 1.961 3.021 | 256
1% | 2761 | 930 | 2% 5 1 2,086 | 3.419 | 238 |
2 3,142 | 10.68 | 234 1379 4 2175 | 3716 | 183
23 | 3.547 | 12,00 | 2% 54 3% 2300 | 4.156 | 17.2
2 | 3076|1352 | 2% 6 434 2550 | 5.108 | 28.4
23§ | 4430 1500 | 3 [} 414 2620 | 5428 | 225
24 | 4.000 1669 | 33 614 5% 2879 | 6500 | 326 |
284 | 5412 1840 | 3y 634 414 2.879 | 6.500 | 203
2% | 5040 2019 | 3 7 1379 3.100 7.549 | 271 |
234 | 6.402 | 2207 | 3% 7 6 3317 | 8641 | 33.1 |
3 7.000 | 24.03 | 3% 7 5 3317 | 8641 | 222 |
34 | 7.670 | 2008 | 4 7% 6 3567 | ©9.993 | 30.3
33 | s.208| 28.21 R 7% 5 3.567  9.993 | 205
8% | 8.040 | 3042 | 4 8 534 3.798 | 11.330 | 266
3% | 0.621 | 3271 | 4¥ 8 5 3.798 | 11.330 | 178
356 [10.321 | 35.00 | 43 814 54 4028 | 12.741 | 234
8% [11.045| 37.65 | 4% 814 6 4255 | 14.221 | 28.8
3% [11.793 | 40.10 | 4% 84 544 4255 | 14.221 | 20.8
*Upsots ure special,




EYE BARS

AMERICAN BRIDUGE COMPANY BTANDARD

CARNEGIE STEEL COMPANY

ADJUSTABLE EYE BAR

ORDINARY EYE BAR

70", Left thread.

[ S e A

Minimum length, 1, for short end is 6°-8",

Thread: Shape and Pitch, U, 8. Standard.

SCREW END

e

and over, add 4'-544 for material, 4'-2'" for weight,

ucted in estimating weight of Eye Bars,

m g
B | | = a
<4l & w o =t e ) umzujﬂw...__u I_nseual oo |nu~osxlos
.m_r S3L 3L LALL AL LAG AN AAD A A Abed [dbd b4 24 d
Mh_.wm h Mmmmmmwnss_%oswléﬂ wi_mwuﬁnl FOUD [t 1D (1 =
_ ~E= L hh&%&.&ﬂ&&bﬂ.&gh&.&f _m....z. EALIER IS
2 I 2 (sl sl2e[e]" R lele e[| jue
mmmhammmmum gl5 |5 |8 53
-1 i
A4 g%ﬁ_ais = _ﬁbm mmw nzalws
" | il
" o g = =
el o e 2 aslixg Re5 23 eE
INIEAEIE R T ETE ST
_m : u"h e = m m = = CE = oo
Wh o | o | e | w|e ® |a| o & - ....““_q

o

a!'. l"l 1
Pin aﬁ. 10 bo d

*Bars ure apevial,
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STRUCTURAL DETAILS

LOOP RODS AND STUB ENDS

AMERICAN BRIDGE COMPANY STANDARD

T,

B )
4.17p+5.89r

4J-.E "

Short end. _ Min.

w57 -
i
A e b e

For Turnbuckle
For Sleeve Mut

Thread: Shape and Pitch, U. 8. Standard.
LENGTH A FOR ONE LOOP IN FEET AND INCHES

S PR i i i
& W PO © A ¥ O O O~O =~ NmH 0
P vy ' e e M L
A Al chehch o sk A Adish b hehed o
R b M S v o B
R I~ NS S =) W N0 0 GO~ O =elm o
- 0 1 .J. " LI ' L] [ .1..1.. L | i
B I L L I A B T - B s T B T T i
= LSt e ok ol i TR
2 O OO ~ O-A M HSD = VOO H O ©
S - 3 - -
" " LSS " 1 L L3 L L i L ] " L 1
oo e e cioich o) IcicE G ol o1 ededed o
o R e ]
B DO N0 O SO M NN 0 RS o O W
S|~ S T T o ey R P e
£ e e o ncheh ch chcioh o) sicieh & dehed b
8 ORI R ey X
.m.% 456789mn023456789wn012
—
a e e A AN o cheleh b chcich of b &
g v e o b S s o ol 4
o O W IS0 O OO AT 1D O B OO
& - G g gy O i
5 S e A ith ) chelich ch chelel o ciched o
B il AT i o i AL
m 2 AW RO 0 GO O HA®m W BO~ X BOO -
=
& BT e T E B S o T S W o T B B T T M)
-] A R SRR TR R
m%....012345678901012356789010
o R O T e e e I R " R i
D e e e i A cheiel o) clciel o cichel of
L Rk R R
| HOH 8 NS © RS ~ Ol M HND b
.Iul-n 13 L) . --I...I-- L | L3 LU | L}
= o S e e O R o OO O - O
By ot 4 i by
-
%wmun.".”.om.m.aﬁ.!oogmno.lo.
[ L R e T o o T T T P R R o M
= o o
¥ | O OHC - AGY W oh0 o
Landon |
1 14 1 L " L 1
O OO = e e
Eogo [ SRR S R 3 3 e
.“mowu - o N N M 38wa = == 0N O DO
* * * * - * .

Maximum shipping length of long end =35 feet.

*Pins are special.

P, |

| Left thread
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248 CARNEGIE STEEL COMPANY

CLEVISES
AMERICAN BRIDGE COMPANY STANDARD
WY

e T

Kx .
Grip=thickness of plate 4+ 1{" but must not exceed dimension, e,
Thread: Shape and Pitch, U, 8, Standard.

Upset Fin ' .

ég Min.Max.| Min.| Max. Mo Fok s
ol plpl@apele | £18 ] elalaliw]e
3|1 [13|1 |13 3 | 3¢ (23 |136] 4 1] 5 |126|21¢ (8%
4 (1418 |1 |2 4 M3 2 5 |1%| 6 |13{|27¢|3%
6|1 |2 14 (2 |' 5 | b (33 (2} | 6 (2} | 7 |2X (3% |4%
6|2 2% |2 3 6 i |4 (3 7 |2% | 8 |244(434|5%
7124 |3 214|834 | 7 5 |6 (3%| 8 |39 (3 5 6%a

Rods Pins
Round | Bquare | Upset 1% | 1% | 134 | 2 | 2% | 216 |23 | 3 | 3%
M [isenve 1 3 sis
...... 3y 1 |8 /813|4|4
% % 14 4 |4 | 4| 4
G TR 1% 4 | 4 ] 4 |4
1% 1 134 4 & a | 48|85
14 14 154 4 |4l 4! 4|5 |8
134 |eeen| 1% 5[5 l65185|5
...... 14 1% 5| 8] 86]15|5
134 13 | 2 5|6|8)l515|86]|8
184 |snazes 24 E|'5 |5 516]186]|8
13 134 | 24 6|6j6]6|6| 7|7
1% 155 234 ¢ |leleleleae|r]| 7
g 1% 21 6lo|e|6je| 7|7
7O In e 234 6|6 |6|6lal7|7
...... 1% | 2% (TR A vy [
21 2 214 i Rl I ) A U
_23§ 2% 3 ) iy gl W= P T
Clovises above and to right of zigeag lino may be used with forks straight, clevicea below and
o Yors O Gk D ShGORS Lo 16y S o 6 k05 st e




STRUCTURAL DETAILS

TURNBUCKLES AND SLEEVE NUTS
AMERICAN BRIDGE COMPANY STANDARD

s M
O . T .u.--':

e e 4

Group 34" to 5* 't
Thread: Shape and Pitch, U. S. Standard.
- N -, of
gl bimanis | LSRN | i
" w |1l | a e t |t |"B . w |1 j nif e |8 f B“‘_
g RETE L — | e —
L] 1 7 3 04 3 7T 15% 4 3 1% |4
B 107 7 ?7' b 04313 | 7 miﬁiag 3% | 1hady
iy I;z 7 r. Ly 0.0 3 8%1?5{55 4 1% |5
o 190 754 % 3ol Sio 06/ | o318 |6 |45 |1% |8
2 ;mg i “ 0 E- }-2.4 10142115 6 g } gg
a ¥ i, 1
| 2 83531 0 17| 17 13 1o z{é 3?55 38
) 0 |11 |19 | %ie (134 | 23|56 (12 |24 (734|576 |2% (634 '
1 | 3000 Bl 15 10 | 1 (134 | 831 —
1;3 20| 034 1 :}2. b 1134 400q | 71015 |434(3%| 1% (4 | BO
1M | 3 .‘10 2 1344 1 4.9/ 3 74153414% |3 184 |4 62
14 | 88441004 214 1 4e |1 0.3 5 861451 (414 | 114 |4 70
I S, 2 A, | B4R ERIEK | 8 kR |3d) i 4K os
G| 1353 | oo 060 4 | B1eA 8 6] 12 816|108
3 |48na |3 2% | a2 (110 45 11 mxeg 514 | 1% 614 | 173
2 :E 1243 g:ﬁ. :“,_g 186143 [11342334 73 |33 | 2 613 | 108
i 2 | |s;
234 13 3! 384 314e Wz 28.81 51 [131c2anc| 798 93¢ | 334 |73 | 264 |
214 1334 3 o 23 12551512 13152585(814 614 | 214 73} 301
g 1414 4 fa3  |34.20 537 133{2615 835 63( | 2% |8 |344
HESMEL'S H1e3 H!lu 141-4'27 9 |7 25 |8 400
ik 0% 15 | 4ts 3% 131 405/ 3, (13 90¢ |7 5¢ | 30 8_8 e
3 leshs |4 1 3y laosle wnﬁﬁmﬁ 712 21; |83 | 583
a=8" for screws 4" or under, a=0" for screws 41" or over.

4 (73 |436|4% | a0k | 635
43 (73413343 (41 |64 | 73

436 (8 14 |5 (43 1%e (6% | 84
4% 83 14248) |5 1% |7X| 08

oM




250 CARNEGIE STEEL COMPANY

BEAM CONNECTIONS
AMERICAN BRIDOE COMPANY ATANDARD

RIVETS }4"—HOLES 154"

30" "

%?
e
&

;

|, W
-GGt S-

R

==y

m‘
2 Angles 4° x 334" x 740" for 36" 1o 27"
EC Note- When additional web rivets are required,
on aecount of thin webs, use 6" x 4" Angles,
24" 21", 20"
-+ |-+ v 1
it ® 03 :o? £
& i+ 2 w0  #e
il L G
wliliel ] 2 =
v ;
23" L CONSTANTS 2 Angles 4" x 324" x 74a” for 24° to 20°
E .;’I 2 Angles 4" x334" x 34" for 18" to 12*
Note- When additional web rivets are required,

on aecount of thin webs, use 6" x 4" Angles,

10" to 8" 7" to 5"

e | e
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BEAM CONNECTIONS

AMERICAN BRIDGE COMPANY B8TANDARD

SPECIAL CONNECTION ANGLES
Rivets T&''—Holes 1544"

10" to 8" 7 to 5”
Sireesie) = ==
% ke —roa!
g ‘P‘if: :Ig\ﬁ —n
‘ﬁ- wibi
CAL S
2l L2’
2% 21"
=
o
":aE%
(-}
VALUES OF CONNECTIONS
Beams | qu‘r?ct:r Coefficient |  Beams ‘ %“!?eb‘:r ‘ Coefficient
18,16,156 | 8 | 60 | 10.9.8 | 4 | 23
14,13, 12 | 6 4.0 7.6,5 | 2 0.8

Connection angles shown above to be used only where construction prevents
the use of double angles.

For beams over 18", avoid one-sided connections where practicable.

Value of connection = coefficient given in table, multiplied by value of one
rivet or bolt,

Use value in whichever leg the value of rivet is the smaller,

Considering bearing value of metal connected, for large duplication where
the connections shown here would have a considerable excess value, special
connections may be used.

PUNCH GAGES
For the Minimum Gages of each Section see Tables of Beam Safe Loads.

Minl 2&' = R = =
Movable | | NAR. 5
Blocks 1

z
=
oy

Standard Die Blocks
DRILL GAGES
Longitudinal Spacing should be 3" or Multiples of 3%

ﬁ'
= i E* 3¥8"
% o &
7 o) bJb) ok

Nore:—Max. a and b as large a8 column will permit but variations from figures given should be
avoided if possible.




252 CARNEGIE STEEL COMPANY
BEAM SEPARATORS
AMERICAN BRIDGE COMPANY ET.&N’DA‘“
| ANGLE SEPARATORS | CAST IRON SEPARATORS
| I R | T
Ilmmld h|c|a|h S bglﬂmrd|h efc|t =
[ pommm L B 35 5 g o B 2 |
6" 4;;2352%155 = bi g~ 435214214 % 25—,
7 5 |2i-§25§1;i 7 5 2“.2“ 14
8 5;&2%3 hET) 8 | | 5152024 1 e
o | | eu3ua 1% 0| |ew3wuawn | SCEE
10 | | 734343 24 10 | | 733324 1
12 s;g 11,513 114 bl 12 sla 1;5!2;15 | a1 -El-::
15 9]12 115414114 a| 15 [ 912 |136214f 35 [5
15 | 9L LS4 1Y o 18 [ 914 21423456 | B
18 | 9114 lem;iz}s bf 20 1216 2 235 | | -
20 (1216 ' |24 1220 4 |23 5 =
24 (1220 '4 8 }4 [ | '
T i R |
CAST IRON SEPARATORS | PIPE SEPARATORS AND RODS
Wm;ht of one, with 34" bolts Total weight for Beam gudm and Grillages
C.toC. ufbolamn _ ‘ Leoge .N?,f___ C.toC.ofboams
| po 2 L .
'.'" 8" | L4 1u"|11" 17| Beams Bus. 7 s'fls"-m"-u" 12
|
| o= | _— T | ¥ Poe 3" Rois
6/ 7/ 8 9| 9/10/11 2110 1112 13 14| 15 i
7| 8| 8| 9l10/11]12| 7—0 | 317 19|21 23 25| 27 Feidnd
8| 8| 9| 9/10/11|12) orless 4 24 27 30 33|36 39 o= ==
9| 8 9/1011/12]13 5|31 35|39 43 47| 51
10 1o|11 112131415 yey :
Ll ___._ 1 ., |2|18[17)18120/21) 23
! | =1 13 |26/29|32|35|38| 41| &
12 13151618 19 /21| to 4|36|41|25|50(54| so|l2s 2 2N
15 (1617 |19|21 |23 |25 12'0‘5 47.53 5965 71| 77
18 |22|24|27|29|32 |34 R el fop e ___IFortnkbumn l];ﬂ}ﬁ
20 |24|27|30|33 |37 ml S0k 20|22 24126 | 28 30 (he tabulated weight.
| 24 32(36 /40|44 | 48 7% 3 34 3842 46 |50| 54
17'-0 48|54 60 66 72| 78
|az|m|7a‘ssig4 102




1% 1-3 8.1 i
‘ 134 ‘ 1-3 8.9 13
) 3{" Rod 1" &' long. Wt., 3 1bs.
Weight includes Nut
Buiur-In Ancaok Bours Anove WarL AxcHons
Depth TR
of D | with | 3¢
Beam Bolta 1
$ | 8
5 5
R | 7 "
N *®
e ‘ "
Plate Lo -
Sq.Nut 1| s o
Anchors Anchors | 13 | a9
23" and Under over 2 4" ,é
| In general, Buil-In Anchor Bolts '3 | L
slmukl m:tmd into the Masonry not less 20 12 | < |
an 2-6", and further when necessary| 24 | 12 =

TIE RODS AND ANCHORS 253

TIE RODS AND ANCHORS
AMERICAN BRIDGE COMPANY STANDARD

3/—INCH TIE RODS

EhFD *Iutge,hu.dhﬁam

Total Weights, in Pounds,
Two Square Nuts included

Total Lengths of Tie Rods
= O, to C. Lengths -+ 3 Inches

1 | ) ! ) | - 1 !
| C.toC, Weight C.toC, Weight C. to C. Weight C.to 0.1]. Weight C.to C. Welght C-to C. Weight

— -

| ] | | | | | | [ |
30" | 530 |4-0”| 6.80 | 5’-0”| 8.30 | 60" | 9.80 | 7-0"  11.30 | 8-0" | 12.80 I
3'-3" | 5.67 | 4’3" | 7.7 5'-3"1 8.67 | 6’3" 1017 | 7°-3" (11.67 | 83" |138.17 |
3’6’ 6.05 4'-6' 7.55 | 5'-6' 0.05 | 6'-6'" 10.55 7'-8"" 12.05 8§'-8'' 13.556

30" | 6.42 407 | 7.02 5'—9": 9.42 !I 6'-9"" | 10.92 | - | 12.42 | B’-D" | 13.02

ANCHORS
Swepae BoLt (GGOVERNMENT ANCHOR

'Dhmeur_ Length Weight
| Inches | Feet-Inches = Pounds

1 | 1-0 31




254 CARNEGIE STEEL COMPANY

BEARING PLATES

Steel Bearing Plates are provided for the ends of beams resting
on masonry, to distribute the pressure over a sufficient area, the
allowable unit pressure depending upon the class of masonry used.

The size, area and thickness of a bearing plate depends on the end
reaction, the length and width of bearing and allowable unit stress.

Assuming that the maximum bending moment occurs in the center of bearing:
] A =Length of bearing plate, in inches.
B =Width of bearing plate, in inches,
t =Thickness of bearing plate, in inches,
b =Flange width of beam, in inches.
w =Allowable unit pressure on masonry,
R =Reaction on bearing platesin pounds=wzA:B
=R ,B_R_b __R(B—Db)
2

= i oy _WAB(B—b) _fAt
I b-lé b - | 3 ) (B—Db) . 412

FgabeRgy; =\Av DD, —

Ry e Sl TR #BxP] BTw

Taking moments at toe of beam flange, for cantilever projection E-_g—h
WAB—b)? _fAt 3w
M= Y AB AL =y B\
These formulas give lower values for M and t, and are applicable only
when it can be assumed that middle part, b, of the plate is rigidly held in
place, and that there are no bending strosses in center of plate.

Bearing Plates—For Beams—American Standard.

ram— e = =

Beam Section Bearing Plates I&I M‘m mﬂu-
Depth | Weight ‘ Flange, Dimensions Weight | o108l | progyre| Min.
1 & [ B | v e %

Ins. | Lbs. | Ins. T Lbs. | Lbs. | 'gofi¥| Feet
24 | 105.0 | 7.88 16 16 1 72.5 | 47262 | 184.6 | 20.74
24 799 | 7.0 18 16 1 72.6 166.7 | 24
20 S1.4 | 7.0 16 16 1 72.5 | 42667 | 166.7 | 20.62
20 65.4 | 6.25 16 16 1 72.5 | 309385 | 153.8 | 17.82
18 75.6/| 7.0 16 16 1 72.5 | 42667 | 166.7 84
18 54.7 | 6.0 16 16 1 72.5 | 38400 | 150.0 | 13.81
15 60.8 | 6.0 16 16 1 72,5 | 38400 | 150.0 | 12,69
15 42.9 | 55 12 16 1 54.4 | 27429 | 1429 | 12.88
12 40.8 | 5.25 ’ 12 12 30.6 | 24000 | 166.7 | 11.21
12 31.8 | 5.0 12 12 30.6 43 | 1607 | 932
10 25.4 | 4.66 g2 | 12 20.4 | 14714 | 1533 | 096
9 21.8| 433 | 8 12 17.0 | 9778 1019 | 11.58
8 18.4 | 4.0 8 8 11.3 | 18750 | 293.0 | 4.55
7 153 | 3.66 8 8 11.3 | 17281 | 270.0 | 3.59
6 13.5| 333 ] & 8 5.1 || 13483 | 3745 | 3.28
5 10.0 | 3.0 8 6 5.1 000 | 3333 | 2.42
4 77| 266 | 4 4 1.7 | 10075 | 6207 [ 1.78
3 5.7 | 233 4 4 E 1.7 ! 8084 | 505.3 | 1.23
Limiting Span=4 x Bending Moment of Beam +Total Pressure on Bearing Plate.
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SprciAL BeARING PrLATES

formulas or from the Projection Coefficients, B(B-b), after the
required surface of the bearing plate has been determined from the
reaction of the beam and the allowable pressure on the masonry.

ExamrrLe: Required a bearing plate with a wall bearing of 20 inches on |
masonry sostaining a safe unit pressure of 250 pounds per square inch, to |
distribute the end reaction of a 24'—100 lb. beam, supporting a uniformly
distributed load over a span of 11 feet, beam and plates calculated for fiber
stress of 18000 pounds.

Reaction, R, of 24”"—100 1b. beam, 11 ft. span = 107,800 pounds.

Area of Plate = Reaction + Unit Pressure, 107,800 <+ 250 = 431.2 sq. inches.

Dimensions of Bearing Plate: A = 22", B = 20", Area = 440 sq. inches.

Projection Coefficient: B (B-b), 20 (20—7.25) = 255.0. |

Referring to table of Projection Coefficients: nearest value for unit pressure |
of 250 pounds and fiber stress of 18000 pounds is 253.5, given for a 1 %¢"-plate. |

Exact value from formula:—f — \fﬂ%ﬂ |

— 4[3 X250 x20 (20—7.25) __ 4 gan
="y 4 x 18000 EEiedad

i
Plates of special sizes may be computed from the foregoing ‘

Projection Coefficients, B (B-b), for various values of w and t

g.n Unit Pressure, w, in Pounds per Square Inch
=5
E"' 75 ‘ 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300 | 325 | 350 | 375 | 400 |
|
|
t Fiber Btress 18,000 Pounda |
[ 1 |
3¢ | 450 33.8| 27.0| 225 |
14 | 80.0| 60.0| 48.0( 40.0| 34.3| 30.0 |
B¢ |125.0| 93.8| 75.0| 62.5]| 53.6| 46.0| 41.7| 37.5| 34.1| 31.3 |
34 [180.0/135.0(108.0| 90.0| 77.1| 67.5| 60.0| 54.0| 49.1| 45.0| 415 38.6| 36.0| 33.8
74 |245.0 (183.8 | 147.0{122.5105.0 | 91.9| 8L7| 73.5| 66.8| 61.3| 50.5| 52.5| 49.0| 459 |
1 320.0 | 240.0 | 192.0| 160.0 13?.i|tzo,o 106.7| 96,0 87.3| 80.0| 73.8| 68.6| 64.0) 60.0
14 [405.0303.8|243.0|202.5| 173.6| 151.0|135.0| 121.5{110.5|101,3| 03.4| 86.8| 81.0| 75.9

134 |600.0|375.0 1 300.0 | 250.0 | 214.3 | 187.5| 166.7 [ 150.0 | 136.4 | 125.0 | 115.4 | 107.1|100.0| 93.8

134 453.8 |363.0 | 302.5 | 259.3 | 226.9 | 201.7 | 181.5 | 165.0 | 151.3 | 130.6 | 120.6 121.0:113.4 |
114 432.0 {360.0|308.6| 270.0 | 240.0 | 216.0| 196.4 | 150.0 | 166.2 | 154.3 | 144.0 | 135.0 4
154 422.51362.1 (316.9 | 281.7 | 253.5230.5| 211.3 | 105.0| 181.1 | 169.0 | 158.4 |
134 490.0| 420.0 | 367.5 | 326.7 | 294.0| 267.3 245.0!;22&.?210.0 106.0|183.8
134 482.1 | 421.9|375.0 | 337.5 | 306.8 | 281.3 | 250.6 | 241.1 | 225.0 210.9
2 680.0;42&.7 384.0)340.1|320.0| 295.4 | 274.3 250.0!2-10.0
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l FLOOR PLATES

Frar RECTANGULAR PLATES

Rectangular steel plates, plain, checkered or indented, are fre-

quently used in mill floor construction, supported by the floor beams

. on two sides or on all four sides and more or less securely fixed to
the flanges of the supporting beams.

The resistance of rectangular plates to superimposed loads may

be obtained from the formulas given below; the formulas given for |

plates supported on four sides apply generally to rectangular plates

subjected to pressures normal to surface of plates.
M =Bending moment, due to uniform or trated load, inch-p
f =Unit fiber stress, pounds per square inch.
w =Unit load, pounds per square inch.
| a, b=B8ides of plate, inches, (a<lb) t=Thickness of plate, inches.
¢ =Perpendicular distance, from corner to diagonal, d, of plate, inches.
¢ =Limiting values for steel plates, fixed and not fixed to supports (v. Bach).

Plate supported on two sides, a—Uniformly distributed load.

. Mu%"n-rs s="—ﬁ°’ £=3 b

: Plate supported on {our sides, a, b—Uniformly distributed load.

: b TP R tesie b=94a t0 %

I Plate supported on four sides, a, b—Concentrated load in center.
, =41 5o =93 $ & $=1% to 1%

[ BuckLe PraTes

! Buckle plates are generally used on highway bridges with paved
floors, and may be subjected to concentrated live loads, due to the
weight of truck wheels and to a uniform load due to the paving.

The resistance of buckle plates, when the buckle is turned up
and in compression may be computed from the formulas (Winkler):

! Total uniformly distributed load
| W=41dt, pounds per buckle.

Total concentrated load, in addition to uniform dead load.
P= t (100 fdt—25.2wab)
6d+1b1t
a, b=Bides. t =Thickness. d=Rise of Buckle, inches.
w=Unit load, pounds per square inch. f=Allowable fiber stress, 9000 ibs. per &q. inch.

, pounds per buckle

Buckle plates are generally placed with the convex side of the
buckle turned down and in tension, in which case the strength of
the buckle plates is about three times greater.



BUCKLE PLATES

AMERICAN BRIDGE COMPANY BTANDARD
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 Sise of Buckle, . Size of Buckle, Size of Buckle,
Inches Die Inches Die Inches Die
A [ 20 T [wpt] @ 2% (s [ cb [ d e
21 |21 |21 | 80 | 36 |'s6 |2 %g 43 | 3; g 22
231;,2 56 |21¢| 88 | %6 | 87 |3 , 35 35 3 4
2315|283 | 2 ié 36 | 37 | 38 |3 28 |
2314 18 | 37 | 38 |3 28 |47 |23%| 214 | 17
i 23 % | a5 ez |37 | 48| 8 7 |47 |427 |3 4
2¢ |80 |24 | 30 | 38 | 37 |3 2 [OURIoR ) Sad i
26 |44 |2 12 | 41 | 42 |3 N o ) e T L “
2835|231 | 234 | 35 | 42 | 41 |3 gy [ SEN| OLL | 4 ke
42 | 45 | 3 25 (|54 |47 |83 i
30 24 24 31 42 47 3 3
30 30 214 21 42 66 314 g2 | 61 511 | 4 15
80 |33 |23 | 20 |
44 | 26 | 2 11 |66 |42 |3} | 33
32 44 2 10 | 44 32 |2 0
33 |30 |21 | 19 | 44 | 44 |2 34| |
33 |33 |3 14 i N
Maxmvvs Winra =04" for plates not over 12 ft. long. 71" for plates not over 35 ft. long,
Maxmom Lexema=35 ft. Plates of greater length can be obtained by splirjns

Aurowasre OverrUN in length or width must be given on drawing, where clearance is close.

Exp Franees e=2" Mini 18" M

Bioe Frawees s=2" Minimum B}é"‘ Manmum 4" or less, prefe.rred

Fruiers f=2'" Mini 4" or less, prel

Exp Frances to be made alike if pnamhlu‘ If over 18", stiffen with angles across plate.

Sipe Franaes to be made alike if possible. When side flangea must be of unequal width, the
plate should be ordered wide enough to make two flanges of the greater width. After plnte
is buckled, it will be sheared to required width.

Buckres can be lengthwise or crosswise of plate, but different sizes nhculd not be u.sed in the
same plate. Plates are buckled one buckle at a time, and the of
by size of buckles, fillets and end flanges, and b: length of plate that can be I‘abncaled
A plate 35 ft. long could have:—14 buckles {10 11, b=2.2", with f=314" and e=514"

or, 9 buckles No. 12, b=3'-8", ‘with £=214" and e=8"

Coxxecrion Howes are usually for 24", 33" or 14" rivets or bolt.u. Holes of different sizes
in the same plate increase the cost spacing: Crosswise, usually 67, with 414" Min.
Lengthwise, from 6” to 12, Odd spaces at ends, in even 34"

Drawina must show Top View of plate, give Die Number, and state whether buckles are
turned up or down. When buckles are turned down, the dnwms must show & Drain Hole
in the center of each buckle.
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EquivaLexTs I8 INcHES AND MILLIMETERS
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for flat rolled steel in gages will be executed by Carnegie

Wire Gage.

Company

Unless otherwise specified, all orders
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