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FOREWORD 

p 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 Fnbricators of 
structural steel, the present abridged t.emporary Edition is 
offered t.o fill the gap until such time as the complete 24th 
Edition CRn be prepared and issued. 

This book contuius complete data pertaining to Carnegie 
Beams, American Standard and other structural sections 
most suitable for use in bridge, building, car and ship COIl­

stnictiOD. 

Safe loads and other data. for structural sections are in 
accordance wit.h the standard specificat.ions of the American 
Illslilulc 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 omit.ted. These, however, will be found 
in the Carnegie Shape Book, 10th Edition, issued July 1st, 
1929. 
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, CAR NE-a l E STEEL COMPANY 

ELEMENTS OF SECTroNS 

In the computation of the values of structural shapes for the varioU9 
conditions under which they arc subjected to slrOM, certain mathe­
matical expressions arc used. In the t!l.blea of Elements of SectiOIlll, 
which follow, these values or properties a rc given in inch-units. 

Neatn.1 "-"bo. T he line, in the Ct068 section of a beam or column in 
a state of flexure, on which t here is neither tension nor compression; 
t he neut ral axis passes through the center of gravity of the section 
when unit stresses do not exceed the e\lUItic limit of the material. 
In the uBual posi tion of stnll.ltural scctions there are two neutral axes, 
perpendicular to each other, their normal distance from extreme fiber 
of the scction being designated by x and y. 

Momertt or lamia-I. The sum of the products obtained by multiply· 
ing each of the elementary areas of which t he section is compollCd, 
by t he square of its normal d istance from a neutral axis of lhe Bection 
or from any axis of moments assumed for p Urpose!:l of calculation. 

Sedlofl Moduluo-8. The moment of inertia divided by the normal 
distance from the axis to which it rcfel1l to extreme fiber of the section. 
For tbe two moments of inertia, corresponding to the two principsl 
!\Xes of a section, there nre also two sect ion 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 t he section modulus referred to neutral axis nonnal 
to line of foree, both values being exprel!5Cd in like units of mell.8ure; 
the ~eetion modulus of a scction, is obtained by d ividing the bending 
strcss by the allowable fiber stress, both valucs also in like units of 
mensure; tbe proper section is t hen obtainc'd from this section modulus 
by reference to the tables of Elements of Scctiolls. 

Radh ... of G,motion- r. The normal distance from a neutraiaxis tothe 
center of gyration, the point where the entire area is considered to 
be concentrated and have thc same moment of inertia B.S the actual 
area. The radius of gyration of a sect ion referred to a neutral axis, 
or any axis of moments, is eq ual to t he square root of moment of 
iner tia, refcrred to that axis, divided by the area. 

The radius of gyration of a section is used to B.Sccrtain the safe load 
this section will sustain when used in compression, as !l. strut or 
column. T he unbrneed length of the IICction in compression, divided 
by the least ra.dius of gyration llr, is denominated tbe ratio of 
slenderness. 



ELEMENTS OF SECTIONS 

GENt:IlAL NOTATION IN FOmdUl.AS 

The rollowing notation aJlllties to rormulllJl and tablea ror 
elements or physical propcrtiea or IlectiOIlB, alllO to flexure rormulas 
and other data given for bearne under various loading conditiona; 
A _ Area of aeetion, in square inches. 
n _ Distancc from center line or gravity to extreme tiber, in inebes 
I _ Moment of inertia about center line of gravity, in inches'. 
M."""static moment, in inches'. 
S ~etion modulus, in inchess. 
r -Radius of gyration, in inches. 
r _ Bending stress in ertl"f!mc fiber, in pounda per square incb. 
fb .... Resista-nee of web, in pounds per aqua-ro incb. 
E _~10dulus of cllUltieity, in pounds per square ineb. 
L _Length of &Cetion, in feet. 
I _Length of &cetion, in inches. 
W, WI, W_"l.upcrimpoaed load.B supported by beam, in pounds. 
w ~uperimpolled load, in pounw per unit length or a.rea.. 
Wouu _~Iaximum sale load al point given, in poundt. 
R, Rl _Reactions at pointe of Bupport, in pound.B. 
V _ Vertic!!.1 shesr, in pounds. 
M, ~h, M_Bending momenla at points given, in inch poundl. 
MDlIlS _ Maximum bending moment, in ineh pounds. 
Mr _ ' la.ximum resisting moment, in inch poundt. 
D, DI -.nc.f1ections at points: given, in incbes. 
DDlIlS _ Maximum deflection at point givcn, in inches. 

The common relations existing between the properties of any 
shape of uniform crOll8 llection are the following; 

I _ Ar' r- VF S_~ 
The mOlnent of inertia, fI , referred to an axis not coincident 

with hut parallel to the neutral axis of the section, when 11 is the 
I>crpendicular distancc between these two axes, is: JI_ I+ Az' 

The moment or reBistance of the internal streBScs of a beam 
rcsisting fl exure must be equal to the moment of the external foroea 
producing bending. 

Mr _ Mmu _ f~. _ fS. 

The moment of resiatance and the bending moment must, there­
rorc, be e)(prcaacd ill same ull its of moment, force x length, generally 
in inch-pounds. 

The moduiUll of elasticity is the ratio betwooo unit streas and 
the elonption caused by that stress in one tmit of length, up to 
the elaatic limit; for steel tbe modulus of ellLBticity is 29,000,000 
pounds per squars inch. 

, 
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CARNEGIE STEEL COMPANY 

FORMULAS 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 :1ccordance 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. 

1 
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Section Depth 
Index of 
and Section 

Nominal ---
Size In. 

10.000 
10.000 

CB 105 10.000 
\0 x 12 10.000 

10.000 
10.000 

10.000 
CB 104 10.000 
10 x 10 10.000 

10.000 

10.000 
CB 103A 10.000 
10 x 10 10.000 

10.000 

CB 102 10.000 
10.000 10 x 8 10.000 

10.228 
CB 101 10.098 
10 x 6 10.000 

9.902 

CB 93 9.242 
9.122 9 x 9 9.000 

CB 92 9.192 

9 x 6)1 9.096 
9.000 

CARNEG IE STEEL COMPANY 

CARNEGIE BEAM SECTIONS 

Weight Area 

I.er of 
oot Section 

---
Lbs. In.' 

140 41.17 
132 38.81 
124 36.46 
116 34.11 
\08 31.76 
100 29.40 

92 27.06 
84 24.70 
77 22.65 
70 20.59 

64 18.81 
59 17.34 
54 15.87 
49 14,40 

42 12.35 
36 10.58 
31 9.11 

30 8.82 
26 7.64 
23 6.76 
21 6.17 

48 14.11 
43 12.65 
38 11.17 

35 10.29 
32 9.40 
29 8.53 

ELEMENTS 

OF 

SECTIONS 

Flange Web 
Width Thick 

ne&'! I 
-

In. In. In.4 

13.177 1.777 623.2 
12.941 1.541 603.5 
12.706 1.306 583.9 
12.471 1.071 564.3 
12.236 .836 544.8 
12.000 .600 525.1 

10.647 1.162 423.2 
10.411 .926 403.6 
10.206 .721 386.5 
10.000 .515 369.3 

10.441 .791 308.8 
10.294 .644 296.5 
10.147 .497 284.3 
10.000 .350 272.0 

8.324 .644 190.4 
8.147 ,467 175.6 
8.000 .320 163.4 

6.068 .298 163.2 
6.029 .259 139.5 
6.000 .230 122.2 
6.000 .230 107.6 

9.082 .398 221.1 
9.041 .357 195.5 
9.000 .316 170.4 

6.556 .335 155.4 
6.528 .307 140.5 
6.500 .279 126.0 

Axis 1-1 

S r 

In. 3 In. 
-

124.6 3.89 
120.7 3.94 
116.8 4.00 
112.9 4.07 
\09.0 4.14 
\05.0 4.23 

84.6 3.96 
80.7 4.04 
77.3 4.13 
73.9 4.24 

61.8 4.05 
59.3 4.13 
56.9 4.23 
54.4 4.35 

38.1 3.93 
35. 1 4.07 
32.7 4.23 

31.9 4.30 
27.6 4.27 
24.4 4.25 
21.7 4.18 

47.8 3.96 
42.9 3.93 
37.9 3.91 

33.8 3.89 
30.9 3.87 
28.0 3.84 

I 
2 

Axis 2-2 

I S r 

In.' In.3 In. 
------

391.4 59.4 3.08 
369.6 . 57 .1 3.09 
349.0 54.9 3.09 
329,4 52.8 3.11 
310.7 50.S 3.13 
292.8 48.8 3.16 

163.1 30.6 2,46 
152.0 29.2 2.48 
142.9 28 .0 2.51 
134.3 26.9 2.55 

106.3 20.4 2.38 
101.7 19.8 2.42 
97.3 19.2 2.48 
93 .0 18.6 2.54 

36.8 8.9 1.73 
34.4 8.5 1.80 
32.5 8.1 1.89 

18.5 6.1 1,45 
15.7 5.2 1.43 
13.7 4.6 1,43 
12.0 4.0 1.3ii 

73.8 16.3 2.29 
65,4 14.5 2.28 
57.1 12.7 2.26 

26.6 8.1 1.61 
24.0 7.4 1.60 
21.5 6.6 1.59 
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CARNEGIE BEA~I SECTIONS 
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CA):tNEOIIl STlleL COMPANY 

~ Al\1ERICAN STANDI\RD BEAMS 

~=d £LSr.IENTS 
o. 

8EOTION8 

... .to .u;.1.1 

""'-- ., • I 
I •. ' •• --- I.. I.... I .. ' I Ia. I .... 

.7111 13010.8 zro.1I lI.ze 54.11 

.'Tn 28fO.& 2015.0 11.3& 82.1 

. 076 2se9.1 230.1 9.4" SO.II 
.1125 2811.3 23 .. .3 9.M 78 •• 

." , .. '" 
B • , .. " 
B , ..., 
n , -. 
." .. '" 
B • 
181.6 

B • 

" .... 
• • 151.6 

" 
., 

.. 

.. 

120.0 35.13 
11&.0 33.87 
110.0 32.18 
IOUI 30.88 

100.0 
IIS.0 
80.' .... 
70.9 

100.0 
115.0 , ... .... 
11.4 

28.25 
27.70 
,,~ 

24.8" 
23.33 

28.20 
27.7f 
26.26 
" .80 
23.701 

8.048 
1.817 
7.112& 
7.87& 

7.247 
7.168 
7. 12" 
'.008 
'.000 
7.273 ,_ ... 
7.120 , -"" 
'000 

750 2190 0391 
70.0 20.42 0.317 
l1li." 10.08 6.~ 

110.0 28.20 7.236 
15.0 201.81 7.15'" 
80.0 23.34 7.072 
7&.11 22.04 7.000 

.747 231'1.8,197.6 
.6811 2:101.5 191.8 

.1124 2230'~ 18.5.8 . 363 ,2 1SII. 180.0 

.600 2087. 17:U 

.873 11148.3 184.8 

.800 1699 •• 1110.0 

. 726 16MI.3 IM.O 

.IIM 1601.7 1&0.2 

.Il00 14M.3 146.6 

.. " 
11.08 
9.21 
9.33 
9.411 

7 . .5t 
7.1i9 
7.118 
7.78 
'.86 

• •• .. 7.0 
<l6.& 
<l4.2 
42.9 

.&2.4 "' .. 
48.1 
47.0 
"1i.8 

211 "., ,,_. 
" .• 
13.4 
13.0 
12.8 
12.6 
12.2 

14." 
14.0 
'3.7 
13.3 
13. 1 

. -'" .., 
••• .... 
0." Lao .., ... 
1.36 ... ... 
••• .. , .... 

6411263312637110 301 84117 
.6117 1214.212 1." 7.71 2'.9 8.2 1,19 
.roo 1169..& 1111.9 7.83 27.9 8.11 1.21 

.Ne lUll ..!> 139.0 6.\11 61.8 14.21 IfO 

.714 1210.0 135.2 , 7.00 49.8 \4,0 1. .. 2 
.032 1176.8, 130.8 :7.10 017 .11 13.6 '''3 
.M!O II·U.8128.9 7.20 "0.3 13.2 1."6 

700 2040 6.251 711 
0$.0 18.98 e . IMI .8211 
60.0 17.60 O.oa7 .6,,7 
64.7 16,\14 0,000 .460 

9176 101.9 670 24.5 
877.7 !l7.5 6.80 23." 
837.8 93.1 6.92 22.3 
795.5 88." 7.07 21.2 

781011 
7.8 1.11 
7.3 1.13 
7.1 1.15 

100.0 28.08 11.787 1.1117 8{12." 119.0 SM 50.2 loll 1.31 
0.5.0 27M 66G8 1.068 8&4.& 115.3 5.110 "7.7 1 .. .3 1.3\ 

15 110.0 2812 8.670 .070 837.0111.6 5.6G "5.2 11'-8 1.32 
8$.0 24.0$ 0.472 .872 809" 107.11 5.73 n.1I 13.3 1.32 
81.3 23.67 0.400 .800 719.1 105.2 5.79 41.3 12.9 1.32 

" 
.. 

75.0 21 .85 0.278 .se8 087.2 111.0 5.111 30.11 
70.0 210.38 0,180 .770 11.,';9.11 17.9 S.89 28.8 
l1li.0 18.11 1 11.082 .072 1132.1 54.3 5.i8 :n.2 
eo.1 17.68 6 .000 .6110 eoe.O 11.2 3.87 28.0 

&5.0 18.06 5,738 .6'" &08.7 67.' 3.63 17.0 
&0.0 1469 S.IItO .560 "81 .1 1It.2 3.74 16.0 
"6.0 13. 12 &.3~:: .4112 4M.1I 110.5 5.88 16.0 
42.9 12.49 6.Il00 .410 441 .1 58.0 lUIS 14.6 

11.1 1.1' 
0.3 1.19 
1.0 1.20 
1.1 Ulil 

.. '~ .. 6.7 1.05 
!'i.4 1.07 
!'i.3 1.08 
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AMERlCA:.~ STAN DARD BEAMS I 
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CARNeOIl! STeeL COMPANY 

~tERICAN STANDARD BEAlIiIS 

KLEMKNTS [ r 
BLE><""'" 0' 
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8ECTIONS 

DECIMAL 

.... • -••• 'L 

.ult \., 

• 
--------

, 
••• 

• 
1 ... • I •. ' 

, 
••• 

M,O IG.04 6.Il00 .8 10 310.3 43.2 4.411 1;.3 0.2 1.04 
(10,0 l" lI? 6.477 .087 301 II 50.3 4.55 HI.O 11,8 1.01 
411.0 1310 6.1$3 .MII 2"".1 ·17.3 4.&6 14.8 6.6 U16 
40.' IIS4 6.250 .400 26811 U.8 4.17 13.8 ; 11.3 1.08 

3~.0 10.20 6.018 ... 28 221.0 31.8 ".12 10.0 3.9 0.09 
81.8 1I.2G 11.000 .31100 2 16.8 30.0 ".83 11.6 :!U 1.01 

40.0 
35.0 
3U.0 
lilt •• 
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2>.. 

I ~U.8 ,,. .... "'., 
111.4 

0>. ." ... 
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10.22 4.7e I .72-l 
8.76 .. GOl .66 1 
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o.n •. 130 .~ 
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6.34 -1000 .270 
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... 
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a".2 16.0 3.09 .... 
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J.II 
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'.00 
0.01 
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0.117 

0." .. " 
0.88 •. '" 
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10 O,fH 
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II , ·06 I"" 
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,,~ 

" .• 
21.8 
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7.3 2." 

2.3 1.3 061 
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1.8 l.l 0.72 ". 
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5 12.2& 
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• 

• 
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u 

1.' ••• .., 

4.28 a.284 .4~ 
3.110 3.137 .347 
2.87 3.000 .210 

8.06 2.810 . .00 
2.76 '.7M .326 
2.40 2.723 ,2.53 
22\ 2.&80 .100 

2.17' 2.600 .340 
1.88 :1.411 .2111 
I.U 2.3ao . 1'\.1 

15.0 
13.6 
12.1 

1.' 
'.1 .. 
••• ,., 
'-' , .. 

6.0 Ui7 
~... 1.9.1 
•• 8 2.0:; 

3.5 1.62 
3.8 1.56 
3.2 1.60 
3.0 1.6" 

1.9 1.15 
1.8 1.19 
1.1 1.23 

1.7 1.0 .... A 
I.. 0.91 O.A 
1.2 0.12 0.85 

1.0 10.70 0.67 
0.91 0.6.5 0.68 
0.83 0.61 0..58 
0.77 0.68 0.0\1 

0." I 0.·47 0.62 
0.5 1 0.43 0.62 
0 .46 0.40 0.63 

1 
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ELEMBNTS -"4' 

~"a-j",_ '" -., .J' 
OP 

8EOT'JOS8 

, -s 

I 
II 

i11- ..... 1-1 .wo ... .... 
J~ 

.. - . .. 
il:l :: I,:· 

T , • H" I ,-
'M" ,. .... 1 •. - ,., ,. ,. III.' I... I .... ,. ,. 

I 
'0.81 , .. ... 6 .• 3 IO~'J .. , 3.6 1.«15 " ,., 000 0." 

" 
,,. 

"" IU' I.:HI '3 .• .. " , .. '0.82 ... '" O.lIi 
'~I' 111 .0 41111 .. , -'" " , '" 3.2 0." ,. , ... ... 
~ 14.7 '-'. ••• 1.40 ,. , .. , .. '.83 ... 0." 0 .. 

AS' IU' •• 13.3 "" 
,., 1.H , .. .. .. '-' 0." ,. 0.81 O.IH 

I. 1111 , .. '.0 1.4l , .. 'M ,., 0.80 ... 079 OS, ". 1011 "'" 11 .3 1.13 2.1 .., ,. 0." '0 0.76 .... .. " 2G7 ,.S I.H .. 1.411 , .. 0.88 0.88 0.7. ... •• ,., 2.26 .., 1.4 I .. , 1.47 .., 0." 0.7.5 0.72 0." 

'~j. 111.11 11 .• 3 7.R 1.10 ,., ,.,. '-' 1.01 " 1. 1l 0 .72 

" 17 ,:\ S."" 7.:1 1.211 ,. UI" :;.2 1.01 2. ' .. ", 0.72 

'!l" 10,0 .. , 011 1.2 . " 1.32 .. , 1.02 '.0 .. '" 0.7:1 
117 _1.:10 OS 1.2~ , .. 1.29 .. , .. 00 ... .. '" 0.72 .,. 

" x3~ ~ • 13.a "" " 123 :11 1.27 .., " 00 .., .. ., 0 .72 
I. 1111 , .. /11 1.23 .. , 1.25 ... .... 1.:'; ..00 0.72 
'h IUO 300 " 1.21 .. , .. " U 1.05 ,. 0.98 0.72 

" UI '''' ., 1.2., .. 1.21 3.0 .. OS .. , 'OS 0.73 ., 
" u, " .... .. 118 ... ,., 

"0 000 0.73 

". 171 '00 ,., '" " 1-44 ,. 0." .. , 0.9< 0." 
" 10,1) ... .. 122 ' 2.7 1.42 , . 0." ... 092 0 .. , 
'"' '" ... .. 1.22 ,U I .... ' ,., 0." .. 0." 0." , 130 39~ ft,1) 1.23 U W 29 Q,S:; ... 0'" 0 .. ., 12-4 3112 " I ~I :u '''' '-' 0." .. , O~ 0 ... . ., h' " '" '" • 0 u, .. 0 '''' , .. 0'" ... 0" 0 .. 

'" .. ,." " '" " 
,.., 2.2 Or. ,. 0-'0 0 .. .. SA ", • 0 '" .. 1.211 .. 0.88 0., 0:.8 0 .. ., 7.1I "" .. 127 U , -'" .., 0.89 0.74 0.711 0 .. '. u , " '.8 .. " .. 0 , ... ... 0.89

1
0.110,0.74 0" 

'''' U,II '" ,. , .. 2.2 ,'" ,. 0-" ,., 'O.g8 0'" '. ,n .. , " , .. ' 2.1 1.21 " 0 ... .. 10.l1li 0.112 
lIu IllI . . , .. I(~ .. '" ,. 0." .. '0.V4 0"' .. 11.6 '" .. "" " 117 , 0.., .. 

1

0
." 

0112 
A283\u3 . , " . , ... " ' ''' " I 1(; ,. 0." U 090 0"' .. lOll '00 .. 1m ,. 113 12.3 0.88 ... 0'"' 0", 'I, " '" " , .. " 1 10,2, 1 0.89 0.08 0" 0112 

" " , .. " , 00 " Ie>'! 1.8 0 .90 0.& 0." 0,112 . , " , .. u "0 (1011 .. '" ... O.eo 0.72 0.8t 0" I, ,. '''' , , .. '" 078 .... .. 0 .91 0 ... 0:;9 0." 

3.11.5: 
, 

'II. 12 .5 .. '''' .. , 1,27 t.; 069 D." 077 0 .... ., 
'" , ... " '''' 17 .. " '-' 0.69 0.92 0.7.5 0." ., 101 3.CNI ... , .. ... .. '" .. 0.;0,0.84 0 .73 0." ." \-U.2\, 1\~ IU :1.7.5 3.2 , ... ... .. '" ,. 0.70

1

0 .,11 070 0 .b3 
11.:1 2,-43 :UI 1.00 1.3 1.18 .., 0 .11 0,1\8 01111 O,M 

" 7,1I
1
211 2,11 11 10

1

1.1 1.111 ... 0 .72 OMi 0,611,0.44 ,,, ~ I , 78 2~ 1. 11 0,00 1.1·' 0.04 0.73 0 .50 0114 0 M 

L " 4 .11 1.-44 1.1 l.t2 0.76 1.11 0.18 0.14 8 .41 0.61 0 .64 



e L eM.eNTS OP SeCTI ONS .. 
UNEQUAL ANGLES 

L ~ ,, _~I 

• I ELIUIENT8 ELEM.I!NTS 

0' 
-------.,.-! 

8ECTION8 

" 

II -I ... .w. I_I 

I 
.bio t-! IAt.: .. :to • ...... -I s- , , , ..... "" , • , • , • , ..... ---- I , . -- •• ..... •• .. , .. '.' •• 1 .. 4 I... I .. ' t.. I .. --,--1-

•• .. 2.78 U 0 .01 " • .0> ••• 0.72 0 .82 ' .n .» 
~ .. ,-,a , .. 0.01 I.. 1.00 .. 0.72 0.74 0.7& .» 

• " ." ~: ••• 
2.21 ... 0 .02 '.03 0 .98 I.' .. " 0." 0 .73 0.' e.' 1.112 I.. ' .03 0 .111 .... .. 0.74 0..68 0 .71 .. , 

'-' 1.62 ... 0.94 .. , 003 '.00 0.74 0.49 0.68 0 ... 
~ .. ... I.' .... .... 0.01 0.74 0.75 0.40 0 .60 .-" 

~: 
••• ,." I.' 0.92 . ~ 1.08 0.1J7 •. " 0.47 0., ...... e., '.00 '-' 0.113 080 1.00 0.61 0." 0 .42 .... 0.43 • " .. , , .. 1.73 L' O.\) I 0 .78 1.0~ 10.64 •. " 0~'J7 0 .&4 0 .43 .. 1.47 L' O.ll/; 10 '&!! 1.02 0.47 0 .&7 0.32 0..62 0.4~ ••• 1.11) L, 0.9$ O.M O.W 0.30 0.57 0.26 0 .49 0.43 

tt· ••• '.00 I.. 0 .7/1 0 .70 0.88 0.64 ."" 0.46 .. " 0 .42 

••• 1.78 1.0 0.76 0 .62 0 ." 0.58 M' 0.41 .... 0.42 .. .-" 0.11 1 0.77 0-'" .." 0.51 ... . "'" ... OA' • .. "'" ff' .. ••• 0.79 0 .78 0.47 0.81 0.45 .. , -. . .... 0.42 

~. 
362 . 1 011 '60 0.78 0.38 0.79 ."' ."'" 0 .2.> ... OA' 
2.75 ' 0 .81 ... O.N 0 .20 0.78 .-" .... 0." ... 043 

~ I .M .OoM 0.33 , 0.80 o.~ 0.74 ."'" 0.61 0 .13 0 .49 0.43 

•• a92 1.1& 0 .71 O.N 0.44 .... 0.19 0 .41 0 .17 ."' . ., • .. ",. " 319 0 .04 .... ON 0.38 .... 0.16 OAI 0J.4 ... .., •• 2.44 0 .72 ... • 0 .80 ,0 .28 ..... .0 .13 .... O.ll . .. .-" 

" ••• . . ., 0 .76 0 .68 ... 0." •. ,. 0.40 .. ,. 048 .. , . " ••• "4t1 .... ... 048 •. " 0 .24 0.41 •. " 046 . ., .27. "" 
.. ••• W 0 .6 1 .... 0.42 0.111 0 .2 1 0.41 0." 0.44 .. , 
•• , .. I. .. .-" 0.70 . .- 0" 0 .19 0.42 0 .17 0.42 .. , 
I. 2.118 O.SS I 0 .44 0 .71 ."'" • . n 0 .16 0 •• 2 0 .14 . .... ." •• ". 0.67 10.:14 0 .72 0 .23 0 .7/1 0. 12 •. ., 0.11 ."' .... .. .... 1.17 • .>0 0 .71 0 .21 0 .• 2 ."'" .'" -., "y .... 1.00 .... .... 0 .18 .. " 0.17 0 .•• .., 

• " 277 081 . -" OM 0 .1& .... 0.14 041 .'" •• '" •. " 0 18 0 .64 0.12 •. ~ O.ll .... . ., 
" 1 •• 0 •• 2 , 013 0.&2 0.09 .... ..... ."' .-" · '" "'l I. , ..... " 

.. " 0 .71 10.09 0.34 ' 0. 10 ' 0.33 '.27 
'h. I .M 0..&7 0 .18 O.IIIJ om "" M. .. , .." 
... 2.34 0 .&9 0 .18 0.110 0 .09 ... 0.10 ... .. " • .. 'to'" ""i. I 110 05.1 0 .1" 0 .58 om ..... .... .-" •. " ~ 1.23 0.36 .~ 0.50 0.05 .. , .... ... ."" 
~. 2.l1D 0.76 0 .16 .. , 0 .10 ... 0.11 0.40 .. ,. 

AGU 1 WC H ~~!2 130G3 US ' -'0 '.08 .,. 0.'" 0.38 0.26 
IK. 1 G4 0.48 0 .10 0 .48 •. '" ", 0 .07 ... 0.26 
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CAR.NEOIE STel!L COMPANY 

EQUAL AND UNEQUAL TEES 

r'''''--+--' 

.. 
N ... _ ....... --, ... • 

ELEMENTS 

OF 

SECTIONS 

.. 
,...L.- ._, 

AU I-I 

s , .. s , "" +-. 1":::]'-... ... IA. I .. 
~g 
u... la.' '" ... ",c···,".",t,'.~.t~,.~.j:~,.~. ·j:",.""·,,,;:-. 

T~6~ 
T ~ I " 
T 2 4 
T • , 

T " , 
T IO I 2'i 
T II 2'i 

T 12 2'. 

T 13 2', 

e'll 0.40 · " " ". , % , .. 
2'~ " 
2V. ~. 

TH:! 2 "' • 
T 1.5 , 2 2 ~, 

'--'-~ 

T" ' , 
T 67 .. 
T 68 .. 

TO •• 

T" • 
T 61 .. 

'H ~ · ~ · ~ · ~ ." ~ 
4\10 .. · ~ • •• 
2\10 

'" 
.. 
•• 

:a~ ~. , .. 
•• 

0 ... 

." .. 
Ii 

•• .. 
•• •• 
II 

EQUAL TEES 

19.8 

13 . .5 
10.5 , .. ""'1"" 

3.97 6.7 

3.<» 4.6 
2.27 1.8 

'.0 
'.0 
LO 

0." 
11.7 1.0.5 1.6 0.74 

2.01 

"'0 
1.21 

0.00 
0.90 

l.i6 10.1 

1.1 8 2.8 

1.13 2.1 

0.88 0.00 

0." 

••• 1.8 • 

6.6 1.60 
1.0 0.511 0.7. 0.;(1 

0.880.50 0.7<1 O.H, 

O.iS 

0.52 
0.44 

0.33 

0." 
0." 

4.0 1.43 .. , 
U 

1.19 ,.,. 
O'~I 0.41 
0.62

1
0.32 

0 ..... 0..31 

0.61 0.68 

0.66 O.GS 

0.59 0.61 

3.' 11.32 
1.4 O.M 

1.1 0.83 

0.&0 0 .63 

O.M 0.62 

0.42 0.63 
0.35 0.52 

0.20 0."8 

0.Z2 0.48 

0.23 0."-3 •• • 3..56 1.05 0.37 0.26 0...59 O.f>~ 0.18 0 .18 0.42 

UNEQUAL TEEIl 

.... 113•6 

.". 11 ...5 
"' 11.5.3 

'.00 
3.3' .... ,., I'" 0.

82 1°.76 
0.84 0.;(1 

153 1M 

1..">6 1.51 

1.37 1.37 

5.2 Z.l 1.14 

1.10 2.4 1.1 

10.8 3.1 

8.5 2.4 .. 11 .9 3 .40 

" 1 •. 4 4.23 7.9 2.5 .. 11.2 3.29 15.3 2.0 .. Z.G8 2.0 0.00 

U. 
0.66 

, .. , .. ,., 
'.S 

1.31 2. 1 

0.78 2.1 

•• .. 1.7 0.77 0.87 0.7S 1.8 

•• •• 
8.6 2.48 1.2 
7.2 2.12 1.0 

0.62 

0.83 
6.1 1.77 0.9 0.62 

0.72 

0.69 0.62 2.1 

0." 0.60 1.8 
0.66 0.73 

0.92 

0 .• 5 

'" O • 0.19 0.61 

0.92 

0.63 

0.44 

0.0< 
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1.4 0.:'9 

'" 0.78 
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O.SS O.SS 

1.0 0.92 

0.88 0.9 1 

0.3$ 0.&0 

T 44 " 

T 62 " 
T" • 
T 79 3 

T 83 21' 
T:i l !! I ii­

T~ I", 
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'" 

.'1 15.1 1.77 
~. 2.45 0.72 

\\ IA 1.25 0.37 O. 0.05 0.37 0.33 0.04 

0.00 o~" 
0.08 0.02 

0.0.5 0.32 
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~ 

1 8 

I.- .... 
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14 ,4 ••• 12.6 3.' 
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14.4 ' .8 
12.8 ••• 11.4 , .. 
12.1 3 . ... 33 
' .1 S .• 

" , .• 
'-' ,. •• ,. 

II • ••• 10.0 3.' 
8 .' 33 .. 33 
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' .8 ... • • I., 
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1 .4 1 
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83 
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'''' , .. 
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1.1$ 
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N,,",-

f!ec:1i0il ... 
'''''' ~ 

" 1\1 I I I " M i lO " M 10G " MII2 " 1'.1 113 " MI07 " lot i OS " 

CARN E O l e STEEL C OM .'A N Y 

CARl~EGIE STEEL SHEET PILING 

M lll 

='" ~ "" ~~=--'-:~=~ 
M 11 0 

W,k 
Thick· -
" ,. '.-.. ,. .. .. 

W,"" ... 
r." • i&cli"" 
u.. ID.' 
~.3 S." 
42.6 12.31 
36.9 10.84 
30.6 8.99 
86.2 10.65 
38.'1 11,211 
"2.8 , 12.&8 

M I06 

~o~ ;}., __ --..1___ , ". '\ ~. 
, .-.~ . 

. _-------.". --------

Si.,.J. SeetlOD ~ iforiJorllal F",,'of Wall , , - S Weigh~ 

I.t..fl.'" m.' I D.I , k , ID.I ". 
18.66 1.74 1 " Z, I. ,,. ,.ro 22.0 
86.84 20,M " 2'11. 6 15.26 32.0 
25.74 10.3<1

1 

" 'U ". 8.86 31.8 
4.51 2.50 " 2, ,10 I ',S. 0.88 ".0 
6.00 3.28 " 2 '110 I 'ISo 2.46 "'., 
6." 4. 10 " JL Ii. .... 3.28 30.7 
6.25 4.10 " J' It. ... ,." 34.2 

CAR CENTER SILL SECTION 

. ~ 

... - 1-- ' , 
! , 

~ 
w •• "", Axil 1· \ Alii 2-2 .... D,,, r.. ... • -- "~ W.b , S • • , S • , , .... I~ 
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III. ' ". Lb. lD." III. ". ,,- ", ". ,,' ". 1-

8112 " 403 11 7 23}i 7 '"' 238.1 3 UI " .li l .... 2 1.8 , .• 1.36 0.<3 
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ELEMENTS OP SECTIONS ., 
CROSS TIES 
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,- "'". Mltl-l "" .. o:rbl ytla;~ 

'%1 ' I • "-
1- ' I I,:·l 

.. ,~ ... r.:. ... , .... ~ , .. Top I_ e , , 
-- - -- -
" 

U. I •• ' III. Ia. 1m. I .... I II" ". " 
la.· . . . -_ . 

",. .... " .. 7.01 ••• ••• ." 33.4 11.3 2 .23 2.38 16.8 U '.M 
M 21 .... '" .. 5.7 1 .. , ••• .250 3<>.' 0.7 2.33 2.33 1<& .11 3 .7 1.62 
1'>123 .. " ••. 3 4. 10 ••• ••• .". 13.0 3.51 1.78 1.88 .. , ••• 1.22 

"" 3.00 ••• •. n ••• •• .... ... 2.5 • • 24 11.32 ••• L. 0.'" 

" 

'7-+-'\ b -. , 

~
- .... t· Arel Wldtlroof 1,----,---''''''7'".',--1---;''''=· ~.;.'_ of of Slelk.lo 1"bidI_'-

Seetloa Boo- 1: s.c. - I 1:1 a IDdu lioa .. lioo Top Itt'- r " I r 

. 1-;-- I bo. - Ia.' I~ h la. In.. III .' In. J;;:- I .... ~ I". 

M 27 2.25 90 2.62 3.6 7.0 .250 1.280.79 0.70 1.62 16.S 4 .8 2.&3 
M 20 2.00 6.0 1.72 4.6 11.0 . I S8 0.71 0.51 0.64 1,41 8 .• 2.8 2 .22 
M IS 11.50 4.2 1.21 3.4 5.0 .156 0.31 0.31 0.110 1.00 3.6 1.4 1.73 

• I~.I 

.. " 

W::" ".... "" ,., I "" 'G' ;:,;- l i s r" I ' S r 

I ... - ,;- - IlL' III"_~~" ~:"';" ~ IlL' I II.' IlL 

'''-1~;;;0.131110.27 0.50 1.9410.82 1.43 
4.l-t ::;~ 10.034 o.r)77\ O.21 0.4' l.~ 10.118 I.~ 

--
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DIMENSIONS 

Coo ":t" .. ,~ , ... 
""'"~ Weifht 

pot'hlll ~'''' ..... ---
IIIHI 

elJ 146 gUI.6 
4~ Lb/!. &611.1 

1H1I.7 
112:1.11 

700.8 
en 146 770,0 

.f2~ IbII . 74:1.0 
73 1,0 
708.0 

M4 .1i 
661.0 

en 146 638.G 
82.5 lb/!. 011i.7 

692.7 
MO.S 

6048.0 
627.3 

on '010 "" .• 325 Ux 4J1.'1 ,9 
<102.2 
4400 

CA ItNeO Il! ST eEL COM PAN Y 

CARr-.."EGIE BEAM SECTIONS 

COLOMN8 W ITH 
COVER PLATES 

14-INCH CORE 

c....".. 

"" 
.. 

SQ. IR. w.o n;.k_ 

• -
T,," I 
I+~ ---

'000 " • 2022 " 3',10 
Z~II.I; " " 2UI.7 " 3Jh 

2tnl • 32\io 
2(I'h 31'11 
251fh ante 
~j , 31\' 

242.0 " 311 2.1)10 301. 

2.110.2 " 311, 24'110 30.1. 
228.6 " '" 2-1"10 "''' 22 1.7 " 2' 11. 
2 16.0 " ". 2082 " 2t\. 

23',\, "'H" 23li. '" 23H. ~, . 
201.3 " 2' ,1. 

"" " ", 1878 " 2',. 
ZlIlo Z<J'I 
22'i" '" 22+ • 23111. 

l SI I " 
,., 

17043 " 2th 
2 1 III. "',. :lUI. 281t 

107.6 " 
, 2Uh 27'H. 

UU.6 " 1 '"10 
IM.l " "I 

2 1110 271f. 
20"10 2(1''1_ 

U S.7 " ni. "'", " .. , 
142.3 " HI 
1360 " I ,ll 
120 11 " 1 

ID' th 26'h 
ID~i. 25u i_ 
ID,h 2,1;1. 

"'-, ... 
al .. 8.fI.&4 . - 1.012 , - 1\ .00 , _ 12.30 
d _185 1 
b - !tI5(16 
I> .. 3.000 

a'_ 8,2~ . -149:1 , - 11 .00 
e _12.39 
d -17. 11'14 
b - 16.081 
0- 2.387 

a'" 7.7M11 
t .. 1_403 
r -11.00 
e .. 12.39 
d .. 171&4 
b - 1I!.ClS7 
P .. 2.387 



ELEMENTS 01' seCTI ONS .. 
!, CARNEG IE BEAM SECTIONS 1 1~! 1 

COLUMNS WITU COVE R 
PLATES _, ____ .1 

14-1NCH CORE 

, 
Tolal Wtl&bl .u. I_I .... " at .CoI ...... 1 At. ~ .... 

Col ..... "".'00\, Boa,la. I 8 ~ '" -U·' u.. I .... , la..' 1.. A+ 
---- --

26tlo 0 ... . 6 200.0 24S.';4 1875 DG I .J 

A •• ,·! 
-... , , • ~ . ~. 

s .... III.' ". A+S' 

" 11180 . " ... .3DI • 26'1. 1191.6 2612 23684 18 12 9 . .50 .1 
2:,\10 •• 1168.7 2M>.!; 22.~48 17M 11.39 .1 " "''' .. , 4 .79 .. , ." "" ." 4.77 "" 2:'1110 1I~:'I.7 248.7 21.w5 1000 II.2\) .1 " MHZ ." 4.76 .307 
2.~ ~iI 822.8 242.0 !lOOT.l 1 6~'1) IU8 .1 " 1:;.160 "" 4.7f> .'''' 
24'\lo' 700.8 2.15.2 ''''' 1!i70 11.07 ., 
241if I 776.0 228.11 1832.1 I r.t I ''''' , 
2.1 _ "1 7539 221.7 17347 14Ga 8.84 , 
23110 731.0 21to.0 '""'" I:I'J.\ 8:;a ., 
23th .08.0 208.2 13481 "'" 8.62 , 
23'1. &84.6 ,.,. 

""" '''' 8.70 , 

'" 6278 ,,,, 4 .74 .491 

" 0000 """ 4.72 .4().1 
~, 491:1 '" '" .00 
M 4i:ll ,,. .... . &0 .... 
" ., .. "" 4.67 .412 

" 41Hf> ." 4 .74 .401 
221110 &61.& 10Hl ,..,. ,,.. 8.1'>\) , M "'" '" 4.n .... 
22110 fL.18.0 187.8 13491'l 1211 8.~8 , M 4151 .. , 470 .. , 
21 'II. (115.7 181.1 126.4 I III? 8 .87 , 

" " .. .. , .... &8 .411 
21l!. 002.7 171.3 11878 "'" '" ., . " "'" '" ... IU 
21' .. .... , 107.0 II HID H'OO 8.14 ., '" "'" ... ... .• 618 

21'\0 5'8.0 101.5 lOOfl.'j """ 807 ., " ",. '" 4.48 .423 
2Q'Iio $27.3 IM. I 9813 "" 7.0:. ., "' 3003 "'" 4.41 .426 
2Qtio (.05.6 148.7 " .. ,0. '.M , 

'" 2030 , .. 4.45 .00 
1011101 4R:t.O "'Z.3 """ 8M 7.73 ., 
10tt. 462.2 130.0 "SO 807

1 

7 .61 ., 
10 it oj·IO.6 129.6 "" '". '.00 ., " "" 3 28 4.42 .434 

" 26:12 ,,, '1.40 .439 

" "" '" 4.37 .444 



.. 
IHI 

DIMEN810SB 

a.. '':t''. ..... , .... ""--.... .. ,~ .... . '""", 
u. . 

3~8 (I 
3" ' .11 
3lI11.0 
:1282 
:1~ 1 " 
314 0 
:107 .11 
:101 .0 
2tH:! 
287 I 
21106 
27:1 8 

cn 14(1 287.0 
131 11lIo. UO:! 

~J~ "' .. "' .. 23." "" . 210 " 21 2 (I "" , 
1110,0 
1022 
,/j..\ ,. 
1788 
17 1 11 

CARNeO l 1l S T EllI. CO MPAN Y 

CARNEG IE BEAM SECflOXS 

COLUMNS WITU 
CO\' Eft PUT£8 

~- ---­, , ---
• • r-

0..". • ... .. 
Sq. IA. ." . .""... 

w " 
1()211 .. • 1005 " I'th 1.186 .. 
'M .. Jail 
'" .. 
Illl,~ .. : ~h 00.' .. 
8lill .. nit ... .. '" ... " Ilh 
8211 " '" ... " Hit 
78 .1\ .. '" 71Ui .. 1,10 ,,, 

" '" .2./1 .. nl. 
70.6 .. , 
." " '41. ... .. ,. ... " "I. 82.5 " " ... " ')1 • 
118.6 " " ... " !I. ..A " " ... " II. ... " " 

• 

• • • 

• • • 

Non..~wtIP" .. 111M 1MhOo"fda. 

• 

"r.' "'-, ... 
2-111 

"" \I·Hh 
23'110 
23) 

"'" 23' lto "" . " - ,.-
"''' 23" • -0.874 
23.1. "'., , _11,00 

"'" 231i. , - 1230 
Z2'~I. 

"" d ... 14 HI2 



L 

1l1.aMeNTS OF seCTIONS " 
CARNEG IE BEAM SECT='::O::N::'S:-;::::---

IHI , 
" 

-'- J. 

, 

1"1. :118_6 1n:/:.6 
18 \10 :1 11 .8 100.1'. 
17'til :1:J6.() (UI.!> 
17"h :I:l8.2 ,I ... 
17' flo :121.4 IH .II 17' • :114.0 \12 .11 
17:h a07 .8 110.11 
17 it SO lO 811.11 
UH. 21M.:.! '" I nlo 287.01 .... 
16' t1. " .. U.6 
10" 10 27:1.8 .,. 
10'th 267.0 78.6 
l in • "'" 70.5 
lOll. "",,"t." 701 .6 
lO tio :B06 721) 
10H. 2.11Ul ~O.I'. 
10110 2:1.1.0 ., 
1&"10, :r.l6,2 .. , 
161'hj2 10_01 ". llI'!h 2120 tl2.1) 
15'1. 2ru_8 "" UTI. 1900 OS. 
IMI. "." .., 
16", 111.5.01 ... 
I&lio 1780 62.6 
141\1, 1718 SO. 

COLUMNS WI TU COVS R 

PLATES 

1+-IKCH CORE 

bliIl·1 

, 
I • . ' 

, 
I ... • 

...... 1 
, r_ 

1.. A+S 
: , 

I •. ' 

"''' 'IS 7.:«1 . 107 IIH3 .". '" 7.33 . 108 1870 
62aol ... '" . 10!l 1827 

"''' r.7 1 7 .2:> .10f! "" 4017 ,.,:>7 7.:1I .170 1142 

"'" 1\43 7. 17 .170 "'" 4610 OJ. 7. 14 . 171 "" ·HM) ". 7iO .172 1614 
01:111 "" ' .00 . 172 157t 
01165 '" 702 .173 ",. 
"021 ." ." .1701 .... 
3~70 .. , , .. . 17" 1443 
3730 .. , '00 .175 1401 
3601 ... 'M 176 "" 38., ." ." 176 1315 
3:1:12 ")0 '" m 1273 

'''''' '" 6701 178 ,,,. 
"'" 3M.1 ... I7g 1187 .... , " . . .., , .. 110111 
2'<17 "" .. , '" "OO 
2t!\U , .. ... IS' ,OS, 
2:;72 '31 .OS OS, 1017 

"" '" 0.7 IS' g'4 .,'" "" 1143 OS, 93 ' 

"" "" .... , .. ... 
!Uo.i ". .. , OS • ... , .. , '" U. '89 "" 

s , ...,~ 

1'''1<1', ,., , •. .. , 
'" • . 32 .4W " . 4.31 .00 ", 4 .3! A:U ", 4 .30 .4:1:\ 
218 4.29 .4;J4 
212 '1.21) A:«I 

"" U, .4;J7 

"" 1 .27 A311 

'" .. " .44 1 

'" 4 .2a .442 
OS, ." .H 4 , .. 4.23 ."46 

'" 4.22 . .. 
170 4.21 . .." 
'M 4_20 '" '" 4111 "f,(l ". .os '" ... 4.10 _0I0::! 
,<3 ".1& .461 
'38 413 .... 
'30 4_12 '17!! 
127 ... 4.0 
122 4_08 '" II. ... .... 
'" . .. -.g l , .. -f_0I ." 
'00 "" .... 

j 



" 

IHI 
DIMENSIONS 

Oil . 46 
",WIlli. 

CR 146 
aUIIlI. 

0 8146 
2"...51'" 

\1\'7' 
""""" "".L.,""" 
91" 6 
81) 1 3 
87:1.8 
81)3.01 
sa:I O 
813.6 
71132 
77 1 8 
7614 
7310 
710 G 

""'" 671 .8 
MI .. 
$31,0 
810 6 
WO, 
M)D8 
MD .• 
62!lO 

6 14 • .'" . 417.4 
4.5'17 ..... 

CARNEOIE STEEL COMPANY 

CA1L. ...... EGIE BEAM SF..cTIONS 

COLUMNS W1TO 
COVER PLATES 

14-lNCB CORE 

...... -----: -:r---: : r , , 
• j i , 

--.' ."1 

, , j~<~--=s 
" 

... -- f -P; --T 
, ': : 

..... 
Sq . ••. 

!lon,o 
:16:1.0 
2.:i7.0 
2IU .O 
2-&6.0 
2:10.0 
2.13.0 
227.0 
2210 
3160 "'". 2000 

107.8 
1916 .... 
17011 
1736 
167ft 
uu a 
IM.S 

111 1,4 
1469 
'40.4 
13Ht 
12t4 

"'"' "'" ... 
Wield! .,.... ... 

W • 

,. 
" " " ,. 
:!-I 

" '" " ,. ,. .. ,. 
" ,. 
" ,. ,. .. ,. 
,. 
" " " " 

, 
llt 
" '" '" '" '" , p, .. 
H • , .. , p, p, . ~ 
'" ... '" 

'f----- w ____ . .. 

24'1. 
2Hh 
:U )h 
23 1.10 
Zl'I, 
23 'h 
23J\. 
22"10 
22t1. 
22H. 
2211. 
21'~U 

21110 
2 .. 1. 
20";, 
2( 1)10 
:!I:m • 
2011, 
UI'~U 
Ul"h 

-. ..... 

.' _ 11001-4 
~ .. \.IH!! 
r _ 11,00 
c _ 1230 
d - 18 tiiO 
b _ 1600II 
P .. 3060 

a ' _ II2a3.5 
~ .. I"~ 
1 ... 11 00 
t' .. 1239 
d _ 171M 
b _ HI 01(1 
P .. 2.SIr. 

ILl _ 10472 
~ ... I .OM 
t _ 11 .00 
" - 1239 
d _ 11'0.7&4 
b _1&1IliO 

JI-I«I81 



CLCMENTS OF SCCT IONS .. 
CARNEGIE BEAM SECTIONS 

IHI I 
" 

ELI'!lIEl\"l'8 

OOLUMNS WITH COVER 

. ~ 
PLATE8 

a .. INCH CORE 

• 
T ... w:r' AQI·I ..... :'2 "". • CoIu .... 1 AreA I • ...... • ..... ... 
"'- "",Fool, Sq.la. • rouor, • roolor. 

MD" ..... . I •. ' la.' ... A+S la.' IA.' I •. .. , ---- ._--------; 

"'.- 014.6 2090 2:II M '"'' 0.28 .142 9213 768 5.85 .,,. 
U~h 894.2 26.10 222i13 '"'" 9.:U . 1"3 892.'" • '" 5.S3 .,.. 
ZHh 1i13.8 251.0 2 14111 "" 0.13 .14"' .'" '" '.SO .351 
23'ih 853" 251.0 205M 1731 , . ., .14.'; "" '" 5.77 .361 23, • S3:J.O 2·15.0 ID726 HI78 8.67 .1046 "'" 672 5.74 .3M 
23". 812.6 230.0 1800." 1626 8.({0 .1047 7773 618 5.10 .3611 
23th 702.2 233.0 IKI O'J 1573 8.81 '" "" 62--1 5.01 .314 
22 ill 771.8 227.0 nan 11122 8.73 .1040 1 101 "'" 5.0a .318 ,., - 761." 2210 165<18 1"70 8.6.~ . 150 ''''' '" 6.59 .'" 22'10 781.0 21l1.0 111707 10110 8.57 ,151 6621 552 5.M .'''' 2211. 1106 ,..,., """ 1360 8.40 .1(,3 63:~ '" 5.00 .'00 
21"10 ; 600.2 203.0 L 1343 13 18 8.41 . '''' ..... "" 5."0 "" 
21'!. 1171.8 107.11 1 ~002 >3,' 842 .IM "'" '" 5.76 .362 
2 .. 10 M1.4 10 1.6 1:1.122 1250 8.31 .152 "" '" 5.72 .367 
2O"h 6310 185.6 ,,,,,a 12 10 826 .16a "SO .. , 56S .372 
20'11. 6106 1796 120 10 !l 6ll 8 18 .1114 "'" '" '''' .370 

"'''- MIl.:! 17:16 11377 1115 810 '''' , .... ... 5.58 >S, 
201,. "" , IG76 10760 "'" 5.01 '" MI6 ". 36' ~19.1 
19'ti.' Mg." 1616 101b1 "'" 1 .D3 .lb8 4$25 402 b.47 .. " 19'11,; 629.0 1556 .,,' ,n , .. .'" .'" 378 5.40 .4 11 

19' \i'11lI4S 1514 9.'11 '" 7{1.1 .'" ~517 ... b.46 "'" 10110 496.1 146.0 8987 921 1.s:. . IS1 ."" "" ... , " . 1911. 4114 140_4 ,m ,., 711 '" 4074 370 b.30 .319 
IS't!. 04s8.7

1
134.0 " .. .. , 7 .69 '" :lSS2 33' , .. '" 18'11.1 440.0 129.4 ,. .. "" 7.(11 .un 3630 '" 11.30 .392 



~, , 
" CARNEG I E S TEEL CO~IPANV 
~----

l 
'tr' 
H 
, , , , 
• , , 
• , 
" " " " " 
" " " " " 
" " " " " 
" " " " " 
" 32 

" " " 
" " " " " '" " " '" " 00 

MOMENTS QIo' INERTIA OF RECTANGLES 

I N WII>TU8 YROIol JA. TO % INCH AS"D 1 I NCIl 

Tills a.nd lbo following table mill' be WIOlln oomput1na the 
MomeOI8 of I Denl. of Plate OIrd(!l'8, Columns and other com­
pound I«ICtlons III which plat"", IU'O wsoo. 

WidLh,I .... be. 

.083 ."" 2.250 
6.333 

10.417 
18.000 
28.683 
42.667 
60.750 

83.383 
11 0.917 
14".000 
183.08.3 
228.667 

281.250 
34 1.333 
409.<1'7 
486.000 
571.683 

ootI.OO7 
77 1.760 
887.333 

10 13.917 
1162.000 



El.EMENTS OF SEC._T~'~O:N:::S ___ _ 

MOMENTS OF INE RT lA OF RECTANGLES 

I N 'VIDTR8 OV I INCH 

Neutral Axi. n. ...... h Cenk r Norma ' to Depth 

" 

T o obtain lbll Moment of l nerUa or any roct&ng le, multi pi)' 
I·he tabu lar value for It.sdepth by It.I width In Incb(lll. ~'or dooper 
rretanglOB Of Wobular thlcknO!lS, mulUply tha tabular valnl'll tor 
halt tbelr d epth by 8; Or for one-third their dept h by 27, etc. 



• 

.. CARNIlO IE STEEL CO MPANY 

RADTI OF GYRATION io'OR TWO A.lIj"GLES 

The (ollo\\-;ng tables of Radii of Gyration for Two Angles aNI U80d 
for eomputing the saFe rcsistance to coropl"CII8i vo atrCl!ll of two angiCB, 
back to back, when u8Cd lUI /l strut or Il compl'CSllion chord of a roof 
truss or II. similar member. 

The two anglea must be held together aeeurdy by stay rivcta, 110 

.spaced that the two IIngles act as a unit. 

Tho fCllistnnee of a compressive member is determined by ita ratio 
of I lendcme&8. ll r, that ill the ratio of the unbraced length of the 
.comprcB3ion momher to its least radiU8 of gyration, 800 page 6. 

T o obtain the allowable compressive strellll, compute, from the 
compression formula in U8(l, the allowable unit strcSIJ corresponding 
to the ratio of slenderness derived from the least radius of gyrntion 
of the two angie, in cOl1llideration, and multiply that. value by the 
a.rea of the t.wo ang\eII. 

In the two examples which roHow the lcae!. radius of the two angles 
in EJcaruple I is takcn about axis I-I, and the leMt radius o( the two 
allgic6 ill Example 2 it taken about. ruda 2-2. 

Ezample I. Section glvCD. Required the Ale la.d In oomp.--lon on • 
• tru~ oompc!lled ot twO angl.,. <I" X <I" X H", bllek to back. with an uu.up­
POrt«Ilcngt.h 01 f) fOOl.. 

Area of SectIon, It. .. 2 X 2'.86 _ 5.72 Mluare Inchfll. 

I...eart Radh_, A~ I- I , r ... 1.23, by Iota-potation. 

Itatlo of Sk!nd.cnle-, I t ool) x 12 + 1.23_87.8. 

AUowed Unit SI.n:8J f. by ,\ I . S. O. fOTmula .. 12.603 poundo pel'1Iq . Inch . 

Safe Lo&<\, It. x f _ 11 .72 x 12.603 _72.100 IJ-Olmdl. 

Example 2. Load gh'en. Required I. 1IDC1ion tor I. member In oom~on 
12'-3" long. m&(le of ~"o angla .epanWod by Ji InCh gus&O~ rlaw., 1O redn .. 
1Ott-1 \oad 01 88.000 pound.; raUo of llIeoderne. no~ to flxceOO 120. 

A. I . S. O. formula. Unt~ Str_ t .. 10.000 pOUndt tar I 'r _ 120. 

Approxhnat.e Arot. ot Angkloo, A .. 68,000 + 10.000'" 6.80 lIquare loella. 

Aamme 2 ,\nglea, S" x 3" x 1i.", 5-lnch tep, hnck t.o ba.ck 

Area of Soc1lon, 1t. .. 2 x3.31 ... 6.62 IIqU:ll'O Inel .... 

l.calI~ Rad l .... , AXil 2-2, t oo l 29 Inch.,., by lnW!l"(IOlation. 
Itatio of 8Iood(!rrn., ] 'r _ 12.25 x 12 + I .N ... 114.0 . 

Allowed Unl~ 8~1'()MI1, by A. I. S. O. Inrmula _ IO.~ poundtl petllq Inch 

Sate Load, Azt - e G2 z 10.%3 -60.200 1lOW\d8 • 



ELEMENTS OF SECTI ONS 

RADII OF GYRATION FOR TWO EQUAL ANGLES 

'I . . 

T 
,j 

" 
8i","A~ ,- Radii 01 G;rratioa 0/ Two AIIiI_. 1 ... ,,-

~~ " Alii 1-2 
Sise. T>. 

D_. I Poulldl ~:. <D '.' I r I IDCib_ ~:po! •. "", c..:.~t • lJlll'l ",'lJlll'l W lJlll'l W -- - - - -- - --- --- ---
1\1. j 56.0 "" 2,,2 342 351 3.M 300 3 , . , ~" 42.0 2 ... . 68 2.46 337 34.6 3.00 3M 3 

'" '''0 200 333 341 345 350 3 

I 37.4 ,"00 '-SO 

I 
". '" W '" , 

••• ... 26.5 15.56 '-83 '.M 2.1>.1 2.67 2.71 ,. 
% 14.0 8.72 '-" 2.49 2 . .&8 2.62 .... ,. , W .• 18.00 1.48 2.10 2.28 2.33 '.SO ,. .. , ;r' 21.8 12.SO 1.51 2.13 2.22 2.26 2.31 , 

]2.3 7.22 1.116 '00 2.17 2.2] 2.26 ,. 
~r· 

]{I.O 11.68 1.18 1.76 '-" 1.89 '-'" , ... 12.8 '-'0 1.22 1.70 1.73 '-83 1.88 '-
Yo ... 3." 1.25 '-" I.U; 1.79 '-'" '-

:r' 17.1 10.06 '-'" '-" '-" 1.70 1.75 I '-3~",3}i ILl , ... '-00 '-W '-W , .. '''' '-v. '-' 3.SO '-00 lA6 1.56 1.69 l.64 '-
3>3 .. 11.5 6.72 0." 1.32 1.41 ..... 6 1.51 '-

V. ••• ,." 0.D3 1.2a 1.3" '-SO lA3 .. 
2.li:r2)i Yo 1.1 ' .W 0.74 '-00 l.ID '-" .. '" '-

V. .. , '.SO 0.71 1.0" 1.]4 LIll '-~ .. 
, " ... ,., 3.12 0.5D 0." O.OS 1.03 , ... .. 

V. 3.10 .. " 0.6] 0." 0." 0.99 .... .. 

" .. 
" " " " " DO 
8b .. 
" " " " " " " " " " " 

" 

\ 'lIlueo: of noon of Gyration for Inlermedlat<l thiCk!!"",, of ang]e!! III aoov(\ 
ILnd Pf'9COdIng tahlEWI may Il<I obta.lnod by illt<lrJlOiation. 



~ 

.. CAM,NIlO I 6 STeEL COMPANY 

RADll OF GYRATION FOR TWO UNEQUAL AJ.'iOLEB 

'- ,"",-"V.nka! 

~ ...!I·-"· ... ~· 

9F T 
• • -- .... RadiI til O,...u.. a 1ft .up., ... 

• - -. "'lIP!. ,... I ADo ... - ....... ,'.:0 AnI 1-1 -~ 1-<".I.JiorI~'V."l~'&'''l '''' ,- ,- ~y~ 

, ... "''''' 2.49 , ... 2.48 ,., ,., '.M ••• • .... 19.88 ,., , ... 2.44 2.48 ,., 2.61 

•• 20.2 11 .&0 ,., ,., , ... , ... 2.48 'M , M.' 21.00 '" .. ,. .. '" 1.40 J.4[, .. " .... ,- "'. 16.12 '.M .. ,. ..,. 1.34 1.39 1.40 

•• ". . .. I '.M> 1.16 .. '" 1.28 .AO 1 .4 1 , 32.3 10.00 2.10 1.3 1 1.40 Vloll .. 00 ..... 
7 x3\oi :/'- 2:1.0 13.M) 2.2.1 102ft ... l.3{1 1.44 1.11:1 

13.0 "''' 2.27 , ... 1.28 ''''' 1.37 1.40 , so .• I :~:= I .M .... .." L7'l 1.79 .... ... :/' . 21.8 .... '''' .. '" 1.6 8 1.73 1.82 
12.3 7.2:;1 .. " . .- 1.68 1.62 1.61 1.76 , 211.0 17.00 . .., ", ... 7 ,., 'M , " .... '"' ., .. 12. 12 1.80 ... 1.41 .. " 140 .... 

~. ••• 0.701 I .W. .." , "" ", 1.42 ,.., ... ~ . " .. ... .. , .... 1.76 .. '" ,.., .... 
'" . .. '''' .... .. .. 1.70 1.7$ .... .... ., n, 13114 , ., 1.42 ... , .M ... 171 

~. .' 6.12 ... .... ... .." . ... .... .. , -.. 190 It 68 .. " 1-18 .n . ... t..87 .47 

•• .., ... ... ... 1.17 . "" .... . ... . "" . -.. ... 10M ••• UI ••• ... 1.41 ... 
•• " . ... '.44 1.13 . ., . "" ... 'AO .... -.. 'OA " .. 110 .... . .., .... ... 179 

•• " .... .... 1.42 .... .." ..80 .. .. ... -.. 17.1 .... 1.21 ..., 1.35 .. <0 .. " .... 
• ••• u • ... 1.111 1.24 '" .... .. .. 

''''' , -.. .. . ... . .. . .. ..<0 .. " .... ... 
" •• 312 "' . ... .... ... .., 148 . -~ .~ . ". , .. II,. . "' 1.13 1.18 .. " .. " 
" .. '" 1.12 0 .9.5 .... .... 1.13 .." 

3l12~ tt· ••• ... 0 .91 "00 1.1.5 .... .. " ..",' .. a. . .. "'" .. '" loll 1.18 1.28 

, " tt " .. ., 0." 080 0.89 0 .... .. 00 110 

j .. us 0" 0.74 0." 0." 0 ." 1 .0.1 

",. , tt 0.' ' .00 0.7.5 0." o.g~ 0." .. " " ' IUI2 2n 0.78 0." 0." 0.03 0.98 1.08 



ELEMENTS OP seCTIONS .. 
RADII OF GYRATION JoUR TWO UNEQUAL ANGLES 

8Mo1 __ Vtftlcal 

~ 'j .... ~. 

~ ~ 
oj 

, 

-- "- RaoIII <II 0,... <II T'wD AooPeo. ,..--. = . • Ado ,.2 ... ... - t..'t. AIIt 1·1 'o.!i-.I( . .lIOn~ • .lJiotI~".lIOn W lJU' ...... I ... ..F~ .--. .---- I--
I .U ".00 1.73 , ... 3.73 3.78 '-'3 3.92 ... ~ ,U 111.88 1.7e 3." 3." 3.73 3.78 3." •• .,., 11.88 1.01 '-', .... 3." 3.73 3.82 , M.' 21.00 0." ' .0< 4 .14 4.19 4.24 4 .34 ... ~ ~. 27.& le.12 0.88 2 .00 '.00 4 .13 4 .1S 4 .28 

10 .& 9.e 8 0 .02 3.93 4 .02 4.07 4..12 .. " 
I 32.3 ID,OO 0 .80 3.48 3.58 3.63 :U8 3 .78 , .. ~ 1/" 2a.0 " ... 0 .02 :1.42 3 .62 3.57 3.62 3 .72 

13.0 , ... 0." 3.00 3 .46 3-'" 3.M 3." 
I ".0 18.00 1.00 , ... '.M '.00 3.0< 3. 14 ... ;j" 2 1.8 \ 2.80 1.13 ,.ro , ... '" 2.98 3 .08 

\ 2 .3 1 .22 1.17 2.74 '.83 2.87 2 .D2 3.02 

I 28.9 17.00 0 .D2 2 .92 ..... 3m 3 .12 3." 
"3U ;re. ., .. 12.12 0 .9.5 2.117 , .. 3.01 3.06 3.le •• &.14 1.00 , . I , . ., 2.95 "'" 3.00 

, .. ~ 24 ,2 14.22 1.14 ,." , .... , .. 3 2.411 , ... ... e4e I.., ,-'" , ... , ... ... 2.48 

'''U " '" " .. 0." , ... 2.45 ,-'" , ... ,." •• .. , &.12 "" , ... , ... , ... 2.44 , ... 
." ' .. ID.IiI lI .ell .AO 2.42 ,., 

'" 2.62 2 .72 

•• .. , ... . .. '''' 2.42 2.47 ,., 2.e l . "" . ~ . 10. \0 .• O.S! 2.15 ,-" ... , , ... 2.4.5 ,., . ... ." , ... 2.\.5 ,-'" '''' , .. ... ~ ' .. , . 10.se 1.0\ 1.81 I.IiII , ... , .. 2.11 

•• " .... I.'" I." 1.8\ , ... I .D \ ' .00 .. , ' .. 17.1 10.06 ... I. 1.98 ,.., 2.08 2 111 
~ ,. ,.38 . ... 1.78 I.., un I. .. , ... .... , ,~. I 1&.11 .... 0." I.el 1.71 1.7e .. , 1.91 

" .. 312 O.DI .. , 1.e\ I." 1.70 1.80 

3""U ;1" ". , ... . .. I." 1.7.5 I." 1.86 I." ••• 288 0.74 I." l.e7 1.71 1.7e I. .. 

3d11 U· .. &.:;0 0 .72 13' 1.46 ,., 1.00 I." .. , ... 0.75 13 1 I." 1.4S ' M ,., ... ~ " I .... O.M 1.42 1 . .52 .. , 1.62 1.72 ... 2.38 0.67 1.38 1.47 ,., 1..57 1.67 

2J.iJ: :I tt ••• ' .00 0-" 1.1& 1.2.5 I.'" I." 1.46 
3.62 :U2 o., 1.11 1.30 1.$ I.'" 1.40 



" CARNEO I E STEEL COM PA N Y 

RECTANGULAR UNIVERSAL PLATES-CARBON STEEL 

UNIVERSAL MILL PLATUi, OSg.~,()URTIl INCII AND OVER-EXTR£ME SIZES 
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FLAT ~OLLEO STEE L 

RECTANGULAR AND CIRCULAR PLATES--CAR8QN STEEL 

SIIEARED PLATml TRREE-SlXTEESTII INCH AND OVER- EXTREME SIZES 
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n CAR.NEatE ST EEL COMPANY 

--
RECTANGULAR PLATES-NICKEL STEEL 

SHEARED PLATES. ONE-FOURTH INCH AND OVER-EXTRE~tE SIZES 
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CARNeOl2 STEEL COMPANV 

WEtGIJTS 0(0' RECTANGULAR SECTIONS 

POUNce PER lJNi!lAL roar -, ... 1 
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76 CA~NEa I E STEEL COMI'ANY 
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\VEIG HTS OF RECTANGULAR SECTIONS--COutinued 
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CARNHO I U STIlIl! .. COM "A NY 

WEIOHTS Ofo' RECTANGULAR SEUfIONS 
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" CARNBOIB STEEL COMPANY 

SQUARE AND ROUND BARS 

WItIOUTS AND AREAS 
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SQ UA RES AN D ROUND5-W e I O HTS AN D AR e AS .. 
SQUARE AND ROUND BARS 
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" CARNE01E STUl L COMPANY 

STRESSES I N BEAMS 

I n the application of the prineiplC8 of struotural mechanica to 
determine what !!cctions should be used safely to Bustain super­
impmlcd loads under specified conditions of loading, it is neCC8IIary 
to aaccrtain, first, the effects produced on the Btrlloture by the loads 
under those conditions; second, to decide what unit strength tbe 
material, the use of which is contemplated, hM to fe6ist the slreBl!cs 
produced within the structure by the loading; and, t.hird, to select 
Po section whose !!eolion 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. 

RactJo..... In the /limple oaas of a beam supported at both ends, 
eMh support reacts with an upward prC88ure called the reaction 
of the support. The sum of theee two reactions is equal to the total 
load on the beam. 

Shear. The loads and the reactions of the supporta are vertical 
forcca tending to shear or cut the beam acroSli and the strcsaes 
thcy produce within the beam are, therefore, called shearing 
strcSIICS. 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 le8fl the total load between that 
support and the point; or, if the reaction acting upward is 
cons idered as positive and the loads, acting downwards, aa 
negative, the shear at any point is the algebraic Bum 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 
shear at eMh support is equal to one-half the total load on the 
beam, but the shear decreases uniformly to zero at the eenler 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, hut the shear is uniform throughout the entire 
length of the beam. 

8endinlJ llolnut. The loads on the beam and the reaetiolUl of the 
support!! constitute external forcca which produce bending strcsa in 
the beam. The summation of the moments of the external forces 
about Rny point is called the bending moment. and variCII from 
point to point. It attains a maximum value at a point where the 
shear is either zero or changes from positive to negative or vice 
versa. If the loads !lore concentrated at several pointa, the maxi­
mum bending moment alwaya occurs at the point of application of 
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one of the loads so located that the sum of all the loads on the beam 
bc~ween one su pport up to and including that load is equal to or 
grcater than the reaction of the support. 

Venl.,.1 o.lI"",Uon. Bending stress within a beam produces fl exure, 
and the deflection, or the amount of ite departure from a straight 
line, is the measure of the deformation which the beam hns under· 
gone in its resistance to bending streM. So long as the s tre&! is 
within the safe limits allowed for the material, the deflection is 
negligible so far as concerns the benm itself; it may, however, be 
of sufficient magnitude to cause t he disruption of other materials 
in contact with or supported by the beam but of 1e811 st.rength, such 
as plaster. In such case!! the limit of allowable deflection may 
determine or at leaat influence the choice of a section. 

Late.-I o.lI"",tion. The strCSIICII within a beam under transverse 
loading are eompcCBBive on one side of the neutral nxis and teIlJlile 
on the other. The tensile StcC88C11 tend to hold the benm in a 
straight line between the supporte, while the compretlsive stre8llCII 
tend to deflect it in a lateral direction, just &8 the bcnding slrC88Cf1 
&8 n whole tend to deflect it in a vert ical plnne. On long spnns 
unsupported against sidewise deflection, this consideration may 
influence the choice of sections. 

Method of Computation. A complete investigntion of the strength of 
beams under transverse loading must lake into account all the 
elements, the bendi ng moment, the vertical deflection, the lateral 
deflection nnd the shearing s tress; though under the usual loading 
conditions the firtlt alone determines the si~e and weight of section. 

I II the calculation of bending stresses, the loads arc usually 
expressed in pounds, the span length and the distauce between the 
lands in feet; the rC!!ulting bending moments are in terms of foot 
pounds, which necessitate!! conversion to inch pounds before the 
aection can be selecl.ed from the tablCfl. The !leclion modulus of 
the required section is obtnined by dividing the maximum bending 
moment in inch pounds by the allowed unit stress in pounds per 
square inch. I n such calculntions it is assumed that the neutrnl 
axis of the scc~ion 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 fo rmulfUI 
for the bending moments and vertical deflections of beams under I tho ",",l co.dit;,", 01 lo,dio" aod ,l .. dio,mm, ill"t"t;" 01 
those conditions. The general method for the computation of the 
maximu m bending moment of a beam supported at its ends and 
loaded at various point-ll is as follows·-
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Fil'llt. Find the reaction at the left (right) support by multi­
plying each load by its diltance (rom the right (left) support and 
dividing the Bum of theee producte by the ianKeh of the .pan. 

Second. Starting from the left (right) end of the beam, add the 
lucceasive loade until a point ill reached where the lum of the loads 
equa"" or exceeds the reaction of the left (right) support; the point 
of maximum bending moment ia located at thia point. 

Third. Multiply the reaction at the left (right) support by its 
distance from the point of maximum bending moment aod lubtract 
the Bum of the product. of allloadlJ to the left (right) of Lhia point 
by the corresponding diata.nce from this point; the difference 
between theae momenU! ie then tbe maximum bending moment. 

£:lam»lo; Requlrod tbo . bo 01 .. 

• teet ~ to wppOl1; ~he '0110 .. 101 

qul_~ IGada Ovec a de.r qJa.Q of 16 

feo!. boI. .. _ .up~ .. ~ .. rnwrnum 

unl U IroU no~ to 6X~ 18000 pound8 

pee MqUaro lllcb. 

W, _ lOOOO pound •• 4 lee~ ftom lef~ 'U»porI.. 
W. _ I8000 9 .. 

per loo~. unUorm up to " leeI. lrom r1&b~ IUPpor&.. 
asmrned .. ellb~ 01 beam unUormly dlltnbut.ed 

over enli", I VI>II. 

Lef~ Reaction. UIO(lO ~ 12 + (00s IG) 8 +1~,¥lJIih 7 + (:woo 14) • 2_ 213M It». 

R'.b~ n~Ion, 18000"" + (10" 10) 3 + 18000 " '+ (2OOD " 4) I It -21001i It. I. . 

Swnol _lo~orload_W, + W, + W , + W. - 42960lba. 

Poln~ 01 mwmum momo:o~ (GO l< 4) + UIOOO 16240 < 213M 

(GO l< 0) + 16000 + 18000 - 34640 > 213~ 
therefore ~ho point 0' muimum bondlcg momo:o~ II I~ poln~ 01 load WI. 

Ma.dmum bl!Ddlnll' momea~, '13.!oiI.f.UOOOI ~(OOd) ,,4.1 _ I097M'~ lba. 
01'. SllOh7-{1(O) . " ) I ~(eol n .U _ 10lI765 ' l . lba. 

Required. IlICI.kln modulUl . IOfs%bb 12 _~_73.21n.1 

As the MICtion modulu. 01 tbe 18 Inch 64.7 pound, AIDOI'k:a.n 8t&ndard. Or 
tho 16 Inch 46 pound Oarnoglo Beam 11 grater than tbll. eitber or th_ NCl.Iou 
may baWled. 

U the aUo .. oc.1 unI~ ,1.- .. ere 16000 pounda pet Mjuare 1Deb.. tbo reqwred 

MICtion modulUl .. ould be IOf&» 12=~ . 82.4In.1 



FLEXUR E FOR M U LA S " 
COM PAR lSON OF VARIOUS LOA DI NG CONDIT IONS 

The fo rmulss and diagrama on tbefo l1 owing pagea give the various 
~t re88es in aections used ss beame, reauiting from usual conditions 
of loading. 

Taking ss a unit of comparillOD a uniformly dist ributed safe load 
on beams of equal length and section, 8upported at the extreme 
ends, the following table givea tbe relative maximum safe loads 
or bending moments and deDections. 

As a check OD the aecuracy 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 he the maximum alJownhle 
uniform load lUI taken from beam safe load tables. 

MuilllumSaf. MuimulII 

Conditio .. of r-ti"l c... 1-' "" .... No. 
Rel.ti~e Rotip ...... l R.l&t.iv" 

a "A" SUPPOIlT&" AT END. 
Load unlfonnly dlstrlbuted over span I X , I , 
Load concentrated lilt cenl<lf of span v ~ , .80 
T,,"oequal 1000ds symmetrically concentrated YI ! 1/4a "a/I 
Load Incroaalng uniformly WOne cnd X .9743 1.0264 .976 

Load Increulng uniformly to center XII 1\ .. .00 

Load d!)CmB.JIlng uniformly UI center XI % ~ ''''' 
B" ... F,.:I':O AT 0,<11: £"o. C A"TlL"YJ:II 

Load uniformly dlstrlbuwd over SpIln " " • 2.40 

Loe.d concclltnlted M cud I • 8 ,.,. 
Load Increasing uuUormly to n:red end IU % '" 1.92 

Be ... CONTINuoua OU' " Two SUPPoIITa 
EQUI""T.l"T PRO .. ENDa 

Load uniformly distributed over span XVI 

L If dLstaoce a > 0.2071 I ]'/ 4111' ",,1/11 
,. Hdlst&.nco a < 0.2071 I I I~. 

"" ...,-,. It dlstlIInco a ... 0.2011 I 5.8285 .11 16 

T,,"o equalloods eonccntrD.ted lit ends XY ]/ "a 4",/1 
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UEAMS UN DER VARIO US LOADING COK DITIONS 
BEN DING l\ ! OMENTS AND D EVLECTIOSS 

I. CA..''TILEVER UEA.M--{;on..,nl .... ted load "' r ...... end 

--crrnT' ~.Mimax. 
: u,' 
, ' 

D:'~~':-'--':"":R. ..... ) . 
···X···" 

W 

U, (m"". shear) w 

M , distance " w. 

Mmn, at R , 

Wmu. 

Dmu. 

II . CANTII • .I:."VER m ;All- Unlfocmly dl.trib"ted ]"",d 

.... _ .. I ---

D!-~~ , c:---- : , __ ·x ____ • 

H, (mu. shear ) 

M, dbtlUlco " 

~ I mu. at Il, 

W""",,. 

w 
'VI:_ 

=~ 

w, 
- --;r-

III. CANTILEVF.R BI::AM- Load Increull4l' " n l fo.lIlI,. , .. bed cn" 

A1iJ ' ~j~' 
~--•• - - - -j----_. -.~ 

~
' ''.''- ' : : w 

D· 'T···· : . .. , R, 

~·-···x r ·--

n , {m u . shea.r) 

1\1. diB ta.aC8 Z 

:\1 max. at R, 

Wmax. 

Dms,., 

w 
W 1" - T-,r w, - ,-
3fS - ,-
Wla 

... II,El 

IV. BEAM SUPPO RTED AT ENOS-CoDotntn l...t load nea , one end 

Wb U(mu:. shca.r It b>a) =--,-
W. 

H, (llUlJ: . abelLl' If .>b) _ --,-
M , distance " . _ ~ 

:\l mU.,atpointolload"" ¥ 
WmAll. 

Omu. 

", - ." 
Wall (.+211) \~ 

:l1Ell 
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BEAMS UNDER VARIOUS LOADI NG CONDITIONS 
B£NI)INO i\I OloiENTS ANI) D £Fl.ECTION8 

V. BEAM SUP PORTED AT ENDS--Con.,.,,, , ,..W load . , eenleo" 

". 

M ruLl:., "~POIn~ Of load 

Wmax. 

O mLl:. 

W -, 
W, - --,-

_ '!L 
'" -,-
"'I' 

- "8J:: f 

BEAM SUPPORTED AT i:NDS- Tw" gnu mmetrical WnteDtr.'.,d I.,. ... 

I~ (ruLl:. 8b8lU" If a<b) 

M, dl!ltanee" 

W 
""' 2T CI-a+b) 

W 
- 2T (l+a-b) 

M, max .. dilltanee b (b>a) = n,~{I+a-b) 

1'01 •• dl!ltance " 

Wm8.l<. (b> ... ) 

w 
- R"- T (,,-a) 

2lfS 
- b (l+a- b) 

VIII . BEAM 8 UPPOIITED AT EN I>S-Tllroe """ernl,..ted 1 ...... 

R. 
l\latW 

MmLl:.IfW 
MatW, 

MmLl:.1t Wt +W 
M max. I t W,+ W. 

M atW. 
M 'nax.l tW. 

_ Wb+W'~' +w.~ 

Wa + W,a, + W"h 
I 

_ Ha. 
= or> R 
= 1I" , - W (&,-6) 
= nor> U 
... II ,or> R, 
.,. Ra. -W ( ....... )_W,( . ..... ,) 
.., n ,or > R, 

" 
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CARNEG I E STE EL COMPANY 

BEAMS UNDER VARIOUS LOADING CONDITIONS 

BENDINO AlolIIENTS M"D D F.PLECTION8 

BEAM SUPPORTED A.T ENDS- U .. lfo ..... l,. dllolributed load 

w~. 

Om". 

-.;. 
- ~(t.+) 

- -w-
-~ 

5 W I' 
... 384EI 

BEAM SUPPORTEI) AT ENDS- Loood In~.-.ID.llnttorllllr 10 0 ... edd 
W - -,-" 

XI. DEAllt SUPPORTED AT ENDS- Load deeuul .... IInltor ... l,. to Hnw 

M. dlst.aooo x , 
1.1 mu .. d'-tauoo ~ 

Wmu. 

Om..,.. 

w - -,-
X 2",' 

... WJ:(}i'T+W) 
w, - ,.,-

... 12r8 -.-
;JWI' -""" 

XII. BEAM SUI'PORTED AT ENDS- l.oad Inc ..... ;n" uniformly to cenler 

~II .. ····----~l ...... R (m .... shearl_R, "'" {- 2",' 

JJ I! 11111111\.1 M. dlstanoox ... W"(~--mr-) 
._·· __ · ___ I! ______ ._~ 1\1 mn .. d"'lance + -~ 
~~--! ---~ W mu. - ¥ 

R W ; R, W" o Om". "' OOE I 



FL eXURE FORM.ULAS 

BEAMS UNDER VARIOUS LOAD1NG CONDITIONS 
BENDINO MOilENTS AND DIo:"L£CTIONs-CoDcluded 

:l1lI. BEAK SUPPORTED AT ENDS-Vallot ... load partl.lly dlllribuled 

R (mu .• bearlfa<I':)_ W (ZZ/b) 

R. W (2a+b) 
21 

!ti, dill!..>;> .. , _ R>;_ W(2'6')' 
"'0. dL'lt. >;>(I.+b), _ ltI: W (2Xi l.-b ) 

" d'-, + Rb W(2c+bll·lal+bj2c+blJ 
" mu., ",.a -W-,- sit 

Slor:'l 
- (21':+b)[iiHb(2c+b)) Wmax. 

X~. BEAM SUPPORTED AT ENDS-Unlfot ... load partially dl ........ tlnuou 

R(mlUr. sbear If W>W,) 

M, d istance >; <a, 

W(21-a\+W,c 
- 21 

W 1(21-e)+Wa 
... 21 

w .. - Rx--;u-
W (2);-a) 

;\I,distance>; >a, - R>;:oJ 

2W.J..W •• +W,ea n"f!. 
Mmu.dlst.x 2wl ="!!'W 

"" Wa>W,c 
WmlUr. 

XV. BEAM CO:oTlNVOVSOVER TWO SUPPORTS-Two nlerlor .ymm"trl""ll .... d. 

n(mu. shear)_R, 

M, dlsWlnOil >; 

10.1 mn., from n to It, 

Wmu, 

0, dlltanco a. 

1 0
" 

dlsta.nco ~ - .. 

w 
~-,-

W, 
~-,-

W. - -,-
=2f~ 

W"j3a1-4ar ) 
= 2 EI 

W .. (I-2f!.)' 
WEI 

XVI. BEAM CO!oITJNlIOVS OVeR TWO SUPPORTS-Uniformly di otrlbulod load 
<"ITl>., ........... _ . ., R R _ W maL u. ... Wa n, W ( I _" 

., AI - ' -T' T ~ T V 
f,'<rr.P.LLL,fLLL"'rr:,,",:"~~ M,dlst .. n(l1)>; ,...W(Xit+ol) 0, ilr=}'t"-,><-,-,, 
:! .,;..,! I, .. --t-' M,atRandR,= ¥ ..... ila>l( VH-}.S) 
·~ ... -.r.i:--.-il-.: .. +--j 
: ..... O;-·2-· .. rf - .. · '-1 

: Rt , . .-x-.... ~ 

Mr at I:cnter =< wPg-4a) 

211S --,;r-W, mf!.x, 

Wr m .. >;. '" -<= 

..... il.<HV*-J.iJ 

..... il. < HVH-J.i) 

.. 
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SAFE IDADS FOR SECTIONS USED AS BEAMS 

EXPLANATION OF TABLES 

The tablet! of u,(e loada for struc tural beams, channell, H·beama 
and Cf 06ll tie sections, used na beams under conditions of tran3vcr&e 
loading, give tho uniformly distributed IIpJ'O loam, in thoUIJanw, of 
pound!! for aplllUl cUlltomnry in bridge nnd building cOIUltruction, 
based upon an extremo unit atrC&8 of 18,000 pounds per IIquate 
inch. The tables of IlI.fo loads for anglell, teea and lee& give 
the valuel at the lame unit stresses 00 apalUl of one (oot, from which 
the safe load for any length may be obtained by direct division, and 
.1110 the VIl]UCS for those IplUlli at which the allowed safe load will 
produce a dc.rtcction of ~oo of lhe span length. The loada in all 
cases include tho weight of tho &eotion, which should be deducted in 
order to arrivt) at tho not load which tho &cction will support. 

I t is $8IIumed in all CIL8e$ that the loada are applied nonnal to 
the axil 1-1 lUI shown in the tables of c\emC'nts of sectiolUl, and that 
the bum deficcls vertically in the plane of bending only. If the 
conditions of loading invoh'e the introduction of forces outsido t his 
]>18ne of IOlUling, the allowable safe loads must be determined from 
the gcncral theory of (texul'1,!, in accordnnce with lhe modo of nppli_ 
t81ioo of tho load and ita charod.cr. Thil applies particularly to 
ulUlymmotrieal lICetiOl1ll, luch as lee bars and angles, which should 
be used only under thoae conditions or loading where tho section 
can deflect vertically only, being rigidly SCCUTed against lateral 
deflectioll or twisting throughout tho entire span. In all such 
CB&eS of eccentric loading, tho actunl ~afo IOAda would be considerably 
lower than the tabulatod safe 10000ds which have been bued upon 
the most favorable tonditiolUl of loading. 

Vertl ... 1 OelleeUo,,_ Tho vcrtica! dcflection of a IIOct ion under s 
uniformly distributed load i8 determined from formula: 

Deflection, 5 WIs. Wl-.li r ! -gr , , 

• 

• 

~~ iti-; for lipan length in feet , 1_ 12 L 

15 fV inches 

"" Steel, E-29,OOO,OOO; for unit slrOI!ll of 18,000 pounds: 

~-fl ,. ... 0-0.01862LS ...... 11 t' 0 Coefficient. '-'" ee 1,,1\, 'EI '-'" ee lon, - zn 
l\-tlillt8nee from center liDO of gravity to o",tremc fibe r. 



BEAM SAfE l.OADS " 
OetlectJon ConfIlcklotll Cor Uolt St~ ot 18,000 Pound.IJ 

'):. """ ..... Ie Coet!\ci .. \ Ie Coet!\.w.t '):. eo..m .... 1 
18.000 .• '" .... . ... 

, 0.0111 " 8.212 .. 31.301 " 611 .288 , 0.074 " 9 .012 ., 32.&17 " 7 1.578 
3 0. 168 " '.8M " 34.430 " 73.006 , 0.298 " 10 .726 .. 36.05() " 76.270 , 0.0100 " 11.638 " 37.707 " 78.672 

• 0.670 " 12.588 .. 39AOl '" 81.112 , 0 .9 12 " \3.574 " 41.133 " 83.588 
8 1. 192 " 1·I.MIIl .. ~2.002 68 81U02 

• 0.308 ,. l 5 .660 " 44.708 69 88.653 
W 1.862 30 16.759 '" ~6.552 '" 9 1.241 
U 2.253 " 17.894 " 48.0132 " 83.86. 

" 2.681 " 10.008 " 5O.3M " 'MOO 

" 3.H7 " 20.278 " 52.300 " "''''' .. :1.600 " 2U.Z6 " 501.298 " 101.007 

" 4 .190 " 22810 " 56.328 " 10.1.741 .. 4.767 36 ~1.132 " 58.301; " 107.553 

" 5.381 " 25.0192 " 00.400 " 110.0102 

" •. "" 38 26.888 " 62.6010 " 11:1.288 .. 6.722 " 28.322 " 64.819 " 116212 

'" 7.448 " 29.79.1 GO 67.005 80 1 HI.172 

Tho deflection, in inehce, of scetioUl:lsubjeeted to transveree stresaes 
duo to uniformly distributed loads are obtained as foHows: 

Symmotrleal SectiOD!. To find t he deflection in inches of !I. scction 
symmctrica.i about the neutral axis, such as beams, channels, zees, 
etc., divide the coefficient in the table corresponding to givcn span 
and fiber stresa by the depth of the section in inches. 

Ull!Ymmeirical SflCtlons. To find the deflection in inches of n. section 
not eymmetrical about the neutral axis, such as angles, tee", etc., 
divide the coefficient corresponding to given IIpUIl und unit IItress 
by twice the distance of extreme fiber from neutral a.xis obtained 
from table of clements of sections. 

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

Umlts or Defloction. The deflection of floor beams carrying pla8-
tered ceilings should be limited to not more than 'h6o of the 
span length; this limit is indicated in the Bare load tables by lower 
zigzag line, is derived from tho following formulas: 

l21, ton .. Oeooctioll,D __ ;rnD" _ -g;;- t _ 18,000. Lo:IU._3.5SOn 
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~ 
Lalenl Dellecd on of Rea..... In tho usual COll!ltruction of build ings the 

eompmasion flanges of beams are secured against lateral deflect ion by 
the floor system, by tic rode placed at proper intervals, or by other 
means, and upon this fl.8sumption the full tabular loads may be Bpplicd. 

When lateral bracing is not provided and the unbraced span length 
lUI compared with the flange width of tho beam i8 excessive, it Il}Ry 

be found economical to uSC two benms 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 n beam will make 
a very efficient conatruction. 

If, however, l\ single scction is to be used for an excessive ratio of 
span length to flange width, the full tabular srue loads must be 
reduced, various permissiblc T(l.tiOl! of span length to flango width, 
I/ b, and formulas for reduction of stresses being in usc. 

The table on opposite side gives the reduction in per cent of tne 
tnbulnr safe 10(l.ds in llCeordanee with the Specification of the American 
Institute of Steel Construction. The maximum nllowable ratio of I/ b 
is limited to 40. 

thus: 
f, 20,000 

' +2doo(I!W 
Full etresa 18,000 lbs. , up to rMio, 1/b=15 

Maximum allowable ratio, lib 0 

In addition to lateral deflection due to vertical loading. lawral 
deflect ion may be induccd by tne tnrust of floor arches or by other 
forcea not coincident with II.xis of principnl bending stress. 

Stresses due to horizontal thruat should either be neutralized by 
tic rods, or the Slife fCsistance of thc beam should be computed to 
provide for the combined stresses due to the action of both vertical 
a.nd horizontal foreca, so as not to exeeed the allowable fiber stress. 



8EAM SAFE LOADS " 
R t:DUCTlON OF T ... BULAR S ... n: Lo ... D8 DUE TO LATEKAI.. Dr.:FLECT10N 

Vwkms Ratloe of Span LcDgtb to Flango Width of Beam, lib, 

Ame rican Institute of Stool Constructlon Cod ... 

Ratio. PuC..,t. Ratio, Puc.mt. Ratio, Pet CeM. .."" P .. C..,I. ....... Tabular Len,til. Tabul .. .... " T abul .. "'.' T.buI"" 
w Saf. Load W ... , "'" w ~, "'" w ~. "'" 

Widtb .1..1. 8.C. Width .... 1. 5. C . m ,hb .... 1. 8. C . W"M1lh .... 1.5. C . 
,~ 18,000 '"' 18.000 '"' 18,000 ,~ 18,000 

'" " 9 1.0 27.5 "' .. ,. 7004 

" 100.0 21.5 90.3 " 79.8 3...0 69.7 
15.5 99.' " 89.5 28.5 79.0 " 68.9 

" 98.5 22.5 88.7 '" 78.2 35.5 6S.2 
16.5 97.8 " 57.\! 29.5 77.4 .. 67.4 

" 97.1 Zl.' 87.1 30 76.6 36.5 66.7 
17.6 00.' " " .3 30.5 75.S " .... 
" 9lI.6 24.1S "., " 71U 37.6 65.2 
\S.5 "' .. " '0 31.6 74.3 38 M .3 

" .. , 25.5 "' .. 33 73.5 3S.5 "'., 
19.5 93.4 " "' .. 32.5 72.7 39 63.1 

'" 92.6 '" 82.2 " 71.9 39.5 62 .4 

"" 91.8 " SI.4 33.5 71 .2 "" 6t .7 

Shearin. 8~ The safe load tables for bcall18 and channels are 
computed 60lely with reference to 8Jl,fe unit 6tre88ell due to flexure , 
and the 6afe loads uniformly distributed on the spans given will not 
produce excessive shearing stresscs in the web. 

When, however, beall18 muat eupport heavy loads which Il.re con­
centrated near tIle support6, or whcn beams of short span arc loaded 
with uniformly di6tributed loads to their full carrying capacity fl8 

regards flexuro, tho bending moments may be small in comparison 
with the reactions at the BUpports, and the beams mlly fail along 
the neutral plane aB a result of longitudinal shearing strcsses , or 
may buckle as a result of the combined 10ngitudiD1.1l nnd vertical 
lI'eb 6tresses. On sueh spana the safe ahuring or buckling strength 
of the web may limit the carrying capacity of the beam, 80 that the 
deciding factor will often be the rcsistance of the web to shearing 
strcsses, rather than the resistance of the fla.nges to bending 
stresses. 
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Loqi lllcli ..... 810...... At any point in any section of a beAm, the 
horizontal and vertical eomponcntll of the web alrC811 are equal to each 
other and proportional to the vertical allenr; their inlcnsitiell a re 
dependent upon t he distance of the point from the ooutral axil. In 
order to dctermino the intensity of the vertical shearing strCM at 
a given point in a vertical seetion of tbe beam, therdore, it is 
Buffieient to find the equal intensity of the horizontal ahearing 
Itrese at. the same point in the horizontal plane. 

The longitudinal unit. shear is ~ro at tbe upper aud lower flangea 
of the beam and 8. maximum at the nClllral plane. It il greatest 
at the Bupporte I\nd lero where there is no vertical shear. 

The intensity of the longitudinal abenr at any point in any !!Cation 
is the product of the vertical shear, V, for that. section and tho 
Itatic momont, f\11, of the eeelion included between tho hori~ontal 

plane ol8hear througb that point and tho extreme fibers on the 8ame 
lide of the neutral plano divided by the product of the moment of 
inertia of the helm and thc thicknC81 at the pilUle of ahear; or 

oil 
': " 

.,,-

Longitudinal unit shear- ~ ~18 
~:umple-Itequlmd tbe muImum longl~udlDal.hear 

per ~uace Incb In • U" 7lUllb. beam loo&ded wl~b two 
IrmmolriclJ. to.dI Of 100.000 ~aeh.d~1Da" 
the weight ot tho -.n. 
M. ot Flanso Rectanglo_is.lKbll .7 • 41M 
M. of f'1ao,p TrIao&I0I_3-u'sM2.dl.22 _ lD.8 
M . ot Web _ 11 .... 0".5015.70 _ 32.6 
T oW Static Moment "Ui1.410.' 
Moment ot lnCll'tla ot tl(lo.m. AJi!lI-I. J _2087.2 In.-

100000"101 .... 
Lon,glllldlnal Shear _ 20117.:o!".r.o _ Di l l lb. parf<l.ln. 

Under uaual conditionl of loading, the longitudinal shear need not 
be taken into cOllllideration. 

B .. ulht~ Val .... of 0.. Welle- The vertical abearing atreseee or lhe 
vertical comprelllive compeocnU!; of the web atre511 may, under lome 
con<iitiollll, exceed tho sale resiatanco of tho beam to buckling, so 
that a web, which i8 amply secure as agaill8t the safe allowed ahear, 
will not be of lufficiont 8trength when considered 1\8 a column. 

In 8uch casea provision ml18t be made for aceurity agai08t buckling 
either by web stiffeners or by inaeuing the thickncu of tbe web. 

Experiments with be&m8 or variolUl depths lind " 'eb thicknesses have 
dem008trated that the length of the web whieb can be I\88wned to 
resist huckling streuea is equal to tbe end bearing plus one-fourth 
or the depth or the beam; the following formulae have been dedueed: 



BEA M SAFE L OADS 

Safe end reaction 

Safe interior load 

" 
d R_ fb",t(a +4) 

W==2 fb",t (al +~) 

In the formulaa R i8 the end reaction, W the concentrated 
load, t the web thickness, d the depth of tbe beam, 80 1 half the dis­
tance over which the concentrated load is applied and a the whole 
distance over which the end reaction is applied, while fb is the safe 
resistance of the web to buckling. 

The first fonnula is general and applies to any condition of 
loading. The 8OO0nd formula is for a single load concentrated at the 
center of a Bpan; it can be extcnded for IL 6ystem of concentrated loads, 
provided the sum of thc distances a l is not Ieee than a. 

For computation of fb the following formulaa are Ul!Cd in the tablea, 
corresponding to a maximum shearing etreae of 12,000 pounds fb 
maximum not to cxceed 15.000 pounds pcrsquarc i!lch. 

fb = I~ 
1 + iSiiOO (1/1') ' . 

r' _ Jilt'. "' - "'''''' l +~ (dft-)' 

The tables give fo r beams and ohannels witb uneuppor ted webs: 

1. Thc allowable shear V, on the grOM area. of beam or channel 
webs at 12,000 pounds per equare inch; also spun limit. 

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

3. The distance a, or the distance over whieh the end reaction 
must be distributed wben the shearing BtfCSll, V, in the web is the 
maximum a llowable. 

4. T he allowable end reaction (R) when a is taken a t 3}1", 
which is the usual bearing of beam on the 4" angles, ordinarily 
used in building construction for beam seata. 

Mad"n",. Bendln* )tomenta. In addition to data refer ring to maxi­
mum loads on beams and channels as computed from the web rel'lis­
tll.nce, the tables also give the maximum bending moment in foot 
pounds, which may be used instead of the scction moduli to 
ascer tain the proper size qection in any particular instance. 
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EI'ed. of I • .,."' .... Sl~ The formulu upon which the tablce of 
safe loadl! tlre b:18ed U/lume nil loads to be quiesocnt. or IItatic. The 
effect of moving loads mny be tllkcn cnro of either by reducing the 
ldlownblc uolL alrc88CS, or else by incrcll@ing the thCQTcticll1 londll. 

When II load is suddenly applied, the relult,mt strea&e!l arc twice M 
great as thoee due to an equnl quiescent load. 

When an ill8tnntlUlcoUl!iy applied lond produces impact or perCt8-
aion, the rCiluilnntlltrce8Cs are dynnmie and aTC measured hy the laws 
governing the energy of bodies in motion. 

The followi ng formullUl give the unit strc6S and deflection due to 
n load falling on center of l\ beanl rigidly support.cd at both ends 
when the weight of heflm is negligible as compared with thnt of falling 
lond, nnd when no account is taken of tho local distortion due to 
impact or perCUllion at point of application of load. 

W _Weight of falling load, in pounda. 
h _ Height of h.ll, in inchcs. 

_ Extremo unit etreslJ due to alatio o!Toct of load, W, 
in powlde per square inch. 

fd -Extrem(j unit $ll"C!is due to impnct of load, W, 
in pounds per square inch. 

D _ Deflcclion due to static effect of load, \V, in inches. 

Dd """Deflcetion duo to impact of load, W, in inchcs. 

fd -I (1 + '.i¥J + l) Dd_ D (I + \)~+ 1) 

It must be notod, however, that when the weight of tho beam is 1\ 

real factor, theoretical fonnulfUI do net agree with observed l't'8ult8 
8.11d practical teat8 gi\'o "alucs which are far \ell8 th:m those indicated 
by theoretiul formulas; this is notably true in drop-teeta of alliea. 



IH: A'" SA F E LOADS " r--- ExAMPLES OF T HE USE O}' BEAM SAFE LoAD T AULES 

I T ..... n.ovene Looodo- }' I1,'" Spana. ltoqulred tho proper lizo of a boom 
laterally braced to mpport a sllperlml>086d or ne10 load of 00.000 pollnds 
uniformly distributed over a clear SllaO ot 42 toot. a._linIng a unit 81.f"Il89 ot 
18.000 pounds. 

From tho tablo of llafo loads on page 118. It Is found tha~ ooa.o' on 301, 
30" !< IO H"-115 I>ounds, will SUPI>ort a grOllS load ot 95.000 pounds. Tho 
" 'elgb! or beam Is 42!< 115=1830 pouods. Tho Det IIoafo load lB. theretore. 
95.000--48OO=OO.170I>ound!. 

T ........ e .... Loood.-Fro<o Spa"'" ReQuIred tho n:rlucod safo load on boom 
en 212. 21" x 9"-80 l>oundB, tor II. 81mn ot 21 root without any lawnl 
mpport or brl\clng. In a.ccordanQD with A. I. S. O. formula ror IS.000 pounds. 

Tabular load, page 124,=1)7.700 pound!. Hatlo. lib=- 21 ~ 12 =28.0 

Uoduccd safe load, page 91. 97.700 x 0.798=78.000 pounds. 

Vertl.,.1 Sb ... r. Uoqulrod tbo maximum load which boam D 5, 16" x 85 
pounds. can suppOrt. without exceeding web ....... istll.nro of 12.000 l>ou nd8. 

1'rom t.ab~ on page l().j tho maximum ood reaction'" 156.960 pounds and 
the m&l<lmum load Is 2 x 156.000=313.920 pounds. 

Vertital Oelled.lon. I. Roqulrcd tho I'ropCr size ami tbo deflection o f a 
beam IlUpportlng II. not load of 12,500 pounds concentrated In the middlo or 
a 21_root span. tor a unit Itre&ll or I S.ooo l>oundl. assuming tbat tho boam 18 
braced against lateral detlectlon. 

The specltloo oonoonlraWd load Is equh'alcnt to a uniformly dltllrlbul«l 
cad or 2 x 12.500 =25,000 pound •. 

III table on j)age 136, It Is found thU beam O D l4.2, 14" ,. 6,,"---'13 pound!. 
" '111 suppOrt A gr"OSII lcad of 27.200 I>ouuds or a not load of 27,200--21 X 33= 
26.500 I>ound$. 

Tho dellootlon producod by a uniformly distributed load or 27.200 pound_ 
18 found from tho eoenlclont given In tho same t:J.ble and page 1)1 to bo 
8.21 +14=O.5!l". Tho dcfloclion for tho sp"lClftod load conOllntrnWd In tho 
middle or tho ! I)."\n. pag<l S5. III al)proxhnatcly 0.59 x 4/5=0.47". 

2. Bequln....;l the detloctlon of a riveted girder. 31 Inchllll doop. Cor a 81.an 
ot 35 f ilet and a unit .t .... of 14.iXlO l)(Iunds. 

22.1'11 14000 ---" 8" Roqulred dctlcctloo. table 00 pagl) 91._ 37 x 18000 =v.4 . 

3. Required the defloction of a ngl" II x " 11: 'h" abou~ an axis parallel to 
tbo short leg. rigidly ~ured laterally. and loaded t-o capacity of 3287 poundS. 
for a.pan of 14 foot and a unIt 8tl"ll!l8 of 18.iXlO pound •. 

Required dctlectlon. page IH. I. 2,. (~1.\)6) -0.45". 

4. Required tho deflection o r channel C 3. 10" ~ 1.5.3 poundB. laid flat 
and loadod to capacity or 1300 j)(lUIlds. tor a span of 12 fcct aud a unIt Stree8 
of 20.000 l)(Iund!!. 

Required dcflocllou. pago ,",,~.~,,8",," 20,000 -" 
9 1."'" 2 (2 .60--0.64) ~ 18.000 ........... 76" . 



.. CARNBO I B ST BEL CO M PAN Y 

CAIlN'OOlE BEAM SECTIONS 

VALUES 

-..... "" ....... ..... 

0 8 '" 
:JO" 

on 36 1 
3G" 

O il 332 
33" 

C D 1131 
33" 

0 0 301 "'. 

co '" " .. 
CD 211 " .. 

d v~ L ...... III allda. 

rlMll r-- ..... 
1MIooo r-Io.... ,..... had f • .P-'Sq. ....,..,. 

3flM I :100 11 ... 8;;:;:;; <Io23,4W) 1 15.112 '<1 .439 2 1.4. 171l.8GO 
ao.a60 :lUI .avo I .MO.aoo 390,3601 1.5'''11 .... 00012208 168.<HO 
382~3 :L:IO ,IIU 1.3&".r~ 358,370 15.24 13,6 12 :12.89 140,1180 
aeooo :130 .7119 ) ,UI ''''''1332JI IO 15.08 1:1. 11>4 23.11 121V 30 

31'1~ 103 .140 000 •• 00 32.'>,400 12 .29 I '. I ID.7M 
alUtM 111l ,OSO OIH.~ :ZOO,OOO 12.0 8 I l o:l,lM)IJ 
1I6 111J 100 .6:111 1Ia:.!. :m~,7 10 11.05 03.OM 
36.000 147 ./HM) 7t.;J,3 21>4.8110 11 .82 S l.llaQ 

3.1.786 200 .810 1.3M,2i:j :152.7:\0 15. '" I 140,11 10 
aa ,M(I ~O .8 10 1,lIl11J,7 320 .000 15.09 1 1:1'1 .7110 
a:i2711 :no .766 1.116,711( 30.3,830 14 .61 123.{170 
33.000 200 .720 I,()(H ,OOO, 283.120 14.09 11 2,700 

33&.30 1117 .7 111 700,600 289,300 10.93 11 2.880 
33.3 12 16~ .OM 7I1I.1(1) 262.070 JODD 07,4«\0 
33 164 1:114 MIll 1'1,· .. 1 .... 00 237.100 11.02 83.430 
33.000 I ~ .640 692.~ 2 13,840 11.08 70,S1lO 

3078 1 ' . 0 IUI8 1.1M.8.'>O' 328.000 ! 13.50 140.090 
8fI,&21 220 ,MIO 1.014.4M1 298.1170 13..b8 13:1,670 
30.2113 2011 74:1 tn2.600 :!OO.820 13.08 11 5.040 
30000 1 180 .070 830.100 2H.lOO 13.77 99.440 

30.742 1M 7110$ 715.CI:lO 271.520 10.27 IID.1I0 
30638 1.51 0112 414.GOO 2.l3,WO 10.32 1000.no 
303 .. 138 113 1 M1S.000 230.8(10 10.311 DL MO 
30 103 128 ..681 ~,7()(l 210.290 10.38 79.080 
30000 115 .630 4111.11CXf 100.800 10.45 08.410 

" .... "'""" ".200 
".000 
27,742 ,,-
21.340 
27, 111. 
,., 000 

"' ... 

... ." '". . ., 
'" . " ." ••• 
" .. 

, .. 
'" ... ... ... 
,8:l~ ... 
./UO ." ." 

MII.1I(l() 2.'10.370 12..111 

m:I:~:m g:: 
012.150 187.920, 13.03 

&38.050 229.040 i 9.40 
4117.300 2011.100 9.45 
430,800 IM.eoo, 9.4 7 
397.01'.0. IM.200' 9.1>:> 
M7.<UO' '49.380 9.67 
324.~ 148.370 j 8.701 

' 4.729 1.5..50 
14.322 18.11 
13.~ 18.81 
13.224 17 75 

"us:! 18..&7 
13.:;00 17.43 
12.9110 1841 
12.221 19.88 " .<IM 21.h~ 
11 ,.508 2 1.26 

115.AOO 
103.410 ... "" 
78.820 

10 1.880 ...... 
711.810 
84. 1..0 
11-1. 120 

M'j 



B EA M SA FC l.OADS " 
CAR~'EO I E 8EA~1 SECT IO~S 

MAXUIUY DENDI NO MOYAlIo,.. AND WEB RatATANCE8 
rIl 

":I" -..... -... 
N_ • "... ...... ..... 

CB ,.. 2-1. .&28 .... z ... . all8 ,.. "" 
CO 243 24.aIO 

z.t 100 Z.j" kI.OOO 

on :N2 2~ .3011 
2.1 HI'" 2 ... " 24.000 

on 24\ ".000 ,. .. 
!11"02 
21.:17:1 

CD 213 212<18 
21" 21 1211 

21.000 

21 ~'\58 
CD 2 12 21UO 

21 " 21 1:.0 
21,000 

21..3iO 
21.2-I~ 

CD 211 2112111 
21" 21000 ..... 

cn 183 18238 
18" 18120 

tSOOU 

cn 182 182.42 
18 110 18" 18 .000 

18211l! 
cn 181 18, 11 " 

18" 1802 ... 
18,000 

.~I 111'" w ....... r. ~I :::: 

............ 
'00 .010 ". ,810 , .. .&118 

"'" .M7 

". .419 
11 0 .4114 

"" .. ,., 
" .... (10 

" .4liZ 

" .-
" '00 

1:10 "" 128 .1>70 ". .1'i3r. 
11:1 .,m , .. .., .. ... ~, 
•• ."' . .. .,. 
'" ... 
" ." ,. .. , .. "" .. .... , 
" .... 

'00 .o. 
" ... , .. .,. 
" m 

" ... 
" ... .. .30.' 

" .a.~4 ." .37& ., ... 

w_. 
,-...... 

!l16.200 
1177.a.'lO 
638.Il00 
1\00,400 

4112.MO 
4111,lIOO 
377,M(l 

337,r.oo 
:1i"~.:l,'W 
:17:1,OOO .... ,.. 
462.4'10 
43.'1,600 
408.lr.o 
:181 ,100 
", .... 
1113.3.'Al 
204 ,160 
27&.¥IO "'.,. 
"..-
211,1!OO 
UIII.3.'10 
180,400 
167,I\.SO 

~'~ • ~:I::SOO 

210,1100 
:JO(l, IOO 
1&e,I60 

167,t:IO 
141.600 
1:«0.11.50 
128, 100 

"IlpMW 8Ml1oa- W'" TlIlck.- ... • • 

VALUES 

Vaiu. lor £gd a--. v 
I 

" .... 8Io.riootI: 
w. __ ... ....... ... :t:. CUI. £ad . "SW -- - ..... 

\' -.:. i. ....... ~.JDla. ~ 
....... Poudo ' , ...... F_ .... Sq. a..... 

~ 

198.300 12.43 14.68--1 13.99 ~,IOO 
185,120 1247 14.361 14.36 87.000 
172.080 12.&2 13.989 l-I.8:! 78.11-10 
100,1110 12.117 13.:>00 15.40 iO,92O 

11";7.240 11112 13.443 15.62 60.400 
143 ,20(1 11 .60 12.811 16."8 00."" 
11t9.600 11.0& 12.211 17.M! 52.200 

14(\.000 0.27 12.800 16.M 6 1.010 
IBI.OW 0 .a2 12.100 17.1:1 &2,1180 
1 16,640 0.:16 1I.3M 10.37 43.680 

11 1";,200 8.48 11,250 10.60 42,7t.O 

IMI.:lOO I 1.8<1 1 .... 881 11.00 80,020 
146,180 IID2 1"' ,1183 12.2" 73.500 
136.4 10 !I .D7 14.2<>3 12.1>8 67.1110 
126.&00 12.00 13.860 1 13.01 60.730 
lIi.l80 12.07 13.c.-/, 13.5 1 ".800 
131,120 9 . HI 1-1.223 1268 81,260 
127.900 9 .21 13.8&1 13.07 .. .,. 
119. 1)() 9 .2.) , 13 .. '68 13.M M.58(J 
110,380 .. " 13.01-1 14.11 "9.880 

120.280 , ... 13,373 13.83 $5.400 
110.400 , .. 12.&lS I-I .M "!l.010 
100.300 , .. 12.209 15."8 -I2 .4GO 
9O,7!1O , ... 11.486 .. .., 311.180 ...... •. 43 .. ..,. 16..52 38.210 

n :1I6O U :02 47~7(1() 

108.000 10.77 14.i ll 10.32 59.1HO 
100 670 10M 14.340 to 63 M :"0 

10.11U 13,91i 

1(13, 100 lUI \4 ,400 10.&& M ,070 
~_160 .... 13.980 11 .02 48.9.10 
87,iOO 8 .49 13,MS 11 .-63 44 ,040 

1Ie,08(J i.34 13.240 11.98 41.9.'10 
i(t9.'lO i..38 1 12.531 12.82 33.810 
81,110 6M 12.996 12. 14 39,020 
GI),12O i .'11 ll,iS5 13.83 30.170 



1110 C AR I''',O lll ST EE L CO MPAN V 

BE AM CAfu"'iEGIE 8E~1 SECTIONS 

I MAXI!oI:OIol BENI)INQ l\Il,IMIIlNTS AND WEO HE8.I STANCF.S 

VALUES Dendln. St.".. l S.OOO Poun~ShOlU'lng St.".. J2,OOO Pound. 

CD 165 
18" 

CO 1M 
16" 

CD 163 
18" 

CD 162 
16" 

18.238 
16. 110 
18.000 

ltl.240 
UI. I20 
16.000 

16.He 
16.11" 
16.000 

16.2M 
16.128 
15.934 
16.000 

'" ,., 
'00 

00 .. 
" 68 

" " .. .. 
·"3 .. 

.632 

.• 00 .... 

.. " ." . ... 19 

.438 .. '" .376 

.'" ,326 

.376 

""" 

307,800 
286,200 
267.450 

235.650 
217,350 
llK1.000 

170.850 
158.200 
145.650 

122,SSO 
110.700 
98,650 
98.400 

100.600 
95,800 ... "'" 
96.,170 
".000 
80,45(1 

M,280 
78.II IC 
72,000 

70.610 
".000 
71.700 ...... 

11 .88 111.000 
11.94 111.000 
12.01 13,000 

9.77 111,000 
".81 1-1,920 
9.00 \-1,481 

1'1.01 14.649 
8.06 14,21>7 
8,0IJ 13,810 

6 .08 13.473 
7.02 12.785 
11.110 13.836 
UP 11.942 

8,1)3 60.320 
8.86 66,000 
8,80 62.200 

893 116.130 
8.11-& 61,400 
0.20 411,11 10 

0.2-1. 48,480 
Il.M 43.1180 
9 .00 38.840 

10.4 I 36.800 
11 . 11 31,390 
9.1W 38.8:«) 

12,08 25,970 

CD 181 UI .012 38 .3 14 SS.950 60.330 5.00 12.M8 11.30 2O.MKl 
18" 15.tI3O M .290 82.000 M.«O tun 11,977 11 ."& 25,900 

CD 145 
14" 

OD 1-14 
I." 

CD 1-43 
1." 

14.370 
14. 188 
' •. 000 

14.382 
14.Xl8 
14.004 

1.,242 
14.122 
14,000 

14.240 
14 .160 

CD 142 U.OOO 
14" 14080 

14.000 

O~ .. ~,4 1 13.964 

'" '" '" 
" 68 

" 
" .. .. ., 
'" ." 
" '" 
'" 

.... .• " .435 

.4118 

.m 

.382 

.4 13 
m .., 
.342 
,:118 
.376 
. "'. .270 

.270 

....... 
"'.800 
197,400 

111,760 
\ M.700 
139,6W 

128,400 
111.300 
106.350 

00._ 
84."50 
76.800 
77.8.50 
71.400 

62,700 

92,430 10.57 
82,560 1070 
73.080 10.80 

SO,770 8.5\ 
72.6\0 8.58 
64,810 8.85 

70,680 7,28 
64,060 7.32 
57.820; 7.38 

15.000 
15.000 
11'>.000 

15,000 
lr..OOO 
1-1 ,671 

15.000 
14.603 
1-1.088 

68.440 
M.03O 
".000 
40.670 
-f;'\,360 

45,240 

6.22 13,9fI.,'; 
8,25 13.1129 
4 .81 14,60. 
6.27 [ 13.022 6.30 12,430 

5.114 12.-100 

'.00 '.SO 
7.70 

1.91 , ... 
8.01 , .. 
11.07 
8.43 

8.08 .on 
.00 .... 

10.02 

t>7.020 
51,260 
-Ih.670 

40.810 

:&:m 
"" ,740 
38.810 
33.820 

33.720 

rs:~ 
26.880 
23,400 

0.91 23.t>OO 



DEAM SA PE LOADS '" 
CARNEGLE BEAM SECTIONS 

l\Lu:I)(U)( O£NVlNQ i\I0Kr.!o"11i AND WED REilISTANCES 
r:;: 

I 

CD 124C j 
12" 

CD 124S 
12" 

CD 123S 
12" 

CD 123 
12" 

cn 12'2 
12" 

CD 121 
12" 

CB 103,\ 

'''' 
CD 102 

'''' 
cn 101 

w-

--• 
1--

1:1,000 
12000 
12.000 
1:1.000 

12,000 
12.000 
12.000 

12.2fIO 
12.118 
1:1.000 

12258 
12.130 
12,000 

12.23$ 
12,(Y.!2 
12.118 
12.000 

11.024 

10000 
10,000 
10.000 
10.000 

10.000 
10.000 
10,000 

10.228 
10.008 
10.0011 
... OO 

: ..... 
'" " 88 

" 
" " " 
" ... 
" 
'" ., .. 
'" ... 
" " 
" .. 
'" " " ., 
'" " 30 

'" ZI .. 

, 
1.'-

.943 

.771 .... 
• 4(i;J 

.(170 .'" .'00 

.HS 

.400 

.375 

.36 1 

.326 

.m 

. ." 

.375 

.2H .... .... 

.701 .... 

.407 

.". .... ... , 
"" ... , .... 
.". 
.". 

180.300 
174.160 
10S.000 
102.750 

140.100 
134.7011 
130.350 

12S.700 
1I 0,!WI 
107,100 

08.1(1(1 
88.2011 
78,<100 

08.700 
611.<100 
111.000 
63,<100 

46.050 

02.700 
88.950 
88.380 
8UI(l0 

67.100 
52.6liO 
<411,050 

47.850 
41,400 " .... 32.MO 

~ Softioot-Wtb'l"oidl_ W'. 

VALUES 

VaI_ror Errd ~ V 

Wtb~ I W",Beokl!ac "'" ..... 
EDCi SpNo ~~ . .. nf' lleoon.ao Liatt I Su- B.n.J 

\'_a. ~~ fb ___ ~ 
~ --....... 

J'vado r .. t r 'Sc!.ID
i 

,,,,,t.. Poo:ado -c--
13:1,700 '" 15,000 , ... 9UHO 
111.020 6.27 16,000 , ... 7.5,170 
$6,400 7,78 15,000 , .... 68.500 ".= n.D!! 15,000 ,., 44,170 

OO,4!!O 5.81 15.000 , .... 6,5,820 
7.5,310 7.1f> 11;,000 '.00 !.o.OOO 
67,600 11.0:. 15,000 '.00 30.000 

6,5,010 7.81 15,000 6.74 41.120 
59,4;0 , ... )5 ,000 , ... 40.000 
".800 7,03 15,000 , . ., ".800 
53,100 7.30 15,000 6.74 35.550 
47,450 ,." 14,625 6.02 31.140 
.U,700 7.bl 14,00f 7.28 .. .... 
45.220 6.08 14.251 ",. 28,700 
.54.100 .... 15.000 6.61 ".W8 
39.8+0 6 .13 13.516 7 .68 U.,." 
".800 6.18 12 .• 06 ..,3 10.S20 ...... 8'" 12.753 W 19,840 

94.920 3.01 16,000 "" 71.100 
77.280 .eo 15.000 '.IIO 61.960 
MI .MO 5.72 15.000 ."" +1.730 
42.000 7.77 16,000 '" 3l..500 

77.280 '.00 15.000 ."" 57.960 ".(WI 3 .76 1.5.000 8." <12.030 
38 . .fOO .5.11 1.5.000 .... 28.800 

36.(,70 ..,3 1.5.000 8.83 27.070 
31.380 .. " 14.362 5.91 22.410 ".- • .30 13.688 6 .2. 18.890 
".330 <1 .7(1 13.752 6 .17 18.900 



'" CARNEOIE STEE l. COM .'ANV 

CAR?"EGIE BEAl\1 SECT IONS 

VALUES Bending 8tNlSll 18,000 Pounds-Shcarins Stress 12,000 Pound. 
, , - Val .... rat End R_t.ica. V 

Depth W.idu W.b ~Iu:im W.b Sbeolri,. Web n ... k1iOC "'. Sectia" .1 1:, 'l'h;.~. 8<l1li;11& Re.o lioo 
I ... , .. ~ - Momcll\ r... i:f:i. Ullit Sod a-l}i" u. ~tio .. S_ s.ri", 

Nominal 
Depth • , M~. ,~. Lilli". " .. "III. Rmu. 

heb .. ,.""" III.hco f OOl , ..... P., Pooodo 
I." """'" ,- pefSqJII 

on 93 0.242 " .308 71,700 4 •. 140 ,.W 15,000 5.08 34.690 
9. 122 " .3!.? 64.350 39,080 6.bl) 15,000 '"" 30.9~ 

'" '.000 " .316 56,850 34,130 '.00 15.000 4.05 27,250 

on 92 0.102 " .33;\ 50,700 SS.fiW SAil 15,000 ,.'" 29.130 
'.006 " .307 46,3!J(l 33.510 5.£.3 15,000 MO 26,600 

'" '.000 " .270 42,000 30,130 5.58 15,000 4.95 24,060 

CD '" 
8.300 ., ~oo &6.100 39.120 5.74 16,000 '.60 32,700 

8" 8.198 36 .". 48,000 33J)l;O 5 .8\ 1/;.000 ".Iit 27.070 
8.000 " .,.. 41.ZMl 28,050 5.88 15,000 4.43 23.090 

0882 8.100 '" ."8 30.4"'0 29.310 5.38 15,000 ." 24.800 

8" 8.008 " .268 35,500 26,040 5,46 15,000 4,45 22.210 
8.000 " .'" 31,6M) 22,040 6.S2 15,000 4.40 19,120 



BEAM SAFIl LOAOS '" --
STANDARD MJLL SECTIONS II I l\hXlM UM BENDING !\'! OMENTS }'NO \VEU R ESU!TANcr.8 

Bending S~r(l6$ IS.000 "nund-Shoanng S!N!&& 12.000 Pounds VALUES 

V&I _ for End It_tioII , \' 
o.p\b W.;v., ••• ", .. imu ... "" ., 1:1 Tb,. k. Bnldilllt 

Index .... - Mo","ul ... 
Nomlul 

d "" .. , MIIlU. 
, 

"' ... , ..... I"",b .. '00' , ..... 
B<o '.000 " .• .'". 3 1.800 

0" '.000 20.5 .". 2S.SOO 

8 30 8.000 21.0 .,., 23.850 
8" 8.000 17.5 .23 1 :? 1.450 

•• 8.000 37.7 .000 45.300 
8" S.OOO 34.3 .375 43.350 

8.000 82.6 .3 13 42.300 

"H 0.000 27.5 .<38 24.600 
0" '.000 25.0 ." 23.550 

"' '.000 22.5 .375 20.550 
0" '.000 20.0 ."" 19,350 

"' '.000 IS.9 .313 14.250 '" B. '.000 13.8 ." 7.950 <" 

Web S~i ... 

'.d ~I Reactiou 

,~. ,-
eo .... ,_. 
41 .040 3.10 
25.270 <.0. 

34.5110 2.76 
:?2 .180 3.87 

4S.OOO 3.7S 
36.000 4.82 
30.050 5.63 

31.540 3. 12 
22,540 4.1 8 

27.000 , ... 
IS,OOO 4.30 

IS.78O 3.0·' 

15.020 2.12 

W. b Bw:lcllul 

Uo.it Eod 
Su_ ...... 
~ • '''In. ,- !Dthco • SqJu 

15 ,000 4.95 
14.4~0 ,." 
15 .000 4.40 
15.000 4.40 

15.000 4.40 
15.000 4.40 
15.000 4 .40 

111,000 3.30 
15,000 3.30 

15,000 3.30 
15,000 3.30 

15.000 2.76 

15.000 2.20 

"'" a.ac tio • • .. 3H" 

R~. 

, ..... 
32.770 
19,430 

W.700 
19.460 

41,250 
30.940 
25,S20 

32.850 
23.480 

2S. 130 
IS.750 

22,300 

21.130 



'" CARNEOI!! STEEL COMPANY 

BEAM I~LERICAN STANDARD BEAMS 

I MA.XlJolOJ.l BE~DINO MO .... £..'"T8 AND W£8 REsIST.\NC&8 

I VALUES Bmdtn.a: 81_ 18, 000 I'oulld--Shoartog St_ 12, 000 Pound_ 

".-' Wtb ' .wan..-I \'u". fllO' EDd a--. v . 
...... "'.I'" ............ I.... ........ ,!::' ... ,"",*. o-JiIIr; r-. _ W_l ,.o. .... £lid ~ U~ r..d ""'J.<t" I ... a--. u.i& eu- a.n..c 

I ~caiMI 
d "_. v....,.. ~1_'_'_ "mIll. R ..... .... , 

..... ....... , .... ,~ ....... ....... "" .. Yee\ ~s.. I" Ill.... Pcoo.It 
F=. . --

120.() .70'> 376.300 220.820 .M 111.000 '"'' 113.720 · " ,. 1L1I.O .737 :l67.MO 2 12.260 6 .93 15.000 1320 IM,02u 
11 00 .en 3&8.650 10·10.400 '.8 14.867 13.:j7 95.330 
UIII.V .62~ Ml .4~ 180.000 7.81 14,4<49 13 .95 ".800 
1000 .1<17 200,4.5(} 2 16,140 6.1i1 11>,000 13.20 IOO.4l1O 
91\.0 .'''' 2117.700 107.a70 6.82 14.950 13.26 07,430 

U , ,. 00' .• u 278,100 179,110 "" 14 .. &39 lall5 85.600 
MO ,M3 :"0.000 162.140 '.M 13.816 1485 73,\120 
79.9 .000 260,000 144,000 7.25 13,000 16.1~ 61,780 

100.0 .873 241.::".0 200,520 4.72 IIi,OOO 11 .00 111,310 
05.0 .8OQ 2:10.\100 1(12.000 '.00 16.000 11.00 102.000 

U , ., 00.0 .'" 232.11/10 174.2<W 5.34 \5.000 11.00 92,670 

'" ."" 225,260 IOO,72() 6.70 15,000 11,00 sa.260 
81." .600 2 19,D50 1"".000 6 .11 1£>.000 11 .00 76.500 

76.0 .M ' 18D.600 163.8-40 "" 15.000 11.00 81.730 • , ., 70,0 .. ," IS2.100 136.080 ,-" 1".90S 11.10 7 1.850 ,M .000 176."00 12().000 ,." '''.210 II .S9 60.300 

00' ."'" 20lMOO 171.9-40 '.S' 16.000 .00 ".= ... OS .... .7 14 202.700 IIW.Z20 ,.W 16.000 '.00 " .... 80. .rI3~ 100, "'0 136.610 6.75 15.000 .. '" 7ti,lWO 
7.5.0 .... 100.300 120.000 .. ,. 1(>,000 '.00 07.200 

70,() '" i~Itl 
IM.6SO 3.9S 15.000 .00 116.320 

B • " 
.... .e29 1 1$.800 ." 15.000 .00 76.480 
00. .." IIS.IOO ".73 16.000 • 00 M .... ... , .'00 ".360 U. 14.340 .. ... :'2.770 

100.0 1 le7 178."00 2 10.000 '.<0 16.000 •. " 1269 10 "'. I.08S 1i2.900 102.2-10 ' .00 1£>.000 '" lIe,IOO 
B , " 00. .970 167.400 17-1.000 '-', 16.000 ." 11».490 

805.0' .", 1111.000 lOO.9GO 4.13 1£>.000 ." 906.830 
81.3 .BOO 157.s.oo 14~.OOO • .38 15.000 8 .25 ".000 

n. .... 137,,,roO 100.240 '" 16.000 8.!!h 0.&."00 

• • " 
70.0 .170 1:11.900 13S.600 3.S1 HUIOO S.!!.'~ 8.'1.740 
1105,0 .e72 126,400 120.\l(I(t " .IS 16.000 .. " 73.080 
00.' .... 121.800 108.200 .M 1£>,000 S,26 64,160 

.M .MS 101.7.50 lIe.640 3.49 15.000 82.5 iO.470 

B , 
" "''' .... 00.2.'".0 00.000 S.SI) 16.000 S.2!> 69.SIO 

4n,o .4;'\2 00,700 IH.:wIO ", ,46 16.000 S.ZO'!> 40.100 
42.0 .410 88.300 73.800 4 .71) 14,7 17 S.4S 43.760 



8EAM SA I'Il l.OADS ". 
AMERICAN STA.~DA1W BEAMS BEAAI 

M.AXlNUN BESDISO MO)lIC$T8 ASI) WEB R.£818TANCE8 I 
I lklDdlnc SI.- 18,000 1"ouI>lt.-8beu"lnc 8~ 1%,000 Pounds VALUES 

- v ... 'or J,:.J ~ v 
"':i'" w.,;p~ Wob I Ww-. \l"ob~ 

, 
WllbB ...... 

, ... ...... I: Thick- ~ -, .... .... fIlM 1_ 111_, "" :l:: Om I~ 
a-I)..,'" .... ...... .... 

s.-..a ,'- L _ ~ 
I 

R.-•. 

""'" • . ~ .-,- ..... , .... ,- ...... ,- ...... , .... ...... ....... .... Sq . ... :j 

.... , .8 10 79.8,',0 IUI.IWO 2.'~ 111.000 .00 78.0SO 

B • " 
... , .. " 711.400 V8.Uao , .. 13.000 .00 M .II"11.) ... , "" 7 1.000 S I.:JOO 3 ."0 15.000 ... M .ODO 
"0.8 .. "" 67.2.50 00.2--&0 .00 13.000 .00 ·U.MO 

" • " "'" .428 5&.760 61.630 , .. 15.000 .00 41.7:m 
31.S .:J:.o 3:l.U.')() 00,400 4211 15,000 0." 34,\:10 

4.0,0 .141 ·67.400 811.020 2 .1:1 \5 ,000 0." 00,600 
B " '" 

3lS.0 .w·\ 4:\.71\0 7 1.280 2,4r. 15,000 0." 1\.3,.11)11 "' .. ,447 44).0.-.0 113,6~) 209 15,000 .. ,. 411 ,230 
2lS,4 ':110 30,MI) 37,200 3 ,0~ 15,000 ' .00 27,000 

"". .,,, 37. 100 7S.I00 ,., 15,000 "" 02,4.'.0 

D " • "'. .M ' :J;I.lIOO ....... 223 15,000 "" .S,aoo 
2.~,O ,:l07 ao.4!iO 4:U\lj() ,~ 15.000 .. , 34.240 
21.$ "'" ,,- 3 1,320 :Hl:: 1:;,000 .. , z."i,OIO 

• 
25.6 . ." Z!o.&oo 111.070 '''' 16.000 ... "".300 

D " • "" .... , 24,0."00 .:.!.340 2 .2. 15.000 ... 38~'80 
2011 " .. 2'~.OOO 3.1.500 270 15.000 , .. 2 11.;00 
184 -270 ...... 2,;.1t:Ml .", 15,000 ... , n.'" 
00' <>, 18.000 37.800 '00 15.000 38.' 3I\,44() 

n " 
, 17 5 .;Uf. 111.1'00 2'1.9J,O ' .W 15.000 '" 27.1.0 

11).3 .~ 15,630 21 .000 ." 15.000 ' .M 111.600 

"" A6.:i 13,000 33,4'10 ' " 11>.000 .,. 34 ,IISO 
D .. , 14 7."> .343 11 ,000 2~ .700 1,11:1 15,000 3 .30 2.~,1:JO 

12,60 . 2;10 10.000 16.660 203 111,000 .." 17,2.S0 

H'f • .... 0 .... ", ..... 122 15.000 2.75 3..,00 
B " 

, 122.' ." 8.100 20.&211 '''' 15.000 '" z..,720 
10 ,0 .2 10 , .... 12 .000 2 .30 15,000 2.7S 1 •• 000 

105 .... '.300 10 .200 1. 11 15.000 220 Z7.(l()I) 

• " • .. .3" '.000 U.6."OO , " U,OflO '" 22.mO 

" .... <1,760 12.140 "'" 15.000 2 .20 17 .080 ,., . ' 00 • • 450 11, 120 , .. 15.000 2.20 12.8:10 

,~ ... , '.000 12 ,ft(\() .90 16.000 1,75 22.ZlO ." • " "" ...... 0 .... ' " 15,000 175 111.000 .., . 170 3.300 6. 120 162 13.000 1,75 10 .UG 

l 





BEAM S AFE LOADS ", 

r AME RICAN STANDAR D CliANNELS CHANNEL 

~ 1.u:JlII ulll B&SOINQ M O)IENTS ANO W KI,I REsiSTANCES [ 
Bending 8t.nla 18,000 Pounda-8hoorJng 81.re118 12,000 Pound. VALUES 

VaI_ for e.I a--. V 

D"'J''''' 
.. , ~.:".,. ~ ... , ..,;... , ......... "'" r'~ r.:. 
"",. - - -

Raeticll, - M=ml ~ I ~J~~~f~ ... 3W 
SectioQ Ractlna l.amil 81.... S-; ... .... , • 1>1. QaI, V IIIU. L mh.. fb • mla.. "~. -- -_._-

"""'" .~ ... ,~ ...... ....... 
.~ '-" .- ....... ftet priql 

- -r---'- ---
10.7:> .. '" 14160 62840 l.07 "'''''' 3.86 """ 17.2.5 .. " .,000 . .,'" l. 17 . ""'" ,.SO 4 1270 

C. , 14 .76 .4 19 """ """ 1.32 "'''''' , .SO """" 12 .:16 . 31 "" , .... ""., .. " '''''''' ,." 24730 •• .210 """ 1.640 ' .M ,- ,." , .... 
16.6 ."" """ ""'" 0 .97 ,- 3 .30 """ 0' • 13.0 .43 . ',"0 3 1460 Ll O "'''''' 3.30 32 . 80 
10.6 .310& 76::.0 22610 .. '" "'''''' ,-'" '''''' U .200 MOO ..... l. 8 1 '''''''' 8.30 '''''''' 
11 .& .0&72 6200 ''''''' 0.88 '''''''' 2.7.5 ""'" e, , '.0 

.,. 
6300 ""'" .. 00 ,- 2.76 '''''' 6.' .'''' .. '" " ... .. " '''''''' 2.76 13540 

7.26 .,0 """ """ o.so '''''''' '"'0 "''''' e. • .. ,., .247 " 00 ,<8.0 .. '" '''''''' ,.,. 16670 

••• .'''' "'" "" l.32 <0000 ,.,. 12150 

••• ... 2m.o "",0 0 .6 4 . 6000 1.7Ii 22.00 
e ' 0 , ••• .268 <8'" ."'" 0 .79 '''''''' 1.76 IMOO .. , .170 .... " '" 1.07 '''''''' 1.76 10840 
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C A A, NeO l e ST eeL COM PAN Y 

CARN EGIE BEAM SECTIONS 

AN D 

AMERICAN ST AN DAHO BEA;\IS 

Comparat ive Table of Section Moduli 
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BEAM SArE L OADS '" ---
C.\I1.~EG IE HEMI SF..cTIONS 

ANI) 

AMERIC.\N STAl'D_\ltO 13EA.'\IS 

Comparative Table of Section I\loduli 

-- - ---- -- I:- - -- .- -.' - ~ ~ ~ ~ ~ ~ ~ --
~, 

'" • ... • ... -~ ~ " ". , , .. -•. ,' , . .. "" ~ ' .. -~, '" • 0' ~ 'K -~ 
,. 

" "" • ". -~ ", " "" • ' .. .. -nJ.l ,. 
" "U • ,,,. Q'. -., '" • ... • "' -114.1 '" " ". • '''' "litO 

lI'.J 
,. .. " • " m~ , •. ,. '0' " ... .. .-ro, m "" " " • ~ .. 
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"u • • ... • '" 

_. 
M' • " •• , '" .... 
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" • "' -,~ - " .. • .. s • 
IJ.I. ' .. "" • • , -,., • " .. • • -,~ • .. .. ~ " -,., -'"' • " '" 

_ .. 
,., • .. • H 'H -

SIiX.'TION 

I 
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~ 

324.8 
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162.8 
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.. , CARN IlO I Il S TeEL COMPANY 

SECTION 

I 
MODUU 

162.8 

" 103.8 

- -

CARNEGIE BEAM SECTIONS 

A."'EIUCA~ STA.NDARD BEA.MS 

Compantlve Table or Section Moduli 

- --- --- ------ - ::. - == ..:::.. :c .:: ~ --
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BEAM SAFe LOADS 

CARNEGIE UEAM SECTIONS 

AND 

AMEltlCAN STANDAltD BEAMS 

COlllpanUve Table of Section Moduli 
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CARNCO I Il STeEL COMPANY 

CARNEGI E UEA~1 SECTIONS 

AND 

AMERICAN STAXDARD BE.nIB 

Comparati'f'e Table of Section Moduli 
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UEAM SA FE LOADS ". 
CARNEGIE BEAi\'1 SECTIONS SECTION 

AND I 
A~IEJUCA~ STANDARD BEAI.\IS 

MODULI 

Comparative Table of Section Moduli 
21.2 

Bending Stress 18,000 Poundol~"hoo.rlng Stn)M 12,000 Poundll t. 
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'" 
BEAll I 

36"I 
LOADS 

C ARNeO I E ST eEL CO/l\PAN Y 

eARN EGI E BEA.\I SECTIONS 

AS 
BEAMS 

.o\LLOW,\DLr.I UNlroRM 1.0.\1>8 1;<; TUOUS",NDS OP POUl'toa 

Mmmum ~dlllc su.., 18,000 POUiId8 Pft' Squ:.r1llno;:h 

N.,.;,y,j o.,u. ........... tI'Wu.-,,·,,;p. ,.. F_ 

CBJU U " ", ... ' CD Jt l U " :I U " ... no '" '" '" '" , .. '" ''". ''". , ... .... ... ''". ''"' ''" . 
11., .. ... 

0 .. 
I X~~:I 6OO! ! :4M.6 6 171 470.7 430.6 

" 
, ..... 1\33.0 4S2.6 -139.3 OWl.S 

12 2.68 
13 316 
14 3.605 
It> 4 . Hl 

¥K~ ~~:~ UII:l U giH 41)9 .7 4r.2 .5 411.8 376.7 
64:U 4703 426.0 387.6 3.'>4.5 

7311 .1 07 1 _~ 007.0 M6.0 '1112 41».2 366.1 3.14.8 
1)110."" (1.'1(1,1) 11711\ 1\20.7 .120.8 381.0 340.8 317.2 

16 4 .77 
17 G.38 
18 6.0a 
10 6.72 

001.(1 "'" , 1)46.3 l5oOO.,1 300.8 362.0 330.0 30 1.3 20 7.46 
630 I 676.3 62(1.;1 41110 380.7 344.7 3 13.8 287.0 21 8.21 
6OU. 11411.2 400.6 4114 .U 36;U 3211.1 29IL5 273.0 2'1 B.O! 
676.3 1\21i.11 .71i.0 43:1 .1 :1\7.0 :UI.8 286.5 262.0 ~ D~ 
&11 1 4 r.o;u 4.511.3 417.0 333.2 301.7 274.6 25\. 1 
6211.8 4113 .3 437.0 .... , 3 10.8 28\1,(1 263.0 U,1.1 

2~ 10.~ 
26 1164 

1108.9 4&4 .7 420.2 3SUJ J07/j 2784 2$3.4 2318 
4001 14,1.6 .,., 370.7 """ 268.1 244.0 2">-3.2 

26 1269 
27 1357 
28 472 II 01.11 3002 357.. 1.60 "" 2.'18.11 Z35.3 21fo.2 
29 tM.3 .166 3768 34.'>1 15117 27G.7 2-19.11 T.!7 .2 2073 
30 HII -4027 3~ 2 113311 111711 .... , U" 219.11 000.' 
31 .260 389 7 3.'",2.6 8228 17 89 2:i7t1 ""~ 21211 1944 
32 413 6 377 II 341. 3128 1907 2-199 ".., "" .. ,,,. 
aa 401 .0 88111 3:11 I 3032 20.28 .. ,. 219.4 199., 18211 
3<1 a~.2 aM.3 3214 21M. 21.1.3 2: .. \ 2 2129 193.8 177.2 
8.'1 878. 1 an.2 312.2 2830 22.81 ... , .... ,,,. 1122 
3tI 3tl711 aMlI 300.6 278.0 Z4 13 "" 201.1 1830 11174 
87 M7.11 3211..5 20.\.3 270..5 u.o 21111 11tS.7 118.1 11129 
38 S4!U 317.(1 2~7.6 283.4 2689 2104 190.11 113 4 1f>.811 
39 339.3:.00 8 1."0.2 1.-.0 II 28.32 "" .. IS:; II 169.0 IM.6 
40 330.8 302 0 273:3 ~.2 2979 1999 1111.0 1114.7 160.7 
42 3161 2877 2tl()1 23A.3 32.8.\ 1110.4 172 4 IM.9 143.6 
4. 300.7 27411 24.3 227..3 3&(» 181.7 , .. ~ 149.8 137.0 
411 2~7.7 2011211 237.11 217.11 39 40 113.8 H.7." 143_2 131.0 
.8 2711 7 2.5l 7 22711 .,U 42 DO HIII.6 15O.8 137.3 12:>11 
:.0 28411 2-U.1I 218.6 200 2 '111M IMl9 144.8 131.8 "'" 62 2M.1I 232.3 210.1 1112..6 MoM 1f>3.8 139.2 1211.7 116.9 
54 24GO 2"23.7 202.3 1&5.3 54.30 148.1 13-4 I 122.0 Hltl 
M 2311.3 2111.7 IMI 178.7 G8.4O 142.8 129.3 117.7 107.11 
68 2281 21.18.:1 1811.4 17211 112M 1379 1248 11311 103.0 
GO 220.6 2014 lUI IGII .8 111.04 133.3 120.7 109.8 100.4 
112 213.4 11M {I 11112 1111. 129 0 111111 tOll .a 972 1 71.68 
114 201111 1111111 1707 IMI .... ",., I .... I HI 711.27 
ell ..... ",., ,.... "'.. ,." ' •. 1 .... .,.. 81. 11 
118 I. ... .. •.•. ,.... ,,, ., .... ,... •.• ..f 86. 10 

l.-.Io.brrt. "pper bori_ .... ll •• will pood~ .. IIW.I.mWIL .nonhl. 111_ in "t.. 
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61lAM SAFIl LOADS 

CARNEGIE BEAM SECTIONS 

AS 
BEAMS 

l l". Es8Cl'o""TlAL D AT A 

Mulmum Shear. 12,000 Pwnd8pe1" 
.!!quam l neb 

BEAM 

DATA 

MuJmum I)c)odlng 8t..-, 18,000 [>l)unM per SqWl.t'O Inch 

'1 CD J6' J 6" . 16" CU J6 1 J6" . I]" 

Z JOO '75 150 no In 175 160 147 

'" 

' .. S,·, , .. 
1II 

Sooni .... Depth and FIaap Widtb-II",qh, """ FOOl 

I". .... I... I... ~~'''='':;:~~''''~:;:':::;~'''~'C7-=='''==' = t;LE>lIIf'" -: 
20317.7 ' 18400.2 13<199.3 15(112f1 12208S 109788 11933.2 IItHO.4 

1101.7 1006.1 '10.5 u~.o 6".3 ~60J.3 5n. 1 ",.] 
12 1.$.9 10IK>.1 976.4 882.2 377.::1 335.0 29!11I ~I)g , 1002 13111) 1 21~ 11 0:1 621 M " "118 ,,:; 0 •• • • .. . , 

D . ........ ION ... ND O .. vo,.. •• I NCO"" , 361> 36'1. 36!, 36 36'lh 36!h 36th " • 1 6f~ 1 6!~ 10 II " 12;\, I :m 12th " , , ,~. " '1,1' ,~. '"~ " • '" " HI. ", IU. " ". .,. , 'I' '" 7U 'II '" :m :m '" , 33J1o 33)1. 33Jh 33J\. .. " 3~ 11 '''' 340\. , 31h 311' 31h 31" 321. 32'1 3211 3211 ,. 6'i. .. , .. , ''', 4'1t. "'J.{ • 4'tl• "T' 0 'II 2'11 2j,. 211. 2lh 2'h 2\ , I' I. 
I '" '" '" m '" '" ", !Ii ..... HI ." ." ." ." 'I' ." ...... '" '" '" Sfl 1m 1111 , , 
" • • • • , '" 3\1 '" :II. 

1, 1,,0 wi. k-Pro,IdIUlulll WOI"km.:d __ . 

a, oaia 
"-
~4L W,. C-
9 

M .. xnww D ':I<DINO MOWI:NTII. W I: II Ihcll-lU, .. NCU. ETC. 

16M 1610 1:166 125 1 !l1'IfI 005 
"24 300 ~S 332 326 300 

1562 1.5"8 13 24 15.06 1229 1208 
14-139 l oW.5O 134112 13 1&& 12178 12252 
1:1833 12."i05 112 16 10138 Q.I.'i6 840:> 
2 1.<11 22.08 22.89 23.77 252;'1 26.50 

176 HiS 1"1 127 120 106 
162 162 162 162 162 16 2 

</00.&1 37.29 33.72 3O.S9 2-168 22.3"-
6 1 6 1 6 1 6 1 6 1 6 1 

1:1232 120112 10026 10008 moo 7240 

'" 276 
II .M 
11680 
7" 17 
28. 13 

" '" "' .. " 6M!l 

'" 2M 
11112 
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'" C ARNEO I I3 ST eeL COMPANY 

BEAM CAlL ... EGIE BEAM SECTIONS 

33"I AS 
BEAMS 

LOADS AI..lOW,ulUi USlrolUl Lo"D!illl'o" TUOUSASDS or I'OUSDB 

AppUcab}eonly when -.tloll" ate bc'aoood aga.\nntr.UlfaI deft/ICtkm 
.. O~ "n'--lIoOCUolU .. til IoadII musl. be reduced, _ pag(I U3 

:'Iwmum I.IctIdIna Sue.. 18.,000 !'OUt\dS pol' Square Indl 

1'-.1 D.plh _ PIaIIp 111111110 ,"'.IJ\IlporF_ 

"T:" eB ,u, JJ" .... , CR JJI JJ"" 11" 1 .. 1 •• 2M I1 .. ' H • n' 1 " I~ It.. Ibo. Ibo. , ... It.. It.. n.. Ibo. 
~ ~ 

~ ",., r-- --
" • .,. '!'l:J'T "... • .. ' , ,~" 

" li2'. "'798":D3T~ >0, 
" 411&11 ".2.9 402.1 "'" '" .. ." ., " .. , 4&1.8 "11.3 373.4 338 ... 'M 
" ~ ..1!1.:1..: -mJ:nr '~ «1217 3113.8 3>18.(; aU.8 .. , 
" 667.7 1114.0 4.~R_4 002.!\ 30.U 3500 326.7 ZOO.I ... . 77 

" 62S.4 1178.7 &l1!'>.1'i 4111 .7 !J7I1, I aall.; 307.5 278.7 1138 

" 110:1./'. 1146.5 ."" '116 . .'1 :If,l.4 3199 ""'A 26.1.2 6.0a 

" 1162.2 6 17.8 47U2 -12:1 .0 3:12.0 30:1.0 275. 1 :.N9.3 6.72 
20 63 1 I 40 1," 416.7 491.8 :1163 287.0 Z6\'4 ""., 7.411 

" r.os 7 46U. 42.'\ ·1 3'12.7 3012 27-• . 2 248.9 225.G 8.21 
22 .. 1166 4-47.2- 406 I ~.3 2'17./1 261.7 237.& 211i .3 901 

" 464.1i 4::!7.7 38~ 4 34\1.4 27&0 2.>0 .. 1 227.3 "". '" " 44.U """ :n:!.3 :1349 20.16 230.0 217.5 107.4 10.73 

" 4:l7..3 "M 357.4 321.6 "" "". ""., 150.5 1164 

" 4109 378.4 3436 "" , "'. 2"2lt 201.0 1822 " ... 
" 3~0 3&1" "'. 2'tI7.11 230& .3 213.2 11n.0 17;5]. 13.l>7 

" aSIA 3.51.3 319 I 2!l70 22.\0 20.>.& 1867 .. " ..... ,. 36!U ",n 3014 I 2771 2181 10jJ.l> 180.2 16.1 " .... 
'" "" 3719 297.8 :lII7.0 2108 I1U 0 174.2 157.0 1&.7& 

" .... 317.3 "" "" , "". 18:>7 Ih.6 152.8 " .. 
" '" , 307" ,no , "" 11177 170.0 1634 1481 111.07 

" 3:13.7 ,." r.0.1 ~3.11 1111.1 174..5 158.4 1436 2IJ.28 

" :1142 "" 26J II 2.16. 11i60 ,,,. 1113.7 139.3 21 .~ ,. .,., 2Sil :!M.3 2::!96 lbO.7 16".5 1411..3 136.4 2251 

'" '" , 213.3 248.2 nu 1711., ! 10011 14$.2 131.6 ZI13 

" 2881 :!M.O 2"1..5 211.2 1110 IM.II 141.3 128.0 2.~ .41l 

" 2111 1 2.589 2:1;; I 211.11 1&11... 161.5 131.6 12-&7 " .. 
" 273.0 2;;22: "'" :''001 1622 1"7.6 134.0 121.1i 28.32 .. .,,, 213.9 '" , "" , 11181 .. ,' 130.7 IIS.4 2979 

" "" "" 2 12 .1 101 .8 "". 1371 ",. 112.8 "" .. '" , "" . """ 111:1& .. ,' 1301iI 115.8 101.1 
". '" .. 2.12 :I 21:1 I) , .. , IU1 137." \25 .2 113.11 \03 .0 :t90&0 .. "" WoO "" 1614 1318 120.0 108.9 .. ~, 42.00 .. 21311 '" . 11& 1 1110.7 , ... 11112 '"U .. ~, ... " 

" "" . 1~2 1718 1M II 12111 1107 100.5 91.1 "'''' .. 11118 1/;22 111.:1." 1""8 1171 " .. ".8 877 ..'" ... , ... , 1757 llI1U 10&3 .... 1130 1028 ... M' MI"O 

" UW2 11100 1Il0l0 " 
, 

"" "" ." 817 &:!1I4 .. 175.0 ''". ",., ,no I l()lH ! " .. "' I .,., 61.6' 

j " lit. ' " ... , .... ,n . , .... n .• I •.• 10·. 7t.1i5 .. ..... " .' .. .. :-027 U" ". ' . ... ~ ,,~ .• 

I_II aboo-. uppar horilOftl.! "- ..w prOdy .. -.h.n"l0 aIkrnloI. 1iI_ u. ...... 
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BIlAM SAPe L OA DS 

CARNEGIE BEAM SECTIONS 

AS 
BEAM 

BEAMS 
EssV-STLI.I.O",T" 

Muimwn Shear. 12, 000 Poundll per 
8qUIU'O i nch 

I 33" 
DATA 

Maximum Bending SU''OIIf;. 18, 000 Pound.'! pet' SQUIU"O Inch 

'" ''". 
CD JJl 33",. 16" 

I iio I !10 100 167 

~. ~. ---'-=-"'"=·'-.JL=''"· 
EUIoIDTil 

I ,., 11~7.7I i37°O.GI I2385 .~ f IUNO.O' ..... , S.·. 890.1 81 •. 1 " •. 5 h'.1 U7. 1 
1 0-. 10080 972.5 81'0.0 769.6 321.0 
8... 132.3 120.9 lOS.. 00 2 62 7 

CD lol l ll". u n 

'" I ". It.. 1\:11. 

1

7998.5 ' 
.79.8 
287.8 
47.5 

7223.0 
.n.6 
2.51.6 
42.7 

DI"' CSIIIOS8 ASI> OAUOU IS Iscn,..e 

;-;;-:-T70..""'1'''' :13 JI. • ;!Jni' 33'\0 33". '" , " , "" 161io " , I 'rio 'jh " • ", " , " , '" , 
7'11' 7'110 7'tl• 7W' • "". .'" 30' "" , 2~'i 2:U 28ti " " 
... '" .. 

• 2,lo 2Jj. 2'1. 21' • '. '" HI ,. ..... "j ". '" ." .- " '" '" • l.!- 4 • __ • • 

r. r .. o a..t k-ftoooricIa..al W<dIac d_. 

"N' ,­
LooI. 

" ", • , ... Ia 
,~, 

"" L', Q'I.C. 

MAl[J"'U'" Bp;NDI,..c :\10"'0:,.. .... . 

'" " " 14:1 

, , 
" " " 12.~ 

W " '''' ,., , 
" " .. 

''''' " 

'''' a:16 
U'.OO 
13098 
11 338 20.:17 
'" '" 33.69 

" ,,,. 

1111 
300 

14 .6 1 
13694 
""00 "' ... ". 
'" 3000 .. .," 

, "'" 
'" H"" 133:12 

0:.09 
21 .• ~ 
11:1 

'" 27.62 .. 
~lG 

12'11 

" 1\10 

'" "" 29" "1' ", .. , , 
'" , 
'" 
, 

" " W . 
, ., 
" 
" 

'" '"'' ". , , " " 2UI6 .. .,,. 

3:ln 
121i 

" , 
'I' 

31U 

29" 4'H • , 
'" ... , 
'" 
720 
262 

10.09 
12571 
~234 
23.49 

" , .. 11J.72 

" '''' 

33~. 
121t. 

II 

" .. , 
31" " .. 4'th 

1 '10 

". ... 
:u 
Ere 

"'-, 

"" 11.02 
11873 
7076 
2:..23 

83 .. , 
18.M 

" 5227 

'" ''". 
GlI14.3 
l".1 
2..'lO 1 
38.4 

'" " , 
" " • • , 
• , , 

"" '" 11.() , 
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" '" 1 8.~ 
M 
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'" CARNIlOIIl S TEIlL COMPANY 

BEAM CARN EGLE BEAM SECTIONS 

3O"I AS 
BEllIS 

LOADS A.u..oWO\1I1A UJIIl rolOll Lo,u18 I~ TUOUBA. ... OS 0 .. P OIlND8 

A~~ tw::!r wht>a IleCl.kIm .... t.--t apinlt lateral detlertl(lll 
or un ~Uou .ro IoaWI mUl1. be redlJnld. _ ~ U 

Mulmum Readw. 8' ..... 18,000 PoIlodII per Sq~ Inch 

s ................ vo"hlt-'A'ooPI,. r_ 

'I-j 'I:" CIJ JU Jt":1 I~" CB "I ' .I'" a " )Ii" ,- '"~ ". ". ' M ... , 
'" 

.., 
'"~ ... , .. , .. , .. , .. ... , .. , .. , .. , .. 

I ..... I ...... ..... ~ . -.• .. 5200 I :ouo i 398~7 
...".. 2 .2~ 

" '470 .7 ,,:wi" 3&.' 332-" 2011 

" 
_. 

~. 
_. 

" 1' <10 010.0 402.8 3&8.0 = .• "". 3.16 .. , 408.1\ 371 1 MI.1 311.S 28-&.0 , .. 
" 6011.3 64 1.0 4920 "U.7 381.4 341).1 319.0 291.0 26.'1.0 "_11.1 .. 1I/1!1 ~ 11f17.2 4612 141 '$.1 3.';7.6 327.3 ZOO.O ~:~I~U 4,17 

" 1120,11 477.4 4:J.1 1 :m07 3.36.11 30i,Q 28tA 11.38 .. 4111 \I "MI .8 4100 3600 3 17.8 "'" , ", .• Zl2.6 :or.! 16 II oa 
" ' 00 • .27.1 all.8" 340 II :W I.! 276.6 261.8 22'J.8 1201J ,O 0.72 ., H 2.7 40:1 .8 3000 a.:l:U :lbO.O 21118 239.2 2 18.3 IIXU 7 _4ti 

" 42 1 6 386 .• :11)1.4 :1162 !l7:l" Z10.4 227.8 207.0 1811.0 821 

" 41)2 .6 l«I~O 3311.11 :1010 2(\(1° 12311.0 211 • .5 19S.4 1111.3 11.01 

'" 11l1li.0 ar.2 S 3200 2~1I.' 20411,' 2'27.7 208.0 189.8 173.4 '''' " ~(\IIO ~3111 307,,5 :l1(1.1 2:1114 :HII.2 lUlU ISI.9 1611.2 10.13 

" 3642 aU .G 2U!\,2 ,.", 2211,8 "". WI4 174.6 UII.1I " .. ,. 340(\ 3121 211:111 2.l.~.4 :no.O 201.-1 184.0 167.9 15>3." "'" " 3:.17.11 lIOOlI "'. UGU 2110 '''" 177.2 un .7 147.7 13111 .. 11112 :111911 "". 237.2 ... , 11f7.0 110.9 1056.9 142" 14 ,110 ,. ao.5.3 270,11 2.'14.& "" 1117.3 1/1()6 160$0 '50' 1311> ,,,. 
" 21111.1 210·6 :14110 " .. I UC).7 174,8 1<.9.1> 14S.2 132_9 16711 

" 2SUI "" "" 2 1" 2 11'-1.6 11189 '''~ 
,.,. IZS7 17 .110 

" 2701 "". .. " .. ,. 178.11 UI37 1019.1> 136.4 1240 1907 

" , .... 2U,9 "" ." , 113.3 158,7 I~.O 132.3 120.9 ,.,. ,. ""'. :&387 217 I 19.53 " 
, " .. 10107 12114 tl7 .3 2163 

" "" 2319 2100 1887 H13 .4 149,8 1311.7 1z.r. .7 11 3.11 22 81 

" " .. "... ... " H',. , ... 1".5..5 1329 121.3 1108 "" " 2.111 3 lnO.3 ''''. 11116 " .. IU.6 1211.3 118.0 107.8 2S."'" 
" '"'. 2138 , .. , 1101 II 1·',011 137.8 12!.9 11".9 100.0 " .. " 2270 SIll 1 "" 170.3 140,7 ' ''' 122.7 tll.9 "." ",., ., 2'J14 .," , ... 160.0 IUO 130.9 1196 100.1 .. , 211.79 ., 21011 "" 1111.7 1:>8 I 1:182 124.7 tlaD 1039 ". "., .. ,." , ... 1877 '50' 1300 1190 ,"'-, 99.2 00. "" .. 1026 1764 , ... ,W. '" . 113.8 UW.O .... M.' " .. .. 'M' , .. , 1.\3 7 I:CII.4 110 :I 100.1 ." 9 10 . " .,00 

"" 1711 18:13

1

1470 13:1,8 114 of I()OU .,., ,,~ 79.8 .... 
" 17'0.3 16111 1419 127.7 110.0 100.7 92.0 ... ":6.7 50" .. 'M. ~11l1\7 , .... IM.O .,. ." ... 7i:I M." 
'" ,., , .. .. ... " ... ' •.. .. , •• . .. 71-. ,,,. 
" , .. '.,1 , .. " ... •• •• . .. f", • •• " .. .. .... "" , .. " .. •• •• .. ---..!.!..!.... • • 11704 
t.c..II abof. uppor 1oori_1aJ Ii_.nli prod ........ iIrI ... oJl"..... ... ill Iff:I:a. 
I.-Ja below 1_ borI_tall_ will prQI ___ ... driIfdioaL 

J 



BEAM SloPE LOADS ". 
k -f,' . 

rt,. "'CC'"',' CAIW}:CIE BEAl\! SECTJOKS 

AS 
BEAM 

BEAMS 
EssENTIAL DA TA 

l\tulmum Shear. 12.000 P OUGM per 
Square Inch 

DATA 

i 
Z 

Mulmum DCfldlnw au- 18,000 I'ounda per Sq eh ~ , 
NDIIli .... Depth and PI..",. Will 

CD 301 30" .I[ 14" 

'" '" ]00 I 180 '" , •. , •. It.. lbo. , .. 
E ...... EST. 

-Weichll*' P_ • 
c B lO I JO".I[ 10 ,",," 

15 1 IJtl 
lbo. lbo. I lCI 1 , •. '" , •. 

1,-. 1113116 OI0320.oj OOM.1 8301.01 ~ 132e.: I ., (1().19.:; 6-488.7 ' 40M.3 8,-, 
' .. ."' 
, 
b , 
• • • , 
" • , 

1J1.. 61C1.J .15.0 SU.<II 416.7 
166.0 6939 G22.1 6S2.7 UiI!..7 
101.9 98. 1 S8~ 79.0 "8.2 

"~'"~ "'" l oHlo I ... " In. 'tio ' I • 6'110 6 tio 
27t\o 27' • 

"" "I' ,. .. '. '" , .. 
Duu:sIIJOSS AND aAI10M 

30 1' 130 ", ,10 14 

" 'Ii. "I. I i . 
O' tlo 61th 

2". 27). 

"" "" '" .. ," 211 

'" 
, .an , 
• 

"'" IOH 

" '" • 28t;o 

"" '" , 
'" '" , 31~ 

f, f I, 0 and k Proritl. uouaI ..... kin( dl'&fU_. 

.. J . . .. 198.7 
23:1.<10 210. 1 
43.8 311.6 
.. h<CUM , , O'h 
O'lie 

'flo ". , 
8H, , ,. II 
'" '" , :." , 
'" 

"'" 10.i 

" , II. , 
2811. ". ." 1,,1. , 
'" , '" 

JU.S 
189.0 
3.''1 .8 

30'10 
10It. 

II. ,,10 , 
28't. "'. ." l' lh , 
'" , • 

",:::-rc::;;:M AXI.wI1W 1)."1""0 MO" I!:NTft. W I: " IhftlftTAS CI!:~. ETC . 

M ..... j 1107 10 H 023 830 715 653 698 1'" 
\'",u 328 200 270 2·" 279 2M 231 210 
""'... 13.00 13.:;8 13.6S 13.77 1027 10.32 10.36 10 .38 
fb 14997 14006 1"101 13492 14103 1a..~80 13027 12421 
!be 13317 11 9 10 1(1.&77 9(HO 10048 IMlM 8259 7217 
'j .. i. IG.93 17."G 1810 10. IS IS."7 10 .33 20.37 21110 
II.oDu ... 0 l aa lUI 9{1 119 106 02 80 
I, ' ''' _ _ . '" _ ' ''' _ ,n 
LR, M .06 31.2 1 2838 25.M 22()() ZO.\o& 18<10 17.80 
Ih.C."8 "8 <11 8 48 48 4S <118 "8 
~ 88M , S ilO 7380 6641 1'>720 ,~237 47801 olaOO 

M ....... _ M •• l.oo:oum 8_nne M"""",~ i. I ............ of f~ JiOYndoo. 
v ..... _ MalimUIQ Wtob l1li"" In Ib-..doO( poll ..... 

Lrnb> - MiAimum &u Iodooolop V mal. III fOK. 
fb - AU....t.I.lfllit 8I.r_ f. Wtob lIud1lmc;" JM'U'" PI!'" _ ;"ob. 
"" _ Val ... 0( Wob .. lIu$llac per indo 0I1~ ... ".,.,..... . 
• , .... _ "' ......... ~~todwfllop \·illiaeba. 
Itau: _ Mw-. .:..1 K..,u,. wba ., _ S}i!Ddt.;" ~ 01 praodo. 

In.'' 
170.G 
32.:; 

'" IOji 

" " , 
28f1. 
20U 

'" '" , 3" , , 

... 
'" 10.4.5 

117M 
02 10 
23.18 

OS 

'" I • • 117 .. 
311811 

R I _ Wuia\a ... \'a1,.. 01_ 8I.&Ddard c-t;.. pilip :tsO. ill ~ 01 pcoaDdo. 
LR, _ MillinmmSpuillfNttod ........ R,. 
WI.c. _ WoiodIl 0( "".8tudard ~ iIocI...u..c wb rioec.1a pG<IIIdo. 
Q - c..,!Irieml 0I8trer1a\b-12 8 .. ,. 

To obcaiJI .ar. ullifDMIII, dlotributed 1..:1 ... ~ 0( _ .... dil"ldl Q b1 Ib, 
requind Ip&a 1m f •. 



"" 
BEAM 

27"I 
LOADS 

CARNEO IE! STEEL COMPANY 

CARl\'"EG IE BEAM SEC1'JONS 

AS 
BEAMS 

AI,.U')Wt.D1.E UrHFOR.l.1 Lo.u>S IN Tl!O'O'St.N08 OF P O'O'NDS 

AppllcalJleonly ,,·hCIl!Joe<::IIOIlllIl.Nl brncOO aga.illllto Jata'BJ defieclloll 
\-'or unlJrnood Il00110118 sare loads ml18~ be roducud. _ page 93 

MaxImum ll(lndlng StroM, 18.000 l'ounWl pcr Square Inch 

-------~,~==""'="""C lh aDd~ .. \\-Mllb \\'o;pl per .'001 
-...,......-.... ,. ,., 

" " " " " .. 
" " " " " ,. 
" " " ,. 
" " " " ,. 
'" " " " " " " " " " .. 
" .. .. 
" '" " 

eB 172 11" x I." cn 27 1 11" K 'M" 

"" I lbo. '" , •. 160 145 
Ibt. Ibt. 

-'."\!j" ',fc,.,~.~ .• ~. ,17., -; "'lT3':3" If •. ~ 
458.2 422.1 385.8-:mr.s: 
427.1394.°

1
300.1 326.4 

400. 369.4 337.6 306.0 
377.4 347.6311.1 283.0 
356A 328.3 300]1 272.01 
337. 31l.0~ 284.3251.71 320. 295.~ 270.1 2401.8 

305." 281. 257.2 233.2 , 
~'9]' 268.6 245 222.6 
218. 2.56.fi 234.8 212.9 
267. 246.2 225. 1 204.0 
256. 236 .• 210. 1

1 
19S.~ 

246. 227.3207.8 188.3 
231.6 218.9 200.11 181.4 
220.1 211. 1 192.9 174.9 
221.2 203.8 186.3' 168.9 
213. J91'~ 180. 1

1
163.2 

206. 100.6 174,.2 158.0 
200." 184.7 168.S 153.0 
194." 179.1 163.7' 148 .. 1 
188. 173. 158. 144.0 

:~:3 ::::IS :~: :~:: 
173. 159.1 146_ 132.3 
168. 155. 142.1 128.9 
1M. 151. 138. 125.6 
160. 147.7 135. 122.4 

152. 140.7 128. 116.6 
1"5. 134.3 122. 111.3 
139. 128. 11 1.4 106.4 
133. 123.1 11 2.5 102.0 ..... IL... ,.... .,., 
,.... "... ,.... H .• 

'" , .. '" , .. II I 101 
lbo. It.. " , •. " , .. 

hm;!" 
.... 1 ,,,., ",., ..... .. •• 7 I ~~~.~ 1.Iil 

. . .8j . . . 250.. 1.86 

3S4.i 3M.:!! 319. 288.8' !mo.o 235.9 2.21> 
352.2 324.8 W:I.2 264.7 238.3 !H6.2 2.68 
3Ut.l 200.8 270.6 2HA 2:!(l.0 1011.6/ 3. 15 
301.9 278.4. 251.3 226.9 2(H.3' 185.3 36$ 
281.8259.8' 234.1>: 2 11.8

1

100.6 173.0' 4.19 

2M.2 243.0 21!Ul 108.S 178.7
1

162.2 4.77 
2<18.6 22'J.3 200.9 ]86.~ 108.2 162.6 5.38 
234.8 216.S 105A 176.!; 11>8.9 144.1 6.03 
222.4 2OS.1 185.2 161. 150.5 136.5'1 6.72 
211.3 194.!l1 I1S.9

j 
IS8.b

l 
143.0

1 
129;7. 1045 

201.3 186.6, 161.5, 11>1.3 136.2 123.5 8.21 
H12 .1 111.2, 159.9 144. .• 130.0 117 .9 9.0 1 
183.8 169.5, 1&3.0 138.1 124.3 112.S 9.85 
116 '~1 162.4 146.; 132 .. 1 110.1 108.1 10.73 
169.1 IM.9

1
140. 127.1 114.41103.8 11.114 

162. 149.9 t35 .3 122. 110.0 00'~1 1 2.59 
156. 144..4 130.3 111. 100.9; 00.1 13.67 
150. 139.2 125. 113." 102.1 !l2.7 14.60 
145.1 134.4 121.3 109.5 98.6 89.5 15.66 
140.9

1
129.9 111. 106.!I 95.3 86.a ]6.76 

136.3 125.7 113. 102.5 92.2 83.7 17.8!I 
132.1 121.8 109. 00.3 S!lA 81.1 19.07 
128.1 11 8.1 106. 00.3 86.7 78.0 20.28 
124.:1 114.6 103. 93. 54.I! 763 2 1.[,3 
120.Si ll1.4 100. 00. 8 1.71 74,.1 22.81 

117. 108.3 91. 88. 79'~ 72.1 24.13 
114.2 105.3, 95.1 85. 71.3 70 .1 25.49 
111.2 102.0 1l2. 83.6 75.3 68.;!, 26.89 
108. 99.0 90. 81.~ 73.3 66. 28.32 
105.7 97.4

1 
88.~ 71).4. 71. 64. 29.79 

100. !l2. 83. 15. 0!1.l 61. 32.85 
00. 1 88. SO. 72. 65. W .O 3600 
1)1. 84. 76. 69.1 62.~ 56.4 39.40 
I'IIU 8 1. 1:1: 66. M. 54. 1 42.00 
••.• 7'.. 70. , ••.• n.' I .... 46.55 

.,., to.. "., II.' ••.• I ••.• .50.35 

-

l 



BEA,..\ SAFE LOADS 

CARNECIE SEAI' I SECTIONS 

AS 
BEAMS 

Ess£~"l1AL DATA 

Muimum Sbl'al". 12.000 PourKa per 
Square lneil 

'" 
BEAM 

I27" 
DATA 

M:utmum Ilendllll 811'oee&. 18,000 I~ pet' Square Incil 
-,..--

NomiaaI ~ aad n...,. \\'ldtb-Wticbl pet Fool. 

CB 111 11"" 14" C D' ~,~,~,-;-,~,~.~.~.~.~~~ .. ;:::;~,,_ 
199 175 1 '" 1 145 1J7 I I 'H ~' III I 101 " 1 85 
lbt. lbt. 1". l-"'.:'~\:--:':.::'::': lbt. lbt. It.. , lbo.. Lt.. 

EI."",,I::<~ 

8,·, , .. ... SU .• 4U'rJjU 610.7 ". .• ." 78.9 71 1

7376.96746.86121. 5$)8.7 4975'14472_1 4007. 
0. 1 408. 1 In.7 J14" 1 1tJ. ] 

liOO.2 -ISIO 187.1 100.7 148.0 
(I 644 37.5 J3G 300 

3.W.'>.7 32 17.02899.3 
lU.1 lJS.J 116.] 
131.7 116_0 103.0 
26.9. 240 21 1 

d 21U 27" 

D. 

'" 
1011::< .. 0:<& .. ",0 O"UOU I :<C'~'~~:::U;=o~~~o­.. .. , " 2 7n 27110 ". 2"10 " 26'll. 

b 14ti. 14 Ji , 
" 'U. 

• H. HI. 
• ... '" • " " • "" "" '. 5'.1. 5"1, 
• :m. 21\. 

• ... .. , ..... • • ..... , , 
t' '" '" -

'" I H .. , 
" " '" " , H • • " 

, 
", , 
, 

" 10 ", 'Ii. , H' 

'" " "'110 '" , 
"" 2·H' 
.~'H. • H. I "io 
H' , 
• '" • , 
3U '" f,f., oudk I'rorid, III • .! ... kina d......, ... 

..... xu.u .. n",:<".so MQHESTII, 

__ 'I II<I' ,,, 6711 6 12 '" V..... 250 "" "" ". '" t.ooi.II 1281 12_8.8 12 1).5 1:10:1 , . ., 
fb 14729 14322 138~ 1:l2U 14 162 
fbi; 11135 1lIIO' ",. 7670 074.1 .,DIioI 15&') 16_11 1681 17_75 HU.7 
~ 116 '"' .. ,. ", 
~~, '10 '10 '10 '0' II. 

28.14 2592 " .. 22_88 18.88 
Ih.C. " 

., "2 " 
., 

Q 6115 . 5l1l0 .. 01 .. S07 4304 I 

0110 '" Bah 01' " ", U· II, 
" 

'~Io 'H. .., 
4'~h 4'U. <1'110 41 th 41th 

2.'. Ii. 25Jh 25JIo 251 • 2.~u· 
2'H~ 241i "" "" " • • • • • I' li. '" 

,,, 1110 Hh , 
I " " 3n " '" r '" '" • , • , , , , 

" 
W ItO RMIIIT"''''C''~. E~ . 

4"7 1'141) 397 3S7 '" >OIl • 86 '00 ". , .. 
9_"" OA7 ." 957 8.74 

13600 12000 12221 114M 118118 .... 7335 "" 5280 "'" 17.<1.3 18.48 19_88 

'~'i'\o" " " .. 
'" "" .. " " 17 _011 16 i5 16.90 16_82 15.26 ., ., ., 42 ~2 

8808 '''' 3176 "'" ,,,. 



CA RN EOI E STEEL C OMPAN Y 

CARNEGIE BEAM SECTIONS 

AS 
BEAMS 

~ 
1124"I 

LOADS 
ALu1'wAI)t.E UNIFORM Lo"I)S I N TIIOUSAN08 OF P OONDS 

AppUca.l>leOlily .. hOD !lC(:llolU a.ro braced agaJns~ lawrai dctloctLon 
For unbracod !IOCtlOI\ll WO 101'(1. mUII~ bo reduced, 100 pag(l93. 

MUlmum ))(lodlng Sl~. 18, 000 Pounds per SQuaro Inch 

.... • 
,~ 

C D ]44 

160 150 
lbo. lbo. 

]4" s 14" 

140 110 
lbo. lbo. 

cn ].(3 ] ~" x Il" 
I no '" ,_. '" '0. '0. 

C 8141 1 4" ,, 9 ,," 

U 85 ' 6 
lbo. 0.. lbo. 

,., ., .... 0 ,,,., 

II II •. ' • ••.• ..... 245. 222. 198. " I-m"" 110.' . .... .... . ". 225. 2OO.ti 182. 
" .~~ ...... '''''It. 278. 25<i. 232.; 201. IS1 .S; 168. 
14 ar,:u . 330.0' 307.1; 286.0 25S. 237.3 215., 192.9 IN.~ 100. 
t S 328. 3Q8.~' 287'! 266.9 2-tL 221. 201.4

1
180.0:

1

162 ... 
1

145.6 

16 308.1 288. 269. 250.2 226 .• 207.6 ISS. 168. 152.6, 130. 
17 289. 211. :!Sa. 2.'J.~.~ 213.1 I05A 117.7 15S. 14:1.G 128." 
18 273.lS\ 200. 2:39. 22¥..~ 201. 184.1> 167.8 150. la5 .~ 121." 

20 Z46'J Z3t.o
I

215. 200. j 131.1 166.1 11'>1.0, 136. 122.1 109._ 
19 2MI.4· 243. 1 220. 210.7 100. 174 .~8 100.0 142.1 128.51

1 
I H>.O 

21 23·1., 220.0,205 •• 100.6 172.5 153. 143. 128. 116.;1 104.0 
22 22--1 .0; 210.0 191'>. I&:'! .() 164.7 1M . 137.3, 122. II l.i)I 00.3 

~~ ~lU ~:~ :~~:~ :~:~ :~i:g ttU :~U Uh :g't:~ ~tg 
25 197 .:.! 184.3

1
172.4

1
160. 1 144.U 132.UI I20.8 108.0

1 
97.71 87.4 

26 1 81U~ 177.7 165.3 1M.O 139.3 127.sl I1 6.Z 100.01 03.~ 84.0 
27 182.6 171.1 1119.7 143.3 1:l-4.2 12:1.0' 111.9 100.0 90.4 80.0 

~ !~i !~:~ !:H !H:! !~'~4 lli·6; !~.~ ~:t t~·~ ~:.g 
31 169.~ 149.J 139.1 129.1 116 107 97.4 
32 IM.O 144.4 I:W.7 ]26.1 113 103 94·1 
33 14!).4 140.0 130.6 121.3 I,,,,oo ,~ I~ 9,,"0,' 
34 145.(j 135.0 126.8 117.7 ... 
3[, 140.~ 132.0

1
123.2

1 
114.4 103. 940

1 
86.3 

00.0 S .. 72.& 

87. 1 " . 70.6 .... 76.3 68.3 
8\.8 H. "'" 79.4 n . &1.2 
77.2\ 00. 62.4 

36 136.11, 128.3 119.7j 111.2 100 923 83~ 
37 133.2 124.8116.6108.2 91. 89' 810. 
38 129.7' 12\.6 113 ~ lo.~.4 9 .... 3, 874 79. 
39 126.4 118.4 110. 102.7 92.9, 85 774 
40 12321 1Ia ~ 1078j100 1 90 83.75 

42 1I7 '~ IOZei 9.')3 S6 7111 719 
44 1120 ' .... . 1---..:0-1.' .•• ,., .... OI .• ~ 
46 '0" 1 ,H, u, ~ .... n.' .... 1 ••. T 

15.0 ". 00.' 
73.0

1 "". 59.0 
71.1 64: to7.I. 
60.2 ". "' .. 
".~ 0 .. .... . .., 581 112.0 ":; I u., •••• 
"" al.' .... 

L.do .bert. u_ boriJoatalliHo will produ"" mu;mum aUow.bI ........ '" .eI.. 
t.o.di below I ....... b<:IoUoalalliHo will produ"" u .... ddecUooo. 

.... 
,." 
2.68 
3. 15 
3,6..'> 
4.19 

~ .i 1 
5.38 
6.(),'J 
6.72 
7.46 

8.2 1 
1).01 
0." 

10.73 
II.M 

12,1)9 
13.67 
IUlQ 

"'" 16:76 

11.&9 
111.07 
20.2& 
21.63 
22.81 

24 .13 
25.49 
26.89 
28.32 
29.19 

32.85 ,. . ." 
39.40 



, "' 8,·, 'N 
'"' 

• b , , 
• • , 
" • • .,.;". .­.' 

8 EA M SAFE L OA DS 

CARr-.'EOIE BEAM SECTIONS 

AS 
BEAMS 

EssENTIAl, DA TA 

:\Iaxlmum Sh(laJ', 12,000 Pound. per 
Square Incb 

BEAM 

DATA 

Maximum Sending StroA. 18, 000 I'ounds pm' SqUllro Inch 

6(MS5.7 "720. 
4 10.' JU.' 

: 626.0 "'S9.3 
7<16 6g.6 

N...w..I Depth.....t"- Wkhh-WoidIl per fooc 

14" .. 14" Cl$lU l~" .. 12" CO 141 

I U O 1 110 1i01 110 100 '4 I 
. It.. • II-.. , ~~ . Lbo. I lbo. , Lbo. 

EI.IUoIl:l<TfI 

14" ... ,," 

as I 7. Lbo. lbo. 

"'380.4 4()oU I 3009'l''''u3020. 2734.92-157. 2184 .. JU.l JJl.. J OL . In.1 151.7 In .• lOl.S 11l. 0 
"63.1 .. 11.!i I 2.~18 2322 226.9 130.2 116.2 102.6 
601.6 6{I.1!..L!..6.0 'U,9 _ 37.8 26.4 23.7 21,0 

DUU:S810l<8 ~SD O ... UOU ' " lSC'lIu 

~ '1i ~. c,",""";'",,,,", T2",t 24"i\.2 .. it ~.=T";;:;'7":-~"7'C.'-j;-;;'7'-
14 " l14~1o 14'io 14 I!!!l. ]2flo 12 9lt 9'Ji 011 

'fl .. '10 tit I" I' II, U ,it n ' Ii Hh I 'ti. ~L , 'I ,,10 ,j, 'II. 
OU 6" 6f~ 8" 6'fl 6"1 5"h. 4'1'1 "1' "I" ----------20U 2(m 21m 20ll 201' "I' !!(m 2m 2 1" 2 1 ~ 
6" 61i 5'i 5Ji 'IIi 4 ,. 4·,1. -IIi. 4110 <III. "lito I ii I'H. IJi I' I'U I " I ll. ,,, nit 
II IIi IIi I ii IIi I 1 JI " » _ _ _ _ _ _ _ _ _ U 

66666556116 
3U 3\( 3~'-. .J 3 11 3 3 3 2_, 21, 21t 

r. r,.o..t k- Proridt-..l workiq; 1'1 __ 
M ,"'I"UM B~"I)I"o :\!OML"TII, W". RUIIITASCM. ETC . . 

(1 16 [;77 63 4~:178 338 305 273 "" oro • 198 ISS 7 143 130 146 13 1 117 '" '50 " U!43 12.47 [;2 11.60 II 6'; 11.27 9.32 9.36 12.52 12.61 n . 
14684 1436 -43 12811 122 11 128W 12 100 113M , 13989 la569 ]34 
9838 00.13 40 6.168 6·194 6437 5<>13 ~li98 8226 1411 " ., ... i~ 13.0Il ' <&.36 6:.! 16.48 17.110 16.M 17.7;4 10.37 14.82 11'>.40 " It...... 95 87 9 61 62 62 53 44 " " 6 

It.! \17 97 :; 77 71 79 71 M 
t.It, 2:\.41 2:1.81 31 2Ui7 2127 11.00 17.20 111 .. 80 " " 

, 
23.11 23.0 1 , .. 

WlC. 36 :'16 II 36 36 36 36 ou ,. 36 , 
Q ,,030 _ 4610 23 3:lln 3O'.m 2700 2442 2184 -1310 """ " 101_, .. Mulmma s-fuo& M_~ '" lb ........ of (oat JICIU"'Ia. 

V ... .. M.w...m Web SIt.. III l""'-'o of pOll_ 
Laabo .. Wua-oo Spaa co deYdop V .... ill 1_. 
Ib .. AIIoorabIe 110m san. fur Web a...uu.. III JIINIII\I per _Indo. 
fbi. .. Vol ... 01 "'obla &.ciliDc ~ bod. all..u. u. ......... 
...... .. 101m.- Errol ~ IOdenlop\' in ...... 
R.rm.. .. Mou..... EDd RacUcJ. n. ., .. SH btdIc. ill u.-..s. aI poaD. 

L!
1 .. Mldmulll V .... alooe~C-UO" pq,2)3, ia tt.o..DdIrlPlJllll,k. 

I,H, .. ~h .. I_ .. SJ-;"f_lOde'<'el""Rl' 
WI. c. .. WeiPt of "".!lw>cI1II"II CoaIHltlloa IAdudiac web ri~ In pIIWIdo. 
Q .. CooftIrieatalBtreulb_ltS,...,. 

To tIblai_ oafe ~nif....,.q. diotribo.l1.ed Io.d III ~ado of pOIIDdo, di.;do Q t". lb. 
requito1 ~ iD feel. 



114 CARNEGIE STEEL COMPANY 

·r-B-E-A-,,~;-----'-~C~ARNECLE BEAl\1 SECTIONS 

AS 

21" 
BEAMS 24"I 

LOADS 
Aw.oWA1IUl UNIFORAI l ,o.l. llS IN TUOUSANOS OF POU NllS 

A pp':llcablll only when sectlo .... are braccli agalnstill.t.eral deflection 
f or unbracod 'le(.1. lolIS 5aJ" lOads mU61. beroduced. 800 lmgc 93 

Maximum Bend ing Slt"'Olll, 18 ,000 ['ounds per Square I nch 

CII Zll : "_ina! D.pth.ad n..na. Widlb lI'eid>1 pot FooI.'""--=c--I . • 
Spu> Zld}'P CBJU 1 1""U" CB1 1l 11-;' ",,, ;~j 
;.. I-C,",c"II-c,C,".-TC,~,O.-T 110 III 104 '-~ .. i'T-'~"oi--c-~ .. ~i-~.~,-1 8 ~ 

__ + c'"=-- t-'c"o-+c'"o-+c'"=-+c''''-=-r-='"=-CtC'"=--r'="c-r'="c-+ '="::..- f---
i J.,ri'_, 9 ,,,., ..... ..... " •. ' 

10 ID5.4 "Sf1j~""Eir.l~ 

11 177.6 " ... nt., " •. , 2282 ~l~'~ 200.3 ISS" 
12 162'8~~ _ .... 0 ..... 209.21005,18361709 
13 100.3 284.7268. 1 251.2 234.5 21(.6 103.1 181.3169.51&7.8 
14 1396 2643248I)Z33:l:lI~S2021 1i9.3 IM.4 1& •. ·1 146.& 
1& 130.3 Z4U:7 232:3 217:712W:3 I !;S:6 167.4 1&7.! 1"6.9 136.7 

16 122. 1 231: 217.8204.1 UIO.S! 116.8 1!t6.Di I41.3 1:17.7 1282 
17 114.9 217 .• 205.0 1!l2.1 119.a, 1004 141.7 138. 129.6 120.6 
18 108.S 205.6 H13.6 181.4 169.4 157.2 139.& 131. 122.4, 113 .U 
19 102.8 H14.8 18.1.4 111.9 1\10.5 148.9 1:12.II 124, 1 116.0101.9 
20 97.7 1S5'j 174.2 163.~ Ja2.~ I"IA 12~] 111. 1I0.1102.a 

21 93.0 tiO.'1 165.9 15~.5 141>.'1 IM.7 110.6, 112.310,1.0 07.7 
22 88.S 168.~ 158.4 14S.4 1311.6,1286 1\01.1 101. 100.'1 93.2 
23 SUI 100.9 151.6 142.0 132.6 123.0 101).1 102.~ 9::' .& 89.2 

~ ~H :~:~ l;~:~ :~:~ :~~:g ::~:g :&U\ gt~ ~:~& ~:t 
26 75.1 142.3: 134.0 12:;.6 117.3

1
1088 00.6 DO.!.i &1. 78.0 

27 724 137.1 12\"1.1 120.9 11 2.9, 1().J.g 93.0; 87.3, 81. 760 
28 60.8 132.2 124.5 IIG.6 1089 10l.U 89.71 84.2 78.7 73.2 
Z!l 61." 121.6 120.2 1\2.6 1115.1 D1.5 8(1.6 81.3 76. 10.7 
30 65.1 123.41 11 6.2 108.8

1 
101.6

1 
94.3 83.1\ 78.6j 73. 68.4 

8 1 63.0 110.4 1124 IOS.3 98.3 01.3 81.d 76.r:} 71.1 00.2 
82 61.1 llIl.71 108.9 102.0 DS.3 88.1 78.a 73.7 68.9 64.1 
33 50.2 112.1 100.6 98.9 02.4, 85.7 70. 11 7U 00.8 62.1 
34 57.6 108.9 102.5 00.0 8<').~ 83.2 73.8 60.3 04.8 60.3 
35 M.8 101).7 00.6 93.3 87.1 SO.S 11.7 67. 6.1.0 aS6 

as 64.3 102.8 96.81 DO.~ &I. 78.6 OD. 61>. 01.2 5;.0 
37 52.8 100.0 04.2 88.~ 76.5 07. 63. 606 654 

38 al .'l 97.4 0 1.7 85.0 '0.. ".. 66' I~l"'O .... 39 50.1 .... ••.• "'.7 .... .... .. .• roo:< .... .. .• 
40 48.8 .... IT.' .... ".1 '." I "'~ II.' Of., .... 
42 I 46.5 
4,1 ... . 
46 ... . 

1..'>1 

.-" 
,-" 
2.68 
3. IS 
365 
4:1() 

4.77 
5.38 ._"' 
6 .72 
7.45 

8.21 
9 .01 ._" 10.7:1 

11.64 

12.59 
13.51 
14.00 
15.&6 
16.76 

17.89 
19.07 
20.28 
21M 
22.81 

24.13 
25."9 
26.89 
28.32 
211.79 

32.85 
36.05 
39.40 



BEAM. SAFE LOADS on 

__ .l. 1r "f,~; 
• ., 1> 

~ ," -
CMlNEGIE BEAM SECTIONS 

AS 
BEAM ~ , ; ... 

BEAlIIS 
:E SS£STl,l.L DATA 

M.~lmUln 800..-. 12.000 l'oundlI per .. --
I 24" 2l" 

'-5{' _ 
I n.4 

DATA 
---tr-": 

:\Juimum Dcndlna Sll~. 18,000 l'OUOWlIICI' Squam Incb 

NOIalllAl Deptb.IId FI ...... W"h.lI-Wei&bII'"' Foot 

ie"""r---'-'CB lU 11" x llu CO 211 1 1"" 9" 

IJI> 118T '" I ." I ." I 9~1 .. I " lbo. It.. _ U.. ~ lbo. lbl~ lbo. lbo. 

EL"'''"'''TII · ., ,., .. , 
8., 

10:;3.8 3313. 31(XU 2800.- 2&83.7 2476:31 '"'' 
IU.S J08.4 190.4 1'71. 1 15.1. 1 In.7 lot.] 
68.0 401.7 37;'1.9 340.7 324.3 298.7 125.0 

-"""_''--''-''"'~_''J,&74 63.& 49.8 411.9 27.& 

""" '''.5 116.3 "., 
.,,";,,179-1.4 Ill. ' "0.t 
107.7 00.2 
23.8 22.0 

D ' >I&N$' O"''' .. ,..0 O"COII<II 'If INC"" 

d 24 :lOi :Hn 
b Sli 13'" 13)i 
t » " u p ' Ii 010 I 
,. 4U. 6~h MI, 
t 22\i IO'h 1 1l~" 
f 21% 171' 17Jt 

,. Hi. I 'HOi III f, 3)1. 6)i I 6\~ I 
• !" • ..... 3i a" a!~ 
,1IIWiI /) S Ii 

21)' 
laHa • 6n. 
IflU. 
ln~ 

'" ." • '" , , "-- .'c:'':'''' .-t::i' , f, r ' ... o.od k !'Noid. -w "orklq d ............. 

"~ 
,,, 

"" 436 < .. ". ,~ . " ... ... 136 '" .... 8 "8 ILs.l II.n 1191 12.05 
~ 11250 1488 ' 146113 142.'>3 "'OO ... <300 .... .. " 162<'1 6916 ..... 1960 II ." 12.2-1 1258 13.01 .... " .. " " GO 

~RI ~I~ I 72 " " ... 
HI.OO 25.70 UW 2:2.09 23.10 

~'~.c. 36 30 '" " '" 19M 3701 ,.", 3205 "'"' 

" " I" t" 01, 
10'h 
11" 'I' \ ,10 
• 'il , , 

31i'! 

'" 12.07 
13~3'1 
62017 
13.61 

'" " 22.81 

" 2828 

21U 

"" ,,, • ·HI. 
IOh. 
171' 
31> ." • 
'" , , 

2lfi 2 1U 
\Hlo I 9 110 

• U 'Jh , 
4~. " . 

IIl1i. lini. n" I1U ali 31i 

!dJ'''' !" 31' ali , , , , 
Ihlll~T":OCI':S. ET<.'. 

314 296 I 276 
137 128 119 

lJ 16 0.2 1 0.2(, 
] 1223 1 3~ 13468 
1600 6960 6330 
1268 13.07 13.M 

117 6 1 Mi 
70 66 62 

17 .93 17.66 17.77 
30 30 :10 

21110 2.158 22()3 

" , 
I" I" n, 

10h. 
17" 

'"~ Hi, 
• 
'" , 
3 

, .. ... ,.w 
13014 
"00 
UII 

00 

" tHIS ,. 
2MI 



BEAM 21"I 18/1 

CARNeon; STEeL COMPANY 

CARNEGIE BEAll I SECTIONS 

AS 
BEAMS 

LOADS AUA)WABLE UNI FOR)'! Lo"DS IN T UOUSAND6 or POUNDS 

L ___ __ " ApplJa.bloonly ... ben 1IO(:1I()M&rII bnQld ag&i1Jll~""lera l d«laeUou 
For unbraood IOCl.Iou saro 10&111 m\lS~ be reduced , _ PIl¥O G3 

ManmWD IlIl<ldlna Stl"llllll, 18.000 Poundtl ~ Squar'$ Inch 

NOIIIiaoJ o.,ptb &ad rtao,; ..... ltIIl>-WeiI!bl 11ft' 1'001. 

CO 111 ]'" x SU CO 18J 18" . I ]" I-c,o,, --:,o,:-: 58 55 100 <),1 86 
_-!I-"="c. ~ lbo. lbo. lbo. lbo. lbo. u •. 

.... ,...l!!.:.!.... ,",., ... T • • " 
" " " " " 
" " " " ,. 
" " '" ,. 
" 
" " " " 30 

" " " ,.. 
" 
" " 36 
30 

'" 

""'2TT.1r 109.3 . 
1\1.1«1 177. 1 160 •• \<108 .11 
17t,3 169 .• 144.4 1;W.O ...llLL-~.....!!!L. 

111.9 
157.0 
145.6 
135.1 
I~O. I 

118.2 
111.2 
IOb.1 "., .... 
90.' 
• 0.0 
'U 
78.8 
75.6 

72.7 
70.0 
67.!. 
,3.> 
03.' 

158." 
'0/05 .11 
134 I 
1245 
1102 

108.0 
102.5 
8O' 
917 
87 .1 

83. 
70.~ 
75.8 
72.6 "'., 
67.0 ,,., 
OIHI: I 
60 1 ' 
68. 1 

H4.{l 
132·8 
122.6 
11 3.11 
100.3 

011.6 
00.' "'. 83.' ,g.7 

7lHI 
72.5 
00.3 .... 
83.' 
0 1.3 
60.0 "' .. M.' 83.' 

131.2 ,,,. 
111.1 
103. 1 
00' 
00.' .. , 
60' 
16.0 
7Z.2 

68.7 , ... 
82.8 
60.' 
51.7 

OM " ., 
al.6 
40.8 
48.1 

121.1) 
111 .7 
10;1.1 

\1. ... 7 
80.'1 

83.' 
78.8 
1<1.5 
10.6 
67.0 

83. 
00' 
68.3 
M' M.' 
GU} 
411.6 
<17.11 
462 
44.7 

213.3 
105.6 
ISO.5 
167 .6 
I OO.!I 

140.7 
138.1 
100.4 
123.5 
111..3 

1118 
100.7 
I()'J.O 
07.8 
03.0 

00.' 
'"" ... 
60' 
78.2 

108..& 
181.0 
167.0 
1";6.0 
l4a.6 

136.5 
128 .... 
121.3 
1 14.9 
100.2 

1(1.1, .0 
09.' .. , 
91.0 ". .... 
60.' 
18.0 
75.3 
72.8 

"" I 1118.2 
IM.3 
H4.2 
laHI 

126.~ 
1188 
112.2 
I CML1 
100.9 

'" tH.8 
87.8 '"., 
60.' 
77.6 
7 ... . 8 
72.1 
69.6 ". 

810 .s62 ;51.4 46.6 43.2 75.7 10.... M.l 
59.1 $4.6 498 4U 41 .9 ~~..-E..L 
.57.3 628 48.3 ol3.7 -10.8 TL . ' ".2 .... 
M .6 51.3 ~6 0 425 39A n.' ••.• .. .• 
5-4 .0 49.8 45..& 4 1.2 38.3 ... . .... "., 

52.1\ 48" 44.3 40 I 37.2 
5lo l 47.1 ,13 I !....ll!..:Q ..2!l1.. 
~_ .... ~o ••• I .... ..I 
I~~ .... >T.' U .• 

".1 .... II.' ' " ., ".1 

'" ,,. 
'56 
2.2:. 
268 
3.16 ,." 
4 .19 

4.77 
5.38 
00' 
8.72 
7.45 

821 
9.01 .. " 10.73 

11.64 

12 .511 
la.57 
14.00 
1600 
16.76 

17.89 
HI .07 
20.28 
2 1.63 
22.81 

2-4.13 
25.40 
26.89 
28.32 
211.79 



I 
! 
" 

B EAM SAF E LOA D S 

CAR.l'I.'EGLE BEAM SECTIONS 

AS 

0-:::::::::::::'" 

BEAMS 
EssE STlA" D ATA 

Maxiruum Sboat, 12.000 Pounds per 
Square i nch 

BEAM 

I 21" 
18" 

DATA 

Maximum !lendIng SU'el5". 18,000 PoundllJoCr Squa.ro InCh 

No:ninal Depth...d n ..... \\'idlb~W,,;pt per Foot 

1 1" X 8" 

.. T .. lbo. lbo. 

r:::;;=:;:::;~C~·'I' " I- 76 70 I 
lbo. lbo. " , .. 

C O 18J 

'" , .. 18" " U " 

" " , •. I •. 

I ,·, 
8.·, 
I •• 
S .. 

1684'mI542.0 .. ,O'~03".'3-'-1 :~:.;:''"; "., 
151.6 145.1 Ill.9 110.3 111. 7 
70.67 64.3 58.2 52.0 47.21) 
17.4 1~.0 14.6 13.~'- 11.8 

1783.4 
1'5.6 
263.4 
42.0 

11W8.4 1[,14. 1 
l M. 9 168.1 
234.0 214.7 
3S.0 35.S 

, ". b s. , 
" • .". , 3'li. , '" I ISU 

" 
:nt 

• •• • " 

DUoOI:N810NI1 AND OA1;'O,,", ", 

2ljt 
8U. 

I" 
:I ilt 
"I '" '" I tio 

" 

2n' 
8110 

" T' 3' h 

'" 18t" 

'" '" " 

" , 
" " 3't h 

IOU 
18" 

'" H I. 

INcllt:II 

IS li IS h " 12H. 121f. " " Ii, U· 
51;io 'H. 

61t h li~: l0 1611 '" ". 151i 1.5]. 
611. fi \1 . Mit 
1'10 '" H I. , It 

I..w.. '" '" '" :It: '" 3n '" .-- , , , , , , , 
.' '" 'I' " ,,\ 3 , 

I. 1,, 0 ... d k- Pr<mcI ........ otkiq d ............. 
MAXIMU,. IJENUISO :-.fO"':N""'. WED {tKlOllITANCE8, ET'C. 

2JO 21S IIXl 180 168 20;1 
120 110 100 01 00 10!l 
7.86 7.89 7.!H 7.00 7.43 10.77 

13;173 12845 12200 11486 111i3O 147 11 
6272 5:.62 ' 4S35 4135 4151 1326 
13.83 14.54 15.018 16.60 16.52 10.32 

H ~ 42 ~ ~ w 
~ 00 U U 47 U 

15.25 \5.56 15.05 15.36 14.26 22.57 
~ ~ ~ ~ ~ 21 

1891 1H2 15l)~ 1""4 1340 2347 
MIIIOJ. .. M • • ;mum Ikftd~ Mo.,...t in Ih<U&Ddo of fOOl. poundo. 
I' IIIOJ. .. Muimum Web Sbear in tbouoaado of pOUIIdr. 

273 
IB\ 

10.84 
14340 
BOO' 
10.63 

" " 22.74 

" 2 183 

Lo>iD .. Minimum RI>&I1 to> develO!> V ",,".in r~. 
/h .. AH.....tlla l1a;t 51 ... r ... Web Buekiinc ill J'OUodo per tQuar.ID .... 
/ht .. Vol"" of Web In Butklma per ineb of l""ltb ia pouado . 
•• mill .. MlIIimum EDCI 8~".J 10 develop V ill la_",",. 
Rmal .. MllimuIII End Rsellaa wbu I, .. ali i~cl1a im t~OIaDdI of pII\I.w.. 

, 

2,';2 
93 

108Q 
I:JQI7 
[,<J7I) 
1102 .. ., 
22.43 

" 2018 

It, '" Ma.m,um nlu. of one Sbadard COIIoao:lloa. _ . 2.SO. in th...-ado of pou",," 
Lit, .. Mi"imnmSpulnftoetlOd .... '.,;dl\. 
\IO't. C, " Woid>t of oae S\llnd&ni Coa-uoa acltldiq Qb rintl ill pouado. 
Q .. CoofIlei ... lofScrea~h .. 12S,·,. 

To ob\,ojo .aI. u,,;rOl1Dly dittribut.lld lood in tb-» 01 pou"'" di>ld. Q b:J' tho 
requiml ~ in r"",. 



'"~ CARNEG I E STEEL COMPANY 

nEAM 

18"I 
CAR.NECIE II"::A.\ I SECTIONS 

AS 
BEAMS l 

LOADS Au.oWABL& U"'U'OIl)l LoADS I ~ TIIOU8.-\NI>8 or P OUND" 

APplicshht onlY .. hea M'CI.IowI are bn.ced IopINlt IlItoral datloetlon 
10"01' unbt'aced.coct.k/nlI..r" 10IWbI must be rodUOl!Iid, _ paae9.1 

Mwmwn UeodJng Stl"CllS , 18,000 PouIKill per:\q\UU'9 Inch 

--~--- NOIIIIaI ~ and n...p Wldt.b - \\'eid>1 per F_ 

---
7 • • •• .. 
" 1:1 

" " 
" " " " ,. 
" '" '" '" " 
" " " '" ,. 
" " " " " 

co 

" , .. 18l 18" x Ih" co lS I 18":c 1'1" 

---
H. 

173..5 

167.7 
144.6 
Ila./) 
123.U 
11 6.6 

101.t 
1021 .... ... .... .... 
78.9 
76.4 
72.3 
69.4 ... , ... 
02.0 " .. 

I 
57.8 .... 
64.2 
•••• n .• .... 

" , .. " , ... .. ... .. , .. " , ... 
~ 

" , •. 
-----.IlLL. ~ 15-I',I-----'.1ll.. 

~ ----1!LL c T57lI"""l'IT6 1:H.8 128 .• 
177.1i H\.5.5 1<lO." I~.D 110.8 113.0 
100, 1 H8.9 1211 .3 11 3.3 101.0 lly'U 

IU.1I 135.4 114.9 
13:14 12-J. l 10.:;.:1 
I ~U! 114 .6 !l72 
114 ,1 108.'1 00.' 
106.7 "'. 842 

"'" ", .. 70,0 ." ", 7<t rt1 "". 82.7 702 ... , , .. 'M 
80' 74." 63.2 

76.2 70.9 60.2 
72.8 61.7 57.4 
69_6 64 .8 641) 
00.' 62. 1 tl2.6 .... 59.(; 00.5 

01.8 117.3 4S.8 
60 .3 51>.2 48.8 
57.2 .,., '" "., 51.4 43.8 ., .. 49.0 42.1 

61 .8 48.0 .... "'. ... 39.6 

... I "., It ·. Of., .... 
I 

.. -. 
".7 .... "., 

103.0 98.1 
11 1.,1 ., .. 
87.2 .... SO., 77.0 
76.6 71.0 

70.8 67.4 .. , .... 
629 00' 

"" " .. LOG ., .• 
M .O 61..& ". 49.0 
'19.3 48 .1) 
47 .2 44.9 
+&5.3 ~3 .1 

+&3.6 41.6 

I 
-I1W 39.9 .. , 38.5 
391 37.2 
37.8 06' 

" . .... 33.-1 33~ "., ".f II.' 11.7 
,"., 10 .• 

I 

.... .,.. 
78.8 
73.2 
68.3 

.... , 
00.' 
06' 

'" 5 1.2 

48.8 , , ., 
... .. ., 
" ,. •• .. 

.0 • " , 
" 06 

" " 
" " ". .. . • !!... 

" 
, 

0 .9\ . ,. 
• •• .... 
,." 
2.0~ 
:1.I t1 
:1.65 
4 .HI 

-177 
5 .38 

'''' 072 "' . 
821 
1).01 
11.115 

10.73 
11.6-1 

13.!;9 
J3 57 
1-160 
1ti.66 
1078 

17.8!l 
111_07 
1!O.28 
2 1.ha 
22.81 

J 



. IlJ"" 
r;'- _ p i I- - , 
, f 
: " - -- . ,;:- . ,I'. 
" r , , . ' 

: .-'" - ! 
; to'-a",,: 
'--b-~ 

BEAM SAFE l.OADS 

CAltNEGlE BEAM SECTIONS 

AS 
BEAMS 

EssENTIAL DATA 

Muim\llll Shear, 12,000 Poundt pCI' 
SqU&nI l ocb 

'" 
BEAM 

I 18" 
DATA 

Mu::Imum Ilendln4l 8tn., 18.000 Pounds per 8qlUol'e lneb 

I z 

,., 
8,., , ., 
8., 

• b , , 
• • , 
r, 
• • .... ...... .' 

" j .... 
1318.8 
1"'.6 
00.9 
21.2 

" I ., Lbo. It.. 

CO 18 1 18" :(1)i" 

.. I U $I Lbo. Lbo. lbo. -=--'---'=-
., , ... 

ELIU ......... 

"" os .... 
13980 
."" .. ., .. .. 
17.<&0 

" H'OO 

1117. 1 
12·11 
764 
180 

,,. .. 
849 

'"'' "'" , .. , 
" .. 17.32 

" ~1"S(l 

""'. 105.3 
490 "'. 

1M ,. 
7.34 ,,, ... 
"'" 1198 

" " 15.41 

" 1264 

~-;;;;;;;-r-..-=-8M. I 810.0 768 G 
9044 89.9 M_4 
43.3 40.3 38.7 
11 1> 107 loa 

142 '" " " ' .M 6 .65 

"'" ,-.. ,. 4874 

'''' 1214 

" " " .. 
!.'i.a! 13.49 

" " 11 33 1079 

'In r. • , 
tBn 
16,. 
't!, 
I ~. , , 
'I' 
". 
'" 7.4 1 

11785 
:1771 
1383 

'" ,. 
16.07 

" 10'" 



'" 

l:'~I I 
CAR N E G I E STEEL COMPANY 

CARNEG IE SEAl''! SECTiONS 

AS 
BEAMS 

LOADS AI.ww~1J1.E U~lroRM LoADS IN 'l'1I0USANOS OF P OUNDS 

Applicable only when 1leCt10Tlll am bra.<:tld .. ga.IWl~ lateral doHOCtloo 
Fot' unbraood .ectlona safo 1O$.d1 must bo reduood. _ l)&g(l 1)3 

"'u lmuUl Bending SU"('M, 18, 000 Pound.!! per SQuaro Incb 

st>u e ll 105 16"" . ,," C D 164 16" x 11" ell I U 10" x 8~" 

r'!, J U 101 100 90 I 8l 76 ' 68 I 63 58 

•
~ ~ 11:& Lbo. ,..... ~~ ~ ~ 11>0. 

".... "7.. " •.• 
'00 .1 1;7.' , .... "TnT T4!r.ir-r.mx 

10 lfi:S"-rrn:irI~ 136.6 126.6 H O,t> 

II .... I 1t1.1 17104 1.58.1 1«.7 124.2 115. 1 105.9 
12 ~"'T!Rr.i" " ... 157. 1 144.0 132.7 113.9 IOb.5 91. 1 
13 I SO.4 176.2"'I1f.r.'!r '''5.0 133.7 122.5 1%. 1 97.4 89.6 

~t : ~~:~ : g~:~ 1 m:~ :~:~ m:ij :~:I gi:~ ~:: tH 
16 1 ~.9 143.1 133.8 117.8 108.7 
11 144.8 1S4.7 125.9 llO.O 102.3 

00.' 'M 79. 1 72.8 
03.' "'A 74 .11 68.6 

18 136.8 127.2 118.9 104.7 00.6 
11) I W.6 120.5 112.6 99,2 9 1.6 
20 123. 1 114.5 107.0 94 .2 S6.9 

" 117.2 100.0 101.9 

" 11 1.9 104. 1 07.3 ., 107.0 w., 03.0 

" 102.6 95.4 89.2 

" 08.5 01.6 ,5.0 
" \ .... , ,8.0 ,,., 

" 0 1.2 PA.8 70.3 

" 87 .9 ....!.!.:!.....B!:i. 

" ~ ".0 ••.• 

" n.\ .... .. .• 

" TO_ , ".' M.' 

" ".' " .. M.' 

89.8 
".1 
82.0 
78.5 
76.4 

72.6 
69.8 
67.3 
6 ...... 0 . ., 
M.' M.' 

82.8 
79.0 
75.6 
72 .• 
69.5 

88.' .... 
62. 1 
M.' M.' 
H.' 

88.4 76.0 70.3 ".1 "'., 71.0 "" 61.3 
79.6 68.3 63.3 68.2 

76.8 M.' 0.., M.' 
72.4 62.1 67.6 , ... 
69.2 W.' M.' "'., 00.' 00.0 62.7 48.6 
".1 M.1 so., 46.6 

6 1.2 52.6 48.7 44.8 
,';0.0 "'., "6.0 43.1 
~ 48.8 "5.2 .....'!!.!!.. ., .....1U... .... M, 

P.' ".' <l .• M.' 
Il.' ... 1 '0.' n .• 

H.' 

1.,';1 
, SO 

U, 
2.68 
3. 16 
3.65 
".19 

'.r7 
5 .38 ... , 
6.72 
7.'15 

8.21 
9.01 
0.85 

10.73 
11.64 

12.50 
13.67 
H .60 
l Ci.66 
16.76 

17.80 
19.07 



BEAM SAFE LOADS 

CARNEGrE BEAM SECTIONS 

AS 
BEMIS 

EssENTIAL D A T,\ 

Ma.dmum Sbll&T, 12,000 Pound. vcr 
SqulU'O I nch 

'" 
8EA~1 

I IS" 
DATA 

M:'ldmum Ilel\dlng Stroot. 18,000 Pound. per Square Loch 

j CB 165 16" .. 14" Cli IU I II" .. I~" CD 16.1 

f 

N~ ~....t I'lMIII I\Hoit.b_Wolcb~ pol' F_ 

~. I LJ J 107 10-0 .0 III 111 " 

I,., 
S ••• ,., .. , 
, 
• , 
• , , , 
" • • ..... . -" 

It.. Lbo. Lt.. It.. lbo. It.. It.. 

11166.6 I H137.2 
105.1 1.0.1 
426.2 393.9 
!lO6 M.I 

IU6.8 
171 . .1 """ .• 52.3 

127S.S 11 67 7 
151. 1 I·U .' 
230.0 2 10,4 

1001..3 023.7 
In.1 Ill .' 
19 1 I 81.3 
:U /I , 19.0 "" :-e;;"C'C"C 

D ... IONII.ION8 AN D OAUO&ll '" 1"-0;0 11 &11 

16 1t 

"I" " ", '''U, ''',. 
" 611. ", , 
31i , 
'" 

I(I)t .. 
" .I~, 

14U 

" 6)10 
UI_ , 
'" , 
31' 

" .. ", 'HI 
6,,10 

14" 

" 6)10 

'" , 3 Li , 
_3_'t 

16)i. 
12\10 

" 'r' " , 
'" ItU 

I Ji. 
II 

'" , , 

'" 12 
II, 

G'1o '!" '" 1:1t' 

'" HI. 

" 3)' , , 

16 \i 
lItt, 

ll' 
4 \i. 

14" 
13U '. nh 

!I 

'" , ", 
f. f ~ II &lid k l'rorioIe .... .....mq ........ . 

It" :or S!oi" 

6J sa 
lbo. It.. 

80111.9 
105 .5 
,46 
17.1"0 

14Hi 

'" .. 
" "'i. 14h 

13K 

'" .. 
}\ 

3}' , 
'" 

7766 
91. 1 
68.0 
111,0 

.. 
'I' ~j. 
,,~it 

14,. 
13» 

~n. 
}\ 

3li , 
'" 

M ..... ".u ... UK"I)I"O Mo .... ,. ..... Well ItI'.IIu ... ",.-cu. ETC, 

101...... 308 286 267 236", 217 Hill 
II...." HH 00 8{l 80 SO 
Lm.bo 11,&.8 1I ,{l·1 12.01 0,77 {l.SI 0,00 
fb 15OtJ() 10000 I GOOO 1:;000 1"020 I ·H 8 1 
~ 708(1 7440 6960 14 21\ 68:111 6008 
I, .,in 893 S,SO 8.80 8 03 8.04 {l!!6 
kma. 60 MI 52 00 61 "6 
"1 !i6 62 48 {'2 48 41 
LK, 2199 2202 :n.w 18. 13 18.11 18. 10 
WI, C'I 21 2 1 21 21 2 ' 21 
~ ~162 2200 2 140 18~_ 1730 16112 

1,1 

" 8 01 
14849 
6416 
112·\ 

" " 14.86 

" "'" 101 ...... _ !>I •• i"IUII~IoI_tia~l1lf""'pOUoo;Ie. 
11-. .. M..u..IUIIWobSbeorblU.-.dool __ 
Ialo .. M ......... SPuouod ...... opll-..ilIf ..... 
fb _ AILowobie UILic au- far Web lIuckhq ill ___ ",," __ u.n.. 
fbl .. lIaI ... oI\\· .. bll~pet\oldoofl~ilIpoadL 
., ...... MiDimmIoEidBarill.uod ..... opVil.iIo ...... 

1[,8 .. 
"" 142.;7 
6788 
11.104 .. ., 
1412 

" 1266 

"'. " 11011 
ni\1O 
Gl7l1 
.00 
:10 

'" 1 4 .~7 

" "'" 

K-. .. 1oIut.. .. EDoI~n.., __ ln ..... ilI~oI ........ 
R.\ .. M.u-.. V ...... oI_SIot.odonI~~.2.SO,"'~of_.do. 
I.K, _ MhLi...,.,. SJ-e ill ("'" to denlop KI• WI. C. _ ~'",,-~t of _StaIIdOrd c..eeo:tlooo LlloIudiI>& .. tbri .... CI iA """Ddt. 

L 
.. CoeIIIelealolSu.anl! .. 12S .. ,. 

To obWa .... ulLi(otIIII, dlrvihlled 101<1 Ie ~ 01 ~ di-rid. Q by tho 
reqWrod op&IL ;" feel. 



CARNEO I E STEEL COMPANY 

BEAM CAfuVEGIE BEAM SECTIONS 

wI MI 
BEAMS 

LOADS 
Au.oWAIlLE U"aFQlUI Lo"D8 I S TUOUSANDS 01' P OUN08 

Apl.lIahlo only ... hen .-cuo .... an'l1l<"aeN aplnn lawn.! dcflOC'lIoo 
l'orunbracoU.octIOIl8 ... ro loadlo ml1llt. bo rec.luced, -.. page Q3 

Masimum Bendlq St .... 18.000 l'ouDds per SqUaf'CI Inch 

""::"jH .~. 

--c::- N-'-1 u.p.b..,.d .,.,..W-... th-W ... t .... Foot 

~ ~ CD In 16" ~ 7" - CD 16\ 

,~ !TO 45 H 40 J8 
~ Ib! Ita.. Ib!, Ib! 

"". . --I'~"~.;. --,'~'~.~., 6 '''" :. IIS~ 100.<1 0.87 
7 112.D 10 1" 008 O.DI 
8 122.0 • D8.8 SS.& S2 1 1.ID 
o 1002 08.4 87.8 87..6 79.0 730 1.61 

10 98.3 88.8 79.0 7&.7 71.1 0,$7 1.811 

" " " .. 
" 
" " " " ,. 
" " " " " ., 
" " ,. 
'" 
" " 

I 
I 

SD.3 
81D 
1 05 6 
10.2 
OM 

61.4 
51.8 ... 
IB.7 
4D.1 

488 
.... . 7 
42.7 
41.0 
39.:1 

37.8 
36.4 .... 
3.HI ... 
II.' 
1_·1 

, 

... ". 68. \ 
63.3 
".0 
OS •• " .. 40.2 
4611 ... 
"'. 8O.' 
38.6 
".0 
311.4 

3~1 
32.8 , .. 
•• n. .... 

71.8 .. .. 
60.' .... 
52.7 

494 
46 .b 
<3, 
416 
3D.6 

31.6 
35.9 ,,. 
32.9 
3\.6 ... ,., 
211.2 
• ••• 
'f.1 

1£.1 

71.11 ." 00.' 
6ft.2 ,a 
"0.2 
46.3 
<3' ... 
3D.4 

37.5 
:15& 
3·U 
:12.8 
31.1\ 

30.3 
2ll.2 
:UII 
n., 
'f." 

II .• 

, 

, 

.... 
Ml.2 ,.., 
00.' 
47.4 .... 
41.8 
39..5 
314 
3!>.1I .... 
32.3 
30.11 

'" 2S4 

m 
26.3 
2. .... 4 
".1 
u·' .... 

MJ.7 ..., 
"" 409 
438 

41.0 ". ,.., ... 
32.8 

31.3 "'. , ... 
27.4 
:.ffl3 

211.3 
24.3 

'" O)·f 
".f 

.,., 

I.-k ~ upper ,,",,"-1.01 h_ will produce .... d_ l1llonNe ""_ hi .et.. 
1.-10 below loW .. ~\aI u_ will produ .... _ •• dtll ...... 

U, 
2.68 
3.15 
'.M 
4 .19 

4.17 
11.38 
'.m 
1I.1l1 
W 

8.21 
0.01 

'" 10.73 
11.6-& 

12.50 
\367 
14 .60 
15.66 
16.711 I " .SO 

• HW7 



d '

OO 
: f . • "l 

l ; 0 q . 0 

: : ' -- . l:': . J¥. 
1 " " , .. ~. , 

I t·.· • ..: , . 
' -'Ir-" 

B EA M SA F E L OADS 

CARNECLE BEAi\[ SECTIONS 

AS 
BEMIS 

Ess£':-""TIAL DATA 

Mulmum She..-, 12,000 J'oundll per 
Square InC';h 

BEAM 

DATA 

;\Iaxlmum llclltliq; Stl'e!lS. 18,000 Pounds per SqUlll"e f ncb 

I,., . " ,., .. , 
d , , 
• • • , 
" o • .... .-0' 

" , .. 
666. 
8f.' 
38.2 
10.8 

16ft 
7U· 
Ii 

'" 14' ~h .. 
'" '" .. , 
• '" f,f~o ... dk 

CO 161 10" • 1" .. .. .. , .. ,. ,. 
ELI:"""" 

ilOilO ''''" 611 G 
1J.8 6 S.1 U .• 
34.0 28.0 '08 .. , .., 8f. 

DI 1:>1810>111 .. .. .luau 

16 ~' 1II'~h , 
llh 7flo 
Ii, Ii 
Ii, ,U '" 140'ti. . 4'H. , .. .. , 
'I' '. IIh , 
" " , , 
• • , '" '" Pnmd . .... 0.1 ..-on."" e1 ..... _ 

415. 1 
U.J 
10.:2' 
G' 

~rAXU.'U" 1l">lDI"O J\lo"""T!!. 'W"" n "61IOT ..... CE6. 

"-1 '''' r" " 
r 

"' I SO ,- " '" " .. .. ...... .oo -'" ,.,. 7 .07 5.110 
~ 13-173 12ili-') " ... 11942 12M8 

'" <om ,,'" "'" 3~63 ''''' .. ... 10.41 1111 .&1 12.0J! 11.30 .... " " " 
,. ,. 

~R' " " .. "" " 12.03 13 .02 .80 1:1.12 10 .78 
S'LC' j " " " " " !}~ ... ". '" 7 12 

16" • 6" 

E~. 

" , ... 
4a.5 .C. 
5~.' 
17.6 

" 
15'+10 • Ii, 
" '" 14',lo .. 
'" ;t" , 
:n; 
2 1'_ 

" " 5 .02 
110i7 

"''' 11 .98 

" ,. 
101).& 

" .00 



'" CA II. NEOII! ST EEL COMPANY 

BEM I CAUNEG IE BEA~I SECTIONS 

14" I AS 
BEAMS 

LOADS 
ALLOWAULE UNll'OIW I .oAD8 IN THOUSANDS or POOND8 

A~Ucab= ... hon-=tloruo am braoI!d apinn IatenIJ df!ft\lctloo 
lUI ...::.::tkllaAl'OlIoa(l. nlliat beroduoed, _ pago93 

~.hu:lmum 8eodIna Sc.n., 18,000 !'ooD(b per Squan! Indl 

N"""-II>epch....t FIup Witllh- WoIcIIt .... y"", 

iN .,., 
CD , .. 14" " 11" CB IH 14" " 10" • , .. 

'" .. I .. " .. .. , .. , •. , •. ,. n •. , .. 
• ,., -. 

t5:.!.' 
' .... 

1308 .• \11\ 1-, ,., 
" .. ,., .... ..... 131..1 ,:u.s III j , ... 
" 177.6 1110.6 10.6 12·Hl 113.2 101.6 22.'; 

" 1628 147.2 131.6 11-1 . .5 103.8 '" ,,, 
" ''''. 136.0 121.11 1001 ~:;.8 &6U 3. 15 .. 139.f> !2n.:l 112.S 08.2 au.o 70.8 3M 

" 130.2 11 7.8 U)5.J 0 1.6 83.0 74.n 4. 19 

" 122.1 11 0 .4 98.7 ". 77.8 6U8 4 .77 

" 114,\) 1(13.0 02.9 80.S 73.3 '" &.88 

" IOS . .5 98 1 87.7 ,11.3 ... , 821 .. ", 

" IO'l.8 03.' "., 72.3 .M I>S.8 6.72 

'" 97.7 ,., 70.0 tl8 .7 6::!.J ". , ... 
" ,"-' .. , 76.2 M' ... ... 8 .21 .. '" .... 11.8 G3.fj "". "'., 901 

'" ... 768 OS., '" 54.1 486 •. " 
" SO. 136 M.' '" f>J.6 . .. 10.13 

" 781 '" , 6.1 .2 Mil "lUI 44.7 1164 

" "., 01., 10., ... , .,., .,.0 12 .60 

" 71., " .. I.,. ... , , .. , " ., ' :J .1I7 

'" .... ".l ... , "., .... "'., ' 4.00 

r.-. ...... _ ''''"-Il0l S- 1riII1ftII_ -"- oIIonbIe"'-r ill .... 
~ Wow Ioww Ioorbaollol IiDoo 1riII pro:tuc,. .. ...m. ~ 



BeAM SAFe L OA D S 

CARNEG1E BEAM SECTIONS 

AS 
BEAM 

BEAMS 
ESS&NTlM. D AT.\ 

101a.rlmum 8bllal', 12,000 Pounds pur 
SqWU'o Incb 

DATA 

Maximum BendIng Stl'OlloS. 18,000 Pounda per Square Inoh 

1 
e B 144 14" ", 10" 

'" _-,---,n •. " , .. 75 68 
lbo. lbo. 

EI.EM ENTII , 
r • 

,-, 1161).0 lj(H..4 .0 921.3 sza.:I 

I 73stl ,-, 161.8 147.1 IJ 1.6 114.5 10l.8 
•• 292.6 262.0 232.0 134.:1 120.6 
•• 4S.4 43.6 3S.7 20.7 .. .• 

DIIoI"N810NII ANI> 0,"101;11 IN I NCI<>:!f , , 
• , , 
, 
• • • • • 

LIIin. 
~. 

• , 

14 '~ 
12~. , Sal. 
" " 'I' \ Ii. • 3li , , 

14,t. .. 
12)io " " H, 

H "10 
s'r' 
'" 

lIah 
" " " '" 'I' '" " " " '" 
,. , , 

--' '=c'. f, f ,. 0 ...d k IWido ""'"" workiq 01.."." ... 

"n 14 )~ " , 10 ~io 

I" I" ", H. 
4all 

" 
4'il• 
'" lUi IU~ ." '" '. Hio 

" " ,. 
'" , , 

'" 2,-. 

1o IA "'IIoIO'" B ':>ll>lSO l\IO"'F.NTII. W v.o HV.SI IOTANC,"S. ETC . 

"~ 
, .. 221 ,_u 
" " .... 10.57 10.70 

" , WOO ''''''' ", .,., 727& 
" miD '.00 , ... 
'mu " " ~i\, 

., 38 
23.26 23.24 

W~C. " " "" "" 

'" " 10.80 

''''''' 9&2& 
7.70 

" "' 23.22 

" 1&79 

\72 

" 8.61 ,-
'"''' 7.91 

SO 

" 18.57 

" 1374 
101-.. _ Muimurn lI..ooin~ Moa>enl in u.-1Ido III f_ peuada. 
Vmn _ Mui",u", Web Shar in l""'-lldo III I'< .. ".d •. 
Lmin .... Minhnwo Sp&n tod.,..e!op V -... in feel. 

'" " 8.58 
15000 
(l37S , ... ., 
" 18.32 

" , .. , 
fb _ Allowable tlDil Sit .. r ... Web Buddi", in tLOUDdo per OQIWo inob. 
IbI. .. VrJu. 01 Web in Buddin, pet in.b allenlllL in pclOlI>ia. 
at 1I\i.n .. Minimum EDd B.....u.~ to deTelop V iD i.ob •. 

.. , .. 
.,.., 
93.1 
107.1 
2\'4 

14Hi 

" • " 4 'tt. 
12'~ 
II U 

'" '" " '" , 
'" 
140 

'" '''' \4 671 
SO" 
8.01 

" '" 18.62 

" 1117 

l!.max _ IoI n;mu", End Reaction .. h .... , ... 3}i ineb .. in th........u aI poll",,". 
R 1 .. Mnimum VrJu. of IIIIlI Sta.ndanl. COIUIectioa. pap ~. iIIlbOUWldl of pou!Ida. 
LR, • MinimumSpan;1Ilool-IoOdevol."R I. WI. C. _ Weidtl aI one Standard eo..D_ UldudinJ .. eb ri.eto in pounda. 

'" 

Q _ CooIIirionlofSll ... rth-12S,-,. 
To obt&in . Ie lllIi(ormly dillribu<ed 1..d in Ibwaodt III Jl'I'lllIds, dime Q b)' Ibe 

roquir«I opu. III I ..... 



'" 
BEAM 

14"I 
LOADS 

CARNEOI(! STEeL COMPANY 

CARNEGIE BEAM SECTIONS 

AS 
BEAMS 

ALLoWABLE USIFOItM LoADS IN TUOU8AN1>8 0" P OUND8 

AppU~blo only whIm ItICUOIIIl an;! bra.ood agalllll~ lateral defl«:tlon 
FOr' unlJraood ~Ion .. &r., I~ mun bo rOOuODd, ......, PlLSJ:III oa 

i\ l u.Jmum Bendlng Su.., 18,000 J'oundl per SqWll'O Inch 

N--..I Dt\IIlo ..... n ..... W1dtlo_W""'~ IW FOOl. - , 
CB I4J 1~" s8" e ll . 4] U" s6~" ClI'iI ~ .• '!:" Ii · •• • 

t~ ---=-1 " u .. " .. " " " I JO , .. 
I 

... 
I 
, .. , .. , .. , .. , .. .... , .. --- -----

• ' .... .""' • 'TI'..f.ir --'!L 0.47 

• "... , .... IO~U " .. ".' .... 0.07 , I .... , •.. I ... ' -rn:r:lf~ 87.S ~"""'iIT 71.7 0.01 • nrr 11'r.T'"'TIiir.:f 00.' .... 76.6 77.9 H,I> 62.1 1.10 • 1)4, 1 1()4.a \H,t; 80.' 71'>.0 68.1 80.' 63 .... M.' 1.1:.1 .. 102.1 03.' .... 72.7 67.1> 0 1.3 62.3 57,2 00.' .... 
" 03,4 .'-' 77.3 w. , 01.4 M.' M.' 52.0 <1.'1.0 2.26 

" 'M 78.2 70.9 "" .. M,a 6 1.1 /';1 .9 <11.0 <\ 1.8 2.68 

" 79,0 72.2 .,. , ... /H,O 47, 1 47.0 ...... as,Q :1.15 .. 7:1.4 67. 1 60.' 61.0 48.3 43.8 44.5 .... 35.8 3.M 

" 88.S 62.0 M.' ... .... "' .. 41.6 38.1 33.' 4.10 

" tw.::: "., "'., ... 42.2 38.3 30.' 33.' 31.4 •. n 

" .... M.' "' .. ." 39.7 " .. 36.7 33.' 29.5 6~'J8 

" 67.1 62.2 41.2 40.4 37.6 34.0 3 ... 31.8 27.0 6.03 

" .... 40A "4.8 "'. " .. 32.3 32.8 ro., ". 6.72 .. ... 46.0 42 .1> " .. 33.8 30.' 3t.2 " .. 25.1 7."3 

" ... 4".7 "'.3 34.6 32.1 20.2 29.7 "., " .. 8.21 ,. ... , .2.> 38.7 "'., 30.' 27.0 ". " .. n.8 0.01 

" "-1 .6 "o.8 37.0 al.G "' .. "' .. 27.1 " .. 21.8 g." ,. "2.8 30.1 35." W.3 28. 1 2"L~ .... " .. "' .. 1O.7"d 

" I....!!.:.!.,...EJ!. 3".0~ 27.0 I 2<1 .~ 24.0 ~ -l2:!. 11.64 

" ".1 ".1 02.1 .... ." 1"" H.' .... "" , 12.60 

" " .• " .. .... " . .... n.' " .. " .. II., 13.57 

" " .. " .. " .. > .• H.' II.' n' I " .. 11.1 14.00 

..-.. .""'" "_ bon-tal lila -.ill prOd"", ...... iD>IuQ all....JH obtu iD weill. LoodI bel"", 10_ a..:.n-talli_ WIll ..-od __ .. deCeolio .... 

1 



OEA i\\ SA FE L OADS '" 
CAHNEGIE BRA»1 SECTIONS 

AS 
BEAM 

BEAMS 
ESIIE;STI.AL D ATA 

l\Iaxln'llm Shear. 12.000 Pounds pOI' 
Sqll:u'e I nch 

I 14" 
DATA 

Ma.dmum !lending Str()Sll. 18.000 Pound" p(!r Sqllaro Inch 

N....,;"a/ o.ptb and FIaq. 1\1dt.b--Wo~1 pOr FQoOI. , 
C, 14" X 8" C O 141 14" ~ 6M" CII 141 • '" I u"~e" 

z " U .. " " '" J6 I JJ " , ... , ... , ... , ... , ... , ... lbo. lbo. , ... 
EL"WENnI 

I ,_, 600.' 002.5 .... 00.0 JjLS :m8.:J 357.5 365.6 
, 

333.4 292.0 
S,·, 85.1> 78.~ 70.9 60. ' 5' .J S 1. I S 1.9 47.1> 4 1.8 " , 62.8 I"".a.8 5O.S 30.2 27.7 24.2 25.4 " .. 15.5 .. , 16.6 I ·U 12.7 8.8 " '.1 " 'S " D .... O:N810 ... 8 ANI) OA"ao IN iNellO:S 

- -
d 1411 1 .... li " I·Hi 14li . " \·Hi. " 13' ~i. , 81'\0 8;i. S 6'H . 6'ft. '" '" 6H, , , H. " ". ". , . n. ". " " , 'II. " " Il. " " H. 1" • '"~ '" '" '" '" '" '" '" " • I:m 12H "" 13110 131'\t I:ni. 13 1i. 131it 13~h 
1 II ti II " II ti 12 1~ 12)1 12)1 12,\ 12" '" I, '" '" 31i 2"10 2' M. 2;:i. 2'H. 2'H. 21, . 
• HI. ' H Hi. , 1 'th " " • " " " " H " " H " I min. '" '" '" 

, , , , , , , .... , , , • • • • ~It ". .. '" 'I' 'I' " " '" " " f.I"oaadk Prorid ..... 01 """kin, d ....... D .... 

MAXUlOM U EIIDINO MO"EIITII. WI!B RI:II18TANCI:II. E~. -M_. ". '" '''' 91 .. " " " 63 ,_u 
" " " " M " '" " " "'" 7.28 7.32 7.38 6.22 6.25 4 .87 6.27 6.30 5.5-1 

" ''''''' " 603 14088 """ 13529 14607 13022 12-130 12450 

"" 6195 ,,,. 4832 4776 4302 5478 3828 "'" :{3(lZ 
" miD 1.8.1 8.07 8.43 8.68 0." '.00 9.46 10.02 0.97 .... .. " 

,. ,. 
'" " " " " :1" " 30 " " " '" 23 

I 
21 21 

1(1.05 IS.6oI 15.70 13.·17 13.51 10.22 13.54 13.60 Il.IM 
Wt.C. " " " " " " \r • ,., ,., 
"- 1~ O~ . " '" '" 613 '" [>11 ~ -

Mmu ... ", •• IIDum ~;D.III M<)m~n\ in thouoand. 01' lQoOI.~. 
\'"" .. ... M&limn", Web SIt_ in thouandl of poundl. 
t..nln ... Minimum ~ tode.oIOp \' JIIal. in f ... ,. 
Ib ... Allowable nit Stt_ I ... Web BuddinC itt /.i::oo. per IQlW'<I in.b. 
fbt ... Valulof Web in Duokling pOr inclt 011""111 in poundl. 
at min ... Minimum End Bcari .. todevtlOp V in inrb ... 
R ........ M .. imum EDd Rfaclj"" 1I~n., ... J)i i"ohM in u.o.-nda of pound!!. 
It, ... M"im"m Vain. of one S1.and.rd CoaneetiOll. ""'" Z50,;" ~ of pouodo. 
LR, ... MWlI'lllDl Spaz. ill feet to d ... eLOp R,. 
Wt. C . ... Wei!:bt of "". Sl.aodard Con.octi.., iIlcLudl"" web rivell ia pOWII\o. 
Q .. Cooffieientof&to,"rtb_12S,.,. 

To obtain .. I. "nllorml,r diBlribuLed lotod in tbouwtda of fMlWlda. dirid. Q by tho 
«>QUireclllf*ll in feet. 

1 



u. CARNEOIE STEE L COMPANY 
r-

BEAM 

12"I 
CARNEGIE BEAM SECTIONS 

AS 
BEAlIIS 

LOADS 
A u.oWADLE UNH'ORM LoADS IN TUOUSANDS OF P OUN DS 

A]lplle&.blllonly w hen SOOtiODS Arc hnu:ed .. ga.Ln.o~ lateral dcnoc~Jon 
fo'or unb .... ced sectlonsafoJoads OIunbe red ucod, see 1''''11"0 93 

'I:" , .. 
• , 
• , 
" 
" " " .. 
" .. 
" " " '" 
" " '" ,. 

MlUlmum llcndlng Stl'C!lll. 18,IXIO l'ounds 1)1)(' Squaro Inch 

>fLO 

W>A "" . ISO.3 
160.3 
144 .2 

ISU 
120.2 
111.0 
103.0 
00.' 

00' .... 
80 ' 
75.0 
72. 1 

68.7 .... 
• • 0.' 

Nomi...J Depth aDd fuDge \\~Idtb-W.ichIPl!l' FOOl 

CD Il"C Il" . 11" cn U"S 11" 'I 11" 

=0 

.. , ... 

"""1'IJ!JT ,,.. .• 
174.2 """'TilF.O 
1501.8 140.3 
130.3 134 .4 

126.7 
116 .1 
107.2 "'., 
02.9 

87. 1 
82.0 
77." 
73.3 
69.7 

66 .3 

• • M.' 
0.' 

122.2 
11 2.0 
103.<1 
06.0 
. M 

".0 
79. 1 
74.7 
70.7 
67.2 

64,0 
, 1.1 

0.' 
0 . 0 

" , ... 

no<. 
. u.:.. 

11 8.4 
108.5 
100.2 
!l3.0 "'., 
8 1.4 
76 .6 
72.3 
68.5 
M. ' 
6 2.0 ., 
" .. 
0.' 

" ,,. 
..... 

186,8 
160.1 
140 . 1 
124.5 
11 2.1 

101.9 
93.4 
86.2 
80. ' 
74. 7 

70 . 1 "'., 
62.3 
1>9 .0 ,.., 
.~3 .4 

M' 
0 .' 
0.' 

" ,,. 

, .... 
i19:~ 
107.8 

98.0 
89.8 
8~UI 
77.0 
71.8 

67.4 ",.. 5') .\) 
66.7 
53.9 

M .3 
.0 .... 
M.' 

" , ... 

"0. ' -..r.r 
114.8 
86.!l 
80.2 
7".5 
6!1.[. 

65.2 
6 1.:l 
57.0 
540 
52.1 

4117 

1
- ·-,-·­.... ., .. 

LoMo .hem! upper """"-talliDel witt pmI...., II\U;"'UID oIlonblo """'" ;" .... bI. 
t.-Io below lowe. boriacmtal WeI will pmluco wave dofloc:u-

0,67 
0.91 
l. l!) 
u:;\ 
"SO 
2.25 
2.68 
:U6 
3.65 
4. 10 

4 .77 
5 .38 
6.0:1 
6 .72 
7.46 

8.21 
0.01 ,." 

10.7:1 



r--.. ittJ ' , -- - ~ 
: , I 

d f c 0 ... . . . : :,- .. " . _. ;11'. .. ,-, . , " . 
: ' -li' : 
: t .... a-: 
~--b-- .. 

B EAM SA F E! L OA D S 

CARNEG lE BEAJ\1 SECTIONS 

AS 
BEAMS 

ES6]!:NTI,\L D .\TA 

,,1ax1mum Shear, 12,000 Pounds per 
Sqll3.l"f) h,,~l, 

BEAM 

DATA 

C B 1:14 C Il" ,. 11" C B 114B 11":r I]" 

'" ''". 
1"'172

1.4 8,-. 110.1 I... 260.6 
8.... 41.7 

" , ... 
600.6 
11 6.1 
2411.7 
40,5 

---

'N 

'" 6.27 
15000 

"'" '.00 

" " 14.22 

" ~-

" I " lbo. lbo. 

672.0 
111.6 
239.2 
311.4 

". "" 7.18 
'WOO 
0000 
'.80 

'" " 14.30 

" ", .. 

650.8 I 108.5 
230.5 
3 8.4 

''''' " 0.08 
'WOO 
6795 
' .80 .. 
" 18.08 

" 1302 

" ''". 
'60.' 
93.4 
IS1.5 
30.6 

, .. 
00 

5.81 
'WOO 

"'''''' 6 .60 

" " 11 .44 

" 1121 

" ''". 
539.0 
89.8 
lSO.7 " .. 

l~5 

" 7.15 
15000 'M. .80 

" .. 
l3. '4 

" 1078 

.. 
''". 

521.3 
86.9 
175.2 "., 

,,. 
" go.~ 

' ''XJ() 0000 
6.00 
31) 

" 16.29 

" ''"' 

'" 



... 
BE~ 

112"I l LOADS I 

CAI(NEO I .e STeel. COM PANY 

CARNEGIE BEAl\! SECTIONS 

AS 
BEAMS 

AI.I..OY{'\,BUC UN1roR~ LoADS IN TUOUSANDS 0,. P OUNDS 

.\ pjllleahklonb wh('a _1t>tM are braoed aga1nU lateral deO«tlon 
YOI' unl:Jraced NlCtloM _r" ao.m mIlA be .-educed, _ ~93 

Mullllum Oendloa au--. 18.000 Pounda per Sq~ h ... h 

1:" H 'g. 

, 0 .. 47 

6 0.&7 , 0.91 

• 1.19 • IIU 
W '.86 

" 22:1 

" 2.68 

" 3 1!1 .. aM 

" , ... 
" ... .., "" ".77 

" ... "LI; 21.7 ... 
" 37_' "'" ... , 6 .ro .. '" 37.2 19 .. fl72 

'" a l AI "'.3 184 745 

" 8.21 

" • 9.01 

" ... .. , «. " .. '~.' 
.., 

'" "., •• .. , « .• •• 1073 



" i 
Z 

1,-, 5,-, ,,, 
So::.. 

, 
b , , 
• • , 
" • • I miD. . """' • 

BeAM SAFE LOA DS , .. 
C,\R)l'EGIE HEA:"II SECTIONS 

AS 
BEAM 

BEAMS 
ESSENTIAL D.~TA 

Muhnum Shear. 12,000 Pounds per 
SQual'll Inch. 

DATA 

l>.hu:lmum Bending Stf'()S8. 18,000 Pound! jlCt Squaro Inch 

N""'~lb and n...,e \\eldu. 
Weithl per r _ _ 

cn Il3D l1"x'" en 113 I]" x 8" CD III U " I 6,!.in 

66 16° 155 
lbo. lbo. \bo . SO.~ .. (O lbo. l~. l~. 

36 I J( 
lbo. lbo. 1" 1" lbo. lbo. 

O ",,,,,,",,, O"'S A"" O GAUGES IN I "'elll;s 

I~~ ,,~ " ' 12" }4" "" " "" " ,, ~ " , ~ , 8), ,~ , ,~ 

'~ 6" '11 " Ii II ,~ ~ ~ " Ii ~ ,~ ~ I> " 

'11 
Ig§ .. '" 1~ t: I~ t: I~ t: ,l§ 

'!~ 
IO ~ 19n lO S 
,~ ,~ I ~tl " Il 19B 10 , '" , ~ '" 

, , 
'" 'il ' ~ '" ,~ ,~ ~ 

,~ ," ," ," , , , , , , 
~M 

, 
-..11. • 1" • 

'" 
,~ 2M... _ n .. " 

, , 
. 

ca I2l 
12".6" 

" ,_. 
183.0 
30.7 
13.5 .. , 
'''' , 
,~ 
'I)' 1~~ 
~ 

" iti 
f, f ~ 0 and k 1'rmid ..... 01 ...... kin,c rl .......... -

, , 
-- -M;;;;;;-

M.AX"'IJ" BEN.,NO ]\[0"" "'78 \VEtl_ n_M_'_'_'_'_"_OU._E;:.:ttCC . • _~_ 
6l) Ml 61 53 46 1::!~ '" '" " " " ,_u 00 " " " 

., 
" 015 54 40 35 3 4 .... 7.8 \ , ... 7.93 

I~ '.<3 7.6\ 6.08 4.39 6.13 6. 18 5.36 
~ ,-"''''''' ,-,~ 6720 6135 562:; 

, " 101625 
54 15 4768 

14004 

""'" 
, 4251 15000 13575 12706 12753 
4381) 562.5 3720 3049 3001 

II "'in 6.74 6.00 .... 6.74 6.92 7.28 7.2-1 6.61 7.68 8.33 8.24 • = .. •• " " " " 29 36 24 20 20 
24 :10 22 19 19 

11.45 7.92 11.1011 .24 9.69 
15 IS 15 Iii 15 

_6,50 475 488 4 27 368 

~Rl " " 
,. 

" " 2:1 
14.71 14.61 101 .28 14.01 13.57 13.64 

~I.C. " "' " " " " '03. "" ." '" "" '" . Maw: M .. ""um Dond,,,, MO""",,\m th_ndt of f_ JlOIIl>df. 
Vm.o. _ M .. io>um W.b Sbeu in Ib' .... '''. of pou.dI. 
Lmin _ Minim"", 8~. todevelOp V ma •. in fett. 
fI> _ Allowable Unii &r_ f ... \VM> Bu.kline in.l"?"ndo per ~ in.h. 
rlK _ Value of \\'eb in Duckling per lnob of 1""C\11 ill poul>do • 
• , miD _ Minimum End Dearl", IOd ... elOp V in ilIobe.. 
Raw: _ Muimum F..nd a-;on .. h ... I, _ 3J,i in ..... in th<UaDdl of pounda.. 
It) .. Ma:<inrum Valu~ of ODe 51a1l~ <M>noe\ioo, NO 2oW, ill UJO\IaIIIIII of Pl'\l00r. 

-

LH , _ Minio>uIIISpui.fawd ... elOpR,. LQW"C. - Weid>i of OIUI &....datd CMneotion inollllfiDl web ri.N in pcII1I>dI . 
.. CoeI!iol ... t of &r ... k\.b-12 S ,_ ,. 

To obcain ..te unifonnlr dittribllled l-.d in ""....00. of pouodt. dime Q h1 u.. 
nquir«! tpa\I ill fett. 



'" 
BEAM 

lo"I 
LOADS 

CARNEG I E STEEL COMPANY 

CAl1.NEC IE OEMI SECTIONS 

AS 
BEAMS 

A/A.OWAnLE UNlf'ORlI LoADS IN TUOUSAND8 or POUNDS 

ItppUeabk! only whlJn actlom ant ~ a.ptnst lateral dcllec:ttoo 
Vorunbr'aeedactlolUltalC l oaM mu.~ be roduood._ ~1J3 

Maximum Bending 8lro511, 18,000 l'oundJI per Square Ilicb 

N __ o.,pu. .... ~lMeo ""-IIIIlo w.;pt per Foot 

-.... -':-'-. --I ,:~.i~~ :~.:: ~~ ":~."~" ,t,~ '~.:; H 
~ U S:3 Ii... ..... ' ~:.!!~:3i'U n" "'.1 .... ":1 g~ 
(I 123 G 118.(1 1l3. 1(1.1 702' M.3 GUI. 605.3 4S.9 411.11 067 
7 J~ 0 101 ~ 97 4.5.3 60.2 00. $01.71 "'7." 41.0 37..3 091 

g ~U ~.I ~" 72.11 ~:~l ~i:~71:g: :a ~H ~U ~:3 U~ 
10 742 71.2 683 0.:;:1 45.7 "2.1 39. 3S'~ aa.~ 29.3

1
26.1 L illi 

II 67.4 IW 7 621 MI.3 41. 38.3 35.0 3<1.11 SO. 1 2I},7 23.7 2.25 
12 61.8 00 3, 00 64" n.! M.I 32., 31 9 27.(1 1"4 2 1.. 2.(18 

:~ ~:g ~UI:i ~:2 g;:~ ~:1 ~:g ~:" ~:~ ~U ~:~ ~:~ 
16 49.4 47 .4, 45. 43,1;, 30.~ 28.1

1 
26.1 2.5.6 2!!.1 UI.lI- 17.4 4 .19 

16 46.4 "4.11 "2. , 4eU 28 28.3 24. 239' 20.7 18. 16.3 4.71 
17 43.a 41 I) 402 3~" 2fl 24.1'; 2.:'1 1 Z2.~ l OS 17. 111.3 6.38 
18 ...... 11 n.. ".1 ZI.3 11';·'......-:;- ".1 0.03 
III •. 1 """I .... .... .... ".T 0.72 
20 ~'.1 .... ".1 .. , ... , .... 7 . .(.~ 



'ti}"" roo . ~P 
: ,- -
~ t 0 , , ' Lt.-. .- ... - 1·. 

••• , t ... ~ 
_ .1>-'" 

BEAM SAFe l.OADS 

CARNEGIE UEAM SECTIONS 

AS 
BEAMS 

EeaESTIAL OATA 

MaxlmwlI Shear. 12,000 l'ound8 Il« 
SqIW'V Im-b 

'" 
BEAM 

I IO" 
DATA 

Maximum l1eodlllll Strow. 18,000 l'Qunds per SQUIU'U Inch 

~~: l::'~l l~f I ... 106.3 101.7 
S1'"' 2(UI iii,S 

284.3 121':1',0 1100." 1711.1' 1 US:"" 16.9 U . • J8. 1 U . I 31.7 
9 7.3 030 116.8 34.4 32.~ 
19.2 186 89 85 8 1 

111.1.2 
3 1.9 
18.t> 

" 

--

139.6 
11.6 
15 1 
52 

10" x 6" 

1" 1" lbo. lbo. 

IZ:! 2 107.0 
14 .• 11.7 
13.7 120 
"6 .0 

'h • 
2~ 
III 
" ,~ , , 



, .. 
BEAM 

9"I 8" 
LOADS 

CARN eon! STE EL CO MPAN Y 

CARNEGIE DEAM SECTIONS 

AS 
BEAMS 

A u.oWAOI.£ UNIJ"OIUI LoAJ)$ IN TUOU8ANDS OF P OUNDS 

Applle&bkl oalY wben-'-1(IIlI am ~ "BalM~ 1&W!n1 deftecl.loo 
For unbnlOl'd Jectlollll...re loam mus~ bci reduood. _ ~ OJ 

'r." r., 

• 1 , 
o 

'" 
" " " .. 
" 
" " " '" 

30.0 28.7 23.8 23.0 
37.~ 1:1:1,0 27,.;5 26.3 2:1.1 2 1.1 
:H .. ~ 21).6 211.4 24 .3121.9 111.4 
32.0 27.11 2:1.11 22.6 20.3 111. 1 

~"·· In .. ......-:I" .• " ., 
'ljll'-'ll+'·-,;!F';l~'i'tH¥.c!, . •.• N.' •.• I •. ' IT.' I." 
- ... .... , ... , .... , ... " .. ........ 
•. 1 ".1 ".' 

~ 
t.o.do..a-a UI'I'Of ~tall,_ win prod ___ Illon.bho ...... 1lI ..... 
Lo.do boIQ .. 1Q~ ",,",-1l>I n- "ill prodlON u.:..I ... ddIeo;'Ii.-. 

0.67 
0.0 1 
1.19 , .. .... 
2.25 '-', 
:U6 
'"'5 
•• 19 

4.77 U, 
.'" 6.12 
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• b 
• • • • , 
" • • ,.";,,. . -"-

BEAM SAPB LOA DS 

CARNEGIE BEAM SECTIONS 

AS 
BEAMS 

Ef!.8t:N"AL D .\TA 

Mulmum ShOlLI'. 12.000 I'oomb per 
SqUb.f\'l I nch 

... 
BEllI 

I 9" 
8" 

DATA 

Maximum Bonding Stl'Ollll, 18,000 I'au,ub ller Squaro loeb 

CBU 9" x9" .. " • .... ,"'- , ... 
~ 

0* 
:a 

• 0 " 0 

!l .~ ' U • • S , , , 
'I! . 3, ' 3' 
' QI • ~i 1 

3~ 3" 3 , , , 
. ~ '" '" -

ca'l ."xe,'i" CO .. 8" x 8" CO 81 &"x6J.i" .. Jl ""1f " .. ,"'- , ... ,"'- ,"'- ,"'-
1:;1.11.>11::01'11 

"-

:a 
0 

" :~ , , 
' U , , , , , , 
2'''' 2'" '" ' ~ ~~ 

, 
,U , 

:~ 
8". 

" ... 
,~ is " ,~ I 
,~ 

' ~ 
, 
U , , 

• lu . • " 
, , , 

21i.!. 2Ji I 

" .. " ,"'- ""- , ... 
~ 

8 ,'" " '" , 0' ' Il ... 
,~ 3a ,~ 

" " " ,~ '" !Il '" ". , j; 1 I ;-
3~ 3 I , • I ' 2!ij 2!i :Hi 

" , ... 
S.., 
11. • ", 
" , 
:~ 
i~ 
3 • .,. 



... 
BEAM 

9"I S" 
LOADS 

C,ARNEO I E STEEL COMPANY 

STANDAUD MILT~ SECTIONS 

AS 
BEAMS 

ALLoWAULI!: UNlPORM Lo"08 IN TnOOSANDS 01' POUNDS 

L ___ ~ Appllcableonly .. ben MCUOOII UO hraeed ajj'a.tn.t lateral. doGoeUon 
For u.n~ ~ afo kl&dI mUSt bo!I reduced. _ pap 93 

S....w.I Dopth &Ik\ n....,. W'odlh-W .... t pot FIlM 

H .... ... '''x5~'' ." 8" X 5" • --,.~ 

" lO.5 " 11.5 , ... , ... , ... , ... ... , ••• ~:: 
. .. 0.11 

• .' . .. , 00.' -. 38.1 ... 0.47 

• 42.4 au 31.7 .... 0.67 , .... " .. 27.2 au 0.91 
8 31.8 .... 33.' 21.5 1.10 
0 28.3 a ... 21.1 10.1 1.61 

" 26.6 .... 10.0 11.2 LSO 

U 23.1 .... 17.a 15.6 a." 
" 21.2 10.2 IIUI ". 2.68 

" 19.6 17.7 14.6 13.2 3.15 

" 18.2 ". 13.6 , .. .... 
"~". 

15.'" l1,r 11.' 4.10 

16 &.0 14.4 ".' ,.,f '.n 
11 I." • U II.' ... 5.38 
18 " ,I .... '.00 
19 .... It., 6.72 

'-II obon UPIICf bcINoolall ... II prod .... mulmum a1lonb1o ...... ill ...... 
Lo.do below 10_ boriJoDlal tiD. will produte UONIin dd«tJo::a& 

1 



, 
8 , 
8 

• , 
• • • 

U (!A M SA F E::='CO~A=O~':::=== ____ -;::=====-'" 
STANDARD MlLL SECTIONS 

AS 
BEAMS 

EssE!oITIAL DATA 

Ma.x.lmum Shear. 12,000 Pound.!!.­
Squaro [ neh 

BEAM 

I 9" 
8" 

DATA 

Ma.x.lmum llendIng Strea, 18,000 Pounds per Square Inch 

! 
~ ." z " ,_. 

"Li' ,_, 1L2 
.. , 8.8 
.. , 3.3 

• 'I' r. 

In"", oad Weicht d SoeIlono 

t " ,II; 5 ).(" 

20.5 ,_. 
ELIlM',,'T8 

.a.' 
I t.1 
8.' ,., 

." 
" "'. 

,0.< 
l5.t 
8.8 
U 

8 ". .. 
II. 

8" ,II; $" 

I 

I 

17.5 

''". 
57.4 
14.5 
0.0 ,. 
8 , 
" 2U' 

Orip , 'I' • 'I' '" !I, 

'" 
'Io ,. 

• .-" " , 
~N. 

{awl o-I'ro.-ide .....t .. orkin( d....".,. 

, ~io , 
'I' 

'H. , 
"~I 

l\IA,II;,,,U" DEND.NG .M OMENTA. WEQ \t ....... .IITANCo:a. ETC. 
=-~. Mma< 32 2\l 2·1 21 

VIIIU 41 25 35 22 
Lmia 3.10 4.56 2.76 3.87 
It:. 15000 14440 15000 15000 
1M 5700 3371) MOO 3465 
., min '1.95 5.23 4.40 4.40 
Ilmu 33 HI 30 HI 
RJ 40 25 38 z.t 
Lit , 3.18 4.6 1 2.5 1 3.63 

Zt.C. 215~ ~~ Iitl N4 
101 ...... _ Mui ........ ilfmdin, Mo"",nt in 1h0UMD:ll 01. loot Jl<I<'II'k.'",,-_L _ _ '-''­
Vmu _ ", • • Unum WebSh ... i.lhoua.nda 01. poll",,". 
l..min _ Mtnimum &0.. tod~Op \ ' ...... in fOOl-
fb _ AUo ... bI" Uail su.. for Web Hu.k.ll.,.ln """""" ..... ~ ..... iII.h. 
!bt _ Value olll'ob in HuokJ.iDJ per iDoh olle.,.th in JXIIUIIio. 
., min _ Minimum End B"';"'; to develop V is> iD.h ... 
!l.mu _ M ...... u"" End Re.etioa _bOIl . , _ 3~ in..,.. in u.o..aoo. 01. ",'I,,><iI. 
R, _ M.nmum Value of on" Su.adar<l Comoection, jlIlCtI2.50, in Ih"""""",,, <i. _odI. 
LR, _ Minimuadjpo.n infeeuodevol,,\, R I. WI. C. _ Wei&ht of one Staadord Conaee\loa IIIdudlnc wd> rivell in pOIIl><II. 
Q _ Coe/Ii ..... , of SlreDrtb .. 12 S,·,. 

To obtain oaf. wtilormly dlotributed I..d ill !.b0lllaJld0 of pow>do, divide Q ill' !.b. 
re!l'lirod "'""" in feet. 

, 



'" CARNEOIE ST EEL COMPANY 

H·BEAM B-BEAMS l 
AS 

to BEAMS ''' I '" LOADS 
ALLOWABLE UNIFORM LoADS IN T UOOSANDS OF 1)001';'03 

ApllLlcablo only when !lC<;tLolI.ll are bracod aija!J\!I~ hl\(lral dllflOCt l(lD 
Ilor unbrlU:Oll 8CCl\Otlll sat'Q loa.d8 must be reducod. 800 pag(! {13 

'f:" ,-, 

, 
• , 
, , 
8 , 
'" 
" " " .. 
" 
" " 

/IIa.:<lmum Ilcmdlng Slross, 18, 000 Pounds per SqUlU'll JI\ch 

H. H lA til H lH l -
8" • 8" 

Ji.i J4.J n .6 27.5 15 11.5 )0 18.' U.8 '" '1" '" , '" '''''''I~ _~~~~ It.. ~~ lbL _1....:!!:... 

".0 ~ ".0 ~,~ 
-n:o:tr hM4- I !;:.~ ".1 4'I1f' H.O I ~~.~ 15.9 

72.5 I ,,~ .~ r 39.4 ""':J'I":'tr 32.8 ""3I]f'" 22.S 12.7 

60.4 57.S :KIA 32.0 31.4 27.4 25.9 19.0 10.6 
51.8 49.5 48.3 28.2 26.9 23.4 22.2 16.3......Q.L 
45.3 43.4 42.3 24.6 23.5 20.5 19.4 ...!.!,!!". U 
oW.3 38.5 37.6 2 1.9 20.0 IS.2 17.2 .... ',1 
36.2 34.1 33.S...!.!!..1.......!&.!!.......!!!..:i...~ H.' •.• 

32.0 
30.2 
27.9 
25.f1 
" .. 

3 1.5 
28.0 
26.7 
"'.8 
II.' 
21.. 

••• 

30.8 
28.2 
26.0 
24 .2 ... 
II.. ,t., 

.... 
".' I •. ' 

17.' ".f ,. .. .... 
n.1 
II.' 

It" 
lO,' 
II,' 

'.,' 

0.17 
0.'" 
0.47 

0.61 
0.9 1 
1.10 
1.51 

"" 2.25 
2.68 
3.15 
'.M 
4.19 

4.11 
S.38 



BEAM SAFE. LOA DS , .. 
ll-BEAMS 

AS 
BEAMS 

B-BEAl'tI 

E SS£NTUL DA TA 

l\1iWmum Sbear. 12,000 Pound!l1)<lf' 
Squaffl I nch 

I S" 
t. 

'" DATA 

Maximum Bwdlns 51 ..... 18,000 Pounds per Square Inth 

00pIh aDd Wei&bl <i Senioao 

~ H' 8" " 8" HlA Ii" "Ii" H , Ii" ., 6" H ' 
5" ,,5" 

Z 37.7 134.3 1 J1.Ii 17.5 1 " 11.5 1 10 18.9 
lbo. lbo. lbo. , ... , ... lbo. lbo. , ... 

EL" .. "NTII ... , IZU.8 41.0 38.8 ". 8,-, JO.1 Il .7 11.' ••• , .. 31).!! 12.2 11.4 , .. 
••• S., ••• 3.' 3.' 

0'''£''I<'ON8 AND OAU<l1:8 ,N INC""" . 

'D 
• • , , , , • • •• S 7'th 6fl . ti'!! . 61h 5ait • · \' .. '" II. l>. .. Ii. 

p i . I" II. 2~it " Ii " II. 
" 3' t h 3 iit 31il . 2:110 21' '" '" Grip J • , . , . " •• " II. r 8)t .. , 61t ." 41t '" 'I' 3h · " ." . " .. ,11 'th .". 'tit ...... , .. 3 h " :I Ii '" " r aDd o-l'r<>vido .-.J ""'"''", 01_ .... 

1I I Ax""u>I B ,'NIl'NO MO .. ,.,ST8 WEn RItIlIS T ... '<C"-B. ETC • . .. 
M= " '" 

., ,= .. " 30 
!,min 3.78 4.82 '.M 
fu '''''''' ,""'" '""00 ."" '''''' 5625 4(;(13 
., min 4.40 ... ... " .... .. " " R, " " 33 , . 3,42 4 .45 5. 13 
~t.c. " " " '" '" '38 

25 

" 3.12 

~ I .."" 3:1 

" 4.28 • '" 

21 

" ... ,< 
'" 

• 0000 , 
3.3 • 23 

" , 
• '" 
" t$ 

" .. 
" " .... 4.30 

tr.ooo , ""'" WU- 3712 
3.30 3 .30 

" .. 
'" " ·1.11 5.% 

" " , .. 1,,5 -101 ,.... "C..,muID Bend,n, MODlent IIIlb."...ndo of rooe po,mdo. 
Vmu _ M""imum Web Shear U, Ih""""""" of pCIOIodo. 
Lmill _ Minimum Sp&D I<>d"~e1op V mu. u, r~. 
fb _ AUonbI. Ullit su- for Web Bucldi., in JlOII,odo pot "ll1ate inoh. 
fbi. _ V"''''' of lVoI> ia nutkJ~ per iarh o! I~ in poo.wdo . 
• , mill _ Minimum F.od RM~ 10 d •• tlop \' ,n iaob.M. 

" " 3.04 

"""" 4695 
2.7ti 

" " '''' • '" 

" '" " •• ... , 
10.7 
U 
'-' ... 
• • n' 
'" " '" " 2', 

• " 2.12 

''''''''' 4695 ,.w 
" 
'" 

Rm..,. .. ).1.';11\= tad R""",ioo> wb ... a , _ 3'i ;ouin thooa.ndl of poo,. 
11.1 - M ... imLI!D V"'ue of 011" Staodanl COLIIIec\iOll. ~ 2lO.;" Ibo ... Ddo ofJlOllOOo. 
Lit, _ MiaimLI!D Span;" r .. I<> develop 11.(_ 
WI. c. .. \\'ei.cbl of 011" Slandanl CoanectiOll ,.clodiD, web ri.etIL in pOUnd._ 
Q _ CoelIioi ... lofStm>1Uh _ 12S,_,. 

To obt.in ute uni/ormlr dillribuled load in th ..... ndo of po,".d •• dirid. Q b)r tb. 
rt><IUirtd """'" ;" reee. 



'" CARNIlO I S S TUEL COMPANY 

AMJ::JUCAN STANDI\RO BEAMS 

A 
BEAMS 

LOADS ALLOWA6U1 UNIYORM LoAD IS TUOUIl.-\NDS or POO~iD8 
AI)llUeable 00117 wb(oa ""llona an'! bnoDd qa,lnn lattlra.l ddklcllon 

YorWlbraad IIlICtlonJlArelo:Ws must be reduced, _ Pl'«'8113 

... 
" F., 

Mulmum Beodlnl Slre.. 18,000 Pounds II« Square Inch 

DotptJr, _ 1f eOcIo' d Seo:C~=· "-~~~ 
HII 14":r7Ji" 8124".11 7" 

~ 

UO 115 110 105.' 100 n " 15 n .• ------- - -·-+mwr-·
C

•

O

,- I. ,'11;', l,m .- -'=- ~-]-·]·~~·rr-i-;;~-~·-·]'~'l,i'~.~··ir~~~C":.~'~', '-:=-+-0-.-'-' 
7 ,.'.. -. lii!:':'. 1338.8 <128.8 31!1'.6 308.13 ..... 0.01 
S 870.-' 367.0 . . 200.:; 287.7 278.8 270.0 ~ l.ID 
I) 33".to 326.7 :U S.1l 3 12.4 26:4.11 2M.7 ! U1.8 2.10.0 231.9 Uil 

II 273.7 267.3 200.8 :u.t;.O 2t~.6 ZOO.2 202.7 IUO." 189.1 2.2/j 
to SOU 294. 1 1:1116.9 281.2 237.2 230.2 223.0 :.l16.0 208.7 1.86 

12 2:.0.11 24t1.0 2:10. 1 23".3 197.7 IUI.8 IS.S.S ISO.O 113.9 2.68 
13 231.0 220.2 220.7 :1111.3 182.'1 177.0 171.6 1116.1 160.6 3. 15 
1-& 2111.1 210.0 204.0 2(JoLl.l1 109.'1 ItHA 15\1.3 154.3 140. 1 3.M 
I ~ 200.7 100.0 1111.3 167.4 IlIS.1 15.1.4 I4 S.7 144.0 130. 1 4.10 

17 177.1 173.0 16S.S 166.4 1311.5 136.4 131.2 127.0 122.8 6.38 
10 ISS.2 183.S 170.S I7lH 148.2

1

143.s 130.4 135.0 130.~ 4.77 

18 167.3 163.4 150.4 IJ;iO.:! la1.8 127.0 123.0 120.0 116.0 6.0:1 
10 161'1.0 1&4.8 161.U 148.0 12-&.8 121.1 \\7.4 113.7 100.0 6.72 
20 I/j,().~ 147.0 143.b 140.6 l1S.6 115.1 111.5 IOS.0 104.4 7.4,j 

~~ :~:: :~:~ :~g:! :~:~ :A?:~ :~:: , I&U t Ig::~ &::; ::g: 
:!:l 130.1) 127.8 1 2~.7 122.2 103.1 100.1 97.0 I 03.1) 00.7 0.85 
24 125.5 122.11 11 11.5 117.1 118.8 95.0 112.9 00.0 87.0 10.73 
25 120.4 117.8 11 4.8 11 2.0 04.0 1)2.1 89.2 86.4 S3.5 11.&4 

26 11.5.8 113.1 110.4 108.1 9 1.2 &8..6 85.8 83.1 80.3 12.50 
:n tll.5 1011.11 100.3 104. 1 87.8 M.2 82.6 60.0 77.3 13.57 
28 107.6 105.0 10:,1.6 100.4 84.7 82.2 79.6 77.1 74.S 14.60 
20 103.8 101.4 08.1t , 00.0 111.8 79.4 76.0 74.5 72.0 15.(16 
30 100.4 08.0 95.11 1)3.7 711.1 711.7 74.3 72.0 00.6 111.76 

31 D7.1 D~.D g2.11 00.7 76.5 74.2 71.9 119.7 11 • ..3 1i.59 
32 91,\ gl.O 89.7 87.1l ~4, ..• ' I 71.9 00.7 117.5 66.2 10.07 aa 9 1.2 1\9,1 88.11 M.2. 69.7 87.8 M.4 113.3 20.28 
34 S8.8 88.11 84.4 82.7 611.8 "7.7 M.8 63.S 81A 21,53 
as bG.O 840 82.0 80.3 87.8 65.8 113.7 61.7 00.6 22.51 

3G 83.6 8 1.7 79.7 78.1 M.9 63.9 619 60.0 58.0 24. 13 
37 81.4 79.5 77.5 711.0 601.1 62.2 60.3 S8.4 66.4 ~.49 
38 79.2 77.4 70.0 74.0 62.4 60.6 58.7 M.8 1>4.11 26.89 

:g ~l:~ ~;:: ~U ~~::~ gg:f i¥:g ~U ~:~ ~g g:~: 
' •• ' 1-~" ""'~_~'~O~.0'-l-J'~'~·''-I--'''''~'4~,,~·.,, _~'~'#-·8 -"~'''·'LJ'~''~·''--c'~'~·'~ 32.86 

.... .... .... N.t ... . ... 1 .... .., I ' T.t 36.OS 
46 .... .... n.' .L.' .L., 00:' .... ,,:. • ... 1 31).40 . - ~ ~ ~ - - ~ ~ - .-



BEAM SAPE LOADS '" ----
AMERICAN STANDARD BEAMS 

AS 
BEAMS 

E SS t:N'I1AL DATA 

MaxImum Shoor, 12,000 PQun<b per 
Square Inch 

~ 
I 1 24" I 

DATA I 
lIIaxlmum HcndJng Sl ro&ll. 18, 000 Pounds per Square loeb 

R ~."d ~""ce I\~ldlh-Wbi&h' J><1' y--------
§ D 18 1(" x 7»" i B I 14" x 7" 

~ 110 m I '" 1 1059"" 100 95 I -'OJ 85"179.'9 
k k ~ ~ k ~~. I~~ 

1 "1 237],8' 230].6 2087.2 
B,., 197.6 191.8 17.5.9 
I ... 48.4 47.0 42.9 , 

L-""--L ""'-;!--''''--'_''''''-':o:'"'CA'--'-''''C·O,,-,,-"'''-...L-'''''-LIZ.2 .. ~ 
D"":"'81O"''' "''''0 GAUO"" ' ''' INCIIU , 

b , 
" • Orip 
r 
• ...... .. 

" 8H. "I, ". 'I' 

'" "" '" , 
'" 

" , 
" 'I' n 

'" 20'~ ". , , .. 

,. 
7"if 
'I"~ " 'Ii 

'"~ "" '" , 
3\i 

2·] 
no 
Ii 

'"~ 'Ii 

'" "" '" , 3\1 

f and o-I'ro""'. uouaI onlI'lcint: d_~. 

,. 
m 

" " '" " "" ' Ii • , 

'" '" Ii 

" 'Ii 

" "''' '" • , 

" Hit ". 3n 
" "" '" • , 

MAxn,,;r .. O"SCINO ;\ l o,,,;s'1'II. WEB RUIIITASCU, io:'I'(:. 

M~. 376 '" 
,,, 

'" "" '" 279 270 
\· ... x '" '" '''' '''' '" '" '''' 162 ..... 0.55 6.93 7.38 7.81 6.51 5.82 6.20 .... 
Ob 1t>OOO '"'''' 14&67 14449 ,- 14900 14430 138 15 

'" 11070 1100-'> 10036 903' 1120.1 10256 ""00 7778 
., min 13.20 13 .20 13.37 'WI UI.20 13.20 13.OS 14.g:; ..... " . 105 " 'OO " SO " 0, " " " " " " " " LO, 15.62 15.15 14.79 14.'10 12.22 11.86 11.49 12.27 
WI.C. " " " " " :16 " " 9 "''' """ '"OO .2~ 1.2. 237 1 2302 2230 '""" 

'" , 
r. ,,, 
" "" '" • 
" 
20 1 

'" 7.25 

''''''''' .'" 16.H 

" " 13.:n 

" "" 



,n 

BEAM 

20"1 

CARNEOI!! STEEL COMPANY 

AMERICAN STANDARD BEAMS 

AS 
BEMIS 

LOADS 
Au.oWAUUI UNlr'OlUI (.o,l.D IN TUO'C8ASI)tI OP PO'Ol'fDe 

Ii pDlloc&bie GIlly _ben IIIIClbwanl ~ ap.lnIJI.lal«al dell~1oa 
YOI' unbr-' .ect~ .. rlllolldl' mtd~ be...muoed. _ pase U 

, , , 
• • 
" 
" " " .. 
" 
" " " " .. 
" " " ,. 
" 
" en 

" ,. .. 
" " " " " ,. 
" " .. .. 

Mwmum Ucodlll& 1Iu-e.. 18,000 POun .... prr Square Inch 

". U. 

0, .. , ... 
)0" II: '" 

" .. It.. lboo. 
II." , ... 

0> 

" , ... 
~ ..... 'n" aui',! n,., ...... 

3211.7 ' 3U1.11 lJTl:r.r""'lRlUT _.0 I 2.>2.1 ~:E:r.lr" 
282.8 274.' 2fl.$.8 :J:.7.1:-nrr 210.6 20& 1 200.6 
2-11.2 2.111,9 232./1 m.lI 219.9 189.1> 182. 1 17.5..& 
:l10.8 2 Ia.:1 :100.7 :lOO.:l I OIU~ 168.:> 161.0 1:;:0;.0 
101.8 1112.0 t SG.O 11IQ.2 170.0 Hil.6 145.1 140.3 

170.8 
IM.S 
Ir,2.2 
141.:1 
131.0 

I2:Ui 
111M 
too.1I 
1041 
011.0 

0'" .... 
".0 
8:!." 
701 

76.) 
~3 
70.6 
1I1l.2 
6O' 

'" IUS 
Ml.O 
118.' ... , 
M' 
0.' 
a .• 
a.' 
a . 

IH./I 
1110.0 
1"7.7 
1:17.1 
128.0 

I:;.\().O 
112.0 
LtMUI 
101.0 
"'.0 
01." 
87.2 ... ... 
,11..1 

n .• 
711 
IIILfi 
M.' ... 
111.11 "' .• 
'" M.II .. 

160.1 
IM.O 
14:1.1 
1:i2.11 
124.0 

1111 .. ' 
100.4 
100.4 

G7.11 
".0 .... .., 
/IIl.O 
77./1 
74 .• 

71.11 .... 
M. .. , 
112.0 ... 
08' ". M.I .U 

103.11 
1/1(1.2 
lall.O 
128.7 
1:ltI.1 

112.0 
100.0 
100.1 
114.S 
00. ' 
"~.II 
111.11 
7/U 
7.~.1 
72.1 ... 
M.7 , ... 
62.1 "'., 
68.1 ... ... 
r.3.11 
61.6 

1611.11 
1111.6 
1:111.:1 
1::.~.7 
1\7.3 

110 0 
10.,.6 
07.8 
02.11 
88.0 

'" 00.0 
711.6 ,,. 
.0.4 

el7.7 
6O.' 
11::.11 

"" 68.7 

"'. 'M .,. 
61.8 
000. 

137.8 
126.3 
11 60 
1011.3 
10 \.1 .... 
89 Z . .., 
79.8 
758 

72.2 
68.9 
M.' 
.U ... , ... 
5&.2 
M.' "' . "'. 
411.9 
401.40 .... " .. "'. 

132.5 
121.'1 
112. 1 
10·1.1 
91.1 

9 1.1 
85.1 

~:~ 
72.8 

69.-1 
M.' "'., ... , "., 
M.O , .. 
62.0 "'., 
4S.11 

". ., .. 
«., 
42.9 
41.6 

127.6 
116.0 
108.0 
1U0.:! 
03.6 

87.7 
82.11 
78.0 
73.9 
70.2 .... ",. 111.0 
,U "., 
0..0 
52.0 "'., 
411.4 ... 
". "' .• 42.6 
41~' ..., 

A:I.:I ~-l!LL~......!!.!...~~ tl.. •.• .... .... .... ..' "' .• 
•. , .... ",' .... •.• ILl •.• ............... , ........ .. .0" ".1 ..... .... .... ..0 ..... , 

t.c.do .... aPIII" '*'-Il0l ,,_ -ill prod_ III&limum allonbIo ...., ill ...t... 
LoadI below l __ IIori_1IJ h_ "lilt prod ___ TO do4ettiooDa. 

0.47 
0.61 
O.\H 
1.10 
J./U .. .. 
2.25 
2.611 
:1.111 
3.66 
4.19 

'.11 
11.:18 ,.'" 
(1.111 , ... 
8.2 1 
9.01 
0.'15 

10.73 
II.M 

02 ... 
13.67 
14110 
!;'I.M 
'8.70 

11.89 
IIt.07 
2O.:.!S " .. XUt 

2~13 
23.40 
".80 
21U2 
N.'" 

j 



, rtlL 
"'." : r-

4
l
: L_ 0.; '~I' 

.0 .. • I 

·:··.··IOnp 
: t"'." 
~ -'b-'" 

R EAII\ SA I'E LOADS 

AME RICAN STANDARD 

AS 
BEAMS 

ESS&l\"TJAL DATA 

BEAMS 

M:uimmn Shoar. 12,OOO PoundB pOr 
Square Ineb 

BEAM 

DATA 

)Ia.:dmum Benulng Sll'Q88, 18,O::lO " : .. mls [lCr Sqllare Inch 

j 
Depth ond 1'11,,&0 Widlh-Wei&hl ptf F_ 

, "' 10" Jl 7" B' 
0 

'" " I " I .. I 8 1.4 " I • , •. , .. '". , .. , .. , •. 
E~o: .. ,""" 

I,., 16-16.3 1501.
7

1
1460

.
3 1263 . .5 

8,·, IU.8 150.1 U 6.6 1 ~ 6.J ,,, 52.4. 47.0 4.5.8 30.1 
s.. 14 .4 13.3 13.1 , .. 

. 

• '" "" '" '" " "" , '" nit 'U Hit , OJ< , " "if " " " , "io 'r,' 'tit 'tio "it zai • • 3H_ 3, • ". ". '", Grip , , , , , ,," , HI\i 16,i "" 16,i 16 1' 
• '" "' '" ,\I '" ," I",i~. '" '" '" 'I' '" I 

Z~i ..... , , • • • • • 3\~ 3\':-;- .3\i;:-:- '" ". " , 
r ODd o-Provide"",,"", IrOl"kiq el_ .... 

] 0" Jl 6).(" 

" I , •. 

'" 6U. 
II. 'tl. 
" ,," 
'" '" • , , 

65. 4 , •. 
1169.l'i 
11 6.9 
27.9 ... 
, o 

0> , , 
" 
I 
I" 
" " II 
" • , 

MAU>lU .. 8"'''D[';0 lIIOlol "'''T8. WE" RE618T""CEIJ, En:. 

M= '" '" 233 225 '''' ,,,. 
'" 175 ,.u 'I. '" '" '" , .. ". 136 ". lmiQ 4.72 5.00 5.34 IU5 11.11 HI3 5.35 ,." 

" ,- '''''''' '''''''' '''''''' '0000 '''''' 14908 14210 
II< 13005 "000 10800 D795 0000 0015 '"'' 71M 
., m;., 11.00 11.00 11.00 11.00 11 .00 11.00 11.10 11.89 
11= "' "" '" ., 

" " " JIO 
II, " " " 81 '" " " '" CR, 12.21 11.8.5 11.48 ILl3 1L13 '" 9.84 10.63 
WI-c. '" '" '" '" '" '" '" " 1978 "'" ' 800 ''''' 175!! 1.516 1451 14.0.1 



'" 
BEAM 

18"1 
LOADS 

CARNEO l e STEeL COMPA N Y 

AMERICAN STAN DARD BEAMS 

AS 
BEAMS 

ALLOWABLE: UNIFORM LoAD IN T IIOUIl.ANDS OF P OUNDS 

Appllcableonly when Il001 lonBaril braced a.gains~ lateral de6eetlon 
Fo~ unbracod .eclions ear .. lotLds must bo reduced. _ Il&gEI 9:J 

Maximum 6I:lndlnll i31.t'es8. 18.000 Poumhl ~~ Square Inch 

Deoth and Weicht of Stet; ..... 

H 'r. ." 18" '" 7" •• 18" 11 II" , .. 
" " " 75.6 " " .. H .7 , .. , .. , .. , .. , .. , .. 

I~ 
, .. 

-
~., 

• -mT ~:i "'.f I •. ' 0.30 , """'" -- . 0.47 -.. .. ... I •. ' , 270.2 I i,;~:7 ~1!:r i!J!f 203.0 195.0 181'1.2 ifii\. 0.67 , 230.3 174 .8 167.2 1 ~9.6 0 .9 1 , 209.4 202.8 100.1 100.3 152.11 146.3 13D.a 132.6 1. 10 • 186.1 180.2 174.3 160.2 135.9 130.0 12·1.1 117.9 Ui l 
00 167,[' 162.2 156.9 11'>2 .2 122.3 117.0 11 1.7 100.1 .... 
" 152.3 \41.5 H2.6 138.4 IJ 1.2 106.4 10 1.6 00. ' 2.25 

" I:lo.n 13.5.2 130.8 126.9 101.9 91,5 93. 1 88.4 U, 

" 128.9 124.8 120.7 117.1 04.1 oo.n .0.0 8 1.6 3. 1l> .. 110.7 115.0 112.1 108.7 87.4 &.l.a 70.8 15.8 3,M 

" 1ll.7 108.! 104.6 lOLl> 8t.(1 78.0 74.5 70.7 4.10 

" 104.7 10 1.4 D8.! 95.1 70.5 73.1 69.8 00.3 4.77 

" 98.6 95.4 02.3 8D.6 72.0 68.8 "'., 02.4 5.38 

" "'., 00.' 87.2 .... 68.0 05.0 62.1 e.8.D '.00 

" 88.2 .... 82.6 SO. , 64.4 61.6 118.8 1 56.8 6.72 
20 "'.S 81.1 78.5 76.1 61.2 68.5 " .• ".0 7045 

2 1 "' .. 77.3 74.7 72.5 58.3 (,5.7 t.3.2 50 .... 8.2 1 
Z2 76.2 73.7 71.3 69.2 55.6 ".2 00.' 4S.2 IJ.O! 
23 12.S 70.5 68.2 66.' b3.2 50.9 48.0 46. 1 0." 
U OD.S 67.0 " .. "M 51.0 48.8 46.5 44.2 lO.73 

" 67.0 M.O 62.8 00.' 48.9 46.S 44.7 4 2.4 11.64 

" 64 ... 62.4 60.'1 58.6 47.1 4S.0 ".0 40.8 12.M! 

" 62. 1 00.' 58. 1 'M 4 5.3 43.3 41.4 :l9.3 13.57 

" w., 57.9 ,.., .... 43.7 41.8 3D.!l 37.D 14.1)0 

'" 57.8 M.' M. I 52.5 42.2 40.4 38.5 36.6 15.66 

'" " .. M. ' 52.3 50.7 .... 39.0 31.2 "' .. 16.76 

" 54.0 52.3 00.' 49. ' 39.5 37.8 ' 36.0 34.2 17.8!! 

" I~ ~ 40.0 47.11 :18.2 30.11 34.9 33.1 10.07 

" a.' 'f.' ".f A.' ".' ~. A.' A.' 20.28 

" '".1 .... A.' .... A.' A.' A.' ." 21.ro3 

" " .. A.' 'OJ .... " .. A. .1. . a.' 2"2.81 

" A. U., U .• U .• w .• A.' 11.1 n, I 24. 13 

" ... 1 .... .... " .. "., "A "., n., 25.49 

" A.' .... "~"1,'. ~c.~I _ nA A.' 26.89 



BEAM SAf'e I.OADS '" 
A!\fERICAN STANDARD BEAMS BE~ 

1,-, 1Z66.5 
8,-, 139.6 ,., 61.9 ,., 1-&.3 

• " b '" , 
'"' , 'Ht 

• '" Grip , , 14 ,t 
• '" I min. ," ....... • .. " 

AS 
BEAMS 

EasP.:NTlAI, D ATA 

Ma.xlruum Sheaf'. 12,000 Poun"" per 
Square Ineb 

1216.6 1I7(1.~ 1 1141.8 017.5 
135.2 130.8 126.9 101 {I 
49.8 47.9 46.3 2-1.5 
14.0 13 . .!.I _ 13.2 7.8 

DUl r.NSIONS "ND O.n' oo:s ,,.. 

" " " " '" 7 ~it 
, 

'" 'Il- " ", '}i t 
'Ht 'Ht 

3a
1t '"' '" '" '" , , , 

" 14~t H It 14 ~i IS~i 

'" '" '" 
,. 

'" 'I' 'I' '. • • • '" " ill 3'~ " 

•• 
" '". 

877.7 
97.3 " .. 
" IN C U "",, 

" 6!i. 

" 'tit 

" Isn 
'" '" ~U 

f and o---Pnmdeuoual ... kl", 01_ ... ..... 

~ M , -""'" fu 

"" • ,,,,ill a­
S , 

S, " w t.e. 
Q 

M B N I NO Mo ... t: N T@I "X'.IIU" • " . 
"'" "" ". "" '" ". '" '" 4.87 5.26 IU5 .. '" ""00 '''''''' , ""'" '''''''' Il0W 10710 "SO '"00 ".00 '.00 '.00 8.00 .. '" " 

., 
" " " " 12.89 12.48 12.06 12.01 

" " " " 1675 1622 1570 1523 

.. 
", '" 'M 03' 3.98 4.31 

'''''''' , ""'" ,- "''' 8.00 8.00 

" " " " 9.41 '.00 
" " 1223 11 70 

1 18" 

DATA 

IS" :r 1>" 

S37.8 
93.1 
22.3 
7.3 

- OS 
61i t 
II, 
'11. ,,, 
" 1 5~i .. 
'" '" 'I' 

.. 

"" '" 4.73 

'''''''' ''"'' '.00 

" " 8 .003 

" 111 7 

, 95.5 
88.4 
2\.2 ,., 

, 

" • ", 'I" " " 'I' m 
'1' " :m 

133 
00 

5 .34 
1<l3W 

"'" 10.56 

'" .. 
11.05 

" ''''' 



'" 

~
EA" 

15"I 
LOADS 

CARN80 l e STEEL COMPANY 

AMERICAN STANDARD BEAMS 

AS 
BEAMS 

ALLOWADI,.f: UNIFORM LoAD I N ThOUSANDS Of' P OUNDS 

Allp'Ucableollly WbOU800tJOnsaro hraoed "":Rln&t ial.(lra\ dctlocUon 
I' or unbmced 500:1.101\8 e:.re loads must be rodueOO. 100 page 93 

Maxlmum Bending SIn., 18,000 Pounds per SqWl.l"e lnc:b 

Depth...., "'14111 of. I3ectbo 

H • 
., 15" x 6~" •• IS" " 6" 

,.~ 

'" 9$, J 90 I .. 8 1. l 

~ " " 60.8 

-
, ... Ita. IlL , ... , ... , ... , ... , ... , ... 

, .0 •. , ..... • ... 1 ' 1m 
.• r.t#1 0.17 

• """ ;r.JIT~~ ,..-.~ . . 
~ "'., 

0.30 

• 28.:;'0 276.6 267.8 _ . ntJ 219.0 211. \ -nmr 0.4;7 , 238·0 ..... 2~.2 215 .8 210A 18..1.3 \75.0 168.5 162.4 0.07 , 
""' 197.6 191.3 185.0 ISO.4 167. 1 15(1.8 1<64.[, 139.2 0.111 , 118.5 ]72.0 107.4 161.9 157.8 137.4 131.9 126," 12 1.8 LI D , ll'i8.6 153.7 \48.8 143.11 140.3 122.2 117.3 112.4 108.3 1.51 

" 142.8 138.3 133.0 12'(1.5 126.3 110.0 105.5 10l.1 97.4 >.86 

" 129.8 125.7 12\.7 117.7 1 14.8 100.0 05.0 91.0 88.6 2.25 

" 119.0 115.3 111.0 107.9 105.2 91.6 88,0 ,..., S1.2 2.68 

" 100.8 106.4 103.0 .... D7.1 "'" SI.2 77.8 75.0 3 .15 

" 102.0 98.S 95.7 92.6 00.' 7S.6 711.4 72.2 .... , 3.65 

" 9h.2 92.2 SU.3 .,., ,.., 73.3 70.4 67.4 .... 4,m 

'" 80.2 8M . .., .,., 7S.0 6S.7 .... .,., 60.' 4 .77 

" ... 81.4 78.8 76.2 14.3 .'" 62.1 59.5 57.3 5.38 

" ", 76.8 74.4 71.9 70.1 61.1 58.6 ... , ... , '.00 

" 75.1 72.8 70.6 68.2 00'< 57.0 .... ".., 5t.3 6.72 

'" 71.4 ..... , 67.0 6~.8 ... , 'M 52.8 50.6 48.7 7.45 

" 68.0 .M ., .• 61.7 00.' 52.4 50.:1 48.2 46.4 8,2 1 

" "" 62.U 60.' 58.9 67.4 . .., 48.0 46.0 44.3 O.O l 

'" 62.1 00.' 68,2 MI.3 ... , 47.8 45.0 44.0 42.4 '.OS 
" 50.5 57.6 5. ... 8 ... , 62.6 45.8 H.O 42.1 40.6 10.73 

" 57.1 ." ,.,., 51.8 .... , 44.0 42.2 40.6 30.0 ' 11.64 

" M.' ,.,., 51.6 4U.8 48.6 42.3 40.6 38.0 37.6 12.59 

" 52.9 51.2 MI.!!.. 48.0 46.8 40.7 311.1 37.5 36.1 13.57 

" ",.0 .... ".1 ... 1 U., '"., H·' If·' .. .. 14.60 

" .... ".f .... ... , . ... 11 . 1 .... .... OJ.' 15.66 ., .... '"., .. .. .... 01., If., U •• U •• 1t.1 16.76 

" ... , .... .... .... .0., 10.1 ... 0 .... 11.' 17.811 

" .... .... .... .0.0 .. .. " .. n.o " .. 10 •• 19 .07 . . 

L 



6EAM SAFE LOADS '" 
• AMElUCAN STAN DARD BEAM.S dJ BEAM 

AS 
i! 0 BEAMS 115" 4 f g 
L~'" .-. )'s E SSENTIAL D ATA 

f i I, 'if~ i Grip Madmum Shear. 12.000 Pounds per DATA 
, too · • .., Square l ncb 
:"-'Ir- ,1 

Maximum Bending St,,-, 18,000 Pounds per Squaro Inch 

D.pth aod n.qa ~nd!h WeiPl p..- F"", 

~ --

~ 
. , 15" x 6 Si" 

I 
D' 15" :I 6" 

z '" " " "' 8 1.J " I " I .. I 60.8 , .. , •. ,. , •. , .. , .. ,. , •. , .. 
EI.J: .. CNTII 

I,., 892.-1 

I 
.... , 837.0 SO(H 7S\U 6S7.2 1 (1.59.0 632.1 009.' 

8,·, 119.0 115.3 111.6 101.9 105.2 91.6 87.9 84.3 8 1.1 ,., W., 41.7 45.2 '12 .9 41.3 ,.., 2S.S 27.2 "" ,., 14 ,S 14.3 13.8 13.3 12.0 ••• lUI , .. 8:7 

O"'IENIIIOS9 ASD OAtiOP " INClI'" 

" " 
~ 

" • " " " " " " b 
,. O'th O'h 

,. ,. 
'" "h °th , , ''', H , , 

" 'r.' " " 
., ", , lito Iti • lIit Hi. H ' ',I. '"' 'H. '.h , 2'ti. , ", 2"10 2" 1. 2'th 2ai l 2'It. 2'Iio 2at , 

Orl, , , , , , 
" " , 

" " " " " II '~ lUi IU~ "" • , , , , , 
'" '" '" '" :~ • ~Ii • , • 301 3li 3fi '" '" '" '" '" 
, 3 3 3 

r aod o-Pr.mcte IISUaI ..... king cloataII_. 
~r..XI'UI'" 8 >:SDI"'0 MOMENT". WEB RJ:BIIITANCI!:II. ETC. 

"-, '" 173 '" '" '" '" 132 126 I 122 ,-, 'W '" '" '" , .. '''' '" 121 106 
(,min 3." 3.60 3.83 -1. 13 4 .38 3.52 3.S1 4. 18 4."'9 
Ob '''''''' '''''''' '''''''' '''''''' , """ ''''''' , ""'" IfoOOO 15000 

"" """ '"'''' """ 130SO "'''00 13020 11'.50 '00" ",ro 
" min 8.25 8.25 8.25 ,.,. ,.,. 8.25 ,.,. 8.25 8.2'" 
Rmu '" H' '''' " " ... .. " M 

"" " "-' '" " " " " " " CO, t o.9S 10.64 10.30 , ... 9.11 S.46 8.11 7.18 , . ., 
~I .C. " " " " " " " " " 142S , " .. 1339 ]295 1202 ''''''' H", , 1012 , ." 

MmaI .. M.nmn,," Bencli!l& Mom..,\;" Ib~ 01'1(10)$ poundo. 
V""" .. Maii,,"u<lI Web Shear in u.o.-Io of powodo. 
LDIin _ MirUmu,," ~ to d,...e1(WV max. ifI feR. 
Ib _ Anon.bI. ';ISU_I"," ebBUoklin&~ndopertQ,....;"oh. 
~ _ V&lue of Web in 8utkli", per ifI,b of Ie in ~ 
., min _ Minimum tIKI B""';"jI: to d""e/Op V i. iDoboo. 
IlJDU _ M.ilin"", .::"d RtIOUOII .. he..., _ 3M iDoboo in ~ of pow>da:. 
R, .. M .. imuOl V&lue of on. StMdard ConnertioD, _ 2W. in thouso,u, olpwodo. 
LR, _ Minlmu,," S!:.n;" fcol to d,...e101? R,. 
WI.C. _ WeiRhl 01' on_ S"ndard CoQ~oc:l.IOII ;"e\uding .. tb rintl;" pOIIndo. 
Q _ CoofficienlofSIrft>k\h _ 12S,·,. 

To obtain .. I. unif<lrmly dirtribulod Ic.d in ~ 01' pound.. dlrlde Q by lbe 
reqaired IIjlU. in leel. 

I 



u. 
BEAM 

CARN SOI E ST EEL CO M PANY 

AMERICAN STAN DARD BEAMS 

AS 
BEAMS 15"1 

12" 
LOADS 

Au.oWAllLII UN1P'OIW LoAD IN TUOllSANOS 0 .. PODNDS 

L _____ J Applkablilonly whCnlOCUOIlll are brnced agaiMt 1a!Alnll detlootl()D 
h'oruobrnct!tleecilolUl ate 10a<.i8 must be rOOuood, _ page O:! 

;\Iaximum Sending 8t.".,. 18,000 Pound. per SquaJ'e Inch 

~b and lI'oicbl 01 So:oetI<m 

'I:' ---
87 IS" l[ 5~" B • 11" II: 5}(" ,., 

" " " 
, 

~1.9 " " " 
. 

40.8 , ... ,. , ... , .. , .. ,. ,. , •. . . ------ .n., 
3 .... 1 It, .• I ~~~:'7 ~"""f l • .. ' "'-, ,,, .. . """Tl2.l:i'"'-TOHr , 162.8 154.0 I " 

, 121.7 120.7 113.6 . , 135.7 128.3 ]20.0 117.8 tOO.a 100.5 ... , 89.7 , 116.3 110.0 100.6 101.0 91.3 OJ.' 81.2 76.8 • 101.7 00.2 00.' .... 79.8 75.'1 71.0 67.2 , "' .. .U .... 78.6 71.0 67.0 ~.l W .• .. 81.4 77.0 72.6 70.7 63.0 60.3 .... ... 
" 740 70.0 00.8 64.3 58.1 .... M .6 48.0 

" 07.8 ".2 'M 58.0 1\3.2 00.3 47.3 ... 
" 626 " ., " .. 64.4 "9.\ 46 .4 <.., 41.4 .. 58.1 ".8 61.8 60.5 45 .6 .,., 40.6 38.4 

" ".3 6l.3 '8.4 47 .1 42.6 .0.2 37.9 ~.9 

" ,.., 48. 1 45.3 ... , 39.9 37.7 35.5 '" " 479 ~5.3 42.7 41.6 a7.6 "., 33.4 31.6 .. 45.2 42.8 40.3 39.3 35.' 33.5 31.6 ... , 
" 42.S 40.5 38.2 37.2 33.6 31.8 ... , 28.3 
20 ... , 38.5 '" 35.3 31.9 30.2 28A ,.., 
" 38.8 ,.., 34.5 "., aOA ZS7 271_~ 

" 37.0 35.0 33.0 32.1 .... .... .... .. .. 
" 35.4 ".5 31.5 30.7 .... n.t "., .... .. ".8 32.1 W., ".5 .... "., II.' .... ,. 32.6 30.8 ".8 ", .... "., !>,' ., .. 
" 31.3 29.6 21,9 I 27.2 

" :10.1 28 .... . Z6.9_ .~ 

" n., 07. , ~ . .., 
" "., .... n .• .. .. 
W . ,., n., .... .... 
" .... "., ... , .... 
" II. ' "., 10.7 n. , 

Lc.do .bon u_ ",,"-!alIi._ will prOOuce mu","um "]onbI~ ...... 1lI ... 
Lc.do bdooo ].",. boriIoatal tuu. will pfOIIuce U~~O delloetioao. 

L 

Ii 
:i'~ 

0.17 
0.30 
0.47 

0.67 
0.111 
1.19 

'" ..OJ 

2." 
2.68 
3. IS 
... 5 
~. 1 9 

4.77 
5.38 
'.00 
6.72 
7A5 

8.2 1 
9.01 
'.85 

10.7:1 
11.64 

]2 .• ~!l 
13.57 
14.60 
]5.66 
]6.76 

17.89 
19.07 



BEAM SAP!:! LOADS '" -

• AMERICAN STANDAR D BEAMS 

~11 
BEAM 

: 1--- AS 
~ ; BEAMS I15" 
: : . ---. ESSENTIAL DATA 12" L~· ·. • .frl 

, j ~'I!'''; i Grip Mu.:dlnum Shoar. 12,000 Pounds \lei' l)ATA : t~·.~ Square Inch ... -b--oI 

Mulmum Bending Strea. 18, 000 Pounda per Square Inch 

I 
o.~b ... d flu,. Wid\b-Welc:b~ "'"' y,* 

~ 0' 1$" • 5J.i" o. 11" JI 5 ~" 

Z " .. " H.t " .. " I ~o.e , ... ,_. ... ,_. ,_ . ,_. ,_. ,_. 
E .. ",.E,..Tft 

T I" 508.7 4SI.l 45.3.6 H I .8 319.3 301.6 284.1 268.9 
8,-, 61.S U .'1 60.5 n.9 U.l 50.3 ~1.J H.8 , ., 17.0 16.0 15.0 14.6 17.3 16.0 14.8 13.8 
8., " 

,., ,.. 
" " 5.8 ... .., 

01>1I:",8,ONIi .. NO OAuon ,,. INCHES 

• " " " " " " " " , 
'" '" Mi. '" '" '"~ '"~ '" , " ... H • H, ' .. , 'fit 

.., ". • " " " " z;l'it ZEit 'Ii. I til • 2'1. 2'10 2,1. 2,h " " 0", " " " " " " " , 11m i:!fi 121i "" '" " '" '" • '" '" '" '" '"~ ." '" '" :~ ". Sf. ~u ~U ~U ~U 3 , , m '" '" f ozd o-PrvideUIUIII_kl", 01 ........... 
MAXU' UM U"!'IOINO ;'.10'''''''1'3, WEn RI'lIllIlTANCII:II. t;TC . 

M~ '" '" " 88 .. " " " ,-, '" .. " " '" .. " " """ 3.40 3.89 4 .46 4.79 2.14 3." 3.49 '.00 
~ ""00 '8000 '8000 14717 '8000 '8000 .8000 '8000 

"" '"'' "'" " .. "". 12150 ,"" "" 8800 
.,milo 8.25 8,25 '.$ 8.48 ' .80 '.80 , .80 .80 - " .. .. .. " " " .. 
R, " " " ., " " " " c., u. .... 7.72 8." 6 • .5 1 6.16 6.31 7.41 
~I.C. " " " " " " " " ... no , .. ,,, .,8 "'" '" '" MIJII.l .. M .. lmum Il~ M""'en~i11 thOllilaDda 01 foo4. pouado. 

Vo:w: .. Ma>im\Hll " 'lib SbMt in 1h........Jo of Jl(IUZHIo. 
Lmin .. NibimH,," i(f:' 10 dsnlOp v ma1.;" feet. 
fb .. ADotBbIe ";1 su... b Web Bueklinc ill /,fa .... p«eqlW'a iDdI. 
Ibt .. V.h .. of "'lib In Bueklinc per ilIeh olle~ in pOWIdt. 
a, min .. Mibimum F..nd n.n.., 10 dsnlOP V in iII.ha. 
Row: .. MWmum FAd n.euo.. wb ... a, .. 3>i 1n"'111 ill l""'-ndo of paaadt. 
It, .. Marimu"''''IIe of """ 8t.Mdard eo.me.tioo. _ 2M. ill u.-ndI of pall. 
LR, .. MinilDllmS!>&a III foeUo deYe!Op R,. 
Wt.C ... ~I oIooel3taDcl.m Coc.....uo..IadU<fulc web riyou in pOIIIIdt. 
Q .. citnlofStmllrth_ I~8'_I. 

To oW.i.n 0010 Haif" ... "'y dilllribllOd. Lo.d III Ih....aDdo of pound&. dinlo Q by tho 
nq\lited ~ ill r~ 

- -



'" CARNEO I S ST EEL COMPA N Y 

BEAM AME R ICAN STANDARD BEAMS 

12"I AS 
BEAMS 

10" 
Au.ow"nu: UNI FORM 1.0"' 0 I N TIIOUSANDII 0 .. P OONDI 

LOADS 
.... ~)llcal=. whcn _ tlo"'aNlbr&cod agairwt. lat(>nJ (lelllICtlOli 

or u.n _tlons ... (e ~mQ.II~ bereduoed._ p&seV3 

M uimlllU IlmdiDC Sue., 18, 000 PooDdl pet SQ....." Inch 

De,U! ud WeiPt 01 s.Noct 11 "I':" "' Il" If 5" U HI 10" K 4"''' 
y~ 

" J L 8 .. , 
" " 

, 
15. 4 ~.~ 

''". ''". ''". ''". ''". ''". 
" ... ,It .• lIf. ~ , 11 • . 121.4 IlBIl 106. , , 0 .17 

• 1~1 'S • 0., "'. 80.' 0 .'" , . , 7~.8 70.0 M.' " .. 0 .4 7 

• 75.7 '" . " &8.3 .... 488 0 .&7 
f " .0 IU .7 M.' 80.0 .... "I .D OIH • M.' " .0 4 7 .4 .'" <0.' " .• 1.10 
0 .... 4S.0 4 2. 1 38.0 35.S 32.6 Lli l 

" .... . a.2 37.0 3&.0 32.0 " .3 .... 
" 41 .3 30.2 34 .6 31.8 "' .. 26.6 3." 

" 37.8 36.0 3 1.6 ,., 
" .f 2" .. 2.68 

" '" 33' "'., '" 24.11 22.6 3 .15 .. ,,, ... 27.1 " .0 ,,, 300 ". " " .3 288 ". " .3 2 1.4 19.6 • • 10 

" " .. 27.0 23.7 '" 30.0 18.3 ".i'7 

" " .f , .... 22.3 ... 188 17 .2 IUS 

" :M.2 , .. 21t ." 17.S 16 :I .ro 
" '" 22.7 .... \I ., ".' I • . , 6.7 2 .. ,U ". "., " .. .... "., f." 

" 21.6 20' II·' ".' n .• " .. 8.21 

" .... II.' "., II.' " .. .... 0 .01 
33 If., 11 .1 '" ,. I I . f If •• 10 .73 

" I • . ' IT . I 1 1.&<1 

1.-10 abaft m_ ..,....W u. riI prochu _ ... aIIon.IM .... ill . tbt. 
l.-Io beI_ ...... ~tal1iHI1riII prOd_ ulDlllh-. d~ 



BeAM SAFE LOADS '" 
• AMERICAN STM'~D'\RD BEAMS fllJ BEA" 1 f"· AS 

d I BEAMS I12" , . 
10" 1 k-.. .~ ··Ir. l<::.asK~-n.U. DATA 

··f· • 
DATA 'Il~ Crip Mulmum Sbeu-, 12,000 1'0\lfI(b pel' 

~~:b-~~ SQuare IlIc!! 

:o.lu::Imum Bending 51"""" 18,000 l'ou.nds per SQuare loeb 

t 
Dtpeh ~ FIo.np WJ.hlo-W"hl pel' r_ , B. 11" • 5" Il 10 10" II 4 Jii" 

• " J I.' I .. I " I " U S
.
4 , .. , ... , .... , .... , •. , ... 

ELE,n:HTII 

I,., . =.0 2t.5 .& I ISS 0 I<lS.& 

Llt 122.1 
8,·, J, .& J'.' ll .' 1'.1 16.7 14.4 ,., 10.0 B.' ••• " '-' " .. , 3.9 " " 

,. .., 30 
1),"' .HSlO'" .. s., O .. U(l .... Ill" h<CIIU 

-
d " " 00 00 00 00 
b 'l" • SHe 4a it 4'th 4'fh , " n. " I,' I,' , " " " • 2J\. 21" 2,1. 2 ,h 2'11 2 '1. 
0", It, ", &h ." " " , . ,. ." • • • '" ". • • • • ...... , , 

'" 'I' 
,. 

'I' 

" 'I' '" 21i , 'I, , 2 \1 , :m 
f....! _~""....nJrrc "'-'-

M .. lI.I\cOM U.,..",.o MQ\Co;NTtI , W •• R"-IIITA..","KII. EN. -
M~ " .. " ••• '0 " v ..... " '" " " " " I"";~ :U)S <1 .28 2.13 2 .4S '-9B 3ij~ 
Ob .0000 ..... .- ..... .- ..... 
n. ",. '''0 IIIIS 811 10 ""' .... .... '00 0.00 "'0 .... "'0 . ... 
"- " " " d3 .0 " 0. " " " " " 33 
CO, . " '" 2.92 , .. 3 .41 ... 
Wle. " " " .. " .. 
Q ". -&:., • 319 ~., ,,. 

'" "-, ... Muu.w. s-tn.. M_ I iD ~ 01 f_ pOUdo. 
,~ ... MII.J.im .... Web8beuin~oI~ 
l..miD ... M"'imu"~lode'l'elOJIV""',;"_. 
fb ... AIlI:nnobI. 1111 au. fOf Wtb Boddi", ill ct:': per _ iD .... 
~ ... \'oJ"" ol Web In lI"okI~ per ,nell 011""11 ... _ ...... 
• , min ... Minimum.:ad Ba.riac 10 de-<d"" V ito hifllN. 
!tau ... M,xia\uIII~:.d ~ .. b.., . , ... a.., ....... b:o ~oIpOIUIIIo. 
R, ... M.u.... .. VoJ"" ol_ ~ c--w.. PIIC' ~ ill. u.o....io 01 pouado. 
LR, ... Muu.....!lpu .f_lodenloopR,. 
W\.c, .. W"h,of_s....tonl c.:.....a.iIIeI!Idiooc .......... inpguda. 
Q - CoII6rictof~. I1SI.1. 

To ... ..,. . .....,. diotrit...ted bel Ioi u.......do of p<IIUIdt, dlYidt< Q b1 th. 
I"fIQIIitojl\UiIIl-. 



,. 
'" CAR.NEOIE STEEL CO ,"'PANY 

BEAM AMERICAN STAi\'DARD BEAMS 
AS 9"I BEAMS 

Au.oWAIJI.& UNI FORM LoAUS IN T IIOUSANDS or POUNUS 

LOADS Appllcablo only ,,'hen eectlon. are bracI'ld a&a1llS\< Iawral 
deflection. 

FOt' unbraced lIOCt ions sate loads must bo l"Il(Iueed, IlOO PD.iIC 93. 

Maximum Bending 81 ...... 18, 000 Pounda per SQuare l neh 

N~ I).epb ..... n.q.. V.~ldtb WtO&ht per Fool -. .... • J • *840 9"" SU" B" 9" " " Ii" i' Fe " 20.5 " " " ] 1.6 ,_. ,_. ,_. ,_. ,_. ,_. 
, .... 

2 ... , .. 0.07 
3 " 0 I DS.9 ::¥:6 :0:0 " .. 0.11 

• " 1<1.2 ~:k 0.'" • "" 60.4 M.' .a.8 O.H 

• 42.4 38.4 40.1> "S.1 .00 37.7 0 .67 , .... 32.11 42 .4 38.0 34.8 32.4 0.9 1 
8 31.8 28.8 37.1 "'.8 30.a 28.3 1. 11) 

• 28.3 25.6 "'., "'.0 21.1 25.2 1.51 

" 25.5 23.0 20.' 27.0 24.-& 22.' "SO 

" '" 200 27.0 U.B 22.2 "' .• ..0, 

" 21.2 19.2 U ., 22.5 '" l U I 2.88 

" 111.6 17.7 22.8 20.8 18.8 11.<1 a.u; .. 18.2 16.5 21.2 19.3 17.4 16 .2 3.'" 

" 17.0 15.4 111.8 18.0 16.3 111.1 4.10 

" I S.f1 14.4 18.5 16.9 lli.2 14.2 4.77 

" " .. u .• "., n., " .. u .• 5.38 

" " ., .... I • . ' 
,.., .. .. 1t.1 B.03 

" .... LI.I II.' U .• 11 •• " ., 6 .72 
20 LO., n.1 .... LL •• ,." 
I.-lt IIb<rte "1'1*' borioootal w... win prodUC8 .....w"." ... lIDo-bIo abear \a _ebl. 
I.-lt boI._ I"" ... !IorilOlLtaI fi_ will produce a*yo delleeti-. 

t il oW, II" s...., io. Sw.dard NilI Sectlao>, Dot. AmericLLl6wxIar<I. 



8SA~\ SAPE L OA DS 

I nl·--1-.-A-M-E-Rl-C~ :::::D BEA~IS 
I 0-'" .;'''2 ESSl':r<o"rl,u, D.l.T.I. ...... - . 

, : • it4 : Grip Ma.x.Imum Shear. 12, 000 Pounds per 
; t ... · a ... Square Inch 
.. ··b··~ 

BEAM 

DATA 

MlI.1Imum Bcnding Stress. 18,000 PoundB per Square loch 

"-, .. ....., 
" , .. .,""" -R, 
,", 
~'I.C. 

" , ... 

" " 3.10 

"""" """ 4.95 

" <0 
3.1$ 

" '" 

9" J: 5U" 
~O.5 , ... 

" " 4.56 
14440 
3379 
'-'3 

" " 4.6 1 

" "'" 

" , ... 
E .. """' ... T& 

" " '90 
"''''''' """" 4.95 

" " 2.28 

" "" 

811 9" K4 Ji" 

" , ... 

" " 2.23 

"''''''' """' 4.95 

" '" '''' " "'. 

" , ... 

30 ., 
2.84 

"'000 
'''' 4.95 

" ., '.90 

" .... 

. 

1 1. $ , ... 

" " 3.62 
'WOO .,'" 4.9.5 

" 30 
3 .78 

" 227 

'" 



, .. 
BEAl'II 

8"I 7" 
LOADS 

CARNEOI£ STElEL COMPA NY 

AMERICAN STANDARD BEAMS 
AS 

BEAMS 
AL!.OW.r\DLE UNU'ORM LoAD8 IN T UOU8ANOS OF P OUNDS 

Appllcablo onl)' _hen fIIOCtloIlll a.ro braood again.!lt latenLi 
detlactlon. 

L _____ ' FOl' unbracOO.lIOClioIlll sate loads must be reduced, IlOO page 93. 

l\la:limum Beudlug Stma, 18,000 Pounds per Square l ncb 

Nomi.,./ DopCh and FIa ... W"od!.b Weiaht per FOOl 

Ii .... · 8.)9 8"x 5' .U 8" '" 4" ." 7" I( l ~" • ,' . , .. 
" 17.5 25.5 l lJ 10.5 18.4 " 11. 5 lS.l ,_. ,- It.. lbo. ,. ,_. ,_. ,- ,,,. C c 

~hl& !-!it , 
!!IT 

. .,., 
itt ".0 ".G 0 .07 , 

lIT 
68.1 . 

I#r 
41.9 .0 0.11 

• 47.6 5 1.0 48.1 45.2 31>.0 33.4 3 U .. '" , 38. 1 34.3 40.8 38.5 36. 1 34.1 28.8 26.7 ".8 0,47 

0 31.7 28.6 M,O 32.1 "'., 28.4. ". '" w.' 0.67 , 'H 2·1.1'; "., 27.5 2;';,8 24 .4 20.5 19.1 17.1 0.91 
8 Z.., 2 1.5 '" '" 22,6 21 .3 18.0 ]6.7 llL~ LIl) 
B 2 t. l 19.1 22.7 21.4 w.' 19.0 16.0 14.8 13.8 "" " 19.0 17.2 "' .. 19.3 18.1 17.1 14A 13.4 12A .. ., 
" 11.3 1[,.6 IS.6 17.5 ISA 15.5 13. 1 12.1 11 .3 2.25 

" 15.9 14 .3 17.0 16.0 15.1 14.2 12.0 I J.l lOA 2 .68 

" 14.6 13.2 1!i.7 14.8 13.9 13.1 II., 10.' ,., :1.15 

" 13.6 12.3 14..6 13.7 12.9 12.2 I • . , ,., ., 3.6, 

" ".f II.' u .• 10., n.o II ., " ,. " 4 .19 

" II.' I •. f U·I u.o II.' 10.f 4.77 

" " ." ,0., ".0 II.' ,g .• , ... !i.38 

" II ., 10.' 10 .• ,., 6.00 
, 



BEAM SAFE LOADS '" 
AMERICAN STA~DAltD BEAMS 

BEAM 
AS 

BEAMS I S" 
7" F-SSE)<O;TIAI, D AT A 

Marlmum Shear. 12,000 Pound, per 
Square loch 

DATA 

i '" J[ l ~" 
z 

I .. , I 63.4 &7.4 6U 64.2 6O.Z M.O 41.9 38.9 
5,-, 15.9 U .S 17.0 UUI IS . I 14.1 11.0 ILl 
t.. . 6.6 '.0 U 0 .0 0.0 3.8 3.1 , .• 
S .. ! , .. Z.-' 2.2 ,., 

'0 .. 0 .. , .. , 
0"'EII810'" ... 11" OAUOEII '" IIIC II I!II 

d , , , , , , , , 
b '" 

, 'I' 4H, 41i, 0 'I' 'I' , • " II, ", II " U' • , II, II, I" ", ", ", I nil • 'I' 
,. 

" '" '" '" I;r' Grip II. '" " ", II. ". " , 
'" '" '" '" '" '" '" '" , 'ji • 'fh " " Ji " Ji " ..... , , 

~t~ 'I' 'I' 'I' '" '" ... '" '" " " " 2~~ , , 
f IUId o-J>ro,id~ ... 01 W<lfkm, 01 .......... 

M XI"U>< B~ND I"O MO"ZNTII Wlln nEIllilTAII<:F.8. ETC • • • , 
" 

M~ " " v= " n 
,"" 2.76 ;un 
~ ,0;000 ""'" ,. 00'" 3-165 
I, Olill 4.40. ... . 40. 
,~, 30 10 
0, 38 " c., Z.5 1 ,.'" 
~t.c. " " '" ." 

20 " " " 2.00 2.27 

'''''''' ""'" ,,'" "" 4.40. 4 .40. 
H 30 
56 " 1.82 '.00 

" " "" 192 

" " 2.70 , ""'" 5235 
4 .010 

'" " 24.5 

" .SO 

" " '20 , 
""'" .. "" 01040. 
n 

" 3.01 

" ~ 
MIDt.1 .. Muo",uIII Bfnd,"~ Mom' bi m u.o...ndI 01 f_ pouDdo. 
Vmu _ M .. imumWebSb_inIhOll .... dtolDOWldo. 

IS 17 
38 21} 

1.00 2.30 
15000 15000 
6750 5175 
3.85 3.85 

" " '" " 3.00 3.70 , , 
.. , __ 1;9 

LcniD .. Minimum Spon to d .... d."" \' ma •. in (-. 
fb '" An.,..ble Uru\ Str.M lor Web Rucki"" in pound. pot OIlUotft in.h. 
!hi. .. Valu, of Web io !ludlnne ptr inob oI lO11i1h ill pouDdo . 
• , min _ Mlnimum EI>d Dearin, 10 d .... oIOp V in inob~. 
RIDt.1 '" Ma.imum End llaob.", wben., _ 3)-2 ;nob .. in Ih"""",1Is ol pou",,". 

I 

IS .l , .. 
36.2 
10.'" 

" .. , 
, 
3~{i" 

" t' \1o 

" SI~ 

'" , 

" " ,.,. 
"000 m • 
3.80 

" " '.80 , 
"'--

R, .. Ma.imum Vlllue (If .",.Standard Conn"""",,. PllCe 'l5O. in \"'-ando of JIO<IDdo

J 
LR, _ Minimu", Sr- in feet 10 d .... .!op 11.,. 
Wt.c. _ ~~b~ of.",e StontItnI Connection Indud"" web rivell in pou.nlls. 
Q .. Coe/IioentofSt.mUl;lb _ IZS,_I. 

To obt..;" .re unifOl1llly diolribu!.fld I. in th-ooe or poulIda, divide Q by Ibe 
l"tI(!uired IPOoO ;0 Ito:!. 

"D 39. 8" Be""', b • Sl&Dd.otd ~1I11 s..:1I011. 1101 A .......... St&ndatd. 

--



166 CA RNEGIE STEE L COMPANY 

~==;---= --
BEAM 

6"I 5" 
LOADS 

AMERICAN STAN DARD BEAMS 
AS 

BEAMS 
Au.oWAIlU: UNlfOU.u [ -<lAO I N T HOUSANDS OF POUNI)S 

Appllcablo only whom IIOCtlOno !lI'<l braced _lllIIt lato .... 1 
deflection. 

For Ull~ sectiOM 11&1'0 \00,(1" muSl be reduced, IlOO Paso D3. 

Ma.dmum Bondlug Stress. 18, 000 Pounds per Squaro Inch 

- D.p!b.ad Weicht of Beet,,- •• .,., 
"" 6" so J ~" " " 5" "J" . ~ 'i • ~'l5~ ,~ 11.15 14 .1S 11.5 14.15 n.2S " ,. , •. ,. , .. , •. , .. 

• ., .0 .... .... .. .. , n.' ~~:I ~i:: 
.... 0.07 , 34.7 31.8 

21:S 
0.17 

• 26.0 23.8 18. 1 16.2 14.5 0.'" , 20.8 ID.I 1704 lolA 13.0 11.6 0.4, , 17.3 15.9 14 .5 12.0 10.8 ,., 0.67 , U.9 13.6 12.4 10.3 9.' '-' 0.91 
8 13.0 11.9 10.9 0.0 8.' ,., loW , 11.6 10.6 9.' 80 ' .9 ,. 1.51 

" 10.4 9.' 8.' ,., ,., ,., '-'8 

" D.5 8.' ,., 
" ,., " ... , 

" ,., " ,., , .. " ,., 2.68 

" " 
,., ,., 3.15 .. ,., " 

,., 3." 



' , 
~ . , 

B EA M SA FE LOA DS 

AMERICAN STANDARD 

AS 
BEAMS 

BEAM"S 11:11 
i L .: ". -~8' ESSE!\"TL.'ili D ATA 

,,- .~ i ~~~~j Crl~ • Maximum Shear, 12,000 Pound8 per 

~ .. tr-" Square Inch 

BEAM 

1 6" 
5" 

DATA 

Marlmum Bending St .... , 18,000 PountUi per SqU3.NJ Inch 

i 
Deplll &lid FIanp Widlb-WeiII;hl pol" Foot 

• 0< 6" II J U" ... $" • J " 

z 17. l$ 14 .75 I U .$ 14.75 I U .2S I 10.0 , ... , ... , ... , ... , ... , ... 
ELIUU:NT1I 

, "' ".0 ".8 2\.8 15,0 13.5 

I 
12.1 

8,·, .., ", '" ••• ••• '.8 ,., " ,., ... .. , ... ", S., .. , ", ... ... 0 .9 \ 0 .82 

O UUII"810 .. 8 Mn> O .. UGEII , .. I .. " R E/J 

d , • 0 S , • • ' .. , 3Jj . 8 H. 3 ,1. '" , , U, " " U. " ", 0 • " " .. , II, , ... , Uh Hh . " 'U ' . mp • • • " 3n '" '" '" 3U '" , " .. " • " .'"'" , , , 
'" '" n' , , , , , , , 

f and o--Provide utuaI...-1dn.c d ....... e.. 
M .. xul u., n"ND ' SG Jl. f O.,.,NTII ' ..... 1<11 R I<818T .... "1C8 ETC . 

M= " " " 0.0 8.' '" ' ou " " " '" " " ","" .. " I.D3 ,." 1.22 .. S6 2 .30 

" .""'" , ""'" '8600 ,"000 ,- "000 

"" "" 514(; ',"0 74 10 "" ""0 
.,min 3 .30 3.30 3.30 2.75 2.75 2.15 ,-, '" " " " 

,. 
'" " " " " " " " c., 2 .18 '" 3 .65 1.38 " 80 2 .62 

Wl.e. 8 8 8 , 8 8 
g U" " " " ., 

" 

'" 



". CARNEG I B ST EEL C OMPA N Y 

BEAl'tI AMERICAN STANDA.RD BEAMS 
AS 4"I 3" 

BEMIS 
ALLoWADU : UNl ro 'U I LoAD i N T n OU8ANOS 0 .. P OUNI)S 

AppUcablo only wbon .ectIOta a.re braced apiMt Iatcra.l 
detloc~to". 

LOADS 

, , , 
• , 
" 7 • , 
" 

For un bracad -:lIool Ar., load. mUllt bo rcd uood. _ PI'IfC 93. 

MiUlmu'" Bending SlIWI. 18,000 Pounds per Sqwore Inch 

10.5 ,t.. 
. " 

••• , ... 
-it~-r-'Mff-·l-il~~--~lr-t-j'~'j':-I ... ;M,,-1·--~lrJ "_ .... I.' . _ II.t II., 11_ 0.02 

. .. lUi .. 0.07 
14.2 13.4 12.6 H.D 1.1 7. 1 6.6 011 
10.6 10.0 9 .oS 8.11 5.8 5 .3 :W 0 .30 
8.5 8.0 7.6 7.2 I--"L"!!...,~, ... -,'".O!...i 0.47 

7. 1 6 .7 6.3 6.0 I.' 1.1 at 0.67 
6 . 1 to.7 5.4 6. 1 I.' I.' ,., 0.1)1 
I_I • .• '.T 1-----"-'-- I-I ,., 1.1 l.1D 
'0' ._1 •.• '_I 1.61 
'_1 ,.f I.' 1_' 1.86 



61lAII1 SAfE LO ADS '" --

'I AMERICAN STANDARD BEM .. '1S 
;0 ' _ P AS 

BEAM · ~-· . • • BEAMS I4" 1f ,0 •• _ 

L.~'.. ;. ~tl • ESSf,;NTlAl,. D ATA 3" 
. : :,-it .. ; Grip Mutmum Shear, 12, 000 Pounds per DATA , t~·." SqUartl Inch ~· ·b··J 

M&xlmum Deudlng IHI'OIIII, 18,.000 Pounds per Square Inch 

.1 
Dopeh and I'tance W>d\b-Woi&bl per r_ 

j ." 4" s 2 ~" ." 3" s 1 ,"," 

Z 10. 5 I ... I ... 7.7 '" ... 1 
.., , .. , •. , •. , .. , .. , •. , .. 

EL EId':NT" 

I ,., 7. ' '.7 .. , ••• , .. '.7 ,., 
S.·. U U .., ... ", L8 U ,., ". 0.0 1 .... 0.77 0.50 0.51 0.016 S., 0 .70 0.65 0.61 0.68 0.47 0.<1:, 0 .40 

DU"" '1lI0N8 AND OAUOEB IN INCI<EB 

d • • • • , , , , ". 21th 2' \ 2'ti . 2" 2 H. 2,10 • " . , " ! , .. '! U· , II. II, II , II, " " • ". ." '" ". I fit H it Hi. 
Grip II, II, II, ... II, .. , ... , 

'Ii '" '" '" HI IU ." • .. .. .. .. .. .. ..... ". '" Hz III " . . " " . " . " '" r ODd o-Proftde uouaI ..... kiD~ 01 ....... _. 
?To IA XIIdU )I 8&NO ' 1<0 .Mo .. .,NTa. Wo:" R EflIIITANC &8, ET<l. 

M_ " , .. " 
.., , . .., ,., ,- " " " , .. " ••• ••• !..miD 1.11 1.28 1.56 " 00 0.92 1.18 1.62 

Ib . ""'" . ""'" . ""'" .""'" .""'" . ""'" . ""'" Ib, 6000 <800 3795 """ 5235 3765 "'" .oUlia , ... ' .20 ' .W 2.21) 1.65 "" 1.65 
gUl • • " " " " " " " ., .. "' " " " '" 



'" CA R-NEO I E STeEl. COMPANY 
--------, 

CHANNEL .Ar.IERICAN STA NDARD CHANNELS 

AS 18"[ 
15" 

BEAMS 

LOADS 
ALLOWABLE UNll"O lUI LoAD I N THOUSANDS 011' POUNDS 

App Ucab le only when sectlODII_ brllC(!(! agalnll~ lateral de6octioD 
For unbraoed sect ions sale loa.ds must be uduced , BOO pagu 03. 

Maximum Bcudlng Str_, 18,000 Pounds per SqUaI'Q Inch 

l>epth and Weiabt of SecUOlll 

.C 60 1 8",, ~" C I IS"" H i " .... ,. 
F~ i·I 580 51.9 45.8 4].7 55 150 4$ 40 35 33.9 0 ~ 

lbo. 11.. II.. Lbo. lbe. lbe. 1;-"' '':'~fC':'''-I-':'':'''fC''':C+---

, 
• , 
• , 
8 • 
" 
" " " " " 
" " " " " 
" " " ,. 
" 
" " " " " 

~• ... 0:,...1" ......... '0>" 

. ~ ". 0 ,00 ' ffi1rm:2"iT'lF.r."i"mT ""'r'~ 
2236 ~~.;: T'ilT.I"iTb3":r . 7161607 1495 1385 ~::,;:.~ 
178.0 1(1.5.9 IS!!\) 140.5 137.:1 1128.5 110.6

1

110.8

1

102.0 100.0 

149 . • 
1
138.3 127.5 122. 1 114.4 101.1 99.7 92.4 85.0 83.4 

127.8 \lS.S 109.2 1(1./,.6 118. 1 111.8 85.J\ 79.2 72.9 7 1.4 
111.8103.7 95.6 01.5 85.8 SO.3 ' •. 8 69.3 6.~.7 62.5 
99.4 92.2 85.0 81.4 76.3 71.4 66.;'; 6 1.6 [,6,7 1iS.1I 
89.4 83.0 76.5 73.2 68.0 6~.3 51l.8 ::'11.4 5 1.0 50.0 

81.3 75.4 69.5 66.6 
74.5 69. 1 63.7 61.0 
68.8 63.8 58.8 00.3 
tI3.9 59.3 M.6 52.3 
M .B 55.3 51.0 48.8 

55.9 51.8 41 .8 45.8 
52.6 48.8 ~ 5.0 43.1 
41l.7 46.1 42.5 40.7 
41.1 4:1.7 40.2 38.5 
«.7 41.::' 38.2 36.6 

62.4 58.4 &f.4 SO.4 46.4 45.5 
::'1.2 53.6 49.8 46.2 42,5 41.7 
52.S 49.4 46.0 42.6 39.2 38.5 
49.0 45.\) 42.7 39.6 36.4 35.7 
45.8 42.8 39.9 36.9 34.0 33.3 

42.0 40.2 37.4 3 4 .6 31.9 31.3 
40,4 37,8 36.2 32.(; 30.0 29." 
38.1 35.7 33.2 30.8 28.3 21.8 
36,] 33.8 3 1.5 29.2 ~.8 26.3 
34.3 32.1 29.0 21.7 26.5 25.0 

42.6 
40.7 
38.\) 
31.3 
35.8 

34,4 
33.1 
31.\) 
30.8 
".8 

39.::' 36.4 34.9 32.7 30.6 28.5 26.4 24.3 23.8 
37.7 34.8 33.3 31.2 29.2 27.2 25.2 23.2 22.7 
36.1 33.2 3 1.8 29.8 27.9 26.0 24.1 22.2 21.7 
34.6 31.0 30.5 28.6 26.8 24.0

1

23.1 2 1.2 20.8 
33.2 30.6 29.3 27.S 25.7 23.0 22.2 ZO.4 ZO.O 

31.9 29.4 28.2 26.4 24.7 23.0 2 1.3 HI.6 19.2 
30.1 28.3 27.1 '-4"~.~'+'~·'~.81-i_~"~·f2 ..122....!.!!..!!...-¥,4! 
29.6 21.3 26.2 1- ... ~ ".0 3,., It.' .... .. .• 
28.6 26.4 25.3 »,' .... .... '"., 17.' If.' 
27.7 25.5 24.4 .... .,. . ,t .t 11.1 ".~ ".1 

31 28.8 26.8 24.7 23.6 ".1 .... ,... .... ,... !6.1 

35 .... ".' .,.. .. .• 

0 .17 
0." 
0.47 

0.67 
O.tH 
1.19 
1.51 
" 56 

'.U 
2.68 
3.1::' 
3.6t. 
4.19 

4.77 
5.38 .. ", 
6.72 
7.4t. 

8.21 
0.01 
'.S> 

10.73 
11.64 

12.59 
13.57 
14.60 
15 .66 
16.76 

17.89 
19.07 
20.28 
21.63 
22.81 

" ~!'I.0 '_ 2.~.9 ~¥. ".. .... ".1 ,u .... '",, 

~ ::! :!:! I ::: I ~:: 
Lood • • bo"" uppe. h<ri1(lDl. t liD" ..,~.,",: ..... ::o"".::c_=f,.o":.::.~,.:.:",;:;:." ..... ;:::c,.'-:." ... :-L __ -
Loado beto .. lo .... h<ri.Ofttalli.ea will produce n"";vft dd .. tiOlll. 

"C eo.18" ChllllllOl. it .Shil> Bwldi", Cban .... . oen A"..,; .... Stalldard. 



• 
[
"11'" ", 

,1- -_:. 
11 ' : L ' -- .. 
J. 0 •• ~. 

T~ jeri" 1'_., , .-

BBAM SAFE LOADS 

AMERT CA;,~ STANDARD CLlA NNELS 

AS 
BEAMS 

EssESTlAL D AT A 

Maslmum Shear, 12,000 I'oumll per 
Squa.re loch 

'" 
cnANNEL] 

[
18" 
15" 

DATA 

Mulmum Uoodlll.l !lU'C5ll. 18,000 Poum.l. per Squa.re Inch 

Dtptb -' Flu", \\'ldIlo-WelPl PI" FOOl 

· C 60 IS"" 4" 
-;.o.-n-r.-;,C·.;;-TI 45.8 1 43.1 

lbo. l!.1II. It. Illi 

I ... 1 (110.1 (122 I 1178.6 11"9.2 
8,·, 74.5 " . 1 OJ .; .1.0 
I... 18.5 11.1 , .. 15.0 
••• , .. '-' ••• .. 

C I II" x 3 ~" 

" 1" 1" 1" 1" 1111. lbo lbo. 1111. lbo 

I::LII'W';"'" 
.", 401 .4 1 3739 "' .. 3 187 

'" U .' -4' .1 .. , -41.S 
12.1 II 2 10.3 .. ,. .. 38 3 II .. , 32 

Ou .. :,. • . o,.. A.,O OAUOD H. I .,CHEII 

ll.' , ... 
312.6 
-4' .7 .. , 
", 

'1" " " " " b "th 'I' • "r,' 3" h 
t 'tt. Il U I,' ~r" , , , '!' 3U 3U 'I' 

, 
" " 3'r- 'I' '" It , 

3 3 

" '" " " 3 

" 3}h 

3 
U' f:f' 'It 

," 
12U Orio , " 'I" f HI i Hl Ji " Ul lt '" D 1\' OJ' '" OJ' ." • ~I !Hi 'I' '" ~U itt • '" 2M '" " " f _ .rProoid • .w .... me ........... 

MAXUU1W U .. ,.DISO M'lW"STS, 

M~. '" W. 00 " .. ,-, '" "'" ... " . " , ... ' .00 3 .10 3 .5-4 3 .77 '.M .. ,- "0" .. "" 101210 ,"0" ... IOroOO 0000 ,." "" 12210 .... '00 .00 10.011 10.10 8 .21> 

'tl. " " '" 1211 1211 

'" ," . " '" 
, , 

'" '" '" 
Wa. R ICIIIRTA"' CU. .. " " 02 • '" .. 
2 .""0 '.GO 2.00 

"0" '"'" ''''' 1074(1 "" , ... 8.S8 .... .... 

" 12)1 •• , 
'" 

E~. .. 
" 3 .36 

''''GO 6Z7S 
8.36 

' . , 
'I' 



CARNeOIl:! STEE.L COMPANY 

CHANNEL Al\1ERICAN STANDARD CHANNELS 

AS 13"[ 
12/1 BEAMS 

Al.LOWABU:: UN IFORM LoAD iN Tn008ANDS Of' POONDS 
LOADS 

AppUcabl1l OW)' .. hen II()(:tiona are l:N'aced against laWral detlectloll 
~·o. unbra.oed 1I()(:~lons aaru loads mUlit be reduced. _ page 93. 

Marlml,Ull Bendlul!: Stress. 18,000 Pounds vcr Square Inch 

-;l~~~~ Deplb -' W.ia:ln 0/ Sectio.. ~l Spo.a *C 16 tJ" x 4" C 1 11" x J" .~ ." 
lD 1S'3t; 

FHI 56 1 .~~ 46 IV r,' ,0., " ' ,, ' ,, ' ,, I'''' ~:! 
~~~~ I~ ~ ,l,~~ I ,~~~ I~~ lI.-

Z •••.• " ••• "... I"iii'I":"S r;rn , .... Ill.' 0.07 
3 11JT.nT7lr.7T1Jrn , .... , .... ''' .• 13 1 .0119.2rnn,~ .... 0. 17 
4 144.413·1.8125.2IIIr.!.TTIr.7rn1D1 98.3 89.4 80.6 71.8~ 0.30 
5 1I5.1>1 107.8rKl.~ 95.6 02.6 87.7 78.6 71.5 64'j57.4 51.2 0.47 

7 82.5 77.0 71.6 68.3 66.1 62.6 M.2 51.1 46. 1 41.0 36.6 0.91 
6 96.3 so.91 83./10 79.7 77. 1 73.1 6-5.5 59.6 53. 47.8 42.7 0.67 

8 72.2 67.4 62.6 59.71 67.8 1>4.8 49. 1 44.7 40.335.9 32.0 1.19 

I ~ ~:~2 ~::! ~:r ~~:~) ~~:~I ~l~7 ~~:i ~UI ~~: ~~:~ i~:~ l:~ 
11 52. 49.0 45.5 0.5 42.1 39.9' 35.7 32.6 29.326. 1 23.3 2.25 
12 48.1 44.9 41.139.8 38.6 a6.S 32.8 29.81 26.923.9 21.4 2.68 
13 44. 41.t. 38.1> 36.8 36.6 33., 30.2 27.5

1
24.822.1 19.7 3.11> 

14 41. 38.6 35.8' 34. 1 33.1 31.3 28.1 25.5 23.1tI20.5 18.3 3.64 
16 38.1> 31>.9 33.4

1 
31.9 30.9 29.2 26.2 23.8

1 

21.] 19.1 17.1 4.19 

16 36.1 33.7 31.3 29.9 28.9 27.4 24.6 22.3, 20.217.9 16.0 4.77 
17 34.9t 31.7 29.5 28. 1 27. 25.8 23.1 2 1.0 19.016.9 16.1 5.38 
18 32.1 30.0 27.8 26.6 21>. 24.4 21.8 10.91 17.911>.9 14.2 6.00 
HI 30.4 28.4 26.4' 21>.2 24.4 23'

J 
20.7 18.8 17 . . 11>.1 13 .. 5 6.72 

20 28.0 27.0 25.~ 23.923.121. 19.717.9 16.114.4

1

12.8 7.41> 

2 1 27.5 25) 23.9 22.8 22. 20.9 Ht7 17.0 1 .... 4 1.1.7 12.2 8.21 
22 26.3 24.5 22.& 21.7 21. HI.I) If.i I •. ' ".1 .... II... 0.01 
23 2.~.1 '2:1.4 .!L1I..2QJ!.1!1! _J !} . .1 IT.' '"., 'U ,. .• 11.1 0.85 
24 ••. , .......... --.o.t ,t.' ".1 ~ .... 1<.. !J.. ".0 ,0.1 10.73 
25 .... fl.' to .• , •. , , •.• n.1 lO.' .... 'M '1.1 ,... 11.64 

" " " 
.... .... ,... It.' If.' It." 
.... 10.0 II.. ".f n.' , •.• 
.... II.' II.' IT.' It., ".1 

12.00 
13.5 7 
14.60 



---,-

BEAM SAFE LOADS 

AMERICAN STANDARD CIIANNELS 

AS 
BEAMS 

EsfU:STlAL DATA 

MUimum Shqu". l2.000 l'uuDdI pC!' 
Square Inch 

CUANNEL 

[
13" 
12" 

DATA 

Mas:lmum n-dlna: StrO!II. 18,000 Poundl per Squ:ve l oeb 

o.,u. ..... ~ Wldlb-W.;p.c' ~=c'-=-:::::--:".. 
C1 ll" xJ" 

'" 

" 1" 1" 1" _---'_'o"c· ..LC''"=·--L-''="c· I ... 
I z JI.8 · . 0 1 " -I " 115 TiO:7 

I". 1... I.... .... . I". J. I ... 

I,., 
Be, " . S,. 

KLX.XNTe ,,~7CCOCCCO~OCC7~ 
Z50.7 237.l. I IIHM I178.8 161.2 143.5 12(1. 1 n.' JII .S Jl.' n.' 10. ' lJ . ' 11.. 
12.5 11 6 6 (I 5.9 6.2 " .6 39 
"'.0 39 2.5 : :':.':-,-c'C."..LJ'C.''-'-''' 

D'.I:"lUo .... AND 0.00 ... &11 I N I"c'"'' 

d " " " " b "Iii "'i. ",h ... 4 fi, • aJh 3'il 3H, alh 2'r' , • 11 .~j U' II !I, n !I '~fi't' , " Uf~Hi ), , 3 tt 3'~ ali 'I' 'I' '" on, 'TT' " " " .. , .. , .. , 2;:1& 2;:i 2ai 2;li 2:lh "fl "r , IOfi IOU 10li 1011 10li 10lt 10 10 10 10 10 
• OJ' OJ. '" I 1 I 1 I ..... ." "t IU Zli 21 2Ji " . ". '" 2 2 I "l I t' In 

" , 2H '" 2ft :H\ ~i ~ 2" 2 i 2J.i :m 21' _ 
r ud <>-~ -.1-.-. ............ 

lII.AxuoIu)I U'II'"' ''''' M ",.x"'MI. W . II lh'"IIiTANCIt.II. E'l'C. 

riJ2 67 '11) -' <It; ' 40 36 1 :12 
123 1M 10!l 9 1 73 l>6 40 
2.35 2.57 1.81 1.00 2.20 2 .68 3.18 

., ... i. 7. 15 7.15 660 600 6.60 6.00 7 45 

I' IMlOO ltoOOO 10000 1 10000

1

13781 
"~ 10095 11 325 9480 7MO 118011 :18:\9 

_ • • N • • • • 
Il, 4{1 -19 49 4{1 40 30 22 
I.R, 5.89 5.50 41)2 36$ ".04 "78 5 .84 
,,'Ie 15 15 15 16 15 15 16 
q .. ~ 6-19 30~ ~""8,-,, c'"2"'l..lJ'"87'L"-,'~l\7 

"' ...... M .. illlU ... O-! .... M_iIlu.......daolf_~ 
v ........ Mui_ Wolo ~ Ia I~ 01 DOIUIdo. 
Lmito .. Ioiioimum s.... to d",elOp Y ....... '" {ed. 
til .. AU.,...bI.lfm av- for Web B""'lin~ in poundc I'"" IQUAtelllclo. 
n:... .. ValU" of \\'~b In 8u"'lln~ ""'" i.ob oIl .... t.b ... pOUIIdI. 
" min.. Min;","", £ad "....me to d.~elop V ill il>elo • • 
fuau .. M •• illl"III £ad ~.;.;~ .. 3}i lnell.;" I~ of pOlIn. 
R, .. M •• iraumV.m.ol_ c.....et1olO. .... ~blb-..dlolpOll.llol!.. 
LR , .. MiaimulIIs.-bof .... tad.,.. ....... R,. 
W\.C. .. WeiaIol oI_1kaadard ec.-:uc.. iIIehId!ac nil ""'" ill poll". 
Q .. CoeIIIrieDI.oI~ .. nS,...,. 

To oIM.&I. ..r •• lIiforml:t dinlibulecll-t 110 Ia.-.Io 01 poomdo., dmdt Q II, Ill' r.q..., .. hi Ie. 

OC 2I)-lr CiIao:u>eI •• Car Bulldiai: a....u. ... 0'" Ameri_ $udanI. 



'" CARNeO I E STEEL CO MPAN Y 

CHANNEL AM}<~RICAN STANDARD CUANNELS 

AS 10"[ 
9 " 

I.OADS 

BEAMS 
ALWVI'ADLE U"TI'ORlI LoAD IN TIIOU8.\.NDlI or P OUNDS 

AppUcablo<)n1r when IIOCtlOIll{ lU'O braoed 113alnst lareral dclloctiOD 
For u nbracod IIOCtIQD8 we loads must be reduced._ pagtl9~. 

:l.Ia.rlmum Ueodlna: Stl'Olll, 18 ,000 I'OWIWl per SQU&l'O Inch 

Deplll ODd Wciabtof Seot.lOIll .. JI 

~ C J 10".2 H " C.c 9",, 1 ~" .~ '3 

F.." 15 I " 1]5 20 15.l 15 110 T 15 n,", ~'"5~ 
~ ,I:. ':~I ,:._I~~ ,I.:. J:.~:I~~ __ _ 

2 ~m:ir ru:B'T .... ~ \RJ) -su:r "", .... 0,01 
3 92.2 82.<1 72,1) U!f.lr ~~.,. 62.7 53.8 ~-u:r 0.17 
" 00,1 61.8 M.4 47.1 40. \ 47.0 I ~O.4 33.8 3U. 0.30 
[, M,l 49.4 43.5 37,7 32.1 37,6 32.3 21.0 2[0,2 OAo7 

6 46,1 41.2 36.3 31.4 26.8 31A 76.9 22.S 21.0 0,67 
7 39.6 35.3 3t.! 26,9 22.9 26.D 2:1.1 HI.3 18.0 O.lH 
8 :H,6 30.11 27.2 23.5 20.1 23.5 20.2 16.9 15.8 1.10 
I) 30,7 27.5 24.2 20,9 17.8 20.9 17.11 HI.O 14.0 1.61 

10 21.7 24.7 21.8 13,8 10.1 18.8 }tl.2 13.5 1l.1l 1.86 

" 25. 1 22.5 19.8 17.1 14,6 17.1 14.7 12.3 11.5 2.25 

" 23.0 W.O 18. 1 15.7 13.4 15.7 13.5 1 1.3 10.(\ 2.68 

" 21.3 ID.O 16.7 I I..'i l :U 14.5 12.4 10.4 .. , 3.15 .. HI.S 17.7 15,6 13.6 lUi 13.4 11.6 .. , ••• '" " 18.4 16.5 \4.5 12.6 10.7 12.5 10.8 '.0 ••• 01.19 

" 17.3 Hi.4 13 .6 11.8 10.0 11.8 \0.1 SA " 4.71 
12.8 '-' -11- 5.38 H 16.3 14,5 11.1 11.1 1.1 I,G I.' 

" \5.1 13.7 \2.1 10.6 , .. I •. ' 1.0 7.1 7.0 0.0' .. "., ''' I II.' ... ... . .. 1.1 7.1 '.1 6.72 

'" ".1 It •• I •• ' 
., '.' •• '.1 '.1 I.' 7.~ 

" II.' 11.1 ,a.' ..• M 8.21 

" II.' ~1,1 ••• ••• ,.. 9.01 
1-':1 .bono upper boruclll&lli_ .ill prOOllCe ..... <illlum ,llo •• bl, "'_ ill ~bo. 
Load. belo.l"tI' b(lflO<lllloi li_ will orod_ u ..... drle<uDIII. 



B HA M SArs LOADS '" 
AMERICAN STANDARD CHANNELS 

AS 
BEAMS 

EsSENTlAI., D ATA 

M lLrlmum Shcal'. 12.000 Pounds per 
Square I DCb 

CHANNEL

J 
[

10" 
9" 

DATA 

lItlUlmum 1l(llldinQ" Stross. 18, 000 Pounds per Squa.ro Incb 

I 
Ooplh and I'1aap V.~odtb-Woichl ptr F_ 

e' 10" x 1 ~" e. '''x l Joi'' 
z " I " " " IU I " I " " I U . 4 , •. , •. , .. ,. , .. , ... , •. , ... , •. 

ELO:M .. NTII , .. wu 103.0 00.' 78.5 00.' 7O·.5 1 oo·G ,., 407.3 
S,M, H .O 10. 11 18. 1 15.7 U .4 15.1 U .S 11.-' 10.5 I... 4.6 .. , U ,., ,., 3.0 2.4 0., 0., s... I, D .., 0., " 0., 1.4 U! 0.' 0 .01 

' .... N 0 . , 0 ,. , 
" D III N K 0 DElI N I NC .:>& 

d " " " " " 
, • • , , 3ll, 3~h 2Ji '" '" 2"10 2~i '" 2.1t , 'flo 'th " " " " H, II, " • , , 

2~' ll, H, ll, H, H, H, ll, , '" ". m '" 2H, ''', 2'10 ''', Grip sU " " H, H, " " ", ". , '" ". 8!i '" 7U '" HI HI 
• ,. " " " " " ,. ..... '" '" '" ." '" li~ M~ 2n' 2r)' '-'-----...L...2\'; . ~:~ ~~-:-: =!.IS ". " " " " r and ..-I'r.nide...w .... ~ .. ......., ..... 

i\t D "»INO MOM.,,," W,," n"",IIT""'CU ETC .. :n&IUM .. 
M~ '" " " ,., ,. 

" 
,. , 

" " .~ 08 " " " 
,. 

"" .. " 25 
LIDia 1.41 0.'" 1.72 2.07 2.71) 1.42 1.61 2.10 , ... 
" ''''''' '''''~ 1,-.000 ,~ ,,- ,- , ""'" , ""'" , ·1340 

'" """ ""'" 7800 "''' 33[.0 " .. 67 ... .0 4215 321)8 
10, mill S.,. 5.50 ,.,. ,.,. 6.10 4.115 4.115 4.05 5.28 .... .. " " " '" " :j1) " " • " '" " '" " .. " 30 " L" 2. 12 0.00 1.1)7 2.36 3.22 1.47 1.72 2.26 '''' Wt.c. " " " " " " " " " "--1 276 '" '" '" ,OJ '" '" , '" ". 



,,. CARNEO I E STilEt. COMPANY 

CUANNEL A.l\lERICA<'l' STANDAltD C IUJ.'JNELS 

AS 
8" [ 
7" BEAMS 

LOADS 
ALL01V.ulLE UNI FORM 1.0,1,0 IN TUOUIiANI>8 011' PoUSD8 

_
___ --' AppUeab'I'lQnI7"he:o IoIlCtiOlW are br&($l agairult IatCl'l\l deJlec:Uon 

For UDIJraood 1leCU0IlII Bat ... Ioad.mus~ berrouood._~ 03. 

Mulmum !kndlol StftSB. 18,000 "ound. per Sq,uare loch 

DtpClIud W.loIs..- .. I! 

C 5 8" .. 1).("- I e. 1" ){ 1",,' ;ill) 

llonllll." 16.15 n.75 11 .$ 19.,5!11.151'4.75 Iu.25 '.8 ~ ~ ---Ie'c"'=- It.. _ ~ ~~I JIlL It.. _ It.. ~ ~I-__ 
2 , 
• • 
• , 
8 • '" 
" " " .. 
" 
" " " 

'"., •.• • ... ~ ,.... .... m.' ••.• 
"'7TT""83'3'" "'W,'T" . ~.: .... "'3if.("'3'l'T -:mT"""iD!'" .....:g... 
47.6 43.1 39.8 35,8 ~ 37.S 34.3 30.9 r...5 f:': 
U.7 32.S :l9.8 28.9 ~.2 28.3 2.5,8 23.2 20.11 1S.1 
28.6 20.2 23.9 21.6 19." 2'.!.7 20.11 18.6 16.6 H .6 

23.8 21.9 19.9 17.9 16.2 18.9 17.2 15.5 13.7 12.0 
20.'1 18.7 17.0 Ih." 13.8 111.2 14.7 13.3 11.8 10.3 
17.9 16.4 14.11 13.4 12.1 14.2 12.0 11.6 10.3 9.0 
Ih.O 14.6 13.3 11.0 10.8 12.6 11.4 10.3 0.2 8.0 
14.3 13.1 11.\1 10.8 9.7 11.3 10.3 9.3 8.2 7.2 

13.0 11.0 10.8 0.8 8.8 10.3 0.4 8.4 7.!1 6.(1 

11.9 10.9 Y.9 0.0 8.1 ;~ -.,'1'Cc"'i"-i-'- I -"'~"'-I -~'~"i'-I 11.0 10.1 0.2 8.3 7..5 · I.' T.I T.' .... .... 
110.2 ' ~'~"1-I-""1-!-i'~"H--1'~"H I.. I.t ... I.' •. t ~~u ~ U U U Y ~ y y 

0.07 
0.17 ..... 
0.47 

0.(17 
0.91 
1.19 
1.51 .... 
2." 
2.68 
3.16 , ... 
4.19 ... .. 

••• 
... 
'" 

M u ~1 4~7 
To' ,.' I,' 5.38 • •• •.• 'C:'O':;;c::":'c!:CO::;::' =-:;c=",±::c:-:':;::-..!.-'6.~ LoMt abo:ro. ~"""t ho.bonW-.,_ 1rilI prod .... ....w.1IID aIloorabla abear ,~ we!a. 

'-If be40w lower boruODW U-wW prod""" ....... YG do8ootia ... 



neAM SAFE l.OADS m 

• AMERICAN STAJ.'1 DARD CHANNELS r'tJ CHANNEL 
0, ". AS 

, f I H BEAMS p" : L " -' EsSENTl,l.L DATA 
7" 

Lo. ' . /~I 
f !~ ; Cri MaxlmUDl Shear, 12,000 Pounds per DATA 
t"". ' P 

~'b:J Square I nch 

Mamnum Bending StroBIl. 18,000 POUllds per Squa.re Indl 

! 
0cs>U>""" FIaq. Wod!.b- Wei&ht po< F~ 

~ 
C, II" ,,] ~" CO 1")( l )i" 

Z It.15 18.1S 116.15 1 U.,5 I L 5~tl ~.'5 17.15 14.15 11.25 ••• , .. lbo. lb!. lbo. lbo. lbo. , .. , .. , .. , •. 
EL.,W"NTd ,., 41.6 43.7 39.3 35.8 32.3 "" 30.' 21.1 24.1 21.1 B,o, 11.9 10.9 ••• .. , .. , ••• ••• ", ••• '.S ,., 2.2 '.0 ", ", '" ", ". ". .. , 0.118 

S., '" ", 0,1)4 0." 0 .10 0 .06 0." 0.79 0.71 0.6.1 

DI""N~ IOIfS ,HIO G~UOQ 10;" iNCIIU 

• , , , , , , , , , , 
• :m '" 2 110 2~h '" '" '" 2~i. 2". 2~h , ", " " ", U " " ", II , II, , " " " " " " " " " .. 2flo :om. 2fh 2,10 2 \10 '" '" '" '" '" Grip ", ", ", " " flo ll, t.n· " " , 

'" ." '" '" '" '" '" '" '" • In " f. " " " " " II II ....... '" '" '" '" '" ,It l" '" '" , '" ZIt '.' '" " 
, , , , 

f o.od _Prom. uouaI .. (O"~ **'""'_. 
M XUlU" Ih 0:\10 T8 W Ii\ RUI!!IT NC E , • "DIN , WEN • • n, ~. 

"- " " " " " " " " " 0.' ,-, .. ., 
" '" " " .. " " " ' ''''' 1.2{l 1.40 \.57 "" 2.29 1.07 1.17 1.32 '" ' .M 

<b ,- ,- ,- '''''''' I4H9 , ""'" ,- ,- ,- ,-,. .. " 7305 liD2.~ 'M, 3245 {l43!> "'" "" 4710 3150 

." ..u.. -1.40 4.'10 4JO 4.40 4 .51 :U5 '.S> 3.85 '.S> '.S> .... .. .. " " 80 " " " " R, " " " " " " " " " " CR, 1.17 \.2S 1.45 1.69 2.11 1.76 1.84 2. 10 2.59 3.27 
~,.{l. " " " " " 

, , , 8 8 

'" '" '" , .. " '" ", " " " 



". CAR-NEOIE STEEL CO/llPANV 

CHANNEL AMElUCAN STANDARD CHANNELS 
AS 

6"[ BEAMS 
5" Au.oWADLF. UNlFOR:\I LoAD IN TUOGSANOS OF Pou"a)s 

LOADS Appllcablo only "'hell ISOCUO\ll!l :Iro braced agalllll~ Iat.onll 
doHoctloli 

For unbraced sections .saro loads mus~ bo reduced. _ pag(! 93. 

Mulmum !lending Stn'l8!l, 18,000 POWlds per SqUlU'O Inch 

Depth and Weicht of Seetloao .... C> 
" 

6" :I IJi" c. 5" " ' )(" ,- U.S " 10.5 .., II.S • .., , ... , .. , .. , .. , ... , •. , .. 
'0.' .... 

• 3~:~ "., .... .... .... .. .. , ... , 24.8 il:~ 1 I:: 3 25.9 23.0 20.1 11.3 16.6 

• 19.5 17.3 Hi. 1 13.0 12.4 10.6 ,., , 15.6 13.8 12.0 lOA " 8.;; U , ]3.0 1l.5 10.0 ., '.3 ,., " , 11.1 ,., " " ,., '.0 , .. , ,., ••• ,., .., 
" '.3 ••• , 8.0 '" 6.7 ,., M .. , ' .0 

" '" '.0 '.0 " " ,.' ,., 
" 

,., ' .3 ,., .., 
" ,., " " ,., '., ,., .. , ., ,., 

" " ,. ,., ,., ... 
" ,., ,.' .. , .., 
l.-It abov. Up!*" bon&Olltal 10M" -..ill produce .,..,mum allowabI.lhw '" ..... 
'-:II below lower boriJoatailin ... in produo:e •• ~ •• dfllloeti .... 

H .', 
~ c 

0.02 
0.07 
0.17 
0.30 
0.47 

0.67 
0.1l1 
1.19 
1.51 .... 
2.25 
2.68 
3.15 
3." 



6EA ~\ SA f E LOADS 

• AMERICAN STANDARD CHANNELS -''2'. filj CHANNEL 
AS 

H BEAMS [6" : L -.... Esst:XTlAl,. DA T.\ 5" 
'0·'11", 
~-f'" J 

I~ I Grip Maximum Shear. 12,000 Poundo per DATA 
t·~a-, , ,- Sqllllro Inch 

Maximum Uendlll8 Btr088, 18, 000 Poundo vcr Square Inch 

• Ooptb and FI~ Width-Weichl ptr .·001 

·0 C7 6"" I ~" C' S"" I ~" i 
Z 

-

i,., 
B,·, , .. ... 
• , , 
" " G rip , 
• , 
• 
..., 
• . 

15.5 , .. 
111.6 ••• ., 
0.73 

, 
'I' fl, 
II, 

'" " '" " '" , 

I " , .. 
I 

17.3 ••• U 
0." 

, 
~m_ ", II, 

'" " '" " '" , 

I 10.5 I 
.., , .. , ... 

Elo""''''''Tft 

I 
15.1 

I 
13 .0 ••• U 

0 .87 0.70 
0.57 0.50 

, 0 
2 ,1. 

1 'r.-II, I , 

'" II, 

'" '" " II. 

'" 81' 

" " If' '" , , 
f aDd o-Pronlt....w worlcint: ... _ .... 

I 11.5 I • , .. , ... 
10.4 

I 
••• .. , U 

0." 0.'" 
0 .5" 0.46 

• • 2\1. '" II II, 
II, II, 

Hit Hi. II, ", 
'" '" " " '" If' , , 

;\1"XlKUK BIINDINO ?>10.n:ST8 'V"8 R ""IItT""'C"" ETC 

"-, 0.7 '.0 ,., 6.5 " 
., 

\' ""'. " " " 
,. 

" 
,. 

'''''' 0.97 1. 10 1.33 1.81 0.88 .'" Ib .0000 '0000 ,- "'''''' ' 5000 .. 000 

"" .... 055' "710 """ 70., 4875 
., min 3.30 3.30 3.30 ,."" 2.76 2.75 
,~ " " " " " " R, '" " " " " " Ut, I .:JoI 1.51 .'" 2.35 0.98 .,. 
WI.C. • • • • • • g 78 70 60 " .. " M ...... _ Mallmum 8eodinJl M""",nt '" tb"""",do 01 foot Jl'lUIldo. 

V ........ M"';mu .. \\'01> Sb .... in tb-..do or pOUndi. 
I.miD ... Mi.w.:.um &>on to d.,.elOp V ...... in f~. 
fb ... AUowableUn;t su- lor WN> Bucklin. in 1>OI1DCII]lfI' IQ\W1I inth. 
fbt ... Value 01 WN> in Bucklin~ POf inch oIl"",th in pOUDds • 
• , min... Mini .. um End n.n~ to doytlop \' in in,b ... 
R ........ Maxi .. um End Reatl. ..... wh .... , ... 3~ iftth .. in lhOllllJldo 01 poIID(\I. 

I 
.., , .. 

I 
H .., 

0.48 
0 ,38 

• I'" II. II, 
1'10 II, ". 
" If. , 

.., 
" .SO 

.. 000 ,"" 
2,75 ,. .. .W • '" 

'" 

RJ. ... M .... im ... Value <JI "". Standard C""IIOtI..ioa, pq. m in lhouando or 1>OI1DCII. 
Lit, ... Minimu .. Span ift feet. to develOp R \. J 
Wt. C. .. ~'",,-hl or ""eStandard Conneolion IDdudiq WN> rivell in pOUftdo. 
Q - CoelIici.,,1 of ~CIIl(lh- iZ 5,·,. 

To obI.ain oar. uuilormly diatritlltoilO&d io lh ........... 01 pout>do. dim. Q br tbe 
""Iuir«lopaa in I""'. 



,. 
, .. CARI'IlEO I E STeel.. COM PANY 

CHANNEL AMERlCA.:.\' ST,\.;\' O,\RD CIBNNELS 
AS 

BEAMS 4"[ 3" A w.oWAIJI,£ UNU'ORM LoAD I N TnOUS"~DS 0 '" P OUN 03 

""" 
03. 

I..oA DS Appl le&ble only when tocllOlUl U'O braced aga.hlll~ I. 
dcl'ecUoo 

For unbraoocd IN!Ctlooli ate 1oI.d. mIlA be roduoed. _ page 

Mulmum Bend!n. S~, 18,000 f'oIln(k per SQ,ua.re JDCh 
, 

o.p..b ..... w.;p\ aI SotUo. 

'f:"' co ~ " Ie I ~" COO J" II I Ji" ,., 7.]5 '.15 ... • • .. , .... ''" . , .. ''". ''". , .. 
... , , .. ,,-. , "., IT.' 1;;3 " , 13.6 

7:6 " , 
" 

.., 
" •• ••• • •• " 

.., 
" 3 .7 ,. , ,., '0 •• " " 

,. 
• .. , .. , , .• ,., " " , '" ;I,n 3.3 ,., " ,., 
• ,., ,., ,., ,., ,., ,., 
0 , .. " .., 

00 " " ... 
" " " " , - , 
t.a.do ...... _ ..... laI Im..ilI """"- ____ aIonIih ..... ..a. 
L-s. w...1_ t.o.U.l&IlI.- will prodgco ... ~ d~ 

I 
~ 
I 0 '" or. 

, 

0 
0 
0 " .. 
o. 
o. 
o. 
L 
L .. 
" 
" " " " .. , ,. 

3 
3 

,., 
" " " 



• , 
I 
" 

I ,., 
8,·, , .. 
S .. 

, 
• , , .. 
Grip , 
• ...... 
• 

BEAM SAFE LOADS 

Al\'lERICAN STAN DARD CHANNELS 

AS 
BEAMS 

E8S~~TI.u. n ",T", 

Maximum Shear. 12,000 Pouudll per 
Squaro Inch 

CHANNEL 

[ 4" 
3" 

DATA 

Maximum Bending SI.,.. 18,000 l'ouod~ per Square Inch 

Depth aDd F\anp \\~"'IlI-Wtltbt per FOOl 

C. .f" x I ~" C'" J" x I ~" 

7.25 6.25 ... • , .. , 
,~. ,~. ... ,~. ,~. ,~. 

ELOl",OlNTlI 

" ... 
U ... 
0.« 0 .20 
0.35 0.21 

I)''' I:''!!IION~ "NO O"UO~.8 IN INCH I:fI 

• • • , , , '. '" I,lo 1'10 '" l ;h .. , " 
., n " Ii, .. , .. , .. , " " '" '" 1 ft. '" '" "i .. , ", " " " 'Il 'Ii 'Il "i '" '. " " " " [Ii 

, 
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'" CARNSO I B STESL COMPANY 

ANGLE 

1 
UNF..QUAL A::\GLES 

L 
AS BEAMS 

N_tn.1 .u.u Pan.lkl to Sh.....cn u.. 
ALLoWMlL& t;XIJ'OtllI loAD IN TUOC8.\SD8 OP POUNDS 

LOADS Applicable onl,. ... ben lIOeilOflli UII rlgldl,..ecu.rec! aplDn 
latenl deflo!ctloa 

Mulmum Dendlng 8tl"f!llll. 18.000 Pounds per Square Inch 

I r""l w ....... _8pM ,,- "-'-
nod<. .... ,., ........ """. "- J60. 0.600:1ioa ... s. . , ... - ~l 

, ... ,=. , ... .... .... .... .... ..." ..... ..... ..... ..... ,.-
-------j , 181..l12 G.47 19.2 ..... ,.on 13." , .. Ii!.'.- 8.91 10.2 ' .. ...'" lUll ". •• U'O,02 ... ... " 83.70 6.19 ,,. 

' .. 1[,0,0(1 ' .n IO_~ ,.\, .8.60 6.78 13." •• 140.04 7.19 10.6 •• 73.ZO , .... 13.7 , •• n\. 120.2" 6.01 1V..5 ". 07.80 ".92 13.8 • 118 ..... .. ", 10.8 • "U • 62.28 ..... 9 13.9 

•• 107.40 I'd6 10.7 -i, M.61 4.07 13.9 • OO.2~ 4.86 19.8 " 60.88 ,.", 14.0 

•• '4.84 4.27 10.0 •• ".00 3.10 14.1 

UH.28 0.00 17.:1 • 39.00 2.76 14.2 
, .. 1(15.28 8.93 17." •• 32.88 , ... 14.3 .. '''G. IS 8.37 11.I:i 
I,U 136.6") , ... ,,. '. 1>9.88 '.0 11.' ., 127.32 7 .22 17.7 , .. 56.28 ".14 11.1» 

• .oK I~te 117.(10 G.04 17.7 • 52.4.10 .... 120 

• 107,76 ' .00 17.8 "i, .... .... " . •• 1t7.80 6.47 17.t .. ~ <I" .• !) 3 •• 0 12.1 
~ 87.72 <1 .88 18.0 •• <&0.68 ... 12.2 

'n 77.<10 <1_28 18.1 '. "' . ., 2.tS ,,. 
128.00 .. " t.5.<1 h. 32.<&0 2 .112 12.<1 

' .. , .. .00 7.7' 16.<1 ~ '.06 ,." 12<1 

" 113.04 7.28 16.6 '. ,,-'" 6.10 ". ' .. 105.8~ 0 .78 16.0 I· i. M." <1.76 11.0 • 01'1.0<1 ..,,, 111.7 •• M"" <1<11 110 , ... " '\a 01.20 I 1i.7fl 16.8 
'~11 <lUI·' <.0, 11.7 .. 83.0<1 6.28 16.\1 .. ..... 3 .it 11.8 •• 71i.00 <1 .77 16.0 , "U •• ..... '" 11.9 

" 118.10 .. '" 10 .0 

" "U, '00 12.0 ',. eG.12 3.73 16. 1 ... 61.iIG 3.21 'U 'n 31 .68 ,." 12.1 .. Zi.<l8 2 .26 12 .1 , 116.2<1 .. , 13.7 •• ".'" 1.91 12.2 
' .. 91.08 ,.w 13.8 

'. " ... 6.18 13t I~. 03." <1.75 112 
' .. ..... 1i.76 1<10 • <19.92 <1,<11 ". • 75.00 ,-" H .O ' .. 46.32 un 11.<1 • .. '" . "'-" <1.02 1<11 .. 42.eG 3.7:::: '" 

L 
.. 83.72 <1. <19 ' <12 

r " •• 38.1"6 '''' 11 .6 

•• 1i7.oo I ,.00 , .. 
" 3<1.fl2 '.00 11.11 

" 62.08 '-', 144 ". ..... 2.64 11.7 
'10 4$.06 3 .18 '<1 .6 .. 20.88 2.28 11 .8 .. 81).84 2.74 1<1.6 •• 22.08 1.01 11.0 



8EAM SAPS LOADS '" 
UNEQUAL ANGLES ANGLE 

AS BEAMS 
L N_Cr&I AI" ......... Ie SH.- 14 

Au.ow ... a ..... U:fll'OlUl Lo ... » IS "tlOCIlASDS Of' POUNDS 

AppUcal:*! tmlr wbm -.;Uoat .... rl&kll7 -=ured ~ LOADS 
lateral dcflecUoa 

Mulmum 1J.end1n. 8~, 18,000 l'oumt. per Squan. h.~h 

f"-"-=-.... 
I YOIM I w" __ Spu ... ,::' .... ~- ....... Spu NO E DdIor __ 

,.... larMo /W. 801. ~Uo. ,::- ,=. ... "" '-'" ....... Looo4 t. '-' ""' r., 
----' 

;r. d.tt .. " 10.:1: •• 13.80 .. " ,., ..... .. ., 00 • 

I: 
12.t 8 1.7t ,., 

f 
37&8 3.6.1 10.t • •• 1I. IIS I , ... ,., 
3t lb 3 .3:1: 10.1 9.72 , .. ,. 

'H" 3108 3.01 '" US 1.12 , .. 
28.44 2.68 10.6 6.72 , ... M ,. . ., U. 10.7 
'11.96 2.1).6 10.8 

ij: 
12.00 1.71 ,., 

18.48 1.70 10.0 tn.6S l.~t ,., 
• ., 0~16 '''' '.0 

,/" M.O", 3.71 .. , 7.92 I.U ", 
M.OO 8."7 •. , ~ 6.4.8 0.00 7.~ 

R.' 
:10.71 '-'. '" 28.20 2.01 .. , ~ 8." .... , .. 

• " 2.5.80 , .. .8 ~. 
,..,. 1.2/1 a, 

23. 10 , .. ., , ... 110 '.0 

S: 
., .. 2.08 •• :lUs2 

n: 
..... 0.'" " 11.00 I .M! 100 'M 0.7~ " 11.1:1: , ... 10.1 3.t8 0 ... .., 

~ , ... ..8 .. '., 34.tt 3.76 .. , 
~ 22. 10 3 .48 9 .2 ~. 1.28 0.92 .. , 
'"' 29 tiS 3.20 .. :lJisl ~ ~ U, 0.7~ a., 
~ t7.GO , .. •• •• .... M' a., 

• .. ~. 
,.., , ... .., 
22.611 .., 

" " 6.t!! , .. a. ". 210.16 , .. .. , ,,, 6 .• 6 1.13 ,., 
n' 

17.112 , .. .., 
:I}(sl )i, " , .. 0.911 ,., 

1476 1.~1 ••• •• t.32 •. " .., ,,,,. 1.22 ••• " .... 0.68 .. •• 2.76 0 • .51 , .. 
:1" 

26.to .... .. , 
2UKI '.00 8.:1 

f' 22.02 'n u .. ••• 0." ••• 2 1.12 , ... , U ~. 3.t8 O.H, .. , 
'H" 10.32 , .. ••• , ,, ~ , ... 0." .. , 

17.tO , ... 8.' 11' 2.16 0.t4 •• , . It •. ", U'O ... , ... , .. • •• " " ... w ., 
~. 11.52 .. , .., , .a" '. 2 .• 5 , ... .., .. , 'OG 8.8 •• 2.12 0.411 .., 
;r. n." 2.78 •. , .,., , ... , .. , " 2.11 '" .. 

'H"1 
'j, UI.'::! "'" I.' t "sI ~ :/. , .. 0" .., 
" 16.02 ' .OG .., 1.13 ,." •• 
ij: 

15 .12 1.82 ••• 1320 1.117 " n: 
1.92 0." ••• 11.1 6 1.32 ... I Usl .\( 1.116 0.<1" 3.6 

" '.00 .. " 8.' 1.2 1 0." •. , 



, .. CARNeOli! STeel. COMPANY 

ANGLE UNEQUAL ANGLES 1 
AS BEAMS 

..J N ... trrJ """Ia Pa,...II.1 to Loap. lAIJ 
Au.oll'"nUl USIPORIoi [.0",0 I S TIIOUSASOI5 OF l 'OUND8 

LOADS Appllcal.Me only wbftl .ea1olUl-", ~y III!CUI"ed apWit 
latcnJ detIec:UoIi 

:'olutmum Ileodlq 8t~ 18,000 f'0\lDd:I per SqUat'll Inch 

,,- w .... _s,.. , ..... M.-...8_ 

nk. ~ ... 
NO • Ile&oe,-

nk> ... ,.. Dllll-=u-... .... , ..... ,. ~ , ... -ow. ....... , ... w • ... 1,-110, ..... . ' ... ..... ..... ,., 
--f---, 101.1H 11.81 U.II , .... 3.91 • •• 

,~. 101.16 6<11 l!'t.1l ,~. 32.88 , ... ••• '. ~.28 .... 1&.7 " 31.08 3." •. , 
' .. 80.28 3." 15 .• 1~. 29.111 319 .., 
• 8310 ... 1&.9 • 27.24 ,." .., 

• .. '11. 741.02 <182 ... ' .. ,,,, 272 .., 
~ 70.r.o ... 111.0 6 "" ~ 23.28 2.48 ••• •• 64.08 3.DS 16.1 •• 21.24 2,U ••• \\ 67.48 '" 10.2 II HI.08 ' .00 , .• 
II. OO,71l 3 .12 111.3 II. 16.92 1.76 , .. 

36.2<1 3.D:! .., ~ 14 .76 loli l •. , 
' .. 3~_20 3.61 ,. •• 12.48 1.27 • •• 
~ 32.28 , ... • •• ' .. 30.24 :J.lG ,. " 39.72 3.08 10.0 

• 28.20 , ... ••• ' .. 37.32 3.70 lOt 

• "H ' .. .... ,." .., ., 3".80 3.42 10.2 

• 24.()O 2 •• 0 0.7 ' .. 32.28 3.15 10.2 

•• 21.H ,., ••• • .. • 29.76 2.89 10.3 
\\ 19.118 1.08 ••• •• 21.12 2.61 10 •• 
II. 17.1i2 1.71i ". \\ 24.48 ,." 10.6 , ~.62 a.91 .. , n. 21.72 '.00 10.6 

' .. "00 3.67 .. , ~ 18.8-1 1.77 10.0 

" al.6S 3.42 U " "'.,. , ... ••• ' .. N.'O 3.10 .. ' .. ..... 3." S. • 27.72 , ... ••• • W ... 2 .9S •• , .. ' .. , ... 2.71 U .~;. 24.12 2.73 .. , 
~ " ... 2.47 ••• • !n .• , ... • •• •• 21.00 2.23 .. , •• 20 .• 0 ,.,. •. , 
\\ 10.44 '00 •. , • .. \\ 18.72 , .. ' .3 n. 17.2 1.76 • •• n. 16.8S 1.08 ... 
% U. 12 ,., .. , 

~ l 4.:i2 , .. '.3 , 4to.4S 4 .49 10. 1 •• 12.24 .. '" ••• ,~. ... '" " .2 1 10.2 
11 4O.0S, '" .. , ' .. ..... 2.73 '" ' .. 3S. 18 30S 10.4 ~ 19 . .00 , ... ,., 
~ ..... 3.4 ' ,., ' .. 18.12 ,,. , .. 

• .. ' .. 3312 3.\4 10.5 ~ 16." 2.12 , .. 
~ 30.4' 2.S' 10.0 , 

" •• 15.U 1.91 .. , 
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j ~ 24.110 ", 10.S 'I. 12.24 .. , " n. 22.20 , ... 10.0 % 10.68 .. 00 " ~ 10.20 I.? I> 11 .0 •• '.00 1.0S 83 



SI!AM SAFe LOADS 

UNEQUAL ANGLES 

AS BEAMS 
NeIIl,./ A:d. Para/lei 10 IAnni' t.w 

Au..oWABUl UNIFORli LoAD IN TUOCS ANDS 0 .. POU:<O'1>S 

ApplkabltI only .. 1Im _UON an ri&klI71iC'eW'ed apWIc. 
lateral detlectloei 

'" 
ANGLE 

LOADS 

Mulmum BendJnc 81~ 18,000 Pouoo.. Pf!r Squanlncb 

.... , ... 
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• '" 

• '" 
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~ •• " '" ~ •• 
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' }i. . 
~ •• " •• ~ •• 
' .. 
~ 

:/'. 
•• 
" ,. 
~ 

tt· 
, .. 
" it" 
" II. 

iI· 
;r. 
•• 
" •• ~ 

~. 
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1".70 I.II~ '-' 
13.3:1 1.71 '.8 
11.8 8 ,., , .. 
10."" ... ,.. 

8.oS 1.11 8.0 ,.'" .'" .. 
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, .. CARNf!O I B STeEL CO/llPANY 

lr 
EQUAL ANGLES 

AS BEAl\IS 
N_lnl AI!. Par.lW &0 Eltloer 14 

Au,oWA8U1 C"IP'OllloI LoAD IX THOU(U.. .. DS 0 .. POOSDa 

AppUea,b .. 0Gb' .. bm _,-..,.. ricIdlJ'.aared a,pina:' 
lawnl de:lleeUolI 

Mulmu", &,DCllq: Sue.. 18.000 PQUnda PeT SqUN'e lDclI 

I'!'.: ' ". .~ ,,- "-'-.... IIII.D6c_ 

I~ 
T\ict Spoe, ItO z IWIoeba .... _' I---I , ... .... .... .... X-~ ..... Sol. , ... '-" .... ..... 'M .... , .... r_ --------,. :110.38 10,1i1 .,0 
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~ .. ... .... n_g 
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2.28 . .. 3.' 

' .. 3$,12 8.72 1l.7 .... ... 3.' 
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BEA M SAFE l.OAD S 

Applicable only when IIOOtloll. aro rigidly securec.l agatnn 
lateraJ deflectlon LOADS 

Mulmum Beudiu.g StreBII. 18, 000 Pounds per SqullriI l nch 

TEES . 
•• W.;Pt 1 Fon' MuimumSpu •• Weia;bt 1 Font ~luimumSpo.Jl .... 31\0 ~ OdIection S~. 31\0 ~ 1)<lI«hon Fl.", •• po. "-, I!'t. St<m. Font. "', "'- ~"'lh. 

,~. 

So" W, I .... , ..... I ... h .. , ..... I ... ailh. 
1-' .... r., .... ...... ~' ... \ 

--- I , --- ---
6J.S~6J.S 19.5 "AO , ... 17.0 , 

"" 13.6 13.55 ..... '" • « 13.5 24.24 2.40 to.l 
, 

'" 11.5 12.75 1.59 '.0 
IS.06 .. " • " 15.3 37.56 3.05 12.3 • « 10.5 10.3 • .S 11.9 W.16 2.33 12.5 , 

'" ,., 10.32 1.36 '.6 • « ,. 14.4 30.48 2.72 11.2 , 
'" 6.' 8.88 1.16 ", • .. ,. 11.2 23.76 2.08 11.4 

2J.S,,2J.S ... 7.0S t.l4 ,., ·1 '" .. , 10.SO I.' , .. ,., '" '.8 ,.,.. 1.15 '.1 
2)ix2J.S '" '.00 0.95 ,., 

" 

.,,, ,., 7.44 1.11 ,., 

'"""[ ••• 4.92 0." ,., • ~2)i ", 6.36 0.94 ,., 
23-(%23-( U , ... 0.67 57 i3 lI:2)i 6.1 ,." 0.n6 '" . 2 J.S :t3 6.' 8.64 1.16 , .. , ., .. , 3.72 0.70 5.0 ,1 J.S ,,2 "" 

,.. 0.4S ••• , " 3.MI 3 .12 0.62 5.0 l' I ~K I 1i .. " 0.64 0.10 ,., 
ZEES 

~ 
M .. ilmunSpoou I I Fool Muimum SpaD 8,. Thitl<· - 31\0 s DoBotbOa •• 'rbi.k. ... 3150 s Defle<-tioa 
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\:. lllthea i'!d ., ....... -80./. l.eailb, I .... lnoh .. "', 'd. I..enclh. 
Load F .. , 1-' .... r., 
1--

6J.j, 13% )~ 11)6.80 17.05 1l.0 4J.j, ,,3%. -' 87.12

1

11.80 ". .. 
6Y,.x.1~. '.- 182.64 16.83 10.9 4Y,,:t3\~ % 70.80 10.97 ,. 
6 :t31,l, I • 16S.48 15.68 10.7 • "'.- % 72.60 10.a ,., 
6J.j, KJ% 4\0 169.20 15.43 11.0 4J.j, J:3ti, ". 74.16 10.0-1. 'A 6Yi,J:3'1\. II 1:.3.84 14.18 10.0 , 

'" .- 13S.60 12.91 10.7 4\1i,:l3J.j, • 66.00 9.08 ,., 
6'-' :t3% • 134.64 12.2S 11.0 • ,,3\0\.. ", ti 7.96 8. 10 ", 
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5\40 ,,3% '.- 134.40 14.65 ,., • oZ.- • 37.68 0.26 ", 
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5Yiox3'\o\. " 76.68 8.46 '.1 3~i612% . - 28.56 5.21 •• • . ,. .- 64..08 7.16 ,., 3 ,,2IYi . " " ... .." , .. 



'" CA RNeG I B STEEL C OMPANY 

PLATE AND ANGLE GIRDERS 

Girders, buil~ up of plates and angles arc used for heavy loads 
and long 8]>RI18, where rolled sections nrc insufficient. 

Loads upon a plate and angle gi rder develop compre&live and 
tensile stresses resisted by the upper and lower flanges, and s hearing 
strell8ell resisted by the web plate. 

The most cconomicall5(l(:tion is the single web girder; box girders 
with double or triple webs aTC used where great length of span com­
bined with lateml stiffncS!I require them. 

WEB. The web plate governs the depth of the girder which, to 
avoid cxceMive deflection, Ilhould not be less than 1/ 15 of the span, 
the thickness depends llpon the shear which is grcntest at the point 
of support and should not be less than 1/100 of the unsupported 
distance between the Ranges; the web is reinforced by stiffener!! at 
intervals to prevent buckli ng. 

Web S ..... .ad SlltrenefL Web plates subjected to direct vertical 
shear must rC6ist buekling; the flllowable vertical shear may be 
obtaincd from the table on page 194, based on /I. maximum shearing 
stress of 12000 pounds, giving allowable unit web shear, VIA, total 
vertical shear+gross area of web, for various rati08 of hit, distance 
between Aanges+thiekness of wcb. 

StilTenCr!! arc required at the ends nnd at points of concentrated 
loads and at other points whcre the clear distance between flange 
angles, h, exceeds allowable safe strc88CS obtained from table, and 
also where h is greater than 60 times ~he thickness of the web; 
stilTener!! are generally in pairs, one on each side of the web, bearing 
closely against the projecting leg ef the flange angles; the pitch of 
rivets in stiffener!! should not exceed 6 inches. 

FLANGES. The flange area is so proportioned tbat the extreme 
compressive or tensile stress, f4, docs not exceed the maximum 

allowable limit, being so proportioned that tbe unit stres8 on tbe 
net section docs not cxceed thc maximum uni t strC8S as determined 
by the moment of inertia of the net section of the girder. 

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

A=Area of one flange d....Effedive depth i.=Web thickness 
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Total Moment of Rc6i6wnee, hi _rrAd+~)_rd (A+ d
6' ). 

The net moment of resistance of the web plate, with allowance for 
reduction of area due to web splices is generally takcn as V, or: 

Net Moment of Resistance, hI_! (A d+d~ t)_! d (A+d
s
t ). 

d is the approximllte distance between centets of gravity of Annge 
angles, or distance out to out of angles when flange pintes arc uscd. 

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

n a"P P I.ta. When the girder carries n uniformly distributed 
load, the flange arens vary as the ordinates of a parnbola, and the 
theoretical length of the flange plate is 

L l _ L~ L. -L'i .:x Lo. V\j X 
L_ Lo",tb of lir<Ie,. A_Tow A_ of FIao • •. 
L" L •• L. - LoDfI.h of II&np pIa~, bec;innlll( wilh """,ide plate. 
a .. a" » _ Tow ar. of !!an," plata. frolll outer to inn .. pI.~. 

Sufficient length, u~ullily from 12 to 18 inches, is added to each 
end of plate to take up the shear; the plate next to the f1ango Ilngle 
is extended to full length of the girder, to resist h.teral deAection. 

Ex.. .. ru. R..quirel Ihelelllib of hnp p1.I~ of • lJO.inoh ,irdor. GO feet 1001, Ille ~ 
iIldoololilan,"~ ... t ... o~. plat.. and on.ei&blb of .... b plate; , i.eto W'dio. 

Z- Anc!OII 6".3W'.W' NetAr. Q.oo-~.OO-7.oo"'l.iO·1 
1- 100" FIaore Plate !4". li," .. ,. 6.1$--8.73 _ 5.26" Total Ar .. : 
l-Outer"""".Pbte 14". W' "" 5.~.'5_UO .. lUlaq.la. 
!i-W~bI'l&u 60"1 W' .. " 2.81 _ 2.81" 

Oul .. p1.I .. LI_ I5OVI~~ - 28.811. laY 33 ft. I"" .. pial .. L._6O\/t.S~v~~·26_~U f\..full!enJlh. • 

Mulmum End Flann St~ Tn 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 rC!!istance of a riveted girder depends on : Fil1lt, the 
resistance of the web pl ate to shearing; second, the resiatance of the 
fl ange rivets to benring, it being a68Unlcd that t he besring value of 
rivets does not exceed twice thei r value in single shear. 

The difTereuce in flange stress between any two pointe is the 
horizontal shea r to be tralU!mitted into tbe web by the fl ange rivets 
between those points, and can not be greater than that of the end 
TCllclion considered to be distributed along the flange within 8. length 
equal to the distance, a, between the center or the rivets in upper 
and lower flange with one line of rivets, or bet ..... een the center lines 
of two lines of rivetoJ, according to design. 
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I IV,b St<e'" d X<X f_ M"'m.m Eod n"",,,,,~ ill~ tru.. flM" "~· I 
d .. ~b. t_Thiokn_ of web. f_Allon.ble Wlltab_i ... Itr1oof. 

Fl!lI1gc Stress: a: ... :'.Ia:»imum End ltesiJItll.oce if lellS t han web 6trelle . 

• _E!!ect.ivo dil1 ....... (d+W'J-2 1 dio\an ... from baok of ~., lor ""8'" 1_0 rion!!_. 
R_~ ""'"" of "".riy"" p_Mlbimum. pi<ch bu .. _ I" .. ri.eI.t. 
ReQuired Ill • ......;mu ... oM rMtan .. of. cird.r, properly 11ilI""",, at e .... . 

E:I.II .... I. Girder oompooed of I-Web Plate, 36" 1 tio" 4-Fla .... A"" .. ~". ali". 
WobS~: 36sH,"IZOOO_I35,OOO"""","" 
na....Ili.tt.I: .-(36"+Ji'~W'-32"; 32+2)i_13 Ri.ot.. 
Bear"" voi." ,,' ,,"' DiA. Ri.",: n. ti • • 30000_ 8200 pOU.IIdo. 
F1"",.SIr.: 8200. 13_ICMt600poundo_~b"imum End R.iotan ... 

E ...... """ 2. Girdor «Nllpooed of I- Web !'\aLe, 43" • H" 4-fW1t;e AI>JI"', II" • 6". 
WebStr.: 48. ". 12000_ 216,000 pouodt_Mui"'"m F.nd Reoinaa ... 
flanco Rivet., ~-(48"+W'}-7"-Uli"; U \i+Ui - :U Rivell. 
8.nn.. Talue ol' n" Dia. Itivet: n .'~ . aoooo_084O poll"". 
F1 ...... Slr.: Iir8W.2ho23&,leopouDdo. 

Rl •• t Sjl&d..., I. Fla_ It follows that the rivets connecti ng the 
web plate with the Range angles are required to transmit the hori­
.zontal shearing strCS8 from the web to the flange, which hori.zontal 
shear in any pu.nel is equal to the vertical shear at center of panel 
multiplied by its length and divided by the vertical distance, a. 

As the shesr inerellSes from the point of greatest bending moment 
towards the supports, the nnmber of rivets in vertical legs of the 
flilnge angles must also increllSell.6 the supports arc approached. 

Piteh of rivets in flange angles, 14 
v _To1.al vertioal.b ..... al Ihe pone! ~ftd ... <OOAidezstj"". 
R _ R..ilIlaDte of one rivet, I. 8.. Ih. bearin& or Ih..nn, nlue, .. hlrhe-. ... I .. ""Jler. 
a _ Dl'ettr.e dMbr.~ ... btl ...... upper """" lower lin .. of riyet.. 

The formula givcs thc thcoretical rivet spacing fo r any point in 
the flangcs due to the total shear, but in practice tho pitch i8 com­
puted from the maximum strC511 in eneh panel, in nearest.!4 inch. 

E::uKPUI. A pdet """'~ of 6" ~ ali" qieo a<>d 36" % ,to" w~b. 30 II. 1""1, divided 
inl.<> 3-foot ponela. tuPJl<!l1l a uniformly diavibultld loo.d of 7"2 100II, '"' 4800 pOU",," per fOOl. 

Required riv", pi\eb in ponolt. .. b ... dil1.aa ... beI ..... n riyel li ... -32 intb ... 

Sh..nn. SIr_ POIUIdo Horiaoatal Str_ POIUIda per IDeb 
Panel I. 144000+2 ... 72000 7"2OOCI+32_mo 

2. 1zooo..-(48OO" 3)-&7eo~ 51600+32_1800 
3. 72000-(4800.6)_43200 43200+32 _ 13MI 
4. 72000--(4800" G)_2SSOO 28800+32- 000 

~ value of Ji" Dit.. RiYe\: U" ,10" 3OOOO_B'200 pOU...s.. 
PMd I. Rivoll"ileh 8200+2»0_3.6 ..,. 3ji"-ru.C 

Z. 8200+1800+405 4"" 
3. 82oo+13!tO_8J 0" ..... imum .'*"'"". 
4. noo+ DJoJ_D.1 6" 



R I VETED OIRDERS '" 
When the load re~1.$ directly on the top or bottom flll.ngell , the 

rivets connecting this flange with the web plate nre also required 
to distribute the load; then the rcsultant Btress on rivets on the 
loadf'd flange is reprcscllted by the reBultnnt of horizontal shear 
and vertiulload. 

En>I,.,.. Lo.dI ~ dire<\ly 011. "".IWIc. oaIf. then fi .. ~ j>&DeI. force""" eumpie: 
HoriJOII.w Sb.. :m.o poundl per lnoh. Vootloal Lo.d ~OO poundl per inoh. 
Rt.uIt....I~.. v'J2501+4001"':/233 poundt. ru.e\ I'Itd!. 82OO+22S.5 .. 3..ss" • 

• ·1 ..... PI.w. At the end of each flange plate, sufficient rivetl! mUllt 
be provided to transmit the allowable ~trees Oil the lIet section of 
the platc to the adjaccnt members. 

En......... ROQuirfld Dumbor of rinea. W' Dia.., fat 14" .. II." IllMIl' 1'1 ...... Plate. 
!{" .. i1." loner F\ant. Plat.. n.t ....... : (6.13-.8;5)_5.28111. in. 
Rooifrtance 5.2& .. 18000 ..... 1180 poundl. 
Sh!&rin~ n.lueof Ji" rn.. Rivet: .60' 3 .. IM(lO_8120 poundo. 
0.41180+3120_ 12 ,lveto, at: 
T_o 1~ of , riyeto er.eb ecd 01. plate. fl*O!d 3 iooher. «>3)i looher.. 

SPWCES. I II long Ilnd deep girders or in girdeT!! to be made from 
stock lengths, it is often necessary to splice the web plate or also 
flange angles and plates. 

The reBistance of all splice plates must be such M to develop the 
full resisting strength of the rivets in the splice, in particular when 
ri vet streS&'s arc to be tranamitted through narrow plates. 

Web Spit... As there is no vertical shearing ~trcs8 in the middle 
of the gi rder under flo uniformly distributed load, web splices are 
sometimes made nt tha~ point, but, generally, the web is spliced in 
~wo places equidistrmt from the center. 

The r iveta in the web splice mUllt tranamit the web stresse9 so 
that no additional stresses nre imparted to the flange ri"ets, these 
stresses being mOllt cffectively trnnsmitted by two pail'3 of horizontnl 
plntes nen to the fb.nge angles to resist bending and 0116 pair of 
vertical plates to resiat shearing stresses. 

Bending Stress-Horizolllni Plnt.es, 

Moment of Resistance, 1\1""" ¥ -~ 
R - Total rI,...,~ value, one side of ~plloe 
A _Tot(ll llOctlonal area. or 8pllca pi.a.t(l 
b _ Disunoo be~"'oon oonters 
r _Fiber strosrl: 

Thc rivetl! are not cqually stresscd, the stre!!8 i9 zero nt the 
neutral a)(18 Ilnd incrcnscs uniformly to Il maximum at extreme 
diatance, d; the moment stress of Cllch rivet ig I'IS it.!! distance from 
neutrsl axis, and the moment of resistance as the square of it9 
distance from neutral a)(is . 
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Exuo..... Requirod th. nb opli.., i .. a t S.i.do 
,W.. .nIh !i-lnrh .eb p!;:;1.. ..poble of ,ooiow.­
the ber>din, mOllWl\ in .eb U 18.000 POOl,"" fiber 
,tr_. HorisDnlal p\.ottll 10 Uammil ber>dinz rIr_ 

in ... b, bued on ""~th of tbe.eb a<\lon. 

BODdinz MOIIWI\;" •• b pllte: 
(t8.,.. fi)J;t8 I I8,OOO_l.~.I.OOO inoh.pC01I><!o. 

Jnl'tIIUpti", th .. valU" ofrive\a uoumed, 
Jlearinc n.lue 01 Ji" Dia. rivfl: 

Ji. U. 30.000_1l840 poundI. 

Dill ...... f,om ooutral Ilio 10 top '" bottom 0/ 
&irdor ~ 24 in.b ... 

VlIueol ""e n voI. Guindi fro", neutral ..... : ~40+Z4_.10 pOUlIdo. 
Momonl oIltc.isUu>'" of nv.to .... uid. of joiol .t.o..1lDCI below alliin! &1i1 iI 

101_410 (6~ 14.0'+8 I IU'+8. lO.o')_2,263,000 pOWIdi. 
Th. , .... w ... of pbtool .bould DOt be 1_ lhao tho rOQllirod ,.;otan"" of tb. riYellia _: 

SV_ in "".'er of pili.., 18ji"f,om DOUln] w: 
18,000 I 18.5+U_12,375Ih. (>O'I'1II.io. 
Moment ofr ......... , .. heo A .. lb. total .... or 1II. lwo ~ of ~!.fII: 
I U7~ I A. lU_20UOO.~ A _1.~.OOO+2Gt.200_0.521Q.ln. 
Not A,... or 4--8" I iio"pla!.fll: ",,,"(14.0.:1.3)-10.5 lQ.in. 

Shearing Stre88-Verlieal P latCIl. 
Shea.rlng RO!llJlUUl<:e, v.., it. W _Load Producing S bear in web. 

F.uxI'Ul. Tho 10 riyet.. W' Dill., .b...." 10 v.,tial pWa Ira oulficieaUr IInM>& to,.."Qn III 
beariac • loo.d of lO I " I '~I 30.000_08.440 "",,<KIt. 

n ... p Spl1_ Splice8 for Range angles and flange plates must 
develop the r ull bending moment of the girder at the joint. 

Flange splices should be made at points of least flange IItress, 
a nd joints in component parts of the fl ange s hould not be made at 
the same points. 

En........ Required top ami boIu.m rpliceo U Hpant. pOint.. for bnp a~ .. and IDD" 
l!u&a pllte _livea; Rivete W' Oiamouo. 

3Aq).. O".t".U" 
I I"" .. Fla:l&e I'late \4". 'if" 
I On~tt FIa:I&<I Plate 14". i'" 
Spli .... for F\uae A",I ... Top ar>d Bottom. 

N ... At .. ~.ro--Z _7h1loq.ln. 
" .. 8.13- .87~_~.28 .. 

.. 6.25- .75 - t hll 

Su-in Anal .. 6".4". W' 7.1i. 18.000- 13$.000 poundI. 
Shearin, Yal~ear W' DiI.. RiVf:!;; .0013. 13,300-8.120 pOOndo . 
Ri~e\a tflqllitod: 135,000+8.120_ 1-; riYdl ill oiocloohoar ..... h lide of join~. 

Splice: I-plate 14". Jif". 12 . iYdl .... iot.anoo Il. 8, 120- 07.440pOOn.u. 
'l-pla~ 3". '110." 3" .. 3.18,240 .. tS.72O .. 
Total . ... tanoo of aocla rplie. U S.1M 
T ot.t.l At .. of opIiouhould not. ba 1_ u.... \lu.1 of the ..... 1 .. ' 

(G.13-.875)+{4.12:i-1.375)-S.OO oq. in. 
a...;.tanre of the ~"".;de pI.teo Doll_ tha.:o Ib.\ of lb. 3 riYOw in d..,bl .. b ... , 

3 x 18,ZclO_ 48..20 Il00,",,: 
2 pla~ 3" . '!to", nol area 2.75 I 18,000 .. 40.500 p""".u. 

SpliID for Inner F1ADae Plats. Top and BotIOlD. 
sttt. in InD •• Flaop Plale 14" I ,h"netar .. 5.20. 18.000-~.680 pound •• 

Rivttl .oquind: ~.680+8, 120-12 riveu in .inJle Ill .... each -'d, of joint. 
Spli..,: I plate 14". Ii I". 12 ri",", ....... tan ... 12 I 8.120_97.440 PQlUnlo. 



RIVI!TI!D GIRDERS '" 

GENERAL REQUIREl\ffiNTS FOR RIVETI NG. 

I. In proportioning rivets the nominal diameter of the rivet 
shnll be used, and in deducting rivet holes they shall be taken J..i inch 
greater than the nominal diameter of the rivel.8. 

2. The minimum distance between centers of rivet holes shall 
be three diameters of the rivet, but the distance shall preferably 
be not less t han: 
4W'-I Ji" rlV(lts 
4" -lJi " 

3'i"-I" rivets 
3" - ]i" 

IW'-Ji" rivets 
2" -U" 

3. The maximum pitch in the line of stress of compression 
members composed of plates and shapes shall not exceed HI times 
the thinnest outside plate or shape, 1I0r 20 times the t.hinnest enclosed 
plate with a maximum of 12 inches, and at right angles to the direction 
of stress the distance between lincs of rivets shall not exceed 30 times 
the thinnest plate or shnpe. 

4. For angles in built-up sections with two gl\ge lines, with 
rivets staggered, the maximum piteh in the line of stress in each 
gage line shsll not exceed 24 timcs the thinnest. plnte, with a maxi­
mum of 18 inches. 

5. The minimum distance from the center of any rivet hole to 
a sheared edge shall be: 
2Ji"-IJt" rivet8 
2" -Hi" 

1Jt"-I " rlveta 
1»"- W' 

I Ji"-~" rlveta 
IJ"'-n" 

I"-li" rivets 

The maximum distance from any edge shall be 8 t imes the thick­
ness of the plate. 

6. The pitch of the rivets at the end of built comprcssion 
members shall not. exeeed 4 times the diameters of the rivets for 
a length equal to lY2 times the ma~imum width of tbe member. 

L 
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ALLOWABLE W ED SHEAR, VIA FOR VARIOUS R..\TI06 OF h i t 

'" 'I' 'I' " 'I' '" 'I' 
12000 " 10105 00 '"" '''' "II 
1186'1 " "''' " .m ' 00 """ 11 734 " 9Sil " 8274 '" "'''' "Go. " 97116 " 8177 ' OS 6870 
11-173 " 

, .. , 
" .. " '" 671)2 

113·13 80 9529 '" 7988 '" 6715 
112 15 " 9418 '" 'I8DS '" 6345 
11087 " 930S " "OO "" """" '''''' .. "'" " 7712 125 0078 
10835 .. "'" , " 7623 "0 "'" I07 11 " " .. ''''' "'" '" """ 10587 " 8879 '" 7448 , .... ,." 
I04()5 " 8775 100l i36:! '" 4a92 
IO."JH " '''' "" 7277 150 4364 
10224 " '''' '" "''' 1 5ili5~ 

~60 3951~ 

Ratio hI'- Di<tan~ bet .. _ .,.....+ThlckD_ 01 Web I'lUe, iocbeo. 

R&tio V/ A_VortiQo\ Shear, PCI1QdHG..- Arf,t, ol Web, "'I. inob .. 



RI VET ED O I RDERS ---------'''' 
PLATE AND ANGLE GIRDERS-APPROXIMATE DESIG~, 

1n prelimary design of a symmetrical girder or in C!\lles where 
extreme accuracy is not cssential it is sufficient to b!\lle the transvetlle 
resislance of the scction Oil the moment of inertia of the two flanges, 
obtlloined from the general formula: 

I M 
M =- fn .... fAd, A ... rd' 2 A "'" 2 M 

td 
where A is the area of either top or bottom flanges, alld 2 A the com· 
bined area of top and bottom flange nngles nnd plates nnd d is the 
totn1 depth of the girder. 

The tnbles which follow give the moment of inertia of four flange 
angles and two flange pla.tes of various sizes for depths of girders 
from 36 to 84 inches, sizes not given can be obtained by intcrpolation 
of nearest values. 

1n proportioning the flange angles nnd plates it is desirable to allow 
a.t least one-third of the flange nrcn requi red for flange angles , 

The rcsults eorrcspond nearly to the net moment of inertia of the 
section, the omission of the section modulus of the web plate offsetting 
a reduction for ri vet holes. 

f.x.uo'.... AJlII4 aod Plate Qird .. , limited 1.0 .. dept.b of 38J.i inch .. 1.0 ... t .. ."..Jm ...... 
~..........,I of 1,000,000 foot pOU.odo, Sber 11r_ 18.000 pOUnd.: 

, 2 M 21 12. 1.000,000 •• , . .~_ f l&bIe A- rr - I(OO(h 38 - ...,. oq.,a.; ..-....... : 

4- Flan14 AncI", 6", (" % Jit" A - IG.7 oq. hi. 
a-n...coPlaI .. U"1,1" .1. _ 21.0" 

37.7"'1.;"'. 

I~ for .. mot411:1t&C\ ..,..,putali"" .. ..to pb.~:le" ~ U", with _ reduOlioo. of I" dia.. 
hoi .. : wbeo. 

1 M d 121 1,000,000,38 , ...... , •. u . -n- 2.18,000 - ... ",. , ............... 
4- nanaeA.ocI .. S"s4", Jh" d' _38H" 
a-l'1anpI'la.... 14"1 W' d' - 38W' 
I- Web !'tale, 3&", W' d _ 36" 

t-Flanp Hoi .. 
a-WtbHol .. 

1"1H1:<" -HI" 
I" 1 1"" I'_I$" 

1_ 5,04lllu.' 
1_ 7.2801n,· 
1_ 2,43Oio._ 
14,'~O ,n.-

1 _ 1~.OiD._ 

1_ 704 la.­
~, 
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CRANE-RUNWAY G IRDERS. 

o.la'n. In the dcaign of crane-runway girdCnJ the following con­
ditions of loading must be Iltovided for: 

I. J3ending moment due to ffiliximum renction of crane load, being 
the !lum of moving load at extreme ond of CTane and half t he weight of 
tho crane girder, in center of 'I,an of the cmnc-runwl\Y girder. 

2. Provisioll must be mndo against Intern! deflect ion in caac of an 
cxce8IIivc ratio of 6pnll length to flango width; generally by Ii channel 
wilh flanges turned downward nnd riveted to the top flange of girder. 

3. In addition to the lateral deflection due to total trnnncl'8e 
lOAd provision mWlt aillo be mndo agaillllt a lateral impact due to the 
reaction of crane load, wben suddenly slarted or stopped; thia reaction 
is tranlJmitted directly to the top flange of girder, aud is generally 
a!l8umed to be equal to 1/20 of the bending moment due to the lrl11Ul­
verse lond. 

4. The web of girder must be of lIufficient slrength to resist the 
tohl rCllCtion from cune occurring Ilt extreme end or point of bearing 
of runwny girder. 

5. The unit stress should not exceed the maximum streas allow­
able for moving loads. 

The computatiOIl8 of the bending moment and the lateral denection 
due to trnllllverse loading are made in accordance with UlIual practice 
in the design of girders; the lateral impac' against top Hango of girder 
may be computed ffom formulas given in the follo\\;ng. Let; 

M I ... BendLI18 l\IOmcll~ doo to IlllMvene load. 
~h "II ... Ilendll18 "lomenL duo to lal.l!l'allmpa.ct. 

S ... Section "lodulU8 of girder IMlCtlon. Ad. 1-1. 
• ... Section "lodulul of top nlUlge. Axil .... 
f' ... Galt SI1'O!IIIII for U'IlM\' enIO 10I\d. 
,. ... Unit Strtlllll tor 1 .. l«allm[IIaCL load. 

~11na..'( ... " 'a.dmum !lending "'oment ... "I' +)h "I'. 
f mu ... Combined t:nlt Strou ... f ' + I" ~ 
( S ) " t 1 + 25j • ,t (I ... 1" ... f . MSUmed unit IlrUIII. M rna..: ... ~ 

I +!1iit 

"'or ~mmolrlC&lleCtlclll . . .. hen 10V &rid boltom O:wg<» are of equal • .e<:llon 
modulU8, .... Ii S .... ami tOmlu\a8 are 

lmax _ t(t + 1~8-~.) 



RIVETED O I RDERS .. , 
Ex ..... PLe. Cran~ltunw&)' Glrdcr Is to support & n.ovlng load or 36.000 

pound~. tllo ~uru cr total emIl'" load .. nd haH tho weight of tho emil", In th ... 
<:cnUlr of SPIlIl or 25 tOl)t. CmIl~runw!<)' girder to be & 3O"-Bea.m provided 
... hI. a. 15"-Channol rh"ctod. to top t1ans .... assumlllg sootlO1l!l ; 

o IJ 301. 30" x 11 5 lb. and 0 I. Hi" x 33.9 l b. 
1\[' for trans>-eno load _ 36.~ x 25 _ 225.000 n. I\)!!. 

1\[' fcr dead load or glrdor _ 148.0
8
" 25 ' _ 11.633 n. I\)!!. 

)\[ tor traw",cnc and doad load 236.633 f~. Ills. 

Load rodllctioll for lateral deHootloo tor ratIo 25 15
12 _ 20 ; 02.6%. 

"Iaxim~ Beodlng: M oment. 2.1~;63:.:I _ 255.600 f~. IlM. ,_. 
Bendlna 8t,..,..". The Moment of Inertia and Scetiou Modulus a.re 

for t he nct sections, with allowance for I" dia. holell. Unit IItrel!S for 
transverse load and lateral impact 12,000 pounds. 

1" ----l5~--_<o 
12 : r -1-

i " , , " 
, " _: L.I--·Y 
il I , 
, ,; 
, I 
L=~ __ • 

Total Bootlon. Axis ••• 
I - 6628. 1--336.8 _ 62'01.3 In.­
S _ 6291.3 _ 343.810.~ 

18.3 
Top FI&ngfl. A."III •• , 

I _ 397.7 - 23.1 _ 374.6 In.­

S _ 3~\6 _ 00.0 In.-

M max, s 
- r S 1.+ 2inr 

M _ 12000 34~486.1 _ 3.009.63610. lb. 
1 +~ 

Tho soctlo" will therefore rtlfliat 3.~92640 _ 255.803 n.. lb. 

Web Resl_Can.,.,. Tot9.! lond at point of bca.ring~6,000 pounds 
From table page 98, thl) wcb resistanCI) of C D 301, 115,0 lb. is 65,410 
powlds for web buekHug at minimum end bearing of 3j1 inches. 
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396 497 6911 698 
40.5 1110 6 10 716 
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'" CA R Nl!O I E STEEL CO M PAN Y 

COLUMNS AND STRUTS 1 
A comproaeioD member, subjected to longitudinal preuure, ill 

shortened by the comprellllion and also tends to deflect laterally, 
duo to tbe fad that the load cannot be applied coincident with the 
longitudinal a:t:is and that the material it nOl perfectly homogeneous. 
This flexure oeCUOI generally in the direction of the IclUlt. reliating 
moment of tho section; the load which will cause a column to fni l 
dccrclUlCl in tho ratio of length to lcll.l!t. lateral rcai.l!tance of the 
IIcelion, the ultimate failure being t he reault of combined stresses 
due to comllreesioD, trlU"l8VCI"Ie sbear and flexure. 

Col. ",,, Fo .... ul... Under ideal conditiolll, when it con be !UJ8umcd 
that tho load ill applied axially and that tho material is perfectly 
homogelleous, the rcaistllDcO of t he column would equal its resistance 
to compre88ivo forccs up to thc elastie limit, snd there would not 
be any flcI\Ire; if, however, a deflection be imparted to the column 
by a Internl foree, the column would ultimately fail by bending. 

F P 
. t E I P ."E. Eulcr'l • ormula, _ k -,;- or A _k O/ r)"' 18 based upon the fore-

going theory, nnd gives resull.ll close to the ultimate strength found 
for Inng and slender strutll, when k iii a constant \'arying with the 
condition of end bearing, (k-4 for columns fixed both tnclt). For 
,horter and heavier colulnns, or for lower ratiO!;! of Il r the rClulla 
do not correspond with actual testa. 

Rankine's I·'ormula, P - , + cAfl/ f)" or ~- I +c'(l/ r)" , repre8C:nta the 
type of formuln now in general use and tho varioU8 formulas for pro­
portioning eolUlllD8 which are baaed upon tbll! general formula agree 
with actual tesla within cert:1in limila. In this formula a certain 
comprcseive unit stress for direct crushing is Ililsumed and reduced in 
ratio of length of column and least radiU8 of gyration, l/r; value or c 
is an empirical factor, varying with the rcsistance of the matcrial 
and with conditioDB of end hearing. 

Straight Line Formulas. In practice, compression mcmbef1l of a 
greater ratio of elcndcrnC88, Il r, than 120 are rarely used, and within 
thil! limit tho curvo can be repre8C:nted by a I!tu ight line, the general 

rormula MSUlning the simpler rorm: ~ - f_ c (~). 

Com~on fonnulall dct.enninln.g the reslatance or ... ~ In roIlOO. bea"... 
or rlvelAld &tnlen agalnl~ t..ucl<Ung, or the n~ reduction or .re loada due 
to Iater.l.l dcllecllon 01' IlDbraeed boIuns. &nIllkewt.e balled on one or the otbe~ 
typO or c:olLlmn ronnubl. 



COLUllli"I SAFE LOA OS '" 
Rallo or Sleade .. -. I/r ill ratio of tbe unsupported length of a com· 

preseion member to its rawUII of gyration, generally the least radiue, 
excepting when the unsupported length ill rigidly braced to prevent 
deflection in the direction ,,·hicb correspondIJ to thc Iellst radiUII of 
gyration. It ill, therefore, necessary to dctermine the radii of 
gyration and to use the proper ratio of Ilendemeaa in any particular 
ease. 

UsU.(\1 practice limits the maximum ratio of Ilr for main memben 
under permanent stress, permitting a higher rat io for aeeendary 
memben under temporary Itresl, aI in wind bracing. 

eo.,,,.-I ... U.lt ae-. The tablCl of allowable load!! of column 
sectionll have boon computed in accordance ,,;th the formula for steel 
columna of American InlltituteofSteel Construction, 1923-Revised 1928. 

18.000 

,+ --'- (lftP. 18.000 

Maximum unit stn'ss at 1/r-(i() 15,000 lb. per sq. inch. 

Maximum Ifr: Primary memben-l20i Secondary IDembers-200. 

ElIplo.otlo. or Tobleo. The tables give the concentric laCe lotLdl 
in thousands of pounds for Carnegie Ilcam Sectiona of tbe Variable-­
Depth and Constant.Dcptb Type, also of a &elected line of H·inch 
column seetiona with cover plates, the valUC8 having been computed 
baaed upon for the least radiue of gyration. 

In addition to the saIe loads, tablCII give the momcnta of inertia 
Ilnd the radii of gyration about both axes of symmetry, for use with 
other comprCl!8ion formulas O f (or use in computation of the s(l.fe 
strength of a column bmced against flcxure in such a manner tbat 
the greater radiUII of gyration may be used. 

eo ... "I ..... Co __ lo ..... d Badlq au-.. Generally the loads are 
concentric and equally dist ributed over the cross section of the col· 
umn or balanced on opposite lIides tbereof. In tbe case of beame 
carried on brackets or otber forma of eccentric loading. bending 
slrCl!8CS aro produced which should be taken into collllideration 
and tbo column sections so proportioned thnt tbo combined strc.@8Cl! 
do not excrod the allowablo comprCllSivs nod bending streuca in 
nccordance with the formulas given in tho following: 



'" CAR-NEO I E! STEEL COMPANV 
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P -concentric load. PI_ Eccentric Load. 
I _ Length of column _ It + 1:, end distances of eccentric load. 
), -Creater distance of eccentric load from either cnd of colwnn. 
fc _ Unit. compressive stl"1ll:l8 for length I of column. 
rei_ Unit compre88ive 8treaa for length), _ Ii > h or _ I, > h . 
r. _ Unit bending stresa. 
M _ Bending moment. due to eccentric load. 
x _ Dil!tnncc of eccentric load from center of column. 
n _ DistDnce of extreme fibe r fro m ecoter of column. 
r _ lbdiUII of gyration of Bcction in plane of bending. 
A -Cr068 sectional aroa of !!Celion. 

Compl"Ce8ion due to concentric and eccentric load: 
P _ Afc , P, _ Afcl. 

Bending sln!8ll due to b<:oding at point. or eccentric load: 
II ls M _ Pxrfrom!.op and Px,from bottom. 

;\. I Arl! 
Mmu _ I'x- _ f.- _ [.­

Inn 

l 

Total nrCn required for combined cowprC88ivc and bending stressea: 
p p, ), f.ri , A _ _ +_ + Px-+--
fc fe 1 II 

When the oocentric load is in oon~r, 11_ 1. _ .1. Mmu - 1 Px and 
A P 1'1 I Px rorv. 
- ~+fcl+ +-n 

When the c<:cenlrie load ia at the top or bottom, formula rcducce to 
A - (p + PI) + fe + Pxn + flf', 

EXA .. n ll; : Roouirod .. CarnIlIIlo DIlam column. 2.5 r~ In len.gl.ft. to 
auppOt1. .. eoneentrfc load or "ZS.OOO POUDlW and an eccentric load or Ml.OOO 
pOUnd. aetlng &~ II. dilltan<:o or lU Inchc. from ecnl.Cr or secUOtl, In p~e or 
lJI1'I'u.~ .... taJlee. a.ril 1·1. and.~ a distance or {; 10010 /'!'om toll of Oolumn. 

Un1~ comprDllSlon and bend ..... ~~ In aocordanC(l wllh A. I. S. O. 
l"CIQulromonta. 

AIoIumlq 0 8 146. 145 pound., ... 1~1i tb;) following propertLos: 
A. .. 42.&4 l1li. In. n .. 7.30 In. r .. , ,, 6.24 in. r .. ,,, 3.03 In. 

t~ 10r L / r .. 2.S % 12 + 3.03 .. 70... 13,500 lb. per IIQ. iD. 
r •• tOl')./r .. 20,. 12 + 3.93 .. 61. 1 14.910 lb. pel' IIQ. Ln. 

42.5.000 50.000 20 7.30 
A .. 13.69if + ii:9iO + 00,000" 19" 2i II; \ 8,000 '" (1.24" .. 42.lI3l1Q. lo. 

NOT.: The I.>endiJui: tKtol'. A /S, IPVl!II ... Itb the propenlal" or <'(I'umn __ 
~101111 rna,. be ~ to HYa.Q1oap In tbe tomputallon o f ooillDlJW with ooceatrk: 
load. orubrtllutlng tbo valuo or A/S for nJrI ha formula. 

III ~he elUUDple tbe value or AIS, D:ltbl 1- 1 _ 4264 + Z?:1.7 .. 0.1873. 

A .. ~+~+ MI.MO,<\!l:cO.UI73 ~ .. 4253 I 
13.600 14.9 10 III,OOQ x 25 . 1'1. n. 
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OOl\WARI SON OF CO~1PllliSSION FORMULAS 

A u.oWAll1A U"''lT 9Taaa1:8 IN P OUNDS PE R SqUARE INCH 
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" .. 
" .. ., 

"""" l :lllH 
U411.i 
1 24~'2 
1;1;1(1;'1 
I 2'Jl!I7 

12 19$ 
1 :lI)~O 
1l 00~ 
II K;U 
I UI88 

11 &,1 1 
11 30.1 
1 t 187 
11 00:1 
108 11 
10(Ha 
10-110 
IlYJ().I 

11W-13 " .. 
U.~71 
(Ill1t1 
81n 
1If1:KI ,m 

L 

.. ., 
'" M 
00 

'" '" " ., .. 
00 

"' "" "" ". 
'" , .. 
'" 
"" '" , .. .. , 
'''' 
' M 
'M 
'M ". '" 

."" ""'" .... 
"m 
"OO'J 

".9CI 
""' 7118 

"''' ,n • 

J,f .. Iaru .. IIaIIo (of Ih 

A. I . 8. O. lI'onnula .•. . 
OIlIea&O Uldll". lAw. 1024 

°A.I. 9.C • 

'''' B.Idiooc CoM , ...... , 

,­,,---.-
1+ iiiiii' -+---

:' l adrnUIlI 
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11 148 
137 14 

1:1270 
1:.111"" 
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IHI8D 
111)71 

11 163 
10,6<1 
lOO7G 
00.,," 

""" .,," .... .. " !i1&l 
77 10 
• .al 
n .. 
""" ...... 

\laxllllum , .... 
" ... 13:;:;0 
13:!OO 

""" 12.AlO 
12150 
I I SOO 
11450 
11100 
10700 

""'''" ""'" 9700 

"'" .... ..., 
""'" "'''' """ "'" MOO 

""" "-"00 

"'" MOO 

, .. 



, .. CARNEO I !! STellL COMPANY 

Au,oWABIA UNIT STRaSC8 I N' POOSD8 PER SqUAR& II'fCB 

by Comprll8lion Formula 01 

Ameriun It.tilutCI of Steel Conalructioo: 
r _ 18.000 

0+-' - (I/ f )' 18,000 

The follow-ina tablel p.., the unit nrueea for ratiOll of I/ r in inter­
... ala of 5/ 10. Intermediate valllH may be found by interpolation 
from the figures pven for the tenth unit.oIl/ r by adding or deduclin, 
from the neafMl. tabulaled figure the eorreapooding multiple. 

Ex..."La: Ual~~ tor Itr-o".7 and Itr_ uo.8 
1/1'_ '4.7 111180 +3"'." or 1 ~1-2"8 ... _ 1201 .. 
1/r _ 160.8 79H +2d.1I (If' 7971-3~.II_ 7~ 

M AIN \ t E M BE RS-RaIia. otl tr up 10 120 

1!.A1lo, 
1; .. , .... Ratio, 

Ullil 

"" R.&tia, 
u •• 

M Ratio, 
U., oor. ..... R"~" S_ .... ", , ..... 0.10 I.'. roomd. ' '" I.. ....... ." ", ....... 0.10 .. ... 00 " 137 14 00 1241 .. '''' 111 63 

•• 14068 8.·' ., 1367 1 .., .6 1237 1 ••• .6 111 22 8. ' 

" 141H G " 1:1627 " 1::!-328 "'" 11 082 . , ' <187" 8.' •• 136801 8.' .5 12286 8.5 .1Ii 1 10 42 8 .• .. 14832 " 136"0 " 122"3 '" 11002 

• 14700 S .• • 1341M! .., .6 12201 .., .5 10002 8 .• 

" 147<118 " 13" 1).3 .. 12 1:;8 , .. 10022 

• 14705 .. • 13-100 .., oS 12 116 M .5 10883 , .• .. 14663 ,. ,1336ft .. 12073 "'" 108" 3 
~ 1462 1 M • 13.12'2 .., oS 12001 8.' .s 108()4 ,., 

M 14f>78 .. 13271) " 11980 " . 10764 

• .. '" .. • """ ., .s t1DH .. .oS lOi2:i , .• .. 14400 " 13192 .. """ '" 
, .. ,. 

• ..... S .• • 13148 S., • "'" S .• .s IOM7 ,. 
" '"'' " 13 10.'1 " 11821 '" '0008 

• ''', .. S .• • ,.,., S., .slim 8.' ..5 10$09 ,. .. 1432 1 " 13018 .. 11 737 '" ''''''' • 14278 S .• • Itt74 ., ..5 11&011 U ..5 'ICH91 ", .. .. '" .. "'" .. " ... " . , .. " • U IIt2 ., • " ... ., .s 11613 8.3 ..5 ICH I5 ,., 
'" 14 148 " 12844 ''''' 11571 115 10376 

• 1410.'1 ., • 12801 U ..s 11630 , ., .s 10338 ". 

" , ... , .. I nf>8 ,., 11489 '" '0300 , 
• 14019 ., • 12715 8.' ..5 11448 .., • 10262 1 , .. 

" 1397lo " 12872 ,., 1\ 407 '" 102204 

• 18932 S., • "". 8.' ..5 11366 .., .s 10187 ,. 
" 13888 .. , .... '''' 11325 " S 10149 

l': 13845 .., • 12:i42 8. . f> 11 280' .., .11 10 11 2 , .• 
13801 80 ""'" , .. 1124 1 '" 1007-1 

•• 113738 S., • 12457 8.' .5 11203 8. ' .f> 10037 ". 

" 1371 -1 .. 1201 14 "" 111/1.3 120 110000 



COLU,t.'N SAP B LOADS , .. 
Au.ow.uu .. UNIT STJU::&S1I!:8 IS PoUSDS PER SQUARJ: I~ 

by Cowpreuion Formula 01 

American I IlIItitute or Stee1 CoOllruction: 1- IS.OOO 

1+ lS.~ (Iff)· 

SECOND AR Y MEMBERS-Rall'" or I/r up 1.0 200 

t.,1 
RAI .... , 8~ ltauo. l~ ~ Rauo. II ..... ' l)i1, M. .... ~~. !~ ~Q 'n ....... 0,10 I'. r ....... 0,10 " ...... ." -- -,., ,- , .. .. " ''''' ,." , .. .... 

A ..., 
" • "" ••• A , ... ••• • .... ... 

'" .... ... .,., 
'" "" '" .,,' 

A .... ,. A .m u .4 1 73.50 • •• • .. .. ... 
'" ."'" 142 "00 '" "'" '" .. " A !lSHI 7.3 • 8458 ... • ,"'" ••• A .. " • •• 
'''' " .. '" .. " '''' ,"'" , .. 6293 

A 97H 7.2 •• "'''' .., • 7243 ,. •• (1270 ... 
'" 0708 ... 836·' '" 7217 , .. 6248 

A 001"2 7.2 ., .. 33 G' •• ,"00 .., •• 11226 ••• 
'" ",. '" 8302 '" 7164 IS. "'" •• 0000 ,., •• 8272 G. ' . G 7138 .., •• 0 182 ... 
'" " .. '" 8241 "'G 71 12 , .. ,,"" 

•• ,,'" u •• 8210 .., •• 1"080 6.2 •• 6 139 .., 
'" "'" '" " .. '" 700 1 IS' 6 117 

A 9168 '.G A "50 G.J • "'''' .. , A .... .. , 
'" "'" ". 8119 ". ' 'GOO '" .. ,. 

A .. " ,. • .... M . Ii .... .. , • 0033 '.3 ". . ,,' '" .... 'OG """ , .. .," 
A "" ... •• 800G ... • "'. '.G • .. " .., ,,. 9~84 , .. OJOO " . .... , .. " .. A 112411 •• • ,071 G' A .... ••• • "''' .., 

'" 9216 '" 794 1 '" .. " '" .51147 
A 0181 ••• • 1"912 •• A .'" ... • 59M .., 

'" 911G '" 7882 ", G ... 192 ."" A 01 12 ••• • ,,,, ... •• ." . •• •• "" ... 
'" ""'" '''' 7824 ,,, 

"'" '" . ... •• "''' 
.., • " .. ••• A ",. ••• ..5 6844 .. , 

'" """ ". 77G7 ,,. G1"1t 194 1 5824 
A .". .. , • 7738 •. , • ... , ... ..5: 6803 ••• 

'" "''' '" 07 10 175 ..., ". "" • 8011 '.G • 7681 " • """ ... • "" ••• ,,. 8878 ". "" 110 .. " ,,. "" 
137.4 1 

,,,. ... • 7625 ... A ~92 .., • "" ... 
8812 '" 7f>\17 '" .... '" .,., 

.ti i 8779 M • 1"Ml9 ••• • .... .., • .... , .. 
". " .. '" ,641 '" "''' ". .. .. 

A .m .. •• 7514 M A IUDS .., • M"3 ,. 
130 811111 '" " .. ". 84711 '''' "" .II ! (ld40 •• •• H5tI M •• 61.'12 '.6 ., .... 3.' 
1<10 86 17 ' 60 743 1 "" 6 ,1211 "'" .... 



'" CA RNBO I B STeEL COMPA NY 

r.~:t] 
CARNEGIE BEA.I\I SECT IONS 

AS 
COLUMNS 

TA8LE CoIiIIPAItAT!VE ToUSLE 0 .. ARE_\8, WEI G HTIJ ,1.1"0 

M" XlloaoU LoADS 
Unit 8~~ I Qlitltll Ltl ot Steel (lom:tnICUoIl--1928 

W .... ' ...... ~donbIe_ r- -.... ... C ....... • -~ '"'- ,- ..... .,....,. NOli lSAL ..... . t-----'_ '-" DEPT'" 
Sq. I .. ~ ., ...... ,- ,- , .. ,--C (l146 InlMl~ ' 811 2 1 4$ ' .N " 

1 101~ 181t 
0 11 H fI l HU2 ... 1117 21.36 '" I< UN UII\o 
0 11146 11322 ... .u. 2 1..20 OZ, I< " HU~ 
O B l .w 107.34 ... I U' 2 1 to .n I< . 711h 18\( 
0 11 1 16 10 1.4 7 ... un .. ., 4 1U I< 17110 list'" 
OU U 6 9$_68 m UH "'''' .. , I< 11t; . IISU. 
0 11 141) 110.70 m uu 2070 .. , I< 18 1. 10 
CI) l ~ (l t,67(1 '" uo . "'" " la I< ... 16'11. 
O B 1 111 1Ia_1I2 '" un " 00 412 I< UH, 16'r' 0 11 L 10 SO,1I7 '" 1111 "' ''' .. 0 I< 161t '" C IJ 1111 77.9:\ , .. 1169 20 .41; .. ", .. IO_1t 16't'" eB 1~ 1I N !lII '" 1115 2O • .j.O 4 .08 I< lOl l . '" 0 1) \1 0 72 00 ,., I O~ 1 lIO.ao ' 00 .. 16110 I r,11 
0 11 H O 61111 '" Ion 20 21i " .M I" 16' th l r.' l'Il 
0 11 . 27 670 1 m l OIS \ 8 10 a.N " " .. 
O U \016 OIl " '" ... .. .. 'M .. I,m 11m 
0 11 L 27 1M.70 m '" I II.M :I.7;j , 

" 14" 
O B ' 40 6:1.23 "' ... 20 16 "" .. I r. j ~ IMt on 127 6 1 711 '" ... """ 3.72 , " '" Oil 14(1 602" '" ." 2O.M ... 01 " 16 ~i l lit\. 
O il 1:.17 II~,II:! '" m UI .~ 3 71 " " 14" 
o n 146 II.:!", ... , .. 20,00 "" .. I MIl l li~t 
0 11 U 7 6lI11li , .. '" 18.~ 371 " " " O U 116 .. .. '" '" IIUIO 308 .. I MI. ' I II~ 
0 111 28 11261 ". , .. UiI.20 3M " " II ... '" 0 11 116 61 H '" m 11t.1I5 3,97 I< 111110 IMit 
on 1 ~.!6 1IO()f) ". no 18211 36.\ " " I ... ', 
0 11 110 ... ,,(.2 10' no 1080 

..,. 
" I"' ' • "" CIl I :16 ... 7 .011 , .. , .. ,,-" 3.67 " " 1<1" 

c n 1-.6 "\16.611 "' ... 11170 , .. .. H" I II'io 
O K 126 « 12 '" .. , 18, "\1/1 , .. " " " C 81 16 <1 2M '" ... 10M ,." " '" I ii". 
C lI lll <1 1.1 11 ... ... 160.\ ,m " " 12" 
OR 10.\ H 17 ". '" Uo(!() , .. 10 10 13'1. 
CHIlO 81170 us ... .. GO '" .. 141\_ 1&1' 
011 10l 3811 1 IU '" 1II . .f.II '00 " 10 12'''1, 
0111 ... " 311~ '" '" "" 3,17 .. 10(1 ,10 IIITI, 
cn 12'> 3~:W U. ." U.U ' .m " " nlf 
cn I~ M7.\ , '" .. , ' '-'0 '00 .. Hi li • 1(,'" 
CU l M .. .. '" ." I ii.," ' .00 10 " 12'110 
cn 1:1.\ M2" '" '" .. "" ' .00 " " ' 21 
0 11 10.\ a4 II ' 10 '" 111M 3. 11 " 10 12.' 
('II I ... ., 311 112 '" '" 19."'11 , .. .. I -III I ~\' 
(' 1l1~ 32:U '10 ... ,,-'" 3 10 " " " on l OS 31 711 '" '" III.M 3 13 " 10 12·t 
CII I~ 3 1 III '" ... 1O.M 3.87 .. .. I II" 
on 146 30"" '" ... 111,40 "" .. I 1-4" 

121' 
on 12-1 0 2DDO ' 01 ." 1"' ,76 :! ~ " " 12" 
on 10.1 I 29"'0 '" ... ItUIO 3.16 " 10 " on 146 2l'123 .. m 10.30 ;1 ,66 " 13" 161i1 

NOTE I. M"h"ula Al1owab1. l"""i .. A ... 16000 1m Poufta 

•• Mw.uQI AUo.-.bl. Umbta<ed Leqlb In fa .. Leut a..!i .. of O~ .60 + n . 



COLUMN SAFE LOCACDCS:....-;:===~ __ ~".' 

C~SEGIE BEAM SECTIONS I COMPHARATIVE , 

COLmlNS 
Co)(J>ARATlVIl TASLI: 01' ,\KCAa, WElOIITI "ND 

MAXUoIVlII 1..0"08 
TABLE 

Unl~ 8t~Amer\can lnltltutc ot S~l 00ll.ltnlctlon-IOZ8 

....... ,_ I...,. Woicht W..u-. AIIonbI. ~ n.d 01 ............ __ r- t..l l'~1notoI Q "' , NO~ISAL DepclI n....." •• 
I... - _ t..cIh I ~ Du>THS WWiiI 

'SQ_ la. l r.....- ~.... lao 

en IoU 27.03 ts I <tIt 1.530 :tOIl '''o---~ 
eu Ill-I C V.g;j tS ~u lUI') 299 Il 
eu 10.. ' 27.08 n ~" 12.30 :I 46 10 

I •. 1M. 

~12'1o 
12 12110 
10 lUI_ 
9~ II\~ 

12 12HI 
CII 83

1 
C 2647 to J" 10_"'" '.17 , 

011 61 2.).87 U UI 1300 200 6 
Oil tU ~.!08 at JU 1.5.20 :104 U I 

lI'til 1O~\o 
13 '~I. 16 ell 1<66 2.\28 't J1' 11120 38-1 14 

('U I~ z.." tIS J75 111 .2.) :I 0.5 14 
CI\ 113 2471 U J71 10.75 215 , 
c:n 11).1 :M70 1 4 J71 n.40 :I 48 I 
OIlIZ. r 2..1..11 n J6:I 111.4.5 :1.00 I] 
011 01 - Z:Ul2 80 JU 12.00 :1.1111 
011 83 22.113 78 JH 10.71) 2.14 
011 11).1 22M 77 HO 12M :!.IiI 
ClII!,!.1 II 22.3.5 76 lJ5 I ~I!O :100 
011 \<14 220.'1 75 JJ I 12:t5 247 
011 113 21.17 7] Jill 10.60 2 12 
en 10-1 20.69 70 JO. 12.75 2M 
011 lU, 11 2O .f>& 7It J" 14.110 2M 
011 61 20.68 " lOS 1270 2.64 
("'II 1"4 IIMI9 61 JI)t 1230 246 
0111238111.41 .. 191 11.31.1 226 
<:'11 sa 111.44)" 191 10.115 2.11 
CIIIU II lOll U Ul llU3 3.l13 
Cll100 A 111.81 •• lS] 11110 2.38 
ell 144 17~ •• '" 1] .20 2 <H 
CII 12:1 I) 17M.. lU 112,,> 223 

I CII 8.1 1763., ]U 1045 209 
('II Gi 17 fI3 .. lU 12 M 2.31 
ell 100 A t1.3ot n 1M 12.10 1.42 
cnl23Jl IGI7 U HJ 11 .23 2.2-4 
('lilt» A 1~87 U US 12.40 2.48 
CII 83 16.87 H US 10M 207 
CII III '-4.70 10 ]21 1240 2-4" 
CIl I2:1 14M SO ]10 Doo ID8 
en It» A , .. 40 4' 11. 1270 2.34 
ell 3., , .. 10 n 21l 10.30 2.011 
CIII23 13.23 U 1'1 It IIh 197 
011102 12.35 .1 18S 8 M 173 
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'" 16~7 , "'" lois:! .402 1320 "'" 1159 " oo " .. u~o ,. 1617 16:17 .. " 1376 1295 1217 Ilai '00' , "'" 1019 
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COLUMN SAFE LOADS 

CARNEGIE BEAl'" SECTIONS 

AS 
COLUMNS 

ALLoWABLE CONCENTRIC Lo.U)S 

TllOUSANDS OF P OUN DS 

COLUMN 

HIO" 
LOADS 

Unit St...........-Amcrlca.n innltutc of Stool Co""lruction-I028 
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" ." 
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COLUMN SAl'll! LOADS 

STA NDARD l-IILL SECTIONS 
AS 

MISCELLANEOUS 
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222 CARNEGIE STEEL COMPANY ,-------------------- ------------------

COLUMN 

IHI 
LOADS 

CARNEGIE BEAM: SECTIONS 
AS 

COLUMNS WITH COVER 
PLATES 

ALLOWABLE CONCENTRIC LOADS 

THOUSANDS OF POUNDS 

Unit Stress--American Institute of Steel Construction-1928 

Effective 
CORE-CB 14~425 Lbs. 14" x IS" 

Length COVER PLATES-WIDTH BY TmCKNESS-INCHES 
in Feet 24x3 2412W 24x2~ 24x2%] 24x2) 2 24x2 ~ 24x2~ 24x2% 24x2 241131 24xl!1 24xl% 

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 
22 4035 3945 3855 3765 3675 3585 3495 3405 3315 3225 3135 3045 
23 4035 3945 3855 3765 3675 3585 3495 3405 3315 3225 3135 3045 
24 4035 3945 3855 3765 3675 3585 3495 3405 3315 322.'; 3135 3045 
25 4035 3945 3855 3765 3675 3585 3495 3405 3315 3225 3135 3045 

26 4035 3945 3855 3765 3675 3585 3495 3405 3315 3225 3135 3045 
27 4035 3945 3855 3765 3675 3585 3495 3405 3315 3225 3135 3045 
28 4035 3945 3855 3765 3675 3585 3495 3405 33~~ ~~~g ~g~ ~~8~ 29 4035 394.5 3855 ~~i~ ~~~~ ~g~~ ~:~~ ~O 3273 
30 14OUO 39U6 3lSlO 3329 3233 3137 3039 2943 

31 3954 38G1 3765 3670 3576 3479 3384 3288 3192 3097 2999 2905 
32 3907 3 14 3720 3626 3532 ~~~~ I ~~~~ 3247 3152 3057 2960 2866 
33 3859 3794 3674 3581 3488 3205 3111 3017 2921 2827 
34 3812 3721 3628 3536 3443 3349 3257 3163 3069 2976 2881 2789 
35 3764 3674 3582 3491 3399 3305 3214 3121 3028 2936 2841 2750 

36 ~~~~ 3627 3536 3445 3354 3261 3171 3079 2987 2895 2802 2711 
37 35 0 3490 3399 3310 3217 3128 3037 2946 2 55 2762 2672 
38 3620 3533 3443 3354 3265 3174 30 5 2994 2904 2 14 2722 2633 
39 3572 3486 3397 3309 3220 3130 3042 2952 2863 2774 2683 2595 
40 3524 3439 3351 3263 3176 3086 3000 2910 2822 2734 2643 2556 

42 3428 3345 3259 3173 3087 2999 2914 2827 2740 2654 2565 2480 
44 3333 3252 3167 3083 3000 2913 2830 2745 2660 2575 2488 2405 
46 3239 3160 3077 2995 2913 12828 2747 2664 2580 2497 2412 2331 
48 3147 3069 2989 2908 2828 2745 2666 2584 2502 2421 2338 2258 
50 3056 2980 2901 2822 2744 2663 2585 2505 2425 2346 2265 2187 

= 
Area,in.2 269.0 263.0 257.0 251.0 245.0 239.0 233.0 227.0 221.0 215.0 209.0 203.0 

Il_l,in. 4 23185 22293 21419 20564 19726 18905 18102 17317 16548 15797 15062 14343 
81-1, in.3 1892 1838 1784 1731 1678 1626 1573 1522 1470 1419 1369 1318 
r 1-1, in. 9.28 9.21 9.13 9.05 8.97 8.89 8.81 8.73 8.65 8.57 8.49 8.41 
A/S 1·1 .142 .143 .144 .145 .146 .147 .148 .149 .150 .151 .153 .154 
12-2, in.4 9213 8925 8637 8349 8061 7773 7485 7197 6909 6621 6333 6045 
82-2, in. 3 768 744 720 696 672 648 624 600 576 552 528 504 
r 2-2, in. 5.85 5.83 5.80 5.77 5.74 5.70 5.67 5.63 5.59 5.55 5.50 5.46 
A/S 2-2 .350 .354 .357 .361 .365 .369 .374 .378 .384 .390 .396 .403 
Din. 24liO 24" 24" 23% 23liO 23" 23" 22% 22liO 22" 22" 21% 
d l in. 34" 34" 34 33% 33% 33" 33~ 33% 32% 32~ 32% 32" 
Win. 24 24 24 24 24 24 24 24 24 24 24 24 
tin. 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 
p:z in. 6 ~ 5':liij 5!.'\i 5% 5liO 5" 5" 5" 5" 4!.'\i I 4% 4% 

Safe load values above upper ZIg-zag line are for ratIO. of l/ r not over 60, thoee below ZIg-zag 
lin .. are for ratioe not over 120 l/ r. 



COLUMN SAFE LOADS 

~--- -w----.., CARNEGIE BEAM SECTIONS 
:,.'1t', 2 

, 
COLUMN , 

AS ,,-, 
'---, ,~ COLUMNS WITH COVER IHI : 

D 1-1 j-,Q>, PLATES i ' 1 J '. 

! rU,'--1 )' ALLOWABLE CONCENTRIC LOADS LOADS 
P~ 2 THOUSANDS OF POUNDS 

Unit Stress-American Institute of Steel Construction-1928 

COR.E CB 146- 325 Lbs. 14" x IS" Il eore C8146-225 Lbs.1 4"xI5" 
Effective 
Length COVER PLATES-WIDTH BY THlCKNESS-INCHES 
in Feet 24x2Ys 24x2 24x1J1~4xI%I24xl%124xlYs I24xl%24xl~ 122xl " '22xl%'22xl%122xl % 22xl ~ 

20 2964 2874 2784 2694 2604 2514 2424 2334 2271 2189 2106 2024 1941 

21 2964 2874 27~4 2694 26Q~ 2514 2424 2334 2271 2189 2106 2024 1941 
22 2964 28~4 27~4 2694 26Q4 2514 2424 2334 2271 2189 2106 2024 1941 
23 2964 28~~ 27114 2694 26Q4 2514 242 2334 2271 2189 2106 2024 1941 
24 2964 28~~ 27~~ 2694 26Q~ 2514 242 2334 2271 2189 2106 2024 1941 
25 2964 2874 2784 2694 2604 2514 2424 2334 2271 2189 2106 2024 1941 

26 2964 28~4 2784 2694 2604 2514 242 2334 2271 2189 2106 2024 1941 
27 2964 2874 2784 2694 2604 2514 242 2334 2271 2189 . 2105 t~~~ ~~g~ 28 2964 2874 27!H 26~gl ?6Ul 2503 240 ~~~~ ~~~~ I :U6C 2079 
29 

I ~~~~ I ~~~~ ~~~1 266 2569 2472 2375 2139 2052 1965 1879 
30 2634 2538 2442 2344 2246 2195 2111 2026 1939 1854 

31 2887 2792 2698 2601 2506 2410 ~~~~ 2216 2167 2083 1999 1913 1829 
32 2852 2758 26~~ 2569 2474 2379 2186 2138 2055 1972 1887 1804 
33 2817 ~~~~ 26~~ 2535 2441 2348 2253 ~ml ~li~~ 2028 1944 1860 1778 
34 2781 ~~~~ 2502 2409 2316 2222 1999 1917 1834 1753 
35 2746 265 2469 2376 2284 2191 2096 2051 1971 1890 1807 1727 

36 2710 2619 2528 2436 ~m 2253 2160 2066 2022 1943 1863 1781 1701 
37 2674 258 24~~ 2402 2221 2129 2036 1993 1915 1836 1755 1676 
38 2638 2549 24~~ 2369 2279 2189 2098 2006 1964 1887 1808 1728 1651 
39 2602 2516 ~~5~ 2336 2246 2158 2068 1976 1936 1859 1781 1702 1625 
40 2566 2479 2303 2214 2126 2037 1946 1907 1831 1755 1676 1600 

42 2495 2409 ~~;i 2237 ~li~~ 2064 
~~r~ 1887 1850 1776 1701 1625 1551 

44 2425 2341 2171 2002 1829 1794 1722 1649 1574 1502 
46 2355 2273 2191 2107 ig~~ 1942 18~~ 1772 1738 1669 1597 1524 1454 
48 2286 220~ 2126 2044 1882 180 1716 1684 ~~~~I i~~~ 1475 1407 
50 2219 214C 2062 1982 1902 1824 1743 1661 1631 1427 1361 

Area,in. 197.6 191.6 185.6 179.6 173.6 167.6 161.6 155.6 151.4 145.9 14Q.4 134.9 129.4 
-----------I-------- --------- -
I I-I, in. 4 14002 13322 12658 12010 11377 10760 10157 9570 9511 8987 8477 7980 7496 
Sl-l ,in.3 1308 1259 1210 1162 1115 1067 1020 973 969 927 886 845 R04 
r I-I, 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/S I-I .151 .152 .153 .154 .156 .157 .158 .160 .156 .157 .159 .160 .161 
1 2-2, in.4 6556 6268 5980 5692 5404 5116 4828 4540 4517 4296 4074 3852 3630 • 82-2, in.3 546 522 498 474 450 426 402 378 411 391 370 350 330 
r 2-2, 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/S z-z .362 .367 .372 .379 .385 .303 0402 .411 .369 .374 .379 .385 .392 
Din. 21~ 21% 20~ 20% 20~ 20" 19~ 19% 19% 19~ 19" 18~ 18% 
d l in. 32" 32 31:!i 31% 31% 31 % 31!, 31Ji:j 29Ys 29% 29" 29 28:!i 
Win. 24 24 24 24 24 24 24 24 22 22 22 22 22 
tin. lYs l Ys l Ys lYs lYs IYs lYs lYs 1" lJi:j l Ji:j l JiO 1" 
pz in. 4% 4 ~ 4% 4" 4Ji:j 3~ 3~ 3% 3% 3Ys 3% 3~ 3>'8 

Safe load values above upper zig-zag line are for ratios of l/ r not over 60, those below zig-zag 
lin ... are for ratios not over 120 l/ r. 
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STR,ESSeS I N R, I VIl T S AN D PI NS '" 
STRESSES I N RIVETS AND P I NS 

Ri~d.. In transmitting 6tn:aaeS between riveted pieces, it is 
customary to disregard friction and to proportion rivets to the cntire 
strCSll to be transmitted. They must be of sufficient siw and number 
to resist 6henr and to afford such bonring nrca ll.S not to Cll,Ulje distor­
tion of tllt) metal at the rivet holCII. I n tho C:\Se of beams which frame 
oPI~ite and of single web girders, this latter condition often necessi­
tates a greater thickncss of web than required by the shearing strCSSCII. 
In a plate girder with ~'i\l" web, ,.." ri\'ets connecting the web with 
the flange angles would have 11 bearing value at 2-1,000 pounds unit 
stress of 5,630 pounds I)(!r rivet, whilo their value in double shcnr at 
12,000 pounds unit stress is 10,000 pounds per rivet; and it might be 
nCC('5llary to increase the web thieknCS!! to ~" or more in order that 
the pressurc of the rivets upon the metal be not excessive, 

Pin... Pins must be ealeulated for shearing, bending and bearing 
stresscs, but one of the latter two will in moat eMCII determine the 
sizc. \Vhen groups of bara arc connected to Lhe same pin, as in the 
lower chord of truss bridges, the size of the bars must be so ehosen 
nnd the bars so placed that at no point on the pin will there be any 
('xccssi ve bending strese. When the size of pin 118S been determined 
from the bending stress, the thickness of the bars or web of the post 
ehould be investigated to provide sufficient bearing area, the bars 
beiDg thickened or pin plates added if necessary. 

The following is the formula for flexure applied to pins: 
1\1 = f ... dll + 32 or = { A d + 8, in which 1\-1 =moment of forces 
{or nny section through pin, f=fiber stresa per aquare inch in 
bending, A=the area of section, d=diameler,'" =3.14159. The 
f~rce8 are aseumed to act in a plane passing through the axis of the 
pm. 

E:U"~L r: I.-Requlrod the size of a pin carT)' lng a 
load of 64.000 pounds. at a distance of 5 Inches be~ .. ecn 
points of s upport; maximum Hber stress 21,000 pounds pOt' 
SQUaN Incb. 

Bending moment=64,OOO x Ii + 4=80.000 Incb pounds; 
I.L'«l a 3~ Inch Illn: sllowed moment! 80.000 Inch poundll. 

EXAlln" 2.-Requlred the tblck:n(l8S of metal In tbe 
top chOl'd of a bridge 1<) gl"e sumclent bearlng aroa. to a 
3U·ll1ch pin. having to tnl.ll!Imlt a stress of 121.400 pounds: 
maxlmum bearing pressure 2-1.000 POund~ per SQuare Inch. 

The bearing value of a aM·h1Cb pin for I inCh thlcknes! 
of melalls SU)O() pound8; therelore. lhe tblcknCli!l8 of metal 
lV<I.ulred= 121,400 + SI.000=1 )1 Incb, Or each web 01 the 
chord must 00 ~ Inch thick. Including pin p)Ilwe, 



CAIl NEO IE STEEL COMPANY 

RIVETS 

SHEA RI NO AND BEARI NO VALUES, IN P OUNDS 

~-L"<ClI RIVETS-Area. 0.19635 Squ.V<l Inch 

• U.,,'" ... -,. 1- 1 " . ... L!<'>' m ~""I I'" ~ I'" J Sill&leSbtarperRiftl I47J-~i' l1er 111M""" 21&0-
1 

23M. 26.\1 "" OaubieSber.rperJUn ' ~~~ 3&34 1...!!.21 . ~20 t712 MOl "" u ••. L ..... ". I .. . , ... , ... , ... ..... ~ .... """ .... 
I ~ 038 1000 liz.; 1%.\0 1J1& IroD 1&88 ,m 

11 ,;. 14011 IWO IGSS 1 18;~ 2OG3 :n.;o 2.131 2813 

1 ~ ············ r ········· ··:::·I -E··l:~·-:~- ···::·I·TE I-~:I··L~ 

if·:~.ir=::·:: -~::l::~ 
Ji-INcn HI VETS-Area 0.30680 SQuare ) IIch 

' I U ••. L ..... ".'. '''' ~ .... ~ ... , ... " ... 1 .... I"", ~ 1 Si",leSbearpuRift t ~'I t~~ 2101 ~30e8_~~ 31M ~I~tm 
Oaubl. SbearpuRi.." t003 61108 MU 8136 8iM! noJ 6~_ i~ - --. .: .. ;.: . 
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•• '~22 "" "'" "" i21G '"' "" , .. 
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' \1. 7734 \ 8~ = I:~~ I :~~ 12314 1m2 . 1,\.4$ 

VoI_ .bo ... upper dOlt«lliDeII .... 1_ thon lilllie ohear. 
\'01""" below low., doll«i li_ .... ,IMter th ... dOllbl.lhoar. 



STRESSES IN RIVETS AND PINS n, 

r 
RIVETS 

SlIEAmsa ASD BURISO VALUJ:8, IN POUNDS 

X-I NCB RIVETS-ArN. 0.110132 8QIW"II 11H:h 

I ~-INcn RIVETS-Arc. 0.00402 Square loch 



CARNEO I E STEEL COMPANY 

PINS 

BEARING VAI.UES ON l\1F;TAI. ONE INCn Tmcf{, IN POUNDS 

Din, " I " Unit S~ 



S TR ESSHS . N R I VI3TS AND P I NS '" 
PINS 

BIEN'DIN(] MOMEIIo'T8 IN TII01l'&AN'D8 OF horcu POIJND8 

m..." :II 0.09811.5:11 UIIU Su--

"" FiberSm.ia ....... ,.. Bq~ I .. ~ 

I~ ' -Sq.IL . ""'" ..... "''''' """" , ..... '''''''' """" r."", 

--f----, .78.5 .. .. " ••• .. , , .. U ,., 
ia U!27 , .. " U ••• .., ••• • •• ., 

1.707 ••• .., ••• ••• " ••• U ••• .. "" , .• • •• ••• 10.& 11.8 12.8 13.2 14.2 , 3.)012 II .' 12.0 14.1 1&.7 ." 18.' 10.0 21.2 

~S 
3.lms 16.' 17.11 "' .. n.' .... " .• 2S.0 00.' ..... "' .• :14.& " .• ,.., "'., 36.8 38.3 4 1.4 ..... .... 32.7 30 .• .... 44.11 .. ~ &1.0 M.' , , .... " .. 4:1.4 47.7 " .• ". "' .. .... 71.6 

'" ..... .... 6:1.0 M.' 07.4 74. 1 SO. ... 91.0 

III 11.02 1 6:1.1 07.:1 7&.8 84,2 02.6 10 1.0 1\)5.2 11 3.7 
II.Q.I{Io 77.7 !I:I.8 \13.2 loa.& 113.9 124.3 120.4 139.8 

• 12.600 0 4 .2 100.{Io 11 :1.1 12.5.7 138.2 150.8 157.1 16!!.0 is 10&. 186 IIS.O 120.6 1:1&.7 U.o.7 IM.8 I SO.O 188.4 203.& 
111.1104 134.2 14:1. 1 101.0 178.11 1110.8 214.7 22:J.7 24 1.6 
17.721 1&7.8 1(18.3 1811.4 2 10.4 231.6 252.& 2(13.0 284 .1 

• 19.636 18·f.I 196.4 220.0 24:1,4 270.0 2114.& ..... 3.1 1 ~1 

g~ 
2 1.6 -1 8 21:1.1 2:17.:1 :It.:I.7 :184.1 3 12.0 340.9 "'., 38a.6 
23.7118 246.0 261 .:1 21140 :120.7 3W.3 392.0 408.3 44 1.0 
2:1.007 280.0 21)11.11 ~o.o 373.3 410.0 4017.9 466.6 003.9 

• 28.274 " • 339.3 381.7 0124.1 4GO.& 508.0 "' .. 672.8 is 30680 aw.& 311:1.& 43 1.4 47D.4 &27.3 $76.2 ""., 647.1 
33.183 ..... 01.4 4K:i;1 6.111.2 593.1 047.1 674.0 728.0 
M .78.5 0Il>2.0 4&:11 &43.6 "" .. .... 724.6 7M.S 81.5.2 
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~~ 
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,0.882 1~'fI20 1340.8 1&111.1 168.1.!> IMI.8 2020.1 2 10-&.3 2272.7 
.HIG2 1364.11 14M.!! 16:17.& 1819.0 2001.9 2183.9 2:rr ... !! 2456.S .. 78.MO 14721\ 111.0.8 170 • • 1 '''''A 2:W6.2 2454..4 :!MO.7 .. ~ 82.M6 IMI1I.O 111111.0 1003.U 21U,1I 2:;37.4 Z6oI3.1 2S1\.4.1I 
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" 01l.G.1:1 1900. 1 ""'., 2.'1112.1 2613 ... 121>701.8 3 136.1 3266.8 3528. 1 

"~ OlU02 20!16.8 2:.IJ6 .0 !!{Io16.1 27M 7 3070.2 3354.8 3404.6 377-1.2 

" 10:1.860 :naO.7 2:1811.0 ~08HI 21186.2 328-1.9 3&83.5 3732.8 <tOO !.4 
I JI~ 108.4:i4 :1:1811.9 ~M8.2 28611.7 :1I8.~.:I :1503.8 a822.3 31l8 l.6 " ;I()O.I 

" 113.007 2&44.7 271".:1 :1003.6 aau:!.o I a732.2 407 1.5 424 1.2 4580.6 



." CARNEOU! STEEL COMPANY 

DETAlLS FOR PUNcm NO AND RIVETI NG 
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STR.UCTU RAL DETA ILS 

RI VET SPACING 
AA. E IIIC.t .. D lil DOI: CoWP .t "T IT .. "" .. "" 
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'" CA R NEOI £ ST EEL COM I'AN V 

REDUCTION OF AREA .... OR RIVET HOLES 
Area. in sQWU"8 Ineb_ Dlameter of llo lG by Thlckn_ 01 Mota l 
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STRUCTli'RAL RIVETS 
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r CAR,NEOIl! ST £ EL COMPANY 

STIWCi'URA L UJ V£L'S 

...... ~c .... .... DOIO ""'"r..,.T IIT.ufD .. an 

WEIGHT I N POtlNDIi PElt 100 RlVJ;T8 WITH B UTTOS RuDe 
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ST RUCTU R AL D eTA I L S 

SCREW TlIltEADS 
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llOLT ILEADS AND NUTS 
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STRU CTU R A L oeT A I LS '" 
BOLTS WITD SQUARE HEADS AND NUTS 

".101._1(: ... :< •• '1)0. CO ..... >lT .. · .. /fO ... \) 

\ \ 'E IOIIT I N P OUNDS !'EK 100 BOLTS 

'-" 0- 01 Boll. , ..... 
u ... 
Hood, , .... \. ., 

" '" \. " '. " , • , 
" " " " '" '" • , 
" " " " " ' Ii , , 
" " 2·, .. " ." , 8 " " " " " , , , .. " " .. " '" ... 

'J( • , 
" 

,. " " " ". , .. 
'Ii • " " " 30 " " '" '" ')( • " " " " " " 1 1:1 '" , , 

" " 
,. '" " "" '" '" 'Ii , 

" " " " " .. '" 178 

• • " 
,. OS " " " ' M '" ' Ii • .. " 30 .. '" .. ." '" , " " " " " " 

,., 
'" '" 'Ii " " " " " " '" '" "" • " " " " " " '" '" '" 'Ii " " " .. " J '" '" , " " " " '" '" 'M 

'Ii 

J " .. " " 130 '" "" • " " .. " '" "" 2.(\ , .. ., 
" "" ". ". "'" " " " , .. '" '" 

,,. 
" " " '" '" '" 

,... .. " '" -...!!!.- "" ." 
P ... h.,b I •• .., , .. .., ,., .. , 1~ . 5 17.0 22.3 "'-

SQUARE NUTS Al\"D BOLT UEADS 

.. 1II •• ,e .. ,. •• 'DO. COlOll" .. II'T ..... ,.D .. . O 

W EIQ UT IN POtJNI)8 FOR ONE II EAD AND ONE NUT 

~oIBo1t, 

'" ,. r .. t ' '. , , .... 
SqUAr"I! lJeMI and NUL • . ' .UO 3.M 6.48 8.08 HI.1i 26.2 

Welghtot Sh&nlc pIlI' l oeb .3477 .6007 .11815 .8900 1.:lIH '.oro 



242 CARNEGIE STEEL COMPANY 

BOLTS WITH HEXAGON HEADS AND NUTS 

AMERICAN BRIDGE COMPANY STANDARD 

WEIGHT IN POUNDS PER 100 BOLTS 

Length Diameter or Bolt, Inches Length Diameter or Bolt, Inches 

Under Under 
Head, H ead, 
Inches ~'2 % 0/4 % 1 Inches l,~ % 0/< % 

--- - - - - ---- - - - ----------
I 19 33 52 8 58 92 137 194 

1U 20 34 54 8~ 60 96 143 202 

1~ 22 36 57 9 63 100 149 210 

1U 23 38 60 9~ 66 105 156 219 
2 24 40 63 93 132 10 68 109 162 227 

2U 26 43 66 97 137 10~ 71 114 168 236 

2~ 27 45 69 101 143 11 74 118 174 244 

2U 29 47 72 105 148 11~ 77 122 18 1 253 

3 30 49 75 109 154 12 80 127 187 261 

3U 31 51 78 114 160 12~ 82 131 193 270 

3~ 33 54 82 118 165 13 85 135 199 278 

3U 34 56 85 122 171 13~ 88 139 206 287 
4 35 58 88 126 176 14 91 144 212 295 

4U 37 60 90 130 180 14~ 93 148 218 304 

4~ 38 62 94 134 186 15 96 152 225 312 

4U 39 64 97 138 191 15~ 99 157 231 , 321 
5 41 66 100 143 197 16 102 161 237 329 

5U 42 68 103 147 202 16~ 105 165 243 338 

5~ 44 71 106 151 208 17 107 170 250 346 

5U 45 73 109 156 213 17~ 110 174 256 355 
6 46 75 112 160 219 18 113 177 262 364 

6U 48 77 115 164 225 18~ 116 183 268 372 
672 49 79 119 168 230 19 119 187 275 381 
6U 51 8 1 122 173 236 19~ 121 191 28 1 389 
7 52 84 125 177 241 20 124 196 287 398 
7U 53 86 128 181 247 
7~ 55 88 131 185 252 
7U 56 90 134 190 258 

- - - - - - -- - - --
Per Inch 5.6 8.7 12.5 17.0 22.3 Per Inch 5.6 8.7 12.5 17.0 

Additional AdditIonal 

HEXAGON NUTS AND BOLT HEADS 

AMERICAN BRIDGE COMPANY STANDARD 

WEIGHT IN POUNDS FOR ONE HEAD AND ONE NUT 

Diameter or Bolt, 
Inches 1'4 1'h 2 2'h 

1 

--
264 
274 
285 
296 
307 
3 18 
329 
341 
352 
363 
374 
385 
396 
407 
418 
430 
441 
452 
463 
474 
485 
496 
507 
519 
530 

--
22.3 

3 
- -------- --- - -- - -------- - - -
Hexagon Head and Nut .. 1.73 

Weight of Shnnk per Inch .3477 

'---------

2.95 

.5007 

4 .61 

.6815 

6.79 13.0 22.0 

.8900 I 1.391 2.003 

~ 



ST Il UCTU IlAL DETAILS 

RECESSED PIN NUTS AND COTTER P[NS 

........ , Shape. U. S. SlaDelanl . PItch. II p« IDdl. 
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, .. CARNIlOI!! ST I>EL COM .'ANY 

UPSET SCREW E~DS FOR SQUARE BARS 

....... 0 ...... Oel. oo ..... "r .,. .. " . .... 

fU ]Jill_NI} 
-- - -- . ----- .. 

TIlrr!ad: 8tt.pe and Pltd!. U. s, St.al>dard. 

OAR u,,,,r -Add,lOOrW "'-"' .... - ,-, lI'eicI>l ...... '-" --" .. .. - ,!t. r.,., h, ,.:... ,- ,-- " .... .:-., , ... u_ ""'"' 
_ .... , ... ..... ~~ " TO .... , ,~-, .... Sq ....... "', % 

." O.M:! 1.0 1 'H • • O.IXI!l 0,603 23.2 .,. 0.700 '00 , ~ • • I. .... 0.800 10.2 

, 1.000 3."0 '" • • 1.283 1.294 21M 

'" 1.200 " .30 '" • '" 1.3811 1.:;15 UI.7 

I), I."" 6 .31 ,,. ." ." 1.61[, 2.0411 31.1 

"' 1.8tll 0.43 3 ." • 1.711 ..,'" :11 .7 

'" 2.2!iO "" '" • , 1.001 3.021 " .3 

'K 2.041 ..,. 'K • ." , ...... 3.41G .. .• 
"' 

..... 1041 'K ." ." z..176 3 7111 :U .3 

'" 3.6 10 "" ." ." • 2."21> ,uno 31.4 

, 
' .000 1:UIO ,,, • 3 3"" [>.lOll 27.7 ,,, 
"~UI " .... , • ." , . .,. , ... ,." ," ..... 17.21 ,~ ." . " 2.8711 ~ ... ,. .• 

'K 6041 111,18 '" 
, ." 3.100 7.,5.4011 33A 

,,, G.230 21.2.5 '" • • 3.317 &8<1 .. ,' 
'K G..8IH 2343 ,,, • . " 3.317 , .. , o. • 

'" .. .., 2l1. 71 • '" ." 3 .... 3,'" 32.1 

." 8 .2GB 28.\0 •• • ." 3.798 11.330 37. 1 

, 3,000 308. ." • • 3.798 11.330 26.11 

." 0.7{1(1 33," ." '" • .,.,. 12.741 , ... 
3~ 10.003 ~.Ol ." ." '" ".255 14.221 34.1'1 

·upoeto .... 11*"' •. 



STII,UCTURAL oeTAILS ,., 
UPSET SCREW ENDS FOR ROUND BARS 

fUr~L-____ ~}J 
Ttuoe.d: Shape &ad Pitch. U. S. 9~ . 

... . ""'" 
,,",...., ,~ 

"'-......... '*, W..." ""'- '- '-" •• ,"-d, ,!!;. ~. b, ., ,. R~'" ,,- 0.., ,- ,- , ... U~. """' '" ,-'" + 10%. < """,, n., , ... , ... Sq.iJIob .. 
% -- - ---- --- --- ---. " O.H lI 1./10 , • , 0."'" 0.6.51 24.7 

'U 0.001 1I.0<1 'U • '" 1.064 0 .800 48.0 , 0.78.5 2 .67 '" • • 1.158 ..... " . ' )< 0,00. 3.38 '" • • .. ,., .. ,.. 30.2 
' j( 1.227 4.17 ." • • 1.389 1.515 "", 
'" 1.486 , ... 'U • • 1.400 1.7 ... 17.5 

')< 1.707 0.0 1 , ." ')< 1.711 ",." 30.2 

'" 2.074 ',00 ,,, ." • '''''. 2.&49 27.7 
' U 2.40:1 8.18 ." , • I.IHH 3.(121 " .• ,,, 2.7111 11.39 '" 

, • '.086 3.410 ,,~ 

• 3.14:1 10.811 ,,, 
'" • 2.175 3.710 . ., ,,, 3.1147 12.OG ." '" ." ,.,." 4.1606 17.3 

,~ 3.\nG 13.63 '" • ." , .... 6.108 '''' '" ..... 15.OG • • ." 2.629 5.428 ".d 

'" ..... 16." ." . " OJ' ,n. ..... " .• ." 6.41:1 18.40 OJ( ." ." ,n. .... 20.' ,,, d,'" "''' ." , 
'" 3.100 , ... , Z7.1 ,,, 8.402 22m 'U , , 3.317 .... "", 

• "".. 2.4.00 'U , , 3.317 ... , ,,-, 
." 7.670 28.08 • '" 

, 3.667 .,.., .. , 
'" .- 28.2 1 • '" • 3.567 8,m 20,' 3" 8.940 ,0.<' ." • '" 3.798 11.330 26.6 

." 0.621 32.71 ." • , 3.798 11.330 17.8 . " 10321 M,O> ." ." '" 4.028 12.741 , ... 
'K II.OU 37.56 ." ." • 4.2.55 14.221 ,. .• 
." 11.793 40. 10 ' K ." '" 4.2M 14.2!!1 W.O 



". CARNBOIIl S T lll!L CO~\I>A NY 

EYJo~ BARS 

OHDINAKY I'CYK liAR ADJUSTABLE EYE DAR 

; ;- ;~ [-'jJIJiQQ'~'--:-: 
.;~-~ ~ II" ~ : _+< 

• A .. - . • B" -----~l----- -.. ... A _. 

N_~I. f. oMr\"'lIr~' prdenb/yl"'-(Y". '-"'I~. 

Thl1lad Sapo and 1'1ICb. t:' . S. Sl&ad&r"d. ... 8CR£W [SO 

, 

, 
• 
• 
• 

.. 
" .. 
" 



___ -"CTCRCUCC:.c.T ll RA l. DfT A [I..S '" 
LOOP RODS AND ST UB EXDS 
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STRUCTURAL DETAILS ". 
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CA R. NEGl e STEeL COMPA N V 

BEAM CO~!'Io"ECT IONS 
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~ OO"'aTAHft 2 Aap. 4·d~·1 ,1.' for "" 10 2(1 " , 2 bCIao 4° I3H " . "'·1 .... 1.8· 10 12' 

Note- Wh." ad ditiona l web nY<lca are required, 
On account of thin ... abo!, ueefl',,'" Atllrl& 



..... 
18. 16. 15 
14. 1:1. 12 

BEAM CONNECTI ONS 

BEAM CONNECTIONS 
AIoIII:RICA" DIUDOI! COM PANT '""'NO,,RI,) 

SPECIAL CONNECTION ANGLES 
Rlvet8 'i"-UoIOli ''1-1.,'' 

VALUES OF CQXNEO'l'IONS 

NUlUbet C<lefficienl ..... Sumboo-
Rivelll Riy.1I 

8 ' .0 10.9.8 • 
6 ' .0 1.6.6 , 

'" 

Coafficienl 

I 2.:1 
0.8 

ConnectIon anglQII fthown above 10 he ~ only "'hcro corllltructlon I'l'tlvent8 
tho U*' of double anglos. 

For bea.!IlIl ovor IS". avoId on_Ide(] OOIllKlCti(IIlS whero practlca.ble. 
Value or oonnootlon _ coemclon~ given In lable. mulllplied by value or olle 

rh'()~ or Ilol~. 
Uso value In whlchovt'l' ICII the value of rlve~ Is the smaller. 
Considering bearing value of metal oonnected. for Ia.rge duplication where 

the oonnectlons shown here would ha,\'() a oorudderablo OXOOlllf value. spOC\&l 
oonnec:tlollll ma.y he uaod. 

PUNOH OAGES 
For the Mlaimum G_ of _h SoctiOll_ T. blet 01 Bet.m &l'e Load •• 

Min. 2%' 

Mw· .. ·R 
Block' il 

~ 8laadard Die Blocb 

DRILL CAGES 
Loniitadinal Sp.ciug aboo.dd b8 3' or Multipl .. of 3' 

H~ fliin 
. J lf1JlJ 

NOTt,-Mu .• aDd b .. Iup .. toIu..a!D wiD pormil but nn.tiOllllrom fiptetcivtllihouid be 
•• oided il ~lK. 



cAR;NeOIE STeEL. COM PANY 

BBAM SEPARATORS 

ANGLE SRPARATORS 
~~ 

CAST IItON SEPARATQRS 
WciiM of oo~,"';\h U" bolla 

I C. 10 C. of beo.mo 

- 1" 8" t" IIY) II" 12" 

- -1-'-1 
IO r l1 '" , , , 0 , , , , 

" " " , , 0 0 " " " , , • " " " " " " " " " .. " 
" " " " " HI ' 21 

" " " 19 21 " " " " ,. " '" " " 
'" " " " "''' ., 
" " " 40 44 " 

Lo~" 
"'q 

"-<> or lClS 

7'- 1 

'" 12'-() 

12'-1 

'" 17'-() 

CAST IRON fl£f'ARATORS 

rIPE SEPARATORS AND RODS 
ToKal ""bl f ... B .. ", &i:<I ... . ncI Gtil~ 

No. C.IoC.oI"boallt& _ ., 
Bm!.. 1" 8" ll" IIY' II" 12" 

-<_ I _ 
I" Pipe U" Rodo , 

" 11 12 13 .. " , " " " " " " w 
, ,. 

" " " '" " , 31 353D43 " " -----J_, _ 

2 16 17 ' 1820 " " :I 26 2D 32

1

3538 .. 
4 36 41 4[> 50 54 " (; 47 53 

~~~ " for boa ... 11Y' or r-+---'- 1-. take oo&-bolf of 
2 20 22 24 26 28 :: I"' .... '" .• "" 3 34 38 42 46 50 , 
"" 60 66 112 " , 62

1
70 78 18(1 G4 '" 



T I E RODS A N I) A NC H O RS 

TIE RODS AND ANCUOIlS 

~-INOH TI E RO DS 

T otal Lenll tlro or TIe n Odi 
.. O. klO.1..e1l3111a+3 I nch .. 

T otal W elgbts, in Pou"o., 
T wo Squate Nuts Includ ed 

c.~c, WtiPl c.~C. W<icbl c.toC. Iroichl C. ~C" WtiPI c.~C. "Il'oicht C. toC. WoiPl 
~ ----
3'~" '". ~.~ .. . ... 3'.(1" 8.30 6'.(1" .... 7'~" 11.30 8'.(1" 12.80 
3'..,," 1167 <1'-3" 7.17 3'..,," 8.117 II''''''' 10 .17 7'-3" 11 .67 8'-3" 113 .17 
3'-6" G.'" -1'-6" 7.65 3'-6" •. " 6'-4\" 10.55 7'..(1" 12.01> 8'-6" 13.M 
3·--9" 6.U 4'--9" 7.r- 3'--9" .. " 6'...g" 10 .92 1 '...g" 12.42 8'-D" 1 13 ,92 

"NOIIO RS 
SWI<D(II B OLT OOVE RN .. ENT ANCH O R 

(}t o:o 

........ ....... Wei&hl ,.-- flit.'''' ....... 
, .. ,., 

P'; , ." .. , 
, ~ , ." .. 

~ .. Rod I'll" '-I. 
Wo/Plladudoo Not 

B UI L .... I N A HCII O I< BOLTO! A "OLI 'VALL A."CIIOR.8 

-----c"..:-H.,..U--'."N."' -;;;--'----'----+I"~:;·"I-D ~ ;L~ i I"; 1 

J ! I, ~ furr::, "'-I .. . ~ 
~'~ 1 ~~~P.~ _ 

",.N.. ". ; ID Anchors Anchon ~ 
2)i" and tiDder over 2~" 13 0 I!! 
In scncrnl . BuUt ... l n Au<::hor Bolts 18 0 14 j 

.hl)Ulrl e~«,nd Inlo lho Muonry nOI I... 20 12 < 
IhM :!'.(I", and r~her when nl~ry .• 24 12 . 



r 
, .. CARNEOle STeEL COM PAN Y 

BEARING PLATES 

Steel Bearing Plates arc provided for tho ends of benms reating 
on IDlUM)nry, to distribute Lho prO/lllute over a sufficient. area, the 
allowablo unit pressure depending upon the class of masonry ueed. 

The licc,area and thickncsa of 8 bearing plate depends on tho ond 
reaction, tho length and width of bearing and allowable unit 8trC88. 

AMumlng that tbo maximum bending mOm(lD ~ oeelmlln tho center 01 boarIDe:: 
A _ Lon,th of lMmring plato. in Inche-. 
n _ Width or bear ing piaU, In In<::hes, 
t -ThIck-no. of bearing plate, In Incbs. 
b _~ wldl1l of beam. In !ncbes. 
w _ AlIo.ahlo \lftlt p..-uno on IDIo8OIlJ')'. 

IrL_ It _React ion on bearing p1atesinpOUll~_ .. LA.\B 
M-.!!.X..!! - ..!txl!. _ R (B-b) 

2.. 2.. -----.----
_ wAS {8 b)_fAt.! . , 

, _ , /3 W IJ di h ) , BCB-h) _ .. r t' 
it TW' 

Taklnl momenUl a~ too of beam fial\lj:O, for CIUIUlever prQ}acUon ~ 
M .... .. A(B-b)'_ ' At.I t_ji{D_b) " /~ 8 6 ~ , 

Till*,! formulu give Lower VIUUN ror M and t. and IU'9 applicable only 
whon It can be UIIumoo thM middle part. b. of ~be pla.1A,! ill Mildly held In 
pla.QO. a.nd thll~ Ibere IU'9 no beodlnl' 'I~ In ccllt.er o r pillt.e. 

L 

2< 
2< 

'" " .. .. 
" " " " '" 9 • 7 • , 
• , 

BearlD,Q: PIIIC--For I1eauu- Amerlcan Slllndlltd. 

1011.0 r 7." 
7D.9 7.0 
81.4 7.0 
6f>04 6 .2.5 
76,(1 7.0 
114.7 60 
(10,8 6 .0 
42,9 5.5 
408 1i.2.5 
31 8 6.0 
~,4 466 
2 1 8 04 .33 
18.4 '" 0 
iii 3 366 
12.5 3.33 
10.0 3.0 

7.7 266 
1>,7 2.33 

,- " 
" " " " " " " " " 8 • , 
• , , 
< • 

" " " " " " " '" " " " " ! • • < • 

"""­,...,-
W"'bl ~. I f'r-... r:,; 
I~ 

u.. 

72.6 
72.11 
72.6 
72,(; 
72.5 
72.11 
72.6 
[,44 ""., "" .• "' .. 17.0 
11.3 
11 .3 ,., 
:u 
0.7 
0.7 

u.. 

47262 
42667 
042667 
39385 
42667 

" .. " ".00 
27429 
2<000 
23143 
147104 
9778 

18750 
17281 
13483 
"000 
10071> 

SO .. 

l.bo. pol" 
Sq. f". 

184.6 
166.1 
166.7 
1538 
16G.7 
150.0 
150.0 
142.9 
166.7 
160.7 
1~.3 
1019 
::!'93.0 
270.0 
37<&.11 
333.3 
62t).7 
SOl>.3 

2D.74 
2~A6 
20.62 
17.82 
17.84 
13.8 1 
12.119 
12.88 
11.21 
9 .32 
9." 

11,118 
<." 369 ,." 
2.42 
1.78 
1,23 



l 

STRUCTURAL DETAILS 

SPl'lCIAI. BElAIUSO PUTES 

Plates of apecilll Si~C8 may be computed from the foregoing 
formulaa or from the Projection Coefficicnta, D(ll-b), after the 
required surface of the bearing pillte haa been determined from the 
reaction of the beam and the allowable pressure on the masonry. 

EXAKI'L"': Raqulred a boorlng plate with a wall beating of 20 Inches on 
muoIU'Y sust.n.lnlng a sn.fa unl~ II1'e88Ure at 250 pounds per square Inch. to 
distribute tho ond roa.ctlon of II. 24"-100 lb. beam, IJUllporting II. uniformly 
diltrlhuloo load over a span of II tcot. beam and IJlatoJ calculated fa.' Ilbcr 
stl'OllS of ISOJO I)()unds. 

Reactlon. n. ot 24"-100 lb. boo.rn. 11 ft. span _ 107.800 pOUnd", 
Area ot PlaIa _ Reaction + Onl~ I"roarurc. 107,800 + 250 _ 0131.2 sq. inches. 
DlmclUlon, of Bearing !'lato: A _ 22". li _ 2()", Are& _ "'"'0 sq. InebOll. 
ProJeoctlon Coefficient: I) ( I)_b) , 20 (20-7.2.5) - 255.0. 
RetcrrllllJ to table of Projoctlon eocmc1entl!l: nearest value for unit l )rofi6W"(l 

o f 250 pound" and ftooT SIn.- of 18000 pound~ 1.0 253.5. gIven for a I ~"-plato. 

Exa.ct V1Oluo from formula:-f =- , 13 w n mob} V 'it 
_ ... / 3X2r.ox20 120-7.2S) ... , .. " 

V 01 :I 18000 ...... 

ProJecUon coefficlcota. B (B-b), tor VarlOWl \'alu6S of w aod t 

i Uo.lt "'-un. -. i~ Pouw pt1" Square ElICh 

~~ 1-'-"I-,,-''' I-,~-rII-..,''iI:..,,:''. TI :..",,'T12:"~"i1:"""=-;1 :..,,:c. ;:, 3:"oo::;I:..,-~TI-",-r13-"--;I"-oo 
m~r S~ 18,000 Pnundo 

~ 45.0 ~. V., 21.5 

~ ..,., .0.0 48.0 40.0 ., 30.0 
~ I~.O .U 7M GU » .• 4U 41.1' '" 

., .u 
" 

, ... laM '00' 00.' i7.1 Gi.$ ... , M.' 49.1 45.0 ... .... 38.0 U .• 
U 245.0 183.8 IH.O 122.5 10.;.0 91.9 81.7 1U .... ... W •• 5U ... fU , .~. "'. 1112.0 160.0 137.1 120.0 1011.7 ... .u ..,., 73.S » .• "., .0.0 

'" 'M' "' .. 2-13.0 "'U 173.5 IH.9 135.0 12U 11M IOU ~., .... SU) iU 

'" 
..,., 375.0 "'. "'., 2lU ' I871i I&U 15(1.0 1311.4 12M 115.4 107.1 100.0 ro.' 

'" 453.8 S". ., ... ~., 226.9 201.7 ISU 16M 151.3 1311.8 I:N.B 121.0 m.4 

'" 43Z-O 360.0 "'. '70.0 240.0 210.0 1'011.4 10M Itln 154.3 144.0 IM.a 
,~ 422.5 3062.1 316.9 :IS!.} "' .. OM 2!1.3 1~.0 181.1 IM.O 168.4 

'" 400.0 420.0 SGa 326.7 m.' '"u 2-Ia.o ".., 210.0 !I;6.(I ,,,. 
'" 482.1 421.9 ·375.0 Uili , ... "u :m.B 2-I1.L n.;.o 210.9 , fso.o

1
ue.7 "'., 349. 1 320.0 390.. 2,4.3 206.0 ' Zto.O 



CA R N EO I E STEEL CO MPANY 

FLOOR PLATES 

FLAT RECTANGI,ll.,\ll P LATES 

Hectangular stee\ plates, plain, checkered or indented, arc fre­
quently used in loill floor conlltruction, supported by the floor beams 
on two sides or on all four sides and more or leBs securely fixed to 
the fl anges of the supporting beams. 

T he resistance of rectangular plales to superimposed loads may 
be obtained from the fonnulas gi ven below; tho formulll.8 given for 
plates supported on four sides apply gcncrnlly to rectangular plates 
subjected to pressures normal to surface of plates. 

~I _&""'l1li mo .... nt. due to unilol"lll ./f eonoentn.\.ed load, iDtb-J)OUfld .. 
f .Unil Ii",",.~ poUDd. PO' "11&&r'O lDOh. 
w _Unilload, polJDd. pe. oqure iDch. 
a, b_Sid .. of plUt. iDeboe. (.<b) t_Tbick_ of pille, incl>o&. 
• .. P"rpendi.ul., dlitaDce. f",,,, co"",. to di ........ l, d, 01 pilI<:. iMbu.. 
• _Limiti", val .... 10. rleel pillel, hed ... d 1>011i.00I to IUppotU (y, B.-b). 

Plate supported on two sides, a-Uniformly distributed load. 

Jl,I.wab".r s s • .!....!:! r- Ub',,' 
8 • 

P late supported on four sides, a, b---Uniformly dist ributed load. 
a1b2 w w 

t·.I~ ti 1_. Ie' to ._%.to% 

Plate supported on four sides, a, b-Coneentraled load ill center . 
ab P e P !-. t ~ to f_., d to •• I V. to I ", 

Buckle plates arc generally used on highway bridges with paved 
floors, aud may be subjected to concentrated live loads, due to the 
weight of truck wheelll and to a uniform load due to t he paving. 

T he resilltance of buckle platell, when the buckle ill turned up 
and in compression may be computed from the formulas (Winkler) : 

Total uniformly distributed load w.,. I d t. pounds per buckle. 
Total concentrated load, in addition to Imiform dead load. 

P . t ( 100 t d t-25.2 w a b) pounda per buckle 
lld + It; t . 

• • b_Sid.,.. I _Tbi,~ d _ RiOlO of B""k1 •• IDOt-. 
• - UnillOOod. poWldi per 1'1 ........ iDOh. !_AI ..... IlI. fiber "'''-.l1000 It.. pt. oq. fIlCh. 

Buckle plates afe generally placed with the convex side of the 
buckle turned dowl) alld in tension, in wbich clllle the strength of 
t he buckle plates is about three times greater. 



FLOOR P L ATES 

BUCJ{LE PLATES 

.UIIClUt:.O.N IIRIDOO: cO .. P ... NY IIT ... NDUU> 

, ! t t t---t--t~ ~ . • 

QD.U~ ~i. · 
:. ..... ..... b·· ... . -· ~ f ... ·_·· __ b· ···· ···l' t ... ··---- b·· ··-.... !-.. . . .... ~ 

~~ 
Si>e of Bu.kle. S,>e of B"ckle. 

t ache. "" I ... b .. 
S, .. of Buckl •• 

"" f .. h • • Dis 

b . d N. 
b d N. b d No. • • • -;-~ 2}i , 

" " " 
, 

" " " 3 , 
" " 3 ,. 

" 
., 3 " ga 24 2 a 3S " " 3 , 

28j.i 2 " " " 3 " ., , 
" " 3S 3 " 

., ,,~ ,~ " " ,, ~ ". " " 
., 3 , ., ., 3 , 

" '" ,~ 30 as " 3 " " " 3~ , 
" .. , " " 

., 3 " 
.. .. 3 .. 

,,~ ,,~ ,~ " 
., 

" 
, " 

,,~ " • " 
" ill " 

., 
" 3 " " 

., 3~ , 
30 " " 3 3 
30 30 " " " 3~ " " ,,~ • " 30 " ,~ " " 

., 3 ~ " ,., " 
, 

" " .. , 
" .. " 

, , 
" 30 ,~ " 

.. .. , , 
" 33 3 - " , 
~t.x"mt W",. ... _$4" lor pI_a. .... 1 over 12 fl. I"",. 71" 10< pI.tto nDl o"". 3~ fl.I"",. 
MH'"CII LJ:"<ITII _ 35It. PII '" of "".Iet 1.",lb <al> be obw-l by .p1icillll. 
AJ.LOWUI.II ()y~ .... u" i .. I .... tb o.mlb munbe giYODOIIdro.'-;",. "b .... 1 . .... '''''' il elo.o . 
J,;"I> r .... lm.. . _ 2" Milli.mUIII IS" Muimum 
S'D~ f't.."oa 1_ 2" »hnimUIII 8~" Mui.n>"m 4" or 1-. prdernod . 
• ,......... 1_ 2" MillimUIII 6" M ... imum 4" o' 1_. prol.......:l. 
J,;N. r ... .rou to be mad. &l ike if _hi.. It Dve. IS".ltllI.n wilb "IlI1 .. IO .... plote. 
S,., ~· .... so .. 10 bo ",ad. &lik. if poosihie. Wben lid. f1~ "'Ult be of """QuoJ width. lbe 

plu. should be onIemlwid. """"-'Ih 10 ....,J,. IWO fi_ of lbe ._Iet widtb. AI",. ph'" 
[s butkkd. i,,,,U belbearfd to reqwred ",dtb. 

B .. C1I1.U oan be ItlIgth .. '" or ..--wi. 0/ plu •• bul dilf .... nt Ii ... ohould .... 1 be ......J il> lho 
........ pla le. PIotto .... bucklod one budle I t I U"'''. AIId tho """,her 01 bud.J.i. determioood 
by .. ~ ol bueklt.o. filIell . "" MId 8. lI,II", . <><1 br.!.""tb of phtl> tbot CIoIl be f.bri~.ted. 
A plato 35 II. I"", could bvo:- 14 buckJ .. No. n . b_ 2'·2". wilb f - SW' ond e_6~" 

or. 0 bu<:kJ. No. 12. b _ 3'.S". wilb 1- 2","" AIId . .. 3" 
Col<!W:7l0l< lfo!.&Ol .... UlUolly for W·. ~" or U" riyell or bot ... 11<>1. 01 dilf .... llt Ii_ 

in the Pme pille iDtl"l:.-: ~ ((III SU()lIlO: Cn:awiIt. uaally 0". wilb 4W' Mil>. 
t.. ... lh .... lrom 6" 10 12" Odd _at"""-'.'n . .... J<;:" . 

o.u""~G mUll lbO'll" Top Vl_ 01 Cl.to " •• Die Nu ... ber. AIId IiIUl ... ""Ibn buokJ .. Ire 
III......:! up or doW'". Who .. bu<k ..... tW1lfJd doW'n, tho dro.wi ... mlllt Ibow • Drain lIol~ 
ill tho ,,"01<. of _b bu<k1e. 

.~ 



'" CARNEQIE! STEI!I. COMPANY 

BlRMINGllAM WIRE GAGE (8. W.O.) 

EQt1IV.uzNTIIIIN INCIIU AND MllLllllETERS 

CoUIllt&PO:o;'DINO WEIGHTS or fLAT RoLLED Sn:EL 

.-
Cop 

lI'fiP l 

S-'>or ....... .-- :::::rw. - .. - ,- - Sq .... M_ 

0000 .'" .... 11 ..633 18.~23 110.438 
000 .. " "" 10.706 17.a.ro 84MI 

00 ... 'ru: Oo.~2 16.604 7li 6D7 
0 ... ..... 13.812 67.720 , ... '''' 7.&20 12.Z40 &0.761 , .284 ... 7214 11 .587 110.673 , '" ~ 8 .679 10.607 111.603 • .'" .... V.i10 47.-UO 

• .'" ,It 6.688 8.g711 .,," • . "" 111110 .,,' ..... , .'SO "'" • . 672 , ..... ~8MI • .'" ·~I .. 41111 6 .731 32.8418 , .148 'n" 3 .71'>0 6.038 29.'182 

" . 134 'I" :U04 ii ... ,,7 Z6 603 

" .,,. ''\I: 3.0..8 4.800 230().1 

" .'" 2.7GD " .447 21.713 

" ."'" %. 2413 3 .878 1892~ .. 083 ?,E , ". 3 .38(1 16.1\34 

" .072 , "" 2.~8 14.343 

" .... .. , '" 2 .M2 12048 

" .• " ~ 1 473 , .... 11 .11-54 

" ... , 1245 ..... " .761 

" ... , 'It: 1.087 1.714 .'" ,. ..,. .'" 1.428 11l!72 

" ..... ... .8 13 ... '" 6 .374 

" . .,. .... .711 1.H2 &.67' 

" .." I~" ."" .. .,. .... ,. . ." n" ." .... .." 
" 

..,. ;r.: .... 0 .8111 " ... " .018 .'" 073< >AM 

'" ~" ... . ... . .M3 "" .. ... " .. .... 0 .671 2789 .. .0111 

'Jff: 
.... •. "" ..... ,. ." .... 0.490 2.390 

" .010 .. .'" 0.408 "'" 32 ... . .. .... 0.887 1.793 

33 .00' ,r.: .200 0 ·328 1.31J..1 ,. JJ01 .178 0 .288 , '" 
" .... -- '''' 0."" .... 
" ... "" .'" 0 .183 0 .797 

u .... ~ """"hoi.. .n .... I ... 11&, rolled oIteI ill _ will btl _Iotd br c:an..c;. 
81e01 o.~ to ~ WINO-



s. W. 0,0\06 AND I NCH EQU I VAI.ENT S '" 
DECIMAL OF AN INCU AND OF A FOOT 

..... l!l -- j!j rt..o-U 
, 
-lID • •• .... : .... li of :1!fj .... : .. - 1! , ........ :1I- ... .. '''''':11;.. -1 

, .{)(),)2 •• .2M2 IJ!' .- lU' .,'" ' .. .0104 ~ . - .6104 ., ... ,~ 

\00 .016623 ~. .,...,. ~. .51662.5 :t . .... . 7~ tt, ..... " . .,'" .''''' .n .. ..... •• . .,'" ... .,'" ... .n .. .. . ... .O:U2.5 iI. • 28125 ... .&,111$ 
~I '"'i ,78125 ::t • ..... .,... 

"" ."" .7865 
.0417 ~ .lHU7 ,,, .&417 ... . 71117 '" ... .046876 • 21H1875 ~ . .5046875 .... .7l16li76 l;1' .M:.!I .3031 .MllI ' .... .802' 
.0673 . .." 3'~ • .50573 6'\h .so" D'~. 

•• .00211 . 3126 :w. 9\. • ... ,. ... . .8 12.5 

"" .0077 • 3177 31~ • .6677 .8\77 "r' .0729 .3229 .~ .6720 .8229 .' ... .078126 ' .. .32Fl126 .678 12(; .828125 O''th 
• 08:13 • .:13:t!1 ..... .8333 .. ...... • •• . ,,,,. ,,,", '". .83811 10" • 

%. • 00.176 :~ . . 69376 7U ' lio .843711 ... ...... . '''' 7 • • .. 00 'gu • • 104:1 •• .... , 7. .81142 .. ... . 100075 'n' . 860376 ••• .000375 ,.. .850375 l:=t' . 1146 hi • 8(W.6 :U • .6146 ~ii. 
. ... , 

.1198 .3608 .6198 .- IOTA, 

• .. "" .~ .. .3760 '" .62.00 7h .1 ..,'" :~I . 1302 • • ..... ... ..,., ".. ..,., ..... • ..... ... . .... '" ..... . .... ... .. """ I~. ~ .3WIIU ~~., . ....", 71~. ~ ....... 
l~' . IUll 1 .3038 ..... " .." . 11110 11.,.. 1·-1010 -1''1\, . ~IO 7''H .lIOIO 10"lh ... . 1562~ I,. .~.~ '" j """ 7'. ...." ... 

. IIU5 "'H, .-IIIA -1''1\, .11615 7''H. .1I11!> I(»M. 

.11167 2 1.4167 6 .66&7 , .11167 " . 171875 ' .. ...... . 42 1816 6~ • ., .671875 "'. .1121875 II~. 

.1771 ,~ 1.42'71 5 .6771 ,~ .11271 "U .. ." ... "" Mi, .11823 ... . .... " . 
'H. , . 1875 '0 ~" ::f2f , 6h ' M~ .0875 '" .11375 ". I .!lr.n l!:' ::U' .- so;. ..m "~ . 1\t7\t .4-17\t • ClQ7\t '" .114711 " 203125 ill: """' , .4$3126 ~. 1 .7001" ~ ... ~ ""'" HU-."" .4.'iS3 .7083 •• I "'" " .21as .4636 ' 1i'tI, .7135 .... "" 1I'H • 

.21875 ... ' . ' .. 76 m j ."'76 

~H 
... " ,,~ 

.2240 l;t' .4740 l ::,r. .7Z40 3;r' 
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