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INTRODUCTION . 

The purpose of this work, in general, is to supply infor
mation and tables, relating to steel construction, of value and 
service to those interested and engaged in the use of Beth
lehem structural steel shapes; and, in particular, to illustrate 
the advautages and economy of th~ sJX-dal structural steel 
shapes introduced and manufaclUred by Bethlehem Steel 
Company. 

The work is divided into three parts. 
Part I gives the dimensions, weights and structural prop

erties of the Bethlehem special shapes, or wide flange beam 
sections, with tables of strength and othel data relating to 
their use .as beams, girders and columns in construction. 

Part II gives similar information and data pertaining to 
the standard structural steel shapes manufactured by Beth
lehem Steel COlllpany. 

Part III gives information and data concerning steel con
struction in general, together with a collection of useful 
tables, rules, etc., for the engineer, architect and draftsman 
engaged in structural work. 

The essential data relating to all the special and standard 
structural steel shapes manufactured by Bethlehem Steel 
Company is given in Parts I and II. General information 
applying to both special and standard shapes is given in Part 
Ill, as well as much other data that pertains to structural 
materials not manufactured by Bethlehem Steel Company. 
The latter data has been selected as a collectioll of matter 
of the most frequent use and service to those engaged in 
structural work. 

Special care has been exercised in the arrangement of the 
tabular matter to secure compactness 01 foml and conve
nience for the use of the designer. 

Such 01 the tables as were not calculated expressly for 
this work were obtained from works of presumably indepen
dent origin, which were compared for the eliminatioll 01 
errors. 
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BETHLEHEM 
SPECIAL STRUCTURA L SHAPES. 

The Bethlehem special structural shapes are wide flange 
I beam sections rolled by the Grey Universal Beam Mill. 
Instead of the horizontal grooved rolls of the ordinary beam 
mill, the Grey mill has horizontal and vertical rolls, by 
which the flanges and web of an I beam shape are each 
produced by combined rolling operations acting at right 
angles. This method of rolling makes it possible to obtain 
wider flanges than can be produced by the ordinary beam 
mill, where the web is the only part of the shape subjected 
to a true rolling operation and where the flanges are formed 
by the crowding or dragging of the metal through the flange 
grooves. 

Wide flange beams from 10 inches to 30 inches deep, 
with flanges from 10 inches to 12 inches wide, have been 
rolled successfully for the past five years in Germany by this 
method. Such sections in regard to their shape and proper
ties of strength present great advantages for structural work 
not obtainable with beams of the existing standard shapes. 
The wide flange beams can be used instead of riveted or 
built up sections for a variety of purposes with an economy 
in the weight of material, or with a saving in the labor and 
cost of punching, assembling and riveting, and in many 
cases with a saving of both material and labor. 

Sections produced by this improved method have a 
uniform amount of work, or reduction, in the rolling on all 
parts of the shape, which is not the case in beams of I shape 
rolled by the ordinary mill. Especially the larger sizes of I 
beams rolled by the usual method show a great variation 
between the quality of the material in the webs and flanges, 
due to the difference in work of reduction of the metal 
during rolling. Such differences in quality of material 
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between variQUS parts Qf the section indicate a conditiQn Qf 
intemal stress existing in the metal caused by unequal defQr
mation during the rQlling process. Beams Qf all shapes and 
sizes rolled by the Grey mill have a unifQrmity in strength Qf 
material throughQut the sectiQn, indicating nQt Qnly an equal 
amount Qf work Qf reduction in the rQlling without unequal 
defonnation, but also the absence of internal stress in con
sequence: they are therefore safer and mQre reliable fQr any 
purpose, especially when subject tQ impact and vibratioll, 
than beams ro lled in the old way. 

In the case of an I beam shape, it follows from the prin
ciples of structural mechanics that an addition of material 
to the flange increases the transverse ~trength Qf the sectiQn 
three times as much as the same amQunt Qf additional 
material would if added in the fcrm Qf increased thickness 
cf web. T hus, if D represents a small area and d the depth 
cf the beam, the addition of the area a, in the foml of an 
increased thickness Qf the web, produces an increase in the 
section modulus Qf the shape equal tQ }i ad; but if the same 
area is added, one-half at the e:>ctreme edge Qf each flange, 
then }i ad is the amQunt that the section modulus of the 
shape is increased. The latter value is three times the 
fonner. Metal in the flange is therefore three times mQre 
effective than in the web when the mQment Qf inertia, 
moment Qf resistance or coefficient Qf transverse strength of 
an I beam shape is considered. 

By means Qf the Grey mill and the improved method of 
rolling, in which the flanges and web are each formed by 
rolling QperatiQns, a mQre econQmical distributiQn of metal 
can be made between relative areas Qf flange and web than 
in the present standard beam shape produced by the Qld 
rolling method~. Wide nange beams can be rolled which 
will M\'e the same coefficient of strength as present Ameri
can standard beams Qf the same depth, but which will 
weigh less than the equivalent standard beams ; this result , 
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being obtained by making the flange wider and of greater 
sectional area reJali,'e to the area of the web. Com'erseiy, 
wide flange beams designed in this manner, when of the 
same weight as present standard sections, will have a 
grealer coefficient of strength than the corresponding 
standard shape of equal depth and weight. 

By this method a beam with wide flanges can be de
signed and readily rolled having the same depth as a 
standard beam and which will h:we double the coefficiellt of 
strength of the standard shape, but with a weight less than 
twice the weight of the latter. Such a wide flange girder 
beam can be substituted for the ordinary brirder of the same 
depth, composed oli\\'o present standard beams, with oon
siderable economy ill weight of material and a saving ill the 
expense of assembling, also eliminating the separators and 
separator bolts. Larger beams are produced by this process 
tlun it is possible to ro ll by the ordinary method. Such 
large rolled beams can be used to great advantage in many 
cases where it otherwise would be necessary to employ 
riveted girde\"S. 

Beam shapes wilh wide flanges make a desirable and 
economical column section.. Riveted sections of I beam 
shape, made with a web plate and four angles, are a 
common form of column for buildings and other purposes. 
The wide flange beam offers a rolled section with greater 
radius of gyration for equal area, and wilh a saving in the 
fabrication of the column, as no punchillg or riveting is 
required in the case of the rolled section except for splicing 
and connections. When the flanges of the rolled beam sec
tion are made of adequate width to give sufficient radius of 
gyration, the wide (lange beam shape can be used with 
great economy for all usual purposes of construction instead 
of allY of the customary fOnDS of built up riveted columns. 

The Bethlehem special shapes are designed to fill the 
requirements of American structural practice. Three sep-
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arate types of shapes are provided, viz.: the special I beam 
sections, the girder beam sections, and the H or column 
sections. 

SI'KeIAI. I llKAMS. 

The special I beams, from S inches to 24 inches in depth 
illc:lu!li-'e, have the .same section modulus, or coefficient of 
strength, as American standard beams of corresponding 
depth; but by reason of the bener proportion and distribu
tion of metal their weight is 10% less than the American 
sections. For example, a Bethlehem special t beam, section 
BIr; a, 15 in. deep a lld weighing 54 100. per foot has a coef
ficient of strength of 868,100. The corresponding American 
standard section is a 15 in. I beam weighing 60 lbs. per foot 
with a coefficient of strength of 866,100 ; so that for equal 
strength the Bethlehem beam ",eighs 6 100, per foot less than 
the American shape, which is a saving of 10 % in weight 
The coefficient of strength for this depth of beam is increased 
7860 for each pound increase in weight; therefore, if the 
Bethlehem beam is increased to 60 100. per foot-the same 
weight as the American section-then its coefficient will be 
increased to 915.200, which is nearly 6 % greater than that of 
the standard beam for ellual weight 

For equal coefficients of strength the Bethlehem special I 
beams of minimum section are ]0 per cent. lighter than cor
responding standard sections. Conversely, for C<lual weights 
of sections, the Bethlehem beams have a coefficient of strength 
about 5910 greater than standard shapes. 

The 26, 28 and 30 inch special I beams are respecth'ely 
equal in coefficient of strength to girders of two 20 inch 65 
Ills., 20 inch 80 Ibs. and 24 inch SO Ibs. standard beams, and 
where the depth is a\'ailable may be used instead of such 
girders, except in the case of very short spans with heavy 
loads, and with a considerable economy of material. They 
can also be used where otherwise riveted girders would be re
quired, ",ith ecoDomy of material and sa\'ing in work. The 

• 
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table of .. Comparison of Bethlehem Special I Beams with 
American Standard I Beams," on page 09, shows the relation 
between the two types of beams for all sizes. 

GIRDER DEAMS. 

The Bethlehem girder beams, from 8 inches to 2-1 inches 
in depth indush'C, have a coefficient of strength, or section 
modulus, equal 10 that of two standard I beams of minimum 
weight of the same depth; hut the girder beam weighs 
12", % less than the combined weight of the two standard 
sections, not considering the saving in the weight of separa· 
tors that would be used for assembling the standard beams 
ilila a girder. For example, a Bethlehem girder beam, 
section GIS, 15 inches in dellth and weighing 73 Ibs. per 
foot, has a coefficient of strength of 1,260,900. Two sland· 
ard Hi inch I beams, each weighing 42 100. per foot, have a 
combined coefficient of strength of 1,2!i6,600. Thus, for 
equal depth and coefficient o f strength, the girder beam 
weighs Hlbs. per foot less than the two standard beams, or 
a saving in weight of 13" . not taking into account the sep
arators required for the latter which, if spaced the usual 
distance of 6 ft. apan, would add 2M 1m. per foot to the 
weight of the assembled girder, thereby making a tota l 
saving of 16 % in weight effected by the Bethlehem girder 
beam, beside the saving in the cost of h~ndling and assem
bling the ordinary standard beams into a girder. The table 
of .. Comparison of Bethlehem Girder Beams with Girders 
of American Standard Beams." on page 68, shQws the rela
tion existing between the two types of beams for all sizes up 
to 24 inches in depth. 

The 26 inch, 28 inch and 80 inch girder beams may be 
used where the depth is available instead of the ordinary 
box girders made of two standard I beams with cover plates, 
eJl:cept for relati\'ely short spans, with marked economy in 
weight and saving in cost of punching, assembling and 
riveting necessary to build the compound section and which 
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are not required for the rolled shape. These large rolled 
girder bea015 also can ,be used to great advantage as girders 
for crane runways, gi rder! for bridges and for many other 
purposes where otherwise ri\"eted girders would be required, 
with a saving in weight or in cost of fabrication, and often 

with a saving in both items. 
The tables on pages 68 and 59 fumish a key for the com

parison of Bethlehem I beams and girder beams with 
American standard beams. A framing plan already laid out 
for standard beam shapes may be re\'ised with great ease 

for the substitution of Bethlehem beam sections. In general 
no rearrangement of the plall will be found necessary and 
no reea\cuiatioll will be required except to select the proper 
Bethlehem I beams or girder beams that a rc the equivalent 
ill strength of the standard beams or girders. 

The wide flanges give an increased lateral stillness to the 
construction, which is an advantllge gained by the use of 
these beams and will comrucnd them in many cases where 
the narrow flanges and lack of sufficient side stillness 
prevent the use of the ordinary standard beams. 

In the case of heavy concentrated loads or short spans 
with full loads, the web may become the controlling factor 
in the strength of the beam. The safe loads on the webs are 
given in the tables, and were calculated by the accepted 
fomlUla in general use for that purpose. Experiments made 
expressly for the purpose of testing the reliability of this for
mula show that it gives 11 safe load on the web, which has an 
even greater margin of safety alrdinst crippling of the web 
than the beam itself has against transverse failure by 
bending. Where\'er thicker webs are required, the sections 
can be increased to secure the desired web thickness, and 
the beams will then have greater transverse strength, o r 
section modulus, than the corresponding standard beams of 
equal depth and weight. 

u 
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ROLLED H COLUMNS. 

The special I beam and girder beam sections can be used 
as columns, in many cases, for mill buildings and other 
purposes with economy in weight or labor, or both. The 
rolled H, or column sections, ,however, are designed 
specially to meet the requirements of column purposes for 
buildings and other construction. 

It is to be noted that all column shapes having the 
same section number are rolled from the same main rolls 
without change. For instance, the 12/1 H columns, com
prising all the weights and variations in size of sections 
H12s, H12, H12a and H12b, on page 64, are from the 
same main rolls, furnishing a series of rolled columns of 
similar shape from an area of 11.76 square inches, increasing 
by successive increments to an area of 79.06 square inches 
without change of rolls. The columns for a 12 to 15 story 
building thus can be selected having the proper areas to 
suit the variations of load, and by using shapes of the same 
section number throughout the columns for the entire build
ing can be made at the same rolling without a roll change, 
thereby securing a promptness of delivery from the mill 
unobtainable by any other type or system of steel column 
construction. As these columns are rolled sections, the only 
fabrication required is to provide for splices and for con
nections. The sections can be spliced to make a practically 
continuous column from basement to roof, and connections 
are' made easily to them in the most approved manner of 
the best modern practice in construction. 

The difference in cost of fabrication of the rolled steel 
column, as compared with a built up riveted column, is a 
great advantage in favor of the rolled section. The shop 
work on a two story length of rolled H column with details 
of the type shown by fig. 1, page 46, requires drilling or 
punching only 91 holes and driving only 13 shop rivets. 
The same column with details of the type shown by fig. 2, 



BKTULY.IIJOI ElTF.F.L CO~IPAN\·. 

on the same p.1ge, requires drilJingor punching 100 holes and 
driving 69 shop rivets. Compared with these, an equal 
column of channels and plates requires the handling of four 
shapes, punching 620 holes and driving 240 shop rivets to 
build it into an assembled shape. Facing the ends square, 
and 10 exact length, is an operation common to both kinds 
of columns. 

In the case of the rolled column with thick metal, the 
holes require to be dri lled. As the only holes needed 
are for the splices and connections, which are generally 
arranged in groups having similar spacing, the work is 
performed economically with a gaog or multiple drill to 
rn.ake all the holes 0 1 a group at a single operation. E\'en in 
ordinary punched work, good workmanship requires that 
the hole5 for splices and conneetions after punching shall 
be reamed to templet or with parts assembled in order to 
secure proper fitting between connecting parts. This is 
accomplished in the one operat ion when these holes are 
drilled from the solid. In general, from one·half to two
thirds the shop cost 0 1 fabrication of built up riveted 
columns can be saved by the use of the rolled steel H 
column. 

Ingots of large size afe used in the manufacture of these 
sections, so that the work of reduction in rolling out the 
shapes, especially the larger ones, shall be sufficient to 
develop the proper ductility of the metal. The material is 
exclusively medium open hearth steel conforming in quality 
to the requirements of the standard specifications 01 the 
Association of American Steel Manufacturers. Open hearth 
steel colnpl)'ing with any other SL.1ndard specification may 
be furn ished by special arrangement 

These special sections form a system of construction 
which greatly extends the range of application of rolled 
shapes to steel construction with a simplification of detail and 
an improvement in design. Their saving in weight of 
material, and their decreased cost of fabrication, handling 
and erection, \Viii be found to effect a material reduction in 
the cost of steel framing construction. 
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EXPLANATORY NOTES 
ON SPECIAL STRUCTURAL SHAPES. 

Bethlehem special structural shapes are exclusively ' of 
open hearth steel. 

All weights are given in pounds per lineal foot of the 
section. In computing the areas and weights of the sections, 
the fillets have been disregarded in all cases. 

The flanges of the special I beams and girder beams have 
a uniform slope of 12Yz per cent. equivalent to lYz inches 
per foot. The flanges of the H column sections have a uni
form slope of 2 per cent. 

Owing to the method of rolling these sections, the flanges 
have practically square corners, as shown in the cuts of the 
shapes. 

The cuts of the various shapes show the dimensions of 
the minimum size. The method of increasing the sectional 
area is shown on the opposite page. 

The special I beams and girder beams are increased, as 
shown in Fig. 1, by spreading the main rolls, which adds an 
equal amount to the thickness of the web and to the width 
of the flanges, all other dimensions remaining unchanged. 

The H column sections are increased, as shown in Fig. 2, 
by spreading both the horizontal and vertical rolls; the 
thickness of the web and the width of the flanges are 
increased equally, and the thickness of the flange is increased 
at the same time a proportionate amount. 

The different weights tabulated for the special I beams 
provide a sufficient variation for ordinary purposes. Only 
the minimum weights are tabulated for the girder beams. 
Intermediate or increased weights, corresponding to the 
usual variations of American standard beams, may be fur
nished by special arrangement. The H column sections are 
rolled only to the variations of weight given in the tables. 

The sections are numbered in the cuts and throughout 
the tables for convenience in identification and ordering. 

Unless otherwise ordered, all shapes will be cut to length 
with an extreme variation not exceeding ~ of an inch. For 
cutting with a less variation, or to exact length, an extra 
price will be charged . 

. Sections are furnished only at catalogued weight. Shapes 
may have an allowable variation of 2Yz per cent. either way 
from the nominal section. 
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METHOD OF INCREASING SECTIONAL 

AREAS. 

i 

FIG.1 

-= 

FIG.2 

'--
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2111 BETIiLEHEl! S TEEL C O!olPANY. 

BETHLEHEM SPECIAL 1: BEAMS. 
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BETHLEHEM SPECIAL :I: BEAMS. 
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BETHLEHEM SPECIAL :t BEAMS. 
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BETnLEIiEll STEEL COMPANY, :19 

BETHLEHEM SPECIAL X BEAMS. 
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.. BETlILl>HEY STEEL C O:>.lPASY • 

BETHLEHEM SPECIAL % BEAMS. 
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BBTHLEHEM 8TltltL COMPANY. " 

BETHLEHEM SPECIAL 1: BEAMS. 
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n B ET IIL E Ii E ll S TE E L CO ll I'ANY. 

BETHLEHEM ROLLED H COLUMNS. 
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BETHLEHEM ROLLED H COLUMNS. 
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N IlETIILEHKl.I STEEL C OMP A NY. 

BETHLEHEM ROLLED H COLUMNS. 
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BET Il LE LI EM STEE L CO M PANY, " 

BETHLEHEM ROLLED H COLUMNS. 
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.. B J!! TIIL E II E)'! S T EE L CO YP A:S' Y . 

BETHLEHEM ROLLED H COLUMNS. 
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DETHL.; IIE ~! 8TEt:L CO~(PAN Y . " 
BETHLEHEM ROLLED H COLUMNS. 

.,Ae£ e£CTIONe , .. BU I LDING UP COLUMHe OF LARGE 
SECTI ONA L AREA. . 
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~ BETHLEHEM S Tf:I':L CQM I'ANY. 

WEIGH TS AN D OIMENSIOHS OF 

BETHLEHEM GIRDER BEAMS. 

,-
FUrS) 'flDTI. TD mcuJ:iS. ••• ""-.... ' ''P' ....:?; K~ "' .. ., 

~ , ... , ... hcilnol hvIi~ l'id.u or 
J .... - ... ... .... .... .... • .... , ... ...... ........ • • ,- "' ... .... .... .... .... iII'IItiri\ ,- :---
G3O. ., 200.0 15.00 10 .75 j( .010 16 

G30 30 175.0 12.00 12 .68 U .010 I' 

G2S. 28 180.0 H.M 14H .69 It .011 17 

G2S 28 162.5 12.00 12 .65 H .011 17 

G26. 26 160.0 13.60 13}l .63 Ii .011 18 

G26 26 150.0 12.00 12 .62 Ii .011 18 

G24a 24 140.0 ] 3.00 13 .56 I. .012 19 

G24 24 120.0 12.00 12 .'1 !i .012 I' 

G200. 20 140.0 12.50 12!i .64 U .015 20 

G20 20 112.0 12.00 12 .52 II .01 5 2<) 

GI8 18 92.0 11.50 II'; Ai II .016 21 

Glob I' 140.0 11.75 JI ll .80 II .020 21 

0153 I, 10t.0 11.25 JI )( .60 /I .020 22 

GI' I' 73.0 10.50 10" .42 II .020 22 

GI2a 12 70.0 10.00 10 .445 r. .025 23 

GI2 12 ".0 \l.75 9j( .35 II .025 23 

GlO 10 44.0 9.00 , .30 U .030 24 

G9 , 38.0 8.50 8'; .29 1I .033 24 

0 8 8 32.5 8.00 8 .28 I , .037 24 



lIETll l ,E IIEM ST F,t: L CO)IPANY. .. 
WEIGHTS AND DI MENSIONS OF 

BETHLEHEM SPECIAL :c BEAMS. 

...... 
ruJGI WIDTI. TD"'mw. ... 

lI'olskl 
...... ... "r.' r... , ... ..... Doa.I lrae1iouJ~::r .::£. .= .. .!::;. ... ... I'u1I I'al'It ...... \.b, • ... """" ""'"" of of 1....- ...... 

""" """ , ... , ... bll'oipI, ... --------------
B30 30 120.0 10.00 10 .52 

::~ 
.010 25 ." ,. 105.0 9.60 911 .48 .011 26 

B26 26 90.0 9. 15 If! .4. .Oll 26 
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B24 24 82.0 8.88 811 .50 " .012 "-24 72.0 8.70 8, .37 /i .012 -, 
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" 72.0 8.37 ,43 to .015 
20 68.0 7.69 :u .49 

::~ 
.01 5 

020 " 63.0 7.62 ,42 .015 28 20 60.0 7.58 711 .8iS .015 
20 ... , 7 .~ ' I .3b .015 
18 fiB.o 7.47 ill .48 /ill .016 

Bl8 18 62.5 7.37 .375 .016 28 
18 48.5 7.30 711 .31 I. .016 

BI5b 15 72.0 7.15 7/. .54 II .020 ,. 
Blh l' 64.0 7.20 ; it .GO 1111 .020 ,. 

15 M.O 7.00 7 .40 .020 
15 46.0 6.81 '~ .43 

l!~ 
.020 

BI5 l' 42.0 6.74 " .36 .020 29 
15 38.0 6.66 ' II .28 .020 

BI2a 12 36.0 6.30 ' II .31 I. .0'lS 30 

B12 12 31.0 6.16 61. .31 )<1. ."'..5 30 12 28.' 6.10 61. 2- 0"-. , . w 
10 27.5 5.94 T .34 

)<H 
.029 

B10 10 24.' ,.,. 51 .25 .020 30 
10 22.5 5.80 6 I .20 II .029 
9 23.0 6.50 6)< .31 1.)< .033 n, , 2 1.0 6.44 :~ .25 .033 81 , HI.O 5.38 .19 I. .033 
8 21.26 6. 37 6/i .36 )<11 

.007 
. 8 8 18.0 5.26 6)< .25 .007 31 

8 16.26 0. 19 6,\ .18 ~, .007 



SETHLEHEM STEEL COMPANY. 
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cdL __ L , , 
!o'----.-----! 

MINIMUM, MAXIMUM AND INTERMEDIATE WEIGHTS 
AND DIMENSIONS OF 

BETHLEHEM 
ROLLED H COLUMNS. 



B£TI1LEUEM S TEEL COMPANY. 41 

MINIMUM, M""IMUM AND INTERMEDIATE WEIIIHTI 
AND OIlIENSIONS OF 

BETHLEHEM 
ROLLED H COLUMNS 

J[
' --,-
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1 , 
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)01-----. ---- .; 

SttIJ. .lUISIOI81JIJUa '/i'~ m., I Sootioo. ' 1IlllSlOISIIUIlll"Y~1 m., 
haber. [) T B 'Lilt. = ..... 'ow. 0 T B 1M. . =-

-1----1 ---
II ~ ~ 8.00 40.0 11.76 ''''" 
I1 1( -/, 8.04 45.0 13.23 101( J{ 8.", 38.4111.30 
111( /, 9.00 4S.1 14.161 10J( / , S.O~ 43.312.73 
11M ji 9.0465.616.761 "_ I 

Hi2s 1l J( 1( 10.00 67.416.89 Fill s 10" / f 9.\IU 46.S I3.76 
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L " I/,; 12.2712:;.636.91 "11 '" 11 111 .0. 660 
13 I j( 12.31132.6 39.97 lI n . .. 
~1i" 1300 135140 61 11 1' 1 1 11.2 96. ~.~6 
13}i I I; 13:041146:44i76 11 " In 1l.2 103.h).33 
13:.( IU 1S.08162.7 44.92' II " I}i 11.27109.132.10 
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1
160.147.09 12 I t, 11.31116.1)33.98 
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H I J( 14.00 2'04.9 60.21 12,1( I h 12.0 134'~439.62 
14~ I tt 14.04212.8102.68 12)i I h 12.1 141. 1.53 
14,1( 1" 14.081220.7164.91 HIl a. 12,l{ 11\- 12.)( 148.1 3.M 
14)i I H 14.12228.6167.24 12H I '" 12.2 1M. 5.57 
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1

69.69 12 >/ I f 12 24 161;760 
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14,l( 2}i 14.241262.814.31 12J' 1" 12.28168. 9.66 
14", 2h 14.28 260.7 76.68

1 
13 I U 12.3 176. 1.70 

15 2,1( 14.32268.8 79.06 



" BETHLEHE)I 8TEE L COlI l'ANY. 

:r--r MINIMUM , MAXIMUM AND INTERMED IATE WEIGHTS 
AND DIMENSIONS OF 

BETHLEHEM 
__ 1_ ROLLED H COLUMNS , 

!<-----.----~ (eONTI"'U~D ). 
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- - - -- - - I- - I--
10 J1 10.00 64.116.91 9 I. 0.0< 43. 12.88 
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IOJ( 1 10.24 88.4\25.99

1 
'j( II 9.2 74.7 1.97 

101' l .fr 10.2 94.227.71 OJ" 1 9.~ SO. 23.52 

11 1" 10.31 99.7~'321 10 Ih 0.3 ". 25.08 

f----:- --- -

11 l}i 11.00 104.7 .80 10 1,)- tOJJ( 90.0:26.46 
11}i Ih II.04110.9~62 10,li' 1,1i' 10.0 95.~28.02 
1I}( : 1}{ 11.08117.1 .4.5: 10)(' l h 10.0 100. 2\).68 
1I ~ Ih 11.I2123.4~.29 1 10~ I.!o( 10.11 106.6

1
31.35 

RIO. ll ){ 1 ~ 1l.16129.~38.14 II .. 10-" I f, 1O.151 112.3~.O4 
11 11 I .{, II . . 136. 140.001 10H I~ 10.1\)11l8.1 4.73 
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f
A' 11 Y'1 11. 11.2S148.~43.75 IO~ 1* 10.2i
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BR T HLEH EM S TE EL COMPANY. .. 
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ROLLED H COLUMNS 
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STRUCTURAL DETAILS, 
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BE THL E HElil 8TEF.L CO )l P A ~Y. 

BETHLEHEM H COLUMN SECTIONS. 
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48 BETH I, EIIE» STEEL COMPANY. 

TYPES or H COLUMN DETAILS. 

Fig. 1 Fig. 2 
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BETHLEHElot: STEEL COMPANY. 

TYPES OF H COLUMN DETAILS 

WITH WINO BRACING. 
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" BETHLEHEM S TEEL CO :llPAN 

SHOP BUILDING CONSTRUCTION 
WITH B£THLEHEM WIDE FLANGE BEAMS USED FOR 

COLUMNS AND CRANE GLRDERS. 
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BKTHLEIJEll STEBL CO)(P ANY. 

EXPLANATION OF TABLES 

orTHE PROPERTIES OF BETHLEHEM SPECIAL 

STRUCTURAL SHAPES. 

SPECIAL I BEAll ASD GI RDER SECTIONS. 

.. 

The table on pages 56-67 gives the weight.'1, dimensions,. 
areas and structural properties of the mmimum weights. and 
other weights of special I beams usually rolled. The varia
tions of weights provided are sufficient, in geneml, for all 
ordinary purposes of construction. Intermediate or increase<l 
weights may be furnished only by special arrangement, and 
olily in variations corresponding to the regular weights of 
American standard beams. 

The minimum sections 01 the special I beams from 8 inches 
to 24 inches in depth, inclusive, have the sallie section 
modulus and coefficient of strength as the minimum sections 
of American standard beams of the same depth, as will be 
seen by reference to the table of comparison on page 69 ; but 
because of the more economical distribution of metal between 
the web and fiange areas these special beams weigh 10" less 
than the corresponding standard sections. 

Certain of the internlediale weights of the special I beams 
are pro\'ided for specific reasons. The 8", 9" and 10" beams 
have intermediate weights given for a web thickness of ~ 
inch to comply witb the requirements of municipal building 
laws specifying a minimum thickness of ~ illch metal. The 
light section of 12" I beam, section BI2, has a special weight 
provided for a minimum web thickness of -h inch, and the 
16", 18" and 21)" I beams, sections BI6, BI8 and H2O, have 
intermediate weights gh'en corresponding to a web thickness 
of Ji inch, These special weights are for the purpose of 
complying wilh such specifications as require a minimum 
thickness of Ir inch or Ji inch metal. 

The table on pages 64-66 gives the weights, dimensions, 
areas and propenies 01 the lIIinimUl1l sections of the girder 
beams. Increased weights may be furnished only by special 
arrangement and only in variations corresponding to the 
regular weights of American standard beams. 
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The girder beams from 8 inches to 24 inches in depth, 
inclusi\'e, ha\'e a section modulus alld coefficient of strength 
equal to that of two American standard beams of minimum 
se<:tion of the same depth, as will be seen by reference to the 
table of comparison on page 58; but the weight of the girder 
beam is, in general, 12,1i % less than that of the two standard 
beams, not including the separators required for the latter. 

The increase in thickness of web and width of flanges is 
given for one pound increase in weight of the beam or girder 
sections, by means of which the dimensions of intermediate 
or increased weights can be detennined. 

The coefficients of strength, C and C', are calculated for 
maximum fiber stresses of 16,000 lin. and 12,600 lbs. per 
square inch, respectively. If the loads are quiescent or nearly 
so, as in buildings. "the coefficients given for a fiber stress of 
16,000 Ibs. per square inch are generally used j but if moving 
loads are to be supponed, the coefficienl5 for a fiber stress of 
12,500 Ibs. per square inch should be used. Where there is a 
sudden application of loads, as in railroad bridges, coeffici
ents corresponding to still smaller fi ber stresses should be 
used, as a suddenly applied load produces a stress double 
that due to the same load in a quiescent state. The coeflici· 
ellts are proportional to the fiber stress assumed, so that they 
can be found for any other fiber stress by proportion. Thus. 
for a fiber stress of 8000 Ibs. per square inch the coefficients 
will be one-half of those given for a fiber stress of 16,000 lbs. 
per S<luare inch. 

The coefficients of strength pro\'ide a simple means of 
finding the safe unifonnly distributed load on any shape. 
Divide the coefficient given for the shape by the length of the 
span in feet and the quotient will be the safe uniforml)' dis
tributed load in pounds, including the weight of the beam 
itself. For example, to find the safe uniformly distributed 
load for a 12" I beam, section GiZa, weighing 86 Ibs. per 
fOOl, on a spall of 20 feet allowing a maximum fiber stress of 
16,000 lbs. per S<luare inch, refer to the table on page 67, 
where the coefficient of the seclion for the assumed fibe r 
stress is given as 480. 300 ; then the total safe uniformly dis
tributed lo.'l.d on the beam is 

480,300 +- 20 = 24,016 Ibs., 

which includes the weight of the beam itself. Deduct the 
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weight of the beam and the remainder is the net safe uniform 
load. 

In the usual case of selecting the proper beam to suppon a 
given load on a given span, it is only necessary to determine 
the coefficient of strength required and refer to the tables to 
find the section having a coefficient of that value. The coeffi
cient required is obt.1ined by multiplying the uniformly dis
tributed load in pounds by the span in feet. For example, to 
select the proper size of beam for supporting a uniformly 
d istributed load 0130,000 Ibs .. including its own weight, on a 
span of 2Q feet allowinga fiber stress of 16.000 100_ per square 
inch, the coefficient required is found thus, 

c = 30,000 X 20 = 600,000 

Referring to the table on page 57, a Ii)" beam, section . 
B15, weighing 38 lbs. per foot, has a coefficient of 629,200 
and is the proper beam for the purpose. 

If the load is concentrated at the center of the span, the 
safe load is one-half the safe uniformly distributed load for 
the same span. T o select the proper beam for supporting a 
load concentrated at the center of the span, multiply tbe 
given load by 2 and consider the result as a uniformly 
distributed load. 

Jf the load is not uniformly distributed or not concen
trated at the center of the span, the bending moment in loot
Ibs. must be obtained, which multiplied by 8 will give the 
coefficient required. 

The section modulus may also be used for selecting the 
proper beam, or other shape required to support a given 
loading. The section modulus required is obtained by 
dividing the bending moment, in inch-lbs., by the attowed 
fiber stress in lbs. per square inch. 

The maximum fiber stress in Ibs. per square inch in a 
beam or other shape support ing a given loading is found by 
dividing the bending moment, in inch-lbs., by the section 
modulus of the shape. 

Formulas for obtaining the bending moments for the most 
usual cases of ioadingoccurring in ordinary practice are given 
on page 234. The loads a re to be expressed in pounds and 
the bending moment will be in foot-Ibs., or inch-lbs., accord
ing as the lengths are taken in feet or in inches. 
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In the case of short spans fully loaded o r with heavy con
centrated loads, the crippling strength of the web nlay limit 
the allowable safe load on the beam, or may determine in 
the selection of a beam for supporting a given load. The 
tables of properties of the special I beams and girder beams 
gh'c the maximmn safe shear on the webs, in net tons of 
2000 ibs., calculated by the customary formula, 

Maximum safe shear, } __ ~.",d~t:,-
in tons of 2000 Ibs. h" 

1+ 30001" 

where d= depth of beam, t thickness of web and A= clear 
distance between flanges, all dimensions in inches. 

The shear at the end of a beam is one-half of the uni
lonnly distributed load on the span and one-half of the load 
if concentrated at the center of the span. Therefore the 
mrudmulll unifomlly distributed load on any span, and the 
maximum load concentrated at the center of the span, must 
not be greater than twice the safe shear given lor the web of 
the shape. 

If the 5.1fe load for the beam, found by means of the coef
fiCiellt of strength or sectioll modulus, produces a shear 
greater than the safe shear given for the section, the load 
must be reduced until the safe shear given for the web is not 
exceeded. Likewise, in selecting a beam for a given load
ing, if the section found to have the required coefficient of 
strength or section modulus has a maximum allowable safe 
shear on the ",·eb less than that produced by the given load
ing, either the web must be stiffened or a heavier beam 
must be used having the required safe shearing strength. In 
general the shearing strength 01 the webs will be ample for 
all ordinary cases of loading. 

ROLLED n COLUMN SECTIONS. 

The tables on pages 60--73, inclusive, give the dimensions, 
weights, areas and structural properties of the H column 
sections for all the variations in size which are rolled. 

The dimension T, given in the t.lbles, is the nominal 
average thickness of the Range and is stated in even frac
tiolls of an inch for convenience. The actual average 
thickness of the Range is the half sum of the two dimensions 
JI£ and N. In the groups of sections having letters appended 

, 
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to the section number the nominal average thickness, T, 
differs slightly from the actual average thickness, a.<; will be 
seen by inspection of the tables. The slight difference is 
due to the taper of the flange and change in flange width. 

The clear distance between the flange fillets is denoted by 
the dimension L ~iven in the tables, and is the depth of the 
flat surface of the web available for connections. 

All columns with the s.1me numerical section number are 
from the same main rolls. Thus, all the sizes of 14" H 
columns (sections H14, H14a, H14b and H14s) tabulated on 
pages 6()..61 are produced by the same main rolls. T he 
variation in dimensions of the HI4 group of sections is 
formed by the proportionate separation of the horizontal and 
vertical rolls. The flanges in the H 14a group of sections are 
permitted to spread to a greater width than in the H14 group, 
and ill the H 14b group the flanges are allowed to spread to 
a still greater width, the variation in the sizes of each group 
being produced as in the H14 sections by proportionate sep
aration of the rolls. The H1 4s sections are special sections 
from the same main rolls as H 14, but with flanges of reduced 
width. The letters appended to the section numbers of the 
different groups thus indicate a change only ill the allowed 
width of the flanges. 

In selecting columns, it is advisable where possible to 
secure the desired range of size, from minimum to maximum, 
by confining the selection to columns having the same 
numerical section number, as all the columns can then be 
secured from the same rolling. 

The moment of inertia, section modulus and radius of 
gyration are given around both axes fo r all columns. The 
section modulus around the axis X X may be used to deter
mine the t ransverse strength in case it is desired to use the 
column sections as beams. The coefficient of strength for 
such purpose may be obtained in the following manner: 

C = jfS, 
where/=allowed fiber stress in Ibs. per square inch, and 
S=the section modulus. 

The section modulus is also of use where columns are 
subject to bending due to eccentric loading, as is ~xp lained 
in connection with the tables of strength of columns. The 
use 01 the radius of gyratioa is also explained in connection 
with the tables of strength of columns. 



.. BETHL~ll J.:~[ STEY.I. COMPANY. 

PROPERTIES OF 

BETHLEHEM GIRDER BEAMS. 

I ',- IIlIT1U 111l PnPUDICU-
<I. 'II.b !.ll TO "0 J.f CDTIR. 

':r- \liliPl - ft.ku. WidlIo ~ ..... .:. • "Web, ~ "'.a. .... bor • ... - 1":"1 ~u Sootioo. ... , .. !It r ... I..u.. J..u.. ~ 

j.,~1, r-da. Q)'nIIoL ... loJu. , .... , , 5 

--- - ------
G30. 30 200.' 58.'" .76 15.00 .010 9154.7 12.47 610.3 

G30 30 175.0 51.35 .os 12.00 .010 785 1.8 12.37 523.6 

G2S. 2S lSO.0 62.98 .69 14.35 .Oll 7269.0 11.72 619.2 

G28 2S 162.5 47.81 .M 12.00 .011 6466.1 11.63 461.8 

G26. 26 160.0 47.00 .63 13.60 .Oll 6618.7 10.93 432.2 

G26 26 150.0 44.13 .62 12.00 .011 5200.4 10.86 400.0 

G2," 24 140.0 41.03 .56 13.00 .012 4241.9 10.17 3b3.' 
G .. 24 120.0 3.5.31 .51 12.00 .012 3630.7 10.14 302.6 

020 20 14.0.0 41.28 .G4 12.60 .015 2938.3 8.44 293.8 

020 20 112.0 32.88 .52 1200 .015 2368. ' 8.49 230.' 

GI' I' 92.0 21.09 Ai 11.50 .016 1595.3 7.67 177. 3 

Gl5b 15 140.0 41.28 .80 11.75 .020 159!.S 6.21 212.2 

GISa I' IO·tO 3<1.58 .00 11.25 .020 1219.7 6.32 162.6 

01. I. 7&. 21.52 .42 10.50 .• 20 886.5 6.42 118.2 

Gl b 12 70.0 2<1.60 .446 10.00 ,0· . ~ 640.9 5.12 00.2 
Gi2 12 .... 16.12 .M 9.75 .025 432.0 6.1 8 72.0 

01' 10 44.0 12.9S .3<1 9.00 .03' 2·,101,3 4.34 48.9 

09 9 38.' IJ.lS ." 8.60

1 

.'33 169.8 3.00 37.7 

GS S 32.5 9.52 .28 S.OO .037 113.9
1 

3.46 28.' 

w-e..re load In pounds unlforrnlydlslrlbuted Ineludlngwelibtof bee,m. 
I--Span 10 foot.. M_Momcl\t of forces 10 loot pound-. 
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PII OPfRTlES Of 

BETHLEHEM GIRDER BEAMS. 

\ IIIOft.I.L UlJlXltI-
IXIU1IClDTS OP mDGl1 C1DM ymcu_ 

1Lul:a... til LIllO' YO. "" .... • Pibor .... !6l_ ,.libor ... "' _ _ ;:.It, ..... 
III ... _I.l00. ... 1.L llllUMu... ... ~ _" ,-, ...... . -. 
,..~ __ ;::"-la.1or '-- • • ill yoipl ro.cLooU. Ia Y-'PI IIiIOII.Ioo. ...... ,,. .. 

C III.... C ' of ..... 
" 

.-
-- ---

6,/jJO,OOO 16690 5,086,000 12270 95.2 6(}9.7 3. 1\) Gao. 
6,683,600 16690 4,362,100 12270 81.1 346.4 2.60 G30 

ti,MS,200 14640 4,326,700 11460 81.3 507.6 3." G28. 
4,9~,8oo( 14&10 3,848,200 114.\0 73.8 328.2 2.62 G28 

4,610,200 13600 3,601,700
1
10630 68.3 414.5 2.\)7 GW. 

4,267,000 I3GOO 3,333,600 10030 66.6 ao", 2.63 G26 

8,770,700 12000 2,946,800 9820 54.9 338.3 2.87 G24. 

8,227,200 12001) 2,621,200 9820 46.6 240.0 2.61 G24 

3,134,200 . 0460 2,448,600, 81SO 62.4 334.3 2.86 G20a 
2,626,700 10-160 1,974,000 "" 45.6 232.8 ~66 G20 

1,890,800 9410 1,477,200i 7360 87. 1 172.4 2.62 G18 

2, 263,600 7360 1,768,300 6140 67.3 319.2 2.78 Gl Sb 
1,734,700 7860 1,856,200 6140 4i.4 203.3 2.68 GIS. 

I ,2GO,000 7800 985,100 6140 28.8 116.6 2.33 G16 

961,600 6280 751,200
1 

4\)10 28.0 J09.5 2.31 GJ2a 

768,000 .280 600,000 4910 19.7 76.1 2.17 G12 

621,200 6230 40i ,200 '000 14.3 63.' 2.03 GIO 
402,500 4.710 314,oWO 8680 12.8 40.7 1.111 G' 
303,800 4ISO 237,400 3270 11.4 80.8 1.78 G8 

C IJld O'--<»emeleUII«!nu 1u lbe IIblea. 
W~: M_Co;(.~ : corO'-WL-MI-IfS. 
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PROPERTIES OF 

BETHLEHEM SPECIAL :t BEAMS. 

~ .... - 1'- JltJtUL llIS PDPDDIClIW ..... .... ' Y(dlll oI:l 1'0 YO !?com • -- ., .. - ., ,:,.. Pl.:rJ!' J .. IIor. .... '''' .";"'1 ~q SooIb .... ..... .. ~ ••• I .... I.:;; , .... .... lDWa.. 'palloL loRJu. .- , , s 
1l3U --:ro 12O.U 3.5.25 ~2 

-1-;;;;;- 6271).11 12.23""3IT.4 10.00 .010 
"28 28 105.0 31.04 .48 9.60 .Oll 4089.1 11.43 292.1 
BI!6 26 90.0 26.63 .4, 9.15 .Oll 3O~3.1 10.71 234.1 
B24D. " 84.0 24.79 .4, 8.85 .012 2391.6 9.82 199.3 

024 " 82.0 2·1.33 .50 8.83 .012 2240.3 .. '" ] 86.7 

" 72.0 21.21 .37 8.70 .012 209M 9.93 174.2 

B20a 
2<) 82.0 24.23 .57 8.51 .Olli 1561.3 8.03 156.1 
2<) 72.0 21.43 .43 8.37 .015 1467.9 8.28 146.8 
20 68.0 19.95 .49 7.69 .011'; 1269.6 7.98 127.0 

02<) 20 63.0 IS.55 .42 7.62 .OU; 1223.0 8.12 122.3 
20 "'.0 17.65 .876 7.68 .015 1193.1 8.22 119.3 
20 OS., l7.15 .35 7." .015 1I76.3 8.28 117.6 

" 58.5 17.29 .48 7.47 .016 883.6 7.15 98,2 
IUS " '" 15.40 .375 7.37 .016 832.9 7.35 92.5 

18 48.5 14.23 .31 7.'" .016 801.3 7." 89.0 
Bl5b l' 72.0 21.27 .54 7.15 .020 797.9 6.13 106.4 

Bl0. 
1, 64.0 18.85 .80 7.20 .020 666.8 0.95 38.9 

" 0<0 15.86 .40 7.00 .020 610.a (j.21 81.4 

" 46.0 13.46 .43 6.81 .02Q 484.6 5.99 64.6 m, " 42.0 12.41 .36 6.74 .OW 464.9 6.12 62.0 

" 38.0 Il.21 .28 6.66 .02{) 442.4 6.28 59.0 
BI2. 12 36.0 10.63 .31 6.30 .025 270.2 5.04 46.0 

B12 12 31.0 9.13 .31 6.16 .025 225.2 4.97 37.6 
12 28.' 8.41 .25 6.10 .023 216.6 5.07 86.' 
10 27.0 8.OS . 84 5.94 .029 0:'46 4.09 "' .• BlO 10 24.a 7.15 .25 , ... • 029 127.1 4.22 25.4 
10 22.5 6.65 .20 5.80 .029 J22.8 4.2i 24.6 

• 23.0 6.76 .81 5.60 _033 92.4 3.70 20.5 
B' • 21.0 6.22 .W 6.44 .033 ".8 3.78 J9.7 • 19.0 ,.'" .19 '.38 .033 85.1 3.87 18.9 

8 21.25 6.25 .36 5.37 .037 64.7 3.22 16.2 
B8 8 18.00 5.37 0-."' 5.26 .037 "'.0 3.34 15.0 

8 16.20 4.81 .18 5.19 .037 57.0 3.44 14.3 

W_Safe load In pOUnd~ unlforml, dbn.rlbuled Including welgbto( beam. 
I-Sp&n lu ICCI. M_Mom~nt of foroos In fOOl pound-. 
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'ROPERTlES OF 

BETH LEHEM SPEC IAL J: BEAMS. 

Ill1ITlJJ, illS Q)JJ. 
OOI11l~!u!s 01 mDGrt. ........ CUlDT WITH CD· 

S0J08lo_ TIlt.llllO'''U. 

lor "ber su. lddlot l,ar1ihot&r. liu.1ot .. " .... 
• t16,OOOu.. ... ~ olll.liOllLbo. ~Lb. .. • ..... 1 .... , ... hot • 

~s.uro["" 1_ .. 'IIet ..... , .... 10 ..... ,- " of of 
f« Bl,iltiJlc*. III " upl tor • • =J Looda. 1I11' .. ~1 ..... f_ ,,,.... 

_ C __ .1..... C' of ...... 
I.,y .' " 3,748,200 15690 2,928,300 12270 TIIT 2.1T 1l3O 

3,llfi,700 14640 2,434,200 11460 41.5 122.6 1.98 B28 
2,496,900 13600 1,960,700 10630 84.9 93.4 l.87 B2{i 
2,125,900 12650 1,660,800 9820 36.3 82.0 1.82 1324. 
1,991,600 ."'" 1,556,000 9820 43.8 71.1 1.71 B24 1,858,100 12000 1 ,~1,700 9820 24.4 67.7 1.79 
1,6615,400 . 0460 1,301,100 8180 51.5 7l.5 1.72 B20:. 1,666,800 10460 1,223,200 818<) 32.7 67.6 1.78 
1,354.600 10460 1,058,000 8180 40.4 46.7 "l 
1,304,500 10460 1,019,100 818<) 31.l 44.3 1.54 B20 1,272,600 10-160 994,200 8180 25.3 43.4 1.57 
1,254,800 10460 980,300 818<) 22.2 43. 0 1.58 
1,047,500 9410 818,300 7360 37.4 ".9 1.44 

987,200 9410 771,300 7360 24.8 34.4 1.49 BIS 
949,800 9410 742,000 7360 17.4 33.' l.li3 

1,134,800 7860 886,600 6140 41.2 65.1 1.61 Bl6b 
948,100 7850 740, 700 6140 46.6 40.8 1.47 Blo. 868,100 ' 850 678,200 6140 20.' 37.2 1.53 
689,200 7850 638,400 6140 ".l 24.2 1.84 
661,200 7860 616,500 6140 22.1 23.4 1.37 m. 
629,200 7860 491,600 6140 14.2 22.5 1.42 
480,300 6280 375,300 4910 16.2 20.' 1.38 B12. 
400,300 6280 312,800 4910 ]6.0 14.7 1.27 BI2 885,000 6280 300,800 4910 11.2 14.2 1.3<) 
287,300 62'" 224,400 4090 16.7 11.7 1.20 
271,300 '230 211,900 '090 10.6 11.1 1.24 BlO 
262,000 6230 204,700 4090 7.3 10.8 1.27 
219,100 4710 171,200 3680 13.8 8.' 1.12 
210,300 4710 164,300 3680 10.0 8.2 1.15 B' 
201,800 4710 157,700 3680 6.' 7.9 1.18 
172,500 4180 134,800 3270 15.S 6.8 '.05 
160,000 4180 125,000 3270 , .. 6.4 1.09 B8 
152,000 41 8<) 118,800 32;0 '.7 6.' 1.12 -

C and C'-<:oe!llclell1" ghen'" \he table. 
w_co~C'; x _ co;C'; Cor C'_ WL-SlI_ l tS. 
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COMPARISON OF 

BETHLEHEM GIRDER BEAMS 
WITH GrADE ... 0' "M I II ICA .., ST,.HDA ItD SlA M S. 

ImlLllb &llIID nns. I 1Qtm'1Lm &IUlU .... , or umc.u ITlIlIW JIlD. 

~~ 
~ 

y.;pl 
.~ .. "f :~ ..... "'-- ...:: - ..... .... 

,~. .... ",",u • -~ "n ,. .... , .... ..... "'- ..... .J£.. ------------ -
G30. 00 200 610.3 

030 30 175 623.5 

GOS. 28 180 619.2 

G28 " 162.5 461.8 

G26. 26 160 432.2 

G26 26 100 400.0 2 24 100 396.8 60 

024& " 140 3lSS.5 , 
" 80 348.0 20 

024 24 120 S02.6 2 20 .. 301.8 " 020 .. 20 140 293.8 2 20 80 293.4 20 

020 20 "' 236.9 2 20 " 234.0 18 

G18 18 " In.3 2 18 " 176.8 18 

G15b 15 140 212.2 , 15 80 212.2 20 

Ol6a 15 10' 162.6 2 15 GO 162.4 16 

010 15 73 JIS.2 2 15 42 117.8 11 

GI2a 12 70 00.2 , 12 40 89.6 10 

G12 12 55 72.0 2 12 SUi 72.0 8 

GIO 10 44 48.9 2 10 " 48.8 6 

G. 0 38 37.7 , 0 21 37.8 , 
08 8 32.5 28.5 , 8 18 28.4 3.5 --The ~t/f('cn.mce In we\a:hta doc. no~ Include llep&r&ton for usembllng 
the American .t.an<b.1"d beia_ [1110 .lrdeR. The welghl8 of ItIch 1ep&r&lOA 
nt, from aboul U It.. per tOOl lor tor 8" be&Im 10 _boot &.6 It.. pet fOOl for 
2'-' beo.ma. 1'he aetual eroOOID), hi welaln of tho ~Iblebem OIrder Be&ma 
1Ilncn..oUI!d lathe _we Ulellt. 
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COM PARISON OF 

BETHLEHEM SPECIAL 1: BEAMS 
WITH ... MII:R I C ... N S T ... ND ... R D :z: 81E"'MS. 

nm.uu !PElU IIlIS. iQum.LDT 1IW CU rrUllUllllln, -, 
...... "r ..... kl ..... .~ .. "r .... ' ..... "-;' ...... - .s. . ...,~ • - .s. ....~ :: ...... "- ..... 

.~ - --------
B30 30 120.0 351.4 2 24 80 each 3-180 40.0" 
0 28 28 106.0 292.1 2 '" 8O~h 293.4 05.0" 
B26 26 00.0 234. 1 2 20 G5ea.ch 234..0 40.0" 

B2h 24 84.0 l!l1l.3 1 24 100.0 1984 16.0 
24 82.0 186.7 1 24 90.0 186.6 8.0 

0 24 24 72.0 174.2 1 24 80.0 174.0 8.0 

20 82.0 156.1 1 20 90.0 165.8 8.0 
BOO. 20 72.0 146.8 1 20 80.0 146.7 8.0 

20 68.0 127.0 1 20 75.0 126.9 7.0 
20 63.0 122.3 1 20 70.0 122.0 7.0 
20 60.0 119.3 1 20 67 .0 119.0 7.0 

0 20 20 58.5 117.6 1 20 60.0 1I 7.0 6.' 
18 58.' 98.2 1 18 6.5.0 97.9 6.' 

B18 18 52.5 92.5 1 18 69.0 92.6 6.' 
18 48.6 89.0 1 18 M.O 88.4 6.' 

Bl6b 15 72.0 100.4 1 16 80.0 \06.1 8.0 

" .... 0 88.' 1 15 70.0 88.' 6.0 
BIlla " 54.0 81.4 1 " 60.0 81.2 6.0 

" 46.0 64.6 1 15 00.0 64.6 '.0 
15 42.0 62.0 1 " 46.6 61.9 4.' 

Bl' 15 38.0 69.0 1 1;) 42.0 68.' 4.0 
Bl2a 12 30.0 45.0 1 12 40.0 44.8 '.0 

12 31.0 37.6 1 12 34.0 3i .6 3.0 
Bl2 12 28.6 36.1 1 12 3l.5 36.0 3.0 

10 27.6 26.' 1 10 30.0 26.8 2.' 
BID 10 24.5 2". 1 10 27.0 25. 2.' 

10 22.6 24.6 1 10 25.0 244 2.' , 23.0 20.5 1 , 25.0 20.4 2.0 
. 0 , 21.0 197 1 9 23.6 19.8 2.' , 19.0 18 .9 1 9 21.0 18.9 2.0 

8 21.25 16.2 1 8 23.0 \6. 1 17' 
B8 8 18.0 ISO 1 8 20.0 15.0 2. 0 

8 16.25 14.3 1 8 ] 8.0 142 1.75 
· Thill difference In weljl:b"doesnol Includellepa. ... tol1llorusembllng the 

Amerle&n Ii&ud.ard. ~ .... IIl\.O atrdel1l. 
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DIMENSIONS AND PR OPERTIES OF 

W i j 
_i -.-~- , 

BETHLEHEM ROLLED STEEL 

14 " H COLUMNS. Ill.... ...:t... 
~ I ' /, 

1----1--1.01 -I .. t.. 'I'-,r-' DIMItN.'ON. I N INeH t • • 

":b.,... iIIoIIIlIl 

1--__ I!,.::.,:: .... ::+,..::.D.,.i._T:..,I~ _ W __ M ___ N_ G _L_ 
42.6 IS~ ~ 8.00 .33 A!lI .567 151j: 

H14 . 

HI< 

lIl4.a 

JIJ4 b 

47.8 13~ I, 8.04 .37 .553 .630 15" 
6104 13~ !, 9.00 .37 .544 .630 16X' 
67.1 13n Ji 9.04 .41 .606 .692 16~ 

61.0 ISn Ji 10.00 AI .697 .692 16it 
66.7 IS" H 10.03 .44 .659 .7M 17t'. 
71.0 13K H 11.00 .44 .649 .7M lin 
77.6 131' J( 11.04 AS .71 2 .817 17J( 
82.2 IS?, ~ 12.00 ,48 .702 .817 18Ji 
89.2 14 H 12.04 .52 .765 .880 18~ 

93.7 14 H IS.OO .61 .755 .880 19}i 

""""ii8.8~H 14.00 .51 .70 ~ 19~ 
106.7 14}i U 14.M .55 .S03 .942 19 ~. 
114.6 14}( H 14.08 .59 .870 1.005 20 _ 
122. 5 14~ I 14.12 .63 .933 1.067 20", ..... 
130.5 14 M I;" 14.16 .67 .995 1.130 20j( II 
138.0 loi n I H 14.IY .70 1.0b8 1.192 20~ 
146.0 14J( 11'\- 14.23 .74 1.120 1.255 20M ~ 
IM. I 14.* 1).( 14.27 .78 1.18S 1.317 \!On .~ 
162.2 15 l.fI. 14.31 .82 1.2-15 1.380 2OJ( ~ 

164.4 16 I I.- 14.57 .82 1.242 1.380 20H .5 
172.7 13}i 1 ~ 14.61 .86 1.S05 1.442 21h .J 
180.9 15}( I n 14.65 .90 1.367 1.505 211'\-
189.3 16)i 1 ~ 14.69 .94 1.430 U.i67 21J( 
197.6 15>' 11\- 14.73 .98 1.492 1.630 21)i 
206.0 161j: 1)i 14.i7 1.02 1.500 1.692 21M 
214.4 JaJ( I I-! 14.81 1.06 1.617 1.7M 21 n 
~ 15U 1~ 14.84 1.09 1.1\30 1. 81 7 21J( 

230.8 16 I tt 14.88 U S 1.742 1. 880 21" 
239.3 16}i I Y' 14.92 1.17 J.8()5 1.942 22 
247.9 16}( I H 14.96 1.21 1.867 2.005 22}i 
256.5 16" 2 16.00 1.25 1.930 2.007 22J( 
265. 1 16M 2-h 15.04 1.29 1.992 2. 130 2:.!" 
273.7 l!3H 2» 16.08 1.33 2.000 2.192 22ft 
282 4 16" 2h 15.12 1.37 2.117 2.255 22h 
291.2 16U 2}( 15.16 1.41 2.180 2.317 22 H 



UETIlLEI1EM 8 TERL COMPANY. " ., 
PIMENSIPNS AND PROPERTIES PF '-JEJ BETHLEHEM ROLLED STEEL 

14" H COLUMNS. 
i • . ,. ... AXI8 xx . AXI8 YY . • ...... ..... ..... ,-, ...... ..... ,-, ... .. Wiu.r , .. .~ ti l...m.. ... aIu. G~ til....u... loI'oh ... Gyn.~ . ..... 

po'''' .... I S , I' S ' , 
----- ---_. - ----

426 12.53 400.8 59.9 '" 43.6 10. 9 1.87 
47.8 14.07 454.1 67.3 5.68 49.7 12.4 1.88 
61,4 15.12 408 , 73.8 5.76 68.8 15.3 2.13 
67.1 16.79 658.5 82.0 6.77 77 .6 Ii. 1 2.16 
61.0 17.95 607.5 89.2 6.82 103.7 20.7 2.40 
66.7 19.61 672.5 97.8 5.84 115.1 23.0 2.42 H141 
71.0 20.88 7270 105.7 5.90 160.2 27.3 2.68 
77.6 22.81 BOO.' 116.4 5.93 165.9 30.1 2.70 
112.2 24.17 860.4 12M 6.97 211.0 35.2 2.96 
89.2 2{1.23 9424 134.6 6.99 231.4 38.4 2.97 
93.7 27.M 1004.7 143.5 6.04 288.5 44.4 3.24 ---- --- ---------
98.8 2O.0il 10706 153.0 tl.07 355.' 60.8 '.50 

10il 7 31.38 11 66.6 165.2 6.10 387.8 65.2 3.62 
114.6 33.70 1264.5 177.5 6. 13 420.3 59.7 3n 
12:l.5 36.04 1364.6 189.9 6.16 453.4 64.2 '.65 
130.5 38.38 1466.7 202.3 6.18 486.9 68.8 3'56 IT" 
138.0 40.59 1568.4 214.5 {I.21 519.7 73.3 3.58 
146.0 42.95 1674.7 227.1 6.24 554.4 77.9 3.59 
154.1 ".38 1783.3 23\).8 '.27 589.5 82.6 3.61 
162.2 47.71 1891.0 252.5 6.31 625.1 87.4 I~ 164.4 48. 36 1924.7 256.6 6.32 65" 90.6 3.69 
172.7 50.78 20395 269.7 6.34 697.9 955 3.71 
180.9 53.22 211)6.7 282.8 {I.37 736.5 100.5 3.72 
189.3 00.67 2276.1 29<1.1 6.39 775.8 105.6 3.73 HI4a 
197.6 5S. I :! 2397.9 309.' 642 815.6 110.7 3.75 
200.0 60.59 2622.1 322.8 6." 8S6.0 115.9 3.76 
214.4 63.07 2648.7 386.3 6.48 897 .0 121.1 3.77 
222.3 65.39 2i74.5 349.5 6.61 936.6 126.2 I 3.78 
230.8 67.89 2906 9 363. 2 6.55 978.7 131.6 3.80 
239.3 ';0.39 3039.9 377.0 6.57 ]021.4 136.9 3.81 
1147.0 72.9\ 3176.3 390.9 6.60 10647 142.3 3.82 
256.5 75.43 3315.4 404.9 6.63 1108.7 147.8 3.83 f:i14b 
266.1 i7.97 :H57.0 419.0 6.00 11 53.3 153,4 ,8> 
2i3.7 80.51 3601.2 433.2 6.69 1198.5 158.9 3.86 
282.4 83.07 3748.1 447.6 6.72 1244.3 164.6 3.87 
291.2 85.63 3897.7 4G2.0 6.75 1290.7 170.3 3.88 



------------ ---- -------------

" BETULE Llt: y STEEL CO~[PANY. 

.< "" -_OJ 
-or , 

DIMENSIONS AND PROPERTIES OF 1 " . - I:: . , 
G" w ~ ; BETHLEHEM ROLLED STEEL , , , 

- --~-•• , 
13 " H COLUMNS. " T 

. -,-
i 'v: 
I--- -.--~- "l 

"''fl OI""[N SION. iN INCHES . ...... "" ... -b a llor . .... .. ,* D T B W M N G L 
--- - - - ---------- - I-

4\.2 12" " 8.00 .33 .... , .562 I<j( 
46.3 12" / , ~. O4 .87 ... 8 .625 " Ii 

, 49.9 12)/ /' '.00 .37 .539 ,625 151. 
55.' 12" 9.03 .<. .601 .687 I ' h 

1113, 68.0 12" " 10.00 .<. .591 ,687 16}i 
64.9 12~ II 10.04 A ,} .6M .750 1Oj( 
69.1 12j( ,jI 11. 00 ... .644 . I/)() I' li 
7:::; .6 12}i 11.04 .<8 .707 .812 17 
79.8 12* j( 12.00 .<7 .697 .812 17" 86.6 

14-- .!L 12.04 .51 .760 .875 17)( 

91.5 13 

~ 
13.00 .51 .75' .875 18~ 98.9 1 3~ 13.0. .55 .813 .DS7 18 

100.2 13>' 13.0S .59 ,875 1.000 18" ~ 113.6 13" 13.12 .63 .938 1.062 18)( 
HI' 121.0 13" :~ 13.16 .67 1.000 1.1 25 I ' li " 128.0 I'" \3.19 .7' 1.063 U Si 19 II 135.5 I'j( II. 13.23 .74 1.125 1.2.'>0 I . " 

143.0 "Ii 1)( 13.27 .78 1.188 1.312 19>' ~ 
150.6 ;4- 1,\ 13.31 .82 1.2.50 1.375 19" • 

l! 
156.4 U :n 14.00 .82 1. 243 1. 371i I ' ll 8 
164.2 .. " 14.04 .86 1.3()6 1.437 19 I •• 172. 1 .. >, :~ 14.08 .'0 1.368 1.000 20h 
ISO. 1 1<" 14.12 .94 1.431 1.562 :g~ 

~ 

JII3a 188.0 1<" :J': 14. 16 .98 1.493 1.625 
196.1 H" 14. 20 1.02 1.556 1.687 20" 204. 1 H)( :U 14.24 I." 1. 618 1.750 roM 
211.7 "Ii 14.27 1.09 1.681 1.8 12 ,." 219.8 ~ IU 14. 3l 1.\ 8 1.743 1. 876 2Oj( 
2"26. 5 15 I ~ 14.88 1.1 8 1.737 1.875 21}i 
234.9 15J.i 1 14.92 l.I7 1.800 1.937 " >' 
2~3. 3 15~ IH 14.96 1.21 ] .862 "000 21" 

lli3 h 25 1. 8 "" 2 15. 00 1.25 1.925 2.62 "" 260. 2 I'" 2~ 15.M 1. 29 1.987 2. 12.5 21" 
268.8 15" 2 15.08 1.33 2.050 2. 187 21i( 
277.3 15)( 2~ 15. 12 1.37 2. 11 2 2.250 " Ii 286.9 I5Ii 2 15.16 1.4 1 2.lio 2.312 22 



)lE TIi LEUBM STEE l, CO)I PANY. 63 

DIMENSIONS AND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 

13" H COLUMNS. 
,-:t~ 

"',"U ~ AXIS XX. A X IS YY. 
ktJ., 11 ..... 1 ktIoa Iodluol 1l ...... 1 &ottioo. lodl .. 01 

, .. 
..... 
I .. b&'. ~ Sqastt 0I~ loioJu. Gyrotia. 011.., ... 'oiul ... GpotloL 

]lll"r ... ~_' __ S_ ' __ " _~'-"~'_I __ ~ 
41 .2 12.12 334.5 64.1 5.2,; 43.2 10.8 1.89 
46.3 13.62 379.7 60.8 0.28 49.3 12.3 1.90 
49.9 14.67 417.0 66.7 5.33 68.2 15.2 2.16 
56.0 16.17 4Q6.5 73.9 5.3i 76.6 li.O 2.18 
68.9 17.33 608.3 80.5 5.42 102.8 20.6 2.44 
64.9 19.09 665.6 88.7 0.4-1 114.6 22.8 2.45 
69.1 20.33 611 .2 95.9 5.48 149. 1 27.1 2.71 
75.6 22.22 6H.8 lO·t8 5.51 164.8 29.9 2.72 
79.8 23.46 723.5 112.4 0.55 209.0 34.9 2.99 
~ 2-').48 793.6 122. 1 5.58 229.9 38.2 3.00 

9Ui 26.93 847.9 180.5 5.61 286.7 44.1 3.26 
98.9 29.08 924.8 140.9 0.64 312.5 47.9 3.28 

106.2 31.24 1003.5 151.5 5.67 338.8 51.8 3.29 
lI3.6 33.41 1083.9 162.1 5.70 365.5 55.7 l:l.3 1 
121.0 35.59 1166.1 172.8 5.72 392.7 59.7 3.32 
128.0 37.64 12-18.1 183.2 0.76 419.3 63.6 8.34 
135.5 39.84 1333.9 194.0 0.79 447.4 67.6 3.35 
143.0 42.06 10421.7 204.9 0.82 475.9 71.7 3.36 
~ 44. 27 1011.4 215.9 ! 0.84 504.9 76.9 3.38 
156.4 45 .99 1681.6 225.9 6. 86 685.1 83.0 3.67 
16'1.2 48.30 1077.6 23i..'i 6.89 019.0 88.2 3.58 
172.1 50.63 1775.6 249.2 6.92 6&3.6 92.8 3.59 
180.1 52.96 ]875.5 260.9 6.95 688.6 97.5 3.61 
188.0 66.31 1977.7 272.8 5.98 724.2 102.3 3.62 
196.1 57. 66 2081.9 284.7 6.0 1 760.3 107.1 3.63 
204.1 60.03 2188.4 290.7 6.04 797.0 1l1.9 3.64 
21i.7 62.25 229-1.2 808.5 6.07 832.4 1I 6.? 3.66 
219.8 64.64 2404.9 320.7 6. 10 870.2 121.6 3.67 

226.0 
234.9 
243.3 
251.8 
260.2 
268.8 
277.3 
"",9 

66.62 
69.09 
71.56 
74.05 
76.64 
79.06 
8 1.56 
84.09 

2492.7 
2609. 7 
2729. 1 
2850.8 
2974.9 
3101.5 
3230.0 
835\.9 

332.4 
340.1 
357.9 
370.8 
383,9 
890.9 
410.2 
423.6 

---------
0.12 976.8 131. 2 3.83 
6. 15 1018.6 136.6 3.84 
6. 18 1061.8 141.9 3.85 
6.21 1105.7 147.4 3.86 
0.24 1160.2 152.9 3.88 
6. 26 11 96.4 158.5 3.89 
6.29 1241.2 164.2 390 
6.32 1287.6 169.9 391 

m3a 

Hl3 

H lSa. 

III 3 b 



.. BETHLEUEM STEEl. COM PAS Y. 

. :.il·r;·T "O"SI'NS 'ND PROPER"ES OF 

'0;>.. ... ~ ? BETHLEHEM ROLLED STEEL , , 
... :;.. ---"-_.i... 12" H COLUMNS. 

J....···.··1C'4 
':t" OIMINS I ON a I N I NC H IS. ..... 
~ .... ~I_N_ ...... 
po .... D T B W G L 

------- - ---- -- -
40.0 11" ,:' 8,00 ,33 .4!H .5.>8 14~ 45.0 1IJj 8.04 .37 .64a ,620 I4 

48.1 llJj J' ',00 ,,. ,S34 .620 14)( 

Hl2e 
55.6 11)( 9,04 .40 .,,. ,6l<3 14i< 
57.4 11)( ,. 10.00 .40 ,/j87 ,633 1'1. 
"'3 11 i< It 10.04 ,U .649 .74,; 1'1. 
67. 1 1Ii< J1 11.00 .43 ,63' .745 16/, 
73.4 12 11.04 .47 .702 ,SQ8 ~ 78.0 12 

~; 
12.00 ,47 .692 ,SQ8 17 

84.7 12J.i 12.04 .61 .1M .870 17 }i: 
91.6 12)( 12.08 .M .817 .933 17)( 
98,3 12,. 12.12 .69 ,8SQ .99' 17" • 912 105.2 12" 12. 16 ,63 . 942 1.058 :li ~ ~ 112.1 12" ]tI 122<> .67 1.006 1 12<> 0; 

118.6 12)( 12.23 .70 1.067 Ll83 17 II 126.6 12U ]11 12.27 .14 1.130 1.245 17 
132.5 13 12.31 ,78 1.l!l2 1.308 17 -0 

138.1 13 ~ 13.00 .78 1.185 1.308 18l'1 
~ 
0 

146.4 13" 1/. 1304 8" 1.248 1.370 18 S 
152.7 13)( 1" 13.08 ,86 1.310 1.43., 18" 

" 160.1 13" ]l'I 13. 12 ,90 1.373 1.496 18)( 
~ Hl2a 167.ti 13" 13. 16 .94 1.436 1.M8 18i< 

1749 13" 

is 
13.20 ,OS 1.498 1.620 19 

182.4 13)( 13.24 1.02 1.66Q 1.688 19" 
189.9 13i< 13.28 1.06 J.6:'!3 1.745 1')( 
197. 1 I4 J3.31 1,09 1,685 1.808 1." 
2<>4.' 14 1)( 14.00 1.09 1.679 1.808 I·U 2lZ.8 14}i: 1U 

14.04 1.13 1.741 1.870 l' 220.7 14,!.( 1> 14.08 117 1.804 1.933 2<>1. 
228.G 14" Itt 14.12 1.21 1.866 1.99,) 29,.. 

H l 2b 236.6 14~ 2 14.16 1.26 ] .929 2.MB 29~ 244.6 14" ;~ 14.20 1.29 1.991 2.120 29 
252.8 14h· 14.24 1,33 2.054 2.183 2<>" 
260.1 14i< i~ 14.28 1.37 2.116 2.246 ~~ 268,8 I' 14.32 1.41 2.17D VlO8 



BETULEIIEM ST E)'; L COMPANY. " ., 
DIMENSIONS AIjO PROPERTIES OF 

'-JE~ BETHLEHEM ROLLED STEEL 

12" H COLUMNS. 

" - .". ytfl AXIS XX. AXIS YY • . , 
WirIII l.lMiutt - - ,-, ,-, ..... lad.iutt ..... .... . ~ ....... lIootal... Gpu>oa. -- 1 .... a1 ... . -. ...... .. '''' ..... I ~-'- I ' S' " -

40.0 11.76 282.1 49.1 4.90 42.8 10.7 1.91 
46.0 13.23 32M ".2 4.92 48.' 12.2 1.92 

48.1 14.16 351.6 60.6 4.98 67.6 15.0 2.19 
,..6 16.76 896.4 67.3 6.01 76.3 16.9 2.20 R.12. 
67.4 16.89 430.8 73.3 6.05 102.0 20.4 2,46 
63.3 18.61 480.0 80.8 •. ,. 113.8 22.7 247 

67.1 19.74 618.0 87.3 6.12 148.0 26.9 274 
78,4 21.60 572.8 .... 6.16 163.7 ".7 '" - - ----------------
78.0 22.94 615.6 102.6 6.18 208.1 84.7 8.01 
84.7 24.92 676.1 111.5 6.21 228.0 87.9 3.03 
91.5 26.92 738. 1 120.5 5.24 249.2 41.3 R04 
".3 28.92 801.7 129.6 5.27 270.1 44.' :1.06 

1(),).2 80.9"- 866.8 138.6 '.30 291.7 48.0 3.07 HI2 
112.1 82.96 933.4 147.9 '.33 313.6 51.4 3.08 
118.6 84.87 1000.0 150.9 5.36 335.0 54.8 3. 10 
125.6 36.91 1069.8 166.2 '.38 867.7 58.3 3.11 

~ 38.97 1141. 3 175.6 5.41 880.7 61.9 3.13 

138.1 40.61 1198.8 184.4 5,43 446.4 68.7 3.32 
14.6.4 42.76 1275.6 194.4 6.46 478.7 72.7 3.33 
102.7 44.92 1854.2 204.4 6.49 601.6 76.7 3.34 
160.1 47.09 1434. 6 214.6 5.62 629.8 80.8 3.35 
167.6 49.27 1016.9 224.7 .... 558.5 .... 8.87 HI2a 
174.9 61.46 1601.0 235.0 .... 687.7 89.0 3.38 
182.4 53.66 1686.9 245.' 5.61 617.4 93.3 3." 
189.9 65.87 1774.7 2M.8 '.64 647.6 97." 3.40 

~ 67.96 1862. 2 266.0 5.67 676.6 101.7 3,42 --
204.9 60.27 1950. 8 278.7 0.69 784.8 112.1 3.61 
212.8 62.68 2046.7 289.8 5.72 820.6 116.9 8.62 
220.7 64.91 2144.7 301.0 5.75 856.8 }21.6 8.63 
228.6 67.24 2244.7 312.3 5.78 893.6 126.6 3.66 
236.6 69.59 2346.9 323.7 0.81 931.0 131.5 3.66 H12b 
244.6 71.94 m I .1 385.2 5.84 969.0 136.5 3.67 
262.8 74.31 2557.6 346.8 6.87 1007.5 141.Ij &68 
260.7 76.68 2666.2 308.' '.90 1046.5 146.6 3,69 
268.8 79.06 2777.0 370.3 5.93 1086.2 151.7 &71 



.. D8TIJLEHEIaI STEE l. COM PANY. 

.":, T 

-T 
- -j , 

OJ.ENSIONS AND PROPERTIES OF , 
" 

, , • ~ w , ; BETHLEHEM ROLLED STEEL , ___ . .L , 
.1 , 

11" H COLUMNS. . . _ L -.... , 'v' J.----.---- o{ 

"1" D'M~NS'ON. IN INCH' •. ..... 
~ ~I~ I , .. bor. -.. "" D T • N G L 

-------------- ------
38.' '0)/ " 8.00 .32 .476 ."3 " ... 43.3 1Oj{ I , 8.04 .36 .fi39 .615 1817 .. 

IIlI s 46. 8 10j( I. 9.00 .36 .'20 .6Ui , .... 
52.1 IOIi )/ 9.04 .40 .fi91 .678 ",.. , 
" .. IOIi )/ 10.00 .40 .582 .678 1411 
61.3 l! II 10.03 .43 .64' .740 14Jt 
------------------
"., l! II 11 .00 .43 .6,. .740 " ... 71.7 1l,!i j{ 11.04 .47 .(;97 .803 "II ~ 
77.9 11)( /I 11.08 .51 ,i60 .865 I'll 

~ 

,.; 
84.2 l! )/ i> 11.12 ." .822 .928 15M 'I 

ill! 90.' lin /I ILl6 .59 .88' .990 ' ..... ~ 
90.8 11 )/ , 11.2{) .63 .947 1.053 16", • 

103. 1 1I j( I,.. 11.24 .67 1.010 1.1lS 16,.. 1! 
109.1 "1< I Jj 11.27 .70 1.072 1.178 16)/ g 

115.5 12 It. 11.31 .74 1.135 1.240 "" •• 
~ ----------------

l::!O.9 12 ,,.. 
12.00 .74 1.128 1.240 17 

127 .6 I2Jj 1)( 12.04 .78 u'OO 1.303 17 J.i 
134.4 12)( It. 12.08 .82 1.2.53 1.365 17Jt 
141.2 121< '1< 12.12 .86 1.315 1.428 "Jj 

IIlla 148.1 12" '" 12.16 .90 1.378 1.'190 "" 164.9 12)/ ,,, 12.20 .94 1.440 1.653 ",.. 161. 9 12K 'I. 12.24 .98 1.503 1.615 17/1 
168.8 121< ,)/ 12.28 1.02 1.565 1.678 17H 
175.8 13 'II 12.32 1.06 1.628 1.740 liM 



BETHLF.REM STEEL COM PANY. " ' : 
DIMENSIONS ANO PROPERTIES OF 

'-3E~ BETHLEHEM ROLLED STEEL 

11" H COLUMNS. 
:, 

""1 ':r I 

AX' . XX. AX'. YY. .- j" .• ._, Wi_II --- • ::=" Gr=- • ...... '=- ..... ... .- ID.u.. I- . ...,. .. "" - I _S_I~ I ' S ' , 
f---,-- ----

38.' 11.30 234.1 44.1 4.55 42.4 10.6 1.94 . . ., 12.73 266.8 49.6 4.08 48.4 12.0 1.95 

46.8 13.76 293.5 ".6 4.62 67.0 IU 2.21 Jllla 
52. 1 IIp2 "".7 00.8 4." 75.7 16.7 ~22 

55.' ]6.44 BOO.5 66.3 4.68 101.2 20.2 "47 
61.3 18.02 401.2 73.0 4.72 112.6 22.' 2." 

f--- --------------.... 19.26 434.6 79.0 4.75 147.0 26.7 2.76 
,1.7 21.08 481.2 86.5 4.78 162.6 29.' 2.7S 
77.9 22.91 529.2 114.1 4.81 17S.6 32.2 2.79 
S4.2 24.76 578.4 101.7 4.83 194.9 ".1 2.81 

90.' 26.60 628.9 109.4 4." 211.6 37.9 2.82 HlI 
96.8 28.46 680.8 IIi.l 4.89 228.6 40.8 2.83 

103.1 30.33 734.0 124.9 4.n 245.9 43.7 2." 
109.1 32.10 787.2 132.5 4.95 262.8 46.6 2.86 
115.5 33.98 843.1 140.6 1 4.98 280.7 49.6 2.87 
-- - - ---,-----------
120.9 36.54 889.4 148.2 '.00 333.5 ".6 '.06 
127.6 37.53 949.9 156.7 5.08 "' .. 59.0 3.08 
134.4 39.52 1011.9 16ii.2 .... 377.4 62.5 '.09 
141.2 41.53 1076.6 173.9 5.09 399.8 M.' 8.10 
148.1 43.54 1140.5 182.4 5.12 422.6 69. 6 8.12 I111a 
164.9 46.57 1207.2 191.2 5.15 445.8 78.1 8.13 
161.9 47.60 1275.6 200.8 5.18 469.4 76.7 3.14 
168.8 49.55 1846.4 209.0 5.21 498.4 8M 3.15 
IiS.8 51.70 1417.0 218.0 5.24. 517.9 84.1 8.17 



------------------------------------------- ----, 

os BETHLEHEM STEE L COMPAN\', 

D'_USIONS IND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 

10" H COLUMNS. 

--, 
.":,_ T -- -j , , , , , 

? ~ w ~ , __ . ..r_ , 
•• • , ... .,.-, . / , _L , , , 

!----. ---- "1 

I '~" 
D I MENS ION S IN IN C HES • -- --

• s:. ~ I ~ ! 
", ' to!. D T B W M N G L 

-- - - - - ---- ---- ---- ---- ----,--
37.2 9J( ~ 8.00 .32 .471 .548 12H 
42.0 'Ii I. 8.04 .36 .534 .GIl 12K 

BlO B 
45.4 ." I. 9.00 .36 .524 .611 "" 50.' 10 I' 9.04 .40 .587 .673 13" 

----
~I-;I IO.OO 

---- ---- --------
5U .39 .577 .673 14,\ 
59.7 10:4 H 10.04 .43 .639 .736 141. 
6.1. ' 10)( j( 10,08 .47 .702 .798 "" 71.1 10" H 110.12 ." .764 .861 14" ~ 

HI0 76.8 10" ~ 10.16 ." .827 .928 "1' ~ 

82.6 10" II 10.20 .59 .889 ,986 14j( I 
88.4 10j( 1 10.24 .63 .952 1.048 14" ~ 
94.2 IOU IIh 10.28 .67 1.014 1.111 " 

S • '07 11 l }i 10.S1 .70 I,On 1.173 15}i 0 
u 

---- -,-, -I '" ---- ---- ------ ----. •• 
104.7 11.00 .70 1.070 1.173 15tf ~ 

110.9 ll Ji 11.- 11.04 .74 Ll33 1.236 161-1 
117.1 1I }( 1,5( 11.08 .78 1.19ti 1. 298 ''It 
123.4 II I' 11. 11.12 .82 I.'" 1.361 I 5U 

RIO. 129.7 11" ," 11.16 .86 1.32Q l A23 161. 
136.0 II I' Ii. 11.20 .90 , .383 1.486 161. 
142.4 il j( ," 11.24 ... 1.445 1.MB 16,., 
148.8 11" 11. 11.28 .98 1.508 1.611 16/1 
155.2 12 ' I' 11.32 1.02 1.570 1.673 16~ 



BETHLY.HEM S T Y..: L C OMPASY. " 
DIMENSIONS AND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 

10" H COLUMNS • . : 
'-3E~ 

:. 

"'''\1 ... AXI. xx . AX I. YY • 

" ..... ..... ..... ..... - ._, ..... '= 
._, ..... , .. ,. .~ ........ ... ~ of l.orti.o. .. - r.:.... ...... 

.-"" .... I S , I ' S ' -- - - - ----- ---
37.2 10.95 192.0 39.4 ~19 41.9 10.5 1.96 
42.0 12.34 219.2 .~. 4.22 48.0 11.9 1.97 

45.4 13.86 241.4 .... '.20 6604 14.8 2.23 
RIO, 

50.6 14.88 272.5 54.5 '.28 75. 1 16.6 2." - - - -------------
64.1 15.91 296.8 59.4. 4..32 10004 20.1 2.51 
59.7 17.57 331.9 6.\.6 '.35 112.2 22.3 2.53 
,'-' 19. 23 868.0 71.8 4.37 124.2 24.6 2." 
71.1 20.91 405.2 78.1 ~40 136.5 27.0 2.06 
76.8 22.69 443.6 84.5 4.43 149.1 ,. .. 2.57 UIO 
82.6 24.29 483.0 .... 4.46 162.0 31.8 .. , 
".4 26.99 623.6 97.4 4.49 176.1 34.2 2.6<> 
.<2 27.71 665.2 103.9 4.52 188.6 36.7 2.61 

".7 29.32 607.0 llO.4 4.'" 201.7 39.1 2.62 

t- - - ------ - ----- - -
10·1.7 SO.80 643.6 117.0 4.57 243.7 44.8 ~81 
lJO.9 32.62 600.3 124.1 '.6<> 260.6 47.2 2.83 
117.1 34.45 738.2 131.2 4.63 277.6 60. 1 2.84 
123.4 36.29 787.4 138.4 '.66 295.0 53.1 2.86 
129.7 38.14 838.0 145.7 4.69 312.7 .56.0 2.86 1110 a 
136.0 40.00 889.8 153. 1 4.72 330.' 59.1 2.88 
142.4 41.87 943.0 160.5 4.75 349.3 62. 1 2.89 
148.8 43.75 997.6 168.0 4.78 363.0 M.' 2.90 
1U.2 45.64 1063.6 175.6 4.80 387.2 68.4 2.91 



1U BETIILEIIEM STEE L COMPANY, 

DIMENSIONS AND PROPERTIES Of 

BETHLEHEM ROLLED STEEL 

9 " H COLUMNS. 

"''.1k1 DrMI",.,ON. IN II'tCHE.. __ 

IS::. l: _D_ ~_._I~~ _~J_G_ --=-
H9, 

II' 

II'. 

28.S 8J( if 7.00 .28 .414 .481 11}( 
32.9 S}i ~ 7.04 .32 .476 .543 ll~ 

36.0 8~ Ji 8.00 .32 .466 .543 12 
40.6 {) If 8.04 .36 .629 .606 12}i -----1--1-
:::~ !}i Jf.n ::~ :: :~: :: ~;~ 
64.0 9].( H 9.08 .43 .60(.1 .731

1

13 
69.1 9~ J( 9.12 .47 .707 .793 13}i ~ 

~ 
64.S 9~ H 9.16 .51 .769 .8M 13,!( <0 
69.5 91' Ji 9.20.55 .832 .918 ISh II 
74.7 91( H 9.24 .59 .894 .981 131r ... 
SO.O 9U 1 9.28 .63 .967 1.043 ISh I 
::::: :: 1::: ::: ::::: :::: I ::: .S 
95.3 IO}i 1}1 10.03 .70 1.075 1.168 14)( ..J 

100.9 IO}( I h 10.07 .74 1. 137 1.231 14 ft 
106.6 lO)i l}{ IO.n .78 1.200 1.293 14Ji 
112.3 10M 11. 10.15 .82 1.262 1.356 14" 
11 8.1 10" lJi 10.19 .86 1.325 1.418 14J( 
123.9 lOJ( In 10.23 .90 1.387 1.481 14}i 
129.7 IOU 1M 10.27 .94 1.450 1.643 15 
135,6 11 lh 10.31 .98 1.512 1.606 lCi}i I 



BET II LEHEl( STEEL COMPANY. " 
DUIEIIISWIIIS AIIIO PROP£RTlf S OF 

BETHLEHEM ROLLED STEEL 
9" H COLUMNS . . , 
'-JEJ 

f- • 
""!r'.u.. AX ' . XX. AX'. YY. I 

j...:f.. • I I..... lMiuol .... I..... bliuol ..... 
s.&Il,klol., ...... 01';" WaIu. 'r::: j oIl..u.. ...... '/:f:o ...... 
,. hoi. ~ --.!..-.- _ 5_ -' __ "_ ~I~ 

28.8 8 ... 1111.3 27.3 3.76 24.7 7.0 1.71 
32.9 9.69 138.6 31.2 "8 28.7 8.2 1.72 

86.0 10.69 164.6 34.8 3.82 4l.(j 10.4 .. 98 
Hils 

40.6 11.05 177.0 39.3 S ... 47.6 1I.S '.00 --'-----------------
43.8 12.&1 194.7 43.3 3.811 M.' 14.6 2.26 
.... 9 14.37 220.3 '&3 3.91 14.6 'M 2.28 
64.0 16.87 246.8 63.4 3.94- 88.3 18.' 2." 
69.1 17.38 274.2 58.' 3.97 92.8 20.2 ." 
64.' 18.00 30>' 63.7 '.00 101.6 22.2 2.82 B. 
69.5 ,<).4' 331.6 68.' '.03 111.0 2U 2.83 
74.7 21.97 86L. 74..2 < .. 120.8 26.' 2.34 
So.o 123.62 392.6 79.6 4.09 130.7 28.' ~36 
85.3 25.08 424.6 84.9 4.11 140.9 SO.2 ~37 e-:.:.- - - -----------
90.9 26." 452.6 90.' 4. 14 173.1 34.6 2.06 
95.3 28.02 486.8 ".2 4.17 185.2 86.' 2.57 

100.9 29.68 522.9 102.0 '.20 19S.1 39.4 ~58 

106.6 31.~ 660. 1 108.0 4.23 211.3 41.8 <60 
112.3 33.04 698.4 1I4.0 4.26 ~..4.8 H.8 2.61 BOo ,,., 34.73 637.8 120.1 4.29 238.' 46.S 2.62 
123.9 36.44 678.3 126.0 4.32 25<. 49.4 2.63 
129.7 138•15 720.0 m. 4.34 j 266.' 62.0 ~" 
136.6 39.S7 762.S 138.7 '.38 281.6 .... ~66 



,2 B}:TIILY.HY.M STEEL COMPANY. 

DIMENSIONS AND' PROPERTIES OF 

BETHLEHEM ROLLED STEEL 
a" H COLUMNS. 

, --F 
.+, T - -j : 

" , 
" g, I; ; ~ 

, :) 
.iI. ---~- , 

"'T ' '_.L : v : r----.----, 
W';,kl DIMII:~ .'O~ . IN I NC HES • 

• s::=.. 'r:'......,.. I' 
___ .. ,~ _D_~_B_~~I_N __ G_ --,=-

H8. 

H8 

H8. 

ro.7 71' ~ 7.00 
31.8 8 ~ 7.04 

.28 .409 .476 IDle 

.32 .471 .638 IOU 
------------------~ 

'''' 39.1 
43.6 
48.2 
62.8 
57.4 
62.1 
66,8 
71.6 

8 ){ 

8){ II. 
8)( Ii 
81i 1I 
8){ )( 
81i H 
8)( " 
81i tI 
, I 

8,00 
8.04 
8,08 
8. 12 
8.16 
8.20 
8.24 
8.28 
8.32 

.81 

," 
,39 
,4, 
,47 
.01 
,M 

." ," 

.4.62 

.524 

.587 

.64\} 

.712 

.7i4 

.837 

.899 
,962 

,'" .601 
.663 
.726 
.788 
.851 
.913 
.976 

1.03$ 

II Ii 
Ili. 
Il l. 
IlH 
IIU :: 
12 ..,: 
I2/, 
12)i 
12)( 

II 

~ --------- -- - ------ --- 8 
," I ,,,. 
.67 1.017 
.70 1.080 
.74 1.142 
.78 1.205 
.82 1.267 
.86 1.330 
.90 1.392 
.94 1.455 

76.0 
81.1 
85.9 
91.0 
96.1 

101.3 
106.6 
111.8 
117.1 

, 
9){ 
')( 
'Ii 
9){ 
91i 
9)( 

' Ii 
10 

I 

1." 
I ){ 
11. 
1]<' 
II. 
Iii 
Ii , 
Iii 

',00 
'.04 
9.07 
9.11 
9.15 
9.19 
9.23 
9.27 
9.31 

1.038 
1.101 
1.163 
1.226 
1.288 
L351 
1.413 
1.476 
1.538 

12U' .~ 
12t' oJ 

13 
13){ 
13)( 
131. 
13i. 
131. 
ISH 



IJ.;TIII,EIIS)I: ST.; E I. COMPANY. " 
DIMENSIONS AND PROPER TIES OF 

BETHLEHEM ROLLED STEEL 
e" H COLUMNS. 

" 

'-JE~ 
, 
" 

--. ,.' - ax ,. xx. AXI. YY . 
or ..... " Io<tlo. tHin.' ..... - ..... -, .... '1::1:' 

,-, J .. w. ... .- ........ '''''- "I~..u.. v..w...1 &i.~ 
'""" . - , S , --"- ~-'-' -- ---------- --

27.7 8.15 93.0 23.S 3.39 24.4 7.0 1.73 

31.8 9." 109.1 27.3 3.42 28.' &I 1.14 HS. 

- - ----------- -
3·1.6 10. 17 121.5 30.4 3.46 41.1 10.3 2.01 

89. 1 11.50 139.5 34.3 8.48 47.2 11.1 '0. 
43.6 12.83 158.3 38.' 3.lil 53.4 13.2 2.04 
48.2 ] 4.18 177.7 42.4 3.54 59.8 14.7 2." 
62.8 ,.5.5, 197.8 46.5 3.57 66.3 16.3 2.07 lIS 
67.4 16.90 218.6 00.7 '.60 73.1 17.8 2.08 
62. 1 18.27 240.2 64.9 3.63 SO.O 19.4 2.09 
66.8 19.66 262.5 59.2 3.60 87.1 21.0 2.11 

71. 6 21.05 285.6 63.6 3.68 94.4 22.7 2.12 

--- ------------- - --
76.0 22.35 .06.8 68.2 3.70 118.9 26.4 2.31 
8l.l 23.84 332.4 72.9 3.73 128.2 28.4 2.32 
86.9 25.25 358.2 77.5 3.77 137.3 ".3 2.33 
91.0 26.76 385.6 82.3 '.80 147.0 32.3 2.34 ... , 28.28 413.8 87.1 3.83 157.0 34.3 2." HS. 

101.3 29.81 442.9 9~0 3.85 167.2 86.' 2.37 
106.6 31.35 472.9 9i.O 3.88 177.7 38.' 2.38 
111.8 32.89 503.9 102.1 3.!}} 188.3 40.6 2.39 
117.1 34.45 "'.9 107.2 3.94 199.3 42.8 2.41 



" BETHLEHEM STEEL CO)( PANY. 

EXPLANATION OF TH E BASE SECTIONS 

OF ROLLED STEEL H COLUMN S . 

When columns are required 01 larger sectional area than 
is provided by the rolled sections of 1-1 columns, it is neces
sary to build a compound section to obtain the desired area. 
This may be the case, for instance, in the columns for the 
lower stories of a higb building. 

Additional sectional a rea may be obtained by riveting 
plates to the flanges of the regular H columns. But where 
the d rilling of the increased number of holes required for 
attaching such plates may be obj«tionable, on account of 
the thick metal in the flanges of the heavy sections of H 
columns, the base sections may be used. These base sec
tions are designed to match their corresponding H columns 
and pennit the addition of plates or other shapes for increag. 
ing the area to the desi red extent, avoiding the drilling of 
thick metal in the flanges. 

The dimensions and properties of these base sections are 
given on the opposite page. The section HI2c is produced 
by the same main rolls and has the same inner contour as the 
series of 12" H columns on pages 6-1-65. If the maximum 
size of the regular 121.1 H column does not provide the 
required area, the base section, H 12 c, can be used and 
increased in area to the desired anlount, in the manner 
indicated by Figs. J, 2 or S on the opposite page. This may 
be necessary lor the heavy columns required in the lower 
stories of a high building. The regular series of similar 121.1 
H columns can then be used in the upper stories, for which 
they provide sufficient sectional area. The regular H 
column section call be joined and spliced to its correspond. 
ing base section in the usual way. 

In like manner the section 1-11 3c can be used in connec
tion with the regular series of 13" H columns with which it 
matches; and similarly, section 1-1 14 c can be used in connec
tion with the regular series of 14" H columns to which it 
corresponds. 



BET Il LE H E li STEEL C OMPANY . 7ti 

BETHl.EHEM ROl.l.ED STEEL H COLUMNS. 

~-'---~--r DIMENSIONS AND PROPERTIES OF ,t 

.4, ' ---r! BASE SECTIONS JE' ' .', b, . ' . " • • '0111 .UILOING U" COLUMN. ""----- --_ .... 

. il ___ 1. : O,.URO.: . c:CTIONAL ... lIIl ... . 
" 0f" . L . 

/----.--6-4 DIMENSIONS . I • 

• ~.' I DIMINIIION. IN 'NCHI • • .... ...... ~ --,. .. 0 T B W M N G L 
----

U1 2<: 134.6 12)( 1> U .SI 1.40 .804 .9" ISU 9.2 1 

Hl ac HoI.O 13" 1> 1U9 1. 41 .806 .937 19U / 10.07 

1II4c 148.0 "" 1> 114.00 1.41 .808 .942 2O;i 11.00 

PROPERTIES . 

w:r' - "' XIII XX . AXI. fT . .... • -- ...... _ ..... ...... ... .~ "-, .... ....... .-
bIalu. 'r= ,. .. , .... .. -.... ~ , .... .-

1 S , I' S ' I ,. 
------

1l12c 13406 39.67 941.6 153.7 ' .88 412.3 67.6 3.23 

1II3c HJ.O 41 .48 11 29.3 172.1 ' .22 438.6 60.' 3.25 

1114 <: 148.0 43.62 l388b 193.8 6.61 468.6 62.9 3. 28 

SUGGESTIONS FOR USING THE lASE SECTIONS OF H COLUMNS IN IUILOtliG 
UP COLUMNS OF UROE SECTIONAL AREA. 

Fig. 1 Fig . 2 Fig. 3 



" BETIILEHEY 8TP.I::L CO)!P A N'Y. 

EXPLANATION O~ TABLES 
OF' SAFE UNIFORMLY DISTfuaUT£D LOADS 'OR 

BETHLEHEM S~ECIAL % BEAMS AND GIRDER 81: ... 11 •• 

The tables on pages ;8-86 give the safe unifonnly distrib-
uted load in Ions of 2000 lbs. on Dethlehem special I beams 
and girder beams for a maximum fibe r stress of 16,000 Jbs. 
per square inch. The tabular loads include the weights of 
the beams, which must be deducted to oblaio the net loads 
the beams will support. 

Safe loads for intennediate or heavier weights of beams 
than those tabulated can be obtained by using the separate 
column of corrections, given fo r each size, !llating the 
increase of s.1.fe load for each pound increase in the weight 
per foot of beam. 

The safe loads on short spans may be limited by the 
shearing strength of the web instead of by the maximum 
fiber stress a\towed in the flanges. This limit is indicated in 
the tables by heavy cross lines. T he loads given above 
these lines are greater than the safe crippling strength of the 
web and must not be used, unless the webs are stiffened '0 
such cases it will generally be advisable to select a heavier 
beam with a thicker web. The maximum $..1fe shear and 
corresponding least span on which the various beams can be 
used for full uniform distributed load is given on page 89. 

It is assumed in these tables that the compression flanges 
of the beams are properly secured against yielding sideways. 
They should be held in. position by tie rods, or other 
means, at distances not exceeding 20 times the width of the 
flange, otherwise the allowable loads must be reduced as per 
the following table: 

II£AIotS tlNStlPI'ORTI:(O SIDEWAYS. 
, ---,-- ........ ,-- ,_ ... 

"-Pol...... 1M. j Loop"'...... 1M. 

~ flange '!I'1dlho. Full tabul&r 10000'1!,r.o lIa~ 1Iid.tl •• ..! " tabul&r Ic.d. 
:to flange wtdlla 10 lIlbllll.r 100Id. 160 flaoge wldthll ! fw tabul. r lood. 
-to flaoge width-. A t I.buIar lor.d. 170 lI.nge ... ldlla A lablll&r 100Id. 



BETHLEUKM 8TY.~L CO~IPAN\', 

The Bethlehem beam sections in this respect have 
superior lateral stiffness due to their wide flanges. 

The vertical deflection of the beams under the uniformly 
distributed loads given in the tables is found by the formula, 

Deflection, in inches = O.Ol655.Lz -+- d 
= LZ -+- 60 d (very closely) 

where L = length of span in feet, and d = depth of beam in 
inches. The deflection is proportional to the load, so that 
for any other intensity of loading it can be fou nd by simple 
proportion. 

The safe load concentrated at the center of the span is 
one-half the safe uniformly distributed load. The deflection 
will be h of the deflection for the latter load, 

In the case of beams supporting plastered ceilings, if the 
deflection exceeds ri, of the distance between suppon.s, or 
T-~ of an inch per foot of span, there is danger of cracking the 
plaster. This allowable deflection is not exceeded under the 
tabular loads given unless the span is greater than 24 times 
the depth of the beam. This limit of span is indicated in the 
tables by dotted cross lines and the beams should not be 
used on longer spans unless the loads given in the tables are 
reduced in the following manner, 
where V = limiting span, in feet, for maximum deflection. 

L = given span, in feet. 
\V = tabular safe load given for span L. 
\V' = reduced load on span L 10 limit deflection. 
d = depth of beam in inches. 

L' 
Then L' 2 d, and \V' = L \V. 

Thus, to find the load on a 12" special I beam weighing 
28.5 lbs. per foot, on a span of 30 ft. which will produce a 
deflection of only Th of the span, the tabular load given on 
page 85 of 6.42 tons for the beam on this span must be 
reduced, as follows; 

L' = 24, and \V' = .,~ X 6.42 = 5. 136 tons. 
,Vith this reduced load, the defl-:ction will be Till" of the span. 

Comparison of these tables of safe loads with the similar 
tables on pages 187-189 for American standard I beams 
wi1l 1silow the economy in tile v.:eight of the Bethlehem 
special beam and girder sections over standard beams of 
e<lual capacity. 



" BETHLEH EM STEEL COMPANY. 

SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM GIRDER SEAMS 
IN TON_ 0' aooo Lila. 

en • • III" .... ICvlllo 1\01\,,,,eT "ILDI NO .'''(WAY •• 

30" G .U 28" G •• '.'~ .. .. .. 
G2ea Gle ~ 'C' 030. G30 .. 028. Gae .. .. .. ,- - -- - - - .... ------ 'k --- .... 

llOI) Lbe. I~ u.. " ISO Lba. leu Lbo, " 110 Lbo, LIlI Lbe. -:ct-
I- - - ---- '" ------~ 
18 1SO.83 IM/.09 .44 153.83 136.82 .41 128.06 118.52 .38 

" 171.31 146.93 A l 145.74 129.62 .39 121.32 112.28 .36 
20 162.76 139.58 .39 138.46 123.14 .37 11 5.25 106.67 .34 

21 163.00 132. 94 .87 131.86 117.28 .M 109.76 101.59 .32 
22 147. 95 126.89 .36 125.86 1ll.95 .33 104..77 96.97 .31 
23 141.62 121.38 .S< 120.89 107.08 .82 lOO.2'l 92.76 .W 
24 13.5.1>2 116.32 .33 115.37 102.62 .31 96.04 88.89 .28 
25 130.20 111.67 .31 110.76 1IS.51 .2'l 92.20 "'.34 :n 
26 ]25.19 107.37 .80 106.50 94. 72 .28 88.6' 82.05 .26 
27 120.56 103.39 .,. 102.65 91.21 .27 85.87 79.01 .25 
28 116.25 99.70 .28 98.89 87.96 .26 82.32 71'1.19 .24 
29 112.24 96.26 .<1 95.48 801,92 .25 79.49 78.56 .23 
30 108.50 93.05 .26 9<30 82.09 .24 76.83 71.11 .23 

31 105. 00 9 ... ' .25 89.32 79.44 .24 74.3.5 68.82 .22 
32 101.71 87.24 .2S 86.53 76.96 .23 72.03 66.67 .21 
33 98.63 84.69 .24 83.91 74.63 .22 69.86 64.65 .21 

" 95.73 82.11 .23 81.44 72.43 .22 67.79 62.75 .20 

" 93.00 711.76 .22 79.11 70.86 .21 65.86 60.95 .19 

36 90.41 77.54 .22 76.91 68.41 .20 64.03 59.26 .19 
37 87.97 75.45 .21 i4.30 66.56 .20 62.30 57.66 .18 
38 "'.OS 73.46 .21 72.87 64.81 .19 60.66 56.14 .18 
39 83.46 71.58 .20 71.00 63.15 .19 59.10 64.70 .17 

" 81.37 69.79 .20 69.22 6l.57 .18 67.62 63.38 .17 

" 79.39 68." .19 67.53 M.07 .18 56.22 52.03 .17 

" 77.50 66.47 .19 65.93 68.64 .17 64.83 50.79 .16 -
43 75.69 64.92 .18 64.39 67.2i .17 63.60 49.61 .16 

" 73.97 63.44 .18 62.93 65.97 .17 52.88 48.48 .1> 

" 72.33 62.03 .17 61.53 54.73 .16 51.22 47.41 .1' .. 70.76 60.69 .17 60. 19 63.64 .16 50.11 46.38 .1' 
47 69.26 59.39 .17 68.91 52.40 .1' 49.04 45.37 .1' .. 67.81 58.16 .1' 57.68 61.31 .16 48.02 44.44 .1' 

s..te 10ILdII given ineiude ..... :}Ifhtot beam. 
MfI.:dmum llber auu., 16,.000 bt. per lli:luare Ino:.h . 



-
BETULEIJE~{ STEEL COMPANY , N 

SAFE LOADS UNIFORMLY OIST RJBIlTEO FOR 

BETHLEHEM GIRDER BEAMS 
IN TON_ 01'" 2000 Laa • 

• ~"fII • • CII'O . ,CUlleD AO'U,..T "c~o,"' o .Ioewu • . 

I 2 4 " G 20" G ... ,. 18 " G ... .. ,.r. ..... .... .. " SC" G2. " • o. ""- Gao. .,. 
""- ... ""-,.---- • • --- • , ..... '" .... 'l'1lr~L , ..... , ..... .... " .. ... Yep\. 

- - --- ---------------
12 Ja7. II 134.47 .52 130.69 105.28 .44 78.78 .39 ---
IS 146.03 124. 12 .48 120.66 !l7.IS .40 72.72 .36 
14 134.67 115.26 .'" 111.94 90.24 .87 67.53 .34 

" 125.69 107.57 .42 104.47 84.22 .35 63.03 .31 

16 117.83 100.85 .39 97.94 78.96 .33 69.09 .29 
11 110.90 94.92 .37 92.18 74.32 .31 &i.61 .28 
18 w:m- 89.64 .36 87.06 70.19 .29 52.62 .26 
19 99.23 84.93 .33 82.48 66.49 .28 49. 76 .25 
20 94.27 80.68 .31 78.36 63. 17 .26 41.27 .24 

21 89.78 76.84 .30 74.63 60.16 .25 45.02 .22 
2Z 86.70 73.&! .29 71.23 67.43 .24 42.97 .21 
23 81.97 70.16 .Z7 68.13 64.93 .23 41 .10 .w 
24 78.56 67.23 .26 " .30 52.64 .22 311.39 .w 
25 75.4 1 64.54 .25 6''' 50.63 .21 37.82 .19 

26 72.51 62.06 .24 60.27 48.59 .20 36.36 .18 
Z7 69.83 59.76 .23 58.(H 46.79 .19 35.01 .17 
28 67.33 67.63 .22 65.97 . 46.12 .19 33.76 .17 
29 Ga.OI ".64 .22 64.04 .. '" .18 32.60 .16 
30 62.84 53.79 .21 62.24 42.11 .11 31.51 .16 

31 60.82 52.05 .20 5O.M '10.75 .17 30.50 .16 

" 68.92 50.43 .20 48.97 39.48 .18 29.64 .15 
33 57.13 48.90 .19 47.49 38.28 .16 28." .14 
34 M ... 47.46 .18 46.09 37.16 .IS 'n.S1 .14 

" 53.87 46.10 .18 44.77 36.10 .10 27.01 . 13 

S6 62.87 44.82 . l i 43.53 35.09 .16 26.26 .18 
87 50.96 43.61 .17 42.35 84.1<1 .14 - ib.&.7 .13 
88 49.61 42.46 .17 41.24 33.25 .14 ,,4.8, .12 

" 48. 47 41.37 .16 40.18 32.39 .13 24.34 .12 
o. 47.13 40.34 .16 39. 18 31.68 .13 23.64 .12 

Safe l~.".un Inc)U<ie welgbt of be&m.. Mu.lmum tiber atre., 10,000 
lbo!. r:;!. Jlquare Inch. 

d, given .bove the heavy line. ere gr(l.~r than ... Ie 10lUb for weh 
erlp~n,. 

e load, ginn below thQ dotted lloe pl"Oduee dellectlonll u:ceedlua 
. l. of the .~n. 



, 
., BETItLEUEM STEEL COM PAN ..... 

SAFE LOADS UNIFORMLY DISTRIBUTED f OR - BETHLEHEM GIRDER BEAMS 
IN TONS or 2000 LB •• 

SU M • • lING .'CU"ID AaAINST Y'I~D'''G S,aIWAY •. 

I I5"G , .. 12" G I'" 'l:" I I 
r. I" 

(lUI b 0.111. ... .. Gi ll • I ." ~, 

" ... 
I-

I 
.... ,~ . , .... 101. Lbo, .... .... ., .. .... . ... 

--

1 
I' llS.17 86.74 63.06 .39 48.08 38.40 .3l 

II 102.89 78.85 67.31 .36 43.71 84.91 .w 
12 94.31 72.28 62.M .33 .ro.07 ,.0, .26 
!3 87.06 66.72 , 48.60 .30 36.98 29.M .24 
14 SO.84 61.95 ".08 .28 34.34 27.43 .22 
16 75.48 07.82 42.03 .26 32.06 ".60 .21 

16 70.n 54.21 39.40 ." 30.M 2<0. .20 
17 66.57 51.02 37." .23 28.23 22.M' .19 
18 62.87 48.19 3;;,03 .22 26.71 21.83 .18 
!9 59.56 ..... 83. 18 .21 25.81 20.21 .17 
20 56.59 43.37 31.52 .20 24.04 19.20 .1' 

21 63.89 41 .80 30.02 .19 22.90 18.29 .16 
22 51.44 39.43 28.66 .18 21.$5 17.45 .14 
23 49.21 37.71 27.41 .17 20.90 16.70 .I' 
24 47.16 36.14 26.27 .16 20,03 16.00 .18 

" 45.27 84.69 25.22 .16 --11i:23~ - - -[':C36"- .13 

26 43.68 33.36 24.26 .16 18.49 14.77 .12 
27 41.92 32.12 23.36 .15 17.81 14.22 .12 
28 40.42 30.98 22.62 .14 17.17 13.71 .11 
29 39.03 29.91 21.74 .14 16.68 13.24 .11 
30 37.74 28.91 21.02 .1 3 16.03 12.80 .1' 

------ --------------
81 36.61 27.98 20.34 .13 16.61 12.39 .10 
32 .&'.37 27.11 19.70 .12 15.03 12.00 .1' 
33 34.3. 26.28 19.10 .12 lU7 11.64 .10 
34 33.29 25.51 18.54 .12 14.14 11.29 .Oll 

" 32.84 24.78 18.01 .11 13.74 10.97 .Oll 
So.le 106(11 ~1'en lnelude weight 01 ~ Haxlmum tiber ~ 16,000 

IbL ~U6re neh. 
gI.en .. bo.e thl! heavy Une .. re greater than .te 10lldJl tor web 

crl~ng. 
e looo.d.8 gI.en below the dotted linK produoo dc8ectlollS eIooe(llng 

.l. of the 'pan. 



BETHLEHEM S T EEL COMPANY. & 

SAFE LOADS UNIFORMLY DI STRIBUTED FOR 

BETHLEHEM GIRDER BEAMS 
I N TON. or 2 0 00 L.8 •. 

• CAII • • c"'" . CC:U,", CD AD. , ,,.T lI ELD ' N G .,OCWU •• 

10· G ,." ." G 
, ... S ' G ... .. 

'l:" .... 'l:" 
. -- .... .... ... ,- •• J_ G. "-

1M- --- ,. ,~ --- 1I'~~ 1_~ " ..... ...... .. , . .... ' 
-- ----

10 26.06 .26 5 40.25 . ., 30." .42 

n Z3.69 .24 6 33.54 .39 25.32 .35 
12 21.72 .22 7 28.7,5 .34 21.70 .30 
13 20.0.; .20 8 25.15 .29 18.99 .26 
I' 18.61 .19 9 22.36 .26 16.SH .23 
15 17.3i .17 10 20.12 .23 15.19 .21 

16 16.39 .16 11 18.29 .21 13.81 .19 
17 1b.33 .15 12 16.77 .20 12.66 .I i 
18 14.48 .15 13 15048 .18 11 .69 .16 
19 13.72 .14 14 14.37 .17 10.86 .15 
20 13.03 .13 15 13042 .16 10.13 .14 

------
21 

I 
12041 .12 16 12.58 .15 9 . .50 .13 

22 11.84 .12 17 11.83 I .14 - - 8.94-- .12 
23 11.33 .11 J8 .13 8044 .12 

24 10.80 .11 J9 --~~~t- .12 8.00 .1I 

" lQ.42 .10 ,. 10.06 .12 7.60 .10 

26 10.02 .10 21 9.68 .1I 7.23 .10 
27 9." .10 '2 9.15 .1I 6.91 .09 
28 9.31 .09 23 8.75 .10 6.61 .09 
29 8.99 .09 24 8.38 .10 6.33 .08 
30 8.69 .09 20 8." .09 6.08 .08 

3J 8041 I .08 26 7.74 I .09 
3~ 8.14 .08 27 7.45 .09 
33 7.90 .08 28 7.19 .08 
34 7.66 .08 29 6.9·, .08 
35 7.45 .07 30 6.71 I .07 

s.1e 1(II.da ~ven Include weight of bco.m. Mulmum llbe. st.re., 15,000 
lb!!. ~Il&l'e nch. 

gh'en above the heavy line! are greater than !!ale loads lor weh 
crIp~ng. 

e loads rl"en bel",,· the dotted line! produce defleetloll!! exceeding 
.b of the ~pan. 
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82 DETHLEHElI STEEL COldPANY. 

..... 
• 
,~ 

SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM SPECIAL:t BEAMS, 

IN TONS OF' 2000 LBS. 

Beana belnl IeeIlred aplnlt yleldlnl aLde ..... yL 

I 28" ::t 
1do1 f« ooel 1M lor 00<l 10l0i ........ 

.30 LII,I__ 1128 LII.I_ 8Z8 Lll.I--. 
ia .. ,",~~ -C"C''- b W .. ~~ --,~'- iA Yflckl. 

30" :Z: 2e" :z: 

:-"120= ... "'-; ___ :,_-'1""",, ... ::....,,____ 90 ... -I---:-,---j 

:: I I~~:: :::::: :~ I : 
2Q 93.70 .39 77.89 .37 62.42 .34 
21 89.24 .37 ;·US .31) 69.46 .32 
22 85.19 .36 70.81 .33 66.75 .81 
23 81.43 .34 67.73 .32 64.28 ,30 
24 78.09 .33 64.91 .31 62.02 .28 
2:i 74.96 .31 62.31 .29 4.9.94 .27 
26 72.08 .30 69.92 .28 48.02 .26 
27 69.41 .29 67.70 .'J:1 46.24 .25 
28 66.93 .28 00.64 .26 44.59 .24 
2!) 64.62 .21 63.72 .25 43.05 .23 
30 62.47 .26 67.93 .24 41.61 .23 
31 60.46 .26 50.25 .24 40.27 .22 
32 68.57 .25 48.68 .23 39.01 .21 
33 66.79 .24 47.21 .22 37.83 .21 
34 66.12 .23 46.82 .22 36.72 .20 
3ii 53.00 .22 44.51 .21 3.5.67 .19 
36 5206 .22 43.27 .20 34.68 .19 
37 50.65 .21 42.10 .20 33.74 .18 
S8 49.32 .21 41.00 .19 32.86 .18 
89 48.05 .20 B!l.95 ' 19 32.01 .17 
40 46.M .20 38.95 .19 81.21 .17 
41 45.71 .19 88.00 .18 30.45 .17 
42 44.62 .19 87.09 .18 29.i2 .16 
43 4S.58 .18 36.23 .17 29.03 .16 
44 42.69 .1 8 36.41 .17 28.37 .15 
45 41.66 .17 34.62 .16 27.74 .15 
46 40.74 .17 33.87 .16 27.14 .15 
47 89.87 .17 83.15 .16 26.56 .14 
48 39.04 .16 32.46 .If> 2(1.01 .14 

Se.fc IOI.~ /rlven Include weight ct '-"n. lIulmnm tiber .1 ..... 16.000 
IbI!. per"'lll&n:! 1neh. 

Loads liven .bove th .. houy LInes Ire lreater ~n _Ie 1O&<b for web 
crlppl!nl. 
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BETHLEElE)1 STEEl. COMPANY. " 

SAFE LOADS UNI FORMLY DISTAI BUTED FOR 

BETHLEHEM SPECIAL ::t BEAMS, 

I N T O N S OF 2000 l es. 

:nea.m. belllg IeelIred against yie lding IIlde .... YL 

24" Z ldd lor 20" l: ..... 
... - -- .. kLb. 820_1 .. ~ L1). 

,_ sa. . 82. 1=- '" ...... 
1--,-- " 63 LIIL 6OLIIo, 58.5U. " '00\, 84 LIw. 72 Lk "'oi«~c 72"" 68Lk 'li'ti(kl 

---- ----- f--'-
12 88.a8 77.42 .52 65.24 56,44 54.35 ~ 62.28 -', 
13 SUG 71.47 .48 60.22 52.10 50.17 48.9.5 48.26 .40 
14 ~ 66.36 -" 55.92 48.38 46.1'19 46.-15 ~ 

_37 

I' 70.m; 61.94 .42 52.19 45.15 43,48 42.42 41.83 _35 

16 66.43 58.07 .39 48.93 42.33 40.76 89.77 39.21 _83 
17 GUS 64.65 .31 46.06 39.84 38.37 37.43 36.91 .31 
18 69.05 51.62 .3;) 43.49 37.63 36.24 SO." 34.80 .M 
I. 55.94 48.90 _83 41.21 35.M 34.33 33-49 33.02 .28 
20 63. 15 46.4,5 .31 39_16 33.87 32.61 31.82 31 .37 _26 

21 50.62 44.24 _30 37.28 3225 31.06 30.30 29.87 _25 

"2 48.32 42.23 .29 M.o9 30.79 29,61) 28.92 28.52 .24 

" 46,21 40.39 .27 34.04 29.40 28.36 27.67 27.28 _23 
24 44. 29 38.71 .26 32.62 28.22 27.18 26.52 26. 14 .22 
25 42..62 37.16 ." 31.32 27.09 26.0\) 25.46 25.10 .21 

26 "'.88 35.74 .24 30.11 26.05 25.09 24.48 24.13 _20 
'fl 39.37 34.41 .23 29.00 25.09 24. 16 23.57 23.24 .1' 
28 37.96 33. 18 .22 27.96 24. 19 23." 22.73 22.41 .1' 

" 36_'" 32.04 .22 27.00 23_36 22.49 21.94 21.64 _18 
30 35.43 30.97 .21 26. 10 22.58 21.74 21.21 20.92 _17 

31 34.2\1 29.97 .20 2.5.26 21.85 21.04 20_'" 20.24 _17 
32 33.22 29.04 .20 24.47 21.17 20.38 19.89 19.61 _16 
33 32.21 28. 10 .19 23.72 20.52 19.77 19.28 19.01 .16 
34 3 1.27 27.33 -" 23.03 19.92 ] \).18 18.72 IS.46 .1' 
35 3O.3i 26.64 _18 l!2.37 19.35 18.63 18.I S 17.93 .16 

36 29.53 25.81 .17 21.75 18.82 1S.12 J7.68 17.43 .15 

31 128.78 25.11 _17 21.16 18.31 17.63 17.20 16.96 _1' 
38 27.9i 24.40 .17 20.60 17.82 17.16 16.76 16.M _1' 
39 27.25 23.82 .16 20.07 117.37 16.72 16.32 16.09 _13 
40 26.68 23.23 .16 19.57 16.93 , 16.3J lli.91 15.69 . 13 

Safe loadlghen Include weight of bMm. M&:limum Bber Ilres!, 16,000 
lbs. ~u&re Inch. 

given Above the heavy IInf)ll &re gree.ter than .fe loads for web 
crippling. 



BI!!TULEHE ll STEEL COil 

SiFt LOAD. UNIFOIIMLY DISTILIBUTED fOil 

BETHLEHEM SPECIAL % BEAMS, 
IN TONS OF' 2000 L.S, 

Ber. .... beiD.ll'.cured apil»t yleldlll,l-.lde .... ,... 

18" % 
I-:::-:-c:-'r" 

' % 

.29 

.28 

.26 
O' .~ 

"76 .24 

23.'" 22.61 .22 
22.4" 21.l){l .21 
2J.40 20.65 .21 
2Q.67 19.711 .20 
19. 74 1\).00 .1' 

18.27 .1' 
17.all .17 
16.96 .17 
1~38 .16 
15.83 .16 

10.32 
14.84 
14.39 
13.97 
13.57 

.1' 8.74 

.1' .... 

.12 '.28 

.12 '.07 

.12 7.87 

.26 

.23 

.22 

.21 

.20 

.1' 

.18 

.17 

.16 

.1 6 

.1' 

.1' 

.1< 

.1' 

.1' 

.1' 

.12 

.12 

.12 

.11 

. 11 

.11 

.10 

.10 

.10 
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BETHLEHEM STEEl, CO~IPANY. 84 

SAFE LOADS UNifOR MLY DISTRIBUTED fOR 

BETHLEHEM SPECIAL:t BEAMS, 

IN TONS OF' 2000 LaS. 

so ... 

l!ea"" being .ccured apllllt yielding lidew.,.., 

12" l: 

31 ... ." 28.5 ... I 
10" 1: 

~J; I---:::-c?---I ~ tr ___ .10 

I I I~ 
".~~I. rf..:0 24,6 I 22.6 ... tirk~ 

..... Lilli. Lbo. 

9 26.68 22.24 21.39 .30 16.96 15.07 1<1.56 .29 
10 24.02 20.02 19.27 .31 14.37 13.57 13.10 .26 

11 
12 

I' 14 

21.83 
20.01 
18.-47 
17.15 
16.01 

18.20 
16.68 
15.40 
14.30 
13.34 

17.51 
16.05 
14.82 
13.76 
12.84 

.29 

.2<1 

.24 

.22 
.21 

]3.06 
11.97 
1l,0.5 
10.26 

9.58 

12.33 
1L30 
10.43 
9.69 
9.04 

11.91 
10.92 
10.08 
9.36 
8.78 

.24 

.22 

.20 

.19 

.17 I' 
16 
17 
18 
19 
20 

15.01 
14.13 
13. 34 
12.64 
12.01 

12.51 
11. 77 
11.l2 
10.;53 
10.01 

12.04 
11.33 
]0.70 
10.14 
9.63 

.20 8.98 8.48 8.19 .16 
.15 
.10 
.1' 
. 13 

.19 8.45 7.98 7.71 

.17 I 7.98 7.501 7.28 

::~ __ t~_.JJtJ~~t 
21 11.44 9.53 9.17 .15 
2'.l 1 10.92 9.10 8.76 1 .1. 
28 10.'14 S.70 8.38 .14 
24 • _l:..0:..O! _ __ ~~~. __ 1!:~~_ .13 I 
25 9.61 8.01 7.71 .13 

2<1 
27 
28 ,. 
36 

Sl 
32 
33 
34 

" 

9.24 
8.89 
8.58 
8.28 
8.01 

7.76 
7." 
7.28 
7.06 
6.86 

7.70 
7.41 
7.15 
6.90 
6.67 

6.47 
6.25 
6.07 
5.89 
6.72 

7.41 .12 
7.14 .12 
6.88 .11 
6.64 .11 
6.42 .11 

6.21 .10 
6.02 .10 
5.8>1 .10 
6.67 .09 
5.'" .09 I 

6.84 
6.63 
6.25 
5." 
5.7a 

6.46 

6.
17

1 6.90 •. " 
5.43 

6.24 
5.96 
5.70 
5.46 
5.24 

.12 

.12 

.11 

.11 

.10 

6.63 6.22 5.04 .10 
6.32 5.02 4.85 .10 
5.13 4.84 4.68 .09 
4.96 4.68 4.52 .09 
4.79 4.52 4.37 .09 

S.fe loa<.l,lrlven Include weight 01 be&m. MII.l<lmum tiber .u-e.. 16,000 
lbl. peuqullrelnell. 

S.fe Io&dl beiO'll' the dotted Ullt'II produce deftectlom uoeedlllg .... 01 
the'PIln. 



.. HETaLEUE~1 STEEL COMPANY. 

SAFE LOADS UNIFORMLY DISTRIBUTED FO R 

BETHLEHEM SPECIAL X BEAMS, 

I N TONS OF' 2000 LBS. 

&!Ami beln, 1eCUre<1 lIg&i!lllt yieldIng Aide .. ayJ. 

iii" ::r:: .... 8" J: I !oW for .... .. .. .. .. .. .. 
" ..... -_. ,-
,~. 

23 ! 21 19 " 21.25 18 16,2.') " .... .... .... 'i'1ir"- .... ... ... "1ir'L 
t- ------ --- -------

5 21. 91 21.03 20.18 .47 17.25 16.00 16.20 .42 ---
5 18.25 17.53 16.82 .39 14.38 18.33 12.67 .M 
7 15.64 15.02 14.41 .34 12.::12 11.48 IO.s:) .00 
S 13.69 13.16 ---rr.tIT"" .29 10.78 10.00 9.50 .26 
9 ]2.17 11.69 11.21 .26 '.58 8.8~ 8.44 .23 

10 10.95 10.62 10.09 .2~ S.63 S.OO 7.60 .21 

11 '.96 9.66 9.17 .21 7.84 7.27 6.91 ." 12 9.18 8.76 8.41 .20 7.19 6.67 6.33 .17 
13 8.43 8.09 7.76 .IS 6.63 6.16 5." .16 
14 7.82 Vii 7.21 .<7 6.16 5.71 5.43 .15 
16 7." 7.01 6.73 .16 6.75 5." 5.07 .14 

16 6." 6.57 6.31 .15 5.39 5.00 4.75 .13 
17 6.44 6.19 6.94 .I' - 6.07- - 4.7i -4.4f .1' 
IS 6.08 5.84 5.61 .13 4.79 4.44 4.22 .1' 

I' 6:76 -U:l- '.31-
.13 4.54 4.21 4.00 .11 

20 5,48 6.26 5.06 .12 4.31 ' .00 3.80 .11 

'I 6.22 5.01 4.81 .11 •. ll 3.81 3.62 .10 
22 4.98 4.78 4.59 .11 3.92 3.64 3.4-5 .10 
23 4.76 4.57 4.39 .10 &7, 3.48 3.30 .09 

"' '.56 4.38 4.20 .10 3.59 3.33 3.17 .09 
?; '.38 4.21 4.04 .10 3.45 3.2<> '" .08 

26 4.21 4.05 8.88 .09 
27 '.06 3.90 3.74 .09 
28 3.91 3.76 3.60 .09 
29 3.78 3.63 3.48 .08 

I SO 3.65 3.61 8.36 .08 
-

S&fe ICIIa& f.ven Include welgbl of '-.m.. M .... lmum fiber Iu-. ~ 
It.. ~ua!"l) neb. 

given above Che bee,"t:r IInM are gree.ter tban afe load! lor .... eb 
crlpg!tng. 

Ie load, below Che dotted IIn('ll produce detleetlon! exceedln, d. of 
Ibea~n. 

. 



BETHLEHEM STEEL COMPANY. 

MAXIMUM SAFE SHEAR 
ON THE WEBS O F BEA MS AND GIRDERS. 

On relatively short spans the safe strength of the web 
of the beam against crippling caused by the shearing stress 
may determine the maximum safe load which the beam 
should support. 

The shearing stresses in the web of a beam may be 
resolved into two component stresses of equal intenSitY at 
right angles to each other and at angles of 45 degrees with 
the neutral axis. Both of these stresses are of the same 
intensity and equal to that of the vertical shear. These 
comJ?Onent stresses are equivalent to compressive and 
tenstle forces acting upon the web of the beam. The com-

!,ressive forces tend to buckle the web, but it is not entirely 
ree to do so because the tensile forces acting at right angles 

have the effect of stiffening it. 
The formula in general use for detennining the maximum 

safe shear on the webs of beams and girders is as follows, 
in which, 

v = Safe shearing stress, in pounds per square inch. 
V = I\Ia.ximum safe shear, in pounds. 
d = Depth of beam, in ihches. 
t = ThIckness of web, in inches. 
h = Clear distance between flanges, in inches. 
v - I :!,OOO and V _ vdt _ 12,000 <It ----fl"I - - h" 

1 + 3000t ' 1 + 3000t" 
Some experiments were made to test the reliability of 

this formula. Standard I beams of open hearth steel of the 
usual quality were taken for the pu~. Several of the 
beams had their webs reduced in thickness by planing- to 
secure the desired ratio of thickness of web to depth of beam. 

The beams, all of short span, were placed upon supports 
under a testing machine and loaded at two pomts symmet
rical about the center, The webs were lelt entirely free to 
act under the shearing stress; no connection angles or 
stiffeners were used at the ends, under the loads or elsewhere. 
No parts of the beams were machined except the webs, 
which had been planed to secure the desired thickness. 
The flanges, in most cases, were not perfectly square to the 
web and the loads applied by the testing machine were 
allowed to bring them square, the intention being to secure 
tests representing conditions occurring in actual construction. 

When the elastic limit was passed, the mill scale or par
ticles of rust began to flake from the webs. Whetl the webs 
began to cripple, no further addition of load was possible. 
Results of these tests are shown in the table on the next page. 



I.. BET"eE." 'TEEL CO",,,V . 

TE S T S O N THE CRIPPLING STRENGTH OF' W£ 8S. 

6" I 
6" I 
6" I 
6" I 
6" J 
6" I 
8" J 
8" I 

HI"1 
10" I 
10" I 
HI"I 

.210 

.12S 

.23b 

. 233 

.128 

.129 

.126 

.1'" 
.HI2 
.106 
.130 
.130 

~ 
• T 

19.6 
81.9 
21.4 
21.4 
39.2 

I 
89.0 
64.8 
64.' 
".1 

I 
H2 
00.1> 
Il6 •. ; 

I-.-, ....... -..... -'·'-;'· .. ' .. -m':"- .-.-i ;;; ~ I~ 

41,400 
28,675 
49,800 
52,560 
22,800 
22,900 
21,860 
23,800 
40,700 
44,800 
24,750 
24,300 

1I,IiO 
6,700 

14,720 
14,720 
',090 
6,160 
6,100 
',020 

13,730 
14,240 
6,810 
6,810 

......... 
.. ,., ... 
2.1 
2.2 .. 
8.2 .. 
S.3 
2.' 
13 
S .• 

••• 

3.7 
'.1 
S .• 
S .• 
S.7 
3.7 
3.' ••• '.0 
3.2 
S.' 
3.8 

As the compression flanges or steel beams under trans
verse loading f.iI at a fiber stress not exceeding 62,000 Ibs. 
per square inch, the fiber stress of 16,000 Ibs. per square inch 
usually allowed corresponds to an actual factor of safety not 
greater than 3.25 within the ultimate. It likewise is one-half 
the elastic limit of the material, or provides a safety factor of 
2 within the elastic limit. 

The above tests show that the usual formula for the safe 
shear on the webs of steel beams provides a larger margin 
of safety, within both the elastic limit and the ultimate 
strength, than the beam has against failure by transverse 
bendmg under a load producing a maximum fiber stress of 
16,000 Jbs. ~r square inch. The fonnula also provides a 
ia!l"er margm of safety for thin webs than for thick webs, 
whIch is desirable. 

The safe shears on the webs of Bethlehem beams and 
girders, derived from this formula, are givell in the table on 
the opposite page, and also the colTesponding minimum 
spans for the greatest safe uniformly distributed lo.1dl;. 

The safe uniformly distributed load for any span less than 
the minimum span given must not exceed twice the safe 
shear. The safe load concentrated at the center of a span 
must not be greater than twice the safe shear given, and the 
corresponding minimum span will be one-half the minimum 
span given in the table. Loading: of any kind must not pro
duce a shear exceeding the safe shear gwen, unless the webs 
are stiffened. 

Similar tables are given on pages 192 and 193 for Ameri
can standard I beams and channels. 
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B24 

BOO 

BIS 

BETIILE H EM S T EE L CO)IPANY. 8SI 

MAXIMUM SAfE SHEAR FOR 

BETHLEHEM SPECIAL ::t BEAMS AND 
GIRDER BEAMS, 

. ... SItD U,"ON THIt C RI .. 'lING ST'U:NGTH or THE WII •• : 
AND TN!: COIIRIt . .. ONDIH G M I NIMUM . ..... N . 

rOR GREATEST . ... n: UNlrORMLY O lSTRI81,1T II: D LOAD •• 

N J20.0 

18 92.0 

93,000 17.4 

124,700 12.6 

91,100 13.9 

74,200 12.7 

BlOb I 
BISa 

Gl;5a 

G15 

1;5 104.0 

134,500 8.4 

93,700 9.3 
57,600 10.9 

B15 

B12 

Bl0 

B9 

B8 

GI2a 
G12 

GIO 
GO 

15 

12 

12 

10 , 
8 

73.0 

70.0 
55.0 
4.4.0 

38.0 
32.5 

55,900 
89,400 

8.' 
9.8 

28,700 9.1 
25,700 7.8 

22,700 6.7 

lIuimllm Saf~ She-l _ 1Z.~~t 
I +soo:.t t. 

Where, 
!1-del'th 01 bMm 
t-Ullc)m_ 01 web, 
h-cle-.r dllUl.noe between nanges. 

All dImCDIiou. In Ineba 



BI!TUL£UElII STEEL CO~PANY. 

EXPLANATION OF TABLES 

ON SPACING OF' BETHLEHEM SPECIAL r 
BEAMS AND GIRDER BEAMS. 

The tables on pages 92-107 give the proper spacing, in 
fect center to center, for Bethlehem girder beams and princi
pal weights of special I beams for the unifomdy distributed 
floor loads specified_ The tables are calculated for total 
loads, which include the superimposed load which the Roor 
is to support and the dead weight of the floo r construction 
itself. The spacing in computed for a maximum fiber stress 
of 16,000 11>5. per square inch. These L1bles provide a con
\'enient means of readily selecting the proper sizes 01 beams ". 
and girders to be used for supporting floors. 

For ellample, if 12" special I beams weighing 28.6 Ibs. 
per foot are to be used for supporting a total live and dead 
load 01176 1bs. per S<luare foot on a span of 20 ft., the table 
on page 107 gives the spacing for this si:!:e of beam on the 
given span to be 6.5 ft. This is the proper distance the 
beams should be spaced. 

When the load is given, and the span and spacing of the 
beams are filled, the proper s ize of beam to be used can be 
selected. ThuI, for a total load of 150 Ibs. per square foot, 
if the length of the beams is 18 feet and the spacing filled at 
6.6 feet centers, the table on page II).) shows that 10" special 
I beams weighing 24,5 lbs. can be spaced 5.6 feet apart, and 
are the proper size 10 be used for the purpose. 

Beams used as girders in fl oors can be selected from the 
tables. 

Exampk. Find the proper beam to be used A5 a girder 
to support a total load of 150 Ibs. per square foot, the span 
being 22 feet in length and the girders spaced 17 feet apart. 
On page 10-l for a span of 22 feet the spacing for a 20" special 
( beam, weighing 58.6 Ibs. per fool,is given as 17,3 feet for the 
assumed loading. This is the most economical beam that 
can be used for the purpose. On account 01 limited head
room, it mighl be necessary, however, to use a shallowp.r 
beam; in which case the Bethlehem girder beams may be 
used. On page 97 the spacing 01 a Hi" girder beam, weigh
ing 73 Ibs. per foot, is given as 17.4 feet for the assumed 
loading and span. (f standard beams only were available, 



» 
IJETlI l.EUE:Y STEE L COM I'ANY, 

in Ihis case it would have required two standard 16" X 42 
lb. beams with separators, or a total weight of about 87 1b5. 
per foot as against the 73 Ibs. weight of the Bethlehem 
girder beam. 

The spacing varies inversely as the intensity o f the load· 
ing, so that the tables may be used for other loadings. 
Thus, to lind the spacing for a total load of 2,)0 1bs. per 
square foot, refer to the tables for 125 Ibs. and divide 
the spacings given there by 2. The result will be the spac
ing fo r a total uniform load of 250 Ibs. per Mluare foot. 

" 

On short spans the spacings given in the tables may pro
duce a loading greater than the safe crippling strength of the 
webs of the beams. This limit is indicated in the tables by 
heavy erOS! lines. The beams must not be used onshoner 
spans with the spacing given unless the webs are stiffened. 
But it will ~nerally be advisable in such cases to use a 
heavier beam with a thicker web. 

Spacings given for spans greater than 24 times the depth 
of the beams produce deBections exceeding Tn of the span. 
This limit is indicated in the tables by dotted lines. If th.: 
beams are to carry plastered ceilings, the spacings given 
below these dotted must not be used, un[t:Slj they are 
reduced in the following ma.nller : 

Let L' limiting span, in feet, for maximum deflection. 
L given span, in feet 
5 = spacing given in table for span I
S' reduced spacing. 
d depth of beam, In inches. 

L' 
Then L' = 2d,and 5' - cs. 

Thus, on page 101 for a total load 01100 lbs. per square foot 
the spacing for 12" special I beams weighing 28h Ibs. per 
foot on a span of 28 feet is given as 4.9 feeL The prope1" 
spacing to limit the deflection will be found as follows: 

L' = 24, and 5' = It X 4.S -= 4.2 feet, 
and the beams, if used with this reducedsIXlcing, will deflect 
only 1'" of the span. 

The spacings are calculated only for uniformly distributed 
loading. When the loads are concentrated, or irregularly 
spaced, the tables of spacing do not apply, and the proper 
size of beams to be used in such cases cnn be detennined 
only by calculation of the bendi llg moments using the actual 
concentrations of loads. 



" BETHLEIIEM liT E K L CO~I PA NY. 

SPACING OF 

BETHLEHEM GIRDER BEAMS 

'" II TOTAL UN I FORM LOAD OF 100 Las. PEI'I SQUARE FOOT. 

~~o .. CIt O,.Tol"CC IN ~cn, CINTER" TO CINUlt OP .U ••. - - -
30" G 28" G 28" G--' - 24" a-

5,.., 1.'eeI. m. m .... ... '"tl~ ''' I GU. .,;-
1!DO\.bI. 17S J.k ~ lRl LbL 11IO J.k. WlLIIo. '~ ~ 

IG 1~1 218.1 1 216.3 192.4 180.1 166.7 147.3 ~ 
17 ~~ 191.6 ""i"7OA 11)9.1) 1147.6' 130.6

r 
~ 

" 200.9 lii.a l70.\) 152.0 142.3 131.7 116.4 V'J .6 
I' 180.3 154.7 1 153.4 ! 136.4 127.7 118.2 104. 5 89 .4 
20 162.8 139,6 138.5 123.1 115.3 106.7 1 94.3 80.7 

21 147.6 126.6 125.6 lIU 104.1'1 96.S 85.5 73. 2 
22 134.5 lloA 1I4.4 ! 101.8 ".3 88.2 77.9 G6. i 
23 123.1 106.5 10·1.7 93. 1 87.2 SO.7 71.3 61.0 
24 113.0 96.9 ! 96.2 85.6 SO.O 74.1 6.'i.' 56. 0 ,. IOU 89.3 88.6 i8.8 73.S 68.3 00.3 1'>1. 6 

26 96.3 82.6 81.9 72.9 682 63.1 ".8 47.7 
27 89.3 76.6 1 76.0 67.6 63.2 OS., 5\,7 -14.3 

" 83.0 71.2 70.6 62.8 ".8 64.4 48.1 41.2 
29 77.4 66.4 GO.9 ".6 54.8 60.7 44.S 38.4 
30 72.3 62.1 61.5 1)4.7 61.2 47.4 41.9 3.\. 9 

31 

1 

67.i 08.1 I 67.6 lil.3 48.0 44.4 39.2 33.6 

" 63.6 54.' 54.1 48.1 ".0 41.7 36.8 3U 
33 59.8 61.3 liO.9 ".2 42.3 39.2 34.6 29.6 

" 66.3 48.3 47.9 42.6 39.9 36.9 32.6 27.9 

" 53.1 45.6 %.2 4();2 37.6 34.8 30.8 26.3 

36 I 60.2 43.1 42.7 ".0 36.' 82.9 2<1.1 24. 9 
37 47.6 40. 8 40.' 36.0 33.7 31.2 2i .5 23.6 
38 ".1 38.7 38.4 34.1 3 1.9 29.6 26.1 22. 3 
39 42.8 36.i 36.4 32.~ 30.3 28.1 24.8 21. 2 
40 40.7 3<1. 9 34.6 30.8 28.8 26.7 23.6 20.2 

41 I 38.7 33.2 32.9 29.3 27.4 26.4 22.4 19.2 
42 36.9 31.7 31.4 27.9 26.1 24.2 21.4 18.3 
43 ".2 30.2 30.0 26.6 24.9 23.1 20.' 17.6 
44 33.6 28.' 28.' 21).4 23.8 22.1 I 19.5 16.7 
46 32.1 27.6 27.4 24.3 22.8 21.1 18.6 15.9 

For load 01 2(JO Ill&. per .,qUAre lootdl1'lde apfIeln, gl1"en by 2-
M .. xlmum ftW stre., 16.000 Ill&. per IQWl.n) Inch. 
8p"e1~ ghen "bo1"" th" hea .. y ilnCl prodUoetl l...u gre&ter thaD 

I&fe load. 01" web crlpplillg. 



BETIlLKHElf ST EH L OOMPANY. " 
IPACIMG Of 

BETHLEHEM GIRDER BEAMS . 

'" • TOTAL UNIFORM LOAD OF 10.0. LBS. PER SQUARE "DOT . 
,."0,.,,, Olan.NC' '" "n, CINTCIII TO CINTIIII O~ au", " 

I 20" G le" G! HI" G I 12" G 10" e e" a e " G 

;..~ G20~'~.2!!.. Gll5bl G'''' I~~ 0.'2 0.'0 ae To 
1401.ha.III L" _10k UOLIII."Mu.. i3lbL :1lbL 65Lk " Lbo. lat_ "' ... ----------- ------, 

I 
'!!!:!2' "1.'1"7 . .I!!Q,i 12"-0 

111.8 M 7 I 82.1 62.0 

• 81.4 62 ' 47.5 , 279.4 214.2155.6118.7
1 

94.8 64.4 49.8 37.5 
10 : 226.4 1~1~ 00.2 76.8 62.1 40.' SO., 
II \ 1187.1143.4 104.2 79.5 6M 43. 1 " .• 2U 
12 217.7175.5 131.3157.2

1
120.6 87.6 66.S 53.3 30.2 28.0 21.1 

13 I".; *f JI1.'I"·'11026 74.6 66.' <S .. 30.8 23.. IS. 0 
I' 159.9128.9 96.5 115.6 88.5 04.3 49. 1 39.2 26.6 20.0 IU 
I' 139.3 112.3 84.0100.6 77.1

1
56.01 42.7 84.1 23.2 17.9 '" 16 122.4 98.7 73.9 88.4 67.8 49.3 37.0

1 
30.0 20.4 16.7 11. 9 

17 108.4 87. 65.4 78.31 60.0 43.0 33.3 26.6 18.0 13.9 ·iO.5 
18 96.7 78.0 68.4 69.9 fi3.5 38.9 29.7 23.7 16.1 12.4 , .• 
I ' \ 86.8 

70.0 '2' 62.7 48.1 34.9 26.6 21.3 14.4 ·in • .4 
20 78,4 63.2 47.3 00.6 43.4 3U; 24.0 19.2 13.0 10.1 7.6 ...... 
21 71.1 57.3 42.9 51.3 89.8 28.6 21.8 17.4 11.8 9.1 6.' 
22 6-1.' 52.2 39.1 ".8 35.S 26.1 19.9 15.9 10.8 8.3 6. 3 
23 59.2 47.8 36.7 42.8 32.8 23.8 18.2 14.5 ,., 7.6 '. 7 

" 54.4 4&' 32.8 39.3 30.1 21.9 16.7 18.8 '.1 7.' '.3 

" 60.2 40.4 SO.3 36.2 27.8\ 20.2 ·i'i.4 Ti.a as '-' •. , 
20 46.4 87.4 28.0

1 
83.5 25.7 18.7 14.2 1l.4 7.7 6.0 

27 ." 34.7 25.9 3U ! 23.8 17.3 13.2 10.5 7.1 ••• 28 40.0 32.2 24.1 28.9 22.1 16.1 123 , .• 6.7 '.1 
29 37.3 30.0 22.5 26.9 20.6 15.0 11.4 '.1 '.2 '.8 
SO 34.8 28.1 21.0 2.5.2 19.3 14.0 10.7 8.5 6.8 ••• ..... ...... . .... 
31 32.6 26.3 19.7 23.6 18. 1 13.1 10.0 8.0 
32 30.6 24.7 18.6 221 16.9 123 0.' 7.' 
33 28.8 23.2 17.4 20.8 15.9 11.6 '.8 7.1 
34 V. I 21.9 16.4 19.6 15.0 10.9 8.3 '.6 

" 2.3.6 'Q.6 15.4 18.6 14.2 10.3 7.9 6.3 
For load of 200 liII. per~ ... foot divide ~IDt given by:L 
MUlmum libel _. 16. liII. per Iqual'$ Dch. 
Spacln~ gI •• D ,bove tbe heavy lIDeII prodUOOll Ic.tb veater I.b-... 

. re load. or web Crl pplln5; 
8~clnlf /fi'ten belo.... e dotted liDes prodllOOll dc!lecUoDi ezoeeoJ1nIJ 

.h I) the lpan. 



M BETHLi:UIDI STln:L CO~PANY. 

SPACING OF 

BETHLEHEM G IRDER BEAMS 
' OR 

A TOTAL U NI FO RM LO A D O FI 2S l.BS. PER S QU ARE: FO OT. 
" " OO'CII D'n ..... cC ... ' UT, ceN ... " TO Ce NT I " o~ .u ..... 

30· G 28- G 2e- G I 2 4 - G ..... "" 030. GOO G2e. . .. G 2f1 • . .. GU~~ ..... l~t .. , .... .. "". 1110 L\Io. "' .... 1~JM. 'I~· 

16 203.4 174.5 1 173.1 163.9 144.1 133.3 117.B 100.8 

17 180.2 154.6 153. 3 136.4 127.6 IlS.l 104.4 89.S 
18 160.7 137.9 136.7 121.6 l13.S 105.4 93.1 79.7 
19 144.3 123.7 12!!.7 109.2 102.2 94.6 83.6 71.5 
20 130.2 111.7 llO.S 98.5 92.2 ".3 76.4 64.' 
21 118.1 10J.3 100.5 89.4 33.6 77.4 68.' liB.5 
22 107.6 92.3 91.5 81.4 76.2 70.5 62.S 53.S 
23 98.5 84.4 33.8 74.5 69.7 64.5 57.0 48.8 

'" 00.' 77.6 76.9 68.4 64.0 59.S 52.4 .. 8 
OS 33.3 71.5 70.9 63.0 69.0 64.6 48.2 41.S 

26 77.0 66. 1 "., 58.3 54.6 50.5 44.6 88.2 
27 71.4 61.3 60.8 ".1 60.6 46.8 41.4- ".4 
28 66.4 67.0 56.5 60.3 47.0 ." 38.5 32.9 
29 61.9 53.1 52.7 46.9 .,9 40.6 35.8 30.7 
30 57.9 49.6 49.2 43.8 41.0 37.9 83.' 28.7 

31 54.2 46.S 46.1 41.0 38.4 35.' 31.4 26.9 
32 50.' 43.6 43.3 S8.' "'.0 33.' 29.' 25.2 
83 47.8 41.0 40.7 36.2 33.' 31.3 'n.7 23.7 .. 46.1 38.6 38.3 34.1 31.9 29.S 26.1 22.3 
lIS 42.0 ,6.4 36.2 32.2 30.1 27.' 21.' 21.1 

36 40.2 ... , ,4.2 80.4 28.' 26.' 23.3 19.9 
87 38.0 32.6 32.4 28.8 26.9 2·1.9 22.0 13.9 
38 86.1 80.' 30.7 27.3 "., 28.6 20.9 17.9 
39 34.2 ".4 29.1 2.5.9 24.2 22.4 19.8 17.0 
40 32.6 27.9 'n.7 "'.6 23.1 2t.3 18.9 16.1 

'1 31.0 26.5 26.4 OR' 21.9 20.3 17.9 15.4 
42 29.6 2.5.4 2.5.1 22.3 20.9 19 .• 17.1 14.6 
43 28.2 24.2 24.0 21.3 19.9 18.5 16.3 14.0 .. "'., 23.1 22.9 20.4 19.0 17.6 IS.6 13.3 

" 21).7 22.1 21.9 19.5 18.2 16.9 14.9 12.7 

l"orl(Mld 01 ~ It.. pcraquare loot dlvlde 'p&clDlI' g1'!'e1l byll 
Maximum tiber "ireel. 16.000 1111. per lIquaNl Inch. 
Spacing ai"en above the heavy linea produOOIloada grooo,ter tban -.1., 

100000Ior web cf'lppUn".. 



BETHLEHEK S TEEr. COMPANY. " 
SPACING OF 

BETHLEHEM GIRDER BEAMS 
FO' 

A TOTAL UNIFORM LOAD 0",2& Las. PER SQUARE: FOOT. 
"RO"~R DI.UI<C:~ IN UIrT. C:~I<TCR '0 C:~N TC R 0 ' .~ ...... 

I 20" 0 r e llG 115" 0 12" 0 10" 0 10"G e " o 

~ ... ~I G20 Gl:-I;G ·$~ IG1$. \~IGI2. ,~ Gl0 Ge G. 
iJ I"LIIo.ld!.k ltLk HO",- IIIlLbo. 73L11o. 71Lk ~L" " Lbo. BIlL .. "', .. 

f---;:- - ---1-1----- --
6 89 67.5 

7 
1282.11

1
216.8 157.6 I~ 49.6 

8 120.2 96.6 65.' 60 88.0 

9 223:61171.81124.6 95.0 76.7 ~ 39. 30.0 
10 181.1138.8 100.9 76.9 61.4 41.7 go 24.8 

11 149.7 114.7 83.3 63.6 60.8 84.5 26. 20.1 
J2 174.1 140.4105.0 125.8 00" 70.1 63.' 42.7 29.0 "- 16.9 

13 148.4 119.6\89] 107.1 821 69.7 45.5 36.4 24.6 19.1 14.4 

14 127.9 103.1 77.2 92.4 70.8 5Ui 89.3 31,4 21.8 16. 12.4 

I' 111.4 89.8 67.2 80.5 61.7 4.4.8 34.' 27.3 18.5 1~ 10.8 

I' 98.0 79.0 59.1 70.7 "., 3!lA 30.1 24.0 IS.3 ". 9.5 

17 86.8 69.9
1 

62.3 62.7 48.0 "'9 26.6 21.3 14.4 11.1 ' &"4" 
18 77.4 62.4, 46.7 M.9 .28 31.1 23.7 19.0 129 g. 7.' 
19 ." 66.0 41.9 60.2 88.4 27.9 21.3 17.0 II.6 "s: '.7 
20 .27 60.6

1 
37.8 46.3 34.7 26.2 19.2 1M 10.4 8.1 '.1 

21 66.9 45.8 34.3 41.1 31.4 22.9 17.4 1&9 g., 7. ,., 
22 61.8 41.81 31.3 37.4 28.7 20.8 16.9 .., 8.' 6.7 '.0 
2S 47.41 38.21 28.6134.2 26.2 19.1 14.5 U.S 7.9 6.1 '.6 
24 43.6 35.1 26.8 31.41

1 
24.1 17.6 13.4 10.7 7.' •• '.2 

25 40.1 32.31 24.2 29.0\ 22.2 16.1 -i28 ' 'fa '.7 ,. 3.9 

26 37.1 29.9 22.4 26.8 20.6 1·1.9 11.4 9.1 '.2 '.8 
27 34.4 'n.7 20.7 2-1.8 19.0 13.8 10.6 8.4 '.7 ••• 28 32.0 205.8 19.3 23.1 17.7 12.9 9.8 7.8 '.3 ~ 

29 29.8 24.0 18.0 21.6 16.5 12.0 9.1 7.3 '.0 • 30 27.9 22' 16.8 20.1 16.4 n.2 8.' 6.8 ••• 8 . 

31 26.1 21.0 15.7 18.8 "i4:-fiO~6 8.0 6.4 
S2 24.6 19.7 14.8 17.7 13.'1 9.9 7.' 6.0 
33 2&0 18.6 13.6 16.6 12.7 9.3 7.1 '.6 
34 21.7 17.5 13.1 15.7 12.01 8.7 6.7 '.3 

" 20.5 16.6 12.8 14.8 11.3 8.2 6.3 '.0 
For lo-d 01 250 It... per ~re loot divide '~I"I glveu by 2. 
!b:dmum llber s trellll, 16, 11M. mir .. ua.'" neb. 
Sp&cl"l rven . bove the he-1'Y nel produce. lo.d.t gree.ter th. n . Ie 

lo.d.t for we c:rIppUlIg. 
6~clng ginn bew", the dotted. Hnell produce. deilectlollS exceedl"l .i. 0 the lpaU. 



'iMI BETULEIIEY 8TEKL COMI'ANY. 

SPACING Of 

BETHLEHEM GIRDER BEAMS , .. 
A TOTALUNIP"ORM LOAO 0"U50 Las. PltR 8QUARIE: FOOT. 

,.110" .. DIIIT"'''G' I" nIT, ""TI" TO ',"T.II or ....... . 
30"" C 2S- a 2."C I 2 ... · G 

..... 11'""- G30. ! G30 el2 •• 1 G:I. G:I •• I G:I. ' G:I ... · G:l4 

.. 1& ILlS La l1li1& ' LIU 1M. 1l1li LIrL I UIII.& Itt 1M. . :~ 
16 
17 
18 
10 
20 

21 
22 
23 

'" " 
26 
rI 
28 

" BO 

31 
32 
sa .. 
" 
36 
37 

" SO 
40 

41 ., 
" " .. 

169.6 146.4 ~1 1 28.3 ) 120.0 111.1 98.2 1 ".0 
160.2 ~ 127.7 113.6 106.S 98. 4 87.~_:~ 
183.\1 114.9 113.9 101.3 94.8 87.8 77.6 1"'< 
120.2 103. 1 102.3 90.9 8,';.1 18.8 69.6 69.6 

1::: I ::: :: ;~: :::; :::~ :~.: ::: 
89.7 76.9 i 6.3 61.9 63.6 68.8 61.9 44.4 
82. 1 70.3 69.8 62.1 68.1 63.8 47.6 40.7 
76.3 64.6 tH. l 67.0 63.3 49.4 43.6 3i.3 
69.6 59.6 69.1 62.6 49.2 46.6 40.2 34.4 

84..2 
69.6 
65.S 
61.6 
4S .2 

".1 "'. SO., 
37 .li 
SJ.4 

83.6 
Sl.i 
BO.l 
28.' 
27. 1 

25.8 
24.6 
23.' 
22.4 
21.4 

M.I 
61.1 
47.5 
44.3 
41.4 

3S.7 
36.3 
34.2 
32.2 
30. ' 
28.7 1 
27.2 " .• 
24.5 
23.3 

22. 1 
21.1 
20. 1 
19.3 
lS.4 

64.6 
60.7 
47.1 
43.9 
41.0 

38.4 
36.1 
83.' 
31.9 
30. 1 

28.' 
27.0 
25.6 
24.3 
23. 1 

21.9 
20.' 
20.0 
19. 1 
1<3 

48.6 46.5 
4a. 1 42.1 
41.9

1 

39.2 
39. 1 36.6 
36.6 84.1 

3U 32.0 
32.1 30.0 
SO. 1 28.2 
28.4 26.6 
26.8 26. 1 

2.5.3 23.1 
2"-0 22.6 
22.7 21.3 
21.6 20.2 
20.0 111.2 

19.5 18.3 
18.6 17.4 
17.7 1(1.6 
16.9 15,9 
16.2 16.2 

42.1 
39.0 
36.3 
83.8 
31.6 

29.6 
27.8 
26,1 
2-1.' 
23.' 
21.9 
20.8 
19.7 

~N I 
16.9 
16.1 
1I~. '1 14.7 
14.0 

37.2 
34.6 
32.1 
29.' 
27.' 

26.2 
24.5 
23. 1 
21.7 
20.' 

19,4 
1&4 
17.4 
16.6 
15.7 

14.9 
14. 3 1 
13.6 
1&0 
12.4 

31.8 
29.' 
27.4 " .. 23.' 
'24 
21.0 
19.8 
18.6 
17.6 

16.6 
16.7 
IU 14,1 
13.4 

12.8 
12.2 
II. 7 
11.1 
10.6 



Bf:THLEHEM STF,t:L COMI'ANY. t7 

SPACH.G OF 

BETHLEHEM GIRDER BEAMS 

'" A TOTAL UNIFORM LOAO OF160 LaS. PER SQUARE FOOT. 
P ROH R oliTANc e ON fIn. elNTI It TO CeNTeR 0' aUMS, 

I 

20"0 118"GI 115"0 I 12"G 10"G9" G · 8'~ 
~ ~. G20 GIII I Glllb~I Q10 Gl:i! . I Gl lf I Gl0 1 Iill :!~ 
,""- UIIL'M.!lHbo.IIZLIII..

1
10u..10H.IIt. 73L .... 7flLb&. 5Stk l~ •• Lt •• 3:&Lho.ll5lb 

----;; -1-1--'1- - -- 1-' 7<'~ 
7 54.7 41.3 
S ~ 180.7 131.3100.2 80'°154.4 ill 31.6 
o 186.3142.8103.8

1 

79.2 ' 63.2 42.9 33.1 2.5.0 
10 100.9 ii5.iIS.U 64.1 61.2 34.7 26.8 20.3 

1l I 124.7 00.6 6n.51 53.0 42.3 28.7 22.216.7 
12 1145.1 lI7.a 87.5 104.8 80.3

1 

"'144.5 86.6 24.1 18.614.1 
13 1"23.'7 1~ 14.61 89.3 68.4 4!l.7 37.9 30.3 20.6 15.9 12.0 
14 106.6 86.9 64.31 no 59.0 42.9 82.7 26.1 17.7 13.7108 
Hi 92.9 74.9 56.°1 67.1 01.4) 37.4 28.5

1
22.8 10.4 11.91 90 

16 81.6 6.5.8 49.2 58.9 45 2 32.8 25'01 20.0 13.6

1

10.6 . _?_~ 
17 72.3 68.3 43.6 52.2 400 29.1 22.2 Ii.i 12.0 9SI "0 
18 64.5 02.0 38.9 46.6 35 71 25.9 19.8 15.81 10.7 •• ~:~ 6.2 
19 57.9 46.7 34.9 41.8 320 23.3 Ii.i 14.2 9.6

1 

7.4 5.6 
20 52.2 42.1 31.6 87.7 2S.9

1
21.0 16.0 12.8 ._~:~ 6.7, 5.1 

21 47.4
1 

38.2 28.6 34.2 26.2 19.1 14.5 11.6 7.91 6. 1 4.6 
22 43.2 34.8 26.0 31.21 23.9 17.4 13.2 10.6 7.2 0.5 4.2 
23 39.6 31.8 23.8 28.6 21.9 15.9 12.1 9.71 6.6 0.1 3.8 
24 36.31 29.2 21.9 26.2

1

20.1 14.6 . ~ !~~ .. ~~~ 6.0 4.7 1 3.5 
25 33.4 26.9 20.2 24. 1 18.6 13.4 10.3 1;.2 5.6 4.3

1 

3.2 

26 30.9 24.9 18.6 22.3 17.1 12.41 9.5 7.61 5.1 4.0 
27 28.7 23. 1 17.3 20.7 ] 5.9 11.5

1 

8.8 7.0 4.8 3.7 
28 26.6 21.1) 16.1 19.2 14.7 10.7 8.2 6.5

1 
4.4 3.4 

29 24.8 20.0 15.0 17.9 13.7 10.0 7.(1 6.1 4.1 3.2 
30 23.2 18.7 14.0 16.8 _~~~~ __ ~~~ 7.1 5.7 3.9 3.0 

I 
31 21.7 17.6 ]3.1 Hi.7 12'01 8.7 6.7 5.3 
32 20.4 16.4 12.3 14.7 11.3 8.2

1 

6.3j '.0 
33 19.2 Hi.a 11.6 13.9 10.6 7.7 5.9 4.7 
34 18.1 14.6 10.91 13.1 10.0 7.3

1 
0.6 4.4 

30 17.11 13.7 10.3. 12.3 9.4 6.8 0.2 4.:!J --'----1 
For 1000d of3OO lbo!. per aquare footd l,.ld" ~he SpAcln, given by C 
Alu lmum llberltr-. 16,000 Ibt.. per lIquarelDch. 
Spectog given .DOve tbe he&vJ' I1 nM prod!lcel load, Ifl"e&ter than ate 

looW.lor .. eb c rl ppl1n\. 
SJ)!LC1nll' given be 0" the dotted lines produooa dellectlolll nceedlng 

~I. of the 'I'Iln. 



.. BETSLEHEM STEEL COMPAN Y . 

SPACING OF 

BETHLEHEM GIRDER BEAMS 
FOR 

A TOTA L-UNI FORM LO A D OF 1715 L BS . PER SQ UAR E FOOT . 

"~O"C" O'. T .. .. CC IN PUT, CC NTe " To C OUITCII D P . u. .. .. 

I 3 0" G I 28" G 28" G 24" Q 

I""" Ia , .... ~I Q3o :~I~ G 21. Gall G2~. , 024 --------...... " ... !!III Lbl. tw Ut. , . ..... "",. 140 £., : 120£. --------------

I' 1
145

•
3 124.6 123.6 1109.9 102.9 96.2 84.2 72.0 

J7 128.7 110.4 109.6 -w.:r 9T.T 84.4 7<6 .~ 16 114.8 98.6 97.7 86.9 81.3 75.3 66:T 66.' 
19 103.0 88.4 87.7 78.0 73.0 67.5 69.7 51.1 
20 93.0 79.8 79.1 70.4 M.' 61.0 5&, 46.1 

21 84.3 72 .4 71.8 63.8 59.7 65.3 48.9 41.8 
22 76.9 66.' ".4 68.2 54.4 tiOA 4U 38.1 
23 70.3 00.3 59.8 03.2 49.8 46. 1 40. 7 84.' 
24 64.6 ".4 64.9 "'., %.7 I 42.3 37.4 32.0 
25 59.S 61.1 00.' 46.0 42.2 39.0 34.5 29.' 

26 65.0 47 .2 46.8 41.6 39.0 36.1 31.9 27 .3 
27 51.0 43.8 43.4 38.6 36.1 33.4 29.6 26.3 

" 47.4 40.7 40.4 35.' 33.' 31. 1 27 .:'; 23.5 
29 44.2 37.9 37. 6 33.' 31.3 29.0 25.' 21.9 
80 41.3 M.' 35.2 31.3 29.3 27.1 2>. 20.6 

81 38.7 33.2 32.9 29.8 27.4 25.4 22.4 19. 2 

" 86.3 31.2 30.' 27.' 26.7 23. 8 21.0 18.0 
33 34.2 29.3 29.1 25.8 24.2 ".4 19.8 16.9 
34 32. 2 27.6 27.4 24.3 22.S 21.1 18.6 16.0 

" 30.4 26. 1 26.8 23.0 21.fi 19.9 17.6 16.1 , 
36 28.7 24. ' 24.4 21.7 20.3 18.8 16.6 14 .2 
37 27. 2 23.3 23. 1 20. 6 19.2 17.8 l fi.7 13.5 
38 25.8 22.1 21.9 19.5 18.2 16.9 14. 9 12.8 
39 24.' 21.0 20.8 18.5 17.3 16.0 14.2 12. 1 
40 23.3 I9.\) 19.8 17.6 16.6 1~2 13.6 ll.fi 

<I 22. 1 ]9.0 18.8 16.7 lfi .7 14.6 ] 2.8 11.0 ., 21.1 18.1 17.9 16.0 14.9 13.8 12. 2 10.6 ., 20. 1 17.3 ]7.1 16.2 14.2 13. 2 11. i 10.0 
« 19.2 16.6 16,4 14.5 13.6 1>. 11.1 • •• 
" 18.4 15.8 15.6 13.9 13.0 12.0 10.6 ' .1 

For \(lad of 8.'iO ibL per ~l'fI lootdlvldl :fnc1ng gI .. en b, Z. 
Ma.nmllID. ftber ~t.--, 16. ibL per !lqual'fl neb. 
8~:1c given abo .. e the hea vy Un ... prodUOOl load, greater th.-.n 

-'I load~ or ... eb crippling. 



8ETIILEHEM STEEL COMPANY. 911 

SPACING OF 

BETHLEHEM GIRDER BEAMS 

'" A TOTAL UNIFORM LO'-'D OF 1715 Las. PER SQU ARE FO DT. 
PROPC" O I.TRNCC I N HCT, CCNTe .. TO CCNTc .. 0' .CR ••• 

I 
20" G l 8G' 15" G 12" G 10" G a " G 8 " G 

b":.. ~! GlIO Gt8 IGH'bIGtl" GI" GI2al~~ GIO Gil ·I--=ae:= 
_~II2Ik.Ilt.kli40Ik.I!HLbL~ lOLbo. I~"Lbo. .LbL: I~ 

6 63.9 1~ . 
7 46.9 35.4 
8 2()2.1 1M.9112.6 85.9 68.2 46.6 35.9 27.1 
9 159.7122.4 811.0 67.814.2 36.8 28.4 21.4 

10 I 129.3 99.1 1~1 M.9 43.9 29.8 23.0 17.4 
11 106.9 81.9 69.6 45.4 36.3 24.6 19.0 14.3 
12 124.4100.3 ~ 89.8 68.8 50.0 38.1 30.6 20.7 16.0 12.1 
13 100.0 85.4 63.9 76.5 58.7 42.6 32.6 26.0 17.6 13.6 10.3 
14 91.4'""'f3.7 Mi.l 66.0 60.6 36.8 28.0 22.4 15.2 11.7 8.9 
16 79.6 64.2 48.0 67.6 44.1 32.0 24.4 19.6 13.2 10.2 7.7 

16 70.0 66.4 42.2 50.6 38.7 28.1 2Ui 17.1 11.6 9.0 6.8 
17 62.0 60.0 37.4 44.8 34.3 24.9 19.0 15.2 10.3 8.0 - - -~i:o 
HI Mi.3 44.6 33.3 39.9 30.6 22.2 17.0 13.6 9. 7.1 6,4 
19 49.6 40.0 29.9 86.8 27.5 19.9 15. 12.2 8.3 "'K4 4.8 
20 44.S 86.1 27.0 32.3 24.8 18.0 18.7 11.0 __ ?:~ 5.8 4.3 

21 40.6 32.7 24.6 29.3 22.5 16.3 12.6 10.0 6.8 5.2 3.9 
22 37.0 29.8 22.8 26.7 2M 14.9 11.4 9.1 6. 4.8 3.6 
23 33.9 27.8 20.4 24.5 18.7 13.6 lOA 8.3 5.6 4.3 3.3 
2-1 31.1 25.1 18.8 22.5 17.2 12.5 9.6 7.6 6._ 4.0 3.0 
25 28.7 23.1 17.3 20.7 15.9 11.5 " 8:8 "7:6 4.8 8.7 2.8 

26 26.5 21.4 16.0 19.1 14.7 10.7 8.1 6.6 4.4 :t4 
27 24.6 19.8 14.8 17.7 13.6 9oS1 7.li 6.0 4.1 3.2 
28 22.8 18.4 13.8 16.6 ]2.6 9.2 7.0 6.6 3.8 2.9 
29 21.3 17.2 12.9 15.4 11.8 8.6 6.6 5.2 3.6 2.7 
30 19.9 16.0 12.0 _!~~~ .~:;~ 8.0 6.1 4.9 3.3 2.6 
3\ 18.6 16.0 11.2 13.6 10.8 7.6 5.7 4.6 
32 lUi 14.1 10.6 12.6 9.7 7.0 li.4 4.3 
33 16.4 13.3 9.9 11.9 9.1 6.6 6.0 4.0 
34 15.5 12.5 9.3 11.2 8.6 6.2 4.7 3.8 
35 14.6 11.8 8.8 10.6 8.1 6.9 4.5 3.6 

For load or~ It&. per "'IUSrfl foot dlfldea!*dng riven by 2. 
Maximum fiber all"Clll, 16.000 IhI. per Iqu.are Inr.h. 
SPAcing gifeD above the hcafyllnee prodUOOI 106dl rreater than mfe 

loads tor web crippling. •• 
S~ng (i.-en below the dotted IInee prodUOIiII dcllecUOWI e.leeedillt .1. 

of thel ... n. 



'00 BETDLEnEY STEEL COMPANY. 

SPACI NG OF 

BETHLEHEM SPECIAL J: BEAMS 

"" ... T OTAL U NIFORM LOAD OF 100 Las. POER SQUAR E FOO T . 
""O"~" P lltT .. .. "I.H ~'''T . " .. .. T .... T~ CU'TCII o~ . , ..... . 

30" :r 28" l: 28" l: 2" " l: 20" :r 18" :r ----- -
Ipo.I.l:I'tel. m "" '" 82 • • .,. 820 . 8 20 a la 

"' ... '0'" ., ... 0 ... . ... n ... WLbL I 4ULk --------------
" 14M 121.7 97.6 83.0 72.6 61.2 49.0 37. 1 
J7 129.7 107.8 .. .4 73.6 64.3 54.2 43.' 32.9 
18 115.7 96 .J 77.1 ".6 57.4 48.3 88;1 29.3 ~ 19 103.8 ".3 69.2 58.' 51.6 43.4 M.8 2<U 
20 ""9IT 77.9 62.4 63.2 46.6 "'.1 81.4 23.8 

21 85.0 70.7 66.' 48.2 ." 85.5 28.' 21.5 
22 77.4 64 .. 51.6 43.9 38.' 82.4 2iI.9 19.6 
23 70.9 58.' <1.2 40.2 36.1 29.6 23.7 18.0 
24 65.1 64.1 43.4 36.9 32.3 27.2 21.8 l6.l'i 

" 60.6 49.9 40.0 34.0 29.7 25. 1 26.1 15.2 

26 55.' 46.1 ,.., 3l.5 27.5 232 18.6 14.1 
27 51.4 .. 7 84.3 29.2 203.5 21..5 17.2 13.0 
28 47.8 89.7 31.9 21.1 2:3.7 20.0 16.0 ] 2.1 
29 44.6 87.1 29.7 25.3 22.1 18.6 14.9 11.3 
30 41.7 34.6 27.7 23.' 26.7 17.4 13.9 10.6 

31 39.0 32.4 26.0 22.1 19.3 16.3 13.1 9.9 
32 36.6 80.4 24.4 26.8 18.2 15.3 12.3 9.3 
33 34.4 28.6 22.9 19.0 17.1 14.4 lUi 8.7 

" 32.4 27.0 21.6 18.4 16. 1 13.5 10.9 8.2 
35 80.' 2,). 4 26.4 17.4 Hi.2 12.8 10.2 7.8 

36 28.9 24.9 19:2 16.4 14.3 12.1 9.7 7.3 
37 27.4 22.11 18.2 15.5 13.6 11.4 92 --6.9 
S8 26.0 21.6 17.3 14.7 12.9 10 .8 8.7 6.' 
39 24.6 26.' 16.4 14.0 12.2 10.3 8.3 6.2 
40 23.4 19.5 15.6 13.3 11.6 9.8 7.8 ,., ----- -- .. -
41 22.3 18.6 14.9 ]2.7 11.1 '.3 7.' '.7 
42 21.3 17.7 14.2 12.1 10.5 8.9 7.1 5.4 
43 20.3 16.9 13.5 H.o 10.1 8.5 6.8 '. 1 
44 19.4 16.1 12.9 11.0 ,., 8.1 ,., .. , 
" 18.5 15.4 "3 10.5 '.2 7.7 6.2 '.7 

FOr lo.d 01300 I ..... per IIqlUlre foo\ divide Ille .~clng civen by 2-
Maximum tiber _, 18.000 It... \7:r sq"are ineh. 
8pt.clnll' II'hen above Ill" h .... y ioe. produces 10000e greater than -.1" 

loads for web crlppltnll'. 
8~nll' given below the dottM Hue. produces deftecUonll u:oeedlng 

d . 0 th".~n. 



RF.TH I.EHJDt 8TE~;L COMPANY. '" 
SPACING Of 

BETHLEHEM SPECIAL J: BEAMS 

'" A TOTAL UNI fORM LOAD Of 100 Las . PER SQUARE FOOT. 
"~O"'~ OI.U. .. o;C I .. flirT. o;, ,,T ,,,, TO o;'"TC''' O~ .U ..... 

- IS" X 12" :r 1 1o" :r 9" ' 8" :r 
Spoa. IIll5 b ,.'I5. ' . ' 15 .,2.18, 2 1110 . 1110 -!!...I-!!. Btl ~ .. '" --------------

'11M. ; Itu.. l~ 10$ U • l'Z1M. 1"'LloL xu.. !~2UU.WU.!tliLlll 
-----;- 316.2241.1174.8 133.4106.9 75,4 72.8 68.41 56.1 4.01.5-$.? 

7 33l.6177.2 128.4 ~ 78.6 60.4 63.6 42.~ ,~ 82.7 31.0 
8 177.3 13M 98.3 7".1 $ 42,4 40.9 32.9 31.6 25.0 23.8 
9 140.0 IOU 77.7 69.3 47.6 33.6 32,4 26.0 24.9 19.8 18.8 

10 113.6 86.8 6~9 48.0 38.6 27.1 26.2 21.0 20.2 16.0 15.2 

11 93.8 71.7 6~' 89.7 31.8 22.' 21.7 17,4 16.7 1" 12.6 
12 78.8 60.3 :-ffi 33.' 26.7 18.8 18.2 14.6 14.01 11.1 10.6 
13 67.2 61.4 37.2 28.4 22.8 16.1 15.6 12,4 11.9 9.ti , .. 
" 68.' 44.3 32.1 2-1..6 19.6 13.8 ]3.4 10.7 10.3 8.' 7.8 
16 60A 38.' 28.0

1 
21.4 17.1 1<1 11.6 9.4 9.] 7.1 6.8 

16 44.3 33.11 24.6 18.S 15.0 10.6 10.2 8.2 7.9 6.3 ,., 
17 39.3 SO., 21.8 Hi.6 13.3 9.' 9.1 7.3 7.0 --6:6 -6.3' 
I' 'M 26.' 19,4 14.8 lJ.9 8A 8.1 6.6 6.2 .u '.7 
19 31.4 24.1 17.4 13.3 10.7 7.6 7.3 '- -6~8 '--5:6 4.4 '.2 
20 284 21.1 15.7 12.0 '.6 6.8 6.6 6.3 6. 1 4.0 3.8 

21 26.7 19.7 14.3 10.9 8.7 '--6'-21 --5.9 ••• '.6 &6 '.5 
22 23.5 17.9 13.0 9.9\ 8.0 '.6 6A ... 

.21 " 3.1 
23 21.5 16.4 ll.9 9.1 7.3 6.1 ••• ••• 3.8 ao 2.' 
24 19.7 16.1 10.9 8.3 6.7 '.7 '.6 3.7 "' 2.8

1 
2.6 

" 18.2 1&9 10.1 "7.71--6:2 •. , 4.2 ... 3.2
1 

2.6 2.4 

26 16.8 1 .. 9.3 7.1 6.7 4. '.9 3.1 , .• 
27 16.6 11.9 8.6 6.6 '.3 '.7 3.6 2.9 2.8 
28 14.6 11.1 8.' 6. 1 '.9 3.' '.3 2.7 2.6 
29 13.6 10.3 7.5 6.7 '.6 3.2 3.1 2.6 "' 30 12.6 9.7 7.' '.3 '.3 3.' ~9 2.3 2.2 ...... _-_ .. 
31 11.8 9.' 6.6 , .• ••• I 32 11.1 8.5 61 '.7 as 
33 10.4 8.' 5.8 ... 3.5 
34 9.8 7.6 ••• '.2 3.3 
3!i '.3 7.1 6.1 '.9 '.1 

For 10&<1 of I!OO lbs. pcr l1quare loot dlvldo tho spa.eing gI"ell by 2-
KullllullI nbcr It""" 16.000 1M frir lSquare IDch. 
SCD~ glUD aOOT" tb" hoaT)' I fa prodU0C6 load, greater tbaD the 

11Ill" Qalil or .. eb erlppllut. 
8~Dg gl1'eD below th" dotted 1In(ll I'r(ldu~ dellectioWl ueeedlDg 

on 0 th" opall. 



"" BETHLEHEM STKEL COMl'ANY, 

SPACING OF 

BETHLEHEM SPECIAL :I: BEAMS 

'" A TOTALUN"ORM LOAD OF'128 LBS. PER SQUAAE F'OOT. 
~"o'~1111 OISTA ,,1:1 IN 'En, CUIT~ "TO C~ "T(II 0' IIU MII. 

30" X 28" Z 28" Xl 24" X 20" l: 18" X 

1---;;; --;;;- u e 1124. 1124 
--

Spu, III 1001. 820 " ." ... - - --------------
"'"" j06Lho. . 1"- .1" .... .... ." .. ...... 
------- - -- - - ---

16 117.1 97.4 78.0 66.4 58.1 48.9 39.2 29.7 
17 1"'8 86.3 69.1 58.' 61.4 43.3 34.7 26.3 
18 92.6 I~ "iiT 62.0 45.9 38.7 31.0 23.5 --
" I~ 69.1 55.' 47.1 41.2 34.7 27.8 21.1 
20 7ii.O 62.3 49.9 42.5 87.2 31.3 25.1 19.0 

21 68.0 56.5 45.3 38.6 88.7 28.4 228 17.2 
22 62.0 51.5 41.3 35. 1 80.7 2.>.' 20.7 15.7 
28 66.7 47. 1 37.8 32.2 28.1 23.7 19.0 14.4 
24 '"I 48.3 3-1.7 29.6 25.8 21.7 17.4 13.2 ,. 48.0 89.9 3" 27.2 2&8 20.0 16.1 12.2 

26 44.4 36.' 29.6 25.2 22.0 18.5 14.9 11.2 
27 41.1 34.2 27.4 23.' 20.4 17.2 13.8 lOA 
28 38.3 81.8 25,5 21.7 19.0 16.0 12.8 '.7 
29 35.7 2\1.6 23.8 20.2 17 .7 14.9 lI.9 9.0 
80 33.3 27.7 22.2 18.9 16.5 13.9 11.2 8.4 

31 31.2 25.9 2O.S 17.7 16.6 18.0 10.6 7.9 
32 29.3 24.3 19.6 16.6 14.0 12.2 9.8 7.4 
33 Z7.5 22.9 18.3 15.6 13.7 11.5 9.2 7.0 
84 26.' 21.6 17.3 14.7 12.9 10.8 8.7 ••• 36 24.6 20.3 16.3 13.9 12.1 10.2 8.2 6.' 
36 23.1 19.2 1M 13.1 11.5 '.7 7.7 6.' 
37 21.9 18.2 14.6 12.4 10.9 9.' 7.3 -6:6" 

" 29.8 17.3 13.8 11.8 10.8 8.7 7.0 6.3 
39 19.7 16.4 18. 1 11.2 9.' 8.2 6.6 6.0 
40 18.7 15.6 12.5 10.6 '.3 7. 8 '.3 4.8 ----- -----
41 17.8 1<8 11.9 10. 1 8.9 7.6 '.0 4.6 

" 17.0 14.1 11.3 9.6 8.4 7.1 6.7 4.3 
43 16.2 13.6 10.8 9.' 8.0 '.8 6.4 4.1 .. 10.0 12.9 10.3 8.8 7.7 •. , 5.2 3.9 .. 14.8 12.3 9.9 8.4 7.3 6.' 6.0 3.8 

r..o;.;r~ !~fl2IiO tis. per8CI\1ll.re foo, hide t e $paclng gtven by 2. 
W .. :r.lmum flberstre!!l, 16,(]OO lbs.l{l;t lIqU-are Ineh. 
Sp6ctng gl.etl .. bove th" b .... Ty Ines prodtlee!J l(IIId. greBtCf than safe 

lOIIdI fOt web erIppl~. 
amlng given ow the dotted Unea pl"Oduee!J delleetlona exceeding-

d .o the 1p&0. 



BIT It LF.HEM STEEl. COMPANY. IC* 

SPACINII OF 

BETHLEHEM SPECIAL Z BEAMS 
FOR 

A T OTA L U N IFORM LOA D 0"'28 L ••• P'I:R SQUARI: t OOT . 
,."0_11 D • .-U' .. :C 'N ~ECT. CC .. TcIITO CC"T,," O~ BU ••. 

111" % '2" : 10" % 

;;". .1,b .'''1.'' .,a,' .,a .10 . 10 

71u.. ' ~u...u.. .u.. IlUu.. ZUI.loo, ZU u.. 
-:-:1---+ -

~ :!'~:~:;~~~~~~: ::! :~: 
8 141.9~ 78.7 60. 48.1 33.9 32.8 
9 11 2.1 86.7 62.1 47. as.O 26.8 "'25T 

10 90.8 69.6 6O.S 8U 30.8 21.7 21.0 

II 76.( 67.4! 41.6 31.8 21).5 
12 63.1 48. 86.0 26.7 21.4 
18 63.7 41.1 29.8 22.7 18.2 
14 46:~ 86.4 25.7 19. 15.7 
16 4Q.4 SO. 22.4 17.1 13.7 

16 8.5. 27.1 19.7 15.( 12.0 
17 8lA, 24. 17.4 13. 10.7 
18 28. 2l.4 15.7 lUI V.5 
19 25. ]9. 18.9 10.6 8.5 
20 22.7 17.4 12.6 9.6 7.7 

21 20.6 ]5.7 
22 18. 14 ... 
23 17. 13.1 
24. 15. 12.1 
2.5 14.5 11.1 

11.4 8.7 7.0 
10.4 7.9 6.4 
9.6 7.3 6.8 
8.7 6.7 5.3 
8.) "'6.. 4..9 

26 13.4 10. 7.4 
Z1 12.6 9. 6.Y 
28 11.6 8.9 6.4 
29 1M 8. 6.0 
SO 10. 1 7.7 6.6 

31 
52 
83 
34 .. 

-......... . ... 
906 7.2 5.2 
8.9 6.8 4.9 
8.3 6.4 4.6 
7.9 6.0 4.4 
7.4 6.7 4.1 , 

~7 4.6 
6.1 4.2 
4.. 3.9 
4.6 3.7 
4. 3.4 

'.0 3.2 
3.8 3.0 
8.5 2.8 
3. 2.7 
3.1 2.5 

17.9 
I., 
12.8 
11.1 
9.6 

8.5 

7.' 
6.7 
6.0 
SA 

'.9 
'.5 
'.1 
" .. 
'.2 
3.0 .. .. •• 

17.3 
14.6 
12.4 
10.7 
9.3 

8.2 
7.' 
6.' 
'.8 
5.2 

'.8 •. , 
<0 
'.6 
U 

at .. .7 
" "' 

0"% I 8 " X 

a. II' II' 1111 

111& IU .. 131. .. UlU. 
I 

40.7 44.9 3.5.612!!. 
84. I 32-9 26.11 24.8 
26. 20.2 20. 19.0 
20. 19.9 15. 16.0 
16. 16.1 12. 12.2 

13. 13.8) 10. 
11.7 lUi 8. 
10. 9.6 7. 

8. 8.2· 6. 
7.1. 7.2 6.7 

10.1 
as 
7.2 
6.2 
'-' 

6. 

• ,. 
6.3 
'.6 
0.0 

15. 4.8 
4.4 "".;.!C 
4. 8.8 

"T7 ' -4~6 8.6 3.4 
4. 4.0 S. 8.0 

S. 3.7 
8.5 3.3 
3. 3.1 
2..9 2.8 

2.9 2.8 
2.7 2.6 
• .3 
2. 1.9 

2..7 2.(1 2.1 1.9 

• •• 2. 2.2 
2.1 2.1 1 
2. 1.9, 
1.9 l.8 

'Fo. lC*d ot ~ IlL per 1IQ,uar8 footdlride Ih,,~tII' KI .. ell br z. 
lfulmum llber.u-. lG,OOO It.. pe'IIQ,\1&1'8 Ineb. 
SP"in, 8i"w ,bo'fe tbe beU',lfDe. prod\1Oel IoadI fT'N1e. Ihan _Ie 

load, lor web mpplfDII. 
8neclq Ii'ep below the dOlled llntol pr041lCe1 delleetlou uoeedin& 

d . of tb •• pan. 



,~ BETlI L.: U I:: ~ STI::};L CO!d I·A~ Y. 

Sf'ACIHG OF 

BETHLEHEM SPECIAL :.t BEAMS 

'" A TOTAL UNIFORM LOAD OF' 180 LBS. PER SQUARE ,.OOT. 
~"O~C .. D" TAM e,.; ' " pelT , CCHTU, TO C .... T'" o •• n .... 

30" X 29" :r 26" :r 24" :r 20" % HI" X 

Spo.a. i. ,ttl ." '" Baa 8:Z4 . L~~ .20 .~~ 
I~ - ---...... ,. "" 

~~m 
7IIu.. Wu.. ........ ----

16 97.6 81.1 65.0 56.4 48.4 40,S 32.7 24.7 
17 86.6 71.9 ~ 49.0 42.9 36. 1 29.0 21.9 
18 77.1 -* b1.4 43.7 38.2 82.2 25 8 19.6 
19 69.2 07.6 46.1 39.3""'34.3 28.9 1 23.2 I" 
20 62.5 61.9 41.6 35.4 31.0 26.1 20.9 16.8 

21 56.7 47.1 37.8 32.1 28.1 23.7 19.0 14.4 
22 51.6 42.9 84.4 29.3 25.6 21.f) 17.3 13.1 
23 47. 2 89.3 31..5 26.8 23.4 19.7 15.8 12.0 
24 43.4 36.1 28.9 2"-6 21.5 18.1 14.5 11.0 
25 40,0 33.2 26.6 22.7 ]9.8 }6,7 IS.4 10. 1 

26 37.0 30.7 24.6 21.0 18.3 15.4 12.4 9.4 
27 301.3 28.6 22.8 ] 9.4 17.0 14. 3 11.5 8.7 
28 31.9 26.6 2\.2 18.1 IS.8 13.3 10.7 8. 1 
29 29.7 2-1.7 19.8 16.9 14.7 12.4 10.0 7.6 
30 27.8 23.1 18.5 16.8 13.8 11.6 9.' i.O 

' 1 26.0 21.6 17.3 14.8 12.9 10.9 8.7 6.6 
32 24.4 20.3 16.3 13. 8 12.1 10.2 8.2 6.2 
33 23.0 19.1 15.3 13.0 11.4 9.6 7.7 6.8 
34 21.6 IS.0 14.4 12.3 10.7 '.0 7.2 6.6 

" 20.' 17.0 13.6 11.6 10.1 8.6 6.8 6.2 

" 19.3 16.0 12.9 ] 0.9 9.' 8.1 I 6.6 . 4.9 

37 IS.3 16.2 12.2 IO -I 9.1 7.6 6.1 -4.6 
as 17.3 14.4 1l.5 9.8 8.6 7.2 6.8 4A 
39 16.4 13.7 10.9 9.3 8.2 6.' 6.6 4.2 
40 16.6 13.0 104

1 

8.' 7.7 6.5 6.2 4.0 ------ --,-
41 14.9 12.4 9.9 8.4 7A 6.2 6.0 3.8 
42 14. 2 U.S 9A 8.0 7.0 6.' 4.7 '.6 
43 13.5 11.2 9.0 7.7 6.7 0.7 V:; . A .. 12.9 10.7 8.6 7.3 6. 4 '4 4.3 '3 

" 12.3 10.3 8.2 7.0 6.1 5.2 '.1 3.1 

}'or 10-11 of 800 IbI!. per lJQ.uare toot di vide the Ip&eing given b12. 
M&J:lmumllber It~, 14,000 1bL \1.. aquare hlcb. 
8J11t,Ctn. given Iloon the heavy Jnel produeellOildI greater than ... Ie 

load_lox web Crippling. 
8~. given below the dotted line. produce. deOectlOllll uC(ledlq 

.1. 0 the .~n. 
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SPACI NG OF 

BETHLEHEM SPECIAL 1: BEAMS 

'" A TOTALUN1FOAM LOAD OF1110 LBS. PE:R SQUARE: FOOT. 
""'0"'" D •• T"'NCE .N un. CENTE" TO C'NT'" O~ .,"' ..... 

111" l: 12" l: I 10" 1: I &" l: 8 " l: 

iJ,~ ~i BH' . ! .," IUU! .'2 ~) 810 n I....!!........!!........!!...-
"01Lbo. Mu.. I .Lk.,~ 'l8JU.I~2UU. ~rl'u.. ~ IU5LIIL 

6 210. 116o.s l ll~5 ~.9 71.3 1~ 4~.5 88.9 37.4 29.6~ 
7 16U U 8.1 85.6 60.3 62.4 36.9 35.6 28.6

1 
27.6 21.8 20.7 

8 118.2 90AI 66.6""""bM ~ 28.3 27.3 21.9 2LO 16.7 16.8 
9 93.4 71.4 61.8 39.0 31.7 22.32I6 17.3 16.6 13.2 12.5-

10 76.7 57.91 41.9 32.0 2l>.7 18.1 17.5 14.0 13.5 10.7 10.1 
11 62.6 47.8 34.7 26.5 21.2 1<\.9 lU 11.6 11.1 8.8 S.4 
12 62.6 40.229.i1 22.2 17.8 12.6 12.1 9.7 9.3 7.4 7.0 
13 44.8 34.2 24.8 IS.9 10.2 10.7 10.3 8.3 8.0 6.3 6.0 
14 88.6 29.5 21.4 16.3 13.1 9.2 8.9 7.2 6.9 6.4 5.2 
15 33.6 25.7 18.6 14.2 11.-1 8.0 7.8 6.2 6.0 4.7 4.6 

16 29.6 22.6 16.4 12.5 10.0 7.1 6.8 6.5 5.3 4.2 4.0 
17 26.2 20.0 14.5 ILl 8.9 6.3 6.0 4.9 4.7 "Ti ' 'is-
IS 23.3 17.9 12.9 9.9 7.9 0.6 6.4 4.3 4.2 3.3 3.1 
19 21.0 16.0 11.6 8.9 7.1 0.0 4.8 ""3:9 '"3:7' 3.0 2.8 
20 18.9 14.5 10.6 8.0 6.4 . "~~~ .•• ~ .. ~ 3.5 3.4 2.7 2.5 

21 17.2 13.1 9.6 7.3 ii.8 4.1 4.0 3.2 3.1 2.4 2.3 
22 10.6 12.0 8.7 6.6 0.3 3.7 3.6 2.9 2.8 2.2 2.1 
23 14.3 10.9 7.9 6. 1 4.9 3.4 3.3 2.7 2.6 2.0 1.9 
24 13.1 10.0 7.3 6.6 4.5 3.1 3.0 2.4 2.3 1.9 1.8 
25 12.1 9.3 6.7 ··'5.T' ·4~i 2.9 2.8 2.2 2.2 1.7 1.6 

~ 11~ M ~2 4.7 U 2.7 2.6 2.1 U 
'l7 10.4 7.9 6.8 4.4 3.5 2.6 2.4 1.9 1.8 
28 9.7 7.4 6.4 4.1 3.3 2.3 2.2 1.8 1.7 
29 9.0 6.9 0.0 3.8 3.1 2.1 2.1 1.7 1.6 
30 8.4 •. ~~! .. ~~! 3.6 2.9 2.0 1.9 1.6 1.5 

31 7.9 6.0 4.4 3.3 2.7 
32 7.4 5.7 4.1 3.1 2.0 
33 6.9 5.3 3.9 2.9 2.4 
34 6.6 6.0 3.6 2.8 2.2 
SO 6.2 4.7 3.4 2.6 2.1 

For load of SOl) It. per IIQ UIlre foot dhlde the .padllg ginn by 2. 
Maxlm.um Ilbe •• t .... 16.UOO It. per lIQuare Inen. 
Sp&clng glTen .. boTe tbe heavy Un('JO produces I.,.<k gret.teE than 

tbe tiUe lDt.d1 for web er!ppling. 
Spoo.c.ng given below we dotted line. prOdUeeII delleetlolll esoeedlng 

~b Of tbe .poo.n. 
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SPACING OF 

BETHLEHEM SPECIAL J: BEAMS 
'OO 

ATOTAL UNIFORM LOAD OFtTlS LIIS. PER SQUARE FOOT. 
~RO"E" OI,UNeE IN FE!'T, elfOTIt,. TO e e NT '" O~ .e ..... 

- -1=-= 30W% 28· 1: ! 28· X 24· 1: , 20· 1: 118. 1: 

sao .a' .I .....!!.!.. ~~~l ·ao .l~ 
1-- - - -1' .. "' .... '" ~I~.:~ "ilL_ 711_ SU Lk I~ 

83.7 696 65.7 [ 47.5 415 36.0 28.0 21.2 
74 1 61.6 ~ 42.0 36.7 31.0 24.8 18.8 
66.1 I~ 44.0 37.0 ~ 27.0 22.1 16.8 
59.3 49.8 39.5 33.7 29.4 24.8 19.9 16.0 
58.0 44.5 33.7 30.4 26.0 22.4 17.9 13.6 

16 
17 
18 
19 
20 

21 48.6 40.4 32.4 27.6 24.1 2O.3 16.8 12.3 
22 44.3 36.8 29.5 25.1 2Ul 18.6 l U 11.2 
23 40.5 33.7 27.0 28.0 20.1 16.9 13.0 10.3 
24 87.2 30.9 24.8 21.1 18.4 Hi.o l Ui 9.4 
25 8U 28.6 22.8 19.4 17.0 14.3 11.5 8.7 

26 31.7 26.8 21.1 18.0 10.7 13.2 10.6 8.0 
27 29.4 24.4 19.6 16.7 14.6 12.3 9.8 7.6 
28 27.S 22.7 18.2 15.5 13.5 11.4 9.1 6.9 
29 26.6 21.2 17.0 14.6 12.6 10.6 8.6 6.6 
30 23.8 19.8 16.9 13.6 11.8 9.9 8.0 6.0 

31 
32 
33 
34 

" 36 
37 
38 
39 
40 

41 
42 
43 
44 .. 

22.3 
:!0.9 
19.7 
18.0 
17.5 

16.5 
15.7 
14.8 
14.1 
13.4 

12.7 
12.1 
11.6 
11.l 
10.6 

18.5 14.9 
17.4 13.9 
16.4 13.1 
16.4 12.3 
14.5 11.7 

13.7 11.0 
13.0 10.4 
12.8 9.9 
11.7 9.4 
11.1 8.9 

8.' 
8.1 
7.7 
7.4 

10.6 
10.1 
9.' 

'.2 1 8.8 7.1 

12.6 
11.9 
11.2 
10.6 
9.9 

0 .. 
8.9 
8.4 

••• 7.' 
7.2 
6.9 
6.6 
6.3 
ti.O 

11.1 
10.4 
9.' 
9.2 
'.7 
'.2 
7.' 
7.' 
7.0 
6.6 

6.3 
6.0 
'.7 ••• '.2 

9.8 7.5 
8.7 7.0 
8.2 6.0 
7.7 6.2 
7.3 5.9 

0.9 5.5 
6.5 52 
6.2 [ 0.0 
5.9 4.7 

_2:.L _-1:.L 
5.3 4.3 
0.1 4.1 
4.8 3.9 
4.6 8.7 
4.4 3.5 

For 1O&d of IIfiO lle. per aquare loo~dl .. lde the apa.ein&" given by 2. 
Kuhnum tlber.tre., 16,000 Ills. per 8QuaN! InCh. 

'.7 
'.3 
50 
'.7 ••• 

-~~-4.' 
3.8 
3.6 , .. 
3.' 
3.1 
2.9 

"' 2.7 

Sp&ein&, gi .. en .. bon the hes. .. y 1I0a. produOOI 1O&d.t ~ter than ate 
loW.Jor web cripplln&,. 

Spaclng girOll bela'" the dotted lines prodoces dellecdoll.ll uee8(!lIli' 
tto ohhe .pan. 



BETHLEHEM STEEL COM PANY. '00 

SPACING OF 

BETHLEHEM SPECIAL % BEAMS 
FOR 

A TOTAL UNI "ORM LOAO 0,.1715 LB S. PI:R S QUARI: FOOT. 
~IIo~e" C01STA llce I~ PCCT. Ce OlTell TO Crr'TI II 0' SU.S. 

- 115" X 12 " X ( 10" X aU X I a"x 
SpIll. 1.,5"1.15,, 1115 812. 1112 1110 1 810 ....!!.... I. ... !! .. ..! 115 :-l~ ...... --,---;;;;;'- --------

12 LIla. 5U.bL • LIla. • u.... 2I.S Lbo IU Lbo l!..5 Lbo JltbL I'''' IUk IU5tbL --,---1---- ---------
6 180. 1 137 .. 8 99.9 76 .. 2 61..1 43.1 41..6 '''' ,.0 25.4 

~ 7 132..3 101..2 73.4 6<1.0 44.' 3T.6 30.6 2-1.5 23.6 18 .. 7 17 .. 7 
8 101..3 77..6 56.2 '~9 34..4 24.2 23.' 18 .. S Ts:O 14 .. 3 13 .. 6 

• SO.I ill 44 .. 4 83.9 27 .. 2 19.1 """Tii:61 14 .. 8 14.2 11 .. 3 10.7 
10 6<9 49 .. 6 36.0 27 .. 6 22.0 16.6 1M 12.0 11.5 9.1 8.7 

11 53 .. 6 41 .. 0 ~ 22 .. 7 IS .. 2 1~8 I ~' 9.' 0.5

1 

7.6 7 .. 2 
12 45 .. 0 34 .. 6 26.0 19 .. 1 H; .. 3 10 .. 8 10.4 8.' 8.0 6.4 6.0 
13 38.< 29.4 21..3 16 .. 2 13 .. 0 9.2 8.9 7..1 .. ••• 5. 1 
1< 

1

33 1 26.3 l S.3 14.0 11 .. 2 7.9 7 .. 6 6. 1 5.9 '.7 4.4 

" 288 22.1 16.0 12..2 9.8 ., 6.7 0.3 •. 11 '.1 3.9 

16 2.5 .. 3 19.4 14.1 10.7 8.6 6.1 6.9 '.0 4 ... ~ 3.6 3.' 
I7 "-. 17 .. 2 12. 9.5 7.6 6 .. 2 '.2 <2 <0, ··Ti 3.0 
16 20.0 16 .. 3 11.1 8.5 6.8 '.8 4.6 3.7 .. 2 8 2.7 
19 18 .. 0 13 .. 7 10.0 7.6 6. 1 ... ._ ... 

· ·8~2 4.2 3.3 .. 2.' 
ro 16 .. 2 124 9.0 6.9 M &9 3.7 ao 20 23 ~2 ... ... .. .. ...... 
21 14 .. 7 11 .. 3 8.2 6.2 '.0 3.5 3.4 27 ? .. 6 2.1 2.0 

" 13 .. 4 10 .. 3 7.' '.7 '.5 3.2 3.1 25 2' 1.9 1.8 
2!J m 9.4 6.8

1 
'.2 '.2 29 ~8 2.3 22 1.1 I.' 

2-1 11.3 8.6 6.2 '.8 3.8 2.7 2.6 .. 2.0 1.6 ... 
" 10.4 7.9 5.6 "·T ··""3:"5 2.' 2.4 I.' 1.9 U 1A 

26 9.' 7.3 5.' '.1 3.' 2.3 22 1.8 1.1 
27 8.9 6.' ••• 3 .. 8 3.0 2.1 21 1.7 1.6 
28 8.3 6.' ••• 3.' 2.8 2.0 1.9 I.' U 

" 7.7 5.9 •. , 3.' 2.8 1.9 1.8 "' I.. 
3<) 1.2 6..!:i '.0 3.1 25 1.1 1.6 1.3 I.' .... _-_ ... - ... -. 

'I '.8 5.' ' .7 29 
;;;1 32 '.3 '.9 3.' 27 

83 6.0 '.0 3.3 U 2.0 

" 5.6 • .4 .. , .• 1.9 

" I 5.3 '.1 2. 2', 1.8 I I 
Fo. aoo t... per ~1W"e oot dlTide the ~ng IITe ll by 2-
Mulmum ftber Itre!.&. 18 It.. per IQ,uar1l Ine .. 
SJ*C\ng gtveu above i1ie .hMT!' IIDea I'roduoes loadl gl'CflteT tblD 

the ate 1,.& lOT web crippling .. 
Srnillf gtTeu below the dotted linN prodDCeI delleetlon. exoeedlna: 

~Io 0 the lpan .. 
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EXPLANATION OF TABLES 
OF' SAFE LOADS FOR BETHLEHEM ROLLED 

STEEL H COLUMNS. 

T he superiority of steel columns o,"er columns of any 
other material is so well understood and recognized as 10 
need no oomment. Cast iron columns are sometimes used 
solely on the score of cheapness because of the relatively 
greater cost of riveted steel columns-the only kind of steel 
columns heretofore obtainable j but in buildings of any'!hing 
more than the most moderate height, or wherever stiffness 
01 frame and absolute security is t!ssenl ial, steel columns are 
exclush-elyemployed. 

Bethlehem rolled steel H sections reduce the cost of steel 
columns to such an extent that they can be used for all pur
poses with economy. These rolled steel columns provide all 
the desired quali ties of safety and reliability at a cost less 
than that of any other form of steel column, and at a cost as 
low or e\'en less than cast iron. 

For very short lengths the compressive strength 01 struc
tural steel of standard quality is the same as its tensile 
strength. As the length increases the compressive strength 
d iminishes. A short column has a practically uniionn com
pressive strength for all lengths less than about fifteen times 
Its least diameter; but for greater lengths the strength 
decreases, the decrease being a function of the length of the 
column and the radius of gyration of the section in the 
direction ot its least resistance to bending. Confomling to 
these conditions, the safe allowable stress, in Ibs. per square 
inch, on square ended columns of medium steel used for 
buildings is given by the following fonnu la: 

13,000 Ills. for lengths under 55 radii of gyration. 
16,000-65 ~ for lengths o\'er 66 radii of gyration. 

in which I -unsupported length of column and ,. - Ieast 
radius of gyration, both in inches. 

The safe strength of steel columns given by this formula 
agrees ill a satisfactory manner with the available experi. 
mental data on the subject. In addition it is of correct 
theoretical form. It represents a straight line which becomes 
tangent to the curve of Euler's formula for very long col
umns and fixes a maximum limit of stress for columns of 
relatively short length. The safe stress allowed on steel 
columns by this rule corresponds to the safe stress usually 
allowed for beams and girders in buildings, Columus pro-

• 
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portioned in accordance with this formula have the same 
proper degree of safet), as the beams and girders which they 
support, thus maintaining a symmetrical proportion of all 
parts of the structure. 

A comparison of this formula with the column formu las 
spe:cified by the building Jaws of the principal cities in the 
United States is shown by the diagram herewith, from which 
it will be seen that it represents about an average 01 general 
practice. 

COMPARISON Of 

FOR STEEL ""'."1 
fOR BUILDIN GS 

Valli" 01 RI UoS 01 f 
A rh'cted column, having' the metal in its shaft injured 

and weakened by the punchmg of numerous rivet holes, is 
liable to fail ullder a less load than a rolled column in which 
the shaft is devoid of rivets. The formula does not take 
into consideration this advantage in favor of the rolled steel 
column sections. It represents only the best current practice 
in general steel column design, and is Jlot limited to columns 
of special or superior shape" 

Safe loads computed by this fonnula are r"ven in the 
tables on pages 116-129 for all the siRS 0 Bethlehem 
rolled H columns and on pages 112-116 for the special I 
beams and girder beams when used ag columns. The 
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column required for any given load and length is readily 
selected from these tables. 

The unsupported len~h of a column should not exceed 
HiO radii of gyration, whIch is the limit of length for which 
safe loads are given in the tables. In the best practice the 
unsupported length of a column is frequently required not 
to exceed 125 times the least radius of gyration; this latter 
limit is indicated in the tables by zigzag lines. 

An examl>le is given on page 130 showing the method of 
selecting ro led H column sections for buildings, and to 
which reference should be made. Wherever possible, it is 
desirable to provide for the givell range of loads by selecting 
the different weights required from the variations in size 
offered by columns of the same section. Columns thus 
selected can be obtained from the same rolling, thereby 
avoiding delay in delivery. 

Abutting sections of columns, in addition to having 
machine squared ends, should be connected by splices of 
sufficient size to maintain the continuity of sectiOn required 
for preserving the rigidity. of the steel frame work of the 
building or structure. rhe method of splicing column 
sections and the manner of connecting beams and girders 
are shown by the illustrations on page 46. Weights given 
of the various column sectlons do not include splices or 
connectionS of any kind. 

The safe loads given in the tables arc for concentric or 
symmetrical loading. When the loads are not centrally or 
symmetrically applied, bending is produced in the column, 
the effect of whIch must be considered. The unbalanced 
bending moment of the eccentric loads about the center of 
the column, in inch-IOO., divided by the section modulus of the 
column in the direction of bending gives the stress in 11>5. 
per square inch produced by the bending'. The load on the 
column produces a uniform compressl\"e stress over the 
whole cross section to which the bending stress must be 
added The sum is the maximum stress on the extreme 
fibers of the column section. 

The maximum fiber stress due to direct load and bending 
must not be more than 26 per cent. in excess of the per
missible stress on the column. for the given length. obtamed 
from the formula for concemric loading, otherwise the section 
of the column must be increased until this lilnit is not 
exceeded. 

The section modulus about each princil>a1 a~is for all the 
sections of rolled H columns is given in the tables of their 
properties on pa~ 60-73, by means of which the effect of 
eccentric loading 15 easily calculated and considered in the 
above manner. 
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BETHLEHEM SPECIAL :z: BEAMS I mOl" OF I' i'I; 
AND ~- --t-- . .)1 

GIRDER BEAMS. : 
,,'''U'' TO C UITC ... TO ~"ODUC' IQUAL ""Oil 0' : ,.1 j 

G, ,, . ,,loII ADouT aOTH • • U U; "HI:> YV. ~--.o. __ ,! 

SPE C IAl.. X BEAMS. I 
I DIo\IlIo ""ilk

t 
DiItaDoo II 

iIooIJ,oo. " ,. 100t " 0 s..u.. 
lUi"', = 4.~ * ....... --
B30 ao 
n 28 28 
826 26 
B24a 24 

B24 
24 
24 
20 

B2O. 20 

'20 

20 
20 
20 

24.06 GSOa 

Gao 

028. 

G28 

G26. 

G26 

G24. 

G24 

G20. 

GIRDER BEAMS . 

'"?II' Y~\I I DiIIuot 
on ,-'""ol 0 , 

• ~ ........ l1<li. 

- '~""=---.---I 
30 

30 

28 

28 

26 

" 24 

20 

200.0 

176.0 

1S0.0 

162.5 

160.0 I 
150.0 

H18 

12Q.OO 
lll:i.OO 
00.00 
84.00 
82.00 
72.00 
82.00 
72.00 
68.00 
6&00 
60.00 
".60 
58.50 
62.60 
48.50 
72.00 

22.62 
21.09 
19.30 
18.90 
19.64 
15.69 
16.18 
16.68 
15.94 
16. 14 
16.26 
14.00 
14.40 
14.69 
11.82 

G20 I 20 
Blob 

BIb a 

20 
18 
18 
18 
l' 
l' 
l' 
l ' l' l' 12 

".00 64.00 I 11.54 
12.04 

GI8 

I Glob 
18 

15 

l' 

l' 
12 

140.0 

120.0 

140.0 

112.0 

92.0 

140.0 

24.12 

24.19 

22.62 

22.66 

21.04 

21.08 

19.62 

19.60 

15.89 

16.13 

14.49 

*ll. IO 

11.54 

11.96 

*9.14 

*9.41 

*7.08 

· 6.80 
*5.94 

BI5 

B12a 

H12 

BI0 

B8 

12 
12 
10 
10 
10 
9 
9 
9 
8 
8 
8 

46.00 
42.00 
38.00 
36.00 
ai.oo 
28.60 
27.50 
24.60 
22.60 
23.00 
21.00 
19.00 
2l.25 
18.00 
J6.25 

11 .68 
11.93 
12.24 
9.iO 

'.60 
9.80 
7.82 
8.06 
8.16 
7.06 
7.20 
7.37 
6.07 
6.32 
6.50 

Gliia 

Gl' 
, Gl2iL 

G12 

GIO 

G9 

G8 

12 

10 

9 
8 

104.0 I 
73.0 

70.0 

liS.O 

H.O 

38.0 

32.0 

• Dt'notes 'hat Ihe nJue or D 
gh"en 1111_ \.han !.he dllltanoo cen
ter to eo'lnler of b(lOI.m~ .... hen pl&ced. 
d ote ~cther wUll lIangel . in 
oonl&ct . 

• 



• 

"' B1':TnLEII E:.I STEEL CO~II· A N'i. 

SA FE LOADS IN TOll'S OF 2000 LIS. FO R 

BETHLEHEM GIRDER BEAMS 
USED AS COLUMNS. 

SQUARE ENDS . 
Allowable .... per .,q ... re IlIeh , 

13,000 lila. for lenatlla uDder M radll 
18,~for lengthl 01'cr M radU. 

...... l"t WI!' ':; *- ~PI"i ""ft" ." ..... rm ....... I~ ~ ~ au.. 8 9 10 1t 12 13 
. IMIoo. PI. ft. PI. PI. PI. PI. 

030 • 80 '00.0 ..... a19 ... ,~2.61 ..... ,38.~381 .... 
030 30 176.0 61..& 2.60 333.8833.8333.8333.8332. 326.0 

028. 28 180.0152.98 3.09 344.4344.4.344.41344.~344. 344.4 

028 28 162.5

1

47.81 2.62 310.8310.8310.8
1
310.8310.23040.2 

. I I I I 
0'" 26 160.047.00 .97 305.~ ... ,305 .• ,305 .• ,305' 30M 
026 26 ISO.0

1

44.13 2.63 286. .912&1.91286.91286.6281.0 

0'" 24 140.041.03 2.87 266.7200.71266.7266.7fn66.7 266.7 
024 24 120.036.31 2.61 229.6F.liI229.6229.5/228. 224.4 

020. 20 140.0j.U.28 2.86 268.3268.S268.k.~268 268.1 
020 20 112°

1
"",, 266 21,.721"'13.721'T,.7 '10.0 

G18 18 92.Y7.09 2.62 176.1176+76.11176.1174.1170.6 

GIS b 15 140-041.28 2.78 268~68.31268-!i268.~ 266.6 
015 a 15 104..°180.08 US 198 198.81198.8)198.8/197.7 193,8 
015 15 78.0 21.62 2.33 JY.l.9JS9.9r9.l38.~86.6 132.6 

GI2 & " 70''1'0.60 2.31 133. 133.01"."'2 129. 126.5 
GJ2 " =''''''''·l'~~ ~ .. , 0 10 I 10 44.012.95 2.03 84. 84. 82. SO. 78.3 76.2 

O. 
1 
, 38.011.181.91 72.7 7.2.1 70.1 68. G6 64.3 

G8 8 32.5 9.52 1.78 61.11 60. btU 00. S3.2 

Beam. Dot IllCllred &g&iDII. yleldln, IIdt .... ,.. and free to f&llln direct10Q 
oJ ItoNt r&dlUl ollJr.Uon. 



BETULEHEM 8TEEL CQMPASY. '" 
SAFE LOA O. IN TONS OF 2000 LIS, FOR 

BETHLEHEM GIRDER BEAMS 
U S ED AS CO l.UMNS. 

SQ UARE ENDS. 
A!lowable "r-e. per IIqIUlTe Inch: 

::':};~ I::::' ::~~ :=:.1. 
IIUtIPfOltD Lll&TI II emu. a, /I rut. .... 

~ ,. ,. ,. 20 22 2 4 2 . 32 3. 1 r ...... 
h ~ ~ ~ ~ ~ ~ ~ ~ ~ 

1"'.'1"'.' 37 .. 361.'1"'.11",., '''.71300.' ~ 261.61 G30 a 
19.6

1
313.0

1
300.5 293.6 280.4

1
267.4 254.Y28.8 202..3 176.2 030 

~41339.0 333.3 322.0 810.7 2!lV.4 288.1 265.4242.8 220.2 G28, 

m.2 292.2 28<1.1 27ul26201"".0123a0121" "'.'11".7 G28 

~~:297.7 292.4 282.0 271.6
1
261.1 250.7 229.8!~ 188.0 G26 • 

276.6

1

270.0264.4 263.4

1

242.3 231.2220.1198.0 176JJ 153.7 G26 

:!62.2 267.6 252.8 243.4 233.9 224.6 215.1196.2 177.8 168.5 G24 a 
220.0

j
216.6

j
211.1 202.1 1193.2 184.3 170.4

1

157.5 139.7 121.8 024 

263.8258.6 2.)3 8 244.2 234.7 225.1216.6196.5 li7.3 168.2 020. 
206.9201.8 197.8189.6(181 .5

1
173.8 165.1 ~1 132.6 ....... GOO 

167.0 163.616 ... 1'2'1 .... ('&7131.6~;032 ...... GIS 

261 .7 2M.8 251.9 242. 1 232.8 222.5 212.7198.1 17SJj! •... ... Gl6b 
189.9 186.0 182.1174.2 166.4168.6100.8185.1 119.ll .... . GIl) a 
129.5126.4 123.4 117.3111.2 106.1 99.0 86.81 ....... ....... G15 

123.6120.7117.7 1ll.8 1 06.0j I OO.I~ 81t4 .... .. .. ... ... G12a 
94.6 92.2 89.7 84.8 79.9 ~ 70.11 60.3 ....... ...... G" 
74.1 72.0 69.9 66.7

1

61 .5 57.3

1
63.\ .... ................ GIO 

G' 62. 60.. "., "·:F "·°1 "'I······· .. ........... 
61.5 4\).7 47.9! 44.4 40.91 37.3 33.8 . ...... ..... . , . ... .. G. 

l.o-d~~en to the 1"1.111 01 the dpag lI11e a N! for l~ha .... ter thall 
12S radII .Jrallon. 



n. BETHLEHEM STEEL C O ~[PAN\,. 

SAFE LOlOS IN TONS OF 2000 LBS. fOR 

BETHLEHEM SPECIAL X BEAMS 
U S ED AS COLUMNS. 

SQUARE ENDS • 

· .. T ... · "" ..... 11JSUPPOlfID J,DG!I o. roW IIS ..... .... •• r.. •• .t"_ 
5 6 7 t • ~ '0 

.... bor. :~ ...... . .... 
1t.IL ..... h. h. rt. h...!:.... _ 

!l.1O 30 1120.0 36.2.5 <Il 229.1229.1229.1
1
229.1 _.1 226.9 

}'" 28 1Os.o 3LO" 1.98 201.8201.8
1
201.8

1
201.8201.8 196.6 

8" 26 00.0 26.63 1.87 113.11173.1173.1170. 166.1 161.4 
B24a 24 84.0 24.79 1.82 161.1 161.11161.11161.1157. 153.4 
B24 24 72.0 21.21 1.79 187.9137.9 137.9137. 134. 1306 

.20. W ,<0 21.43 1.i8 }".'~ 39.~189.31 13'. '''., 181.8 
20 68.0 19.96 1.51 129.7129. 129.1124.7 120. 116.0 

B20 20 63.0 18.M 1.54 120.6 20.6120.6116. 112. 108.7 
20 60.0 17.6.') 1.57 1I4.71l4.i 114.i 111.5 107. 104.1 
20 5M 17.15 1.08 11 Ui

j
ll1.51lU!1 OS.6 1M. 101.4 

18 OS., 17.29 1.44 112.4112.4
1
110.6106.6 02. 98.7 

"18 18 52.5 1ti.40 1.49 100.11100.1199. 9a. n 89.1 
18 48.5 1<23 1.63 92.5 92.5 92. 89. 86. 88.3 

DISb 15 72.0 21.27 1.61 188.3
1
188.3138.3136. 130. 126.6 

BISa " 54.0 15.86 1.53 \03.0103.0102.9 99. 96. 92.6 

" 46.0 13.46 1.34 87.5 87.5
1

84.5 81. 77. 74.1i 
• 15 " 42.0 12.41 1.37 80.7 80.~ 78. 75 . .. 72.4 69.4 

" 88.0 11.21 1.42 72.9 72. 71.4 68. GO. 63.6 
BI2a " 36.0 1Q.63 1.88 69.1 69. 1 67.3 64-7 62. 69.6 

B12 12 81.0 9.13 1.27 69.4 5&.8 66.4 M. 1 lil.7 49.3 

" ,8.> • 41 }.w 5U 54] 52.' "'. 48 . 46.9 

lO 27.5 8.05 1.20 , .. 61.1 4S.9 46.7 44. 42.S 
BlO lO 24.5 7.16 1.24 46.6 40.8 43.9 42. 40.1 88.2 

lO 22.S 6.65 1.27 '"' 42.S! 41.1 39. .. 37. 35.9 , 23.0 6.76 1.I2 43.9 42.1 40.1 88.1 36. 34.2 
no 0 21.0 6.:!2 1.1 6 40.4 39.1 37.' 36. 5 33.7 31.9 

0 19.0 5.68 US 36.' ".i 34: '"' 
81.1 29.' 

S 21.26 6.25 1.05 40.2 88. 36.~ 84. 3 82.!I 30.4 
B8 S IS.00 6.37 1.09 34.S 33.2 31. 30. o 28. 26.' 

S 16.2.'i 4.81 1.12 81.3 30.0 28.6 27.1 25.7 24. 3 

BN". notllOOUted aga.lnrt yielding lidew .. y. and tree tota.llin direction 
ot leut radhu ot lO'rltion. 



BETIlLEHEM STEE L C QMPJ.NY . no 

SAFE LOAOS 1M TOMS OF 2000 LBS. fOR 

BETHLEHEM SPECIAL :t BEAMS 
USED AS COLUMNS. 

SQUARE ENDS. 

DIIllPP(lITID I.JlGYI OP OOLDID. ...... 
11 '2 13 ! 14 1 15 1 16 18 120 22 24 ...... 
... ... n. p~ rl. n. ~~I~ ... 

221.4 215.9 210.3204.81199.31193.8 182.8

1

171.7 ~ 149.7 IJ30 
191.4 186.2 181.1176.9 170.7160.6 1~.2 144. 134.0 124.2 028 
156. 7 152.0 147.81 42.6)140.2187.9 128.~~ 109.7 100.8 026 
148.9 144.4 139.9 185.4130.9126.4 117.4 108.4 99.4 90.' "4& 
126.7 122.8 118.8114.9

1
111.0 107.1 99.& 9l./j 83.7 ......... B24. 

127.8 123.8 1I9.8 1l5.9Ill.9 107.9 100.0 92.0 84.. .... ..... B20a 

111.6 107.3 102.9 98.' 94.2 89.8 8U 72. ...... ......... 
\04.7 100.7 96.7 92.8 88.' 84.8 76.9 ... ....... .... ..... .20 100.4 96.7 93.0 89.3 ,5.6 81.8 74.4 67.0 ....... .... ..... 
97.8 94,2 90.' 87.1 88.5 79.9 72.7 6M ....... ......... 
94.8 00.' 86.8 82.9 78.9 rug 67.' 6U ....... ......... 
".7 82.3 78.9 75.6 72.1 ~ 61.8 66.0 ....... ......... .IS 
80.2 77.2 74.1 71.0 68.' 64-U 68.7 62.6 ....... ......... 

122.2 117.9 113.5
1
109.1104.8 100.4 91.7 83.0 ....... ......... BI5b 

89.2 ".S 82.3 79.0, 75.5 721 65.3 68.4 ....... ......... B15a 
71.2 67.9 64.6 61.3 58.0 54.7 48.' ..... .. ....... ......... 
66.' 63.' 60.4 57.4 64.4 61.5 45.5 ....... ....... .... ..... .. 5 
61.0 58.4 65.8 53.2 50.' .... 42.8

1 
....... ...... .......... 

57.1 64.6 52.0~ ... , 44.4 39.3 ....... ... .. ........... B12 a 
47.0 44.6 42.2 39.8 37.6 35.1 .... .............. .. .......... 

BI2 43.8 41.6 39.6 87.4 86.2 33.1
1 
......... .. .................... 

40.1 37.8 35.6 33. iiil ~:~ ::::r:::: :::: : :::: : 36.3 34.4 32.5 SO.6 "0 
34.2 32.(~~ 29.0 27.2 26.6 ....... 1... .......... .1. ........ 
32.2 80.2 28.2 26.2 24.2 
30.1 28.3 26.0 24.8, ,3.0 .lIlonbio _ ,.. "I ...... bd.: n, 
30.' ~ 24.S 2&., 21.6 13,00Il1bo. for IoDgIhI udtr 56 nlli 

28.4 26.41 24.5 22.6 20.6 16,0004 for 1-rtU .... !Ii ...uJ. 
25. 1 23.5 21.8 20.2 18.6 B8 
22.9 21.5 20.1 18.6 17.2 

t.o.d~ .. en to the right 01 the Ilgug Une IU'e for lengtn. greater t~n 
l Ui radII gr,.IIQn. 



.... 
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BF. TH LE II IDf STKKL CO ll I'AN \, . 

SlFE LOADS IN TONS OF 2000 LaS. FOR 

BETHLEHEM ROLLED STEEL 
14" H COLUMNS. 

SQUARE ENDS . 



SAFE LOADS IN TONS OF 2000 LIS. FOR 

BETHLEHEM ROLLED STEEL 

14 " H COLUMNS. 

SQUAR £ EN OS. 

Y. 117 

47.8 
61.4 
67. 1 
61.0 
66.7 
71.0 
77.6 
82.2 
89.2 
93.7 

138.0 
146.0 
1501.1 
162.2 



WI BET JJLER EM STEE L CO .M I'A N \· . 

.... ...... 

lIlae 

HI' 

lIla a 

lIla b 

SAFE LOAOS IN TONS OF 2000 lBS. FOR 

BETHLEHEM ROLLED STEEL 
13N H COLUMNS, 

S QU A RE ENDS • 



BETlIL}: 8EM STEEL CO~(PANY. ll~ 

SAFE LOAOS IN TONS OF 2000 LBS. FOR 

BETHLEHEM ROLLED STEEL 
13" H COLUMNS. 

SQ UARE: £NDS. 

41.2 
•• 3 
49.9 
M.O 
6&, 
64.9 
69.1 , .. 
79.8 
86.6 



lU 2I 

HI2 

BI2a 

II1 2b 

SAFE LOADS IN TOHS OF 2000 LBS. FOR 

BETHLEHEM ROLLED STEEL 
12" H COLUMNS. 

.... 



BETHLEHEM STEEL COMPANY. 121 

J[--' SAFE LOADS IN TONS OF 2000 LBS. FOR T ' I , I 
I 

BETHLEHEM ROLLED STEEL 
I 
0 

12" H COLUMNS. 
; 
I 
I 

SQUARE EN DS. 
__ .:L , , 

~----B --1 
UNSUPPORTED LENGTl! OF COLUMNS. 

Weight of 20 ' 22 124 26 28 130 132 134 136 140 Section, Lb •. 

Ft. Ft. Ft. Ft. 
per Foot. 

--1-53.4 49.4 45.3 . ~~: • All::.ble ~:~SS p.::~uue ::h : Ft. 40.0 
60.4 55.8 51.3 ..... . . 13,000 lb •. for lengths under 55 radii. 45.0 
70.6 '6'6.3 62.1 57.8 53.5 16,OCO-55.I.for lengths over 55 radii 48.1 
78.8 74.0 69.3 64.6 59.9 r . 51.6 
89.8 85.3 80.7 70.2 71.7 67.2 62.6 I ....... 57.4 .. ····l ...... 99.2 94.2 89.2 84.2 79.3 74.3 69.3 .............. 63.3 

110.4 105.6 100.9 96.1TtA 86.6 81.8 77.1 . .... .. 67.1 
]21.0 115.8 110.6 105.4 100.2 95.0 89.9 84.7 ....... ••••• • • 1 73.4 -------- -- - -
133.2 128.2 123.2 118.1 113.1 108.1 103.0 98.0 93.0 78.0 
145.1 139.7 134.2 128.8 123.4 117.9 112.5 107.1 101.7 ....... 84.7 
156.9 151.1 145.2 139.4 133.5 127.7 121.9 116.0 110.2 ........ 91.5 
]69.0 162.8 156.5 150.3 144.0 137.8 131.6 125.3 119.1 ....... 98.3 
181.0 174.4 167.7 161.1 154.4 147.8 141.1 134.4 127.8 ....... 105.2 
193.1 186.0 178.9 171.9 164.8 157.7 150.7 143.6 136.6 ....... 112.1 
204.7 197.3 189.9 182.5 175.0 167.6 160.2 152.8 145.3 ....... 118.6 
217.0 209.1 201.3 193.5 185.6 177.8 170.0 162.1 154.3 ....... 125.5 
229.6 221.4 213.2 204.9 196.7 188.5 180.3 172.1 163.9 ....... 132.5 ------ - - ----
244.2 236.1 228.0 219.9 211.9 203.8 195.7 187.6 179.6 163.4 138.1 
257.3 248.9 240A 231.9 223.4 215.0 206.5 198.0 189.5 172.6 145.4 
270.6 261.7 252.8 244.0 235.1 226.2 217.3 208.5 199.6 181.8 152.7 
284.0 274.7 265.4 256.1 246.8 237.6 228.3 219.0 209.7 191.2 160.1 
297.7 288.0 278.4 268.7 259.1 249.4 239.8 230.1 220.5 201.2 167.5 
311.2 301.2 291.1 281.1 271.0 261.0 250.9 240.9 230.8 210.7 174.9 
324.8 314.4 303.9 293.5 283.0 272.6 262.1 251.7 241.2 220.3 182.4 
338.5 327.7 316.8 306.0 295.1 284.3 273.4 262.6 251.7 230.1 189.9 
351.8 340,6 329.4 318.2 307.0 295.9 284.7 273.5 ~ 239.9 197.1 

372.0 361.0 349.9 338.9 327.9 316.9 305.9 294.8 283.8 26l.8 204.9 
386.5 375.1 363.7 352.3 340.9 329.5 318.1 306.7 295.3 272.4 212.8 
40l.3 389.5 377.7 365.9 354.1 342.3 330.5 318.7 306.9 283.2 220.7 
416.3 404.2 392.0 379.9 367.7 355.5 343.4 33l.2 319.1 294.8 228.6 
431.2 418.7 406.1 393.6 38l.0 368.5 355.9 343.4 330.8 305.7 236.6 
446.2 433.2 420.3 407.3 394.4 381.5 368.5 355.6 342.7 316.8 244.6 
461.2 447.9 434.6 42l.2 407.9 394.6 381.2 367.9 354.6 327.9 252.8 
476.3 462.6 448.9 435.1 421.4 407.7 394.0 380.3 366.6 339.1 260.7 
49l.9 477.8 463.8449.7435.6421.6407.5 393.4 379.4 35l.2 268.8 

Loads to the right of the Zlg7Jlg line are for lengths greater than 125 radii. 



'" BETRLE H EM STEE l, COMPANY. I 1 
"'FE LOADS IN TOIfS OF 2000 les. FOR , :r-'- BETHLEHEM ROLLED STEEL 

T , : 

J 
11" H COLUMNS. 

SQU ... ,U ENDS. 
Allo ... bl" l Ire. Pf • .tQu .... Inrh: 

, 13,000 lbl. for length. under !ill radII. 
;.~---. --- - ~ le,~ for Jeorthl o.er M I'IIdU. 

"~IOIM~".ION •. !loa J.-.-. UN.U"~"T~D ~I[NaTH or ...... 'NCHIE.. "!t'li COLUMNS • 

I ...... ~ !oc&Io-. "-

, .. tl~_l~L~ =,= ~ I ~ ~ ~_!~ , " 

38.4. IO~ }2 8.00 11.30 U'" 71.2 rul.S 67.3 65.4 63.5 
43.~ 10)( rs'1 s.n4 , 12.73 l.9'> 80.3 78.1 76.0 73.8

1
71.7 

HIli 46.8 10)( I . 9.00 13.76 2.21 1 ".'1 87., " .. 83.4 81.3 
52.1 IOU ~ 9.04 15.32

1

2.22 99.6 97.5 95.2 93.0! 90.7 

M.II 10Ji ' " 10.00 16.44 2.47 106.9 I06.9 IOS.2 103.0 10M 
~,_II_ i1.10.03 ls.o2 1~ ~~1 116.6 1 1l3.2110.9 
66.'111 H 11.00 10.26 .76 125.212"'112,.2,124.1121.8 
71.7 ll}t J( 1l.04

1
21.08 2.78 137.0: 13i.O 137.0 136.11133.6 

77.9
1

11 :4 tf I1.OS 22.91 2.79 148.9
1
148.9 148.9148.1 ')46.3 

84.211Ji1i 11.1224.762.81100.9160.9\00.9100.2157.3 
lIlI 00.0 II~ I U 11.16 26.60 2.82 172.91172.91172.9 1;2.3169.2 

96.8111' 1 11.20 28.46 2.83 185.0 IBM 185.0 184.5 181.2 
103.1 Il l( 1,.,.IIl.U 30.33 2..85 197.2197.2

1
197.2197.01193.6 

109.1 II ," 1>' 11.27 32.10 2.84 208.7208.7208.7203.71205.0 
115.0 ~!h:1 1l.3 1 33.9~~ Z20.9.Z20.9,22O.9 220~~ 
120.9\ 12 1111112.00 SM413.04 231.0 Z31.0 231.0 231.0 230.7 
127.6 12}i 1:( 112.04 37.63 3.08 243.9213.9 '243.9:243.9 243.9 
13U112.J(11h 12..08 39.62 3.09 21>6.9:2.)6.9121>6.9

1
2.'>6.92&6.9 

141 .21121> 11>1".12 4\.5. '.10 270.0,270.0,270.0,270.0,270.0 
JJI I II 148.1 12~ l ln 12.16 43.54 3.12 283.1.11283.0283.01283.0283.0 

15'1.9 12" l~ 12.20 45.57 3.13 296.2 200.2 296.2 296.2 200.2 
161.9 12}( I/.- 12.24 47.60 3.14 309.4 309.4 309.4'309.4 309.4 
168.8; a." 1" 12.28 49.66 3.15 322.7 13~7 322.7 322.7 322.7 
175.8 13 IU 12.32 51.703.17 336.1336.1336.1336.1336.1 

}'or detaJl dlmeMlo .... _ rage .. 



BET II LE H BM 8 T EE L C OMP ANY. I U 

UFE LO ADS IN TONS OF 2000 LIS. f OR 

BETHLEHEM ROLLED STEEL :r-T , : 
11" H COLUMNS. J SQ UARE ENO S . 

Allo...bl. ~ per Iq~ InCh: 
ll,OOO It.. for len,lM uDder 105 ...:I ll ' , 
1I,QIIG-.66+for leDCU>.: oyer Ii6 ...:Ill 

!t-----------! 

UN.U .... O .. T~D L~N OTH 0' COLU MN • • "'''''''01 
I . I. 20 22 24 2. 2 • 30 3 2 1 36 

7~ 
... ... "- "- ... 1-"- "- 2L _"'::... f'I. 

69.7 "'. " .&1 4-1.3 . ....... .............. " . 
67.4 63.1 6&. ~ 60.1 ....... 

. ~~~ ::::::: :.·:.·:."C:::: 
43.3 

77.2 7at 69.0 M.' 60.' 56.7 4<. 
86.1 81.6 77.0 72. 67.9 63.4 68.8 

"~:~I'~ ~~; ::::::: ." 
96.4 92.0 87.6 83.2 78.8 74.4 70.0 M.' 

106.1 101.3 ~ 91.8 87.1 ~3~6 72.8 68.0 ....... 61.3 - ----
11 7.2

1
11 2.6 103.01103.4 98.8 94.21 89.6 85.0j 80.4 71.2 65.5 

128.6 123.6 118.6 113.6 103.8 103.6 98.8 93.6 88.8 78.6 71.7 
139.9 1:wJj 129. 11123.71118.3 112.8 107.4 10"20 96.6 85.7 77.9 
16 1.6 14.5.7 139.9

1
134.1 128.2

1
122.4

1
116.6 lIO.8 106.0 93.4 ... , 

163.0 156.8 150li 144.3 138.1 131.9 125.6 lI9.'" 113.2
1
100.7 .... 

174.8 167.91161.3'154.71148.0 141.4' 134.8 128.1 121.6
1
108.2 96.' 

186.6 79,4 172.4 16.3.4 158.4 151.3 144.3 137.a 130.S 1I 6.2 ''''' 197.6 190.1182.7 176.3;167.91100.61153.1 145.71138.3123.5 109. 1 
209.3 20l.5 193.7

1
185.9

1
178.1170.3

1
162.4 ~6 146.8 181.2 115.5 

223.0 215.3 m.7 200.0 192.3
1
184.7

1
177.0 169.3161.7146.3 120.9 

235.9 227.9219.8211.8
1
203.7 196.7 187.7 179.6171.6155.6 127.6 

248.6 240.2231.8 t23.3 214.9 206.4 198.0 189.5181.1 16U 134.. 
261.6 252.7

1
243.8 233.0 226.1 217.3 208.5

1
199.6 19o.8173.1 141.2 

274.6 265.Yi.J6.2 217.0 237.8 228.6 219-"1210.2 201.0 182.5 148.1 
287.7 278.1 268.5 $8.9 249.3 239.6 230'°1220.4 2IO.'!"I.' "40 
300.' 200.','80.' 270.7:200.7 "".71240.7 230.7 220.7200.7 161.9 
3 14.0 303.6 293.21282.8 272.4 262.0 25 1.6

1
241 .2 230.8209.9 168.8 

327.6 316.7306.0 m.2 234.4 278.7 262.9,252.1 2.tI.4.2 19.9 175.8 

u..:t. to Ihe right ollbe dpI« line II.ft! for lent\ht '"*~ tlwI 125 ra4lL 



• 
,~ BETHLE H EM STY-EL COM .'ANY. 

SAfE LOADS IN TONS OF 2:000 LIS. fOR :r-r BETHLEHEM ROLLED STEEL , I 

J 
10" H COLUMNS. 

SQUA RE ENDS. 

Allo .. mble It.- per .:juate loeh: , , 13,000 lbll. for lengthl under M radII. 
~----.-----l i6,~IOr length, oyer 1>1> radU. 

1'I':rIIOIIlllIl:N.IONS. u. !.eo:" UI"IIS U ""O~T I[ O I. ItNaTH OF 
Soc*'- INC IUS. oC bdl.. COLUMN S . 

s.cuo., ~ 11161-

,p". "'J." I '~ - I 1 0 T B IINMt. ~ 10 11 12 13 14 
----- - ---- - - '-- ~~~....!!:....--.!!:..... 

37.2 'J( " 8.00 10.0011.96 69.2 67.3 65.6 6M 61.8 
.u 9.* I, 6." 12.34 1.97 78.1 76.0 73.9 71.9 69.8 

H IOs , 
45.4 Oil I , 9.00 13.36 2.23 86.8 85.1 83.2 81.2 79.2 
6<).6 10 " 9.04 1<88 2.21; 96.7 95.0 '2' 00.7 88.5 --101,,'10,00115.91 

-- -- - 1----
04.1 2.61 103.4 103.4 102.2 100.1 98.0 
59.7 lO"'IU 110,04 17.57 2.53 114.2 114.2113.1 11 0.8 108.5 
65.4 l O,!<i' J( 10.08 19.23 2.54 125.0 125.0123.91 21.4 11 8.9 

RlO 71.1 10~ n 10.1220.91 25<1 135.9 }3.').9 \84.9 132.2 129.5 

76.8 lO" il llO.16 "50 2 57 146.8146.8146.91'"0 14<1.1 
82.6 10" U 1O.202U9 2.58 151.9 157.9157.0

1
153.9 150.8 

88.4 10X"11 10.24 2J.99 2.60 168.9,168.9168.3165.0 J61.7 
94.2 I OU In 10.28 27.71 2.61 180.1180.1

1
179.6176.1 Ii2.6 

99.7 .'.:..- I JiI IO.3I 29.32 2.62 "°" 1100.6190.2 186.6 182.' 

104.7 11 IJi('ool80·89 281 200.2200.2 '200.2

1

"'" 1".8 
110.9 IlJi It, 11.043262 283 2120,2120 212.0 211"1'07.7 
117.1 11)( 1)( 11.08

1
34..46 2.84 29..8.9223.9 2"..3.9 223.6 219.6 

123.4 11~ 1/11 11.12 36.29 2.85 235.9236.9235.9
1
23.5.7231.6 

HI0 a 129.7 ll ,l~rJi 11.1 6 38. 14 2.86 247.91247.9247.9247.91243.6 
136.0 II " l -lr 11.21),40.00 2.88 260.0

1
260.0260.0 260.0 25.5.8 

142.4 l lX"! l ~ 11.24
1
41.87 2.89 272.2272.2272.2272.2268.0 

H 8.8 II~ lh l1.28 143.75 2.90 284.4 284.4284.4234.4280.3 
100.212 11" 11.3245.64 2.91296.71296.71200.7296.7292.7 

FOZ" detall dlmemloll.l, !lee Pl'gtl 68. 



BETIJLEHEM 8T IO:L COMPANY. 12S 

SAFE LOAOS IN TONS OF 2000 LIS. FOR 

BETHLEHEM ROLLED STEEL 
10" H COLUMNS. 

SQUARE ENOS. 

AILO .... llble Itna per "'IUIlre Ineh: 
J[

- T 
, I 

~ 
I , 

--'-13.000 It.. for lCll8tm undcr M radII. 

16.00D--M+for len&'tm oyer :loCi radII. 

UN.U~~O ItTIEO LENGTH 0' COLUMN • • 

~----.----~ 

18 18 120 22 1.4 1.6 1.8 130 32 134 
h _h __ h __ h_._"_,_,_"_,_"_' __ " __ "_,_ --h -

1
---- i 

68.1 64.41 50.7 47.01 43.4 ....... ....... ....... . ...... ....... 37.2 
65.7 61.5 57.4~, 49.~ ... ".' ..................... 1..... .. 42.0 . 

76.3 71.3 67.3 63.4 59. M.6 5Ui ....... ....... ....... 46.4 
84.1 79.8i 76.4 71. 66.7 62.367.9:.:.:.:.:..:..: :.:.:.:.:..:..::.:.:.:.:.:.:

I 
__ "'_"_ i 

93.8 89.6
1 

86.4 81.3 77.11 72.9 68.7 64.5 60.3....... 54.1 
103.9 99.3

1 
9.t.7 90.1 85.6 81.0 76.4 71.8 67.2....... 59.7 

113.9108.9
1
103.9 98.9 93.9 88.9 83.9 78.9 73.9 ....... 65.4 

124.2 118.8113.4108.0102.697.291.886.4 81.0....... 71.1 
134.3 128.5 122.7 1l6.9UUI01i.3 99.5 93.7 87.9....... 76.8 
14<1.6 138.4132.2 126.011l9.8113.5107.3110l.l 94.9....... 82.6 
15U 148.5142.0 135.4128.81122.2 115.6109.0102.4 ....... 88.4 
165.6 168.6161.6

1
144.6137.6130.6123.6 n6.6109.6 ....... 94.2 

175.5 168.1 1160.7153.31H.5.9138.5131.2123.8 1l6.4 ....... I_--",.~,7:-_1 
1ISS:5 181.31174.1 100.8 159.6 152.4 145.11137.9 130+28.A IOU 

200.1 192.5 184.91177.3 169.7162.1154..')1146.9139.2131.6 110.9 
21 1.6 203.6 195.5 187.5 179.5 171.5 163.6 166.6 147.5139.6 117.1 
223.1 214.7206.3

1
197.9189.5181.1172.7164.3156.9147.5 123.4 

284.7 225.9217 .1
1
208.3 199.0 100.7 181.9 173.1 164.3 155.5 129.7 

246.7 237.5228.3219.2
1
210.0200.8 J91.7182.5 173.:'1

1

164.2 136.0 
258.5 248.9 239.3 229.8 220.2 210.7 201.1 191.5 182.0172.4 142.4 
270.3 26Q.4 25M 240.5 230.5 220.61210.6 200.7 190.7 180.7 J48.8 
282.3 272.0261.6 U11.3 240.9 230.6 220.2 209.9199..5

1
189.2 165.2 

. 1 ---'----" ___ 1 
LoI.d.I t() tberlghtollhe Itgug l!ne are for lengthaITMter than 1~ radiI. 



,~ BETIILEUEM STEEL COMPANY. 

SAFE lOAOS IN TONS OF 2000 LIS. FOil 1:->- BETHLEHEM ROLLED STEEL , : 
9 " H COLUMNS. i 

: SQUARE ENDS. , 
Allowable . !teaI per IqllAre Ineh: __ L 

, , 13,000 It.. lor length. UDder 56 tadll. ;..---*.----.j l e,~lor lengtba over 56 radlL 

',. OIMr.,.s.oHs.1 u.. "'" UHSUI"PO .. TI.O UHC1TH 0' ..... INCHla. ..:f... .... COLU~N •• - fi G,-
. .. bIr . ...... 

~I~~I= 
.... .. , """- 10 11 12 13 14 

PI. h. 1\ tI. J'I. ----------
28. ' 'j( n 7.00 '.46 1.71 51.4 49.7 48.1 46.6 44.8 
32.9 '1' )0 7.04 9.69 1.72 58.' 57.1 ".2 63 .. 51.5 

no. 
36.' '1' '.00 10.69 )0 1.98 67.1 ,6.3 63.' 61.& ".0 
".6 • {, a" 1 I.!IS 2.00 76.9 73.9 71.9 70.0 68.0 
-- - - --------- - ----
43.8 , h 9.00 1288 226 ".2 .24 80.5 78.6 76.7 
48.' ')/ " '.04 14.37 2.28 . ., ." 90.0 87.9 SO •• 
".0 ')( !I 9.08 la.S7 229 103.2101.8 99.5 97.2 94.9 
69.1 ." j( 9.12 17.38 231 113.0111.7 109.3

1
106.8 104.3 

HO 64.3 0)0 II 9.16 IaOO 2.32 122.9 121.6 118.9116.3 11 3.6 
611.5 ." l' 0.20 20.43 2 33 132.8 131.6 128.7 12.5.8 122.9 
74.7 OJ( tI '.24 21.97 234 142.8

1

141.7 138.6 135.5 132.4 
80.0 ' 1' I '.23 '"52 2." 152.9152.0 148.7 145.4 142.1 

~!~ Ih 9.3225.08 2.37 163.0 162.2158.7 155.2151.8 
1-- -1-1--1--

90.010 Ih 10.00 26.46 266 172.0172.0170.8 167.3 163.9 
95.3

1
1O}i I ii 10.032.M2 267 182.11182.1 1181.0 177.4/173.8 

lOO.9110J4 Ih 10.0729.68 26' 192.9192.9191.9188.1 184.3 
106.6110» 1)( 10.11 31.36 260 203.8/203.8

1
203.1199.1119U 

rr, • 1l2.310J' Ih 10.1533.04 261 214.8214.8
1
214.2

1
210.0205.8 

118.1 10~ III 1O.193US 2.62 225.8
1
2'l..5·8

1
225.4 221.0

1

216.6 
123.9 IOU' In 10.23 S6.44 263 236.91236.9236.71232.1 227.1) 
129.7 10~ 1)0 10.27 38.15 260 248.01248.0]248.0

1
243.4 238.7 

136.6 11 In 10.31 39.87 266 259.212.59.2259.2254.7
1
249.7 

. I 
Foz- deta.ll dlroelWona, _ ~ 70. 



BETHLEHEM STEEL COMPANY. 127 

SAFE LOADS IN TONS OF 2000 LBS. FOR 

BETHLEHEM ROLLED STEEL Y-T 9 " H COLUMNS. 
To I 

0 
I 

SQUARE ENDS. 
\> 
I 
0 

Allowable stress per square Inch: I __ 1.. 
13,000 Ibs. for lengths under 55 radii. 0 I 

16.000-5~ for lengths over 55 radii. 
it-----B----~ 

r 

UNSUPPORTED LENGTH OF COLUMNS. Weight of 
Seclion, Lbs. 

15 16 18 / 20 22 24 26 28 30 32 
per 1001. 

11. lI. lI. Fl. 111. Ft. 11. II 11. lI. --- - - ---
43.2 41.6 38.3 35.0 31.8 ....... ....... . ...... ....... ....... 28.8 
49.6 47.8 44.1 40.3 36.6 ....... .. ..... . ...... ....... ....... 32.9 -
58.3 56.5 53.0 49.4 45.9 42.4 38.8 ....... ....... ....... 36.0 
66.0 64.1 60.1 56.2 52.2 48.3 44.3 .. ..... ... .. .. ..... .. 40.6 
---- - - - - --

74.8 73.0 69.2 65.4 61.7 57.9 54.1 50.4 46.6 ....... 43.8 
83.8 81.7 77.5 73.4 69.2 65.0 60.9 56.7 52.6 ....... 48.9 
92.7 90.4 85.8 81.2 76.7 72.1 67.5 62.9 58.4 ....... 54.0 

101.8 99.3 94.4 89.4 84.4 79.5 74.5 69.5 64.6 ....... 59.1 
110.9 108.2 102.8 97.4 92.1 86.7 81.3 75.9 70.6 ....... 64.3 
120.0 117.1 111.4 105.6 99.8 94.0 88.2 82.4 76.6 ....... 69.5 
129.3 126.2 120.0 113.8 107.6 101.4 95.2 89.0 82.8 ..... .. 74. 7 
138.8 135.5 129.0 122.4 115.8 109.2 102.7 96.1 89.5 ....... 80.0 
148.3 1144.8 137.8 130.8 123.8 116.8 109.8 102.9 95.9 ....... 85.3 
--- - - - - - - - -- - --- - --
160.5 157.1 150.3 143.5 136.6 129.8 123.0 116.2 109.4 102.5 90.0 
170.2 166.6 159.4 152.2 145.0 137.8 130.6 123.4 116.2 109.0 95.3 
180.5 176.7 169.1 161.5 153.9 146.3 138.7 131.1 123.6 116.0 100.9 
191.1 187.1 179.2 171.2 163.3 155.3 147.3 139.4 131:4 123.5 106.6 
201.7 197.5 189.1 180.8 172.4 164.1 155.7 147.4 139.0 130.6 112.3 
212.2 207.9 199.1 19Q.4 181.6 172.9 164.1 155.4 146.6 137.9 118.1 
222.9 218.4 209.2 200.1 190.9 181.8 172.6 163.5 154.4 145.2 123.9 
233.9 229.2 219.7 210.2 200.7 191.2 181.7 172.2 162.7 153.2 129.7 
244.8 239.81229.91220.0 210.1 200.3

1
190.4 180.5 170.6 160.7 135.6 

Loads to the right of the zigzag line are for lengths greater than 125 radii. 



,~ IlETilL t:IJ JOI STEt:l, COM PANY , 

'AFI: LOAOS IN TONS Df 2000 U S, FOR ][--1-BETHLEHEM ROLLED STEEL 
" , 8 " H COLUMNS. , , , 

SQUARE: ENDS. I , AlIo ... ble Itrtlll per aQlIaro Lnch : __ .1_ 
, , 13,000 Ill&. for lellgtlll under lioO ....til. 
ft.----a----oJ 

16,ooo.--&..!...ror ]ongt"- o"er &> radiI. , 

1":PIIDIMIENSIONS. !no ... UN.U"~RTID LIENQTN or 
~ ~ tNCHI.. ~ ..... COLUMNS. 

'" ' ... bot. lIIt. ... 

1 

I a.utt ... 8 9 10 11 12 I'" 0 T B '-iML '"'"-

--- 2i.,I,U IiI ~ 8.16 

~~~~~ 

1.73 62.8 61.2 49.7 4S.1 46.5 
IISs 31.8 8 }{ 7.04 9.35 1.74 60.6 58.8 €Ii.! 65.3 53.5 

- - --1- -----
34.6 8 }{ 8.00 10.17 2.01 66.1 M. I 64.7 68.0 61.3 
39.1 8", [', 8.04 1l.60 2.03 74.8 74.8 73.S 71.4 69.6 
43.(18)( ~ 8.08 112.832.04 83.4 83.4 81.9 79.S 77.7 
48.2 SJi H 8.1214.182.05 92.2 92.2 90.6 88.3 &G.l 

Haa 52.Si 8}{ J( 8.1615.532.07 101.0101.0 99.6 9i.0 94.6 
6704 8~ a 8.20

1

16.90 2.08 109.9109.9108.4 105.7103.0 

62.1
1 

8J( I I" 8.24 18.27 2.09 118.S

1

118.S 11 7.8
1
114.4(1.5 

66.8 8" U 8.28 ]9.66 2.11 127.8127.81126.5128.5120.4 
11.6 9 1 8.3221.05 2.12 136.8136.813:3.6132.4129.1 

~-9-'-'-1 9.00 2e3.l1 e31 145.3
1
14,.3

1
145.3

1
143.;1;-;;'-

Sl.l 9~ I,,, 9.0" 123.8412.32 IM.0115a'01156.0 lii3.41150.0 

85.9 9}4' i'Ji 9.071"'" 2.33 164.1 164.l164.' l6el l'''·' 91.0 9~ 1/,9.1 1 26.76

1

2.34 173.9li3.9iI13.91172.61168.8 
H'b 100.1 9J' I J( 9.Hi 28.28 2.36 183.8183.8188.81182.,178.8 

101.3 9" 11,9.19
1
29.81 2.31 HI3.S I93.SI93.S1192.8

1
188.7 

1106.6! 9~ 1 Ji 9.23 31.3512.38 2Q3.8 203.8 203.8 203.0 198.6 
111.8 9" 1.(",19.21 32.S9 2.39 213.8213.8,213.8 213.2 208.6 
111.1 10 I ~ 9.31 34.45: 2.41 1223.9223.9 :!23.9 2'23.7 219.0 

" ,I I 

YOfdetall dlmeoelonl, eee pABt! 7:!, 



BETlILEU.;M 8TE.;L COMPANY. 129 

SAFE lOAOS IN TONS OF 2000 liS. FOR 

BETHLEHEM ROLLED STEEL 
an H COLUMNS. 

S QUARE END S. 

A1lo"'.bie , tre!JII per Iqll.re In~h: 
13,000 Ibis. for ICDgth. ,,"dcr M r.dH. 

le.~lor ICIlgltu. onr M rdlL 

J[' --i 
__ .1. , , 

ft- --- •• ----..: 

U N aU PPOATED LEN GTH 0 ' CO LU MN a. 

13 14 1 ' 5 1e l '8 2 0 22 24 1 2 6 2 8 
11. ~~~. "=- I~ PL ~~....!L 

45.0 43.41 41.9 40.3 37.2 34.1 31.0 ....... 1... .... 

1 

..... .. , 27.7 
61.8 60.0 48.2

1

46.4 42.9 39.3 3&.8 =1= = _ 3_1_"_ 1 

5~.~ ~.O 56.ilI 5!.6 51.3 48.0 44.6 41.3 38.0
1
. ...... . 34.6 

61., 6J.S 64.0 6_.1 5S.4 64.6 50.9 47. 1 43.4 ....... . 39.1 
75.7 73.6 71.5 69.4 6::;.3 61.1 57.0 52.8 4S.7...... . 43.6 
S3.S St.;} 79.2 76.9

1
72.4 6i.8 63.2 58.7 54.1 . .. 48.2 

92.1 89.6 87.1 84.0 79.7 74.7 69.8 64.8 59.9 ....... 52.8 
100.3 97.7 9J.0 92.3 86.9 81.6 76.2 70.9 65.5. ...... Ji. 4 
108.7 105.8 102.9100.0 94.2 8U 82.7 76.9 71.2....... 62.1 
117.3 11 4.2111.2108.1101.9 !l5.S 89.6 83.5 7i.3 ....... 66.8 
12.').8 122.51J9.211 6.0 109.4102.9 00.3 89.8 83.2..... .. 71.6 

137.3 134.11130.9127.7121.3 J14.9108.6~2 95.8 -,-,-.. 1--76- ,0--
1 

146.6 1<13.3139.9 136.5 129.7122.9116.1 109.3 102.6 95.8 Sl.1 
165.5 151.91148,4 144.8 137.61130.5123.3116.2 109.0 101.9 85.9 
165.0 161.21157.61163.7146.2138.6131.1123.5116.0 108.4 91.0 
l74.8 170.9

1

166.9
1
163.0 IMU 1147.2 130.2

1
131.3123.4115.5 96.1 

184.5 180.4176.2

1

172.1 163.8

1

155.6 147.2
1
138.913Q.6 122.3 101.3 

194.3 189.9185.6181.3172.6163.9165.2146.5137.8129.] 106.6 
204.1 199.5 195.0

1

190.5 181.4 172.3163.21154.1 145.0 \36.0 111.8 
214.3 209.6

1
20.t8 2QO.l l!l0.71181.3 171.8:162.4 153.01143.fi. 117.1 

Lo&dl lO the rlght o l tbe .Igug IIne.re for lellglhlgre.ter Ih." 123 radiI. 



... BETHLEllJ:Cl' STEEL COMPANY • I 
EXAMPLE 

SHOWING THE METHOD OI" S ELECTIN G BETHLEHEM 
ROLLI:D H COLU MN a 1"0 " BUILDINGS . 

For illustration, the interior columns of an actual 14-story 
buildin~ are taken ~ an example. The SlOTh! heights and 
the loa on the columns are as given in the ta e. 

";" .... ICIoIUIII ..... ~ ..,. • ... _ ..... 
ol .... ~ ~. "'- \:! 

.... .... • , • ...,. ... ...... 
- - -------------

I4 12 32 69.7 11)1 )I '.00 40.0 H121 
13 12 " 71\.3 llJj h 8.0-1 ".0 BU, 12 13 " 11 12 97 119.0 ll Jj II 10.04 68.S Hill • 10 12 118 

• 12 140 162.0 12)1 II " .. 84.7 H12 , 12 162 
6 12 186 214.2 12Jj It. 1220 112.1 HIZ 7 12 207 

• 12 229 253.3 13 1)( 12.3 1 132.6 H12 , 12 2.52 
3 12 r.. 306.1 13Jj I t. 13.12 160. 1 BI2 .. 2 I' m 
1 16 321 .... , 13)( I Jj 18.24 182.4 BI2 a -- 12 346 

The columns will be selected in lengths of two stories. 
From inspection of the tables g iven for safe loads on H col-
umns, it is found that no columns less than the 12" H sections 
h;tve the desired range 01 cap.leil)'. Assuming that it is 
desirable, on account of sr,ace, to bmit the size of columns 
as much as possible. the 12 ' H columns will be the minimum 
size for the ,Purpose. From the table on pa~ 12Q the sec-
tions of 12' H columns required are then se ccted, as given 
in the above example. Smaller columns might be used for 
the upper story, but for the sake of uniformity the lightest 
section of 12" H columns are selected. 

All the columns as selected and gi\·en in the above 
exam~le are produced by the same rolls and obtainable comu e le alone Tolling. 

\ Ihen there is no limitation as to site of column, the 
largest dimension columns having the desired capacity .... -ill 
be the most economical. 



BETHLEHEM STEEL COXfA:I'Y. 

CONNECTION ANG LES 
FOR BETHLEHEM SPECIAL :r: BEAMS AND 

GIRDER BEAMS. 

Connection angles for Dethlehem special I beams and 
girder beams are shown on pages 134 and 186. These con
nections are proportioned on the usual basis of an allowable 
shearing stress of 10,000 lb!. per square inch and a bearing 
StreSS of 20,000 Ills. per square inch on rivets. 

These connections will be found sufficient for most cases 
occurring in ordinary construction. Where beams 01 relative 
short spans are loaded to their full capacity, it may be neces
!lotI"}' to provide additional strength in the connections. 

The capacity of the connection depends upon the shear
ing or bearing value of the rivets attaching it to the web of 
the beam, and also upon the shearing value of the rivets in 
the outstanding legs of the angles by which it is attached to 
its supports. Where two beams frame opposite each other 
into another beam or girder, which is a vel"}' usual case, the 
bearing of the rivets on the web of the latter may detennine 
the minimum strength of the connection. 

Tables on pages 132 and 133 give the least spans on which 
the connections may be used with beams fully loaded, 
depending upon each of the foregoing conditions, also for a 
shearing stress of 8000 Ibs. per square inch on field rivets, a 
stipulation of some specifications. The greatest value of the 
least span given lor any of the governing conditions is the 
minilnum span lor which the connection may be used. 

Referring to the table on page 133, the least span for the 
connection of a 15 inch specia l I beam weighing 38 lbs. per 
foot, so far as detennined by the value of the rivets to the 
web of the beam, is given as 12.5 feet. With the shearing 
stress of the field rivets limited to 8000 Ibs. per square inch, 
the least span for the same connection is 11.1 feet. The 
greater of these values, or 12.5 feet, is the minimum span 
for the connection under the given conditions. If, howC\'er, 
two such beams Irame into a girder having a web thickness 
of Ji inch, the least span for this condition is 14.0 feet, which 
becomes fhe minimum span for which the connection may 
be used. 

Similar connection angles for American standard I beams 
are shown on page 223; and the minimum spans on which 
they may safely be used is given on page 222. 

l 
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'" BF.T II L~:IIF.M 8TEE L COMPANY, 

MINIMUM SPANS IN FEET ON WHICH THE CONNECTION ANGLES fOR 

BETHLEHEM GIRDER BEAMS 
CAN BE: USED FOR GREATEST!!A"!: UNifORMLY 

DISTRIBUTED LOADS. 

L u .8T ."A" I" FtlT fOR V.r. RIOU S C OrrUUTlON 8. 

'1' "aIe\1 11"'-: 8Moriar iO,OIIO L\Io., 'MorIac .. oao Lbo. por Sq!WI la. 

~ ~r Fltlol n.. I,.. Mula fruo. oppooiIt ....... "'" ...... 1:- " ..... ., PIIor ~ ... .. m ~ 
e.~~~ .... 

".~ III ":': .. liii0 ... , .... N' I)i" IN' I"" I Ii' I ~(" " ..... , . 
so 200.0 24.6 24.5 2.5.7 28.' 83.1 38.5 44\.3 57.9 30.7 
30 175.0 21.1 21.1 22. 1 24.S 28.4 83.1 39.7 49.6 26.' 
28 lSO.0 24.1 24.1 2.5.2 28.' 32.5 37.S 45,4 06.8 80.2 
28 162.5 21.4 21.4 22.4 2.\.3 28.9 33.7 40.4 60.' 26.8 ,. 160,0 20.1 20. 1 21.0 23.' ?i.O 31.5 37.S 47.3 26.1 
26 160.0 18.6 18.6 19A 21.9 2.\.0 29.2 36.0 4&. 23.2 

2. 140.0 20.' 19.4 20.3 22.9 26.1 30.4 36.5 45.7 24.3 
24 120.0 19.2 16.6 IiA 19.6 22.4 26.1 31.3 139.1 20.' 
20 140.0 19.7 19.7 20.6 23.2 26.5 30.9 37.1 46.4 24.7 
26 HZ.O 18.0 15.9 16.6 18.7 21.4 24.9 29.9 37.4 19.9 

18 92.0 ]4.9 11.9 12.4 14.0 16.0 18.7 22.' 28.0 14.9 

I' 140.0 18.3 1<3 \9.2 21.6 24.6 28.7 au 43.1 22.9 

I' 104.0 14.0 14.0 14.7 1M 18.9 22.0 26.4 33.0 1i.6 

I' 73.0 14.3 10.2 10.7 12.0 13.7 16.0 19.2 24.0 12.8 

12 70.0 12.0 l o.!l IVI 1.0 14.7 17.1 26.' 20.6 13.6 
12 ".0 12.2 8.7 9.1 10.2 11.7 13.6 )6.4 20.' 10.9 

10 44.0 '.7 '.9 6.2 6.' 7.9 '.3 11.1 I" 7.4 

• 38.0

1

11.6 7.6 7.9 '.9 10.2 11.9 14.3 17.9 9.' 

• 32.i'i 9.0 '.7 6.0 6.' 7.7 '.0 10.8 1&6 7.2 
The greate!lt nlue given ollhe leIUIl~~n for an1 of the go .. e~ 

eondlUons lethe mlDlmum l~n lor .... blch the connection may be • 

WEIClHT S or CONNECTION A NGUS r O R GIRDER lilA .... .... .... ... "r.:f.!..'L .... .... ytipt" 
0.. Couo<lloa . 

.... .... o.o"tr.!.."i... 
-

30 lnehea. 77 LbtI. 2() Inch". 48 Lbs. 10 I Dehe& 25 L~. 
28 .. 67 .. I' " 41 " • " 17 " 
26 " 67 " I' " 32 " • " 17 " 
24 " " " I' " 2J " 

Welghta gI"en do not Include r!veta (or fteld connections. 



BETHLI::U~» STI::F.L COMPANY. 

MINIMUM SPANS IN fEET ON WHICH THE CONNECTION AN GLES f OR 

BETHLEHEM SPECIAL:t BEAMS 
CAN 8E USED F"OR GREATEST SArE UNlrORML.Y 

DISTRIBUTED L.OADS . 

,.. ... ,,~~~I 
S ", .... 

30 

28 

2G 

2-1 

" 20 
20 

18 

I ' 
15 
15 

12 
12 

I. 

9 

8 

120.0 

]05.0 

90.' 

84.' 
72.0 

72.0 
58~ 

48.5 

72.0 
04.0 
38.' 

2<0 

24.0 19.6 20.5 

23.6 17.7 

17.2 
15.0 

14.8 
ll.B 

17.0 

11.7 
121 
12.5 

.... " .... 
4G 
41 
37 
32 .. 

2;.0 20.5 

23.1 24.' 

22 1 

21.5 
18.8 

18.5 
14.8 

13.5 

20.1 
15.3 
11.1 

11.3 
0.1 

9.' 

6.7 7.7 7.1 

5.1 '.8 6.7 5 .. 

"tic~1 of I ........... .... " .... 
.. 0 .. 12 .. .. 8 ,. 12 .. .. 



,~ BP.:TULRnEM S TEEL CO MPA.NY . 

CONNECTION ANGLES 

'OR BETHLEHEM GIRDER BEAMS. 

"""G IS-G 

+-+-1--1-c+:-t;~ 
-+ j: -t-t . . -::t: 

, ' 7-8~C'~"3~~ ~" 1~~I~~aci~ ~. 
of 2U' 

::Z ·Lt. 0-,. 8' "l{.'. 2'·0' ::Z · lt. 8" • O' .X-'ll 1'-OJ.f' 

26"and 28'G, 

l§F~§i~: 15'G , =: .. ,!.~~*" m" t " 
2·L. •. 0 ' as' .~1l 1~8· 

1 lii ).(" 

24' G 
2·1..1. 0 ' " s' xkOx 0",10' 

+:++:1-- " 

',Y(S". d 9· G. 10·and 12"G8 
,,(- f-6"'OOO~"'- )('1. '~& 2·L .. 0 ' .. 0' . t{,.'" 1~6' 0. 

f t • 
~ '" i t ~ 

'-2O"G 

.~ 
! : I 

-t -1--+--+-h<" ~D: .. -t-
;;: 

1~ ~8p.c .. -ot-a. u" 2_Lt. 0' x 0' lIi'\o' 2· L. •• 0' .. 5' • . YM' 
2·L.I. 8'" 0' .. K,.' .. 1~3' .. 0'.6' " 0'-7W 

8j'aClng .mlln botb lip of an,le. unl_abo ... D otller'll'lle. 
All bola if' dlAmeler lor "" diameter rtyeti or bolt&, 

. 



BB T UL F, HF,X 8 TEF,L C Olll'ANY , IllS 

CONNECTION ANGLES 

FOR BETHLEHEM SPECIAL l: 

",,', 

~~."' .• ~~;fh 1++ ' -~. 

'''''H---'9'8"." .. -or-2~-· --
2 , L" 4 ' .4' • "' . 2 '~I' 

2 , LI, 4 ' .4' .. W .. 1 ~8' 

--- -- =t: 
"'. 

. '" 2)S~ ~l 1)1;" 
2,L. 6 ' .. 4 ' .. ,,' .. 0 '_10 ' 

1 • l(: . 

1).(.= )1;" 

2-~6' .. 4 ' lt "" 
.. ()l.6' 

: • • 

~ 
~. 

2,~ 8 ' . 4 ' .". 
.O'-7~· 



'" IIETULEHEM STEaL COHPANY. 

CAST IRON SEPARATORS FOil 

BETHLEHEM GIRDER BEAMS. 

1~ rn ~ w ~ 0 
, , :0-..... .01 ~ ..... -.: 
...... --lj . . 

separaton 'or 18 to so Incb bKma Il~ '" Inch mel_I. 
8epan.~1'1 for 8 10 15 Inch '-mil -.re S Inch metal. 

SEPARATORS WITH THREE BOLTS. 

)E[;l.l.tm u IIIJl, »muCII. IOUS. b 't'~ Il JOUJ-. 

"1111 C.1or ~ 
..,...... 1 ....... 11. 

s.u.. ...... o/PI OI.lrl to rl r..w ...... '- 1oI1I ! '-........ 1aoM.,.s.. nora..:- .. " ~ row fori" ... "'1" 
..... a...,raIOr. Caw, '-'01.

1

, fir ioMIliou.lllllllr Uiiliou.l 
I ..... Ia4& Ia:tooL '-M. ... it~ rr:!. 't'1oI1k rc.. 

I • S C S rl S ot 
~---- - ---
G30, SO 200.0 80~ l(IK' I5 10 17)j17&0 4.50 7.7 .376 
G30 30 176.0 24~ 12)( 12 10 14" 60.0 4.60 6.6 .376 
028. 28 180.0 29~ 15 14}( 7 Ji I6J( 66.0 4.15 7.' .375 
028 28 162.6 2.f.J( 12}4 12~ 7" 14}( 67.0 U 5 6.6 .375 
G26a 26 160.0 27J' 14,!( 13" 7}{ 10 169.0 '.OS 7.1 .3ni 
026 26 160.0 24J( 12J(,12}i 7M 14-" 63.0 8.85 &6 .376 

SEPARATORS WITH TWO BOLTS . 

024, 24 lto.O 26)(\ 13J(rS}( 12}(' 15J('160.0 '.50 '.6 .2.> 
024 I 24 120.0 24)( 1')( 1')( 12T.Ji 47.0 ~50 0 .,. 
0'0. 20 140.0 26}{ 13 12H 10 14J(189.0 '.30 '.5 .2.> 

020 I 20 112.0 2-I}{ 12" 12 10 14 88.0 '.80 .. , , . 
• W 

GI8 18 92.0 23~ 12 I ll ~ iO 13>'184.0 <50 '.2 .2.> 
G16b 16 140.0 24 12J(1 Il Ji 7~ 14 22.0 1. 60 •. , .,. 
Glaa 16 100M 23 llJ(ll}i 7~ 13>,2"2.0 1.60 •. , ." GI' 16 73.0 21~ II I IO~ 7~ 12~1 21.0 1.60 ' .0 ,. 

.~ 

G12. 12 70.0 20~ 10~ iO 6 12 17.6 1.80 3.8 .,. 
GI' 12 66.0 2O}i lOJi 10 6 ll J{' 17.6 I ." ., , .,. 

S~PARATORS WITH ON~ BOLT. 

GIO T 10 I «.0 IS,K ')jI '''1 IIOKII 1.0 I l.tO 11.s .,2.> 
G9 g 38.0 J7~ , 8)( 10J(' 10.0 1.00 1.7 .,,. 
G8 S _ S2.6! 16,U S,K SJ(' 9J( S.O . .M 1.7 , .126 

All bole. ~ Inch dl&meter. 



BETULEIIEX STEEL COMPANY. m 

CASr IIIOW SEPARATORS FOR 

BETHLEHEM SPECIAL J: BEAMS. 

:f~ I~ :1 il I: d ~ 0 .< 

••• , 
, ' r--~ , , --... -.. ~----o! ' . 

Separaton , .. 18 to 30 tlleh bel.mII are" tneh mel&!. 
Sepanton fIN 8 to 1:> Inch beuaa aN '" IDeh metal. 

SEPARATORS WITH THRI:£ BOLTS. 

"';111101 Il WI -- .. ,,' , 
YIlGIlI II IOIIJa 

I hl" l e.. Yli\Io ! 1";::-......... ' Wtf"' •• 1L 
'l'oIpI 0.1 of .. I ., c..w '- Wtf r-

~ .... , r: '7" c.:,w a.,.- " ~:; fori" !':- "'I" 1_ •. 1.-.,..:1..1 .......... -, c.1tr,..... for WIlu..! "II ~tl..J 

..i --ffi ..... 'l'WIk rr:!. YWlIo rr::.. 
B30 I '0 120.0 20J(' 10J( 1:)( 

C 5 If S oj' -c----
10 12,5(147.s 4.50 6.S .375 

B28 28
1
106.0 19J' 10J.( 9J( 7" IIJ( 42.8 4 Hi 6.6 .376 

B26 26 iO.O IS,U : 9)( 9J.( 7" 11 J.( 8a 3.86 M .375 

SEPARATORS WITH TWO BOLTS. 

U24a 24 84.0 181. 'Ii 8,U' 12,,' 10J( 33.7 US ,., .,. 
.24 24 72.0 IS ')( 8,U112" 10)(183.7 3." 3.6 ." BOO, 20 72.0 17 Ji , 8,," 10 110" 20.7 '.00 3.' ." BOO 20 58.6 151. 8 7" 10 9,," 2U '.00 ., ." B18 18 48.0 15 7)( 7Ji 10 11 21.4 2.70 '1 ." BI5 b 10 72.0 14J( 71i 7 7" gJ.( 12.S 1. .. 3.1 ." B1h l' "'Y'" 7" 7 7" • 123 1.'" 3.1 .25 
.10 l' 88.0 14 7)( 7 7" ." 13.3 1.80 3.0 .25 , 
BI2t. 12 86.0 13n 6J( 61i , ;'" '.1 1.30 .. .25 
B12 I. 28.1:> 12 ." 6)( , D.O . 1.30 2.8 ." 

SEPARATORS WITH ONI: BOLT. 

BlO I 11 r:: 60 
12 ~ 6)(1 ' I I 7"1

7
.
5 110

1 1.' 1 
.1" 

li' 9 19.00 1I}i 6)( 6,," 7 .. 1.00 1.3 .1" 
B8 81~6.25, 10 5" 6Ji GJ( U .86 1.3 .12S 

All boIuY.lneb diameter. 



'" B E TIlLEIIE¥ STE EL CO MP ANY . 

DETAIL DIMENSIONS FOR 

BETHLEHEM SPECIAL J: BEAMS. 

, . 
~.~" JI!llJ tl- .j , -~}- loor -- 00 ... ... 00 

--- J.'\" .t. I I 
~--.-'! --: r -O..){ VH • " !'-'i<-- -- ---~--- ---~K 

"r D'MIEN.'O". IN l ",eHIl • . ....... ...... "'1!' .~ 
h.b«. := .... '" ~ A .'" F W L K B C '"' --- -- - 1-

"'" 30 120,0 10 /I 26Ji I" I 6 'J< I. I 

828 28 106.0 ' II II 24J< IJ( II ' J( 'J< I. I 

B26 26 90.0 ' I. I. 22Ji l /j II 'J< .", I. I 

B24 _ 24 84.0 8f! II 20" II. II ' Ji 6h I. " 
24 82.0 811 J< 2l J< II. II 'Ji ' J< I. " B24 
24 72.0 811 /i 21" In /I 'Ji '/i Ji " 
20 82.0 8/1 I. 17 IJ< /I • 'I. /i " B20 _ 
20 72.0 8/i n 17 IJ< II • 'n I. " 
20 88.0 71t II :~~i :~ /I 

. J< 'J< I. " 20 63.0 7/j II t! ' J< ,,,, I. " B20 
20 60.0 711 /i 17 Ji If, t! . J< '/i Ji " 20 58.5 711 1\ 17/i II. t! 'J< ' /i Ji " 
18 68.5 711 II " Ii In II 4Ji 5}{ I f " B18 18 52.5 7/i /i "Ii I,., II 4~ '/i I )( " 18 48.5 711 I. "Ii I,., /I 4Ji 5,., Ji " 



IlJo:TIILJo;IIY.M STY.Y.L COMPANY. 139 

O£TAll DIMEHSIONS FOR 

BETHLEHEM SPECIAL % BEAMS. 

l l ' • 10-

r~ wt i J. 
.~ I I 

wC lmJ m-----
1- -t 00 
.....,. 00 

)<_ • • _ .. --- -+!" · O,,",wt,,,. N .. ~------T------""1'-'j" .. " 

Bl5b Hi 72.00 7-h U 1l~ lJi 1 " 6h 1i 1i 

B16. 16 64.00 7U H 12X IH ~ 4 
16 54.00 7 tt 12~ IH H 4. 

15 46.00 6U n 12" In H 3~ 51, If 1i 
BI6 Hi 42.00 6}i U 12" In H 3~ 5~ X 1i 

16 38.00 6tt h 12" In H 3J( 511}( 1i 

BIb 12 36.00 611 h 9Ji l}i h 3M all}( ~ 

Bl2 

'10 

•• 
.. 

12 81.00 6-h h 10}i it n 8~ 51r}( J( 
12 28.60 61. X 10}i H n 3,1i 5)( h ~ 

10 27.50 
10 24.50 
10 22.60 

9 23.00 a ~ ..fr 
9 21.00 5ir }( 
9 19.00 51i If 

'" ]> II 
8)(]> " 
8)( ]> 1I 

3)( 5~ }( 
3:4 6}( If 
3)( 'h h 

71i H- 1i 3 
71i II Ii .S 
7]> II Ii 3 

8 21.25 
8 18.00 
8 16.26 

'Ii II 6]> J( II 
')( )( 6>')( " 
'h h 6>' )( " 

2)( 'Ii )( 
2)( ')( h 
2)( 'h h 



140 BETHLEHEY STEEL CO}lPANY. 

DETAIL DIMENSIONS FOR 

BETHLEHEM GIRDER BEAMS. 

I 

.""l: "I," ':;~ I """"·"'1'" '1""," 1 l:i 
g ........ FWLKGABC '· ' 

---,-[- -[--- -,- -1--:-
G30a 30 200.01 5 J.( 25 2": 1/1111 5J.( .(E, I I 
G30 30 175.0 12 H 25 2": 11'f 8 5t-! * 1 

G28a 28 180.014ft t1 23h 2H 1;" 10J( 5H it 1 

G28 28 162.5 12 H 23h 2it l it 8 5H -h 1 

G26a 26 160.0 13n " 21": 2)( In 9": 5" ~ I 

G26 26 160.0 12 " 21,li' 2}( I~ 8 5H ~ I 

G24R 24 ao.o 13 h 19)( 2}f: HI 9 .5ll ~ 1 

G24 2·' 121).0 12 }i 20 2 H 8 5}i If 1 

G20. 20 140.0 12~ H 15~ 2)( l h 8}i 5H fr 1 

G20 20 112.0 12 U 16}f: I tt JS 8 5;4 ~ I 

G18 18 92.0 Il~ H 14,U Iii U 7M riM -h 1 

GI5b 15 140.0 11 K H 10 2~ IJ( 7K 5ft " 1 

G15a 15 104.0 1l,14 it 11 2 H 7)( 5H ~ 1 

GIS 15 73.0 IO~ It 11JS 11" H 6~ 5~ It 1 

GI2a 12 70.010 it 8.* I!, ~ 6 Sit h 1 
G12 12 55.0 9K H 9~ 1& H 6 .5~ J.( I 

GIO 10 44.0 9 it 7" 1-1. H 5" 61. J( U 
G9 9 38.0 8~ U 6}(11}f: H .5 '" 511 J( JS 
G8 8 32.6 8 IT 5JS1l 0 it 6 61r J( U 
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Hl BETHLEIiElI. STEEL COllI'ANY. 

EXPLANATORY NOTES 
ON STANDARD STRUCTURAL SHAPES. 

The standard structural shapes manufactured by Beth
lehem Steel Company are excJusi\'ely of open hearth steel. 

The I beam and channel sections are the American 
standard shapes. The angle sections are also the usual 
American standard shapes. 

The flanges of the standard I beams and standard chan
nels ha\'e a unifonn slope of 16~ per cent. , equivalent to 2 
inches per foot. 

The cuts o f the various shapes show the dimensions of 
the minimum size. T he method of increasing the area is 
shown on the opposite page. 

Standard I beams and channels nre increased, as shown 
in figs. 2 and 3, by separating the rolls which adds an equal 
amount to the thickness of the web and to the width of the 
flanges. all other dimensions remaining unchanged. 

Angles are increased, as shown in Fig. 1, by separating 
the rolls which also slightl/ increases the length of the legs. 
Several finishing grooves are provided for each size so that 
the exact dimensions are nearly maintained for different 
thicknesses. 

The sections are numbered in the cuts and in the tables 
for convenience in identification and ordering. 

Beams and channels are rolled only to the weights given 
in the tables. Angles are rolled only to the variations in 
thickness and weight given in the tables. 

Beams and channels are fumished only at catalogued 
weight. Angles are furnished either to weight o r to thick
ness. Orders for angles should specify either the weight or 
thickness wanted. but not both. 

All shapes may have an allowable variation of 2M per 
cent. e ither way from the nominal weight or section. 

Unless otherwise ordered all shapes will he cut to length 
with an extreme variation not exceeding J( of an inch. For 
cutting with a less variation an extra p rice will be charged. 

All weights a re given in pounds per lineal foot. In cal
culating the areas and weights of the shapes the fillets have 
been disregarded in all cases. 



BETHLEHEM STEEL COMPANY. 10 

METHOD OF 

INCREASING SECTIONAL AREAS. 

FIG. 2 FIG. 3 



l~ BKTIJLEHKM STEEL CO)IPANY. 

AMERICAN STANDARD J: BEAMS. 

r---····.7•OO':... •••••• -;, 

L...: 0.30 

: I"fo.r..{ 
, 
! 
i , 
, , , , 
I , , , 
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; 

0.&4" I 24 _ 80 Lbs . 

85, 90, 96 an<.l 100 LbSo 



B ETHL E HEM STEEL COMP A NY. '" 

AMERICAN STANDARD :t BEAMS. 

~--.-.~---.. ...: , , ;...·_··· • .zs:·····..i . . 
<.: j 

::po.ge~ 9.::::: ~O .... 
p.." ." 

0." . f!:-IIO~ 20-65 Lb8. '$ ~ ~ __ I2O._eo LbS: • ...., 
, 85,90,95 and 100 l b$. 70 and 75 l b8 . , 
, , 
• , 
• , 
; , , , , , , 
! ..,., .'-- , ,....;.--- , 

.. x! ·-t:!! '., -- 0 

'S' ' ;;~ fo-u . , . ".. - , 



144 BET HL EU1!:Joi STEEL CO M PA NY •• 

f , , 
'~ 
• , , , 

AMERICAN STANDARD % BEAMS. 

:118-65 Lb.. 4':-
50, 65 and 70 Lblo. ~"'f 

;~"=·":"=:::===·="~"==========::!1~t _t. . "," 

- --- ------------1. ----------------
.L 

r , , 
'~ • , , , 
,'-. 

r , , , 
's 
i , , 
.t. 

, 
' . • , , , 
, L , 

.. 115 b- 80 Lb •• 
0.49 &i, 90, 95 and 100 L~ 

,.~" 

_'D. 91~ " 
, D.81 

----------1~------------

116a-60Lb. 
65, 70 aod 75 lboL 

------------1t..------_______ _ 

~I 

~ ., " 
1.270 

"f!,'" 
' f 
' ~ 

L 
1.041 

I 16- 42 Lb. . -.sr~: 
45, 50 aod 55 l blo. -'I 

. o.!( D.41 " ~ 

""===*===~ 1'j' f D.854-

---- ---- --- - -1 ~-- -- -------

1 
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AMERICAN STANDARD :t BEAMS. 

I 12a _ 40 Lb.. o. .. H 

45, 00 and 55 Lbs. - 'I'" 

r :\'"'' f'-1 
.~ : \~0.6I" 'CA'" .:t .. 
i :L ________ ;,, ________ 1. .... , 

J __ ] - t 

112-3 1.6Lb.. H 

35 Lbs. ~~. r- \"'- ! -'i 
.~ ' ~~ O.A&" IIL$lI " • .1. .. 
.0 0.738 

i 4-----------...... --------1 
~_ --t 

110_26 Lb.. !J.II",( 
T' 1' " 30,35 and 40 L b$. ";:iT 

.~ I ~:o..t 0 .11" J _J .. 
.. 0.678 

i _L _______ , ~----------~ 
.i._ 

,
: 

'4 
• , , , .-

I 9-21 Lb •. 
25, 30 and 35 Lbs. ~~~ 

0.17" >g. 

,,-~·,,-·='-==i:~· ... =-=='¢10:~7 .. 
-------. ,"---_._---



U, BJ:T Hl, EREloI a T EEl, CO M PA NY. 

AMERICAN STANDAFlD J: B5:AMS. 

.. 18-18 Lb • . . ~o 7" r- C:20~5 ' 23.0 -:d 25.5 Lbs. 'I 
.~ 0.37 Of7 .1 " 
l' 0.&81 

I :/ ____________ ~---------\ 
L 

,, 17-15 Lb •. !f; 
-'f'- G.15 , 7.5 and 20.0 L ... -'r , . ' i \,,,,, - .,..- " ; - 1. .. ..... , ( -, ----------1-----------, 
.t •• 

16-12.25 Lb. , ... 
14.75,,&nd 17.25 Lbe ._~4!_ 

1'" -'f • ,'no.as" 0.23" 1 .i ... 
'- -\ , .... ! +-------_ ....... _-----_ . 

. L 
15-9.76 Lba. .. 

12.25 and, 14.75 Lbe • .w:: 
T , ... - . f~' 
.~ o.sr" Of,· . 1: ... 

" .... 
J -------&.':. •• _--- . 

I4-7.5lb,. .. 
8.5,9.5 WId 20.5 LbIi:.s-t~ 

r~'J'~ • 0.290.10 
. uK .. 1 -.--.+'-----



BE T II L I!: II 1> :\1 STE EL C OM P ANY . ". 

AMERICAN STANDARD CHANNELS. 

C 15-33 Lbs. 'Jill l-
f ,,," 35, 40, 45, 50 and 55 Lbto. r 

~ 1 
\.lo.roo' 10.4(1' • ..r 1 1 , -- "1'8"-- --------------- --- --I ~-------, 

C 12-20.5 Lbs. 0.281 ~-

r 0.11 ' 25, 30, 35,&l'\d 40 Lbs. "-T 
~ 

t b o.ss" 10.28" o.ml 1 
J. 

\----.--_._------- --,'2"-- - - ---, , I 

C 10-15 Lbs. 0.24".\ i.- _ 

r .1-4" 20.25, 30, al'\d 35 Lbs . J • t.o.304" '0.2-4" 0.638' , 
J. , , • --I 1-----------,0------------ , 

C 9 -13.25 Lbs. 0.2'1. f--' 
"J- 0.'" 15, 20, &(\d 25 Lbs. iT 
~ l~ ~ i 0.83" ' 0.23" 0.597 

, 
_L 

--"--
r---- ," --



)00 BETHLEIIEM S TE E L COMPAN Y . 

AMERICAN STANDARD CHANNELS. 

C 8-11.25 Lbs . 
13.75,16.26, 18.75,and21.25 LbS. 

l .. \::·~. I'~' -.Y 
_L :~i60" 

------------tf-------------l , , 
C 7-9.76 Lbs, 

12.25, 14.75, 17.25, a .... d 19.75, Lb$. 
-""T- 0.13" 
.~ 

.t I \"-,,. 
~-----------_t!_---. 

0.21 -{ 

__ r 
o.S2S" 

-l 
C6-8lbs. 

10.5, 13.0, a .... d 15.5 Lbs. 

.~ 0.12" 0.20· ... '1 
1 : ~.30. '0.20" ...L 

,0.487" 
·------6 ...... ------1 

C 5-6.6 Lbs. 
9 and 11 .5 Lbs. 

0.1Y I-
....... 0.11" 'I 
• • 1 1\::L0.29" ' 0.19" 1. 

r----.'------I 
C 4-6.26 Lbs. 

6.25 BOd 7.25 Lbs. 

o.~" 

~-

J 
0.1 1" 0.1S -',!;' 

• \::)0.28" '0.18" l 
-.1 - 0.419" - +-----~ 



BETHLEUEM STEEL COMPANY. 1M 

ANGLES WITH EQUAL LEGS. 

A 80 
).("to ' K~ 

20.4 to &8.9 Lb" • 

14.9 to 31.4 Lb,. 

A50 
,,",0 , " 

12.3 to 30.6 Lb,. 

A 40 
"'-to 'Yt( 

8.2 to 19.9 Lb •• 

A35 
~"to %" 

1.2 to 17.1 Lb. . " ~ ~ 

A30 / +"+, 
4.9fo~~.rLb" ~+' 

~ , 
A25 ~ 

",-'0." ~ 3.lt07.1 Lbl. ~ ~~ 

A22 ~ 
~{to U' ~~ 

2.8 to 8.0 L~I. ~. 



1M BETHLEHEM STEEL COMPANY. 

ANGLES WITH EQUAL LEGS. 

ANGLES WITH UNEQUAL LEGS. 

A86 

15.0 to 32.3 Lbt. 

A64 
,,",0 '" 

12.3 to 30.6 Lb,. 

A63 
"'0 1" 

11.7 to 28.8 Lb,. 

T. 



BBTBLElIEX S TEEL C OMPANY. 16& 

ANGLES WITH UNEQUAL LEGS. 

A64 

A53 
~'IO ","" 

8.2 10 IIMI L b 

A 44 

A 43 
t.I.\o ,," 

7.2 to 16.0 Lb 

•• A2~~ \1;10)(' • 
.. 2.8 106.& Lb T. 

't. 
,,<. 



'" BETHLEHEloI S TEEL COMPANY. 

DIMENSIONS AND WEIGHTS OF . 
BETHLEHEM BARS. 

ROUNDS. 

... .... ,," "" Tiki ... .. ~ I !~ "'J!:. , ... ~ ••• e , ... ~ ~ 
--- -- --- -- --- --

J> .67 I/. 4.00 'I( 13.62 ' 1/ 40.10 

/. .M Iii ,." ' Ii 15.07 4 42.73 

1/ 1.04 In 6.62 2'; 16.69 ' 1( 48.24 

tI 1.26 1'; 6.01 21/ 18.40 . ' '; 64.07 

1( 1.60 In 6.52 ' 1( 00.20 ' 1( 60.25 

1I 1.76 11/ 7.'" ' 1/ 22.07 , 66.76 

1/ ~04 l t1 7.60 3 24.03 'I( 7&60 

II ,,, 1/4' 8.18 3Ji 26.OS 'J> 80.77 

1 "7 III 8.77 31( 28.20 '!I ... 29 

I/. 3.01 Iii 9.39 ' Il M.42 6~ 96.14 

lJi '.38 III 10.02 ' Ji 32.71 614 104.30 

1,0. 3.77 , 10.68 31l 36.09 6Ji 112.80 

IX W ' J> 12.06 31( 37.56 

SQUARES. 

J> .M In 3.84 11/ 8.98 'J> 21.25 

,0. LOS l J> 4.30 111 9.68 ' !I 25.7 1 

1/ 1.33 1,0. 4.80 1/4' 10041 3 30.60 

H 1.61 I I( 5.31 III 1117 31( 35.92 

1( 1.91 I/. 5.86 Iii 11.95 3» 41.65 

1\ ,,, III 6.43 III 12.76 31( 47.82 

1/ '00 In 7.03 , 13.60 4 64.40 

1I ,,, I» 7.65 2Ji .. " 
1 MO In 8.30 'I( 17.22 



BETHLEHEM STEEL COMPANY. '" 
DI.UIION' ANO WEIGHTI 01' 

BETHLEHEM BARS (CO NTI NUllO). 

'-UTe. .. ~ ""'- ... ~'"" ..... ""'- ...~ ..... ,- .- ...... .-
--- --

IJ' h to 1)( 1.59 to 6" 4 ... "'. 4.25 to 27.20 

Ij{ tl " I}( 1.88 .. 7.44 4J' ..... 2 4.78 .. 30.60 

• h "I,li 2.12 " 10.20 , I, " 2 5.81 .. 84.00 

'j{ h"l,li 2.S(l" lIA8 OJ' ... ... 6.84 " 37.40 

'J' h " l ,li 2.65 .. 12.76 6 t, " 2 6.88 " 40.80 

'j{ h"l,li 2.92 " 14.03 , /, " .. • • 7.44 " 47.60 

3 h" 2 3.19 " 20.40 8 h"2 8.50 " 54.40 

'J' h " 2 3.72" 23.80 I -

r- HEXAGONe. ... ..... ... ..... ... . .... ... . .... --- --- 0.- -• .s. • .s. • .s. • .s. '- '- '1%-1 II':&" ,- .-
- - --- ---- --

Ji .. 6 l/l ." ' J' 1&30 3 26.5<) 

II ~" IJ' 6.63 'J( 14.91 SJ( 81.10 

I ~94 l/l 7.78 ' /l 16.61 SJ' 36.07 

I", 8.82 Ij{ 9.02 'J' 18.40 

IJ' 8.78 lJi 10.85 '/l 20.29 

lJ( 4.60 • 11.78 'j( 22.27 



'" BET H LEHEM ST EEl. COMPANY, 

1I1NIMUM, MAXIMUM AND INTER MEDIATE WEIGHTS AND DIMENSIONS OF 

AMERICAN STANDARD ::t BEAMS. 

, 
I PLUGS TIDTI. 1I'D mails!. ... ..... ' , 

':r - ., .s. , ... 
I '~ -- 1--. .-. "- ... .... .... " - ..... , ......, . , " ..... ..... ...,. ..... , .. 
--------- - -

100.00 7.254 7 ,~ .704 J( 
95.00 7. 192 ;)': .692 tI" I 24 24 90.00 7.131 .63' ", ,..,. 7.070 71. .570 I. 
80.00 7.000 7 ,000 )i 

100.00 7.284 h'l ... , 1> 
95.00 7.210 .810 II 

:1: 20& 2Q 90.00 7.137 7/, .737 II .45 ..... 7.063 71. .663 II 
".00 7.000 7 .800 II 
75.00 6.399 

!U 
.649 

II~ % 20 20 70.00 6.325 .575 .45 
".00 6.2.50 .500 

70.00 6.259 m .719 
II" I I8 18 ".00 6. 177 ,637 

146 
".00 6.095 61. .666 /I 
".00 6.000 6 .... 1\ 

100.00 6.774 

m 
1.184 ' 1. 

95.00 6.676 .. "'" ' /' 
I 15b 15 90.00 6.577 .987 1/ 146 

".00 6.479 .889 1111 ".00 6.400 .810 

75.00 6.292 61\ .882 II 
%15a " 

70.00 6. 194 61. .784 II .46 65.00 6.096 61. .686 1111 60.00 6.000 6 .• 90 

65.00 6. 746 'J( .656 II 
I I5 15 60.00 5.648 ill .65' \I 146 45.00 S . .,. .460 Ill! 42.00 ..... .410 



BETHLERE)4 STEEL COM PAN"'. '" 
MINIIIIUM, MAXIMUM AND INn:RMEDIATE WEIGHTS AND DIMENSION. OF 

AMERICAN STANDARD :r BEAMS 

(CONTINUEO). 

, 
TDmCUB. 1 rWGI 1i'IITlI. .... "1!' Toipl 

Dod..! ~ 'itt /.:. , ... .... ... btr. t!::: ... ... ... ... . - .... , "....., <I. of 5M\Ia. .... .... , ... .... 
- ------,- -- -

".00 . 5.612 

m 
.822 !I 

::I 1h 12 50.00 5.489 .699 1I 14' ".00 5.866 .576 ,. 
4().OO 6.250 .460 II 

~12 12 ".00 5,086 51. .< .. h 14' 81.50 '.000 6 .35' 1\ 
40.00 5.000 

m 
.749 j( 

~ 10 I' 35.00 4.952 .602 II 14' SO.OO 4.80.5 .<" 1\ 
".00 4.660 .310 {, 

35.00 4.772 

ill 
.782 II 

~ . 9 30.00 4.609 .56' l! 147 ".00 4.446 ,406 II 
21.00 4.33<> .290 /I 
2;,0. 4.271 !It .Ml H 

~ 8 8 23.00 4.l79 .449 h 148 20.50 4.087 41. .807 II 
18.00 4.000 4 .270 H 
20.00 3.868 'Ii .458 II 

~ , , 17.5O 3.763 '*1 .333 ilj( '" 15.00 8.660 'I .,.. 
17.25 3.575 :II .475 1\ 

~ , 6 14..76 8.462 .352 1\ 148 
12.26 3.330 3, .23' II 
14.76 3.294. 311 .504 Ii 

~ 6 
, 12.26 8.147 31. .'" 1\ 148 

9.76 3.000 3 .210 II 
10.50 2.660 'Ii .410 II 

" 4 '.60 2.807 lI! .337 II 148 8.60 2.733 .263 l! 
7.60 2.660 .'90 h i 



'" BY.T H LEHElil 8TEEL COMPANY. 

JIIINIIIIUM, .AXIIilUM AND INTERMEDIATE WEICHTS AND onlENSIONS OF 

AMERICAN STANDARD CHANNELS. 

-- , 
rLllGllI'Im. "-Dmen .. 

"r.' ..... ' 11:'- .... - .5. r ... - """'" 
.. ....... ..... ... .... .... .r ..... ....., ....... , .r • """-.... ..,. r .... r ... 

r-- --
3.818 ~l 

- --

66.00 .818 tI 
".00 3.i20 311 .'2<1 II 
"'.00 3.622 3/1 .622 /I 

C15 " 40.00 "" 3li .624 li '49 
".00 3.426 'Il .426 II 
33.00 3.400 'II •• 00 II 

"'.00 3.418 'II .768 1/ 
".00 3.296 '1/ .636 II 

C12 " 80.00 3. 173 31l ./.i18 If U, 
25.00 3 .... 'I. .390 II 
20." 2.940 ' II .... ,', 
" .00 3.183 'I. .'23 II 
30.00 3.036 'I. .676 /I 

elO 10 25.00 2.889 2U .'" Ii '49 
20.00 2.742 '11 .39' " 16.00 2600 211 .240 1/ 

".00 2.816 ' H .616 1\ 
20.00 2.662 'II .m II e, , 
15,00 2<88 'II .... I. 14' 
13.25 2'30 ';' .m 1/ 



BETHLEHEM ST EEL COMPANY. .~ 

.INIMUM, MAXIMUM AND INTERMEDIATE WEIGHTS AND DIMENSIONS OF 

AMERICAN STANDARD CHANNELS 

( CONTINUII:O). 

rWGI Ylm 'Iomcom 

..... .... 'I'ilU .... 
•• .s. Itc- l l"- -- I ...... .. 

haw. .... , ... ... .... .... • .. - hoiaal lrwUoul . ., ...... .......... .... , ... 
- ------------- --

21.25 2.622 21i I .582 11 
18.76 2.630 ' Ii .490 \I 

C8 8 16.26 2.439 ',0. .399 II '" 13.75 2.347 211 .31)7 II 
11.26 2.260 '11 .220 n 
19.76 2.613 'II .633 " 17.26 2.408 ' /I .528 1/ 

C7 7 14.76 '303 21\ .423 1\ 150 

",. 2. 198 '1\ .318 -h 
9.76 2.090 , /, . 210 II 

15.60 2.283 , /, .563 ... 
13.00 <160 2/. .44<) n 

C6 6 10.60 2.038 2';" .318 I. 150 

8.00 1.920 111 .200 /I 

11.50 '037 2n .477 II 
C' • '.00 1.890 In .330 II 150 

6.'" 1.760 1)( .190 ... 
7.26 1.725 111 .s,. II 

C4 4 6.26 1.652 111 .,., II '" 6.25 1."" III .180 ... 



'00 BET HLEH EM STEEL COMPANY, 

MINIMUM, MAXlfIIUM AND INTERMEDIATE WEI GHTS AN D DIMENSIO NS OF 

ANGLES. 

EQUAL LEGS. 

.. "",. 
'l'eipl 

~ .. ""'. ytipl -- " - ., ..... ., ., I:. - ..... " ., I:. ..... 1 .. _. 
~ ."" .~ I .... bot. t:t! ."" .~ , ..... """- - , .... ..... ..... 

1)/ 56.9 16.73 1 30.' 9.00 

In 04.0 15.87 "II 
28.' .. " 27.2 7.99 

1 5l.0 15.00 :: 2.>.4 7.46 

II 48.1 14.1 2 A5. 5.5 
23.6 6.94 
21. 8 6.tIl 

" 45.' 13.23 20.0 5." 

tI 42.0 12.84 y,n 18.1 5.31 
ABO ax. 16.2 4.75 

)( 88.9 11.44' i ' 14.3 4.18 

Ii 35.' 10.63 12.3 3.61 

!i 32.7 9.61 

I, ,.., 868 )(tI 19.9 '.84 ,. 7.76 
18.5 5.44 

26.4 
!iii 17.1 •• OS 

A40 4>. 15.7 4.61 
1 37.4 11. 00 I. l U 4.18 ,. 1" 3.75 
II 35.3 10.37 

!in u.s 3.31 

" s:il 9.74 , .. <8, 
h '.2 2.40 

tI 31.0 9.09 

)( 28.7 8.44 

Ii 26.6 7.78 ::: 17.1 5.03 
A60 6%' 16.0 4.69 

I:h 
24.2 7.Il 14.8 4.34 

21.9 6.43 AS5 3is Si 13.6 3.98 

h,. 12.4 3.62 
19. 6 5.75 11.1 3.25 

h 17.2 6.0, ~!i 
, .. 2.87 

••• <4 • 
Ii 14.9 4.36 7.2 209 , 



BKTHLKHEl[ 8TEEL COllPANY. .., 

.,NnIUM, MAXIMUM .lifO INTERMEDIATE WElIil MTI AND DIMENSIONS DF 

ANQLES--(CONTI. UIED). 

EQUAL LEGS. 

~ .. ~Y~' "" ... .,.. y~ • "" • - • - . .::.... r.. - - • • r... -l .. bor. ~ t:1! .~ ".bor. t.:!! .'" .-........... ..... ...... ....... ..... 
-

Jj lUi ." n u 1.34 

I . 10.4 U6 Jj ~. 1.17 

" ••• ~" Ali ItIlt I. .. I." A30 'x' n 8.' 2.43 

" 7.2 2.11 )( "' .81 

I. 6.1 1.78 I. " .62 
)( ••• 1.44 

" 3.4 ... 
" 7.7 '''' I. .. ... 

i . 6.8 2." AI6 lidi )( 2.' .59 

2lx2j " 6.' 1.73 I. 1.8 .53 A'" I. ••• l.4i 
)( '.1 1.19 " 1.3 .36 

I. 3.1 ... 
" 6.8 , .. 
n 6.1 1.78 

A22 21:121 " 6.3 I." 
I. .. , 1.31 An.* a .... rolled only to the 

)( 3.7 1.06 .. arlAlloou.t 01 thtcka_ .... d weight 

I. "' .81 pnD [D th'-''-L 
OrdeN lor an,i8llhould ~ 

111' either the thlckn_ or weicht, 

n 6.3 1.66 but DOt both. 

" '.7 1.36 
A20 2><' I. U 1.15 

1.)( 1 " .94 
06 .72 



,~ BETHLEHEM STEEL ,"OMPANY. 

MINIMUM, MAXIMUM "'.0 [JCTERMEDIATE WEIGHTS AND DIIIIENSIONS OF 

ANGLES. 

UNEQUAL LEGS. 

•• "",. ..... ' ~ ... !Ok· "tickl 
... - • - • ...... •• .. I:, ...... - .. .. I:, ...... J .. I>or, ~ ""' 0- .......... '.:!" ..... .-..... ...... [ .. Mi . , .. , .... - , .... 

1 44.2 lao. 1 28.9 8.50 

]ill 
41.6 "" ::: 27.3 8.03 
39.0 11.48 ".7 7." 

"II 
W .• 10.72 24.0 7.06 

A86 8x6 33.8 9.94 A63 6I31 22.4 6.06 

)jll 31.1 9.lfi 

:~ 
20.' 6.06 

28.' 8.36 18.9 ,." 
)/' ".7 7.66 17.1 '.03 

2&0 0.76 IS.3 ' .50 

Ii'" 18.0 3.97 
11.7 3.42 

1 82.3 '.50 

::: 30.' 8.97 
28.7 8.42 ]i 22.7 6.67 
2<1.8 7.87 

II" 
21.3 6." 

A73 7xSI 24.' 7.31 19.8 5.81 

"II 23.0 6.76 

~: 
18.3 6.37 

21.0 6.17 .54 oI31 16.8 4.92 

i ' 19.1 5.69 16.2 4.47 
17.0 '.00 13.6 '.00 

'" 15.0 4.40 "'Ii 12.0 '.53 
lOA •. " 

1< 8.7 256 
1 SO.6 '.00 
Jill 

28., 8.50 
27.2 7." 

" II 
19.9 '.84 

"II " .. 7. 47 18.6 844 
28.8 6.94 

,,~ 
17.1 '.03 

AM 6 • • 

:~ 
21.8 6.41 A'" 'x, 15.7 4.61 
20.0 6.86 14.3 4.18 
18.1 5.81 !> 12.8 3.75 
16.2 4. 75 Ii'" 11.3 3.31 

Ii'" 14.a 4.18 9.8 2.86 
12.3 3.61 f . 8.2 240 



BET H LEHEM STEEL COMI' ANY. '" 
MINIMUM, MAXIMUM AND INTERMED IATE WEIGHTS AND DIMENSION, OF 

ANG LES--;CONTIN UE O). 

UNEQUAl. l.EGS. 

I .. "" .. "''''''1 1<; .. "",. 
"'liPl 

.. - - • ...... ., ., r... - ...... ., ., r... -........ = ...... .-. .. IIor. t.:I! ''''' .-..... ...... , .... ..... ....... ..... 
.. 17.3 ' .06 y;1. ••• 2.78 

II" 16.0 4.68 8.' ~'" 14.7 4.30 A 33 31:2f "I. 
7.' ~22 

!'J' 13.3 3.90 ••• 1.92 A44 41:31 11.9 3.60 Xl. ••• 1.62 

I." 
10.6 3.09 ••• un 
'.1 2.67 

I. 7. 7 2.2[j 

~: 
7.7 2.26 
'.8 "Xl .. 16.0 4.69 A32 3d ••• 1.73 , .. 1.47 

.A4s I 4J:3 
II" 14.8 4.34 

X '. 1 1.19 1&6 3.98 

~: 
12.4 3.62 J' '.8 2.00 
11.1 3.20 

" I. 
'. 1 1.78 

'.8 ~ 87 
AT/ 211:2 ••• I." 

8.' ~ .. 
Xl. ••• 1.31 

I. 7.2 2.09 ., 1.06 
I. 2.8 .81 

II: 14.7 4.31 

"'" 
'.3 I.M 18.6 ' .00 

12.5 3.67 '.7 1.36 

8i1:3 I. )j 11.4 ' 34 A26 2~1:1 ! I. ••• 1.16 
A38 

10.2 ' .00 X 3.2 ... 
I." 

'.1 2. 66 !. ,. .72 
7.' 230 

I. '.6 1.93 

" 11 .5 3.36 Angles a re rolloo only to Ihe 

!. )j 10.4 3 06 vartaUoIUI 01 thlerm_ and weight 

9.' 2.75 atven In this '"t. 
A37 311:21 

"'" 
8.3 2.43 Orden lor an,lel lhould ! pec. 

7.2 ~11 IIY elthet the thlekneee or wetrbl, 

I. '.1 1.78 but not both. 

)( •. , 1.4 • 



1M BETHLEHEM STEEL COM PANY. 

EXPLANATION OF TABLES 
OF' THE PROPERTIES OF' STANDARD % BEAMS, 

C HANNELS AND ANGLES. 

The tables on pages 166-169 give the weights, dimensions, 
areas and structural properties of all the sizes of Standard I 
beams that are rolled. These tables are given in the same 
general form as those for the properties of Bethlehem special 
I beams and girder beams, so that comparisons of the stand
ard beams with the special beams and rolied girder sections 
can be easily made. 

Properties for all weights of standard channels that are 
roUed are given in similar form in the table on pages 170-171. 

Coefficients of strength are given for Standard I beams 
and channels calculated for a fiber stress of 16,000 lbs. per 
square inch to be used for static loads in buildings and for 
like purposes, also for a fiber stress of 12,500 100. per square 
inch to be used where moving loads are to be provided for, 
as in highway bridges, crane runways, etc. Coefficients of 
strength for Standard I beams are also given for a fiber st:ress 
of 10,000 lbs. per square inch, to be used where loads pro
ducing impact are to be provided for, as in railroad bridges. 

The use of these coefficients of strength is explained in 
connection with the properties of Bethlehem special struc
tural shapes, to which reference maybe made. See pages5O-.'i} 
and also pages232-233 forthe general application of their use. 

The section modulus is given around the principal axis for 
both I beams and channels by means of which the proper size 
section may be selected for a given loading and span ; or the 
maximum fiber stress may be determined when the size of 
section, length of span and method of loading are given. 

The radii of gyration are given for beams and channels 
around each axis. \ Vhen two beams are used as a column, 
the proper distance, center to center of beams, to make the 
radius equal about both axes, is given in a separate table on 
page 208, Likewise the proper distance, back to back of 
channels to make the radius of gyration equal about both 
axes, is given in the table on page 209. 

If the section modulus of a channel sideways is desired, 
it may be obtained in the following manner: 
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5' = section modulus of channel sideways. 
b = width of flange of channel, in inches. 
x = distance, in inches, '~om back of channel to neu

tral axis. 
I' = moment of inertia of channel, neutral axis parallel to 

back of flange. 

Then 51=~. 
, (b-x) 

Values of I' and x are given in the tables of properties of 
channels for all weights of each size. 

The properties of angles are given in the tables on pages 
172-182 for all the weights rolled of each size. For unsym
metrical sections, like angles, there are two values of the 
section modulus for each position of the neutral axis, because 
the distance from the neutral axis to the extreme fiber is 
greater on one side of the axis than it is on the other. The 
section modulus given in the tables of properties of angles 
is the smaller of these two values for each position of the 
neutral axis. The stress calculated from it gives the stress 
in the fibers most remote from the neutral axis, which is the 
maximum stress in the angle. 

The coefficients of strength given for angles are calculated 
for a maximum fiber stress of 16,000 lbs. per square inch. 
These coefficients can be used in the usual manner for obtain
ing the safe uniformly distributed load for any angle on a 
given span, or for selecting the proper size of angle required 
to support a given load on a given span. For any other fiber 
stress the coefficients can be obtained by proportion. 

Coefficients of strength for unequal angles are given for 
each position of the neutral axis. The coefficient C is to be 
used when the long leg of the angle is in the direction of 
bending, and the coefficient C' when bending takes place in 
the direction of the short leg. 

The least radius of gyration for angles is that about a 
diagonal neutral axis. This minimum radius, r", is given in 
the tables and is to be used in the calculation of struts, or 
columns consisting of a single angle, where failure is liable to 
take place in the direction of least resistance. 



.M BETHLEHE!rl STEEL COMI'ANY. 

PROPERTIES Of 

AMERICAN STANDARD :I: BEAMS. 

JIlln..U. J.lD PDJIDlIICIl1l1 
"",. !O WO if caRL 

J)o,I~ "'~I ... ... .... 
·~ I ..s. •• - • JUl •. - • r.::::: -, ""-..... ... 

" • ..... ..... . ...... .,. ... . ...,. 
1 , S - - ----- - --

100.0 29.41 .754 7.2M 2380.3 9.00 19SA 
95.0 ?:l.94 .692 1. 192 2309.6 9.09 192.5 

124 24 00.0 26.47 .631 7.131 2239. 1 '.20 186.6 
85.0 ".00 .1)70 7.070 2168.6 9.31 lSO.7 
80.0 2&32 .500 7.000 2087.9 9.46 174.0 

100.0 29.41 .884 7.284 16M.S 7.60 165.6 
96.0 27.94 .810 7.210 1606.8 7.M 160.7 

1 "'" 
20 90.0 26.47 .737 7.137 1007.8 7.67 155.8 

85.0 25.00 .663 7.063 1508.7 7.77 150.9 
80.0 23.73 .600 7.000 1466.S 7.86 146.7 

75.0 22.00 .649 6.399 12G8.9 7.'" 126.9 
120 20 70.0 20.69 .575 6.325 1219.9 7.70 122.0 

"'.0 19.08 .1>00 6.250 1169.6 7.83 IIi.O 

70.0 20.59 .719 6.259 921.3 6.69 102.4 

I" I' 66.0 19. 12 .637 6.177 881.5 6.79 97.9 
00.0 17.65 ."" 6.095 841.8 6.91 93.5 
05.0 16. 93 -'60 '.000 795.6 7.07 ,,-' 

100.0 29.41 1.184 6.774 900.' •. ,. 120.1 
95.0 V.94 1.086 6.675 872.9 6.59 116.4 

I ISh l' 90.0 26.47 .987 6.577 845.4 •. '" 112.7 
85.0 2(),oo ."9 MiD 817.8 5.72 1()!).0 
80.0 23.81 .810 6.400 795.5 5 .78 100.1 

75.0 22.06 .882 6 .292 691.2 5.60 92.2 

Il5a l' 70.0 20.59 .784 6.194 663.6 '.68 88.5 
65.0 19.12 .636 6.096 636.0 5.77 84.8 
00.0 17.67 .• 90 6.000 609.0 5.87 81.2 

".0 16.18 .65' 5.746 611.0 0.62 68.1 

115 I' "'.0 14.71 .. " '.648 4.83.4 

I 
5.78 64.' 

4·').0 13.24 .460 5.050 ..... , •. ., 60.' 
42.0 12.48 .410 5.&00 .441.7 5.95 58.9 

W-s.le load In poundt unlformr dbtrlbutOO. Including welgbtof beAm. 
'-Spoon In feet. M_ Moment 0 10000000000In foot ponn<U. 



PROPERTIES OF 

AMERICAN STANDARD X BEAMS. 

",ruB,," 
OOI11lQDfS 01 mDGtI.. .. - OOIJClJ)UT 'I'ITH .. .., euruWIOI'I'D • .. :-.... ...... 

• .... , .... ... l>of • ,-" ., • .... ,-. .,.... 
85.1 4S.6 1. 28 
75.0 47.1 1.30 
65.1 45.7 1.31 124 
65.' 44.4 1.83 
44.2 42.9 1.33 

93.7 52.7 1.34 
83.' 50.8 1." 
74.3 49.0 1.86 

I 
1200 

64.4 47.3 1.37 
65.' ".8 1.39 

62.1 30.' 1.17 
62.1 29.0 1.19 120 
42.0 27.' 1.21 

M.' 246 1. 0\} 
06.7 23.6 1.11 
46.7 22.4 1.13 118 
36.2 2J.2 1.16 

102.8 51.0 1.31 
93.5 48.4 1.32 
SU 45.' 1.32 I lob 
75.1 43.6 1.32 
67.6 41.S l.32 

74.1 30.7 US 
64.7 29.0 1.19 115. 65.2 27.4 1.20 
45.S 26.0 1.21 

51.9 17.1 1.02 
42.2 16.0 1.04 1 15 32.3 15.0 1.07 
27.3 14.6 1.0S 

w C01'C'orC" Cor C' or O"-wL-8y-f t s. 
L 

, 



". BETnLEHIL\l S T E E L C OllPAN Y. 

PRO,ERTIES OF 

AMERICAN STANDARD J: BEAMS (coNTINUltol. 

, ......... 
to YD "CInIL 

"1t .... ' ... "",. .... - ..s. - -- -...... '-: ~\:. .. , ~ . - .... . ...... - - ..... - .,.... ....,a 
I , 
~ - - -----

".0 16.18 •• 99 60612 321.0 •. " 63.5 

l:12a " 
60.0 14.71 .'99 6.489 '0'" 4.64 60.' 
'",0 13.24 .676 6-866 .... 7 '.66 47.6 
40.0 11.84 , ... 6.'" 268.. 4.71 44' 

X12 12 ".0 10.29 .486 5.0 •• m.3 Ul 88.0 
su; '.26 .MO 6.000 216.8 U S 36.0 

40.0 11.76 .749 5.099 168.7 3.(17 81.7 

xlO 10 85.0 10.29 .602 4.9:;2 ]46.4 3.77 29.S 
SO.O 8.82 .... ' .806 134.2 , .. 26.' 
26.0 7.37 .310 ..... 122.1 '.07 24.4 ,.., 10.29 .732 4.772 II 1.8 S." 24.8 

X9 9 30.0 8.82 .569 ..... 101.9 3.40 22.6 
21>.0 7." .• 06 4.446 91.9 3.64 2004 
21.0 6.31 .290 4.830 84.9 S.67 18.9 

2'-' 7." .641 4.271 .8.< S.02 17.1 

U • 28.0 6.76 .44' 4.179 .U S." 16.1 
20.' 6.03 .867 4.OS7 60.' 3.17 16.1 
18.0 ' .33 .270 '.000 66.' S.27 14.2 

20.' .... . 468 ..... 42.2 2." 12.1 
X7 7 17.6 6.16 .... 3.763 89.2 '76 11.2 

16.0 4.42 . 200 ..... 86.2 '86 10,4 

17.26 6.07 .475 3.676 20.2 "7 '.7 x . • 14.75 .... .852 8.452 24.0 .85 ••• .. " 361 .280 '.330 21.8 2.46 7.S 

14.75 U. .50' 8.29~ 15.2 1.87 '.1 
U • 12.2a S.60 .857 3.147 13.6 l.94 ••• 9.75 2.87 . 210 S.OOO 12.1 .'" ••• 

10.5 ' .09 .410 2.880 7.1 1.52 3.' • 
X . • g •• 2.79 .837 .. 07 6.7 1." , .. 

••• '5O . 26' 2.733 ••• 1.69 S.' 
7.' 2.21 .'90 <6" ' .0 1.G. 3.' 

W-tkle Ic.d lD )IOIlI>(k 1mi1onaJ'1 ~ted. tDd udlna' "e4hlol beam. 
~ lD leet. lI_lI.oment of '_In loot pooDdL 



BETHLEHEM STEEL CO~PANY. '" 
PROPERTIES OF 

AMERICAN STANDARD % BEAMS (COHTIHUIEO) 

JIlITJJ.L lllll 
OOImCIDt 0' m.uGtR. ..... = OOllcmDt 1i'm ...... cum WI O. 1i'D . k._ Itr fibor su- • 1i',b, ..... 

-.-"'16,000 of tJ,500 LhI.. ..... -. ,- ... , Wi ... I .. bor. 

e""i.iw~:- ~S..la.,1or 0110,000 I.ht. • J ., ......... ,.. ... 1 .. ..... -- ,,.... 
C C' C" I ' " 

670,600 446,800 356,700 ... , 17.46 1.04 
639,200 421,300 337,300 46.\1 16.12 1.0> I: 12. 507,900 396,SOO 317,300 37.5 14.69 1.06 
478,100 373,500 298,700 28.' 13.S1 1.08 

403,SOO 317,000 258,300 26.3 10.07 .99 

'" SS3,700 299,700 24(),OOO 19.4 .... 1.01 

328,500 264,500 211,800 ".0 9." .90 
812,400 244, 100 IM,300 83.8 8"' .91 " . 286,300 223,600 178,700 24.4 7." . 93 
260,500 203,500 162,700 14.8 6.89 .97 

"",000 207,000 166,300 88.1 7.31 .84 
241,000 188,700 150,700 ".9 6.42 ... I' 217,900 170,300 186,000 19.11 ,.,. .88 
201,300 157,300 126,000 12.7 Ii.1G .90 
IS2,500 142,600 114,000 ".7 U. .80 
172,000 134,400 107,300 20.0 <39 .S! IS 161,600 126,200 100,700 15.8 <07 .52 
151,700 l1S,500 94,700 10.7 3.7S .84 

128,600 100,400 SO,700 IS.2 8.24 .74 
119,400 93,300 74,700 18.6 2,94 .76 " 110,400 86,300 69,300 8.' 2.67 .78 

93,100 72,SOO ",000 16.5 '.M .68 
",300 66,600 63,300 11.9 209 .69 IS 
77,500 00,500 4S,700 7.1 1." .72 
64,600 50,500 40,700 14.S 1.70 .63 
5S,I00 45,400 86.000 10.3 1.46 .63 U 
51,600 40,300 82,000 , .. 1.23 ... 
38,100 29,SOO 24,000 ••• 1.01 .57 
86,000 28, 100 22,700 7.' .93 ... I' 83,900 26,500 21,300 '.0 ... . .. 
81,800 24,900 20,000 .. , .77 .59 

C, C' Bod C"_Coetftclcob giveo 10 Ole table. 
W cor~orC": )I_Co[~or O',: CorC'orC"_Wt,..8M_fIS. 



'" 8ETIlLEnEl[ STEEL co~r I'ANY. l 
PROPERTIES OF AMERICAN STANDARD CHANNELS • 

• m """""'" 
":;' ..... • ~I:.' ... .... . ... '10 ftI AI carD. ..... 

oS. -- • -- .... ..... ...... """' :::: ... = , ... ..... ....... ' '- ....... 
I , S ----- ".00 16.18 .818 3.818 430.2 6.16 67.4 

".00 14.71 .720 .,,., 402.7 '.23 63. 7 

C16 16 .... 00 13.24 .622 3.622 376. 1 6.32 .... 
"'.00 11.76 .'" 3.624 347.6 6.43 46.8 
".00 10.29 .426 3.426 820.0 ... 8 42.7 
33.00 9.90 .4000 3.400 812.6 6.62 41.7 
"'.00 11.76 .768 3.418 197,0 4.09 32.8 
".00 10.29 .636 3.296 179.3 4. 17 20.' 

C12 12 ".00 8.82 .DIS 3. 173 161.7 4.28 26.9 
".00 7.3.'.i .S90 S.06O 144.0 4.43 24.0 
20." '.OS .280 2,940 128.1 4.6t 21.4 
".00 10.29 .823 3. 183 116.6 .... 23.1 
80.00 8.82 ,676 3.036 103.2 3,42 20.6 

ClO 10 ".00 7." .'" 2.889 91.0 3.62 18.2 
20.00 '.88 .382 2.742 78.7 3.68 15.7 
1'00 H6 .240 2.600 66.9 3.87 13.4 
".00 7." .616 2.815 70.7 8.10 15.7 

CO 9 "'.00 5.88 .452 2.662 60.9 3.21 13.6 
15.00 4.41 . 238 2,488 60.9 3.'" 11.3 
13.26 3.89 .230 V IM 47.S S,49 10.5 
21.26 •. ,. . 682 <622 47.8 2.77 11.9 
18.76 6.61 ,490 " ... 43.8 2.82 11.0 

C8 8 1~" 4.78 .m 2.489 89.9 2.89 10.0 
18.76 '.04 .307 2.347 ".0 2.98 9.' 
11.26 S." .220 ..... ... 3.11 8.1 
19.76 5.81 .633 2.lH3 83.' " .. 9.' 
17.26 5.07 .'" 2.408 30.2 ~" .. 

fJ1 7 14.75 U. .423 2.303 27.' .'" 7.8 
12.26 '.60 .318 2.198 24.' 2.59 '.9 
9.76 2." .210 '.090 21.1 "72 '.0 

15.50 4.56 .663 2.288 19.5 '.07 ••• 
OJ • 13.00 3.82 .440 2. 160 17.3 2.18 '.9 

10.50 3.09 .818 '.038 ]5.1 2.21 , .• 
8.00 '.38 .' 00 l.92O lao 2.84 .. , 

11 .60 '.38 .477 2.037 l OA 1.75 ••• 
'" 

, 9.00 "" .330 1.890 8.9 1.S3 3.' 
6.50 1.95 .190 1.760 7.' 1.'" ••• 7.2li 2.18 .826 1.726 ••• 1." 2.' 

C4 • '.21> 1.84 .,.. 1.662 .. 1.51 2. 1 .... 1M .180 1.680 3.8 1.66 1.9 

W-s.fe Ic.d In poaDd. uDlformlr; dlstrlbu~ . tneludl", wet,rbtol ciwlllfll. 
L-6pal1lu leet. K_lIoment 0 l,n_ln fOOl. pOW14&. 



lIETllLEliEM 8TEEL COMPANY. 171 

PROPERTIES OF AMERICAN STANDARD CHANNELS. 
16lPlIClDm 0' mDGTI. I JltJtkJ,.t iIt! puliLiL TO I 
.. m ... su. r,.",.Sinii ~ilio.... YO or ClllIJIl. Yol«Iol Do?Uo 
oI11,OOOLbo. of12,5IlO1.IoI. 1 .... su.r ~Coawof l ._1 bdlou ,. Of 
pork.lR., tor ,. Sq. IL, r.r /:t!."!, I.~~&.=- 01 . f rool,~' 

Builmp. 111,,,", ~ MIl u.. rof 1M'll&. G~ ,.. I ..... 

C C' , -x-lh~I"' d-:'~'.-r"Mj--
611,900 478,000 67.7 .823 12.19 .868 M.()() 
672,700 447,400 68. 3 .803 1l.22 .873 60.00 
533,500 416,800 48.7 .788 10.29 .882 46.00 16 
494,200 SS6,IOO 38.9 .783 9.39 .893 '10.00 
41'15,000 355,500 29.0 .789 8.48 .908 36.00 
444,500 347,300 26.4 .794 8.23 .IH2 33.00 
330,200 273,600 51.3 .722 6.63 .761 40.00 
318,800 249,100 41.9 .694 6.90 .7a7 35.00 
287,400 224,500 32.4 .677 6.21 .768 ao..OO 12 
256,100 200,000 22,6 .678 4.53 .785 26.00 
227,800 178,000 13.7 .704 3.91 .806 20.60 
246,400 192,500 47.6 .69ii 4.66 .672 35.00 
220,300 172,100 38. 4 .651 3.99 .672 30.00 
19~,100 151,700 29.1 .620 3.40 .680 26.00 10 
168,000 131,200 19.5 .609 2.85 .696 2{).00 
142,700 111,600 10.0 .639 2.30 .718 15.00 
167,600 130,900 31.5 .615 2.98 .637 ' 25.00 
144,100 112,600 22.2 .585 2.45 .646 20.00 9 
120,600 94,200 12.6 .590 1.95 .665 15.00 
112.200 87,600 9.0 .607 1.77 .674 13.25 
127,400 99,500 26.7 .687 2.25 .600 21.26 
116,900 91,300 22.1 .567 2.01 .603 18.76 
106,400 83,200 14.4 .556 1.78 .610 16.25 8 
96,000 75,000 12.6 .557 1.55 .619 13.75 
86,100 67,300 8.0 .576 1.33 .630 11.25 

101,100 79,000 26.8 .583 1.85 .565 19.75 
92,000 71,800 21.8 I .555 1.62 .564 17.25 
82,800 64,700 16.7 .535 1.40 .668 14.75 7 
73,700 57,600 12.0 .528 1.1\1 .5ni 12.25 
66,800 52,200 7.0 .546 I .98 .586 9.76 
69,500 54,300 19.7 .M6 1.28 .529 15.(jO 
61,600 48,100 1l).2 .017 1.07 .529 13.00 6 
53,800 42,000 10.6 .503 .88 .534 10.60 
46,200 36,100 6.9 .517 .70 .542 8.00 
44,400 34,700 14.0.508 .82 .493 1l.50 
37 ,900 29,600 9.4 .481 .64 .493 9.00 5 
31,600 24,700 4.9 .489 .48 .498 6.50 
2-1,400 19,000 7.6 .463 .44 .456 7.211 
22,300 17,400 6.7 .4.58 .38 .464 6.25 4 
20,200 16,800 3.9 .464 .32.463 5.25 

CO!' C'-coe!IIelcntl/c1veD in the table. 
CorC' CorC'. I W--

L
-: M---s-' C or C'_WL-8Y_ IS. 



on BETHLEHEM STEEL COMPANY. 

11.. PIlOPERTlES OF 

ANGLES WITH UNEQUAL LEGS. 
4.i' 

IIlJD.I.L nm TI!lOUGI tom or GllTm 
PW!.LIl. to 1lI00m 7LlJGL ... ."'" ~ 

""'- " .. ~. .... ..... • x:::. .:5. ""'" t!:.~ ,-, • ... "" ".ber. = = ., '= .... --..... ..... .. ---... ~ 
x I , S C --- ------

I 44.2 13.00 2.65 80.78 "" lUI 161,200 

JI 41.6 12.25 2.63 76.69 2.W 14.26 152,200 
39.0 IUS 2.61 72.31 "'1 13.41 143,100 

~ 
36.4 10.72 "" 67.92 2.62 '"" 133,800 

A86 , .. 33.' 9.94 2.66 63.41 2." 11.66 124,400 
aLl 9.15 2.54 68.82 2.64 10.77 214,900 
28.' 8.36 "52 64.10 2.55 9.87 105,300 
".7 7.66 "" 49.26 2.55 8.95 95,500 
23. ' 6.n:. 2.47 44.31 2.66 8.02 85,000 

1 82.3 9.50 2.71 46.37 2. 19 10.68 11 2,800 

Ji 30.' 8.97 2.69 43.13 2.19 10.00 106,700 
28.7 8.42 2.67 40.82 "20 9.42 100,500 

> 
26.8 7.87 2.64 88.45 "" 8.82 94,100 

A73 7x3j 24.9 7.31 2.62 85.99 2.22 '.22 87,600 
23.0 6.75 2.60 33.47 2.23 7.60 81,000 
21.0 6.17 2.57 30.86 "" '.97 74,300 

~ 
19.1 5.59 2." 28.18 2." '.83 67,600 
17.0 ' .00 2.03 25.41 2." '.68 60."'" 
16.0 '.40 2.50 22.66 2.26 5.01 03,400 

1 30.' 9.00 2.17 30.76 I." '.02 &,600 

~ 
28.' '.50 2.14 29.26 1.86 7.59 81,000 
27.2 7." 2.12 27.73 1.86 7. 15 76,300 
25.4 7.47 2.10 26.15 1.87 6.70 71,500 
23.' 6.94 2.08 24.61 1.88 •. ,. 66,700 

A64 0.. IP 21.8 6.41 2.06 22.82 1.89 0,78 61,700 
20.' '.86 2.03 21.07 1.00 5.31 66,600 

/' 18.1 5.31 2.01 19.26 1.90 '.83 61 ,500 
16.2 4.75 1.99 17.40 1.91 4.83 46,200 

t 14.3 4.18 1.96 10.46 1.92 '.83 40,900 
12.3 3.61 1.94 t:}.47 1.93 3.32 35,400 

The coeftldentll of stz(mgth are oo.ICIllated for & Ilber"'reM Of 15,000 lbl. 
per lqU&re ID~h. 



lIKTULEUE» ST EEL COll l'ANY. .n 

PROPERTIES OF 11.. ANGLES WITH UNEQUAL LEGS, 
o<H' 

-
Jl1JTLI,~ lllI !'1I01lGI CIIlD 0' Ql.I.mt P1l.1.l.L11. ... to WGD PUla .. .... . _. ..... • .. 
a .... iIJ -, • ..... , 'r.:'" ~= • ....... ., Gr:- - ., ."" t.l!:. .- ,- ... ala. ....... ., . , .... ........ 

x ' I ' • S' C ' .' ---------
1.65 38.78 1.73 8.92 %,200 1.28 I 
1.63 ,. ... 1.73 8.43 00,000 1.28 )itl 1.61 ..... I .B 7.94 84,700 1.28 
Ui9 32.82 1.70 7.44 79,300 1.29 )(tI 
'''' 3().72 1.76 6.93 78,000 1.29 8<6 
I.M 28.66 1.77 6.41 68,'" 1.29 

"tI 1.62 ... 34 1.78 6.88 62,700 1.30 
1.60 24.04 1.78 6.34 66,900 I." )in 1.47 21.68 1.79 4.79 51,100 I." 

.96 7." ,89 2.96 :\1,600 .74 I 

.94 7.18 .89 2." 29,900 .74 uti .92 &83 .00 ... 28,200 .74 
~9 6.46 .91 2.48 26,400 .74 )(tI ,87 6." .91 2.41 24,600 .74 h31 .86 5.69 .92 ." 2;900 .i4 "It .82 6.28 .93 1.97 21 ,000 .76 
.80 4.86 .93 1. 80 19,200 .75 )in .78 HI ... 1. 62 17,800 .76 
.76 .OS .OS 1.44 10,400 .76 n 

1.17 10.75 1.09 ." " .... .as 1 
1. 14 10.26 1.10 <5' 88,300 ,86 uti 1.12 9.76 1.11 &39 36,100 ,86 
1.10 9.23 1.11 .18 33,900 .86 )(11 I." 8.68 1.1 2 ." 31,700 .86 
1.00 8.11 1.13 2.i6 2~,400 .86 "It ' x, 
1.03 7.62 1.13 2.04 27,100 ,86 
1.01 6.91 1.1 4 ." 24,600 ,87 :: .W 6.27 1.15 ... 22,200 .87 ... 6.60 1.16 1.86 19,700 .87 
.94 '.90 1.17 1.60 17,100 .88 

The ooellldellt. 01 ItNlIl.tb ate coJeu.t.led'or • llbe:r .~of l6,QOO It.. 
per 1q\l&l'll11lCb. 



'" BETHLEHEM STEE L COMPANY. 

11.. PROPERTIES OF 

ANGLES WITH UNEQUAL LEGS 

o<H' (CONTI~UIOJ. 

JI\lTI.I.L UI1 TIlOllGI cum 0' Gl.I.1'lTt 
pl.Ll.lJ.lL 1'0 SlIOlTlll fUlGI. 

"" --- ---". "".' W' ill1 • < ..~ . .... ..... " 1.:, StoIIoD, '.nil, ,-, ....... 
I"Mr. .. , • ""'" = ~ ..... _Ba<.I: .< 'I:: ... sln • , .. & ,o. I ..... tI. n...p, ,,""'- ---,-
r-- --,----,-' - < • 5 C --

I 28,' 8.50 ." 29.24 1," 7.83 83,500 

~: 
27.3 8.03 ." 27.84 1.86 7.4 1 79,000 
" .7 7,,. 2.22 26.38 1.87 6.98 74.500 
24.0 7,06 2.20 24.89 1,88 6,65 69,800 
22.4 6,56 2. J8 23,34 1.89 6.10 65,100 

A63 6"Sj JI 20.6 6.00 2.15 21.74 1.89 6.65 60,300 
18.9 6,,. 2.13 20,08 1,90 6.1 9 ",300 

,I' 17. 1 6.03 2.11 18.37 1.91 4.72 50,300 
16.3 '-'" 2,08 16.59 1. 92 4.24 ",200 

/' 13.6 "7 2,06 14. 76 1.93 3.76 40,000 
11.7 3.42 2.04 12.86 1.94 8," 34,600 

1> 22.7 6.67 1.79 15.67 ] ,63 4.88 02,100 

H);' 21.3 6.26 1.77 14.81 1.64 4.68 48,900 
19.8 5.81 1.76 13.92 1,,. 4.28 '>,6" 

Hil 18.3 5.37 1. 72 1299 1.66 8.97 42,300 

A54 ,3j 16.8 4.92 1. 70 12.03 1.56 8." 38,900 

~ 
Ui.2 4.47 1.68 11.03 1.57 3.32 35,400 
18.6 ',00 1.66 ",. US 2,99 31,900 
12.0 3.63 1.63 8.90 U9 264 28.200 
10.4 8,05 1.61 7.78 1. .. 2.29 24,500 
8, 7 2,'" 1.69 6.60 1.61 1.94 20,700 

~ 
19.9 6.84 1.86 13.98 1,65 4," 47,600 
18.6 6.44 1.84 13.15 1,., 4. 16 44,400 
11.1 6. 03 1.82 12.28 1.06 3.86 41 ,200 
16.1 '4.61 1.80 11,31 U7 3,,. 31,900 

A53 ,,' /' 14.3 4.18 1.77 10.43 1.68 3.23 34,500 
12.8 8.75 1.76 9.46 1.59 291 31,000 

I ~ 
11.3 3.31 1.73 8,43 1,60 2.68 27,560 
9.8

1 

2.86 1.70 7.37 1.61 2. 24 28,900 
8.2 2.40 1,,. 6. 26 1.61 ] .8~ 20,100 

The ooell\e!euta or Itnmgth Ire calculllted for .. tloor $tn.\fIB of 16,000 
lbl. per IIqUire Inch. 



BET" LX H Ell S TEEL CO)IPANY . li~ 

PROPERTIES OF J:h, ANGLES WITH UNEQUAL LEGS 
(CO NTIN UED ). .1.<' 

UllmL UJ8 mOll" CDTD. 0' GlJ. vm 

""' Pll.I.l.LIL '/'0 LIlJGl1 fWGI. .... 
c. ... tI • ". .... 'r.::::- "'"- • Gn1ily 

_. • ..... ........ ".., ...... " Gr.:: ... 111 ... " h I. b " & ~ .... " ....... -. ---, ... 
x' " " 5 ' C' r ' - -

1.01 7.21 .92 290 30,900 .i4 , 1 ... 6.88 .93 2.74 29,800 .74 I Jill .97 6." .93 259 27,600 .76 ... 6.20 ... 243 " ,900 .76 

:~ .93 6.84 .94 2.27 24,200 .76 
.90 1i.47 .90 2.11 2'2,500 .76 

I 
6x3,li 

.as 6.08 ... 1. 94 20,700 .76 ... 4.67 .96 ] .77 18,900 .76 ~ .,. 

.83 ' .26 .97 1.69 17,000 .76 I .81 3.81 .96 1.41 15,100 .76 
/i '" .70 3.34 .99 1.23 13,100 .77 

1.04 6.21 .96 2.52 2<,900 .15 Ji 
1.02 6.89 .97 2.87 26.300 .76 tI )( 1.00 6.65 .OS 2.22 23,800 .76 
.97 6.20 .96 2.06 22,000 .76 

tI" .95 4.83 ... 1.90 20,200 .76 /jx3,li 
.93 .... 1.00 1.78 1~500 .15 h ~ . ' 1 '.M 1.01 1.66 16,600 .75 
.88 3.63 1. 01 1.89 14,800 .76 

"'/i .86 8.18 1.02 1.21 1;900 .76 ... 2.72 1. 08 1.02 10,900 .76 h 

.86 3.71 ... U. 18,500 .64 

: ~ ... S.51 . .. 1.63 17,300 .64 
.82 3.29 .61 1.51 16,100 ... 
.80 3.06 .82 1.39 14,800 ... 
.71 2.83 .82 1.27 18,liOO .M ,, '" 6.3 
.76 2.68 ... 1.15 12,200 .M 
.13 2.82 .84 1.02 10,900 .M 

/i ~ .70 2." .84 .89 ','" .M 
.68 1.75 .65 .ili 8,040 .M 

The ()J:)tftI.denti of .tNlngth at<! calculated for .. HOOr au.. 0116,000 
lb&. per IQ.IlIlNl Inch. 



• 
lie BET H LE H EM STEEL CO~I PANY. 

Ji. PROPERTIES OF 

AN GLES WITH UNEQ UAL LEGS 
M' ( CONTINUIE:O). 

JIlITl.I.L 1llS TlllOOGH cum 01 GlUm 
nUIJ.IL til ualru IUIGI. .. ..... ~ "' .. " c.1et .r '"'. ..... " - I:, ..... ~~ -, " 

....... , ..... .= .... .~ ., 'r.:;:-
..... 

" ... , .... .r'lalIA I ....... ..... ~ ""-, .... 
l- • I , 5 C 

--------

U)( 1i.3 [;.06 1.34 7.32 1.20 275 29,400 
16.0 U8 1.32 6.86 1.21 2.M 27,300 

,:' 14.7 '.00 1.29 6.37 1.22 2.85 25,100 

A44 hal 13.3 3.90 1.27 5.86 1.23 2. 15 22,900 

1> lUI 3.00 LU 5.32 1. 23 1.93 2(),600 
-/. 10.6 3.09 1.23 4.76 1.24 J. 72 18.300 

,:' '. 1 2. 67 1.21 4. ] 8 LU 1.50 16,000 
7.7 2. 25 1.18 3.56 1.26 1.26 13,000 

U)( 16.0 4.69 1.42 6.93 1.22 2.68 28,600 
14.8 ' .34 1. 39 6.49 1.22 249 26,600 

I!' 13.6 3.98 1.37 6.03 1. 23 2.00 2~"'" 
A43 ... 12 ' 3.62 1. 35 "" 1.24 209 2; 300 

-i:' 11.1 3.25 1.33 ' .OS LU 1.89 20,100 
'.8 287 1. 80 4.52 L2S 1.68 11,900 

i!' 8.' 2" 1.28 8.96 1.26 1.46 15,600 
7.2 2.09 1.26 3.38 1. 27 1.23 13,200 

11)( 14.7 4.31 1. 21 4.70 Lot 203 21,900 
13.6 '.00 1.19 4.41 LOS 1.91 20,400 

,.!' 12.6 " 7 1.1 7 4. 11 1.06 1.76 18,800 

ASS 3tx3 llA 3.34 I .Hi 3.79 1. 117 ] .61 17,200 

~ 
10.2 3.00 1. 13 3.45 1. 07 1.45 15,500 
'. 1 2.66 1.10 310 1.08 1. 29 13,800 
7.' 2.30 1.08 2.72 1.09 US I ~OOO 

I . 6.6 1.93 1.06 2.33 ].10 ." 10,200 

,;' U .S 3.36 1.25 3." 1.07 1.71 18,240 
10. 4 3.06 1.23 3." LOS U 6 16,660 

-i:' ,-' 276 1. 20 3.24 1.09 1.41 I S,060 
A37 3l x 2l 8.3 243 U 8 2.91 1.09 1. 26 13,390 

Jl 7.' 2. 11 1.16 2.56 1.10 1.09 11,660 

1.)( 6. 1 1.78 1.14 219 1. 11 ... 19,880 ,., 1.44 1.11 1.8<1 1.12 .76 8,0~0 

Tbe ooemdenlM of 8t~ngth &r0 ea.1clll.&ted 10' II llber 11.- 01 16,000 
lbe. per lIIjullre Inch. 



BETnr,E R E Jri 8TEF,L COMPANY . m 

PROPERTIES OF 11.. ANGLES WITH UNEQUAL LEGS 
(CONTIN UED ). oH' 

nllTUL UlS TUOIlBI CII1D 0' BumT I t.. 
PWLLII. ftI 1.01G B FUJGL IWu10r 

.. ~.!' '"". I =- .. 
G.-oil)' ,-, Cod';'. ..In! 1101::' -...... - . f s..;. - ... :t! -....... ...... Gi:' . .. ul .... _ ....... 
""& 

X' I' " S ' C' ," ---------
1.09 tU 8 1.01 2. 15 22,900 .72 j( 
1.07 4.86 1.02 2.00 21 ,300 .72 

~: 1.04 4.52 1.03 1.84 19,600 .72 
1.02 -4.1 7 1. 03 1. 68 17,900 .72 

4x8Ji 1.00 3.79 1.04 1.52 1 ~200 .72 
.98 ' .40 1.116 1." 14,400 7· 

""" .96 299 1.06 1.18 12,600 .73 
.93 260 1.07 1.01 10,soo .73 f . 
.92 ". .84 

I 
1.57 16,800 .64 j( 

.SO '.OS .84 1.46 15,600 .64 
ll" 

, 
.87 2.87 ... 1.35 14.400 .64 
.85 2.66 .86 1. 23 13,160 .64 n" " . ... 242 . 86 1. 12 11 ,900 .64 
.SO 21' .87 .99 10,680 .64 > .78 1.92 ... .87 9,240 ... 
. 76 1.65 . ., .74 7,840 .M 
.96 3. 15 .s.; 1.54 16,460 .62 j( 
.94 296 .86 1.44 15,320 .62 

!i" . 92 276 .87 1.33 14,140 .62 
.90 2.65 .87 1. 21 12,920 .62 :: 3~x3 ... 2.33 .88 1.10 11,690 .62 
.85 2." .89 .98 10,400 .62 
.83 1." .90 ... 9,080 .62 
.'1 1.58 .90 .72 7,700 .63 n 
.7S 1. 61 .60 .92 9,780 .53 " .73 1. 49 .70 .S< 11,960 ... n" .70 1.36 .70 • 76 8.100 .53 
.68 1.23 .71 .68 7,220 .54 

~: 
3~:r2~ 

.66 1.110 .72 .59 6,320 .54 

.64 ... .73 .50 6,380 .54 

. 61 .78 .74 .41 4,400 .54 

Tile eoetlldeutl ot Itrengtb ate caleul&ted for & fiber ,~ of 18,000 
It.. pe • ..:jll&t8lnell. 



,~ BETHLEnE¥ STEEL COMPANY. 

I~ 
PROPERTIES Of 

ANGLES WITH UNEQUAL LEGS 

-H ( CONTINU1:D). 

--I 1 i llll'!lJ.l, llIS t'lMUG! cum 0' /lBJ.'flTl 'WtLIL to SIIOlm PLlIGL .. 1'oi<l:. Yolpl ~ c. ... tI .... ...... • ... I/:.. s.u., G ... iI, ... , • ......., 
I .... ber. I~ 11IOUo. Squrt tr. IoU. • 'r.;: ...... • I Lbo. l .. b. or n."" l..nil. ". . .. 1 .... ...... 

---I '''!''- r , s c 
---- --

I. 9.6 2.78 1.02 2.28 .91 1.15 12,280 

" 8.6 2.50 LOO 2.08 .'1 L04 1l,120 
A33 3x2! i , 7.6 2.22 .98 L88 .92 .93 '.900 

" 6.6 1.92 ... <.66 .93 .S< 8,640 
I, 5.6 1.62 .93 1.42 ... .69 7,340 

)( '.6 1.31 .91 1.17 .96 ." 0,980 

" 7.7 2.25 L08 1.92 .92 1.00 10,700 ,.. 6.8 2.00 1. 06 1.73 .93 .89 9,540 
A32 3x2 " 6.9 1.73 1.04 1.63 ... .78 8,340 ,.. 6.0 1.4.7 L02 1.32 .96 .66 7,080 

!i '.1 1.19 .99 1.09 ... .54 5,780 

" 6.8 2.00 .88 1.14 .76 .70 7,460 

i. 0.1 1. 78 .M 1.03 .76 .62 6,660 

" 6.3 1.66 .83 .91 .77 .5O 5,840 
AZ; 2! x2 I . .., 1.31 .S< .79 .78 .47 4,980 

" 3.7 1.00 .79 .M .78 .38 4,060 

!. 2.8 .S< .76 .61 .79 .29 S,I2() 

," 6.' 1.66 ... .92 .77 .69 6,320 

" ' .7 1.36 .92 .82 .78 .62 5,540 
.26 21 xlj I . '.0 1.16 ... .71 .79 . .. 4,74() 

!i 3.2 ... .88 .59 .79 .,. 3,880 

!. 2.6 .72 .M .46 .80 .28 2,980 

The coefth:lenUl (II Itrength al'6 caleulated for" !l.ber , lreIII 01 16.000 Ills. 
per .... 1lIlr8 inch. 
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BETHLEHEM BTEEL COMPANY. ". 

PROPERTIES OF 

I~ ANGLES WITH UNEQUAL LEGS 
(CONTI"UI:Dl. oH 

JIlllllL .I.ID moll&! CIITD. 0' &1.1. Ym Pll.llJ.IL ... , ro J.(IIGll 1L1JGL ..... 
.. ~o! ..... • f .. 
GruilJ ,-, o! .. "'" 'r.:"" nlr .. 
"" .. .f .~ .... ...... o! _"" ,~ 01"- - .oRIn - ... ... ......,. , ... 

" f' " S ' C' '" - - - - - - - ------

.77 l.42 .72 .82 8,760 .52 h 

.75 1.30 .72 .74 7,940 .52 " .73 1.18 .73 .66 7,OBO .52 h 3x2i .71 1.04 .74 .58 6,200 .52 Ii 

.68 0.90 .74 .49 5,280 .53 h 

.66 0.74 .75 .40 ',300 .53 !i 

... . 67 ... .47 5,060 .43 " ." .61 .55 .42 4,520 .43 -I< 

.54 .54 .56 .37 3,960 .43 Ii 3" 

.52 .47 .57 .32 3,380 .43 h 

.49 .39 .57 .25 2,700 .43 !i 

.63 .64 .,. .46 4,920 .42 " .W .58 .57 .41 4,400 .42 -I< ... .51 .58 .36 3,860 .42 Ii 2i x 2 .,. .45 .58 .31 3,800 .42 h 

.54 .37 .59 .26 2,720 .42 !i 

.51 .29 .60 .20 2,100 .43 h 

... .24 .40 .23 2,460 .32 -I< 

.42 .22 .40 .20 2,160 .32 Ii 

.40 .f' .41 .17 1,860 .32 h 2! x Ii 

.38 .16 .41 .1' 1,620 .32 !i 

.35 .13 .42 .11 1,180 .33 h 

The coeftIclenu of . trength are crJculated. for e,tlbe • .u- of l~,OOO lba. 
per 8ql1&r'e l!leb. 

0 



.. 
• f 

I~ 

A80 818 

A60 6::<6 

A50 liltli 

F.TnLF.nF.M l!: L COMPANY. 

PROPEIITIE$ OF 

ANGLES WITH EQUAL LEGS. 

I 
Jl1IruL am TlUIIG. carn 01 'LI. TIfT P.lUJ.I.IL TO Il1ID. 1L&)GL 

Tha codD.clenwoi nrength are calculated for _ fiber _Ql 16,000 lbl. 
peuquareinch. 



lIET Ii LEHE M STEE l. COMPANY. '" 
PROPERTIE8 Of' .~ .. 

ANGLES WITH EQUAL LEGS 'l"- ~ 

(co rn . HUED). 
.L • 

'" . , ' 

I JJlITlJ.~ UD tn.OlIGI GUm 0' 
..... 

&IJ. Tm PWLLIL til 1I!D1 fl.IJGL ..... ... jTW-rytIPl ~ofl o..t-:.t l l ladiaa a.... 
.ril" ..... • -. I.: s.:: r!:'~ 1- of Ii.. o..AcIoU 
.':!::J ...... t.'1!: . 1II.u.. ~ ~ , t1Lur, I tl . Gz=- locI,,-~ 
... 

I lIIdo& - I .... ~ 
x IrS . C 1~ 

~ 
19.9 5.84 1. 29 8.14 1.18 3.01 32,100 .77 
1&5 6.44 un 7.67 1. 19 2.8 1 30,000 .77 
17.1 '.03 1." 7.17 1.19 U1 27 .... .77 
16.7 4.6 1 1.23 6.66 1·20 2.40 ",GOO .77 

A4. 4.4 

~ 
14.3 4.18 1.21 6. 12 1. 21 2 1. 23,400 .78 
I", 3.76 1.1 8 6.66 1. 22 1.97 21 ,1 00 .78 
11.3 3.31 1. 16 4.97 1.23 1.75 18,700 .78 
'.8 2.86 1. 14 4.36 1.23 1.52 16,200 .79 
8.' , ... 1.12 3.71 1.24 1.29 13,700 .79 

~ :r 
17.1 6.03 1. 17 ,." 1.02 22.> 24,000 .67 
16.0 4.69 1.15 4.96 1.03 2. 11 22,600 .67 
14.8 "4 1. 12 U, 1.04 1.96 20,900 .67 

A35 >,l:8~ ~ 
13.6 3.98 1.10 4.33 1.04 1.81 19,800 .67 
12.4 8.62 LOS 3." 1." 1.66 17,600 .68 
11.1 8." 1.06 8.64 1." 1.49 15,900 .68 

r t 
'.8 287 1.04 3." 1.07 1.32 14,100 .68 
8.' 2.48 1.01 287 1.07 1.15 12,800 .69 
7. 2 2.09 .99 2" 1.08 .98 10,400 .69 

Ii 11.5 '.36 .,. 2.62 .88 1.80 13,860 .67 
I, 10.4 3.06 ... 248 .89 1.19 1~680 .58 

l ••• 2" .93 222 .90 1.07 1l,440 .58 
.<30 ,.3 8.3 248 .91 1.99 .91 ... 10,180 .58 

Ii 7.2 2. 11 .89 1.76 .• 1 .83 8,880 .68 

fJ~ 
6.1 1.78 .87 1.51 ." .71 7,540 .59 
4.' 1.44 ... 1.24 .93 .58 6,160 .59 

7.7 2." .81 1.23 .74 .73 7,780 .47 
6.8 2.00 .78 1. 11 .74 .65 6,900 .46 

A25 5.' 1.73 .76 .98 .7S .57 6,040 .46 

I{ '.0 1.47 .74 .s.; .i6 .46 6,140 .49 
4. 1 1.19 .72 .70 .77 .40 4,240 .49 
8.1 .90 .69 .56 .78 .30 8,220 .49 

Tho eoe:m.cleDU of Itrength 1ft oalcula~ for .. tiber me. of 16,000 llll. 
per 1q\J&l'OlDeb. , 
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BKTHLItDKK STKKL COMPANY. 

'ROPERTIES Of 

ANGLES WITH EQUAL LEGS 
(CONTINUl:ol, 

" n 
6.8 2.00 .74 .87 

6.1 1.78 .72 .79 

.66 .68 6,180 .43 

.67 .52 

A22 
Ji 6.3 

2}(s2],( I . 
n 4.5 

1.66 .70 .70 

.68 .61 1.31 

6,600 .43 

.67 .45 4,820 .43 

.68 .39 4,120 .44 

A20 2%2 

J< 
If 

3.7 1.06 .66 .51 
.63 .39 2.8 .81 

l./i6 

4. i 1.36 

.66 .M 

.64 .48 

-to 1.16 .61 .42 

3.!! .94 .59 .35 
1\ 2.5 .72 .57 .28 

4.6 1.34 .59 .35 
4.0 1.17 .67 .31 

3.4 1.00 .05 .27 
2.8 .81 .63 .23 

2.2 .62 .61 .18 

.611 .32 3,SSO .44 

.70 .24 2,600 .44 

.59 .40 4,260 .39 

.59 .36 3,740 .39 

.60 .30 3,200 .39 

.61 .25 Z,640 .39 

.82 .19 2,040 .40 

.51 .30 3,200 .33 

.51 .26 2,800 .34 

.52 .28 

.63 .19 

.64 .14 

.M 2,400 

1,980 .34 

1,520 .35 

)i 3.4 .99 .51 .19 .44 .189 2,020 ,zg 

h 2.9 .84 .49 .18 .44 .162 1,730 .29 
Al6 I}4:J,:l~ :4 2.4 .69 .47 .14. .45 .134 1,430 .29 

h 1.8 .63 .44 .11 .46 .104 1,110 .29 

1----=~___=,.c_c'''''7-'I".8cc,.,,88'-',.c .. ,,2= .708=__''.4'''.-,-C .. 071 760. SO 
TbCI ootiII.clen .. or ~ are eak:ulated. fo1'. II.bet .... or 16,000 It.. 

per Iq\l&l'$ Inell. 

• 



BETHLEHEM STEEL CO:dPANY. '" 
DIMENS10NS AND PROPERTIES OF 

AMERICAN STANDARD RAIL SECTIONS. 

':Jt:J 
I w1!' .1. .. 11. 

ftlot. 1 WIiIIII 

.I.llS 11. 

WIIIIII'" ~~ _ I ...... ...... '" "" ..... 0;0:1 J~" G ..... 'J "".J 
lobtr . .!u. = .... ' .... ......... . ,..... ...... ~ rw. . .... ...... I S • 

Y --------------
RlOO 100 9.' ')1 {, 2)1 2.' 43.8 14.6 2.13 

Rgo " '.3 'h {, 211 2.i 38.6 13. 8 2.06 

ROO 90 8.' ')i h 2)i 2.5 34.0 12.0 1.97 

R86 " ••• 'h h 2h 2.' 30.0 11.0 1.90 

R80 80 7.' • II 2" 2.' 26.2 10.0 1.83 

R76 75 7'< 411 Ii 2!1 2.' " . 9.3 1.78 • 
R70 70 '.9 • )i II 2". 2.2 19.6 8.2 1.70 

"M " 6.' .". " 21\ 2.2 16.9 7.4 1.63 

"50 60 , .. 'J( Il 2)i 2.1 14.5 6.7 1.58 
------- - ------'--

• " • .4 'Ir II 2J( 2.0 11.9 ". 1.49 

• 50 u 'it ". 2)/ 1., 9.' '" 1.42 

• 4b u 't! II 2 1.' '.0 4.2 1.36 

• 40 ••• 3" II lit 1.7 '.6 3.' 1.30 

• 36 ••• ,J( II 1)1 

I 
I., 4.' 2.' 1.19 

• 30 9.0 3 II l )i 1.4 •. , 2.3 1.11 

• " 2.' 2J{ II '" 1.3 2.4 '-' . • 99 

• 20 2.0 2" II l)i I 1.2 '-' I 1.8 .92 

• R&llIlIabter !.ban 00 Ibi. per y .. rd .... not I'(llled by Bethlebem Steel Co. 



r-~~~----------~l 1 '84 BETIILE H EM STEE L COMPANY, 

EXPLANATION or TABLES 
01" SAFE UH'f"ORMLY DI STRIBUTED LOAD~ '-0" 

STANDARD % SEAMS, CHANNELS AND ANGLES. 

The tables Oil the following p.'1ges give the safe uniformly 
dis tributed loads, in tons of 2000 100., for standard I beam~, 
channels and angles, based upon the usual maximum fiber 
stress of 16,000 Ibs. per square inch. 

T he loads given in these tables include the weights of the 
shapes themselves and which must be deducted from the 
tabular loads given in order to obtain the net superim~ 
loads which the sections will support. 

For standard I beams the safe loads are given only for the 
minimum weight of each section. Safe loads forthe heavier 
weights of each section can be obtnined by using the 
separate column of corrections, given in the tables fo r each 
depth of beam, which shows the increase 01 safe load for 
each pound increase in weight per foot of the beam. 

The safe loads for ohannels are tabulated only for the 
minimum weight of each section. A separate column of 
corrections, given in the tables for each depth of channel, 
shows the increase of safe load for each pound per foot 
increase in the weight of the channel, by means of which the 
safe loads for the heavier weights of channels may be 
obtained. 

It is assumed in these tables of safe loads that the com
pression flanges of the beams a nd channels are secured 
against yielding sideways. ' They should be held in position' 
laterally by tie rods, or other means, at intervals not exceed
ing twenty times the width of the flange, o therwise the 
allowable safe loads must be reduced in the proportion given 
by the table at the bottom of page i6. Standard beams, 
because of their narrow flanges, a re deficient in lateml stiff
ness as compared with the wide Range Bethlehem special I 
beanls. 

The tables of sale loads for SL'llIdard I beams given on 
pages 187-189 are calculated on the same basis as the similar 
t.'1bles of safe loads for Bethlehem special I beams which are 



BETHLEHEM STEEL COMPANY. IS:; 

gh'en on pages 82-86. By comparing these tables the 
equality in strength of the two types of sections is clearly 
shown, as is also the economy of weight in favor of the 
Bethlehem special beam sections. 

\Vhen beams and channels are used on shorter sp.1ns than 
are given in th~ tables of safe loads, their greatest safe load 
may be limited by the safe shearing strength of the webs. 
Tables on pages 192 and 19S give the maximum safe shear 
for the webs of standard beams and channels, calculated by 
the 11511al formilia for the safe crippling strength of webs. 
These tables also give the corresponding minimum spans on 
which the beams and channels can be used for their full safe" 
uniformly distributed loads. 

The deflection of the beams and channels produced by 
the uniformly distributed loads given in the tables is found by 
the formula, 

Deflection, in inches=O.OI656 L ' + d, 

where L - length of spml in feet, and d =z depth of beam or 
channel in inches. As the deflection is proportional to the 
load, it can be found for any other intensity 01 loading by 
proportion. 

The usual allowable deflection of nlf 01 the distance 
between supports is not exceeded under the loads given in 
the tables, unless the span is greater than 2·l times the depth 
01 the beam or channel. This limit of span is indicated in 
the tables of sale loads for beams and channels by dotted 
cross lines. If used on longer spans and the deflection is a 
governing: consideration, the loads given in the tables must 
be reduced in the manner explained on page 77. 

Channels laid flat are sometimes used on short spans as 
lintels for supporting: walls over door and window openings, 
for which purpose they are desirable when of sufficient 
strength as they furnL~h a flat soffit. The table on page 194 
gives the safe uniformly distributed lo.ads on channels when 
laid flat, or with the web horizontal. This table furnishes a 
convenient means of selecting channels for lintels, or for 
other purposes where the load is similarly applied. Loads 
given in this table to the right of the zigzag line produce 



1M BETULEIIEH STEE L COXPANY. 

deflections exceeding the usual limit of rt"f of the span. The 
deflections of channels when used in this manner, under the 
safe uniformly distributed loads given in the table, may be 
found from the following formula, in which, 

L .... length of sp.1.Il, in feet. 
D _ deflection, in inches, of channel under tabular load. 
/) .... width of flange of ch.1.nnel, in inches. 
x-distance, in inches, from back of channel to neutral 

axis. 
O.Ol655L' 

Then, D _ • (6=x) 

The distance x is given in the table of the properties of 
channels. 

Safe loads for the minimum and maximum weights of 
angles of each size are given in tlle tables 01\ pages IM-197. 
II the safe loads for intermedi.1te weights of angles are 
desired, they can beobtained from the coefficients of strength 
given in the tables of properties of angles for all thicknesses. 
The deflection of angles under their s.-ue Uniformly distrib
uted loads for a maximum fiber stress of 16,000 lbs. per 
square inch can be found in the following manner: 

D or lY "':' deflection, ill inches, in direction of long or 
short legs, respectively. 

/) or /), _ length, in inches, of long or short leg of 
angle . 

.r or ¥' - distance, in inches, in direction of long or 
short leg from back of angle to neutral axis. 

L _ length of span, in feet. 

Then, D 0.016551,1 d LY O,Ol655L' 
- t (IJ-X) an ~,y-x') 

The distances.1.' and:or are given in the tables of proper
ties of angles. 

The safe lo.1d concentrated at the cellter of the span for 
any shape is one-half the safe uniformly distributed load and 
produces a deflection -h of that for the latter. 



BETHLEIIEM STEEL COMPANY. .~ 

IAFE LOADS UNIFORMLY DISTRIBUTED FOR 

AMERICAN STANDARD :x: BEAMS, 
IN TONS OF' 2000 lBS. 

Be&mI belnt.eeured ~Wlt yielding Ild.w&YL 

124" :1: 
.M 20"% "'I 'S" '1''' ,,'. I: .. .. .. 

1:'-.. .. .. ----- .. 
L'l. I % 20. uo ~ %18 . t~ %18 ,, 1 %18_ '''1!! POll.. J:2. •• • • - • b . ..... "(1. IOu.. . .... .~ . ... .... . .... . .... dtk '1'(1. 

- -- - -- - ------
12 77.33 ~. 66. 18 61.98 .44 39.29 .39 41.14 36. 09 26.18 33 

" 71.38 • 48 60.16 47.98 ••• 36.27 .36 43.01 33.31 24.17 S' 
14 66.28 .45 66.87 -14.66 .37 33.68 .S< 40.40 80.93 22.44 2S 

" 61. 86 .42 62.14 41.59 ." 3 l.43 ~1 87.11 28.87 20.94 26 
16 613.00 .39 48.88 38.99 .33 29.47 ." M." 27.07 19.63 ,. 
17 M.68 .S7 46.01 36.69 .'1 27.74 .28 33.27 25.47 18.48 23 
18 61. 56 .M 43.45 34.66 .29 26.19 .26 81.42 24.06 17.46 22 

l' 4&" .33 41.17 32. 83 .28 24.82 .2.5 29.71 22.19 16.53 21 
20 46.40 .82 39.II 8L19 .26 23.68 .24 28.28 21.66 16.71 2. 
21 44.19 .SO 37.24 29.70 .U 22.45 .22 26.94 20.62 14.96 l' 22 42.18 .29 "." 28." .24 21.43 .21 25.71 19.68 14.28 18 
23 40.35 .27 84.01 27.12 .23 20.60 .2' 24.69 18.83 13.66 17 

" 88.67 .26 32.69 25.99 .22 19.66 .20 23.67 18.04 13.09 16 

2.5 37.12 .2.5 81.29 24.96 .21 1 ... . 19 22.63 11.32 12.67 16 
26 3.'i .6!1 .24 SO.08 23.99 .20 18.14 .18 21.76 16.66 12.08 16 
Z1 34.37 .23 28.97 23. 10 .19 17.46 .17 20.95 16.04 11.64 14 
28 331' .23 27.93 22.28 .19 16.84 .17 20.20 16.47 11.22 14 ,. .. 00 .22 26.91 2l.51 .18 16.26 .16 19.61 14.93 10.83 I' 
SO 30.93 .21 26.07 20.19 .17 16.72 .16 18.86 14.43 10.47 IS ------- ---_ ... -------
'1 29.9.1 .2' 2.5.23 20.12 .17 15.21 .1, 18.25 13.91 10.13 I' 
32 29.00 .20 24.44 19.49 .16 14.73 .15 17.68 13.63 9.82 12 
SS 28.12 .1' 23.70 1.90 .16 14.29 .1' 17 .14 13.12 9.62 12 
S< 27.29 .19 23.00 18.35 .15 13.87 .14 16.64 12.74 '.24 .11 

" 26.61 .18 22.35 17.82 .15 18.47 ." 16.16 12.87 8.98 11 
36 25.78 .18 21.73 17. 83 .15 13.10 .1' 16.11 12.03 8. 73 11 _._----
37 2.5.08 .17 21.14 16.86 .14 12.74 .13 16. 29 11.70 8.49 11 

" 24.42 .17 20.69 16.41 .14 12.41 .12 14.89 11.40 8.27 iO 
39 23.79 .16 20.06 16.00 .13 12.09 .12 14.60 11.10 8.06 .10 
40 23.20 .16 19.M 15.60 .13 11.79 .12 14.14 10.68 7.85 .10 

Sala loads given include wei(hl 01 be&m. Maximum tiber . t .... 18,OOO 
Ita ~U&re Inch. 

ginn below 0.. dotl.ed Un. produce defleeUoWl uceedJllI' ~I. of 
thto ,pan. 



'" BET HLEHEM STEE L COMPANY . 

SAFE LOAOS UNIFORMLY DISTRIBUTeD FOR 

AMERICAN STANDARD X BEAMS, 
IN TONS Of" 2000 Las. 

h",. bel"ll' IleeUred agal!U!t yielding ""de ..... r-. 
-----

12" :z: I •• 10" :z: ... ~" :J: 1 1or~ ... .... .. .. +1 %00 

'" ---, .-" I 
,.... ..... ,~ :l:1a . m .. 
" " T ' kL '-- "~t. "'lipl. ... ., ... .. . ... . ... 

'-

10 23.91 19.19 .31 IS.03 .26 10.07 .24 
11 21.73 17.44 .29 11.84 .24 9.15 .22 
12 19.92 15.99 .26 10. 85 .22 8.39 ·20 
la 18.39 14.76 .24 10.02 .20 7.74 .18 I. 17.08 13.70 .23 9." .i' 7.19 .U 
16 15.94 12.79 .21 8.68 .11 6.71 .1' 

16 14.94 lUg .26 8. 14 .16 6.29 .Iti ' 
11 1<6' 11.29 .19 7.66 .16 5.92 .14 
18 13.28 10.66 .18 7.24 .14 5.59 .1 3 
19 12.58 10.10 .17 6.86 .14 ---5:30' .12 
26 11.95 9.59 .16 6.51 .13 '.03 .12 --.... _---
21 11.38 9. 14 .15 6.20 .12 4.79 .11 
22 10.87 8.72 .1 ' .'i.92 .i2 '.68 .11 
23 10.39 8.84 .l< '.56 .11 4.38 .10 
24 9.96 7.99 .13 6.43 .11 4. 19 . 10 .. _--_.-.. . .... __ ._---
26 9.56 7.67 .13 :';.21 .10 4.03 ." 26 \1.19 7.38 .12 5.01 .10 3.87 ." ZI 8.66 7. 11 .i2 4.82 .10 3.73 ." 28 8.64 6." .11 '.65 ." 3.59 .08 
29 8.24 6.62 .11 4.49 ." 3.47 .08 
SO 7.97 6.40 .11 ' .34 .09 S.36 .08 

31 7.71 6.19 ~O ' .26 .08 
S2 7.47 '.00 .10 4.07 .08 
33 7.24 6'81 .10 <0, '08 
34 7.03 '.M .09 3.83 .08 
3S 6.83 5.48 ." 3.;2 .07 

s.te ioadll glven Include .... e l,ght of bee.m. Yulmum Ilbe. lIn., 16,000 
It.. ~ ...... re !neh. 

ginn belOW Ibe dotted IIIIN prodQee defleeUo ... exceedlll",10 of 
llIe ' ''" . 



BET H LEHEM 8T E EL COMPAN Y . ,. 
UfE LOADS UlflfORIIIL,. DISYRIBUTED fOR 

AMERICAN STANDARD :t BEAMS, 
IN TONS 0,. 2000 LBS. 

llama being INureeI. aploat r ielclillll' lIdew .. ,... 

-- --
a" : "' 17": I ... 8 " % I "' e " % .... " " : .... 

'l:" 
_. __ __ W. _M 
"' • . --jlM.l • . -- 1A11' --I "'~ - -IM.II' . ~ .. -- % 1 -- z e -- z a __ Z~ .-

b II II iI . Ie 

" .. ........ ll~ ....... l tuSLIL !"'. ~ .......... ~"'. -:--'-=----- - ----
5 15. 17 .42 11.04 .M 7.75 .31 5.16 .26 8.18 .21 

• 12.64 .85 '.20 . 30 .... .26 ' .30 .22 2.65 .18 

7 10.84 .30 7.89 .26 '.M .22 3.6!! .19 2.27 .15. 

8 .... .,. 6.90 .23 4.84 .19 3.23 .1' 1.99 .13 .. ..... , 8.43 .23 6.\3 .20 4.31 .17 ~87 .14 1.7i .12 

10 7.59 .21 5.52 .18 3.88 .16 258 .13 1.59 .11 ....... 
Il 6" .19 5.02 .16 3.r:i2 .14 2.35 .12 1." .10 

12 6.32 .18 '.60 .16 3.23 .13 2.15 .11 1.33 .W ....... 
13 5.83 .16 '.26 .14 2.98 .12 1.98 .10 1.22 .OS 

14 5.42 .16 8.94 .13 2.;7 1 .11 1.84 .09 

15 '.06 .14 3.68 .12 2.58 .10 1.i2 .()'l 

16 4..74. .13 8-" .11 2.42 .10 1.61 .OS ..... 
17 4.46 .12 , .. 

.~ .11 2.28 .09 1.52 .OS 

18 4.21 .12 3.07 .10 2.15 .09 

19 3.99 .11 2.91 .09 ~04 .08 

20 3.79 .11 ~76 .09 1.94 .08 

21 3.61 .10 "" .09 1." .07 

Sa'.loac1Io liUD iDelad. 'II'eI,gbt or beI.m.. MulmulD llber ... 1&,000 
1"'- r: -'lDo.re lneh. 

da,lnn belo w the dotted IIna proline. deOeetlo.,. e:o:ceedinc .1. 01 
th •• pen. 



'" BETHLEUEX STEEL COMP A NY. 

SAFE LOAOS UIiIFOR.L Y DISTlUBVTED FO. 

AMERICAN STANDARD CHANNELS. 
IN TONS OF 2000 LB., 

Cb&nn~1.I belD&, IIeCU1'II4 aplnat J1e]lIlnl' lidewa,... 
--

III" C I •• 12" c: , .. I 10" C , .. 51" c: I ... 
'l:' " .. .. .. --- .... -- .... 

". I~ '" ~ " ' l c" 
..... 

CI I~ ,- - -
" " • ._-- " .... ....... 2U~ ....... \1,. . .... . ...... '''' ... .... 

-_. -- -- --- - -
10 22.28 .39 11.39 .32 7.14 .,. 5.61 .24 
11 20.2<1 .M 10.35 .,. 6.4g .24 6.10 .21 
12 18.52 .33 11.49 .26 ii.9li .22 4." .ro 
13 17.10 .80 8.76 .2< 6.49 .20 4.32 .18 
14 16.87 . 28 8.14 .23 6.10 ... 4.01 .17 

l' lU2 .26 7.69 .21 06 ." 3.74. .I, 

10 13.89 .24 7.12 .2<1 4.46 .1' S.61 ." 
" 13,07 .23 6.70 .18 4.2<1 ... 3.30 .14 
18 12.36 .22 6.33 .18 8.96 .14 3.1 2 .13 

" 11.70 .21 6.99 ." <7, .14 ·---2:9~- - · .12 
20 Il.lI .20 6.70 .16 3.67 .13 2.81 .12 .... .... .. 

21 10.68 ... 6.42 .to 3.40 .12 2.67 .11 
2'.! 10.10 .18 6.18 .14 3.24 .12 2." .11 
23 .... ." .,. .14 3.10 .11 2.44 .10 .. 9.26 .16 "'5 .13 <97 .11 ", .10 ,. 8.89 .10 " "4:66'-- .13 2.85 .10 .24 .09 

,~ 8.66 ... 4.38 .12 2.74 .10 2. 16 .09 
27 8.23 .14 4.22 .12 2.64 .10 2.08 .09 

23 7.94 .14 4.07 . 11 ... .09 2.00 .08 

" 7.66 .13 3.93 .11 2.46 ... 1.93 .08 

30 7.41 .13 3.80 .11 ... .09 1.87 .08 

s.r. ~a1un Illeiuda welchlOf e lJ&DDeL ItuWI;lIIl Ilber.-. US,!OO 
JIlL r:.:u.. ... lnch. 

f\ .. eD below the dotte4l1oa proch.lCCl de~lIou. U~m,:.H of 
the IpIln. 



»£TRL1:HRl( STEEL COMPANY. '" 
SAFE LOADS UNIfORMLY DISTRIBUTED fOI 

AMERICAN STANDARD CHANNELS, 
I'" TONS OF' 2000 L.S. 

Cbannet. beillf iIO'!II".red "PI .... J1eldlq lIde""7& 

8"1: T" C I 8"e l e"e .. " e I ,.. 1M JJW ,.. JJW 

..... - .... - - .... --.... --.... -- .... .. CI IIoIt.I··1 C1 )IoIt.II. CI "-I.· CI IoIt.la- C4 JAIa-
.~ -- .... ...- .... ---- ,. -- ,. -- ,. __ k _ .. 

un .... Yep$. t.;,; u.. Y""~L • u.. YoipL U u.. YoipL us.1II. YoipL 

1-----"----. -- ----
, 8.61 . ., '.68 ... 4.62 .S! 3.16 .26 2.02 .21 

• 7.18 .M 5.57 .20 ,." . 26 '" .22 I 1.68 .I • 
7 6.15 .30 4.77 .26 '.30 .22 2.26 .19 l.{4 .15 

• ,." .26 4.18 .23 2.89 .19 1.98 .I6 1.26 .IS , 4.78 .23 3.71 .20 2.57 
. ...... 

.17 1.76 .14 1.12 .1' 
10 4.31 .'1 '.34 .1' 2.31 .1' 1.58 .13 1.01 .11 -------
II 3.91 .1' 3.04 .16 2.10 .1' 1.44 .1' ." .10 
12 3.69 .1' 2.78 .1' 1.93 .13 1.32 .11 .84 .1)\} 

13 3.31 .1' 2.57 .1' -i:7S- .12 1.22 .10 .78 .0' 
14 .... .1' 2.39 .1' 1.65 .11 US .09 .72 ... --_ .... 
I' 2.87 .14 2.28 .12 1.54 .10 I."' .09 .67 .07 

16 2.69 .1' ~09 .11 1.44 .10 .99 os l 17 -2:6"3 .12 1.96 .11 1.36 .09 . 93 ... I. '" .11 1.86 .10 1.28 .09 .88 .07 

I' ~27 .11 1.76 .09 1.22 .OS .83 .07 
20 2.15 • 11 1.67 .09 1.16 ... .79 .07 

21 ")' .)0 1.59 .09 
22 1.96 .)0 1.52 .08 

I 23 1.87 .09 1.45 .0' 

" l.i9 .09 1.39 .08 
2.1 1.72 .08 1.34 .07 

I 
8&l'eload.- " .. en lnclude welcbtol cbulDel. Mnlmum ftber.u-. IMOO 

Ita £::lW"fIint"h . 
".ell beIo1II' the dotted llnel produce d'~eeUotM uaeedlnr .i. of 

tb"'~II. 



'" B ET H LE II ~;:'d STY.EI, COM P ANY. 

MAXIMUM SAFE SHEAR FOR 

AMERICAN STANDARD :I BEAMS, 
1iI .... II:O UPON THII: CA' .... LtNG STRCf'OIGTH or THE WCIIS : 

AND THE COII"II:.~'UUNG MINIMUM . ..... N. 
rOR GIIII:ATIST ...... 11: UNIFORMLY D'ST'UIiIUTID LOAO •• 

s..u.. IJ.pIlot 'I'~ ....... "",. 
s..u.. ~ .. '11.' .. ..... ..... 

~, - 0;:.:: .. .." -loa""'. I=' r;:.;: l':: I ..... lDcUL ...... l':: , -- -- --- - ----
100.0 170,100 6.2 

J: 120.1 
55.0. 112,500 " 9ii.O 150,000 6.8 

" 
50.00 93,900 2, 

X 24 24 90.' 130,300 7.6 45,00 76,000 3.' 
85.0 llO,600 8.7 40.00 66,800 4.2 
SO., 88,400 10.5 35.00 52,600 3.9 I1 2 " 100.0 187,300 ' .5 31.50 38700 ••• 
. 6.0 167,000 5.2 40.00 86,100 2' u • • 20 90.' 148,500 5.6 X I. 35.00 67,500 '3 
86.0 128,7()() '.3 " 00.00 48,700 2.' SO., 111,800 7.' 25.00 29,500 U 

75.0 124,100 5.5 35.00 76,200 1.9 
x 20 2. 70.0 104,200 '.2 x 9 , 30.00 57,900 U 

65.0 84,000 7.4 26.0. 39,100 '8 
21.00 2.5,300 4.' 

70.0 132,900 4.1 25.50 49,300 1.9 
x IS 18 65.' 113,300 4.' 23.00 40,000 ' 2 60.' 93,500 5.' x 8 8 20.60 00,500 '6 .5.0 70,400 6.7 18.00 21,300 as 

100.0 205,600 3.1 I 20.00 86,400 1.8 
95.0 187,100 3.3 X 7 7 17.50 27,100 .2.2 

I lfib 15 60.' 168,700 •. , 15.00 17,700 3.1 
85.0 150,200 3.9 

17.25 33,000 1.4 SO., 135,200 <2 
X 6 6 14.76 23,700 1.8 

75.0 148,100 3.3 12,2.'; 14,300 27 

1: 15& 15 70.0 129,400 3.6 14.75 29,600 1.1 .... 110,400 4.1 U 5 '''5 20,500 1.4 
60.' 91,600 '.7 I 9.75 11,200 2.3 .... 103,800 1 3.5 10.50 19,300 I.' 

X15 15 50.' 84,400 4.1 X , 4 9.50 16,700 1.1 
46.0 6-1,700 6.0 8.50 12.000 1.4 
42.0 54 500 5.8 7."" S:mo I., 
-- -

} 12,OOOdt Maximum So.fe Shear, __ , _ 
In Poued.. 1+-'-... ,' 

Where d_dcpUl 01 beam. t _ thlckn_ of "ch and h -ctea. dbltanee 
ootween lIangGl, all dtmelll!lloni In Inches. 



'1 

BI!:THLEDl'!loI: STEEL COlllPANY. ,. 
MAXiMUM SAFE SHUll FOR 

AMERICAN STANDARD CHANNELS, 
1I.1I1l0 U~O" TIn : C"'~"LIHG IITIIIlHGTH 0" TWit WltIlS : 

AND TH! eOIUIIt.~ " DINO .,,,'MUM ...... .. . 
'0111 Glla"TIIiT .... ,1: UN1"ORIlU O •• TIII.UTIlO LOAD •• 

~J .... ' 1"'- .» II ~I ''''' I ""- bJ· ~J~ s "=', E _ :::· I~ s '"=', e 
6;).00 136,600 2.3 21.2li 63,400 1.2 

50.00 118,500 U 18.75 44,100 1.3 

".00 97,300 " C8 • 16.2.5 28~00 !.8 
C15 15 

-10.00 7i,SOO ., 13.75 25,200 I.' 

".00 1)8,100 , .• 11.26 15,000 '7 

33.00 ';800 '.2 

I 19.76 51,600 I., 
40.00 111"..,600 1.7 17.20 ';500 1.1 

".00 83,900 I.' '" 7 14.75 33,300 1.2 

Cl2 12 30.00 6 ~,700 22 12.26 23,900 I. 

25.00 4.5,100 2.' 9.i6 13,900 2.4 

".50 27,400 4.2 
I''''' 39,:;00 , .• 

35.00 95,200 1.3 1.00 30,400 1.0 
C6 • :l<l.00 76,800 1.4 10.00 21,100 I., 

CIO 10 2.5.00 58,200 1.7 '.00 11,900 L9 

2000 39.000 22 IUiO 27,900 0.' 
15.00 20,000 3.' CO , '.00 18,800 1.0 

26.00 1l3,000 1.3 "'0 9,900 I.' 

CO • !.'O.OO ·H,400 1.6 7.25 16,100 0.' 

Hi.OO 25,000 2.4 C< • '.26 11,500 1.0 
• 

1'26 17,900 3.1 , 5.25 7,800 I.. -
} 12,000 cit 

Kwmnm 800.18 8heu, - ~ 
In PouDda. 1+ aooo t' 

When! d _ depth of channell t _ thlcl::ne. or web and h _ deAl" dlBl.ance 
between hna'et. all dime.wom "lncbM. 
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12 
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4 

HLE U EM. STE E L CO M PA.NY. 

I AFE LOADS UNIFOR MLY DISTRIBUTEO FOR 

AMERICAN STANDARD CHANNELS, 
IN TONS Of" 2000 Las. 

W lt ll HOI'I I ZO"TAL. 

".00 
".00 
30.00 
25.00 
20.50 
".00 
30.00 
".00 
20.00 
15.00 
".00 
20.00 
15.00 
13.26 
21.25 
18.75 
16.25 
13.75 
11.25 

.67 

.52 

. ., 

.42 

.38 

., 

.93 
1.00 ... 

.80 

.72 ... 

.72 

.63 

.55 

.02 

.59 

.55 

.61 

.46 

.42 



BETIILEHEM STEEL COMPANY. '" 
SAFE LOADS, IN TOIlS OF 2000 Las. , UIUFOUIU DISTRIBUTED FOR 

ANGLES WITH EQUAL LEGS. .. 
EITHIU' l[C VERTICAL. 

Ang]", beinc ~ured aga,IWlt yte]dlug lIde ..... ,.. . 

... • IruJCI .mlII WI'f(Illl. 

t.: J~.r 3 
• 5 • 7 • 10 I • 

~ ~ "- ~ "- ~ - f-"-- "- "- "-- - --
h8:l:1 }i 113.6046.7.~31.17 23.38 18.70 15.58 13.36 'it 'M 7.79 
8::.:8::.: ~ 144.65122.33( 4-88 11.16 ." 7.44 '.88 W a72 

61: 61: I 45.70
1
22.86(.23 11,43 9.14 7.62 '.63 '.7 I 4.57 3.81 

6x6 1:~ 1880

J

9.40 6.27 uo a" 3.13 us ~86 U. 1.57 

5 lI:6x I '30.90 15.45 10 30 7.73 6.18 5.15 4.·41 !.~ a.,. ~os 

'x, xli 112'~ '.46 4.30 
8.23 <6. ~l3 1.84 I.' I 1.29 ~ 

41:41: U (6. 8.035.86 4.01 3.21 2.68 2.29 ., I 1.61 I." 
4x4x h 6. 8,43 2.28 1.71 1.37 1.14 .98 ~ .69 .67 

3Jir3){1:U 12. ~.~ 4.00 8.00 '40 ~oo 1.71 l~ 1.20 1.00 

3J>X3J<Xl '" 2.6<1 
1.73 1.30 IN .87 .74 P .43 

S II h " 6.~~ 3.47 2.31 1.73 1.39 1.16 .D9 ~7 .69 .OS 
3J: 3J: }( 3.03 l.54 1.OS .77 .62 .61 .44 r-2' .31 .26 

2*1:2"1:'~ 3.8 I {IS 1.30 . 97 .78 .M ... .4 .S9 ~2 
2*1:2,,1:/. 1.61 .81 .54 .40 3" .Z1 P- ., .16 .13 

2}(1:'!:.(1:Ji M' l~ I.OS .77 .52 ~, ." .~ .31 
2:.(1:2,1(1:/. ' ~ .66 

.4S .32 .26 I .22 .I9 .1 .13 

2%2::.: ; , 213 1.07 .71 ~8 .<3 .36 .SO .~ 
2:z:h /. 1.02

1 
. 61 ~ . .25 .W .17 .l3 .1 

Ij(%lj(::.:i. 

l'~ 
.80 .M .40 .32 .'Ii .23 .!! 

IJ(xl j(:z:/ .7 .sa .2S .19 r!2- .12 .11 .1 

l>'1:I " ! tl 1.01 .61 ... .~ .2Q .~ .::. 1Ji1:1 Ji::.:}i ... .I9 .13 .07 

- -
8o0.le J~&1,en luellid. weicht 01 &1\11.. Mulmum tlber.~ 14,000 

JIlL £:, *IUarelnch . 
... ,I,.n to c.herlght of c.he illlUI' IlDe produce de4eedolw uceec!11lI' 

,I. ollhe IJI&Il.. 



1M B Y-T If L ltlllt ll 8TltE L OO M PA NY . 

tAFE LOAOS,I.N TONS OF 200D LIS., UNIt"DRIIILY DIST.IBUTED FDR 

ANGLES WITH UNEQUAL LEGS. 
LONG LI:Q VI:I'ITICoIoL. 

AlliiN beln .. .eeared apttut ytel!llllt"aId,,,.,... 

JIIUlCllrnrDJ IUPPOII'l 

1 : 1: 2 3 4 1 5 
6 ~ 1 ~ 10 12 'L rL h. 1\ rL h. PI.~,C h. ~ 

8J:h l ~ 80.6040.3026.87120. 15
1
1(1.12 3. -13 11.611 0.088.06 6.72 

8J:.h}i' 42.7621.88
1
14.2.5

1
10.69

1
8.66 7.1 6.1I 6.344.28 3.56 

7:l:8~ xl 66.4028.2018.80 14. 10 IU8 9.40 ~.~ 7.066.644.70 
7 d}i' xn 26.70 13.35, 8.90

1 
6'~1 6.84 4.46 8.81 8.3-1 2.67 2.23 

h 4J:1 4280 121.-I014.27 1 0.7~ 8.6& 7.13 H~ 5.36 4.:!B 3.67 
6 x h J1 17.701 8.861 6.~ 4.43

1 
3.M 2.93 2. .... 2.21 I.n 1.48 

6x3~x l 41.7520.88 13.92 10.448.36 6.96 ~.~ 6.224. 183.48 
h3,K x J1 l7.80 8.65 5.i7 4. 33

1
804t.I 2.88 2.47 2.161.78 1.44 

h 8,Kxli 26.0613.038.68 6.1i1 5.21 4.3-1 3.7 3.26 2.612.17 
h S", Xh 10.36 5.18 8.4· 2.MI

1

2.07 1.73 1.-1 1.29 1.04 .86 

h3xtt 23.75 11 .88 7.9. 5.~ 4.75 3.96 ~. ~ 2.9-1 2.38 1.98 
h h / .. 10.06 5.03 3.35 2.51 2.01 1.68 1.44 1 .26 1.01~ 

4 x3}i'xj( 14.70 7.35 ! ~ 3. 2.9-1 2.452.1 1.84 1.471.23 
4x 3,K x h 6.71i 3.88 2 ... : 1.691 J.85 1.13 .9 .84.68 .56 
4x3:q( 14.80 7.16 4.77 3.!j8 2.86 2.88 2.04 1.791.43 1.19 
4xhh 6.60 3.30 2.201 1.65~ 1.32 1.10 .9 .8S~ .65 

3",x:hJ" 10.93 5.48 3.6512.7 2. 19 1.88 1.~ 1.37 1.10 .91 
3,Kx:3x:h 5.10 2.M 1.7°

1
1.28 1.02 .86 .7 .&4 .51 .43 

3,K:x2}(xH 9.12 4.56 3.0-1 2.28

1 

J.82 l.62 1.~ 1.14 .91 .76 
3"x2"xJ( 4.02 2.01 1 .3~ 1.01 .80 .67 .67 .50 040 .:U 
3x:2>' x: n 6. 14 3.07 2.05 I .M 1.23 1.0 .88.77 .61 .51 
h2" x: J( 2.99 1.50 1.00

1 
'7~ .60 ,6(1 .4 .37.30 .25 

8x2x >' 5.35 2.68 l.7~ 1.34 1.07 .89 .76 .67 .54 .46 
3 x2x)t 2.89 1,46 .9:

1

.7 .58 .48 ,4 .36 ,29 .24 
2>, x h}i 3. 78 1.87 1.24 .9 .76 .62 ,~ .47 .87 .31 
2>, x 2J:/r 1.56 .78 .6~ .39

1 
.31 . 26~ .20 .16 .13 

2>,x l }i'x-h 8. 16 1.58 1.05\ .54 .68 '~I .~ .27 .32 
2"x l>,xh 1,019 .75\ .50 .37

1 
.30 .~ .21 .19] .15 

.." , ..... \I<reI1 loellKle .... el«ht of &I\Ile. lI&x1mum llber ~ 16,000 
1111. per 1q\l&I'fI ncb. 
~ at1'eD to tbe rl(h l of Ibe dtu« line proo:lUCI dellectton. exoeedlng 

.hot 11I .... n. 



BETULEHIDJ STEEL CO~IPANY. ,~ 

SAFE LOAOS, IN TONS OF 1000 LSS •• UNIFOIIML Y OI STAIBITTEO FOR 

ANGLES WITH UNEQUAL LEGS. 
. H O IIT \. 1[(10 II ERTI CA\.. 

A ngllll being eecumd agaIn. t yielding aldewayl. 

""" 
Jl!'!J.JCIIlrt'm IOPI'OIts.. 

=- I , 12 ~, 4 . • 7 1 • '0 12 
l't. ~ l't. ~~ ~ ~ ~ ~ ....';... 

47.60123.80 16 87
1
11 90 9.52 8x6 x I 7.93 6.80 6.95 4.76 3.97 

8x6x~ 25.5612.78 8.52 6.39 6.11 4.26 3.65 3.19 2.66 ~ 
7 x3~ x I 15.80 7.90 5.27 3.95 S.16 2.63 2.26 1.98 1.58 1.32 
7x3~ xn 7.70 3.86 2.67 1.93 1.04 1.28 1.l0 .96 .77 ~ 6 x 4 x 1 20.2-5 10.13 6.75 '.06 4.M 3.38 2.89 2.53 2.03 1.69 
6x4x~ 8.M 

4.
28

1
2

.
86 2.14, 1.71 1,43 1.22 1.07 .86 ~ 

6 1" 8~ x 1 15.45 7.73 5.15 3.86 S.09 2.68 2.21 1.93 I.M 1.29 
6x3~x~ 6." 3.28 2.1 8 1.64 1.81 1.09 .94 .82 .66 .M 
5x8~x J' 13.45 6.73 4,48 3.36 2.69 2.24 1.92 1.68 1.36 1.11 
5x3}{x h 5.45 2.73 1.82 1.36 1.09 .n .78 .68 ~ .46 
5xh H ,." 4.63 8.08 2.31 1.85 1.04 1.32 1.16 .93 .77 
5x.8x h 4.02 2.01 1.34 1.01 .80 .67 .67 .50 ~ .34 

4 x8}i' x },( 11.4.5 5.73 3. 82 2.86 2.29 1.91 1.64 1.43 1.15 .96 
4x3>'.l: /f 5.40 2.70 1.80 1.31'1(08 .90 .77 .68 ~ .46 
4x3xJ( 8040 4.20 2.80 2.10 1.68 1.40 1.20 1.0Ii .84 .70 
4x3x/, 3.92 1.96 1.31 .,. .78 .66 .66 ." .39 .33 

3,1S:x3xJ( 8.23 4.12 2.74 2.06 1.66 1.37 1.18 1.03 .82 .59 
3>,:x3x r\ S.s.; 1.93 1.28 .96 .77 .64 ... -4 .39 .32 
3}i'x2,1Sx1' 4.89 2.46 1.63 1.22 .98 .52 .70 .61 ." .• 1 
3,1S%2}i'xJ( 2.20 1.10 .78 ." .44 .37 .31 .28 ." .18 

3x2,1i:x~ 4.38 2.1 9 1.46 1.10 ... .78 .63 .M .44 .37 
3x2}i' x 2.16 1.08 .72 ." .43 .36 r# .'" .22 .18 
31"2J:}<l ",3 1.27 .84 .63 .61 ,42 .SO .32 .25 
3x2J: J4 1.36 .68 '''1 .S< .27 .23 .19 .17 .14 

2>' :x 2J: ,Ii 2,46 1.23 .82 .62 .49 .41 .35 .81 .26 
2,1i x 2 x I, I.'" '''1 

.35 .26 .21 .18 .1' .13 .11 
2,1i:x1,1iJ:n 1.23

l .62 . • 1 .31 .26 .21 .18 
2~J:l,lix l, '''1 .30 .20 . 1' .12 .10 .08' 

I 
Bate lta<U given Include "elgilt o f angle. Ma:dm\lm tiber It,-. 16,000 

It.. r:::;uare I,,~h. 
gI'l'en 10 tbe righ t o r the d,gv.g line prodn~ deOecUolI. uceedlng 

",olllle ~poo.l\. 



I. BETHLEHEM STEEL COMPANY. 

AMERICAN STANDARD :z: BEAM BOX 

GIRDERS. 

Safe loads for box girders made of two standard 1 beams 
with cover plates are given in the follow ing tables on pages 
199-203. These tables are calculated from the moments of 
inertia of the sections, deductions being made for rivet holes 
in both flanges. In accordance with usual practice, the 
maximum fiber stress is limited to 15,000 Ills. per square 
inch, in order to compensate for the injury to the strength of 
the material due to the punching of rivet holes. 

Deflection of these girders under the loads given in the 
tables is found in the following manner: 

Deflection, in inches_O.OJ65tLZ +d 
where L_length of span,in feet,and d_depth of girder 
O\'er cover plates, in inches. 

These girders should not be used with full load on spans 
less than those given in the tables, unless the crippling 
strength of the webs are examined. The load must not pro
duce a shear greater than the crippling strength of the webs 
of the beams 01 which the girder is composed. Safe shears 
on the webs of standard beams are given in the table on 
page 192. 

Bethlehem rolled girder beams are more economical for 
supporting the same loads. For example, if it is required to 
support a total load of SO tons on a span of 16 feet: on page 
203 the safe load for a 10" I beam box girder for this span is 
given as 28. 13 tons with an increase of 1.00 tons for each oh" 
increase in thickness of cover plates. The required section 
will be that given in the table with cover plates -lIN thick. 
The weight of th is box girder is 99.1Ibs. per foot In com
parison, a 12" rolled girder beam, sectiOtl G IZa, weighing 
70 lbs. per foot has a safe load of 30.05 tons, as will be found 
by reference 10 the table on page 80. The equivalent rolled 
girder weighs SOl' less than the riveted section, and in 
addition there is a further saving in the cost of fabrication, as 
the rolled section does not require punching and riveting to 
build it into n girder. 

Box girders should not be used in damp or exposed 
places, as the interior surfaces cannot be repainted. This 
objection is obviated by the use of the single rolled girder 
section. 



BETHLEHEM 8TEEL COMPANY. '" 
SAFE LOADS UNIFORM LY DISTRIBUTEO FOR 

~MER1CAN STANDARDl: BEAM BOX GIRDERS 
IN TONS OF 2000 LB S. 

-
:...~ 2~ lneh 

fi 
20 Inch 

n " -.... we~t, "-weight, M.O Lb8. ., L ... 
2M.0 Lbe. ",F~ 24~ 1 b8. per Foot. 
per FOOt. 

2 Plates, 
per Foot. 

2 Plalet, 
J8:I'~. leJ:~. 

w . ...... I• ~~~t I..,·~I. dr" w. 
l..t~"f'lipl'" I&ftLN &" '-Id~I"f'~kl" I&ft ~ !iI~!.'" 

't" ~apl .GiNr, ... " .. ~hn ta. • "f'apl GiNr. tor h lao ,13 •• 6\iil .. , ID.!"'" fticu!l--iI.. .~ . 6iidor, t.T\BI"'J=-iJ. 
i:I f'-' of 2000 Lbo. lJo T ... 01 tool Lbo. nlcn.. ...... "' PIa_ ~= 2000 Lbo. " PlaWI. ""'~ 

17 174.58 W 6.82 .06 13 178.44- U9 6.39 .04 
18 164.88 229 6.46 .07 J4 165.70 1.71 5.94 .M 
19 156.21 2.42 6.10 .07 " 164.66 1.83 Mli ... 
20 148.40 255 .... .0' 16 144.99 1." 5.19 .M 
21 141.32 "68 6.53 .08 17 136.47 208 4.89 .06 
22 134.91 2.80 "'" .08 18 128.57 2.20 4.62 .06 
23 129.04 2.98 M' ... " 122.10 232 4.37 .06 
24 123..66 3.06 4.83 ... 20 116.00 246 <15 .07 

2.\ 118.72 3.19 '.64 .0' 21 110.47 2.67 8.96 .07 
26 114.15 3.31 4.47 .10 22 IOM5 2.69 3.78 .., 
27 109.91 'H <29 .10 2S 100.87 281 8.61 .08 
28 1(),).99 &67 4. 14 .Il 21 96.67 2.94- 8,46 .08 

" 102.33 8.69 <00 .11 2.\ 92.79 '.06 3.32 .0' 
SO 98.93 3.82 3.87 .Il 26 89.23 S.18 '.20 .0' 
3I 95.73 3." 3.H .12 27 8[;.92 8.30 8.08 .00 
S2 92.7[; '.08 862 .12 28 .285 3.42 2.97 .W 
33 89.93 '.20 3.53 .12 29 50.01 •. " 2.87 .10 

" 87.29 '.33 3,42 .13 SO 77.33 3.67 2.77 .10 ,. 84.80 4,46 3.31 .13 3I 74.84 3.79 2.69 .10 
36 82.44- 4.69 3.22 .14 32 72.51 3.91 2.60 .Il 
37 80.22 4.71 3.14 .14 53 70.29 4.04 2.52 .11 
38 78.10 4.84 3.06 .1' 34 68.24 4.16 2" .Il 
SO 76.10 4.97 2.98 ." " 66.28 '.28 2.38 .12 
40 74.19 5.10 2." .15 36 MA5 4.40 2.81 .12 
41 72.39 ' .22 283 .16 37 62.70 4.63 2.25 .12 

" 70.66 •. " 276 .16 " 61.05 ' .55 2.19 .13 
43 69.02 6.48 2.70 .10 " 59.49 4.77 2.13 .13 

" 67.4[; b.61 2.64 .17 '0 68.00 '.38 2.0.'1 .13 
Mulmum tiber ~II"CIII. l~.OOO 1b8. per Iqw ... ·~ Ineh. 

eQrreI!pond to lengtb. center to center of bMrlngs. 
Welgb'- or glrrle .. 



... R ET H L t: U E M STEE L CO~I PANY . 

SAFE LOADS UNifO RMLY DISTRIBUTED FOR 

AMERICAN STANDARD X BEAM BOX GIRDERS 

'" T O NS O F 2000 loBS . 

;' 7 '; :10 ID<:h 

fi 
18 1neh n :z: Jle.m8, "-We~t, &>.0 LboI. Wel~t. OO L,"-

2H.7 bI. pec FOOt. li(i.O bI. per FOOL 
.. , FooL 2 Plate., pol'r Foot. 

2 Plllles, 
16l1"';. 16x% . 

...... , .. ...... , .. ... 
'I:'- ... ~ Y"",lol ....... i.d~ " .;Plof ...... 't'~of 

YelC~1 .... , for -II I .. y~ pG¥:,., r .. ",1.o, 
~rii ,~ ",., III r .. of ...... ,_. 

I. '.s f( ........ ....... !.T ... ~f ,,»co. ru. ... .... -... , .. -~~ ...... 
-"'~ --- '6:s2 --- -----

IS 168.37 1. 39 130.95 1.27 {i.78 ,04 
14 147.06 ) ,00 6.06 121.59 1.37 5,38 ,m; 

" 137.25 1.61 5.64 113.49 1.47 5.02 ,M 
16 128.68 1.72 5,S<> 106.3!! 1.57 4.70 ,m; 
17 121. 11 1.82 -US 100.14 1.6<1 4.42 ,06 
18 11 4.31 1.93 4. 71 94.57 1.76 4. 18 ,06 
19 108.36 2 04 4,'" 89.60 1.86 3.96 ,06 
20 102.93 2" '.23 85. 12 1.00 3. 76 ,07 

21 ... m; 2.25 4.03 81.06 2.00 3.58 .07 
22 93.as 2.36 3.'" 77.38 2.15 3.42 ,07 
23 89.1'>2 2.47 3,68 74.01 2.25 3.27 ,OS 

" 86.78 2.58 8.63 70.93 2.36 3.14 ,08 

" 82.36 2.68 3.39 ",W 2.46 3.01 ,08 
26 79.19 2.79 3.U 65. 47 2.~ 2,90 ,09 
27 76.2.5 2.90 3.1 4 63.05 2.64 2.78 ,09 
28 73.52 3. 00 3.02 60.80 2.74 2.69 ,00 
29 71.00 3. 11 2.92 58.70 2.84 2,60 ,10 
30 68,63 3.22 2 .83 56.74 2.94 2.50 ,W 

' 1 66.42 3,33 2. 73 54.91 3.03 2.42 .10 
32 6-1.34 3.43 2,., 53.20 3.13 2.35 , 01 
33 62.39 ',M 2.56 6l.69 3.23 2," ,01 

" 50," '.65 2. 49 50.07 ',33 2.22 . 01 
35 5S.82 3.76 2.42 48.64 .. , 2" ,12 
36 57. 18 3.86 2," 47.29 3.52 209 ," 37 55.64 3.97 2.28 46.01 3.62 2.03 ." 38 64.17 ' .08 '" 44.80 " 2 1.98 ." 39 1i2.80 4. IS 2" 43.65 "2 1.93 .13 
4O SUi 4.28 212 42M! &92 1.88 , 13 

Mulmum nller .t~ 15,000 lbs. per -'Quare Inch. 
conespond to lClIgtlla center 10 Cl(!n1e r 01 bearlnp. 

Welgb r.. 01 girden 



BETHLEUr:X STEE L COMPANY . "" 
SAFE LO ADS UNI FO RMLY DISTRIBUT ED FOR 

AMERICAN STANDARD XBEAM BOX GIRDERS 
t N TON S OF" 2000 LB S. 

fi 
l~ Incll I.e",," 15lnch . .. 

U I nch 

' '''''- n~~~ tr 
, ...... 

81).01.1,.. 42.0 Lilt. 
pel" Foot. perFoot. .. ,,-
2 PlAt"" 2 PlAteR, 2 Plate&, 
II", %- _ 14"'~ HI" . 

y ... ~m.a u.. , .... .., I:l~ ISU Uot. '''' .., Dd~ 1",7 u... ,.,. , .. 

1r:."11;'r' .&dol" !oIo 11M. '-w'~~ 1 !<It " Sof.1.<M,I..,'!t'1 ,~" r.~~ w. ""'" iDth. . I.ro lAo! iIId..' .......... ~ y~&Wor, "' h ~"'~ &in1 .. , _ ala. "'oip~GWor' tor a lL ,""alL 

l .... :=;,, ·~= '-oUoilo & .~ ! _ '-oUoill Sitd.-, iJ.! .. . ...... >-
~ 1a !Gao ol:!Ollll N et.. ill !Gao '" olZOllll -----.. , .. , .. -...... ...... u.. 

_ ...... ..... .... ....... ,,-
12 121.titI 1.34 """i.3O 10·1.06 1.10 4.44. 88.41 .88 4.06 .03 
13 112.30 1.45 8.98 00.O.'i 1.19 4.10 81.00 ... 4.21 .04 
14 104.28 1.66 8.69 89.18 1.28 3.81 76.77 1.03 3.91 .04 

" 97.34 1.67 8.4.5 83.24 1.37 .M 70.73 1.10 3.M .04 
16 91.25 1.78 3.23 78.03 1.46 .83 M.30 1.18 8 .43 .06 
17 ".88 1.89 3.(1.) 78.44 1.6, 3.14 62.40 1" 3.22 .60 
18 81.12 200 2.87 69.87 J.64. 2.91 58.94 1.32 3.05 .06 
19 76.86 2.11 2.72 65.71 1.73 280 55.83 1.39 288 .60 
W 73.00 223 2.58 62.48 1.83 2.67 53.04 1.47 2.73 .06 
21 61l.52 23. 2.46 59.46 1.92 264 50.62 1.04 2.61 .66 
22 66.37 2.45 2.3, 66.76 2.01 2.42 48.22 1.61 2.49 .66 
2S 63.47 2.68 2." 54..29 2.10 2.32 46.12 1.88 238 '!Y7 
24 60.83 2.61 216 52.08 2.19 2.23 44.20 1.76 228 .07 ,. 68.40 2.78 2.07 49.94 228 2.13 42.44 1.83 21' .07 
26 M.16 ... 1.98 48.02 237 20:; 40.80 1.00 210 .OS 
27 64.07 3.00 1.92 46.25 246 1.97 39.29 1.98 2.OS .68 
28 62. 14. 8.12 1.85 44.60 2 .. '>6 1.90 37.89 2.05 1.95 .68 
29 50.34 3.23 1.78 43.05 2.65 1.83 3M9 2.12 1.89 .68 
30 48.67 3.34 1.72 41.62 2.74 1.78 35 31 2.20 1.82 ... 
31 47.10 3.45 1.67 40.28 283 1.72 34.22 227 1.77 .09 
32 45.62 3.56 1.62 39.02 2.92 1.6<l 83-15 234 1.71 ... 
33 44.24 3.87 1.57 37.83 3.01 1.62 32.15 242 1.66 .10 
34 42.95 378 1.62 36.73 ~IO 1.57 3120 3.49 1.62 .10 

" 41.71 3.89 1.48 3"'8 3.19 1.52 30.31 2.66 1.57 .10 
36 '40:56' 4.01 1.43 '8"4:68' 3.29 1.48 '§9:.jj 2.64 1.52 .10 
:n 39.46 4.12 1.40 3.U5 '38 1.44 28.67 2.71 1.48 .11 
38 38.42 423 1.36 32.86 &47 1.4.1 27.92 2.78 1.44 .11 
39 37.43 4.34 1.33 32.02 3.66 1.36 27.20 2.86 1.42 .11 

Max mum tI r ~ I~OOO II.>&. per "'I11U6 Inch. Welg ts o! gtr"Ilers 
oon"elIPOnd \.0 lengths center \.0 center 01 be6rlngs.. 

Lor.dI,lTen below the dotted lin .. produce deflections exceeding wi. oj 
Ihe 81)«"'. 



'"' 8KTUI,EUEll STEE L CO;VPAS'Y. 

. SAFE LOAftS UNIFORMLY DISTRIBUTED FOR 

AMERICAN STANDARD::t BEAM BOX GIRDERS 

'" TONS OF" 2000 LBS . 

-

IT 
12111eh I2ll1e b . " 

:z: Beam .. x .... "" f! We\~b\, fO.OLbII. 11.6 U ... W~t, 
111M .ba. p"'.}'OOI . per Foot. '''' "'-per Foot. ",F~ 

2 MalCII, 21'IalCL 
14" ~. 14:1: ji. 
- I ... ""10 ...... I "' • ...... 

'I:' ~~ 
Yt!pl III. lido 1...t 

~'*' 
"liP." ..,.:,. 'I'~of 

&IrW, _I. J-. '1iW, lor h Ja. fir h IL 
,~ ",'t.a'tl 

br-of r-. • • ... 1_01 t.....ia t.....;" _ ... ..... II r ... II Il0l1& ruw. ruw-_ ... 
I · ..... 

_ ... 
fI. PI&I& ., I'lol& 

i-- - -- ---
10 7&" ." 4.33 65.97 .67 ·MO .03 
II "'67 .72 &9, 69.98 . 63 ... .03 
12 61.11 .78 3.61 54.98 .68 '.66 .03 
13 ... '" ... , ... 50.76 • 74 '.as ... 
14 52.37 .91 3.09 47.1 2 .80 3.14 .04 
16 -48.89 ... "as 43.98 ... '93 .04 
16 45.8S 1.06 2.70 41.23 .91 '76 ." 17 4.3.13 1.11 ,.,. ".SO .91 >6, .06 
18 40.73 l.lS 2.40 " ... 1.02 2.45 .M 

" ".60 1.24 2.27 34.72 1.08 2.31 .M 

20 36.67 1.31 '17 32.99 1.14 2.19 .06 
21 3U2 1.37 '07 31.42 1.19 

I 
'09 .06 

22 "'" 1-"4 1.97 29.99 1.26 '00 .06 
23 31.88 I." 1.88 28.68 1.31 1.92 .07 

'" SO." 
I 

U7 1.80 27.48 1.36 1.83 .07 ,. 29.33 US 1.73 26>0 1.42 1.76 .07 
26 28.20 1.70 1.66 25.37 0.48 1.68 .08 
27 27.16 1.76 1.60 24.44 I." 1.63 .08 
28 26.19 1.63 I.., '3.06 UiO 1.57 .06 _ .... -_. . ........ 
29 26.28 1.89 1.49 22.76 1.66 1.61 .08 
30 24.44 1.96 1.44 21.99 1.70 L<7 .09 
Sl 23." '02 l.40 21.28 1.76 1.42 .09 
S2 ,>9, '09 1.36 00.62 1.81 1.37 .09 .. 22.22 ,,, 1.32 20.00 

I 
1.87 1.33 .10 

M 21.67 '.22 1.27 IVAI 1.113 1.29 .10 
M 2O.DS '29 1.23 IS.1Ui 1.99 1.26 .10 
86 20.37 '" 1.20 • 18.32 2.06 1.22 .10 

MuiIDam aboer --. LUOO ltlL per Mj ....... ladi:-we!ililll of P'deN 
COIT8'pOnd to It'Il~ cenl.er to oeater ~ _nap. 

LOaoh " .. eo .. lhco dotted IIIMIII prodace ddeetiooll ueeedlq .1. 01 
tb.~. 



BRTllLEIIEM STEEl. CO)lI'ANY. .. 
SAfE LOAOS UNifORMLY OlSllfl811T EO f OR 

AMERICAN STANDARD.I: BEAM BOX GIRDERS 
IN TONS Of" 2000 LIIS. 

-

fi 
10 lncb 

. -~ 
"'rtbl, 2:i.Ou.. 
~.O bI. ptr Foot. 
per Foot. 

2 P1ltco1, 
UJ:~. 

--....... ••• 
't' ...... """1 rl &rior, ••• "'"'t1rl , ..... 

"'~rlQ""', .. '_rl ... 1M·CLL n"-,. '"'" ...... ,- ........ _ ... ...... "- --" "-

10 4>.00 .4; a06 .02 
1\ 40.92 .52 >7' .03 

" 37.50 .M 266 .03 
13 84.62 .61 2M .03 
H 32. 15 .66 21' .03 
16 30.00 .70 2().1 .04 

I' 28.13 .76 1.,. .04 

17 26.47 .60 1.60 .04 

I' 2.>.00 .84 J.70 I .04 
l' "''' .89 1.60 .00 
00 220<1 .94 1.63 .M 
21 21.43 .99 1.45 .00 

" 20.46 1.03 1.88 .00 
23 19.57 1.08 1. 32 .06 ............. 

" 18.75 l.l3 1.28 .06 .. 18.00 l.li 1.22 .06 
26 17.31 1.22 1.18 .06 

'" 16.67 1.27 1.13 .01 
28 16.07 l. 31 1.10 .07 

" 15.52 1.86 1.00 .01 

SO 16.00 L41 1.02 .01 

'I 14..52 1.45 .W .08 
32 H.07 1.00 .96 .08 
S3 13.64. 1.65 .92 .08 

JlUIDlUID tiber n ..... 16,000 JbI. pel" ~\I&ftI lueb. Wel,&ba of girden 
oon-e.pond. «Ile:e: «"rItez" 10 «nUlr 01 bI!oIr1 ..... 

loA~ ~ ... D w Lb. d.OIted. line prod.\J()(I ite4eeUon. exceed..IDg ,h of 
tb'ap&D. 



BETULEUEY STEEL COllPAN"Y. 

EXPLANATION OF TABLES 
OF SAFE LOAOS YOR LATTICEO CHANN£L 

COL.UMNS ANO ANGLE STRUTS. 

Safe lo'lds for latticed channel columns withsquare ends are 
given in the table on pages 210-211 calculated for an allowable 
stress, in Ibs. per square inch, by the following formula: 

18,000 Ibs. for lengths under M radii of gyration. 

16,()()O...-OO f for lengths over l5.5 radii of gyration. 

This is the same formula as that given on page 108 for 
rolled steel H columns. 

The channels are assumed to be properly latticed to
gether and placed far enough apan so that the column will 
be of equal strength about either axis, in which case the 
radius of gyration is the same as the greatest radius of the 
single channel. In the tllble on page 209 the dist.ances 
back to back of channels are given which make the radii 
e<lual about both axes. 

Weights given for the channel columns do not include 
lattice bars, batten plates or connections. Such det.ails add 
about 30,% or mOfe to the weight of the heavier columns. 
and as much as SO or 60 " to the weight of the lightest columns. 

Single and double angles are used for struts in roof 
trusses and for similar purposes, Safe loads on angle struts 
are given in the tables on P.1geS 212-2'21. These loads are 
calculated by the following formula for the allowable stress, 
in Ibs. per square inch: 

18,000 Ibs. for lengths under 36 radii of gyration. 

16 000--65 f for lengths over 36 radii of gyration. 

Except for very short lengths, this gives a permissible 
stress 1000 Ibs. per square inch less than that allowed by 
the SL1ndard formula. Angles are unsymmetrical sections 
and the load is seldom centrally applied, thus causing more 
or less eccentricity. For this reason the allowable stress 
should be less than for symmetrical sections. 

Radii of gyration for all sizes of single angles are gi\'en 
in the tables of properties of angles on pages li2-182, and 
for pair.:; of angles wilh different degrees of separation in 
the tables on pages 205-207. 

The safe loads in the tables are, ill general, not given 
fOf lengths greater than 100 times the least radius of gyra
tion.The usual limit of len~th 01 126 times the least 
radius of gyration is indicated by ~ipag lines. 

All loads are Assumed to be centrally or symmetrically 
applied. The effect of eccentric loading must be separately 
investigated and considered. 



BETHLEHEM STEEL CO ::W: PANY. "" 
RADII OF G Y RATION F O R 

TWO EQUAL ANGLES. 

PLAC E D B A C K TO B ACK • 
.. __ r, __ ~ ... --.. -... '--ro-~ --.--. 

S'T \'T I'T !'T 
..J\.. "H " " " . "'r<' .Ii ->: !"N 

RIUlU 01 ,,. .. tlOD glYl!1l OOrreolpond to direction Indlcated br &It'()W heads. ... ~ u-.rl.h. 
..... 0 11 0' GYRAT I O N, IN IN C MI: •• 

~ - I ·~"'.. ' . I " " " " 
~ ------ ---

8.8 I,. 33.4G 2.42 3.42 3." 3.60 3.69 
8.8 ~ 16.60 "OQ 3.32 3.<> 3.49 8." 

8.6 I 22.00 1.80 2.59 2.73 2.77 2.87 
8.6 Ii 8.72 1.88 2.49 2.G2 "67 2.76 

6., I 18.00 1.48 2. 19 2. 33 2.38 2.48 
6x5 Ii 7.22 1.56 2.0\1 2.22 226 2.36 

4%' II H .68 1.18 1.76 '" 1.94 2.04 
b. /, .... 1.24 1.67 1.80 1. 85 1. 94 

3~x3,!4 H 10.00 1.02 1. 56 1.70 1.74 1.85 
3}{l:3,!4 to 4.18 1.08 1.47 1.60 1.65 1.74 

3.3 li 6. 72 .88 ]. 82 1.46 1.61 1.62 

••• )( 2.88 .93 1.2b 1 .39 1.43 1.53 

2}{l:2}{ ~ '.5<1 .74 1.10 1.24 I." 1.40 
2>,d }{ -/. I ." .78 1.04 1.1 7 1.22 l. 32 

2J.(l:2J.( )4 4.00 .W .99 1.1 4 1.19 1. 30 
2)( J:2J.( -/. 1.62 .70 .94 1.08 1.1 2 1.23 

2l:2 {, 3. 12 .59 .89 1.03 1.08 1.19 
2.2 -/. 1.44 .62 .84 .97 1.03 U 3 

l )(xl )( {, 2.68 .51 .78 .93 .98 1.09 
l )(dJ( / , 1.24 .M .75 .88 .93 1.03 

1 }{l:1~ Ii 1.98 .44 .67 .82 .88 .98 
1 }{l:1~ )i .72 .46 .62 .76 .81 .92 



'" BRTIlLEIlEM STEEL COMPANY. 

RADII OF GYRATION FOR 

TWO UNEQUAL ANGLES. 
LONG LEGS PLACED BACK TO BACK . 

"' -'l" -~ ... -"'~-. "'"'"'i"~ . --... ..;'"" 
I, T ~'T !'lr ~T • 

" . " . ..:;..,,~ 
-+'H; ~i'" }f 

RadII or grraOon glgen oornflpOnd \(l dlrooUon Indicated by arrow bead&. 

SillII I rua-
u-.oftwll RADII o r GYRATION , IN ''''CHla. 

~.i J..- - . ""r.-.. '0 " ' . ' . " ------------ ----
'.6 I 2M. 249 239 202 '" 266 
'.6 :.; I~'" ". 232 244 2.48 268 

7:l:3~ I 19.00 2 19 1.31 lA6 1'" 1 60 
7xSJi n 6,. 2.26 1.21 1.34 1.39 1.47 
,<4 I .. 00 1 " 160 1.74 1.79 1.89 
,<4 " 7.22 1.93 1.50 1.63 1.67 1.76 

61:3" I 17.00 1 8.> 1.37 1.51 1.56 1.67 
6x 3J{ " 6.84 1.94 1.26 1.39 1.43 1.53 

SxSJ{ " '"" 1.53 1.42 1.56 1.61 1.71 
0.1:3", t. 5.12 1.61 133 1.46 1 '" 1.69 ,., II 11.68 1" 1.18 1.32 1.37 1.47 
6.3 h 4.80 1.61 1" 1.22 126 1.36 

4IS>" !( 10.12 1.20 1.49 1.63 1 68 1.78 
4x3,J{ h ,.'" 1.26 1.42 1 '" 1.59 1.69 

'.3 J( '.38 1.22 125 1.39 1.44 1.04 
4<3 h 4. 18 1 27 1.17 130 1.35 1 44 

3,121:3 J( 662 1.04 128 1.43 1.48 1.58 
SJ{x3 t. '.86 1.10 1.22 1.34 l AO 1.49 

3J{x2J{ " 672 1.07 1.02 1.16 1.22 1.32 
3",x2:S )( '8' 1.l2 .96 1.09 1.13 1.23 

3x2J{ n 6.58 .,. 10.; 1.20 1.25 136 
3x2,1{ )( 2.62 ." 1.00 1.13 1.18 US 

312 :.; 4.50 .92 ... .94 1.00 1.10 

'd :< 238 ." .70 .89 .93 1.03 

2J4I2 :.; '.00 .75 .84 .9ll 1.04 1.15 
2}i::J2 h 1.62 .79 .70 .92 .97 1.07 

2~dM i . 3.12 .77 .60 .74 .80 .,. 
2Md){1 hi 1.44 .SO .65 .68 .73 .84 



BeTHLEHEM STEEL COMPANY. "" 
RADII OF G Y RATION FOR 

TWO UNEQUAL ANGLES. 
SH O RT lE GS P LACE D B AC K TO B AC K . 

.---~ -". ..... --.~ .. ~ 4_. _~ __ ~ 
"'- ~'::-"'" 

~,...... '0""llr l°-,r ~ .' . "';:"Ji -~ :".Il' ••• 
RadII of g;n.tlon ginn efJM"fl5POnd to dlrectlon Indicated by urow heads. 

"of 1.u.:rTwI RADII 01' GYR,t,TION . I N IN e HIS. 
ftj~ ~ 

I~ .- ~ 
~ ~ rl r, ~ ~ 

8.' I 26.00 ~~~~! 3.92 
8., " 13.50 1.79 3.66 3.69 374 3.83 

7.1:3-" 1 19.00 .8. 3,48 3.63 368 3.78 

7 .. " i< 8.80 .9> 3.37 '51 , ... 3.66 

6.4 1 18.00 1.09 2.85 3.00 3." 3.14 

'" " 7.22 1.17 ~74 2.87 2.92 3.01 

6:(3-" 1 17.00 .92 2.93 3.07 3.13 '.23 
6d-" " 6.84 ... 2.81 2." 3.00 8.10 

5.1:3~ " 13.34 ... 2.36 I ~ .. 2.55 2." 
5x3-" h 5.12 1.03 2.26 2.40 2.44 2.54 

,.3 II 11.68 .SO 2.42 2.57 "2 ~72 
,.3 h 4..80 ... 2.33 2.47 2.51 2.61 

4.1:3" )( 10.12 1.01 I.SO 1.94 1.99 2.09 ... " h 4.50 1."l !.is 1.86 1.91 2.00 .. , )( 9.88 .S< 1.87 2.02 2.07 2.17 ... h 4.18 .8. 1.79 1.93 1.97 2.07 

3-"xS )( 8.62 ... 1.60 1.74 1.79 1.90 
3-"xS h 3.86 .90 1.52 1.66 1.71 I.SO 

S-"d34' )i 6.72 .69 I." 1.79 1.84 1.95 
3~x2" )( ~88 .74 1.68 , 1.74 1.76 1.86 
3dM' /, .... .72 1.37 I 1.51 1.56 1'" 
3x234' )( 2.62 .75 1.31 1,45 1.50 1.59 

3.2 " 4.50 .55 1.42 1.57 1.62 1.73 
•• 2 )( ~38 .57 1.38 l.51 1.66 1.66 

2".1:2 " 4.00 .56 1.16 1.30 1.35 1.46 
2M'x2 h 1.62 .60 1.10 1.2S 1.28 1.39 

2-"xtM' h 3.12 .4. 1.21 1.37 1.42 1.52 
2-"xtM' /, 1.44 .42 1.17 1.31 U6 lA6 



"" BET UL KHK~ STEEL CO~(I'AN Y . 

I :'t ""'" " x-__ _ ~ __ • ..11 AMERICAN STANDARDJ:BEAMS 
• c: It NT ItR T O CI:"TIUI, 

: J. , TO ~RODUCI( ItQUAl R"DII 0' GYflAT'OI'l 

~- -*. -~ AIIOUT SOT ... AXIt. XX . "0 '1/'1/ . 

"f ..... ' ..... ':I" Y~I ..... .... ... '001 01 0 , - ... , ... of 0 , I ..... "- .. - 10.11"'. -..-.... .. I.k .. ..... , .. """--- -- --
100.00 Ii.82 55.00 8.'" 
95.00 17.99 J: 12. 12 00.00 8.88 

~ 24 24 90.00 18.21 45.00 '.06 
".00 18.43 40.00 9.29 
80.00 18.72 

~ 12 12 ".00 9.21 
100.00 H .7G Sl.60 9. 40 
95.00 14.92 ".00 7.1 2 " 0, 20 90.00 13.10 35.00 7.32 
85.00 15.30 XlO 10 30.00 7.07 
80.00 15.47 ".00 7.91 
75.00 14.98 35.00 6.36 

~20 20 70.00 15.2 1 

" 9 80.00 6." 
65.00 15. 47 ".00 6.86 

21.00 7. 12 
70.00 18.20 

".60 6.82 00.00 13.40 ~ 18 18 60.00 13.63 U 8 23.00 5.96 
00.00 13.93 20.50 6. 12 

18.00 6.32 
100.00 10.75 20.00 5.15 

95.00 10.86 <7 7 17 .1iO 6.31 :r ISb 15 90.00 10.99 15.00 5.50 
".00 I1. I3 
80.00 11.2.) 17.25 4.83 

X6 , 14.75 4. 49 
75.00 10.95 12.26 4.70 

J: 15. l ' 
;0.00 11.11 14.75 3.52 66.00 11.29 

" 
, 12.2;) 3.67 60.00 lUI} 9.76 3.89 

" .00 Il ,M 10.60 *2.81 
~ 15 .. 60.00 11.27 ~. • 9.60 2.87 

" .00 11 .54 8.60 2.96 
42.00 11.70 7.60 3.06 

• Denot<lil throe the value of D "l\"en 111_ !luln the dlstanee oeIlter to 
cen ter 01 t.e. __ ben placed close IOA'ether with II&DgM In conl&Ct. 



B.JeTULEUEli STEEL CO)lI'ANY. .. 
SPACING OF 

AMERICAN STANDARD CHANNELS 

'1+[ TO ~ItOOUCr. r.QU ... L It ... OII 0' 

['~ , _t--
GYIt ... TION .... OUT .OT" 

A- __ , _ ~ 

A X I.. XX ... NO YY. 

" ; 

- -

~ I=J. .. ! , :.~.!& I DiIIIa. ".I" ':'I!! ...... ...... - '", 
d o ~ d, Do .-. 7';- .. 

"::" ..... , .... ..... ..... .- ..... 
.... 1 

~ --- -- ~- --
".00 ... 3 11.82 21.2.5 4.23 .... 
"'.00 8.7l 11.92 18.75 ..,. 6." 

".00 8.92 ! 12.07 C8 • 16.25 .... 6.76 
C15 \ " " .00 9.15 12.28 13.75 4.72 6.95 

85.00 9.43 12.59 1 1l.25 U4 7.24 

83.00 9.50 12.68 19.75 3.48 5.81 

40.00 
6.00 I •· .. 1 

17.2.5 .... ii.86 

".00 6.81 9.59 (;I 7 14..75 3.80 5.94 

C12 12 " .00 7.on 9.78 12.25 3. " 6.10 

25.00 7.36 10.07 9.76 '.22 6.40 

~.60 7.67 10.49 15.50 2.111 6." 
".00 6.17 I 7." 

C6 
13.00 '.09 5.16 

8.00 I • 30.00 
5.40 1 

10.00 ' .28 6.29 

ClO 10 ~.OO 5.67 8.15 8.00 3.62 5.59 

" .00 5.97 
8.41 1 11.60 2.34 4.37 

15.00 '.33 8.89 CO 5 '.00 2." 4.48 

2.';.00 .... 7.30 .... "' . 4.75 

CO • 20.00 5.12 7.46 7." I." 3.70 
15.00 M9 7." C4 

I • 
.... 1.06 3.79 

13.2.5 6.63 '.06 5." 206 3.92 



.. 
, .. BETH L EHEM STEEL COMPANY. 

SAFE LOADS IN TONS OF 2000 LBS. FOR 

}{ LATTICED CHANNEL COLUMNS 
WITH SQUARE ENDS. 

Allowable Itreet per IQ,llare Ineb . 
IS,OOO lbl. for length. under ~ ... ,IIL 

16,ooo-Mfroz- leugth.o our tI6 r&dll. 

"1!' ~~ ... .... U " SU,"POfllT f: D LIUtGTH or COLUMNS .... ""' . ..... ..... ........ • 10 11 12 I I. I ,. ,. ...... .. ,. .~ 'r:::::: " " " n. n. " .~ ...... 
66.00 '236 6.16 210.3 210.3 210.3 210.3 210.3 210.3 
60.00 29.42 '.23 ]91.2 191.2 191.2 19J.2 1111.2 19\.2 

" 
46.00 26.48 6.32 172. 1 172.1 172.1 172.1 172. 1 172.. 1 
40.00 23.52 6.43 152.9 162.9 152.9 152.9 152.9 162.9 
".00 20.68 '.58 133.8 133.8 133.8 133.8 133.8 133.8 
33.00 19.80 5.62 128.7 128.7 128.7 128.7 128.7 128.7 
40.00 23.6% 4.0. 152.9 152.9 152.9 152.9 152.9 152.9 
".00 20.58 4.17 133.8 133.8 133.8 133.8 133.8 133.8 

12 30.00 17.64 4.28 114.7 llO II4.7 114.7 114.7 114.7 
20.00 14. 70 4.43 95.6 ".6 95.6 95.6 96.6 95.6 
20.60 1~06 4.61 ,., 78.4 78.4 78.4 78.4 ,., 
".00 20.68 "" 133.8 133.8 133.8 133.8 132.2 128.1 
30.00 17.64 .,2 114.7 114.7 114.7 114.7 118.9 lIO.a 

10 25.00 14.70 8.52 ".6 ".6 96.6 96.6 95.6 .28 
20.00 11 .76 3.66 76,4 76.4 76,4 76.4 76.4 7M 
15.00 8.92 8.87 " .. 58.0 58.0 58.0 58.0 67. 7 
25.00 14.70 ~ 1 0 ".6 95.6 9M ".6 92.6 89.4 

• 20.00 B.76 8.21 7<4 76.4 76.4 76.4 74.7 72.3 
15.00 8.82 8,40 67.3 67.3 57.3 67.3 66.9 ".2 
13. 25 7.78 8,49 50.' 50.6 50.6 50.6 60.5 49.0 
21.25 1250 277 81.3 81.3 81.3 79.2 76.2 73.2 
18.75 11.02 282 71.6 71.6 71.6 70.1 67.5 64.9 

8 16.25 '.66 2.89 621 621 621 61. 2 6'i).O 66.8 
]3. 76 8.08 298 '25 62.6 52.6 .21 60.3 .... 
11.25 6.70 8.11 43.6 43.6 "6 43.6 ~2.2 40.8 
19.76 11.62 2.89 76.5 75.3 78.7 70.6 67.3 64.1 
17. 25 10.14 H' 55.' 56.' 64.7 61.9 69.2 66.4 

7 14.76 8.68 2O' .... .... 55.7 63.4 6 1.1 48.8 
1225 7.20 2.59 46.8 46.8 46.6 'U ' 2' 41.1 

9.76 6.70 272 87.1 37.1 87. 1 " .. , ... 33.2 
15.60 9.12 207 "., 67.0 Ii'" '2' 49.7 46.8 

6 18.00 7.64 2.13 49.3 ".1 46.9 44,5 '22 39.8 
10.60 6.18 221 40.2 39.3 38.' '6.6 34.7 '28 
8.00 4.76 .. , 30.' 30.7 SO.O 28.7 27.3 26.' 

Cbannel8 mlllt be properly latticed qether and 88pe.r&t.ed not 1_ than 
the dlet&nce cI 01' D. mlpeeUvely .... given in the table on page DI. 



BETH L EnEM STEE L CO XP ANY. '" 
SAFE LOlDS IN TONS OF 2000 LIS. FOR 

LATTICED CHANNEL COLUMNS 

[~J WITH SQUA RE EN DS. 

Allo ...... ble Itre. per IIQIllU"Q jlleh: 

~~={~O;e;:;l::: : :::: 
UN.U .. ~RT[ D L[NGTH 0" COLUMN S. :~ 

20 22 2. 26 2. 30 32 3. 40 ..... 
" " " h. " " h. " " 't..r 

1210.3 210.8 209.2 2M.l 200.9 196.8 192.7 184.4 176.1 ".00 
191. 2 191.2 190.8 187.1 183.4 179. 7 176.0 168.5 161.1 50.00 
172. ] 172. 1 172.l 169.1 1~.9 162.6 159.3 162.7 146. 1 45.00 
152.9 152.9 152.9 101.0 148.1 145.3 142.4 136.7 131.0 40.00 
133.8 ":<8 133.8 133.0 130.6 128.1 I UI.1 120.8 116.0 35.00 
128. 7 128.7 128.7 128.2 125.. 128.5 121.2 116.5 111.9 33.00 
150.2 146.4 142.6 138.8 135.0 131.2 127.4 119.8 11 2.2 40.00 
132. 1 12& ' 125.6 122.3 119.0 116.8 112.6 100.0 99.6 36.00 
113.9 111.2 108.6 105.8 103.0 100.3 91.6 92.2 86.7 8<1.00 .... .... 91.8 89.1 86.9 84.' 826 7&2 73.8 ".00 
78.4 77.6 75. 8 74. 0 72.3 70. 6 68. ' .0.4 61.9 20.60 

124. 1 120.0 116.0 1l 1. 9 107.9 103.8 ".8 91.7 sa, 36.00 
101.1 103.7 100.3 96.9 ,&6 90. 1 86. 7 79.8 no 30.00 
.0.0 87.3 84.5 81. 8 79.0 76.8 73.5 68.0 '26 ".00 
72.9 70.8 68.6 66. ' ".4 .2' 60.2 " .. fi1.7 20.00 
"'.l 04.6 63.1 51.6 50.1 4S.fi 47.0 ... 0 I 40.' 16.00 
86.3 83.2 80.0 76.9 7&8 70.7 67.6 61.3 ".0 25.00 
69.9 67.6 66.1 62.6 60. 2 67.S "., 60.6 46.7 20.00 63., 61. 7 50.0 4S.3 46.6 44' 48.2 39.7 86.3 15.00 
47.6 46.1 44.6 43. 1 41.6 40.2 38.7 ~ 32.8 ,.25 
70.2 67.2 64.3 61.3 .... 66.3 '2' 46.4 40.4 2J. 2li ... 69.8 fi7.2 64.' '21 49.4 46.9 41.7 86.' 1S.75 
54.6 '"' .... 48. 1 46.' -t3.7 41.5 87.2 '2' 16.26 ,<7 46.0 43.2 41.4 39.6 37.S 86.0 32.4 28.' 13.75 
89.4 38.0 36.6 35.1 33. 7 n3 8<1.8 " 0 26.' 11. 26 

60.' v7.7 64.5 v1. 2 4S.0 .... 41.6 ........ .......... 19. 76 
53.7 ".9 '&2 45.5 42.7 40. 0 87. 2 ........ .......... 17.26 
46.' 44.2 41.9 39.7 87.4 ".l 828 ......... ......... 14.76 
39.3 87.4 ,6.6 33.7 81.9 8<1. I 28. 2 ......... ........ 12" 
31.8 8<1.' 29.0 27.6 26.2 24.9 23.5 ......... ......... 9.75 
-t3.9 41.0 "" 86' 1 

32.2 .... ..... ...... .. ......... .. ....... 15.60 
87.4 86. I ,>7 8<1.3 2&0 ......... ... ... ... 13.00 
31.0 29.1 27.3 ,6.4 23.6 :::::: ] ::::: 10.60 
24.7 23.' 220 20.' 19.3 '.00 

L<:J.dB to tbe r1ih~ot the zIgz&e line 1.1"('1 lo r lengthagreater than 125 radII. 



• 

'" BETHLEHEM STEEL COMPANY, 

SAfE LOADS IN TON. Of 2000 L8S. FOR 

--A - ANGLE STRUTS WITH SnUARE ENDS. 
.I NGL~ EQUAL L EG ANGLl •• 

Ailow&ble IlreM per equan! loeh, 
18,000 It ... for lCDgta. under SlI radiI. 

16,(I(JO.....MtIO. length. OVer SlI nulU, 

'" I: ... .... UH.U ~"OATEO LilHGTIoI or S TRUT. .t Nok- " bliu .t .::e ,: ~ 'r,::. 1 it ~ I~ It It ... " I" 16.73 1." 108.7 lOS.7 108.7 IOS.7 I07.i ~ 
"8 ;r 13.23 1.57 86.0 86.0 86.0 86.0 .... 82.5 

9.61 1." ". 62.0 62.6 62.6 62.0 60.' 
7 .76 1.58 "' .. "' .. 50.4 .... "' .. 48.4 

1 11.00 1.16 71.5 71.6 71.1) 70.0 "' .. 63.7 
6 •• >( 8.44 I.l7 M.' M.9 54.9 ,,~ 61.4 49.0 

" 5.76 l.lS 37.4 37.4 37.4 36.7 ".1 33.' 

" 4.36 1.19 28.3 28.' 28.3 27. 9 ".7 26.4 
1 '.00 ... 58.' 58.5 58.2 65.1 52.0 48.9 .. , 
~ 

6.94 .97 45.1 45.1 45.0 42.6 40.2 87.9 

~" ... 311.' 30.9 311.8 29.2 27.' 211., 
a61 .99 23.' 23.' 23.' 22.3 21.1 19.9 

II 5.84 .77 .... .... 36.8 33.8 31.3 28.8 
4<. j' 4. 18 . 78 27 .2 27.2 ,. .. 24.S 22.6 20.7 

3.31 .78 21.5 21.5 20.6 19.2 17.8 16.4 
f . 24. .79 15.6 15.6 15.0 14.0 13.0 12.0 

II 5.03 .67 32.7 32.7 30.3 27.8 26.3 22.9 

3,,:1:3,1{ t!' 3.62 .68 23.' 23.5 21.\l 20.1 18.4 16.6 
U7 .58 13.7 18.7 17.3 16.0 14.6 13.2 

I . 209 .69 13.6 13.6 12.7 11.7 10.7 9.7 

:t 3.36 .57 21.8 21.3 I IJ,4 17.4 16.5 13.5 

3<3 
2.75 .58 17.9 17.5 15.9 14.4 12.8 11 .2 
211 ... 13.7 13.4 12.2 11.0 '.8 '.6 

>( 1.44 .59 9.' '.2 8.' 7.6 6.' ~ " 225 .• 7 14.6 13.7 121 10.6 ••• 7.' 

I 1.73 .• 8 11.2 10.6 9.' 8.2 7.' '.8 2,1{:l:2,1{ I.HI .49 7.7 7.8 6.' '.7 '.9 '.1 
1. .00 .49 ••• ••• 4.9 '.8 ~ 8.1 

" 2.00 .• 3 13.0 11.9 10.4 8.' 7.3 '.8 
2,)( .12,l( I 1.55 .43 10.1 '.2 8.1 ••• '.7 •. , 

1.06 • 44 6.9 6.4 , .. '.8 • •• 8.2 
I . . 81 ••• ,., ••• ••• 8.' 3.' 2.' 

~ 
1.66 .39 10.1 9.1 7.7 6.' '.1 

2.2 U5 ." 7.' '.7 '.7 4.7 3.8 ... .39 '.1 ••• '.7 8.' 8.' 
1. .72 .4, 4.7 '.2 8.' 3.' 2.4 

l.()&& to lhll .Irbtot Ihll dpag HIIII are for lell(tw. rre-ter lhan 12.51'&(\11. 



BETnLEUEM STEEL COMl'Al\Y. 

S.FE LOADS 1M TONS OF tODD LBS. FOR 

ANGLE STRUTS WITH SQUARE ENDS. 
.INGLE EQUAL LEG ANGLES. 

Allowab]e _ per 8quarfl lneh : 
13.000 ]Il&. for ]engthl under S(I.-..til 

-A-
l~~~ for ]englh3 over 86 ...:III. 

U N SU~PORTED LENOoTH Of STRUT. "lot- s;r 
1: rA-: -.!..+~ R W ';1 j W I:'"'!. l~ 
100.6 97.0 93.4 8(U) 86.3 82.7 75.6 68.0 l }i 
97.8 77.0 74. 2 71.4 68.6 65.9 60.3 64.7 " 8x$ 
58.0 06.0 54.0 52.0 50.0 4$.0 44.0 40.0 '" 
46.$ 45.2 43.6 41.9 40.0 38.7 35.5 32.2 '" 
60.6 57.0 6403 61.2 48. 1 44.9 38.7 82.4 1 
46.6 44.3 4l.Il 39.0 37.1 34.7 30.0 2.5.2 J( 6x6 
31.9 30."3 28.7 27.0 2.5.4 23".!. 20'5.·" ,',7 .. ,' !ill 
24.2 23.0 21. 8 20.6 h'~9.~'+c*,~ 
4.5.8 42.$ 39.7 36.6 33.6 30.4 .................. 1 
M.5 33.2 30.8 28.4 26.1 23.7 ... ...... ......... J( 6x5 
24.4 22.8 21.2 19.6 18.0 16,4 ........ .......... -'" 
18.7 17.4 16.2 10.0 13.$ 12.6 ........ ......... ~ 

26.3 23.$ 2 1. 3 18.8 .................. .................. +1 
19.0 17.2 15.4 13.7 .. .................................. Ir 4x4 
16.0 13.6 12.2 10.$ •· ...... ·1· .. ······ ... ............... if 
11.0 ~ 9.0 $.0 ····· .. ··1········· ........ .1. ........ h 
20.4 17.9 16.4 . .................. ......... ........ tl 
14.9 13.1 11 .3 . ....... . ........ ...... ... ........ If 3 3'''-
11.8 10,4 9.0 .................. ................. n "'I: 7J 
~ 7.7 6.0 ..... ... ...................... ...... h 
';.; 9.' ....... ..1 .......................... " 
'.7 8.' ...... +........ ........ ......... !i 3., 
7.4 6.2 .................................... ~ 
0.2 4.4 ........ ......... .... .... . ......... J.( 
5.8 .......................... .......... .... .... ......... ......... -'" 
4.6 ......... ......... ..... . ... ......... ......... . ....... . ......... ~ 2-"'1:2" 
3.3 ........ ......... J.( 
2.0 ......... .. ...... . ......... ......... ......... ......... ......... -h 

I 



'" BET Ii LEHElI STEEL COYPANY. 

SAFE LOAOS IN TOMS OF 2000 LBS. FOR 

-A ANGLE STRUTS WITH SQUARE ENDS. 
SIMGLI: UNEQUAL LI:G AHCIoLI •• 

AIlO ... b!1! 111. ... per oquare Inch: 
13,(01) 1111. ror lengthll uuder S6 radiI. 

1Ii,~for length,8 over S6 radII. 

.... ~ ..... UHSUPI"OllY[D LI:NGTH OF.TRUT .. oI. 1'11lf, botiurl. 
1~1t, - .~ '!:: , 2 3 4 • ""& , .... 

" " h. " i-":-f--
1 13.00 1.28 84.5 84.5 84.5 84. \ SQ.7 

Ox6 

" 6.75 1.30 43.9 43.9 43.9 43.8 42.1 

1 9.50 .74 61.8 61.8 "., 54.3 6<1. 1 
7:1: 8>' r. '.40 .76 28.6 28.6 27.3 2M 23. ' 

1 '.00 .M 58.' .... 57.0 53.5 6<1.0 
6% ' Ii 3.61 .88 23.5 23.' 23.0 21.7 20.3 

6%S" 
1 8.60 .74 ".3 ".3 62.4 48.6 44.S 

Ii 3.42 .77 22.2 22.2 21.3 19.8 18.3 

5:1:8" Ji 6.67 .76 43.S 43.3 41.2 38.3 " .. 
h 2.56 .76 16.6 16.6 1/).9 1<8 13.6 

5%3 tlh 5.84 .64 38.0 37.S 84.8 31.8 28. 7 
2.40 .66 15.6 15.6 14 .4 13.2 "0 

4:.:8>' 
J( 11.06 .72 32.9 32.9 31.0 28.7 26.' 

/. 2.25 .73 14.6 14.6 18.8 12.8 II.S 

.. S J( 4.69 .64 30.' SO.3 27.9 25.5 28.1 
h 2.09 .66 13.6 13.6 12.6 11.4 lOA 

S}i x 3 J( 4.31 .62 28.0 27.7 25.4 23.1 20.' 
h 1." .63 I V; 12' 11.4 10.4 9.' 

S>' x 2>' !OJ( 3.86 .63 21.8 21.0 18.9 16.8 14. 7 
1.44 -" , .. 9.0 8.2 7.3 6. ' 

S x 2~ r.J( 2.78 .52 18. 1 17.3 15.6 13.8 12.0 
1.31 .53 8.' 8. 2 7.4 6.6 ~ 

$x2 ")( 
2.26 .43 14.6 13.4 11 .7 10.0 8.2 
1.19 .43 7.7 7.1 6.2 '.3 ••• 

2Ji x2 " 2.00 .42 13.0 11.9 10.3 8.7 7.1 
,\ .81 .43 '.3 ' .8 4.2 ~ 3.0 

2Ji x I J~ r.r. 1.66 .32 10. 1 8.' 6.9 '.3 3.7 -, .33 U ' .0 3. 2 " 1.8 .'-
LoAdIIO the rtgbeof the zigu.e line .1'11 lor lelli'th.8 greater thAn l~ r&dl.I. 



BETHLEIl.lO.r S T EE L COMPANY. ". 
SAFE LOADS IN TONS OF 2000 LBI . FOR 

ANGLE STRUTS WITH SQUARE ENDS. A .INGLE UNI:GUAL LEG AN GLI: •. 
AlIow .. ble .t..,. per.,quare Ineh: 

13,000 It.. lot Icnathl under sa mil. 

15.~lor len(1m over 116 radII. 

UN.U .... OItTED LENGTH OF . T It UT. .,.. .. 
• T I • 9 10 11 

" ': --"- "- "- "- "- "- "- '"'& . - - - ---- ----
77.4 74.0 70.7 67.3 " .• GO.6 67.3 1 8.6 40.' " .6 ".9 3.5.2 33.5 3l. S 30.1 !> 
45.S 41.6 37.4 33.1 I 28.9 24.6 ......... 1 7.xS,5i 21.5 19.6 17.7 ~ 14.0 12.0 ......... -(, 
46. 6 43.0 39.5 86.1 32.6 29.1 ......... 1 , .. 
19.0 17.6 16.2 r-#? 13.6 12.2 ......... Ii 
41. 0 37.2 33.4 29.6 25.S ........ ......... 1 6xS,5i 16.9 15.4 13.9 12' 11.0 ... ...... ....... .. 1i 
32.4 29.' 26.5 28.' 2Q.7 ......... ......... 1> 6d,5i 
12.6 11.4 ~ 9.2 8.1 .... , .. , ......... I. 
".7 22.7 19.7 16.7 ........ ...... ... ... ...... fI Ox3 10.S 9.6 8.' 7.2 ......... ......... ......... h 
24.0 21.7 19.4 1 i.1 ........ ......... .. ....... )( 4x3,5i 10.S 9.8 8.7 7.7 ......... ......... ..... .... t . 
2Q.7 IS.2 15.8 13.4 ........ ........ ......... )( <> 3 9.3 ~ 7.2 6.1 ... ...... ......... ... ...... h 
18.6 16.3 14.0 ......... ......... ......... ......... )(h 3,5i x 3 
~ 7.' 6.' .... ..... ... .... .. ...... .. ......... 

126 10.6 ......... ......... ......... ......... ........ " 3,5i x 2,5i M '.6 ..... .. .. ... ...... ....... .. ....... .. ......... )( 

10.S 8.' ......... ........ ....... .. ......... ....... .. 1. )( 3 x2,5i '.9 '.1 ........ ......... ......... ....... .. ........ 
6.' ......... ... ...... ......... .... ..... ......... ......... !>)( 3%2 , .. ......... ..... .. .. ......... . ........ ... ...... ......... 
'.6 ......... ......... ......... ... ...... ......... ......... !>-(, 2,5ix2 2.3 ... .... .. ....... .. ... ...... .. ....... . ....... ....... .. 

Loxd. to the rlghtol the Itgv.g line e re lor lengthll greater than ~ radiI. 



". BF-TilLEHEY STEEL CO~IPANY. 

SAFE LOADS III Ton Of 2000 LBS. FOR 

T ANGLE STRUTS WITH SQUARE ENDS. 
TWO EQUAL LIlG "NGUS, SAC'" TO .... Clt W' ........ "T. 

-, - ,j.llowable _ per 10).\1&1'8 Inch: 
!PI 11,000 lbe. for I~ uude. III radii 

lb,(l(IO..-.M+IO' lenalhl o~r 115 radU. 

... ~ -
UNSU""OATIEO LCNGTH or STRUT . 

• Nok- tI.,.. lodiu tI. 

= • ~'t ,;.:!' ~ 3 4 5 6 7 
~ ~ ~ k h h 

-
&.. I " 83.46 2.42 2li.51 :!17.5 217.0 217.6 217.5 2li.5 

" 15.60 ... 100.8 100.8 100.' 100.8 100.8 10'" 

.x6 
I 22.00 1.80 143.0 143.0 143.0 143.0 140.8 136. 8 

11 8.72 1.88 ".7 66.7 ".7 ".7 ,. ., .<7 

Ox, I 18.00 lAS 11 7.0 11 7.0 117.0 114.9 nO.9 106.9 
11 7.22 I.,. .... 46.9 46.9 46.6 46.0 ' &6 

<X. II lUIS 1.18 75.9 75.9 14.5 71.3 OR.O 64.7 

h <80 1.24 31.2 81.2 30.9 ".0 28.3 27.1 

3Mx3J' II 1000 1.02 66. 66' ... 69.2 ".9 ." 
I . <1. 1.08 27.' 27.' 26.2 ".0 23.7 ... 

ax. 11 6.72 .88 "7 42. 8 40.3 37.8 ".3 3., 
)( .88 .93 la7 1&6 17.5 1&.5 15.5 14.4 

2>'I2M " <60 .74 29.3 27.7 25.7 23.7 21.7 19.7 
h 1.80 .78 11.7 11.2 10.6 '.7 '.9 '.2 

2,J(x2}( " '.00 .66 26. 0 2 .... "0 20.0 18.0 16.0 

I . 1. 62 .70 10.6 '.9 9.1 '.3 7.6 '.8 -
212 / . 3.l2 ." 19.9 18.2 1M 14.7 '" I1.2 

!. 1.4' .62 9.3 &6 7.7 7.0 6.2 ••• 
Lo&oU to the rlCht 01 the z.Ipag lIne ue fo. le~ arater than 12:\ radll 



BJl:TULEUElli STEEL COYPANY. 217 

SAFE LOAOS IN TONS OF 2000 LBS. FOR 

ANGLE STRUTS WITH SQUARE ENDS. T TWO IlGUAL LIlG ANGLIl., BACK TO . ... CK )iI" ... ,. ... "T. 

- -
• .. 

214.4 "., 
132.7 

53.' 

102.9 
41.9 

61.5 
".8 
49.4 
21.1 

Allo .... ble.~ ~r ~......., lneb: -- " " . . , 
lS,OOO IbL for leugt~ under. ndll 

1$,000---&6 ~ for ]~ onr • ndU. 

UNflU~~ftTIO LIlNGTH 0' . TftUT. Inlck. .'" 
• h . 

209.9 
97.8 

128.7 
51.6 

.... .... 
68.2 

'U 

10 12 .. .. 
~.3 196.2 
00.8 91.7 

12-4.7 116.6 
00.1 47.0 

9U 86.8 
38.' 36.8 

• - ~ 14116 1. 20 ,-.. .. .. ... 
-

187.1 
87.6 

108.5 
44.0 

7&8 
32.8 

--
177.9 168. 8 159.7 l }i 

8.8 83.6 79.4 75.3 ~ 

100.5 92. 4"""8U 1 
40.9 37.8 3l.8 " 6:1:6 

70.8 --;; 64.7 1 'x' 29.7 26.7 23.6 J-i 
f--+---i 

54.9 48.4 41.9 ' 85.S I· .... · .......... u 4:1:4 
23.2 ~, 18.1 15.6 ........ ........ -h 

46.2 42.9 36.4 129.9 .......................... tf 3-" 3-" 
19.9 ~ 16.0 13.5 ( ................. ! ........ If x 

30.2 '%1.7 25.2 20.2 ... .............. .................. U S1:3 
13.4 12.4 11 .4 9.3 ............... 1· ........ 1. ........ Jt 

-
17.7 15.7 13.7 ..................... ..................... .. 
7.4 6.6 5.9 ................ , ....... . ............... . 

Uo 12.0 ....................................... . 
6.0 6.3 ............................. .. ...... .. 

9.4 ............................................................ n 21:2 

'.7 ........ · ........ T .... · .. r ...... · .... .... ·=I·· ...... · 1."'-__ 1 

~ to tbe rigbt of the dp&g line are lorienatha ,_ler ,ban 12:i ndll 



". BETH L EHEM 8TKEL COMPAN Y . 

SAFE LOADS IN TONS OF 2000 LBS. FOR 

T ANGLE STRUTS WITH SQUARE ENDS. 
TWO UH II: QUA L LEG "HGlIS, 

LONG I.I;Q8 ."CK TO BACK W' ",,""T. 
"';j+~N 

Allowablll It!'flll per "'I!l0lffl Ineh' 
IS,OOO 11:1&. lor Leqthl onde r 16 l'&dU. 

16,000-66 ~ lor lengths over 16 ...,.11, 

o. ""'. _.f - I U".U"~RTC:D LENGTH 0' S TIIUT. 

" - ... 1.a4I . .. f 

~ ..... ~ I;~ 3 4 • • 7 8 
"- "- "- n. "- "-

I 26.00 2.49 169.0 169.0 169.0 169.0 169.0 167.4 

"I( 
19.88 252 129.2 129.2 129.2 129.2 129.2 128.3 ,., 16.72 2.M 108.7 108.7 lOS.7 108.7 lOS.7 107.8 

»h 16.12 2.60 98.3 98.3 98.3 98.3 98.8 97.4 
13.60 2.48 87.S 87.S 87.8 87.8 87.8 86.9 

1 19,00 1.50 123.5 128.5 121.6 117.4 113.2 109.1 

:~ 
14.62 l.44 96.0 95.0 92.9 89.6 86.2 82.8 

7J:3~ 12.34 1.42 SO.2 80.2 78.2 76.3 72.5 69,6 
10.00 l.S9 .... .... 63. 1 60.' .... 66.' 
'.SO 1.39 57.2 67.2 .... .... 01.4 49.3 

I 18.00 1.79 117.0 117.0 117.0 115.1 111.8 IOS.5 

iiI( 13.88 1.74 00.2 00.2 00.2 88.3 86.7 83.0 ... 11.72 1.71 76.2 76.2 76.2 74.3 7U 69.8 » 9.60 1.69 6U 61.8 61.8 60.1 .<3 66.' 

n" 8." 1.68 64.3 64.' 64.3 52.8 51.2 49.6 
7.22 1.67 46.9 ".9 46.9 45.6 44.' 42.7 

1 17.00 1.66 110.5 110.5 109.6 105.9 102.3 98.7 
I( 13.12 1.51 85.' 86.' 84.1 81.2 78.3 76.5 

6.3)i "» 11.10 1.48 72.2 72.2 70.9 68.4 65.' 63.6 
9.00 1.45 68.6 " .. 67.3 65.2 53.' 61.1 

n" 7.94 1.44 51.6 51 .6 60.' 48.6 46.8 .... 
6.84 1.44 44.5 44.5 43.5 41.9 40.3 38.' 

"" 
13.84 1.53 86.7 86.7 ".7 82.8 79.9 77.0 
9.84 1.66 64.0 64.' 63.4 61.3 59.2 67.1 

5z3~ 

=" 
8.00 1.64 52.0 52.0 51.4 49.7 48.0 46.3 
6.10 1.61 39.7 39.7 39.1 37.8 36-' "".1 
5.12 1.60 33.3 33.' 32' 81.6 30-5 29.' 

1I 11.68 1. 37 75.9 75.9 78.6 70.7 67.9 ".1 

== 
9.22 1. 33 59.9 69.9 57.7 65.' 53.1 60.' 

••• 7.50 1.30 48.8 48.6 46.7 44.8 42.9 41. 0 
5.72 1. 27 37.2 87.0 "" .. 34.' 32.5 81.0 
4.80 1.27 31.2 81.0 29.7 28.' 27.2 25.9 

Lo&da to th8 right 01 th8 dpag IIU8 are lor lenglbagreater than 12:> radII. 



BETHLEHEM STEEL COMPA.NY. '" 
"'FE LOADS IN TONS OF 2000 LBS. FDR 

ANGLE STRUTS WITH SQUARE ENDS. 

T TWO UNIQUAL LIO ANGLIS . 
LONG LIGS BACK TO BACK W' ""AltT. 
"'Ilo,"-ble ~ue. per 1IqU&re Ineb.: '-II"--~" 

13.00D Ill&. for \.mgth. under S6 radlL 

15.(1(1()...6S + Ior length. over 8(1 radII. 

UN B U ," ,"OItTIO LIN GTH o r S T RUT. .... - Si .. 

I - " 9 10 11 12 14 ,. ,. 20 , .... .::I: ... ... ... ... ... ... ... ... 
164.0 160.6 157.1 153.7 146.8 139.9 133.0 126.1 1 
125.7 123.1 120.6 117.9 112.7 107.4 102.2 97.0 

:~ 106.6 103,4 101.2 ,. .. 94.6 90.2 86.8 81.4 8%6 
9S.4 93.4 91.4 89.5 85.' 81.5 77.5 78.5 
85_1 83.3 81.5 79.7 76.1 72.5 .... ".3 

104.9 100.7 96.5 92.3 84-0 76.6 67.3 ......... 1 
79.6 76. 1 72.8 69.4 62.7 ,.., 49.3 ......... 

:~ 66.7 63.9 61.0 68.1 62.4 46.7 .... ......... 7:.:3,,1{ 
63.6 61.3 48.9 46.6 ·U.8 37.0 3", ........ 
47.2 ".1 43.0 40.9 36.S 32.6 28.4 ......... 

105. 1 101.8 98.' ... , ... , SI.9 76.3 68.6 1 
80.4 77.8 76.1 72.6 67.2 62.0 66.7 61.5 J( 
67.6 ".3 63 .• 60.8 56. ' 51.7 47.2 42.7 " 'X< 64.' '"' 60.8 49.0 " .3 41. 6 37.9 34.2 " 47.9 46.3 44.6 ". 39.7 36.4 88.1 29.' n" 41.3 39.9 38.' 37.0 34.' 31.3 ~ 2.5.6 

96.1 91.5 87.9 84.8 77.2 70.0 62.8 ......... 1 
72.6 69.7 66.' 64 .• 68.3 62.5 46.8 ....... :: 61.0 58.5 66 .• 63.' 48.6 43.7 ".7 6x3,,1{ 49. 1 47.0 .... 4<, 38.8 34.7 .... ......... 
43.2 41.4 89.' 37. 7 34.1 80.' 26.8 ......... 
37.2 " .. 34.1 '" , ... 26.2 23.1 ......... 
74.2 71.3 .... M.' 69.8 .... 48.3 ......... " ".1 63 .• 50.9 " .8 ".7 40.6 36.3 ......... ": ..... 42.9 41.1 89.' 36.0 32.6 29.1 ......... 6:s:S~ 
33.8 3~' 81.1 29.' 27.1 24.4 21.8 ......... 
28.3 27.1 26 .• 24.9 22.' 20,4 18.1 ......... f. 
62.3 69.5 68.7 53.8 48. 2 42.6 ........ .......... tt 
48.6 46.3 ".0 41.7 37.1 32.5 ........ .......... ")I 39. 1 37 .2 ".3 88.4 29.' ".8 ...... .. .......... ,,3 .... .... 26.6 26.1 22.1 1I1.l .... j ...... 

"f. 24.7 23.' 22.2 20.9 18..4 15.9 .................. 
LoadIIO the rl«h' 01 the IIgzag Iwe ar9 for lengtlui greater than IX; radlL 



,., BETBL E H EM STEEl, COMPA!'<'Y. 

SAFE lO"OS IN TONS OF 2000 LBS. fO R 

T 
ANGLE STRUTS WITH SQUARE ENDHCont/nued). 

TWO UNEQUAL LEG "HG~[., 
LONG LtG. BACK TO a,t,CK W ,.,."RT. 

-'l1""~~ 
AUO .... bh,\llrea per 1I<l.u.a!'e In<:h: 

13,000 It.. lor lcngtlll IInder S(o re.d il. 

1!>,000---&> { lor length , over 86 radi! • 

'" . ~~ " =- .rTYI a.4i1ll 
" UNBU""ORT[O LENGT'" OF STRUT. 

,: , .... 1~loo, 6r.:: 2 3 4 • • 7 
So! .... ..-

I-" ". ,!>- ... f--!'- " ----I-
.\( 10. 12 1.21' 65.8 65.8 64.8 62.0 69.2 .... 

4x3~ !< 7.00 1.23 4;).6 45.6 45.0 ~3.1 41.2 39.4 

/' 5.34 1.25 84.7 34.7 34.4 38.0 31.6 30.2 
.trjO 1.26 "'.3 29.3 29.0 27.9 26.7 25.6 

~ 
8.38 1.22 61.0 61.0 60.2 57.7 56.1 62.6 

.. 3 6.60 1.'" 42.3 42.S 41. 9 40.2 38.' 36.7 
4.96 1.26 32.2 32.2 82. 0 30.7 29.4 28.1 

f , 4.18 1.27 27.2 27.2 27.0 25.9 2.\.8 23.7 

J( 8.62 1.04 66.1 66.1 as,i 61.0 48.2 45.5 

S~l( 8 !< '.00 1.07 39.0 89. 0 37.6 85.7 33.' 32.0 

'/~ ' .60 l. o<J 29.9 29. 9 28.9 27.5 26.1 24.8 
3.86 1.10 25.1 "'.1 24.3 23.2 22.0 20.8 

Ii 6.72 1.07 43.7 43.7 42.1 40.0 38.0 85.8 

S>sx2}i !< 5.'" 1.09 35.8 35.8 34.6 32.9 31.3 28.' 

< 4.22 1.10 27.4 27.4 ".6 25.3 24.1 22.S 
3.56 I. II 23. 1 23.1 22.5 21.4 20.4 19.3 
2.88 1.12 18.7 18.7 IS.2 17.4 16.ti 15.7 

h 0.56 .91 88.1 3.5.7 33.' 31.6 29.6 27.6 
3x2~ / ' 4.44 .92 28.8 28.5 26.9 25.3 23.7 22.2 

3.24 ." 21.1 20.' 19.5 18.6 J7.5 16.3 
' )( 2.62 .95 17.0 16. 9 16.0 15.1 14.2 13.3 

!<Ii 4.50 .92 29.3 28.8 27.3 25.7 >U 22.5 

'" 
SA6 .94 22. 5 22.3 21.1 19.9 I S.7 17.4 

h 2.94 .95 19.1 19.0 IS.0 16.9 15.9 14.9 

!i 2.38 .93 15.5 15.3 H.5 13.6 12.8 11.9 

y; 4.00 .75 26.0 24.7 23.0 21.2 19.4 17.7 

2~x2 )(Ii 3.10 .77 20.2 19.3 17.9 16.6 15.3 13.9 
2.12 .78 13.8 13.2 12.3 11.4 10.5 8.' 

h 1.62 .79 10.5 10.1 8" 8.8 8. 1 7,4 

;.. 3.12 .77 203 19.4 IS.1 HI.7 ] 5.4 14.0 

2~x1}{ 2.32 .77 IIi.! 14.4 13.4 12.4 11 .4 10.4 
1.88 .75 1<2 11.6 10.S 10.0 '.1 8.3 

h l.4i .73 8" 8.8 S.2 7.5 ••• '.2 

Loads to the right 01 the z.lgzaa- \IDe ..... for le~ g .. ter thII.o 125 radII. 



BETHLEHE~I STEE L COMPANY. '" 
SAfE LOADS IN TONS OF 2000 LBS. FOR 

ANGLE STRUTS WITH SQUARE ENDS-{Contlnlltd). 
TWO UNEGUAL L EO ANOLIEI, 

LONG LIEGS IAell TO IAeK """ A"ART. 
Allowableltr_ per "'I"a.., Inch, 

13,000 11:01. IQr lengthl under 3tI radII. 

15.(J(I(l.....65 ~ IQr lengthlGur 1M radII. • 

1 ___ --'-"=.'i·="=·=·oo"~'='O°:...:'T'=·=O'=H'T°='-·O''i"="=''---.--1 nhl·1 a: 
'~ I '~ ! ~ I ~ _':':'_·I_t.:I!::::::",--! 

53.6 
31.6 
28.8 
2-1.3 
60.1 
35.0 
26.8 
2'2.7 
42.8 
3<).2 
23.4 
19.7 

50.9 
".6 
27 A 
23.1 
47.5 
83.3 
25.5 
21.6 
40.0 
28.3 
22.0 
18.5 

83.8 31.7 
27.9 26.3 
21. 5 20.3 
18.2 17.2 
14.8 14.0 
25.6 23.6 
20.6 19.0 
15.2 14.1 
12.4 11.5 
20.8 ] 9.2 
16.2 15.0 
13.9 12.9 
11.1 10.2 
15.9 14.2 
12.6 11.8 
8.7 7.8 
~ 6.1 

12.7 1 1l.4 
9.4 8.5 
7.5 6.7 
56 4.9 

10 11 
~ ~ 

48.1 1 45.3 
33.7 31.8 
26.0 24.6 
22.0 2(1.8 

42.5 39.7 36.9 34.2 
80.0 28.1 26.2 24.3 
23. 1 21.7 20.8 18.9 
19. 6 18.4 17.3 16.1 

)l 
Ji 4x3~ 

!. 
"'.0 
31.6 
24.2 
20.5 

42.4 39.9 37.4 34.8 32.3 K 
29.9 28.2 26.4 24.7 23.0 ~ 4 x 3 
22.9 21.6 20.3 19.0 17.7 i~ 
19.4 H'T8.~3-r,'~7~.2'-l16.1 15.1 H 

8i.3 34.6 81.8 29.1 26.4 ... ...... K 
26.5 24.6 22.8 20.9 19.1 ......... ~ 3,,%3 
2(1.6 19.2 17.8 16,4 15.0 ......... Ji 
17A 16.2 15.1 13.9 12.7 ......... h 
29.7 27.6 25.& 23.& 21.4 ........ , ~ 
24.6 22.9 21.3 19.6 H.9 ~ 
19.0 17.7 16.& 16.2 13.9 J\ 3}{x2" 
16. 1 1&. 1 14.0 12.9 11.9 h 
18.1 ~ 11.4 10.6 9.7 ......... J.( 
21.6 19.5 17.6 ................. .. ........ -h 
17.4 11).8 14.2 ......... ....... ......... ~ 3 x 2}{ 
12.9 11.8 10.7 ................. ........ If 
10.5 9.6 8.7 ......... ......... ......... '" 
17.6 
13.8 
11.8 

••• 
16.0 
12.6 
10.8 
8.6 

14.4 ........ . .................. }{ 
11A ... ..... ................. J\ 3x2 
9.8 If'l 
7.7 '" 

12.4 ............................................ . }{ 

1~:~ . ::::::::: ::::::::: t 2}{ x 2 
6.4 ........................... ... ........... If 

]0.0 ...................... ..... .... ... .......... n 
7.5 ......... .. .. ..... ......... ....... h 2~xl" 
'.8 ......... 1. ........ ......... )( 
4.3 ......... ......... ......... -h 

Lo&dlI to the right Gf the dgug nne Are 10. lengthll grea~ thlllllU radII. 



222 B ET H LEHEM 8TEF. L CO MP A N Y. 

MINIMUM SPANS IN FEET ON WHICH THE CON NECTION AN GLES FOR 

AMERICAN STANDARD X BEAMS 
CAN 81: USED "OR GREATII:ST SAFE UNIFORML.Y 

DISTRIIiIUTED L.OADS . 

1~'~'~"~T~'~"~'~"~'j'~'~T~'~O~"~'~'~'~'O~'~'~'~O~'~Ot' TC'~O~'~'~'- 1 .... kill .... : a-riDr1D,0Ii01k,'-U>(al,1IOI .... ,.. ...... 1 ..... ... I: eo.- ..... , .. No.. fruat.,poIIIo" oIUr Oouoclioa. 
,~ tH. "" Pi... 10 • __ .. JItdIr ..:iii • ",b Iiitn- li"t SHot. 

-- ~~_" o.:=- l--:"::::Wi"C";C·":-::T-:::OC:-:CT7::: 8,~:. .. ,.~. 
- fi" L"" I N' I Ji" I N' I )( " "-, .•. 

~Iso:- 1·'7~. 7+1~5.~0+'15~.-~1 17.7 20.2 23.0 28.3 S5A 1-1"&,,,,---j 

2() SO. 14.8 14.8 15.'1 17.4 19.9 23.2 27.8 34.8 
2Q 65. 13.9 11.8 12.3 13.9 16.8 18Ji 22.2 '1:1.7 

18 

l ' 

" l' 
" 12 

10 

9 , 
7 

6 , 
4 

". 
SO. 
w. 

13.7 10.7 11.2 12.6 14.4 16.7 20.1 U.l 

" 40. 
31.6 

25. 

21. 

10.7 16.0 
8.2 12.2 
8.5 8.9 

6.9 9.0 
7.3 7.2 

9.3 7.4 

7.7 6.7 

18. 6.2 ' .3 
8.1 

4.4 

2.' 
I.' 

Hi. 4.9 

12.2l 6.6 

9.76 4.1 

7.60 2.8 

16.8 ]8.9 21.6 21).1 80.2 37.7 
12.8 14.4 16.6 19.2 23.1 28.9 
9.3 10.0 12.0 13.9 16.7 20.9 

9.4 10.6 12.1 14.2 17.0 2l.2 
7.6 8.6 9.7 11 .4 13.6 17.1 

7.7 8.7 9.9 11.6 13.9 17.'1 

6.0 6.7 7.7 8.9 10.7 13.4 

4.6 5.1 5.8 6.7 8.1 10.1 

3.3 8.7 4.2 4.9 5.9 7.4 

4.6 5.2 6.9 6.9 8.3 10.3 

3.1 3.4 3.9 4.6 0.0 6.9 

1.9 2.1 2.4 2.8 3.4 4.2 

18.6 
14.7 

13.4 

"'.0 
15.3 
Il. l 

11.3 
9.1 

9. 2 

7.1 , .. 
3.9 

,., 
3.7 

2.3 
The jjTUoteit value glven 01 the leutq>e.n lor .. n, 01 the lO,emlng 

C()ndlUonllll themlnlmum'poo.n lor which the connection may be UIIO!d. 

W E I G HT_ o r eOMM II:c.TI O M .I. M a U _ r O il _ TANO.l.II D :r 8 11:.1.111 •• 

....... fI. I .... riPl 01 »opcIo 01 "oipt of DoptIo 01 ..... ~~'L 
.... 0.. CoUdiolL. .... Oat c:.u.otdoL B_. 

24 Inch •. ,., " 
18 " 
16 " 

32 Lbs. 
28 " 
24 " 
2-1 " 

12 Inclle.. 

\ 1~ :: 

18 Lbs. 
12 " 
12 " 
12 " 

7luches. 
6 " , " 
4 " 

Weigh" glven do not Include rive" for field connection-. 

12 Lt".. 
7 " 
7 " , " 
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CONNECTION ANGLES 

FOR AMERICAN STANDARD l: BEAMS 
AND CHANNELS. 

24"1 20"1 

I~-~-~-~~-~-~t-i " I ~-~-~-.--.--~tT' 
+++++++~~ , , " I I ~ ++++++_t._ , I I , I I I , I , I , I 

-t: " ~" I '.-t. t- ' , , '+~ I I I I I I .- - -+-+-+-~ - l-t--t--t-t--t-+ -
~' J ~' , I ',p " 

1!4 "1 ~~~1;~~tw : 1·!4 
*1 I I I I I' " 

1!4 12~12~"S"~~m 'f1X1: 
2·Ls. 4' x 4 ' x !)S' x 1 ~ 5~' 

18"1 
2·Ls. 4' x 4 ' x !)S' X 1~3' 

It-tt-t-trr" ; + + l' -~ 
" I I I I I " 1,5IandE -f.-12Iandr 

I<-S~~!V~ ,I' I , , -+ 3..UI' W 2W , " -t-t---t--t--. I, 

I t-:+~-tt~1,~ I I , ~! +-~~t~" +---+--+ -'i"-t12~~~~'~~~I+-t-t i" 
_ ~ 2·Ls. 4' x 4 ' x !)S' (/J ~ 

iii : xl(.OW I I I 

1+-t-+-tP~' 10; 9; 8"and 7" ~It++fl~~ 
, I I I I '.f1 Is and E s • * I I '.f'1 " 

'''''I' ~ ; ""1:,1'" "'. gr"". ~ 2·Ls. 6 ' x 4 ' x !)S' <> -t-- -~" 2·Ls. 6 ' x 4 ' x!)S' 
x 0(.10' 1 t -t _2 !. x O'-7~' 

(/J I _~. 

6 "and 5" I I 4"and 3" 
IsandEs "rst-r~" Is and [8 

<> [ll~l 
~ +-+ -~-

<>[!t- " ~ + -~~" ~, '>P1 " ~+t, 1~: ~, XI: 
_L- 2·Ls. 6 ' x 4 ' x !)S' , 

xO'·5' I , 
~2~" ~rlP~" " ..... Q ..J __ 

1;, ~" 
iL 
~~" 

2·Ls. 6 ' x 4 ' x %' 2·Ls. 6) x 4 ' x %' 
xO!..2~' xO'· ,~, 

All holes ti" diameter for %" diameter rivets or bolts. 



~. BETIII,EU E :M S TEEL COMPANY . 

Cl n iRON S£PARATOR S FOR 

AMERICAN STANDARD :t BEAMS. 

1~ I: I ~ 0 . .. 
:.--.. --.. . , !---.a----! 

8epe.r&ton for 18, 20 .. nd 2~ Ineb beIo.lIl8 a re 1;' Incb metal. 
Bepualon for ' to 15 Inch bMmI are >" Inc metal . 
Be~nton for 3, 4 .. nd r. Inch beot.m.s are ~ Inch gall pipe. 

SEPARATORS WITH TWO BOLTS . 
- --
DJmGJ1nor 0' I W . DIIU .CIS. .,," 1"IIGID II 1OIJJlII. · ... ' i~~w; .~ .. "wi .,......... I WUud bu.. 

.,... 1_ JoI1. '-..... -I: Coo..,. w:e ra><n ! lor 1" ~~ hi" ...... , .... ~! of 1"- CooIOr, ........... ~b<k .,t;.t) !ddl:r J"~1k ~tiouJ 
. boMo.l~ 5 ! C 5 JI:!. 5 Jr.::o. -------

X 24 24 ~:rI 14" 7" 7 12" 9 28.2 8.65 3.1 .25 
X20 20 .00 14~ 7'" 6Ji 10 9 22.9 3.00 3.1 .25 
X20 20 ~:r 13 6J( 6:.( 10 8.1( 21.0 3.00 2.9 .25 
X I' I ' .00 12>' 6~ 6 10 8 18.7 2.70 2.8 .20 
X I' I' 80.00 18Ji 7 6,1i 7>' 8J( 12.6 1.65 3.0 .25 
X I' 15 60.00 12M 6>' 6" 7>' 8 12.2 1. 65 2..8 .25 
X I' 15 42.00 11 M 6 6" 7Ji 7Ji n .s 1.65 2.7 .26 
X I2 12 40.00 11 fi J( 5J( 5 7)( 9.3 1.30 2.6 .25 
X I' 12 1.00 10" '" ')( • 7 •. , 1.30 2.6 .25 
---

SEPARATORS WITH ONI: BOLT. 

X IO 10 25.00 ' Ii 'J{ ' Ii ' !i 6.' 1.10 1.2 .125 
X' 9 21.00 ' !i ' j{ '!i • '.7 1.00 1.2 .126 
X8 8 18.00 8)j ' )j ')( ' j{ <8 ... 1.2 .125 

X7 7 15.00 71i ' )j • ')j ' .1 .75 1.1 .125 
X , 6 12.26 7)j ' j{ ' )j 

, 3.' ... 1.1 .126 
X5 • 9.76 ')j '" ' >' ' j{ 0. ' . 10 1.0 .125 
X, • 7.00 '" ;!'l • ' )( 0.' .10 1.0 .125 
X3 • 5.50 ' )( 2J( • 0.' .10 1.0 . 125 

An bo!c.Y. Inch dla.meler. 
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DETAIL DlMENIIONS FOR 

AMERICAN STANDARD % BEAMS. 

_. • .. 1 DIM~".IO" . 1111 I" C H~ • . ... ~- .... ,.:. --,--==;:::::.:,:::...== 
............ "'LIIt. 

1W& rWLKGA 
~ - - --1---'--1 

100.00 
".00 

:t24 24 00.00 
" .00 
".00 

100.00 
96.00 

:1:20 & 20 90.00 
".00 
".00 

%18 

76.00 
20 70.00 

".00 

70.00 
".00 

18 60.00 

56.00 

100.00 
96.00 

:1:1 6 b 16 90.00 
".00 
I!O.OO 

7}( J( 2OJ( I H n 4 
7h H !OJ( 1H n 4 
7", H!Oj( l U i H " 
7-h Ir !OJ( l U Ii 4. 
7 :4 20J( l U if 4. 

7/, Ji 16" I J( If 4 
7it U 16" 1)( n 4 
71l It 16M" 1)( n 4 
7it H 16M" 1)( II 4. 

7 n 16M" I J( If I' 
6n fl- 171M" U ' 3~ 
6U Ii 17 1M" n 3M" 
6>( M" 17 1M" It 3M 

6U H 16,!( I ~ H 3,!( 

'II "15:(1'" 11 3:( 
' I. II " Ji ' " II 3:( 
, II " Ji ' " /I 3:( 

61t 1/, lJ 2 
6U l /{ 11 2 
6U U 11 2 'ltl ll 11 , 
6HttlJ2 

I";' 3;1( 
l it 3)( 
1h 3J( 
1';" 3)( 
Ii, ' 3J( 

• c 

6J( ~ 

'/1 I. 
'Ii " 't. , " 
'" 10 
' Ii " 
'/1 " " j( I. 
6H -?, 

." " 
'/1 I. 
'10 " 6M /, 

:~ I I." 
6t, ~ 
6.Ji /, 

'10 /I 

'I. " , t. 
'Ii " 
'Ii " 



22IlI BETHLEHEM STEEL COMPANY. 

DETAIL DIMENSIONS FDR 

AMERICAN STANDARD :I: BEAMS 
( CO NTINU~O) . 

t">- l l wI 1-, , p ~ 

I J I .J . 
• t. t : I( ~ ____ __ -1.. ____ __ _ "I""!1( 

.... 'To O I M~N SIONS I " INC M~ •• 
s.ou. or I I -,-"':::;:':::';::::::':'::";=:;::'--I-q ..... .... rtLbo., ... 1- Ii .... 

w-. FWLKGABC "~ 

J:15 & 15 

75.00 6U U 11K 1J( H 3:4 
70.00 '/' II 11 J( I ii II 'J( 
65.00 61t H 11K I H H 3,1( 
60.00 6 U ll ~ 1" it 3,1( 

00.00 5}( H 12~ 1,l( J( 3 

J:15 15 50.00 lit! U 12~ 1~" 3 
45.00 6ft U 12~ 1.04 ,,3 
42.00 6~ U 12~ 1}( " 3 

65.00 on H 9,l( 1 ~ H 3 
"'.00 61l tI OJ( I ii II , 

1:12 & 12 .t %.00 6ft I, 9}( l ;ra H 3 
40.00 6J( II ')< I ii II , 
35.00 "It n 9Jf 1" it 2]( 

1:12 12 31.60 6 H 9]( 1" H 2}( 

X IO 

40.00 

".00 
10 30.00 

"'.00 

"" J( 8 '1\" 8 . ft II 8 
' 11 /, 8 

I 
I 
I 
I 

II 
II 
II 

II 

2)/ 
2)/ 
2)/ 

2* 

'J' " 6J( I. 
6ft I. ,* Ji 

' Ii Ji ,,., ii 

'" /, 'I. )i 

6ft " 
' II I. 
'/' Ji 

'" /, 
'I. /, 
'Ji )i 

5J( I. 
61i Ji 
5~ If 
5h J.( 

X9 
".00 

9 30.00 
2.>.00 
21.00 

' 1\ II 7 
' 11 It 1 

'11 111' ' It II 7 

I 
I 
I 
I 

2~ 6)( i, 
2": 5/, ~ 
2" 51. /, 
2" "" )i 



BE TH LE H EM S T EEL COMPANY. m 

DUAJL DJ_ENSIOWS FOK 

AMERICAN STANDARD J: BEAMS 
(CONTINUII:O) . 

i} w l- ~-, JW m-----1- -T 00 
r J t l .I. ... .. 0 0 , , , 
.~ I ! ...... - ... -- -t; 1"·o-Hw ... I1.~ I< !-i+------...,.------~ I< ,. " --

I ...... 
or'''~ 

DI/III IN_ION _ IN IN CH I_. - I"NO . -. _ ..... 
F W C ... . ..... L K G A • - '-I -1-

" ... 'll II 6J( Jj H 'J( '1< Ii j( 

" 8 23.00 ' 11 I< 6J( il H 'J( ·i. I< j( 

20." 'h II 6J( Jj H 'J( ." J( j( 

18.00 • Ii 6J( Jj H 'J( '1< I< j( 

20." 'Jj II OJ( Jj " 'J( 'J{ I< " Z7 7 17.50 311 II OJ( Jj " 'J( 'Ii J( " 1~" '11 J( 'J( Jj " 'J( 'J( I< " 
17.26 '11 It 'J{ j( : H , 'J{ I< K 

I 6 • 14.76 '1\ II 'J{ j( H 
, ." J( K 

"" '11 II 'J{ j( \I , 'J( I< K 

14.75 '11 J{ 'J{ j( I. 1j( ')< I. J{ 
I' • "" 'h II 'J{ j( I< 1j( 'Ii j( )< 

9.76 • II ')< J( I< 1j( 'J( I< >< 

10.60 2Jj H 2j( K I< 1)< 'h I< )< .... 21\ H 2j( Jj I< 1)< 'K J( )< 
I ' • ... 211 II 2j( K I< 1)< 'J( 

I< I J{ 
7." 2n I. 2j( 1 K 1. 11)< '1< I< )< 
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DETAIL DIMENSIONS FOR 

AMERICAN STANDARD CHANNELS. 

I< i""';"---~-""--+~IC 
I,t I t 

Jl~ tW if; 
....... Z I':oroe:. _,-_D_' .,-'_"_'~'D_"_·'-I '-"-"I"-'-''-'I '-'~-I~'" 
_-_ . _[:;_~ _ ..... _1 F W L K ~~~,-=- !~ 

CI' 15 

00.00 

50.00 
45.00 
40.00 
35.00 

33.00 

40.00 

35.00 

012 12 30.00 
25.00 

20.50 

35.00 

30.00 

CIO 10 26.60 

C9 

20.00 

15.00 

25.00 

20.00 
9 

15.00 

13.25 

au tt 12J( l Ji ' ~ I 2}.( atl U ' J( 

' II II ,,];" Iii I Ii I'];" ,];" II J{ 
3H '" 12J( l Ji H 2)( 3}i H J( 

' II II 12)( l li

l
ll I I ii , J< J{ 

au Ii 12:.( l Ji H 1]1 2U }4 . J( 

au U 12).( l Ji H IU 2U}{ J( 

ali it 10 1 I it 2 3J4 H J( 

' ft II 10 ,I I" 12 ')4 II J{ 
' II 11 10 1 11 2 , n J{ 

ah Ii 110 1 U 1)(12.11 il )( 
2M -Ir 10 1 H J)( 2H Ji )( 

' n II 1')( Ii Ii I 2 'n Ii J{ 

' ,0, /I ')4" Ii ' ' ... J{ J{ 
2i/ II ' )4 Ii Ii 2 , J< J{ 

2/1 Ii ')( " n I",,, n J{ 
2U it SJ( U i, 11,1{ 2}( I f J( 

21\ II 7)4" Ii I j{ 'Ii !I )( 
211 II 7)( " Ii I J{ ' " J{ 

211 " 7)( )j I III I ii 2f1 1 " j{ 
2", 1/ 7)(1 " III lli j 2)( f. j{ 
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DET .... L DIMENSIONS fOR 

AMERICAN STANDARD CHANNELS 
(CONTINUEO). 

IC i'"+-~-I.-.---+~IC I,: I.:...to 

JJi !w It}r 
~ Toldl DIMENSIONS IN INCHES . 

..... .... .. '~ I I 
IUlbIr. ~ Lk ~~~~ GAB c 

C8 

C8 

8 

7 

6 

• 

21.2(; 2" U 
lS.76 2H H 
16.25 2-(, U 
13.i6 2H if 
11.23 21i .;. 

19.75 
11.25 
14.75 
12.20 
9.75 

1MO 
13.00 
10.50 
8.00 

211 
211 
211 
21f 
2/. 

6)( ii " 
6)( ii " 
6)( ii " 
614 " " 
6)( " " 

'ii)( " '" )( " '''1)( II 
' " )( II '''1)( II 

1".1. " 
l ~ 3 If 
I ~ 2?, n 
1)( 2f! " 
I}( 2~ -h 

1" '" 1I I~ 3 II 
l }( 2+1 )4 

1)( ' 1\ " 
1J4 2ti J4 

11 .50 
'.00 
6.50 

2,. 
lit 
1)( 

' " )( II 1" 
''')( II 1" 
' " )( II 1" '''1)( .11 1" 

II 3)( " !. 1)( 
II 3)(" I. 1)( 

.." g~ "/l l 

3 I. 

' li " 211 )( 

7.2.5 'I 6.25 5.25 

2~ ~ 1'1 1 

2)( " fi 1 
2~ ~ h I 

2t: fi 
2J( If 
211 )( 

)( 
J( 

J( 
J( 

J( 
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RIVET SPACING rOR ANGLES. 

STANOARD SPACING OF GAUGE: LINES. - GA UGES. .. - - GA'u G1: . """'-..... A B C liTtL ..... A .~ 

--------- --------
8 , 3 , I , Ij( :: 7 ' ){ ' ){ 3 1 '){ I" 
6 , 

'" 'j( 

:= 
21( I I( , , 2 I i( 2 I " , 

'" Ii( I I i( 1 
3){ , I" " STAGGERED DISTANCE CENT!:". OF RIVETS. 

TABLE GIVING DISTANCE 0 FOR V ... RYING V ... LUES OF P AND C . 

M tNIMyM S T A GGER FOR CLEARANCE IN DRIVIN G. -- 5 ...... 5 ...... 5 

E J( Ii .. , . Ji li"" E J( 1i",,1 Ji Ii"" E i( .", " .... ------ --- - - --

If I )i I )i I" I" j( I )i Ht 0 

:~ In :~ :Ji" " I 0 .* tI Ij( 0 0 
1,0, 1,0, ' ,0, 

X _I" tor Yt;/I rivets. X_l:l\"for ~/I riTets. 
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PART III 

GENERAL INFORMATION 

ReLATING TO 

STEEL CONSTRUCTION 



BETHLEIIEM STEE L COMPANY. 

NOTES ON THE STRENGTH AND 

DEFLECTION OF BEAMS. 

The general nolation employed throughout is as follows: 

/I = area of section, in square inches. 
L = length of span, in feet. 
I = length of span, in inches. 

W = load unifonnly distributed, in Ibs. 
P = load concentrated at any poinl, in lbs. 
d _ depth of cross1ection, in inches. 

!'of = bending moment, in foot-lbs. 
". = bending moment, in inch-lbs. 
n = grealest distance of center of gravity of seclion 

from top or from bottom, in inches. 
; -== stress, in lbs., per square inch in extreme fibers of 

beam, eilner top or bottom, according as !II refers 
10 distance from top o r from bottom of section. 

o maximum deflection, in inches. 
I _ moment of inertia of section, neutral axis through 

center of gravity. 
I" = moment of inertia of section, neutral axis parallel 

to above, but not through center of gravity. 
z = distance belween these neutral axes. 
S = section modulu!t. 
R = least moment of resistance of section, in inch·lbs. 
r = radius of gyration, in inches. 
C = coefficient of transverse strength, in lb!. 
E modulus of elasticity (29,000,000 for sleel). 

For a beam of any cross-section the relations existing 
between the properties of the section are as follows: 

I" = I + /lz '. r=,q; s - ~. 
I 2 R = ;I /5. C = 3 / S. 

The moment of resistance of the interna l stresses of the 
beam resisting flexure must be equal to the moment of the 
external forces which. act on the beam producing bending. 
The moment of resistance of a section is usually expressed 
in inch-Ibs., in which case the bending moment must be 
expressed also in inch-Ibs. 
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The relations existing between bending moment, moment 
of resistance, section modulus and stress per square inch 
are expressed thus: 

m = R. 5="7. 
m = fS. f = i-

When the bending moment is in foot-lbs., the following 
relations are useful: 

C = Sl\t. M = ~. 
II \V is a uniformly distributed load in Ibs., and the span, 

L, is t.1ken in feet, then: 

c = WL. 

The last two fonnulas are convenient. To find the safe 
unilonnly distributed load in Ibs. for any section, it is only 
necessary to divide its coefficient of strength by the span in 
feet. If the unifonnly distributed load in Ibs. is given, mul
tiply it by the span in feet and the result is the coefficient of 
strength required by the section. 

On the next page formulas are given for finding bending 
moments, safe loads and deflections for beams loaded and 
supported in usual ways. Bending moments will be in foot
lbs. or inch-Ibs. according as the lengths are taken in feet or 
inches. To obtain deflection in indies the lengths must be 
taken in inches. 

For illustration, take a center load of 30,000 lbs. on a 
span of 20 feet: 

)1 ~'~ X 20 = 150,000 foot-lbs. 

C """ SM = 8 X 150,000 = 1,200,000. 

The nearest beam is a 20" Bethlehem special I beam, 
weighing 5S.5 Ibs. per foot, which has a coefficient of 
1,2M,SOO. 

If the bending moment had been taken in inch-lbs., then 

m ,.,. 30.0~ X 240 = 1,800,000 inch-lbs . 

•• s """ 7 = 1,800,000 -+- 16,000 = 112.5 

The beam selected by the first method has a section 
modulus of 117.6, which is the nearest to that required. 
Both methods of calculation give identical results. 



'" BETBLEUEX BTE EL COKPAN\', 

BENDING MOMENTS AND DEFLECTIONS D' BEAMS 
FOR USUAL METHODS OF LOADING. 

p 01" W _ toW 1<*1 I _ moment of Inertia 
I _ 1_11(\11 of be&DI It _ moonl ... 01 elalOcllJ' 

(L) ....... &I_ ........... ltU .... (I.) ....... • 1_ ..... uIfanoll J.W,l 

""r-----+--n
-- -- ' 

w 

I __ n ___ <_nnnn--.! I 0 Safe loa<\ -14' Ib.t rlyen In table&. 
Sale load _ ~ that glun In tabla Muimum benUi' moment at point 
Mu.Jmum bendEnr moment at point 

of ' IIPport. _ 1'1. nl lupporl _ T' 
Maximum .h.r It poIot of IUppOrt Maximum 1lI_ ... t POtnt of IappO. t -,. _ W. ". DeftecOOn _:::;.. Deftect10n -m 

--
(8.) --=:u:.'"'01 boIltDdt,l1aclt loKiI. (4.)'" .. ppont( 01 \IotIo..u ..", uIIonaIl .-

10-- - ------,----------,1 w o (5 [J [d------+-------U 
s..lo load _ X Iha' l iven In table&. 
Kulmum bendln. moment &1 mid-

Sale lo.d _ that given In tables. 
lII .. :dmum bending moment &, mid-

dle 01 be&III_!}. WI 
die 0 1 b80m - -S- ' 

Xulmnm ""ear '" poInm of wppOn 
- ~ P. 

Muimnm lb • • fit poInu of IUpport 
- Xw. ". Deflectlon - mgt' De~ecllon-~. 

(5.) ~&lMQ""dIp...,... . ""- (L} '" .. ".nti al. Wk"" m~ 
rioI_ 

lE:"(1j------ tJ LH::~---,-~~:[J ~ -~--+------: 
Sale load _ ttat linn In t&bl. X 

" .... Safe load _ u..t IiTen In tab1. X 
MaIlmuDl bendlnc D1OIlleD~ under I 

loa(! -!.f!? ... 
Maximum b(>ndlnl' moment between 

lIaIlmum Ibeaft: at R1ppO,t,. and 1~_~ Pr.. 

_~ .t other $IlppOrl - !p.. Maximum lb. , between la.d P(! 
neucr IlIPPOtl. _ ~ P. 

"u. Detlec. _ ~ J ,,(2k). Mu. Del!l.ect1oD. _ ~I (8ft-~.) . 
• 
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MOMENT Of INERTIA AND SECTION MODULUS 

fOR USU AL SECTIONS. 

J1] 

1I_tl.r..tla. 

I 

bb' 
1' -S-

-• 
bb' 
e 

- ---1-----1----1 

'-£J 

-0
---,. 

, " .. . - _. ~ 
____ .L 

;fj:e---~T 
~-- , ---_'!C. 

bh' I-a:e 

1- 0.0491 (d4-d,.) 

b D1+bu I-(b-b )a' l- I , 1 , 

!Ii bh " 
D.~ 

I 
i<h 

r 
)jh 



BF,TRLl:RE~1 STEEL CO~l l·ANY. 

DEFLECTION 

OF'STEEL BEAMS AND GIRDERS UNDER 

TRANSVERSE LOADS. 

Using the notation given on page 232, the deflection, in 
inches, of a steel beam or other section under a uniformly 
d istributed load of IV, in Ills., is found from the formula, 

D 5 lVi" _ 5 lV( l t L l' 
= 384"""ET - 384 - "Er 

When IV is the sale uniformly distributed load corre
sponding to a coefficient of strength C, the following relations 
exist between IV and C and the properties of the shape ; 

C I W= Z' and C= 7i/S=%/n' 
Substituting these values in the aoove formula, then, 

D =-!§§ . 

When the fiber stress is 16,000 Ibs. per square inch and 
the modulus of elasticity of steel taken as 29,000,000, then 
the deflection, in inches, is given by the formula: 

D = 0.OJ655L I . 

'" tn the case of a beam, girder or other section symmetrical 
aoout its neutral axis, In equals the depth of the beam. The 
deflection, in inches, o f such a section under its safe 
uniformly distr ibuted load which produces a fiber stress of 
16,000 Ibs. per square inch is given by the simple formula, 

0.OJ6!i5L 1 J L 1 D=----;z , or very nearly = 60 ({ ' 

The table on the opposite p.'lge gives the value of the 
expression O.01665L· for sp.'1t1s from 1 foot to 60 feet. 

The safe loads and corresponding deflections for other 
usual cases of loading, as compared with the safe unifonilly 
distributed loads given in the tables, are as follows: 

Beam supported at oolh ends and loaded with a single 
load concentrated at center of span. Safe load = J{ tabular 
load. Deflection = /r;. 

Cantilever beam, fixed at one end and unsupported at the 
other, uniformly loaded. Safe load= )( tabular load. Dcftec
tion = 2,\. 

Cantilever beam, fixed at one end and unsupported at the 
other, single load concentrated at free end. Safe load = " 
tabular load. Deflection "", 3-n,. 



BF.THLEU1D{ STEEL CO:.lPANY. '" 
DEFLECTION COEFFICIENTS 

' O R UNIFORMLY DISTRIBUTED LOADS . 

rlar.R S TRES., 18,00 0 LaB. "'" BQUARt I NCH . 

~ I 
--

........ "':f' ........ ;;1 ........ "'.I" I -~ I 
CooI.deal. ~ CotI.<i .. l CodId_1. 

~ CooI.deal. 

-
1 .0166 16 4.2372 31 15.9062 4G 35.0234 
2 .0062 17 4.7834 32 16.9490 47 36.6628 
3 .1490 18 6.3628 33 18.0248 48 38. 1352 
4 .2648 19 0.9752 34 19.1338 49 39.7407 

• .4138 20 6.6207 " 20.2759 bO 41.3793 
6 .5959 21 7.2993 36 21.4510 .1 43.0510 
7 .8110 22 8.0110 37 22.6593 62 44.7569 
8 1.0.593 23 8.7559 38 23.9007 " 46.4938 
9 1.S40i 24 9.6333 39 26.1762 " 48,2648 

10 1.6562 " 10.3448 40 26.4328 ,. 60.0690 
11 20028 26 11. 1890 '1 2U234 .. 51.9002 
12 2._ 27 12.0662 42 29.1972 " 63.7766 
13 2.7972 28 

12.
9766 1 43 30.6041 " "'.-l ' 3.2441 29 13. 9200 .. 32.0441 " 67.6166 

l ' 3.7241 '" 14.8966 45 33.5172 60 59.0862 

These coefficients furnish a convenient means of findi ng 
the deflection of steel sections under their uniformly distrib-
uted safe loads for a maximum filler stress of 16,000 lbs. per 
square inch. 

To find the deflection of a steel hearn, girder or other 
sectiOIl which is symmetrical about its neutral axis, under 
the abol'e conditition of loading, divide the deflection coeffi-
cient found in the above table for the given span by the 
deWh of the beam in inches. The quotient will be the 
de ectiotl in inches. 

To find the deflection of an angle or other section which 
is not symmetrical about its neutral all:is under the above 
condition of loading, divide the deflection coefficient in the 
lable for the given span by twice the g reatest distance, in 
inches, of the neutral axis from the outside fiber in the 
direction of bending. 

Under uniformly distributed loading correspondin! to 
other intensities of stress the deflection can be foun by 
simple proportion. Thus, for a uniformly distributed load 
producing a fiber slress of 12,000 Ibs. per square inch the 
defleclion will be um or J( of that found by the use of 
the above coefficients. 



BETHLEHBM STEEL CO)4PANY. 

--1t- MOMENTS or INERTIA 

or RECTANGLES. 

..... WIDTH OF RECTANGLE. 

• .... j(" h " W' h " W ' II" W' , <60 3.26 3.91 4.0< 5.21 5.86 6.51 
6 ~60 '.63 6.76 7.88 9.00 10.1 3 11.26 
7 7.15 8.93 10.72 12.51 14.29 l aoS 17.86 
8 10.67 13.33 16.00 18.67 21.33 24.00 26.67 
9 16.19 1<9' 22.78 2M' 3<>.38 34.17 37.97 

10 20.83 26.04 31.26 36.46 41.67 46.87 52.08 
11 27.73 34.66 41.59 48.53 55.46 62.39 69.32 
12 36.00 45.00 64.00 .. 00 72.00 S1.00 90.00 
13 4fj.77 67.21 6S.66 BO.10 91.&1 102.9S 114.01.3 
14 57.17 7lA6 SU5 100.04 114.33 128.63 142.92 

I' 70.31 87.89 105.47 128.OS 140.63 158.20 175.78 

I' 85.83 106.67 128.00 149.33 ]70.67 192.00 213.33 
17 102.85 127.94 103.63 179.12 204.71 23<>.80 255.89 
18 121.50 151.88 IS2.25 212.63 243.00 278.38 303.75 
19 142.90 178.62 214.34 250.07 286.79 32l.fi2 857.24 

20 166.67 208.33 250.00 291.67 338.83 375.00 416.67 
21 H12.94 241.17 289.41 337.64 385.88 4S·tll 482.34 
22 221.83 277.29 332.75 38321 443.67 499.13 MUS 
23 263.48 816.80 360.22 443.59 606.96 670.33 633.70 
24 288.00 360.00 432.00 .... 00 l')76.oo 648.00 720.00 

25 406.90 488.28 569.66 651.04 732.42 813.80 
26 4lI7.71 649.25 640.79 732.33 823.88 915.42 

'" 612.58 615.09 717.61 820.13 922.64 
28 5il.67 686.00 800.33 1029.00 
29 635.13 762.16 889.18 1143.23 

30 
32 
34 
86 
88 .., 3000.00 

" 3472.88 

" 3998.00 
46 4562.63 
48 6184.00 



-
BETIILElIEl1 S TEEL CON I'ANY. '" 

MOMENTS OF INERTIA -«f}-OF RECTANGLES. 

WIDTH O F R£CTAN G LIE . -.. tiN W' tin W' 
, 

UN IN , .... 
7.16 7.81 8,46 9.11 9.77 10.42 5 ",. 13.60 1M3 15.75 16.88 18.00 6 

19.66 21.44. 23.22 25.01 26.80 28.58 7 
29.38 32.00 34.67 37.33 40.00 42.67 8 
41.77 40.56 49.36 63.16 tiS.tll) 60.75 , 
57.29 'U. 67.71 72.92 78.18 "33 10 
76.26 83.19 90.12 97.05 103.98 110.92 11 
99.00 108.00 117.00 126.00 13&.00 144.00 12 

125.87 137.31 148.75 160.20 171.64 183.08 13 
157.21 171.50 185.79 2 .... 8 214..38 228.67 I. 

193.36 210.94 2".8.52 246.09 263.67 281.25 15 
234.67 256.00 277.33 298.67 320.00 341.33 16 
281.47 307.06 332.65 368.24 383.83 409.42 17 
834.1 3 364.50 394.88 425.25 455.63 486.00 18 
392.96 428.69 464.41 5OO.J4 536.86 671.68 19 

458.33 500.00 041.67 533.33 625.00 666.67 '" 530.08 578.81 627.00 675.28 723.52 771.75 21 
610.04 665.50 720.96 776.42 831.87 887.33 22 
697.07 760.44 823.81 Sij7.IS %0.00 1013.92 23 
792.()() 864.00 936.00 1008.00 1080.00 1152.00 " 896.18 976.56 1057.94 1139.32 1220.70 1302.08 " 1006.96 10\18.50 1190.04 1281.58 1373.13 1464.67 26 

1127.67 1230.19 1332.70 143b.22 1537.73 1640.25 27 
]257.67 1372.00 1486.33 1600.67 1715.00 1829.38 28 
1397.29 1524.31 1651.34 1778.36 1005.39 2032.42 29 

1546.88 1687.50 1828.13 1968.75 2109.38 22JO.00 30 
1877.33 2048.00 2218.67 2389.33 2560.00 2730.67 32 
2251.79 2456.50 2661.21 286b.92 3070.63 3275.33 34 
2678.00 2916.00 3159.00 3402.00 3645.00 3888.00 36 
3143.71 3429.50 8715.29 4001.08 4286.88 4572.67 " 8666.67 4000.00 4333.33 4666.67 5000.00 5333.33 40 
4244.68 4630.60 0016.38 5402.25 5788.]3 6174.00 42 
4880.33 5324.00 5767.67 6211.33 6055.00 7098.67 44 
6576.54 0033.50 6590.46 7097.42 7604.38 8111.33 46 
6336.00 6912.00 7488.00 8004.00 8640.00 9216.00 48 



'" BET D LE n ElI STEEL COMPANY. 

SPACING OF TIE RODS. 
Tie rods r.re used ill lire proof floors to resist the thrust 

of the floor arcbes and to hold the steel beams in position 
laterally. Rods of J{ inch diameter are generallyemplo)'ed 
for this purpose. T hey should be placed as near as possIble 
in the Ime of thrust of the arch, usually 3 inches above the 
bottom of the beams. 

The proper s.lfi:cing of tie rods is detennined !r two 
considerations. he stress on the net area of the r p ro-
duced by the thrust of the arch must nOI exceed 15,000 Ibs. kT square inch. Also the lateral stress produced in the 

ams, or channels by the thrust of the arches must not be 
excessIVe. 

The s~aci'l r~uired to satisfy the first of these require. 
ments is oun in t e following manner: 

Let t = thrusl of arch, in Ibs. per lineal foot. 
,. rise of arch, in inches. 
I = distance between beams, or span of arch, in feet. 

w = load per S<luare foot, in lbs. 
a = net area of t ie rod, in ~are inches. 
d = distance between t ie r ,in feet. 

Then, 
!",l' 

(1); and d = !O,f.XJtkl,., (2) ' = -'" wi' 
The net areas, in square inches, of the usual sizl'S of tie 

rods are as (0110"'5 : 
Diameter of rod W' If," Ii" I " 
Net area, a = O.:.w O. 0.42 0.'" 

For J( inch rods, the size generally used, and for a total 
load of 160 Ibs. per square foot the spacing given by fonnula 
(2) becomes d=IO,. .... I·. 

The effective rise of flat tile arches may be assumed as 
2 inches less than the depth of the arch. 

The ma){imum spacing, in feet, of 1( inch tie rods for a 
total load of 150 lbs. per square foot, producing a stress of 
15,000 Ibs. per it1Juare inch III net area of rods is given in 
the following tab e : 

MAXIMUM SPACING. IN FEET, OF "" TIE ROOS 
FO RA TOTA L LOAD O F 1150 LBS . P£ A S Q UA A £ FOOT. 

'1::." IPJJCm1I lID 01 Ua. 
-

,~ ~,~ 5" 0" 7" 8" ." I 10" 

• 3. 7 6.0 8.2 7.5 8.7 10.0 11.2 1.0 
5 2..4 3.2 '.0 '.8 5.8 .. 

72 I 8.0 • 2.2 2.8 ••• • •• U .. 5.5 
7 2.0 2.4 2.' ••• ., 4.1 
8 2.2 2.5 "' '.1 



BE T HLEHEM STEB L CO:V:PANY. 

It may be necessary to decrease the distance between tie 
rods given in the preceding table or found from fonnula (2), 
in order to satisfy the second requirement that the lateral 
stress in the beams or channels produced by the thrust of the 
arches may not be excessive. 

Let /' = moment of inertia oC beam or channel, side-w,,,. 
h = widthof Aange of beam or channel, in inches. 

x = distance, in inches, of neutral axis from back 
of channel. 

f =fiber stress produced by thrust of arch, in 
Ibs., per square inch. 

The beams or channels may be considered as continuous, 
in which case the stress produced by flexure and the corre
sponding spacing of rods are given by the following formulas : 

For Beams, (S) ; 

Idl,b-x) ForChannels, f = , ,(a); and 

fi17' d= , ,-'Ir' (4) 

177' 
d = \ i{N)' (6) 

Where the thrusts of adjacent a rches are opposed to each 
other, as in the interior beams of a Aoor, the thrust t in these 
formulas may be taken only for the live loads. The sum of 
the stresses produced by lateral thrust and vertical loading 
should not exceed 20,000 Ibs. per square inch. As the vertical 
loading in building construction is usually allowed to pro
duce a fiber stress of 16,000 Ills. per square inch, the lateral 
stress must therefore be limited to 4{l()() Ibs. per square inch. 
In such case the fiber stress,/, in fonnula (4) is to be taken 
as 4000. 

For exterior arches along walls, or around openings, the 
thrust t mUSt be taken for the full live and dead load. 

Channels will be found to require a greater number of tie 
rods than interior beams, and it may be advisable in some 
instances to use a beam for a skewback instead of a channel. 

If formulas (4) and (6) give a greater distance between 
rods than is obtailled by the use of fonnula (2), the value 
given by the latter is to be used, as the stress on the tie rod 
itself must not exceed its safe limit. 

Beams must be held laterally at intervals not greater than 
twellty times the width of their flanges, otherwise thei r safe 
loads as given the tables must be reduced in the proportion 
given in the table at the bottom of page 76. 



~, BETnLE lt EX STEEL CO X PANY . 

BEARING PLATES. 
Steel bearing plates are used under the ends of steel 

beall.S resting on walls to distribute the pressure on the latter. 
T he plate must be of a sufficient size so that the allowable 
safe pressure on the wall will llot be exceeded. 

For good brickwork laid in cement mortar, capable of 
sustaining a safe pressure of 200 Ibs. per square mch, the 
table belQw gives standard sizes of bearmf I!ates which will 
suffice in 5,eneral on o rdinary spans for am! up to 24 
inches in epth. 

STANDARD BEARING PLATES FOR l: BEAMS. ..... • .... ~· I 811 nr WlIH rum ......... . .... -.- = ."~ ... -LbLel&., 
~ ... , ... , .... 

--- - -" 16 16 16 a "., .. 
20 16 16 10 24.0 60 
18 I' 16 14 ,. .. .. 
15 12 12 14 ~ 

16.8 42 
12 12 12 12 14.4 31 
JO 10 JO JO ff 10.0 J8 
9 8 8 9 7.2 II 
8 8 8 8 X , .. 9 
7 8 8 8 ~ 

, .. , 
6 , , , 3.' • ...... , 

Larger I beams, girder beams and s irders will require 
plates of increased size. III such specin cases the size of 
the bearing plate must be detennined by the a rea required to 
distribute the pressure and its thickness then obtai~ by the 
followi ng formula: 

I= X(W-hl!f ' 
in which, 

t = thickness of plate, in inches. 
w = width of ~late pe~ndicular to beam, in inches. 
b = width of ange 0 beam, in inches. 
p - allowable ressure on wall, in Ibs. per square inch. 
(. - allowable lber stress in plate, in ibs. per square inch. 

o r an a llowable stress of 16,000 Ibs. per square inch the 
thickness of the plale required can be obtained for various 
pressures by multiplying ra(w--6), or the cantilever pro-
Jection of the plate, by the ollowing !.:oeffidents : 

Pressure, 11>9. sq. in., 100 160 200 '" 600 
Coefficient, .............. 0.l37 0.168 "'" "'" '.308 



BETIILEUElIl ST E EL COMPANY. ~, 

BEARING VALUES OF PLATES, 

IN TONS OF 2000 I..BS. .. l1J./IY/JIU PlDIlllI PD MlIW 

"" 
l1J./IY/JIU PU'!SDU PIl lQlIm 

" 
I'CI. • DOL 

1= ]00 1 1Ml
l

2OO 
"" 1

50
• 

.. ~ 100 150 200 36. 500 ..... 
Lbo. Lbo. Lbo. Lbo. Lbo. , ... , ... , ... , ... .... - - ------- - --

6<6 I.' 2.7 3.6 6.' 9.' 14xJ4 9.' 14.7 19.6 34.3 49.0 
6x' 2.' 3.6 ••• ••• 120 14xl6 lJ.2 I" 22.. 39.2 66.0 
6x10 3.' U 6.0 10.5 15.0 14xl8 1M 18.9 26.2 44.1 63.0 ... •. , ••• 6.4 11.2 16.0 16xl6 12.8 19.2 25.' 44.8 64.0 
8x10 '.0 ••• ••• 14.0 20.0 16x l 8 14.4 21.6 28.8 60.4 72.0 
8xl2 4.' 7.2 9.6 16.8 24.0 16x20 J6.0 2<0 ... 66.0 80.0 

10xlO 5.0 7~ 10.0 17.5 25.0 18x18 16.2 24.3 324 66.7 81.0 
IOxl2 6.0 '.0 120 21.0 30.' 18x20 18.0 27.0 38.0 6M 90.0 
lOxl4 7.0 10.5 1<0 2<0 36.0 18x22 19.8 29.7 39.6 69.3 99.0 

12x12 7.2 10.8 14.4 "., 36.0 2Ox20 20.0 30.0 40.0 70.0 100.0 
12xl4 '.4 12.6 16.8 211.4 42.0 20x92 22.0 33.0 44.' 77.0 110.0 
12x16 '.6 14.4 119.2 33.' 48.0 2()x24 2<0 38.0 48.0 84.0 120.0 

--
The pressure on masonry of different kinds should not 

exceed the following values, in Ibs. per square inch: 
liDoI III x-ry. rn.an, Lbo. .. a.. b. 

Brickwork in lime mortaf, .....•..•.. ... .... ~ ......... IOO 
Brickwork in cement and lime mortar, ........... 160 
Brickwork in Portland cement mortar, ... ......... 200 
Portland cement concrete, ............................. 360 
Sandstone of good quality, ........................•. .400 
Bluestone and limestone, ............................. 600 
Granite, ..... .. ................•................•......... . ... 600 

Frequently a template of bluestone, Of other hard wality 
of stone, is used instead of a steel bearing plate. \ here 
the load to be suyported is considerable, as at the ends of 
t;ders, both stee bearing plates and stone templates should 

used ; in which case the size of the bearing plate is deter~ 
mined by the allowable pressure on the stone template 
according to the safe pressure given above for the kind of 
stone used. The size of the stone template must also be 
sufficient to limit the pressure on the brickwork to the safe 
allowable value as ~ven above for the quality of masonry 
used. The stone s ould not hfOject beyond the steel bearing 
plate in any direction morc t an J( of the thickness of the 
stone. 
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GRILLAGE BEAMS IN FOUNDATIONS. 

~--N----" r.--""---.J 

Vrr:lN vrn ' , , , , ' , 
III jjJJ . . . . . . t •• . 

,b !.l. .!!: 1. T T . 
~ 

L· _____ 

~ r-------- l --------"'! 
Grillages of steel beams imbedded in concrete are used 

in column footings to distribute the IO:l.d over the desired 
area on yielding soil, thereby avoiding large masses of 
masonry and deep excavations. The beams should not be 
less than 3 inches ac:rt in the dear between fla~ so that 
the space between ams can be thoroughly fill with con-
crete. Separators should be used to keep the beams prop-
erly spaced. 

The load supported by each beam in a layer equals the 
total load on the foundation divided by the number of beams 
in the layer. Loading is unUonnly distributed over the 
length on which it is applied and the beam is uniformly sup-
ported from below over its entire len~h. Maximum bending 
occurs at c, the center of length of t e beam. 

IV_ load sUPfbrted by each beam, in 100. 
L _ length 0 beam, III feet. 
N _ length, in feet, on which load is applied. 
C _coefficient of strength for the beam. 

Ma:dmum bendin~moment,in foot-Ibs.= '" lVe L-N). 
This formula for ben ing moment is the same as that for a 

simple beam of the length (l.-N) supportill a uniformly dis-
tributed lo.'Ld of IV. By usinff the length ( -N) as the span 
the size or safe load of gril afe beams lIIay be obtained 
directly from the tables of safe oads for I beams and girder 
beams. If (l.-N) is less than the spans given in these tables 
the size o r safe load must be obtained b~ means of the coef-
ficient of strength or section modulus. \ 'hen W is in pounds 
and Land N are in feet, the safe load on a g iven grillage 
beam is found by the fonnula, 

IV_ Z: N ; (I) 

and the coefficient of strenfi!h required by a bealll for a 
given loading from the formu :t, 

e- W(L-N). (2) 
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The .,..eatest safe load may be limited br. the safe shear- . 
iog or crIppling strength of the web which S 10uld be investi
gated. The shear due to the load IV is a maximum at the 
pohlt a under the outer edge of the superimposed 100 ... d, and 
IS found as follows: 

V, maximum shear due to the load W. 
V greatest safe allowable shear on web of beam. 

V _ U/{f-N) , ,,- . 
The shear V, must not exceed V, the safe shearing 

strength of the web. If the beams are thoroughly imbedded 
in COllerete and the webs prevented from buckling, 

V = r6,()()(}(/t safe allowable shear, in lbs. 
But if the webs are not supported against buckling, 

V _ It ,OOOdJ _ { safe crippling strength 
- --;'fi-- of web, in Ibs. 

I + j(}()()7 
where d = depth of beam, t = thickness of web and It = 
dear distance between flanges, all in inches. The last 
fonnula is that for the safe crippling strength of webs and 
values for itare given for Bethlehem beam and girder sections 
in the table on page 89 and for American standard beams on 
page 192. 

When shearing strength of the web is considered the 
maximum load on a gh'en grillage beam is 

L W tV
L

_
N 

(3) 

and the safe shearing strength required by the web of a beam 
for a given loading is 

V _ IV L-N 
- T -y-' i4l 

To find the safe load on a given beam usefonnulas(l)and 
(3) and t:lke the lesser of the two values. When formula (3) 
Ji\'es the smaller value the safe load is limited by the shear
Ing strength of the web. 

To select a grillage beam for a gi\'en loading find the 
coefficient of strength required by formula (2) and the safe 
shear ing' strength of web required by formula (4). T he 
proper beam must then be selected to satisfy both require-
ments, 

It will be found that Bethlehem girder beams are desirable 
and economical for use as grillage beams. 



BI:THI.EIIY.M STEEL COMPANY . 

WIND BRACING. 

All buildings must ha\'e adequate provision for resisting 
wind pressure. 'Valls and partitions afford arena;n amount 
of resistance, but in high buildings the thin walls and light 
partitions used in modern constnlction are insufficient for 
the purpose and special provision must be made in the steel 
framing. 

Steel columns should ah~ .. ays be used. They should be 
in lengths of tWo or more stories, and spliced with sufficient 
plates and rivets to make the columns continuous, so far as 
transverse bending is concerned. All column splices should 
be riveted. Connections of girders and beams to the col
umns also should be riveted. With a properly constmcted 
steel frame of this kind, such as that known by Fig. 1 on 
page 46, special wind bracing will seldom be needed unless 
the height of the building is more than twice its least base. 

Higher buildings will usually require wind bracing of 
some form. It is seldom possible to use diagonal rods 
between the columns and either of the two fornls of bracing 
shown on the opposite page is generally used. 

Bethlehem H columns, as shown. by the iIlustrntions on 
P.1ges 46-47, afford every facility for the conslroction of an 
ideal steel frame for buildings. 

It is customary to pro\'ide for a horiwntal wind pressure 
of 30 Jbs. per square foot of exposed surface. The steel 
frame must be designed for that part of the wind pressure 
which the walls and partitions are unable to safely resist. 
The steel frame must also be able to resist the wind pressure 
on its exposed surface during erection before the walls and 
partitions are in place. 

The total live, dead and wind loads should not produce 
stresses exceeding the following in lbs. per square inch: 

Tension, 20,000; compression, 2O.000-7ti~. 
Wind increases the compression in the leeward columns 

and also produces bending in the columns, both of which 
effects must be considered. 

Columns in massive buildings may be considered as hav· 
ing fixed ends. In sheds and mill buildings the columns are 
not fixed at the ends, unless they are securely anchored to 
much larger size foundations than are usually provided. 
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. - 'rJf

V1 

,; co.:_r 
~ --1-" , , 

I, 

Ji H - J( H _ .1 

CASE 1 . 

IT _ total horizontal force at 
top of frame. 

Columns considered fixed at 
both ends. 

A ll members constructed to 
resist tension or compression . 

Stress in the Knee Braces, . . -± ll C++!)f 
. =± lI(a+~)-t 
. _± H (l+fa) 

Stress in the Columns, . 

Stress in the Girder, . 

Bending moment on Columns, ._ 

Bending moment on Girder, 

"- ... • -or 

/~-; .. he' D 1 
'/It ;' , , . 

----+----- i 
)(101- liH- _.1.... 

Stress in AB, 

Stress in CD, 

Stress in Diagonals, 

Stress in Columns, . 

CASE 2 . 

H ..., tot.11 horizontal force at 
top of frame. 

Columns considered fixed at 
both ends. 

All members constructed to re
sist tension or compression. 

Bending moment on Columns, -

NOTlt.-lf the columns are not fixed at the ends, substi
tute 2A: for" everywhere in the above formulas. 



,~ B ETH LE H EM S T E E L COMP A NY. 

NOTES ON ROOF"S . 

T he approximate weight of different roof coverings in 
pounds per square foot, exclusive of the weight of tbe steel 
construction required, is as follows: 

Corrugated iron, No. 26 to No. IS, unboarded, l to 3 100. 
Felt and gravel, unboarded . . 8 to 10 " 
Slate, h it to f', without s heathing . 7 to , " 
Copper, without sheathing . 1 to l .J{ " 
Tin, without sheathing . Ito l ~" 
Shingles, with lath , " 
Skylight of glass, h it to y, including frame, " to 10 " 
White pine sheathing, lIt thick 3 " 
Yellow pine sheathing, 1" thick . • " Lath and plaster ceiling .8 to 10 " 
T ile, !lat. 16 to 20 " 
T ile, corrugated .8 to 10 " 
Tile on 3" fireproof blocks. 30 to 35 " 

The weight of the steel roof construction must be added 
to the above. For ordinary light roofs without ceilings the 
weight of the steel construction may be taken at 5 lbs. per 
square foot for spans up to 50 ft. , and 1 lb. additional for 
each 10 fl . increase of span. 

It is customary to add 30 Ibs. per square foot to the above 
for wind and snow. No roof should be calculated for a total 
load of less Ihan 40 100. per sq. ft. 

T he lotalload found as above is to be considered asdistrib-
uted over the entire truss. It is not necessary to consider the 
separate elIects of the wind and snow on spans of less than 100 
it., but for greater spans separate calculations should be made. 

The components of pressure caused by wind act ing upon 
inclined surfaces are given in the following table: 

A = Angle of surface of roof with direction of wind. 
F => Force of wind, in 100. per square foot. 
N = Pressure normal to surface of roof. 
V = Pressure perpendicular to direction of wind. 
H = Pressure parallel to direct ion of wind. 

Angill of Roof. ,0 10" ,"0 3<)0 40° roo 60° 70° SOo 00° ------------------
N F X .125 .24 .4, .66 .83 .!l5 1.00 1.02 ] .01 1.00 
V = FX .122 .24 .42 .57 .64 .61 .50 .35 .17 .00 
H = F X .01 .04 .15 .38 .53 .73 .M .00 .99 1.00 



BETHLEHEM STEEL COMPANY. , .. 
COEFFICIENTS 

FOR OBTAI NING TH£ STRESSES IN ROO,. TRUSSES. 

;;1l F~ FIG.3 s41 
, b , b d x1J,\<j' . ' • 

C 0 E 
ReAvy IInos denote oompr(ll!ldon ",nd Ught Unes tension . 

Uatio of depth .333 .28' .2.\Q . 200 1 .167 .125 
to length of lIpall. t Mn I t I I ---- I~ Slope of Rafters. 33"41' 3Qo 26°34' 21"48' 18°26' 

----
Bottom C. "25 2.60 8.00 3.75 4.S0 6.00 
chord. Co 1.50 1.73 2.00 "60 3.00 4.00 

Fig. 1 Top A. 2.70 3.00 3.35 4.04 4.75 6.19 
(lbord. Hb 2.IS 2.50 2.90 <67 4,44 S.9S 

Ti, '" .75 .87 1.00 1.25 1.50 2.00 
strut. .b .33 -'" .89 .93 .95 .07 

--- ------
Bottom "" 3.75 4.33 6.00 6.2S 7.50 10.00 
(lhord. Dd 2.25 260 3.00 3.75 4.60 6.00 

Top A. 4.51 '.00 5.69 6.74 7.91 10.31 
Bb 3.63 '.00 4.56 6.59 6." 8.77 Fig. 2 chord. Co 3,40 4.00 4.70 6.00 7.29 '.83 

Tie. <d 1.50 1.73 2.00 260 3.00 4.00 

Struts nb&\M: .93 1.00 1.07 1.22 1.34 1.62 
--- ------

Bottom E. 6.25 6.00 7.00 8.7S 10.50 14.00 
E£ 4.50 5.19 6.00 7.60 '.00 1200 (lhord. E. 3.00 3.46 4.00 600 6.00 8.00 

A. '.3Q 7.00 7.83 9.42 11.08 14.44 
Top 'b 5.75 6.50 7.38 9.06 10.76 14.20 

(lhord. Co 5.20 6.00 6.93 B.68 lOA!) 13.95 
Fig. 3 Dd 4.6S 5.50 6,48 8.81 10.13 13.71 

:1 1.60 1.73 200 250 3.00 4.00 
Ties. 2.25 260 3.00 3.75 4.tiO '.00 

bf&q .75 .87 1.00 1.25 I.li0 2.00 

Strute. 
ab&od .83 .87 .89 .93 .M .97 

fg 1.66 1.73 1.78 1.86 1.99 1.94 

Totlnd Ule ~~ Inany member Of these truaoo'$ multiply the panel load 
by the ooemclent glv~n In the tll.ble. 
~ ~ co~ld~red &I oonOOlltrated at the ,Oint-. 



'" BF.THLEHEld 8TREL COMPANY. 

CORRUGATED IRON . 

Corrugated iron, used for roofing and siding of buildings, 
is applied directly upon steel purlir.s or studding by means 
of clips of hoop iron, placed not more than 12 inches apart, 
which encircle the purlin or stud. The projecting edges at 
the gables and eaves must be secured to prevent the sheets 
from being loosened o r folded up by the wind. 

The usual dimensiol1ll of corrugated iron are given in the 
fo llowing table. The 2>' inch corrugation is the one gener-
ally employed for roofing and siding, and the regular lengths 
of sheets are 6, 7, 8, 9 and 10 feet. 

DIMENSIONS OF SHEETS AND CORRUGATIONS. 

..... ..... .... .t -- ..... _. - - - I.& .... OM ...... -....... - - ---, 
2~ inch. H inCh' 1 10 24 inch. 26 inch. 10 feet. 
1)( " M .. 10M 24 .. 26 .. 8 .. 
j( .. )i " M,Ii ,. .. 26 " 8 " 

Roofing is measured by the square, equal to 100 square 
feet of finished roofing in place. The corrugated sheets are 
usually laid with one corrugat ion lap on the sides and an 
cnd lap of 6 inches for roofing and 2 inches for siding. 

NUMBER OF SQUARE FEET OF 2~ INCH CORRUGATED 
IRON REQUIRED TO LAY ONE SQUARE. 

S IOI: ..... ~. ON E COflflUGATt ON . 
---

"'1' LD&n ormw -,- , .... I ..... ., ... I ..... . .... . .... 
, II' ll2 '" 116 US 12. 
6 II' II' 11' '" 117 118 
7 11. 11. 112 11' '" 117 
8 • 09 11 • 112 113 II' m 
9 '09 11' 112 113 II' 115 

10 . OS '09 II' 111 112 113 



BETRLEHEll STEEL COllPANY. '" 
The maximum spans for roofing and siding are as follows: ... .. ~ .. a .... .. " .. .. 

Roofing, 5' 6" 6' fY' 4' 6" 4' 0" 3' 6" ~ 0" 
Siding, 7' 0" 6' 3" 6' 3" 4' 9" 4' 3" 3' 9" 

If used on greater sp.'In5, the excessive deflection is liable 
to impair the tlghtness of the joints. 

Numbers 20 and 22 are the gauges most frequently used 
for roofs, and numbers 22 and 24 for siding. The sheets 
are either painted or galvanized, preferably the latter. 

The United States standard gauge, adopted by act of Con-
gress in 1893, is in general use by manufacturers of sheet 
steel. The following table gives the thickness and weight 
of corrugated iron in accordance with United States standard 
gauge : 

- - ...... "=~"'::t:r ....... ....... .... ' bioi, Iof II. ... 'W' ff 
,~, :--~ ~.=- i:- .:;.. _~II.~iI""''''''' -, "W -. .r ... 

"- "" ~ • 6 7 • , 10 -. ... 
" ... ... ... ... ... --- 1-;:;;-

" ... ", 250 2.76 331 '25 320 818 ' I. 811 

I' .M 200 220 , .. ' 00 '56 25. "" '" 236 
20 .0376 UO I.'" I" I" I" 190 189 187 1.82 
22 .0313 I.", 1.88 166 163 161 I •• 168 166 1.64 
2-1 .026 1.00 1.11 134 1'1 130 128 127 126 1.27 
26 .0188 .7' .84 101 100 .. " .. ,. ... 
28 .Ol lie .63 ... 83 82 '1 30 79 78 .86 

TRANSVERSE STRENGTH OF CORRUGATED IRON. 

The transverse strength of corrugated iron may be calcu-
lated in the following m.anner : 

l - unsupported length of sheet, in inches. 
t _ thickness of sheet, in inches. 
b_ width of sheet, in inches. 
d _ depth of corrugation, in inches. 

\V _safe uniformly distributed load, in pounds. 

Then, \V _ 25,000 b t d 
l 



'" BKTnLE B EH STEEL COMPANY. 

' AFE LOADS, IN POU NDS, UIiIFORMLY DISTRI BUTED FOR 

RECTANGULAR WOODEN BEAMS 
O N E IN CH T H ICK. 

The table give<!! tbe Mfe uniform!,. dl~trlbu!ed la.de. In poundo, on 
rectangular wooden beal1\ll OD81nell thick, 10 •• ma.dmum UbeT lt1'f!l!l!l of 
1000 lbB. g:. -'QUII", Ineh. 

For dl eren~ k.Jnm of wood, the .... lues &i"1l In the table are to be 
multJpUoo by Ibe foUowlng factors: 

twia&rJ 1.00 ....... . . . White Oak .... . . . ... 1.25 Iwlo 
r .. {O.7~ ....... Spruce o. White PIne. , . . .. . I.OO} Por 

ru,.... 1.25 .... ... 80Ulhcm Yellow Pine . . ..... 1.00 IIML 

.... Dll'!1I or BUL 
a , 

,13"11411 .& 6" 7" 8" .' ~l~ 12" 15" 16" 

~ 
---- -

800 1090 1420 lS00 
6 670 910 1190 1600 1850 2240 
7 670 780 1020 1290 1'90 1920 2290 
8 600 880 890 1130 1890 1680 2000 2490 2740 3130 
0 lifo ~ 790 1000 1230 1490 li80 221. 2430 2780 3160 

10 '00 640 710 .00 1110 1340 1600 1990 2190 2600 2840 
II 860 '" 660 820 1010 1220 1460 1810 1':190 2270 2690 
12 330 460 ~ 760 .30 1120 1330 166. 1820 2JJSO 2370 
13 310 420 550 ii ~ 1030 1230 1630 1690 1930 22JJO 
J4 290 390 '10 '40 800 960 11 50 1430 1570 1790 2040 
I' 270 81)0 'SO 600 740 900 1070 1330 1460 1670 1900 
I' '" 34<J 400 600 700 ifo" 1000 1260 1370 1570 1780 
17 240 820 420 630 "" 700 ~ ~ 1290 1470 1680 
18 220 300 400 600 '2JJ 750 890 1110 1220 1390 1690 
19 210 290 380 480 690 710 840 1060 ~ 1320 1500 
20 200 2i2 360 .50 660 670 300 990 1000 1260 1420 
21 100 260 34<J .30 630 640 700 '50 104<J ITW ~ 
22 ISO 248 32' 410 510 '10 730 910 1000 1140 IlIOO 
23 175 237 310 390 480 690 700 870 ~;o 1000 1240 .. 167 228 297 380 460 660 610 830 '10 1040 1190 

" 160 218 '" 8IJO 450 640 640 800 880 1000 1140 
26 154 210 27' 360 .30 '20 620 770 840 000 1100 
27 149 202 265 330 410 600 690 740 810 930 1060 
28 143 195 '" 315 400 480 670 710 780 890 1020 
29 138 188 '" 307 380 465 650 6" 760 860 980 
30 134 182 237 297 370 450 530 660 730 830 '60 

u.ds given beluw the Ilgzag Une produOOUeflectlOIlS exceed!1l3' d . Qt 
the~. obtain the Mee load fQr .ny lhielm-. multlply the ullle. given for 
I lDel!. by the thlckn_ of the I'le*m 

To obtain tbe requl1'ed Iblctne!lll for .... y load, divide by we load given 
for J Inch. 



II ET U LR U Ell S TE E L COlal l'ASY. '" 
SAF"E LOADS F"OR SEASONED 

RECTANGULAR WOODEN COLUMNS. 

Calculated from the following formulas for safe loads, in 
lbs. per square inch, on square end columns. 

1_ length of column, in inches. 
d _ width of smallest side, in inches. 

IOIItun Ttllt. PIu. .., .... I nJlo PI .. """'- Spr-. 

"26 '26 800 - / ' /' / ' , + IlOOd * , + nOOdt , + uOOd'-

These formulas give safe loads of one-fourth the ultimate 
strength for short columns decreasing to one·fifth the ulti-
mate for long columns . 

..... . - un tlJu, Il 101111111 PD MUll) IICI 0' DmOJ . • ....... ---
/ ..... 

nJlt Dot. nJltl'lllo 

d ltllow PiM. ... --
12 9% 818 707 .. '" 786 679 

" 913 760 64' 
18 86' 716 618 ,. 825 678 '87 

22 781 64' "" N 738 607 '25 ,. 697 6i6 '95 
28 6:;7 64' 467 

'" 619 609 «0 

32 .,3 '79 41 • 
S< .. , .. , 390 
S6 '" '26 367 
38 '87 400 '" 4. 468 377 826 



'" BETHLEHEM STEEL C OMPANY , 

SAFE LOADS IN TONS OF 2000 LSS. fOR 

SQUARE WOODEN COLUMNS. 

WHITE PINE OR SPRUCE. 

'=' .IIK 01'" eOLUMI'I, ON INC14I1: •• 

"'-" ... 1 ". ' 9:1:9 110% 10 ' 12%12 Ih:14 ' 16:dG ,~ 

I----f--f----

• 1280 H • ••••••••••• • •••••••• ........... . ........... -......... ........... , 11.70 22.7 2'" ........................ ....................... 
10 10.60 21.8 28.0 35.5 

1 1H·r:~ii: · 
........... 

12 0." 19.8 26.3 ".7 
14 ... 18.4 24.7 31.9 
I6 7.38 17.0 23.1 80. 1 91.0 
I ' w········· · 16.6 21.6 28.' 4.f..7 64.6 ,<0 

"" ............ IU 19.8 26.5 '2' .20 sa.' 
22 •••••••••••• M ••••••••• • 18.2 ,4.7 40.' 69.5 82.3 
24 ....................... H • • •••••• "9 38.2 67.0 79.4 - -- ---

WHITE OAK. 

-
... ,1" .. ,,1, .... +, • 14.80 , 1& .. 26,2 34.0 _ ...................... _ ........•. .......... 

10 12.20 24.6 82." 41.0 ........... t .......... M . ......... 

" 11 .00 227 80.4 39.1 69.1 ........... _ ........ . 

" 9.73 21.1 28.4 86.7 56.9 ' SO.4 _ ......... 

" .M 19.6 28,S 'U 64.. i7.S 106.0 
IS ........... 17.8 24,7 ,,, 51.1 74.5 1020 
20 ,,,,,,,,, ,,·1 I " 22,7 30,S 49.0 71.3 ... , 
22 

I::'::::::::: . ~~:::::::: · 
21.1 28,' 46.1 6<, 94,7 

'" 26.4 '" M,' 90,' 

SOUTHERN YEllOW PINE. 

0 1&00 ' . " ". ~"" , 16.40 ,to <1,0 . .... " ... " .• """"._"""" .,,""'" 
10 14.90 29.' 39.4 00.0 _ ........ . ........... r ......... 
12 13.30 2'/,' 86.9 47.6 72..0 ......... . ........... 

" 11.90 25,' 84.7 44.7 69.1 98,0 182..0 
18 10.40 23,7 8,. 42.8 M,' 94.6 128.0 
IS ............ 21.8 80,' 39.5 626 90,7 124.0 
20 ............ HI.8 2'/,' 37.0 59.8 86.9 120.0 
22 _ .......... _ .......... 26,7 8U 66.2 88.. 115.0 
24 .~ ......... ............ . -......... '22 53., 80,0 111.0 



BETHLEHEM STEEL COMPANY. '" 
ULTIMATE STRENGTH OF 

HOLLOW CYLINDRICAL AND RECTANGULAR 

CAST IRON COLUMNS. 

CYLINDRI C,r,L COLUMN S. 

II 
R~CT,r,"GUL,r,R COLUMNS. 

OI!l.II!tna(1l la LIIo. ,... "lUZ't ~ Ultimll ScrccIl ill Lbo. ,... "'UZ't 1ael. 

~(WI )ooriq' 1'II .... ~utt PiD.a.n.c -.~ ....... ~ "" ..... 
~ ...... ...... tIO,OOO tIO,OOO .. ... 

~~-

(l2L)' I 8(121,)' I (12£)' 113(12LJ' 1+9U2L)~ 1~2L)' 
H 800,;1' +1600 d' ~ 3'lOO' MOO d' 1600d' 

L-i.englll 01 Coillmn , In feel. 
d-EXlCrnal dt...meter Or I_I BIde 01 recl6ngle.ln Incbea. 

CYLINDR I C,r,L COLU M N S. I RECT.r.NGUL.r.R COLUMN S. 
L tI'Iw..lI~ I. La,... "lun hIe\. U""'I,8~ iD. Lbo. .. ",UZ't iD.d, 

d .~ ..... Pia .. ~ PiI'." I .. 
""",. • =. .... iq'. .... iIIr· . ~ ..... . 

.S 76,660 74,940 73,390 77,380 76,15() 74,940 

.6 75,130 72,910 70,820 76,290 74,560 72,910 

.7 73,620 70,650 68,000 76,030 72,780 70,660 

.8 71,740 68,210 65,020 73,64{) 70,820 68,2iO 

•• 69,820 65,640 61,940 72,110 68,730 6.5,640 

I.' 67.800 62,990 58,820 70,480 68,520 62,990 
1.1 65,690 6<).300 55,730 68,790 64,260 6<).800 
1.2 63,630 67,600 62,690 67,000 61,940 67,600 
1.8 61,340 64,930 49,740 65,140 69,600 .... "'" 
1.4 59,140 52,:10 46,900 63,260 57,270 52,320 

I.' 56,940 49,770 44,200 61,350 64,960 49,760 
1.6 54,760 47,300 41,630 59,oiW 52,680 47,MO 
1.7 62,620 44,940 89,210 57,1iSO ....... 44,960 
1.8 60,530 42,670 86,930 55,670 48,300 42,670 
1.' 48,490 40,610 34,790 63,800 46,230 40,610 

2.' 46,510 38,460 32,790 51,940 44,200 38,460 
2.1 44."" 36,620 30,920 60,160 42,260 86,520 
2.2 42,760 34,680 29, 180 48,400 40,400 34,61:10 
U 40,980 32,940 27."" 46,670 31:1,630 32,900 
2.4 39,280 31,310 26,080 44."" 36,930 31,310 

2.5 37,650 29,7i0 24,620 43,390 35,810 29,760 
2.6 36,090 28,320 23.300 41,820 33,770 28,320 
~7 34,600 26."" 22,070 40,320 32,310 26,9:;0 , 
2.8 33,180 26,670 20,930 38,870 30,920 25,670 
2.' 31,820 24,460 19,860 37,470 29,600 24,460 

For we quleeeent I~, .. In buildIng&, dIvIde the above ... Iu",," by 8. 
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,-
I nZTIILEHEM STEEL COM PANY. '" 

SAFE LOADS LN TONS OF 2000 LSS. FOR 

HOLLOW SQUARE 

CAST IRON COLUMNS. 
Squue end.e. FtlCtOr 01 _ Iely of a. 

h. ft"'- t.nGTI 0' COLIIU. "" '"",' •• - • r... .f . f 
I -.-.:::::: 8 10 12 14 16

1
18 20 22 24 '-"'- .. ..... 

"- "- "- ft. "- "- "- "- "---r- - - -- --
• " ~ " M " 1~.8 .. 
• , " n " OS 20.0 " , 

" " ~ Q " " 18.8 .. , , ,w w .. " " 24.0 " • ," ~ " " " " .. 21.8 .. • ,~ ". '" w " .. '" " • 'M '" ,~ "" '" '" '" .... '" , •• no '" '" .. '" OJ " 24.8 " , , , .. '" l~'t '" m ,~ .. S'l.O '" • HI '" ". ". H' U. ". ". .... m , '"' '" '" liO ". H. '" ... , '" '" 
, 

'" '" m '" H' '" m '"' ... , m 

'" t~ '" "" ,~ '" '" ,~ '" '" .... m 

'" '" '" '" '" '" '" ". 'M 61.0 , .. 
'" '" OM 212 '" n. ." '" ". ~7.8 '" 
n , 

'" , .. '" , .. ". '" '" '" '" 40.0 '" " t~ 
m :.!19 '" "" '" ,~ '" '" ". ". '" " .. '" ... '" = '" '" '" '" 57.0 '" " '" '" '" "" '" '" '" '" m ~. .. 

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

'" , .. ~. ". '12.0 '" " 
, 

'" '" '" 'M m '" '" '" '" H .O '" " !~ 
OM '" '" m '" "" , .. '" '" .. .. '" " m '" ,~ '" OM 242 m '" '" ro., m 

" '" '" ". .. '" "' '" '" '" 71.8 ~. 

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

" l~ 
r.. ~, '" '" , .. '" '" 212 '" .... '" " u, ". .. '" '" t74 '" ". '" ... , " . 

" ~, US '" .. , '" '" '" '" r" ,11.8 ". 
" 

, ... "" '" ... '" "" '" '" '" ,0.0 n. 
" l~ 

.. '" "" ~, m '" ... '" '" 
,,_. ,ro 

" '" '''' .. , "" '" "" '" 
~, '" 7~.() '" " , . '" so, '" ~ . .. '" '" .. on .... '" H , 

'" 419 '" '" '" '" 3,6 '" ... OO., .. 
" i~ 

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

" '" '" m '" '" '" '" ". "" 81.0 '" " ... '" on '" . '" '" ~, '" ... ro., '" " 
, 

"" '00 ON ... m . .. ." <OS '" \(l.j.0 "" " i~ '" "" '" '" '" '" .. m '" "., '" " '" '" ... '" '" '" "" '" 
.,. "., m 

" ... '" '" '" ... 
I'" '" ,~ '" ... , m 

" 
, 

"" '" ." . " ... ~ ... ... '" 112.0 '" " ,~ '" ... ." .0> '" .n .ro n. 123.8 '" 



'" lIET H LEUXlI STEEL COlllPAYY. 

SPACING OF STAGGERED RIVET HOLES 

'.R MINIMUM REDUCTION ., AREA. , 
. 

' ". -
' J..; .. ;' "l , 

" . • 
VALUIS O,~, AND ~ IN ."eMIL ...... M"liN&. J'" II ..... J(fllI-. "nil'" I " Ii .... 
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I .. ~ •. P. P. P. P. P . P. P. p . P. P. 
--- -- -- -- -- -- -- -- -- -- --, ,~ ,~ ,~ >I, ,~ .llL 
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,~ ,~ '" '.\ , J!L 2', '" " >I. 

~ ,~ ,~ , 
'" ,~ 'II ~ '" '" 'II 

'" 'II ,~ 'Yo '" 'II '" .!lL ,~ 'II '" '" 'II .~ ,~ '" 'II ,~ , 
'" '. p" 

'" ' Yo ,~ 'II 'I. , 
'" '. 'II ..!lL '" , , 'h '. ,~ ,~ 'II ,~ 'II ." 'II 

,~ ,~ ".. ,~ 'II 'Yo 'II ,~ 'II ~" '. '" .~ ." OJ, '" '" ~, '" .. " ., 
'" " ." '" 'J< ,. • ,~ SO ,~ .~ 
,~ 'I. ~" . ~ • ".. .~ '" 'Yo zu '" '" ,~ 'II ,~ '" '" ~ 'II '" ." ' Yo 

'" '" .. ZU ,~ '" '" 'II ,~ ' J< '" '" '" 
., 

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

, ." 
• . " .... '" ". 'II s, • '" . ~ ~ . .,. OJ, '11 ., 

'" '" • ". ." 'Yo 'X • '11 ' Yo '" .~ 'II ., ." ., ~, ' 11 
.~ 'n . ~ ." '" '" '11 ., • ... .~ 

• .,. '" .. ." '" '" '" '" '" ·t • 
.~ '11 '" • .~ ,~ '11 .~ 'II ., • • .... ~I '" ~I ,~ ' . .... ." '" '" 

Rl;lptureb ~ua1],. ~bI' tb.=. tr&M\'ene 0. adlqonalline of hoi. 
ulIl_ the netdlA(On& Mellon ex by ~ Ihe neuec:Uoa alOIl&' the Int. .. 
.. _ line. VallleOl ot~ &lId P, ,I,en In tbe table produce :,tnt'! b"'l~ • 
dl&fonal net IOOUon In uce. of tbe Del tran..""", IMIC . het h eI 
.HI .. urne<! ~ Incb latier In diameter tban the rlYetl.. 

When P, eqll&!sore",ceed, the distance Il1ven In the ""'ble, only '10'0 hoi.,. 
1.1'9 10 be dedueted .. t the IMICUon XX \Q Obia.ln tbe oct &re&. 

When p. eQwt.Ja or ut)(!f!(\S the dJat.nce rven In tho table. (lila; one hole 
Is 10 be dedilcted at thll~1I yy lit Zz, &II wI,. two holm a' II IeCUon 
ZZ' 10 obtain thll net area.. 

Va!omabon thll em. nom produell apacior 1_ !.ball' rtnt dlaPlelers. 



BETHLEHEM STEEL COMPANY. '" 
REDUCTION OF AREA, 

IN SQUARE INCHES, FOR ONE R IVE T HOLE. 
To be ded.ueted from l!"CI8IIa~ of plateo! or . h.!* to ohtlJn Detal'Cfl.. ...... DU.U!Il 0' IOU. 

""" W N II' W J(' It' 10' II' ,n I" l }i" I ..... 
~-~-~-~-

" .03 .04 .04 .0' .0> .05 .05 .06 .06 .07 .07 
Y, .0' .07 .OS .09 .09 .10 .11 .12 .13 .13 .14 

J(" 
.09 .11 .12 .13 .I' .16 .16 .18 .19 .20 .21 
.13 .14 .16 .17 .19 .20 .22 .23 .2.5 .27 .28 

Yo" 
.I. .18 .2<) .21 .23 .25 .27 .29 .31 .33 .36 
.19 .21 .23 .26 .28 .W .33 .36 .38 .40 .42 

/ , .22 .26 . 27 .30 .83 .36 .38 . 41 .4 • ... .49 

." .28 . 31 .34 .S8 .41 .44 .47 .50 ... .56 

h .28 .32 .36 .39 .42 .46 .49 ." .56 .60 .6:\ 

Yo
H 

.31 .36 .39 .43 .47 ... .M ~, .63 .66 .70 

.84 .39 .43 .47 h2 .M .60 .64 .69 .78 .77 
J( .38 .42 .47 .52 .56 .61 .66 .70 .75 .80 .84 

y,H .41 .46 .61 " .61 .66 . 71 .76 .81 .86 ... 
.44 .49 .M .60 .60 .71 . 77 .82 .88 .93 ... 

, t! .47 ... .59 .64 .70 .76 .82 .88 .94 1.00 1.05 
.50 . 66 .63 .69 .75 .. .88 .Of 1.00 1.06 1.13 

:~ 
.53 .60 .66 .73 .80 .86 .93 1.00 1.06 1.13 1.20 
.56 .63 .70 .77 .84 .91 .98 1.0[, 1.13 1.20 1.27 

:~ 
.59 .67 .74 .82 .89 .96 1.64 1.11 J.l9 1.26 1.34 
.63 .70 .76 .86 .94 1.02 1.09 1.17 1.2.5 1.33 1.41 

:~ .66 .74 .82 .90 .98 1.07 U5 1.23 1.31 1.39 1,48 
.69 .77 .86 .95 1.03 1.12 1.20 1.29 1.38 1.46 1.56 

:~ .72 .81 .90 .99 1.08 1.17 1.26 1.35 1,44 1.63 1.62 
.75 .84 .94 1.03 1.13 1.22 l.31 1.41 1.50 Ih. 1.69 

:~ .78 .88 .98 1.07 !.I7 1.27 1.37 1,46 1.56 1.66 1.76 
.81 .91 1.02 1.12 1 22 1.32 1.42 l .b2 1.63 1.73 1. 83 

W .84 ." 1.0.> 1.16 1.27 1.37 1.47 1.58 1.69 1.79 1.90 
.88 .98 1.09 1.20 1.81 1.42 1.53 1.64 1.76 1.86 1.97 

m .• 1 1.02 1.13 I." 1.36 1,47 l.59 1.70 1.81 1.93 2.04 
.94 1.05 1.17 1.29 1.41 1.62 1.64 1.76 1.88 1.99 2.11 

' ll .97 1.09 1.21 1.33 1.46 1.57 1.70 1.82 1.94 2.06 2.18 
2 1.00 1.13 1." 1.38 1.50 1.63 1.75 1.88 2.00 01' 2.25 

When holet are pundled the diameter of the hole should be tlken ~ 
IMh great(>r than the dJameter oj the rivet-or boll 

For drilled holes the diameter ma.,. be tlken onl,. n Inch greater 
thaD the dla.Ineter Of the rlyetor boll 
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BETIILF.I1EM STEE L COMPANY. 

. 1963 

.3008 
.4418 
.6019 

.1963 

.306' 

.4418 

.6013 
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3310 
4610 

2160 
3370 
.860 
6610 4810 



SHEARING AND BEARING VALUE OF" RIVETS. 

I" 

"'-

11 
j( 

J' 
1 

"'
of 11",--

IIft.rlng nlues given below 0' to the len of the lo .... er dpag Unea I.I'fI 
1_ tb&n ~ngle ,bear. 



'" BKTHLR U E lI 8 TE EL COMPANY. 

MAXIMUM BENDING MOMENTS ON PINS 

FOR EXTAEME 'IBER STRESSES 

""IIY'''o. ,ROM ' 8.000 TO. .... 0.0.0 NOull ... P .. II sou ..... tN<;lH • .... ~ • oum II IJCI·POUIDS POl rIIn mJSSIII 0' ., ., 
I5,tIIIII t.. I ta,ooo u.. --.. ... " %0,00II Lbo. \ D,OOO IlIL " ...... 
':I.:~ ~!_ .. .. &\':1_ "'- lItunlaelo .. Sq ..... IoU, !oj ...... 1Iel. --

I .785 1,470 I l,no 
1,900 I 2, 160 2,360 

I" .994 2, 100 2,520 2,800 3,060 3,340 
1)( ], 227 2,880 3,450 3,830 4,100 4,570 

'ii 1.485 3,830 4,590 5,100 ' 5,610 6,12() 

I" 1.767 4,970 5,960 6,630 7,280 7,9"0 
I" 2.0i4 6,320 7,580 8,430 9,260 10,100 
I j( 2 . ..., 7,890 9,470 10,500 11,600 12,600 
I ii 2.761 9,710 11 ,600 12,900 14,200 15,500 

2 3.142 11 ,800 14,100 15,700 17,300 18,800 
2» 3.547 l4,100 17,000 18,800 I 20,700 22,600 
2)( 3.976 16,800 20, 100 22,400 26,800 24,600 
21i 4.430 19,700 28,700 26,300 28,900 31,600 

2,. 4.909 23,000 27,600 30,700 I 33,700 I 36,800 
2" 6.412 26,600 32,000 35,600 39,100 42,600 
2j( 5.940 30,600 36,800 40,800 44,900 49,000 
21i 6.492 35,000 42,000 46,700 61,300 66,000 , 7.069 39,800 47,700 53,000 58,300 63,600 

'" 7,670 44,900 03,900 69,900 65,900 71,900 ,,.. 8.296 60,600 60,700 61,400 74,100 SO,900 
'Ii 8.946 66,600 61,900 76,500 83,000 90,600 

'" 9.621 63,100 75,BOO 84,200 92,600 101,000 

'" 10.321 70,100 84,200 93,500 102,900 112,200 
3", 11.046 77,700 93,200 103,600 113,900 124,200 
'Ii 11.793 86,700 102,800 114,200 125,700 131,100 

4 12.666 94,200 113,100 12S,700 138,200 IM,BOO 
4" 13.364 103,400 124.000 137,800 151,600 166,400 .,.. 14.186 113,000 135,700 150,700 165,800 180.900 
'Ii 15.033 123,300 148,000 164,400 180,900 197,300 

4" 15.004 134,200 1 161,000 178,900 196,500 214,400 
4" 16.BOO 145,700 174,800 194,300 213,700 233,100 
4", 17.721 157,800 189,400 210,400 231,500 252,600 
'Jl 18.665 170,600 204,700 227,500 230,200 273,000 



BETHLEHEM STEE L CO M PANY . 263 

MAXIMUM BENDING MOMENTS ON PINS 

FOR EXTREME FIBER STRESSES 

VARYING .... OM UI.OOO TO 24.000 POUNDS POE" SQUARE INC"_ 
I 

Diameter Area 1I0llENTS IN INCH-POUliDS FOil FIllElt STRESSES 01 

of of 15,000 Lb •• 18,000 Lbs. 20,000 Lb •. 22,000 Lbs. 24,000 Lbs. 
Pin, Pin, in per per per per per 

in Inche •• Square Inch ... Square Inch. Square Inch. Sq1lAr6 Inch. Sq1lAr6 Inch. Sq1lAre Inch. 
I-

5 19.635 184,100 220,900 245,400 270, 000 294,500 
5}1 20.629 198,200 237,900 264,300 290,700 317,200 
5}{ 21.648 213,100 256,700 284, 100 312,500 340,900 
5~ 22.691 228,700 274,400 304, 900 335,400 365,900 

5,% 23.758 245,000 294,000 326,700 359,300 392, 000 
5j8 24.850 262,100 314,500 349,500 384,400 419,300 
5U 25.967 280,000 335,900 373,300 410,600 447, 900 
5U 27.109 298,600 358,300 398,200 438,000 477,800 

6 28.274 318,100 381,700 424,100 466,500 508,900 
6,l( 30.680 359,500 431,400 479,400 527,300 5i5,200 
6,% 33.183 404,400 485, 300 539,200 593, 100 647,100 
6U 35.785 452,900 543,500 603,900 664,200 724,600 

7 38.4S5 505,100 606,100 673,500 740,800 808,200 
7}{ 41. 282 561,200 673,400 748,200 823,000 897,900 
7,% 44.179 621,300 745,500 828,400 911,200 994,000 
7U 47. 173 685,500 822,600 914,000 1,005,400 1,096,800 

8 50.265 754,000 904,800 1,005,300 1, ]05,800 1,206,400 
8J( 53.456 826,900 992, 300 1, 102,500 1,212,800 1,323,000 
8,% 56.745 904,400 1,085,200 1,205,800 1,326,400 1,447,000 
8U 60.132 986,500 1,183,800 1,315,400 1,446,900 1,578,500 

9 63.617 1,073,500 1,288,200 1,431,400 1,574,500 1,717,700 
9}{ 67.201 1,165,500 1,398,600 1,554,000 1,709,400 1,864,800 
9,% 70.882 1,262,600 1,515, 100 1,683,400 1,851,800 2.020 .100 
9U 74.662 1,364,900 1,637,900 1,819,900 2,001,900 2,183,900 

10 78.540 1,472,600 1,767,100 1,963,500 2, 159,900 2.356, 200 
10}( 82.520 1,585,900 1,903,000 2,114,500 2,326,000 2,537,500 
10,% 86.590 1,704,700 2,045,700 2,273,000 2,500,300 2,727,600 
10K 90. 760 1,829,400 2,195,300 2,439,300 2,683,100 2,927,000 

11 95.030 1,960,100 2,352,100 2,613,400 2,874,700 3,136,000 
11 ,l( 99.400 2, 096,800 2,516,100 2,795,700 3,075,200 3,354,700 
11 ,% 103.870 2,239,700 2,687,600 2,986,300 3,284,900 3,583.500 
12 113.100 2,544,700 3,053,600 3,392,900 3,732,300 4,071,600 

l J; 



,. BETHLEIIEli STEE L CO M P.ANY, 

BEARING VALUE OF PINS 

FOR ONE INCH THICKNESS OF PLATE. 

Bearlng Value _ Dtalu. or Pill X lIn. XStre!ll per Sq. In. 

)l1lIJG UWI!. II1l!1G YUill&, --- "'U ---
• 1115,Il00 1118,000 I ~llO,lIOII • 1115,000 it !I,OOO .1.1 20,000 .. t.1: ~.~ Lk per .. , .... '''/: , .. r.: , ... \!: ~~ 

, ... 
'tl:" ~ 't:-

--~ ------ ------------
I 16,000 18,000 20,000 '>' 67 ,6O(l 81,000 00,000 
' Ji 1~900 20,300 ""'00 ' Ii 69,400 83,300 '~600 
1)( 18,800 22,500 25,000 ' J( 71,300 86,500 95,000 
I" 20,600 24,800 27,500 'J' 73,100 87,800 97,500 

I>' "',600 27,000 30,000 , 75,000 00,000 100,000 
I" 24,400 29,300 3~500 .Ji 76,900 ~3OO 102,600 
IJ( 26,300 31,500 35,000 ')( 78,800 '~600 105,000 
11< 28,100 33,800 37,500 'Ii 80,600 96,800 107,500 

2 3<),000 36,000 4<1,000 '1< 82,500 99,000 110,000 
2Ji 81,900 38,300 42,500 ." 84,400 101,300 112,500 
2)( 8.'1,800 4<1,500 45,000 'J( 86,300 103,500 115,000 
21i 35,600 42,800 47,500 'J' 88,100 105,800 117,500 

'>' 87,500 45,000 50,000 6 90,000 108,000 120,000 
2" 39,400 47,300 52,500 '6}i 91,900 110,300 122,500 
2J( 41,300 49,500 66,000 6)( 93,800 112,500 126,000 
2J' 43,100 51,800 57,500 OJ( 95,600 114,800 127,500 

3 ",000 64,000 60,000 '>' 97,500 117,000 130,000 
3Ji 46,900 56,300 62,500 6" 99,400 119,300 132,500 
3)( 48,800 58,500 65,000 6J( 101,300 121 ,600 135,000 
3/l 00,600 60,800 67,500 6J' 103,100 123,800 137,500 

'" 52,500 63,000 70,000 7 -105,000 12(\,000 HO,OOO 
3" 04,400 66,300 72,500 7>' 112,1iOO 135,000 160,000 
3J( 66,300 67,500 75,000 • 120,000 144,000 160,000 
81< 58,100 69,800 77,6O(l '>' 127,500 163,000 170,000 , 00,000 72,000 80,000 , 135,000 162,000 180,000 
'Ji 61,900 74,300 82,500 10 150,000 180,000 200,000 
')( 63,800 76,500 85,000 I II 165,000 198,000 220,000 
'Ii 66,600 78,800 87,500 12 180,000 216,000 240,000 



BE TII LEHI:O! STEEL CO)lPANY. , .. 
PINS AND LOMAS NUTS 

~TJ.. _ _ ----l.--.- ._. __ .!J.j 

t§1I II}----T----~I 
~-~ tW 

ALL D"": ~.IO~S I~ IHCHII:S. - P IN . I 
--

LOMAS HUT. __ I ...... " .... ......... ......... y't1rl. ~ 

_T_~_N_I_A _I~ 
It, ,.. , ..... 

0 S , ... 
----

2 I'; I'; 

:~ 
III ')( 'J( 2.6 6 

' )( I'; I'; III ')( 'J( " 6 
',; , I'; III 3J( ' /0 ~. • ' J( , I'; III 'J( 'h " • , 

'" I" I" ." ·t, .0 • 
')( '" I" )()( III ." 'h '.0 • 
'" '" I'; I" ." '/0 8.' • 
'J( 3 I" " IJ( • 'J( ••• • • 8 I" ,," IJ( 0 'J( '" • ')( '" I" IJ( OJ( 6)j 7.' , 
." '" I" " IJ( 6J( ',U 7.' • .J( 'J< I" 

"J< I 
IJ( 'J( ." 7.' • 0 • IJt IJ( '" 7J< 8.' • 

')( I • IJt > IJ( ." 7" 8b • ." 'J< I" IJ( 7 8>' 11.0 • 'J( ." IJt IJ( 7 8)j 11.0 • • 'J< IJt )< IJ( 7 8>' 11.0 • 
6)( • 'Il J(J( 2)( 7J( 

!U 
12.0 6 

." • ' Il ')( 7J( .. 0 6 
6J( ." 'Il :: 2)( 8)( 13.5 , 
7 ." '" 2)( 8)( ." 13.6 , 
7)( ." 21l 2)( 8!( ')< 13.6 • 7)< ')< 21l 2)( 8)( ." I .. • 7J( • 21l 

:J( 
2)( • lOll 17.0 6 

8 6 21l 2J( 9 lOll Ii.O , 
8)( 6 2,U 2)( • 10" 17.0 • 
8" 6 21l J(J( 2J( 9M lO~ 19.0 

I 
• 8j( 6 21l 2)( 10M 12J.i 23.6 , 

9 , 21l J( 2J( 10}i 1 12J.i 23.6 • 
'-Grlp+?A. Total LeDgth of Pio_L+2T. 



'" 8ETHLElIJI!M 8TEE L COMPANY. 

CONVENTIONAL SIGNS FOR RIVETING. 

r:; rJ==3' .. · ! ;, J 
WoFuli I I TWOF; 
Heads r--- · -------Counter'$unk---------~ Hea 

I I 0 a 0 181 !f1 ® ~ • : , , , , !-______ Shop-______ ~ r--- -- --fi.ld---- - --'*: 

~~ ~ 
fl~ened toJl' : I , 

, 
or uMenunk.... ~I&tt,ned to)(':l It- Flattened to,," 

and not chipped:: I , 

I : : : : ) 0 0 0 0 0 0 6 0 0 

SIZES OF RIVET HEADS AHD CLEARANCES 

FOR MACHINE DRIVING . 

All dimelillona In Inch .. 

--

jZ I 
ItmIIl IW. Q)\!ITIUll1'1 IW. 

tL --, , 
... " ~''I'' ..... I ..... , 

-- ----
->iH!<- >' ii " )( j( 

Jj 1\ ''\ ,\ , 
~ , j( ,\ ' )( ii ''\ 

- H---~-

1> II ' '\ ,\ 'ii -T , 

T , 
I j( 'jj >' , ,\ 

A wllAt DOt be 1_ IUD % In. + ~ n. 



BETllLERElil STEEL COMPANY. 2S7 

LENGTHS OF RIVETS FOR VARIOUS GRIPS. 



,~ BETllLEilE:Il STEEL COMPANY. 

WEIGHT OF' 100 STEEL RIVETS 

OR ROUND HEAD BOLTS WITHOUT NUTS. 

POUNDS. 

:::- I l'~ lit!:: ~ ~ ' ~: l D\!: ~ 1M.: 
------------1-

1)( .., 12.8 22,0 29.3 43.9 66.6 93.3 127.0 
1)< '.3 14.2 24.1 32.4 48.2 72.1 ]00.0 136.0 
1)( 7.' 15.6 26.3 35.5 52.5 77.7 107.0 145.0 
2 7.' 16.9 28.5 38.7 56.7 83.3 114.0 153.0 

2)( 8.7 18.3 30.7 41.8 61.0 88.8 121.0 162.0 
2)< '.4 19.7 32.S 44.9 "'.2 94.4 128.0 171.0 
2)( 10.2 21.1 35.0 48.0 69.5 100.0 136.0 179.0 

• 11.0 22.5 87.2 51.1 73.7 105.0 143.0 188.0 
3)( 11.7 23.9 39.3 M.3 78.0 111.0 150.0 197.0 
3)< 12.6 25.3 ·41.5 67.4 82.3 116.0 157.0 206.0 
3)( 13.4 26.7 43.7 60.5 86,6 ]22.0 164.0 214.0 • 14.1 28.1 45.9 63.6 90.8 128.0 170.0 223.0 

4)( 14.9 29.' 48.0 66.7 95.0 134 0 177.0 231.0 
.)< Hi.7 30.8 50.2 69.9 99.3 139.0 186.0 240.0 
'j( 16.5 32.2 .U 73.0 104.0 145.0 192.0 249.0 • 17.2 33.6 54.5 76.1 108.0 160.0 199.0 258.0 

5)( 18.1 35.0 66.7 79.2 112.0 156.0 206.0 266.0 
')< 18.8 36.4 68.9 82.3 116.0 161.0 218.0 276.0 
'j( 19.6 87.8 61.1 85.' 120.0 166.0 220.0 284.0 • 20.4 89.2 63.2 88.6 124.0 172.0 227.0 292.0 

')< 21.9 42.0 67.6 95.1 133.0 18U 241.0 310.0 
7 23.' 44.7 71.9 101.0 142.0 195.0 25'-0 327.0 
7)< 25.1 47.S 76. J 108.0 150.0 206.0 269.0 34S.0 
8 26.6 60.3 80.6 114.0 169.0 217.0 284.0 862.0 
8)< 28.2 63.1 85.0 120.0 167.0 227.0 298.0 879.0 , 29.8 M.D 89.3 126.0 176.0 239.0 312.0 397.0 
' )< 31.3 68.7 98.7 133.0 ISS.0 2500 325.0 414.0 

10 82.8 61.4 98.0 189.0 193.0 261.0 340.0 431.0 

10)< 84.5 64.2 103.0 H5.0 202.0 272.0 304.0 449.0 
11 86.0 67.0 107.0 11)1.0 210.0 284.0 368.0 466.0 
11)< 37.6 69.8 111.0 168.0 218.0 m.o 382.0 484.0 
12 89.2 72.5 116.0 164.0 227.0 300.0 396.0 601.0 

100 1.8 '.8 11.1 13.6 22.6 89.0 58.0 83.6 " ...... 



l!ETBLEIIE loi STEEL COMP ANY. '" 
WEIGHT, IN POUNDS, OF 100 BOLTS 

WI TH SQU ARE HEADS AND N UTS . 

'::r. DiaIooWol~1U. 

.'" X IL !.f. IL " ,. I. h . X" % 111. ~:6" III. :li lA. , .. , .. & 

- .---I-," . 0 7.0 10.0 15.2 22.0 39.!) 63.0 ......... ........ -
I i( • .4 7.' lI.3 16.8 23.8 41.6 66.0 ......... ........ 
2 '.8 8.0 12.0 17.4 25.2 48.8 69.0 109.0 163 
2)( '.2 8.' 12.8 18.5 26.5 45.8 72.0 113.3 169 
2" ••• 9.0 ". 19.6 27.8 48.0 7!).0 117.5 174 
2)( '.8 9.' 14.3 20.7 ".1 ".1 78.0 121.8 180 
3 6.3 10.0 15.0 21.8 3 ... 62.3 81.0 126.0 '''' '" 7.0 11.0 16.5 24.0 33.1 66.5 87.0 134.3 196 , 7.8 120 18.0 26.2 ".8 60.8 93.1 142.6 207 

'" 8.' 13.0 19.5 28.4 38.4 ".0 ".1 151.0 218 • 0.3 14.0 21.0 30.6 41.1 69.8 105.2 159.6 229 

'" 10.0 16.0 22.' 82.8 43.7 73.0 111.3 168.0 240 
6 10.8 16.0 24.0 35.0 46.4 77.8 117 .3 176.6 2>1 
6" ......... ......... 2.5.5 37.2 49.0 82.0 123.4 185.0 262 
7 ...... .. ......... '" .0 39.' 51.7 86.3 129.4 193.7 273 

7" ......... ......... 28.' 41.6 54.3 90.5 135.0 202.0 28' 
8 ... ..... ......... 30.0 43.8 69.6 94.8 141.6 210.7 ". 9 ........ r ........ · ...... · 48.2 64.9 103.3 153.6 227.8 317 

10 · 62.6 70.2 111.8 I6€).7 244.8 339 
n :11: • 57.0 76.5 120.3 177.8 26 1.9 360 
12 • 61.4 80.8 1128.8 189.9 278.9 382 
14 ::: J 91.4 145.8 214.1 318.0 .26 
16 . 102.0 162.8 238.3 34.7.1 470 
18 112.6 179.5 2626 381.2 51. 
20 ....... ........... ... ...... .. ........ 123.2 200.' 286.8 415.3 '" 
~= 1.4 !2.Ll 3. 1 I 4.2 5.5 8. 5 12.3 16.7 

1-
21.8 

WE I GHTS O F N UT S AND B O LT H E ADS IN POUN DS. 

~.fBoI\I;III:Ado .. I X IA. I~ " ,. " ,. ",. X III. " I. 
Velght of Ilexagon " .036 .06' .13 .26 .40 .68 Nut aDd Head......... .0_1 

Weight 01 Sq ur.re 
.024 ~ .0iO .16 .29 .47 .77 Nut r.ud n_L ....... 

Dio......- of Boll ill "'do .. u. IX III. l~IL IY. I .. , ,. 2X I .. ". 
we.lr M or Hexqon. I 

2. 10 4.26 6.89 9.24 l i.3 27.2 Nut Ilnd nead .. ....... ll.O 
'et,ht 01 :.aullre 

2.39 5.01 8.4 1 12.93 21.4 38.!) Nut and n .. ...... . 1. 19 



~o BKTULY.lIl!:ll STEEL COKPANY. 

O.MEHSI OfilS AIilO WEIGHTS Of 

HOT PRESSED SQUARE NUTS. 
MANUfACTURERS' STANDARD 8IZES . 

Wt.l(hllt.nd IIzeI ue tortb .. unllnlahed IIUt.. 

---... Y~t" ':t .... - ... , 
'= 

........ " 
"" 1l1li RII,. tl .. ~ =: • ,- .... , ... , .... , ..... 

)( I.' n )( " .71 _ .0 

'\\ 2.' I'U ! ' /I "J{ 
.88 3480.0 

••• 1.06 2000.0 

n" 7.7 

:n n" ~Ii 
1.24 1290.0 

8.' 1.24 1170.0 

" H.S " UI "".0 

,,~ 
16.7 J< H~ I" 1.69 .00.0 
17.7 nn l)i 1.69 570.0 
2'2.8 1)( 1.77 440.0 

J{J{ 
,U 

:::: J{J{ 1/1 1.94 310.0 
89.8 I" 2.12 2.51.0 

")I 
63.0 )I I" 2.80 )90.0 
68.0 )I IJ{ 2.47 169.0 

I 68.0 Ii I IJ{ ~" 146.0 
I 94.0 tI: I 2 2.83 106.0 
l)i 103.0 l )i 2 2.83 97.0 
l)i 137.0 l)i ')( 8.18 73.0 

1)( 1~5.0 I" 1)( 2)( 3.18 69.0 
1)( 186.0 I" 1)( 2" , .... M.O 
1/1 247.0 I" 1/1 2J{ 3.89 41.0 

l)i 819.0 Ih l)i , 4.24 31.3 
Iii 400.0 I" Iii S)( •• 60 24.8 
1)( 600.0 :I'l IJ{ 'J< '.1>6 19.9 
1)1 620.0 1)1 ')( '.SO 16.2 , 760.0 :U , • '.66 13.4 
2)\ 780.0 2)\ , ..,. 12.8 
')( 930.0 , 2)( 'Ji 6.01 10.7 

2/1 .... 0 2)\ 21i ')( 6.01 lOA 
2J< 1180.0 2)( 2J< 'J< 0.36 8.' 
2J{ 1370.0 2" 'J{ ')( 6.72 7.3 , 

I 
1610.0 

rn 
, , Uti 

I 
6.2 

S)( 2110.0 ')( 'J< 7.78 '.7 
'J< 2760.0 S!< • 8.49 S.6 

I 



BETHLEa.eM STEEL COMPANY. m 

DIMENSIONS AND WEIGHTS OF 

HOT PRESSED HEXAGON NUTS. 
MANUF"ACTURERS' STANDARD SIZES. 

Weights Aud llltol Arfl lor the uullulahed nul. 

I 
, ... Y~!01 .... l'IIIkt- .., 

..':I. It. of h~ .. " 100 ~u, ..... ~ -, I • 
b •• "'" ... I ... I ... 100 Lbo. 

, 
)( 1.3 

~~: 
)( :; .58 8000.0 

.... ji 
2.4 

.... ji .72 4170.0 
'.1 .87 2410.0 

<. '.8 .... 1.01 1460.0 

< 7.1 

ir~ ,;" I Ii 1.01 1410.0 
'.8 1.16 1020.0 

14.0 / , Iii 1.3<) 710.0 

> 14.7 .... > I" 1.3<) 680.0 
19.1 /, 

I 
1)( 1.44 620.0 

22.9 /. I:;' 1.'14 440.0 

j( 27.2 II:: j( l ji 1.69 370.0 

j(1i 
39.0 Ii I" 1.73 266.0 
44.0 Ii '" 1.88 226.0 

Ii ,. .. II I J" 1.88 198.0 

J 67.0 

Ii~ 
I I j( 2.02 176.0 

1 64.' I" I j( 2.02 156.0 
l )i 96.' I :;' 2 2.31 10·1.0 

I :;' 134.0 1 .... '" 2:;' 2.60 75.0 
I " 180.0 I .... I" 2" 2.89 66.0 
1)< ". .• I .... '" 2j( 3.18 42.0 

I " 300.' I .... I j( 3 3.46 SSA 
I j( 370.0 UI Iii ". 3.75 26.7 
11< 460.0 2 ')< 4.04 2U,i 

2 450.0 
~U 2 ." .... 22.4 

2)i ..... 2" 3j( 4.33 18.0 
2)4' ..... 2 2)4' 'j( '.33 17.7 

2" 680.0 2" 21i 4 4.62 14.7 
2)j 810.0 2)( 2)j ')( 4.91 1>3 
2j( 980.0 2" 'j( ." 6.20 10.2 

• 1150.0 

~U 
, 4j( '.48 8.7 . )( 1340.0 3)( • 0.77 7.' 

')< 1680.0 3)< .)( '.06 6.' 



'" BETHLEHEM STEEL COMPANY, 

BOLTS AND NUTS. 

BO LTS. NUTS. 
U. s. 8I.wIdu'd &:rfy '!\noQ. h:U/oaunn' 5INIdort. 

..... . , . .... _ . 
.~ IWOOL 1IIl0ilL 

01 &001 . ... • ""'" • a:J~.r ., ... =. ~ I =-." r.:. ..... "'"', ... .... ,~ ",.1 ... ., .... ...: I ... ~... I ... 
1-- --, --, 

)( 20 ,I" ,049 ,027 :: ,58 Ii: .71 

~~ 
18 ,240 .077 ,0" .72 ,88 

" . 294 .110 .... .87 1.06 
14 .344 .160 .093 1.01 ,. 1.24 

" !3 .400 .196 .126 " 1.01 ,. 1.24 

"'" 
12 .404 .249 .162 IJi 1.30 Iii 1.59 
II .607 .307 .201 I ii 1.30 I ii 1.59 

J( !O .620 .442 .302 lji 1.59 lji 1.94 

I " 
9 .731 .001 .419 lji 1.88 1)/ '.SO 
8 .837 .7" .'" IJ( 2.02 IJ( 2.47 

IJi 7 .940 ,,,. .69.4 , 2.31 , ' .83 
1)( 7 1.00 1.23 .890 ')( '.60 2)( 3.18 

l ji 6 l.l6 1.48 1.06 2), 2.89 'J( 3.89 
1» 6 1.28 1.77 1.29 'J( 3.1 8 • '.24 
1)/ '» 1.39 2.07 1.1)1 8 3.46 ')( '.60 
IJ( , 1.49 2.40 1.74 ')( 3.75 '» 4.95 

1" 
, 1.61 2.76 '.06 3" 4.04 3)( 5.30 

2 ." 1.71 3.14 2,SO '" ',04 , 5.66 
')( ." 1.96 3." 3.02 OJ( '.33 ')( 6.01 

'" 4 2.17 4.91 . 8.71 ' )( 4.91 ." 6.86 

2)( • 2.42 6.94 4.62 ." '.20 ')( 6.72 
0 'ii '.63 7.07 6.43 .)( 5.48 , 7.07 
')( 3» '.88 8.SO 6.51 , 5.77 ,,, 7.78 
3" 3)( 3.10 9.62 7." ')( ',06 ')( 8. 13 

')( 
, 3.32 11.04 8.64 ')( 6.64 ." 8.84 

• • 3.57 12.67 10.00 ')( 7.22 6)( 9.1i5 
'1< '" 3.80 14.19 ]].33 ." 7." 7 9,90 ." 2)( 4.03 15.90 12.74 7 8.08 7» 10.61 

')( 2ji 4.2, 17.72 14.23 7)( 8.37 7)( 10.96 , 2» 4.48 19.63 15. 76 7)( 8.95 8)( 11.66 
'» '" 4.96 23.76 19.27 8» 9.81 9 12.72 
6 'I< 5.42 28.27 23.10 9)( 10.67 9)( 13.79 



BETH L E HEM S TEEL CO MPANY. m 

UPSET SCREW ENDS 

FOR ROUND AND SQUARE RODS . 

All d1memdo ... are In Ineb •. 

..... - "'- ...... 1._ of lno ... .., ........ 01 Idol .t nno. --'" .. IIU .f - ":!" ., .... ',...f ..... ~"IW: • . ~ .... ' .. .... .. .. , ' .... .... '''' .l:l. 
_~_-I 0 

b4 , 
-- .....<2........Q.......Q....,...E..... 

" I> • • 37 ." j( 
j(: 

, • 8 ,. 41 31> ." '" • 7 23 3" 
J' ,)<' • 7 .. 16 5 • , '" • 6 " '1> 

'" 
, 

'" • 6 SO " 31> • ,)<' '" '" ." .~ 23 20 'J' ." ' I> Ij{ ." • 18 3" , )<' ' i< ." • SI ." '" '" 
, 5 ." 30 22 ." ." 

'" '" • ." 28 ' )( 
' j( H$ 'I( 

I 
5 ." 26 34 • ' j( 

' I> III 'Ii 5" ." 24 SO ." ')1 
2 ' I( '" ." • 18 21 31> '1( 

'" 'Il ." • 17 3)/ 

'I' 2j( • • 3! ." 2)( 2 'I' 6 • 28 28 ')/ 4j( 
, )/ '" 

, • '" 22 20 'Il ' Il ,,, 
'" ." , 

3" 21 ." 21l ,)<' ,)<' ." '" 20 20 ' 1( ." 
' 1( 3" 7 3" 19 .)( 

'" 3" 7 3)<' 34 ." ' J' '" 3)1 8 ,)<' 26 31 ." ')( 
3 3)( 8 3 22 ')( 
3" '" 31> 8 3 21 " ." 'j( 
3)( 2j( • 8 3 20 S2 '1> • 
, )/ ." , 3 20 ." ' J' 'I> .)<' 9 'I> 18 S7 5)<' 8 ." • ' j( 
31l 3 ." 9 2j( 23 42 5j( 7" 
3j( ' )/ 9 2j( 23 ." 



27~ BETIlLEUEM 8TE EL COMPANY. 

SLEEVE NUTS AND TURNBUCKLES. 
ALL DIMII:NSIQNS IN INClons. 

5 I.E E\I E NUTS. TURNBUCKLES . 
i<---t.---"; 

~~~i 
;.-&-~ :-'f~.+.+r~ 

iB~~$=eJID 
;...; :1\ . 

--- DIMENSIONS. Yqkl DIMENSIQNS. 1 "'oIcbl 

oIlb ... •• 
L T AlBic " I I " u ~~ ~~ B· -=-~I~ --
7 - l~ I J( l Ji 11:i i< 'JI 8)/ IS IJI 'JlIJI t '" 1 7 l ~ l )i l Ji l }i 3 9 1 IJ( 2-iJ Iff r 8~ 

l )i 7~ 1 ;1(2 2hl~ 3M. 9~ I I }( 2~ In ~ 4. 
IJI 7 ~ 1 J(2 2~1~ 4. 9)( 1 1,,2 ItI~ 5)( 
Iii 8 2 2»:2 I J( 4.~ lO}i 2r'r I n 8r'r I ~ 6 

I" 8 , 'Ii 2)( IH ." 10" ' JI 1)/ 
~ IJI i 

, 
1" ." 2J1 'JI 31. l Ji • 10Ji m lJ1 , ." lJ1 ." ,);' ,);' ,tI'l i< ." llJ1 , 'JI ')i 10 
lJi • '" ')i , '>' 10 11 1< , 'i< ' h "" , • '" '>' 31i '>' 11 12 3 'JI 'JI 'Ii 

~: 
13 

' Ji ." 'J( ')< 'h ' Ii " 121i ~tI '" ' )< '" " ,);' ." 'JI '" ~ ' Ii 15 12J1 '" 'J( :~ 18 
' Ii 10 , 'Ji ' Ii IS "" '!. 'J( 'Ji 20 

'" 10 , 3U: 4.~ 2H !9 IS" 3J1 • 51i ill ;t 24 
'Ii 10" 3)( ' JI ' UI'Ji 22 I3Ji :~ • iU 28 
' JI 10" 3J1 4].( 4. 2Ji 23 " Ji .Ji .);' '0 
' Ji 11 '" 41i' I'li 27 " Ii 'h 3);' 'h ,,,. 34 

, 11 '" ' Ii 'u">' 28 15 '" '" 'Ii 'Ii In 38 
')1 11" 3J( 6 6 3~ 34 ....... ..... ..... ..... .. .. . ..... . ....... 
.Ji 11)< 'J( 6 (i 3~ 315 16K ,4.,ti .. 6J( • Ji In 60 

'Ii 12 , 5~6 ' i3" 39 ...... _ ........ ... ~ ..... ..... ......... 

3" 12 , 6~6}i3" '0 16" 5Ji , ,JI 'J( In 65 

'Ii 12,. ' JI 8J1 'nl'i< " ....... ..... ..... ..... .... . ..... ......... 
'J( 12Ji 'JI 5]( 6 3U 47 18 • 5 'JI '" Ih ......... 
'i< 13 . " 6>' 7 4.}i " ....... _ ... ..... ..... - ..... ......... 
, 13 '" 'Ji ,,,I' Ji " 18 6 , 8J1 'Ii I i . ...... ... 
'JI "" 'JI 'J< ' h l'Ii " ....... .... . -'" ..... ..... .... . , .... ... . 

'" 14 8 6}i 8 4J( 75 ....... ..... _ ... ..... ..... ..... ......... 



B£THLEUE)( STf:Jl:L CO liP AN Y. 

CLEVISES . • 

T~ 
AlIdlmenalouam .J._~ OrlpOClUlbemada 

Inch... f.. ... " .. _-- toaultoonnectlona. 

1:: : : 0! 4jm , Iff I t'--. .a-.. ~ 
---'-_ . ...... DIM EN_lON_ 01'" C\.ltVI_, IN INCHIS. 

c..it.. .... 
0 p • N W T A • 
3 '" I" '" '" )i • , 
• 2)< 1)< I j( ' >( 

~ 
, 8 , , 2)( 2)< 2)( 9 8 , 3" 2j( 2j( 2j( 9 8 

7 4 ')( 3)( ,,. U 9 8 
OIAM ltT ( A 01'" C \.IEVIS TO 8E USItO ' O A A GilVIN ADD AND "IN. 

~ 
l )l 
I,. 
l )i 

'" Iii 

I!' 'U 
2 

2)l 

2,. 

ROD. 

I 
' )l 

1,. 
l )i 

1" Iii 
1)( 

1U 
2 

1,. 
1)i 

1" 1)0 

1>( 
IU 
2 
2)l 

2,. 
21i 
2" 
21i 
2j( 
2>' 

D1AMitTIR OF' "INS. 

1"11dwlt" 2" ':'W'2l' 21" 3" 3f')3!,' 3t"~ 
3 , I s I I 
3' fi-3444 

...• 4 4 4 4 4 

.. ... 4 ~444 

4:ri ::~~~ 
....•... 5 5 6 5 5 6 5 

:::: :::::: .~ .. ~ 1- ~ : : ~ 6 
........ .. ..... 6(j~ 6666 

.... . 1 .... .......... 666666 

................ .. _66 ~ 677 

··· ·r··· ····..1.···· ····6 1,f1. " 
........... .1 .............. 'I' 7 , 

· .... ::I: .... :::::::!: ::J::::::::_:. ~ -f 7 

6 , 
7 , , 
, , 

, 
7 , 7 

7 
7 

C1evw. aboV8 and 10 rlgh~ot he&v,. llpng 11 .. 8 rna,. bo UIIIld with forb 
Itrail(bl 

Cle"flMll below &nd 10 le ft of Mme line Ihould hue forb dOlled In \lIIUI 
pin II not ovellltra!ooo.. 



1 
'" BETHLE HEM STEEL COMPANY, 

STANDARD 

STEAM , GAS AND WATER PIPE. .- im&I \ 1cIu1 J~ I~ I~ I ~:c", ... , .... IMUt hIIWt '\:' -, ~~ C '" r.....1t· t.cIMo. I ~!"" 
..... 

'''a , ..... ', ..... ,. .... 
-'- - - --'-- '--' 

;i .27 AOli ,fY/ .24 .GO .13 2.100.00 27 

)4" 
.36 .640 .00 .. 2 .10 .23 1386.00 18 ... .07' .00 ... ... .M 701.60 18 

~ • 62 • 840 .n ... .M ... 472.40 14 

J( .82 1 .... .n 1.12 Jl3 ,87 270.00 I. 
1 1.04 1.3Ui .1' 1.67 ... .. ,. 166.00 n~ 
1)4 1.88 1.6<10 .1' 224 U. a1. 96." n~ 
1~ 1.61 .. 000 .1' 2.68 ". 283 70.66 n~ 

2 ... 2.S7li .1' U1 .M ~ .. .U. n~ 
2~ 2.46 2.876 .20 5.74 4.78 6.49 30.11 8 , '.06 3.600 .22 7.54 7.89 9.62 19.49 8 
,~ 3." ~OOO .23 '.00 9.89 12.67 14.56 8 

• '.02 1!!Jl 
.24 10.66 12.73 15.90 11.31 8 

.~ '.60 •• ." 12.34 11),114 19.63 9.03 8 

• '.04 '.660 .M IUO lUg 24.30 7.20 8 

• 6.06 6.626 .28 18.76 28.89 34.47 4.98 8 

7 7.02 7.626 .30 23.27 38.74 45.66 3.72 8 
8 7.98 8.626 .32 28.18 ".04 68.43 '83 8 

• '.00 9.625 .S< 33.70 63.63 73.72 .,. 8 

I' 10.01 10.750 .37 ".06 78.84 90.79 1.8<> 8 

n 11.00 ll.76 .37 ".00 ".03 108.43 1.60 8 
12 12.00 12.76 .37 49.00 113.<Xl 127.417 1.27 8 
13 13.26 14.00 .37 04.00 137.88 153.IW .. 04 8 

I' 14.25 IS.00 .37 68.00 159.48 176.71 .00 8 .. 15.40 16.00 .28 66.00 l Si.Of 201.06 .77 8 
16 16.40 17.00 .SO 70.00 211.24122698 .68 8 

. , 



BETHLEHEM STEE L COMPANY. m 

SPIKES, NAILS AND SCREWS. 

$IoMari. &.1 Yin Jollt. 
, 

SIool YIn&plk-. -""' ..... 
r--. I 1WU.iq. 

DIo&, I ... ,.. - I~ .... -i::!'1 ~. Jo.,.. ! tIaa. 1" [Nr ::::: - 1- ...... 
I.... NioI. I.-. hod. , 

- --- --
'" , ..... , ... .~" "" , .16'l(\ .. '" , ... 
'" !a ..... ... """ '" ,~ ,181~ '" '" !~ 

<00 .. ."" ... .... 761 • ..... " " .. .. .mM V. .0e>7l .. '% . - " .. ... .. , ..... '" . .... '"" , .Z5j6 .. '" , 
'" " ~ .- ... .< ... '" :~ .... n " ~ 
... 

'" . .." '" m .. ". ".. l~~ '" " '" .- " .- '" .~ ."., '" " .M • .. '" n .... m , ."., , 
'" • .. 

'" :~ 
.IU4 .. .- m , .... , 

:~ '" :~ .. , .. .'''' " . ..m " , .- .'" " ,., • .. '" " .101D " ......... ... ,., • .. ... .J< • 181~ " ......... ......... ......... .. . ........ ... . .... ... 'J< .. ... • ..... " ......... · 1········· ........ ........ ... • .. 
"" 'J< . ",. " ::::::::1::::::::: ... ... ...... ..... "" 'J< n 

'" • . "" " ............. ...... ... , 8 

WROUG.HT SPIKES. 
Number to & te, of 100 lbL 

~ ~J..a. IIo I"'" ~ IW. I ~ X" 10& " ... ", ... ~, ... ", ... J.. I .. I t. •• •• •• k •• ------
• 2200 .••••. . .......... .. , "u ~, .., 

'" .. 
~~ .... ""' ............ , .. ....... '" ... ... '" "" "" ............ , .. . .... .... '" . ~ .. '" :,. .. ,. .... .... " ...... ....... .......... s" "" m 

"'" "'" '" n ...... ..... ............ ........... '" '" • u" '" .ro " ............ .......... '" ... 
WOOD SCREWS. 

•• .... • • ... I ...... I •• .... k .... 
- ,--- ---, ... , .. " " .215 " .m " .374 , 

"" 
, . 14D U .", " ... " .... , . .., 8 .. " .. .... .. .", " .'" • .000 , . 176 " . ... u .... " .414 

• ., .. " . ,~ " ... " ... , " .m • .'" u ... , " .'" " .$0, " ... , .. .... 



lI LH lI EY S T EEL COMPANY. 

UNITED STATES STANDARD GAUGE 

FOR SHEET AND PLATE IRON AND STEEL. 

Jg" J~" 
. 1 .1 
~ .... ~ .... 
~ ~ 

'" '" '" '" .' .' .. .. ,., ,., , , 
, 7.1f 00.'" • , 875 r.:BIS , 
• .. ~ 4~.eoo • • .. ~ 46,688 • • '.00 ~.676 • • 6.1& 40.463 • , 4.76 37.850 , 
• .~ M'" • • .~ Sl.l~ • 
" 8.67 28 .013 " 
U 8.18 •• ••• 2UOO U 

" ,.~ U;~ 4.462:1 21.7&'1 " " '.M 3.75 8.8'~ 18.67~ " " , ... S,I2:I 8.U375 '''''' " .. U'9 28l2:1 2.86875 14.00!I " " ,." " '.00 12 . .00 " " '" ,." ..,. lI.ilIXi " '" ,~ ,. 2,(14 ..'" " " 1.11 !.is 1.7~ 8.7t8 " .. .'" ... , L~ 7.470 .. 
" .'" 1.375 , ... 4.818 " " :191 .. " 1.2'/5 6.225 " " .714 '''' I.HiS .... " " .'" , '''' .... " " .'" .87~ ."'" .. '" " " .476 .'15 • 76/0 •. '" " '" .<n .6lri~ .70l~ 8424 ~ 

" .'" .'" ."'. 8.113 " " .'" ...,. .57878 UOI " ., .318 •• ." , .... ., .. . 278 ."'. 2.179 .. 
" ."" . . ..,. ,.'" " ~ ."" .375 , ... ~ 

M .218 $1378 1.712 " " .'" .S l~ '''' " .. . '" .281Z5 eo" .. 
~ .. " """ '''' ~ 

" .'" ." 1.245 " 
Leg8.H.OO by Actol CODgr('!ll, ldlll'i:h 3. 1m 



BKTHLERRM STEEL CO~I·ANY. m 

VARIOUS STANDARD GAUGES IN USE. 

.. menm R DIQIl.IJ.t 0' J.I Rei. ... 
• • I U'* IkaIoI Goqt. .In- ....... l ~,1aII 

Utpuo SWpo. t- ... 9IoIL 

r-- - --
7" ...........1 ."" 
6" ......... ............... .46875 
6" ......... ......... ..... .437~ 
(~ .-4M .46 .~ 
S" .4M.~ .37~ 
2" .SIll.8Gt8 .8-1376 
o .3-IO.SZ-IM .St2ij · .... , ."" · .'" , .m , .", , .'" 
7 .11lI 
8 .l~ 
9 .148 

10 .IM 

11 .12D 
12 .1011 
18 .096 
14 .083 
15 .r1l2 
18 .OM 
11 .«>8 
18 .049 
19 .012 ., .'"' 
21 .032 " ." " .'" " "" " ."" " .'" 27 .016 
28 .ol( 
:s .()IS 
80 .012 .. 
" " M .. 
" 

.00' ... ... 

.M 

.006 

.00< 
37 ....... .. 

."" .~76S 

."'" .""'. .18194 

.16202 

.14421\ 

.12!W9 

.U.J.\3 
• IU189 

. 1»J7~Z ..... 

.071\161 ."' ... • Cf>706B .""" .M5X>7 

. ~""" ."'" .081961 

.,.", 

.""" .022:>71 ."" .01711 

.01594 

.0l4ll(; 

.012641 

.Oll~i 
• 0100'l5 

.""'" ..00708 ....,. 
.0000l1l 
. 006 ..,.... 
.""'" . ..",. 

.,'''' .""" ." .23-1376 
• 21316 ., ... " .w, 
. l7lr.r. ..... ...... 
.'" .109376 

.. ,,'" .078125 

.0700125 

.00" .... ."'" .OSTS 

.004376 
• 0:n25 
.1l'l:8125 
.,~ 

. 021876 
.01875 
.011187/1 
.OIM~ ...... 
.Ol~ 

.Ol~ 
.OIOIM25 .""'" .Q0)J.';9S76 
• 0018125 ....... " 
. """'-• 000" 

.ritialo I ~ Itno.loI.l .... 1 ~~ I r.u. .. 
baporioJ. 'lin r.... 0.. 'lin. I --'" 

- - - 1-
:= I .. · .. ···· ....... :·::::::::::::::::::::::: ~ 
:~ · .. ·:5938··..:~ ::::::::::.. ro 
.m .M2li .36 ••...•.•.... 8" 
.348 .3310 Jl3 ........ .. .. 2" 
.8:H .3OM .J06 ........ ... 0 

.'"' .v. 

.", .'" .212 

.1112 ". .. '" .. ~ .. " 

.116 .", 
~ 
.~, .... .... 
.~. 
.010 .... 
.'" .... 
.00' .• ~ ."" .018 
.0164 
.01-48 
.01M 

."" 

.one 

.0108 

.0100 

.om .... 

.0076 .... . .... 

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

.1770 .... 

.1481 

."'" .... 

.w" 

.OO!:; 

. -.m> ..,. ..... 

.0175 

.0110 ."" 
.08176 
.0060 .. '" .~ 
.~ 
.0181 
.0173 
.01$2 
.0l00 
.Olto 

.00" 

.0128 

.0118 

.0104 .... ."'" 

.'" .'" .'" .m ... .'" .176 .. '" .. " .. " 

.1176 .. "" ."" ..... 

.~ 

.OUO 
.(If(.).5 

.~ 

.MOO ."" 

.0310 . ..., .,., 

.m.. 
-"00 
.0181) 
.01iO m., 
.0160 
.0140 

.0130 

.012D 

.0110 

.0100 

. "'" ."'" .""" .000> 
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2SO BETHLEHEM STEEL COMPANY. 

AREAS AND WEIGHTS OF 

SQUARE AND ROUND STEEL BARS. 

.004 

.016 

.035 

.002 

.098 

.141 

.191 

.250 

.316 

.391 

.473 

.562 

.660 

.766 

.879 

1.000 
1.129 
1.266 
1.410 

1.003 
1.723 
1891 
2.006 

2. "" 
2.441 
2.641 
2.848 

.013 

.O;S 

.119 

.212 

.833 

.4i8 

.651 

.850 
1.076 
1.328 
7.608 

J.913 
2.24.5 
2.603 
2.989 

3.400 
3."" 
'.303 .,,. 
5.312 
5.867 
6.428 
7.026 

7.650 
8.301 
8.978 
9.682 

3.063 10.41 
3.28.';' 1l.l7 
3.516 11.95 
3.7M 12.76 

.003 

.012 

.028 

.049 

.077 

.110 

.150 

.196 

.248 

.307 

.371 

.442 

.618 

.601 

.690 

.7" 

.887 

.994 
1.108 

1.227 
1.353 
1.485 
1.623 

1.767 
1.918 
2.074 
2.237 

2.4<>1> 
"6SO 
2.761 
2.948 

.010 
,012 

"" 
.167 
.261 
.875 
.611 

4.000 13.60 
4.2&4 14.46 
4.516 16.36 
4.786 16.27 

5.063 17.22 
5.348 18.19 
5.641 19.18 
5.941 20.20 

.667 >' 6.250 21.25 

.845 I-r 6.666 22.33 
U)43 Jill' 6.891 23.43 
1.262 7.223 24.56 

1.502 1 J{ 7.563 25.71 
1.763 it 7.910 26.90 
2.044 Ii 8.266 28.10 
2.347 1 H 8.629 29.34 

2.6703 9.000 30.60 
3.014 1 n 9.379 31.89 
3.379 }i 9.766 33.20 
3.766 h 10.16 34.05 

4.173 J.( 10.56 36.92 
4.600 -h 10.97 37.31 
6.049 }i 11.39 38.73 
5.518 if 11.82 40.18 

3142 
3.841 
3.547 
&708 

8.976 
<200 
4.430 
4.666 

4.909 
6.157 
6.412 
5.673 

6.940 
6.218 
6.492 
6.777 

7.069 
7.'" 
7.670 
7.980 

8.296 
8.618 
8.946 
9.281 

6.008 
6.520 
7.051 
7.604 

)4 2.25 
I-r 1269 

" - 18.14 a 18.60 

41.66 9.621 
43.14 9.968 
44.68 10.32 
46.24 10.68 

8.178 J{ 14.06 
8.773 H 14.54 
9.388 Ii 15.02 

10.02 I H 15.50 

47.82 11.05 
49.42 11.42 
61.05 111.,9 
52.71 12. 18 

10.68 
11.36 
12.06 
12.78 

13.52 
14.28 
15.07 
15.86 

16.69 
17.53 
18.40 
19.29 

20.20 
21.12 
22.07 
23.04 

24.03 
".04 
26.08 
27.13 

28.20 
29.30 
80.42 
31.56 

32.71 
38.~ 
85.09 
36.31 

37.56 
38.81 
40.10 
41.40 



BETJlLItHEll STItEL COMPANY. ~, 

&lEAS AHD WEIGHTS Of' 

SQUARE AND ROUND STEEL BARS 
(CONTIIfU1:0). 

"'"- 0:) 0 ° - '1:: - I ':1:: ": - -1 ':1:: I - I '1:: • -I:':: ..... ,.. Lbo. ". 1-. 'i-. !IM, ... Iaa. 'U.. ". Iaa. ,.. t.k. 

- ,---'---- -

~ 
16.00 64.'10 12.57 42.73 6 36,00 122.4 28.27 96.14 
16.60 66.11 ,,,. 44.07 ;' 87.62 127.6 29.47 100.2 
17.02 67.86 18.86 45.44 ".06 132.8 '<>.68 IOU 

to 17.M 69.62 IS.77 46S3 " ..... 188.2 81.92 108.6 

)( 18.06 61.41 14.19 '~24 "K 42.23 H8.6 88.18 112.8 

J' .. 60 63.23 H.6t 49.66 43.89 1411.2 ... " 117.2 
19.1<& 65.08 16.03 61.11 

Ji" 
".56 I &U 86.79 121.7 

h 19.611 ..... 16.47 ..... 47.Z1 160.8 37.12 126.2 

Ji 20." 68'" 15.90 6407 7 49.00 166.6 38.49 130.9 

J' 2O.S2 70.78 16.35 66.59 { 62.63 178.7 41.28 140.'1 
21.89 72.73 16.80 fi7.12 56." 1111.8 44.18 IW.2 

H 21. 97 74.70 17.26 58.67 60.06 204.2 47.17 160.3 

)( "'56 76.71 17.72 60." B 64.00 217.6 110.27 171.0 

JI 28.16 78.74 18. 19 61.84 I{ 68.00 23l.4 53.46 IS1.8 
28.77 80.81 IS.67 '3.4' ,>2, , .... 66.75 193.0 

H 24.88 82.S9 19.15 65.10 76.66 260.' 60.18 20 ... 

26.00 ".00 19.64 66.76 9 SI.OO Z15,4 63.62 216.3 

l' 25.68 87.14 20.13 68.44 I' ..... ..... 67.20 '2&, 
26.27 8UO 20.63 70.14 ..... • 06.8 7088 241.0 

l . 26.91 IHA9 21.14 71.86 1 Ji ".06 323.2 '~66 2S3., 
)( 27." 93.72 21.65 7<60 '} 100.00 340.0 78.54 267.0 

J' 28.22 ..... 22.17 75.87 '0.\.06 867.2 82..62 '80,6 
28.89 ".23 22.69 77.15 110.25 374.9 86.69 294.4 

,,< 29.67 10M 23.22 78.95 Ji 115.66 3\12.9 90.76 308.' 

" 30.25 102.8 23.76 80.77 

{ 
121.00 411.4 95.03 "'" {; SO.94 106.2 24.30 82.62 126.66 430.8 99.'10 337.9 

31.64 107.8 24.85 84,49 132.25 449.6 103.87 863.1 
82.35

1

110.0 2S.41 86.88 138.06 469.4 108.43 ..... 

~ 
33.011 112.4 25.97 88.29 112 144.00 40SU 113.10 88M 
38.79 114.9 26." 90.22 13 1611.00 674.6 IS2.7S 431.3 
3·U2 117.4 27.11 92.17 14 196.00 6611.4 163.114 6~.4 

35.25 \119.9 27.611 94.l4 15 2"...6.00 766.0 \176.72 600.8 



'" B£ T HLEHEll STEEL COMPANY. 

WEIGHTS OF STEEL FLATS. 

P'OUNCS PER LINEAL FOOT. 

1 cubIc toot wel3'hlng ft.61bt.. 

..... .... 
" J<" )i" J(" 1" 1,1(" 1";" 1 ~" 2" 12" , .... 

"h 
.159 .319 .478 .638 .797 ." 1.11 1.28 7.'" 
. 212 .4'" .63<1 .850 1.06 1.28 1.49 1.70 10.20 

,/' .2M .631 .797 1.06 1.83 1'- 1.86 2.12 12. 76 
.319 .638 .%7 1.28 U9 1.92 2.23 2." 16.80 

~h .872 .744 1.12 . 1.49 1.86 2.28 2.60 2.98 li.a5 
.425 ."" 1.28 1.70 2.12 '50 2.98 3.40 20.40 

Ii{' .478 ."7 1.43 1.92 2.39 .,7 8.3·5 8.83 22.95 
.631 1.06 1.69 '12 '66 8.19 8.72 4." ".5O 

Jlt! .684 1. 17 1.75 '34 2.92 " I 4.09 4. 67 28.05 
.628 1.28 1.91 2." 3.19 S.83 4.47 5.10 30.60 

Ii: .690 1.38 .07 '" 3.45 4.14 4.84 5.53 83.15 
.744 1.49 '28 ". 3.72 4.47 '.20 5.93 85.70 
.797 1.59 2.39 3.19 8.99 4.78 ,." 6.88 38.25 

1 .850 1.70 '50 3.40 4.26 5.10 , ... 6.SO 40.80 

:~ .90' 1.81 .,1 3.61 4.52 6.42 6.32 7.22 43.35 
.967 1.91 " 7 3.83 4.78 5.74 6.70 7.M 45.90 

:~ 1.01 2.02 3.03 4.04 '.05 6.06 7.07 8.08 48.45 
1.06 U3 3.19 4." 6.31 6.38 7.44 '.50 51.00 

h't 1.12 .23 ." 4.46 5.58 6.69 7.81 8.93 53." 
1.17 234 3.51 4.67 5.84 7.02 8.18 9." 56.10 

:~ 1.22 2.44 3.67 4.89 6.11 7.34 8.56 9.78 58.65 
1.28 '" '83 5.10 6.88 7.65 8.93 10.20 61.20 

:* 1.83 2.66 3.98 5.32 6.64 7.97 9.80 lQ.63 63.75 
1.88 2.76 4.14 5.52 6.90 8.29 9.67 11.00 66.80 

:u 1.43 2.87 4.80 5.74 7.17 8.61 10.04 11.47 68.8' 
1.49 2.98 4.46 5.95 1.44 8.98 10.42 11.90 71,40 

m 1.54 '.08 4.62 6.16 7.70 9.24 10.79 I"" 73.95 
1.69 3.19 4.78 6.M 7.97 9.57 11.15 12.75 76.50 

111 1.66 3.29 4.9.1. 6.59 8.24 9.88 ' 11.53 13.18 7{1.M 
2 1.70 '". "'. 6.SO '.50 10.20 11 .90 13.60 81.60 



BETHLEHEM STEEL COMP,,-NY. '" 
WEIGHTS OF STEEL FLATS 

(CONTINUilO). 

POUNDS PER LINEAL FOOT. 

.... 
314" 13W' 1

3
)(" -=-t - 2~" 2~" 2)(" 3" 

" - , 

14i< 1.44 1.69 1.76 1.91 ~07 2.23 2.39 "" 7." 
1.91 2.12 2.34 2." 2.76 2.98 8.19 80(1) 10.20 

:~ 
2.39 ... 2.92 8.19 3,46 3.72 3.99 '.26 12.76 
2.87 3.19 3.51 3.83 4.15 4,47 4.78 5.10 15.80 
3.'" 3.72 •. Oil 4." 4.83 '-2<' 6.68 5.96 17.85 
3.83 4.2.> 4.67 6.10 6.03 6.96 6.38 6.60 20.'" 

Jji< '.SO 4.78 5.26 5.74 6.22 6.70 7.17 7.66 22.95 
4.78 5.31 5.84 6.38 6.91 7.44 7.97 8.60 2 .... 

)(11 '.26 6.84 6.'18 7.02 7.60 8.18 8.76 9.35 26." 
6.76 6.38 7.02 7." 8.29 8.93 9.57 10.20 180.60 

i<~ 
6.21 6.90 7.60 8.29 8.98 9.67 10.36 11.05 33.15 
6.69 7.44 8.18 8.93 9.67 10.4.1 11.16 11.90 35.70 
7.18 7.97 8.77 9.57 10.36 11.16 11.95 12.76 38.26 

1 7.60 8." 9." 10.20 11.05 11.90 12.75 18.60 i 40.80 

l~ 8.13 9.03 9.93 10.84 11.74 12.6.5 13.00 14.45 43.36 
8.61 9.57 10.62 11.48 12.48 13.39 14.34 15.80 "'.90 

l~ 9.09 10.10 n.ll 12.12 18. 12 14.13 15.14 16.15 48.46 
9.67 10.63 11.69 12.75 13.81 14.87 16.94 17.00 61.00 

l~ 10.04 11.16 12.27 13.39 14.60 15.62 16.14 17.86 53.56 
10.52 11.69 12.85 14.03 16.20 16.36 17.53 18.70 56.10 

lJ1 11.00 12.22 13.44 14.66 16.88 17.10 18.83 19.06 68.6.5 
11.48 12.75 14.03 15.80 16.58 17.86 19.13 20.'10 61.20 

~n 
11.95 13.28 14.61 15.94 17.27 18.60 19.92 21.26 63. 75 
12.48 13.81 15.19 16.68 17.96 19.34 20.72 22.10 66.30 

1 I 12.91 14.34 15.78 17.22 18.65 20.08 21.5 1 22.95 68.8.> 
1)( 13.40 14.88 16.37 17.S5 19.34 20.83 22.32 23.80 71.40 

ltt ]3.86 15.40 16.95 18.49 20.03 21.57 23.1 1 24." 73.95 
14.84 15.94 17.53 19.13 20.72 22.31 23.91 25.60 76.60 

' it 14.83 16.47 18.12 19.77 21.4 1 23.06 24.70 26.85 79.06 
2 16.30 17.00 18.70 20.'" 22. 10 28.80 2.>.6. 27.20 81.60 



'" BETHLEHEM: STEEL COMPA.NY. 

WEIGHTS OF STEEL FLATS 

(CO NTI NUID). 

POUNDS PE R L I NEAL FO OT. 

I\kt-

'l:' 4]4" 4,J{" 41(" '" ')(" 5>," 5)(" 6" W ..... 
'--

i h ~71 2.87 '.03 3.19 3" &61 3" .83 7.65 
3.61 3.83 '.M '.26 <46 4.67 4.89 6.10 10.20 

iiI. 4.52 4.78 5.05 5.31 '.68 5.84 6.11 6.38 12.75 
5.42 6.74 '.06 6.38 6.69 7.02 7.34 7.65 15.30 

~t. 6.82 6.70 7.07 7.44 7.8\ 8.18 &56 8.93 17.85 
7.22 7.65 '.08 '.60 8.93 '.35 9.77 10.20 20.40 

iiI. 'I' 8,61 9. 09 9.57 10.04 10.52 11.00 11.48 22.95 
'.03 9.67 10.10 10.63 11.16 11.69 12.22 12.76 25.60 

J(H 9.93 10.62 11.11 11.69 12.27 12.86 13.44 14.03 28.0.5 
10.84 11.48 12.12 12,75 13.39 1~03 14.67 Ui.SO '<>.6. 

Ii!! 11.74 12. 43 13.12 13. 81 14.50 15. 19 15.88 16.58 33.15 
12.6.5 13.39 14.13 14.87 15.62 16.36 17.10 17.86 35.70 

I II 13.M 14. 34 16.14 Hi.1I4 16.74 17.63 18.33 111.13 38.25 
14.45 16.30 16.15 17.00 17.85 18.70 19.65 20.40 40." 

:J'l 15.35 16.26 17.16 18.06 1& .. 19.87 20. 77 21.68 .... 
16.26 17.22 18.17 19.13 20.08 21.04 21.99 22.96 46.90 

:~ 17.16 IS.17 19.1S 20.19 21.20 22.21 23.22 24.23 48.46 
lS.06 19.13 W. 19 21.25 22.32 23.38 2<4' 25.50 51.00 

:l'l 18.96 OO.OS 21.20 22.32 23.43 24.M 25.66 26.78 63.56 
19.87 'LO< 22.21 23.38 24.M 26.71 26.88 28.05 66.10 

:~ 20.77 21.99 23.22 24.44 25.66 26.88 28. 10 29.33 .... 
21.68 22.9a 24.23 25.liO 26.78 28.05 29.33 30.60 61.20 

:l'l 22.58 23.IH 25.24 26.67 27.S9 29.22 SO.55 31.88 63.76 
23.4S 24.87 26.26 27.63 29.01 SO.39 31.77 33.15 66.80 

:~ 24.38 25.82 27.26 28.69 30.12 31.65 "" ~" 68.85 
25.29 26.78 28.27 29.76 31.24 32.73 '~22 36.70 71.40 

m 26.19 27.73 29.27 30.81 32.35 33.89 35.43 36.98 73.95 
27.10 28.69 30.28 31.87 33.47 , .... 36.65 38.21> 76.50 

III 28.00 29.64 31.29 32.94 34.59 36. 28 87.88 39.68 79.06 
2 28.90 30.60 32.80 34.00 35.70 37.40 89.10 40." 81.60 



BETillE U E ll STEE l. COYP A NY. '" 
WEIGHTS OF STEEL F'LATS 

( CO NTIN UeO). 

P O UNDS PER L I N EAL F"OO T . 

.... 
6}(" 1 G"" I' )(" - 6j{" 7" 7""17

J(" ~ 8" ,~' b , .... 
)(1< 3.g9 4. 101 -;:;1 4.46 4.62 4.78 4.94 5.10 ' .65 .. , '.53 6.74 6.95 6.16 6.36 6.58 6.80 10.20 

"I< 
6.64 6.90 7.17 1 7.44 7.70 7.97 8.23 8.50 12.76 
7.97 8." 8.6 1 8.93 9.25 0.7 9.88 10.20 16.SO 

)<1< 9." 9.67 10.04 10.41 10.78 11.16 11.53 11.90 17.86 
10.63 11.00 11.48 11.90 12.32 12.76 13.18 13.60 20.40 

"I< 
11.95 12. 4S 12.91 13.39 13.86 14.34 14.82 15.30 22." , ... IS.81 14.34 14.87 16.40 16.94 16.47 17.00 26.60 

j(t! 14.61 15.20 15.78 16.36 16.94 ]7.53 18. 12 18.70 28.06 
16.94 16.58 17.22 17.85 18.49 19.13 19.77 20.40 30.60 

IIIl 17.27 17.95 18.65 19.34 20.03 20.72 21.41 22.10 33.15 
18.60 19.34 20.08 20.83 21.57 22.32 23.05 23.30 85.70 

t* 19.92 20.72 2U I 22.32 23. ]1 23.91 24.70 25.60 38.25 
21.25 22.10 22.95 23.80 24." 25.60 26.85 27.20 40.80 

\;':" .... 23.48 24.39 2.5.29 26.19 27.10 28.00 28.90 ".SO 
23.91 24.87 26.82 26. 78 27.73 28.68 ".64 30.60 46.90 

It/ 26.23 26. 24 27.25 28.26 29.27 30.28 31.29 32.30 48.46 
26." 27.62 28.69 29. 75 SO.81 31.88 32.94 34.00 01.00 

l~ 27.90 29.01 SO.12 81.23 32.35 33,48 34.59 35.70 53.65 
29.22 30." 31.56 32.72 33.89 ".06 36.23 37.40 56.10 

III 30." SI.77 32.99 34.21 35,44 36.66 37.88 39.10 ..... 
31.88 33.15 34.43 35.70 36.98 88.26 39.53 40.80 61.20 

III 33. 20 34.53 35.86 37.19 38.5] 39.84 41.17 42.50 63. 75 
34.53 35.91 37.29 38.67 40.05 41.44 42.82 44.20 66.30 

l~ 35.86 37.30 38.73 40. 16 41.59 43.03 44. 47 4,'i.90 68.80 
37.19 88.68 40.17 41.65 43.14 44,63 46.12 47.60 71 040 

lU 38.52 40.05 41.60 43.101 ".68 46.22 47.76 49.SO 73.95 
39.85 41.44 43.03 44.63 46.22 47.82 49.40 6L00 76.50 

' t! 41.17 42.82 44.46 46.12 47.76 49,41 61.06 52. 70 79.06 
2 42.60 44.20 45.90 47.60 49.30 61.00 62.70 64.40 81.60 



'" BETllLEUEM STEEl, COMPANY, 

WEIGHTS OF STEEL FLATS 

( CO NTINUED). 

P O UNO S P!:R Ll N I!: A L " O OT . 

., .. 
'1:" 8~" 8}{" 81(" 9" 9"," 9}i:' 9Jt" 10" W ..... 

- - -

,,-h 5.26 5.42 5.68 5.74 '.90 '06 6.22 6.38 7.66 
7.01 7.22 7.43 7." 7.86 8.08 8.29 8.60 10.20 

y.-h 8.76 9.03 9.29 '.56 9.83 10.10 10.86 10.62 12.75 
IO.fi2 10.84 11.16 11.48 11.80 12.12 12.44 12.75 16.30 

,/' 12.27 1<" 13.02 13.40 13.76 14.14 14.M 14.88 17.85 
14.08 14.44 14.87 16.30 15.73 16.16 16.68 17.00 20.40 

i' 15.78 16.26 16.74 17.22 17.69 18.18 18.65 19.14 22.M 
17.63 18.06 18.69 19.13 19.65 20.19 20.72 21.26 25.60 

J(lI 19.28 19.86 20.45 21.04 21.62 22.21 22.79 23.38 28.M 
21.04 21.68 2232 22.96 23.59 24.23 24.86 25.60 30.60 

Jill 22.79 23.48 24.17 24..86 25.55 26.24 26.94 27.62 33.15 
24." 20.30 26.04 26.78 ':!I.52 28.26 29.01 29.75 36.70 

,ll 26.80 27.10 27.89 28.69 29.49 30.28 31.08 31.88 38.25 
28.05 28.90 29.75 80.60 31.45 '"'" 83.15 MOO 40.80 

I,', 29.80 30.70 31.61 32.52 33.41 34.32 35.22 36.12 43.35 
IJ' 31.56 32.02 33.47 34.43 ' ... 8 36.34 37.29 3S.26 45.90 

:~ 33.31 34.32 ,"-', 36.84 37.35 38.86 89.37 40.38 48.45 
35.06 36.12 31.20 38.26 89.81 40.37 41.44 42.50 51.00 

:J'l 86.S1 37.93 39.05 40.16 41.28 42.40 43.52 44.64 58.55 
38.57 39.74 40.91 42.08 43.25 44.41 45./)8 46.75 66.10 

:~ 40.82 41.64 42.77 44.00 45.22 46.44 47.66 48.88 6S.65 
42.08 48." 44.63 45.90 47.1S 48.45 49.73 61.00 61.20 

:J'l 43.83 45.16 46.49 47.82 49.14 60.48 61.80 68.14 63.75 
4.5.68 46.96 48.84 49.73 51.10 52.49 .53.87 ... ,. 66.30 

:~ 47.33 48.76 60.20 61.64 63.07 64.51 Ob.94. 67.38 68." 
49.09 60.68 62.07 53.56 00.04 00.53 58.01 59.60 71.40 

:u "'.84 52.38 53.92 55.46 57.00 68." 60.09 61.62 73.95 
52.60 64.20 65.79 67.38 68.97 60.66 62.16 63.75 76.50 

III 54.35 ".00 57.64 59.29 60.94 '.68 64.23 65.88 79.0.5 
2 56.10 67.80 59.60 61.20 62.90 64.60 66.30 68.00 81.60 



BETliLBliEM STEEL COMPANY. '" 
WEIGHTS OF STEEL FLATS 

( C ONTI NUED ). 

PO UttDa PI:R LI NE AL 'OOT. 

"", . .... ]0.)('" 10}{"' 110)(U II" 11,).(" IllW 11 )(- '2" 12W " """- , ------ f---
)(1, 6.54 6.70 6.86 7.02 7.17 7.S2 7.49 7." 7.98 

8.71 8.92 9.14 9,.34 9.67 9.78 10.00 10.20 10.63 

Il{' 10.89 11.16 11.42 11.68 11.91) 1222 12.49 12.71) IS.28 
13.07 13.39 13.71 14.03 14.35 14.68 14.99 16.30 11).94 

i' 16.25 11).62 15.99 16.36 16.74 17.12 17.49 17.86 18.60 
17.42 17.85 18,28 18.70 19.13 19.05 19.97 20.40 21.21) 

i ' 19.61 20.08 20.56 21.02 2l.51 22.00 22.48 22.95 28.90 
21.78 22.32 2'2.85 23.88 23.91 24.44 24.97 "'.00 26.66 

Jill 23.96 24.64 25.18 21).70 26.30 26.88 27.47 28.06 29.22 
26.14 26.78 27.42 28.05 28.68 29.88 29.97 SO.60 31.88 

/ill 28.32 29.00 29.69 30.40 Sl.OB 31.76 32.46 83.]5 34.53 
30.50 31.24 81.98 32.72 23.47 34.21 84.9i) ~.70 37.19 

,II 32.67 88.48 34.28 85.06 ~.86 36.66 S7.46 38.21) 39.84 
34.86 80.70 ".M 37.40 88.2S 39.10 39.95 40.80 42.50 

()>: 37.03 37.92 88.83 39.74 40.64 41.5' '2" "3.; 4,0.16 
39.21 40.17 41.12 42.08 43.04 44.00 44.94 45.90 47.82 

:1 41.39 42.40 43.40 44.42 %.42 46.44 47.4fi 48.% 50.46 
43.56 44.63 '1).69 46.76 47.82 48.88 49.94 51.00 63.12 

:~ 45.76 46.86 47.97 49.08 50.20 51.32 62,44 53.05 6.'5.78 
47.92 49.08 50.26 51.42 62.59 63.76 04.93 56.10 58.44 

:Ji' 50.10 61.82 52.54 53.76 04.99 56.21 57.48 58.66 :~:i·~ 62.28 58.0:; 64.83 56.10 07.87 68.65 59.93 61.20 

is 
54.46 55.78 57.11 58.42 59.76 61.10 62.43 63.75 66.40 
".63 58.02 59.40 60.78 62.16 63.54 64.92 66.30 69.06 
58.81 60.24 61.68 63.10 84.6. 65.98 67.42 68.8a 71.72 
60.99 62.48 63Jl7 66.45 66.93 68,43 69.92 71.40 74.38 

'U 63.17 64.70 66.24 67.80 69.33 70.86 72.41 7S.95 77.03 

" 66.80 66.94 68.63 70.12 71.72 73.31 74.90 76.50 79.69 
' ll 67.62 69.18 70.83 72.46 74.11 75.76 77,41 79.05 82.34 
2 69.70 71040 73.10 74.80 76.50 78.20 79.90 81.60 ".00 



BETHLEIlEll 

WEIGHTS OF" STEEL PLATES. 

P OU NDS PER LINE A L r OOT . 

... -
i."' 13" 14" 15'" 16" 17" 18" 19" 20" 21" .... 
,/ t, 8.28 
~ 11.06 

2 

1S.81 
16.08 
19.34 
22.10 

24.M 
27.62 
SO_ .. 
83.](1 

35.91 38.67 
38.68 41.65 
41.44 44.63 
44.20 47.60 

46.96 60.67 
49.72 63.56 
52.48 66.62 
00.25 69.50 

58.02 62.47 
60.77 66.45 
63.64 68.42 
66.30 7lA{) 

69.06 74.38 
71.83 77.35 
74.09 80.83 
77.85 83.S0 

80.11 86.28 
82.88 89.25 
85.64 92.23 
88.40 95.20 



BETHLE U EM STEEL CO MP ANY. , .. 
WEIGHTS 0' STEEL PLATES 

(CO"TI"UIOl. 

POUNDS PEA LINEAL FOOT. 

""'--" ,,- 23" 24' '" 26' 'n' 28' '9' 80' , ... 
I 

" h 
14.04 14.64 16.32 16.96 16.66 17.20 17.84 18.48 19.12 
18.69 19.56 20.40 21.26 "-I' 22.96 23_80 24.64 'M" 

;/ ' 23_36 24.44 25.52 26M 27.62 28.68 29.76 30.80 31.88 
28.06 29.33 30_60 31.88 33.16 3-'1.44 30.72 37.00 38.28 

~,,< 32.72 34.24 35.72 87.20 38.68 40.17 4L" 43. 14 44.64 
37.40 39.10 40.80 '~50 44.20 45.92 47.60 49.28 51.00 

I/' '''' 44_00 46.92 47.SO 49.73 51.64 63.M 66.48 67.40 
46.76 '&88 61.00 53.12 "_24 67.37 69.49 61.60 63.76 

"tI 
51.40 63.76 56.12 58.44 60.78 63.11 6M4 67.77 70.1 3 
56.10 6&66 61.20 63.76 66.32 68.88 71.42 73.97 76.53 

J<!: 
60.79 63.1)3 66.29 69.06 71.82 74.58 1 77.34. SO.10 82.86 
65.44 68.43 71.40 74.38 77.36 80.33 83.30 86.29 89.24 
70.13 73.32 76.50 79.68 82.88 86.07 89.26 92.44 95.64 , 74.80 7&00 8L60 81).00 88.40 91.80 I 95.20 98.60 1102.00 

~ q 79.48 " .. 86.70 90.32 9392 97.541101.14 104.75 108.38 
84.16 88_00 UI.80 95.64 99.4-4.103.26 107.10 110.92 1l4.i4 

~g 88.83 9~88 00.92 100.92 104.96 109 01 US.OS 117.09 121.13 
93.52 97.76 \02.00 106.24 110.501114.76 111900 123.24 127.61 

~U 98. 16 102.64 107.12 111.56 1l6.04 120.50 124.94 129.40133.89 
102.84 107.52 il2.20 116.88 121.54 126.221130.90 135.68 140.24 

lq 107.62 112.42 117.30 12220 127.08 131.96 136.84 141.76 146.64 
112.20 117.30 122.40 127.50 132.60 137.72 142.80 147.92 158.02 

~U 116.88 122.19 127.50 132.81 138.13 143.44 48.76 154.06 159.38 
121.M 127.08 132.60 138.18 143.66 149.18 IM.70 16().28 165.75 

~~ 126.28 181.96 137.70 143.44 149.18154.91 60." 166.89 172.13 
130.90 136.85 142.80 148.75 154.70 160.65 166.60 172.M 187.50 

~ U 1"-'8 141.74 147.00 154.06 160.23 166.89 172.56 78.71 184.88 
140.26 146.63 HiS.OO 169.38 165.76 172.13 178.50 184.88 191.25 

Itt 144.93 151.51 168.10 164.69 171.28 177.86 184.45 191.04 197.63 
2 149.60 166.40 163.20 170.00 176.80 183.60 190.40 197.20 204.00 



H STEF.L CO;nPANy. 

WEIGHTS OF STEEL PLATES 

(COI'ITINutO) 

POUNDS PER LlNI!:Al FOOT. 

~... I ~ r • r w • r • r w .-
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COMPANY . 

WEIGHTS OF STEEL PLATES 

( CO/IITINUII:O), 

POUNDS PER L.INEAL. "DDT . 

.... - .. " ,," .." 64" "'" 68" .<>" 
" .... 
/, 

:~ 
-h 

:11 
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:~ 
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:~ 
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Itt 
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1 

'" BETHLEHEM 8TE EL CO)4PANY. 

AREAS 

0' STEEL FLATS. 

SQUARE INCHES . 

"",. 

'::" )(" >," j(" I " 1,1(" lJi" 11(" Z' 12" 
I .... 

n .016 .", .047 .063 . 018 ."' . .109 W .75 . ~ 
Ji .031 .003 .094 .126 .1'" .188 .21\1 .260 1.50 

)(n • 047 ."' . .141 .188 .234 .281 •• 28 .8i5 226 
.063 .126 .188 .250 .813 .375 .'38 .500 3.00 

:~ 
.078 .1 66 .234 .313 .391 .469 .547 .626 3.76 
.09' .1 88 .281 .370 .469 .563 .61>' .760 '.00 
.109 .219 •• 28 .'38 .547 .61>, .760 .875 '.25 
.126 .260 .376 .500 .626 .700 .875 1.000 '.00 

i' .141 .281 .422 • 008 .703 .... .98' 1.13 6.75 
.106 .313 .469 .625 .781 .938 1.09 1.26 7.50 

lIt! .172 .344 .516 .688 ... , 1.03 1.20 1.38 '.26 
. 188 .375 .663 .700 .'38 1.13 1.31 1.50 '.00 

Jjlt .203 .406 .6()!) .813 1.02 1.22 1.42 1.63 9.76 
.219 . • 38 .61>6 .876 1.09 1.31 l.63 1.75 10.60 

f! .234 .469 .703 .'38 1.17 1.41 1.64 1.88 11.25 
1 .200 .600 .700 1.000 1.26 1.60 1.75 2.00 12.00 

:t/ .26<1 .531 .797 1.06 1.33 1.59 1.86 2.13 12.75 
.281 .663 .844 1. 13 1.41 1.69 1.97 2.20 13.00 

't: .:'" .594 .891 U9 1.4S 1.78 2.08 2." 14.25 
1 ' .313 .625 . '''' 1.25 I." 1.88 2.19 2.00 15.00 

ltl .328 .656 ., .. 1.31 1.64 1.97 230 2.63 15.75 
.344 .68' 1.03 1.38 1.72 206 241 2.70 ]0.50 

lJ'z .359 .719 1.08 1.44 1.80 2.16 252 2.88 17.25 
.376 .750 US 1.50 1.88 2.2.5 2.63 '.00 18.00 

m 
.391 .781 1.17 1.56 1.% 2.34 2.73 3.13 18.76 
.406 .813 1.22 1.63 203 244 2.84 3.26 19.50 
.422 .844 1.27 1. 69 2.11 263 2" .... 20.25 
.438 .876 1.31 1. Ui 219 2.63 3.06 '.00 21.00 

m .453 .906 I.'" 1.81 2.27 2.72 3.17 3.63 21.76 
.469 .'" 1.41 1.88 2.34 281 3.28 3.76 22." 

If! .... .969 I." 1.94 2.42 291 3.39 3.88 23.25 
2 .000 1.000 1.00 200 260 3." 3.50 4.00 24.00 



BETHLEHEM 8TEEL COM: PA NY. '" 
AREAS 

OF STEEL FLATS-(eoNTINul!:ol. 

SQUARE INCHES. 

... -
'l!' 2)(" 2Ji" 2j(" 3" 3J4" 8)<" 3.J(" '" 12" ..... 

"" 
.141 .166 .li2 .188 .208 .219 .234 ." .76 
.281 .313 . 344 ~" .... . <3 • -'" ... 1." 

/' .422 .461J . 516 .... .609 .... .703 .76 ." .... .. " .... .750 .813 .876 •• 38 1.00 '.00 

i' .703 .781 .... .938 1.02 1.09 1.17 1.25 8.75 ... , •• 38 1.03 1.13 1.22 1.31 1.41 1.50 ~ .. 
y.i< .... 1.09 1.20 1.31 1.42 1.63 1.64 1.70) ~" 1.13 I.'" 1.38 t.50 1.63 1.76 1.88 2.00 '.00 

"i< 
1.27 1.41 1." 1.69 1.83 1.97 2. 11 2." 6.75 
1.41 1.0" 1.72 1.88 2.03 2. 111 ." 2_'" 7." 

)I'll I." 1.72 1.89 2.06 223 :!.41 2.58 2.76 ,.", 
1.69 1.88 2.00 2.25 ." 2.63 2.81 8.00 '.00 

-I 1.88 2.03 2.23 2." 2.64 2.84. 3.06 8." 9.75 

";1 1.07 2.19 2.41 2.63 2.84 806 8.28 8." 10.60 
2.11 2.84 ... , 2.81 3.011 8.28 3.62 3.76 11.26 

1 ." ... 2.76 300 3." 8~O 3.76 '.00 1.00 

:l'I ." u. 2.92 319 8." '72 8." •. " 12.i5 
263 .,1 8.09 .. , '66 39. 4.22 '.50 18.60 

:~ 
.,7 2.97 8.27 3." 8." 4.16 4." 4.76 14.25 
2.81 3.13 ". 3.75 U6 ... , 4.69 6.00 15.00 

:* 2." 3.28 3.61 8.94 '.27 4.69 4.92 ii.25 15.75 
8.00 8.44 3.78 4.l3 4.47 4.81 5.16 6.60 )<50 

:~ 3.23 3.69 3.96 4.81 4.67 6.03 6.39 6.76 17.26 
8,88 .76 4. 13 .... 4.88 6.26 6.68 '.00 18.00 

~a 
3.62 3.91 '.30 4.69 5.08 5,47 .... '.25 18.76 
8.66 4.06 4.47 4.88 6.23 6.69 6.09 '.60 19.60 

:u 8." 4.22 '.64 6.06 liA8 6.91 ' .83 6.76 20." 
'94 U, 4.81 6." 6.69 6. 13 .... 7.00 21.00 

at 4.68 4.63 40.98 ii.44 .... 6.34 .... 7." 21.76 
'.22 4." ii. 16 6-63 6.09 .... 7.03 7." 2260 

lt1 4." U. 6.33 ii .81 6.30 6.78 HI 7.iii 123 ... 2 .... 6.00 6. " '.00 .... 7.00 7." '.00 ~OO 



BETHLEHEM BTEEL COMPANY. 

AREAS 
Of STEEL FLATS-(co NTu,ul o). 

SQ UARE I NCHES • 

.... 
'l!' 4~" ." 5}{" 0" G>''' 7" 7}i// 8" 12" 

, .. & 

,/' .281 .... .438 .50 .75 .... .81 .875 1.00 1." 

,/' .844 1.22 1.31 1.50 2.25 
1.13 1.63 1.75 "00 '.00 

lit. 1.41 1.56 1.72 1.88 2.03 'I' 2.34 , .. 3.75 
1.69 1.88 2.06 2.2> 2.44 ". 2.81 3.00 4." 

/' 1.97 2.19 <41 "63 2.84 3.00 3.28 3.50 •. ,. 
2." 2." 2.75 '.00 3.25 , .. 8.75 4.00 6.00 

/ ' '" 2.81 •. " 3.3S 3.66 8.9·1 4.22 4.50 6.75 
2.81 3.13 8.44 3.75 4.00 4.38 <I.6!) '.00 7." 

)(H 3.09 3.44 8.78 <13 4.47 4.81 5.16 6.50 6.25 
3.38 3.76 4.1 3 4.50 4. 88 5.25 "" 6.00 9.00 

~: 
3.66 4.00 4.47 4.88 6.28 5.6!") 6.09 
3.94 4.88 4.81 5.2S 5.69 6.13 6. " 
4.22 4.69 5.16 5.63 6." 6.56 7.03 
4.60 '.00 5.00 6.00 6." 7.00 7." 

:jl 4.78 5.3\ ~84 6.38 0.91 7.44 
'.06 6.63 0.19 6.75 7.31 7.88 

::li 5.34 1).94 6.53 7.13 7.72 8.31 
6.63 0.25 6.88 7." 8.13 8.75 

:~ 5.91 6.56 7.22 7.88 8.53 9.19 
6.]!) 6.88 7.56 8.25 8.94 9.63 

:il 6.47 7.19 7.91 8.63 9.34 10.06 
6.75 7.50 8.25 6.00 9.75 10.50 

:~ 
.10.94 
11.88 

:~ 
11.81 
12.25 

m 
Itt 
2 



BF,THLKlIILll STEEL COMl'ANY. '" 
AREAS 

OF STEEL F'LATS-(coNTINUIED). 

SQUARE INCHES. 

"",. 

I 9)<" - 8~" 9" 1~' 10~ " 11" 11~" 12" 12~" • 1-
- - - - - --I-

:~ 
.531 .'63 .594 .62-~ .656 .688 .719 .750 .781 

1.00 1.18 1.19 1.20 1.31 1.88 1.44 1.0<) 1.56 
1.59 1.69 1.78 1. 88 1.97 2.06 ~16 2.25 2.34 
2.13 2 ,. ~3S 2.50 2.63 2.75 2.88 3.00 3.13 .W 

y.ft 2.66 2.81 2.97 3.13 3.28 3.44 3.59 3.76 3.91 
3.19 3.38 3.66 3.76 3.94 4.13 4.31 '.50 4. 69 

/' 8.72 3.94 4.16 4.3, 4.59 4.81 6,03 '.25 5,47 
'.2b '.50 4.75 6.00 5 , . 6,60 5.75 '.00 6,25 .W 

=~ 
4.78 '.06 5.34 5.63 5.91 6.19 6.47 6.75 7.03 
5.31 6.63 5.94 6.25 6.66 6.88 7.19 7.50 7.81 
1i.84 6.19 6.53 '.88 7.22 7.56 7.91 '-', 8.59 
6.38 6.75 7. 13 7.50 7.88 8.25 8.63 9.00 9.38 

Jill 6.91 7.81 7.72 8.18 8.63 8.94 9.34 9.75 10.16 
7.44 7.88 8.31 8.76 9.19 9.63 10.06 10.60 10.94 

tI 7.97 3.44 8.91 9.38 9.84 10.31 10.78 11.25 11.72 
1 8.50 9.00 9.60 10.00 10.SO 11.00 1l.60 12.00 12.50 

:~ 9.03 9." 10.09 10.63 11.16 11.69 12.22 12.75 13.28 
9.1i6 10.13 10.69 11.26 11.81 12.88 12.94 13.1i0 14.06 

:{< 10.09 10.69 11.28 11.88 12.47 13.06 13.66 14.20 14. 84 
10.63 11.25 11.88 12.50 13.13 13.7.5 14.38 16.00 16.68 

:l'I 11.16 11.81 12.47 13.13 13.78 14.44 15.09 15.75 16.41 
11.69 "38 13.06 13.76 14.44 15.13 10.81 16.00 17.19 

:i: 12.22 12.94 13.00 14.38 Hi.09 10.81 16.63 17.25 17.97 
12.76 18.50 14.2Ii l li.OO 15.71i 16.60 17.25 18.00 18.75 

:l'I 13.28 14.06 14.84 15.63 16.41 17.19 17.97 18.75 19.53 
13.81 14.63 16.-44 16.25 17.06 17.88 18.69 19.50 20.31 

:~ 14.34 10.19 16.03 16.88 17.72 18.56 19.41 20.25 21.09 
14.88 10.75 16.63 17.SO 18.38 19.25 20.13 21.00 21.88 

:u 15.41 16.31 17.22 18.13 19.03 HI.94 20.84 21.76 22.66 
15.94 16.88 17.81 18.76 19.69 20.63 21.56 "'.50 23.44 

11\ 16.47 17.44 18.41 19.38 20.34 21.31 22.26 23.25 24.22 
2 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 26.00 



• 

'" BETHLEHEli STEEL COMPANY. 

CIRCUMFERENCES OF CIRCLES. 
ADVANCING BY I:IGHTHS . 

.... 0 I " ' )i ' li " Ii JI " -. ------
0 .0 .391i ., ... 1.178 1.67\ "'. U" 2.7~9 , 8.142 ..... '.m ... " •. 712 .... .. ~ .... , .. ". 6."6 "",. 7.461 ,." .. , Y.'" .... • ~.~2fi 9.817 10.21 10.60 10.99 lUl9 11.78 12.17 • ,,,. 

'''' 13.M 18.7. IUS 14.53 14.'1.1 15.81 , 1~.71 1610 IM9 IUS 17.28 17.67 ~.OO ~ ... 
• ... ~ 19.~. 19.153 "'.~ ~U2 l!l).Bl 21.20 n . ., , 21.99 "" 22.71 23.17 ".M ".ro .... ~~.74 
Y 25.13 2.:i.r.2 2[).1lIl 2IUl ".m n." 27.4~ n." , ,,"n """ ".00 "" " ... ro." .,~ 8U12 

" BUI 81.81 .... n." .... ~ ... .. n BU6 

" .. ., •. ro M .• "" 811.18 "" .. " ro." 
" B7.70 .. 00 .... ".ro 39.27 "''' ".,. "." " " ... 41.23 41.62 4.2.02 42.41 42.80 43. 19 48.651 .. .... nS7 4 • . 76 ~.16 ..... "" ".M 4&.78 

" 47.12 .,':'1 .7.91 .... .... 49.08 4U8 ".ro .. .. " ., ... 61.M 61.44 61.83 "." ..... ".m 
" ... " ... ., M.t9 M." M.ro "" 65.16 M.16 

" ..... ... " "'" 67.72 68.12 flUl .... ..... 
" ..... .,'" GM7 ".ro 61.20 Ii!.M " ... ro." 
'" ... " ro." "' .. &-1.01 ..." ".N M.19 " ... 
" ".ro .... .. ~ 67.16 " ... ro." ''''. M" 
" 0.1.11 ... ., ..... 70.t9 " ... 71.08 7l.47 71.86 

" 72.2) j'l.M , ... 73.43 78.82 7~ .2'.I 7UI 7MO 
~ 7MO ~.79 76.IS 76.67 ".w 71.M 77.76 78.14 

" 
,.... ,,~ 79.32 79.71 80.11 ..... 50" SU:9 

" ~ ... ~.~ ... .. .. ... ... " ".M .." ..... 
~ ..... M.n ".00 ".00 ..... ~.7S 87.18 1JI.67 

" " ... ... " .. " 1«).14 8O" ... W .,." 110.11 

" 91.10 "., 91.89 ",." 92.67 ".~ .. " ... " .. ... ~ ".M ~5.03 "" ... " ... " ".00 ..... 
" W.8O w.n 95.17 "" .... "" Q9.76 loo.Jf 

" 100.63 100.92 101.82 101.71 lC11.10 102.49 10'2.89 ,,..,, .. 103.67 10..07 ltlt.411 10.&> lM.:M IM.&i 100.03 105.42 

" lO1l.81 107.21 107.60 107.119 l08.3'.l 1~78 1($.17 1($.66 

" 10ll.1lII 110.3.'1 100.71 111.18 lll .ro 111.92 lI2.S1 112.71 

" lIS.IO 113.49 113.88 1HZ8 nUl l1M16 IIM5 116.86 

" 116.24 116.63 lI7.0'.! lI7.42 117.81 118.20 118.60 1\8.,» .. ll9.8S 119.17 120.17 IllO.56 120.9:1 ,,,-M 121 74 122.13 

'" ,,.'" 12292 I'13.S1 123.70 1:M.0Il 1:M.49 121 &'I '" " so """ .,. ... .... " 12:C1.SI 127.2-1 127.63 ".'" ''''G 
G "''' ." ... 1211.59 129.98 130.38 "'.n 181.16 lSI M 

" 131.91\ ,n" 182.i3 193.13 ,"-', 183.91 13-1.90 1$U'0 

" 18M9 136.48 'M." 156.27 13(\.66 137.00 137.45 U7.SI. .. ... " '"'' 18'J.02 13941 .... ., UO.19 140.59 1"'1l.~ 

" 141.37 141.76 1(2.16 , ..... 1.2.1M 143.84 HS.7B HU2 .. 1"".61 14(.91 14:s.:w 145.69 146.1:8 146.48 HU7 147.25 

" 147.(,& 148.05 , ..... 148.83 149.'13 U9.~ 1110.01 1&1.40 

" 100.80 151.19 UJ.M ~1.97 "'"'' 152.76 1()3.16 l()3.M .. 153.9-1 'M", 154.72 U6.t2 1M.61 1M.00 "'" .,. ... 



, 
BETHLEHEM STEEL COMPANY. 297 

CIRCUMFERENCES OF CIRCLES 
( CONTINUI: O). 

ADVANCING BY EIGHTHS. 

.... -
u. o ~~~I~' " ~1_1i _ 

I--I-:::-=-
!IO 157.08 lIi7.~7 
51 160.22 160.6\ 
W 163.86 163.76 
63 100.00 \68.\10 
M \69.tIII 170.~ 
M 17'l.79 17a.t8 

:oS ITh.1kt 176.S2 
67 179.07 179.46 
fill 1&.21 1132.6\ 
W ISS. lIS 18.'1.76 
GO 188.60 188.89 

61 191.&1 \1l'l.03 
62 liJ.I .76 196.17 
63 l!71.n li8.S\ 
1!4 IlOI.QIl IlOl.46 
G6 2CH.ro 2(1.&.00 

86 207.85 207.74 
67 ~10.49 210-88 
68 213.e3 214.02 
611 216.77 217.16 
'10 21g,gl 2ro.30 

71 m.or. 22S 45 
72 226.:;,) 22tI.W 
i$ m.M 229.73 
'14 232.48 232..87 
75 :.@.62 2:J6.Ql 

76 238.76 239.15 
77 z.lLIlO 212.SO 
7S ~.04 ~.4( 
7\1 :m.19 248.68 
80 2:>1.33 21.1.72 

81 ~.47 z.'>.I86 
82 21>1.61 ~OO 
sa 260.75 2151.11> 
84 2(>3,89 264.29 
M 26'1.CH 267.43 

86 'l7O.1S 270.57 
fn 273.32 "273.71 
88 27~.~~ l!71i.~ 
89 m.oo 27U9 
90 282.74 2S3.14 

III ~.89 :!ll6.28 
\12 289.03 289.42 
\13 m.17 292.1i6 
~ 21».31 ~:70 
'» 29S.~ 298-.&1 
116 801.M 801.99 
'rI ~.78 ~13 
~ 8Q1.88 SQ6.27 
99 311.02 811.41 

1~7 fn 
161.01 
164.1:' 
167.~ 
17M3 
178.67 

li6.n 
l"i1l.8d 
183.00 
186.14 

"'." 
11'2.42 
"'00 
196.71 
201.85 
"".w ... " 211.27 
2H.41 
211.66 
2ro.70 

"'.M 
"''' 230.12 
"'.w 
~,"l 

"'.~ 2l.2.611 
2~~.83 

"''' =n 

"'-~ "'.'" '" . "'.OS 
267.82 

"." 
"274.10 
m." ,.,,' 
'''''' 
"'-" 28981 

""'~ "'-" ::99.24 

""-" 
""" ""-" 8U.eo 

,~" 
lIU.tG 
164.M 
167.68 
170.8'.1 
113.97 

177.n 
l!'ll.~ 

""~ lS11.M 
189.67 

19Z.8Z 
1~.96 
19\1.10 
"'.M 
:».'i.38 

"'." 211.~1 
214.81 
211.96 
2'l l .OO 

'l2~.'23 

w." 
:.l3O.M 

"'." ", . ., 
,",W 
243.OS 
246.22 
2-19.9(1 
z.:.Z.1i1 

"'.M 
2S8.i9 
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.., BETULEHIDf STEEL COMPANY • 

DECIMALS or A FOOT 

FOR EACH nth OF AN INCH. 
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BETRLEIlElil 8TEE L COli PANY . ." 
DECIMALS or A F'OOT 

FOR EACH nth OF AN INCH. 
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"" BETHLEHEM STEEL COMPANY, 

DECIMALS OF AN INCH 
FOR EACH n TH. 

....... htlls. ..- ....... ,,"- ntb •. ..... , ...... -1 .015625 33 ,516625 
1 2 .03126 17 34 .63126 

3 .046876 .. .&46876 
2 4 . 0625 1·16 18 .. .562.5 ~16 , .078125 37 .578125 
3 , .09376 19 38 .59375 

7 .109375 39 .609375 
4 , .126 I.' 20 40 .6'" 5-8 , .140625 41 .640625 
5 10 .11)625 21 42 .65625 

11 .171875 43 .671876 
6 12 .1875 3-16 22 44 .6876 11-16 

13 .203125 " .703125 
7 14 .21875 23 46 .71876 

15 .234375 47 .734376 , 16 .25 1-4 24 48 .n 3-4 

17 .265625 49 .765625 
9 18 .28125 " 50 .78125 

10 .296S76 " .796875 
10 2Q .3125 5·1 6 26 " .8 125 18·16 

21 .328125 " .828125 
11 22 .34376 ZI 54 .84376 

23 ,369375 '" .859375 
12 24 .375 3-8 28 50 .876 7-8 

25 .890625 57 .890625 
13 26 .40626 · 29 " .00625 

27 .421875 " .921875 
14 28 .4376 7-16 30 60 ,9375 16·16 

29 .463125 61 .963125 

" 30 .46875 31 62 .96875 
31 .484375 63 .984375 

16 S2 .5 1.2 S2 64 1. 1 



BE THL E H EM 8 T EHL COM P ANY. 1108 

MULTIPLIERS FOR CONVERTING 

METRIC SYSTEM 
TO u. S . WEIGHTS A N D MEASURES. 

Millimeters X 0.03937 = Inches. 
Centimeters X 0.8937 " 
Meters X 39.37 "(Act of Congress.) 
Meters X 3.2809 """ Feel. 
Meiers X 1.0936 ~ Yards. 
Kilometers X 0.6214 = Miles. 
Kilometers X 3280.9 = Feet. 
Square Millimeters X 0.00100 = Square Inches. 
Square Centimeters X 0.165 ",. 
Square Meters X 10.7641 = Square Feet. 
Square Kilometers X 247.10 "'" Acres. 
Hectare X 2.47104 - " 
Cubic Centimeters X 0.0610 = Cubic Inches. 
Cubic Centimeters X 0.2704 == Fl. Drams. (U. S. P.) 
Cubic Centimeters X 0.0338 = Fl. Ounces. (U. S. P.) 
Cubic Meters X 35.3160 == Cubic Feet. 
Cubic Meter~ X 1.8080 = Cubic Yards. 
Cubic Meters X 264.1785 == Gallolls. (281 cu. Ins.) 
Liters X 61.02.5 =- Cubic Inches. (Act of Congress.) 
Liters X 33.8000 = F1. Ounces. (U. S. P.) 
Liters X 0.2642 == Gallons. (231 CIL ins.) 
Liters X 0.0353 = Cubic Feet. 
Hectoliters X 3.5315 = Cubic Feet. 
Hectoliters X 2.8378 == Bushels. (2150.42 cu. ins.) 
Hectoliters X 0.1308 = Cubic Yards. 
Hectoliters X 26.42 = Gallons. (231 cu. ins.) 
Grams X 15.432 = Grains. (ActCong.) 
Grams (water) X 0.03381 = Fl. Ounces. 
Grams X 0.03527 = Ozs. avoirdupois. 
Grams per cu. cent. X 0.0361 = Lbs. per cu. m. 
Kilograms X 2.2046 = Pounds. 
Kilograms X 35.2736 == Ozs. avoirdupois. 
Kilograms X 0.0011023 = Tons. (2000 100.) 
Kilograms per sq. cent. X 14.223 = Lbs. per sq. in. 
Kilogram meters X 7.2331 = "~oot-pounds. 
Kilogram per meter X 0. 6720 == Lbs. per loot. 
Kilogram per cu. meter X 0.0624 = Lbs. per cubic foot. 
Kilo per cheval X 2.235 = Lbs. per H. P. 
Kilowatts X UW = H. P. 
Calorie X 3.968 = B. T. U. 
Cheval vapeur X .9863 == H. P. 
1° Centigrade == 1.8° Fahrenheit. 
~Degrees, Centigrade, X 1.8) + 32 .... Degrees, Fahrenheit 



!lOt BETHLEHEM 8TEEL COMPANY. 

NOTES ON MENSURATION. 

LENGTH • • 

Circumference of circle - diameter X 3.14169. 
Diameter of circle - circumference X 0.81831. 

Side of square of same periphery as circle - diameter X 
0.785398. 

Diameter of circle of same periphery as square - side X 
1.2782. 

Side of an inscribed IIquare - diameter of circle X 0.7071. 
Lencth of arc - No. of degrees X diameter X 0.0087266. 

r _ 3.1415l)265 log. _ 0.4971499 

.. - O.U8310 

4mt + c' r- --- ... --r------ -.., 
r - 8m : 

1 
.. , - 0.10l3'l1 

c' : 

O'I _ OIl69OOi .~:~ : T ! i 

or ftry narty = - , 8m ' 0 - , r' -x"- (r-m) 

m - r- , rl-f' ,-
Or .. err nee.rlr - St" for small arcs. 

AREAS. 

Trian,le "'" base X half perpendicular height. 
Parallelogram .., base X perpendicular height 
Trapnold "'" half the sum of the parallel s ides X perpen

dicular he ight 
Trapezium, found by dividing into two triangles. 
Circle _ diameter squared X 0.78.5398 

- radius squared X 8.14169. 
Sector of Circle _ length of arc X half radius.. 
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aIllEaS-<eOHT,HUED). 

Segment of Circle ." area of sector less triangle; also for 
4m .1 c l 

flat segments very nearly _ T"V o.SSSm" +-r 
Side of aquare of equal area as circle _ diameter X 0.88623. 
Diameter of circle of equal area as square _ side X 1.12838, 

Parabola = base X % height. 
Ellipse _ long diameter X short diameter X 0.785898, 
Regular Polygon _ sum of sides X half perpendicular dis-

tance from center to sides. 
Surface of cylinder ..,. circumference X height + area of 

both ends. 
Surface of sphere "". diameter squared X 3.14159; a1so _ 

circumference X diameter. 
Surface of a right pyramid Of cone = periphery or circum

ference of base X half slant height. 
Surface of a frustrum of a regular right pyramid or cone -= 

sum of peripheries or circumferences of the two ends X 
half slant height + area of both ends. 

SOLID CONTENTS. 

Prism, right or oblique, =- area of base X perpendicular 
height. 

Cylinder, right or oblique, = area of section at right angles 
to sides X length of side. 

Sphere =- diameter cubed X 0.523599 ; 
also = surface X }i diameter. 

Pyramid or cone, right or oblique, regular or irregular, -= 
area 01 base X }{ perpendicular height. 

Prismoid. A prismoid is a solid boullded by s ix plane 
surfaces, only two of which a re parallel. To find the 
contents of a prismoid, add together the areas of the two 
parallel surlaces and four times the area of a section 
taken midway between and parallel to them, and multi
ply the sum hy }ith of the perpendicular distance between 
the parallel surfaces. 



.. BETHLEHEM 8T E EL CO)lPANY. 

WEIGHTS 0, FIREPROOF MATERIALS. 

END CONSTRUCTION , FLAT ARCHIE$. . 

"WIl of .. 'NI .... a.... DofIIo of hM, 1roJpl,."' .... rool 
b leet to 6 feet 8 inches. 27 pounds. , " 7 " , " " .. 
7 .. 8 .. IO " 33 " 
8 .. 9 .. 12 " 88 .. 

S IDE CONSTRUCTION, FLAT ARCHES . 

YWdo 01: .... 1101 .... a-. .... tlUdo. 11'''''1 .. "' .... rtot. 

3 feet 6 inches to 4 feet 0 inches 6 inches. 27 pounds. , .. 0 .. , " 6 .. 7 .. 29 " • .. 6 .. , " 0 .. 8 .. 32 .. 
6 .. 6 " 6 .. 0 .. , .. 36 .. 
6 .. 0 .. 6 .. 6 " 10 .. 39 " 
6 .. 6 .. 7 " 0 " 12 .. .. .. 

PARTITIONS. 

""'- 't'1fcl1,.. s.ur. , .. 
Hollow Brick (Clay) Partitions 2 inches. 11 pounds. 

" " " ., , " ]4 " 
" " .. .. , .. l' .. .. .. " " , " 19 .. 
" .. .. .. , .. 

" 
.. .. " .. .. 8 .. 

'" 
.. 

Porous Terra-Cotta Partitions 3 .. 16 .. .. .. .. .. 4 .. 19 .. .. .. .. .. , " 22 .. .. .. .. " 6 " 23 " .. .. " .. 8 .. 83 .. 
'URAING, ROOFING AND CEILING. 

""'- Y"""I,..s.UNr ... 
Porous Terra-Cotta Furring 2 inches. 8 pounds. 

" " .. Roofing 2 " 12 .. .. " .. .. 3 " l' .. .. .. .. " , .. l' .. .. .. .. 
Ceil.i~g 2 .. 11 .. .. .. .. , .. l' .. .. .. .. " , .. 10 .. 

6 illch Segmental Arches, 27 pounds per squa re foot. 
8 "" "33"""" • 
2 inch Porous Terra·Cotta Partition, 8 pounds per square foot. 
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WEIGHTS or BUILDING MATERIALS, ETC . 

...... 
lIJD DP IUmLI.L. ....:" .... ..... 

Asphalt, pavement composition. 100 
Bnck, best pressed 135-150 

" common hard 110-126 

" fire 140-150 
" paving.. . 100 

Brickwork, pressed brick 120-140 
., common hard brick lU)-l20 

Cement, American Portland, loose . .. 
Coal, anthracite, broken, loose . . '" " bituminous, broken, loose 54 
Concrete, cinder . . . . 72 

" broken stone· 120-140 
Glass. 160 
Gravel 120 
Iron, cast · '50 

" wrought....... . 480 
Masonry, ~nite or marble ashlar 160 

" lmestone ashlar. . . . 150 
" sandstone ashlar. 140 

Mortar 100 
Plaster ceilings, 10 to 15100. per square foot. 
Plaster of Paris. 140 
Sand, clay and earth, dry. 100 

" " " ., wet. 120 
Snow, freshly fallen. · 10 

" saturated with moisture. ,..., 
Steel '90 
Stone: Bluestone 160 

" Granite 170 
" Limestone. 160 . .. Marble. 165 
" Sandstone 14' 
" Slate. 175 . . · · Terra Cotta . · 110 
" " masonry. 100 · . Timber: Douglas fir . 30 
" Hemlock .. 26 
" Southern yellow pine 4tj ·48 · 
" SJ:TUce .. 25-28 
" "\ hite oak . . .. , 
" White pine ',,",8 



.. BETIlLE Ii EM STEEL COMPANY . 

LINEAR EXPANSION 
OF SUBSTANCES BY HEAT. 

To find the increase in the length of a bar of any material 
due to an increase of temperature, multiply the number of 
degrees of increase of temperature by the coefficient for 100° 
and by the length of the bar, a nd d ivide by one hundred . 

..... , ...... , .. 
WI or stlllSUJCL 1",1000 l811"'olnUoi~ 

,w.o.il. • 
100<> c..UcrMt. --

A luminum (cast) · .001234 .00222 
Brass (cast) . · .0009.5; .00172 
Brick. · .000306 .<J00.5S 
Bronze .000986 .00177 
Cement, Portland · · .000594 .00107 
Concrete · .000795 . 00143 

. 
Copper . · . .000887 .00160 
Glass, mnt .0004.51 .0008 1 
Granite. .()()()4.38 .00079 
Gold, pure . · .000786 .00142 
Iron, wrought. · · .00064' .00117 
Iron, cast. . """"" .00100 
Lead. .001571 .00283 

Marble {frOm · .000308 .00055 
to •. .000786 .00142 

. { from .OOO2S6 .00046 
l\lasonry, bnck .000491 .00089 to •. 
lVlercury (cubic exp.msion ) .009984 .01 797 
Sandstone .000652 .00117 
Silver, pure. .001079 .00194 
Slate .Q00577 .00104 
Steel, cast · .000636 .00114 
Steel, stmctural . .00Il6<l3 .001 19 
Steel, tempered . · · .000689 .00124 
Tin · · · .001 163 .00210 
Wood, pine ..... . . · · .000276 

I 
.00000 

Zinc · .001407 .00263 



BETIILE U EY S T EEL CO M PANY . !!O!t 

NOTES ON STEEL AND IRON . 

Wrought iron weighs 480 Jbs. per cubic foot. A bar I 
inch square and 3 feet long weighs, therefore, exactly 10 
pounds. Hence : 

The sectional area, in sq. ins. = the weight per foot X Irs 
T he weight per foot, in Ibs. = sectional area X V 
Steel weighs 489.6 Ibs. per cubic foot, o r 2 per cent. 

greater than wrought iron. Hence for steel: 
T he sectional area, in sq. ins. = weight per foot -+- 3.4 
T he weight per foot in Ibs. ~= sectional area X 3.-1. 
T he melting points of iron and steel are aoout as follows: 

\Vrought Iron . 
Cast Iron. 
Steel 

. 3000° Fahrenheit 

.2000° 
• 24000 " 

The welding heat of wrought iron is 2700° Fahrenheit. 
Within the e lastic limit the extension and compression of 

steel is very nearly n m of its length for a stress of 1)4 
tons (3000 Ibs.) per square inch. 

The expansion of a steel rod is about equivalent to m1rO" 
of its length for an increase of 15° Fahrenheit, and the 
stress thus produced is about 1)4 tons (30G0 lhs.) for each 
square inch of sectional area in the bar if the ends are 
held rigidly fixed. 

For a rod of the lengths g iven below, the expansion will 
be ' as follows: 

Length of rod, in feet .. 10 2() SO 40 .so 100 160 

E:rp&nlloll in Inebee lor 1 00 .012 .0'2-1 .036 .CoIa .060 .120 .ISO 
100" .120 .210 .SW .480 .600 1.200 1.800 
1000 .080 .160 .240 .320 .0100 .800 1.200 

Contraction and expansion being equal, the stress per 
square inch produced by heating o r cooling is as follows, 
for temperatures varying by 15° Fahrenheit: 

Variation . 

Stress .. 

. 15 30 45 00 75 106 120 150 degrees. 

. I M3 4M6 7M 9 10M 15 net tOilS. 
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INDEX . 

A 
Angle strulS, radii of gyralion for. 

" safe loads for. . . . 
Angles, areas of equal leg. . . . 

" "unequal leg, . . 
coefficients of s[ren~h for ...... . 
connection, for speCIal! and girder beams. 

.. for standard I beams and channels 
explanation on tables of properties of . 

" """ safe loads for. 
gauges for punching rivet holes in . 
properties of equal leg . . . . . . 

.. " unequal leg . . . . . 
radii of gyration of single . . 

" " " .. two, back to back. 
safe loads lor 
shapes of . 
staggered rivet spacing lor. . . . . 
wefl!hts and dimensions of equal leg . 

"t." " " unequal leg 

Arches, ~g~~~fof .ti~ r~s ~o~ t~~s~ ~f : 
wei~hts of fireproof flat . . . . 

Area, reduction of, for rivet holes. . . .. . 
rivet spacin~ for minimum reduction of. . 

Areas, method of mcreasing, for special shapes . 
".. ., .. standard shapes 

of angles . 
" beams, rolled girder. 
" " special r. . 

" standard I . 
.. channels 
.. circles . 
.. flats. .. . 
•• H column sections . 
.. round and square bars. 

B 
Bars, areas and weights of round and square 

sizes and weilfhts of flat and hexagon. 
•• •• • .. round and square.. . 

Base sections of H columns, use and properties of . 

""010 
2~207 
212-22J 
160-161 
162-163 
172-182 
131-13.5 
222-223 

165 
186 
230 

180-182 
172-179 
172-182 
203-207 
195-197 
151-153 

230 
160-161 
162-163 
240-241 

240 
S06 
25' ", 14-16 

142-143 
160-163 

64 

" 166-169 
170 

298-299 
292-29.5 

00-75 
28<>-281 

280-281 

Ib' 164 
74-76 
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Beam box gtrders, notes on standard I 0 

.. .. safe loads for standard I 
Beams, bearing plates lor 0 0 0 0 0 0 0 

belldin~ moments shears and deflections of 
deflection 01 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 

grillage, notes on 0 

notes on the strength and deflection of. 0 

unsupported sideways, reduced loads for 
wooden, safe loads for 0 0 0 0 0 • 0 0 0 

Beams, American Standard I : 
areas of . . 0 0 

coefficients of strength for 0 0 0 

comparison of, with rolled girder beams 0 

" "" speciall beams. 0 0 

connection angles for 0 0 0 

detai l dimensions for. 0 0 o. 0 0 

distance c. to co, lor equal radii of gyration 
explanation on tables of properties 01 0 0 

" """ safe loads for 
maximum sale shear on webs of 0 0 

properties of. 0 0 0 0 0 0 0 0 0 0 

radii 01 gyration for 0 0 0 0 0 0 0 

sale loads unilormly distributed for 
separators for 0 0 0 0 0 • 0 

shapes of 0 

standard gauges for 'punching 0 

weights and dimensIOns of . 0 

Beams, Bethlehem Rolled Girder: 
areas of. 0 0 0 0 • 

coefficients of strength for . 0 0 0 

comparison of, with standard I beams 0 • 

connection ane:les for 0 • 0 0 0 0 • 0 • 0 

" ,(,,, minimum spans for. 
detail dimensions for 0 0 0 0 0 0 0 

distance c. to co, for equal radii of gyration 
explanation on tables of properties of . 0 

" ",," safe loads for 0 

" """ spacing of 
maximum safe shear on webs of. 0 

properties of. 0 0 • 

radIi of ~yration for 0 0 

safe loads for, used as columns 0 

.. "uniformly distributed for 
separators for . 
shapes of o. 0 0 0 0 0 • 0 0 0 

spacing of, for various floor loads 0 

stall"(lard gauges for rivet holes in 0 

weights and dimensions of 

ual 
198 

199-203 
242-243 

23. 
236-237 
244-2,(5 
232-234 

76 
252 

166-169 
166-169 

" " 222-223 
225-227 

208 
164-165 
184-186 

192 
166-169 
166-169 
187-189 ". 144-148 
225-227 
156-157 .. 

" " 134 
132 
140 
III 

'ih52 
76-77 
9<>-91 

" "-" 
M-M 

112-113 
7 .... 1 

188 
1&-24 
92-99 

14<1 
38 



S!~ BETIiLEHEM STEEL COMPANY. 

Beams, Bethlehem Special J : 
a reas of. . . . .. . .... 
coefficients of strength lor . . . 
comparison of, with standard I beams. 
connection angles for.. . 

',' "" minimum spans for 
detail dimensions ior. . 
distance c. to c., for equal radii of gyration 
explanation on tables of properties of . 

" " ,," safe loads for. 
" sp.1.cing of 

maximum saf~ shear on webs of . 
properties of. . . . 
radIi of gyration lor . . 
sale loads for, used as columns . 
" "uniformly distributed for 

separators for . . . 
shapes of ...... . 
spacing of, for various floor loads. 
standard gauges for rivet holes in 
weights and dimensions of . . . 

Bearing plates, notes on . . . 
" weights and dimensions of st.1ndard 

values of pins. 
" "rivets . . 

safe, for brickwork and masonry. 
Bending moments, for usual methods of loading. 

moments of pins . . . . . . . . . . . 
Bethlehem special structural shapes, explanation of 
Bolts, area of, at root of thread .. 

U. S. standard screw threads for 
weights of 

Bracing, notes on wind . . . . 
type of det.1.ils for wind 

Brickwork, safe pressure on 
Building construction, details for shop 

materials, weights of 

C 
Cast iron columns, safe loads for. . 

" ultimate strength 01 . . 
separators for special I and girder beams 

" " standard I beams. . . . . 
Channel columns, safe loads for latticed. 

lIntels, safe loads for . . . 

66 

" " 135 
133 

138-139 
!11 

' 1h52 
76-77 
90-91 

89 
5<1-67 
50-07 

1l4-lHi 
82-0' 

137 
2>-31 

100-107 
138-139 

39 

242-243 
242 
26. 

260-261 
243 

234 
262--263 

6-13 

272 
272 
'69 

246-247 
47 

243 

48 
307 

256-257 
'66 

136-137 
224 

210-211 
19. 



BETIII.F;IIE:lol STEEL CO:!ol.PANY. 

Channels, areas 01 . ..... . 
coefficients of strength for 
connection angles for . . 
detail dimensions for .... 
distance apart for equal radii of gyration 
explanation on tables of properties of. 

.1 .." II safeloodsfor. 
maximum !lafe shear on webs 0 1 
p~niesol .. . ..... 
rndli of gyration for . . . . . . 
sale loads for, web horizontal ... 

" .. uuiformly distributed for. 
shapes of. ... . 
standard gauges for punching 
weights and dimenSIOns of. . 

Circles, areas of . 
circumferen~ of . 

Circular arcs, properties of . 
Circumferences of circles .. 
Clearances for machine driven rh'ets 
Clevises, weights and dimensions of 
Coefficients of deflection. . . . . . . . 

" strength, explanation for use of,00-61 
.. " for angles.. . . 
" " " channels.. . . . . . 
" " " spec. I aud girder beams 

" .. standard I beams. 
Column formulas, comparison of. . 
Columns, Bethlehem Rolled Steel H : 

areas of. . ........ . 
base sections of, uses and properties of 
detai l dimensions of . . . 
detai ls of connections for. . . . 
example showing proper method selecting 
explanation on tables of properties of. . 

" ".." safe loads for. 
propeniesof . 
safe loads for . 
shapes of . . . . .. . 
weights and dimensions of 

Columns, eccentric loading of ... . . 
explanation on tables, safe loads for angle 

.. .... .. .. "channel 
formulas lor safe 101l.ds on steel. . . . 
radii of gyratioll for angle . . . . . . 
"" ., .. latticed channel. . 

(5« nat POKe) 

rAGlI: 
170 
I7l 
223 

22S-229 
200 

16-1-165 
184--1 86 

193 
JiO-lil 
liO-lil 

19' 
190--191 
149-150 
228-229 
168-1I'.i9 
298-299 29&-,., 

'04 
296-297 
230, 266 

'" 237 
232-233 
l i2--182 

171 
54-67 

166--169 
109 

6O-i3 
i4--76 
60-i3 

46 
13<) 

62-SS 
1000liO 

60-73 
116--129 

32-37 
..... 3 

110 
204 
2Q4 

108, 204 
212-221 

210 

." 
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Columns, slife loads for angle . . 
" " "cast iron. 
.. .. "rolled girder beam 
" .. "special I beam . . 
" " "wooden...... 

types of riveted .. ..... 
ultimate strength of cast iron . . 

Comparison 01 rolled girder beams with standard I's 
.. speciall beams with standard I's . 

Connection angles. explanation of mimimum spans. 
.. for speciall and girder beams . 
" " standard beams and channels 

minimum spans fo r, girder 1's . 
" minimum spans for, special) 's . 
" minimum spans for, standard I's 

Connections and splices for H columns 
Conventional signs for riveting. 
Corrugated iron, notes on . . . . . . 
Crippling stren~h of webs : 

expeTiments on.. . . . . . . . . . . 
safe, for special I and girder beams . . 

" "standard) beams and channels 

D 
Decimals of a foot for each n th inch 

" an inch for each n th. . 
Deflection coefficients . . . . . . . .. 

formulas for. usual methods of loading 
of beams. notes on . . . . . . . . : 
safe limit of, for plastered ceilings .. . 

Detail dimensions for 1-1 column sections .. .. 
" " special I and girder beams • . 
" " standard beams and channels 

Details of connections and splices for H columns. . 
" construction for shop buildings. , . . . 
stnlctural ..... . 

Dimensions of angles ...... . 
•• bars, Bethlehm flat and hexagon steel 
"" .. roundandsquaresteel 
.. beams, American standard I .... 
" " Bethlehem rolled girder 
"" "special I . . 
"channels . . . . 
" clevises . 
.. corrugated iron sheets . 
" H column sections 

(Su 1IJ!xt page) 

""6" 212--221 
2.')6-267 
11 2-113 
lI4-lUi 
,...25' 

" ,., 
" " 131 

134-136 
223 
13' 
133 
222 
46 

266 
25<>-251 

87-'8 
89 

192-193 

300-301 
30' 
237 
234 

23<>-237 
77 

60-76 
13&-140 
225-229 

..... 7 

" 44 
100-163 

1'" 
154 

166-IS7 
38 

" 168-169 
'75 25<>-251 

60-75 
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Dimensions of nuts,hot pressed square and hexagon 
" " manufacturers' standard . . . 
" pins and pin nuts . 
" rails, American standard . 
" turnbuckles and sleeve nuts 

E 
Expansion, linear, of substances by heat 

of ~teel and iron . . 
Experiments on crippling st ren~h of webs . . . . 
Explanation of Bethlehem special structural shapes 

" tables, properties of special shapes. 
"" "" standard shapes 

safe loads for angles . . 
" " " "angle struts. . 
" " " "beams (speciall 

" •• .' "(standard 
"" "channel columns 

" 
" 
" 
" " " " "channels.. 
" " " " "H columns . . 
" .. spacing of special 1's and girdel1! 

Explanatory notes on special structural shapes . . 
" •• standard structural shapes. 

F 
Fireproofmg materials, weights of. 
Flats, areas of. . . . . . . . . . 

sizes and weights of Bethlehem steel 
weights of st~l . . . . 

Foot, decimals of a, for each nth inch . . . . 
Formulas for bending moments and deflections 

" safe loads on steel columns . 
" strength and deflection of beams . 

Foundations, notes on grillage beams in 

G 
Gas pipe, sizes and weights of standard. 
Gauge, U. S. standard wire 
Gauges for rivet holes in angles .. 

.. .. .. "beams, rolled girder . 
" " " " " special I . . . 
., " " " " standard I 
" " " channels . 

wire, various standard in use . 
Girder beams, rolled (see beams). 
Girders, safe loads for standard I beam box . 
Grillage beams, notes on. . 
Grips, lengths of rivets for various. . 

'" 
rA.OK 

270-271 
272 2., 
183 
274 

,,)8 
309 

87-88 
6-13 

' 9-63 
164-165 

186 
2<l4 

76-77 
184-186 

20' 
184-186 
108-110 

90-91 
14 

142 

300 
292--295 

100 
282--287 
300-301 

23. 
l OS, 204 
232-234 
244-245 

276 
278 
230 
140 

138-139 
225-227 
228-229 

279 

198-203 
244-245 

267 
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H 
H columns, Bethlehem rolled (see columns). 
H C3t, linear expansion of substances by . 
Hexagon bar.;, sizes and weights of Bethlehem steel 

I 
I beams, special and standard (see beams). 
Inch, decimals of an, for each Ath .... 
Inertia, moments of, for angles 

" "" channels .. .. 
H column sections 

" " rails. 
" rectangles. . . . . . . . 

special I and girder beams 
" "" standard I beams. 
" " various usual sections. 

Iron and steel, expansion of . 
" " notes on . 

Iron, notes on corrugated 

L 
Limit of Sc'lfc deflection for plastered ceilings . 
Linear cxp.1nsion of subst.1nces by h(tat . 
Lintels, safe loads for channel, web horizontal. 
Loads for roofs .. .. . . . . . . 

safe (see safe loads). 
Lomas nuts, weights and dimensions of . 

M 
Masonry. safe pressure on . 
Materials, weights of building . . 

" .• fireproofing 
Mensuration, notes on. . 
Method of increasing sectional area for special shapes 

., ,. "" standard shapes 
Metric system, cOll\'ersion of. to U. S. standards. 
Mill building construction with wide flange beams 
Momonts, bending, for beams usual cases of loading 

" of pins. 
Moments of inertia of angles. . . . . . . . .. ., 

.. .. 
" 

" ., beams, special I and girder. 
" ., " standard I . 
" " channels 

.. .. 
" H column sections. 
" rectangles. 
" various usual sections 

308 
165 

302 
172-182 
170-171 

60-75 
183 

238-239 
' .... 7 

166-169 

'" 80' 
300 

250-251 

77 
308 
104 
248 

'" 
243 
307 
300 

304_ 
15 

143 
303 ., 
23' 

262-263 
1i2-182 

04-.57 
166-169 
170-171 

60-75 
238-239 

'" 

'1 



BETHLEHEM STEEL COMPANY. 

N 
Nails and spikes, sizes and weights of. 
Nuts, manufacturers' standard sizes of 

weiS!:hts and dimensions of clevis 
y,,, " "pin . 
" " .. "slee\'e...... 
,. " .. square and hexagon 

p 
Pin nuts, weights and dimensions of Lomas . 
Pins, bearing values of. . . . . . . . . . . 

bending moments o f . . . . . 
screw threads for. . . .. . 

Pipe, SL'lndard steam, gas and water 
l'lates area.o; of steel 

bearing, nOles on . 
sta~dard gauges for iron and steel . . . . . 
weights of steel . . . . . . . . . . . . . . 

Properties, explanntion tables of, for special s hapes 
" "" standard shapes 

of angles. . ...... . 
" benms, special J and rolled girder. 
" " standard I . . . . . : . . 
" channels 
., H column sections. 
" rails, American standard 

R 
Radii of gyration for angles . . . . . . . . 

.. .. "beams, girder and special J • 
,. .. standard I . 

" " channels 
".. H column sections. 
".. rails. American standard. 
" " ., two angles back to back. 

Rails, properties of American standard . . . . 
Rectnntt les, moments of inertia of . . . . . . . 
Reduction 01 area for rh-et holes . 

" .. spacing of holes for minimum. 
Rivet heads, dimensions of ... 

holes, reduction of area for. 
spacing fo r angles . . . . . 

.. "beams, special I and girder 
" "standard I 
" channels. .. . 
" "clearance in machine driving 
" "minimum reduction of aren . 
.. staggered distance on centers 

'" 
."011 

277 
27' 
'76 
260 
27. 

270-271 

266 
2&l 

262-263 
261i 

'76 
292-295 
242-243 
278-279 
282-291 

'9-.>3 
1M-1M 
172-182 

0<-<>7 
166-169 
l iO-171 

60-75 
183 

172-182 
"-"7 

166-169 
170-171 

6O-i5 
183 

2Q5..207 
183 

238-239 2.5, 
;.;g 

'''' 2.5. 
"" 138-140 

22.)...227 
2'28-229 

230,'''' 2.S8 
230 
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Rivets, clearances for machine driven. 
conventional signs for . . . 
length, of, for various grips. . 
shearing and bearing values of . .... 
staggered distance centers of . . . . . . . 
weights of steel ............ . 

Rods, areas and weights of round and square steel 
upset screw ends for round and square . . . 

Roofs, notes on. . . . . . . . 
Roof trusses, coefficients for stresses in. . . . . . 
Round bars, sizes and weights of Bethlehem steel . 

" weights and areas of steel . . . . 
cast iron columns, safe loads for. . . 
"" " ultimate strength. of . 

5 
Safe bearing values of brick\\'ork and masonry 

deflectIon, limit of, for plastered ceilings . 
lengths for columns. . . . . . . . . 

Safe loads for angle Struts . . . . . . . . 
" ., columns, cast iron ..... 
" " " latticed channel. 
" "rolled girder beam 

" " rolled steel H. . 
"" special 1 beams. . 

wooden . .. . .. 
Safe loads on columns, explanation on tables of : 

for angle struts and latticed channels . 
" rolled H sections . . . . . . . . . 

Safe loads unifonnly distributed: 
explanation of, for special structural shapes 

" " standard structural sha~ 
for angles .............. . 
.. beams, rolled girder 
" .. special I . 
" " standard I . 
"channels . . . . . . . 
" " web horilonlal . . . 
.. girders, standard I beam box 
" wooden beams . 

Screw ends, upset. . .. 
threads, U. S. standard . . . 

Screws, wood. . 
Sectional area, method of increasing, special shapes 

" " ., standard shapes 
Sections of built columns. . . . . . . . 
Separators for special I and girder beams. 

" standard I beams . . . . . 

"AUK 
230,266 2., 

267 
260-261 

230 
208 

280-281 
273 
248 
2" 
' 54 

280-281 
208 
2M 

243 
77 

no 
212-221 
256-257 
210-211 
112-Il3 
116-129 
11 4-115 
238-2M 

204 
lOS-110 

76-77 
184-186 
196-197 , .... , 

82-8' 
187-189 
190-191 

'94 
198-203 

2.52 
273 
272 
2i7 

101-15 
H2- 143 

" 136-137 
224 
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Shapes of angles, equal leg . . 
"" unequal leg 
.. beams, rolled girder 
., " special I . . 
.. .. standard I . 
.. channels ..... 

Shear on webs of beams, experiments on 
safe, for special I and girder beams 

.. "standard J beams and channels. 
Shearing values of rivets .......... . 
Sheets, st.1ndard gauges for iron and steel . . . 

weights and dimensions of corrugated iron. 
Shop building construction with wide flange beams 
Sleeve nuts, weights and dimensions of. . . 
Spacing for equal radii of gyration: 

of channels back to back ..... 
.. specia l I and girder beams c. to c. 
" standard I beams c. to c. 

Spacing of tie rods . . . . . 
tables, explanation of 

" for rolled girder beams 
" "special I beams . . 

Spikes, nails and wood screws . . . . . . . . . 
Square bars, sizes and weights of Bethlehem steel. 

" weights and areas of steel. .. . 
columns, safe loads for cast iron . . . . 

Steam pipe, dimensions and weights of standard 
Steel and iron, notes on . . . . . . . . 
Steel bearing plates, sizes and weights of . 

flats. areas of . . ..... . 
" Siles and weights of Bethlehem. 
" weights of . . . . . . . . . . 

plates, areas of.. . 
.. weights of . . . 

Strength of corrugated iron. . 
safe, of angle struts . 

.. .. steel columns . . . . 
ultimate, of cast iron columns 

Stresses in roof trusses. 
Structural detaits . . . . . . . . . . 
Struts, anF,le. notes 011· . . . • • • • • 

, safe loads for . .' . 
Substances, linear expansion of, by heat 

. T 
Threads. screw, for pm'>. . . . 

" U. S. standard. 
Tie rods, site and spacing 01. . 

". 
rAGE 

151-152 
152-163 

16-24 
2b-31 

144-148 
149-150 

87"-88 
89 

192-193 
260--261 
218-279 
250-251 .. 

27. 

m 
2Q8 

240-241 
0<>-91 
92-99 

100--107 
m 
!M 

280--281 
207 
276 

"" 24Z-243 
m-29> 

105 
282-287 
292-295 
282-291 

"I 204 
loa 

'" 249 .. 
204 

212-221 
308 

"" 272 
240-241 
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Timber beams, safe loads for. . . . 
columns, safe loads for. . . . . 

Trusses, roof, coefficients for stresses in . 
" notes on. . .... 

Turnbuckles, weights and dimensions of 

U 
Ultimate shearing strength of beam webs . 

strength of cast iron columns 
Upset ends for round and square rods 

W 
Water pipe, dimensions and weights of standard 
\Veights and measures, metric system . 
Weights of an~les, equal leg . . . . .. ... 

" , unequal leg . . . . . . . . . . 
" b.1rs, Bethehelll flat and hexagon steel. 
"" "round and SQuaresteel . 
" " round and square steel . 
,. beams, Bethlehem rolled girder . 

" "special I . 
•• " standard I . . . . . 
" bearing plates . . 
"bolts ..... 
" building materials 
" channels. . 
.' clevises . . . . . 
" corrugated iron. . 
" fireproofing materials. 
" flat rolled steel . 
.. H column sections. . 
" nuts, square and hexagon 
" pin nuts . 
" rails, American standard . 
"rivets. ... . . . .. . 
" separators for rolled girder beams. 
" " " special l beams. . . 
" " " standard I beams . . 
" sleeve nuts 
" spikes and l1.1ils 
" steel plates . 
"turnbuckles . . 

Wind bracing, notes on . ........ . 
" type of details for H columns 

pressure on roofs 
Wooden beams, safe loads for . 

columns, safe loads for 
Wood screws . . . 

....a .. 
"'2 

253-254 
249 
248 
274 

87-88 
2M 
273 

276 
808 

160-161 
162-163 

1" ". 
280-281 

38 
39 

156-167 
242 
269 

"" 158-1059 
275 
"'1 
306 

282--291 ..... , 
270-271 

'6; 
183 
268 
186 
137 
224 
274 
277 

282-291 
27. 

24&-247 
47 

248 
262 

253-254 
277 
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