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ERRAT A. 

Page 39, Last column, 8th line from boUOII!, change 1.88 In rud 18.8. 

Page 42, !iixth line of text , ch'lngc "net \onl" \0 read pounds, 

Page 75, Safe load for 8" 17.75 lh. I.Ream, span 16' 0", cbange 

94080 \0 read !USO. 

!''"Ge 96.51.dug lOr 15" 80 lh. I·Dum, dban«: between supports 
10' 0". chlnge 02.2 10 Telld \ 02.2. 

rlge 106. Spacing for 15" 55 lb. I-Beam, dillln«: I~tween IUpports 
12' 0", change « .4 to rcad 40.4. 

Page 129. Spuing for 15" 75 lb. I-Ream , 24' between supports, 
chall!;"'! 19.8 \0 rud 9,8. 

Paj.!c 138, Formula for Shear or RC1(:l ion a: RighI Support , insert leuer 
I in denomin:>lOr 0(61'$1 fraction. 

Page 195, In signs for riv~ls flattened 

h Outside _.1 
C Inge (t'al'$id<:) to re~ 

to JI" high, 
OUI~ide 

(~eal'1ide). 

second column. 

l 

I'age 215, Column" Area .1 Root of Thrud " fnr OJ'meter of &..,w ".. 
!S". cblnge 1-175 to read 1-715. 

I'age l!65. I)e(:imal (or I", change 0.833 to read .0833. 

l>age278, In !irst column , eighteenth line, change th" to I},". 

Page 302. Chnnl;c cireumruen~" l!35.68S6 for diameter 75.1 to rnd 

l!35.93S6. 

Page 809, ~ecallt go 20', ehange 1.01432 to read 1.01342. 

Page 334, I..ut line, last word, change" points" to pints. 

Page: 337. Linear Mealure, Kilometre to Statute Miles, st:yenth line, 
chanI:e 7.s.t959 to read 4.34959. 



PREF A CE. 

This, the (ollnh edition of our handbook, i$ much brger than the 

p~eding ones, and in V~ of the tables of weights and dimensions 

of the earlier editions, it Incl udes plates of sectioll5, complete tables o f 

weights, dimensions and properties of the principal structural sbapell 

In:I."ufacnued by us, together with various other data, IOrmul:;e and 

tables of value 10 engin~ ... Dtld albe.,. 

The tables perwning to .tructuml shapes were lpecially prepared 

for Ihis edition, and those giving the properties of I Bean .. , Channels 

and Angles, safe loads of I 8e:amt and Chann~ls. and IlX'cin&" of I Beams 

/Ill: given in detail for each IeC:tlon, so that required information un 
be obtained without interpolation, II. featul'(! which it is believed will 

add to thei r value and convenience. 

The general mathem:uical tables, engine-ering formulz, and inform .... 

t lon relating 10 materials 1101 manufactured by U5, haYe been earefully 

compiled from original or authentic $Ou~es. nnd hue been amplified 

or condensed, corrected, or rearranged In a man ner though t best to 

insu re ac<:uney IWd collveniellce in use. 
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v. CAXBRlA STEEL. 

GENERAL INFORMATION. 

Our product is almost txc1llsively ~eeJ, made by the Bessemer Or 

Open I Iea.rth ptoce" all re<Juircd, and of .. 11 qU:llilicl from the softest 

rivet .toek to high carbon lpe<:iallpring materi.l. 

Our Beams and Channels are made \0 conform to the American 

Sl;lnd:uds, adopted !anu:l.ry, 1896, in which the A,\DI:;CS have a uniform 

slope of onc to lix, and the dimensions, proport iOM and weights arc 

determined by a regular Khedulc, as shown on the diagrams on pages 

2! and 23. T he Itandard proportions of beams and channels arc 

further sbown on Plate 24. 

The principal structural angles no'l'l' made are limi ted in number to 

conform to the American Standards, adopted De«mbcr, 1895, and 

include cleven base, or .. 10t:l. I of sixty, sizes for equal leg angles, aud 

nine b3se, or a total of seventy·four, sites of unequa l leg .. ogles, .11 

v.rying in thickness by one-si~teenth inch, as shown on Plates 12 and 

14 a"d tables herein. his belined th.l.t these standard angles include 

•• ufficient range of siota to meet an usual strudu,..1 requirements, but 

at the same time we will continue the m3nuractu~e of angles of .pecial 

sizes and proportions (or those who require them as .hown on Plates 

13 and 15. 

The method of increasing the sectional area of lhapes from minimum 

Of base soo to intermediate and muimum sizes, is shown on ~ge 2J. 

for beams and channels the increase from the minimum .dds equally 

to the web th ickness and /bnge width , the weight of the IDcrea5C being 

equal to that of a plate of the lame depth as the 5«lion, and of a thick

ness equal to the increase o f the di mensions stated. 

The method of increasing the thickness of angles and Z nars from the 
• minimum has the effect of adding to the length of the legs, as sbown 

on pare 21. so tlult tor intermediate and maximum .ius the legs will be 
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somewhat longer than the minimum or nominal dimensions, except in 

a fcw CalleS for which we have finishing grooves. The plates or draw. 

ings of sections, pagei 2 to 21) inclusive , show the minimum or base 

sites of the various shapes. Sections shown on the plates or lists for 

which mOil: than one weight is stated ean be rolled of different thick

nesses to produce the stated weights. Others for which only one 

weight is given cannot be varied. Each section shown herein is nUm' 

bered, both in the plates and tables, for convenience in reference and 

ordering. 

I Beams and Channels should be ordered of weights shown in the 

tables. Intermediate weights will be charged for at the neJt higher 

weight on the l ist. 

Deliveries of shapes of standard weights and sizes which are kept in 

stock can be made more promptly than of special sizes made to order. 

Orders should specify ei ther the thickness or weight, but not both. 

All weights are stated per lineal foot of section. Weights of rolled 

sections are caleulated on the b:lSis of 489.6 pounds per cubic foot of 

steel, and 3.4 times the sectional area in square inches equals the weight 

in pounds per lineal fOOl. In calculating the weights, areas, and 

properti"es of I Beams, Channels, and structufal angles for the lists 

and tables herewith, the fillet$ and smaller founded corners were not 

considered. 

Structnral material unless otherwise ordered will be cut to length 

wilh variation not to exceed f inch above that specified. For cutting 

to exact lengths or with less variation than f inch an extra price will 

be charged. 

All sections shown herein arc steel. 



VIII CANBB[A STEEL. 

OFFlCIS POJl SAUl OF 

CAMBR IA IRO:-< CO.'S 

STRUCTURAL STEEL. 

GENERAL OFFICE {HarriSOn Building, S. W. Cor. Fineenlh and 

P 
, Market Streets (opposite P.R.R. Offices 

PHILADEL HIA, and Terminal Station). 

ATI.A!'oTA ......•.•......•••..•. 8l?5 Decatur Street. 

BALTIMORE ......•. •.• •.•...... 852 Equitable Building. 

Bosms ..... . .......• . ... • • .• •. 70 Kil by Street. 

CHtCAGO ...•••..... ........... Western Union Building. 

CtSCtSNATI ........ . ......... .. Neue Building. 

CUVJ.UNO •.•• •• •• ••••••.••••. Perry·Payne Building. 

DY.TROIT ..•••••••••••••.••..... Newberry Building. 

NEW YOMK_ • ......• •......••.. 100 Broadway. 
OlllAIIA ••.•••.. . ••............. 303 South Thirteenth SlreeL 

PITTSBUlG ........ .. ....... . .... 818 Pllk Buildinf:. 

ST. LoUIS ...................... 716 North Second Street. 

WORKS AT 

JOHNSTOWN, FA. 



CAlIlBRlA STEEL. 

STEEL RAlLS. 

Sleel T·Raiis, 8 it.. 10 100 lbt. per yard. 

Angle and Piain Splice Barl, 

Standard and Spedal Tra,k BolUi and Nulll. 

}'or Detaiied Informat ion, see T-Ran Catalogue. 

STEEL STREET RAILS. 

Girder, Groo"e, Guard, and SIXdal Rail Sections. 

Bra,e and Plain Tie Plates, Tie Rods, cle. 

}'or Detailed Infonnation, see Street Rail Catalogue. 

OrrlCES FOR SALl 0'

CAMBRIA IRON CO.'S 

STEEL RAILS AND TRAOK MATERIAL. 

GENERAL OFFICE'l Harrison F~i1ding, S. W. ~r. Fifteenth and 
PH ILADELPH IA: Market !:i!rCf:U ('?PJ>O'lte P.R.R. Offi,es 

and Termmal Station). 

ATLANTA •.••••.•.••••••• • •... . 325 Decatur Slr«L 

BALTUIORl ••••••••.••• ••••• ••. 352 Equitable Building. 

CIllCAGO •••••••••••••••..••••• WC${crn Union Building. 

CiNCiNNATI .................... S.W. Cor. I::lm and Pearl Str«1.5.. 

DETROIT ..........•.•.... . •.• . . .f,9 Newberry Building. 

NEw YORK ............... . .... 33 Wan Street. 

OMAIIA ....•........ ••..• . . • . . . First National Bank Building. 

PITTSBUlG .• • •.•. . . . •.... .. .••.. . 818 Park Building. 

ST. LOuis •••••••••••• . ••....•.. 718 North Strond SlreeL 

ST. PAUL •••••••••• '" •••••••.. 109 Endic:ott Arcade. 

TOLEDO •.•••••••.••.••••••••••• Nasby Building. 

WORKS AT 

JOHNSTOWN, PA. 



x CAMBRIA STEEL. 

STEEL AXLES. 

Passenger Car, F reight Car, Tender Truck, 

Engine Truck, Driving, Street Car, 

Mine Car, etc. 

ORANK PINS, PISTON RODS. 

Axles, Crank Pins, and Piston Rods, made to any 

requirement and trealro by the 

COl'nN TOUGI!ES1SG PROCESS. 

( ('almitd.) 

Side Rods, Guides and General Forgings. 

G 'NERAL OFFICE lllarrillOlI Building, S. W. Cor. Fifteenth and 
~IlIL DELPHIA.' Market S~r~ts (<?JlIlOsite P.R.R. Offices 

A . and Termmal Station). 

NEW YORK OHICK, 33 WaU Street. 

WORKS AT 

JOHNSTOWN, PA. 



C.u.tBRIA STEEL. 

GAUTIER STEEL DEPARTMENT 

OF 

OAMBRIA IRON 00. 

M ElcnA-NT B AR STEEL, 

Including Tire, Toe Calk, Machinery, Cartioge SI)ring, R~ i1 rood 

Spring, Hoe, Rake, "·ork, clc. 

AGRICULTURAL S T EEL .40:<10 SMA-proS, 

Finger Bars, Knife Backs, Rake Teeth, Bundle Carrier Tuth, 
Tedder Forks and Springs, Spring Harrow Tuth, lIarrow (Drag) 
Teeth, Seat Springs, eiC. 

PLOW STEEL. 
Hat and Finished 1'10 .... Shapes, Digger llIades, Slab! (Penn and 
Pernot) , Jlammered Lay, Rolled Lay, etc. 

COLO ROLI.IIO STI!.E L, 

Rounds, Squares, Flats, Shafting, and Special Shapes. 

STEltI. Tl ARJ.OW DISCS, 

13" \0 fO" diameter wilh rolled bevel. 

CA:IIBllA- LINK BARB WtRf .• 

For Gautier Steel Department Products not li~ed herein, see special 
Catalogue , or address , 

GAUTIER DEPARTMENT, 
Cambria Iron Company, Johnatown, Pa.. 

LOCAL OFFICES FOR THE SALE OF GAUTIER 

DEPARTMENT PRODUCTS. 

NEW YOJ.K •••••.•••••••.••••••• 102 Chambers Street. 

PIILI.ADKI.rIUA .. ... . .. .......... Boune Building. 

CIlICAOO .•.........•......•..•.. Western Union Building. 

ATLANTA • ..•••••••• ••••••.••... 325 Decatur St~t. 
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2 CAMB R IA STEE L. 

STANDARD BEAMS 
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CAMBRIA STEEL. 

STANDARD BEAMS. 

'" 
B . 25 

.271<>' 

17.75.20.25.22.75 AND 25.25 LBS. 

",37" 

.27" 

-------------- 8~---------------

B.29 
WT. 21 25. 30 AND 35 LBS. 

.29" 

-----------------9~------------------ -

B.33 
WT. 25. 30. 35 AND 40 LBS. 

.31 " 
, 
I -----------------10 ~------------------ -
I 
I 
I 

.t-. 

.45" 

B.41 
WT. 31. 5. 35 AND 40 LBS. 

.35 // 

12'~-----------
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CAMBRIA. STEEL. 

BEAMS. 

4e" B .105 
W'r. 40, 4~. ro 

AND ~~ LB8. 

-2 .39~1 
I , , 
: , 

----i 

/U" B.53 
n. 42. 4~. 60. 66 

AND ~ t.BS. 

~.545-".., , , , , 
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~ --------·5.50'!.- -- ----.l 
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CAlItBRlA STEEL. 

SPEOIAL BEAMa 

~o~ I 
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STANDARD BEAMS. 

'm 

T 
i 

.41:1" B . 66 
WT. &6. eo. U ANt> 70 LB!l 

I. "' .,.- - - 2 .77 "'---4 , , , - '- ' r - -r-- ------~ 
, , 
~------e.oo'!---------.\ . , 



OAMBRIA STEEL. 

BEAMS. 

\J..'.~r 1.18• J "'-" , ''Y<>" 
BTJ.lfDARD~ 

, , 
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--,1>" 
, 

I..t.,:so ' " 
, , 
1 (foo" , , , , , 
I 
I 
I .(!()" B.121 

, ~ W'f. 80.86. 110. 86 , 
AtlDlOO LBIl , , , , , , B.73 I , ". 
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~ I , 

I , , 
I 
I , 
I --3.2()!"--I 

I 
, , 

I 
, , , , 

I 
, , , , 

I -2.875~~ ( j , , 
I , 

i.-----7.00'----~ 
, , , , , , , 

1- , 

" -, 
, .1 1------6.25"--
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• OAMBRIA STEEL. 

STANDARD BEAMS. 

" 

r 
1 , 

B.S9 
n. eo. 8.5, go, Q5 AXD 100 LB9. 
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STANDARD OHANNELS. 

C.5 

--- ... ~.-- .. ..; 

C 9 .~~. 

~"I \""WT. 6.~e. ~e . .., ... '6 
lO AND 7:ie LB8. ..:0 

.. .l'::·'~'~'"!:::='¥'§·==E·~· .~ . •. 1-.. ;.. .......... ~~ ....... . 

.. ~ . . .d' C. 17 .20' " f" 

~ WT. 8. 10..11. 13 AIm 16.e LBB. ~ 

.,.. .20 u ... ~ 
I ~~==£1' .. , .. L~ 
~ •............... -e-":' ............. . 

0.21 
W'I'. 0.76. ~.2e. 14. 711. 
17.2~.A.IUl 19.76 LB9. 

T 

~ ~ 
~ I _\,~'~'=·====.~"~·=====!:~~~ .,,' ... ro·· ··· ............. -?~~ ._ ............ _."""1 
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10 CAl'IlBBIA STEEL. 

STANDARD OHANNELS. 

.,- .. " r( 
0.25 -, .' .~ 

'" W'I'. 1L2S.13. '15.1a.n. l8. '111 AmI :n 2~ !.Il3. 

i 
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\0.,,- .:a2" ., ~ 
L. 

L--_________ ~~--------------J , . 

,,' r --,- 0.29 -~ .' M W'f. 13. 24. ~. 1I0.A.lro 2~ LB8. 
~ 

~ 
O~· 

. 7 , ,,' -..L ~ 

, , 
L. ___ . ____ "_, __ , .. .g', ... __ " _____ ._~ , : 

>," .. ' .. 
T .". 

~ 
C.33 .~ 

WT. ~. 20, n. 30 ABD '" LB8. 

~I ~ 7 \1.34" .2"" L 
_ __f 

, 
I " : r---------------10'------------""j 

. 
r ,," '] , C.41. 

~ WT. !XI.1i. ~ IQ. a.5 AIm.c) LS8. $ 
~ I" , 

't~ 311" " 
, , .:as" " ,J. , 

.l . 
: , 
f+------- 12'--- --I 
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OHANNELS. 

BPBOlAL G·CHANIUL. 

T ,,' .-lil'::..! 
C.S7 J 

S'l'ARDARD 13"ORANNlIIi. jj, W'l.I4. 17 AN D )O L.ea 
~ ~ 

"'--3.00'~-.j ~ .. _________ 6 ____ ----- - ci 
! ' .1. 
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.-f.38h .~8· i .,,' , .-J--f' -,- _1. 

t , , , , , 
Sl'SCIAL Il'\nu.NNIIL. , 

I :-- -·2.33!·-~ . 

I . 4." , ~:.VN 
, 

I 
, , , , , , , , , , , 

I C.53 , 
I W'l. 33.80, 4.0. 4.0, 

, , 
I WAND611'LBS. , 

'ili 
, 

~' 
, 

r , , , , , , ,-, C.9! 
.31" ~ , , 

W'I'. 2L"- ~3.g. 2G.4. , , , ~8.g. 8l.4 AND 3.s.Q LBS. , , , , , , , , , , , , , , I , , , , , , , , , , , , , 
Qro~! I 

Q' .. , 
, ,"",.. 9·1Qh , , 

---3.4o-.... -...l --2-.64-- .... r " I 

-



12 CAMBRIA. STEEL. 

STANDARD ANGLES WITH EQUAL LEGS. 

A.9 

~
• "WT 1_02 TO 

1'1-..... ~ :a.3~ LaS. 

, 

A . 7 

~
.; ( ",.,ro 
~ .7 '" UQLBS. 

v 
'X 

~ A. 23 
'. WT. 8.3 TO 
~ i li/.ULBII. 

0.. 



CAMBRIA STEEL. 

SPECIAL ANGLES. 

/!t._ .-\, A.47 
/ '-. WT. 1~.3 oro 

,,/ ., ••• _~g.g LBS. 

~ ~ .s-" 
" 
"'-

.;,; "" 
), 

//,>',~A;;~~ .. 
6 ~~ 

<,/'/ f 

.(' 7" 

.J'.-? .. n 
""',,/ 

~t.'''''''') 

" 



CAMBRIA. STEEL. 

STANDARD ANGLES WITH UNEQUAL LEGS. 

>, ,",,_ A. 99 
/ -,_ WT.7.1 TO 

..- '-_ 17.1 LBS, 
~., I¥~' 

"'';'',,_ A.1Oi 
'-, WT. 8.~ TO 

tI... \11.\1 LBS. 

'----,,,.. 



OAMBRIA STEEL. 

SPECIAL ANGLES WITH UNEQUAL LEGS. 

" 

A. 127 

A.t61 
WT.1UI'I'O 

"' ... 
A. 150 

'" 

A. 129 

/
", ,"" "'.UTO 

• , 8.8 !.DB. 

"/ ~--
~ "4> ''..,. 

/ "'.,0 / 

A. 135 
WT.1l.0TO 

17.8 LlI9. 



" CAMBRIA STEEL. 

Z-BARS. 

Z.13 
fl. ~.&TOI4.~LB9. ,. ,. , . 

Z.9 : r ~~ :.....:t2.!. 
n. g.7 TO 11.4 UlS. . ", .. 

M , 
i I " .: 
18, .l2~ 

, " Z.5 ;""""2;: .L 
i liN, ..,. 8.7'K1 8,4 Ul8. ~ " ---2rO---oI 

" 
, 

• , ,. ,. 
! 1: Ii' J_ , 

fi !,--"-2 

• , . ;...···--2tf--...,; 
7 .-
.L 1;\" f 

~' • ," , 
~-2W---""I 

Z.29 w, . 18.g '1'0 23.0 LBIl 

.., , • , . 
Z. 25 i 7"~ 

VIT.13.8TOIUILB8.!<"---2W: ,. d , 
i& ' • 4 .. 

i ' ".1'= : , 
" Z.21 _JL2T- , 

VIT. 8.2 TO 12.4 LlIS. ! , 
" , ,'1 ,. . : " .1.- , 

• 4 • , J::..' 

tt-I'2!!~-1t i ~'-"'3111 --~ 

.: " . , , 
" 

, , , ' 
1 

, 
.L .. , • r------3 !i ---..; , , 

" " , 
L " .. 

" • , t'" 
~----3ii ' - - -"'l 



CA14BRlA STEEL. 

Z-BARS. 
Z.4.5 

WT. ~3 '7 TO ~8,3 LOB. 

'X A' 
blS ljl i 

Z.41 i 1-. '" , WT. 17.0TOu,eLBS.!o-···2iij "l" 

. i 
• ,t 

Z. 37 L_2~.!...1( Ir.I 
W'I' u.aTOI&.4LB1f • l j 

,,' r, 

~p::+'==:;;::-l i . 
!. .. .Ii. 2 !!:_.~_ ~ f 1 ~ . 
. lSi 1 L tff6'1 

• ~ o· ! .L ~---'-3r---j 
! i6 i 1_-=~=1~=~'< ! L.f III 

f-....... 3t".-~ i 1." .1.: - -
, III J.: *-. 111 

~' -----'3F-""'~ Z.61 
'IIi'T.20.3TOK8t88. 

Z.57 ~,~ f T 
WT. 227 TO 28.1 L88 .. ---.2f:·ft 

" li 

,.I." i\" j 
Z.53 L ____ . 2!t:.'.~\_ .: f ;:r. la.a TO 210 r.na: 111 : <P 

fi ! ,J , l' . \'t: i 
io---- ··3t---~ !l~' ,I 

! T Ie 

1 1 I----'-}."., _::~';~." I : ._._ ' I 

f rio' ;.----.---3r----·~ 
, i ~.~ , , , ..... 
1 k ...... ·- 3L - ., , ,'t·· ,.., 
1 18 • 



18 CAMBRIA STEEL. 

TROUGH CHANNELS. 

C.79 
WT. 23.5 LBS. 

/,/ 

I " "'< ~-------------5 .. -----.. , ------->! 

BULB BEAMS. 

B.171 
WT.l14LBS. 

I x: .§:' .t 
! 8 7/~ 4 
:<-.--- - -----532 ·------------1' 

8 T B.173 

~ L~~W:;T;;:S;;:.:l:4.:I:, 1:5:.3!,;1:8:.4=LB:S;;.;: 

n 5" e" I" (\~ 
16 : 32 4~_ 

- ----::i--~----6" -----------.------
(.,I~ 
C)l 

,k.. _____ ..i. 

3~U 

B,175 
WT. 13.2 LBS. 

~ .,r' ..Q!.I E. 
: 4 i'16 16 
,..---------------- 6 '4 ---------------



CAMBRIA STEEL. 

T.97 
'PT. 11.3 LB!I. 

).·········3£'-·--··· '1 
l ~ I 
: ~ 'If 

" T 

T.171 
W'r. 7.14 LBS. 

r-······ 

T·BARS. 

" 

T.101 
WT. 11.11 LB8. 

.,······-· 3.!-~·· · --• . ! 
: i'ii! 'J"!' . 'i _ 

i i • ....a.>._ ...•.. _ .. _1 

• T.167 
WT. 10.7 LB8. 

... _._ ...... - 4~ ........... .. 
: ~~ '" f' IO"~21 riil~ ··1·ie-~ ~I. :!e':~ 

"" .. < 

;;..!e '. 

,. 



'0 

T .O 
".O.LII. 

T. 41. 
..,. 4.1 LII. 

1'"--'-~~"'-1 
i '* I ; :. i oJ.: 

'--T.,~ f .•. 
• L. 
...:~ 

CAKBRlA STEEL. 

T·BARS. 

T. 3 7 

T."" 
"".7 t LII. 

!'-·.··· .. 4: .. ---->! 
, " i : ~ , 

,-+"'...,,-I,r 
,"I; .•. 
i 
L 
~tr-

T.39 

'-+ '.fT"j .... ~, r. , ,. 
, ;0 

• 



CAMBnIA STEEL. ., 
METHOD OF INCREASING SEOTIONAL AREAS. 



•• 

I 

CAMBRIA STEEL . 

STANDARD BEAMS. 

\ . . ~ s ,-0. 
.; \~ 

l 
~. 

, 

• 

, 

~. o 

.; 
• • w • 
o 
• • o 
z 

~ 
• , 
• z 

• 

• • • o • 
o 



OA)lBBlA STEEL. 

STANDARD CHANNELS. 

~. ~ . '. \$ 
\ 

\ 
· fi\~ • • · ~ 

fo-~-----.rp------
I. (1)1 
I '+-------t:{ ------ --.-t----· t ------.-~ ~ 

, T .1. 

" 

~ ... ~ 

-

• o • 
o 

23 



2' CAMBRIA STEEL. 

STANDARD BEAMS AND OHANNELS. 

----.. r-' 

t. 

~ 
Cr '-------- C 

""-", -;. 

T he following data are common to all I·lkam3 and Channels, with 

the exceptions stated: 

c = -& Minimum Web. 

C = Minimum Web' + -h inch. 

s = Minimum Thickness of Web = t Minimum 1o. all Channels 

and Bums, except 20" I and 24/1 I. 

For 20'1 Standard I 5 = .5:1" t Minimum = .50", 

For 24" Standard I 5 = .6011 t Minimum = .50", 

For 20" Special I 5 = .65" t Minimum = .6011, 

The Slopc 01 Flange of all Beams and Channel;; i$ 1(11 % 

= 90 - 27' - 44/1 = 2'1 per foot . 

. 



CA)lBRIA STEEL. 2' 
TABLES OF SQUARE, ROOND AND FLAT BARS 

ROLLED BY OAMBRIA IRON 00. 

STE EL SQUARES. 
AU sizes from If" 10 8." increasing by .(f 1/ 

All sizcs from 11" 10 51" incrcasing b, t 1/ 

STEE L HAND ROUNDS. 
All i ileS from t " 10 I " increasinG: 0, -h" 
All sizes from Il " lo 6i" increasing b, t" 
STEEL GUIDE ROUND&. 
All sites from h II 10 H II incrcasing by -Ir" 
All sizes from t 1/ 10 til incrcasing by il" 
Allsilcs from H I! 10 I t II incrcuing by';''' 
All sizes from I I I I 10 2 " incrcasing by II! 

SHEARED PLATE&.. . ...." ""' .. ..... mrum 
""'" 

..... moo ... 
J.l1&"S - 1_. - I-I .... ~_ IIIdoa " ho< I .... " 

1 _ _ "_ 
ho< 

1- , ...... I- I .... ---- - - -
6108 I ~, " 12 to 16 ! n 8 
" 

, " h 18 , , 
h . I' 

" 
, 

" I.h .. , , , i lo t ~. "~8 

~,to 1;21 " }: to 161020 , 

~II " " 15 ~, " 
, 

& !O 10 6 

" " 
, I:i. .. 1028 , 

!ij " • 

Maximum weighl of finished plalc nOllO be ovcr 400 pounds. 

NUT IRON. 

..... I 
mma ... IT ..... merna I ..... 

PQ ...,. ... ...,. 
.- .- ..... ..... I- I ..... . 

III 

lij 
I. .. II 

J 
'.86 

1.52 I I .59 ." :r 10.81 

~ (f .... 12.19 
UI :(' 14.22 

: ~ ,." 16.41 
' t. ." 

, 



• 6 CAMBRIA STEEL . 

- STEEL FLAT&.. -
"!DU. tlICUIS S. TUU. n l DIun. 

...... ,.- ,- ,-, .... i",br , .... Lor " , ..... Lor " , .... Lor " -- -- -- - -I.,. , .... ,- , .... 
---- --- -- ---- -
~\? lJ ~ .,.. to U ~ , to 311 " 0 101 

* .Ii)') " 81 " I /o " 2X 
" -;.to II " 

I}):: til " ,1)12 , ' 'U " Yo" I ~ 
" ~~ ~ " " . " In''~ " .01:2 ; r' * " It to jf " I " ~ 

I;''' l~ " ,"" " 5n " SU ~ . " 1 '" '~ I 'j"" i tO l X " • it " 1 X :.f< :: l ~.l " No. 16 to No. 12 gauge. p'r' 'z:: 'il " -t 10 ~ ...,.," 611 " " :,~:: l}:l " ,," ... " " " No. 1610 No. 12 gIlllge .ga-r' , 
" (!~,~ " \~:: ';1 * " " " ~ ~ 7h" 7U " 

1 .~1 :: 1' ,1 ~o. 16 w ~(J. 12 ga.uge . gauJ.e. 
" " " " tto~ 

, 
:~ "l' " II" '~ * No. 16 to N ... 12 gauge. "",. SO " Sil ~" 

" " !l~~ ~ , " 9U " " " " " 
" I! r '" " ~" , 10 "Ion " " " " " " . !: I ,, " I ii " -I." :2 \I "nil " " " " " 

, "'II " i " '~ " " " " " " 
2Ji" ~ '" :2 " \M4 " 
SQUARE~CORNERED STEEL BILLETS. 

t /I to I i II increasing \:oY n I I 

ROUND-CORNERED STEEL BILLETS. 

J.PPROllIlTl J.PI'l(IllIl1B I lPl'MlIllTI 
"n 'lfIlGIT .'" WIIGIT .,. TIlGn 

PH JOOT. P111OOT. "' .... , .... ..... , .... ...... , .... ..... 
3 " 81 ' i x 4 61 5 " 85 
Si x 3i " 

, , ' ! 77 5i x 5! 103 , " 54 



OA MBRIA. STEE L. . 7 

SQUARE STEEL BLOOMS. 

6 " to ' 4 1/ increasing by," 

RECTANGULAR STEEL BLOOMS 

AND SLABS. 

Wl~TI. 'rI!cnlSS. 
w<'" I TIICUISS. 

-- ---, . , . - -.- "':;'"' , ... I~ I.... ~1 ' , ... " ---, ... , ... ,... , ... 
--- -----

~ 7 ! '0 • I 13 ! 10 12 1 
810 14 1 2} " • " 14 ! " " " • • " , 1 15 , .. 12 " 
7 • .. • " !6 , " 11 " 
8 • .. 7 .. 17 , .. , " , • " 8 " 18 ! " 7 " to , " , " 19 ! .. , " 

II , .. 10 " " ! " • " 

" 21 " 11 " 

STEEL INGOTS. 

SUI. GllU. 

STANDARD. 

Top. 17 ~ II :to 19t" 
Boltom. =au :to!2t II 
6000 10 7 Ills. BESSEMER OR Or.l!" II EART II. 

SP!.CIAL. 

Iii /I to 3Ii II square or round. 
7000 to 85000 I~, 
Mu.im ... m length l!O fl. OPK.,"i B U RT II. 



2. CAMBRI A STEEL. 

WEIGHTS AND DIMENSIONS OF 
STANDARD X-BEAMS. 

...... Tlif:~1 

I 
... !lliol_ Yio!lIo ... ""'" r.:. • • • .... ...... .... - ..,.1Ier tI. ....... ._-

I ... ~ .. ...... Sq. I .. , ... ""-- ...... , -

B5 , 5.5 '-53 .17 2.33 2 
" " 6.5 1.91 .26 .. , " 
" " 7.5 <2, .36 '.52 " 

" 
, 7.5 221 .19 2." 2 

" " .5 '.50 .26 ." " 
" " 9.5 ", .M 281 " 
" " 10.5 '.09 .<1 .,8 " 

813 5 9.75 2.87 .21 '.00 2 
" " 12.25 '.60 .36 3" " 
" " 14.75 .... .50 3.29 " 

B17 5 12.25 3.61 .M 333 2 
" " 14.75 ' .M .S;; 8.45 " 
" " 17.25 5.07 . ., 8.57 " 

'21 7 15.0 '.42 .,. '.66 2 
" " 17.5 5.15 .35 3.76 " 
" " 2'-' 5." ... 3.87 " 

8,. 8 17.75 5.33 .'r/ '.00 " 

" " 211." 5.96 .35 '-08 " 
" " ."5 '59 ... 4.17 " 
" " "." 7.43 .53 .,26 " 

.29 9 21.0 '31 .29 '.33 , 
" " 25.0 7.35 .4' ,." " 
" " 30.0 ." .57 4.61 " 
" " 35.0 10.29 .73 W " 

833 10 2M 7.37 .31 '.66 , 
" " 30.0 .82 ... '.W " 
" " 35.0 10.2lI .60 •. " " 
" " '"' 11.76 .75 5.10 " 

.41 12 :n./i 11,26 .M 5.00 , 
" " 35.0 10.29 ... 5." " 
" " 40.0 11.76 .56 5.21 " 

B53 15 "-0 12.(8 .41 5.50 , 
" " ".0 13.24 ... '.55 " 
" " 50.0 14.71 .56 5.66 " 
" " 55.0 16.18 .66 5.75 " 
" " 50.0 17.65 .75 5." " 



CAllBRIA. STEEL. •• 
WEIGHTS AND DIMENSIONS OF 

STANDARD I-BEAMS. 

"f 1I'~1 .... .... - , .. 
I •• :of ....... r.< • • • .... ...... , .. -l .. bIr. - -, .... ...... a..IL , .... t .... ...... ---

'SO t8 55.0 15.93 ." BOO , 
" " 60.0 17.65 ... <10 " " " ".0 19.12 ... <18 " " " 70.0 EO.59 .72 ." " 

B7' '" ".0 19.08 .5O 6.2, 7 
" " 70.0 "'50 ... .. , " , " 75.0 ".06 .00 ... " 

'89 " "to ... " .50 7.00 , 
, , 

".0 ".00 ., 7.'11 , , , 00.0 '''7 .63 7.13 , 
" 

, 
".0 " ... .89 7.19 " 

" , 100.0 29..4.1 .7S I 7." " 
WEIGHTS AND DIMENSIONS OF 

SPECIAL I-BEAMS. 

"f "ti.:~1 .... nk~_ 1 11',,1.110 ... .... r.< • • .... ...... , .. "- .. ..... of .. _ .... - -- '"'"-, .... ...... a.. II(""" .... t .... 
-

I , "" " .4.0.0 It.St ... '" 
, , , 

".0 .... .58 ... , , 
, " 00.0 1.4..i'1 .70 5.49 , 
, , 

".0 16.18 ... 5.61 " 
8 tOO t, 00.0 17.67 ." .00 , , 

" ".0 19.12 ." <1 0 " 
" " 70.0 20.69 .78 '1' " 
" " 75.0 ".00 .8B '29 " 
" " ".0 " .53 .98 ." " 

B 11 3 15 SO.O 28.57 .SO .. 0 , 
" " ".0 ".00 .00 .00 " 
" " 00.0 ... " .99 .. , " 
" " 'M 27." 1.09 '" " 
" " 100.0 29 . .4.1 1.19 '19 

, 
B 121 " 80.0 ... 73 ... 7.00 7 

" " 'M ".00 .B6 7.06 " 
" " 00.0 ... " .7< 7.1.4. " 
" 

, 
I 95.0 " ... .BI 7.21 " 

" 
, 100.0 29.41 .8B 7." " 



'0 CAMBRIA BTEEL. 

W EIGHTS AND DIMENSIONS OF 
STANDARD CHANNELS. 

..,. Vtipl ~ .... - YioU~ - " ;:;. • " • .... 
"""'- - ••• "-

J .... ber. , •• \Ior.! --, .... - &t.rfl. , .... , .... ""a 
-- ---

o , , ' .0 1.19 .17 1.41 , 
" .. '.0 1..(7 .26 1.50 " 
" .. ., 1.76 ... 1.00 " 

C , • ,.,. 1.55 .18 1.58 , 
" .. .,. 1.84 .,. I." " 
" .. 7." '13 .33 1.73 " 

013 5 05' 1.9.\ .19 1.75 9 
" .. ' .00 ,.,. .33 1." " 
" .. 11.50 &33 ... ,.,. " 

'17 6 000 &33 ." 1.'" 9 
" " 10.50 3.09 .32 &,. .. .. " 13.00 &S. ... ' 16 .. .. " 15.60 4.66 .56 '''' .. 

021 7 9.75 '.85 .21 209 9 
" " 12.25 '00 .32 '" 

.. 
" " 14.75 .... . .. &30 .. 
" .. 17.25 '.07 .58 241 " 
" .. 19.75 6.81 .63 <51 " 

02' 8 11.25 085 ." .,6 10 
" " 13.75 .. ,. .' 1 '" " 
" ". 1'" '.78 .<0 ... " 
" " 1&" 6.51 .49 .. , " 
" " 21.25 ." .58 262 .. 

029 9 13.25 ,." .23 .. , 10 .. " \5.00 .(,'(1 .23 24' " 
" " ".00 6.88 ." ,,. 

" .. " 26.00 7." .61 "1 " 
033 10 15.0 .,.(6 ." .60 10 .. " ".0 '.88 .sa .,. .. .. " 26.0 7." .63 '" " 
" " 30.0 & .. .68 8." .. 
" " " .0 10.29 ... U8 .. 

041 l' " .5 6.03 .28 '9' 10 
" .. 26.0 7." ." .05 " 
" .. 80.0 & .. .'1 3.17 " 
" .. 35.0 10.29 .M '.30 .. 
" " .(0.0 11.76 .76 3.42 " 



CAMBRIA STEEL. •• 
WEIGHTS AND DIMENSIONS OF 

_-:--:-,: BTANDARD CHANNELS. 
...... ¥~1Ip1 -,--,... nxa.- " .. iii -, 

~ I:. ~ J .. ~ . ~_ ... ,:" 
.:. IMI': ~ ~ - i.: I '~ ';: ";';" 

" " $.0 10.2\1 .43 U3 " 
" ~ 40.0 11.78 .62 &s2 " 
u .. otb.O 13.114 ,62 1.62 " 
" ~ 60.0 14.71 .72 8.72 " 
" " 65.0 18.18 .82 8.82 " 

----;WEI-G-BTS AND- DIME- NSIONS OF 
SPECIAL CHANNELS . 

........ ..... ' ~ ... ,- ". L,_ iIlt .... I .... ~ ~ ..:.. "~b. ~ ~ jn,.I::" 
I ..... ~I~ , ..... ~ 1'-" ~ - -- ~--- --

087 11 14.0 4.11 .28 2.96 .41 .049 11 
" II 17.0 5.00 .43 3.11 II " " 

.. .. 20.0 6.88 .68 8.26 " " " 
091 I! 21.4 UO .111 2.6( .S( .004 11 
" " 23.9 7.03 .87 2.70 II " " 

" "26.4 7.71 .44 2.76 II " " 

" "28.9 8.60 .60 2.82 " " " 
.. " 3t.4 9.24 .56 2.89 " II II 

" " S3.9 9.97 .62 2.95 " " II 

~:~-II!'mtR~i::GI~ CI~~T "Er 1"-o 7tI " 23.5 8.91 .71i 4.60 .S71i , II 

o 83 " 19.3 5.68 .1iO 4.1iD .375 .. 

WEIGHTS AND DIMENSIONS 
BULB BEAMS. 

Z! ..... ' 1 
~ ""-1 .... 1- ':::.. ..... I:. • " " Ior . f I .. ....... ..... n..ap. 10M. " 

J .... -~ , • ..:: ';;;;,- SocIioa. , .... ..... "'L -------
B 171 't, IU ... 

~ ih 
t " BIn • IU 4.11i " 

" " 11i.3 '.50 " 
" " '" 5.41 " 

Bl7S 'f 13.2 &8, '" 1\ " 



3. CAMBRIA. ~TEEL. 

WEIGHTS A ND DIMENSIONS OF S TANDARD 
ANGLES. 

EQUAL LEGS. 

... .. 'I'""~t u- "' .. .. ToiJkl ~ -- rw..~ I- I;. • .... - ..... - &octioL 

.= .. ---- '='"1--I .. k .. "' ... huda. , Sq. 10. M ... "" .. ...... 51·111. 

--i-- -----
AS j: I A .58

1 
.17 A 19 3 :l 3 

t 
' .9 1.,," 

" '''1 .25 " 3 x 8 ., 1.19 
" 3 x 3 1.' 2.1t 

A1 , " ~ 
.Il/), .23 " , " as 2.43 

" , 
" 1.16 ... " 3 .a , .. 2.75 

" , . , I 1.491 ... " 3 .a 1 10.4 3.06 
" 3 .8 11.4 3.33 

A9 

'1"1 
I 1.02 .30 

" , " I. t.47 . .. • 21 3; x 3t 

+ 
.. ." 

" '" J. 1.9t .56 " 3~ x 31 ,., '81 
" ' " '23 .Il/) " 3! x 3~ 11.1 325 

" 3~ x ll j 

i '" 
3.62 

• 11 ' ) "I I • 1.19 .53 " lit x 3 111.5 8.98 
" , "I J. ." ." " 3t x 3 14.8 ..,. 
" I~ x t <8. ." " lit x lit 15.9 <." 
" It xl I ". .98 " 3i x llt 17.1 •. " -

." '1"1 
h '" .62 ." • .. t .. "0 

" I x t 

f 
. 17 .81 " • .. '.1 28 • 

" 1 x I , ... 1.00 " • •• 11.2 >3, 
" 1 x I 9.98 1.17 " • .. 1<, .15 
" 1 x I ".56 1.34 " • .. I. 14.2 4.18 

" • .. I 15.7 ",61 
A 15 2 ., 

i '" 
.11 " • .. Ii 17.1 ,." 

" , 
" '" ... " • • • '" 5.44 

" , 
" '" 1.15 " • .. It 19.9 .... 

" , ., ' .52 1.33 
" , 

" '.30 1.56 ' 81 
, · , 'i' 17.2 '.06 

" , 
" 19.6 '.15 

Atl '1"1 $. ' .0 1.19 " 6 ., 

~ 
21.9 6.43 

" 2 dt '.0 1..(6 " • " ... , 7.11 , , '" 
+ 

•. , 1.13 " • " , .. 1.13 
" , " ' .8 '00 

, , 
• 6 

28.1 .. , 
" 2." x 2 1.1 '25 " , 

• 6 Il/).' 9.09 
" , .s 83.' ,." ... . .. ..... .... . ... . ... 

Stand:ml Angles vary only by h inch. Sections shown on page u . 



CAMBRI A S T EEL. aa 

WEIGHTS AND DIMENSIONS OF STANDARD 
ANGLES. 

U NEQUAL LEGS. 

~k- "oic~t .~ "",. "":';~I .~ .- I:.~ 
., - r... " ...... - ""~ ..... - ..... ._- ~~--~ ~- - - 'a" ~~- ~-~~ - -

1 •• * 1ttNt. - Sq.IL , ..... , .... ...... Sq.IL 

~-~~- - - ~~ ~---~-~~ --
." 2! x 2 

i 
., .81 · " • " I 11.1 , ... 

" 2~ x2 , .• 1.06 " • .. }' 12.3 ,., 
" 2t xl! ••• 1.81 " • .. 13.6 .., 
" 'j' , •. , 1.55 " • .. II 14.8 '.M 
" , " <0 1.78 " • .. +) 15.9 '.69 
" 2! x 2 •• .00 " • .. 17.1 '.113 

." , "I t ••• tal ! 11)1 • .. -h .. 2.40 
" , 

"! ••• I." " , .. t '.7 ." 
" , " " 1.92 " , " 11.3 "I 
" , 

"I 7.' "I " , .. I" ". 
" 3 " &5 '.50 " • .. }' 14.2 4.18 
" , 

"I !, '.1 .78 " • ., 15.7 4061 
" • · , t 17.1 '.113 . " 8t x 2! 

f 
' .9 1.« " • .3 1&5 •. « 

" 'I' 'I <0 1.78 " • .. 19.9 '.SA 
" 8 x 2! 7.' 2.11 
" 'I' 'I &3 2.43 • 1113 • • 'I t 1M '.05 
" , ., !' 9.' 2.75 " • • 'I 1<0 .53 
" 8t x2 }' 10.4 .06 " • • 'I 136 '.00 
" 3t x 2* 11.4 ." " • .3 

~ 
15.2 4.46 

" 3; x 2; II I" .65 " • .3j I" '.92 
" , 

• 'I I" '.37 
!'II 8~ x 3 

t 
.. 1.93 " • "I 19.8 5.81 

" '! . 3 7.' .. 0 " • • 'I 1 21.2 ... 
" '" '.0 '.65 " • "I 22.7 .67 
" 3~ x8 I" 8.00 
" 8a x 8 !. 11.4 , .. 

• 105 
, 
'" t 11.6 '" " 8t x 8 I 12.5 .67 " , 
'" 135 '96 

" 8t x8 }: 
136 '.00 " 6 x 8} 15.3 4.50 

" 8t x8 14.7 4.31 " , 
'" ~ 

17.1 '.113 
" 8t x8 15.7 .. ., " 6 x 3~ I" '.55 

" , 
"\ 20.6 .06 

' 92 • .3 t 7.1 ... " , ., ... , '.56 
" • ., .. ... " 6 • 'I ".0 7.06 
" • .3 ••• .87 " • "I 25-7 7.55 

St::mdard Angles va.ry only by n inch. Sections shown on page 14· 



CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF STANDARD 
ANGLES. 

UNEQUAL LEGS.-CON'I', .. u&n. 

n..t. "'tlckl lito !\jolt· "'oIckl lito 
~ .... of ~ f SooIioo. __ P .. ~ S.Ilin. SooIletI __ I:. ...:.. ,----- -- -- --- ._-------- -'--

loWL lMUc. rm.b. ~. lA. I IDC_ ""'- I'onDd.a. Sq. I ... 

--- ---- ~ 
A 107 6 x 4- 1 12.8 8.61 A 107 6 x 4- H 21.8 6.(0 

.. 6 xol , 1402 4-.18 " 6 x4 ! 23.6 6.94 
" 6 x4- 16.2 4.75 " 6 x 4 U 25.4- 7.46 
u 6 x4- h 18.1 5.81 " 6 x4 i 27.2 7.98 
" 6 x' t 19.9 5.86 . _. . . . . 0" ••• ••.• • • •• 

Standard Angles vary only by on intb. Settions shown on page 14· 

WEIGHTS AND DIMENSIONS OF SPECIAL 
ANGLES. 

EQUAL LEGS. 

nick- VOI(kl lito I I rua- VOI(kl , ... 
DiMulou. ... of llmtDJioco. ,....f !IIoIIoI. __ ~ SooIioa. SoIcIiotI __ POOl. kIiOll. 

.=_---1- ... _)----- ~ 
lac.... r..w.. I'I1II,," Sq I... 1m.. 1 .. _ PouoIo. Sq. I ... 

----I-
A .. n"l -h 2.7 .81 A 475 x5 i 12.3 3.61 

" 2 x2 ~ 3.6 1.06 " Ii xli if 1(.2 4.18 
" 2 x2j I., U 1.81 " Ii ~5 i 16.2 (.75 
"2tx2 5.3 1.56 " Ii x5 n 18.0 5.SI 

A "~"l!' .. 2 x 2 i " ,,,! 'i' 
:'2~it -h 

+ t 

" Ii x 5 t 19.9 5.86 ... 
'.5 
5.5 
55 
'.5 
9.2 

11.0 
I"~ 
1405 
'5' 17.8 

1.00 
1.81 
1.62 
1.92 
2.21 

2.71 
.23 "5 '.25 
4.75 
5.23 

A 61 'I "I I .. I x I} h 

A 66 Ii x Ii if 

Sections sbown on page 13-

1.23 
1.80 

'" •. S 

16.5 

.36 

.58 

.6\ 

1.27 

(.8I'.i 



CAMBRIA STEEL. ., 

WEIGHTS AND DIMENSIONS OF SPECIAL 
ANGLES. 

UNEQUAL LEGS. 

ft.i,k· V"sbt ... ..... . ..... ... 
DlmoIlSiolll. 1:- ., - r.;. • - - - ..... - '"'"-. ~ .. ------- - - .~ .. - - - -- - - -

iII· .... l~ ...... ,.1 .. , .... , ... ...... ,.1 ... 
-- -- - -
A121 2 " I -h ." .60 A 131 , " I -h , .. 825 

" 2 " $. 2." .78 " • " I t '.1 "7 , 2 " I ' .25 .96 " , 
"I 10.5 '.09 

" 2 " I .83 1.13 " , 
" 11.9 '60 

" , ., 'i' 13.3 '.00 
A 123 2 "I f 

<II .62 " , 
"I 14.6 4.30 

" , 
• II .76 .81 

" 2 " '.39 1.00 A 139 r t 9.1 '.67 
" 2 • II .98 1.17 " 10.5 809 

" 4. x S 11.9 850 
A I" 2n4 {, 1\ ." .59 " 4. x 3 'i' 13.S '.90 , 4. x 3 14.6 4.30 
Al25 

21 "I f 
.", .67 

" 2' x I ". . .. A 135 5 .. 
+ 

11.0 82' 
" 2! x 1 B." 1.07 " • . , 12.7 '" " 2! x I '.30 1.27 , 5 d 14.5 '.25 , 5 .. 'i' lat 4.75 

Al27 2t x I! 

f '" 
.71 , , •• 17.8 '.23 

" 2! x It .19 .W 
" '1. 11 ." 1.16 A \37 r y 16.2 4.46 
" , • I '.62 1.36 , , ., 17.2 '.00 

" , ., 
it 19.2 5." 

A 161 21 " 1 Y " .76 " , .5 21.3 825 
" 2t x I .. 1.00 " 5 ., 23.' '.83 

A 129 3 . 2 -h " .00 .... .... . ... . ... .. . . 
" , ., 

f 
' .0 1.19 .... .... .... .. .. . ... 

" , ., 5.0 t.46 .... . ... .... ... . . ... 
" , . , 5.' 1.73 .... .... -- . .. .. . ... 

" , . , .. OlIO .... . . .. .. .. . .. . . ... 

Sections $hown on IXlge IS. 



3. OAMDRIA STEEL. 

WEIGHTS AND DIMENSIONS OF 

REG ULA R T-B A R S. 

EQUAL LEGS. 

1i'i.!11 Doplk rucu. ft.i.Doa 'Wtitkl .I... I 
.. ~... 01 PIaDp of Bu, III fIur. III s.. .,.. fool. ol Sootin, .!f:. ol 'Q" ---- - - 8ocIioa, 

___ M .. C'~'~"'~I_':""::_I_~'''O''''''-_I~'':''':: " .. 
T 5 Ii i t,', II i to -/1 0.89 .26 2O ! 
T 181 I ~ t * -h n -A" i. 1.39 ,41 19 
T 183 11'\ 1", IT" j h" n 1.53 .45 " 
TIS? 11 1 11 1 h" h" t 1.61 .47 " 
TI89 i h" -A" 1.85 .54 " 
T 87 2 2 t" f t" 1 3.7 1.05 20A 
T39 2 2 -!r"t ,\"1 U 1.26 " 
T.tl 2! 2 t I" h !" h 4.1 1.19 " 
T 69 S 8 :: if :,' if 7.8 2.27 " 
T fJ7 H St if il 9.3 2.74 19 

WEIGHTS AND DIMENSIONS OF 

REGULAR T-BARB. 

t UNEQUAL LE GS. 

Widl. DnIIo Tili~ nict_ 'l'firtl I .I.~ I hr 
SoctiooI fl PIaIIro !~'~'= .. ·+C.C'C ..... :o:C I.--='C"'=·'-- I"":"::'~= ol !ooUoa. 1 •• _ of 

- '-Q-",-. =,-,,-... == .2"'. -I-C'="='"'=--+c':":'"'::"-I--::==- _._.I~. _-_._ 
TI85 1~ In {Tto t oh to is 1.49 ,,(4 19 
T 65 S 2+ i "n I"n 1.2 2.07 20A 
TI01 3} .( t "n "n 9.9 2.91 19 

WEIGHTS AND DIMENSIONS OF 

MISCE LLANEOUS T-BARS. 

YWI.Io of "e." • -r~1*" .~ . - ...... ..... ~ Iollber 
..... bor. .. .... 

1]1(." ... . ..... ..... 
--

T 161 , 
'I. .. '" 19 

Tl63 , 
l! .. '" " 

Tl65 • 11.0 ,." " 
TIS? • • 10.1 >1, " 
T171 3 21 7.1 2.10 " 



OAMBRIA STEEL. "' 

WEIGHTS AND DIMENSIONS OF 

Z~BARS. 

..,.. 
1 

-- ruo_ 
· ... ' .. 1 ~-1/ 1'.b .... 

""'" "'. .... ....... .~ ...... 
.... wl/ 

I .. ".,.. 

I ,- , .... , .... ...... ~.!M. ...... 
- - - -

, 5 • 'ti $. 
., 1.91 " " 31> 2\ .. '" " 

, 9 3 ' II !. 
,., '" l' 

" ' I> 2\ 11.4 ." " 
'13 3 211 ! 12.5 ." " " 3/. 21 I. 14.2 4.18 " 
221 • 31> 

+ 
&2 '" 16 

" ' I> !A '"' ." " 
" ' 1 ... ... " 

'" • ' I> ~. 13.8 '.M " " 4!'f 31 15.8 .... " 
" 'I 31. I. 17.9 ..Z/ " 

'29 , 31> ti 1&9 '" 16 
" '," '1 '" '14 " 
" '1 3t. 23., ." " 

"7 5 31 I. tI.6 .. , 17 
" 5,111" 3" J. 1>, 4.10 " 
" 51 31 16. 4.81 " 

'41 5 !.I. ). 17.9 5." 17 
" 5,., 00.2 5.34 " 
" 51 31 I 22.' ,." " 

"5 5 It. 1I 23., ." 17 
" 51. I 26' 7." " 
" 51 31 t! 28.3 ." " 

'53 
, 31 ~ 

15.6 4.59 17 
" 61. 3!. 1&3 '.39 " 
" 'I 3\ ! 21.0 .19 " 

'57 , 3, h 22.7 .68 17 
" 'I. 3/. i 25.4 7.46 " 
" 'I 31 II 28.1 ." " 

261 , 
'I \ 29.3 ... 17 

" 61. 3,\ Y 31.9 '.39 " 
" 61 31 34.' 10.17 " 



3. CAMBRIA STEEL. 

STA NDARD CONNEOTION A N GL ES FOR 
I .BEAMS AND OHANNELS. 

Standard angle connections for all si~es of beams and channels are 
shown on page40. These are of sufficient strength for an usual conncc-
tions of the various sizes shown, figured on the basis of 10,000 r;unds 
pt'T ~uare inch, as the allowahle unit stress for single shear 0 rivets 
or bo IS, and 20,000 pounds per sqllare inch 1.5 the allow:tble unit 
SlreS5 for double shear, and bearing value of the parts connected by 
tbe ril'cls. 

When beams of vcry short spans are loaded to the ir full capacity, 
the cnd shear or reaction which has to be transmitted through the 
connedions becomes so grQt that stronger connections than the 5land· 
ard sholl\d be used. 

The following tables give the limits of length below which the 
standard connections do not aptly and (or which sp«iai designs 
should be made. For all lengt s greate r tha.n tbose given in the 
tables tbe standard connections are sufficiently strong. 

MJN~MSPANSOFSTANDARDCHANNELSFOR 
WHICH STANDARD CONNE CTION ANGLES 

MAYBE SAFELY USED WITH CHANNELS 
UNIFORMLY LOADED TO THE IR FULL 

CAPACITY, IN ACCORDANOE WITH 
TABLES OF S AFE LOADS , FOR 

FmER STRESS OF 16000 LBB. 
PER SQUARE INCH. 

"':' ytit\1 
IW- ... Yq k\ 

li,,;-

t:lcZl::t 
Iw_ .- """ a- ••• """ ~ .. , • ~ .. , ." ...... ..... ..... ,~ ..... .... .= .. ,-- -

M .. ...... ,~ , .... ...... ..... ,_. '!'oud&. 
,~ 

- - - ~ - ------ - -- . ---

" 3 ' .0 1.2 021 7 "25 3.9 "'" 10 25.0 .. 
" " ' .0 . 9 " " 14.76 3.3 " " 30.0 .. 
" " 6.0 .7 " " 17.25 2.9 " " 36.0 7.0 

" " 19.75 2.9 
CO • ' .25 1.9 '" 12 2M 9.1 
" " 6.25 1.5 025 8 11.25 .. " " 25.0 7.3 
" " 7.25 1.3 " " 13.75 '.3 " " 300 .. 

" " 16.25 '.5 " " 35.0 6.1 
Cl3 5 " 2.8 " " 18.75 '.0 " " 40.0 '.6 
" " 9.0 2.0 " " 21.25 3.7 
" " 11.5 1.6 C63 15 33.0 12.4 

C29 9 13.25 &2 " " 35.0 11.9 
017 6 au ., 

" " 15.00 7.0 " " 40.0 10.5 
" " 10.5 2.9 " " ".00 5.' " " 45.0 10.1 
" " 13.0 , .• " " 1"00 •. 8 " " 50.0 10.8 
" " 

1
15

.
5 2.1 " " 55'°111

•
6 

C33 10 15.0 9.9 I 021 7 9.75 '.1 " " .20.0 7.' 



OAMBRIA STEEL. •• 

MINIMUM S PANS OF I · BEAMS FOR WHICH 
STANDARD CONNECTION ANGLES MAY BE 

SAFELY USED W ITH I-BEAMS UNIFORMLY 
LOADED TO THEIR FULL OAP AOITY, 

IN ACCORDANOE WITS: TABLES 
OF SAFE LOADS, FOR FIBER 

STRESS OF 16000 LBS. 
PER SQUARE INCH. 

IItpllo "'riPl lioi- I .. · ..... ' Iw· ~ ...... " ... .!.r.. .~ SocIio&..!.1:,.. 
.~ . .~ .- w, "', SIcIIoI .... I:.~ ..... .... 

.~ .. ---- .~ .. ---- 'g ------.......... ... /0... _ .. ... liWI. hoIw. , ... 
------ ------,--

B5 3 5.5 1.8 B29 9 30.0 '.8 BII8 15 30.0 1>7 
" " 6.5 1.' " " 85.0 5.0 " " 85.0 13.2 
" " 7.5 1.0 .. " 00.0 13.6 

B33 to ".0 g.' " .. 95.0 14.1 

" • 7.5 .. .. " 30.0 7.0 " .. 100.0 14.5 
" " "' , .• " " 35.0 5.9 
" " 9.5 1.8 .. " 40.0 6.' '65 \8 55.0 13.7 .. .. 10.5 1.6 .. .. 60.0 '.0 

'" 12 31 .5 7.' .. " 65.0 11.9 
81' • 9.75 •. , .. " 85.0 .. .. " 70.0 12.4 .. .. 12.25 '.8 .. .. 40.0 ••• .. " 14.75 ,., m " 65.0 "7 

8105 " 40.0 7.0 " " 70.0 15.1 
817 , 12.25 5.7 " " " .0 '.9 .. " 75.0 15.4 ,. " 14.75 •. , " " 50.0 ., 
" " 17.25 a., " " 65.0 as 812t 20 SO.O 17.7 

" " 85.0 ,&3 
'" 7 15.0 '.9 B53 15 42.0 10.3 .. " 00.0 1.88 .. .. 17.5 " " " ".0 9.' " " 95.0 19.4 
" " 20.0 •. , " .. ".0 as " .. 100.0 ".0 

" " 65.0 8.3 

"" 8 17.75 6.' .. " 60.0 ., 
"" " 80.0 20.7 

" " 20." 5.' .. " 35.0 1'&8 
" " 22.75 ••• 8109 15 60.0 9.8 " " 90.0 118.8 .. " ..... 3.8 .. " 65.0 10.3 .. .. 95.0 19.4 .. " 10.0 

1'0.7 
.. .. 

lOO.O r2O·0 
B29 9 ~1.0 7.8 .. " 75.0 11.2 .. .. ".0 ., .. .. SO.O 11.6 



40 CAMBRIA STEEL. 

STANDARD CONNECTION ANGLES 
I-BEA MS. 

• 
For a·Standard. • F~D~v~=~~ For 5.§t.andard. .. 4 "Standard. " e Standard. .. 9USt,andard . 

~gm~ ~~m~ :;. .;.'{."',~ '.. . It LOIlO. '.. ~fLOIII) . J:r..o~ 

~.~. '. . 
, ..jtlIN~ 

F or iO"StaIldard. 
For 12"SLandard. For 1S"'Slandard. .. 12"'Special. .. 15"Special. 

M - IW. ," -+ ~ . 

...p ~: fill ., f+t 
.w.f.ASllLl,"tLO!fO. Uo;,4UG~-.tipll'o.. U.Uir.l.IIOIJII'IO·~o. 

F or 1S:Standard. 
" 20 Standard. 
" .ro'Special. 

For 24"'Slandard. 

CI=t':m~m 7.~~"+~~IORlIO'=-v.I'~?\:} 
.:",~uoLJI -~:1Il,!G • ~f.u~.I&·IoOIlQ. 
~ • "-'4 - lI»lll 

CHANNELS. 

F or 7"'SLa.ndard. For e ;Standard. 
9 Standard. POl'iO"Standmd 

·$.~~l ,,[}J ';ttJJ \ ,,~ 

3-1~$f.fmI.N{i.o!<O. 'I~~;, "~~"!.oIfQ. l(n;l'iE fUQL&-e}\.o1l'll, 

F or 12"Standard. F or 15"Standard. 

~ '4t:tl.L • t 2; f 
"';'i~ f:u.GLII··tIOKG. u·;f:"'gLII'iO·l.OJI~ 

Connections ror II" . 4" , 5" :lnd 6" I· Beams apply :llso 10 Ch;\l1nels. 
All Bolts or Rivets to be in. 



OA MBRI A STEEL. 4< 

OAST IRON SEP.AB.ATORS FOR I ·BEAMS. 

r~ l!J * :1 ~0 l. I ~ 
r---X--i 

...... - "" Squ:. a .. d .. 1><l1la. loti. 

1 00.1100..1 "". I ;],1 j . 

f w'~bJi!j 00.- ,> ..... ' ~t::r. •• ti j " <I.!o!ta,. ...... .. - ."" [ii s' 
.'! ~!l """ - ,~ 

.='" • • • , • • _ •• 1 .. ...... ..... """- .. - ...... ,. "- ,. - , .... 
SEPARATORS WITH ONE BOLT. 

• 5 8 5.' i? 
, 

! 1.1 ... i it 
.,. .oas • , • 7.' II I., .38 .,. .123 

Bl3 • ,." " 2.0 ... " 1.01 " 
• 17 

8 1.25 !t • I '.3 .78 " 5 1.07 " 
821 7 15.0 !! " 3.9 ... " 

~ 
LtO " 

82. , 17.75 " '.7 1.06 " 1.15 " .29 , 21.0 ' h 5 " 5.' 1.20 " 1.21 " 
83" 10 25.0 ' I :j " .. 1.33 " 1.24 " 

'" I' 31.5 10 f " 8.8 1.61 " 1.30 " 
'1'" I' 40.0 II , " .. 1.58 " 7j 1.85 " 

SE PARATORS WTH TWO BOLTS. ." I' 31.5 10

1 
51 II '.5 1.61 ! ' I ~ 261 ... , 

'1'" 12 '/'0.0 II 6 " 9.5 1.68 " 2.70 " .53 I . ".0 II 

II 
" 12.5 ". " 7 n 2.76 " '10' 15 60.0 I ' " 13.0 1.9'/ " " ... " BII3 15 80.0 I. " 13.2 1.91 " " 3.10 " .65 18 65.0 1'1 I 19.8 W " 9 8 289 " 87. 20 ,>;.0 13

1 
7 " ~9 '.37 I. 10 it '.20 .... 

BI21 20 80.0 14 H " ... , 8." " ./0.49 " 
'38 .. 00.0 I. " 30.' '.07 " 12 .... " 
Lm~ht .~d welt;h .. of "pa""'o< bol .. in _bon rable a rc ,.".. lIird<l'~ com""",d of 

"'0 buml of minimum loe" on .. 5110...... Le0ll,hl of bol .. for 'n ,ennedi .. , . a nd 
TDasimum II . .. of beam. may be obo .. h,ed by add;", , ... ice the increue of web 
' hick,.... to , he leo&lhs l iven. 



•• OAllllBIA. S T EEL. 

BEARING PLATES FOR SHAPES US ED AS 
BEAMS. 

Shapes UKd ... be.o.ml reatln, ......... _.,. .. all. Q' pi .... will ~.n.raIly .oqui .. 
burin, plaletOr •• eel or 'heir oqulnl<:oto , set 10 or llpon tho _ry'o prope.ly 
dl"rlbu", the 103<1 .h._ with ti ... rqa. d 10 , be .JIQwabL.o nrc pressure. for the 
d .... of ___ o,k or brickwork I" quuti.,.., 

A table 01 be40riq pia ... it Pf'OK'l<Cd oa pa&<: U. wh ich 21_ tile bu~ttah ... 
I. __ for pw .. oL nriouo ...... baud 00 the oalo .... r. ~ allowable 011 
dill'...,ol c~ oL ......... ry. As Ihc: IlKDrlh of "_ry ........ larply d<]>el'<laol 
upon the qWlli'i .. of the _tubl OIHd, the wori" .... ah]p .ad a&e "it u"po.ibk 
to _no .booln •• ~", .... lOr ... fo \I~it _ for .U .1._ ;,. work, bII •• he 
..... 1...,. ,;v"" bolo."", believed 10 liI.lf ..,~. th_ lOr the ....... 1 kinds of ordi
nary atclioi<c<:.unol muoary. Tbe ''''''''i.h of ordinary nuoon..,. lener:ally depend. 
upon the ..... hi'" .. I .. e of ,h. 1II0FU' or ."",e", <>ted and doeo DOt "bear."r find 
feb..I .... to , h. u1l1m ........... h of Ihc: b>ick or ItO'" en",ri .. , 10'" the coollru<:. ioD, 

The table of buri", pl .... ,iv .. ,h. bearin, ..... 1 .... of various .i~ of pia, •• 
.. ho .. uoed wi.h ditroKn. cia ...... f InUOn.y, b" •• h •• hkk"" .. of .h" pia ••• hould 
be COlJlpu.ed for .. "h cue. 

1"0. a plate of ![iye .. k",' h and bread,h I"" .hick ..... dependa upo .. the .all ...... bl" 
load and uoh • .,..... and .he width of tI,,, Ib~ or .he be .... or cham>tl reldor 
0.,.... It. 

Th" ,hJciu>ess .... ,. be 4eI.nolocd by the IOU ......... ronaula: 

. _ .*",,(I_b)~ 
_ 'hick ..... of pia,. 10 Inchet. - Imc:! ::<:t~~ 10 0 di_tion perpendi<:ular .0 ,h. nil or Ihe '""' ... or cbollDeI 

b _ wld.h of ftan~. of beam 0<" .hannel io I""hu. 
R _ .. actlon •• point 0( IUpport In poun&.. 
yO<" unllOnIIl,. distribu .. d l<*io R _ o_half of Ih. loIId rlnn I .. T.bI .. «s.re 

Loads, pqes 73 '0 ~ IDe]UlI .... 
P _ allo .... ble.~ 10 pouDds Pft"oqua .. lnch 00 ... In .... fibn of plate. 
l>' _ wid,h of pia •• io.he dl.--loa of th<: IlIla «,I.. balll «chaDDcI; i. , .• be .... 

'''' oa w:alJ 10 h.ch ... 
If P _ 16 000 Ibo. lOr ..... 1 we bay. 

' _ .OO6&S (I-h)~ 
EU ... LU. 

WIll' 1. ,h. proper II", « ..... 1 b .. rinl" plate .0 be uoed In ..... 11 or rood brick 
lold I .. lime mortar '" oupPD" .h. CRd of .. Io-In<:h I.andard I·Bo .... , ~,hi"ll: 2(1 
pounda per foo<, of lG-foo. 'pan, oubj""",d \.0 its saf. load unlforml,. du.,ribu,ed t 

Oa P"I" i6 ,n th. Table of Sd. """do Voi"",,l,. Diltributed for Culbria 
T.Belml, , he "".1 load 10 Iound ' .. be 1(1281) ...... Dds .... d h.oJ f of thia, 0' 81-«l 
_ndo, will be th. reacoion .. """h ...... 

0. ..,I..m"" '" the T.bIe or 8eori.., P\a&eo Oil pq. d u.. P"'P'! oia for ,hll 
l ... d _ ,h. d .... of~.,. I" <I_lion 10 b; .... to k V' .10". The width of 
a....", of .. IG.incI\ 2S II>. wu .... rd beam .. 4.Ii6 iD<:hes. 

Sut,.liwtlq tbeoc n.1 .... lo the f_,,1a lor 'hKk_ ely .. 

"'" 1 _.OO6&S ( IO-U.s) Vii"To _ . .f2S 

ThCIlUftI' GOID",.rd ... lll .. d'(lYe ,hills hinch, .. hlc~ to ,h. thIck ....... quired. 
H. Ihor1" plate would lUll th. loca.ion bet, .. lt "'.Y k NC_ from .b. table ,hal • pl.,. 1" "I" will ,iy. lho. necaury beariDl value and th" thick ..... of ' hil 

would be 

._.0)(;& (8-4.66) \~_.2M 
aad the DCusl ~Oolll .... bove Ihio .. N'. which II the thlck_ """luired. 



CAMBRIA STEEL. 

BEARING PLATES FOR I·BEAMS AND 
CHANNELS. 

To be ;:sed on walls of different kinds of masonry. 

Bearing values are based on the following allowed pressures, 

Ordinary Stone •..•..•.• '" ......• ••.. .... 
Good Slone . . .......................... .. 
Erick in Lime Mortar .. . ... . .......... . ... . 
Brick in Cement Mortar ........•....•••••. 

....... 
&i .... , ..... 

ISO 
000 
15. 
200 

12.96 
21.60 
10.80 
1·4.40 

43 



.. OAMB.RIA STEEL . 

" m m 
STANDARD SPACING OF RIVET AND BOLT 

HOLES THROUGH FLANGES AND CON· 
NECTION ANGLES OF I-BEAMS. .... wei(\t .. ··1· ..... 'li'oiJkl .. •• • ..... .' ...... .' ..... """, " " " ..... .. "" " .. • 

rubor. ...... , .... ~ 11ItII .. hmw. .. ... , ... ,- ., .. 
------- -- - ------- -- -

3" '"' y. .. I 12" 60.0 3 :11 II 6.' :ft BlOts 6 1'1.0 " BO 7.' " 42.0 3 :Ii 
I. 

~., },l 

~ 
{, 115" 46.0 " 4" ., '00 " :11 DO 6.' " ~ Boa 66.0 " 10.11 " 60.0 " 4i 

'" 9.76 ~I :1' ~ 60.0 ~ I 

fll II B>3 12.20 a 16" 66.0 
14.70 " 4 11 70.0 " BI0e 7M " 

6" 12.26 ~ n II 80.0 " , 
14.76 BI7 17.26 " 80.0 ~ l 4 11 

!~ lIS" 60.0 4 • 
UI.O ?" ~t 

1 90.0 " , 
7" 17.6 I B113 9li.O " gt B21 20.0 " 100.0 " 

171(\ ~l 

Ui l 'M ' I 4 i1 

~ 6 " 20 , 18" 60.0 " ,. 
B2' 22.76 " BOO 6M " gz 215.215 " 70.0 " 

2>.0 ~l 

!~ iI 20" 80.0 ~ i , 
II D" 215.0 

B7' 70.0 '" B2' 30.0 " 7 0.0 " ,x 
3 6 .0 " 

80.0 4 .. 
" 

2M ?,I !F I' 2~' 80.0 " 

~h 10" 30.0 90.0 " 
B33 3 tS-O " B121 915.0 " 40.0 " .. II 100.0 " 

12" "~ ?,l 4 1 

~ 
60.0 4 , 

I! 30.0 4 ,<, 24" 86.0 " '. B4I 40.0 " ' '<' 90.0 " g* B6' 90.0 " 
12" 40.0 ~ :u II 100.0 " '. BIOO 415.0 

N OT!!. : k - 2;1 inches. 

• 
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1 
STANDARD SPACING OF RIVET AND BOLT 

HOLES IN ANGLES AND IN FLANGES 
AND CONNEarrON ANGLES OF 

CHANNELS. 
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FIREPROOF FLOORS AND MATERIAL. 

Fireproof floors in buildings are composed of steel I-Beams spaced 
at suitahk! distances, supported laterally by means of tie rods, which 
are usually from J-S" to Ys" in diameter and from 4 to 6 feet or more 
apart, or at distances not greater than twenty times the flange width. 
Reasons for this, explaining the necessity for supporting beams later
ally and a table relating thereto, are given on pages 60 and 61. The 
tie rods should be located in the line of thrust of the arch, which is 
ordinarily below the centre line of the beam, and in some cases is near 
the bottom flange. 

Between the beams are laid fireproof arches, usually of hollow tile, 
which should be so constructed as to wholly enclose the steel and 
cover if to a sufficient thickness to insure the fireproof character of the 
construction. 

THRUST OF A RCHES. 

The horizontal thrust of segmental floor arches, on the assumption 
of uniform loading, may be found by the following formula: 

in which 

T = pressure or thrust in pounds per lineal foot of arch. 

W = load on arch in pounds per square foot, uniformly distributed. 

L = span of arch in feet. 

R = rise of segmental arch in inches. 

l"or a concentrated load at the centre, of weight P, the thrust 

T - 3PL 
- R 

For arches with flat tops and bottoms, such as are used in floors, the 
voussoir joints on each side of the central key are usually laid out on 
parallel lines, and in these cases the thrust may be determined approx
imately by using for R in the above formula the effective depth of the 
arch. 

For segmental arches the rise R is the vertical distance from the 
highest part of the intrados to the plane of the springing line. If the 



CAMBRIA STEEL. 47 

radius of the intrados for segmental arches is r, the rise may be 
obtained from the following formula: 

,--L-2-
R=r---V r2-T 

R L2 
conversely, r= _ + -8 

. 2 J:{ 

TIE RODS. 
Although in the completed structure the horizontal thrusts of adjoin

ing arches may counterbalance each other, the tie rods should be so 
proportioned and spaced as to withstand the entire thrust of the arches, 
thus tying the structure together and facilitating the construction. 

BEAM TABLES. 
Tables of safe loads and spacings of I-Beams for floors are given 

with explanatory notes on pages 68 to 133. 

BEAMS AS GIRDERS. 

In some cases two or more beams may be bolted together side by 
side to form a girder, in which case cast iron separators with bolts 
should be used to hold the various members together. Separators 
should be placed at each end of the girder, at points of concentrated 
loading, and for uniform loading should be located at distances apart 
not greater than twenty times the width of the smallest beam flange, 
in order to laterally support the upper flanges which are in compres
sion and prevent their failure by buckling. The separators should fit 
closely between the beam flanges so as to unite the beams forming the 
girder and thereby cause them to act together in resisting the load. 
A table of separators i~ given on page 41. 

CONNECTION ANGLES. 

When beams are coped or fitted together at right angles, connection 
angles are generally used, standards for which, covering usual cases, 
are shown on page 40. Explanations and tables of limiting spans for 
which these standards may be used are given on pages 38 and 39. 
Beams may be fitted together thus with flush tops or bottoms or in 
intermediate positions, as required in cases where the girder or trim
mer beam is the larger. In cases where the girder or trimmer beam 
is the smaller, special stirrups or other connections are required. 
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LIVE LOADS F OR FLOORS. 

The fonowing loads per !lqUllrc foot, uclus;vt of weight of floor 
materials, show the mnge IllIsumed in usual practice: 
Dwellings. ...... , .. . ... . .... 70 Ibs. pe:tlq. ft. 
Offices •..•.•... . .... '" .•.. ' 70 10 100 Ills. per 1Iq. It. 
Bllildings for public u5embly .. 120 to 150 Ibi. per MI.. Il 
Stores, wllfchousu. etc, .•••••. 150 t o 1!50 It.. and upwards per III. n. 

On p:t~ ligaTe given in detail the safe loads for which Il001'$ should 
be designed in accordance with the building bow. of various titie$. 

FLOOR A RCHES . 

Hollow tile Boor ar<:bu and 6rcproo6ng material used in connec· 
tion with the stf\lclura.1 steel work of buildings are now m .. de of vari. 
OWl cluses, the principal ODes beiDg known u" hard clay" and 
.. porous lerra-cotla," both or which are monlded IlId burned In .. 
manner similar to th:ll. uwd in making brick!. Various new forms of 
floor arches, compos.ed of cement concrete With or without skeletons 
of wire , wire cloth, T-Bars, I-Beams, and metal rods of nrious shape. 
and arrangements, have also been brought out in recent years. 

liard clay IIoor arches and fireproof materials weigh $Omewhat 
more than the poroul terra-COila materials of .imilar sius. 

POROUS TERRA-OO'rI'A. 

Porous terra-cotta, which is now largely used for fireproof floor 
I.rchC!l , beam, girder, and column protection, roof and ~iHng tile, etc_, 
is a mixture of clay and sawdust, or other equivalent combustible 
matter. After the compound is properly mixed, the brick or tiles are 
moulded, and when sufficiently dry are placed in a kiln prepared for 
the purpose and subjected to an intense heat, adequate to consume all 
the combustible material , leaving the brick porous, and at the same 
time reducing the weight mll1erially. the fireproof qualities remaining 
intact. This material admits driving of o:lib and rn:eive5 and hold. 
plaster. 

END OONSTRUCTION. 
The end construction Boor II rchC!l , in which the hollow spaces xre at 

right angles to the bell.ms, lue stronger and lighter than the old style 
(ODstruction. in wblch the openings are parallel with the beams. 

Approximate weigbu of bolio'll" tile IIoor arcbe. and fireproof male
riab are given in the (ollowing table: 
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WEIGHTS OF HOLLOW TILE FLOOR ARCHES 

AND FffiEPROOF MATERIALS. 

END CONSTRUCTION, FLAT ARCH . 

.. iIIll" ..... w.. .... ...." .... ' .. ""~\,..!It ..... fool. 

5 feet to 6 feet. S inches. 'l'l pounds. 
6 " ? " 

, " " " 
? " 8 " " " 33 " 
8 " , " " " 33 " 

HOLLOW BRICK FOR FLAT ARCHES 
(SIDE CO:i"STIlUCT10N). 

yiolIloJ ..... Jol_ .... ... ..... 1I'oir!ot ,... s. ..... hoi.. 
S fect 6 inches \0" fed 0 inches. 6 inches. 27 pounds. 

• " 0 " • " 6 " ? " " " • " 6 " • " 0 " 8 " 33 " • " , " 6 " 0 " 9 " 36 " , " 0 " , " , " " " " " , " , " ? " 0 " " " .. " 
PARTITIONS. 

...-. 11'",,~\ ,..Sot .... hoi.. 
I lol!ow Urick (Clay) l'arlitions II inches. II pounds. 

" " " " 3 " I. " 
" " " " • " 15 " 
" " " " 5 " I' " 
" " " " , " '" " 
" " " " 8 " '" " 

)'OTOU$ T erm·Colia l' nrlilions 3 " 16 " 
" " " " • " 19 " 
" " " " • " 22 " 
" " " " , " 23 " 
" " " " 8 " 33 " 

FURRING, ROOFING AND CEILING. ... - 1I'oir!ot ,...111 .... hoi.. 

Porous Terra·Cotla Furring 2 inches. 8 pounds. 

" " " Roofing , " I' " 
" " " " 3 " I. " 
" " " " • " 19 " 
" " " Ceiling , " II " 
" " " " 3 " 15 " 
" " " " • " I' " 

6 inch Segmenl:ll Arches, 27 pound$ per square foot. 
8· " " .. 33 " " " " 
2·inch Porous Terra·Colta Partition, 8 pounds per square fooL 
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TESTS OF F LOOR ARCHES. 
Reports of 1C$t$ of 'tI rious forms of Hoor at(:hes may be found in 

Ihe A",tri .. ll ,. A,.(~ilut. Mareh, 18l11. 
One of the nlOSt recent and C<lmplete papt'TI on thi, subject is 

entitled "Tests of Fire proof Flooring Material ," published '" the 
rran/MIiOll' ~/ I'lt Ami,.; .. a,. Sq.-itly "f Civil .J:.'''~i.lttrl. wilh dis· 
(lIssion', in Vols. ux;v and xxxv, dated 1895 and 1896. 

A summary of the principal data and resuiu of the tests which were 
the subjed of the lattcr .. per is l iven in the rullo.ill£: table: 

BREAKING LOAD OF B OLLOW TILE ARCHES. 

~.I 1 I ''''' ~.. l:t I :.t.. ~".... ......_ UQ. ..... .,... J.o.cU. 1M. iI!,.hol. _1&1 ~ 01 '!" 
rkruI. ,.. PI. ~ 1M. y,urc 

l ... r-..,;:- ~ ... r;- u.. u;- u.. ~ ~ J HUlL . 1 8.5' 00 4&i~ 68829474 ' 7369 E-I~ I)i;:-ro;;:-
7.5 6. .f.6 lUi 9000 24.5211036710818"" .. N. M. 
7.5 Ii. 60 35.2 , !t1~260 767 837M111505" " Cen. Port. 
7 Ii b. GO 36.5 1 855 39000 12822 "Porous" " 
8. 7. 10 a8.2S 14600 91031071 8147"" .. " 
8. 7. eo 38.2515750 989 33750 IC188 "liard .. " 

12. 10. 60 41. 18400 961 ~600 7200"" " " 
12. 8.75 60 10. 8100

1

743 631. 6377"" "N. M. 
12. 9. 60 10. &000 1199 883S 10000" II II " 

12. 9. 60 10. 15100 3630 1!M316100" .. DI5. .. 
12. IU flO 10. t500 600 3947 4136" .. CeD ••..... 
8. 5.5 4' lUi 2500 681 2614 rm S .. Dis. N. M. 
8. Ii. 45 11.5 1800 S62 1-463 1628 "" .. .. 
8. 6. 60 38. 10000 66? 25000 8333" " Cen. Port. 
S. 5. 00 36. 5700 880 8550 l!&O" " Dis. " 
8. Ii. 60 12. 8/iOO 700 6250 6250"" ":i. M. 
8. 5.5 60 t!. 100001 2000 1363618638"" " " 
8. 5.5 60 12. 2500 IiOO 6818 11818" " Cen. " 

"' 5.5 6O!-t, 99601 995 13568 3784" " 0i5. " 8. 1i.5 60 24. 2600 t50 6818 32OU" " Ceo. " 
18. 7.5 60 86. 13500 000 13&00 4500 " " Dis. Port. 
10. 8. 60 ri. 14500 ~O 131)94 •• 08 " " u • ••••• 

NOl'K. In the above table the followiog . bbrnialioD5 ate uied , 
"E." End Construction j •• S," Side Construction; "Hard," n ard 
Clay; .. Porous," Porou. Terra-Cottll; .. Dis.," Distributed Load; 
"Cen.," Concentrated LQad at Centre; "Port.," !'orthUld Celncnt, 
and" N. M. ," No Morlar. 

The Loads per Sq. FOOl in the above table were obtained in . 11 castS 
by di"idinlil lhc Total Load by tbe superficial area of tbe an:h in "\lUC 

feet. The lIorizontd Thru$l for di'tributed and Central Loads were 
nbtained by (orIDa1ae limilar to those given Iherefor on one or the pre· 
eeding pages, and for Central Loadllhis il double thaI for II. distributed 
load of the !lame weight. 
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The conclusions drawn from the above tests by the author of the 

paper, Mr. George W. H ill, Consulting Engineer, are as follows: 

Fil'sl.-That the side construction arch requires a skew in which 

the inclined member on II,e line of the arch thrust runs hack to 

a Mllid support :>gainst either the lillet or the Hange of the skewback 

beam. 
Sucnd.-The end·construction arch requires good mortar and 

reasonably good bedding to make tbe joints which transmit the pres

sure adequate to their duty, the weak point being the mortar in the end 

joints. 
llil'd._When well bedded, the end·const ruction arch is very much 

the stronger. 

SAFE LOADS FOR FLOOR AROHES. 
Two tables of $.lfe loads for hollow tile arches have been prepared, 

based 011 an average of the results of the tests given on the preceding 

page, using a safety faclor of six. 

The first of these tables gives the gross safe loads of varioUli si~cd 

arches for different spans, including the weight of the hollow tiies, and 

the second gives the safe load superimposed or net loods for similar 

comlitions, exclnsive of the weights of the arches. 

The former table may be used for nolt arches of any weight by de· 

duclmg Ihe weight of the arch pcr square foot from the tahular $.lfe 

load, which WIll give the safe net or superimposed load per square 

foot, while thc latter tahle gives at once the $.lfe superimposed load 

for arches of weights specilied, corresponding to the tabulated weights 

of arches Given on page 49. 
'nicS(' tables rder IQ H~I hollow tile arches, the bottoms of which 

project below the beams in order to provide for lire protection of their 

lower fI~nges. 
This projectioll varies from 1~" to SII for different sizes ~nd makes 

of hollow tiles, the average for the si>:es given being 2 4 inches, which 
is a.ssumed to be the amount by which the nomin~l depth is d~reased 
in order to obtain the effective depth or rise for calculation of the 
IhTllSI by means of the formula therefor given 011 page 46. 
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The formula for safe load used ill computing the lables below is as 
follows : 

R 
W=840 L' 

in which 

W=S:lfe load per sq\l:l~ foot of arch in pounds. 

R= rise or effective depth of :lrch in inches. 

L :=lIp:l1l of arch in feeL 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIB-
UTED FOR HOLLOW TILE FLOOR ARCHES. 

Gross loads in pounds per square foot, i. t., including the weight of 
the arch. S.lfely Factor 6. 

~ 
U«\i •• .. ~ .. ,. Sp:u. !I. hd ill 'ell _ L 

R , .... , .... • • ~I I • J 
• 

6 '.6 '86 189 
7 '.6 '" '42 '" I 8 '.6 '" '" 188 tal 
9 ., 616 . ., ~ IIM 
" 7.6 709 I 899 '" t77 t30!~ 
12 9.6 896 61" ~ '" 166 126 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIB_ 
UTED FOR HOLLOW TILE FLOOR ARCHES. 

Net loads in IlOunds per squtlre foot , i. t ., excluding the weight of 

the arch. Safety Factor 6. 

...... Iroc\i •• ~"t.l - .... 
s...!"1ool. 

Spaa 01 '~k iJ. ,." _ T .. 

" -I~ , ..... ..u..- S • ~I~ -L ---=--8 -
6 3.6 'tI S09 162 
7 '.6 29 "" '" 12' 
8 6.6 32 '" "" 156 99 
9 6.6 36 "" .a 186 1:l n 

" 7.6 89 670 300 '16 136 911 61 

" 9.6 " &\2 '" 'tI9 180 121 182 
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SPACING OF TIE RODS FOR TILE ARCHES. 

The table on the next page was computed from the following for

mula, which was obtained from that giving the thrust of arches on 

page 46. 

in which 

B=AX R X10000 
WL2 

B = spacing of tie rods in feet. 

A =net area of rod in square inches. 

R = rise of arch in inches. 

W = load in pounds per square foot of the arch. 

L = span' of arch in feet. 

The above formula gives the spacing of tie rods corresponding to a 

tensile stress in the rods of 15 000 pounds per square inch, without con

sidering the flexure of the beams. 

In spacing tie rods, the lateral strength of beams, for flexure due to 

the thrust of the arches should be taken into consideration, explana

tions for which are given on pages 56 to 59 herein. 

Spacings for other loads than that of the table may be found by pro

portion, thus: 

Required spacing= 

100 + weight of arch in pounds per square foot. 
New load in lbs. per sq. ft. + Weight of arch in lbs. pe2r=sq::':.":;fiC't.~x7:-sp:~a""ci;-n-g-;fr-o-m-t""a'blc-e. 

Weights of tile arches per square foot are given on page 49. 

As noted under the heading" Lateral Strength of Beams," on pages 

60 and 61, care should be taken that the spacing of tie rods is 110t 

greater than twenty times the lea!;.t flange width, otherwise the safe 

loads should be reduced to compensate for the strains produced by 

flexure of the upper flange considered as a column in compression. 
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SP A OING OF TIE RODS FOR Tn..E ARCHES. 

For a uniform load of 100 II». per squ.a~ foot in addition to the 
,.eight of the arch. 

Nominal Depth of Arch. 
Inebe .. 

-- • I 7 I • I • ,. I ,. s,..." ln~. '" .... ... 
Effective Depth or Bin of Arch. , .... 

:tuthill. 

--
3 .• ••• I 6 .• ••• I 7 .• a .• 

---
• I •• ao 9.' 10.9 '" 15.0 
" 9.' "0 14.2 .. , 1 .. ... 
" .. , lao 19.8 "'. , ... 31.1 

• I .. ... ••• " .. .. 
" I ••• . 7 ., I.' , .. '" " 1.' 9.' 11.1 12.7 14.3 11> 

5 I -.:r .. • •• .. • •• ... 
" j .. ' .S 5.1 .. •• ., 
" ••• ~.--"- .. ... 11.2 

, 
! .. '.0 2.' ' .1 '.1 ., 

" .. to ' .6 U ... 5.' 
" .. .., ••• 5.1 .. 7.' --
1 t .. .. .. 2.0 ••• .. 
" .. .. .. '.0 S., ' .1 
" .. .. ' .2 :.£.. 5.1 • .. 
• I .. .. .. .. 

1" 
.. 

" .. .. '.1 .. 
" .. .. .. S.6 ••• 
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LATERAL STRENGTH OF BEAMS T O RESIST 
FLEXURE D U E TO T HRUST OF 

ARCHES, ETO. 

I n Itxcial CMC! where the thrun of a floor arch is e:rerted ag&inll a 
beam, channel, angle or other Ihatx without other lateral support than 
the Lie roob, or braces, thil will produce lateral Huure and SlresKl iu 
addition to thO$e caused by the ycrtie:al J.oad ing. Throughoulthe body 
of the floor the thrustJ of the adjoining arches when completed will 
usually counterbalance each other, but in the outer beams around 
dufts or elsewhere if unsupported sideways the stresses due to the 
lateral forces should be considered. 

The total allowable SITUS I~r square inch for the u tremc fibres of 
beams hu been placed at l 6 000 pounds txr square inch, and in order 
Ihat thi. may noc be uceeded owing to latert l Itreucs, the stl"1'U due 
to vertical loading should be correspondinely reduced so that the 
resultan t intensity shall not uceed the allowable limit. T his may be 
(::I.lculated by considering the beam as continllO\1I .nd bterally sup
ported at inte rva ls by the tie rods, the spans being equal to the ! jUdng 
of the rods.. 

In th is case thc fibre strus due to the lateral forecs is: 

w:r 8 " 
P'=-ll, (I ) 

in which 

p' = fibre stress in pound. txT squal"1' mch due to !mleu.! forces. 
w latcral l();lJ OT thrust in pounds per lineal foot of section used as 

a beam. 
Xl distance of the utreme fibre from the neutr.l axis in inches. 
Jj distance between tic roW or lateral supports in fed. 
I' = moment of inertia .bout the yertical axis of the section or th~ t 

one at right angles to Ihe lme ot .pj)lication of the lateral 
force>. 

For I·Beams wilh the web placed verti(::l.lly as usual XI becomes 

eqlla l to ~ , where b i5 the width of the flange in inches. In this case 

the above formula for in tensity of uni t itreu due to lateral load 
becomes : 

... bB" P"'=2T' (2) 
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The resultant 6brc stress from the horizontal or late ... land the vCr· 
tical loads may be N:presented by the hypothenuse of a 
rie:h~ angle triangle, the two .ides of which repN:SCnt 
Ihe intensities of the horUou\.:a1 and vertical Rresses, 
thus: 

In order that the total resultant stress sh.,11 not 
exceed the allowable limil of 16 000 pound. per 
5IJ.uare inch, the Itress due 10 vertical loading 
should therefore be reduced to equal Ihe rol. 
lo .... ing' 

p 

p' 

Having thus obtained tbe reduced ve rt ical Itres& p, the safe vertical 
load of the tables correspondillg to Ihis stress should accordingly be 

reduced by multiplying it by the ratio 16 ~ and , imilarly for other 

SI1"C5SeS and corresponding loads, thus making proper allowance for 
the additional atres!ICS produced by the lateral forces, 

If the N:duction of the safe loads on this Ilccou nt i. a considerable 
proport ion of the originlll amount due to ve rtical loading only, it 
would be more economical to provide ialen!.l braces or tie rods at 
shorter intervals, thus avoiding .he usc of an excessive amount of mate
rial in the beam. 

M the Rreues due to vertical forces for lUual cases of loading are 
a ",uimum at the centre of the .pl.n it will ordinuily be sufficient 10 
$pue the tie ro.h or braces at shorter intern!. near the centre in order 
to ano .. (or the combined strcsses due to n rtical loading and hori· 
wntal th rusu. 

The above method of calculation is not exact "1\ hen considering the 
lateral thrust of llrches, or loads from limib.r materials which do not 
exert a un iform prenure throughout their lurfaces of contact wi lh the 
l115tallling beam on account of tbe fdction and bond of the ir compo
nent parlJ, hut this analysis of the .tr~ses may serve .... a guide in 
designing. 

The above formul:e should be used in connection with the tables 
and formula given on pages 60 and 61 relilling to the lateral strength 
of beallll , due 10 compression of the uroper Aanre 6gured as a column 
belween points of weral supporL 
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EXA)lPLIT. 

What il the proper lire of I·Beam without other lateral. support than 
the usual lie rods. colTe!lponding to a total fibre suus of 16 000 pound. 
]JoCr square inch under the following condition$? The beam is 18 fee t 
between elld lupports and carries a tile arch on onc side having a 
nominal depth of 9 inches, effective depth of 6.6 inches, a sp.ln of 5 
feet, designed 10 carry a slIperimposcd load of 100 pounds per sqllate 
(oot in additioD til. the weight of the arch and other Boor materials. 
The hollow tile afch weighs 36 POI/OM per 5qUMC foot and the other 
materials, including pl&S1ering, weigh a pounds, making. lolal load, 
e",elusive of the weight of the beam, cqllal to 150 poundJ per square r_. 

For tie rods of 14" diameter the spacing between them .... ould be 
b.9 feel, as shown by the tAble of Sp.acing of Tie Rods on page 55, in 
which the nfc stresses in the rods only are (XInsidered. 

Substituting the proper values in the formula for lateral thrust of 
arches, given on page 46. this will be 

Sxl50x6' . 
T = _ !, X 6.S- =85!.lbs. per hneal foot. 

Substituting this value for w in formula (2) page 66, we have 

I 852X466xU' IO "'I~ . P ~--2x6.~ = ..... per sq. In. 

Therefore p=A/ 16000' 1062\1' 12468Ibs.per~.in. 

Henee tbe IItfe load at determined by the (XIllSideration of vertical 

12466 . 
loads only, should be reduced to 16000' or appro~nnate1y K of the 

amount given by the Tables of Safe Loads in case the spacing of the 
tie rods is not cbanged. 

Assume a 10" beam 26 Ibs per foot, the momeot of inertia of .... hicb 
is 6.89, at given in the Tables of Properties of I·Beams, page 156. 

The u.fe vertical load for a 10" beam, weighing 26 Ibs. per foot, 18 
feet loog between supports, for fibre stress of 16000 Ills. per square 
incb, is t4 470 Ills. uniformly distributed, ineluding the weigbt of tbe 
beam a.5 gi.en in the T:l.bIes of Safe Loads, on pag1: 78, or t4020 U· 
elusive of tbe .... eight of the beam, and K of this is 10515 lb$., wbich 
b the verticalioad it can larely carry in order that the total stres.s due 
10 it and the iater:al thrust Ihall not exceed 16000 lbs. per Iqllare incb. 
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The actual vcrtic-I load on tbe beam under consideration is a.s 

followI> , 
2xt8xt50 = 67501b$.. 

, which " leu than the allowable amount, 10515 lbs., as figllred above, 
10 that a amaller beam may suffice. 

Therefore, assume a i·ineh beam, weighing 21 lb.. per foot, the 
moment of in •• I" of which about an .. is coincident wjlh centre line 
of web i. found in the Tab!!: of Properties, on JlIIgc 166, to be 5.16. 

In this case 

, 85Z X 4,83 X 5.9
1 
"'''' • P ---2XS.1S--= 444 . per sq. In. 

Substituting Ihis in the forml1l. for p we have 

p = .v IIHIIXp-=-nn-401'-_ IO 1G61bs. per sq. in. 

Therefore the $aCe vertical load will be !~::. or .pprollim&teiy "of 

the tabular 111ft load. 
The ",(e yertical load for .. 9" 21 lb. hearn, 18 feet long, for .. fibre 

JlTess of 16000 Ills. per square inch iJ II t80 Ibs., as lI;iven in the 
TablC5 of Safe Loads, on page 76, and Ji of this is 6987 lbs., which is 
Iligbtly greate r than the loci .... ] &mount, 6 750 ibs.., as calc .. lated above, 
10 that tbe I" 21 Ib. beam will suffice. 

If the lpuing of the tic rods at the o:ntre be reduced from 5.9 fect 
to 4 feet it may be found in a manner similar to tbat used in the above 
calculations, that the safe vertical load for an 811 I-Beam, weighing 
17.75 lbs. per foot, is reduced to U o! iu tabular value of 8430 Ibs., or 
7 3781b5., and as this amount is greater than the actual load a.s abovc, 
namely! 750 lbs .• tbe 8" beam would answer the pnrpose, UDder the 

) Changed conditions a.s to .pacing of ti e rods. A. this beam might 
defied beyond the limit for plastered cei lings, it $hould be uamincd 
in accordano: witb tbe rule or formula giYen for obtaining laCe deflec
tions in the uplanation of the Tables of Safe Loads, and elsewhere 
herein. 

. , 

Ca.lculating this by the rule given on page 69, the safe load for the 
a llowable limit of deflection is 

W = 9~; 16' = 7 491 lbs.. 

which is gre-.%er than the actual amount, 6 750 1b5.. so that the 8" bum 
is sufficient arid proper if the spacing of central tic rods be changed to 

4 feet , a.s assumed in the last case . 
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LATERA.L STRENGTH OF BEAMS. 
WITHOUT LATERAL. SUPPORT. 

The T ables of Sale Loads for Cambri:L I ·Beams and Channels lind 

Tables of S!~,cing of Cambria I-llearns, 011 pa.ges 73 to 133, arc caleu. 

bled on the assumption that proper provision is made for preventing 

lale ral deflection by means of tie rods or other braces. In order to 

prevent undue strains in the compression flange, considered as a col

umn, the beams should be supported laterally at distances not e"cced· 

ing t .... enty timeslhe flange width, this rat io being detcTIlIined by the 

following formula , which gives the $;Lfe load for solid column! of sort 

steel : 

in which 

p= allowable SITUS in pounds per square inch. 

1 =- length between lateral supports in inches. 

b= width of flange in inches. 

Substituting 16000 for p in the above formula, which. is the allow_ 

able unit str~ of the safe load tables, it is found that the ratio 

i = UU7, from which it may be $een that the compression flilnge 

should be supported lllteraJly at distances not exceeding twenty times 

the flange width all stated above. 

Beams which are not thui supported laterally should not be loaded 

10 their fu ll transverse capacity. The aHowable fibre stresses and pro· 

portions or their full loads which they can s.aIely carry when laterally 

supported at various distances is given in the following table; 
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REDUOTION IN VALUES OF ALLOW ABLE FIBRE 

STRESS AND SAFE LOADS FOR SHAPES 
USED AS BEAMS DUE TO LATERAL 

FLEXURE. 

btiulSpu. lllonbN !I";I ~0lI.r 
bliotf!pq l U.nhlt IIail ...,.,.., ...... .»iJ1llIOO 

.iW"~ SItOII 1« Dinol lo<.~ Scroot fw Dinoi ... ~, """"1ft ToIlo!ar s..r. ..... n0l1ll'l i • roWar Soft 
Sopporll to hltOlDO rlbn. ....... CW- PibR. 

Fb.ap'l'idIL ....... rb.ap "f"idIL "" ... , , 
'''' 

, , ... 
" 

,> 
" 

.> 

19.37 16000 1.0 '" 7474 . ., 
20 

I_ ." 70 6835 . ., 
20 """ .93 75 6261 .39 
30 13846 .87 80 5745 .36 
35 lml . ., as "'" .39 

" "'" .73 '" "'" . ., 
45 10746 

I 
.67 95 "" ." " 98'8 .61 100 "54 .26 

" 8963 .56 '" 8950 ... ., 8li2 .51 "0 8576 ." 
The a.bove lable should be used iu connection with the Tables of 

Safe Loads Uniformly Distributed for y.mbria I· Beams and Channels, 
on page! 73 to 89 inclusive, and limits the values found therein under 
the conditions given above. 

EXAMPLE. 

Required the safe load for a t5·inch standard I·Bea.m weighing 42 
pounds per foot for a. span of 80 feet without lateral supports : 

From the data the ratio..!. = 30 x 12 = 85 
b 5.5 

From the above uble the p,oportion of the safe load which the 
beam can safely ' llppart under these conditions is .47. From the 
Table of Safe LoIlds for I·Beams, page 78, the safe load for this beam 
when properly fllpported laterally is 20940 pounds, which multiplied 
by .47 gives 91U2 pounds as the safe load uniformly distributed under 
the conditions given, incl11ding the weight of the beam or 8582 pounds 
luperimpo$Cd load. 
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LIMITING SPANS AND MAXIMUM LOADS OF 
I-BEAMS AND CHANNELS DUE TO CRIP. 

PLING OF THE WEB. 

I-Beams and Channels when used as beams for very short spans in 

which the ratio of length of span to depth of beam is small, should 

be examined for safe strength of the web considered as a column, 

subjected to crippling, due to the shearing strains. 

The Tables of Safe Loads of Beams and Channels are computed 

with regard to the safe unit stresses due to flexure, and with one or 

two exceptions, as indicated by dotted lines and accompanying foot

notes, the lengths of spans tabulated are such that the limitation due 

to web crippling does not appear. The shearing stresses acting in the 

web of a beam may be considered to consi.t of two stresses of equal 

intensity acting at right angles to each other, and at angles of 45 de. 

grees with the neutral axis. The intensity of each of these stresses 

is equal to the intensity of the vertical shea·r, which is a maximum at 

the points of support for uniform loading, and uniform throughout 

from the point of loading to the supports for a superimposed concen· 

trated load at the centre. 

The vertical shears for different systems of loading may be obtained 

by the use of moments in the usual way, and these are given for vari

ous cases on pages 136 to 1311 inclusive. 

The shearing stresses which act at angles of 45 degrees with the 

neutral axis are equivalent to compressive and tensile forces, and 

the former will tend to buckle the web, which should therefore be fig

ured as composed of a series of columns of a length equal to its diag; 

onal depth. 
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If I is the vertial depth of tbe web in the clear between the 6Uet.! 

"'hich eonncet it wilh the /bnges, the square of the length of the col

umn to be considered will be 2 P. 

Substituting this value for I' in the formll];,. for long columns 

we ha..e 

in which 

12000 
I' ~ ·---'''''I~'

t + 3OOOt" 

I!OOO 
p = I' 

1+ fMiOii 

p = intensity of vertical shear, in pounds per square inch =' 

Total shen in pounds 
dt 

I = depth of web in clear between fillets. in inches. 

t = thIckness of web, in inches. 

d =depth of beam, in inchC$. 

This formula is abo applicable for computing the safe sheanng 

stress in the webs of plate girders, in which case the length I is the 

vertical di$tance between centres of upper &nd lower rol"l of rivet 

boles connecting tbe webs and flange .. 

The webs of plate girders lboll.ld be rcinlOrccd by "iffening angles 

lot points of support and concentrated lO&diog. and in cases wbere tbe 

intensity of shen exceeds that given by the above formula the web 

Ibould be provided with ltiffeners spaced lot distances ape.rt cqualto 

the depth of the girder. 

The following tables have been prepared hued upon the above for

mula for uJe unit shuring stress in the webs of beams &nd channels.. 
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MAXIMUM SAFE LOADS F O R I ·BEAMS O F ANY 
LENGTH A ND C ORRE SPONDING MINIMUM 

S AFE SPANS BASED UPON CRIPPLING 
O F THE WEB. 

For loads in pounds uniformly distributed exclusive of weight of beam. 

Depth Weight Ji!&rimum I Vini- Depth Weight MaIimum Mini-
Section of 9:1. Safe mum Section of lot Safe mum 

Beam. Load. Span. Belm. Load. Span. 
Numbor Number ----

Pounds. I Feet. 
---------

Inohes. Pounds. In,hes. Pounds. Pounds. Feet. 
-- --
B 5 3 5.5 10644 1.7 Bl05 12 50 168991 3.2 

6.5 16983 1.1 55 203806 2.8 
7.5 23884 .9 B 53 15 42 85591 7.3 

B 9 4 7.5 15045 2.1 45 104200 6.2 
8.5 21809 1.6 50 142044 4.8 
9.5 29349 1.2 55 . 179929 4.0 

10.5 35847 1.1 60 213732 3.6 

B 13 5 9.75 19773 2.6 Bl09 15 60 157484 5.5 
12.25 37984 1.5 65 195147 4.6 
14.75 54380 1.2 70 228658 4.1 

B 17 6 12.25 24826 3.1 75 265452 3.7 
14.75 42634 2.0 80 301820 3.4 

17.25 59857 1.6 B113 15 80 240024 4.6 

B 21 7 15 30192 3.7 85 275411 4.2 
90 308939 3.9 17.5 47720 2.5 95 344691 3.6 20 66478 1.9 100 380169 3.4 

B25 8 17.75 35925 4.2 B65 18 55 107758 8.8 20.25 52072 3.1 60 152031 6.6 22.75 69914 2.4 65 188299 5.5 25.2,5 87403 2.1 70 224737 4.9 
B 29 9 21 41992 4.8 B 73 20 65 127592 9.6 25 69224 3.1 70 178434 7.3 30 104631 2.3 75 201484 6.7 35 139074 1.9 

B 33 10 25 48406 5.4 B121 20 80 179940 8.7 
85 210096 7.7 30 83739 3.4 90 250558 6.6 35 120792 2.6 95 285966 6.0 40 156930 2.2 100 321253 5.5 

B 41 12 31.5 62193 6.2 B 89 24 80 126012 14.7 35 89412 4.5 85 163791 11.8 40 125695 3.5 90 197821 10.1 
Bl05 12 40 97469 4.9 95 232873 8.8 
, 45 133560 3.8 100 268596 7.9 
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MAXIMUM SAFE LOAD FOR STANDARD OHAN-

NELS OF ANY LENGTH AND OORRESPOND-
ING MINIMUM SAFE SPANS BASED 

UPON ORIPPLING OF THE WEB. 

For !o:uIs in pounds uniformly distributed u;cJmive of weight o f 
Channel. 

~I :! 'Wq~t .. , .... lili· ":I' 'Wq~\ I ... . Iw_ 

I:.. . ~ ...... ~I 1:,.- .'. ""'" ..... .... . .... '''_1 __ ._ .. 
, .... ...... .. ... ,., I ... ~ .. ........... ,., 

---- -----

" S • I_ I.' 1)25 8 18.75 "''' 1.5 
5 17016 0.8 21.25 "'" I., 
6 """ .6 

C29 9 '''' 280" '.0 
CO • 5." "082 I.. " 41483 2.9 ." 20868 U 20 roll 1.8 

7.25 "'" .9 25 115740 I. • 

.,3 5 6.5 "'" 1.6 C33 to !5 .,'" '.7 
9 """ U 20 65360 2.6 

11.5 52036 .9 " 11.'<7 1.9 
30 13'66' t.Ii 

007 6 8 20024 2.3 35 '''''' t.< 
10.5 ,.,., I.. 
13 "''' U "" 12 20.5 41173 5.5 
15.5 m., 1.0 " 73588 ., .. "'9976 2.6 

"" 7 9.75 22865 ., S5 148961 2.1 
12.25 .1!278 1.7 " 184279 1.9 
14.75 59500 I.. 
17.25 ""'" I.' "" " 33 82528 5.' 
19.75 '''''' U " 9~15 ' .9 

" 114450 ' .3 
1)25 8 11.25 "''' , .. .. 16546li ., 

13.75 ."" " l:l 203148 .. 
16.2S 61676 1.7 2.f.531 1 2.5 
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OOEFFICIENTS FOR DEFLEOTION IN INOHES FOR 
OAMBR IA SHAPE S, U SED AS BEAMS S OB· 

JECTED TO S AFE LOADS UNIFORMLY 
DISTRIBUTED. ...... ~I'" 00II_1'. ...... watalllll' c..-tfi!i .. - FibnSU- fI Pibn aw.. " .. - PibnS..". ttl 1'1 ....... <1. 

Ib'C' III1M J~ 
~ 

IUoeu...,rr 
.~, trr.: II .. I'i.l"' 

.~ 
IUoe u •• ~ 
.~ ... 

L H H ' L H H ' 

• '" .'iJJ/ " "56 .,,' , .414 .... .. 8.'" 7.« 8 
6 .• " •• 56 " 10.M5 ."'" , .811 .... " 11.189 8.741 
8 1.059 .... '" 12.066 '.m , LUI 1.CH.7 " "'" 10.188 

10 1.'" 1.293 " 13.920 10.875 
11 . .,. 1. ... 31) 14.897 11.638 

" .. " 1.'" II 15.908 "m 
18 .m .... " 16.949 13.241 .. . '" .... " ..... 14.1e 

" .m .o. .. 19.ISI wm 
16 .... , 3.810 .. 20.2'76 15.841 
11 ' .m 1131 .. BUM 16.759 
18 5.363 4.190 ., 22.669 11.703 

" 5.916 ' .668 88 ""01 1&612 

" ."" 5.172 .. ""16 19.668 
21 , .... >1" " .. ... 20.600 

" 8.011 .. 59 
The above coefficients aTC for UlIt in obtaininl: the dcfleClkln of steel 

Ihapes subjected 10 tranSYC!"le It,...in, under their unilOrmly distributed 
pre loads (or extreme fibre stresses of 16 000 pound. and 12500 pounds 
per lCJ.uare inch; the modulus or elasticity beIng 29 000 000. 

To lind the deflection of any shape that i.s Iymmetrical about iu 
neutral uis IInder the above conditions of loading when IISed as A. 

lleam,such as I·Beams, Channels, etc., divide the coefficient in the 
table corresponding 10 the given span and fibre stfeu, by the depth of 
the beam in inches. The result will be the deflection in inches. 

To find the deflection of an, sh:l.pe that is IInsymmetrical ahou.t iUl 
neutraluis when 1I$ed u a beam, under the above oonditions of load· 
ing 'llch u T·BaR, Angle., etc. , divide the QOCfficieut in tbe tahleeor· 
responding to the given lp1n and fibre stTeu by twice the distance of 
the most remote fibre from the neutral axis, expressed in inches. 

If in construction, the be:l.m is placed in position in the usual nlanner 
upon its en<i supporl.!l without special saffoWing or falsework between 
them, it will deflect somewhat by reason of ill own weight , and upon 
the addition of e:lternal loading II. {\lrlher deflection will occ\lr. 

The deftection.obtained as above described are the total defkctionl 
d\lc to the weight of the beam itself and the luperimpo$Cd safe load 
uniforml, distributed.. 
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T hUJ to find from the preceding table the deflection in inches for 

Cambria shapes used as beams under their u.fe loads uniformly distrib
uted indliding the wei~ht of the lxam ' 
Let D = deflec tion in mchel. 

L = length between .upports in feet. 
I-I = coefficient for deflection (rom table for fibre litress of 16000 

pounds per &qllJ.re inch. 
H ' = coefficient for deAection from table for fibTe stress of 12 500 

pounds per &quare inch. 
d = depth of beam in inchcs for symmetricalleclions. 
x, = distances in inches from neutr.ll axis to m(l$t remote fibre 

for 1I0symmetrical section$. 
Folt SYM METRICAL SI«:TION$. 

For fibre stress of 16 000 pounds per square inch D = ~ 

"' For fibre stres/l of 12 MIO p:lun\b; per square inch D = If 
Folt UNSYNWETlICAL S.lCTIOl'!S. 

II 
For fibre stress of 16 000 poumb per square inch J) = -, 

" 
"' }o'or fi bre stress of 12 MIO p:lunds per squ:l.e inch 0 = ,-
" E XAMPLES. 

Cast f._To find the deflection of a 911 I·Be:lm weighing 30 pounds 
per foot, for a span of 15 feet and a maximum fibre stress o( 16000 
pound. per &quare inch, under illl safe load uniformly distributed. 

h om the .bon table the deflection coefficient for this cue is found 
to be 172.f., which divided by 9, the depth orthe beam in inches. gives .'1', which is the required deflection in incbes.. 

The ufe load for this beam under the conditions named is 16100 
pound. including the weight of the beam itself as stated in the Tables 
of Safe Loads for C:lmbria J· lleams on page 76. 

Cast f l._To find the deflection of a 6" X '" X !" angle, sup
ported a.t the ends on illlshort leg as a horizollta! base, (or a span of 9 
fe<:t alld a ma:r.imum fibre I treu of 16 000 pGllndsj)t.:r square inch under 
it. safe load ullifonnly distributed indlldi llg il$ OWIl weili(ht. 

From tbe table of" Properties of Angles" on page 172 tbe distance 
Xl from the neutral uis to the back of the shorter leg i~ found to be, 
1.99 inebes, whicb .ubtracted from the length of long leg, 6 inches 
eives 4.01 as the distance x, from the neutral axis to the most re
mote fibre. From the above table the defleetioll coefficient for this 
C&lIe i. foulld to be I.M I. which divided by 8.02, twice :I I' gives .167, 
which is the requi red deAcction in inches. 

NOTK._For dcflectiolls of Hearns, Channels lind Z·Dars due to :l.ny 
cent""! or ulliform load 5U coefficients of deflectioll N 1I1ld N' ill the 
Table. of Properties relating to these iec\.iOIi' and the accompallying 
uplanations. 

For deflections of any symmetrical beams due to y&rious systeJll$ of 
Joading,see general fonnub: and dixgnms all pagu 134 tol39 inclusive. 



r 
ee CAXBRlA STEEL. 

TABLES OF SAFE LOADS FOR CAMBRIA I·BEAMS 
AND OHANNELS AND SPAOING FOR 

OAMBRIA I·BEAMS, PAGES 

7 3 TO 133 INOLUSIVE. 

TABLES or SA ... : LoADS. 

The tables of Safe Loads lOr Cambria I· Beams and Channeis have 
been calculated for all .i~es and weight:!; of both st&ndard and standard· 
lpe<:i&l sections,lLIld give the tafe load! in pounds uniformly distributed 
for all usuallip;lns, h:ased upon cJ:\rcmc fibre $Ircl5e!I of 16 000 pounds 
per square inch. 

These toads include the weight of the he:l.m or channel which should 
be deducted in order to obtain the nel load which Ole beam will $:lfdy 
C::Ifry. In order to obtain the net live load which the beam is ca~ble 
of ufely sustaining the weight of th~ fIocx materials should also be 
dedllcted. Weightt of hollow tile lloor arches and fire· proofing material 
are given on page 49, to which should be added the weight of pluter
ing, filling on top of a.chel and the weight of the mnte.ill! forming Ihe 
surface of the floor, in order to obtain the dead l():1.d of materiab in 
fipring fi re-proof 8001'11. in addition to the weight of the beam. 

A llble of superimposed loads per sqllare foot, CIclusive of the 
weight of Inaterials in accordance ... ith the usllal practice for different 
classes ofbuiidings, is given on page 018. 

The Tables of Safe Loads for Cambria I -Beams and Channels :l.nd 
T:l.hlcs of Spacing of Cambria I.Beams llTe C:l.lculated on the as/lump
tion that proper provision h:l.'ll been ma.de for prevcnting btenl deflec
tion by means of tie rods or other br~, spaced at distances apart not 
greater than twenty timu the !bnge width. If the laterlll lupports are 
5~ nt greater di,lllI\CCS than this the unit ItresSC5 and safe loads 
should be reduced in accordance wi'h the table therefor, on page 61. 

The thrust of floor a[(hes , which ;3 considerable, pulkularly in the 
cue oflong span. or di>tanees between lie roW, Ihould be taken into 
:l(;()Qunt where it tends to produce lateral flexure of the floor beams. 
Throughout the body of the floor the thrusu will ordinarily counter
balance each other. but in the extreme beams, where unsupported lat
erally, between the lie n:xls or bmces. this addiuoll:l.lRress &hould be 
provided for by a corresponding reduction in the $tre5Se5 due to ver
tical loading. 
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Explanations of Ihis and a formula for reducing the unit stresses 
from vertical loading, on account of the additional!trHsH caused by 
horiwutal fortts, are given on pages 6610 60 indusivt. 

In some Instances Ihe allowable deflection \W,ll govern the design 
rather Ihan the transverse Strength, as in the case of beams carrying 
plastered ceilings, in which the deflection should he limited to n inch 
per foot of span, or ... f:1F of the distance between supporl~ in order to 
avoid cracking the plaster. 

This limit of deflection is indicated in the tables by full horironlal 
iine5, the figures below which correspond 10 loads or spacings for the 
given spans that will produce greater deflections than the allowable 
l imit fo r plastered ceilings. 

The deflection limits or the Tables of Safe Lo:l.ds have been calcu· 
lated fo r the total loads, including the weight of the beam. The 
superimposed live load will not produce all of this deflection, and 
therefore the deflection limit of the tables includes an clement of safety 
for Ihe reason that the beams will be deflected, after being put in place, 
by Iheir own weight and that of the floor materials before the plaster. 
ing is applied. 

In cases where the deflecti(ln limits the use of Ihe beam for Ihe safe 
loads corresponding to the fibre Itr<:UeS of the tables, the beam may be 
used with a less load such as to produce only the allowable deflection. 
T he lesser load corresponding to the limit of deflection may be obtainffl 
for any span from the Table of Safe Loo.ds as follows: 

in which 

W = 5:lfe load in pounds for the limit of deflection ror plastered ceil· 
ings =.,.h of tile sp.:m. 

W. = saJe load of tables next above the line givinc: the limit of deBe.;:
tion. 

L = length of span in feet corresponding to W. from the table. 
I-. = length of lpan for the case under consideration. 

This may also be exprc$Sed by the following: 

RULE. 

Alu/(iply tlu sa/~ load n~xt abqw tM A~aVJ' li,u 11/ tht taNts by 
tlu squart 11/ tlu ~l1l"l"tsJl1ndjJlIf span in /at aud d;v;d~ tAt PI"i>dlld 
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~)I ilu 'full"~ qf tIlt ""!"irtd 'Ian. 1-", rau" ...,Ut 61 'ht "~lIjf'lJ 
I~" t(u'rttjxmtli.r III tAt Ii .. it "/ alll1'wdu t1tjkditl .. /lIr pl4lftrtJ 

aili"T', 
A Table of Defl.ections for Cambria Ihapes \lltd &lI beams, subjected 

10 the ir lafe loads uniformly distributed, Ind accompanying explaM
liolU wiLh examples, is given on pagel 611 and 67 • . 

TABLU or S'ACII'G or CAlII:BRlA I -BaAMS. 

T.bl~ of Spacing of I·Beams (or intensities of loading of 100, 125-
150 and 116 pol,lnds per Iqllllre foot, colTuponding 10 Spa.1UI from 4. 10 
86 feel, are given on page. go 10 133 inclusive. 

:1-'or any l:iven si«: of heam the spacing or dWaD.CH from «nten 
to «nters klr different intensities of loading variell invcn.c:ly ... the 
lOAd, so that the Ip:u:ing for any intensity of loading may be found from 
the tabular spacing by proportion aJ Italed iu the notel III the foot of 
the abies. 

EXAMPLES OF APPLIOATION OF TABLES OF 
SAFE LOADS AND TABLES OF SPAQING. 

Ex.HIPl.E 1 . 

What is Ihe proper size of beam wilh a dear span of 24 feet 10 carry 
a luperimpoacd load of 30 000 pound. uniformly distributed, the delle<:
tiQll to be 'lich as not 10 crack a plastered ceilipg? 

From the T,hles of Safe Loads for Camhria I-Beams, page 78, it IS 
found WI a IS-inch standard beam of tbis Icngth, ,",eighing 60 pound. 
per fOOl , will carry a gTOU load of 81 910 pounds,and the weight of the 
beam itself is 60 X 2-4 = 1'"0 pounds. ThUll the net load may be SO 470 
p9l1ndl, so that tbis is the proper li~ for thc conditionl n~med, as i ts 
deflection i. within the allowable limit, which is shown to be at a span 
or SO feet as indicated by the horizontal line on the llble_ 

Similarly it may be (ound from page 79 that. 16 inch $J>CCial beam, 
of 60 pound. per foot , will more than IUffi«, hut as this lection is not 
reguJarly kept in stock the standard Iii -inch 60 pound beam sholiid he 
ordered If prompt delivery is wanted_ 

It may abo be found from page 8t that an 18 inch 55-pound beam 
will amply suffice, and as Ihis is both stilrer and lighter than tbe Iii-
incb 6O-pound beams, it could be IlIed with economy if otberwise IlIit
able (or the location, 
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EXAMrLE II. 

Wha.t is the safe load lOr an 8 inch .tandard I·Beam weighing 17.75 
pounds per foot for II. span of 20 feet, the deflection to be such a.s not 
to crack a plastered ceiling? 

Fmm the Tahlel of Safe Loads, page 75, it is found that the safe 
load for the beam in question is 7580 pou.nds, but this value i. below 
the line which indicates the span corrnponding to the allowable limit 
of deflection. 

Substituting the proper values in the formula for obtaining the 
reduced load corret;ponding to the a.Howa.ble deflection, &1 given on 
page 69, we have 

W. X L' 9480 X ltV 
W = --r:r = !02 = II 0117 pounds, 

which is the safe load Rq\lired. 

ExutrLE nL 

Required the best lI~rangement of beam. for the floor system o{ a 
building 40 feet wide )( 88 feet deep to safely support a lj"e load of 100 
poundl per Iquare root, uaillg 10·inch tile archei resting on t2·inch 
I · Beams. 

The weight of the I\oor materials will be about 50 pounds per square 
foot, allowing S9 pounds for the arch and 1 t pounds for the other 
I1Qterials, or a 1011.1 10ld of 150 pounds per square foot to be earned by 
the beams. 

From the Table of Spacing for I·Beams for Il uniform load oft50 
pound. per square foot, 1"1&e 116, it is leen that l2-inch standard 
I·Bcams weighing 31 5 pounds per fool, and spaced 114. feet apart from 
centers to centers, can be uled with a span of 20 fcet. 

Thi. ",ill require one row of interior oolumns length .. ·jse of building. 

To support the beanu at the center of the building will require .. 
linc of girder beams re5ting on the columns. Assume the column~ 22 
feet ap:ut, thus dividin!,: the building into 8 bay" four on each side of 
the center. 

The load on each girder will be 

" j X 22 X 150 = 611 000 pounds. 



7 • CAMBRIA. STEEL. 

. From the Table of Safe Loads, page 78. it is found that this will 
require two 15-inch standard I·Beams, each weighing 60 pounds per 
foot. 

On acwunt of Ihe advisability of spacing the floor beams equally 
Ih;! arrangement of columns and gi rders wO\lld reduce their distances to 

~: = 5} fect center I; centcr. so that to-inch I-Beams weighing 35 

pouI)(ls per foot might be used for the body of the fl(J<lr, as may be 
seen by referen~ to the Tnble of Spacing of Cambria I·Beams, page 
115, which gives the allowable spacing for these conditions to be 5 2 
feet. T he to-inch 35-pound beams under these condItions will, how. 
ever,denect to the allo"'able limit for plastered «:ilings, besides which 
they arc heavier than the 12-inch 31 5 pound beams first considered, 50 
that the lalter will be the stiffcst and most economical. 

Although the load on the girder is not uniformly distributed, but 
concentrated at three points betwecn the supports , the bending moment 
in this case will be the same "-5 if thc load were figured to be dis
tributed uniformly, and (or simil~r Ca'>CS with diffe rent spacings the 
moments would be very nearly identical. 

EXAMPLE JV. 

What is the proper spacing between centers of 10 inch standard 
I·Beams wcighing 25 pounds per foot (or a span of 18 feet to carry a 
superimposed load of 100 pounds per $(ju:lrc foot in addition to the 
wcight of the flllOr m:loleriais, con~i"ting 01 :lon 8·inch tile arch with 
filling and flooring weighing about 50 Ibs. per $(jU3.re (oot, this being 
equivalent to a total load of 150 pounds per square foot? 

From the Tables of Spacings of Cambria I· Beams, page 115, it i5 
found that the proper distance from center to center of beams is 5 " 
(eet, so thai a spacing of 5 feel aparl will be proper. 



CAM:BRIA STEEL. 7. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA I.BEAMS. 

S .. .re loads belo ... are figured for fi bre stress of 16000 pounds per 
square inch and ine1ude weigh! of beam. 

STANDARD I -BEAMS . ..... ... ~ 3 Inch No. B 6. 4 Inch No. B 9 . 

.. ".. ... a~ 7.6 7.6 a.' a.' 'M 
i.r. 

Ibs. Ibs. Ibs. Ibs. Ibe. Ibe. Ibm. 

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

• 44.10 "'" 5180 "" 8471) 0000 OS,. , 
"'" 3830 4140 6"'" "'" 1200 7610 

6 "40 'I'" "" "'" "'" 6000 6350 
7 "'" 2'i!O 2Iiil "'0 4840 5140 "40 
8 22\0 "'" "'" 8980 4240 , 4500 "50 , 1960 'I" 2300 9S8O -;mo--.ooo---....-

10 1770 1910 2010 '180 3390 8600 8810 

\I 1600 mo I"" "'" 8080 8270 " .. I' 1470 I'''' 1730 '650 "'" 8000 3170 

I' I"" 1470 I'''' .. 50 2610 2170 -I< I'" 1870 1480 2270 .. 20 2571) -I' 1180 1280 1380 '120 2260 "00 2540 

16 1100 1200 1200 1990 '120 "" 2380 
17 10<0 II" 1220 1870 1990 '100 2240 
18 '" 1060 II" 1770 I"" 0000 '120 

I' "" 1010 1090 1670 1780 1890 0000 
20 '" 960 1040 I'''' 1690 1200 1000 

21 840 '10 990 1510 1610 1710 1810 

For sare loads below the heavy lines, the deflections will be greater 
tbn the allowable limit for plastere<! ceilings = dll span . 

. ' . 



7' CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNlFORML Y DIS. 
TRIBUTED FOR OAMBRIA I BEAMS. 

Safe loads below are figured for fibre itrCSll of 16000 pounds per 
5quare inch and include weight of beam. 

STANDARD J:MBEAMS . ..... .. - /) Inch No. B 13. B I nch No. B 17 . .- 9.76 1 2.211 14.711 12.26 14.71:1 17.26 
i.o tori.. 

tbe. Ibll. lb •. Ibll, lbe. lb •. 

- --
• 12900 1<520 16160 19370 218211 "'" , 11\320 11620 I"" I"" \7"" 18620 

0 "" 
,.., 10770 12910 1(210 1-

7 71170 "'" 923\1 11070 12180 13300 
8 ''"' 7'" 0lIIII ,.., I_ Ufi.lO , 673\1 "00 71SO "10 '''0 10350 

10 '100 6810 ,,61\ "" 8600 9310 -
II "., '''' 6880 7'<0 "" ,,61\ 
12 '"OIl '''0 6800 ,,61\ 7110 7761\ 

I' 397' «70 "" ~960 6560 7160 
I' ,.., .150 "'0 5530 6090 665\1 

I' 3.<0 3870 4310 '100 ..., 6210 

I' 3220 ,.., "40 '''0 6280 "" 17 3030 8'" "'" 
..., ... ''"' 18 2870 3280 36" .. 00 4140 6170 

I' "" - .. 00 'OBO «00 "00 
20 "" 2900 3280 .," "00 "" 'I "00. 2770 !080 "" .1\611 ,,10 
22 '.40 "40 2'40 36"- 8880 '"'0 
22 2240 "" 2810 "70 8710 .060 .. '150 ,,,. ""'. - .82311 8550 ... 
25 21\611 "" 25., 8100 "10 87" 

" 1980 ..., 2400 "" 
..., .... ,., 1910 '150 

..., "70 '1611 .... 
28 .... . ... . ... 2770 I11>III ... 
" ... . _ ... .._- 2670 "" 821' 
For safe loads below the be:o.vy lines, the deAeedons will be greate r 

than the allowable limit for plastered ceiHn(:$ =- 1'to- span. 



CAMBRIA STEEL. " 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA I.BEAMS. 
SaJe loads below are figured for fibre stress or 16000 pounds per 

square inch and include weight of beam. 

S TANDARD I-BEAMS . ..... .. - 7 Inch No. B 21. 8 Inch No. B 25 . .... 
0'" 

,. 17.fi 20 17.7fi 1 20,2fi I 22.7fi 2fi,2fi 

1bs. 1be. tbe. lb.. Ib~. Ibs. Ibs. 

---------, 27600 "'" 3214.0 """ 4.0130 4.274.0 45360 , 22080 ..., 25710 ";0;;0" 32100 '''90 ''''' , 18400 19900 21430 """ ""0 28500 """0 
7 15770 17060 18370 21670 22930 24420 """ , 13'00 14.930 16070 18960 20060 21870 "'"' , 12270 1827' 1"30 16850 I"'" 19060 20100 

10 IIWO 1194.0 1"00 16170 16060 17100 1814.0 

II 100<O 10860 1169{1 I"'" 145':Ki 1554' "'90 

" 9200 9950 10710 12640 I- 14250 15120 
IS '49O "90 98INl 11670 "'" \3150 18960 

" 7890 "'" "OJ I_ 11470 12210 I"'" 
IS 73!if --;;00 8570 10110 "'00 11400 12100 

" '000 "00 OJ30 ''''OJ '0030 10600 11340 

17 "90 ,020 "00 """'8D2U --s:i4O 10060 tii!lil 
IS 6130 "'" i\4.0 8<30 "'" 9500 10860 
to "" 6280 6770 7Il8O "" 9060 "'" 20 5520 6970 6130 7580 0130 "'" 907' 

2) "00 '690 6120 ?220 "" 8140 864' 

" 6020 '43O 664' 6800 7300 777' 8250 

" 4800 6)90 "90 6690 . 6980 7430 7890 

" '600 '930 "00 "" "'" "20 
,... 

", "'" " .. 11140 ' 607' .... 6'" "'00 , 
~.26 . .". .... .• 940 J>83O , ,, 6170 ~. 6930 

" "" '''0 "00 '"" 59" "" 6720 
, 28: $4, aM "90 .. .M2O ' -, "5720 6110 ~ 20 , 3010 4120 "" 5230 "" '900 

For ~fe lOIdilMilow thL!leavy:lines, tlte def\eCtIODS ",ill &; ~eater 
than the allowable limit for plastetl!'d ceilings =--fc ' spa·n. 

,Safe loads above dotted line are greater than S& c loads for web crip-
plmg as shown on rages 62 to 65 inclusive, 



76 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS , 
TRIBUTED FOR CAMBRIA I ·BEAMS. 

Safe loads below are figured for fibre stress of 16 000 pounds per 
square inch and include weight of beam. 

STANDARD :I-BEAMS. 
Distance 

between 9 Inch No. B 29. 10 Inch No. B 33. 
supports 

in feat. 
21 25 30 35 25 30 1 35 40 

Ibs . Ibs. Ibli. Ibs. Ibs. 
~~ Ibs. 

---------- -- ---
8 25160 27240 30180 33120 .... .... . ... . ... 
9 22370 24210 26830 29440 .... . ... . ... . ... 

10 20130 21790 24150 26500 26050 28620 31240 33850 

11 18300 19810 21950 24090 23680 26020 28400 30780 
12 16770 18160 20120 22080 21710 23850 26030 28210 
13 15480 16760 18570 20380 20040 22020 24030 26040 
14 14380 15570 17250 18930 18610 20450 22310 24180 
15 13420 14530 16100 17670 17360 19080 20830 22570 

16 12580 13620 15090 16560 16280 17890 19520 21160 
17 11840 12820 14200 15590 15320 16840 18380 19910 
18 11180 12110 13410 14720 14470 15900 17350 18810 
19 10590 11470 12710 13950 13710 15070 16440 17820 
20 10064 10900 12070 13250 13020 14310 15620 16930 --------
21 9590 10380 11500 12620 12400 13630 14880 16120 
22 9150 9910 10980 12050 11840 13010 14200 15390 
23 8750 9480 10500 11520 11320 12450 13580 14720 
24 8390 9080 10060 11040 10850 11930 13020 14110 
25 8050 8720 9660 10600 10420 11450 12500 13540 

26 7740 8380 9290 10190 10020 11010 12020 13020 
27 7460 8070 8940 9810 9650 10600 11570 12540 
28 7190 7780 8620 9460 9300 10220 11160 12090 
29 6940 7510 8330 9140 8980 9870 10770 11670 
30 6710 7260 8050 8830 8680 9540 10410 11280 

31 6490 7030 7790 8550 8400 9230 10080 10920 
32 .... .... . ... .... 8140 I 8950 9760 10580 
83 . ... . .. . . . .. . ... 7890 8670 I 9470 10260 , 

For safe loads below the heavy lines, the deflections will be greater 
than the allowable limit for plastered ceilings = ~h span. 



CAMBRIA STEEL. 77 

SAFE LOADS m POUNDS U NIFORMLY DIS. 
TRIBUTED F OR OAMBRIA I BEAMS. 

Safe loads for fibre stress of 16000 pounds per 

.... 
10 

11 
12 
13 
I. 
15 

16 
17 
18 
19 

" 21 
22 
2:t 

" " 
26 
27 
28 

" ., 
'I '" S3 

" " 
than 

inch 

S TANDARD STANDARD·SPE-
r · S E AMS. crAL r·SEAMS. 

12 Inch No. B 41. 12 Inch No. B 106 . 

40 

l bs. 

16810 
16190 
15610 
15070 
1(5" 

4 0 

l bll. 

.t.7810 

43470 
'98<0 
'Il70l 
84150 
'1881l 

"'" 28130 
2.,00 
25100 
"10 

.. 
Ibl!. 

'0790 

46180 

"'3\1 30070 
S\I28Il 

"'" 
81750 

"'" 282211 

"'" 2M00 

• 0 

l bs. 

"'" .9Il3O 
'4940 
41'" 
"''' 35950 

3:1710 
'1720 

"'" ""'" "'" 

.. 
Ibs . 

57070 

'1881l 
47560 
48900 
<0700 
.'040 

35670 
"'570 
81700 
""0 
2853\1 

22770 24190 25680 27170 
21730 23090 WiIO 259010 
20790 22080 23450 :M810 
199"...0 21160 22-1.70 23780 

I9i3O 20320 21670 ~ 

18890 
17710 
1711B11 
16<00 
15940 

15<211 
149-10 
1401.90 
1.000 
18660 

19540 
18810 
18140 
17510 
16930 

16S80 
1""0 
15390 
14940 
\0&510 

20740 
19970 
19200 I""" 17000 

17400 
16850 
I6MO ,_ 
15410 

21950 
211010 
".., 

"'" 19020 

18(10 I_ 
''''' 1Il70l 
16800 

greater 



7' CAMBRIA STEEL. 

SAFE LOADS m POUNDS UNIFOR:r,n.y DIS· 
TRI BUTED FOR CAMBRIA I·BEAMS. 

Safe loads below aTC figured for fibre stress or 16 000 pounds per 
square inch and include weight or beam. 

STANDARD I -BEAM S . ...... - 15 Inch No. B 53. ..... ...... 42 4' .0 •• .0 

Ibe. Ibs. lb •. Ihll. lhs. 
--

10 62830 64830 6'76' 1267' 76800 

11 57100 6"" - 6107' -I' ,,:tOO 6<030 61290 605" 63830 l' .- ""10 "'" 56900 "'" 1. .. 860 46310 49110 51910 &1710 l' .1860 48'211 '584' ."" 61060 

16 """ .115211 '.1'10 45420 .?8711 
17 60060 881-(0 .,." "''' "'" I' 34900 1160211 .. 00 '1137' 42S5O l' 3307' 34120 86100 "'" 40310 
20 81410 112420 84830 ",,, 1111300 

. 
.1 "'" """ "''' 84610 "47' " 285" 29470 81'" 83086 '''20 " ll11l211 28100 211800 81000 1111300 .. 201111 27010 ".,. 8112811 81910 
25 '51" 25930 27500 "'" "'" 
" 241" "94' 2844' "'" 294" 27 2327' 24010 ... " "'20 '.1'10 .. "''' 28160 1l456O .,," 27360 

" '1'" "''' "'I' 25060 . 26410 ". 2094'· 21610 "'" '"'' "'" ,1. 211270 21'110 , 22180 "44' ,24710 

" 196" .. " . 21490 l?Z710 2894' 8! . 1_ 1!!660 •• 20830 "'"I) , ,2321.0 ". 18480 1911'70 .. """ 2t87Q .. .. = .85. 1_ o 18520 . 19610 . 20160 

'S6 . 1' 460 18010 19100 20190 'I"" For safc 10.<.15 below the heavy lines, the deflections will be gTeat~ r 
than the allowable limit for plastered ceilings ="1' span. 



CAMBRIA STEEL. 7" 

SAFE LOADS IN POUNDS UNIFORM!. Y DIS' 
TRIBUTED FOR CAMBRIA I·BEAMS. 

Safe loads below are figured for fibre stress of 16000 pounds per 
5'l"are inch and inc lude weight of be:lm. 

STANDARD-SPECIAL I-BEAMS . .. -. ,- 1.5 Inch No. B 109 . 
.".. 

I ., .. 60 60 70 70 60 

lba. Iba. Iba. Iba. Ibs. 
--

I' 80010 "'''" 94'" 98310 I-

II 18140 82240 8081' 8937. '2940 
12 12181) 75390 "'" 81920 851'" 
13 "'" 600'" 72610 76'" 78." 
I. 61870 "'" ,,<2, 711221) 7m! 
15 5mO "10 62920 .,," 68151} 

I' "181) ..... """ 61440 63800 
17 "'" "'" "' .. .- 60140 
18 .4.8120 "'" 

_ . .. '" """ I' "'''' .4.7610 "'81) 61740 ""10 .. 43310 "'" .4.7190 .4.915(J 61 120 

'I 41240 .... .."" .4.6810 "6811 
" 8937. .4.1120 ."." . .. '" .4.8470 

" 371161) 119830 .4.1040 <2740 m5Il 
94 1!00911 37600 119830 .. ,., "600 

" .. '" 861'" smo .... .Il800 

" 8331. '''''' 86300 378\0 ,,, .. 
37 II208Il 83510 .. ,., 86410 -28 8II9lIO 32810 83710 85110 8661. 

" 89370 moo "'" 339l1lI "200 00 . 2837' 011611 31.4. 110 II271II "1180 --- • -
8l 27940 "181) ..... 

l-
3mo """ 82 . 27117<1 28271l 89600 II012Il '195Il 

"- 262SI) 27410 28600 297\111 8OO8Il " . 2M7I) .. 2661' 277611 2891' ""'If 

"" 24750 " !5850 • !6971) - 28\l9() 292fO 

S8 ~ . 9411611 '51" """ 27310 . """ . 
For .. fe loads below the heavy lines, the deflection! will be greater 

than the allowable limit for plastered ce ilings = .h span. 



00 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS. 
TRIBUTED FOR CAMBRIA 1 BEAMS. 

Safe loads b(,\ow are fil!u~d for fibre stress of 16000 pounds per 
square inch and include weight of beam. 

STANDARD~SPECIAL I-BEA:MS . ...... ..... 15 Inch No. B 113 . 

. -., .. 00 o. • 0 •• 100 

lb •. tbe . Ibm. Ibs. Iba. 

" 
112230 116030 II"" 182880 127800 

II ,'''''' 1054" 109il50 112620 116180 
12 '"'' '6700 99960 ,'''''' 10&100 
13 ""'" "'80 .,'" '"'' 98310 

" ",80 82880 85680 """ 91280 
15 ,.'" moo 71l97' """ '''00 
16 701.(0 "'" 74970 114" """ t7 "'" "'80 ''''' ",,, 76180 

" """ , .. 00 "'" 68820 '1000 
19 59070 61070 63'" ."00 "'80 
" 56110 58020 6"'" 61940 "'" 21 63«, 5.\250 57120 "'" .,,80 
22 51010 "''' '46" 56310 ...., 
" ,- 504SO 52150 ,m 5.\,," .. <6700 ''''' '908Il 51621) """ ,. 

"'" -46410 ,- ''''' 51120 

26 ,(3170 '46" 46140 """ 49150 

" .(1570 "'" «<30 """ "''' '" '0080 41oWO 42'" .... , 45640 

" 38700 40010 "360 """ '40" 30 37410 88680 "'" "'" ,,<>00 

3\ S6200 '7430 38700 """ "280 
32 """ """ 

,,.,, 38710 "'40 32 34.010 85100 """ '''40 """ " 36010 ",30 """ 361" 

I 
8'1500 

" 82070 331M "'" "'" "'10 

86 31170 "'" - "'10 """ For safe loads below the heavy lines. the deflections will be greater 
than the allowable limit for plastered ceilings = ,h- span. 



CAMBRIA STEEL. ., 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA I·BEAMS. 

S"Je loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of beam. 

STANDARD J:~BE.AJ:\![S . 

.-

... - 18 Inch No. B 65. 20 Inch No. B 73 . 
. ..... 
" 60 .. 70 

66 I 70 70 
" ~, 

tbl!. Iba. Iba. Ibs. 
~~ 'bo. 

-- --------

" Il<2OO omo 104470 109180 124750 130110 135340 

" ,,"" 00700 94980 992.\0 113tl0 ,,""" 123040 

" 78570 88140 87060 00980 ,,- ",.30 U2780 
13 72530 ,.,,, 80360 83980 "goo 100090 104110 .. 6735<) 71260 '14620 "'" 89110 112940 96670 

" - "610 ""'" 72700 83170 ,.,,, 90230 

" 5'"'' "'60 05300 ... 0 rmo 81320 94500 

" 55400 """ 61460 04220 "'"' '6540 79610 

" ''''''' 554 .. "040 - 69310 "'" 75190 

" 49'" 52510 54'" 57400 ,."" ..... "'" 20 -47140 '9880 5"40 04500 ,.'" 65000 87870 

2L 44900 47510 49750 61900 '9400 6>000 &t450 
22 42860 45350 moo 49630 68700 69140 61520 

" ' 1l99O 43980 '54" 47470 64240 66570 '""0 

" "'" 41670 '3530 ... 00 "'" 54210 56890 

" """ "''' 4i700 '3670 "'00 52().iO 54140 

26 .6200 38370 40180 '1900 '''''' 511040 "'" '" 34'" 36950 38090 -40440 .6200 48100 50130 .. 33670 35630 "''' 118990 44550 46470 '8340 

" "'10 94.00 86030 87950 .- 44870 .66'/0 .. 31-430 33260 34820 36390 41580 43870 45110 

81 ... ,. 32180 83700 "'" 'Ill" 41970 ,-
32 ... " 31200 "980 341" 38980 ,"" 42'00 

" "'70 60230 81600 """ :moo 89<30 41010 
94 mao 29340 "730 82110 "'" 38370 "''' 35 '6940 "''' """ 31190 35640 87170 118070 

36 26190 27710 "'" 30380 '46" 86140 "'00 



'0 CA.KBBLA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA I-BEAMS. 

S:lfe loads below .~ figured for fibre Itren of 16000 poundl per 
squ.are inch and include weight of bum. 

S TAN"DARD-SPECLAL :I-BE.A.MS. -... - 20 Inch No. B 121. .- ,. ,. 90 .. '00 
\.I r .. ~ 

lb". lbl. Ibe. Ibs, lb •. 

-- --
10 156410 160910 166140 171870 176600 

11 \(2100 " ... """ 1"" 

" I,,",' ""00 1(2810 147160 

" l1!O310 12S71iO 131820 1""" 

" 111720 11.f.9f,O 122410 126140 

" 11M2('0 10m' 11426(1 117730 

16 m .. 100570 111384. 107100 \10310 
17 92000 ..... """ 1_ " ... 
" ""'" """ 92300 """ 98110 

" ""'" 84 .. '"'' 00100 ""'" .. ""'" ..... 80071) """ .... 
" 

,,,., , ... 79110 """ 84 ... 

" '1000 '1UtO """ 77890 8027. 
" 68000 "'" """ 741\10 '''''' " 65170 "000 """ 71400 "'" " "'60 84 .. "' .. """ "". 
" 601 .. 6"" """ 65910 """ " .- ""'" 6"" .,,,. "'10 

" 
...., 67470 ..... '1200 ..". .. "'"' ... " """ .0000 60900 .. 62140 ""'. """ 57120 6887Il 

3t ..... 61910 """ ..... ""'. " .... ...., "920 """ 55160 
83 414" "". 60350 """ "'10 

" '6000 """ .... ... 00 1i1940 

" " ... <om 41410 ..... ..... .. ..... '''00 016150 """ . ... 



OA.)[.BRIA STEEL. "" 
S A FE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR OAMBRIA I.BEAMS. 
Safe loads below aTe 6gl1TW for fibre stress of 16000 pounds per 

Slluare inch and include weight of beam. 

STANDARD I-BEAM:S. -.. - 24 Inch No. B 89. -, ... . "" • 0 •• • 0 •• 100 
l b •. lb •. lb •. lb •. l b •. 

" 185530 192700 108970 ,"',,, 211520 ...... ...... . 
11 "''''' 176180 , .... '80090 , ..... 
12 154610 ·Tti06M .. · 166810 17]('40 176!70 

" ,.",. , ..... , ..... 15_ 16!710 .. ,= 1876(0 1(2120 ...... 151(8J 
15 ··i23600· ,.,'" '82660 'S68S0 141010 

" 116960 12'43' 12-4360 12"., '32200 
17 109140 '''860 117040 '''''''' ".,,' 
" '0307' '07060 1I{\5(0 11.(020 11nil0 

" 97.", 101420 """ '08020 111830 
OJ 92770 "'" II9l8O ''''''' 105760 

" 88350 '"10 '''50 971 .. ,oom .. 81'" "'''' "'" "'90 161.(0 

" 81167' 83780 ,.,,' 8"" 91"" .. 77900 80290 ..... "'" 88130 .. 74210 noaa 711590 82'00 84610 

" 71360 74,110 ,6.\30 "." 81SSO 

" 687W 71870 78090 '6020 ,a,,, .. """ "'"' "060 73300 ".., 

" 
...., 

"'" 88'" ,m, '2'" !O . ,," """ .... " .. , 706" 

" ,- '''80 '''80 "'10 6Il23O 

" ,- ..., 62'80 6U,(0 66'00 .. ,...., 581!00 80290 """ "'00 .. "''' ''''' "'" "'" 622" os 63010 55080 ''''' ,a,,, 80<30 

" 51540 """ "'" 67010 58780 
We 10;2.ds above dotted line lore greater than 5afe loads for web crip.-

pling .... shown on ro-ges S2 to 66 inclusive. 



8. CA.MBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
Tll.IDUTED FOR CAMBRIA OHANNELS. 

Safe loads below are figured for fibre alre" of 18000 pounds per 
square inch and include we ight of chanlle!' 

I STANDARD CHANNELS . .. ~ 
I 4InchNo.C9. 5 Inch No. C 13. btIw_ 3 Inch No. C 5, 

IUppoNl 
• , 8 11.215 \ 6.2& 72' 8.' 0 lUi ... 

lb •. l b •. lb •. Ib9. Iba. th •. lb •. lba. tb •. 

-----_. ----- ------
• 2910 S290 "'" WOO 55" 6090 "" "60 WOO , 2330 2630 2940 .050 ,<GO 4870 6360 7570 "'" , ,,,,I 21,,1 "" 837' 37" .1160 627' 63" ,.00 
7 16iiO IBM 2iOO 2891) .,,' '48' .. " '''' 6340 , 1450 16401 1840 "" 2780 8050 "., .,,, 5550 , 1290 1460 1630 ... 2470 2510 '52' .(211) 49" 
" 1160 1810

1 

1470 "'" "" ,.." "., 8790 .44' ------., 1060 1190 134, "" "" "" "'" "40 .," 
12 970 1100 12" "" "., 20" "" 8150 3700 

" 8901 1010 .,,, 1500 1111) 137' 24" "" "" 14 830 9401 " 50 1«0 15" 1741) "00 2700 8170 
15 ""I 88<)1 

'80 '360 14" "20 2110 '52' "'" 
" '" 220 92' "., '390 1580 1980 "'" 1m, 

" 680 77' "" 
.,,, 1311) 14" "" 

..., 2610 
\8 "" "" 82, .,,, 124' 1850 "., 2100 2<" 
" '" 690 77' 11160 1170 128<) 167' "90 ,." 
20 

"'I ""I 
,., 1010 11!1) 1220 "00 1390 ""' 

21 700 960 '1160 .,., 1510 1800 2110 550 "", 22 "'''''' 67' '" 11)10 I 1110 1(41) 1720 "" " filOI 5701 '" 88<) 970 10., ''''' \650 ''"' " .., 550 

'" '" 9" 102' 132' '''' 1360 
25 .fo70 630 '" 81' 890 970 1270 1510 "00 --

For $:l.fe loads below the heavy lines, the deflections wlll be g~ater 
than the a!!owabh: limit r\lr plastered ceiling>! = ,h spall, 



OAMBRIA STEEL. •• 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA OHANNELS. 
Safe loads below are figu red for fibre stms of 16000 pounds per 

square inch and include weight of channel. 

STANDARD CHANNE L S. ..... .,- 6 Inch No. C 17. 7 Inch No. C 21. ..... 
ia f ..... • 10.15 13 115.15 9.715 12.215 14.715 17.26 19.715 

lb •. lb •. lb •. lb •. lb •. lb •. lb •. lb •. lb •. 

---- - ------I-- ------
• IIMOI8UO 1"00 17360 16070 18410 20700 """ 25280 , mOI07W 123" 13890 1"'" 14730 165611 1_ ""'" 
6 7700 "611 10270 11570 10710 12280 13800 """ 168W 
7 "'" 7680 8800 "" 31SO 10620 11680 13140 1«.0 , 

'730 6720 7700 8680 8030 92tO 11)3" 11490 12640 , 5130 "70 6'" "'0 714.0 81SO 9'..00 1,",0 11230 
to .... ""' 6160 "" .43. 7370 "'" 9200 10110 

11 4200 '8110 .6110 "to "" 6700 7030 83611 3100 
12 38.\0 •• 80 5130 "00 ""' 6140 6900 7680 84" 
13 '355ii1413Oj"17iO 53iO .,,, '670 6370 7070 7780 
14 3300 9840 «00 .960 45" ,,,a 6910 6570 "" 
" S080 8680 .110 '680 4l!O --mil f>5lif 6illif 0'ii0 

16 3890 3360 "" 
.,,, 'OW '6110 61SO "" "" 17 2720 3160 "20 .030 3780 ''''' '67' '''' '''' 18 "70 "" "' .. 3360 3670 '090 .6110 6110 '''' " 2430 2830 3240 3"'" 3380 3880 "OJ ,'" "'" 20 2310

1

2690 ... "'70 82tO 3680 4140 4600 5060 

2t 8200 "60 "" "to "'" 85tO 394. .380 '810 
22 2100: 2440 "'" "., "" SSW 3'/" 41SO '6110 
23 2010, 23010 2680 3020 .". ,.- 3WO . .., 4400 
24 1930 2240 '''0 28110 """ 3070 .... "'" 4210 
25 1850' 2160 .. ., 3780 2570 "" 33tO ... '040 

For safe loads below the heavy lines , the deflections will be greater 
than the allowable limit for plastered ceilings = dlr span. 



e. CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS. 

Sale loads below are figured for fibr~ stress of 16000 pounds per 
square inch and ineJudc weight of cha.nnel. 

..... 1 
STANDARD CHANNEL&. 

.. - 8 Inch No. C 25. 9 Inch No. C 29 . .,,.. 
11.26 13.,1:1 116.26 18.76 21.21:\ 13.2& " 20 2' 

Lm! ..... 
Iba. lb.. lba. lbl. lb •. lba. lbl. lb • . lb • . 

-- ----
• 'I'" 2400II 26610 2'l23O 318010 2Il0l0 301" 86020 41900 
6 1723<1 I"" '1200 .... "'" "'30 24110 2881013$20 

6 1.(860 16000 rmo I"" '1230 I"" 20090 2.401027930 
7 12310 13710 16210 16700 18200 I'" 17220 ..... "." 8 10770 12000 13310 14610 15920 14020 15070 \8010 20950 
9 9570 10670 11830 I"" 14150 124" 13390 16010 18620 

10 "10 9600 106SO 11690 12740 11220 1'00II 1441°116760 , 
II 7830 8730 9680 10030 11501 I""" I_ 13100 15240 

I' 71" 8000 88'/0 "" 10010 "" 10040 t201013970 
13 6630 71180 8190 8900 9800 ""0 9270 11080 12890 I. 6150 6860 7600 8350 9100 8010 8610 10290 11970 

I' 5740 5400 7100 mJ 84" "" "" 9600
j 
11170 

16 "'" 6000 "" 73" 7960 7010 7'" 9000 10m 
17 5070 '650 "60 11880 7iOO 6600 7000 tu70 9860 
18 .'" "" 5910 '49' 7l18li 6230 6700 8000 93HI 
19 "" 5050 '600 6150 6700 Wiiil 63iO 76!ii 8!!ii 

" 4810 .'" "" 6860 6370 6610 6030 7800 "" 

'I 4100 45" 6070 6570 6070 6'" 5740 6860 "" 22 "" 4300 4840 5310 '''' 5100 5400 6666 7620 

" 9766 4.170 • 630 ... "" "80 6'40 8200 78911 
24 36" .00II 4440 4970 6310 4670 "" 6000 "" '" "" 3840 4260 .l18li 6000 «00 "" 6700 6700 

For safe loads below the heavy lines. the deflections will be grcatcr 
than the allowable Jin,it for plastereu ceilings = 1"1, Sp:!.ll. 

I 



CAMBRIA STEEL. 87 

SAFE LOADS IN POUNDS UNIFORMLY DIS · 
TRIBUTED FOR CAMBRIA CHANNELS. 

Safe loads below are figured lOr fibre stress of 16000 pwnds per 
SlJuare inch and include weight of channel. 

STANDARD CHANNELS . ..... . ,,- 10 Inch No. C 33 . .-
• f~ " •• •• 3 • •• 

lb •. Iba. Iba. Ibl. lbl. 

10 "'" IIl7110 19410 ""'" ".,,, 
11 1297' 1527' 17610 200211 "'00 12 11800 1411110 16170 

,_ 
2 .. 30 

13 10930 12112' 14930 16." 189" 
14 101110 1211110 

,_ 
15730 11600 

" 9510 11200 12'" " ... 16.30 

16 8920 , .... 12130 13760 '''00 17 .... - 11420 
,_ 

14490 
18 "'" 9330 1117811 1224' 13690 
19 7510 "" 1112211 11590 12970 .. 7130 '"00 S700 11010 12'" 
" 6790 1111110 "" 111400 11730 
22 '49' 7630 "" 10010 11200 
23 6200 7300 '"" 11680 10710 

" "" 711110 111)111) "01 1027' 

'" 5710 6720 7760 111110 '"" 26 .. 00 .. 60 ,.60 '<70 '''' ., 
"'" "'" 7100 11160 9180 

28 5100 6Il11II " .. '"" 11800 
29 .. " 57'" 6600 7000 11600 
80 4760 6600 'm "" ""0 
For safe loads below the heavy l ines, the deflections will be greatcr 

than the allowable limit for plastered ceilings = 1"h span. 



•• OAMBBIA STEEL . 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA OSANNELS. 

Safe loads below are figured for fibre fi rCH of 16000 pound, per 
square inch and include weight of channel. 

STANDARD CHANNELS. -... - 12 Inch No. C 41. 

,~, 2, M ., 40 

""" l b •. Ib,. Iba. Ib,. lba. 

10 "'" ''"'' 
,.,,, 81870 !SOlO 

11 207IlO ".70 "126 ..., '1810 
l' 189110 !13" """ "'" "I" 
I' 11620 1_ 22110 "'" .... 
1. 1""0 18290 ..., ..,.,0 ... 10 
l' 15180 11070 19160 '121>0 •• S" 
16 W'O 10000 11961l I"'" 21880 
11 I .. " I""" 16900 1"50 20600 
18 12'" 1"'" 1'970 177\0 13<50 
l' 1190) 1 .. 70 15120 16101 1 .... 
26 1190) 1 .... 1""0 1"'0 17510 

'1 

" " .. ,. 
" "60 "" 11050 I,"" 13470 
'll .. " .... 106<0 11810 12910 

" 8180 91"0 1"" 11880 1"'" 

" "" 8880 9910 10990 1,.,0 
80 "" 8680 "'" 1_ 11670 

For safe loads below tbe heavy lines, the uelledions will be greater 
thin the allowable limit for pbutered cciliu1.'S = Tb ' Ilall. 



CoUdBBIA. STEEL. •• 
S A FE LOADS IN POUNDS UNIFORMLY DIS · 

TRIBUTED FOR CAMBRIA CHANNELS. 

Safc loads below are figur«! for fibre .stress of 16000 pounds per 
"'juarc inch and include weight of channel. 

STANDARD CHANNELS . ..... .. _. 15 Inch No. C 53 . .... 
I 

33 " 4' .. , . " " ~, 
Iba. tba. lb •. tb •. lb •. lb •. 

----
10 4.4450 <MOO .,." 53350 '1270 61100 

11 40410 41310 44930 .8500 52060 """ 12 .,," 37'20 41190 444.00 "'" """ 13 .,," 35000 88020 41040 .. OW 47070 

" 31750 32.\00 S0300 98100 4.()9!O 43710 
15 "'" """ S29.\O 85500 98180 "". 
!6 27180 28«0 30890 """ "". 98." 
t7 26150 26770 "''' 81380 83680 SO ... 
!8 24700 """ '''''' 29'" 31820 "'" 19 ""00 2"50 "'"0 28080 30140 32210 

" 22290 22760 24710 26670 28630 30080 

21 21170 21670 23540 25400 2'/270 29140 

" 211210 """ 22470 "'" 26030 27810 
23 19330 11m" 214!lO 23180 " .. 26000 .. 1&\20 18960 20500 """ ""'" 2.1500 

" 17780 18200 18770 21340 22910 2«80 

26 17100 17500 19010 20520 22030 23500 ., 16400 16850 18810 19700 21210 22600 
28 15880 I"" 17660 10060 ""0 21850 
29 15330 15690 17040 18400 19700 21100 
30 """ 15170 16470 17780 18090 ""00 



1>0 OA){BRIA STEEL. 

SPAQING OF OAMBRIA I ·BEAMS FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 

Proper dbt.nce in reet, center \0 center of Bc:ams. 

Muimum fibre stress 16 000 pounds per lIquare inch. 

..... STANDARD X-BEAMS. 

0-. - 3 I nch No. B 5 . 4 Inch No. B 9. 
• 
"" ,., M 7.0 7.' S., •. , 10.6 

lb,. lb • • lb • • lb • • Ib,. Ib, . , .... 
~~-~~- ~~-. 

• 11.0 12.0 12.9 19.9 21.2 22.5 23.8 

• 7.1 7.7 8.3 12.7 13.6 I ... Hi.2 

• ... '.3 '.8 8.8 ••• 10.0 10.6 
7 3:iJ :r.e --.:2 ••• ••• 7.3 7.8 
8 2.8 3.0 3.2 '.0 '.3 ••• ••• --- ~~- ~~- "4:7 • 2.2 2.' 2 .• 3 .• .. 2 ... 

10 1.8 1.. 2.1 3.2 3.' 3 .• 3.8 

11 1.' I .• 1.7 2 .• 2.8 3.0 3.1 
12 1.2 1.3 1.4 2.2 2.' 2.' 2 .• 
13 1.0 1.1 1.2 1.. 2.0 2.1 2.3 

" .... 1.0 1.1 I.. 1.7 1.8 1.. 
15 .... .... .... 1.4 1.' I.. 1.7 

I . .... . ... . .. . 1.2 1.3 1.4 1., 
17 .... .... .... 1.1 1.2 1.2 1.3 
18 .... ... . . ... 

I 
1.0 1.0 1.1 1.2 

1. .... .. .. .... . ... . ... 1.0 1.1 
20 .... .... .... . ... .... . ... 1.0 

~'or ' pacin", below .he heur Lints the denec,;o'" .\11 be "ea'e. th.o ,b. 
al1owl bl. limit for plll •• ",d ""Hinp _ . I._po n. 

Sp.cinp for oth er IIII.nI11l .. of Io.>d'og ""'Y bcobtal ... d from .hose In ' 01,1 .. u 
rollow, : 

l ot.oWly .. r s...d lar fto .. table . 
RequlRd I~b!g - - New "" . . ... 11,. of Ioadlog X Computed lpoICUIl f,.".., table. 

L 



CAMBRIA STEEL. 
., 

• 
SPAOING OF OAMBRIA I-BEAMS FOR UNI. 

FORM. LOAD OF 100 LBS. PER 
SQUARE FOOT. 

, I'roper distance in fect, (tntu to cente r or Beams. 
Maximum fibre stress 16 000 pounds pcr square inch. - STANDARD I-BEAMS. 

... --- 5 Inch No. B 13. B Inch No. B 17. 

" 9.76 12 .26 14.71:1 12 .26 14.76 17.21:1 .. Ib" . Ib", lb8. Iba. lbl. lb., 
1-

4 32.2 36.3 40.4 48.4 63.3 68.2 
5 20.6 23.2 26.9 31.0 3U 37.2 

6 1<L, 16.1 18.0 21.5 23.7 25.9 
7 10.6 11.9 13.2 15.8 17.4 19.0 
8 8.1 9.1 10.1 12.1 13.3 1M 
9 6.4 7.' 8.0 9.6 10.5 U.5 

10 ••• 5.8 6.5 7.7 8.5 9.3 

11 4.3 4.8 5.3 6.' 7.0 7.7 
I . 3.6 <LO M 5.4 5.9 8.' 
I ' 3.1 3.4 3.8 <L6 5.0 5.5 
I. 2.6 ' .0 '.3 <LO <L. U 
15 2.3 2.6 2.9 3.4 3.8 U 

16 2.0 2.3 2.5 3.0 3.3 3.6 
17 1.8 2.0 2.2 '.7 3.0 3.2 
18 1.8 1.8 2.0 2.4 2.8 2.9 
19 1.4 1.6 1.8 2.1 2.' 2.6 
20 I., 1.5 1.8 1.9 2.1 2.' 

21 1.2 1.3 1.5 1.8 I." 2.1 
22 1.1 1.2 1.3 1.6 1.8 1.0 
2. 1.0 1.1 1.2 1.5 I .• 1.8 
24 . ... 1.0 1.1 1.3 1.5 1.8 
25 .... .... 1.0 1.2 I., 1.5 

28 .. .. . ... 1.0 1.1 1.8 I.' 
27 .... .... . . .. 1.1 1.2 

I 
I., 

2. .... .... . ... 1.0 1.1 1.2 
29 .... .... . .. . . ... 1.0 1.1 

For .~.dn\" 1>0:10'" the h~~v, lin .. the d.O":l"'''' "'ill be Ilt'Oler ,h~n ,he 
.now.ble imit ur t1a" ... d •• illo,o _ .1.1 •• ""n. 

S!>"cio,' forot .. in ..... i'ia 01 loa "., may be obtained from ,,, .... in 1~b! .... 
toIlow. : 

. !otcolity ofloadinll fro ... table . 
lh q uo,..,d lpacioll" - New in' .... ity of loadiDlI" X eo"'putcdIPac&n& fro", .. bl~. 



• 2 CAMDRIA STEEL . 

• SPACING OF OAMBRIA I-BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper di~ta.llce in feel , center to center of Ikarns. 
r.l3ximum fibre stress 16 000 pounds per square inch. .... STANDARD I-BEAMS-.. - 7 Inch No. B 21. 8 Inch No. B 25. --" ,. 17.0 2. 17.7S 20.20 22.711 215..211 .. l b •. Ib". lb • . l b • . Ib". lb". Ib .. , 

-- -----------• 69.0 7 ... 80.3 94.8 100.3 106.9 113.4 

• ... 2 47.S 51.4 ·66~7··· .4.2 68.4 72.6 

• 30.7 33.2 35.7 42.1 .... 47.5 60.4 
7 22.5 2,.. 26.2 31.0 32.S 34.9 37.0 
8 17.3 IB.7 20.1 23.7 25. 1 26.7 2S.3 • 13.6 14.7 15.9 IS.7 19.5 21.1 22.4 

10 11.0 11.9 12.9 16.2 16.1 17.1 18. 1 

11 • . 1 ••• 10.6 12.5 13.3 14.1 15.0 
12 7.7 8.' 8 .• 10.5 11.1 11.9 12.6 

" ••• 7.1 7 .• •. 0 • •• 10.1 10.7 
14 ••• •. 1 ••• 7.7 8.2 B.7 ••• 
" -.:.---- 6:3 ~ •. 7 7.1 7 .• 8.1 

16 4.3 .. 7 '.0 ••• • •• •. 7 7.1 
17 •. 8 4.1 ,.. ---s:-2 ---s:e- 5:9 (f.3 
18 3.' 3.7 .. 0 4.7 '.0 '.3 ••• 1. '.1 3.3 3 .• ... ,.. .. 7 '.0 
20 2 .• '.0 3.2 3.8 4.0 ... 4. 
21 2.' 2.7 2 .• 3.' ••• ••• 4.1 
22 2.' 2.' 2.7 '.1 ••• ••• •. 7 
23 2.1 2.3 2.' 2 .• 3.0 3.2 3.' 
2. 1.. 2.1 2.2 2 .• 2.8 3.0 3.1 
2' 1.8 1.. 2.1 2.' 2 .• 2.7 2 .• 

2. I.. 1.8 1 .• 2.2 2.' 2.' 2.7 
27 I.. I .• 1.8 2.1 2.2 2 .• 2.' 
28 1.4 I.' I .• 1.. 2.0 2.2 2 .• 
2. I .' 1.4 I .' 1.8 1.. 2.0 - 2.2 

Fo. 'PACi'le above the clotted liDOS the .. 1. loads fo.h<ndiD~ a~ II:l"I!:at« ,han 
the lOre load. • .... b .riptinK, u ",pl. h,cd On pall" 112 Co M inc wivc. 

Fo. 'f:inltS ".,Iow C e h .... vy lin"" the deft.Clio"" will be C""',., 'h n 'he 
allo.nble imil (0' ~u,c ... d ccilinK' ~.lo . pan . 

Spocinp for ot . r In' .... l'iuof "., ..... y be obtoincd from th.,.. in Ilbiu I. 
followl: 

. . i ntc:DSi'yoIloadinl (rom table 
ReqOLTed spotc.ng - New ullea.slty of Ioooding X Computed l potdng fJ"(>m Io.ble. 



OAMBRIA STEEL. 93 

SPAOING OF OAMBRIA I_BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper (listanee in fect, ecntcr to centcr of Beams. 
M:u:imum 6bre stress 16000 pounds per square inch. ..... STANDARD X-BEAMS_ .... - 9 Inch No. B 29 • 10 Inch No. B 33. . -, ., .. 30 " .. 30 3 • . 40 .. lbs. tbs . t bs. tbs. lbl. tbs. lbs. lbl • 

---------- --------
• 31.5 34.1 37.7 41.4 ... .... .'" . ... 

• 2". 26.9 29.8 82.7 .... . ... .'" ._ .. 
10 20.1 21.8 24.1 26.5 26.0 2S.6 31.2 33.9 

11 16.6 lS.0 20.0 21.9 21.5 23.7 25.8 28.0 
12 14.0 15.1 16.8 1S.4 lS.l 19.9 21.7 23.5 
13 11.9 12.9 '''3 15.7 15.4 16.9 18.5 20.0 
I. 10.3 11.1 12.3 13.5 13.3 14.6 15.9 17.3 
I. ••• B.7 10.7 11.S 11.6 12.7 13.9 15.0 

1. 7.B a. • •• 10.4 10.2 11.2 12.2 13.2 
17 7.0 7.' ••• B.2 ..0 ••• 10.S 11.7 
I. 1-# •. 7 7.' •. 2 •. 0 ••• B .• 10.4 

IB '.6 0:0 ---0:7 ---v:3 7.2 7 .• ..7 ••• 
20 '.0 ••• •. 0 ••• ••• 7.2 7 .• ••• ------
21 4 .• ". ••• ..0 '.B ••• 7.1 7.7 
22 "2 <l5 '.0 ••• ••• • •• ..5 7.0 
23 3 .• 4.1 ". '.0 ". ••• • •• ••• 24 3.' 3 .• 4.2 ". ". '.0 • •• ••• 
2. 3.2 3.' 3.9 ". <l2 ". '.0 • •• 
2. 3.0 3.2 3 .• 3 .• 3 .• <l2 ". 5.0 
27 2 .• 3.0 3.3 3 .• 3 .• 3 .• "3 ". 
2. 2 .• 2 .• 3.1 3.' 3.3 3.7 "0 "3 
2. 2.' 2 .• 2 .• 3.2 3.1 3.' 3.7 "0 
30 2.2 2.' 2.7 2 .• 2 .• 3.2 3.' 3 .• 

31 2.1 '.3 2.' 2 .• 2.7 3.0 3.3 3.' 
32 ... . .... .... . ... 2.5 2 .• 3.1 3.3 
33 ... . . ... .... . .. . 2.' 2 .• 2 .• 3.1 

Fo, 'y.d~gs below 'he hu~y lin .. the .1.8"",;001 w~l be Jru.ter 'un the 
.no .... ble ;mi, fur J:" .... d .cHin,' - Jb span. 

Spacin,1 f~T 0 ... in"MIt ... <>floa tPIl moy be obtained from those in tables ... 
rollo .... : 

. . IQt.nslty of IoadiPIl f,om table . 
Requited I"",C"'Ii: - New in,",,,,i'y of~ X Computedlpac.nll f"'m table. 



•• CAMBRIA STEEL . 

SPACING OF OAMBRIA I-BEAMS FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet. center to center o f Bearn$. 
Maximum fibre Slress 16 000 pounds per square inch. 

...... STANDARD SPECIAL 

... - I.-BEA2\![ . I-BEAM. ..... 12 Inch No. B 41. 12 Inch No. B 105, 
• .,~ .. .0 .0 .0 .0 " "" l b •. lb •. lb • . Ibs . lb~. l b •. lb •. 

----------------------
10 38.4 40 .• 43.7 47.8 50.S 53.9 67.1 

11 31.7 33.5 36.1 39.6 42.0 ~. 47.2 
12 26.6 28.2 30.4 33.2 35.3 37.5 39.6 
13 22.7 24.0 25.9 2S.3 30. 1 3 L9 33.S 
I. 19.6 20.7 22.3 24.4 25.9 27.5 29.1 
15 17.1 18.0 19.4 21.3 22.6 2"0 25.4 

I. 15.0 15.9 17.1 1S.7 19.8 21.1 22.3 
17 13.3 ' .. 0 15.1 16.5 17.6 18.7 1 9.7 
18 11.8 12.5 13.5 ,,,. 15.7 16.6 17.6 
1. 10.6 11.2 12.1 13.2 1.., , ... 15.S 
20 • •• 10.1 10.9 12.0 12.7 13.5 ' ' '3 

21 8.7 ••• ••• 10,S 11.5 12.2 1 2.9 
22 7 .• ••• ..0 ••• 10.5 11.1 U.8 
23 7.3 7.7 8.3 •. 0 ••• 10.2 10.8 
2. •. 7 7.0 7 .• ..3 •. 8 ••• ••• 
25 •. 1 •. 5 ~ 7:7" ----s.l ---s.6 --e:l 

2. 5.7 •. 0 •. 5 7.1 7.5 •. 0 ... 
27 6.3 5 .• •. 0 6.6 7.0 7.' 7 .• 
28 ... 6.' 5 .• •. 1 •. 5 • •• 7.3 

•• ... .. 8 5.2 5.7 6.0 ••• •. 8 
30 ..3 .. 5 ... 5.3 5 .• •. 0 •. 3 

3 1 "0 ... '.5 5.0 5.3 5 .• 5 .• 
3' 3.7 .. 0 .. 3 .. 7 5.0 5.3 5 .• 
33 3 .• 3.7 .. 0 ... ' .7 5.0 5.2 
34 3.3 3.5 3.8 .., ... .. 7 ... 
35 3.1 3.3 3 .• 3 .• U ... 4.7 

36 3.0 3.1 3.' 3.7 3.9 '.2 ... 
For '\i.dnfo bolow the heavy Linu 'he ddloctlo". will be II"" .... . han the 

.nowabLe ,mit or tb .. '.~ ceiLing< - ~l. span. 
Spacini' roo- <)l H ic' .... itieo ofloa III&: '''''1 be ob,ained from.ru. Ln tabl", .. 

rollow", 
. . Inte",i" ol\oL>di"i r"'nI 'able 

Requ,~ spac,n, _ """""N- .--'- ,-,.,-,- X Cocnpu.ed spadn, r"'nl lable . 
.... 'D'_"1" 01. ng 



CAMBRIA STEEL. •• 
SPACING OF OAMBRIA. I ·BEAMS FOR UNI· 

FORM LOAD OF 100 LBS. PER 
SQUARE FOOT. 

l'ropcr distance in fcet. centcr to ~ntc r of Beam,. 
Maximum fibre stress 16 000 IXlunds per square inch. ..... STANDARD X-BEAM . .. - 15 Inch No. B 53 . .... 

• 4' .. '0 " 60 .. lb • . Ib8. lb • . l b •. lb •. 
--

10 62.8 64.. 68.8 72.7 76.6 

11 51.9 53.6 56.8 60.1 63.3 

" 43.6 45.0 47.7 50.5 53.2 
13 37.2 38.4 40.7 43.0 45.3 
1. 32.0 33.1 35.1 37.1 39.1 
15 27.9 28.8 30.6 32.3 340 

I. .4-5 25.3 26.9 28.4 29.9 
17 21.7 22.4 23.8 25.1 20.5 
1. 19.4 20.0 21.2 22.4 23.6 
19 17.4 18.0 19.0 20. 1 2 1.2 
.0 15.7 16.2 17.2 18.2 19.1 

21 14.2 14.7 15.6 16.5 17.4 •• 13.0 13.4 1 ... 16.0 15.8 
.3 11.9 12.3 13.0 13.7 14.5 
2. 10.9 11.3 11.9 12.6 13.3 
25 10.1 10.4 11.0 11.6 12.3 

2. •. 3 ••• 10.2 10.8 11.3 
.7 ••• • •• 0.' 10.0 10.5 

•• •. 0 •. 3 ••• •. 3 ••• •• 7.' 7.7 ••• ••• ..1 
30 7.0 7.' 7 .• •. 1 •. 5 

31 ••• •. 7 7.' 7 .• • . 0 
3' •. 1 •. 3 •. 7 7.1 7.5 
33 5 .• •. 0 •. 3 ..7 7.0 
34 5.' 5 .• 5 .• •. 3 • •• 3. '.1 '.3 5 .• ••• •. 3 

3. 4.. '.0 ' .3 ••• 5 .• 
For 'f;:dD~' lxlo ... h. beavy lind .he d.fIe<tions will be ,ru.er .h.o.n . h • 

• lIo ..... ble imi. or ~ ... ered c.ili."g. -,Jh .pan. 
Spacirl" for o. ,lll"JUl •• .,. 01"10 jlll ..... 1 be obtAin.d. (,om .booe in ... bles • • 

(olio",. : 
Intenl", <>fload ..... rrolD table . , bk 

Rtqui .... d. _pacln, - -N-'--'-fl~ X Computed l patlO&" f.om.... . 
.... 'nt .... 'ty <> IO&" 



" CAMDRIA STEEL. 

SPAOING OF OAMBRIA. I·BEAMS FOR UNI-
FORM LOAD OF 100 LBB. PER 

SQUARE FOOT. 
Proper distance in feet. center to center of Ikarns. 
Maximum fibre l ire., 16000 pounds per squ~ re inch. 

"- SPECIAL I-BEAM. .. -- 15 Inch No. B 109 . ..... 
m 6. 6 . 7. 7' •• .. Ib, • lb •• lb • • lba. lb •• 

--
10 86.6 90.5 94.' 9S.a 02.2 

11 71.0 74B 78.0 81.2 64. 
12 60.1 02.S 65.5 68.3 71.0 
13 51.3 53.5 55.9 58.2 60 .• 
I' '42 46.2 48.2 50.2 52.2 
I' 3B.5 40.2 41.9 43.7 ..... 
I. 33.S 35.3 36.9 38.4 39.9 
17 30.0 31.3 32.7 34.0 35.4 
IB 26.7 27.9 29.1 30.3 31.6 
19 24.0 25.1 26.1 27.2 28.3 
20 21.7 22.6 23.6 24.. 25.6 

21 19.6 20.5 21.4 22.3 23.2 
22 17.9 1S.7 19.5 20.3 21.1 
23 10.4 17.1 17.8 18.6 19.3 
2' 15.0 15.7 16.4 17.1 17.7 
2' 13.9 14.. 15.1 16.7 16.4 

26 12.8 13.4 14.0 14.5 15.1 
27 11.9 12.4 12.9 13.5 1 .. 0 
2B 11.0 11.5 12.0 12.5 13.0 
29 10.3 10.8 11.2 11.7 12.2 
30 9.6 10.1 10.5 10.9 11.4 

31 9.0 0.' 9.B 10.2 10.6 
32 B .• B.B 9.2 9.6 10.0 
33 B.O B.3 B.7 9.0 9.' 
34 7.' 7.B B.2 B.' B.B 
3. 7.1 7.' 7.7 B.O B.3 

36 6.7 7.0 7.3 7.6 7.9 
For "\i:0inro bolo .. ,b~ heny Un .. 'he dcRecti<»>. will be ,~.'. r tban lb. 

111"",ohlo ,mit or ~ .. ' .... d •• ningo - Jib lpan. , 
S~iDi' r.,. o' • in.enoIt;'" of l .. ,nl may be obu.iMd fftlm tbose l .. tabl ..... 

(ollow.: 
. • Tn' .... i', of 1O&dlq rrom tablo . ~ 

Required _poe,o, - Ne .. io ..... i'1 of LoadiDg X Compuled'plC!n; I'tlln ta bl •. 



CAMBRIA STEEL. 07 

SPACING OF CAMBRIA I-BEAMS FOR UNI. 
FORM LOA.D OF 100 LBS. PER 

SQUA.RE FOOT. 
Proper distance in feet, center to center of Beams. 
Max imum 6bre stren 16000 pounds per squa~ inch. ...... SPECIAL I~BEAM_ w._ 

15 Inch No. B 113 . . -I. 80 8' 00 O. wo ... lb • • lbe. Ib8 . lbe. lb8. 

10 112.2 116.0 120.0 123.9 127.8 

11 92.8 95.9 99.1 102.4 100.6 
12 77.9 80 .• 83.3 86.0 88.7 
13 66.4 08.7 71.0 73.3 75.6 
I. 57.3 59.2 01.2 63.2 65.2 
IS 49 .• 6 1.6 63.3 55.1 66.S 

10 43.8 45.3 46.9 46.' 49 .• 
17 38.8 40.2 41.5 42 .• ~2 
18 34.6 35.8 37.0 38.2 39.4 
1. 31.1 32.1 33.2 34.3 35.4 
20 28.1 29.0 30.0 31.0 31.9 

21 25.4 26.3 27.2 28.1 29.0 
22 23.2 24.0 24.8 26.6 20.4 
23 21.2 21.9 22.7 23.4 24.2 
2. 19.5 20.1 20.8 2 1.5 22.2 
2. 18.0 18.6 19.2 19.8 20.4 

2. 16.6 17.2 17.7 18.3 18.9 
27 15.4 16.9 16.5 17.0 17.5 
28 14.3 14.8 15.3 16.8 16.3 
29 13.3 13.8 14.3 14.7 15.2 
30 12.6 12.9 13.3 13.8 14.2 

31 11.7 12.1 12.5 12.9 13.S 
32 11 .0 11.3 11.7 12.1 12.5 
33 10.3 10.7 11.0 11.4 11.7 
3. 9.7 10.0 10.4 10.7 11.1 
3. 9.2 9.S 9.8 10.1 10.4 

3. 8.7 9.0 9.3 9 .• 9.9 
For St.dn,. belo .. the heny li_ the deA«tions .. ill be ,,,,,,.cr .hoD Ih 

. tlo .... bk ion;t (0. ~ .. ~re<l. oeiHD,' - Jb span. 
Sp.ciDi:I for ot , IDteD.iti .. ofloa in, ""y be obtained hom.booe In ",bl ... a' 

folio ..... : 
. IDte ... ity"rloadin, f",,,, table . 

RequIred ' pad .. , - Nn- ln tm , ily of loadi., X eon>puled.p>.CO na:;r",,,, I.ble. 



•• CAMBRIA. STEEL. 

SPACING OF OAMBRIA I·BEA.MS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in (eel , center 10 center of Beams. 
Maximum fibre Slre$$ 16 000 pounds per square inch. ..... STANDARD I-BEAMs.. .. - 18 Inch No. B 65. 20 Inch No. B 73 . .... 

I ;. •• • 0 •• 70 • • 70 70 

"" 
lb •• lb • • Ibll- lb". tbe. 'bo. lbl. 

-- -----------
10 94.3 99.S 104.5 109.2 124.7 130.1 135.3 

11 77.9 82.5 86.3 90.2 103.1 107.5 111.9 
12 65.5 69.3 72.6 75.S 86.6 90.' 94.0 
13 55.8 59.0 61.8 ... 6 78.B 77.0 BO.l 

" 48.1 50.9 53.3 55.7 63.6 66.4 69.1 
15 41.9 44.3 .... 48.5 55.4 57.S 60.' 
16 36.S 39.0 40.8 42.6 4B.7 50.8 52.9 
17 32.6 34.5 36.2 37.8 43.2 45.0 46.8 
18 29.1 30.8 32.2 33.7 3S.5 40.' 41.8 
19 26.1 27.6 28.9 30.2 "'6 36.0 37.5 
20 23.6 24.9 20.1 27.3 31.2 32.5 33.8 

21 21.4 22.6 23.7 24.S 28.3 29.5 30.7 
2. 19.5 20.6 21.6 22.0 25.8 26.9 28.0 
23 17.8 18.9 19.7 20.6 23.6 24.6 25.6 
24 16.4 17.3 18.1 19.0 21.7 22.6 23.6 
25 16.1 16.0 16.7 17.6 20.0 20.8 21.7 

26 13.9 14.8 15.6 16.2 18.6 19.2 20.0 
27 12.9 13.7 14.3 15.0 17.1 17.8 18.6 
28 12.0 12.7 13.3 13.9 16.9 16.6 17.3 
29 11.2 11.9 12.4 13.0 14.8 15.5 16.1 
30 10.6 11.1 11.6 12.1 13.9 14.5 15.0 

31 9.8 10.4 10.9 11.4 13.0 13.5 14.1 
3' 9.2 9.7 10.2 10.7 12.2 12.7 13.2 
33 8.7 9.2 9.6 10.0 11.5 11.9 12.4 
34 9.2 8.6 9.0 9.' 10.8 11.3 11.7 
35 7.7 8.1 8.5 8.9 10.2 10.6 11.0 

36 7.3 7.7 8.1 8.' 0.6 10.0 10.4 

Sp''''nlP for om. , in!C1U.itl .. olloading ..... ,. be obt:Uned fro ... th.ooe u. Lll.bl .. aa 
follow. : 

In~,,.oflo&diar from table . 
Requl.w opadnr - Ne .. la ten,lt,. of toadi", X eo...puled.~nr from l.b1e. 



CAMBRIA STEEL. " 
SPACING OF CAMBRIA I·BEAMS FOR 

FORM LOAD OF 100 LBS. PER 
UNI. 

SQUARE FOOT. 

rroper d istance in feet, center 10 center of Beams. 
M",~im \!m 6bre stress 16 000 pounds per square inch. ..... SPECIAL IwBEAlVL 

... - 20 Inch No. B 121. .-m '0 " '0 ,. 100 

"" lbll. lbll . lb • • lbll . lb • • 

10 156.4 100.9 106.1 171.4 1 'f6.6 

11 129.3 133.0 137.3 141.6 146.9 
12 108.6 111.7 115.4 119.0 122.6 
13 92.5 95.2 98.3 101.4 104.5 

" 79.8 82.1 ""8 87.4 90.1 
I. 69.6 71.5 73.8 76.2 78.5 

16 01.1 62.9 84. 60.9 09.0 
17 .4.1 55.7 57.5 59.3 01.1 
18 48.3 49.7 51.3 52.9 54, 
18 43.3 446 46.0 47.5 48.0 
20 39.1 40.2 41.5 42.8 441 

21 35.5 36.5 37.7 38.9 40.0 
22 32.3 33.2 34.3 35.4 36.5 
23 29.6 30.' 31.4 32.4 33.4 
2. 27.2 27.9 28.8 29.8 30.7 
2. 25.0 25.7 26.6 27.4 2S.3 

26 23.1 23.8 24.6 25.4 26.1 
27 21.5 22.1 22.S 23.5 242 
28 10.9 20.5 21.2 21.9 22.5 
2. 1S.6 19.1 19.8 20.4 21.0 
30 17.4 17.9 18.5 19.0 10.0 

31 16.3 10.7 17.3 17.8 18.4 
32 15.3 15.7 10.2 10.7 17.2 
33 1 ... 14.8 15.3 15.7 10.2 
34 13.5 13.9 '''' 14.8 15.3 
35 12.S 13.1 13.6 14.0 1 ... 

3. 12.1 12.4 12.S 13.2 13.6 

Sp.:tdnp to.-.,.ber In' .... ill" of lo.dina: Ptay be obtaiMd from thole in .... bl .... 
fol io ... : 

. . Intensity of l .... diDt; rrom labl.. . ~ 
Roq,,,red 'pac"'1 _ N' . f ] <Ii X C::>mpuud >pac"'l ..,mbbl,. . 

.,. In ...... " y 0 .,. nl 



• 

.. 0 OAMBRIA STEEL . 

SPAOING OF OAMBRIA I BEAMS FOR UNI. 
FORM LOAD OF 100 LBB. PER 

SQUARE FOOT. 
Proper distance in feet, center to ~Dter of I~ams. 
Maximum fibre stress 16000 p:lUnds per square inch. ..... STANDARD X-BEAMS . 

>0- 24 Inch No. B 89 . .... 
• 80 8 • 80 •• '00 

"" 
lb • . lb •. lb • . lb •• tba. 

10 185.5 192.7 199.0 205.2 2U.5 ............. 
11 153.3 169.3 164.' 169.6 174.8 
12 128.8 "'iaKs'" 138.2 142.5 146.9 
13 109.8 114.0 117.7 12 1.4 125.2 ,. 9407 98.3 101.5 104.7 107.9 
I. · ···82:6··· 85.6 88.' 91.2 .4.0 ,. 72.5 75.3 77.7 60.2 S2.6 
17 64.2 66.7 68.S 71.0 73.2 
18 57.3 69.5 61.4 63.3 65.3 
1. IB.4 53.4 55.1 56.9 58.6 
20 46.4 48.2 49.7 61.3 52.9 

21 42.1 43.7 45.1 46.5 48.0 
22 38.3 39.8 41.1 42.' 43.7 
23 35.1 36.4 37.6 38.8 40.0 
24 32.2 33.5 34.. 35.6 36.7 
2. 29.7 30.8 31.8 32.S 33.S 

2. 27.4 28.5 29.4 30.' 3l.3 
27 25.5 26.4 27.3 28.2 29.0 
28 23.7 24.6 21i.4 26.2 27.0 
2. 22.1 22.9 23.7 24.' 25.2 
30 20.6 21.4 22.1 22.8 23.5 

31 19.8 20.1 20.7 2L4 22.0 
32 IS.l IS.S 19.4 20.0 20.7 
33 17.0 17.7 IS.3 IS.S 19.4 
34 16.0 16.7 17.2 17.S IS.3 
3. 16.1 15.7 16.2 16.S 17.3 

3. 14.3 , ... 16.4 15.8 16.3 
y..,. .poeiD~ .bo"" .h~ dotted Ii ..... . "" u fe load. for bendine "'" erea", • • haa 

the oaf. mdl .... web crippiia,. " uplalnod on ~u 62 to M Indus["", 
..,~d.p 'M M:-;';';:'~" "",., mo, .... "'" ' om __ " ,,"a u 
Required lpatine _ . , .table X Computed lpaclne from table. 

" 



CAMBRIA STEEL. w , 

SPACING OF CAMBRIA I BEAMS FOR UNI-
FORM LOAD OF 125 LBB. PER 

SQUARE FOOT. 
Proper distance in rut, center to ~nter of Bcanu. 
Maximum fibre str«s 16 000 pounds per sqUIUC inch. ..... STANDAR D :I.-BEAMs.. 

... - 3 I nch No. B. !i . 4 I nch No. B 9. . -" ••• 6.' 7.' 7.' 8.' 0.' 1 0.15 
f~ l b •• l b • • lb • • l b •• lb •• , ... lb •• 

------ --------------
4 8.8 0.6 10.4 15.9 16.9 18.0 19.0 
6 6.6 0.1 6.0 10.2 10.8 11.5 12.2 

0 3 .• 4.3 .. 6 7.1 7.6 8.0 8.6 
7 ~ ------:r.l 3:4 6.2 6.6 6 .• 6.2 
8 2.2 2.4 2.6 .. 0 .. 2 .. 6 .. 8 

• 1.7 1 .• 2.0 3:'l "3:3 3':6" l---aB 
10 I.' 1.6 1.7 2.6 2.7 2.9 3.0 

11 1.2 1.3 1.4 2.1 2.2 2.' 2.6 
12 1.0 1.1 1.2 1.8 1 .• 2.0 2.1 
13 .... .... 1.0 1.6 1.6 1.7 1.8 
I. .... .. .. .. .. 1.3 1.4 1 .6 1.0 
16 .... .. .. .. .. 1.1 I.' 1.3 1.' 

16 .... .... .. .. 1.0 1.1 1.1 I. • 
17 .... .... .... . ... . ... 1.0 1.1 

~'". "t,cinf" bel_ the houy Un .. the deBoe'i" ...... ilI be i""",cr 'haD 'he 
.11<> .... bl. imi. Or pJ&. •• ",d cdlinp _ .l. l p.n. 

Spacinp for "'her int.,,"i,i .. 01 lo;r.dlnl may be obtained from 'hOI<: in table< as 
foilow-. : 

. . In,en, itv ofloadi", rrofll table 
R"'Iu,,,,d spac'II( - - N ]--1 of~ X Computed Ipad nl (rom ,obI • • 

..... "'''''' 'Y "'II: 



.0. OAMBRIA STEEL. 

SPACING OF CAMBRIA I BEAMS FOR UNI 
FORM LOAD OF 125 LBS. PER 

SQUARE FOOT. 

Proper distance in feel, center to cen ter of lle:l.ms. 
Maximum fibre slreu 16 000 pounds per squ:l. re inch. . - STANDARD I-BEAMS . .... 

5 Inch No. B 13. 6 Inch No. B 17 . .. ,.. 
• 9.7~ 12..2~ 14.7~ 12..26 14.ni 17.26 
fo, lb •• lb • • Ibll. lb • • lb • • lb • • --• 25.8 20.0 32.3 38.7 42.6 46.6 
6 16.5 18.0 20.7 ... 6 27.3 29.8 

6 11.5 12.0 14.4 17.2 18.9 20.7 
7 8.' ••• 10.6 12.6 13.9 15.2 
8 6.' 7.3 8.1 6.7 10.7 11.0 

• 6.1 '.7 6.' 7.7 8.' •. 2 
10 4.1 4.6 '.2 6.2 6.8 7.' 

11 3.' 3.8 4.3 '.1 '.6 6.2 
12 2 .• 3.' 3.6 <L3 ' .7 6.2 
13 2.' 2.8 3.1 3.7 <LO ••• 1. 2.1 2.' 2.6 3.2 3.5 3.8 
15 1.8 2.1 2.3 2.8 3.0 3.3 

16 1.6 1.8 2.0 2.' 2.7 2 .• 
17 1.4 1.6 1.8 2.1 2.' 2.6 
18 1.3 1., 1.6 1.. 2.1 2.3 
1. 1.1 1.3 1.' 1.7 1.6 2.1 
20 1.0 1.2 1.3 I.' 1.7 1.. 

21 .... 1.1 1.2 1.4 1.5 1.7 
22 .... 1.0 1.1 1.3 1.4 I.' 
23 .... .... 1.0 1.2 1.3 1.4 
24 .... .... . ... 1.1 1.2 1.3 
2. .... .... . ... 1.0 1.1 1.2 

26 .... .... .... . ... 1.0 1.1 
27 .... . ... .... . ... . ... 1.0 
28 .... .... . . . . .... . .. . 1.0 

t'O' .~.;nro below 'he heavy lin .. the defl«\;o". .. ill be , . eater \hn 'he 
al]""""ble ;mil or pl .... =d ceihnp _ .iv 1I>"D. 

Spacinp lor o,berlnltlUltlet of IQadi,,&" may be obtained ' .... m th"'" in ",hies ... 
fo]1o ... , 

. Inton.i.yorloadin/l;(<(1",.abl~ . 
R ":!u,r<:dop.ocinl - Now i"tons,'V or l""diDI X Compu.ed opaO'OI f<om I~bl •. 



CAMBRIA STEEL. 10. 

SPAOING OF OAMBRIA I.BEAMS FOR UNI· 
FORM LOAD OF 1!a5 LBS. PER 

SQUARE FOOT. 
Proper di5tr.ne~ in feet , cenler to c~nter or B~ams. 
Maximllm fibr~ slress 16000 pollnds per "ture inch. ...... STANDARD X-BEAMS . . ,- 7 Inch No. B 21 . 8 I nch No. B 25. ..... 

m 16 17~ '0 17.70 20.20 22.70 2 0.20 

""- tbe. lb • . lbe. lb • . lb •• lb •• IbIS . 
------------ --------

• 55.2 60.7 ~. 75.8 80.' 85.5 00.7 
5 35.5 38.2 41.1 --4.8.-6 " 6 1.4 54.7 58.1 

• 24.5 26.5 28.6 33.7 36.7 38.0 40.' 
7 18.0 19.5 21.0 24.8 20.2 27.9 29.6 
8 13.8 13.9 16.1 1:9.0 20.1 2 1.4 22.7 
0 10.9 11.8 12.7 15.0 15.9 16.0 17.9 

10 8.8 0.5 10.3 12.1 12.8 13.7 14.5 

11 7.' 7.0 •. 5 10.0 10.0 11.3 12.0 
12 0.1 ••• 7.1 8.' 8.0 0.5 10.1 

I' 5.2 5.7 •. 1 7.2 7 .• 8.1 8 .• I. 4.5 4.0 5.2 •. 2 ••• 7.0 7.' --- ---
15 a.9 4.2 ---.:6 5.4 5.7 •. 1 • . 5 

1. 3.5 3.7 4.0 4.7 5.0 5.3 5.7 
17 3.1 '.3 3 .• -.:2 --.:4 ---.:7 6:0 
18 2.7 2.0 3.2 3.7 4.0 4.2 4.. 
10 2.4 2 .• 2.8 3.4 3 .• 3.8 4.0 
20 2.2 2.4 2 .• 3.0 3.2 3.4 3.0 

21 2.0 2.2 2.3 2.8 2.0 3.1 3.3 
22 1.8 2.0 2.1 2.5 2.7 2.8 3.0 
23 1.7 1.8 1.0 2.3 2.4 2 .• 2.7 
24 1.5 1.7 1.8 2.1 2.2 2.4 2.5 
25 1.4 1.5 1 .• 1.0 2.0 2.2 2.3 

20 1.3 1.4 1.5 1.8 1.0 2.0 2.1 
27 1.2 1.3 1.4 1.7 1.8 1.0 2.0 
28 1.1 1.2 1.3 1.5 1.. 1.7 1.0 
20 1.1 1.1 1.2 1.4 I.. 1 .• 1.7 

. '0 • • paclap ~bo..., the dOUM li_ the .afe l""ds for kndjn~ are , ... at« Iban 
tho .... f. \o.od. fo. web crippUI'\i:, as uplainM o~ G.:!.. .. 62 10 65 h.c " . in. 

Fo. '~~f! below the h.avy lin .. the d. ;.".. will be ,reate. tbQ .h. 
al lowable ,,,,it 0' tLutered ceiliDi" - ah . paD. 

Spacln&> 10, o. er l,,' on.hkt of loa '"g maybe obt:tin.d from those 1 .. I~bl ... s 
follows , 
Requi ... d.pacing _ l ....... ityofloading from table X Com puled spaciDg { ""II> "ble. 

-r;e. iDlenoil.,. 9f loa4ing 



, .. CAMBRIA STEEL. 

SPAOING OF OAMBRIA I·BEAMS FOR UNI· 
F OR M LOAD OF 125 LBS. PER 

S QUARE FOOT. 

Proper distanee in feet , center to center of Beams. 
Mallimum fibre stress 16000 pounds per square inch. 

...... STANDARD J:~BEAMS" .. ~. 9 Inch No. 29 . 10 Inch No. 33. .. -;. 2> .. 30 3. .. 30 3 • 40 .... Iba. lb • . Ihe. lb •. lba . l b •. l b • . lb • . ------------------
S 25.2 27.2 30.2 33.1 ... ... ... . .. 
" 19.9 21.5 23.8 20.2 ... ... . .. . .. 

10 16.1 17.4 19.3 2 1.2 20.8 22.9 25.0 2 7.1 

11 13.3 14.4 16.0 17.5 17.2 18.9 20.7 22.4 
12 11.2 12.1 13.4 14.7 14.5 15.9 17.4 IIiS 
13 ".5 10.3 11.4 12.5 12.3 13.6 14.8 16.0 
1. S.2 S.O ".0 10.S 10.6 11.7 12.8 13.8 
15 7.2 7.7 S .• "., ".3 10.2 11.1 12.0 

1. •. 3 •. S 7.5 S.3 S.l S." O.S 10.6 
17 5.S S.O •. 7 7.3 7.2 7." S .• ".4 
I S 5.0 5.' •. 0 • . 5 M 7.1 7.7 S.' 
I. 4:6 --.:s """6"A 5.9 5.8 •. 3 S .• 7.5 
20 4.0 4.4 4.S 5 .• 5.2 5.7 ..2 • . S -- - - ----
21 3 .• 4.0 4.4 4.S 4.7 5.2 5.7 0.1 
22 ••• 3.0 4.0 ... 4.3 4.7 5.2 5.0 
23 •. 0 3.3 3.7 4.0 3." 4.3 4.7 5.1 
24 2.S 3.0 3.' 3.7 3 .• 4.0 4.' 4.7 
2. 2.0 2.S 3.1 3.' 3.3 3.7 4.0 4.3 

2S ••• '.S •. " 3.1 3.1 3.' 3.7 4.0 
27 2.2 2.' 2.7 2." 2." 3.1 3.' 3.7 
2S 2.1 2.2 2.5 2.7 2.7 2." •. 2 3.5 
2" 1.0 2.1 2.3 2.5 2.5 2.7 •. 0 3.2 
30 I.S I." 2.1 2.' 2 .• 2.5 2.S 3.0 ., 1.7 1.S 2.0 2.2 2.2 2.4 2.S 2.S 
.2 '" ... ... ... 2.0 2.2 2.' 2.6 

•• .. . .. . ... .. . I." 2.1 '.3 2.5 

For ' t.ci0f! belo .. . he h.,...,. Ii .... . he deflocliollS wlU be K' .... le' ,b. n the 
allo .... blc i .. i, r pl .... e...,d c.iU~", - .10 . pan. 

Spacinp 1<>. other in •• ",;';" of loadinK m. y be "bullied fl'Qm thOK tn tabl ..... 
{olio ... : 

InulISlty of Loadll>, from table 
Require.:! ' poein, - N . . f1Oa<l-' - X Compuled. . pad,,& fl'Olll ubLe . •• In~ns"y 0 In, 



OAMBRI A STEEL . '"' 
SPACING OF CAMBRIA I · BEAMS FOR UNI-

FORM LOAD OF 125 LBS. PER 
SQUARE FOOT. 

Proper distance in f~l. center to center of B~ams. 
Maximum fibre stress 16000 pounds p"r square inch. ..... STANDARD SPECIAL 

I-BEAM . I-BEAM. .. - --.... 12 Inch No. B 41. 12 I nch No. B 105. 

" "" 31.6 " 40 40 40 . 0 

I •• lhe . Iba. tbs. lb • . Iba. lb • . l b • . 
.---

10 30.7 32.5 35.0 3&3 40.0 43.1 45.7 

11 I 25.4 26.8 28.9 3 1.6 33.6 35.7 37.7 
12 21.3 22.5 24.3 26.6 28.2 30.0 31.7 
13 IS.2 19.2 20.7 22.0 24.0 25.5 27.0 
I ' 15.7 16.6 17.8 19.5 20.7 22.0 23.3 
1. 13.6 1'"4 15.5 17.0 18. 1 19.2 20.3 

16 12.0 12.7 13.7 1<l. 15.9 16.9 17.8 
17 

I 
10.6 11.2 12.1 13 .2 I 'll l <lO 15.8 

I S ••• 10.0 10.8 11.S 12.5 13.3 I 'll 
1. 8.' •. 0 •. 7 10.6 11.3 12.0 12.6 
20 7.7 8.1 8.7 •. 6 10.1 10.8 11.4 

2 1 7.0 7.' 7 .• 8.7 • . 2 •. S 10.4 
22 6.3 6.7 7.2 7 .• 8.4 S .• 

I 
• . 4 

23 '.6 6.1 6.6 7.2 7.7 6.2 S.6 
2. • . 3 '.8 6.1 6.6 7.1 7.6 7 .• 
25 ~~~ ----e.r- ---e:6 ~-rr 

26 <l6 <lS 6.2 6.7 6.0 6.' 0.8 
27 U <l6 <lS 6.2 6.6 6 .• 0.3 
2S 3 .• 'll <l6 ... 6.2 6.6 6.8 , 2. 3.0 3 .• U <l6 <l8 6.1 6.4 
30 3.' 3.0 3 .• <l3 <l6 <l8 '.1 

3 1 3.2 3.4 3.6 4.0 4.2 <l6 .. 8 
32 3.0 3.2 3.4 3.7 4.0 <l2 <l6 
33 2.S 3.0 3.2 3.6 3.7 .. 0 <l2 
34 2.7 2.8 3.0 3.3 3.6 3.7 3 .• 
36 2.6 2.7 2 .• 3.1 3.3 3.' 3.7 

36 2.4 2.6 2.7 3.0 3.1 3.3 3.6 
~'or ' \i,ciDt below ,he heavy lines the ddlccllo" ... ill be , .uler ,han tbe 

al1owabl. imlt r pta...ercd «j!ina.' -l" 'poI". 
Spod",. fOr other in • .,..i, i .. of loa Ina- may be .. btaiDCd fTOm ,h.,... iD t.bles as 

r .. llow.: 
• . ln~ ... ityof loadin, fTOa\tab)., 

Reqmred op.>e."I - New I~ loadi... X Compu.cd "p.>ciD, from table. 



w. CAMBRIA STEEL. 

SPACING OF OAMBRIA I·BEAMS FOR UNI- • 
FORM LOAD OF 125 LBS. PER 

SQUARE FOOT. 
Proper dislan<;f: in feet, ~nler to center or Beams. 
Maximum fib~ stress 16000 pounds per Iquare inch. .... STANDARD X-SEAM . ... - 15 Inch No. B 53 . . -I, 4. .. .0 I " . 0 

,~ lb a. Ib ... lbl. lbl . lb l . 
--

10 50.3 51.9 55.0 58.1 61.3 

11 41.5 42.9 45.5 ".0 50.6 
12 34.9 36.0 38.2 44.. 42.6 
13 29.7 30.7 32.5 34.. 30.3 

I' 25.6 26.5 28.1 29.7 31.3 
15 22.3 23.1 24.4 25.S 27.2 

16 19.6 20.3 21.5 22.7 23.9 
17 17.4 17.9 19.0 20.1 21.2 
16 15.5 16.0 17.0 17.9 18.9 
19 13.9 14.4 15.2 16.1 17.0 
20 12.6 13.0 13.8 14.5 15.3 

21 11.4 11.8 12.5 13.2 13.9 
22 10.4 10.7 11.4 12.0 12.7 
23 9.5 9.8 10.4 11.0 11.0 
2. 8.7 9.0 9.5 10.1 10.6 
25 8.0 •. 3 8.8 9.3 9 .• 

I 
26 7.' 7.7 •. 1 ••• 9.1 
27 6.9 7.1 7.5 •. 0 8.' 
2. 6.' 6.8 7.0 7.' 7.8 
29 8.0 6.2 6.5 6.9 7.3 
30 5.6 5.8 8.1 8. ' 6.8 

31 '.2 ••• 5.7 6.1 6.' 
32 4.9 '.1 5.' 5.7 6.0 
33 4.8 4.. '.1 '.3 '.8 
34 4.3 4.. 4.8 5.0 5.3 
35 U 4.2 4.5 4.7 5.0 

36 3.9 4.0 4.2 4.5 4.7 
For 'J>acl~" belo .. the heavy lines 'he d~Ou:lioDI ",ill boo ,,..at", than 'he 

.lIowabie timit 0< tl .... fed «ilinl' _ ~ •• I""n. 
Sp;>~iLlP for 01 ... lo •• ",i,i .. of 1010 '''IillB&y be obuojaed f,o", tbooe to tabla as 

folio ... ., 
. Inleo.i·7 oflo.odina:froml.Oble . 

Requi red opaClnl - New In.,,,,,,I'7 of~ X Compu.ed ' pac lDKfl'(>m table. 

l 



• 

CAMBRIA STEEL. >0, 

SPACING OF CAMBRIA. I·BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER 

SQUARE FOOT. 
Proper distance in feel, center to center of Beams. 
Maximum fibre stress 16000 IlQunds per $quare il\ch. -. 15In'hN'.~ ,,-..... 

;. ., . , ,~~ . " ., .... lb • . lb •• lb •• Iba. 

10 69.3 '12.4 75.6 78.6 81.8 

11 57.3 59.S 62.4 66.0 67.6 
12 48.1 50.3 62.4 .... 50.S 
I. 41,0 42.8 .4.7 46.5 46.4 
I. 35.4 36.9 38.5 40.1 41.7 
15 30.S 32.2 33.6 35.0 36.3 

1. 27.1 28.3 29.5 30.7 31.9 
17 "'"0 25.0 20.1 27.2 28.3 
18 21.4 22.3 23.3 24.3 25.2 
1. 10.2 20.0 20.9 21.S 22.7 
20 17.3 18.1 18.9 19.7 20.4 

21 15.7 16.4 17.1 17.8 18.5 
22 I .. ' 15.0 15.6 16.2 16.9 
2. 13.1 13.7 I ... I ... 15.5 
2. 12.0 12.0 13.1 13.7 1 .. 2 
25 11.1 U.6 12.1 12.6 13.1 

26 10.3 10.7 11.2 11.6 12.1 
27 ••• ••• 10.4 10.8 11.2 
28 8.8 •. 2 •. 6 10.0 10.4 
2. ~.~ 6.6 •. 0 ••• ~i '0 8.0 8.' 8.7 

• 1 7.2 7 .• 7 .• 8.2 8 .• 
32 6.8 7.1 7.' 7.7 8.0 

•• 6.' 6.7 6 .• 7.2 7.5 
34 6.0 6.' 6 .• 6.8 7.1 

•• •. 7 ••• 6.1 6.' 6.8 

• 6 5.' ••• •. 8 •. 1 ••• . -
Fo' .~i"f.~ belo ... 'he ~.avy lil\C~ the " 

will be KreOle. thon ' he 
allowoble in>l' or p\a<tered c<:,IlDI~ . 

Spacings fot o.ber ;n.eD.ilies of be: obt">,ned f!"(lm those In tahle~a. 
follows: 

1,".nlit1or1~inlf!"(lm table • 
Required .~ciD' _ Ne .. ;ntenlity of"""lOa:d.J1Ii X Computed ' P""'''8 from table. 



10 8 C.4...IlBBIA STEEL. 

BPAcmG OF OAMBRIA I·BEAMS FOR UNI· 
F ORM LOAD OF 125 LBS. PER 

SQUARE F OOT. 
Proper disttluct in feet , center to center of Beams. 
Maximum fibre streu 16000 pound. per square inch. ..... SPECIAL I-BEAM . ... - 15 Inch No. B 113, .-

" 80 ., 90 ., 100 
,~ l b • . l b • . l b • . lb • . ,,-- . . 

10 89.8 02.S 96.0 99.1 102.2 

11 74.2 76.7 79.3 81.9 84.5 
12 62.3 .4.. 66.6 68.S 71.0 
13 63.1 .... 66.S 58.0 SO., 
1. 45.8 47.4 ".0 50.0 52 .2 
1. 39.9 41 .3 42.7 44.0 46.4 

I. 35. 1 36.3 37.5 38.7 39.9 
17 3 1.1 32.1 33.2 34.3 35.4 
18 27.7 2B.7 29.6 30 .• 31.6 ,. 24.9 26.7 26.6 27.5 28.3 
20 22.4 23.2 24.0 24.8 25.6 

21 20.4 2LO 2LB 22.6 23.2 
22 18.6 19.2 19.8 20.5 2 1.1 
23 17.0 17.6 1B. l 1B.7 19.3 
24 15.6 16.1 16.7 17.2 17.7 
2. 14.. 14.. 15.4 15.9 16 .4 

2. IS.a 13.7 14.2 14.7 15.1 
27 12.3 12.7 13.2 13.6 14.0 
28 11 .5 11 .S 12 .2 12.0 13.0 
2. 10.7 11.0 11.4 11 .8 12.2 
30 10.0 10.3 10.7 11.0 11.4 

31 •. 3 • . 7 10.0 10.3 10.6 
3. •. 8 . .1 ••• • . 7 10.0 
33 8.' 8.' 8.8 •. 1 • •• M 7.8 8.0 8.3 8 .• ••• 3. 7 .• 7 .• 7.8 8.1 • . 3 

3. ••• 7.' 7.' 7 .• 7 .• 
For :t:info belo .. tM hea..,. 11_ the dclICCtlODI .. 111 be cru'e~ tha..m the 

.. no_blc ;lIIlt or C', .. rod CCil,all~" l paa. 
Spod~ (or OJ r r"t • ..al,1cs or "" lIIar be obu.r ... d rrom those ID ... bI ..... 

rou.....: 
Roqur..,d lpodnC- 'aN:Ir.::...~i"r=i~bk XC-poled IPllei...:: rr_ table. 



OAMBRIA STEEL. '0' 

SPACING OF OAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 126 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of BCllmll. 
Maximum fihc stress 16 000 pounds per square inch. ..... STANDA RD I-BEAMS _ .. - 18 Inch No. B 65. 20 Inch No. B 73 . ..... 

m " eo eo 70 eo 70 " ro" lb •. lb • . lb • . lb •. lb • . lb •• lb •. 
----------------------

10 75.4 79.S 83.0 S7.3 99.8 104.1 108.3 

11 02.3 60.0 09.1 72.2 82.5 86.0 89.6 
12 52.4 55.4 5S.0 SO.7 69.3 72.3 75.2 
13 44.6 47.2 49.5 51.7 59.1 0 1.0 84.1 
14 3S.5 40.7 42.0 44.6 50.9 53.1 55.2 
I. 33.5 35.5 37.1 3S.S 44.4 40.3 4S.1 

16 29.5 31.2 32.0 3U 39.0 40.7 42.3 
17 26.1 27.0 2S.9 30.' 34. 30.0 37.5 
18 23.3 24.6 25.8 27.0 30.8 32.1 33.4 
19 20.9 22.1 23.2 24.2 27.6 28.S 30.0 
20 lS.9 20.0 20.9 21.8 24.9 20.0 27.1 

.1 17.1 lS.l 19.0 19.5 22.6 23.0 24.6 
2. 15.0 10.5 17.3 lS.0 20.6 21.5 22.4 
23 14.3 15.1 15.S 16.5 18.9 19.7 20.' 
24 13.1 13.9 14.. lS.2 17.3 18.1 l S.8 •• 12.1 12.8 13.4 14.0 10.0 16.7 17.3 

26 11.2 11.8 12.4 12.9 14.8 15.4 16.0 
27 10.3 10.9 11 .5 12.0 13.7 14.3 14.9 
28 9.6 10.2 10.7 11.1 12.7 13.3 13.S 
29 9.0 9.5 9.9 10.4 11.9 12.4 12.9 
30 8.' 8.9 9.3 9.7 11.1 11.6 12.0 

3 1 7.8 8.3 8.7 9.1 10.4 10.8 11.3 
32 7.4 7.8 8.' 8 .• 9.7 10.2 10.6 
33 6.9 7.3 7.7 8.0 9.2 9.6 9.9 
34 6 .• 6.9 7.2 7.6 6.6 9.0 9.4 
3. 6.2 6 .• 6.8 7.1 8.1 6 .• 8.8 

38 5.8 6.2 8.4 6.7 7.7 8.0 8.' 
Spadnl' for otber Int .... ,.i .. of loadiD&" "'&Y be oblloiDed. from those in u bl .. a. 

follow", 
Int .... ityofL<>oa<lina:f.om uble . 

Requ lredlpaciol[ - New inWlli.y of loading X COlrlputodOpatLOC {.om ;able. 



110 CAMBRIA STEEL. 

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER 

SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16000 pounds per square inch. 

Distance SPECIAL I-BEAM_ 
between 20 Inch No. B 121. supports 

in 80 85 90 95 100 
feet tbs. ths. lhs. lhs. ths. 

10 125.1 128.7 132.9 137.1 141.3 

11 103.4 106.4 109.8 113.3 116.8 
12 86.9 89.4 92.3 95.2 98.1 
13 74.0 76.2 78.6 81.1 83.6 
14 63.8 65.7 67.8 69.9 72.1 
15 55.6 57.2 59.1 60.9 62.8 

16 48.9 50.3 51.9 53.6 55.2 
17 43.3 44.5 46.0 47.4 48.9 
18 38.6 39.7 41.0 42.3 43.6 
19 34.7 35.7 36.8 38.0 39.1 
20 31.3 32.2 33.2 34.3 35.3 

21 28.4 29.2 30.1 31.1 32.0 
22 25.9 26.6 27.5 28.3 29.2 
23 23.7 24.3 25.1 25.9 26.7 
24 21.7 22.3 23.1 23.8 24.5 
25 20.0 20.6 21.3 21.9 22.6 

26 18.5 19.0 19.7 20.3 20.9 
27 17;2 17.7 18.2 18.8 19.4 
28 16.0 16.4 17.0 17.5 18.0 
29 14.9 15.3 15.8 16.3 16.8 
30 13.9 14.3 14.8 15.2 15.7 

31 13.0 13.4 13.8 14.3 14.7 
32 12.2 12.6 13.0 13.4 13.8 
33 11.5 11.8 12.2 12.6 13.0 
34 10.8 11.1 11.5 11.9 12.2 
35 10.2 10.5 10.8 11.2 11.5 

36 9.7 9.9 10.3 10.6 10.9 

Spacings for other intensities ofloading may be obtained from those in tables as 
follows: 

Intensity ofl oading from table . 
Required spacing = New intensity of loading X Computed spacmg from table. 



CAMBRIA STEEL. 111 

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 125 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16000 pounds per square inch. 

Dis!&noo STANDARD I-BEA:M_ 
between 24 Inch No. B 89. suppor .. 

in 80 85 90 95 100 
reel Ibs. Ibs. Ibs. Ibs. Ibs. 

----
10 14S.4 154.2 159.2 164.2 169.2 ... ................. _-_. 
11 122.7 127.4 131.6 135.7 139.S 
12 103.1 '--Tb-iT- 110.5 114.0 117.5 
13 S7.S 91.2 94.2 97.2 100.1 
14 75.7 7S.7 S1.2 S3.S S6.3 
15 ·----66:6--· 6S.5 70.7 73.0 75.2 

16 5S.0 60.2 62.2 64.1 66.1 
17 51.4 53.3 55.1 56.S 5S.6 
IS 45.S 47.6 49.1 50.7 52.2 
19 41.1 42.7 44.1 45.5 46.9 
20 37.1 3S.5 39.S 41.0 42.3 

21 33.7 35.0 36.1 37.2 3S.4 
22 30.7 31.9 32.9 33.9 35.0 
23 2S.1 29.1 30.1 31.0 32.0 
24 25.S 26.S 27.6 2S.5 29.4 
25 23.7 24.7 25.5 26.3 27.1 

26 22.0 22.S 23.5 24.3 25.0 
27 20.4 21.1 21.S 22.5 23.2 
2S . lS.9 19.7 20.3 20.9 21.6 
29 17.6 lS.3 lS.9 19.5 20.1 
30 16.5 17.1 17.7 lS.2 lS.S 

31 15.4 16.0 16.6 17.1 17.6 
32 14.5 15.1 15.5 16.0 16.5 
33 13.6 14.2 14.6 15.1 15.5 
34 12.S 13.3 13.S 14.2 14.6 
35 12.1 12.6 13.0 13.4 13.S 

36 11.5 11.9 12.3 12.7 13.1 
For spacings above the dotled lines the safe loads for bending are greater than 

the safe loads for web crippling, as explained on pages 62 to G5 inclusive. 
Spacings for other intensities of loading may be obtained from those jn tables as 

follows: 
. . Intensity ofloading from table . 

ReqUired spacmg = New intensity of loading X Computed spacmg from table. 



no OAXBRIA STEEL. 

SPACING OF OAMBRIA I ·BEAMS FOR UNI· 
FORM LOAD OF 160 LB8. PER 

SQUARE FOOT. 
Proper distance in reet , center to cenler o r )k&ms. 
Muimum fibre ItrClioS 16000 pounds per Iq".re incb. - STANDARD X-BEAMS. -. - 3 Inch No. B 5 . 4 Inch No. B 9. 

0 ••• .~ 7.' M ~ . ~ >0 •• ... lb •. lb •. lb • . lb •. Iba . lb •. l b • . ----------------------
• 7.' 8.0 8 .• 13.3 1U 15.0 I tS.9 
6 4.7 6.1 6.' 8.' • . 0 ••• 10.2 

• 3.3 3.' 3.8 ••• • . 3 • . 7 7.1 - - 2.8 7 2.' 2 .• 4.3 4.. 4.. 6.' 
8 1.8 2.0 ••• 3.3 3.6 3.7 4.0 

• L. 1 .• 1.7 2 .• 2.. 3.0131 
10 1.2 1.3 1.' 2.1 2.3 2.4 2.6 

II 1.0 1.1 1.1 I .• 1 .• 2.0 2.1 
I . ... .. . 1.0 1.6 I.. 1.7 I .• 
13 ... .. . .. . 1.3 1.' 1.' 1., 
1. . .. .. . .. . 1.1 I.' I.. 1.3 
16 .. . .. . ... . . . 1.0 1.1 1.1 

I. .. . I .. . 
.. . .. . .. . . . . 1.0 

For >pac;"", bdow lb. hcuy lina the deft,..,tJoat ..ill be crealer ,h . .. the 
alIowabl" lim;' for pI ... t.o~ ceiliDO:O _ " •• "",n, 

Spae:lnp for other IOlelOll,1a ofIoadUoti; ..... ,. bcobtalned fr ..... tll_ In labia., 
foll_: 

1.tenalty of mct., r ...... labl,o 
Rcquirul l po.cinJ: - N_ bo_~I,. ollooodUoa X eom""lot<ilp&ciD& from labia. 



CAMBRIA STEEL. US 

SPAOING OF OAMBRIA I-BEAMS FOR UNI. 
FORM LOAD OF 150 LBS. PER 

SQUARE FOOT. 

Proper distan~ in feet, center to center of Beam!!., 
Maximum fibre stress 16 000 pounds per square inch. 

..... STANDARD I-BEAMS . .... -- 5 Inch No. B 13. 6 Inch No. B 17. 
• .. 9.76 12.26 14.76 12.26 14.76 17.26 

lb •• lb • • lb • • lb •• lb •• lb •• 
--, 21.5 24.2 26.9 32.S 35.5 38.S 

5 13.S 15.5 17.2 20.7 22.7 24.8 

6 •. 8 10.S 12.0 14.3 15.8 17.2 
7 7.0 7 .• 8.8 10.5 11.6 12.7 
8 5.4 6.1 6.7 •. 1 •. " •. 7 
6 4.. 4.8 5.3 6.' 7.0 7.7 

10 3.' 3 .• 4.3 5.' 5.7 6.' 

11 '.8 3.2 3.6 4.3 4.7 5.1 
12 2.4 '.7 3.0 3.6 3." 4.3 
13 2.0 2.3 2.5 3.1 3.' 3.7 
14 1.8 2.0 ••• 2.6 2." 3.2 
15 1.5 1.7 1.. 2.3 2." 2 .• 

16 1.3 1.5 1.7 2.0 2.2 2.4 
17 I.. 1.3 I.. I .• 2.0 2.1 
18 1.1 I.' 1.3 1.6 1.8 I." 
1. 1.0 1.1 I.' I.' 1.6 1.7 
20 .... 1.0 1.1 1.3 I.' I.. 

• 1 .... .... 1.0 I.' I. • 1.4 
.2 .... .. .. 

I 
. .. . 1.1 1.2 

I 
I.' 

23 .... .... .. .. 1.0 

I 
1.1 1.2 

.4 .... .... .... .... 1.0 1.1 

.5 .. .. ... . .. .. .... . ... 1.0 

For "~cinfo below th~ hu'7 lin .. 'he de!l«.io"", ",ill be steater 'han th • 
• now.ble imi. or plastered ceilinp _ I lo IpaD. 

Sp.>dnp wr o,her 101.noi ,i .. of loadi"&" ma.y be ob\2ined from ,Mse;D tables as 
followl : . 

In'enoilyof l""dina: from table 
R"'Iuite<l l padn&" - N~ .. ; .. ",,,,,,lIy Olloadln&" X Co",pu,.d l~&" rrom tabl. 



". CAMBRIA STEEL. 

SPAOING OF CAMBRIA I ·BEAMS FOR UNI· 
FORM LOAD OF 150 LBS. PER 

SQUARE FOOT. 
Proper distance in fe et, ccnter to center of ne~ms. 
Maximum fibre stress 16 000 pounds per square inch. 

...... STANDARD X-BEAMS . .. - 7 Inch No. B 21 8 Inch No. B 25 . ..... 
" 

,. 
'M 2. 17.715 20.26 22.715 2 1:1.20 

"" Ibs . Ibs. Iba. lb • • lba. lb l . I bll. 
-- --------------
• 46.0 ".8 53.6 63.2 66.9 71.2 75.6 
5 29.4 31.8 34.3 -46:4" - 42.8 .... 48.4 

0 20.4 22.1 23.8 28.1 20.7 31.7 33.0 
7 15.0 16.2 17.5 20.6 21.8 23.3 24.7 

• 11.5 12.4 13.4 16.S 16.7 17.8 18.9 
9 9.1 9.8 10.6 12.5 13.2 14.1 14.9 

10 7.' 8.0 8 .• 10.1 10.7 11.4 12.1 

11 •. 1 ••• 7.1 8.' 8.8 9.' 10.0 
12 5.1 5.5 8.0 7.0 7.' 7.9 8.' 
13 4.. 4.7 5.1 • . 0 8.3 •. 7 7.2 

l' 3.8 4.1 4.4 5.' 5.5 5.8 ••• - -- aT ---
15 3.3 3.8 4.5 4.8 5.1 5.' 

1. 2.9 3.1 3.3 3.9 4.2 4.5 '.7 
17 2.5 2.8 3.0 ---:u;- ----s:r 3:9 -.:2 
18 2.3 2.' 2 .• 3.1 3.3 3.5 3.7 
19 2.0 '.2 2.' 2.8 3.0 3.' 3.' 
20 1.8 2.0 2.1 2.5 2.7 2.8 3.0 

21 1.7 1.8 1.9 2.3 2.' 2.0 2.7 
22 1.5 1.0 1.8 2.1 2.2 2.' 2.5 
23 I.. 1.5 1 .• 1.9 2.0 2.2 2.3 
2. 1.3 1.. 1.5 1.8 1.9 2.0 2.1 
25 1.2 1.3 I.' 1.. 1.7 1.8 1.9 

2. 1.1 1.2 1.3 1.5 1 .• 1.7 1.8 
27 1.0 1.1 1.2 1.4 1.5 1 .• 1.7 
28 .... 1.0 1.1 1.3 1.4 1.5 1.5 
29 .... .... 1.0 1.2 1.3 I.' 1.' 

Fo,"paci~ .. bo..., the dot,ed lints the ule l~d. forbtndin~.,.., K ... 'or,h.n 
the ufo load. r web crip~lini. u uplalned On pa, •• 62 10 6,5 inc u<ive. 

For "\f,;;Lnro bolo ... , e hu.ry ]io .. the deBe<:.ionl ",m be ,reater ,h.n lhe 
all_able imit or tlu,,~ ""mnp - C,_"!>"1l. 

Spacinp for oller in,elUili<:sorl"" -n, may be obtained fro", lh_ In lObi ... as 
foliowl' 

, . I n' .... ilyoflNdil\ll:r..,mt.o.ble . 
Requited 'p<IC>nK _ - New HI,on';ly cr~ X Compuled s!>"c,ng from table. 

-



CAMBRIA STEEL. U6 

SPACING OF CAMBRIA I .BEAMS FOR UNI · 
FORM LOAD OF 150 LBB. PER 

SQUARE FOOT. 
Proper distance in feet, center to ccntcr o f Beam;. 
Muimum fibre Sl ress 16000 pounds per _quare inch. ..... STANDAR D I - B EAM S . .. - 9 Inch No. B 29 • 10 Inch No. B 33. . -" ., ., 30 " ., 30 " 40 .. lb8. lb • • lb •• lb •• lb • • lb •• lb •• lb •• 

--------------- --
8 21.0 22.7 25.2 27.6 .... .... .... .... 
• 16.6 17.9 19.9 21.8 .... .... .. .. . ... 

10 13.4 14.5 16.1 17.7 17.4 19.1 20.8 22.6 

11 11.1 12.0 13.3 14.6 14.4 15.8 17.2 18.7 
12 •. 3 10.1 11.2 12.3 12.1 13.3 14.5 15.7 
13 7 .• 8 .• B.5 10.5 10.3 11.3 12.3 13.3 
1. •. 8 7.' 8.2 •. 0 8.9 •. 7 10.6 11.5 
1. •. 0 0.5 7.2 7.B 7.7 8.5 9.3 10.0 

1. ••• 5.7 8.3 6 .• 6.8 7.5 8.1 8.8 
17 4.. 5.0 5 .• 6.1 6.0 6 .• 7.2 7.8 
18 4.l 4.5 5.0 '.5 5.' 5 .• ••• 7.0 
19 3:"7 4.0 4T 4:9 4.8 5.3 5 .• 6.3 
20 3.' 3 .• 4.0 4.4 4.4 4.. 5.2 5 .• --------
2 1 3.0 3.3 3.7 4.0 3 .• 4.3 4.7 5.1 
22 2.8 3.0 3.3 3.7 3.6 ••• 4.. '.7 
23 2.5 2.7 •. 0 3.3 3 .• 3.6 3 .• 4.. 
2. 2 .• 2.5 2 .• •. 1 3.0 3.3 3 .• 3 .• 
25 2.1 2.3 2 .• 2.8 2 .• 3.1 3.3 3 .• 

2. 2.0 2.1 2.' 2.6 2 .• 2 .• •. 1 3.3 
27 1.8 2.0 2.2 2.' 2.' 2 .• 2 .• 3.1 
28 1.7 1.. 2.1 2.3 2.' 2.' '.7 2 .• 
2. 1.6 1.7 1.. 2.1 2.1 2.3 2.5 2.7 
30 1.' 1 .• 1 .• 2.0 1 .• 2.1 2.3 2.5 

31 1.' 1.5 . ~:: I 1.8 1.8 2.0 2.2 2.3 
32 ... .. . .... 1.7 1 .• 2.0 2.2 
• 3 .... .... .... . ... 1 .• 1 .• 1 .• 2.1 

For 'y.do~ below .he hu.,. line> ,be ddectio~1 .ilI be Ir<:a,or 'han ,h. 
allo •• ble ;mlt or cr.u,e,e<I CC;1ini' - J'- """n. 

Spacinp £0, 0 or Intenshiet ofloa ,n, m~y be obtaln«l f,om ,h_ 10 '.bl .... 
follow. : 

• . !o,on, i,,.of!oAd'I>II: f,om table . 
R"'Iu"",,d ,pac,,,&, - New in"'''','y onoadinl X Compule<llp:>Cl,,&, from ubi •. 

. 



u. CAMDRIA STEEL. 

SPAOING OF OAMBRIA I.BEAMS FOR UNI. 
FORM LOAD OF 160 LBS. PER 

SQUARE FOOT. 
Proper distance in feet , center to center of Beam" 
Maximum fibre stress 16000 pounds per $C{uarc inch. ..... STANDARD SPECIAL .. - I-BEAM. I-BEAM . . - 12 Inch No. B 41. 12 Inch No. B 105 . • 3>~ • 6 4. 4 • 46 6. 66 ... lb, . IbR. lb • . lbl . lb •. l b • . l b •. ----------------------

10 25.6 27.1 29.1 31.9 33.9 36.0 38.0 

11 21.1 22.4 24.1 26.3 28.0 29.7 31.4 
12 17.8 IS.S 20.2 22.1 23.5 25.0 26.4 
13 16.1 16.0 17.2 18.9 20.0 21.3 22.5 
1. 13.1 13.S 14.9 16.3 17.3 18.S 19.4 
I . 11.4 12.0 13.0 14.2 15.1 16.0 16.9 

16 10.0 10.6 11.4 12.5 13.2 1<C0 14. 
17 8 .• ••• 10.1 11.0 11.7 12.4 13.2 
18 7 .• 8.3 •. 0 •. 8 10.5 11.1 11.7 ,. 7.1 7.' 8.1 8.8 ••• 10.0 10.5 
20 6.' 6.8 7.3 8.0 8.5 •. 0 9.5 

21 5.8 6.1 6.6 7.2 7.7 8.2 8.6 
22 •. 3 5.6 6.0 6.6 7.0 7.' 7.9 
23 48 5.1 5.' •. 0 6.' 6.8 7.2 
24 ••• 4.7 5.1 '.5 5 .• 6.2 6.6 
25 --;;;:r- '"'4:3 --.-:7 -rr- 5:4 5:s1---eI 

2. 3.8 '.0 .. 3 '.7 5.0 5.3 5 .• 
27 3 .• 3.7 40 ••• ••• 49 5.2 
28 3.3 3.5 3.7 41 '.3 46 49 
2. 3.0 3.2 3.5 3.8 4.0 43 4. 
30 2.8 3.0 3.2 3.' 3.8 40 42 

3 1 2.7 2.8 3.0 3.3 3.5 3.7 '.0 
32 2.' 2 .• 2.8 3.1 3.3 3.' 3.7 
33 2.3 2.5 2.7 2 .• 3.1 3.3 3.' 
34 2.2 2.3 2.5 2 .• 2 .• 3.1 3.3 
3. 2.1 2.2 2.' 2 .• 2.8 2.9 3.1 

3. 2.0 2.1 2.2 2.5 2 .• 2.8 2.9 --
For .~~ below the Mary linet the d.Se<:UON .. ill be , rta«,. .ban the 

allowabLe iml. oroJ:':"""d •• Iliap~.h .pan . 
Spacinp for « Ir.lensid .. of '''II: may he obt>.iocd fT<)lll , booe ln t.bl .. a. 

follows: 
. Int.n. llyofloadi1lll f",m table . 

R<qulrcd "pacln, - - New in .. ".i,y of~ X Com puted "pac,n, from "'hie. 



CAMBRIA STEEL. U7 

SPAOING OF OAMBRIA I ·BEAMS FOR UNI_ 
FORM LOAD OF 150 LBS. PER 

SQUARE FOOT. 
I'roper distance in fed. cente r to center o r Beams. 
:'Iaximu.m fibre 'Iresl 16000 pouuds per square inch. 

...... STANDARD X-BEAM S . .. - 15 Inch No. B 53 . . -" ., " '0 I " 60 ... lbs • lbs . lbs . l bs. l bs. 

10 41.9 43.2 45.8 48.4 51.1 

11 ""6 35.7 37.9 40.0 42.1 
12 29.1 30.0 31.8 33.0 35.5 
l a 2~. 25.6 27.1 28.7 30.2 
l ' 2 1.4 22.1 23.4 24.7 20.1 
15 1S.0 19.2 20.4 21.5 22.7 

1. 10.4 10.9 17.9 1S.9 19.9 
17 1~5 15.0 15.9 16.8 17.7 I. 12.9 13.3 l U 15.0 15.8 
1. 11.6 12.0 12.7 13.4 lU 
20 10.5 10.8 11.5 12.1 12.8 

2 1 •. 5 ••• 10.4 11.0 11.6 
22 •. 7 ••• •. 5 10.0 10.6 
2a 7 .• 8.2 •. 7 •. 2 ..7 
24 7.3 7.5 •. 0 ••• ••• 25 •. 7 ••• 7.a 7 .• •. 2 

2. •. 2 ••• ••• 7.2 7 .• 
27 '.7 5 .• •. 3 6 .• 7.0 
2. '.3 5.5 ••• •. 2 •. 5 
2. 5.0 5.1 '.5 5 .• ..1 
30 ~7 ~. '.1 5.' 5.7 

a l U ~. ~. 5.0 5.3 
32 U U U ~7 5.0 
33 a .• ~o u U ~7 
34 3 .• 3.7 ~o U U 
35 3.' 3.5 3.7 ~o ~2 

36 3.2 3.3 3.5 3 .• 3 .• 
F .... ' t,cinfo' below \h~ h~ .... y ti!lel Ih~ deflection, will be KTe. l<r than Ih. 

a!low.bl~ imit or ~I .. ter<:d coilinp - c., .pan. 
Sp"cin~ f .... 01 ~r int<nli''eo ona. inll: .... y be obta'n<d from those in tabla as 

folio ... ., 
lote.wtyofLoadin&t'tolllbbl< . 

Required . padna; - N ' . of Load' X Compllted . pa<:,n; from •• bl •. ew,,,,,,,,"uy Inll: 



us CAMB RIA S T E EL. 

SPAOlNG OF CAMBRIA I·BEAMS FOR UNI. 
FORM LOAD OF 150 LBS. PER 

SQUARE FOOT. 
Proper distance in fect. center to center of Beams. 
Muimum fibre stress 16 000 pounds per square inch. ..... SPECIAL X-BEAlYI.. .... 

15 Inch No. B 109 . . -m 60 6 ' 70 70 '0 

"" lb • . lb • . lb •. Iba. lbs. 
~~ 

10 57.7 60.3 62.9 65.5 68.2 

11 47.7 49.8 62.0 M2 66.S 
12 40.1 41.9 43.7 45.5 47.3 
13 34,0 35.7 37.2 38.8 40.3 
I. 29.S 30.8 32.1 33.4 34.8 
15 25.7 26.S 28.0 29.1 30.S 

18 22.6 23.6 24.6 25.6 26.6 
17 20.0 20.9 21.S 22.7 23.6 
18 17.8 18.6 19.4 20.2 21.0 
IB 16.0 16.7 17.4 18.2 18.9 
20 14.. 15.1 15.7 16.4 17.0 

21 13.1 13.7 14.3 14.9 16.5 
22 11.9 12.5 13.0 13.5 14.1 
23 10.9 11.4 11.9 12.4 12.9 
2. 10.0 10.5 10.9 11.4 11.B 
25 9.2 9.8 10.1 10.5 10.9 

26 8.5 8.9 9.3 B.7 10.1 
27 7.9 8.3 8.6 9.0 9.3 
28 7.' 7.7 8.0 8.' 8.7 
29 6.9 7.2 7.5 7.8 8.1 
30 6.' 6.7 7.0 7.3 7.6 

~~-

31 6.0 6.3 6.5 6.8 7.1 
32 5.6 5 .• 6.1 6.' 6.7 
33 5.' 5.5 5.8 6.0 6.' 
04 5.0 5.2 5.' 5.7 5.B 
36 4.7 4.B 5.1 5.' 5.6 

38 4.5 4.7 4.9 5.1 5.3 
F .... "~. bol<>w the huvy 11_ 1M d. lIec, io", wijl be I",ale. ,ban .m. 

allowable ;mi. {o~ ... red ceiliDI.~t' .pan. 
Spaci"l" lOr r intensities of inll: may be obtaillCd fron> thOle in \;tbl .... 

follows ' 
Intensity ofloadi"ll from tabtc 

Required . paoll'll: - New i .. t .... i.y ofTc;d;~ X CompuICd . pad"ll frorntablc. 



CAMBRIA STEEL. ... 
SPACING OF OAMBRIA I-BE.A.14S FOR UNI· 

F OR M LOAD OF 150 LBS. PER 
SQUARE FOOT. 

Proper distance in feet, center to center or Beams. 
Muimum fibre stres.5 16000 pound. per sqllare ineh. .. - SPECIAL I-BEAM_ .. - Hi I nch No. B 113 . .... .. 80 " .0 " '00 ,- lb •• lb •• lb •• lb •• lb •. 

10 74.8 77.4. 80.0 82.6 85.2 

11 61.8 63.9 60.1 6S.3 70.4 
12 62.0 6S.7 66.5 57.4 59.2 
13 44.3 45.8 47.3 46.9 60.4 
14 3S.2 S9.5 40.S 4.2.1 43.5 
16 3S.S ... 4 36.5 36.7 37.9 

16 29.2 30.2 S1.2 32.3 33.3 
17 25.9 26.S 27.7 28.6 29.5 
18 2S.1 2S.9 24.7 25.5 26.S 
10 20.7 21.4 22.2 22.9 2S.6 
20 I S.7 19.3 20.0 20.6 21.S 

2 1 17.0 17.5 1S.1 I S.7 19.5 
22 15.5 16.0 16.6 17.1 17.6 
23 

I 
14.1 14.6 15.1 15.6 16.1 

24 I S.0 l S.4 1S.9 14.3 14.8 
26 12.0 12.4 12.8 13.2 I S.6 

26 11.1 11.4 11.S 12.2 12.6 
27 10.3 10.6 11.0 11.3 11.7 
28 0.6 0.0 10.2 10.5 10.9 
20 8.0 0.2 0.' 0.8 10.1 
30 8.3 8.8 8.0 0.2 0.6 

31 7.8 8.0 8.3 6.6 8.0 
32 7.3 7.6 7.6 8.1 8.3 
33 6.0 7.1 7.3 7.6 7.6 
34 8.6 6.7 6.0 7.1 7.4 
35 6.1 6.3 6.6 6.7 7.0 

38 6.8 6.0 6.2 ... 6.6 

For "r,cinl£ betow th~ huvy lina .he deft..,tlono wILt be , . .... ". ,boon ,he: 
allowoble ;eni. o. tLo .. cred ceil;n,' _ ~ . paR. 

Spaci .. ,. for o. or In.enohiet or 100. I ""Y be obul".d f.om .h....,;n "'bI .... 
follows: 

lnlenti'yoflc:.dinlfro.",ble . ' 
Requlred spadnl _ N ' I rLd~'- X Com",,'ed.pa~'lIl:f ....... tab.c . ... 'n ....... yo 00. '''I: , 



... CAM.BRIA STEE L . 

SPACING OF OAMBRIA I·BEAMS FOR UNI-
FORM LOAD OF 150 LBB. PER 

SQUARE FOOT. 
Proper distance in feet , center 10 center of Beam,. 
Maximum fibre slrt'Si 16 000 pound$ per square inch. ..... STANDARD I-BEAMS. 

"'- 18 Inch No. B 65. 20 Inch No. B 73 . .. ,.. 
" " 6. eo 7. 6. I 7. 76 ,& lb •. Iba . lbl . lb , . lb • . lb •. lb , . 

-------------- --------
10 62.9 66.5 69.6 72.S 83.2 80.7 00.2 

11 51.9 55.0 67.6 60.2 6S.7 71.7 74.6 
12 43.7 46.2 48.4 50.6 67.S 60.2 62.7 
13 37.2 39.4 41.2 43.1 49.2 61.3 53.4 

" 32.1 33.9 35.5 37.1 42.' 44.3 40.0 
15 27.9 29.6 31.0 32.3 37.0 38.5 40.1 

16 246 26.0 27.2 28.4 32.5 38.9 35.2 
17 21 .S 23.0 24.1 25.2 28.8 30.0 31.2 
18 19.4 20.6 21.5 22.5 25.7 26.S 27.S 
19 17.4 18.4 19.3 20.2 23.0 240 25.0 
20 15.7 16.6 17.4 18.2 20.S 21.7 22.6 

21 14.3 15.1 15.8 16.5 18.9 19.7 20.5 
22 13.0 13.7 14.' 16.0 17.2 17.9 18.6 
23 11.9 12.6 13.2 13.8 15.7 16.4 17.1 
34 10.9 11.5 12.1 12.6 14.4 15.1 15.7 
25 10.1 10.6 11.1 11.6 13.3 13.9 14.' 

26 9.3 9.8 10.3 10.8 12.3 12.8 13.3 
27 8.6 9.1 9.6 10.0 11.4 11.9 12.4 
28 8.0 8.5 8.9 9.3 10.6 11.1 11.5 
29 7.S 7.9 8.3 8.7 9.9 10.3 10.7 
30 7.0 7.' 7.7 8.1 9.2 9.6 10.0 

31 6.5 6.9 7.2 7.6 8.7 g.O g., 
3. 6.1 6.5 6.8 7.1 8.1 8.5 8.8 
33 5.8 6.1 6.' 6.7 7.6 8.0 8.3 
34 5.' 5.8 6.0 6.3 7.' 7.5 7.8 
35 5.1 5.' 5.7 5.9 6.8 7.1 7.' 

36 .. g 5.1 5.' 0.6 6.' 6.7 7.0 

S~dnll.' for oiM. 'ot.",illu of!oadinC _y be ob'.ine<! fro ... ,h_ In tabl .... 
1011<> ... : 

t Dtcnfityof\oo.di", from table . 
Required fpacl"l_ R .... l"tenshy of \oo.dinll. X Compu,ed.paI''''C from table. 
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CAMBRIA STEbL. ,., 

SPACING OF OAMBRIA I ·BEAMS FOR UNI· 
FORM LOAD OF 150 LBS. PER 

SQUARE FOOT. 

Proper distance ill feet, center to center of Beams. 
Maximum fi bre st ress 16000 pounds per square inch. ..... SPECIAL I-BEAM . .... 

20 Inch No. B 121. .-;, so s, 0O I 0' '00 
~, Ibs . lbs. Ibe. Ibs. l bs. 
--

10 104.3 107.3 110.8 114.2 117.7 

11 86.2 88.7 01.5 9 ... 97.3 
12 72.4 74.5 76.9 79.3 81.8 
13 61.7 63.5 65.5 67.6 69.7 
I . 53.2 S4.7 56.5 58.3 60.1 
IS 46.3 47.7 40.2 50.8 52.3 

16 40.7 41.0 43.3 .. 6 46.0 
17 36.1 37.1 38.3 39.5 40.7 
18 32.2 33.1 342 35.3 36.3 
19 28.9 20.7 30.7 31.6 32.6 
20 26.1 26.8 27.7 28.6 29.4 

21 23.6 24.3 25.1 25.9 26.7 
22 21.5 22.2 22.9 23.6 24.3 
23 10.7 20.3 20.9 21.6 22.3 
2. IS.l 18.6 19.2 19.5 20.4 
2s 16.7 17.2 17.7 IS.3 IS.8 

26 15.4 15.9 16.4 16.9 17.4 
27 14.3 14.7 15.2 15.7 16.1 
28 13.3 13.7 14.1 14.8 15.0 
29 12.4 12.8 13.2 13.6 14.0 
30 11.6 11.9 12.3 12.7 13.1 

31 10.9 11.2 11.5 11.9 12.3 
33 10.2 10.5 10.8 11.2 11.5 
33 9.6 9.9 10.2 10.5 10.S 
34 9.0 9.3 9.6 9.9 10.2 
3. 8.s 8.8 9.0 9.3 9.6 

36 8.0 8.3 8.s 8.8 9.1 
Sp>oclnll" for otherlntcnl iti .. or loadini\ may be obtained (rom tho... in tabln as 

follow. : 
. . In t~n.ityorJoading rrom table . 

R oqu'r<:d . paclDg - N' . ( 1 ~ X Computed .paClnl:fTOm table . ..... ,ntenslty 0 oa Inc 



'" CAMBRIA STEEL. 

SPaOING OF QAMBRIA I -BEAMS FOR UNI-
FORM LOAD OF 150 LBB. PER 

SQUARE FOOT. 

Proper distance in (eet, center to center of Beams. 
Muimum fibre stress 16000 pDunds per square inch. ...... STANDARD X-BEAMS . ... ~ 

24 Inch No. B 89 . . -
" 

80 8' 90 ., leo 
,~ lb • • lb •• lb •• lb • • lb • • 

10 123.7 128.6 132.6 136.S 141.0 ------_ .. _--. 
11 102.2 106.2 109.6 113.1 116.6 
12 85.9 ---''89:2'" 92.1 95.0 97.9 
13 73.2 76.0 78.5 81.0 83.4 

" 63.1 65.5 67.7 69.S 71.9 I. -- --'65:0 .. 57.1 59.0 50 .• 62.7 

16 48.3 60.2 61.8 63.4 55.1 
17 42 .• 44. 46.9 47.3 48 .• I. 3S.2 39.6 40.9 42.2 43.6 
19 34.3 35.0 36.7 37.9 39.1 
20 30.9 32.1 33.2 34.2 35.3 

21 28.0 29.1 30.1 31.0 32.0 
22 25.6 26.5 27.4 28.3 29.1 
23 23.4 24.3 25.1 25.9 26.7 
24 21.5 22.3 23.0 23.8 24.. 
2' 19.8 20.6 21.2 21.9 22.6 

2. 18.3 19.0 19.6 20.2 20.9 
27 17.0 17.6 18.2 18.8 19.3 
2. 15.8 16.4 16.9 17.5 18.0 
20 14.7 15.3 15.8 16.3 16.8 
30 13.7 14.3 14.7 15.2 15.7 

31 12.9 13.4 13.8 14.2 14.7 
32 12.1 12.5 13.0 13.4 13.8 
33 11.4 11.8 12.2 12.6 12.9 
34 10.7 11.1 l Ui 11.8 12.2 
3. 10.1 10.6 10.8 11.2 11.5 

36 9.' 0.0 10.2 10.6 10.9 
Fo • • pacine abo .... the dot.ed IiI>U . he we load. for bc"dlq.re "" •• " •• han 

.10" oaf. load. ",...,1;. crippl",!I'. as uplaln«i on ~u 62 10 4j IDclllSivo. 
spa.:inp rOT otber Idlenol.1eS of Loo.din, =y obl.aboed f",m tbose In tabl ... .. 

follows : 
In.er.lity of loadi", r ...... table . 

Required . pod", - New ; .. ,,,,,,;11 of loading X Compul«i . pa.:.n,r.om ,.bl". 



CAMBRIA STEEL. 123 

SPACING OF OAMBRIA I BEAMS FOR UNI· 
FORM LOAD OF 175 LBB. PER 

SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16 000 pounds pcr square inch. 

STANDARD I -BEAMS . ...... .. ,-1---------, ---------. - 3 Inch No. B 5 . 
" rOM. 0 .0 ... 

lb •• 

• 6 

6 
7 
8 
o 

10 

11 
12 
13 
14 
16 

lb •• 

6.3 
4.0 

2.8 

8.8 
4.. 

3.0 

7.' 
4.7 

3.3 
--n- 2:-2 2:'l" 

1.6 1.7 1.8 
1.2 1.4 1.5 
1.0 1.1 1.2 

1.0 

11.4 
7.3 

4 Inch No. B 9. 

12.1 
7.7 

12.9 
8.2 

13.6 
8.7 

5.0 5.4 5.7 6.0 
3.7 4.0 4.2 4.4 
2.8 3.0 3.2 3.4 
~ 2:'4 ---a5 ~ 

1.8 1.9 2.1 2 2 

1.6 
La 
1.1 

1.6 
La 
1.1 
1.0 

1.7 
1.4 
1.2 
1.0 

1·8 
1.6 
La 
1.1 
1.0 

For . pacing. bolo ... he heavy IOnes the denection. will b. SfUte, .han lhe 
allowable lim!. for pl"'e,ed COmni' _ ~I , op.:m. 

S1""'ini' for other int.noities of 1o.>dio, may be obtained f.om tbore in labl .. "" 
follow. : 

. . Inte"';ty ofJoadin, from t>.bl. 
Requ lred.paCln, - N .... lntentity of loadinK X Computed . padnK from tabl •. 



CAMBRI A STEEL. 

SPA CING OF CAMBRIA I BEA MS FOR UN! 
FORM LOAD OF 175 LBS. PER 

SQUARE FOOT. 

Proper distance in feet, center to c<:nter of Beams. 
Maximum fibre Itress 16000 pound~ per square inch . ..... STANDARD I-BEAMS_ .. - __ 5 Inch No. B 13. 6 Inch No. B 17 . ..... 

;. 9.10 12.20 14.10 12.20 14.1& 17.20 ,., lb/). Ib,. Ib,. lb/) . IbJ. lb/). 
-- ------
• 18.4 20.7 23.1 27.7 30.5 33.3 
5 11.8 13.3 14.8 17.7 19.5 2 1.3 

6 8.2 •. 2 10.3 12.3 13.5 14.8 
7 6.0 6.8 7.5 •. 0 ••• 10.9 
8 4.6 5.2 5.8 6 .• 7.6 8.3 • 3.6 '.1 4.6 5.5 6.0 6.6 

10 2 .• 3.3 3.7 ••• 4.. 5.3 

11 2.' 2.7 3.1 3.7 4.0 4.. 
12 2.0 2.3 2.6 3.1 3.' 3.7 
13 1.7 2.0 2.2 2.6 2 .• 3.1 
I. 1.5 1.7 1.. 2.3 2.5 2.7 
15 1.3 I.' 1.6 2.0 2.2 2.' 

16 1.2 1.3 1.. 1.7 1 .• 2.1 
17 1.0 1.1 1.3 1.5 1.7 1.8 
18 1.0 1.1 1.4 1.5 1.6 
1. 1.0 1.2 1.3 1.5 
20 1.1 1.2 1.3 

2 1 1.0 1.1 1.2 
22 1" 1.1 
23 1.0 

.'.,.. lpacings below .he heayy tine. tb e d<:flecllol'l6 witt be i""u" ,ban the 
attowable limi. I"" plu",..d co~!n,. - .b lpan. 

SpacinJ:llor other intu<hies or I""din, may be obtained rroo> .h ..... in tabl ..... 
roliowl : 

. . IRl ..... i. yorloa<!ia,r"'m tab'e . . 
keqUlr<:d lpac,na - New in,."..;,), or I".dlnc X Compu,ed "p.CI", f""" tabl~. 

L ________________ ~ 



• 
OAMBRIA STEEL. 

SPAOING OF CAMBRIA I .BEAMS FOR UNI
FORM WAD OF 175 LBS. PER 

SQUARE FOOT. 

... 
4 
5 

6 
7 
8 

" 10 

Proper di$\ance in feel, center 10 center of Beams. 
Maximum fibre Sl rc>s 16000 pounds per l<'J.uare ino;h. 

" lbe • 

39.4 
25.2 

17.5 
12.9 

"." 7.8 
6.3 

17~ 
Ibm. 

42.6 
27.3 

19.0 
13.9 
10.7 

8.4 
6.8 

20 
Ibs. 

45." 
29.4 

20.4 
15.0 
11.5 

".1 
7.3 

--

17 .76 20..2!S 22.70 20.26 
lb.. Ib". lb . . lb •. 

54..2 
-'34.'7--

24.1 
17.7 
13.5 
10.7 

8.7 

57.3 
36.7 

61.1 
39.1 

27.1 
19.9 
15.3 
12.1 
9.8 

648 
41.5 

28.8 
21.2 
16.2 
12.8 
10.4 

11 5.2 5.6 6.1 7.2 

25.5 
18.7 
1~3 
11.3 " .. 
7.6 
6.4 
5.4 
4.7 
U 

8.1 
6.8 
5.8 
5.0 
~3 

8.6 
7.2 
6.1 
5.3 
~6 

12 4.4 4.7 5.1 6.0 
13 3.7 4.0 4.3 5.1 
14 3.2 3.5 3.7 4.4 
15 ~ 3:0" ----u:a- 3.9 

Ie 
17 
18 
I" 
20 

21 
22 
23 
24 
25 

26 
.7 
28 
2" 

2.5 
2.2 
I." 
1.7 
1.6 

1.4 
1.3 
I.. 
1.1 
1.0 

'.7 
'.4 
2.1 
I." 1.7 

1.5 
1.4 
1.3 
I.' 
1.1 

1.0 

2.9 3.4 3.6 3.8 4.0 
2.5 ----:.r.o ---a.2 --:r.r- -s:e 
2.3 2.7 2.8 3.0 3.2 
2.0 2.4 2.5 2.7 2.9 
1.8 2.2 2.3 2.4 2.6 

1.7 
1.. 
1.4 
1.3 
I.' 
1.1 
1.0 

2.0 
1.8 
1.6 
1.5 
1.4 

1.3 
1.2 
1.1 
1.0 

2.1 

I." 1.7 
1.6 
1.5 

1.4 
1.3 
1.2 
1.1 

2.' 
2.0 
1.8 
1.7 
1.6 

1.4 
1.3 

I.' I.. 

2.4 
2.1 
'.0 
1.8 
1.7 

1.5 
1.4 
1.3 
1.2 

For .padn~. abo..., the don"", li _ Lh~ ur.: load. fo< Mndl", are ,reater . han 
the I.r. load. for ... b c";pp1i0il:. o. up(.o.i".d on Jlo"lI:" G2 10 M ;"dusin. 

For spacings below .he huwy lines .h. dea.cti",," will be ,Kater th ... the 
allowabl. limi. for 1>1 .. ,.,.<><1 ceili"" - .t- .~n . 

Spodnr 10. o,he.l",,, ... ili .. 01 load."& "'aybe obuined from thoM In u.bl .. a. 
foil"... : 
Roq ui",d <poe in, _ l o,.".ityolloo.dini: rro", loohte X Comp",ed ' pacinil from .... bl •• 

Ne .. in.ent ity of load;"1 



• 

126 CAMBRIA STEEL. 

SPACING OF CAMBRIA I -BEAMS FOR UNI· 
FORM LOAD OF 175 LBS. PER 

SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16000 pounds per square inch. 

Distance STANDARD I-BEAMS. 
belwoon 9 Inch No. :B 29. 10 Inch No. :B 33. 
supportA 

in 21 25 30 35 25 30 35 40 
fool. tbs. tbs. tbs. tbs. tbs. tbs. tbs. tbs. 

----------------
8 18.0 19.5 21.6 23.7 
9 14.2 15.4 17.4 18.7 

10 11.5 12.5 13.8 15.1 14.9 16.4 17.9 19.3 

11 9.5 10.3 11.4 12.5 12.3 13.5 14.8 16.0 
12 8.0 8.6 9.6 10.5 10.3 11.4 12.4 13.4 
13 6.8 7.4 8.2 9.0 8.8 9.7 19·6 11.4 
14 5.9 6.4 7.0 7.7 7.6 8.3 9.1 9.9 
15 5.1 5.5 6.1 6.7 6.6 7.3 7.9 8.6 

16 4.5 4.9 5.4 5.9 5.8 6.4 7.0 7.6 
17 4.0 4.3 4.8 5.2 5.2 5.7 6.2 6.7 
18 3.6 3.8 4.3 4.7 4.6 5.0 5.5 6.0 
19 3.2 ----a.4 3:8 4:2 4.1 4.5 4.9 5.4 
20 2.9 3.1 3.4 3.8 3.7 4.1 4.5 4.8 ------
21 2.6 2.8 3.1 3.4 3.4 3.7 4.1 4.4 
22 2.4 2.6 2.9 3.1 3.1 3.4 3.7 4.0 
23 2.2 2.4 2.6 2.9 2.8 3.1 3.4 3.7 
24 2.0 2.2 2.4 2.6 2.6 2.8 3.1 3.4 
25 1.8 2.0 2.2 2.4 2.4 2.6 2.9 3.1 

26 1.7 1.8 2.0 2.2 2.2 2.4 2.6 2.9 
27 1.6 1.7 1.9 2.1 2.0 2.2 2.4 2.7 
28 1.5 1.6 1.8 1.9 1.9 2.1 2.3 2.5 
29 1.4 1.5 1.6 1.8 1.8 1.9 2.1 2.3 
30 1.3 1.4 1.5 1.7 1.7 1.8 2.0 2.1 

31 1.2 ~:~ I 1.4 1.6 1.6 1.7 1.9 2.0 
32 1.5 1.6 1.7 1.9 
33 .. , 1.4 1.5 1.6 1.8 

For SIiaCingS below the heavy lines the deflections will be greater than the 
allowable imit for plastered ceilings = "h span. 

Spacings for other intensities of loading may he obtained from those in tables as 
follows: 

Intensity ofloading from table, . 
Required spacing = New intensi ty of loading X Computed spacmg from table. 



CAlII:BBIA STEEL. . 27 

SPAOING OF OAMBRI A I·BEAMS FOR UNI-
F ORM LOAD OF 175 LBS. PER 

SQUA RE FOOT. 
l' rope' distance In fed. Ctnter 10 cenler of Bums. 
:'olaximum fibre i lr«1 16000 pounds per square inch. - STANDARD SPECIAL .. - :I-BEAM . :I-BEAM. -- 12 Inch No. 11 41 . 12 Inch No. B 105. •• .. ,,~ so 40 40 •• .0 •• l b •. Ib". lb •. lb • . lb • . l b • . 

. ~ --
10 21.9 23.2 25.0 27.3 29.0 30.S 32.6 

11 l S.l 19.2 20.6 22.6 "'"0 25.5 27.0 
12 l S.2 16.1 17.3 19.0 20.2 2 1.4 22.6 
13 13.0 13.7 14.8 16.2 17.2 lS.2 19.3 .. 11.2 11.S 12.7 13.9 1 .. 8 l S.7 16.6 
15 9.7 10.3 11.1 12.1 13.0 13.7 1 .. 6 

1. 8 .• 9.1 9.8 10.7 11.3 12.0 12.7 
17 7.8 8.0 8 .• 0.6 10.0 10.7 11.3 
18 6.8 7.2 7.7 8.' 9.0 a.6 10.1 
l a •. 1 •. , 6.9 7.6 8.0 8.6 a.o 
20 6.' 6.8 ••• •. a 7.3 7.7 8.2 

2 1 5.0 5.3 5.7 •. 2 ••• 7.0 7.' 
22 .. 6 .. 8 5.2 6 .• •. 0 •. , •. 7 
.3 4.1 ... .. 7 6.2 5.5 5.8 ••• 24 3.8 4.0 4.3 4.7 6.0 6.4 5.7 
'6 --- ---a:r --------- -----3.6 4.0 .. 4 ... .. a 5.' 

26 3.2 3.' 3.7 .. 0 .. 3 ... 4.8 
27 3.0 3.' 3.' 3.7 .. 0 4.. 4.5 
28 2.8 s.o 3.2 3.' S.7 3 .• 4.. 
2a 2 .• 2.8 s.o 3.2 3.5 3.7 s.a 
so 2.' ••• 2.8 s.o S.2 s., 3 .• 

3 1 3.3 '.4 2 .• 2.8 3.0 3.2 3.' 
3' 3.1 2.3 2.' 2.7 2.8 3.0 3.2 
S3 2.0 2.1 2.3 2.6 2.7 2.8 s.o 
34 1.a '.0 2.2 2.' 2.5 2.7 2.8 
36 1.8 I .• 2.0 2.2 2.' 2.6 2.7 

3. 1.7 1.8 1.a 2.1 2.' 2.' 2.' 
For "\i.(in~" below ,be he • • J lin .. the delI.alonl w11l be I'"'''' than 1M 

aUowable 1 .. 1. for r:s,ered eo'n .... i:.:Jio lpan . 
Spoci ... for '" • lo." ... "laof .nl ...... ,. be oIMalaed r ...... hooc In ubles IS 

fonowo. 
Req"lred lPU;O _ lat .... i',.oflo.diDc f", ... uble X Compuled . ""ci"lf..-tablc. 

I ew Inl"";." or l ... diOI 



120 CAMBRIA STEEL. 

SPADING OF OAMBRIA I-BEAMS FOR UNI_ 
FORM LOAD OF 175 LBS. PER 

SQUARE FOOT. 
Proper dist.a nee in feet, center to center of Beams. 
Muimum fibre 5tfess l 6 000 pound~ per square inch. 

= 1 STA NDARD :I~BEAMS. 

. - 15 Inch No. B 53 . 
m 4. 

"" 
.. '0 .. 60 

Ibs . lbB. Ibs. lbe. lb •. 

10 35.9 37.0 39.3 41.5 43.8 

11 29.7 30.6 32.5 34.3 36.1 
12 24.9 25.7 27.3 28.8 30.4 
13 21.2 21.9 23.2 24.6 25.9 
1< 18.3 18.9 20.0 21.2 22.3 
15 IB.O 16.5 17.5 18.5 19.5 

16 14.0 14.5 15.3 16.2 17.1 
17 12.4 12.8 13.6 14.4 15.1 
18 11.1 11.4 12.1 12.8 13.5 
19 9.9 10.3 10.9 11.5 12.1 
20 9.0 9.3 9.8 10.4 10.9 

21 8.1 8.4 8.9 9." 9.9 
22 7.4 7.7 8.1 8.6 9.0 
23 6.8 7.0 7.4 7.9 8.3 
24 6.2 6.4 6.8 7.2 7.6 
25 5.7 5.9 6.3 6.6 7.0 

26 5.3 5.5 5.8 6.1 6.5 
27 4.9 5.1 5.5 5.7 6.0 
28 4.6 4.7 5.0 5.3 5.6 
29 4.3 4.4 4.7 4.9 5.2 
30 4.0 4.1 4.4 4.6 4.9 

31 3.7 3.9 4.1 4.3 4.6 
32 3.' 3.6 3.8 4.1 4.3 
33 3.3 3.4 3.6 3.8 4.0 
34 3.1 3.2 3.4 3.0 3.8 
35 2.9 3.0 3.2 3." 3.6 

30 2.8 2.9 3.0 3.2 3.4 
For .~nfo bolo w the heavy liBe' tho <kf\"",ions will be "".ter than the 

allow.bl" imit <:# pla • • ered C<'iling. _ ,1 •• pan. 
Spacinp fOT other Intensitia oCloadinl may be obtained from 'h""" in I.o.bl"" .. 

fo:tow. : 
• !oltnoity<>fIO<Odina froll> ",bI" . R<qutredopodT\i _ N _ . of~X Computod 'P"CUlg f"')1I'lable. 

e ... nleNlty 'ng 



CAMBRIA S T EEL. , .. 
SPACING OF OAMBRIA. I ·BEAMS FOR UNI 

FORM LOAD OF 176 LBS. PER 
SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 
Maltimum fibre stress 16000 pounds per square inch. 

D'........ SPECIAL I-BEAM. 
~- I------~~~~~~===-----........ 15 Inch No. B 109 . . '--' -~~-.--~~~~~~~~--,-~~ ~ r W 6 0 ~ 7 0 W 
r.~ lb.. lb.. lb. . lbs. lb • . 

10 

11 
12 
13 
14 
15 1. 
17 
18 
19 
20 

21 
22 
23 
24 
2. 
2. 
27 
28 
29 
30 

31 
32 
33 
S< 
35 

36 

49.5 

40.9 
34' 
29.3 
25.3 
22.0 

19.3 
17.1 
15.3 
13.7 
12.4 

11.2 
10.2 

9.4 
8.6 
7.9 

7.3 
6.8 
6.3 
5.9 

••• 
5.2 
4.8 
4.. 
4.3 
4.0 

3.8 

6 1.7 

42.7 
35.9 
SO .• 
26.4 
23.0 

20.2 
17.9 
16.0 
14.3 
12.9 

11.7 
10.7 

9.8 
9.0 
8.3 

7.6 
7.1 
6.6 
6.1 
5.7 

5.' 
5.0 
4.7 
4.5 
4.2 

4.0 

63.9 

44.6 
37.5 
31.9 
27.6 
24.0 

21.1 
lS.7 
16.7 
14.9 
13.5 

12.2 
ILl 
10.2 
9.' 
8.6 

8.0 
7.' 
6.9 
6.4 
6.0 

5.6 
5.3 
5.0 
4.7 
4.4 

4.2 

56.2 

46.4 
39.0 
33.2 
2S.7 
25.0 

21.9 
19.4 
17.3 
16.6 
14.0 

12.7 
11.6 
10.6 
19.5 

9.0 

8.3 
7.7 
7.2 
6.7 
8.2 

5.8 
5.5 
5.2 
4.9 
4.. 

4.3 

68.4 

48.3 
40.6 
346 
29.S 
26.0 

22.S 
20.2 
lS.0 
16.2 
14.6 

13.2 
12.1 
11.0 
10.1 
9.3 

8.6 
8.0 
7.5 
6.9 
6.5 

6.1 
5.7 
5.4 
5.1 
4.8 

4.5 
For lpacingt. below ,he huvy Ii" .. ,b. deftectlo ... will be I""'" ,han the 

.Uowabl. L;II\I. for pb.tett>d ,,;,<!lInl' _ .l •• pan.. . 
Spacinl' for o.her Inlen.", .. of loa<I.nl may be obtaIned from .ho"" In .abL . ... 

follow. : 
In._ity of Ioadin, fl"OII\ ... hL. . 

Required "pacin, _ N .... Int .... sity of"'lOi"din"""'i'" X Computed sPa<:I"1 from ... bl • . 

• 



130 CAMBRIA STEEL. 

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 175 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16000 pounds per square inch. 

Dislance SPECIAL I-BEAM_ 
betweon 15 Inch No. B 113. 
supports 

in 80 85 90 95 100 
reet 1be. lbe. lbs. lbs. Ibe. 

10 64.1 66.3 68.5 70.8 73.0 

11 53.0 54.8 56.6 58.5 60.4 
12 44.5 46.0 47.6 49.2 50.7 
13 37.9 39.2 40.6 41.9 43.2 
14 32.7 33.8 35.0 36.1 37.3 
15 28.5 29.5 30.5 31.5 32.5 

16 25.1 25.9 26.8 27.7 28.5 
17 22.2 22.9 23.7 24.5 25.3 
18 19.8 20.5 21.2 21.8 22.5 
19 17.8 18.4 19.0 19.6 20.2 
20 16.0 16.6 17.1 17.7 18.3 

21 14.5 15.0 15.5 16.1 16.6 
22 13.3 13.7 14.2 14.6 15.1 
23 12.1 12.5 13.0 13.4 13.8 
24 11.1 11.5 11.9 12.3 12.7 
25 10.3 10.6 11.0 11.3 11.7 

26 9.5 9.8 10.1 10.5 10.8 
27 8.8 9.1 9.4 9.7 10.0 
28 8.2 8.5 8.7 9.0 9.3 
29 7.6 7.9 8.2 8.4 8.7 
30 7.1 7.4 7.6 7.9 8.1 

31 6.7 6.9 7.1 7.4 7.6 
32 6.3 6.5 6.7 6.9 7.1 
33 5.9 6.1 6.3 6.5 6.7 
34 5.5 5.7 5.9 6.1 6.3 
35 5.2 5.4 5.6 5.8 6.0 

36 4.9 5.1 5.3 5.5 5.6 
For spacin~s below the heavy lines the deflections will be greater than the 

allowable limit or plastered ceiliD£'s = ~ span. 
Spacings for other intensities of loa mg may be obtained from those in tables as 

follows: 
. . Intensity ofloading from table . 

Required spacmg = New intensity of loading X Computed spacmg from table. 



CAMBRIA STEEL. 131 

SPAOING OF OAMBRIA I ·BEAMS FOR UNI· 
FORM LOAD OF 176 LBS. PER 

SQUARE FOOT. 

Proper di.tance in fe et, center to center of Reams. 
Maximum fibre stress 16000 pounds per square inch. 

...... STANDARD X-BEAMS . 

""-. - 18 Inch No. B 65. 20 I nch No. B 73 . 

" " 60 " 70 " 70 7' .. , lb •• Ib". lb •• lb • • lb •. l>. tbe . ----------------------
10 63.9 67.0 59.7 62.4 71.3 7~3 77.3 

11 ... 5 47.1 49.3 6 1.6 5S.9 6 1.4 63.9 
12 37.4 39.6 41.5 43.3 49.5 51.6 53.7 
13 31.0 33.7 3S.3 36.9 42.2 44.0 45.8 
14 27.5 29.1 30.5 31.8 36.4 37.9 39.5 
15 23.9 25.3 26.5 27.7 31.7 33.0 3U 

16 21.0 22.3 23.3 24.4 27.8 29.0 30.2 
17 1S.6 19.7 20.7 21.6 247 25.7 26.S 
18 16.6 17.6 18.4 19.3 22.0 22.9 23.9 
19 1~9 15.S 16.5 17.3 10.7 20.6 21.4 
20 13.5 143 1~9 15.6 17.S 18.6 19.3 

2 1 12.2 12.9 13.5 l U 16.2 16.0 17.5 
22 11.1 11.S 12.3 12.9 147 15.4 16.0 
23 10.2 10.8 11.3 U .S 13.5 14.1 14.6 
24 M 9.9 10.4 10.S 12.4 12.0 13.4 
25 8.6 9.1 9.6 10 .0 11.4 11.9 12.4 

26 8.0 8.4 8.8 9.2 10.5 11.0 11.4 
27 7.4 7.8 8.2 8.6 9.8 10.2 10.6 
28 6.9 7.3 7.6 8.0 9.1 9.5 9.9 
29 6.4 6.8 7.1 7.4 8.5 8.8 9.2 
30 •. 0 6.3 6.6 6.9 7.9 8.3 8.6 

31 5.6 5.9 6.2 6.5 7.4 7.7 8.0 
32 5.3 5.6 5.8 •. 1 7.0 7.3 7 .• 
33 49 5.2 5.5 5.7 6.5 •. 8 7.1 
84 ~7 ~9 5.2 5.4 6.2 •. 4 6.7 
35 U ~7 49 5.1 5.8 •. 1 6.3 

3. U I U 4 .• 48 5.5 I 5.7 •. 0 

S""cinp fot olher inteD<iti ... ofloadiDI" m.y be Obtained from thOlo< in I~bla .. 
f<>\lowl : 

• . Intensity of 10M.", f ... ", ",bl. • 
R"'IU1ffil sp;.ctnl" - N' . of load' X Computo>d opa",na: from table. ew tnlen,,,, ,nl" 



r 
". CAMBRIA STEEL. 

SPAOING OF CAMBRIA I·BEAMS FOR UNI. 
FORM LOAD OF 175 LBS. PER 

SQUARE FOOT. 

Proper d istance in feet. center to center of Beams. 
Maximum fibre Sireh 16 000 pounds per square inch. ..... SPECIAL I-BEAM . .. - 20 Inch No. B 121. .... 

m 80 8. .0 •• '00 
r.. lb • • lb •• Ibs . lb •. lb •• 

10 89.4 91.9 ~. 97.9 100.9 

11 73.9 76.0 78.6 SO .• 83.4 
12 62.1 63.9 66.9 6S.0 70.1 
13 52.9 54.. 56.2 67.9 59.7 
1. 45.6 46.9 48.4 60.0 51.6 
I. 39.7 40 .• 42.2 43.6 448 

1. 34.. 36.9 37.1 38.3 39.4 
17 30 .• 31.8 32.S 33.9 ... 
18 27.6 28.4 29.3 30.2 31.1 
1. 24.8 .... 26.3 27.1 28.0 
20 22.3 23.0 23.7 24.. 25.2 

21 20.8 20.S 2 1.6 22.2 22.9 
22 18.5 19.0 19.6 20.2 20.8 
23 16.9 17.4 17.9 18.5 19.1 
24 16.5 16.0 16.6 17.0 17.5 
2. 14.3 14.7 15.2 15.7 16.1 

28 13.2 13.6 14.0 14.5 14.. 
27 12.3 12.6 13.0 13.4 13.8 
28 11.4 11.7 12.1 12.6 12.9 
2. 10.6 10.9 11.3 11.6 12.0 
30 ••• 10.2 10.5 10.9 11.2 

31 •. 3 ••• ••• 10.2 10.5 
32 8.7 •. 0 •. 3 ••• ••• 33 B.2 B.' B.7 •. 0 •. 3 
34 7.7 B.O B.2 B .• B.7 
3. 7.3 7 .• 7.7 B.O B.2 

3. ••• 7.1 7.3 7.6 7.B 

Sl"'cinp for ocher in' .... ;l; .. o(]oadinC may be: oblaiD<d rr"", thoose in tabl .... 
f<>llo .... ' 

]nu ... ilyorlo.od;"l!: from tabl. • 
Reqlli.od . paclnl - Now ;nt""';,y of 10<><1;01 X Cornpu,od . paCl"l!: frorn , .bl • • 



CAMBRIA STEEL. 133 

SPAQING OF OA.MBRIA. I -BEAMS FOR UNI· 
FORM LOAD OF 175 LBS. PER 

SQUARE FOOT. 
Proper distance i n feet. cente r to cen ter of Beanu. 
Maximum fibre stress 16000 pounds per square inch. ..... STANDARD I-BEAM . 

".n 24 Inch No. B 89 . . -" .0 •• • 0 •• wo .. lb ._ Ibl. lb • • lb •• lb • • 

10 106.0 110.1 113.7 117.3 120.9 ............ 
11 87,6 91.0 94.0 96.9 00.0 
12 73.6 ·····'·6:5··· 70.0 81.4 83.0 
13 62.7 65.2 67.3 69.4 71.5 ,. .4.1 56.2 5S.0 59.S 61.7 
I. ·····47T .. 48.9 60.' 62.1 53.7 

16 41.4 43.0 447 45.8 47.2 
17 36.7 38.1 39.3 40 .• 41.8 
18 32.7 34.0 35.1 36.2 37.3 
19 29.4 30.5 31.6 32.5 33.5 
20 26.6 27.5 2S.4 29.3 30.2 

21 24.0 25.0 26.8 26.6 27.4 
22 21.9 22.8 23.5 24.' 25.0 
23 20.0 20.S 21.6 22.2 22.S 
24 18.4 19.1 10.7 20.' 21.0 
2. 17.0 17.6 18.2 1S.S 10.3 

26 15.7 16.3 16.8 17.3 17.9 
27 14.. 15.1 15.6 16.1 16.6 
28 13.6 14.0 14.. 16.0 15.4 
29 12.6 13.1 13.5 13.9 14.4 
30 n.8 12.2 12.6 13.0 13.4 

31 11.0 n .5 11.8 12.2 12.6 
32 10.4 10.S 11.1 11.5 11.8 
33 9.7 10.1 10.4 10.8 11.1 
34 9.2 9.' 9.8 10.1 10.5 
35 8.7 9.0 9.3 9.6 9.9 

36 8.2 8.' 8.8 9.0 9.3 
Fo' .pac(nlP abon tile dotted (I""" the •. de toa'" for bendi", are ,""'ter 'han 

'he.afc Io;t,do for web cri pplln,. a. uplainc<l on b:;u 62.0 ~ inch"i".,. 
Sp.lciDlP for OIlier iDte ... lues of toad;"K ..... Y obuined f,OII> thOle in ubles &I 

{oJ1ow, : 
l olen,ity otlo..JinK from table . 

Required . padnl - N . . fl d' X Computed . pac,", from table. ew ,n'",,"y 0 "" lllj' _ 



134 CAMBRIA STEEL. 

GENERAL F ORMUL1E FOR FLEXURE OF BEAMS. 
NOTATION. 

A = Area of Section in square inches. 
d = Depth of Cross Section in inches. 
I = Length of Span in inches. 
L = Length of Span in feet . 
p = Stress in extreme fibre of section in pounds per square inch. 
~} = Distance of Center (I f Gravity of Secl;on from extreme fibre in inches. 
W = Total Load, in pour:ds, Uniformly Distributed, including the Weight of Beam. 
\VI = Total Superimposed or Live Load, in pounds, Uniformly D istributed. 
W 2 = Total Weight of Beam, in pounds, Uniformly Distributed. 
W. = Total Safe Load, in pounds, Uniformly Distributed. 
P = Load, in pounds, ccncent rated at any point. 
F = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds, 

for a fibre stress of 16 000 pounds per square inch for a span of one foot. 
F' = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds, 

for a fibre stress of]2 500 pounds per square inch for a span of one foot. 
D = Total Deflection of Beam, in inches, due to weight W. 
DWI and Dp = Deflections of Hearns, in inches, due to the weights \V1 and P respec. 

tlvely. 
N = Coefficient of DeRection of the Tables of P roperties = Deflection, in inches, 

due to a tota l load of 1 000 pounds uniformly distributed for a span of one 
foot . 

N' = Coefficient of Deflection of the Tables of Properties = Ddl~ction, in inches, 
due to a superimposed load of 1 000 pounds, concentrated at the middle of 
a Beam with a span of one foot. 

H = Coefficient of D eRection, in inches, for fibre stress of16 000 pounds per square 
inch, for any section llsed as a Beam subjected to its safe load Uniformly 
Distributed. (See table, poge 66.) 

H' = Coefficient of Deflection, in inches, for fibre stress of12 500 pounds per square 
inch for any section used as a Hearn subjected to its safe load Uniformly 
Distributed. (See table, page 66.) 

M = Total Bending Moment, in inch pounds, due to the Weight of Beam and 
Superimposed Load. 

I = Moment of Inert ia, in inches4-, Axis through Center orGravity. 
11 = Moment of Inertia, in inches4- Axis parallel to above but not through 

Center of Gravity. 
v = Distance, in inches, between these Axes. 
S = Section Modulus in inches8• 
r = Radius of Gyrat ion in inches. 
E = Modulus of E lasticity, in pounds, per square inch (Steel = 29000(00). 

GENERAL FORMULJE. 

S = i
l 

II = I + Av' r = ~ i 
M = ~, = p S .. p = M~l = ~. Or for Symmetrical Section M = 2~1 
For Beam supported at both ends a nd Uniformly Loaded : 

M = WI = (WI + W.l! ..• W = (WI + Wol = 8M = BpI _ BpS 
8 8 I IX - I 

SAFE LOADS. I 
8pS 2 

F = - 1- where p = 16000 pounds and I = 12" therefore F = "3 16000 S 

8 S ~ 
F' = --T- where p = 12 500 pounds and I = 12" therefore F' = "if 12500 S 

To obtain the Safe Load for any span in feet, for fibre stress of 16000 pounds per 
square inch: 

2 16000 S F 
Safe Load = W, = "3 - -L- - = L 

To obtain the Safe Load for any span in [eet l for fibre stress of 12500 pounds per 
square inch: 

2 12500 S F' 
Safe Load = W, = "3 --L- = L 



CAXBBIA STEEL. >S, 

GENERAL FORMULlEl FOR FLEXURE OF BEAMS. 
Oontinued. 
OEFLECTIOHS. 

( I ) Ikam lUpported a. both endo and Uair"rm\y t-ded: 
. (, WI" (, ~,+WtlP 

Doftecu .... r"" To<.1 Load - 0 - 3M '"Ef - SSi' - ET-

Dokctlo. f"" Super1mpOoed t.ood - Ow. - a:. ~ 
(2) s.a...lUppo<ted.t bodo C1>do wlllllo»d C08«a-...t U the ",Iddlc: 

. PI* (, W~t 
J:)cISect_ ror ToPll.-l _ 0 - fIlEl + 3M '"i:1-

pp 
DoflecdoD lOr S .. pcrl ... pooed Load - D, - fIl£1 

(S) lie .... bed at """ end, u ..... ppooud at the o<her, ... d Unlformly Loaded: 
DoII..;:tioa for TOtal Load _ D _ WI' _ (W, + Wtl I" 

~E I 8EI 

Dooc::tioa for Supcrilap<lH>li Load _ DWt _ ;~~ 
(4) 1Ie.a. bed at ..... oed,.Dd ulloupported al the OIbu, whll ..... d QOIIC"",,,,,wd 

at I"" lllIIUpporto:d mel : 

Dolloctio<o I'orTotal '-<1 _ D - s~ +.!i~ 
DoII«.ian far S .. p«impOoed Load - 0, - ill 

(, WI' (, (W)+W,)I" 
N _ -11!17 1:r - 3:lK £1 'where W - (W, + WI) _1 000 poueduad 

1_12" 

N' _ ~I' wbe .. P _ I 000 f"IU"do.ed I _ 12" 

ToW DoSec:tiOll, I .. iDcbcI, due '" " Ba. UAbal, Loadood for ... ,~ .. 1m 
,. D NWU N\W,+WI)U 
~ - -~- I~ 

Total DoOectiDtl, in Inch,,", du. to • SupmmpoM<l Load l' and the Weicht 01 
N'PU NWU 

Iku, WI ( .. rllaY opaD In f...,l _ 0 _l(ij) + I~_ 

• • H - mV "'-'2:s2 U 

FOR tvMMETRlCAL SECTIONS. 
Total Dollcctioa. lIo lach,,",ror .Ii ..... ouas 0I16000lht. pttoq""'" Inch _ D _ ~ 

Tocal o.~e<:tion, iDiecha,ror. & ..... ltRM 0I11l1>OO 1ht. pttoq ... rc Inch _ 0 _ I!' 

FOR UNSYMMETRICAL SECTIONS. 

To<aL Ooflection, La lacheo , for. lbre IIfHI of 16000pollndl per "'low.. indl 
H • 

- D _ 2X, 
Total o./IccIiotl, I .. loclIet, lOr • fibre _ oIIIlWO 1-* poo. oq......, iach 

'" - D - 25[, 
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136 CAMBRIA STEEL. 

BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SECTION. 

W _ Total Load, in Ibs. , uniformly M - T otal Bending Moment, in inch-Ibs. 
distributed, including the weight of l\f.lJMp= BendingMoments,ininch-lbs., 
beam. due to Weights WI and P respectively. 

WI = Total Superimposed or Live 1 ::::::11 Moment of Intertia, in inches4• 
Load, in lbs .. uniformly distributed. 1 = Length of Span, in inche~ . 

W. = Total Weight of Beam or E = Modulus of Elasticity, in Ibs. pet· 
Dead Load, in Ibs. , uniformly dis- square inch = 29000000 for steel. 
tributed. W = Total Safe Load, in Ibs., uni. 

P J Ph P2, Pa = Loads, in Ibs., COD- form1y distributed, including weight of 
centrated at any pOWlS. beam = Total Safe Load of Tables. 

The ordinates in diagrams gi ve the bending moments for corresponding points 
on beam. For superimposed load only, m .lke W 2 in formulce equal to zero. 

(1) Beam Supported at both ends Safe Superimposed Load. in Ibs., uni-
and Uniformly Loaded. formly distributed, W', = W, - W,. 

~ , 
Diagram for Total Load;-

Draw parabola having M = ~...!. 
(2) Beam Supported at both ends 

with Load Concentrated 

A 
1~1 
ii 

Diagram for Superimposed Load;-

Draw triangle having Mp = ~ 
Diagram fOT Dead Load similar to Case(l) 

(3) Beam fixed at one end, Unsup
ported at the other and 

Uniformly Loaded. 

)',i 

Diagram for Total Load ;\VI 

Draw Parabola having M = 2 

Maximum Bending Moment at middle 
WI (W, + W,)I 

of beam = M - !f = ---S--· 

Maximum Shear at points of sup
W W, + W, 

port = "2 = --2--' 
5 WI' 

Maximum Deflection = 384 ET 
5 (W, + W,) I' 

384 ---E-r--' 

Safe Superimposed Load, in Ibs. J can
W,-W, 

centrated, p. = --2--' 

Maximum Bending Moment at middle 
PI W,I 

of beam=M="4 +8' 

Maximum Shear at points of support = 
P + W, 
- 2-

. PI, 5' W,P 
Max. Deflectton = 4SEl + 384 El' 

SafeJ'uperimposed ,Load J in lbs., uni

formly distributed, W', = WI ~ W2. 

Maximum Bending Moment at point of 
support = WI = (W, + W.) I. 

2 2 

Maximum Shear at point of support :=z 

W = W, + W,. 

. WI" (WI + W,)18 
Max. DeflectIOn = SEl = --S~· 



OAMBRIA STEEL. 137 

BENDING MOMENTS AND DEFLEOTIONS FOR 
BEAMS OF UNIFORM SEOTION. 

W _ Total Load. In lbo., ""Iformly AI _ Total Be,utlnl "'omelll,iniacla lbo. 
dl'lJ lbalc<l, includ,,,, the ... "h. 0( M • .,Mr.lkoIdh" ~lorncn." ln inch.lbo., 
beam. due . o Wcl,hu WI,nd P """pectivcly. 

WJ - Too.l SUp"rlmpOt<:d O. Uve 1 _ Mom,nt of IICni., I .. Incha'. 
Loa ,I" lbo., un iformly dl'lrlb.ned. I _ ~n .. h of SPOil In Inch ... 
_ W, _ Total W,ia;h, 0( I\w. ... or E _ Modu]"" 0( ri ... lcl.y, In lbo. pc. 
I)U<I Loood , lo n.., uniformly di$- lIqU1rCiao;h _ 25IQOOOOOlOrltecl. 
uibuted. W, _ Tou.l Saf. Load, 10 lbo., ...... 

P , P" p .. PI _ '-<10, In 11 •. , COIl- "'"'" Y dilltibalCd, laclacfu>E ..... hI 0( 
ce"lnled at ""y I!"'nla. bea .. _ Total Sak Loo.d 0( "t.b .... . 

'lH onIim.tca .0 dl ...... ml .. ..., Ib, beodu.,; .. _u lOr COf'U~ poinu 
oa beam. F.,..laperim_d....., only, ....... WIlD __ .. I ........ l to nt"O. 

(0) Bnm Supportecl.t bolh ucl. 
with LOld CoI" ctnl .. t-.l . 1 

2~ , ~: 

iB~4-&j 
Di.tct1o ... lOt SupmmpMOd Load;-

On ... uia"ll:l. huill, M. - !f!. 
Dl~ for Dud l..oocI 01 .... 11 . ... 

ea. (II 

Mulmu"" Ikndlq Momon ... poinl 0( 

p, W,' 
ICIppon - + - ,- ' 

101 .... 1""' .. Sllca. 01 pohIt 0( IIIPpon _ 
P+W. 

101 .... 1"' .. "" 

Saf. Superl ... poKJ co;:a. 10 lho. , CCNI' 
• •• p W ... - ..... W. (l-.j 

""DInK<', • - Sal> 
M .... I1''' .... Bendl"l MCNOCI>' under load 
.(2P1> + W,I- WtJ 

- • --_. PI> W , 
Mu.. Sheu .. s..p. ...... - T +"2' 

P. W, 
M .... Shu.r at$up._b _ T + '2' 
DeflcctIoa o. dll"'l>ct .. r,.".. left 

1" (~)I + w, 
o.uppon - n:l 8 "iiEi 
~1 (~- a) + (2ll;- ")1 + IIJ 

-r=-•• • - __ , __ 01&",,,,,,,, from ~ 

... ppo'" 0( poi .. 1 of ...... imu .. dellcctioft 
for lupni ... p:.od.l".,t. 

Safo Superi ... poRd '--d, ifl lboo., _. 
W,J-W~ 

CCII.no.ed, ......b, p. - --.. ---
Mui .. u", Bcndinl ~Io ... "n .. bct ... cu 

loodo _ h+~' 
Mulmum Sh" .... poinll ofluppon _ 

2P + W, - -,- -
M ... l", .... f).,lIectlon _ 

"" ( ) r. W," 2m: SlI- oW + i3i '"""!"r' 



OAMBBIA BTEEL . 

BENDmG MOMENTS AND DEFLEOTIONS FOR 
BEAMS OF UNIFORM SECTION. 

W _ T" .. I t.>oo.d, In lbo .• "nlfo. mly M _ T<>I&! Bendiag; Mom ... t, 1"lach.n ... 
dIotribultd, [ndud,,,, til. _~t of M~" M, _ Beadi .... M" ........ , In h.c,," 
beam. lbo"duc l~ Wel .. h .. W, and Prespec .... I'. 
_ WI _ Tot&! Supotri .. poooed or U.. 1 _ MO"'''Blor laud .. , iD i...;:hes' . 
~,In lbo., "nifomol, d .. ributed. 1_ Lor ...... 11 of 5110'11 III bocheo. 
_ Wt _ Total Wdibl of Ilea. or E _ Modlll •• oJ Era;;iieil" iB It.., per 
/.lad Load, iD II •• , .... ~1, dI5- oqaare IDeII _ 29000000 lOr ","I . 
.. ibutcd. W _ Total SIr. t-.I, III lbo., lin\-

P, P,. p., p. _ Loado, I" II,s., __ 1Or.1, d ... ,lbu.e!I. h .. :h:dlq lb" w,.;,ht 
cctlua,ed., aD, poi .. ". 01 bea ... _ 1 otal Safe Load " I T:ables. 

The: ordinates ;" diqnt."" ,1.-. tllec be...s;q ... omt .... for _ .... pondia .. poinl, 
on heam. V .... • upeoimpooed l .... d ..... ly • ..... k. W, 111 fann .. l. equal 10 tuG. 

17 ) a a.m S"pporta".t both ."d. 
with l old l Cone-"trltl d .t 
.niOlli Pointt. 

.~; I ~, 

~~I l 
The 10lI01 bend;", m"ment a. a"y 

point prod ..... d h, all tile .. el .. h .. is 
eq...J 10 ..... ou", of Ih "'O"'enU .t 
lhat poIot ptOd""'"" by ach of Ib& 
_ leh .. "'pan.ldy. 

DUo.,... lor Dead 1..d .lmllar to 
C-(l) 

~--

The Mulmu ... Bendl", Jl.!omeat occun 
•• lbe polo. ..he. . lb. renic:tl ohcar eq_ .. no ."" .. l1\ b& II one of tit. 

Ioeds P, p •• or 1', dcpondirqj; u_ tltclr 

_" ud .~i",. 
Let It. _ It.ue.*, II Lrfi Support. 

Be!>diac Moment .t P _ 
W, a. 

M, _ lb_~. 

Bendina; N o"""'''' 1', _ 
rw.II' ] M", _ R.a,_ L---w- + P(al-a) . 

Bendl", !>Iom ... 111 P, _ N .. _ Ra,

~~ ... + PI C .. -a,) + P C .. - a>]. 
Sbeu ~ "-...... , Loft Support _ 

Plbr+P,~+ WI. , , 
Shea. or Reaction . , Rl&IIt Support _ 

PI ,,+ PI~I+Pa+~I. . , 
IN,cnun lor Stlpaim,-d t.>oo.d: _ 

Dn. .... I .. CaM (6) tho oro; ........ Ft, 
GO ud H E ... p ....... 'i ... lbe beadl", 
momen .. due to to.h P, P, ,..d PI ..... 
specti..,I,. Produe. Fe to P, m..klq PC 
_ FC+ IC+ ) C: GO to Q, maltln, 
QO _ GO+ KO + l O: ODd HEtoR. 
makiq R E _ 11£ + ME + i'lL ) 01 .. 
tIIc: poin .. A. P, Q, II. ud B, the.. til_ 
ordinala Ix,.-..,,, A Band polJ'COll A P 
Q It. B will ~ the betIdiaa:-
b-~ poilltS oa ......... 



CAMBRIA STEEL. 1 39 

BENDING MO MENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SEQTION, 

W _ T ...... l Load, In lbo. , uair01"mly 1>1_ Totallkndlni Momen., inir>eh·lbo. 
distribu,ed. iadudln, the .. eieht of M'l> Mp _ llending Mome ... , in inch· 
bum. lbo.,duet<> W~I,hl< W. aad l'rupe<:.i...,ly. 

W
J 
- To.al Superim~ .... Live I _ Mome.lof lner,ia, in Inches-. 

Lo> .In lbo., uniformly d ... ribu,o:<!. 1 _ Leng1h of Sp.>n, in inch .... 
W, - T ...... ! Wcijj;h. of !leom C<r E _ Modulu. of EI .. ticl,y, in lbo., per 

Dead Loood , in lbo. , uniformly dis· oquue inch _ 2(1000000 fOT .. eol. 
tributed. W, _ To .... ! Saf .. Load, in lbol., uni_ 

P, P" Pt , p. _ Loa"', in lbo., COn· fo,m y di. tribu.ed, inclodine .he weillh • 
... n.ra.ed >t any poi.... of bum _ To •• 1 Safe Load of T .bl .... 

T he ordinates io dia""m. IIi..., .he bend in, momeolO fOT correopondi"ll: po;"10 
on be;un. FOT .uperi,npoo>o.ed Io.>d ooly, make W, in fonn"lz eq .... l.o "'rO. 

(8 ) a ..... Fiud . f bol h enda .nd 
Uni ro. ",I, Lo.d,d, 

~ K 
1'[ '\j 

:';nm for Total Load ;~~nw 
. W, 

pa ... boIa b .... nll M - S' Ab .. A A' 
par:rJlel to ba>e an d a' .. di.t.aoce 

M' _ 7~. The Ve"i<;al d' .. aocca 

bel_oem .he parabola and liDe A A' 
.~ the ",ome.U for co ....... pondin& 
poinltt OIl beam. 

(9) e ..... Flud .1 both end . with 
Load Concttn lr.led .1 Ih. 
M iddl.'~ . 

A / 1:---' 
Mj" jM 

"" 
.'" - .. ~_ Ie,. Superimpo6td l.twI :-

Dn. 'n""lle "" .. inK M _ ~. Also 

A A' pa ... I1t:1 to ba$<! and at adi ... nce 

M' _ ~. The Veni ... l dl ...... """ be

tween tlw: trian~le .. nd line A A' a ... 
the 100 ... ",,1£ (Olt co ....... poDdin~ poiOl& 
0" beam. 

DlaJ?-'" (or Dead Load limHar to 
c.....(S) 

s>re Sttp«im.,.,.ed Load, .~n lb •. . uni
fon.ly dls.ribu.o:<!, W'. _ I w, _ W,. 

0; ........ of poi"l0 of coot ... ·lln"..., 
from ,up",,'" _ .2118l. 

Muimum BendinG: Moment at polOItt 
WI (W, + Wdl 

of auppon - 12 - - - ,,--. 

Bendi"e Mome'" al middle of ~>m _ 
WI (W,+W.)I 
,, ---~-- . 

Maximum Shear a l poi"U oI"'l>pol1 _ 
W1 +W, - ,-_. 

(W, +W,)i' 
--~ 

s..re Superim~d I.o.>d, io lbo., con. 
oen'n"ed,P. _ ,-IWt . 

Dist.nce of ""inltt of coo,ra_Rexu ... 
from .uppo.1S _ II. 

Muimum Bendine Mome,,' at poioltt of 
PI W.I 

.upporl - 8 + 12- ' 

Bendina: Mom en •• t mlddl .. or beam _ 
PI W,I 
,+-ZC' 

Maximum Shear at po;",. or .up",,"' _ 
P + W, --,- . 

. . PI' W ,I.' 
Muunum Del\ect>ot:t - l~EI + ssnJ' 



)<0 OAlll:BBIA STEEL. 

VALUES OF MOMENTS OF INERTIA. FOR STAND· 
ARD AND OAMBRIA SEOTIONS. 

li---'=if'l-ll-+I 

1-" 

2 
ll!.. 

- f , 
'f--l-+I 

""'-: t~r - . 
1 ~ 

1 

A _ Itl + Za (1)-. ) + ~I~'. 

IMP hi_I< 
I,A~"1-1 -U- 8""' 

I ' A><io 2-2 _ VI + 1t1 + ~ 
• • 12 ~ 

'-, , 
Slope rA Ibnr - I - 1>-1 - a for ."",dard _II ...... 

h_d_20. 1_"-1( .......... ). 

(1)_1)1 
A_.d+20(b-t)+ 8 • 

• _ [ .... + '" + (10_ . )1 (b + tt) ] ~ A 
'2 18 .' 

bell 10'-1' 
J,Axltl_l _ 12 - - ,,-. 

I', "" .. 2-2 _ -i [2tbl' + It'+ 7 ] - ""', 
h-I I 

Slop" of ft'1Ii~ -. - 2( .......... ) - G for ltandard _110 .... 

h _ d_20. l _ h-2i;(b-t), 

/1._1(20._1). 

" +.u_1" 
,,- 21.210-1)' 

I , /1.,,;0\-1 _ 1(_,,)I+n~_) CI-I". 

A _.(a + 10_1). 

T.. 
(2.<-1)b(I>-2..')+(h,_.j(a-t)(a+t_b)] •• 

an, - - --- - 2(1'=1) 

.~]U~~~. ~2 I A"'.)-I _ '(-..l' +b"'=(b-t)(x Il~ • • 
• ,. A ., , 1(1)-x'>'+ .. -(ll-iH,,· ..... )I , xIS _ _ I • r.;o 1". AxilS-S _ I---.:I~ 



CA.KBBIA STEEL. 141 

VALUES OF MOMENTS OF INERTIA FOR STAND· 
ARD AND OAMBRIA SECTIONS. 

2 

l,l' 

.\1. , , 
, 

':1<, 
n 

I d 

r 

- --
~ :iJ 

2 

=n 
) Id 

1\. _ \b +2 (&_I)]" 

T 
ft _ (1)0 -II) (al _ al) u,_ __ 1_1-' ---

I Ax" l_1 _ ·b'-·'(~-3t~. 
, " 

",A~i.2 -2 _!..(. + .')*-20.'11:> §.a'a"". 

" 

3o*(b-l,) +w.' (v +80) +31,<11-1 (1,-1) (3d-l) 
x_ 811. ' 

" 

• ' ~ , _ lb'+o'l,' +k* + oNflll>'l+C2b'+30,l"] 
, ,,,, .. ~ 12 J6 

1 ( ~-, ) [ (,._)1 + 2 (I, + 21)"1. 
+ lU 

e _ AJU of It_ad. 

A_. + 1(4-k) + (1) _1) ( . + '~). 

• (~) + I (d--k)t + (1)-1) (ol + u ' + ~) .- ,. 
'" ( • +')'] ," + ")' I,A"io l_ l _ . LIG + <1- - 2- + 3 

b' I" + 2I>tI + --,-- _ A ("-J". 

I' I\. 1s2-~+ tl(1+"J+Ib*+.'b'~+(W+30 11J 
, " 16 12 116 



... CAMB RIA STEEL . 

PROPERTIES OF VARIOUS SECTIONS. 

I I 
Oil linu r ....... Haul .. 1 

S.el;o .... A .... or S. dion. A.i . to E>;lr. mW .. 
of Section. A 
"And ", 

. ' • . Elh· 1C, - 2" 
.,. 

lJl .J:. • 
"I __ 

···~I • t _ a,' 

I 
• "' -"'2 

-~f • .' "I - V2 - .707" 

"" 
, ···l3h "'-"2 

.<-

lIlT "" " I -d 

.L 

-1.[ bd-b,d, 
, 

"'-:r 

-~r " "" '. -y b" + <II 



OAMBRIA STEEL. .. 3 

PROPERTIES OF VARIOU S SECTIONS. 

MOM,"I or 1" • • l il. Sletia. Mod u' ~,. R.din or 0J •• li o". 

, s_ ..!.. .- ,j;::-" 

.' 
I 

. ' 
I 

_._- .... 
" .- "" 
. ' " • - ,..._ .677 • .- , y ' 

I I 
"-1,' "' -",, • + .. ' --,,- -.;- lr-

., .' , 

" 
, V 2- - .ll80.' V .l~F _ .2890-

... .... '- -."'" - If -,- V I~-

"'. "" 
, 

T -,- V'a - - .677d 

bdI-b,.d,· \>41- b,.",. >-b,.d, - ,-,- --",--
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PROPERTIES OF V ARI008 BEOTIONS. 
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PROPERTIES OF VARIOUS SECTIONS. 
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PROPERTIES OF V ARI01.18 SEOTIONB. 
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PROPERTIES OF V ARIQUS SECTIONS. 
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PROPERTIES OF VARIOUS SECTIONS. 
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CAMBRIA STEEL. a. 
PROPERTIES OF VARIOUS SEOTIONS. 
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100 CAMBRIA STEEL. 

EXPLANATIONS OF THE TABLES OF PROPER
TIES OF STANDARD AND SPEOIAL I.BEAMS, 

STANDARD AND BPEOIAL OHANNELS, 
STANDARD AND SPECIAL ANGLES 

WITH EQUAL AND UNEQUAL 
LEGS, Z·BARB AND T BARS. 

PROI'ERTIES OF I_BEAMS. 
PAGES 156 TO 169. 

The figures or nlues in the I'afiou. columns give the section num· 

ben, dimensions, weights , all:u and properties of the 1«1;0011 as DOted 

in the diffe rent headings. 

T he columns which require special cJ;pianation are as follow.: 

SlCfIOS MOOULVS-Column 8. 

This i. obtained from the moment of inertia in column 1 by diy iding 

it by the distance from the neutra l axis 10 the most lemote fibre, 

which in this case i. one·half the depth of the beam. 

COlU'ncu;sn or SnJl:sGTII _Cohunns IS and 14. 
The coefficient. of strength F and F' have been computed for fibre 

$tresses of 16000 and 12 500 pounds per square inch respectively ... 

stated in the headings of the column.. and are the ufe loads in pounds 

uniforml), diitributed, including its own weight (or a beant one foot 

long. Thus the ufe load for an)' lpan may be obtained by diyiding 

the proper coefficient by the length of the span in feet. 

The coefficients o( strength were obtained from the following for· 

mul~: 

}-' = tx t6000x S 

Ff = f X IUOO X S 

in which S i. the ~dion modlilua. 



OAMBRIA STEEL. 

CoEFFICieNTS OF DEflLItCTION-Columns 16 and 16. 

The coefficients of Deflection Nand N' for centre and uniform 

loads, rcspa:tively, "'cre obtained from the foUowing (orm\l!ae: 

in which 

PI' 
N= .sEI 

P and W = 1 000 pounds. 

I = 12 inches. 

E = 29 000 000. 
I = moment of inertia about axis 1·1. 

WI' 
NI =-76.8E1 

These coefficients arC therefore the deflections in inches of a beam 
onc foot long with a load of t 000 pounds. The deflect ion of a !learn 
for any [<nod and span may therefore be obtained by multiplying the 
proper coefficient by the cube of the span in feet, and by the number 
of 1 OO).pound units in the given load. 

PROPERTIES OF STANDARD AND SPECIAL CHANNELS. 
PAGES 160 TO 163 INCLUSIVL 

The variOU$ columns in the Tables of Properties of Standard Chan
nels are similar to those in the Tables of Properties of I-Beams, as ex
plained Ilbove, with the additionaf column 11. which gives the Section 
Mo(iJdus about an axis through the centerof gravity parallel to the web, 
and column 13, which gives the distance of the tente r of gravity from 

the outside of the web. Io this case the Settion Modulus 51 = -b I' -, 
the notation being as given at the heads of the columns. 

PROPERTIES OF SPECIAL TROUGH CHANNELS. 
PAGl!S 162 AND 168. 

These a.re similar to the Ta.bles of Properties of Special Channels, 
but with columns 9,10 and t 1 omitted, for the reason that these dl:lptS 
a re ordinarily used with the web in a horizontal position. As these 
channels arc only rolled to the weights speci6ed, column 16, relating 
to increlL'le of thickness of web for each pound increase in weight, is 
also omitted. 



CAMBRIA STEEL. 

PROPERTIES OF T·BARS. 

A Table of Properti~ of Cambria T_Ba", is abo ginn on pa£~ 162 
and 163. 

PROPERTIES OF ANGLES. 

The value. in the Tabl~ of Properties of 5und~rd and Specia l 
Angln, ",ith Equal Legs, pages 164 to 169. are 1.1 It2ted in the headings. 
and thote in the T.bles of Propcrtin of Standard and Special Angles, 
witb Unequal Legs. on pages 170 to 175, are simil.r, but with theaddi . 
tion of n luel for I II . SII and r" about the inclined uis 8-8. the 
position of which. in order to gi ... e the mi nimum values, was determined 
by the formula on ~e 1.0, fOt" the .... lue of the tangent of 20::. Arter 
determining the position of the inclined &Xb. the prtlpCrties correspond. 
ing thereto were obtained by the formulz on page 140. 

PROPERTIES OF Z,BARS. 

The T.bles of Properties of Z-&n, on pagn 178 and 171. are 5im· 
ilar to thote for Beams .nd Channels with tbe .ddition Ol valUes in 
column 18 for determining the poaition of the inclined axis 8-8 to 
gi ... e the minimum values of the radius of gyration. 1.1 ,hown in column 
I., these v.:llues being obtained in • manner similu to that used in 
calculating like quntities for the T ables of Propertin of Angles with 
Unequ.l Legs. as expla ined above. 

MOMENTS OF INERTIA OF RECTANGLES. 

A Table of Moments of Inertia of Rectangles I. ado.led on pages 
178 and 179 for convenience in calculating the Moments of Inertia, 
Section Moduli, and Radii of Gyration for compound shapl:' in which 
plates .re used. 

GENERAL FORMULlE FOR PROPERTIES AND 
FLEXURE. 

Formulz for obtaining the Properties of Stand.rd Scctions are 
given on pagel 140 arid 1.1, and for ... ",iOllS usualle(:tions on pages 
142 to 149 incl .. sive. 

Gentral fonnul:e fen- Flexure of Beams, Bending Moments, and 
Deflect ions for ... ar ious cases of loading are gi ... en on pages 134 to 188 
inclusi ... e. 



CAMBRIA STEEL. ... 
EXAMPLES OF APPLICATION OF THE TABLES 

OF PROPERTIES. 

EXAMI'LE 1. 

What is the proPf' r size of I·Beam to carry a load of S5 000 pounds 

concentrated at the center of a span of 25 fed, the fibre stll:SS not to 

exceed 16000 pounds per square inch? 

In the Tables of ProPf'rties of Standard I-Beams, the column headed 

F gives the coefficient of strength for a uniform load corresponding to 

a fibre stll:SS of 16 000 pounds per square inch. 

The coefficient of stll:ngth for a concentrated load at the eenter is 

twice that for the same load uniformly distributed, hence the coefficient 

necessary to me<:l the conditions is 35 000 X 25 X 2 = 1 750 000. From 

the Table of Properties of Standard I-Beams, page 159, column 13, the 

coefficient F for a U inch SO-pound beam is found 10 be 1 8S5 310-

The weight of the beam itself is SO X 25 = 2000 pounds, which cor

responds to a coefficient of 2000 X 25 = 50 000, which deducted from 

t 855 310 gives a net coefficient of 1 800 310_ A U-inch beam weighing 

80 pounds per foot is therefore the proPf'r size. 

EXAMPLE n. 
What is the deflection of the beam in the preceding example under 

the given load? 

In the Table of Properties of Standard I·Beams, pages 156 to 159 in

clusive, the coefficient of deflection for beams with eenter loads is given 

in column 15. To obtain the required deflection it is only necessary to 

multiply the coefficient by the cube of the span and the number of toOOO 
pound units contained in the load. 

Thus for the given nample the deRection in inches = 

.0000000 X 25' X ~:: = .328 inch. 
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EXAMPLE III. 

What is the safe load uniformly distributed that ca.n be pla<:ed on 

an 8·ineh standard ehannel weighing 11.25 pounds per foot, wi th a 

deaT span of 15 feet for a maximnm fibre stress of U! 500 pounds per 

square inch, the web to be placed vertieaJly? 

From the Table of Properties of Standard Channell, page 16t, col

umn F, the coeffident of strength for the given channel under the e<>n· 

ditioll$ named is found to be 67 800. Hence the total load may be 

67 800 -+ tli ::=""_ ~87 pJunds, and as the channel itself weighs 169 

pounds, the net superimposed load which it can safely caTry under the 

given conditions i. <1318 pounds. 

EX~)lPLE I V. 

What is the fibre stress in II. 5" )I: 311 angle weighing 8.2 pounds per 

foot is loaded at the center with II. weight of 1500 pounds u5ed as a 

beam with a span nf 6 feet, the IHnen leg to be placed vertical!y? 

The bending moment at the center will be 

W,I + W.I _ 1 5OOX '12+82X6X'12 _ ...... ,. h d - , - --, - _ <I 8 - til me poun s. 

Referring to the Table of Properties of Standard Angles, Unequal 

Legs, on page 173, the Section Modulus for this angle, corresponding 

to the nis 2-2, is found to be 1.89. 

T he maximum fibre stress is obtained by d ividing the bending 

moment by the section modulus, thus: ~.~~ = t<l 520, which is the 

maximum fi bre stress in pounds per squa", inch at the point most: 

remote from the neutral nis, which in this case is the extremity of the 
• longer leg of the angle. 

The second t~rm in the above expression for the bending moment is 

that due to the weight of the angle itself and is inconsiderable, so that 

in pra<:lice it migh t be neglected fo r short Spanl, but should be taken 

into consideration for the longer ones. 
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OAlllBBIA STEEL. , .. 
PROPERTIES OF COMPOUND SHAPES. 

The moments of inerlia, section moduli and radii of gyration of 

compound shapes used as !.>ta.ms or columnl, composed of plates and 

angles, tbannels, beams, Z bar1', T·bars. or any combination of these, 

msy be obtained with the aid of the Tables of I'ropertiell as follows: 

The first 5Ccp is 10 find the center of grayity of the proposed sectinn, 

... :bleh in tbe case of symmetrical sections is at the center of the figure. 

For unsymmc!ricaisecl ionl the position of the C(:nler of gravity may 

be determined by multi ))\ying the areas of the component parts by the 

distances of thdr ~nlcrt of gravity from any convenient line, taken as 

an uis, and dividing this product by the sum of the .reu, which" ill 

give the distance orlhe centre of gravity of the compound section from 

the usumcd axis. 

The JIO!itioo of the center of eravily for all siuJ of anglu, channeb, 

and T-bar. is given in the Tables of Propertin for these shapes, and is 

eiven for various geometrical .eclions on pagC51~ to 149 inelusive, in 

connection wilh Iheir other properties. 

After delennining the position of the center of gravityof I. compound 

ahape u explain.ed above, the moment of inertia about an "is throtlgh 

iu a=nterof gravit)' ma), be found by taking the sums of the moments of 

inertia of each component l_rt about an axis th lough its own center of 

gravit), parallel to the uis of the colopouml section , and the sums of 

products of the IIrea of tach comPOnenl part by the square of the dis

tance of ilS center of gravity from Ihe axis of the compound section. 

Iluing thu$obtaintd the moment of inetlia of the compound section, 

the Itction modulus may be obtained "1 di .. iding this moment of 

inertia by the distana= from the neutral axis \0 the most remote ex

tremity of the section. 

The "1uare of the radius of gyration for the compound section may 

be obtained by dividine the moment of inerlia by the total area. 

The moment of inertia of a compound section about any a.:u other 

than that throueh its cen.ter of eravity rna)' be found in a manner 

limill! to that above desaibed. 
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PROPERTIES OF STANDARD I-BEAMS. 
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PROPERTIES OF STANDARD I·BEAMS. 
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PROPERTIES OF BTANDARD r·BEAMS. 
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B 89 24 80.0 23.32 lIO 7.00 2067.2 173.9 9.46 42.68 1.36 
.. " 811.0 26.00 :1171 7.072187.8 180.7 9.31 44.8& 1.38 

:: :: ~:g ~~~1 :g~ ~:~g ~~g~~ 19~:~ I~~g ~Hg ~i& 
" "100.0 21Ml .7& 7.2°

1
2379.8198.3

1
8.99

1
48.661.28 

PROPERTIES OF SPECIAL I-BEAMS. 

B~?6 •• 40.0 11.841 .4a 6.261 288.9 44.8
1
4.77

1
13.8111.08 ,. 46.0 IS.24 ~a .~~ 286.7 46.84.8614.891.08 

" " 60.0 14.71 .70 .4
1 

SOS.4 6 .84.64(8.121.06 
" " •• .0 16.18 ... 6.81 S21.0 6S.6 4.41S 17.48 1.Q4 

BI09 I.~ 60.0 17.87 ~. a.oo 609.0 81.211S.8721S.9611.21 
" 61S.0 19.12 .a. 6.10 6SIi.! 84.8 6.77 27.421.20 
" " !g:8' 20.69 .7a .. ,. 88S.7 88.6 1S.68 29.00 1.19 .. " 22.06 .. a .... 691.2 92.2 6.60 30.681.18 
" " 0.0 23.63 .98 6.3. 718.8 90.86.6332.4611.17 

B113 •• ao.o 23'861.80 6.40 789.1 101S.2i6.79i41.31 1.32 
" " a • .o 20. .90 8.60 816.9108.8 6.71 43.48 1.32 
" ,. .0.0 26.47 .99 .... 84S.4 112.6 6.64 '41S~9 1.32 
" " 91S.0 27.941.09 6.69 871.0116.1 16.1S8 '48 IS 1.31 
" " '00.0 29.41 1.19 6.79 898.61119.816.1S316O.8411.31 

:B~~1 ~? 80.01 23.73 .ao 7.00 1466.3146.6 7.86 41S.81 1.39 
81S.0 26.00 .aa 7.06 11S08.6 160.9 7.~7 1 47.21S 1.37 

" " 90.0 26.47 .74 7.1411S67.6166.87.748.981.38 ,. " 91S.0 27.94 .. , 7.211806.6160.7 7.1S8 1S0.78 1.31S 
" " 100.0

1 
29.41 .. a 7 .28

1
16ISM

j
I6ts.6 r1S011S2.81Sj 1.34 



CAMBRIA STEEL. , .. 
PROPERTIES OF STANDARD I-BEAMS. 

1 ( jt ~b 
d ,. " 14 ,. ,. , 

,-" Coelll"h, ,,t or Str""l!;"tlo. C...,fIlcl" "t or Denectl"n. 
niok_ r .. l'lln-'" Par PlIn Btn. ... tI. !10IiI0 Pouio tI. It 500 ,.,. .. ~ u_ """ ....... .. lit_Jodi .. Si!1W'O [odl ,- '" ,. .... ..... Jb.IObrr. 
i~ y .. ~~ ....... ..... --,- • .. N N' ---

.016 942880 736620 .OOOOOHI6 .0000009 • • •• 997660 i79440 . 00000148 .000000 •• " 1044740 16200 .00000141 .OOOOOOS8 
1091800 862970 .00000136 .00000084 " 

.016 1247490 974800 .00000108 .00000088 B .73 
1301110 1016490 . 00000102 .0000000 • 
1363400 1067340 .00000098 .00000061 " 

.0123 1866310 1449460 .000000.0 ~00<>00Il7 ••• 1926960 1606430 .000000.7 .0000003 • " 1989700 1664460 .00000068 .00000036 
2062440 1603470 .00000004 .00000034 " 2116190 1652490 .00000062 .00000033 

PROPERTIES OF SPECIAL I-BEAMS. 

.026 478130 878640 .00000462 B~?5 
1107980 396820 .000004811 
689800 421320 .00000409 
670670 446880 .00000387 " 

~.o 866130 676670 BI09 
904660 706770 " 943670 737400 
983090 768040 

1022300 798670 

.020 1122290 876790 B~.13 
1160340 908620 
119911110 937160 
1238770 967790 " 
1277980 998420 

m. 1664080 1221920 B~~1 
1809100 12117110 
1881890 129i960 " 
1713670 133 810 
1766960 1379660 " 



100 OAMBRIA. STEEL. 

PROPERTIES OF STANDARD OHANNELS. 

~1~-2 3 4 6 6 7 ' 8 9 10 11 12 ------------ ... - --
n.;,k. . __ l SocIla ",'" I_I Se<tia a.:Jaa 

Doplk "'lICk! u... _ Yid\k II. loll· llpa- of 1001- G,.,.. 
!O<Ii-. of JI'I" ~ .t tt IlWlia Ill!' 1i0il IM'Iia Ill!" IIf4 

CbD%IIl, fOOl. &ocIia. w... ~ Ilia I_I. lUI ltil WI:r..2.. h " IIiI. 
lat. l_1. 1-1. w.!-l. 

- ., - -r ~,- --b~ L...!..... ""T ~.- """')T""" 8'--;;;-
__ ' ... ,.... 119. . ... , ..... , ..... I~' lDcl'" ~ ,.... . bcW~ 

cuts 3 4.00 1.19 .17 1.41 1.6 1.1 11.17 .20.21 .41 
.. 6.00 1.47 .26 t.tiO 1.8 1,2 t.l2 .26.24 .41 
" 6.00 1.76 .36 1.60 2.1 1.4 1.08 .:U.27 .42 

c"e ~ 6.26 UIO .18 UIS 3.8 1.911.tiS .32.29 .46 
" 

6.26 1.84 ..2:1 1.66 4.2 2.1 un .38 .32 046 
" "7.26 2.13 .33 1.73 4.6 2.31.46 .44 .36 .46 

C},3 ~ 6.50 1.90 .19 1.76 7.4 3.01.9& .48 .36 .&0 
9.00 2.66 .33 1.89 8.91 3.6 1.63 .64 .46 .49 

" 11.601 3.36 .48
1 

2.04 10.4 4.2 1.7l1 .82.64 .49 
e,',7 ,., 8.00 2.38 .20 1.92 13.0 4.3 2.34 .70.li0 ,64 

IO.liO 3.09 .32 2.04 UI. l 0.0 2JU .88.(17 .03 
" 13.00 3.62 .44 2.16 17.3 6.8 2.13 1.07 .66 .63 
.. 16.00 4.68 .06 2.26 19.1) 6.~ 2.07 1.28 .74 .63 
Z 9.76 2.86 JU 2OO 21.1 8.02.72 .98 .63 .ti9 

" 

" 
COl 

" 12-2ti 3.80 .82 2-20 24.2 6.92.tiO 1.19 .71 .ti7 
" 14.7ti 4.34 .42 2.80 27-2 7.8 2.t10 1.40 .79 .ti7 
" 17-2ti 6.07 .tI3 2.41 30-2 8.62.44 1.62 .87 .ti6 
.. 19.70 &.81 .63 2.t11 33-2 9.t12.39 1.8& .96 .ti6 

C26 8 11.2~ 3.3~ -22 2.26 32.3 8.1 13.10 1.33 .79 .63 
" .. 13.7~ 4.04 .31 2.36 36.0 9.02.98 1.ti& .87 .62 
.. "16.20 4.78 .40 2.44 39.910.0 2.89 1.78 .96 .61 

" 18.7& 0.&1 .49 2.63 43.S 11.0 2.82 2.011.02 .60 
" 21.2& 6.26 .ti8 2.62 47.811.92.76 2.2&1.11 .60 

C29 9 13.26 3.891 .23 2.43 47.3 110.tl3.40 1.77 .97 .67 
" "16.00 4.41 .29 2.49 ~0.9 11.3 3.40 1.9ti 1.03 .88 

" 20.00 O.8S .46 2.8ti 80.8113.t13.21 2.461.19 .6& 
" 2ti.00 7.3ti .61 2.81 70.716.73.10 2.981.36 .64 

C33 I!? 16.00 4.48 -24 2.80 68.913.43.87 2.301.17 .72 
" 20.00 O.8S .38 2.74 78.710.73.66 2.601.34 .70 
" "2ti.00 7.3ti .63 2.89 91.0 18.2 3.62 3.401.tlO .68 

" 30.00 8.82 .68 3.Q4 103-2,20.63.42 3.99 1.67 .87 
.. 36.00 10-29

1 

.82
1 

3.18116.6'23.13.86 4.661.87 .87 
C41 12 20.M: 6.03

1 
-28 2.94128.1 121.4

1
4.61 3.91 1.76 .81 

:: :: it~ 13i!, ~! HZlt~!:g ~t~ I!1~ r.~i ~~~ :~~ 
.. " 140.00111.76 .76 3.42 186.8j32.8 4.00 6.6312.46 .76 

C~3 1~ gg;gg 18]g ::g g::g gl~:g ,:g g:g~ 3~g g]~ :8~ 
.. "40.00 11.76 .62 3.62347.646.36.44 9.393.43 .89 

" 46.00 13.24] .62 3.62376.100.00.3210-293.63 .88 
.. 60.00 14.71 72 3.72402.703.70.2311-228.86 .87 
.. 00.00 16.18 :a2 3.82430-267.4&.1612.194.07 .87 

" 

" 

" 

" " 



CAMBRIA STEEL. 16> 

PROPERTIES OF STANDARD CHANNELS . 
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, .. CAMBRIA STEEL. 

PROPERTIES OF SPEOIAL OHANNELS. 

n t nt ~. ,1/ 
2 C dl ~ 1tr2 '~d" 
_,_ • _"_ ....!..J~ -.!....2... 8 _ 9_ ...!Q.. -.!!. 12 , I" 

)rJIII nick. Net. ...., Soecioa a.:iu 
... ', SoIcIioII. 

Boo- ol 11'"" 1No _ YUill _ IIt!oo 01 . ... Gpa- III . .... -
• I),u.. '" ol 01 or " III IwtiA oJu u.. lDOI"Iia ala 
:- DOl. ,:, IIooIioI. ",'0. ~I"'"'" lIa"I' l ri11 I·l Ilia llil llit l u. .... I·t j.L 1-2.. 1-2. 
W. ""T """'A" - .- ....- -.- --,- ... - . - -yr --V 

liCi'i Ptu4L ".IlL t.rk fiiiiii. I..... II' liOiiiiii" ~ I~ Iiii9- iiiirIi 
C87 6"" 14.00

1
4.11 """'Ji8 12.96.4l -:oi 23.7 "'"7.912.40 3.(10 l.77 

.... 17.00 0.00 .438.111 " " 26.4 8.82.30 .... 

.. .. 20.00 11.88 .&813.26" .. 29.1 9.712.2211.112.21 

eSI 12 21.4 6.30 .:U l2.64.34 .17128.221.44.1113.231.61 
.. .. 23.9 7.oS .872.70" .. 137.0 22.8 4.41 .. 
.. .. 26.4 7.77 .442.76" " 146.924.34.33 
:: :: 28.9 8..00 ..002.82" :: 11S4.7211.814.27 .. .. 

81.4 9.24 .662.89" 163./5 27.3

1

4.21 .. . 
.... 33.9 9.97 .62

1
2.90" "172.328.74.164.69

1

_ 

C76 (I 111.2 4.46 .(104.29.24 " ... 1 .. .. 4.331.lI8 
e7a .. 23.6 6.91 .764.110.3715 .. .. .. 7.482.86 
C6S .. 19.3 1i.68 .GO *'00 .u71! .•.... 6.72 2.48 

PROPERTIES OF T·BARB. 

fr 
EQUAL ~ LEGS. 

' 1 2 1 8 1 4 1 66789 10 
nlmen~lo,u. -- ...... ----

"tic\! 1 .... ' c..tor of .... 1 Iocu-. 
k\ioo. ~ ~. :: ... ~.; .. !ocI>oD. Q':.~.7 ,~ r::~~ 
h.ll'-. ____ . 1Iaap. lIIoa , ..... ___ _ ___ _ 

b d aw n' t wt, A " I It 

il8i Ira !b; ~~iI1717H~Y ' 'i 1'i ~g TI8S I IS ~ - !.II3 .411 .34 .011 .06 
TI87 1 I • I • 1.61 .47 .36 .06 .07 
T189 1 . 1 • - I 1.86

1 

..64 .39 .OS .os 
T 37 2 2 .~ ~. 3.7 1.011 ..69 .37.26 
T 39 2 2 • ~ . 4..3 1.26 .61 .43.81 
T 41 2~ 2~ ~. • 4..1 1.19 .68 .111 .82 
T 69 3 3 • " . 7.8 2.27 .88 1.82 .86 
T 97 3~ 3 X , "' " I 9.8 2.74 .99 3.1 1.23 

UNEQUAL LEGS. 

~igg l !!{ 1 M: IJf:¥'h :Vl ~!9 1 i~ 1 ~y 11:8: 1 :gg 
TIOI 3 X 4 ~ -x q "?: 9.9 2.91 l.20 4..3 1.114 

• 



'.98 '.94 
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CAlIIIBRIA STEEL. 

EQUAL LEGS. 

lad!. If ...... 10/1 ...... ladi • .t .,.. .... ""'" ..... u G1"II .. 
Adll ·L hilU ..... 11i1 t.I. 
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, .. 

..... 
I ..... 



, .. OAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 

~ll/0: 
~l-

, 2 3 4 0 6 7 • 
Distuoo 01. ,-, ..... 

Woickt ~ .. ~" -- '""- -- G,. .. ill tr.. <l 11lOl'li& 1001111 .. 
po"" ..... ..... - hiol-l . • hiot-I. 

I ..... ---... , A • , S 

--- ---
I .... [IIC~" ..... SI{. [a. .... la ..... I ...... 

--- ---
A 0 ~~. " ~ .08 .>7 .23 .00' .017 .. .- .84 20 20 .012 ~24 

A , , 
" ~ B. 23 .3. .0" .031 .. .. II 1.16 .34 ." .030 .044 ., ., U, .44 34 .037 .Otl6 

A , lX~, IX ~ 1.02 .3. 36 .044 .04, .. 
~ 

1.47 .40 .38 .06' .071 .. .. 1.91 .06 .4. .077 .091 .. .. 2.32 .66 .4' .090 .109 

AU lX~. lX 

~ 
1.79 .03 .44 .U .'04 .. 2.34 .6' .41 .>4 .134 .. .. 2B6 M .48 .'6 .162 .. .. 3.36 .'8 .0' .1' .188 

.,3 1~~. l~ 

~ 
2.11 .62 .0' ." .>4 .. 277 B' .03 2. ., . .. .. 33' '.00 .00 27 23 .. .. 3.98 1.17 .O~ .31 ., . .. .. .... 1.34 .0 .30 .3 • 

A~/j • ;,,2 

~ 
2.43 .n ~7 .'7 ., . 
3.1 9 . 94 ~ . . 30 20 .. .. 3.92 1.111 .6' .4' .3 • .. .. 4.62 1.36 .64 .48 .30 .. .. M. 1.IS6 .66 .04 .40 

AF 2"';,, 270" g 
4 .• 1.19 • 12 .7 • .3 • 
0 .• 1.46 .74 . 80 .48 .. .. 0.' 1.73 .76 .• 6 ~7 .. .. 6B '.00 l~ 1.11 .60 .. .. 7.' =0 '28 .7' 



CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 
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.026 

.033 
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.094 
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.. a 
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B2 
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.036 
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.067 
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I •• CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 

~ALLE/X2: 
2 

~k 
1 • 3 I 4 0 • 7 8 

..... - 11 ..... 1 .... 
"",~I ~ CU,..ot 

D~ !'ai,h_. G ... iI1 r.o. .- 1100101 ... .. ,~ _ ....... ..... 
""" "- bil !_1. !tiI I_I. 

... bIr. 

------ --... , A x , , 
--------- ---,- , .... ...... Sq. b. ,- , ..... fA"". 

--- -----
A19 3 :-;3 

~ 
4.9 1.44 S4 124 .08 

" 8.0 1.78 .87 USl .71 
" " 72 2.11 .89 1.76 S3 
" " 8.3 2.43 .S< 1.99 .'0 .. " '.4 2.7~ .'3 222 1.07 .. " 10.4 3.06 .'0 2.43 1.19 .. " 11.4 3.36 .9' 28. 1.80 

A21 3Xi'. 3~ 

~ 
8.4 2.48 1.01 2.87 l.UI 
9.8 2S, 1.04 328 1.32 

" " 11.1 320 1.06 3.64 lA' 
" " 12.3 3.62 1.08 3.99 1.60 
" " 13.6 3.96 1.10 4.33 U1 
" " 1U 4.34 1.12 4.60 1.96 
" " HI.a 4.69 I.U I 4.,. 2.11 
" " 17.1 Iwa 1.17 020 2.20 

,'3 4 ;'.4 

~ 
8.2 2.40 1.12 3.71 12' 

" '.7 'S8 1.1 4 4.38 1.0 2 
" " 112 3.31 1.16 4 .97 1.70 
" " 

~ 
12.8 ami 1.18 6.0 6 1.97 

" " 142 4.18 121 6.12 2.19 
" " 10.7 4.61 123 6.66 2.40 
" " 17.1 0.03 120 7.17 2.61 
" " 18.6 0.44 127 7.66 2S1 
" " 19.9 OS4 1.29 8.14 3.01 

A~7 8 :,.6 

~ 
172 0.06 1.66 17.65 4m 
19.6 0·70 1.68 19.91 4.61 .. " 21.9 8.43 1.71 22.07 0.14 .. " 242 7.11 1.73 24.16 0.66 .. .. 2M 7.78 1.76 26.19 6.17 

" " 26.7 M4 1.78 2S.lli 8.86 
" " 30.9 9.09 1.80 30.06 7.US .. .. 33.1 9.73 IS' 31.92 7.63 
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CAMBRIA STEEL. .67 

• PROPERTIES OF STANDARD ANGLES. 
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, .. CAlIBBtA STEEL. 

• 
PROPERTIES OF SPEOIAL ANGLES. 
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CAMBRIA STEEL. '" 
PROPERTIES OF SPEOIAL ANGLES. 
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A~7 .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. 

CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 

• ....... ... ..... 
2X ;'i2 .. .. .. .. 
• ~,2X .. .. .. .. 
3X;". 2 ){ .. .. .. .. .. .. 
aX";'i 3 .. .. .. .. .. .. .. 
• ;'i3 .. .. .. .. .. .. .. 

~\~ 
.~ 
• • • • I 7 

...... Weickl ~. 
IirIaaoo <l Coolor I _I 
II 'rarity rz-

11IoI~ .. ,~ ""~ .... -bill·1. --"""-- A- -.-, • , .... ...... -...-lo, """ , ..... 

~ 
'.8 .8. .51 .2 • ••• 1.0 • ••• ..7 ... 1.31 ~6 • •• ••• USIS ~. • •• ..0 1.78 . 60 ••• ..8 • .00 ... . .. 

~ 
... . ~ . ••• .7' ... 1.62 

• •• .• 0 ••• 1.92 • 71 1.()' 

~ 7.' '.2' .7' 1.18 ••• .~O .,. UO ••• "7 • .77 '.42 
~ ... .... 

• •• .7. 

~ 
M 1.78 ... ... 
7.2 2.11 ••• .» • 
• 2 .... 

• •• ..2 • • •• ..,. .70 .... 
.0,4 3.06 .7. 1.49 
11.4 • .86 .,. 1.8 1 
12,4 3.6& .77 1.72 

~ 
••• 1.93 .8. .~. 
7.8 2.30 .8. ... . .» 2.86 .8. 2.09 

• 0.2 '.00 .8. '.8' 11.4 • .8. .90 .... 
12.11 3.67 ... ~g 18.8 <.00 . .. 
'4.7 <.8. • •• at. 
11S.7 ..6. • •• M' 

~ 
7.' 2.0. .7. 1.66 
M "46 .7 • • .90 
• .8 2.87 .80 .... 

11.1 ..9, .8 • .... 
.2.3 8.82 .8. .. .. 
• 8. • . ... .87 2.67 
.<.8 4.34 .8. 8.0 • 
' • .9 .. .. ... .... 
17.1 M • ... 8." 

• ..... 
'" •• II I -I. ,-..... 

.20 

... 
- , 

• • • • • • 

• • • • • • 

... 

.8. ••• ,4 • ... 

..0 ... 
~ . 
.66 

i~ 
.41 "0 .. . 
• •• 
l~ 
.9' ... 
1~ 
.9 • 
.• 0 .9, 
••• ... ... ••• 
l~ . .. ••• .9 • ... ••• ~7 ••• 



I 

CAMBRIA. STEEL. 

PROPERTIES OF STANDARD ANGLES. 

''''~ 
of ,,.rill rn. 
.. ":of&._ 

! 1lI1 -1 -• .' T_ "--r .... 
.• 0 .78 
.• 0 ... :n ... ~a 
.'7 ~. ... ~. 

.7' ~, 

.7' .• a 

. 7' ••• .7' ••• .7' '.00 

.72 1.02 

.7' 1.11 

.7' 1.14 

.72 1.16 

.71 1.18 

.'0 

.70 
'.20 ... 3 ••• .... ••• '.2, 

•• 0 1.06 
.'0 1.08 
~. 1.10 
~. 1.13 
~7 1.1IS 

i! 1.17 
1.19 

~. ,.2' 
~. 1.2a 
~. ,.2, 
~, ,,2. 
~, 

~. 
'.30 , .3a 

~. 1.3. 
~. '.37 
~. ,.3, 
~. ,.42 
~. 1.44 

UNCQUAL L&OS 

1 

, 

'.17 
1.42 
1.66 U. 
2.08 
2.2. 

lBO 
2.19 .... 
2.91 
• .2. M' 
.~. 
4.1, 

2.3' 
2.72 
3.10 
8.46 
3.79 
4.11 
U, 
4.70 "' .. 
8.88 
3.96 
<bO' • .0. 
M' 
'.03 M. 6.' ,.3, 

--
.2. ... . ., 
~. ••• .70 

~. ••• ~, 

~. 
,.1>4 
1.16 

.70 ••• 1.09 .... 
1.41 
l.IS8 

'i' , . 
••• 1.18 

'.2. 
1.41S 
1.81 
1.76 
1.91 .... 
2.20 

1.23 
1.48 
'.6. 
,~ . .... 
2.30 .A. .. .. 
'~7 

--.,. 
.78 ., . 
"! ., 
.70 

••• ••• .• 3 ••• .. , ,., 
1.12 
1.11 
1.10 
1.09 
1.09 
,.0. 
1.07 .... 
1.10 
,.0. 
1.08 
' .97 
'.07 
1.06 
,.0, 
1.04 
,.1>4 

'.2! ,.2 ,.2, 
,.2, ,.2, 
'.2a ,.2, 
,.2, 
1.2, 

,.---10 

IARladi .. ...... ' "'Gym;. 
IIfbglo 11lI3-3. 

IX --r '-, .... 
---

.832 .. , 

. 828 ... 

.820 .42 

. 814 ••• .807 ••• •• 00 .42 

. 884 ... 

.880 .,a 
. 878 .0 • 
.872 .0' 
. 888 .0 • 
. 881 ... 
.008 ., . 
.001 ., . 
. 498 ., . 
. 491 ., . 
.486 .,a 
.480 .oa 
.472 .oa .... . .. 
.'24 .• a 
.721 ••• .718 ... 
. 714 ... 
.711 ••• . 707 ••• ,'03 ••• . 898 ••• .894 ••• 
.064 .6' 
.001 • •• 
~! ••• ••• .oa. ,M 
.0,' ••• .0'. .6' 
.0 •• .6 • 
.0'. ••• 

'7' 

! --

..... 
, .. bot. 

--
A~p 

A~3 

" 
" .. , 
" 
" 
" 

'.7 " " 

" 
" 

••• " 
" " " " 
" 



170 CAMBRIA.. STEEL. 

PROPERTIES OF STANDARD ANGLES. 

~\~~-s 
o~~ 

• • , 
I • • 

I • I ' ~ • 
1--1 .... , 

t\slouo tI CAw I_I ... '" .- ~tl II 'tarit, rr.. 11 . "' .. """ loot tI. Loocw .,. 

".IIor. .. r~ Soi;Iloa, ,.... .I.riI' .L .I.rill·L 

b •• • ..... I· .... • -,---. -
.- ""'" .- ...... ...... 

.01.101 • f, 3 

~ 
. ~ a •• ••• 1.715 .,. 
.j 2.86 .,. 2.04 .8. 

" " U 3.31 .,. a32 , ... 
" " '2.8 •. y' .,. M' loUS 
" " .. ~ ... iZ a3' .~, 

" " us.? .. " ... 6 1.39 
" " 17.1 IW3 .8' .~ . 1.IH 
" " 18.0 0.44 .8. '.8' 1.62 
" " 19.9 .... ... 3.7 1 1.7. 

A,1RS • • ' )< 

~ 
10.4 3.015 ... 3.18 1.2, 

" , ... 3.li3 .8. 3.83 1.39 
" " 13.6 .... .• , .... 1.(16 
" " ,,~ 4.48 ••• .... 1.73 
" " '6i .... ". 4.9, , ... 
" " " 11.37 .~ .~. 2.08 
" " , • .8 ... , ,. 6.8 • ao2 
" " 2 '~ .... 'D' • .8. a>, 
" " 22.7 a., • .64 ... , U • 

A, IRIS • ;";,3J.1; 

~ 
11.6 3.42 .,. 82. 1.2, 
13.15 • .0. .8' ,.8' U, 

" " • M 4.6. .8' U • • .8. 
" " 'i' M. .8. .." 1.77 .. " , . 6.8. .8. 11.08 1.94 
" " 20.6 6 .. 6 . .. 11.47 U, 
" " 22.3 6.&6 ••• .... ~i " " 24.0 7.06 ... .~. 

" " 2l1.7 ,.8, .• , a .. 2.89 

A. t?,? 6 •• 

~ 
12.3 3.61 ... 4.80 1.60 

" ,4.2 U. ". M. U. 
" " .. ~ "1' ••• . ~, a •• 
" " 18.1 •• 1.01 6.91 a3. 
" " 19.9 • .8. 1.03 7.62 M' 
" " ".8 MO '.06 au a" 
" " 23.6 .... '.08 8.68 a3, 
" " 2&.4 7.46 1.10 ~. u. 
" " 2'~ ,.86 1.12 .. ,. 32 • 



CAMBRIA STEEL. '" 
PROPERTIES OF STANDARD ANGLES. 

UNEQU.x. L.a.8 

.~'\ ~-<I 

'T~ ~ >''V' 
• 10 I 11 I. 13 14 i 8 1 

latilll of btaDoo ot Culer 1 ...... 1. .... lati .. rl ~I bdiu 

GJrlllooo " Grlnl1 f.... ,1IOI'Ilt 1111110.1. .- ' .... ' .,- ...... JAckrlSlo_ 
! ril l·L 

"''' 
bilt.l .biIl-l J.ril Zl ..... "" " - - .,-- -p- - w- - ,,- oc --,,-,- J .. her. • -,-..... --X;;;~ -, ...... t..w-;- ..... -.... ---- ---

B. 1.68 • 2. lB. 1.61 .368 ••• Al~l 
B4 1.70 7~7 224 1.61 ~'4 .66 
B4 1.73 ... , .... 1.60 261 .66 ., 
B3 l.7tS 9.45 2.91 1.119 ~'A .66 " B2 1.77 10.43 32a 1.118 .36 .66 ., 
B. lBO 11.87 a66 1.117 ~4. .• 4 " 
BI IB2 12.28 aB' U. .34. .• 4 " BO IB4 13.15 4.16 1.115 .340 .• 4 " 
BO 1.86 13.98 4.4. 1.1111 .336 .• 4 " 
I~' un 7.78 .... 1.60 .4811 .7' UR3 
1.01 1.63 8.90 2. .. 1.119 A" .7' 
WI lB. 9.99 .... 1.118 .479 .70 " 
1.00 1.68 11.03 3.32 l.1I~ A7. .7' " .,. 1.70 12.03 3.66 I.' .472 .7' " ••• 1.72 12.99 3.97 1.56 .468 .7' " 
.96 1.76 13.92 ..... 1.1111 .464 .7' " 
.'7 1.77 14.81 4.118 1.114 .460 .7' " 
.96 1.79 16.67 ..... l.1I3 .466 .7' " 
.96 2~ 12.86 324 1.94 ... 0 .7;\ Al~5 
.96 2.0. 14.76 ~~ 1.93 .. 47 .7 
. 97 .~ . 18.59 1.92 .... .7 • " 
.96 2.11 18.3i 4.7' l.91 .. 41 .7' " 
.96 2.la 2M 6.19 1.90 .33. .7' " 
.96 2.15 21.74 6.66 IB' ~34 .7' " 
.'4 2.18 23.34 6.10 IB' .331 .7' " 
.94 .20 ..... , .... 1.86 ~'h .7' " 
.93 .... 26.39 .... IB7 ... .70 " 

1.17 1.94 lUi a ... 1.93 .446 B. AI07 
1.16 1.96 1M aB' 1.92 A4' B7 " 
1.16 1.99 17.40 4 .. ' 1.91 .440 B7 " 
1.14 2m 19.26 4B3 1.90 A'. B7 " 
1.13 2.03 21.07 0.31 1.90 Aa4 B. " 
1.13 M. 22.82 .~. lB. Aal B' " 
1.12 .~ 24.31 •• lB. A'. B. " 
1.11 2.10 26.15 6.70 IB7 .42' B' " 
1.11 2. .. 27.78 7 .16 1.86 .. 21 .86 " 



CAliIBRIA STEEL. 

PROPERTIES OF SPEOIAL ANGLES. 

• • 3 .. 0 !~~Coa,",.1 7 s.:... ........ __ . ... kI u.ft olGruiIJm.. - -, ' 
SooIIoa . ...k ol !.oIpr _ _".1" 

por Pool IocIioa. ,... AI ... 1-1. ....... 1.1. 
"'~:"~'j;3'~' ~';:~~'~ - A- x ---l - s----; I ..... 11..- ........ S.. IL=--,-_ I ..... I ..... 

AI2 1 II .'! I " /to 2.03 .60 .36 .10 .10 

:: .. ~ ~:U~: :n :l~ :l~ 
.. .. ~ 3.83 1.13 AliI .16 .17 

.. .. 
AUII 
AI~I') .. .. 

.. .. 

a .'! IX 

2 1'0 x l ,". 
2X .";. I X .. .. 

.. .. 
Al¥.9 3 .': 2 

" " .. .. 
" .. 

AI~1 4 .': 3 X .. .. 
.. .. 
" .. 
.. .. .. .. 
" " 

A.136 I') x 4 
" " " " .. .. .. .. 
" " " .. .. .. 

... 2.11 .62 .39 .12.11 
~ 2.76.81 .41 .16 .14 
io 3.39 1.00 .. 4 .18·H 
'"' 3.98 1.17 .40 .21.-. 
it 2.02.69 .30 .os .08 

nfl, ~~~ J~ :jg :86 :yg 
3.60 1.07 .33 .11 .12 
4.30 1.27 .311 .13 .14 

... 2.43 .71 .311 .13.11 
X 3.19 .94 .38 .16 .14 

Po :U~ Ug ::g ]~]6 
,\ 2.6 .76 .43 .20 .16 
~ 3.4 1.00 .46 .211.20 
(} 3.1 .90 ... 47 .31.20 

~
. 4.0 1.19 9 .39.26 

6.0 1.46 .61 .47.32 
6.9 1.73 .64 .64.37 
6.8 2.00 .66 .6 I .42 

i 
7.6 2.211 .93 2..1111 .99 

18:A ~:g6 :K3 ~~8 UI 
11.9 3.110 1.00 3.79 1.62 

a.i Ug l~ U6 U3 

i 
9.1 2.67 .74 1.98 .88 

10.11 3.09 .76 2.26 1.01 

ia ... UOO
O lY "'~:~8! Ug 

14.6 .83 1.37 

i 
11.0 3.23 1.03 4.66 1.67 
.2.7 ..... 7.11 1.06 6.32 1.81 
14.6 1.07 6.96 2.04 
lEU 4. •. 71') 1.10 (1066 2.26 
17.8 ..ea 1.12 7.14 2.48 

~ 
111.2 4.46 1.34 10.39 2.84 
17.2 11.06 1.36 11.67 3.21 
19.2 6.66 1.88 12.90 ~7 
21.8 6.211 1 .. 1 14.09 ___ 2 
23.2 6.83 1.43 11:1.24 4.27 



CAMBRIA. STEEL. 17' 

PROPERTIES OF SPEOIAL ANGLES. 
UIUQU.U • ..., .... 

~ 3·~ • , " 
9 10 I 11 ,. " ,. " 1 ---

JiNAOtof~ ..... bliOl.t LoosIWiOl Wiuol of G.uity I.... 1;-" • ..... ' Gym ... 
"~SMrw !~2. 

10011.1111 '''''" IlG,...lioo. .... 
, .. H. lliI 2·l. 1m Zl. of ,,,,II !1ia).1 

• --~!:...- I ' S - ex ----,- I .. bot. 

I .. ~ --ladA- , ....... , ..... ..... , ... --- ---
.41 .66 24 .16 ." .470 .31 Al?, 1 
~9 .66 ~1 2' .6' . 401S ~ . 
.'6 . 71 ~7 26 .6' .441S 2. .. ... .7' .42 ~, .61 .434 29 .. 
.44 .64 2. .• 6 .6' .001 ., . .01.123 
A' .66 . 3' 24 .6' .043 .3' .. 
.4' .'9 ~. 29 ." .034 .3' .. 
.42 . " .4' 34 .61 ~'4 .,. .. 
36 ~. .33 2' .74 .330 29 AHSIS 
.33 .91 .4' 27 ~ 26. 27 Al?,O 
.33 .9' ... 2. .79 206 27 
. 3' . 90 ... .4' .7 • 247 26 .. .,. .97 .77 . 0. .76 2'6 2. .. 
. 4' ~O .4 6 26 .6 • .364 ~, Alf.7 
.4 1 ~6 .09 .36 .79 ~07 .3' .• , .9. m • 44 .79 3.9 ... .. 
••• .9' ~2 ~. .7 • ~ .. ... .. 
• 61 ~1 .• 9 29 ~ . .486 .3 • A I ~I 
.0. ... .6' .37 .79 .479 .3' 
~6 . ., ••• .. , .97 A.6 ••• A120 
~7 ." 1.09 ... • •• .440 .• 3 .. 
::b 1.0. 12. ... .90 .434 .43 .. 

1.04 1.03 . 7' ... .428 .• 3 .. 
. 0' 1.06 1.73 ~9 ... .421 .. , .. 
1:8~ 1.18 M6 126 12' .707 .73 Al~l 

121 U. 1.49 . 20 .7M .73 
1.00 12' ~!6 1.72 12' .703 .7' .. 
1.94 120 O. 2 1.94 12' .700 .7' .. 
1.0a 127 M6 2.10 123 .7tl . 7' .. 
1.02 12. ~7 2.30 12' .7 .7' .. 
~6 1.49 M. U, 1.44 .440 .60 A l~a 
.SO 1.01 629 2.10 1.43 A37 .60 
~. 1~' 7.04 2.37 1.42 .431 .60 .. 
~. 1.08 7.70 .. 6. lAl .426 .64 .. 
~3 1~6 6. •• '~9 1.40 .424 .6' .. 

12. 1~3 6.14 2.34 1~9 .631 ~O A130 
1.19 1.00 93. 2.7. U6 .629 ~O .. 
1.18 1.07 10.46 3.00 1~7 .626 ~O .. 
1.18 1.60 lUIO '3. 1~6 .623 ~. .. 
1. 17 1.62 12.61 3.73 1 ~' .620 ~. .. 
1~' 1.61S l a94 3.1S1 1.77 .782 , ... .01.137 
u' 1.66 10.67 3.97 1.76 .781 l.oa .. 
1.0 1 1.7 17.30 4.42 1.71S .779 l.oa .. 
1M 1.72 18.97 U6 1.74 .778 1.08 .. 
1.49 1.74 20..lS4 02. 1.78 . 776 1.0' .. 

-. 



17. CAMBRIA. STEEL. 

PROPERTIES OF Z-BARS. 
1 



OAMBBIA STEEL. 

18 14 1 10 I 16 17 I 18 
Coe t. ot Defte etlon • 

1 

...... 
..... bIr. 

" --,,,-- E' J!' N N ' ______ I... 1-,~~.I---~07.I~~07.I~~o=.I~~ 
986 1111 20400 16000 .000432 .000270 Z II 

1:000 :1111" 211400 19800 .000341 .000213 .. 

. 990 .64. 27400 21400 .000322 .QOO201 

.9711 .1111· 31800 24800 .000272 .000170 

.9611 .63· 32800 2111100 .000271 .000169 

.9111 .64" 36600 28600 .000236 .000148 

.778 .67 331Soo 26200 .000198 .000123 

.788 .68 41700 32600 .0001116 .000098 

. 798 .69 49800 38900 .000129 .000081 

.794 

.804 

.814 
~08 
~18 
~28 

.611 

.619 

.628 

.616 

.623 

. 63 1 

.6 19 

.628 

.G33 

~1. 
. 1S26 
.1S32 

.1S20 

.1S26 

.1S32 

.1S19 

.1S21S 
~30 

.88 

.87 

.88 

.8' 

.87 

.88 

.76 

.78 

.78 

.7' 

.76 

.78 

.7' 

.7' 

.78 

~. 
.8' 
~. 

~1 
~2 
~. 

~1 
~2 
~. 

Iillioo 
118700 
611900 

64600 
71000 
77400 

67000 
68200 
79400 
81900 
.2000 

102100 
101000 
110200 
1191100 

90000 
104900 
119700 

123200 
136800 
1110400 

149800 
162300 
174900 

40200 
41S9oo 
011S00 

1S01S00 
ISISISOO 
60lSoo 
... 00 
1S33oo 
82000 
84000 
71900 
79800 

78000 
86100 
93300 

70300 
81900 
931Soo 

98200 
106800 
117600 
117000 
128800 
188700 

.000129 

.000111 

.000097 

.000103 

.0000.2 

.000063 

.0000.3 

.000077 

.0000811 

.0000611 

.0000117 

.0000111 

.0000112 

:gggg:~ 
.00004. 
. 000042 
.000036 

.000036 

.000032 

.000029 

.000029 

.000027 

. 0000211 

.000080 

.000069 

.000061 

.000064 

.0000117 

.0000112 

.0000.8 

.000048 

.000041 

.000040 

.0000.6 

.000032 

.000033 

.000030 

.000027 

.000031 

.000026 

.000023 

=~g 
.000016 
.000016 

=tl 

Z~!J 

.21 .. .. 

.. 

.. 
'4' .. 

" 
• •• .. 

" 

" 
.81 .. .. 

"In ,b_ <:aU. lite minimum valuo of r" corrOlpond> .O Neutral A"i. ~'i. 



"" CAMBRIA STEEL. 

MOMENTS OF INERTIA OF········· I ··· ... ···REOTANGLES. 

... Width o~ Keetoll&,le til IDebeli • 

" ..... t I, t -t. t -h t 
----------- ------, ." ." ." ." ." ." ." • .M . " .M ... l.IS 1.21 1.U 

• '"" '"~ '00 ,.~ ,." '.00 '.ro , , . ., ." .. , ... .. '.M 6.~1 

• '.ro .... ." '-", '.00 10.18 ll.~ , 7.15 "" 10.72 12.51 H.2\l lUll 17.8& • ] 0.67 IUS IS.OO ,." ".., ~.OO "''' • 15.1~ ,.." 22.78 "" ""' SU7 "." 
" ro." ",M 31.25 3M6 41.G7 "." M. .. 
n ~.~ &1.66 ~U9 48.118 .... "." .. " n ".00 .... ".00 ".00 noo 81.00 "'.00 
" 4~77 67.21 .,,' 1'10.10 91.M ,,,,.,, IIUS 

" 57.17 71.46 .. " '00'" 114.83 "." 142.92 

" 70.81 "." 1~47 123.00 , .. " " .. ro I,So18 

" , ... , , .. " ".00 149. 33 170.67 192.00 213.33 

" 102.M 127.9-& , .... IN.12 2iH.71 moo "'." " 121.1iO 151.88 182.2:> 212.63 "'.00 m.8~ 803.75 

" 14:.>..00 17M2 214.34 l!l\O.07 2&).,9 S2U2 1157.21 

" 166.67 008." "".00 29L67 "'." 376.00 416.67 

" 19'1.1» 241.17 289.41 837.601 "'." 4301.11 "'.M 
" 22 1.83 'li7 .2'J sst.76 "''' 0&<13,67 4!19.IS M<." 
" 253.48 81e.1II) 88O.ZJ ~3.W "".SO 670.lIS 633.70 
C4 "'.00 "".00 a2,OO .... 00 676.00 648.00 "'.00 

" 325.52 4Of.00 "'" """ &51.0 ' ';'32.42 SIUO 

" 31i1;.11 4.57.71 ~9.25 MO.';9 nU3 .,." ~IM~ 
~ 41006 MZ.f>II 616.00 717.61 8"..'0.13 OZLM IO'.Iti.16 

" 4b1.S3 671.67 "".00 '"'." Q14.61 1029.00 IIU.33 

" .... " ... " 1152.16 889.M 1016.21 114.23 12iO."lt' 

00 "' ... 7OS.13 

l~i 
"'.M 1I21i.00 Ig 1406.2.'> 

~ liS.l.ti1 &>:JS3 lllH.67 1S6(i,S3 1706.61 
M ~18.83 102::1.:.1 10132.96 l o53?67 l!I.)fH18 
~ "'"00 1:n.~.00 17()UlO 19(..1.00 2130.00 
~ 11(3.17 ",.. .. =" ""'." ~1.1I'l .. "'"'' 16G6.67 

'"" 00 =." -" "'.00 "",.M .. ,""., 19'29.38 23 1~.25 :nol.1S ""'.00 s.m.88 S8M."i5 .. li74.G7 2218.33 "".00 Slot>.61 "',.., ,""".00 40136.&7 .. 2O'27 .1i3 ~.~ 8041.75 3548.71 ..06I'i.67 4~.63 .... M .. ""'00 "".00 "".00 _00 ..".00 GIlH.OO 6760.00 

" 2004.17 !IZ'iIi.2\ 

~I 
4567.29 ""'" 5859.3~ &JlOA:! 

~ 2'J29.J!3 3661.61 6126.33 '""." 6Ml1.00 ""''' " 8"~.1iO .100.'-'1 5740.88 (i661.00 7381.13 ""." .. .... " 4bill.S3 640"2.67 nlI7.:£! = ... 914(1.67 

" .wG1./i3 6081.~ 7113.46 8129.67 1II-I{;.87 10162.011 

'" ..... 00 ",,"00 7875.00 ""'"00 10l2b.oo 11250.00 



OAMBRIA STEEL. ". 

MOMENTS OF INERTIA OF ·········I ·········RECTANGLES. 

W i dth o ( a cet RIla-l e In Inch es. ... 
I 

• 
tt i tit t tt 1 .... 

. " .00 .M .~ .M ." , 
I." ,.w L~ 1.97 2.11 ,." , 
." '.00 .. ~ 4.67 .00 .. " • - 7.16 i.81 ... !l.1l 9.71 10.(2 • ,,,,, " .... 14.m 15.75 16.88 18.00 , 

19.65 21.4~ "'" 2:5.01 ,.~ ,." , ... ~ 82.00 M." "." ".00 42.~7 , 
4\.77 (,'>.1.6 49.36 63.16 OO.~ 00.75 , 
57.20 .". 67.n n." 78.18 "." .. 
7&.26 83.19 90.12 ".00 103.98 110.9'1 H 
~.OO ... <00 1l7.00 .,000 , ",,00 1«.00 ., 
"M' 137.31 148.75 160.20 171.64 "" ... " 157.21 171.00 1M.ilI 200.08 !lB.&'! =" " 
1 93.~ Zlo.M 228.52 2~6.ro 263.67 281,26 " "'." "'..- 277.33 ".., "'.00 341.33 .. 
281.47 "'.00 """" "'" "'.'" 400.42 " S3US "'."' .... " 42,';.25 "'." 486.00 " "'.00 "." 4&1.(1 6OO. H "' ... b7L.M " .,." 00000 :>41.67 r..~.3.'1 "'.00 ... ,,' '" 000." {>78.81 627.1f> 676.2>1 n:U2 71U5 " 610.().J OM." ~.96 776.42 8:1I.!!1 "'.~ " &n.m 761).44 8ZUIl ~.II\ "".M tOI3.'l.l " 79'2.00 .... 00 "'.00 100II.00 1080.00 1152.00 ~I 

... " 976.56 1067.9.1 113U2 1220.70 130'.!.(IR " 100(1.96 "'''' 1190,1)1 128U.8 la'13.IS 14M ... 7 " 1127.67 12:'10.19 1332,jO 14.'\:i.'22 1631.73 1&W.2f:i " 12S7.67 l:17"l.OO ,-" 1000..61 11 1 ~.OO 1P29.1I3 " ,,,, " 1624.31 16,',].3-1 177~.M 1')(l.';.3'J 200!!.42 " 
1,,11'1.&'1 l r.87.00 1~13 lOOS.7~ 21(l9.:18 =.00 '"' 1871.33 2IH~00 2218.61 ZJIJ9.33 2.:i6O.00 27~.67 " ml.;9 1·IM.00 2061.21 ~"l66.11.! 0010.63 :m~~'13 " 2673.00 29111.00 lW,9.oo 310!.OO :J6.I.'i.oo .... 00 " 314~.7 1 3-12'J.OO 311[0.2'.1 4001.00 4~.88 0&::>72.117 "' 
3I".66.C7 4000.00 =." 4G(;(;.C7 000000 ""." ., 
4214.6:1 4tOO.[(I MlI6.3~ MO'~.2f:i 1)788.13 6m.OO ., ... " 1>324.00 ~161.C7 reu.S3 6M.'.00 7008.61 " 1):;7G.[.1 OOs;tr,u f690A 6 7097.4~ 7001.:.18 11111.33 ~ 

.... 00 &JI2.oo '~88.oo 80&1.00 6ii4O.1Al 9216.00 " 
1161.46 7812.1".0 R-I113.M !l114.5~ 97~.t3 ]0-116.(07 ,. 
... m H78l!.OO \fj"lO.3:.1 lO".t.'i2.61 10!'ll8l>.OO 11717.31 5:.! 
9001.38 9s.t1.00 106tH.6l 11481.15 1 230\.8~ 13122 00 .. 

10061.33 10976.00 IIt")O.!i7 12SeO.3:I 1:1720.00 1463-l .G7 .. 
III .8.29 12194.00 1~1O.71 14:.!'.!6.9'.l lfi2~1.12 162S9.33 .. 
l:!llS.00 l~.OO 1462:>.00 11>;00.00 1 687~.OO 111000.00 00 



'80 CAMBRIA STEEL. 

STRENGTH OF STEEL COLUMNS OR STRUTS. 

For various values of .!:: in which L = length in feet and r = I'lldius , 
of gyration in inches. 

P = ultimate strength in Ibs. per square inch. 

FOR SOFT STE EL. 
Square bearing 

'''100 P = 1+ (12 L)' 

Pin and square bearing 

45000 
P = (ttL)" 

I+ zrooo L' 

P = (ttL)" 
1+18000 ,I 

Pin bearing 
45000 

86 000 r' 

To obtain safe unit stress: 
For quiescent loads, as in buildings, divide by 4. 
For moving loads, as in bridges, divide by 6. 

Ultimate StrenjC:th in lba Ultimate StrenjC:th In lba. 
L per Squau Inch. L pu SQ.uare Inch. , , 

"' ... .- ... ... "'. -- s. ....... ,. ...... ~~ -- -"""--., 
"'" " ... 41"" 7.' '65M 32419 80779 •. , "'30 "'" 41593 7.' 36193 "''' 30268 

••• 4SOli "081 moo 
'.6 """ 417M "'" ao 35828 "'14 "762 ,., ."" 41412 '0'" &2 354" ,2['64 292'" .. 35035 31615 28763 
'.0 ."" 41068 ""3 &6 .m7 31169 28272 •. , 42'" 40693 ""35 " '"'' .",. m<I •. , 41765 40317 "'" '.6 '1'" "'30 "'" 9.0 33988 ""'" '73ll6 •. , 412" 39634 "'" 9.' 33611 ", .. '6832 

9.' "'49 "". 26364 
5.0 40910 39130 '7500 9.6 "'" 2'977 """ 5.2 , ... - ...., 9.' "'11 "549 "''' 5.' "." 38300 "'" 5.' "'" 37'74 35975 10.0 32143 28125 25000 
5.' """ 37443 • 35457 10.2 31776 21706 245" 

10.4 31411 "'" W25 ., .9335 37006 ,,,as 10.6 ,,,., '6879 23698 ., 39003 "''' 34416 10.8 "'" 26m '327'l ., 38665 361" """ .. 38323 35676 33371 11.0 """ '6072 "'" ., 87976 35219 '28" 11.2 "''' 25675 ""0 
11.4 "'" 25285 """ 7.0 37616 'm' 32328 11.6 ""7 '"'' 21671 

7.' 37272 "324 .1809 11.8 """ "'17 21298 
7.' 3691' 39872 '1'" 



CA.MBRIA. STEEL. 

STRENGTH OF STEEL QOLUMNS OR STRUTS. 

For vadOU5 values of ~ ill which L = length in ree~ and r = radills 

of gyration in inches. 
P = ultimate strength in lbs. per !quare inch. 

FOR 90FT STEEL. 
Sqnare bearing 

45000 
P = I+ 02L)t 

S6 000 rt 

Pin and !quare bearing 

45000 
p = 1+ O'l _L)' 

24 000 r' 

To obtain safe unit stress: 
For quiescent loadll, all in buildings, div ide by 4. 
For moving loads, as in bridges, divide by 5. 

Ultimate SIUD(tlb lao lba. Ultimate 8treD(tth In lba. 
I. :pel" SQ.uare Inch. 

~...... Pi .... i l'iL 

----- "- ---
12.0 28553 
12.2 28207 
12.4 27863 
12.6 27522 
12.8 27185 

13.0 26850 
13.2 26524 
13.4 26189 
13.6 2586f, 
13.8 25543 

14.0 M224 
14.2 24909 
14.4 24598 
14.6 24200 
14.8 23985 

15.0 23684 
15.2 23S87 
1M 23093 
15.6 22803 
15.8 22516 

16.0 !?2234 
16.2 219&1 
16.4 21678 

24142 
23771 
""06 '30" ""93 
'93" 22000 
21'" 
21329 
21002 

2008II 
20363 
2005' 
19746 
19445 

19148 
11l&\11 
18572 IlS015 

17744 
1mS 
17216 

"'" 2<154' 
00"9 
19823 
19·1074 

19133 
11l79'I 
18469 
18148 

"". 
17523 
17221 
16925 16". I"'" 
161171 
157" 
15S32 
15270 
15105 

14764 
14518 
"", 

I. per Sqlla re Ineh. 
• 

__ ~1IIft. ! ~~ _ PiL _ 

16.6 21400 
16.8 21137 

17.0 20872 
17.2 20611 
17.4 20353 
17.6 20098 
17.8 19847 

1&0 19599 
1&2 19351 
18.4 19114 
18.6 18878 
I&S 1864.4 

19.0 1841S 
19.2 IS185 
19.4 17961 
19.6 17740 
19.8 11519 

20.0 11308 
20.2 17096 
20.4 16888 
2M 16682 
2O.S I&4SO 

16960 
167(0 

16-159 
16216 
"977 
15742 
15512 

,,'" ",,, 
14'" 
14"" 
14.00 

14218 
14010 
13811 
13616 
13422 

13235 I""" 1"68 

"'" 12516 

14043 
13812 

1 .... 1_ 
1315<1 
12938 
12781 

I"" 12829 
12135 
11944 
11757 

11579 
11394 
11219 
11048 
108'17 

10715 
10553 
to'"~ 
10M' 
10087 



, .. OAllllBBIA STEEL. 

STRENGTH OF STEEL COLUMNS OR STRUTS. 

For nriou5 values or ~ in which L = length in rcet and r = radius , 
of gyration in inch~. 

I' = ultimate strength in lb!!. per square inch. 

FOR MEDIUM STEEL. 
Square ~aring Pin and Iquare bearing Pin bearing 

p~ 
00000 00000 

p~ 
00000 

1+ (12 L)I r ~--(12IY ,+ (12 L)2 
S6 000 r' I+U 000 rl 18000 ,1 

To obtain nfc unit 5trCQ' 
For quiescent load" lU in buildinlt'. divide by 4" 
For moving 1000ds , Il5 in bridges, divide by 5. 

U1Um.tc Strcna1;h h. lb •. Ultimate Stnnath la lb • . 

• per Square :Inch. ~ pu Sqltate loch. , , . - ..... 1 ... .- .. ... ... -- ....!!.- ._---- ~ ., ".'" mas ", .. 7.' 40616 "132 ,,," ., 
<8'32 47106 4.6214 7.8 ,~" "'" 33681 .. "' .. 46757 <.>'" .. "'" "'" "'" .. "'" "m "'" .. "'/0 "6013 .. '" .. ... " "'" ",.11 .. ..... "" . 81969 

' .0 "'" ..... "'" .. .... '"'' SI·foI! 

••• "'0; "''' 48817 .. "175 ''''8 ~" U "'06 «m "'" ••• ,"'118 «367 42761 ,., "" .. ""7 ...0 
'.8 "781 "'" ."" ,., 

"''' 331611 29818 , .• '"'' 11267. "'" '.0 ..... .. '" "'" 9.' "'" 1121" 2117111 
••• "'" 43119 ,(1 HIS 9.8 "'" 31721 "'" .. «m "'" ."" .. «'" .... "'" , .. 85714 81260 27778 ., ...,. "6118 8118S7 to, "'" """ """ 10.4 '''01 .... "'" ., "'06 41118 .... 10.6 """ "'" ""I .. ."" "'" ... , 10.8 '"'' "'15 """ •• . 2961 40186 .76&1 
•• "'81 "'" "'" 11.0 "''' "'" ""7 ., 

"''' 39182 "". t1.2 .... "' .. "'" 11.4 "'" .... ... " 70 "' .. """ "'"' 1t.6 "'" " ... "'" 7.' 414!3 88188 ..... 11.8 32114 "''' ..... 
7.' 41016 "'" '"'' 



OAMBRIA STEEL. ,.3 
STRENGTH OF STEEL OOLUMNS OR STRUTS. 

For various values of!:: in which L = length ;n feet and r = radius , 
of gyration in inches. 

P = ultimate strength in Ibs. per square inch. 

FOR MEDXUM STEEL. 
Squart: bearing l';n and Squart: bearing Pin bearing , 
p~ 

60000 
p ~ 

60000 50000 
t+ (12 L)' 1+ (12 L)' p ~--(t2 L)' 

86000 T' 24 000 r' I+trn-ro 

To obta in safe unit stress: , 
For quicsccnt loads, as;n buildin,f' divide by 4c. 
For moving loads, as in bridgcs, ividc by 6. 

Ultimate Stnujtth lu Ib5. Ultlmatc Streujtth 1u lb • . 
L per Square tuch. ~ per Square Iuch. -, , . ~ PiI ... a ... .- ..... ... 
-- ~ -- ~ 
12.0 81726 "'" "'" 16.6 "'" 18'" 15608 I .. 813(1 26(12 """ '" 23<" 1"64 15.47 
IU "'" 2W07 22<21 ". .... 2"" 22112' 17.0 23191 18288 I .... 
12.8 ''''' 2521. 21638 17.2 22001 18018 14851 

17 .• 2261. 1?752 14611 .. , 29833 '''''' 21259 t7.6 22331 tUgt 14376 

I" 29<71 2«50 201186 17.8 "'" 17'" 141~ ... "'" 2<'" 26321 
13.6 2Il138 23699 ""64 1&0 '1m 1698< I-
llS 28381 "'" 19814 1<2 21601 16787 13'" .. < 21238 16'" I"" 1 •. 0 28007 "'" 19m 1&6 "'" 16'" 13271 
14.2 'lim 2262' 191M las 20715 16022 13063 
1U 'lI881 22286 188<16 
14.6 26989 2HWO I"'" 19.0 "''' 15798 12865 
14.8 26650 21'- 18167 19.2 '11206 15567 12661' 

19.4 19957 I"" 12'" 
15.0 26316 21276 17&\7 19.6 19711 15129 12275 
15.2 '-5'" "'" 17554 19.8 19'" WI18 1238' 
15.4 2>659 20636 11258 
15.6 """ 20920 16967 "., 19231 14706 11 005 
15.8 25018 20017 16683 "., 1699' 1- 11725 

'1).4 10761 14298 l1M9 
1<0 ",.. 19716 16104 20.' I"'" 14100 11317 
102 """ 19'" 16181 20.8 18811 18900 11208 

I" 241187 19129 15865 
0 

\ ______ A 



• •• CAMBRIA STEEL. 

E~PLE OF THE USE OF THE TABLES OF 
STRENGTH OF STEEL COLUMNS OR STRUTS. 

PACES 180-183. 
What is the size of angle and plate column of soC! $led required to 

support a load of 140 OOQ pound.? Length of column 25 (e~t; ends 
square; thickness of metal not to be less Ihan i" and depth of column 
nOI to exceed 9 inches. 

Assume for trial a column composed of two web pl:ltes each 
9" X ,tl spaced Gil out to out, with" angles, S" X 21" X i" 
riveted 10 the web plales lind connected by latticing. This distance 
between the web plates is such thatlhe moment of inertia about the 
axis parallel to the web plates is slightly greater than that about the 
axis perpendicular thertln. 

Following the method indiCAted on page 155, the moment of inertia 
of the given section aboul an axis through the centre of gravity, 
perpendicular to the web plates, will be as follows: 

1=2 (9' ~ t) + ol { Uw, + 1.92 (ol.5 _ O.7t) ' } = 160.1l4. 

The 10lal area of column is 14.<1.3 square inches and the radius of 

. . /160.1l4 ....... h gymhon r 15 \ -- = ... "" IIlC es. 
14.43 

The ratio of the length of column in feet to the least radius of 

gyration in inches is therefore!:: = ~ = 7.50. Referringto the "Table , ... 
of Strength of Sted Columns or StruU of Soft Sted," page ISO, the 

L 
ultimate strength of a $Oft steel column in which - = 7.50 is 36 780l , 
pounds per square inch. The safe unit Il!':lin for a quie'iCtnt load is 
one·fourth of th is or 9 184 pounds per square inch, which multiplied 
by the area of the column, 1<1..48 ${juare inches, gives a total safc lood 
of 132525 pounds, which is slightly lcr;s than that spedfied. 

Assume the angles to be increased to 8/1 X 2!/1 X nil, then a 
computation simibr to the above gives I = 175.92, A = 15.59, 

L 
r = 3.36, - = 7.«. , 

The safe load is equal to 9210 pounds per square inch and the area 
has been increased to 15.59 squafe inches, which g ives as the total safe 
l03d 14858t pounds, which is slightly greater than required, showing 
that the lalter combination is the one to be used, 



CAMBRIA STEEL. 

STRENGTH OF HOLLOW ROUND AND HOLLOW 
RECTANGULAR CAST IRON COLUMNS. 

L 
For various values ofd in which:_ 

L = length of column in feet. 
d = least outside diameter in inches. 
P = ultimate strength in pounds pe r !KJ.uare inch. 

BASED ON GOROOl"S FORMULM FOk COLUMl'S WITl1 5QUAR~ E:iDS. 
1I01.l.OW aOUNP. It01.l.OW RECTANGUI.AR. 
p_ 80000_ 80000 

- I + (12L)' p ~--(12L)1 

800 d' I + loo7d' 

1Iitt nUl.te S t ren g tb U ltima t e StrenK'th. 

L Inlb,.. p e r Ifq. til . L I II Ibll. pertfq . t n . 

d .- ."'" d ."'- loll .. , ...... ......... ...... ......... . 
1.0 "'" 'Il487 ,., 

'"'' ."" 1.1 65692 fi!n0 2.6 .... ..... 
1., "'" 66983 ., 

'"'' ."" 1.3 6134.0 65142 ., 3317' 33871 
1.. 59trl 6'''' 

., 31817 37m 
1., "'" 6"66 ., 

"'" 36128 

I.' '''56 ""8 3.1 "'" 3<829 

I.' 52'" "553 •. , 28'" 83586 
1.8 ""'1 55'" as ,.,"" "393 
1.' 48491 58792 .. '59" 31249 

" 46512 "'" .. ,<9" 80152 

" 44598 50151 ••• .. '" 29101 

" ""53 48391 •. , 28008 "'" '.3 "'" '56" ., 
""" Il7lSO 

" 39277 45011 ., 21403 "'06 
Sar. load. fOT ony Il~'1\ hoUo .. round o. hollo ... ='''''Iula. colu ...... , cor,espond. 

inl '0 .ny ouilable c.e,o. of ""fe,y.,.,n be found from ,lie above tab~ o. follo .... ,_ 
F .. >d from the table the ultlmate .,,'enllh In pouod. per oqUMe iDCh co"""pondine 

10 Ihe eivOR yol"e of -j. Multiply thll by Ihe "rn of the column in square ioeh .. 

and di.lde .he product by the ... rely (ae.o, which will Jive ' " " quotien, ,be requlud 
oaf" load in pound., 
E"~"PL.,_Requi,ed the .."fe I".d for a hollow round cu. iron eoIwnn IS f.", 

Ion~, 10 llIo(;b .. ",e.",,1 di~"..'e, wilb ",etoll inch thick ... ith ... fety boto. of elCh . , 

The "'tio of -j III this case i' : ~ _ 1.6 and thee C<>rre$pondi"i ultlmate.IUnl'h from 

the tabl ... 11 114 766 pound. per oquau h."h, 
From tho to.ble of area> o( oi..::l .. It II (ound that the ... 1 .... .,.. of Ibe "olumo I. 

28.3 oqua..:: Inch.,., The .. fe load ;. ,b.rcfon:: 114 766 aX 28.8 _ 1t3 7U pounds o. 

approximately t7 net toni, wbich iJ lhe required re.ul •. 



188 CAMBRIA STEEL. 

SAFE LOAD IN TONS OF 2000 POUNDS FOR 
HOLLOW ROUND CAST IRON COLUMNS 

WITH SQUARE ENDS . 

• Based on OOordon" Formula P _ --,-,-
P _ lOfe l .... d in to ... per "'I ...... Indl. 1+8OIiCft 
I _ len"" or column la 'ocha. 
d _ .... uide d"''''' ' .' ~ o:;olu ... n In iDCh .... 
Ultima •• comp'''''"' It"",'" _ 110000 lbo. per squ.re inch. Safety r.clOr 8. 
Slk )""do fur otbor ... rety (acton !haD tba. of.he .... bl .. may b< obl.ll.'aed a • 

• folio • • , Ne. ufo load - Sor. loa .. (rom .... bl. X Ne. ,,"etG. 

• 
o 

" 
11 

" 
11 

" 
" 

m ~ ~ m M 00 ~ ~ ~ ~ 
~ & M m ~ M M ~ ~ D 

100 lIS 8G ;'91 71 6-1 C>8 W 47 42 

103 98 91 8<> ~ it 6ti 69 M 4~ 
~,117~ ~,x:lO 103 ~I 00 r 73 6'/ 61 M 
u •• ~ 114 1(6 W ~. 81 74 67 61 

118 11 100 100 lIS 86 79 73 67 Ii::! 
133 1:t7 120 112 10.\ 971 ;.; 82 '/6 69 
H7 141 1S3 1:;:' 116 107 .~ 91 81 71 
161 1M 146 136 127 11811V. 100 9'l 84 

:
'1~49 143 137 129 122 114 1"" 98 91 85 

1M 15Z 141 185 126 i'i8 1011 101 !J.& 
182 115 167 158 14 139 129 Ul III 103 
1!l7 190 1$1 171 161 151 140 m 121 112 

1&.1 1,8 171 163 1504 146

1

1 m3'1 I"" 120 112 
m 1% 188 l'i~ lill 160 i;\ 131 123 
2'.Jl 212 IDa 19-& !~ 174 163 Is:! 1<13 133 
:m 2::.'9 'lll) 21 I. . 187 176 l~ 1M IU 

20'.! 1 100 182 J 7~ 1(;5 156 1t1 138 130 
W 21d 20>9 :;ro 101 181 172 162 152 143 
:242 23S 2271 ~~ .;;;: 1!l7 187 17$ 1t)6 1M 
26l 'XI I 2t~1 ~ Ei 213 201 190 179 168 

2'2 Z'l6 229 221 21 203 1\13 ISS 1'1'3 ' '''' ,. ,., ""I ~' ~'1 ~I 211) 199 189 178 '2&) 278 2ill z....., 21 ~ 1\13 
8011 2i :289 m 2168 2M 213 231 219 1i11 

~'" 
29) :m 2&i 2M 2 1~ 231 2'.!3 212 203 
S03 296 2&> 27:\ ~M ~2 211 "'!29 219 
112$ SI6 30G 296 28S ::71 2.JIl m 23S 

8M 3-16 S37 S'.!7 816 902 2S8 276 2& ~l 

S3II 827 1119 81 0 1 ...... 290 278 '$1 243 
:wi ~l !WI ssal S22 Sit 299 ~286 '/13:

1 
W'" i82 876 S66 3M 3441 !!l21 !~ 2921 ' 

.fM -«6 4M 423 (l0. ~"" """ 8&t 3-17 832 

17. 1 
19.& 
~., 

~., 

".1 
'/1.8 

2.j.l "'., 
3U 
M.' 
31.4 
M.' " .. 41.(1 

" .. 42.2 
4~. 9 
49.6 

42.0 
".1 ro.2 
61.2 

00.1 
M.' 
M.O .... 
".0 
m .• .. , 
'" '" 73.4 

'" ,.., 

reA 
6L2 ... , 
" .• 78.6 
87.0 

7S.4 .... 0., 
IOU ,., 
109.\ 
1\9.7 
129.9 

1:;,).1 
m l.9 
lt3.4 
161.6 

131.2 
141.2 
1::;6.9 
169.4 , ... 
170.4 
IM.l 
197.4 

183.0 .... 
213.4 "' .• 
213.5 

"" 214.8 
"13 
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CA.MllIlIA STEEL. 

SAFE LOAD IN TONS OF 2000 POUNDS FOR 
HOLLOW ROUND OAST IRON OOLUMNS 

WITH SQUARE ENDS. 
BaN d on Gordon'. Formula P _ ---..!",-

illCh . 1+ iiiidt 

Safety fact.,.. S • 
...... y be obc.ined as 

\oo.d from 

'" i~ 
261.2 
m., 

"'" , 314.2 

'" :11 ... "" .. , "'.< 
2}' 1m.9 

~ '" 370.Co , "'" 2/i (1;5.3 

'" ..... 
" 

, =. 
~ 

(M .• 
• 90 .• .,.., 

'" l~ 
498.1 
C>2U , MO.' , Co76.8 

~ ill " .. "" .. 
l;'! "" "'., 

~ 

~ 
'"., 
67;5.0 

"" "" 
" ~ 

m.O 
7b7.0 
789.7 , 8'n.' 

.' lil ... , 
813.7 

,~ "" • 918.0 .. III 897.7 "' .. • 771.9 



,SS CAMBRIA STEEL. 

EXTRACTS FROM BUILDING LAWS OF VARI-

OUS CITIES RELATmG TO COLUMNS, 
BEAMS, GIRDERS, ETC. 

BOSTON. 

'895. 
SI!.c. 19. The $ircS$eS in materiab hercaf\er used in construction, 

produced by the calculated s\r:lins due \0 their own weight and applied 
loads, sh&!! not uceed the following : 

W l"oulrht Iron a nd Steel . 

STRESSES 1.'1 POUSDS PER $QUARE I Ke!!, 

.,~,\I!r(Id. ,,,. 
Extreme fibre slress, rolled beams and shapes .. 12000 16000 
Tension ....•....• . .. ... ................. . 12,000 15.000 
Compression in flanges of built beams ••• .• •. . 10.000 12000 
Shearing ........ . ..•. ................... . 9000 10.000 
Direct bearing, including plUS and rivets • • ••• 15.000 18.000 
!lending on pins .. • _ • ••.•.............•. . .. 18000 22,600 

:ror columns and membel'$ acting as such, ten thousand [or iron and 
twelve thOllsand for steel, reduced for mtio of length of column to it$ 
]e;LSt f.wius of gyration by approved modern formulre. 

cast I rOIi. 

STltI(SSES 1:-1 P OUNOS Pi!R SQUARIt INCII. 

Extreme fibre SITUS, tension .... . ....... . • . ••• "" E~lrerue fibre stress, oomprCS5ion ....•.••••.... 8000 

F o r C o hllUl1s. 

The stresses given in the following table, in which L equals length 
of column ill feel, D equals external diameter, or Ieut side of tec-
tangle in inches, and S equals stress in pounds per square inch. 

NOTE :_The formula:: COl responding to the allowed unit stresses of 
the lable lire as follows, in which the notation is as slaled above: 



CAMBRI A STEEL. ". 
BOSTON BUILDING LAWS. 

(CONTI~UKD.) 

Round coluulIl lI . 

SrjIWO hood )euinp. loIDOI IDOl P....t ~ loIDOIIooriAp. 

S 
10000 

S = 
10000 S _~OOO_ 

L' L' - L' 
1+ I) S5O' 1+ 37U' 1+2.78 O· 

R e ctangulAr COIIIDlIlN. 

SrjIWlr-la.n"", loIaoI oDd hood horiIp. ........... 
S 

10000 
S ~ 

10000 
S ~ 

10000 - L' L' L' 
I+UfDi 1+.4.93---0; 1+ 87 1)1 

Timber. 

STRESSES I N P OUNDS P ER SQUARE I NCH. 

011 .,\taN ~11-r ~G'!!:' ..... ,-
White pine ilnd spruce ..... '" 80 150 
White oak ............... 1000 150 250 
Yellow pine (long leaved) . . "50 100 .., 

For P08 18 with Fla t EndN. 

The stre$!;CS given in the following table, in whicb L = length of 
post , D = least diameter of post, and S = stre$!; per square inch. 

nilo PiAl .. s,.-. "",,·Ioano! YkiItOU. 
G TIlIiw Pi ... 

G • • • • • 
0 \0 10 .. o to 15 1000 750 

10 to 35 600 1510 SO 875 650 
$10 45 37S SO \0 40 ' 50 '"' 45 to 50 "" . 0 10 45 '" '" 45 to 50 600 '''' 
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'00 CAMBRIA. STEEL. 

OHIOAGO. 

1895. 

SEC. 93. In all the following formul;c 5 represents the muimum 
l<»d pern.ilted for the kind of construction to which the {ormllire apply. 

SEc.95. The maximum loa<Js allowed upon riveted columns shall nnt 
exeeed those determined by the following farmul;c, to wit: 

For riveted or other forms of wrought·iran columns: 

S = 12000.1 + 1 + ___ r = least radius of gyration of columns 
{ 

\,} I and a as in Sec. 9(, below. 

36000r' in inches. 

For ri"eted or other steel colllmns more than 60r in length: 

5 = 17 OOO-{ ~!} I and r as in Sec. 9(, below, 

For riveted and other steel columns less than 60T in length: 

S = 18500l. aas in Sec. 94,beJow. 

SltC, 96. All girders, beams, carhels, brackets and trusses, if made of 
steel , shan be 50 proportioned that the maximum fibre stress will not ex· 
ceed 16000 pounds per lIquare inch; or that if made of iron, the maxi· 
mum fibre stress shall not e:rceed 12000 pounds per 5qllare inch. 

SEC. Jl. Plate girders shall bedesigned and constructed of strengths 
at least equal to those developed by the following formul..:: : 

For Plate Ginlcn: 

Fl Maximum Bending Moment in foot pounds 
angearea = C D 

D = Distance between centers of gravity of Hanges in feet. 

C _ { 13500 for ~teel } 
- 10000 for ITon 

Web arca 
Ma:rimum shear 

C 

c {IOOOOrurlteel} 
"'" 6000 for iron 



OAMBRIA 8TEEL. ,., 
. CHIOAGO BUILDING LA We. 

(CONTINUED.) 

Th, muimum $tress per square inch of rivet aua (single shear) 
shall not ex~ed: ... ""-

For $box·driven rivet$ •. , , ••••...•. .. , \I 000 pds. 7500 pdl. 
For fiel .driven rivet!,., ••.••• ... .... 7500 pd.s. 6000pds. 

SEC. ~. Cast iron used for pillars shaH be proportioned in aceord· 
anee with the following formula:: 

S = 1000();L +{ 1+ ~, } 
I = length of column in inches.. 
d = diameler of column in inches.. 
a =~Iional"'ea of column in sq. in. 

For rectangular cast iron columns: 

{ It } I and II. as before. 
5 = 10000,.. + 1 +85OiJi d = tbesideof squl~columnortbeleaM 

I horiwntal dimensionolothn-columnt.. 
Cast iron used in the sbape of lintels, brackets or corbels ,hall be 10 

proportioned Ihat the compression stress upon the "'me shall not elr' 
~ed UJ 500 pounds per square incb, and that the tensile SIfCSS lhall 
not exceed 3000 pounds per square inch. 

SIC. 100. All formul::e herein given for determining the load per· 
milled upon girders of any kind are l?r girders supported at both end, 
and uniformly bt.ded O't"ertheir ent ire length. The I'ormube {or column 
load, arc for columns concentrically 10000ded. T he ca.lculat ioll5 for t he 
allowanCC$ which mllSt be made for other methods of loading shall be 
bucd upon the above fonnub: and COll5tant~, and the rules of the best 
engineering practice. 

SEC. 118. Where wooden pilla,... are used,lhe ma>;imum l<».ds to 
which they a re to be subjected sb&ll not ellceed those determined by 
the following fomluiz, 5 rcpus.enting the muimum lD.:lds as intended 
to be filled by this ordinance: 

S = aC+{I+ w. } 
IL = sectioll5l area of the post in sq. inches. 
d = side of square poat or leut side of l ee::· 

tanRIIl.l.r post in inch". 
I = length ofPJ5tin inchcs. 

{600 for white or Norw.l.y pine. 
c = 800 for oak. 

900 for long.luf yellow pine. 



, .. CAlilB RIA STEEL. 

omOAGO BUILDING LAWS. 

(OO~CLUI)ICD. ) 

Sac. 99. The ultimate load to which limber used for girders may be 
5ulljeeted slull not uc~d th05C determiued by \he following formul:c, 
10 wil, 

elK! ' { b = breadth of beam in inche.. 
S =_1_ d = depth of beam in inches. 

I = length of beam in feel. 

)

160 for long.leaf ycllow pine. 
c = 120 for oo.k. 

100 for whIte or Norway pinc. 

The COlWanu given in all of the for.going form",!:e arc ~ upon 
Ihe \I5C of material and workmaD5hip the ~t of their respective kinds. 

NEW YOR K. , .... 
The dimens ion. o f uch piece or combination of malerials req",ircd 

Ihan be ucertained by computation, according 10 the rules given in H u
well'. Mech:r.nics' and Engineen' Pocket· Book, ucept as may be other· 
wise provided [or. 

The strength o[ an column. and po6tS .han be compuled according 
to Gordon'. formub!, and the crushing weighu in pollnds, 10 the &quare 
inch of section, for the following named materials, shall be taken u 
the coc8iciellu in uid I'ocmub:, namely: C ... I iroll, eighty thousand; 
wro"'ghl or rolled iron, forty lhousalld; rolled lleel, forty.cight tho",· 
und; while pine and spruce, Ihree thousand five h",oored; pitCh or 
<.:wrg;a pine, five thousand; American oak, .i. thousand. The break· 
ing strength of wooden beams and girdenshall be eomp",ted according 
to the formllire in which the con$lants for t ransveue strains for cent ral 
loads, shall be 3S follows, namely: H emlock, four hundred ; white pine , 
four h"'ndred and fifty; spruce, fou r hundred. and fifty; pitch or 
Georgia pine , 6"e b"'ndrcd and fifty ; American oak, five h",oorcd and 
6fty, and for wooden beams and girders curying a uniformly distributed 
1000d the con$lants will be doubled. The racton of u.rcty 5hall be as 
one to lOut for .. 11 ~:lms, girders and other picees 5ubjceted to a Iran .. 
vent "rain; and &3 one to four for all posts, co!",mns .. nd other verlj. 
c:a!lul'porls ",hen of .. rought iron or rolled ueel, and as one to he 
for other malcrialJ , ,ubjcet to a comprcssive "nino (, 



CAKBRIA STEEL. .. , 
PHILADELPHIA. 

1"'. 
Site. U. Defore any iron column, post, beam, lintel or girder in. 

tended to support II. wan built of brick or stone,O, any floor or part 
t he~r, or to span an)' opening eight feet or over in width in any 
build,ng hereafter to be ere(ted or altered, shall be used forthat pur· 
pose. the manufacturer or (ounder the~f shall have I. distinctive name 
or title properly st.:u"ped, rolled or castin a oonspieuou.s place thcreo", 
and no greater weight shall be plaeed on a"1 column, post, beam. lin. 
tel or girder than the published tables of said manufacturer or founder 
show it to be capable of sustaining IYith safety. 

LOADS PER SQUARE FOOT FOR F L OORS IN 
DIFFERENT OLASSES OF BUILDINGS IN 

A CCORDANOE WITH THE BUILD. 
ING LA we OF VARIOUS OITIES. 

Sale LITe Load. p<I'~' n . l to."I •• 
I.lve of Welabt of aterta1 •• 

c..Il...oo.,. ..... ...... In T .. I:. ~ , ... ... " .. 
D .... e11ings ....... . • .. .. • •.. . 50 70 70 70 
Ollkes .... •. • • .......•.• . •• 100 70 100 
Ul;lildinp for public UKmbly . . 150 10 120 150 
Stores, warehouses, mercantile 

a"d manufacturing buUdinr . "" . 150t 150 and uPI
200 and up 

• Iodudadrill roo .... and rldl". scbook. t IncJudu ..... hla. 

ALLOW ABLE MODULI, IN POUNDS PER BQU ARE 
INCH, FOR TIMBER BEAMS, IN ACCORD. 

ANCE WITH THE BUILDING LAWS 
OF V ARIOUB CITIES. 

tiM IlTiooM . ..... "'- Jny .. L 

H emlock ••••..•. •..... . ... 800 
Whitcpine .•••••..•... 750 .. .., 
Spruce .... . ........ . .. 750 .... .. 
O.k . •• .. .....• . • .. •. . 1000 I,"" 1100 
Yellow pine ........... • 1250 1-&40 1100 



'9' OAMBRIA STEEL. 

EXPLANATION OF TABLES OF RIVETS 
AND PINS. 

Rivet •• 

In the design of riveted joints the 10lal stress transmitted is assumed 
\0 be I2ken up by tlle rivets, nO allowance being made for the friction 
between the plates riveted together, and the manner or failure of the 
joint will be by shearing of the rivet or crushing of the plate. This 
assumes that the rules given on Jl3'gc 202 are followed and failure by 
tearing off the plate caused by the rivets being too near_the edge is 
thus prevented. 

I n the table of "Shearing Value of Riveu and Bearing Value of 
Riveted Plales," pages 196 and t97. these values are given for 11.11 cus
tomary sizes and thicknes.ses corresponding 10 V1.rious usual allowable 
unit stresses. 

For any given li:.e of rivet or thickness of plate to be used, an in
spection of the table will show at once if the bearing value of the plale 
or the shearing value of the rivet is to govern the dtllign and the 
amount of Itress that can be transmitted by each rivet. 

Pin •• 

In designing pin-connected joints the points whicb govern the design 
are the bending moments produced in the pin by the bars o r plates 
connected, and the bearing value of the plates themselves. The bear. 
ing value in the case of eye-bars of proper proportions is sufficiently 
ample and need not be computed. Shear in pins need not ordinarily 
be conside~d, as the bending and bearing stre$5eS usually dete rmine 
the size. 

In the table of" Maximum Bending Moments on Pins," pages 198 
and 199, is given the allowable bending moments on pins of various 
diameters for the usual allowable fibre stresses. 

In the table of" Bearing Values of Pin I'lates for One·lnch Thick· 
ness of Plate," on page 203, is given the allowable bearing values of 
plates against pins of various usual di~metel'$, corresponding to the 
customary unit stresses of this character. 

If the beariog value exceeds the aUowable limit in any given case 
pin·plates must be added, thus increasing the bearing value until it is 
redu~d to a !.afe limit II.'! shown by the tables. 



CAKBRIA. STEEL. ,.0 
OONVElNTIONAL SIGNS FOR RIVETING. 

FI.tt • ....! to !of' hie" • • Cou .. t ..... ftlo 
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CAJIlBRIA. STEEL. '.7 
SHEARING VALUE OF RIVETS AND BEARING 

VALUE OF RIVETED PLATES. 
ALL DIMENSIONS IN INCHES. 
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198 CAMBRIA STEEL. 

MAXIMUM BENDING MOMENTS ON PINS WITH 
EXTREME FIBRE STRESSES 

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH . 

DiAm.ter Area or ltlolDents in Inch-Pounds Cor Fibre 
Stresses oC 

of Pin 

Pin in in Squar. 15000 Lb •. 18 000 Lb •. 20 000 Lbs. 22 500 Lbs. 25 000 Lbs. 
Inches. Inch.s. per 

Squar. Inch. 
per 

Squar. Inch. 
per 

Squar. Inch. 
per 

SqU&r. Inch. 
per 

SqUAre Inch. 
--- ----

I .785 1470 1770 1960 2210 2~5O 

1~ .~~I 2100 2520 2800 3150 ~90 

~~ 
1.227 2900 3450 38:lO 4310 4790 
1.485 3830 4590 5100 5740 6380 

i~ 1.767 4970 5960 6630 7460 8280 
2.074 6320 7580 8430 9180 10530 

i~ 2.405 7890 9470 10520 11~0 13150 
2.761 9710 11650 12940 14560 16180 

2 3.142 11780 14140 15710 17670 19630 

~ 
3.547 14130 16960 18840 21200 23550 

2 3.976 16770 20130 22&70 25160 27960 
~ 4.430 19730 23670 26300 29590 

I 
32880 

~ 
4.909 23010 27610 30680 34510 38350' 

2~ 5.412 266!0 31960 85520 39960 44400 
5.940 30630 36750 40830 45940 51010 

2~ 6.492 34990 41990 46660 52190 58320 

3 7.069 39730 47680 52970 59600 66220 
3y' 7.670 44940 53930 59920 67410 74~ 

3~ 8.296 5(1550 60660 674UO 75830 84250 
~ 8.946 56610 67940 75480 84920 94350 

3~ 9.611 63140 75770 84180 94710 105230 
3-' 10.321 70150 81180 93530 105220 116910 

3~ 11.045 77660 93190 103'>40 116490 1:.!9430 
3 8 11.793 85690 102820 114250 128530 142810 

4 12.566 94250 113100 125660 141370 157080 
4(3 13.364 103360 124040 137820 1~0 172270 
4~ 14.186 113050 135660 150730 169570 lSSUO 
4~, 15.033 123320 147980 16H2() 184980 205530 

~ 
15.904 134190 161030 178920 201290 223650 
16.800 145690 174830 194250 218510 2~2810 

4~ 17.721 157820 189390 210430 236740 263040 
47 • 18.665 170580 204740 227490 255920 284360 

5 19.635 184080 220890 245440 276120 306800 
611 20.629 198230 237880 264310 297350 330390 

5~ 21.648 213090 255710 284120 319040 355160 
fils 22.691 218680 274420 301910 343020 381130 

5~ 23.758 245010 294010 3'l6680 387510 408350 

~ 24.850 262100 314510 349460 393140 438830 

5~ 25.967 279960 33595~ 373280 419940 466600 
27. 109 298620 358340 398160 447930 497700 , 



CAMBRIA STEEL. , .. 
MAXIMUM BENDING MOMENTS ON PINS WITH 

EXTREME FIBRE STRESSES 

VARYING FROM 15000 TO 25000 POUNOS PER SQUARE IN CH. 

.- ~. MOlueu"'l to. luCI',Pound" f'or .. · Ibre 
8tretlIJet:I of' • .. ... .. ~ 

15000 u..1 18ooo u.. ~ .. "" 22 (;00 u.. 2:1000 u.. ..... ..... .. .. 
Sqa:Ia. 

.. 
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~ 
"' .... ... ,~ ""'" """ ..... 6i~W(I 
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3'9.611 ,.,." ..... 7'()2 '0 ..... .. ,'" 
41.282 661180 ."". """ M.,.. 1IM310 
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~ 
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• 00.'" ""'" 90100 1006310 Ill109m .,.." 
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lil 0:1.1 32 ..... n .... ISIMOO 14711810 1&J..iW) .. .." .""'" 1~1O l37"1570 lli-I4140 17]6710 , 1\3.617 1789'!IO 
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200 CAMBRIA STEEL. 

RIVETS. 
TABLES OF' AREAS IN SQUARE INCHES, TO BE DEDUCTEO FROM 

RIVETED PLATES OR SHAPES TO OBTAIN NET AREAS. 

MAXIMUM SIZE OF RIVETS IN BEAMS 
CHANNELS AND ANGLES . ' 

I.IUU, alUIILS, .i.lGtlS . 

... "'."I •• , ... ;; •• , ... ;.c"' .... 1 ",,,,hI SUo DfpIk 11I'eiKkt Sill 'u, SUo I&'~ I ._ 
01 ,.. of of ,.. of of ,per of of or 01. " 

..... Pool. Rl.tt.""ooI, Ii ... CbAMI POOL li .. t. \.os. lin\. !:.;. lioll.. 

, .. '; "'::" '-"'1 ''':; ~ ,.,~' ... ""':1"":': 'it"';r -1-'ill ,,"', t ~:~$ ~~ ~:g t, t~ ~n lv. s • ~ 
6 12.2:1 18 ~.O 6 ao I~ 'X' 
7 1$.0 20 63.0 7 9.i6 1 ~ I 
$ 17.1[, 20 1Kl. 1 8 11.2:1 I 4.!i I 
9 21.0 ~~ 80.0 ·1 918.2:\ I.. 6 1 

10 2.HI • 10 15.0 2 $~ 1 
I '~ 81.6 12 20.00 2'{ 6 I 
12 4().O .. U 83.0 .. 2,\ • 



CAMBRIA STEEL. 201 

RIVETS. 
TABLES OF AREAS IN SQUARE INCHES. TO BE DEDUCTED FROM 

RIVETED PLATES OR SHAPES TO OBTAIN NET AREAS. 

SIZE: O F H O LE:. Thick-
ness 

Inches. Plato •. 
in 

lYe l?w IX It.. 1%11,r" IX 1/5 1% It! 1~ Iii 1% 1H!--':' 
inch ... 

- - - - - - - - - - - -
.28 .30 .31 .33 .31 .36 .38 .39 .41 .42 .44 .45 .47 .48 .50 

~ .35 .87 .39 .41 .43 .45 .47 .49 .51 .53 .55 .57 .59 .til .63 
.42 .45 .47 .49 .52 .54 .56 .59 .61 .63 .66 .68 .70 .73 .75 
.49 .52 .55 .57 .60 .63 .66 .68 .71 .74 .77 .79 .82 .85 .88 ,r" 

.56 .59 .63 .66 .69 .72 .75 .78 .81 .84 .88 .91 .94 .97 1.00 Yo 

.63 .67 .70 .74 .77 .81 .84 .88 .91 .95 .98 1.02 1.05 1.09 1.13 n .70 .74 .78 .82 .86 .90 .94 .98 1.02 1.05 1.09 1.13 1.17 1.21 1.25 

.77 .82 .86 .90 .95 .99 1.03 1.07 1.12 1.16 1.20 1.25 1.29 1.33 1.38 

.84 .89 .94 .98 1.03 1.08 1.13 1.17 1.22 1.27 1.31 1.36 1.41 1.45 1.50 ~ 

.91 .96 1.02 1.07 1.12 1.17 1.22 1.27 1.32 1.37 1.42 1.47 1.5~ 1.57 1.63 

H .98 1.04 1.09 1.15 1.20 1.26 1.31 1.37 1.42 l.48 1.53 1.59 1.64 1.70 1.75 
1.05 1.11 1.17 1.23 1.29 U5 1.41 1.46 1.52 1.51) 1.64 1.70 1.76 1.82 loMB 

1.13 1.19 1.25 1.31 1.38 1.44 1.50 1.56 1.&3 1.69 1.75 1.Sl 1.88 1.94 2.00 1 
1.2(1 1.26 1.33 1.39 1.46 1.53 1.59 1.66 1.73 1.79 1.86 1.93 1.99 2.06 2.13 i~ 1.27 1.34 1.41 1.48 1.55 1.62 1.69 1.76 1.83 1.90 1.97 2.04 211 2.1S .2.25 
1.34 1.41 lA8 1.56 1.63 1.71 1.78 1.86 1.93 2.00 2.08 2.15 2.23 2.30 2.38 11"\ 

1.41 1.48 1.56 1.64 1.72 1.80 I.~S 1.95 2.03 2.11 2.19 2.27 2.34 2.42 2.50 17.< 
1.48 1.56 1.64 1.72 1.80 1.89 1.97 2.05 2.13 2.21 2.30 2.38 2.46 2.54 2.63 

iPs 1.55 1.63 1.72 l.80 1.89 1.98 2.06 2.15 2.23 2.3l 2.41 2.49 2.58 2.66 2.75 
1.62 1.71 1.80 1.89 1.98 2.07 2.10 2.25 2.34 2.43 2.52 2.61 2.70 2.79 2.88 1,r" 

1.69 1.78 1 .S~ 1.97 2.06 2.16 2.25 2.34 2.44 2.53 2.63 2.72 2.81 2.91 3.()() IX 
1.76 1.86 1.95 2.05 2.15 2.25 2.34 2.44 2.54 2.64 2.73 2.83 2.93 3.03 3.13 

m 1.83 1.93 2.03 2.13 2.23 2.34 2.44 2.54 2.64 2.74 2.84 2.95 3.05 3.15 3.25 
1.00 2.00 2.11 2.21 2.32 2.43 2.53 2.64 2.74 2.85 2.95 3.06 3.16 3.27 3.38 

1.97 2.08 2.19 2.30 2.41 2.52 2.63 2.73 2.84 2.95 S.06 3.17 3.28 3.39 3.50 1~ 
2.04 2. 15 ~.27 2.38 2.49 2.61 2.72 2.83 2.95 3.06 3.17 3.29 3.40 3.51 363 Itt 
2.11 2.23 2.34 2.46 2.58 2.70 2.81 2.93 3.05 3.16 3.28 3.40 3.52 3.63 3.75 , 1Yg 
2.18 2.30 2.42 2.54 2.66 2.79 2.91 3.03 3.15 3.27 3.89 a.51 3.63 3.75 !:gg~t 2 .25 2.38 2.50 2.63 2.75 2 .88 8.00 3.13 3.2.'; 3.38 3.50 3.63 3.75 3.88 

- RIVET SPACING. 
ALL DIMENSIONS IN INCHES. 

Size lIinimum Maximum Piteh Minimum Piteh Distance from Edgo of Piece 10 

of al Ends of · : in n&ngo. of Center of Rivot Holo. 

Rivot. Piteh. Compression 
Chords and Gird's. 1I&m~ Minimum. Usua.). 

~ 1~ .. ... . .. 
1~ '·2Y. .. , 

'1~ 
... 

· ·r~ § l~ 4' 
~ 3 4 1,0 

3X 4 1~ ~~. l 3 4 4 1 • 

For General Rules for RIvet Spacing see next page. '.' 



2 0 2 CAlI.BRIA S TEEL. 

GENERAL RULES F OR RIVET SPA CING FOR 

BRIDGE AND STRUOTURAL WORK.. 

The pitch or distance from cenler to center of rivcU should not be 

leu than 8 di:l.meters of the rivet. In bridge work the pitch 500llld 

not exceed 6 inches or 16 limes the t hickne~ of the thinnest outside 

plates except in lpecial cases hercaner noted. In the nan~ of beams 

and birders where plales more than 12 inches wide are used. an extra 

line or rivels with .. pitch not greater than 9 inches should be driven 

along nch edge to draw the platH IOirther. 

AI tbe end. of compression memben the pitch should not ucced .. 

diamelcllI of the rivet [or a length equal 10 twice the width or diameter 

of the member. 

In the flange. of girders and chordl c:arryina: RooTS, the pitch should 

not exceed " inches. 

For plates in compression the I)iteh in the direct ion of the line of 

$tress should not (lleed 16 times the thickneu of the p~ate , and the 

pilch in a direction at right ancru to the line of itrus should Dot ex· 

~ S! times the thickness, except for cover plates o( top chord. and 

end post. in which the pitch should nDt excr;ed ' 0 timel theirthickneu.. 

The distance between the edge of any piece t.nd the center of the 

rivet hole .hould not be less than Ii inebu (or f inch and i inch rivds 

except in ban less than 21 inches wide; when practicable it should, 

for all ~izes, be at least 2 diameters of the rivet and should not exceed 8 

times the thickness of the plate. 

Minimum spacing is cenerally used in pin plates al end!! of columns, 

girders, etc., etc. 

In figurine; c1ea..rance of rivets for special cues, allow f incb in addi. 

tion to diamete r of head. 



OAMBRIA STEEL. '03 

BEARING VALUES OF PIN PLATES. 

FOR ONE INC H THICKNESS OF PLATE. 

Bcari"li\ .... Iue _ I);a .... lcrof Pi" X I" X 50.- per Square lAd!. 

.... ~ _1-l .... 01 ,tJ .. 01 -''''' . .... ~ ..... 
ftJu 01 - 1-' .... II l ..... 1 ... . .. ... . .. . .. •• -- • .... .... .... -- - ..... ..... ..... .. .. .. .. .. .. •• .. ~.~ \c""r 'I: •• .. 'I.":.' ~~ I ~~ ... 

-- - - ------ -------, ... ..... ...... ..... ...... ......" ... ...... ...... ------------- -- -----------, .785 " .... ,,.. , .... 
~ 

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

i~ .'" """ "'" ",., 'U' "'"' .. ., ..... 
'.W , .... "'''' 18;:;0 1~.n 67000 M'" 71250 , .... '''''' ""'" ""'" .. ~ -"''' 73130 

l~ 
1.767 "'''' .,..ro "-'" , 19.1\01 ..... """ '''"' 2..074 ''''''' "'" , .... 

ill "'. &"" "'" , ... , .. '''''' 
,.,. 

'"'" 21 .«; """ - "'" 2..761 """ "'" "'''' :!:le - "'" """ , 3.H2 "'"' V .. .... 
m 

23.;8 ..... '''"' """ m "" """ "'" ''',. .. ~ ~"" 7~~ M'~ • go, """ """ """' 2.'-9"/ 60000 """ "'" .... """ ..... "'" 27.11 """ "''' .,,'" 
~ 

.... .... ~'"' $7500 , ,"V """ " .. .... 
60412 .,,'" "'" .... 

~ 
,. ... """ - " .. , .... "OJ V," 412.)0 ".M '"'" M"" "' .. U'» MOOO ... " ",'" .... ,6500 ... .... , , ..... """ ..... .... 

~ 
.. ... ,... 

"'" """ III , ... """ mOl .- SoUl ".. ..... ..... .,,, """ . ... "" .. ~." " .. 91130 10120(1 
8.~6 ..... """ .... 87.12 """ "''' 103130 

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

10-$2 .... ..... """ ,~ -l4. IS .... 101'200 """' Il.or. .... .... ... , , .. m .... ,- , .... 
11 .79 """ "''' "''' ,~ M.75 ""'" Uf150 127500 

• 1:l.~7 .... ""'" ""'" • &<U2 ""'" ,,, .. ""'" m 
, .... . """ .... " .. " , ... , .... ""'" """" 14.19 " .. ",., """ " "-.. ,- ""'" ,-"" """ ""'" """ " 113.10 ,- ",." WlOO 

E:U'''LL 1"1I •• u-s la III. eod JI06I 01 a bridl;<l II z,oooo poou>do aDd Ibe 
dia .... ter of 1M pi .. II~. R~u;ro:d IIIe 1 ..... 1 r.bldr._ of .,tel pin pIatea lOr a 
boa';", ".1"" 01 15000 pou""" per ........ re h.cll. 

F ...... the table .he bearlnl ..alue of .~" pin In • 1" pl .. e fo, 15000 pound. 
unil 011_ 10 Sl875 pound.. Thcrd"ore I e 001:11 thlckocu of =Ial required [. 
20(1000 'l.W" stseo- . 

TN _ , oo ...... e:rdaI si ..... ""Id tIIere""'" be US" 00 .aeh &Idc,ltw:IDdl",_b 
IUId _ .... .,. ,..,;oforcinl plale .. 



204 CAMDRIA STEEL. 

DIMENSIONS OF BOLTS AND NUTS. 
F RANKlI:-I I NSTITUTE ST ASOARo. 

UOlt8 " 'h\ Tl.re .. <Is. Uong" K ut. .",,1 lI e",Ia. 

" • , 1 • • ~l " :i . '] • • l • ' ;1 :i 
j j • j • ! " • ! • 

'a •• I ,~ ... •• 'a ",. 'u ,. 
20 ,185 .- .049 .rm 
18 ,240 .0010 .077 .045 
!6 ,,,. .0018 .110 .0" 
I< ,34' .0089 ,150 .089 
13 ,'00 .- ,196 .'" 
" ,'54 .OHM ,24' .1 62 
II .507 .0118 ,307 
10 ,620 .0125 .m , ,181 .0140 ,0" 
8 ,837 .0156 .785 

I; 7 ,940 .0180 .w. 
It 7 1.085 .0180 1.227 

II 
8 1.160 J)210 1.485 
8 1.284 .0210 1.767 
'I 1.389 .'1lZl 2.074 , 1.490 .,.,. UIl5 

1.615 ,,.,. 2.761 
2 1.712 

. - 8.14.2 . 

:t 1.962 .1l28IJ 3.976 
2.175 .0310 ',909 

'I U25 .0310 6.940 , 
"" .".7 7,089 

'I 21m .0857 &298 
'I "00 .0384 9.621 
'I 8.317 .IU10 II, 0" 
4 3.561 .O·uO 12 '" II .,'" .04" 1<, 1E8 

' .028 .04" 
' I 4,255 .04" , 4.480 .-H ,.m ,-

4.9" .0026 
' I 5,203 ,-
8 .. ,. , .... 



CAMBRIA STEEL. 

RULES FOR P ROPORTIONS OF BOLTS AND 

NUTS. 

FIANKLIN INSTITUTE STANDAID. 

~tyVj ~-. ---- -47:_· '::'::" . • 
':;.- - - . 

-- .. ~ ~ 

~-

. .. 

The dimensions of nuU a,ul bolu are determined by the follow;ng 

rul~ which apply 10 both square :-.nd hexagon. 

Short di~meler of rough nut = It X di~metet' of bolt + i in. 

Shott diameter of finished nut = 1~ X diameter of bolt + n in. 

Thicknes~ of rough nut = diameter of bolt. 

Thickness of finished nut = diameter of bolt - n in. 

Short diameter of rough head = It X diameter of bolt + i in. 

Short diameter of finished head = It X diameter of bolt + h in. 

Thicknes. of rough head = ; of short diameter of head. 

Thickne511 of finished head = diameter of bolt - n in. 

In 1864, a committee of the Franklin Institute recommended the 

above I~em of screw threads and bolu which was de.,ised by Mr. 

William SeUeTS, of Philadelphia. Thi5 system as far as it relates to 

acrew threads is generally u$Cd in the United States, but the propor· 

tions of bolt heads and nuUare not adhered to because the .ius of bar 

required to make the nuU are Ipccia.\ 3.IId extra work is nC(:cs.sa.ry IQ 

make-the bolt heads. Sizel of .nuts and.bOlt heads in accordance ';"ith 

the Jl!aITu!ad,.,".J' SI4,.dQT.dare~v-en on.followin, pages.. Nos. 2li, . .. . 
.~m ' . 



2.6 OAMBRIA STEEL. 

WEIGHTS OF 100 MAOHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON NUTS. 

• 
.~ • .~ 
• \" 

'" • 
:~ 
.~ 

" ,,~ 

" .. " " "" .. u" 
" .. " " ,,~ 
" :~ 
"" 

.,. 
47,[, .. ' ' CO 

'" "" ... , ... 
'" ... , , .. 
'" n.' ... , 
~ .. n, 
." "'" ,aM 

109.2 .. a, 
I17.S ".a " .. , .. , 
134.8 , .. , 
"" 



CAMBRIA STEEL. 207 

WEIGHTS OF 100 MAOHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON NUTS. 

FRANKLIN INSTITUTE STANDI\RD SIZES. 
Bub - I cubic foo. boa _ .so pound •. 

'" ~, .ro .. M' 4j5 ... ." '" '" ." 000 
~, '" m '" '" ~, '" '" Z<9 '" "" '" m '" 47f '" • .. ,~ ." ." 'X '00 '" ." '" , 
'" m "" ... 

'X '" .H '" ... 
• '" ." ,n "" :" ro, 4~8 "" '" . " ". " . '" '" .ro '" '" '" " '" '" '" "" '''' 

.,. ., .. '" n - '" W • ... 
>oX ... '" i'21 .., 
" on '" '" .. 
"X ... ." '" '" " '" '" '" ... 
13X . " ., ... "" " '" '" '" , .. 
"X ., '" III "m 
" '" "" ''''' "" '" '" '" 1077 

" 1101 .. " "" " ""' m, 1I7S 



208 CAMBRIA STEEL. 

WEIGHTS OF 100 MACHINE BOLTS WITH 
SQUARE HEADS AND NUTS. 

WROUGHT I RON. 

MANUFACTURERS' STANO .... RD SIZES, 
&oi. _ Hoop"" &; T" .. """nd·~ Ust. 

Longth undo. H •• d Dlafueter oC Holt til I .. ..,helt. 
to Point. 

_II~ ..... t h I I. I I 

'X ,. .., 11.7 II.; ,.. ,.0 37.0 ". , ••• ,., 'U .,' n. ".0 '''' 63.:< 
'X ... ., ., '" ". >'2 41.1 W., , 0.' '.3 H.~ ,.., 27.8 3.~ .• . ., 75.2 
'X " 10.4 16.1 ~. .... '" ~5 81A 

• >.0 lU .7.7 21.7 ". ~2.0 ." ".0 
' X ., .,. 1~.2 21>.8 ... , 4<>.3 00.' W., , '0 13.7 '" ." 3>.0 '" w.l 100.0 

'X " U.8 n, 81.0 ... M.9 00.' ..... , 10.~ 1b.\I ~, " .. .f1.6 "., n . 112.2 
OX ." 17.0 ,,, M.' 47.4 .. , n. .... , n .. , ,., 37.8 00.' G\.8 SI.8 12.1.4 

'X 12 :; n, ,.., " .. " .. "'. ,., 130.1'> , 13.2
1 20.3 "., 41.6 00.0 ... , 00.0 136.6 

• 14.6 '"' " .. 45.1 61.6 752 ...0 U8.8 

" .... 49.9 ~ . 81.9 . ,.. 161.0 
n .. 0 M.' n. ,., IIU 173.2 

" .... ... 78.0 "'., '" 18U 

" . . 47.01 61.6 &U l(rl.e 131.2 Ul(d; 

" . ".0 109.1 "" ... , 
M · ~., n. "" on.' .. .. 100.0 n. . ... "" " 

. .., 1:)./.0 16&.0 2·iM .. lIl.O 137. 1730$ ~1.6 

" 11M .HO '",-0 ... , ,. · · . ", tlio 1110.5 ",. 
" . , .. · 127.6 .... 0 "' .. 
~ · ... ..•. " 

~O ... . .. - '~ .. .", " . -- • .. · .. "'.0 ..... 
" .. ' . ' · . .-. . "'-0 842;0 

.. .. -.. . , , .. , ,. -._-_ ... _- ... .. ._--
· . 



OAlitBRIA STEEL. 20. 

W EIGHTS OF 100 MAOHlNE BOLTS WlTH 
SQUARE HEADS AND NOTS. 

WROUGHT IRON. 

MANUFACTURERS' STANOARO SIZES. 
&$10 _ HOOpa &. T o ....... ""·' lJil. 

Lugl" ud • • Hud Ula,ueler or Doll In J1Icbe~. 

10 Po •• " 

..:!...I..:!... , .... I 1 11 11 I I 2 
------ -- --

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

'" '''' '" .. . .. ... .. - . .. 
• '" '" '" '" '" ... .. .. . " '" 17~ '" '" '" .. ... .. 
• , .. '" 

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

'" "" ." '" 218 .. '" "" '" .. HI4 , ,~ '" on m .ro "" .. "" 'J< 17Z '" ~, .. ... •• .. ... , ... ~, '" •• r,lO ~, ''''' .M' 
'" '" "" '" .. .." .. .... ... 
• ." m '" OM .... ,.,~ .oro .'" • 21Z '" ." ". "" ;;~ "" JT.!.! 

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

'" .,. 1810 

" '" '" .m ... '" " . 12';'4 .... 
" "" '" ." "" ". '" 1312 ... 
" ". '" ." '" '" W. lUO "". 
" '" '" '" 

.., ,., ."" H7S "" " '" 4:..'7 :;75 ,~ '" 10i6 ". "'" .. m' ., .. "" '" "" 1616 "" " ... '" '" '" '" Hi5 "M "" 
" .. ... '" ... "" 

,,,. 17:i2 "" " '" '" '" '" ... 1275 .... ,a" .. '" ." :1.'> "" ""' "" "" "'" " ... '" 7~S ... .'" 1375 ... '"" 
~ .. , '" m '" 1129 "" ,a" ""' " ... "" '" , .. 1171 1476 "'" "" 
" (70 '" "" ... '"' 

,,.. 
"00 .. , 

" .. ., 8M " .. ",. 1676 "" ''''' 
!Iolu fro ... l~ iDcltcs w 2 Idcbco, indpai.." "'"' filted willi .... IS III.&de 10 U. S. .......... 



. ,. CAMBRIA STEEL . 

WEIGHTS OF ROUND HEADED RIVETS AND 
ROUND-HEADED BOLTS WITHOUT NUTS. 

WROUGHT IROH. 
n ..... - 1 cubic 100< I",,, _ 48) potIpd •. 

Length und •• H .. d 10 Po;ftl. 
Dlanleter o( RI'Vet I .. :ruche •• 

, ..... I I I I ! 1 11 --------- - --, .., 
" <a, '/.,).z ~. '"' 71.3 

:~ 
... 10.7 18.1 " .. n> .. , 78.2 

" '" 00.' 3l.8 . " m . '" , . " '" ". ~ .. '" .... n, 
, , .. U.S 2i,!' 37. ro .• ~4.4 ." 
~i'- .. 16.2 "" 40.!> M.' 7~8 ,"-, 

" 17.5 " ~3.6 m, " .. 112.7 
101 10.1 ... ... .., ... , "'-, UII.II 

• . " ." .3.0 .. ~ . ", ,." 
~ 

lI.ft 21.6 ." "'. , ... , iClU 133.4 
12.4 "" ~. .. 78.9 IOU '" .. 13.l ~l.S .... "., '" 112.(I H7.2 

• 13.9 "., 4U '" ~ .. 118.0 '''' 
:~ 

If.7 ~., ... , '" gl.4 "" 1(;1.0 
1M , .. ". "', " .. "'" Ilia 
1M n. .7.9 71.2 W.' "'. 174.$ 

, 17.0 31.2 00.' 74.S IOU "" 181.7 

1ll 
17.7 '20 62.2 n. , .. , 145.8 ,oa. " .. M' M.' ... 112.S "" "'" 19.3 " .. 00.' m .• liM 'M. .," 

• "" .. , .... .0.0 1m.; 161.6 .... 
ill 00.' '" '" " .. 12U IG'.I 216.3 , .. ... 82 • n, 12').0 1,2.6 W.2 ". 40.7 '" "'. 183.2 178.0 "'., , "., 42.1 ~, ... ISH ,,,. "'., 
'~ "., 43.4 ", 101.9 H1.6 ,,,. 213.9 

;. 21.6 H.8 ".f "., H~7 ,,,. ""'. " .. 4f.~ '" "" 14\1.9 ,n' :l..'ii.7 

• "', .n 75.& 1\11 15U "" "" ." ~., 00.2 'i9.9 117.3 , ... 216. 27&t , 211.2 M.' ~., 123.~ I~O.8 "'., "" '" ... ." M.' ''' . lal "" """ 
" "-, ... ." 1!11i.6 187.$ "" 319.8 

"" " .• 61.2 '''' lU.8 ,,,. 2.;9.8 "'., 
u "., &., 101.2 IH.lI "'. 270.71 341.4 
,,~ " .. ... 11)5.4 1M.! m, 281.6 361.2 

" ... ~, 1097 1002 '" ~~ r,,, --,--
Oneluch In lengthorlOO RI'·cll . .., .. , 8r.2

1

12n 1&.70 21. n.sl 

Weight of 100 Rh-et lIe.ds . 1.78 .~ , .. 16.12 "" "n ,,~ 



CAMBRIA STEEL. .11 

WEIGHTS AND DIMENSIONS OF BOLT HEADS. 

MAHUFACTURERS' STAHOARO SIZES. 

BASIs-H OOPES & TOW~S It ND'S LIST. 

Square . U eIlOgon . ...... 
• . ~ .... "oig~1 - .... 'Ioigkt 

W, !'li,u.. --..... . -. pori •. DiuW_. DioIoNr . per 100. 

--------
Poa.od&. l r...-

------
I._ -1._ I .... [~~ .. 1._ ... ... 
I .;, .619 ,\ 1.0 .;, .505 I, .9 

-10 I .107 I 1.1 1 .518 I 1.5 

I \I .840 " '.8 II .688 {, 2.' 

" II .972 I '.9 II .". I .. , 
I j 1.061 -10 .. j .8M .;, 5.9 

-10 H 1.193 I 9.9 II ..,. 1 .. 
I II 1.826 II 13.0 II 1.083 II 11.2 

• 11 1.591 I • 22.0 11 1.299 I 19.0 

I If , 1.856 I 8<.8 1-10 1.516 j 83.1 

1 11 2.122 I ".1 I, 1.133 I 47.4 

11 11 "" 1 "., 11 1.871 1 68.5 

11 1j 2.475 11 95.1 l j 2.021 11 .. 9 

11 'i .006 11 156.8 , '.309 11 182.3 

11 'I .. 50 II 215.4 " 2.743 11 203.5 

11 'I as" I, 26o.s 'I ... 11 244.4 

1j 'I <889 11 :U1.3 'I 3.176 l j 318.4 

11 , 4.243 11 437.4 , uu 11 .... , 
, 

'I H2O 11 5()8.5 'I 3.610 , 469.9 



. ,. CAMBRIA STEEL . 

WEIGHTS AND DIMENSIONS OF HEXAGON 
NUTS. 

MANUFACTURERS' STAND .... RO SIZES. 

BASIS--H OO py..s & T OWNSEN D'S LIST. 

, 

1'7 P l .. l" . CUI'I_I. ...... , .., 
"" ...... ...... !'ntl:_ ..,,,,b "tipl ro ...... .... ' .~ .. . " .... per 100. ""m il\loo. ill 100. 

---_. ------- --, ..... IIIOb .. , .... , .... w ... ...... ....... ...... ....... 
------------------

I ! .578 

~ 
;. I., 7800 1.2 8500 

I' .122 n 2.3 4HO 2.1 "" I .866 '.3 "00 ' .0 ' 510 

r 1.0U 7.0 14" 6.S 1580 

I' 
1.011 TI 7.5 "00 6.9 1440 

! 1.t55 :.. i, 9.9 1010 9.' 1090 
I 1.155 I' 10.8 '" 10.2 980 

f 11 

1.299 r 1>7 "" 12.5 BOO 
1.299 /, 1>, 630 \5.2 660 
1.299 I n 17.9 MIl 17.0 588 
1.4.44 I, 19.5 51' 1&5 541 
1.444 

f 
II 

2&0 ." 21.7 ... 
! 1. ... 2&2 "" 00.6 ' 85 

I i 1.588 26.6 376 ".4 99' 

,I 
a 1.588 90.' 830 2&, '" 1.733 I 34.5 299 "" 910 
Ii 1.793 40.0 250 37.6 '00 
11 1.793 I 37.7 '" 85.' "" I! 1.733 I I "., 21' " 5 230 a 1.877 II 45.3 1'21 42.6 235 

1.877 50.' 197 47.6 2to 

a ".1 1 57.5 174 5&, 186 
I <001 

If 

63.7 157 69.5 163 
I, , <309 I~ 100.0 100 00.9 110 

n H <6" 13&' 72 126.6 79 .,,, II. 185.2 " 169.5 " ~i 3.176 I I , ,m " 222.2 " Ii .. " Ii, "'" 90 903.0 83 

:I !l .,,, 
m 

.... , " ! 870.4 'tI 
4.1)43 , 493.8 

lZl 
459.8 211 

2 " 4.()(3 , 437.' 454.5 "' , 
'I 4.1)43 ' I 512.8 !91 48'7.8 "'! 



CAMBRIA STEEL. .,. 
WEIGHTS AND DIMENSIONS OF SQUARE 

NUTS. 
MANUFACTURERS' STANDARD SIZES. 

BASIS-HooPES & TOW;SSKND'S LIST. 

...... Plain . Cupped. ...... .., .... • • ""'- .... 'Woi(kl "flickl .... ~ ...... .='" hllbor .. " ..... .,...100. po"" ",. ",. ------------ --
,.'" , .... , .... , .... , .... ...... ..- - ..... 
------------------

I I .707 I i. 1.5 '''0 1.. 1200 
h \ .... h I. 2.' 3540 2.5 .000 
i I 1.061 I /I •. , 2100 ... "" h I 1.287 i, I! 7.5 1330 ., 1460 
I I 1.231 ! h ., 1120 &1 I23\) 
I I 1.,(1,( I i , 11.9 840 11).8 930 
h 1/ 1.591 h I 15.4 650 1.(.3 700 
i 1/ 1.591 \ h 17.3 575 161 620 
\ II 1.768 \ I, 23.0 43' 2t.t '" I II 1.768 ! II 21.' '50 25.0 '00 
I 1\ 1.1145 I /I 81.7 315 29.0 "5 
I II 2122 I /I .(1.1) ,« 87.0 2" 
i II '122 l /I .(6.5 215 ,(1.7 240 

! 1\ 2.298 I /I 55.6 180 ... 205 

I II .. " / /I 61.3 163 M.' 163 
I II .. " I I 70.9 141 '4.1 166 
I • ... , I I 95.2 105 87.0 115 
1/ • 282' 1\ tI loaO 98 94.3 100 
1/ 2! 3.182 1/ II 135.1 ,. 123.5 'I 
II 21 3.182 II I" 156.8 " 1.(2.9 " II 2, 8.536 II I" 192.3 52 17M 51 
1\ 21 ,.'" 1\ II, 250.0 " 227.3 « 
II • 402.403 II I f, 317.5 'I I 285.7 35 
1/ 'I 4.597 1/ 1/, 454.5 22 400.0 25 
II '; '.950 II II, 555.6 I' 500.0 20 
1/ 'I 6.555 1/ 1/1 00" 15 625.0 16 
2 • 6.657 2 III 816.8 12\ 7'<.3 121 



CAMBRIA STEEL. 

UPSET SCREW ENDS. 
ROUND BARS. 

1J1",.",s\on8ot 
U t Ii: I Dimension. And l ' r oportlon, of Hod,- of Bllr. 

~);il;'lll l ia L ~ I!i. i lL 1 ~ia 
j'lil i" "ll:!.·1 i ~'~ ~lj 1'].1 ~. ijH 
u a- ! A IJ .... - A - .:I .... 

11 I .. ~ 1" 1_ I. '" IL I Pouh IL PtrCl. I .. ~ I .. hUa -I .. ~ II :11 1 :'~ I I:: ,!l! I' ~ 1." 49 '''I41Tt 
1 4 .550 8 r .371 1262 6 48 I .442

1

1.502 4! 25 
1* 4 .694 1 Jil9 1.163 5 34 
It 4 .81lS 1 I .601 2.0« 6 49 H .690 2.341 41 29 
I 5 1.051 6 t .185 2.61 4 35 In .8811 S.OI I' 19 
I 5 1.295 6 1 .994 3.38 4 SO It, 1.I08

l
s:n 3~ 17 

If 5 1.1« 5 I,", 1.853 4.60 5 29 Ii 11.,(85 5.05 4 18 
It 5 2.o.s 5 1\) 1.623 5.52 41 26 I 
~! ~ i: !li: ~:~~ ~~ ~ ~ Iff i~ U~ !! ~~ 
?f 5 8.023.( I! 2.405 8.18 'j 26 III 2.680 8.11 4 11 21 6 3"(19'~ 1 2.161 9.39" 24 
2 6 3.115 4 I i 2.G481G.02 6 26 2 3.14210.68 3l 18 
2 6~ '.155 4 2tr 3.&4111.86 4i 24 ~ 3.547112.06 1' 17 'I 6t 4.619 4 r . 3.15812.78 4 23 
2 6t 5.IOS 4 13.97613.52 n 28 2h 4.20014.28 41 22 
3 61 6.428 3t 2 4.430 15.01 4 23 

~~ b t~~ :12~t. ~:m g:~ ~t ' ~ ~t ~:m :~~ :,1 ~~ 
3l 1 7.081 312 6.67319.29 5 25 21 59402020 t 19 
3~ 1 1.MS

I
" 16.213 21.12 ~ 22 . 1 • 

3j '18.171 3 6 . .f92 22.m . 26 2H

1

"m

I

2ll·04 4i 1 21 

~1 ~ ~~~ ~ ~~ I ~:~~~ I: ~ 
.f 1t 9.993 3 3t 8.29628.211 4 - 20 

, up-;et J::nd. of l ite< ,i~.n in /i"" ~oIum~ are u«d wi,h on. OT ',..0 .i ... ofb1n .. 
shown In ,J.<, cwo columnl beaded" Dlome'u of &r. A." 

l..en~th. of Uput End. above ore beot adapted for use ",i,1I Tumwckle.ofotand
ard le"icb, oil< inch.,. becween lIead. a. Iho ... n "" P"Ke 218 LonJC1b. of Up5et 
End. fOr ul e w'cb ot<linar~ \( ICbt a;;;! Le(, N" .... bowD On pal<. 219. may be ""e 
incb aho" .. 'h"" aboyc. Upset End. S).jO".~".~' and SMi" d'am .... are odd 
lireo for ... bich Riilhc and Lof, Nuto and Turnbuckles ... noC ~lI:ul.rly made. 



CAMBRIA STEEL. ." 
UPSET SOREW ENDS. 

SQUARE BARS. 

Dlmeu8lon" of 
Vl',..,t E nd. Dlme,,! lo"f a ,,<1 PCQI>(>rlio" 8 or Ilod,. ,,( n .. r • 

• ' ,i. IH !'!.H 
.' .1,i.! J. 'i.i !"ii .. i· l.i o',ii 
III y ~2 ~li ~~ -.s.il -=" .!! !i~!.1".iI -:.-= .!! !i!. 
;!I ! .. i !" 1 :! "~l l ] -: ! iaJ 
no , J A J .... A .:;'8" 

-,Ii :i ' ~:I I~ ;, ~ii(;: 't Pwi~ ·~I~ ~ ~~ 
'.1 .550 8 l .391 1.828 51 41 H .473

1

1.607 31 17 
II! .6!H 7 ! .563 1.913 4~ 23 

4. .893 7 f .660 2.245 Ii 35 'i 5 1.
057

1

6 .766 2.60 51 38 ff .8'79
1 

2.99 "t 20 1 5 1.295 6 I 1.000 3.40 4 29 , ',j 1.515 5i In 1.129 3.84 5 M I~ 1.266
1

4.30 4:!- 20 I 1.744 5 Ii 1.410 4.&1 4 U 
t 5i 2.1)48 5 1 1.563

1 
5.31 5t 31 1t\- ·1.723 5.86 4:!- 19 

2 'I 2.302 411 1.891 6.43 41 '" I I 2f 5 2.650 i 1~ 2.066 7.03 5 28 I~ 2.250
1

7.65 4i 18 
2i 5 3.023 4. I,\- 2.441 8.30 4 24 'I 6 3.419; 4, IJ: . 2.641 8.98 5 30 In 2.848 9.68 4:!- 20 
2 6 3.175 4 1« 8.06310.41 oil 21 I I , 'j 4.1551 41 3.28511.175 26 It 3.5161t.95 1'l 18 'I 6 4.619 4 I 8.7M 12.76 4i 23 I 
2 6} 5.108

1

1 
4 2 4.000 18.60 5 28 2n 4.2M 14.46 ":!- 20 

3 'I 5.428 31 2f 4.51615.35 4~ 20 I I 3* 6 5.9571 8 2h 4.785 16.27 Ii 24 2t 5.06317.22

1

4:!- 18 
3t 6 6.510 3 r 5.348 t8.19 41 '" I 'I 7 7.087 S 2 5.6(\ 19.18 5 26 2n 5.94120.20 4} 19 
S 7 7.048 S 2 6.250 21.25 4 21 I ' 1'18.m 3 2, 6.56622.33 5! 1 24 2i 6.89123.43

1
4. 19 'I 7 8.641 3 2 7.22324.56 4 20 I , 'I 9.305 3 2 7.563 25.00 23 2H 17.910 26.90 41 18 

4 1 9.993 3 8.266 28.10' 21 I 
Upooet Eod, of.i ... ,inn in fir.' column an: uK<! wi,h one or two Ii ... ofblo .. as 

Ihown;n ,he two ""1"m",, h<ad,d ., ~ide ofSqu.>.., Bar. A." 
Len,thl of Upset E .. dl abo..., .... belt . dapled !oru .. with Tumbw:kles ofl •• nd 

.n:I leo,.h. l i~ i""hes I><t ..... n heads, ... how .. on I"'lIe 21& Lenitnl of Upset 
Endl for u" ... ith ordinary ~i,hj and Left NUl • .• hown on !)ale 219, .... y I>< one r""h 
. harte. 'h~n .bo¥e. Upse' End. S~", S""''',~'' .... d SU" diam.ter .r<: odd oiu. 
ror ... hich R1ih. and Left Nu .. . nd·1'urn'biic I ... n .. IIOj •• ,ub.ly mad •• 



. " OAMBRIA. STEEL . 

UPSET SUREW ENDS FOR FLAT BARS.. 

EDGa MOOIl Bauxox Woau' ST"l'IlJAl.o. 

r~~I,-o::rII~1 
.... nick_ ...... 

~ --• • ..... • u..ta- lI,.." .... .... ... ... .... ... .- "II,." J&r, 
--A- --.- • 0 -=- -=- ..... = "'1Mk ..... ..... 

• I • '00 .SO U 
, , 

Ii U ... ."" II! , to 8.719 'I II • 
11 

'I .. 8 4.159 7 II • ~ 
.,. .... 7 II , 4.13 .... 7 10 • .... 5.43 7 10 

• n '.00 8.719 'I 1'1 • '.50 4.159 7 I' • I 'I '.00 .... 7 II • 
II 

• '.50 6.43 7 II 

• 
U 

'.00 .. I 

!I 
II 

• .... .. I II 

• '00 1." I' • ij .50 1." I' • II 
7.00 .o. 91 • . " .... 7 II , • ..,8 5.43 7 II • I :t '.00 "I n I', • I ... ..I Ii' , I .\ ... 7.56 , I :1 .,8 .o. 7, , I. 1." , .. " 91 , I .. 'I' 9.99 .. .. , I .. .,. 9.99 .. , I .' . " , .. 7, I' , I .1 7." .o. 71 9 , I .. , .. 9.99 .. .. , I .. '.00 .... .. .. 

"or di-...iono or head< COTl'Upo .... ilIc 10 difl'erut-aiJed pi .... _ table '" Ere 
Ban on plt.!17. 

Shor1al ,10 or bar ~ibIe .... ~,,, or method oI ..... ""r..clu~ ia 6" 0" 
"'~I ... IO end. 

The Uooft Icn&th \0 used onl~ for ..... haw;", head. 12"," diamecc. or 1.ea. 
When J>O*lblc Ic1>Jlbo of 7' ate p .. J"r-', 



CAJdBBIA STEEL. 

STEEL EYE BARS. 
EDGE MOOR ilRilJGIt WOR KS' ~TANDAII.D, 

r~-- " ~s: 1 t :- ::~~~ -~---Y-- ::::::::::-i 
--._-_. 'k ~ : 

. • S .:i:q r' , " ,---=--o---> 
A. _ .... ,..,. 0( E~ceso lO {on" one H..,.d _ Plane ATe> 0( H..,.d _ .... x . 

..... _ (180 + 1»)". R' + (4 R"- ~t) Tan.' - .0698 Rlf. 
3$) .... ~. 
~R + f M. 1..q:'360 - 7.9-l03t8 - IO. 

coo ' - """"3"R' G - 4A ' " .~ _ &.lI43800_lo. 

"7 

"'._~_.. U4i\aoJ lAII(ii It 
", .... ",.... .. Io<\iooal , .. .t ...... , ... CCLor 

1~~:::r.~· ~ .. ~~I_~~:':';··~'_~""~··~ I~·~.:..~'~'::~""'~;..~·= - -A-- --T-- - - E-- D \l.I1 1B.,.~' .t G 

!..u.. I.... IIICMI. I .... 

- :- :: -:f ~,', 
...... 

,,~ ,i! 
'I .. ' I 
2i .. 6! 
, '1 
, 8 . 
, 9 5 
.. 9i 4 

• "I' 4 11 6 

5 "I' 5 12 5 
5 1 18 
5 1 14 

6 ,I !31 6 Hi 

6 "I 7 II " 7 H 17 
8 1 Ii 
8 1 18 
8 1 19 

J 11 ~I 

7 • 6 
7 • 7 

:1 
8 
7 
8 

" " I 

" 
" 91 
" !31 
" "I " 17 
" '" " 171 
" " " 271 
:n~ 20 
" ,. 
" 271 
" 32 
" "I 
" 27 
" 811 
,,~ 26 
" " " ~I " 
" .. 
" 321 
" "I .. .. 
.. .. 

The oi .., nr h •• d II~ I. the . 1.., of die. The . i •• otAni.bed head ... ilI ov ...... 'n 
th is .bout f'. Eye Ba ... r. H yd ... ulic r ..... d .. itb .... ' ,h. _dill""" of ""t .... .-
.,... me ... 1 and ... lthou. backl .......... 1<10. Th. beado "" Eye Ib ... <& Aniobltd of 
the .. "'. 'hick" ... ·· T'" as body of bor. 



CAMBRIA STEEL. 

TURNBUOKLES. 
PRESSED WROUGHT IRON . 

Ff-rrv 
_T~--!+"T-.l 

~'~ : i , 
T UE CI.l~VF.[.A~D CITY Jo'OI(GE AND 11(01'1 CO. 

Dhnen~lon~ o r 1111 ... 

S'andard /..enlth, 6 inch .. bot ....... head., I 'I for all .i .... 
Second" 0"" " L "" 
Third "12 " " "L"" 
SJ><~ial Lenl!'ho to orner. 
Len.a:'ho of Ul*t Ends .hoWD on pa.l{U 2U and 211'> a..e 'hOI" bnl ",",p,e<! rot 

Ute ",uh Tumb""kleo of Standard Lenl,b., abo¥e. 



CAMBRIA STE EL. .,. 
RIGHT AND LEFT NUTS . 

... ---G·--..... 

~ ~ . -t-C:::-j E"~ 1~~I~~~' 
fo------ L-----.., r-w-'i "''I"~ 

DIMF.SSIONSO F NUTS FROM E IJGy. MOOR RRIOGF. WORKS' STANDAlUl. 

0;-1 "'!r' ~!or Si<llof ~ ~ ~ '/i""~.~Niit 
Ben.. Opool. Bot. 8o,!IIJ"t Bot. h1 TIl,.,!.. B'L 0 .. 101 ~: 
---U- '~ - A- - A-- --L- - T- - 'h '- !JW.. 

I...a. I,..... """"I~ ~~ baa ImeMo. ·IDtIIA -Pouob, Po •• 
---- (Ir,Iiou1 -----· -

T 
t 11 r. '::' t: (.,' H 
:1 Ii I " In I "H 
II· 5 'I " Ih l 'ill I n "I~ ',I '" "' I If' 'I I " I ,\-

, ':1 I "la' 
ni 

1 " I I" " Ii 'I '" '" 6 I Ii· "IH 
6 I t "2 It 

'I i! it "2j :ll "'I 
'I '1 2t "2,\-2 "2h II i ~. "'1 .~2j 
'

8. 7 ~H 2 
7~ a 2 t 

4 7. St 

, 
il 
7 
7 
71 
7j 
8 
8 

II 
9 
9 

:1 
10 
10 
IOj 
11 
"1 
12 
h~ 

II 
'11"Hl' il I • :: t~ • 
5 'I " 11f t "H It 11 

a , Ii It\- " Ii 1 '! ' '" i 1:1' "'I. :! 
" I ~ 9t 20-

9! 2n 
"11'\ 10 2t\ 

10 2h 

a , , , , 
2 , , 
3 , 
3 
3 

11 , 
if 
, 
2 , 
iI 

n 

:J , 
3 

lj 
II 

t ~1 
12. 
t6 
t6 
21 
21 

" " " 381 .. 
531 

;1 
7 
7. 

11 
11 
t6 
t6 
23 
231 
8\ 
8\ 

" " 53 

" 66 
66 
8\ 

'" "' '38 

,II 15 
21 
21 
29 
29, 

For I)'tails 01 Upset ~:nd., • .., Pat:"" 214, 21{>. 
L<nith of Upset F..ds for Ule ... hh Rilht and L<ft Nub ma y be lII.de one inch 

.hort'" (han 'h" dime •• ion, Rin. in column "G·· above. 



22O OAMBRIA. STEEL. 

OLEVISES. 

~l~ ::"':,' I2J3n 'li !'w l) 
~ ....,.\~ 

E.,.; .. MooR 8.'00. WO.KS' ST""nA.n, J" ~ Siauf 'li"'j"" ~ 1'''' nick_'"...!1 WeJghtot 
.i • 'I::" Ij'" ~ • 1: ,ii .,~ 1-'" ..,. Bu. .' 'lI 11 Pill. ..... .,. .... ..... am.. !<:mr 

- II ~ --;\ - t: I ._ - Vo- ' T - w· -----x.- Z. w. 
}U;- ' Iidooo. lMM 1' ... 1' ... · I ... '1-.. , _ -~Ia' "" ,... 

%Yo I ' I' ~'P l i " '~ ~ I ' UA '~ ~A tI 4 I ~ I "2 1 'l I':; 7 
l~ I ~ :; I "2 I \I I 6 
1 " U 4 1 "2 I '2 I ' 6' t ,.,. ij .. " 'I' , .. , " " ~ ,Oil I '~"IRI , 4:; 1 "2 1 2 I 7 lOr'.: 

, " I"X" , , " Sl II ,. " H' 1~1 "'%1 4 ~4 '2 14:2 .. ~ I g H 
1 1 I "',,I 4' 7 2~ '2 12 ~ '2 13'v. ~:~:::f!: ,"X i; m i~ i~ ~ ~ Mli m 2 ""I II :; 7 :2 :2 ~ 20 - ' 
'~l~ II" 1U 7 ~ 2',:2 ' a - 2lla ~ 
~li."2 I , 7 ~ 2' 2 1 2.), . 
:.!1 2*"2~1t1"')i ~:I 2-\"1 3 1 ' I . 2 II , 6- ~:I 2,l,s 1 'If: 

m ....... lon .... arked • may be vaned """,e .. h., if~. Th~ minimu ... 
• In i. ,I...,n for each .. i,b the COI1' •• _ding ... i,hl . Len,th ... Upo<:l end •• howD 
on P"i<* 2H aDd 215. 

DIMENSIONS OF RIVET HEADS AFTER DRIVING. 

If' ~I'-;;" ~ ~'J" . ~ -,.-
'!{ T " . , , . ' . • ~:Ii $(I' ~. -t. -,. ··W -.-

1!' P1R'f~ 11'\1 ( ff\-:;'· 
.~ • i .: . . .I. 

. '. l=f..t: .:, ; 
t· .. "-'k-f' !-_,~._", 

I -"]:. -(-.., __ _ _If_ 
•. ,1 -~. 

SUTTON HEADS. - / \~. 
Holeln of Head _ ft X Dia",eter of Rlvot . Radin. of Hud _ "-i O",meur 

of R ivet + H'. 
COUNTERSUNK HEADS. 

DI.meter of C .... ., •• nunlc HelOd ... m. u II"".,,, Head. A!"I;Lc of Count.nl .. k 
_ SOO. In filJU';'!i Clu".1>CCO for Rlv" He.d. .11., .. fo, H<>IIlI" .... follow.: 
~" for y.""""'" Yo" rOT~" ,[vets. All dim .... io ... in Inch",. 



CA..XBRIA STE EL. ... 
LENGTH OF' RIVETS REQUIRED FOR VARIOUS 

GRIPS INOLUDING AMOUNT NEOESSARY 
TO FORM ONE HEAD. 

1'=-0ri,--4. ~ .. _, 

Len~h ~ ~ 
Dhlllleter oC KIYc:t In Inches. 

I" iN I" I" 1" 



••• CAMBRIA STEEL . 

BRIDGE PINS, NUTS AND PILOT NUTS. 

~ : ~) arIQ?Im 
;'l~;i' B 

E"",. Moo. B~'I>G. Wo." s· s ....... "u". 
An T hread, 8 per Inch . 

''''''' ..... ...... ... ... 
.... w • --- - o-w ...... . ... """- of .. ~ of J.1. .-If Pin. 

i1t1" BAn. » • A 0 ..... , .... ,.0- , ... -
IX '{, IX , '. J) +~ .. 
1% II. IX 2Yo 2>~ " + ti. , 'II IX 'X 2"" " .. + .1. 
~){ '. IX , 'X .. 1- TI. 

'X 2{. , , 'X " + ••• 

'" ~U 
, 3~~ 'I, .. +11. , 211 , 'X I '. " + .1, 

'v 't, 'X , ' II 
, +d. , 

'X St'. '" 
, 'II " + .1. 

'4 'II "4 'X " ,. + ,I. 
, :III • ,,. 

'" " + ,-1. 

4'4 ,. 
'X , 61: " + TI~ 

4Yo 4[', 'X , ~. .. + It. 
4X 'II 

, 'X '" 
., + TI. , 'II 

, 'X '" .. + .1. 
" 

,. , • 'II " + 11 • 

5)~ 'I, • • ~. .. + tl. 
_4 ~. , 'X ,,- " +.-1. 

• ~I 
, 'X '" " + .,. 

'X .. ·1 I 8~" " + I" 
'" '" 

, , 
8~" " + T'. 

tY- '11 
, 

I" '11 " +d. , ~I , ,,, ___ 8U " +d,_ 
A l\o .... /." . _eeos for each eye packed on the pin . 
All p ins turnod to ,au!:" above diame'e ... , 



OA1l.BBIA STEEL. 

OOUNTER AND LATERAL RODS. 
-1":-~ SOLID OR UPSET EYES. @=-.T 
¢~ 0: ::1$1 4 _Q~ 

..1:.__ ROUNO BARS. ' SQUARE BARS. ___ t.. 



••• CAMBRIA. STEEL . 

OOUNTER AND LATERAL RODS. 
LOOP WELDED EVE$. 

~ ~ • . . ~ ~ ~: , 
'-X ' ,~ <-

Additional length of bar beyond center of pin required to make 
eye for square and round bars, .-

of Pia Dlai lleter or Side of' Dar III 11lchell. 

;, 

"1"1" l y.I I }O: ~I ." I ' X I~ 1- " • ." 
---

' I '1 .) '1 'I 'I 'I 8j 8j 8j 71 71 8 
'I '1 ' 1 51 5, 8 81 81 7 71 71 8 81 
• 5 51 'I 8 ' I 8j 71 71 71 81 81 81 
'1 51 51 81 81 8j 7/ 71 71 81 81 , 91 
'I 8 '1 81 7 71 71 8 81 81 9 ' I 91 ., 81 8, 7 7, 71 81 81 81 91 9j 'I "I , 8, 71 71 71 81 81 81 'I 'I " "I "I 
'I 71 71 8 81 81 , 9, 91 " "I "I "I 
31 71 8 8, 81 91 'I 91 "I "I " I "I "I 
31 81 81 8) 91 91 91 "I "I " "I "I " • 81 , 'I 'I " "I "I " '" "I "I "I 
'1 , 91 91 "I "I "I " I l1 t "I "I l.2t "I 
'1 ' I 91 "I "I " I "I " I " "I "I IS IS, 
'1 " to,f "I " " I "I " "I "I "I IS} IS, , 

"I " I " I " I "I "I "I " I " I 13} "I "I 
81 " I "I "I " I "I "I " lSI lSI " '" "I 
81 "I "I " " I "I IS 131 131 "I a~ '" "I 
61 "I "I Ill} ''I 131 131 "I " I "I "I "I "I • Illt 121 ''I tS! " I " at "I " '" "I " FORMUI-II':. Lenl(lh in inches beyond center of pin required to form 

one eye = X = 8.8 (D trA) - (2 D + A) = 1.8 D + 2.8 A. 
Length of induding amount required 10 form 

oneeye= E_}C+X. 



CAMBRIA STEEL. ." 
COUNTER AND LA TERAL RODS. 

LOOP WELDED EVES. 

I=~:~~ · I.~ ~~~-: 
Additional length of bar beyond ctnter or pin required to m~ke 

eye for square and round ba<$. 

_.Ior ... Dlallte ter o r S i d e of Dar III ][.u:helh 

• 2~ 12X ..... , 
'" 

, yo '" '" ' Yo , 
'" 3X 3Y. 

-:- I- I-

II 81 91 , 91 9j 91 
'I ' I 10 tOl tOl II III III 1'1 
' I tOl tOl tOl III III II I 121 1'1 121 13/ 
'I 101 to! II/ II I " 121 " I IS " I 131 " " I , II III III 12 " I " I lSI 13l 131 " I 14,1 " I 
31 II j III 1'1 I2j 1'1 lSI ISj IS; " I " I 15 151 
' I III 121 " I IS 13/ lSI " " I " I " " I 151 
' I 121 121 13 131 131 " I 14,1 " I 151 151 151 161 

• 121 lSI 131 13/ "I " I " I 151 151 16 161 161 
'1 13/ lSI I< 1<1 " I 15 151 " I 16 16/ 161 111 
' 1 lSI " " I I., 151 151 151 161 161 161 111 111 
' 1 " I I< j " I 151 15} 151 161 161 11 111 111 !8 , 

" I 15 151 151 16 161 161 11 111 171 181 !8j 

'I 15 151 151 161 16j 161 111 111 111 IS! 181 18; 

' I 151 151 161 IB} 16; 111 111 18 181 181 19 " I 
' I 16 161 161 11 111 111 18 181 181 191 19j "I , 161 161 17~ 17~ 111 1St 181 IS! 191 191 19! 2IIj 

For additional length required to form upset end and detai ls of same 
&ee tables of Upset Ends, j)Il.ges 214, and 215. 

For details of Turnbuckles, see jXIge 218. 
For details of Right and Left NIII5, see page 219. 



••• CAMBRIA STEEL . 

STANDARD STEEL WIRE NAILS AND SPIKES. 

lj "" .. 
M ... ,Yo 

" ,072 .. '" 6.'2 I~ I~ lti&1 ~ I.l~ I~ &d FIne. 

j~ '" . .,; 3d CVm. '" "" (It 8&/. e&I •• bolt 61[, 660 
.... 1 .. 3M .... 

'" "~ .'"' m '" "" , 11'1 71n MO 32:.! U1 ~'>O .. , . " .10'1 "" "" "" ,~ .. , m .. '" .. , 
" .115 .. n' '''' '" """ ,.,,"" 

" . 
~ " 

.1I ~ ,~ l:l.\ "" S8 317 '" ", '" .. . 10', .1~~ ' 00 " ~ " ", ", ,., 
'" .. ", .'" ., 

" "' " "" '" '" '" 'W , . , .'" " '" "' .. ,~ '" , .. .. , 
ltd 3~ • .145 ., 

" " " ,ro ,ro " .. , .. 'K • .'" ., 
" .. " " " " '" "" 

, , .. ", " "" " " " " ~I 
.-

"'" " 
, .", " '" .. .... , , .". " " . .. .... . ," , .2.'19 "ll "~ . 

"'" • , . $ '" .. 
"1 """ I I 1'JU SPIUS. ... H:i: ~.";::: 1 P II r ..... ~ ~ 
l ~ Lic~l 1.'1. oil J. 'I'.G. law.. Poed. 

-- U'-:-~ -.. -.. -. ~ -;;; -.. ~ , .. 1-:-:-:- - -
Yi •. •• •• .•. •• 413. . •• 1660 . . • 

~ Fine. }~I I.~ : - 3&>1 = : . :: I I~~ : : 
3d Colli. 1 (160. 23ll 231 S80 . . • . • • 

4d : MO: : 200 1~ 196 1~~i56 : :" 
W I SU.. l~ 103 1~ 13:1~' 226.... 
M 2 2.50 1M 119 9\ 112 90 IV,.. 

8d 2 157 98 7~ (I. !~ 100 . 
" '~ 2U 1&6 Ill> 73 !;e1 100 •. 

gd 2" 10&:1 86 68 M lb &; •• 
100 310766M43 .. M •• 6,200Si 
1M 3'.4 \IS r.t 0&3 88 
18d ax M 4(1 39 8-1 
20<1 4 43 2Il 51 2(1 
SOd 4" 40 21 23 
40d ::. so 21 17 
11M 5)1; .1814 •••• 
GOd II lr> 13 

'" , 
• • '" u 

, 
• • , , , 

.220 29 

.Zl8 21 

.259 IS 

.ZSI ]3 
.300 10 

r ~ 



CAMBRIA STEEL. 221 

MISCELLANEOUS STEEL WIRE NAILS . 
• Appro~illl.>le Number p'" Pour.d. 

it:! l~ Lcnktb8 IncbclI. 

~'iJ .l~ ~I_I __ 1 __ 1_ -..!. _1_I-..!. ~ 2!. 2!. I ! 

00 ~ " ..• , ~ ~ 
0>;) .373 • .• • . ~ 27 

2-h :~ 67'00 ~ : 

S:~ . '. 100 ' 8i~~~tJ 
4 .238. • • lro IOf 90 80 72 00 
:; .z.!O. .., 211 lW IH 121 100 IH s.~ 71 
(I .m :.I4i 191 164 141 123 111 \l\l 8:! 
; .ISO 29!l 23~ 200 171 H9 133 l ro 100 
8 .1& ~ ~5 ~"9 191 112 1M 137 115 
9 .1l8 ~ 14 831 ~(I 2M 207 1St IGii 138 

10 .131 • G63 ~96 m 333 283 218 220 198 1M 
II .Iro . 837 628 002 418 359 3H 279 \:IiI 200 

l~ :~ ::. :~I' Iffi ~ ~~ 1~ m~ m n~ 
g :~ ~ ~ :;~:~ 1m I~: ~~ ~1 ~ ~ 
16.00 4571 iJO.I ~ 18:l8 1523 1005 11131015 913 16i 
17 .OM 6233 41~ SIl62196 20;7 IiS I 15581~ 1 '21G lOOS 
18 .c)-I';) 8276 &Ol7 ~138 3310 27;;5 23&1 :!O691839 1&'>5 1379 
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CAM BRIA STEEL. 

MAN UFAOTURER S' STANDARD 
SPE CIFIOATIONS. 

REVISED OcroBIUI. 28, 1896. 

STRUCTURAL S TEEL. 

PROCESS OF MANUFACTURE. 

1. Steel may be made by either the Open-hearth or Bessemer 

TESTING. 

2. All tests and inspections shan be made at the pl~ of manuf,u:· 

ture prior 10 shipment. 

TEST PIECES. 

3. The tensile strength, limit of elasticity IlIld ductility stull be de

termined from a standard test pieC() cut from the finished material. 

T he Iland:ud shape of the test pi~ for sheared plates shall be as 

shown by the following sketch: 

On leSll cut from other malerial the lest piece may be either the 

UtIle as for plates , or it may be planed or turned parallel throughout 

ill entire length. The elongation Ihall be measured on an original 

length or8 inches, c:rcept when the thickness of the finished material 

is ..f, inch or less, in which case the elongation shall be meaJured in a 
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length equal to lilltecn timet the thicknell ; and ex~pt in rounds of 

• inch Of less in diameter, in which cue the clong~tion shall be me&$

IIred in a length tqual to eight timet the diamcler of ICction tested. 

Two test pieces 'hall be taKen from e;u:h melt or blow of finished 

material , one for tension and one for bending. 

AN NEA LED TEST PIECES. 

S Q. Material which is \0 be used without annealing or fllrther 

treatment is to be tested in the condition in which it cornu from the 

rolls. When material Is \0 lie annealed or otherwise treated before 

Ule, the specimen representing such materi.l is to be limilarly treated 

before testing. 

MARKING. 

4. Every finished piece of steel sltdl be stamped with the blow or 

melt number, and Iteel for pins shall lave the blow or melt n\lmber 

III.mped on the ends. Rivd and lacing steel. ~nd Imall pieccs for pin 

plates and stiffeners, may be shipped in bundles securely wi red 

together, with the blow or melt number on a metal tag attached. 

FINISH. 

6. Finished bar;' must be free from injurious 5eam~, fla.WI or cracJcs, 

lind have a workmllnlike finish. 

CHEMICAL PROPERTI ES. 

6. Steel few Buildinr, 
T,..in Sheds, 
llighway Bridaeund 

similar structures. 

,. Steel for } 
Ra ilwllyllridges. Maximum Phosphorus.08 per ccnt. 

PHVSICA L PROPERTIU. 

8. Structul"lli $teel ,hall be of three grades, RIVU, SOFT and 

~1J.t)IUIot. 
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RIIIET STEEL. 

9. Ultimate strength, '" 000 to 68 000 pounds per square inch. 

Elastic limit, not Jess than one· half the ultimate strellgth. 

Elongatioll,26 pcr cellI. 

.,' 

Bending test, ISO degrees flat on itself, without fracture on outside 

of bell t portion. 

SOFT STEEL . 

10. Ult,imate strength, 52 000 to 62 000 pounds per square inch. 

Elastic limit, not le.i$ than one half the ultimate strellgth. 

Elongation,25 per cenl. 

Bending tcst, 180 degree5 flat on itself, without fracture on outside 

of bent poltion. 

MEDIUM STEEL. 

11. ULtimate strength, 60 000 to 70 000 pounds per square illch. 

Elastic limit, not less than one h&lf the u\tim&te strength. 

Elongat ion,22 per cent. 

Bendlllg test, 180 degrees 10 a diameter equ&1 to thickness of piece 

tested, without fr&clure on outside of bent portion. , 
PIN STEEL. 

12. Pins made from either of the above·ment ioned grades of steel 

shall, on a specimen lest piece cut at a depth of one inch from surface 

of finished material, fill the physical requirements of the gr&de of sted 

from which they are rol!ed, for ultimate strenl;!th , elastic limit, and 

bending, hut the required elongation shall be decreased 5 per cent. 

EVE·SAR STEEl. 

13. Eye·bar material, It inches and leu in Ihickness, made of either 

of the above· mentioned grades of steel, shall, Oil lest pieces cut from 

finished material., fill the requirements of the grade of steel from which 

it is rolled. For thicknesses greater than It illches, there will ~ 

allowed a reduction in the percentage of elongation of 1 per cent. for 

each ,t ot an inch increase of tbickncS5, 10 a minimum of 20 per cenl. 

wr medium 51«1 and 22 per cenl. soft for steel. 



8.4 OAMlIRIA STEEL. 

FULL SIZE TEST OF STEEL EVE-liARS. 

1<1, Full Sl%e tests of Iteel cyc·1;ra1"S shall be rtqll.irM.·" , how not leu 

than 10 I~r cent. e1onplion in the body of the bar,lI.ndtensile $!rcngth 

not more than I) 000 pounds below the minimum tensile strength re

quired in specimen te5ts of the g=le of Ileel from which they . re 

rolled. The ba.!1I ... m be r«Juin'd to break in tlte body, but should a 

bar break in the head, but develop 10 per cent. elongation Ind the 

ultimll.lc strength ipeci6cd, it ,hall not be Clll,I$C for reje<:t ion, provided 

not more than one-third of the total number of bar. tested break in the 

head ; otherwise the entire lot will be rejected. 

VAlUATION IN WEIGHT. 

1Ii. The variation in (rOM·section or weight of more than 2~ per 

cent. from that specified will be sufficient cause for rejection. except in 

the case of sheared platn which will be covered by the following per

miuible va.riations: 

If. Plates I!} poundl per square foot, or heavier, ""hen ordered to 

weiGht, Ihall not avel'11ge more than!! per cent. n.riation above, OC" 

2! per cent. below the theoret ical weiGht. 

I. Plates under 12t pounds per square foot, when ordered to weiGht , 

Ihall not Iverage a greater variation than the following: 

Up to 75 inches wide, 2i per cent. above, or 2i per cent. below the 

theoretical weight. 

75 inches and o.,er, 6 per cent..abo.,e. or 6 per ccnt. below the th~ 

«tical weight. 

f. For all platel ordered to gauge, there will he permitted an 

average excess of weight over that oorre'iponding to the dimensions on 

the onler equal in amount to that speci6ed in the following table: 
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TABLE OF ALLOWANOES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WHEN 

ORDERED TO GAUGE. 

THE WEIGHT OF 1 CUBIC INCH OF ROLLED BTEEL IS ASSUMED 
TO 8E .2888 POUNDS. 

P LATU i" AND OVI!:It IN THICKNESS. 

fllCIJI!II Of PUT!. 

10 per cent. , " 
7 " 
6 " , " '. .. :. :: 

YIItTI 0' PUTI. 

14 per «:nl. 
I! " 
10 " 
6 " 
7 " 
OJ " 
6 " ,,, [ 

18 per eenl. 
16 " 
13 .. 
10 .. , " 
'I " 
l. :: 

PUTF.S UMDKl i" I N THICX NESS. 

mCDJSII .. PUn. 

,uplJ:J/r 
If .. If 
h " t 

Y'DYI or PUrl. 

U.IoY I ..... 

10 per cent. 
S! " 
7 " 

15 per cenl. 
I!l .. 
10 .. 

STRUCTURAL CAST IRON. 

I . Excepl when chilled iron i . specified, all castings Ihall be tough 

gray iron, free from injurious oold .. huu; or blow·holes, true to pattern, 

and of .. workmanlike finish. Sample pieces, one inch squ'lre, cuI 

from the same heat of metal in sand moulds, shall be capable of J UI' 

bining on a clear span of 4 feet 8 inches a centn.lload of 600 povnds 

when lested in the: rough bar. 
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SPECIAL OPEN-HEARTH PLATE AND 
RIVET STEEL. 

TESTING 10 ... 0 INSPECTlON. 
I . All tests ano.l inspe<:lions Ihall be made allhe pia« of manufac-

tu re prior to shipment. 
TEST PIECES. 

2. The tensile Il ren!;th, limit of elasticity ami ducti lity, shall be de. 
termined from ,. Ilandard lest piece cut from the finished ma terial. 
The il:l.ndlrd shape of the test piece for shearN platel shall be u 
,holl'n by the followin:: sketch: 

." r~~·~i~ .. of{~}w'~1!!>9~;;.l 
!r , ! . . . f · . IAllotl

'" 
• : , 1 "1 , 

"' __ "_!!. __ :_~'=:~~~AboUI I~---"'-'----..i 
PI«e to bo .he uDle ' biche ..... ~ plate. 

On tests cot from "ther material the lest piece may be either the 
SAme as for plales, or it may be planed or turned paraliel throughout 
Its enti re length. The clong:al ion shan be mClo$lm:d on a n origi nal 
length 018 inchet , t'ltccpt ",-hen the thIckness of the fin,~hed material 
,I tlr illeh or less, in "hieh ca5e the elongation shaH be meas ..... ed in n 
length eqnal to sixteen tiones the thickness; and except in rounds of t 
inch or less in diameter, in which case the elongation ,hall be meas-
\Ired in a length equal to eiJ:ht limes the d iameter of section tested. 
Four teM piece. shall be laken from each melt of finished matnial; 
two for lension and two for bending. 

ANNEALED TEST PIECES. 
S. Malerial ... hich is to be used without annealing or further treat· 

ment is to be Ie:.ted in the oondition in which it comes from the rolls. 
When material i . 10 he annealed or otberw;"e truled before UJoe , the 
Ipceimen rcprestn!ing ,ueh material b 10 be similarly Ireated before 
t.~'ling. 

MARKING. 
4. Every finished piece of Recl,hall be Ramped with the melt num· 

'" .. Rivet steel may be shipped in bundles securely wi red together, 
with the melt nUlIlbe"r on a metal tac: atb.ched. 

FINISH. 
5 All pl:ues shall be free (rom IUrfact dcfecu and have a workman· 

hke finish, 
. . -
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CHEMICAL PROPERTIES. 

6. The ma:rimum allowable limits of pbo!.phol'Us and sulphur shall 
be ;u (ollowl: 

a. Flangeor Boller} Muiml'ln I'halilhorus .06 per "<'nt. 
~Ieel. "Sulphur .()4; .. 

6. E.tl'll. Sort and} .. PhoJphoru$ .04 " 
}o'i rc no .. Steel. " Sulphur .04 " 

<. Boiler Rivel 
Steel. } 

Phosphorus .(I.f, 

Sulphur .04 

PHYSICAL PROPERTIES. 

.. 

.. 

7. Steel shan be of (our gradC$-F.XTaA SoI'T, Flu; Box, FI.A~GI: 
or Bou.u, and Bot LEI. RtVET STEEL 

EXTRA SOFT STEEL 

S. Ultimate strength, 45000 10 66 000 pounds per square inch. 
Elastic l imit, not leu than one·hal( the ultimate strength. 
Elongat ion, 28 per ,,<,nt. 
Cold and 'lucnch bends, 180 degrees flat on itself, without fracture 

on outside of bent portion. 

fiRE BOX STEEL. 

9. Ullimate I trcngth, 52 000 to 62 000 IlOundl per aquare inch. 
Elastic limit , not less than one·haLf the ultimate Iltength. 
Elongation,26 per «nl. 
Cold and quench bends, 180 degrees flat on ilKlf, witboul fracture on 

outside of bent portion. 

f~NGE OR BOtLER STEEL. 

to. Ultimate strength, 62 000 10 62 000 povncb per aquare inch. 
Elastic l imit, not lest than one· half the ultimate litrength. 
Elongation. 25 per cent. 
Cold and quench bends, 180 degreel Aat on ;l$Clf, without fractu re on 

outside o f bent portion. 

BOILER RIVET STEEL. 

11. Sleel for boiler rivets shall be mlde of Ihe elt r;!. soft quulity 
SpeCIfied in paragraph No. 8. 

VARIATION WHEN ORDERED TO WEIOHT. 

l!. Plates l!i pounds per square foot, or heavier, when ordered to 

weigb t, shalt not average more than 2i per cent. variation. above, or 2i 
per cenl. below the theoretical weigbL 
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o. P"'t~. under I!~ pounch per squ:l.f~ foot, when ordered 10 weij!hl. 
"hall not average a greater variation than the following: 

Up to 'l5 inches wide, 21 per cent. above, or 2. per cent. below the 
theardieal weight. 

75 inches and over, 6 per cent. aboTe, or I) pet cent. below the theo-
retia, l weighL 

VARIATION WHEN ORDERED TO DAUOE. 

I . For all platcs ordend to gauge, there will be permitted an &l'e~ 
excess of weight oyer that corresponding \0 the d imensions 00 IhconJer 
equal in amount to that . pcdlied in the following table, provided no 
plll!t .ha.1I be rejected for light gauge me., uring .01" or lew below 
the ordered thickness : 

TABLE OF ALLOWANOES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WHEN 

ORDERED TO GAUGE. 

THE WEIGHT OF 1 CUBIC IN CH OF ROLLED STEEL'S ASSUMEO 
TO BE .2833 POUNDS. 

PL,.\T!.S :I" AND OVER IN TltlCKNJ.SS. 

YIDTI or PLlTL 
tllCUII!I or PU.'I'I. 

tI, \0 ~ lDtMo.. 3lDoM .. i.' ..... ........... 
A i llch to per cent. 14 per cent. 18 per cent. .. 8 .. I' .. I' .. 
! 

., 7 .. I' .. I' " .. • .. 8 .. I' .. 
J. " , ,. 7 .. 9 .. 

., 
' I 

., 
'1 

., 81 ,. 

Over t ., , .. , " il " .. 81 .. , .. .. 
PLATU UNOIIl i" IN TIIICKNESS. 

manss or P!J.n. YlDTI 0' 11tln. 
1 __ 

U, It 50 IIICb& I 501~o.DII1""'" 

I * to .,., 10 per cent. 15 per cent. 

I."'" ~ 
.. 1'1 .. 

1'< " t .. I I' " 



OAMBRIA STEEL. 239 

WOODEN BEAMS AND COLUMNS. 
The resull5 of the latest .... d most complete studies of wooden bt;:aml 

and columns of VIlr;oul kind. of American timber are contained in the 
)'roceedings of the FiRh Annual Convention of the Aqociation of Rail· 
way Superintendents of Bridges and Buildings, O<:tober, 1895, at 
which Mr. WAIter Berg, Cha.innan of the Committee on Strength of 
Bridge and Trestle Timbers, presented a report, extracts and tables 
from wbich are given in the following pages. 

The recent reports of the Forestry Division of the United States 
Department of Agricultu re, Bulletin. Nos. 8 and 12, and Circular No. 
15, contain reports of recent tesls of American woods, and deduction$ 
drawn therefrom by Prof. J. B. Johnson, Rnd A. L. Johnson, who con· 
ducted the work under the direction of Mr. 11. E. Fernow, Chiefortbe 
Forestry Division. ExiracU and tahles from thet<: reports are given 
on Ihe following pages. 

The tables or lire loads for wooden beam. and tables of strength of 
wooden columns given on the follo.iog pages have been specially 
calculated for this book, using as a basis the information regllrding the 
properties of the va rioul species contained in the reports above re
ferred to. 

E XPLANAnoS or TilE TABI.U o r SAF~ LoAOi IN Pousos. Utll · 
FOUl LV DISTlIHlITaD rot. RECTANGULAa WOODEN BItA)tS 

Ot ... : INCH Tille...:, I' AGES m TO tM. INcLuslvL 

Ct,uYal. 
For convenience in use , three of these tables have been prepared, 

each o( which applies to woods having practically the urne IranlyeTK 
strength or allowable fi bre sires. per square inch. 

Tile ,..Iues given in the tables are the safe load. in pounds uni· 
formly distributed exclusive of the weight of the beam itself for rectJn· 
gular beams one inch thick. (or apans from four to thiny·five feet and for 
depths from fonr to twenty.four inchea. The Io3 fe load for a beam of 
any Ihickness m1)' be found by multiplying the nlues given in Ihe 
tables by Ihe thickness of the beam in inches. 

The lut column of each of the three Tabln of Safe Loads for Rec
tangular Wooden Beams give! a coefficient of deflection by means of 
which the def\eclion for II.ny beam may be obtained, corresponding to 
the given span and Io3fe 1cwJ.. by dividing the coefficient by the depth 
of Ihe beam in inches, ",hich ",ill give approxima.tely the deflection in 
inches under the given condilionL 
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In each table the deflection coefficient is given for one species of 
wood only as shown, but the deflections for other species may be ob
tained from these by proportion as explained hereafter. 

For the reason that wood has no well-defined limit or modulus of 
elasticity the deflections obtained by the use of the coefficients are only 
approximate and will vary, dependent upon the moisture content of the 
wood and the character of the loading. The deflections thus obtained 
r.re therefore only nsefulas a general indication of the amount of bend
ing to be expected under the given conditions and are not exact as in 
the case of materials like steel, which has a well-defined limit and 
modulus of elasticity. 

The safe loads for other species of woods than those stated in the 
headings of the tables may be obtained from those given, by direct 
proportion, dependent upon the ratio of their allowable unit stress as 
compared with that for wbich the table is figured, as stated in the foot
notes at the bottom of the tables. 

EXPLANATION OF THE TABLE OF SAFE LOADS FOR RECTANGULAR 

BEAMS OF WHITE PIt\E, NORWAY PINE, SPRUCE AND 

EASTERN FIR. 

The various species of woods the values for which are included in 
this table are calculated for an allowable fibre stress of 700 pounds per 
square inch. 

The deflection coefficients are given for white pine, and are based 
on a modulus ()f elasticity of 1000000 pounds per square inch. 

The lower dotted line crossing the table indicates the limits of spans 
for which the deflection will exceed"!h of the span for the kind of 
wood for which the deflection coefficient is given. For spans below 
the line the safe load,s given in the tables will produce a deflection 
greater than m of the span, while those above the line will produce 
less than this, which is the usual limit of deflection in order to prevent 
cracking of plastered ceilings. Similarly the upper dotted line indi
cates the limit of deflectiun for the kind of wood for which the deflec
tion coefficient is given, corresponding to a modulus of elasticity of 
50000 pounds per square inch which should be considered in cases 
where the deflection should be closely limited to prevent damage 
to decorative work or plaster on the ceilings. The coefficient of 
deflection for Norway pine, spruce and Eastern fir for a modulus of 
elasticity of 1 200 000 pounds per square i~ch may be obtained by 
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multiplying those given in the tables for white pine by j . and for:a 

modulus of elasticity of 600 000 by multiplying the same by t. 
The upper ful1tig·zag line in the bble give. the limiu oflhe 5:l.fe 

loath corresponding to the allowahle shearing .'res. along the neutral 

ui, of the beam. The safe loads above the line. which are haled upon 

the tlttreme fibre strains. will produ« shearing stresses along the uis 

or with the pin in uceu of that allowable, which in the ease of 

white pine and the other woods of this table i. 100 pounds per square 

inch. 

The position of this line which indicates the limit of &afe load. for 

Ihearing along the neutral uis was determined by the aid of the fol

lowing formula: 

in which 

\\' _ !bds - , 
\V = ufe load in pounds unifonnly distributed. 

d = depth of beam in inches. 

b = brcadth of beam in inches. 

• = allowahle shear in the direction of the grain in pounds per 

square inch. 

EXI'LAS"-Tl0S OF THP. T"-8Llt OF S"-I'E LoUIS fOR R8CT"-NGULAR 

BItUIS Of \VUITIt O"-K "-SO SIIORT-LEA' YItLLOW PISE. 

The table is calculated for an a llowable fibre stress for f1exurt of 

1000 pounds per sqllare inch. 

The deflection coefficients art figured for II. modulus of elasticity of 

1 100 000 pound5 per square inch, but may be IUed for other, obtaining 

the delketklns for other moduli as explained heretofore. 

The lower dot ted line across the table indieates the limits of spans 

for which the safe load will produce deAectionJ greater than rn of 

the length of the beam. Valul'll above the line will give less deflection 

Ihan this, and those below will give greater, based on a modulus of 

1 100000 pounds per Il}uare inch. Similar1y the upper dotted line in· 

dicates the limit of dell«tion corresponding to a modulus of elasticity 

of b50 000 pounds per Iquare inch. 
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The lower full zig-zag line across the tab!e indicates the limiting 

spans and loads based on the allowable intensity of shearing stress 

along the neulraillXis of the beam. The values above the lower tig

zag line correspond to shearing stresses greater than the aUowable 

stress in the direction of the grain for short-leaf yellow pine, while 

those below the line correspond to shearing st resses less than that 

allowable which in this case is assumed to be 100 pounds per square 

inch. 

Similarly the upper full zig-zag tine indicates the limits for shearing 

a long the axis for white oak based on an allowable intensity ofWO 

pounds per square inch. 

EXPL..\.I'O,T]ON OF TABLES OV SAIIK LoAOS FUR R~AN(;UL.U 

BEAMS OF LoNG-LEAF YELLOW PINf':. 

This table is computed for an allowable fibre Ilrl:$5 of t 200 pounds 

per squart: inch and the deflection C()efficienlS are calculated for a 

modulus of elasticity of 1 700 000 pounds per SQU3rt: inch. 

The limit for a deflection of Ti, of the span is indicated by the 

lower dotted zig·u.g line on the tables, the values below which corre

spond to greater and those above to less than the limiting deflection. 

The upper dotted zig·ug line indicates the limit of deflection tor.a 

modulus of elasticity of 850 000 pounds per square inch. 

The full zig'Eag line indicates the limit of allowable shearing slrest 

along the axis corresponding 10 an allowable intensity ot 160 pound$ 

per squart: inch. 

BEARING AT POINTS OF SUPPORT. 
Care should be taken in designing to provide sufficient bearing at 

the points of support so that the allowable intensity of compression 

across tbe grain as given in the table on pages 24. and 245 is not 

exceeded. 

This may be obtained where necessary by the use of corbels or 

bearing plates of harder wood so arranged as to give a large bearing 

area against the softer beam. 
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TIle following statements are mad" in Bulletin No. 12, U. S. J)e. 

partment of Agriculture, Division of Forestry: 

RECOMMENDED P RAOTIOE. 
"Smce tbe $lreo~h of limber varies very ~Teatly witb the moisture 

contents (Jee Bulletin 8 of the Forestry DlyisioD), the «anomical 
desienine of such &lruetures will necessitate their beine leparated inLO 
WOUP' according to the maximllm moi$lllre contents in usc. 

MOISTURE OLASSIFICATION. 
"Ctas. A (moisture contents, 18 per cent. )-Structllres freely exposed 

to tbe weather, 5uch all railway trestles, uncoyered bridges, etc. 
"Chw B (moisture contents, 15 perceot.)-Structures under roof but 

without . ide shelter, freely exposed to outside air, but pTQ\ected from 
nin, such as roof trusse5 of open sbops and sheds, covcred bridges over 
Ilre.ms, etc. 

"Ciul C (moisture contents, 12 per c:enL)--&nlctures in buildings 
unhC:llted, hilI more or 1"", pn>tected from olltside air, wch as roof 
tTUSlel or barns. enclosed soop' :lnd sheds, etc. 

"Class 0 (moisture contents, 10 per cent.~-Stnlctures in buildings 
at all timC!! protected from the outside air, tated III the winter, such 
aa roof tru!ISCS in houses. halls, churches, etc. 

"For lone-leal pine add to alllhe values given in the tables, ucept 
those for moduli of elasticity, tension and shearing, for Class B, 1Ii per 
cenL; for Class C,.O per cent., and for Clu$ D. 65 per «:nt. For the 
other lpecies add to these values, for Class B, 8 per cenL; for Class C, 
18 per cent., and for Class D,25 per cenL" 

BasctI upon the above dassi6cation of structures, the two following 

tables have been figured to facilitate calculations of al lowable loads for 

wooden columns and beams. 

PROPORTION OF THE VALUES GIVEN IN THE" TABLES 
OF SAFE LOADS FOR WOODEN BEAMS," PAGES U6 

TO !51 INCLUSIVE, TO BE USED IN ORDER TO 
OBTAIN THE SAt'E LOADS FOR THE VARI· 

OUS CLASSES OF STRUCTURES RE-
FERRED TO ABOVE. 

"- , ....... 111 OIIIort. 
-

ClauA 1.00 1.00 
Class B.:: ::::::::::::: :::::::::::: 1.15 I.'" Clau C ........................ . .. . I.., 1.18 
CJusD ............................ ". ,-'" 
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SAFETY FACTORS TO BE APPLIED TO TilE VALUES 
GIVEN I N TilE TABLE OF "STRENGTH OFSQLI D 

WOODEN COLUMNS," PAGES 2M AND 255, IN 
ORDER TO OBTAIN THE SAFE LOADS FOR 

THE VAR IOUS CLASSES OF STRUCTURES 
REFERRED TO ABOV£. - , ........ "' .... 

Class A • ....•. ...••••..• . .•....... . ... . .. 
Class B .......... ... .... .......... . 0." 0." 
CiaslC • • " ••• .. •.. . .••• ••• .... , ... ." 0." 
Clus D . •.... ..•. ••••• • ••••• •. • . . . . ." 0." 

SPECIFIC GRAVITY AND WEIGHT PER FOOT 
FOR VARIOUS KINDS OF TIMBER. , - Yoi(\l pol' 

ytic\l,. ... ",.. .... ....... 
Q, .. 111· ..."" ...... 

--- ---
WhiteOak .... ........... .. ... ...... 0.80 "9.94- 4.16 
""hite I'ine ..... . • . ...... . • . ••.••••• , 0.88 ... " I." Southe rn Long-leaf or Georgia Yellow Pine ... 31.84 . .. 
DoI1glas, Oregon o.nd \\,..,11. { Vellow }'ir . .. , 11.84 ... 

il1~on Fir or Pine, Red Fir .. . . .. ..... ..0 
Non ern or Sbort·learVdlow Pine •....• 0.1\ ..'" U7 
Red i"nc, ......•.•.........•....... . ... 8U!1 ..0 
Norway Pine .••• .............. ..... • . .. 31.21 . .. 
C .. nldi .. n (Ottaw.) Whi le Pine ....... . 0." 87.46 ." .. (Ont .. rio) Red .. .. ...... 0." ... " <8, 
i1,ruce lind Eastern fo"ir ........ . .. . ... . 0.40 ".117 .'" emloek ...• •• . .. . ...... .• •........ . 0.40 ".117 .'" Cypreu ... ..... ..... ......... .. ... . . 0.46 .. " ... 
Cedar ............................ ... 0.117 23.10 I." Chestnut .......... . ......... . ...... . ... 401.20 . .. 
California Redwood .... . . . . . . . . . . . . . . ... 24.16 <0, 
California Spruce . . ...... ... . . .... .... ... ".117 .111 

T ile specific gravitie!l and weiGhts given above are the averages of a 
la rGe number of determinations by various autilori,ies, for woods con· 
taining less than t5 per cent. of moisture or .ucll all are commercially 
known L'I dry timber. The weights of green or unseasoned woods 
will be {rom 20 to 400 per cenL greater tllan those given in tile above 
table. 
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SAFE UNIT STRESSES FOR TIMBER. 

RKCOMMItSDW IN llU .... ItTIN No. 12, U. S. DEPAJ.TMItNT OF 
A CRICULTURE.. 

»hI810", or Forelltr,.. 

!>are Unit Str_ at 18S Moisture. 

Longlu,r Pine (Pinus 
p&lustril) D ....... . 

S~.lear Pine (PinUi 
echinabl) D ........ . 

White Pme (Pious lIrc> 
bus). '" .... ...... . 

Norway Pine (PinllS Te .. 
inolOl) ... •.•. ..... • 

Colorado Pine (Pinua 
ponderou) ........• 

DoIl&W Fir (Pselldot. 
Illg;!. dOIlglasi.) ..•.• 

Redwood (Sequoia tern· 
pervisellS) ......... . 

Red Ced;!.r (Jlloiperu. 
yirgm.ana) ........ . 

B" ld Cyprn! (Taxodium 
dillichum) D ...... . 

White Oak (QuerclU 
all».) D .•......• • . , 

Jo'actor of Safety., .. . , 

"" """'" , .. ,I 00000o 

1,80 1000 216 '''''' ... ". 
'00 

"'I'''''''' 
'1J9() ""'" 

9801.«000 
"20 """'" 
" .. I """'" 
'000 ""'" 

1." 

1.00 

8401215 

70011'7 
760

1

148 

6311
1

'0) 

'" 16' 
660

1
115 

700 '" 

7000 " 

lOOO.fiOOOO 1.10 676 120 6000 60 

1200 560000 1.25 
5 21 t 

800 '00 10000 200 
5, a--r - ,-

The yalues marked" D" were obtained from experiments lDade by 
the Jo"oresl.ry Diyision. The other nlues were oblAlned from various 
_~', chieHy the 10th Ctll$u, Report, but so modified as to give 
resulu comparable with forestry Diyision values. To arrivc al t!'\lC 
iJ,yenge yalues of 5trength multiply s:1fe 10000d. by faClor of $;I.(ely given 
in ca(h column. The valuedor resilience and lensile It.cnglh are the 
ultimate values, The former is practically never Il"w in designiug. 
The b,lIer i. a raetor impDQible to develop in pr.!ctiee, .ince the piece 
will al.a,.. rail in lOme other ",IY, Ilsually by shC1lring. 

The crushing 5treni:\h across the grain in above is bQed upon a 
tTUlhini of I per cent. ortbe croa sectional height of the piece. 
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AVERAGE ULTIMATE BREAKING UNIT 

White Oak .•.•.•....•.•..• 
White P i"" .•••. .• ••.•..•. 
Southern LoD(!',lcar..,. Georila Vellow Pine 
00"11'1"" OTe~o" and Yellow ft •.. 
W •• hin&ton H. or Pi"" IRed Fir). .. 
Northern 0< Shon-leaf V.Uuw Pl"e. 
Red Pine .• • •.•....•. 
Norway Pi..." •••...... 
Canadian !OtlaWa\ White PiDC. 
Ca .... dian On~o Red PI"". • 
Sp,uce an Eastern Fir .. ..• 
Hemlock ••..••••.•.• 
Cypru •••.•.. 
Cedar .. . ... . 
Cb""tDut ••.•••• 
CalifoTDia Redwood 
Calil'orn!,o Spruc.. • 

Recommended by the Com min, .. on 

APOdalio" of R.i1 .. ~y Supor; .. 

Fifth A •• ua] Con...,nt!"". 

Ten,lon, 

>0000 
7000 

>2000 
>2000 
>0000 
9000 
9000 
9000 

'0000 
'0000 
6000 
6000 
6000 
6000 
9000 
7000 

2000 
.00 
600 

tiCH:) 
'00 

'000' 

AVERAGE SAFE ALLOWABLE WORKING UNIT 

Whi'eOak •.•••• 
Whi ... Pine.: . . . ........ . 
Southern Loos-!cae Or Gco'ii. Yello .. Pi .... 
000>\1 .... OTel[on and Yellow Flr • . •. . 
Was IniloD Fir..,. Pi". (Red Fir) ...... 
N""tb.,." or Short.lear Vello .... Pille. 
Red Pine .... 
Norway Pi....... . . . . . • 
Ca""di>.n~Ot\a .. a\ While Pine 
Canadian Onlario Ked Pine • 
Spruce a Eaotern Fir. • • • . 
Hemlock .••••....... 
Cyprao ..•••• 
Cedar ••••••. 
C""'DUI •..... 
Cali!Or,,;" Redwood. 
CalifonU.o. Spruce • 

Reoommentkd by ,be Com"';"" on 

Af,oda';"" of Railway Super,. 

Fifth Anoual Convl!tl,lon, 

T e nsion , 

"'- ,~ 

-'-000 200 
l~gg .0 

60 
>200 
'000 
900 .0 
900 .0 
600 

'000 
'000 
600 .0 
600 
600 
600 
900 
700 
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STRESSES, IN POUNDS, PER SQUARE mOHo 
H S,,.,q,h of Bridll~ and TlUtle Tl",~." 

,< .. dent. of B'i~ and Bulldinill. , 
C(IInprflsololl. 

7000 
.. 00 
8000 
8000 

'6000 
6000 
6000 

'6000 
'6000 
8000 

4 .00 
3000 
.000 
8000 

2000 
800 

1400 
"00 

-
8000 
4000 
7000 
•• 00 
.000 
8000 
.000 
4000 

X..IIlu of 

1100000 800 
1000000 4.00 
1700000 800 
1400000 800 

STRESSES, IN POUNDS, PER SQUARE INOH. 
"S''''''lth of Brid&e and Trude Timbcn," 

l<nde"U of Boidi" and Buildinl', . . Ne ... 001 ....... CXlob.r ,ags 

.. 

4000 
2000 
.000 

3000 
2000 

lObo 
,"00 

Compreulon. Tn." .. ·e .... e . She .. rlnll" 

- -
'lido 'n.iL --- • ..Iul .. of 

, 
'l'ido .-

.... It&riq. OoIuw UUU , .... Gn.iD. ,- Ilulici.IJ. 'ru. , ... ..... 
---,,-~ "~ ..,. .. .... hv. ..,. 

14..-- 900 .00 1000 1500000 200 1000 
1100 700 000 700 .00000 .00 .00 
1600 '000 3.0 .000 8.0000 '"0 12eO 
'800 "00 '00 BOO 700000 '"0 

'1200 '800 800 
' 100 . lobO 0.0 .000 600000 

.. 00 800 200 800 800000 .. . . 

.. 00 800 200 700 600000 ioo '. , . 
.. .000 . ·SOO .000 700000 .00 . 'b88 .. 00 800 '00 700 600000 100 

'i2oo 
800 ,"0 800 4.0000 '00 
800 200 800 4.0000 ,. " '400 "00 800 200 800 '.0000 

ieo .. .000 .. 0 800 .00000 400 
.. 800 200 700 300000 '00 

, ... 800 .. .. 800 900000 .. , . .. 
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S AFE LOAD IN POUNDS 

FOR RECTANGULAR 

OF WHITE PINE, NORWAY PINE 

AlIo.able m, .. c It,.,.. 700 pounds pel' oq,,~..., ;""b .. r.ty f.e!o. G. 

Saf. loads for 0'\'.' facto ... or .ar.,y may be obtained al follow.: 

.... Dep1h Or Benlu III Illches • 

• 
"" '0 a ,. " .. v 

• "" .. , ... , b3 

• 2.>11 .i6 , '.00 

• 1.31 , 1.71) 

" 2.10 
U 2.:;.1 

" ,m 
" ,." 
" 4.12 

" 1016 •. n 

" '"' .M ., on ." 

" . ., .... 
" "" ,." 
" ... 
u ~O ." 
" '" 10.16 

" '" .ro 11.11 

" ". '" ." 12.10 

'" ". •• .., ." 13.13 

" '" m .. ... It.~ 

V M. '" ." "" IS.3t 

" ... <00 '" '" lIUG 

" '" '" '" '" 17.00 

'" ... on '" ... 1!.90 .. ... ." 421 '" "'." 
" ". '"" ... ~i6 21.00 

" '" '" .. '" "." • m '" '" ... 2·1.28 

" $' '" ro. '" 25.i3 



OAKBBIA STEEL. • •• 
UNIFORMLY DISTRmUTED 

BEAMS ONE INCH THICK 

, AND SPRUCE OR EASTERN FIR. 

Modulaaa of "'pi"'" 4 2IXI \101'''''' pc. oqua ... inch . 

New ... r.lo.,,1. _ Safe Joad r ... ", table X • N_I_ 

.... Dept .. or DefllDl III Inchetl • .. 
'"' 

,. •• . , •• '3 •• V 

• 1.70 

" IUO 

" 'H.I 

" '00 
" .... 
" 4.1~ 

" 4.;3 

" '" " .. " 
" ... 
" HiS '.M 

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

" ". "" .. " 
" 

,n, IZ;e 10.16 

~ "" 12:!1 11.11 

" ' 000 "M 12.10 

~ 13.13 

~ H.:x. 

" 15.31 

~ 16.1& 

" 17.(i6 

" .... 
" "." 
" '" 21M 

" '" '" "'" " 00' 7~L '" Zl.28 

" .. .. '" ", "" ".n .. , .. '" ro o m , .. n." 
" '" ros .. '" n. 28.7& .. ~'" '" '" '" "." 
" (19

1 
Mi l ~76 '" '" 1149 n.~ .. 43814'lSi oro .. '" "" .... • 

.... 
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SAFE LOAD IN POUNDS 
FOR REOTANGULAB. 

WHlTEOAKAND 
Allowable fi bre atrusl 000 _Bds fIe< '<l.uare hoch ... &Iy facIo, 6. 

Safe loads for other faClon of urcty may ~ obuined .. follow.: 

Spu. Depth of Hearn I .. Inchetl. IIoI1Mi!oa 

.~, 41' I 'I' 18 
• I~I~I~I~ 14 ~~ 

4 H4 694 1000 136117,8 --;;1 'l178 83('.1 4000 4~1 6H4 .31 

I> S561~10001 10S9 U:!'.! 1800 12:2:22 2&...~ S200 I 375G 4311(1 .48 

6 z.l6 463!\"OOi: ml\l8.} 1500 1M2 2'm 2G6i 2130 S63) .69 

7 ~::M~ 39'/ 57{I - jf§ioi6:!!~ _ 1$ 19'1l 228G 268S Sill .91 

8 2'.!2i 817 000 681 1I~ ./131!9 IGll.t 2000 2317:m2 I.~ 
\I I!lltm: 444 GO.:> 7 1000 ~i~-: I H!H li78 2086 ZI:.'O 1.5.) 

10 I.~ 

Il 1&.2:1!>3~: 4 (.I 818 1010 IW 1-15.'> UJ!:,!.!~ 2.31 
12 H' 231 833' -4.M b93 750 jI'.!j5 H2O 1333 lW:i U~~~, 2.76 
13 131 Zit 'SJ8' 4i9! M7 69'.l 8M 103-1 lZ3I 14H 'iifl\" 8.:!3 
].I 121 198 286 BS'.t!U: &13 7lU 960 1143 IM1 1&.6 374 

11. 11 1.8,; 267 S(l3 (,( : 600 ;(\ 896 1067 1m lIS:! 4.30 
111 111 lit 250 &10 41,t "5& ~91 &10 1000 ua 1861 4Jj9 
17 l(lll IIl3 23S 8m 418 629 6.>4 'rot 9-11 110$ 1281 1>.62 
]8 !19 1501 ~ $02 ~ 600 --{'if 717 889 II)1S 1210 6.1~ 
19 1M 146 211 287 874 4;,1 5M ;1)8 &12 9S8 W6 6.89 

" .. 
~ 

" " 
'" .. 
~ 

" M 

" 

lit 13 mil 272 3:>6 (,j() 

sr. 132 190 2,';9 339 429 
Sl 126 182 2~1 rn 400 
';7 IZl. 1,4 'lZ1 SOlI 3!l1 

116 162 2Z1 296 3: 5 

111 160 218 2S4 
107 ISII ~ 274 

I I~ 148
1 ~ 263 

I .' 143 1 !~ ~ 
138

1 
a.<>.; 20 

133 181 237 

!~ Ii 
I .. \70 

"::1'" 118 11\0 
114 1 

'" m 

'" '" ,., 

"" '" m 
~, 

'" ... 
'" '" .. 
'" '" 

ti56 67'l : 800 939 1089 
.m 6 10 --;'6"£1 8')1 1007 
oo.l 611 j27 : 8&1 9110 
4S3 5.$; 695 ' --iii!"; 1H.7 
~63 &60 6(;1 182 : 9Q'1 

'" m 

'" m 

'" 
'" '" 317 ." 
'" on 

"" on ... ... ... 
m 
m 

'" .., 
'" os, 

.n 
'" "" '" 751 

Sare load for beam. of no..,1as .ad ~gon Fir or Pine U or aboy~. 

7.(;1 

8.42 
9.21 

10.10 
ILOO 

lL!l3 
12.91 
13.112 
14.97 .. ,. 
11.IR 

"-" 
19,M 
,.~ 

"" 2:H9 



CAMBRIA S TEEL. 

UNIFORMLY DISTRIBUTED 
BEAMS ONE INCH THICK 
SHORT·LEAF YELLOW PINE. 
Modu"" of rupture 6000 pound. per oquare ;""h. 

New oaf. load _ S.f.load fro'" .abl. X -N ' --. 
cw factor 

S;u Depth of" Dealll III Inches. I w.u.

r:~ 1I~ \ 16 1 17 18 19 20 2 1 22123 124 t;:::t 
-1--1- 1- --1-

9 2778 3100 3.'iG8 ~ooo 4t1>7 (!138 54-14 69'rr> 6.'i'l1 illl I.M 

10 2ZOO
1
2SH 3211 S600 4011 « -11 4900 5318 M78 &100 un 

11 z.m1z.;St; 2919 3'273 ~G 4040 4 1::i6 4889 ~3 6818 2.31 

12 ~I Zl70 2676 $(lOI) 8343 37G' 4083 «III oiS'l8 53:1-3 2.75 

13 1923lnss 2170 Z7W S06,) 3U9 87119 4131 ~l 4'Y.!3 S.Zl 

II i"7S6;203'.!1 W I 2571 2S6.) sm. S500 SSH ~198 ( 571 S.7\ 

I ~ 1667 isoo"ii.i1 '2400 I 2C74 29G.l 3267 ~ 8919 42C7 
16 1.'>63 1778· 1Wi - 2:1~n""""25lii 2778 iI062 3361 $674 4000 
17 U711673 1889 2118 ~·~!I~ ~ 3163 S458 87M 
13 138'l1r.60 17S!.1 2000 ~ '"-1i&j : 27'l"l 1 ".,,'" 0000 
19 13161497 1690 IBM 2111 ZI39 ·-ii:J"i"ri , 2830 1:ll\1oI 3368 

W l!!5O 1m 1006 18» 2006 Z.!22 2j~ ~~.: m9 13'.110 
Z1. lIllOll3M 1m 1711 1910 2116 ~ ~l -2;'Iiii! 30-18 
2! lIM,l m liM IG.lIl 18'!l ro::o Z-.'27 UH 2672 -2009" 
23 1087 1ZJ7 13% 15(;5 1.+1 1!l32 2130 2338 25:ie 2733 

IIH2IU8S 1338 lWO 1671 1852 21)12 2241 2H9 2667 

2; 1000 1lS& 1284 14<10 1001 1178 1960 21S1 23:}1 2;'iOO 

26 96'.! 109i 123:> 13M 1:>13 1709 1~ 21168 2261 2-162 
Z7 - iji'Ii).i3 1189 1333 1486 1616 1815 19'32 2177 2370 
2'3 ~'i01i;: 1147 12M 1-133 lb87 nz,o 11121 \!lW 2'.::86 
29 862 081 : 1107 IZII 13S3 1M3 1690 Iss,! 2027 'U07 

30 833 '.J.I~ I -;';;; I'.!I)I) 1337 14~1 1633 1793 1~ 2133 
81 !I:NI 918 1036 1161 129-1 1434 1MI 1m 189ti 206.'> 
32 781 Il!'1 1003 -.-12:.- ; I~ 1389 IMl 16Ill 1837 roJO 
33 758 862 073 1001 : 1215 13-17 lis.-; IGJ(! 1781 1939 

sl i m 8371 11-11 1«>9 ' · ii&rL~~"_ IIU Itoii'.! 1i'.l8 1S82 

35 i1 t 81S 917 1re9 11 16 1270 : 1-100 1537 1677 1829 
36 69I;so 8'l1 1(lC(t I l14 I~ : 1361 H !l-I 1633 1778 , ---_ .. 
31 Gi6 ~69 868 m 105-1 IWI I l3"l' : H1i3 1689 1130 
S8 658 7~9 1m 9-17 IIX>6 llW 12.'19 :}~2~ .. IM7 16M 
39 611 7211 8Zl 923 10"28 lUO Iz:;& 1 1871.1 : 1507 I&U 
40 4m 711 803 M 100iI lUI 12::l5 ISH : 1469 1000 

Safe load for bc~ .... of CalifOfDia Re<lwood" of .bove. 

' .00 .... 
.." 
~.1~ , .. 
,.~ 

8.42 
9.ZI 

10.10 
11.00 

1\.93 
1291 
lS.92 
J.I'I1 
16.06 

17.18 
,." 
19.M 
,.~ 

~'" ".,., 
2 L 71 

"" 2U7 

"." ..... 



. ,. OAMBRIA S TEEL . 

SAFE LOAD IN POUNDS 
FOR REOTANGULAR 

LONG LEAF 

... llo ..... ble lib", &Ira. I 200 pound. pet aqua .. Inch •• l"<ly fact .... 6. 

S.f. aoadl r.... .... h •• €acton of ",rety may be obtalfted u follows: 

"' 1_",:D~e~,~'~'~,_o:,:.'~D::..:e~.~n::..:'~'~D::..:,~,~,c=h::..:e=.~.~,,_I ....... ...... , 
,: 4 ~ 16 71S \ 9 . 10 11 12 13 14 V 

, 533 833 l2(lO 1633 '2183 ZiOO 8333 01033 4800 6I'r:l3 65113 .20 
(, 427 66719(,0 1307pwl 2160 2667 8227 8MO @7 6'l:r1 .31 
e .~ ~ lloth069I14::l thO)! 2222 26&} r.oo 8766 (3M A I 
7 SO>~ 476: 6861 0031219 1M3 ~~ zm 3219 8733 .61 
8 267 mL~~ 817

1
1067 I s..'lO ItV7 2017 2.j()O 12817 H67 .79 

9 :!37 370
1 

f43:.7?!1 9.j~ 1200 1I'n 1793 2133 ~ ~ L OO 

10 213 33S •• ~ 6OCl: ~ 10110 1333 1613 1~ 2U>3 2~l S 1.21 
1l "ilii: 3081436 M4· ";i"~i 9S2 1212 1467 17~ roIS 2376 1.49 
12 1~S: 278 400 M41 'ill : \100 l ill 1344 lroo l87S 2178 !.is 
13 1!;4~1 361 S$9 603 6.)6'·'83i1 10'26 12U H77 !j33 2010 2.011 
H 1M 23~ SIS 461 610 m · · ·li5i:.!~~.~ 1311 1611) lEG; 2,42 

l~ 142 ~ 4311 {>/)!I 720 8S9 Ul76 : 1280 1:,(12 1,42 2.78 
16 ]33 aJ6;'$OO:" 408 (>33 6.5 833 1003 " i:ili 1408 I&a* 3.16 

17 125[ 190,; 2S'!: Mt 602 63:i 7SI IU9 1129 18"...5 1637 3.:.7 
18 JIg IMI 26,: 863 n4 600 741 896 1067 "iZk'; 14ro 4.00 
19 112 m l 2S3" ~,i ~ 4411 568 7(12 &19 lOll 1186 " jill',r 4.46 

21) ](111 167 2·10 SZ;! 427 510 61.)7 /!I.T1 960 1127 J3Q1 UI 
21 un i509 m 311 : 408 614 (i3.5 768 914 1073 1244 6.45 
Z'.l 97 157 218

1

' 297r~: 491 ~ 733 873 10".... 1188 ~.98 
23 93 I'" 209 28f :171 : 4,-0 6eO ~Ol ~ 9iIO 1136 Vi3 
21 88 139

1
200 272 3$!..~~1 656 (;:;2 800 $39 1~ 7.12 

'!Ii ~]~ 19'2 261 lin 432 : 033 64S iGS 1101 1045 7.72 
26 1:281 IS;; '!IiI It28 US : !>I3 (;21 738 8Gi 100:> 8.35 
'17 123 I'S' 2-12 316 .JOO "4,\J.i"i WEI 7U 835 008 MI 
23 Ilt lit · 233 ~ 886 47(; i 6:;6 686 ax; ~ 9.68 
2'J I~ l(i6' 225 294 372 ",00 ' M6 (j(i2 'li7 gol 10.39 

30 111 1001 21R ~ 800 4·U : • • ~" t &10 

31 lOS 1~ 211 z; 8(8 430 fI.!O ' 419 
82 1501 20-1 ~~ 388 417 504 : 600 

S3 loffil l9S m S27 oWl 4&11' "6ii!" 
8 1 1411 19'2 2:11 81S lI92 475 66-~ 
35 IS7 187:214 lIO\l $81 -flI1 6-19 

7;;\ ~, U.12 
n, M. 11.87 

'" on 12.M ... '" IS.":; 

'" ". H .2fI 

'" 747 ,.U 
S.f. I.,.d for beam. 01 Wnruni'on Fi r Or Pin •• Rod Pir>e. Canadi.n (On.ario) 

Red Pi ..... Cyp ....... Ce<!.c. (;h"'nut and California Sprue. , ~ of abo .... 



OAMBRIA STEEL. . .. 
UNIFORMLY DISTRIBUTED 
BEAMS ONE INCH THICK 
YELLOW PINE. 
Modul .... of napture 7200 pounlll per oq""re inch. 

New .afe load _ s.rc Jo.od frorntahlc X New ~aClor 

... Depth of Deam In In(:he8. lIdeclillll 

• ...... 
,~ ,. ,. 20 ., 22 2. 24 v 

, "'" un 

" 1.21 

" U9 
I ~ 1.78 

" >on 

" 2.~2 

" 2" 

'" 1675 8. IG 

" "" 8.57 

" "", '.00 

" ,." ""' U6 

" ." "" '.M 
" "" ,." 6045 

" 2124 ." '" " "" "', <,. 
" "" '''' 7.12 

" 7.7'2 .. <M 
v "V 9.01 

" "" .. " 
" "" "" ,." .. "" H~O '''' 11.12 

" ,U, "" '''' "" ll.87 
~ "" "'" ''''' "" I2.M 
~ "" ... '''' 161G "" " ""' ITtl 1416 "" 14.2S 

" UOI "" 1375 IS24 "" IUS 

" 10;0 ". ,,,, 
"" "" 16.01 

" '''' " .. "" 14U "" li44 , .. ,,~ 16.91 .. 10H "" "" "" "" , .. "" "" 17.&1 ., 
'" "'. '''' , .. ,roo '"" , .. "" .. " 
s.r. load fo. ~.m. of H.mlock ~ of .how •. 



20. CAIIlBBIA STEEL. 

STRENGTH OF SOLID WOODEN COLUMNS OF 
DIFFERENT KINDS OF TIMBER 

For variolls values of..!.. 
d 

I = length of column ill inches. d = least diameter in inches. 
BASED ON TilE FORMUI.A OF A. 1.. JOIl1o;SO~, C. E., U. S. DEPAR T-

MKNT or AGRICULTURE, DIV tSIOS OF r OIlESTIlY. 

P = F X 7OO + 15c __ 
700 + 15<: + e' 

r = ultimate strength in pounds per square inch. 

F = ultimate crushing strength of timber. 1 
c="(f 

Values of F are those given in table on pages 246 and 247 herein. 

Ultlmat .. S1.renctb In 1'0"".1& I'''T SqUln" I n ch. 

Ioa.Iln, t.r Ltof,. ~ .. s.ort IAoaf ... '" .. Goortia T tIln" fut, 
JoIIo.PiIII,WPiDt, 

... ... CuKiu. (OIwn) Jorny I'i:It, IIjnoo .,;. ........ nilfPLM, n, .. 00. I4llIu1en P'ir, I •• , .... r,lIt. P1r .. 
Cuadlu (hluio) loct, CI,..... CaW, .... ..."" c.tif ....... "'"" CoIif ..... SpnoL 

• '000 '000 4000 '000 .'00 , 
" - 1- 5992 .... ... 4 3994 3495 
2 5967 4973 4475 3978 3481 • 5928 4940 .... 3952 3458 
4 5876 4697 4407 3916 ... 8 

5 5813 4844 4359 3876 3391 • 5739 4782 4304 3620 3347 
7 5656 4713 4242 3770 3268 • 5566 4638 4174 3710 3247 • 5469 4558 4102 .... .180 

10 5368 447. 402. 357. 3132 
11 5264 4386 3648 3508 3070 
12 5156 42.7 3S67 . ... 8 3008 
13 5047 4206 3786 3365 2944 
I. 4937 4114 3703 3291 2860 

15 4826 4022 3620 3217 2816 
1. 4716 •• 30 3537 3144 27tH 
17 

I 
4600 3838 3455 3071 2687 

18 ... 8 3748 3373 2998 2624 
1. ... 1 3659 3293 2927 2561 
For ... f •• y factOrl fQr YOnOUI classes or OlruC',,_ to be used i~ conn«lion ... ith 

tho above ... ble,"'. fl. ~14. 



OAMBRIA STEEL. ." 
STRENGTH OF SOLID WOODEN COLUMNS OF 

DIFFERENT KINDS OF TIMBER 
For varioul values of} 

I = length of column in inches. d = least diameter in inches. 
IlAUD ON THE )lORMUI.A 01' A. L. ]OIlNSON, C. E., U. S. 1>ItPA RT· 

"'INT OF AGR I CULTURE, DIVIS ION 01' FOltESTlt Y. 

P = F X 700 + 15c __ 
700 + 15c + c' 

P = ul timate strength in pouncb per square inch. 

F = ultimate crushing strength of timber. , I -. 
Values of F are those ~ven in table on pages 246 and 247 herein. 

Ultimate Strength In p"Hlnd, pe r 8<jUare Inch. 

Ioo.I1on, t.Dr IM(" IIorIMn " SMr1 !at 

,","" Gtorp l oUt .. Piot, ftllo .. hDo, looI PiDo, 

-1.:; .... ~(OIIO ... J ....... J PiDo, SJruo ... Tl.iW Got. ud IuImt PIr, I ... 
1000 .. "1:'. Tl.iwPiDoI, 

look, cnr-. OooLv, .... ... Cuadiu. (O:IIw) Otlif<nio ... -...... 
(lalifon.io s,r.... ----

F 6000 . 000 4.00 4000 •• 00 ----• 
~ 

2 0- 4286 3571 3214 2857 2500 
21 4183 348. 3137 2788 2440 
22 4082 3402 3061 2721 2381 
23 3983 3320 2988 2656 2324 
2. 3888 3240 2916 2592 2268 

2. 3794 3162 264. 2529 2213 
2. 3703 308. 2777 24 •• 2160 
27 3615 3013 2711 2410 2109 
28 3529 2641 2647 2353 205. 
2. 3446 2872 2585 2298 2010 

30 3366 2605 2524 2244 1963 
32 3212 2677 2409 2142 1874 .. 3066 2557 2301 2046 1790 
3. 2934 2445 2200 1956 1711 
38 2803 2340 2106 1872 1638 

40 2890 2241 2017 1793 1569 
42 2579 2149 1934 1719 1005 

•• 2476 2063 1857 16150 1444 
46 2379 1982 1764 ,.86 J 388 .. 2268 1907 1716 1525 1336 
.0 2203 1835 1652 1468 1286 
For n re.y ra~ton rrn- various dasae. 0( st'uctu~ to be "",d in connecllOD with 

the above ' . b1e, ..., p. 214 . 



. ,. CAMBRIA STEEL • 

SPE OIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

no !WI r. SpociIo & .. rlU. II hn ".tar at 62 tecr- 10).., ...... T~-:rON !aromtt« 30 I~ Spoeilo Gruily. Co. • r .... 
TNg\tllf Ou C1obio r .... u.355 Pouda, Taler _ I. ...... 

All', atmospheric at 60 degrees J' ., und~r pres-
SIHe of one atmosphere, or 14.7 pounds per 
square inch, weighs ,nth a.'l milch as water. .00123 .071>1 

Aluminum. . ................... . '.6 162 
Anthracite, 1.8 to l.&l ; of Penn, L3 to 1.7 ... 1.5 93.5 

" broken. of any lize, loose ...... . .... ...... 52 to 56 
" " moderately $haken .... . .......... 56 to 60 
" " hesr:d bushel, loose, 77 to 

pounds •.•.... .. . . ... ....... ........ 
" " a tall loose occupies 40 to 

48 cubic feet ..•..... . ...... . ... . ....... 
Antimony, c.u~ .... ..... ..... .. ......... . <70 41' 

" nauve .. . . ... . ............•• . . 6.67 '" Ash, perfectly dry (see notc p. 259, ........ .752 " " American white dry (see note p. 259) .. .61 38 
Ashes of $(1ft coal, solidly packed ........... iO toi5 
Asphaltum, 1 ( 0 1.8 .................... . . I.' 81.3 
Bra'iS (copper and zinc) cast 7.8 to 8A ... ... &1 SO< .. rolled ............ .. ........... .. .. .. 52' Brick, be5t p ressed. ...... ............... . . . . . . . . . . 150 .. common and hard . ....... ........ .. . ......... 125 

" soft inferior ..............•....... . .......... 100 
Brick"'ork, pre$Sed brick, fine joints .•••.. . . .... ...... 1<0 .. medium quality ......•• • .••.. . ......... 125 .. COllrse, in ferior, soft. . . ...•.... . . ......... 100 

" ., 125 pounds 1'" cubic foot, 1 
cubic yard equals 1.507 tons, and 
17.92 cubic feet equal I ton ... . ......... . ........ 

Bronze. co1:per 8. tin I (gun melal) ..•.... . &5 '" Cement, ydraulic. American, Rosendale, 
ground and loose ... '" . ....... ...... .... " " hydraulic. American, Rosendale, U. 
S. struck bush, 70 pounds ..... . . . . . . . . . . . ........ 

" hydraulic. American. Rosendale, 
Louisville bushel 62 pounds ... . .......... ........ .. hydraulic. Amencan, Cumberland, 
ground, 100$C .............. .. . .......... 1>1 .. hydraulic. American, Cumberland, 
ground, thoroughly shaken ... . . ...... .... 85 

" hydraulic. Enflish Portland ( U. S. 
struek bushe 100 10 128) ....... .. ... .. . 81 to 102 

" hydraulic. English Portland, a 
barrel i oo to 480 pounds . . •..... .......... ........ .. hydraulic . American Ponland, loose . ....... .. 38 



CAKDBrA. STEEL. 

BPEOIFIO GRA VlTIEB AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

n.. .... f.!pocilo GrnlU.1I P .... Y.w a\ D ..... hl, • ....,. 
a..-w 30 IIiCM. ""'" .... 0111. 

" ... If/.GMCUOOr-.lUI&....... 'IIaw _ l. 
C~mcnt, hydra.ulic. Ameritan Portland, thor· 

oughly ,haken .... ...•....• .. •. . .•••.••.•. 
Ch&l'(:0;2.1 of pinta and oaks ..... . ................ . .. . 
Chalk ...... .................. ... . ..... 2.S 
ChelTJ,perf~etly dry (see note p. 1$9) ...... .612 
Chestnut , perfedly d ry (_ nole p. 259) .•.. .600 
Clay, potters', dry, 1.8 10 2.1....... ... ..... 1.9 

" dry in lump, loose ............. .. .....•...•••. 
Coal, bituminous, solid , 1.2 to Ui.. .. ..•. .. . 1.85 

" bituminous, IIOlid. Cambria Co., Pa., 
1.1l7-1.:U .••..•• . .. , . ... .. . . .. . ...... . .... . 

.. bituminous, brok~n, of any liu, IQOSe ....•.••••• • 

.. bi tuminous, moderatelylh:&ken " " ,';"; . • . •...... 
" bituminous, I. heaped. bulhel, loose, .. 

IO~ • •••• • • ••• • •• • • • •• • ••••••.• •• ••••••••• 
.. bituminous,1 tonoccupiu 43 10 48 cubic 

fed ...................................... . 
Coke, loose, good quality ....... ' ....••••••.•••...•.. 

.. loose, I. heaped bushel,S5to(2 .... .. ... ....... . 
" 1 Ion oceup'~s 80 10 97 cubic feet , .... .......... . 

Corundum, pure, 8.8 10~.................. 8.9 
Copper, cast, 8.6 10 8.8 ..... ' ... .... . . .. . .. 8.7 

.. rolled, 8.8 to 9 .... ......... .. .... 8.9 
Cork, dry (see DOte p. 259) .. ... ..... .. ... .24 
Cyprcu. American (see note p. 259) ...... . .!iIi 
Eartb, common loam, perfectly dry, loose ............. . 

" " "perfectly dry, shaken . ..• •••••••. 
" " "perf«:lly dry, rammed ... . ...... . 
" " .. . 1ightlymolll,loose ....• • . ...... 
.. " .. more moist, loose ............. .. 
.. .. "morc moist, shaken .. ' ......... . 
" .. "more moist, packed ... • .....• • .• 
" " ... a.!l1lOA./Iowingmud ....... " . .. .. 
.. " " as soft floWIng mud well 

p~ ...... ..... .......... . 
Elm, perfmly dry (see DOte p. 259) . .. . . .. . .66 
Flint ........• .• •••• . . .. ... . .... • . • .. • 2.6 
GIILliS , 2.5to 3.45. ........................ 2.98 

.. common window... ......•• . •••.. . 2.52 
Gneiss, common, 2.62 to 2.76 ..•• • . ........ 2.69 

" In loose piles .............................. . 
Gold , cast, pure or 24 karat, .... . .. ... . .. . . 19.258 

.. pure, hammered........ . .. . . ........ 19.6 
Granile, 2.56 to 2.88..... . .... . ... . ... ...• 2.72 

Y~""Oat . . "" -
110 
Iii to 30 

IS' 
'" " 119 .. 
" 
""''' ~7 to 52 
5t to 66 

........ 

.... .... 
""''' ........ 
. ....... 
........ 

'" '" " " 72 toBO 
82 to 9!: 
90 to 100 
70 t076 
66 10 118 
75 to 90 
90 10 tOO 

104 to 112 

110 to 120 

" 162 
186 
157 
168 

" I"" 1217 
170 

4 



r 
... OAXBRlA STEEL . 

SPECIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

n,lui! tor I~ Il.uilioo 10 h.rt ... _ at a ilI(Ja No • ...... "~ y~ 0.. ...... :101 ..... .~& ... rill· 
~ '''' 'f'~~1 01 OM ClaW. hi!, 1U5Ii""'" Y.W _ I. ....... 

GrtenNODf:. trap, 2.8 to &.2 ..... . ....... ... 000 1117 
Gr'-11m, pLaster or l'arb.!.U to 2.30 . ......• W 1"\,$ 
Hemlock, perfedly dry (ICC note p. 25i) .... •• ,. 
Hick°rt' .. .. " .. . ... ... .. 
Ice, .9t to .922 .•......••...... ... ... .. .• .W 67.'" 
Iron, easl, 5.9 to 7." •••..••.••....... .. . .. 7.15 ... 

" grey fOll.ndry, cold ••••••••••• • •••.• . 7.21 <SO .. " molten ...... . ........ • '.0< ." ., wrought .•••••....• , ..••..... . .... . 7.69 <SO 
Lead, commcrdal ....••• • •.••..........• 11.38 709.' 
Lignum.,it1'e (dry) .•..•• . ...... .. ... . .•. • .66-1.33 "I 1083 
LimC5tone and marblel .• . • .• ••.........• U 16404 
Lime, quick ..•....••..•..... _ .....•••. . !.O .. 
" qaick, ground, well shaken, per $truck 

busbel 80 pounds . •••....•...•. . • ...... ... . " .. quick, ground. thorougbly shaken, per 
struck bushel 93J:;ouncb ...•.•.•• • . . . . . . . . . . " Locust, dry (see note p. ) .. ..... .. ... . . .71 .. 

Mahogany, Spanilh, da- (ate note p. U9) ..• .86 " .. Honduras, ry ( see note p. 2:19) .• .06 .. 
Maple. dry (see Dote p. 269) .............. .79 .. 
Marbles (see Limestone) 
Masonry of gn.nite or hme.lODts, wdl-dreatd .......... 186 

" of granite. well·scabbled mortar"'~ 
ble. about i of mass will be morlar .......... 15< .. of granite. welJ..scabbled dry rubble. .. ........ 188 .. of gn.ni\f~. roughly KIbbled mortar 
",bble. about t to i of mass will 
be mortar . .........•.. . .• ... . . ....... ... 100 .. of granite, u:~ bbled dry rubble ...• .. ..... ... I" " of sandstone, t less than granite ... .......... .. .. ..... 

MuonI")' of bridtwork see Brickwork) 
Mercury, II 32 deptt Fah . ....... ... . .. . I'" '" Mica,!!.i'5 to 3.1. ... . ....... ... ....... . . .. 183 
Mort~ r, hardened, 1.4 10 1.9 . ....• . .•... . . • 1.66 100 
Mud.oI.ry,close .......................... . .. . ...... 80 to 110 .. wet, moderately preued ........••.. • .. ........ 110 to 180 .. .. fluid .... . ..........•••• •.. .•. . .. ..... .. 104 to tOO 
O~k , Jive. perfectlY dry •. 88-1.02 (Set note p. 

259) ...............•.. , ... . ... 59.8 
" white, perfectly dry,.66 to.88 (Set note .. po 259) ... . ..••.•••......... • .7/ 
" tcd, bbck. perfectly dry, ••••• , ••••• ,. '":878'' ' 82 to 45 

Petroleum ........................... .. . " .. 



CAMBRIA STEEL. . .. 
SPEOIFIO GRAVITIES AND WEIGHTS OF 

VARIOUS SUBSTANCES. 

no IaIII lor Spodb Crarilloo i11'1n ... W It lit ""r- PaL, 
.,..l~iIJ. 'tI~""'0r.0 ~w.lo3oo. CliO ' MC. 

"q\tol 0... OHIo ' oot. D.Z5 I'M.IG. 
'til .. _ l ...... 

l'mc, whitc, perfectly dry , .85 to .4.5 ($Cc note 

.. yeik,;:9k;;"~h;;~: ~;r~il); dry:':ii i~ .<0 '" 
.62 (su note p. 259l .•... ........ . .56 'U .. yello .... , Southern. per «Ii,. dry, .M to.8, 
(_ nole p. 258) ................ . .n .. 

Pitch .••.....•..........•.•.••.• .. •... • LUi 71.7 
Poplar, dry ($Cc nOle p. 259) .... .. ........ ." " Platinum ......••• . ........•..• . •••••• .. 21.6 1342 
QUArt,; ......... . ........ . .. . .......... . S." I" 
}to'lln. 1.10 68.. 
SaII.~~~:(P;;;t~~k 'bu'5h~i: Sy~~: N:V.', 

56 pounds) ..... . • . • .. •....••.••.•••• • • ..... .. ... " Sand, of pu.re qu.ar1 ,; , perfectly dry And Iococ . .......... 90 to 106 
.. .... yoids full of water ..•. ..... ...... 11810 1~ .. .. .. "'y ., .. .,d small 

I:rains. dry ..... " .• ....... ... 1t7 
Sandltone, 2.1 to 2.73,131 to 171 ........... 2.4.1 t51 .. quarried And piled, I measure IOlid 

makes If (about) piled • • •. •• . .......... " Snow, fresh fallen ..... . ....... .•• . .•. . •. .......... 510 12 .. moistened, compacted by .... in ....•••• .. .... .... 151060 
s6mnre, perfectly dry (see note p. ~9) .••• .. S7 
S In, red or black, 2.4. to 2.8 ... .. .... .• . . .. I .. 
SH.er ....•.. .• . ....••......•..•••.•.... to, 6M 
Slate, 2.7 10 2.9 ............ . .. . .......... OS '" Soapstonc, 2.65 10 2.8 .. . . ................. ." 170 
Spru«, perfectly dry (see note p. 259) . . .. . • ., " Steel .•••.•••••.....•... .. .............• 7.85 "0 
Sulphur .••••........... ... .....•...... • .00 125 
Tallow. .. .. ............................ . .. 08. • 
Tar •........................•......•..• 1 ... ... 
Tin, cast. 7.2 to 7.5 7.85 '" Walnut, black, pcrfe«l;'·d~ (~ .r:dt~. P '2i9): .It sa 
Waler, pure rAlD, diltilt~d, at S! degrees t ., 

Bar. SO inches. . . . . . . . . . . 62.4017 .. .. .. at 62 degrees F. , 
Bar. 30 inches . 1 ...... .. .. .. at 212 degrees F., 
Har. 80 inchel. .......... 59.7 .. sea, 1.026 10 1.030 .•..•.•••••••• • •• t.1l28 ... '" Zinc or spelter, 118 10 7.2 .•.... ........ ... . 7.00 4.37.5 

Non.-C ....... tiaboen -..all,. wei'" f ..... ooe-lifih tI> Karl,. a_half ........ Ilw> 
dry : onItllU'J' bulldi.., "",ben, tolcr:abl,.~, --.!xlh ......... 



260 CAMBRIA STEEL. 

STANDARD DECIMAL GAUGE. 

...... ...... 1,~1t 
W.,llOht per Squ ...... Foot 
10 Pow,d • • A,·olrdup<.Il • • 

toeiaaJ GUp ....... ..... IlOl. Stln , ......- ........... ., .... or ... I .. L U IiIIiIMIreo, Poude per Co.bio ,."",. per IlIIbil 
roo. r~ 

.00. 1-600 .06080010 ~8 .0818 
m4 1-260 .10180020 .18 .1632 
.008 3-000 .111240030 24 .2448 
.008 1- 126 .20320041 2. .3264 
.010 1- 100 .26400061 .40 . .4080 
.01. 3-200 .30480061 .48 .4898 
.DI4 7-600 .3IHI80071 ~e .&712 
.DI8 ~126( "'+) .40640081 .e4 .6628 
.DI8 0-.00 .46720091 .7' .7344 
.020 l - liO .60800102 $0 .8160 .oz. 11- 600 .IHI880112 $8 .6976 
.026 >-40 .631100127 1m 1.0200 
.028 7 -2110 .71120142 1.12 1.1424 
.032 4-12tS(n+l .81280163 128 1.3006 
.o3e 9-260 .91440183 1.44 1.4688 
.040 1 -21S 1.01600203 1.60 1.6820 
.046 11-200 1.14300229 1$0 1.8360 
.0.0 1-20 1.27000204 2m 2.0<00 
.0 •• 11-200 1.39700280 220 2.2440 
.060 3 -60 (k-l UIZ4003015 2AO 2.4480 
.08. 13-200 1.66100330 2.60 2.8620 
0070 7 - 100 1.77600368 2$0 2.8680 
.076 3-40 1.90600361 3.00 3.0600 
.080 2-2. 2.03200406 320 3.2840 
.080 17-200 2.111900432 3AO 3.4880 
.090 11-100 2.26600467 3.60 3.6720 
.09. 19-200 2.41300483 3$0 3.8760 
.100 1- 10 2..&40001S08 4m 4.0800 
.110 11- 100 2.784oolSlS~ 4.40 4.4880 
.121S 1-8 3.171Soo630 •. 00 lS.l000 
.131S 27-200 3.42900686 1S.40 6.1S080 
.1 ISO 3 -20 3.81000762 ~oo 6.1200 
.161S 33-200 4.19100838 6.60 6.7320 
.180 9 -1S0 4.67200914 720 7.3440 
200 1- ' 6.08001018 8.00 8.1800 
220 11-1S0 1S.lS8801118 0$0 8.9760 
240 6 -21S 6.09601219 9.80 9.7920 
".0 1-4 6.36001270 10.00 10.2000 

The StalldMd Deci ..... l GoUC. hal; 1>«" roocentJy adop,ed by 1M A...,.,~,lon .. f 
Ameri""" S~l Manu6oclu ... rs . ,be Am .. kan RaUwar. M .. '~r loI ocbank:o' A,sod ... 
do .. and by abou • ..,....,n .y· . .... of Lbe principal rad"", ... of , be Uni.ed S'a,a , 
Canada a nd Mu;co. Th" dtclmal Iylt~m .. , '":.I'''I''as recom mc:Dd~d by ,h. 
A"",rico. l "" i,u,,, of lol ls::. E",in<crs In 1877 an by u.e American Socle,y of 
Mech.o .. ical ~i .... rs i" 1 . 



CAMBRIA STEEL. '61 

W IRE AND SHEET METAL GAUGES. 
'III D eCln lAl 1!! o f' all 'Inel l. 



202 OAMBRIA B'l'EEL. 

WEIGHTS OF SHEETS AND PLATES OF 
STEEL , WROUGHT IRON, COPPER AND BRASS. 

A MKUCAl'IOR 1lll.o w ,,"E & SI/AKI'r: GAUGE. 

... fti<k_ " ' eiGht I, .. r Squ .. re .Foot • 

• • ..... , .... ... ,- -. .... 
0000 .460000 18.7680 18.4000 20.8380 HI.6680 

000 .409642 16.7134 16.38117 18.tl1:I68 17.11327 
00 .364796 14..8837 14.6918 1 6.112113 US.6 133 

0 .324661 13.21143 12.9944 14.7182 13.9041 
1 .289297 11.8033 11.6719 13.1002 12.3819 • .2117627 10.6112 10.30111 11.87011 11.0264 • .229423 9.3606 9.1769 10.3820 9.8193 
4 .204307 8.3367 8.1723 9.21i1H 8.7443 

• .181940 ~.4232 7.2778 8.2419 7.7870 • .162023 .6105 6.4809 7-3396 0.9346 
7 .1442811 6.8868 ts,'r 4 6.11361 6.17114 • . 128490 6.2424 6.1 96 11.6206 11.4994 • ,114423 4.6686 4.6769 11.1834 4.6973 ,. .IOHle7 4.1674 4.071i9 4.8H,9 4.3812 

" .090742 3.7023 3.6297 4.1106 3.6838 
12 .080808 8.2970 8.2323 3.6606 3.4686 

•• .Oh1962 2.9360 2.8786 3.2699 3.0800 
14 .0 4084 2.8146 2.(1634 2.9030 2.7428 

16 .067068 2.3284 2.2827 2.6862 2.4426 
1. .060821 2.0736 2.0328 2.3022 2.1761 
17 .046267 Ul466 1.8103 2.0601 1.9870 
1. .040303 1.6444 1.8121 1.8267 1.7260 
1. .036890 1.4643 1.4366 1,6268 1.&381 

'0 -031961 1.3040 1.2784 1.4478 1.3679 
21 .028462 1.1812 1.1386 1.2893 1.2162 
'2 .026346 1.0341 1.0188 1.1482 1.0848 
23 .022672 .92094 .90286 1.0226 .96608 
24 .020101 .82012 .80404 .91068 .86032 

2. .017900 .73032 ·;P800 .81087 .78812 
2. .016941 .66039 . 3764 .72213 .68227 
'7 .014196 .679 16 .66780 .64303 .807M 
28 .012841 .616~6 .60664 .(17264 .64108 ,. .011267 .469 9 .46026 .(10994- .4b180 

30 .010026 .40902 .40100 .4M13 .42907 
31 .008928 .36426 .36~12 .40444 .38212 
3' .007960 .32436 .31 00 .36014 .34026 
83 .007060 .28886 .28320 .32072 .30302 
34 .006306 .26724 .26220 .28662 .26986 .. .006616 .22909 .22460 .2&436 .24032 
3. .006000 ~0400 ~oooo .22660 .21400 
37 .004463 .18168 .17812 .201~2 .19069 
38 .003966 .1.lbA ,16860 .179 1 .18970 
3. .003631 •• 44 .14124 .16996 .16113 
40 .003144 12828 ,12676 .14242 .13466 

."0< ... ~i ~hts of. ,ee lt:o' '''' Irom~" 'Q Z' thick n ry;,,&, by n Inch, l« " T. bie of 
W.i,h .. " ."\:0, Rolle nan " h • •• n. 



CAMBRIA STEEL. .., 
WEIGHTS OF SHEETS AND PLATES OF 

STEEL, WROUGHT IRON, OOPPER AND BRASS. 
BIRMINCHAM GA IJCIt. .. ..... \1' el"bt pe r S<IU ....... • .... t • 

• " ...... , .... ""- ,~ -. --
0000 A.' 18.&232 18.16 20.&682 19.4312 

000 .421:1 17.3400 17.00 19.211211 18.1900 
00 ~'O 111.&040 111.20 17.2140 16.2640 

0 ~'O 13.8720 13.60 111.4020 14.111:120 , ~OO 12.2400 12.00 13.&900 12..8400 • ~ .. 11.t1872 11.38 12.8602 12.16112 • ~OO 10.t1672 10.36 11.7327 11.08112 • ~ .. 8.7104 8.02 10.7S14 10.1864 

0 ~'O 8.8760 .BO 8.966 8.4160 • ~03 8.2824 8.1 2 8.18118 8.6884 
7 .180 7.8440 i~O 8.1040 7.7040 • .1611 8.7320 .80 iA6:0 b.()620 
0 ., .. 6.Q384 11.82 .7 • ~3" .. .134 11.4672 11.36 6.0702 0.73112 

U .120 4.8960 4.80 0.4360 1:1.1360 

" ., .. 4.4472 4." 4.9377 4.66112 

" ~ .. 3.8760 3.80 4.3031:1 4.0660 « ~.a 3.3864 3.32 3.7099 3.111:124 

" :8A~ 2.9376 .B. 3.2616 3.0816 

" 2.61120 2.60 2.94411 2.7820 

li .00. 2.8664 2 .32 2.6244 2.4824 
... 0 1.9992 1.86 2.21 7 2.0972 

'0 .... 1.7136 '.88 1.9026 1.7976 .. ... 0 1.4260 1.40 1.&81111 1.4880 

" .... 1.30116 ,~. 1.4486 1.8686 •• ~ .. 1.1424 1.12 , ..... 1.1984 .. .0" 1.0200 ,.00 1.13211 <.0700 .. ~. .6976 B8 .99 •• ... ,. .. ~O .6160 BO .9080 B080 •• .0,. .7344 .7' .81114 .7704 

!i .... .61:128 ••• ]:248 .6848 .0« .tI712 • 66 ... .tI892 .. .0" B304 .eo .6889 BO" 

30 .0 .. .4896 .• 8 .6436 .ti136 .. ... 0 .4080 .40 .41130 .4280 •• .000 .3672 .a. .4°F .3802 
3' .00. .3264 32 .36 4. .3424 .. .007 .281:16 ~ . .8171 .2996 

SO .00. .. 040 .. 0 .2260 .. , .. .. .... .1632 ., . .1812 .1712 

~~I~.~":: 7B. ..7,],0 ·i' I .... 4.89.6 M3. 1:113.6 
M M J.oek •• .2633 "77 • .3146 .2972 



... OAM1UllA. STEEL . 

DECIMALS OF AN mOB FOR EAOH -nth. 

noh· 1 i ..-Ib
&. Decl ... . l. ... .... ". n.,IIl. nu ••. Decl .. ".I. r ..... e-

u,,", tio", 

--
I .015625 33 .515625 

1 2 .03126 17 34 .53126 
3 .04-6875 .. .646875 

2 • .0625 1- 16 18 ao .6625 9- 16 

5 .078125 37 .576125 
3 0 .09875 I. 38 .59375 

7 .100375 3. .609375 • 8 .125 1-8 20 40 .625 5-8 

• .140625 ., .640625 

• 10 .15625 21 42 .65625 
11 .171875 43 .671875 • I. .1875 3- 16 22 44 .6875 11-16 

13 .200125 45 .703125 
7 I. .21875 23 4. .71875 

15 .234376 .7 .734375 
8 I. .25 1-4 24 48 .75 3-4 

17 .265625 49 .766625 • 18 .28125 2S 50 .78125 ,. .296876 51 .790875 
10 20 .3125 6- 16 26 52 .B125 13- 16 

21 .328126 53 .828125 
11 22 .34875 27 54 .84375 

23 .859375 55 .859375 
I. 24 .375 3-8 28 56 .875 7- 8 

25 .300625 .7 .890025 
13 26 .40625 2. .8 .00625 

27 .421875 5. .921875 
14 28 .4375 7- 16 30 00 .9375 15- 16 

2. .453125 61 .953125 
15 30 .46875 31 62 .96875 

31 .484375 63 .984375 
16 32 .S 1-2 32 64 1. 1 



CAMBRIA STEEL. ••• 
DEOIMAL5 OF A FOOT FOR EAOH it OF 

AN INOH. 

In.,h. 0" '" ." ." 4" ." - ------------------
0 0 0.833 .1667 .2500 .3833 .4167 

~ 
.0013 .0846 .1680 .2513 .3346 .4180 
.002. .0859 .1693 .2626 .3359 .4193 
.0039 .0872 .1706 .2539 .3372 .4206 

n .0052 .0885 .1719 .2552 .3385 .4219 

* 
.006" .0668 .1732 .2565 .3398 .4232 
.0078 .0911 .1745 .2578 .3411 .4246 , .. .0091 .0924 .1758 .2591 .3424 .4258 

I .0104 .0937 .1771 .2004 .3437 .4271 

a .0117 .0951 .1784 .2617 .3461 .4284 
.0130 .0984 .1797 .2630 .3484 .4297 
.0143 .0977 .1810 .2643 .3477 .4310 

n .0156 .0980 .1823 .2656 .3490 .4323 

¥ 
.0169 .1003 .1836 .2669 .3503 .4336 
.0182 .1016 .1849 .2682 .3516 .4349 
.0195 .1029 .1862 ~695 .3529 .4362 
.0208 .1042 .1875 . 708 .3542 .4375 

~ 
.0221 .1055 .1888 .2721 .3555 .4388 
.0234 .1068 .1901 .2734 .3568 .4401 
.0247 .1081 .1914 .2747 .3581 .4414 
.0280 .1094 .1927 .2760 .3594 .4427 

IJ 
.0273 .1107 .1940 .2773 .3607 .4440 
.0286 .1120 .1953 .2786 .3620 .4453 
.0299 .1133 .1966 .2799 .3633 .4466 
.0312 .1146 .1979 .2812 .3646 .4479 

M 

.0326 .1159 .1992 .2826 .3659 .4492 

.0389 .1172 .2005 .2839 .3672 .4505 

.0852 .1185 .2018 .2852 .3685 .4518 

.0365 .1198 .2031 .2865 .3698 .4581 

II .0378 .1211 .2044 .287S . 3711 ..... 
.0391 .1224 .2057 .2891 .3724 .4557 

It .0<04 .1237 .2070 .2804 .3737 .4570 
.0417 .1250 .2083 .2917 .3,750 ... 83 

, 



••• CAMBRIA STEEL . 

DEOIMALS OF A FOOT FOR EAOH -h OF 
ANINOR 

I nd" ." 7" ." \Y' 10" 1 1" 

---------------------
0 .6000 .5833 .6667 .7500 .8333 .9167 

n .5013 .6848 .6680 .7513 .8846 .9160 ,., .5026 .5859 .6693 .7526 .8359 .9193 

X .5039 .5872 .6700 .7539 .8372 .9206 
.5052 .5885 .6719 .7552 .8385 .9219 

,\ .5005 .5898 .6732 .7565 .8398 .9232 

~ 
.5078 .5911 .6745 .7578 .8411 .9245 
.5091 .5924 .6758 .7591 .8424 .9258 
.5104 .5937 .6771 .7804 .8437 .9271 

I, .5117 .5951 .6784 .7617 .8461 .9284 

Tf .5130 .5964 .6797 .7630 .8484 .9297 
.5143 .5977 .6810 .7643 .8477 .9310 

h .5156 .5990 .6823 .7656 ,8490 .9323 

1I .5169 .8003 .6836 .7669 .8503 .9336 

~l 
.5182 .6016 .6849 .7682 .8516 .9349 
.5195 ,6029 .6882 .7695 .8529 .9362 
.5208 .804' .6875 .7708 .8542 .9375 

I! .5221 .6055 .6888 .7721 .8565 .93BS 

il .5234 ,6068 .6901 .7734 .8568 .8401 
.5247 .6081 .6914 .7747 .8581 .9414 

f< .5260 .6094 .6927 .7760 .8694 ,9427 

IJ 
.5273 .6107 ,6840 .7773 ,8807 .9440 
.5286 .6120 .6953 .7786 .8620 .9463 
.5299 .6133 .6966 .7799 .8633 .9466 
.5312 .6146 .6979 .7812 .8846 .9479 

~ 
.5326 .6159 .6992 .7826 .8659 ..... 
. 6339 .6172 .7006 .7839 .8672 .9'" 
.5352 .6185 .7018 .7852 .8886 .9518 , 
.6365 .6198 .7031 .7865 .8698 .9531 

IJ 
.5378 .6211 .7044 .7878 .8711 .9'" 
.5391 .6224 .7057 .7891 .8724 .9.557 
.6404 .6237 .7070 ,7904 .8737 .9570 
,6417 .6250 ,7083 .7917 .8750 .958$ 

I 



CA:MBRIA STEEL. .67 

DECIMALS OF A FOOT FOR EACH n OF 
AN INOH. 

Incl •• I~ _'_'_' +_2_"_1_3_"_1 __ 4_" ___ " _' _ 

II 
I. 

I) 

II 

.0430 

.0443 

.0456 

.0469 

.0482 

.0495 

.0508 

.0521 

.0534 

.0547 

.0560 

.0573 

.0586 

.0599 

.0612 

.0625 

.0638 

.0651 

.0064 

.0677 

.0090 

.0703 

.0716 

.0729 

.0742 

.0755 

.0768 

.0781 

.0794 

.0807 

.0820 

.1263 

.1276 

.1289 

.1302 

.1315 

.1328 

.1341 

.1354 

.1367 

.1380 

.1393 

.1406 

.1419 

.1432 

.1445 

.1458 

.1471 

.1484 

.1497 

.1510 

.1523 

.1536 

.1549 

.1562 

.1576 

.1589 

.1602 

.1615 

.1628 

.1641 

.1654 

.2006 .2930 .3763 .4596 

.2109 .2943 .3776 .4609 

.2122 .2956 .3789 .4622 

.2135 .2969 .3802 .4635 

.2148 .2982 .3815 .4648 

.2161 .2995 .3828 .4661 

.2174 .3008 .3841 .4674 

.2188 .3021 .3854 .4688 

.2201 .3034 .3867 .4701 

.2214 .3047 .3880 .4714 

.2227 .3060 .3893 .4727 

.2240 .3073 .3900 .4740 

.2253 .3086 .3919 .4753 

.2266 .3099 .3932 .4766 

.2279 .3112 .3940 .4779 

.2292 .3125 .3958 .4792 

.2305 .3138 .3971 .4805 

.2318 .3151 .3984 .4818 

.2331 .3164 .3997 .4831 

.2344 .3177 .4010 .4844. 

.2357 .3190 .4023 .4857 

.2370 .3203 .4036 .4870 

.2383 .3216 .4049 .4883 

.2396 .3229 .4002 .4896 

.2409 .3242 .4076 .4900 

.2422 .3255 .4089 .4922 

.2435 .3268 .4102 .4935 

.2448 .3281 .4115 .4948 

.2461 .3294 .4128 .4961 

.2474 .3307 .4141 .4974 

.2487 .3320 .4154 .4987 



". OAMBRIA 5TEEL. 

DEOIMALS OF A FOOT FOR EAOH it OF 
ANINOH . 

Incl., ... 7" ... 9" '0" 11" 
---------------------

~ 
.5430 .0263 .7096 .7930 .8763 .9596 
.5443 .6276 .7109 .7943 .8776 .• 600 
.5406 .6289 .7122 .7956 .8780 .9622 ..... .6302 .71 35 .7969 .8802 .9635 

1.1 
.5482 .6815 .7148 .7982 .8815 ..... 
.5495 .6328 . 7161 .7995 .8828 .9661 
.5608 .6341 .7174 .BOOB .8841 .9674 
.5621 .0364 .7lBS .8021 .8854- .9688 

II 
.5534 .6367 .7201 .8034 .8867 .9701 
.61>47 .6380 .72 14- .80<7 .8880 .9714-
.5500 .6393 .7227 .8000 ,8893 .9727 
.5573 .6406 .7240 .8073 .8906 .9740 

il .5586 .6419 .7253 .8086 .8919 ,9753 
.5599 . 643' .7266 .809 • .8932 .9766 
.5612 .6445 .7279 .8112 ~8945 .9779 

! .5625 .8458 .7292 ,8125 .8958 .9792 

II 
.5638 .6471 .7305 .8138 .8971 .• 805 
.5651 .6464 .7318 .8151 .8984 .9818 
.5664 .6497 .7331 ,8164 .8997 .9831 
.5677 .6510 .7344 .8177 . 9010 ..... 

IJ 
.5600 .0523 .7357 .Bl00 .902' .9857 
.5703 .6536 .7370 .8203 .9036 .9870 
.5716 .6549 .7383 .8216 .9049 .9883 
.5729 .6562 .7396 .8229 .906' .9896 

~ 
.5742 .6576 .7409 .8242 .9076 .• 009 
.5755 .6589 .7422 .8255 .9089 .9922 
.5768 .6602 .7435 .8268 .9102 .9935 
.5781 .6615 .7448 .8281 .9115 .994.8 

~ 
.5794 .6628 .7461 .8294 .9128 .9961 
.5607 .6641 .7474 .B.'107 .9141 .9974 
.5820 .6654 .7487 .8820 .9154 .9987 

1.0000 

. 



OAllilBRIA STEEL. • •• 
WEIGHTS AND AREAS OF SQUARE AND 

ROUND BARS AND OIROU:MFER-
ENOES OF ROUND BARS. 

One cubic fool of steel weiehl .all.! It.. -- "tipl fI I ",,~I fI .~. .... _of_ .- ok Olu 0'" 0 '" '0'" 
fa I ... OM '''' ler. 0... i0oi !.=e. 11".1 •• _ 1a!lo!.Ioo_ ...... 

}: .013 . 010 .000 • .0031 .1963 
.021 .016 .0061 . 0048 ..... 

~ .000 .023 . 0068 .006 • .2845 
.041 .032 .0120 .008' .3438 

t .063 .0<2 .0166 .0123 .3927 
.087 .053 .0198 .0156 .4418 
.083 .08' .02« .0192 .4808 
. 100 .07 • .0296 .0232 .6400 

I) .120 .084 .0362 .0276 .• 800 
.140 .110 .0413 .0324 .6381 

11 .163 .128 .0479 .0076 .6872 
.187 .147 .0549 .0431 .7363 

t .213 .167 .06215 .0491 .7864 

fi .240 .188 .0700 .0664 .8346 
.269 .211 .0791 .0621 .8836 
.300 .236 .0881 .0692 .9327 

~ 
.332 .261 .0977 .0767 .9817 
.366 .288 .1077 .0848 1.0308 
.402 .316 .1182 .0928 1.0799 
.43. .34' .1292 .1014 1.1290 

11 
.478 .376 .1408 .1104 1.1781 
.619 .407 .1626 .1198 1.2272 
.661 .441 .1660 .1296 1.2763 
.806 .475 .1780 .1398 1.3264 

~ 
.6t5l .511 .1914 .1603 1.3744 
.698 .648 .2063 .1613 1.4235 
.747 .587 .2197 .1726 1.4726 
.798 .627 .2348 .1843 1.5217 

(I 
.850 .888 .2600 .1883 1.6708 
.00< .710 .2669 .2088 1.6199 
.880 .764 .2822 .2217 1.8600 

1.017 .788 .2881 .2348 1.7181 



·,0 CAMBRIA STEEL. 

SQUARE AND ROUND BARS. 

( CONT INU ED. ) ..... V eplot I y.;p.lol ... " ... " .....-....... Diu OJu 0'" 0'" "0'" 
UoI~ 0.... '001 ~ 0... foot Iq. iII."'.I ..... m lilt. I",. iD.I .... 

fi 
1.076 .... .3164 .2485 1.7671 
1.136 .S93 .3342 .2625 1.8162 
1.199 .941 .3525 .2769 1.8653 
1.263 .992 .3713 .2916 1.9144 

(I 
1.328 1.043 .• 906 .3068 1.9635 
1.395 1.106 .4104 .3252 2.0126 
1.464 1.150 .4307 .3382 2.0617 
1.535 1.200 .4514 .3545 2.1108 

U 
1.607 1.262 .4727 .3712 2.1598 
1.681 1.320 .4944 .3883 2.2089 
1.756 1.379 .5166 .4057 2.2580 
1 .834 1.440 .5393 .4236 2.3071 

t 1.913 1.602 .5626 .4418 2.3562 
2.245 1.763 .6602 .5185 2.5525 
2.603 2.044 .7656 .6013 2.7489 

fI 2.989 2.347 .8789 .6903 2.9402 

1 3.400 2.670 1.0000 .7654 3.1416 
;, 3.838 3.014 1.1289 .8866 3.3379 

J. 4.303 3.379 1.2656 .a_ 3.5343 
4.795 3.766 1.4102 1.1076 3.7306 

f 
5.312 4.173 1.5625 1.2272 3.9270 
5.857 4.900 1.7227 1.3530 4.1233 
6.428 5.049 1.8900 1.4649 4.3197 
7.026 5.518 2.0664 1.8230 4.6160 

! 
7.6ISO 6.009 2.2600 1.7671 4.7124 
8.301 6.520 2.4414 1.9175 4.9087 
8.078 7.051 2.6406 2.0789 5.1051 
9.682 7.604 2.M77 2.2865 5.3014 

A 10.41 8.178 8.0626 2.4053 5.4978 
11.17 8.773 3.2852 2.5802 5.6941 

It 11,95 0.388 8.5 156 2.7612 5.8905 
. 12.76 10.02 8.7539 2.9483; 6.0868 



CAMBRIA STEEL . 271 

SQUARE AND ROUND BARS. 

(CONTI NUED.) . "'- 'hiCk!" I Weir\! 01 .... .... """'_ 
or ~"Ulor 0.... 0 .... 0 '" 0'" -0" 
iIolon.. 0... , ... ~. 0... hoIl.oD(. it. BiI. I ..... ill BiI. 1D.u.. 11[11<-

2 13.60 10.68 4.0000 3.1416 6.2832 

\' 14.46 11.36 4.2539 3.3410 6.4795 
15.35 12.06 4.5156 3.5466 6.6759 

h 16.27 12.78 4.7852 3.7583 6.8722 

). 17.22 13.52 5.0625 3.9761 7.0686 
18.19 14.28 5.3477 4.2000 7.2649 

~ 
19.18 15.07 6.6406 4.4301 7.4613 
20.20 15.86 5.9414 4.6664 7.6576 

t 2 1.25 16.69 6.2500 4.9087 7.8540 
22.33 17.53 6.5664 5.1572 8.0503 
23.43 18.40 6.8006 5.4119 8.2467 
24.66 19.29 7.2227 6.6727 8.4430 

A 25. 20.20 7.5626 5.9396 8.6394 
26.90 2 1.12 7.9102 6.2126 8.8357 

A 28.10 22.07 8.2656 6.4918 9.0321 
29.34 23.04 8.6289 6.7771 9.2284 

3 30.60 24.03 9.()()()() 7.0686 9.4248 

1 8 1.89 25.04 9.8789 7.3662 9.6211 
38.20 26.OS 9.7656 7.6699 9.8175 
"'6' 27.13 10.160 7.9798 10.014 

i 
35.92 28.20 10.563 8.2958 10.210 
37.31 29.30 10,973 8.6179 10.407 
38.73 30.42 11.391 8.9462 10.603 
40.18 3 1.56 11.816 9.2806 10.799 

t 41.135 82.71 12.250 9.6211 10.996 
43.14 33.90 12.691 9.9678 11.192 

·1 ..... 35.09 13.141 10.321 11.388 
Il 46.24 36.31 . 13.598 10.680 11.5& 

. I .47.82 37.66 14.063 11.045 11.781 
Il 49.42 38.81 14.635 11.416 11,977 

k 51.05 40.10 15.016 11.793 12.174 
52.71 41.40 15:504. 12.177 12.370 

. -



.,. OAMBRIA STEEL. 

SQUAB,E AND ROUND BARS. 

(CO:n"IIW I'.:I).) 

..... ytlcki of 1 'l'oIc;kt ol . ~- .... Cirrulf-.. .-.- Diu Ok 0'" 0" -0 '" 
ilI! .. u.. Du , .. t w,. Ibo roK t.oDc. illS.. lII<k. bs.,.lacM. III la_ 

----
• 64.40 42.73 16.000 12.566 12.566 
h 56.11 44.07 16.5011, 12.962 12.763 

), 57.85 45.44 17.016 13.364 12.959 
69.62 46.83 17.535 13.772 13.156 

f 
61.41 48.24 18.063 14.186 13.352 
63.23 49.66 18.598 14.607 13.548 
65.08 51.11 19.141 15.033 13.744 
66.95 52.58 19.691 15.468 13.941 

I 68.85 .4.07 20.250 Hi.904 14.137 

¥ 70.78 55.59 20.816 16.349 14.334 
72.73 57.12 21.391 16.800 14.530 

H 74.70 58.67 21.973 17.267 14.726 

I 76.71 60.25 22.563 17.721 14.923 

X 
78.74 61.84 23.160 18.190 15.119 
80.81 63.46 23.766 18.665 15.315 
62.89 65.10 24.379 19.147 15.512 

• 85.00 66.76 25.000 19.635 15.708 

"{ 87.14 68.44 25.629 20.129 15.904 
89.30 70.14 26.266 20.629 16.101 

h 91.49 71.86 28.910 21.135 16.297 

J. 93.72 73.60 27.563 21.648" 16.493 
95.96 75.37 28.223 22.166 16.690 

~ 
98.23 77.15 28.891 22.691 16.886 

100.5 78.95 29.566 23.221 17.082 

+ 
102.8 BO.77 30.250 23.758 17.279 
106.2 82.62 30.941 24.301 17.475 
107.6 84.49 31.641 24.860 17.671 

Ii 110.0 86.38 32.348 25.406 17.868 

\1 
112.4 88.2. 33.063 25.967 18.064 
114.9 90.22 33.786 26.535 18.261 
117.4 92.17 34.516 27.109 18.457 

II' 119.9 94.1. 35.254 27.688 18.653 



OAMBRIA STEEL. 27' 

SQUARE AND ROUND BARS. 

(COSTtNUr; D. ) 

... - wlieu of. I Wlipl tr ~ . ~. """'-..... ~ D .... 0 .... co. 0" '0 '" 
i:l11do .. OlIo ,_ Luc- OlIo l oot LoDe. iB 1'1,.1,,"- IIl!oj.illCM. ill I ...... 

• 122.4 96.14 36.000 28.274 18.850 

t 125.0 98.14 36.754 28.866 19.04.6 
127.6 100.2 37.516 29.465 19.242 
130.2 102.2 38.285 30.069 19.439 

i 
132.8 104.3 39.068 30.680 19.636 
135.5 106.4 39.848 31.296 19.831 
138.2 108.5 40.641 31.919 20.028 
140.9 110.7 41.441 32.548 20.224 

! 143.6 112.8 42.250 33.183 20.420 
h 146.5 114.9 43.066 33.824 20.617 
I 149.2 117.2 43.891 34.472 20.813 
II 152.1 119.4 44.723 35.125 2 1.009 

I 154.9 121.7 45.563 35.785 21.200 

V 157.8 123.9 46.410 36.450 21.402 
160.8 126.2 47.266 37.122 21.598 

tl 163.6 128.5 48.129 37.800 21.795 

7 166.6 130.9 49.000 38.485 2 1.991 ,.. 169.6 133.2 49.879 39.175 22.187 
I 172.6 135.6 50.766 39.871 22.384 
!. 176.6 137.9 51.660 40.674 22.680 

I 178.7 140.4 52.563 41.282 22.777 

! 181.8 142.8 53.473 41.997 22.973 
184.0 146.3 54.391 42.718 23.169 
188.1 147.7 65.316 43.446 23.366 

! 191.3 160.2 56.260 44.179 23.562 

A 
194.4 152.7 57.191 44.918 23.758 
197.7 155.2 58.141 46.664 23.966 
200.9 157.8 69.098 46.416 24.151 

1 204.2 160.3 60.063 47.173 24.347 
207.6 163.0 61.086 47.937 24.544 
210.8 166.6 62.016 48.707 24.740 

tl 214.2 168.2 63.004 49.483 24.936 



.7' CAMBRIA STEEL. 

SQUARE AND ROUND BARS. 

(OOSTINUID.) 

"""'" 'Ilirkt of I "1ir~1" ~. . ~. """"_ . 
• IWM~ alar Olar 0'" 0" -0" 
J..IN_ 0.. ' <lOt Loaf. Oat hot We. ia!il{. I.utL II 84.!1ICk. ....... 

-----
8 217.6 171.0 64.000 150.265 25.133 

! 221.0 173.6 65.004 51.054 25.329 
2M. 176.3 66.016 61.849 25.525 
228.0 179.0 67.035 52.649 25.722 

i 
231.4 181.8 68.003 53.458 25.918 
234.. 184.6 69.098 54.269 20.114 
238.5 187.3 70.141 55.088 26.311 
242.0 190.1 71.191 66.914 26.607 

+ 
.... 6 193.0 72.260 56.745 26.704 
249.3 195.7 73.316 67.683 26.900 
262.9 198.7 74.391 58.426 27.096 

tI 256.6 201.0 75.473 59.276 27.293 

! 260.3 204.. 76.563 60.132 27.489 

}: 
264' 207.4 77.660 60.994 27.685 
267.9 210.3 78.766 61.862 27.882 
271.6 213.3 79.879 62.737 28.078 

• 275.4 218.3 81.000 63.617 28.274 

~' 279.3 219.3 82.129 "604 28.471 
283.2 222.4 83.266 65.397 28.667 

h 287.0 225.4 84.410 66.296 28.863 

i 
290.9 228.5 85.663 67.201 29.060 
294.9 231.6 86.723 68.112 29.256 
298.9 234.7 87.891 69.029 29.452 
302.8 237.9 89.066 69.953 29.649 

t 
306.8 241.0 90.250 70.882 29.845 
310.9 244.2 91.441 71.818 30.041 
316.0 247.4 92.641 72.760 30.238 

II 319.1 260.6 93.848 73.708 30.434 

l. 323.2 253.9 95.063 74.662 30.631 
327.4 257.1 96.285 76.622 30.827 

I 331.6 260.4 97.616 76.689 3 1.023 
It 335.8 263.7 98.764 77.561 31.220 



CAMBRIA STEEL. 270 

SQUARE AND ROUND BARS. 

(COSTINUED. ) 

..... "''''PI fl " "'PI fl ~ . ~. ---....... o ~ 0" 0'" 0'" '0" 
).0111(_ OM l oot!.oq. Imo 1001 Loq:. in~.I.u... in Si. I",. in I .... 

-
10 340.0 267.0 100.00 7S.54O 3 1.416 

1 3443 270.4 101.25 79.525 3 1.612 
348.5 273.S 102.52 80.516 31.809 
352.9 277.1 103.79 S1.513 32.005 

f 
357.2 280.6 105.06 S2.516 32.201 
361.6 284.0 106.35 83.525 32.398 
366.0 287.4 107.64 84.541 32.594 
370.4 290.9 108.94 86.562 32.790 

I 374.9 294.4 110.25 86.500 32.987 
I, 370.4 297.0 111.57 87.624 33.183 

It 383.8 301.4 112.89 88.664 33.379 
388.3 305.0 114.22 89.710 33.576 

I 392.9 308.6 115.56 90.763 33.772 

i: 
397.5 312.2 116.91 9 1.821 33.968 
402.1 316.8 118.27 92.886 34.165 
406.8 3 19.5 119.63 93.956 34.301 

11 411.4 323.1 121.00 95.033 34.558 

~, 416.1 326.8 122.38 00.116 34.754 
420.9 330.5 123.77 97.205 34.950 

/, 425.5 334.3 126.16 98.301 35.147 

f 
430.3 337.9 126.50 99.402 35.343 
435.1 341.7 127.97 100.51 35.539 
439.9 345.5 129.39 101.62 35.736 
444.8 349.4 130.82 102.74 35.932 

I 449.6 353.1 132.25 103.S7 36.128 

Y 464.5 357.0 133.69 105.00 36.325 
459.5 360.9 135.14 106.14 36.521 

tl 464.4 364.8 136.60 107.28 36.717 

Ii 469.4 36S.6 138.06 IOS.43 36.914 
474.4 372.6 139.54 109.59 37.110 

It 479.5 376.6 141.02 110.75 37.306 
484.5 380.6 142.50 111.92 37.503 



'7. OA.ll!BBIA STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

For Thicknesses from h in. to 2 in. and Widths from 1 ill. 10 It! in, -- 1" Ii" Ii" 
11" I." 1.1" 1'1" 1'1" 12" 

.. ! .... 

- --------
'7 • IlOI .0?8 .... ·,,·1 .1" .W .1" .!?2 .m 

.I" .1" .188 .2tll ..,. .281 . SIlI .... I." 

'r • 188 .... .281 
·~I 

.m .m .• " .li16 ... 
·""1 .313

1 

.m .... .000 .66S .1!25 .088 100 

! 
.818 .391 , ... $9 ... , .'" .'" .781 .'" ", .815 ,",69 .563 .'" . 750 ... .'" I." UO 
,.foSS .6411 ,656 .766 .m .Il8< 1.09 1.10 .... 

I .500
1 

.'" .750

1 

.m 1.00 1.13 I." 1.38 .00 

'i' ..663 .703 .au .984 1.13 I." 1.41 I." ." ,&5 .781 .938 1.09 I." 1.41 1.56 I." ,.56 

V .688

1 

.859 I.OS I ... 1.88 I." I." 1.89 ... 
.750 .938 US l.S1 1.50 I." 1.88 >0' '.00 

I: . 818 1.02 1.22 1.4.2 I." I." .OS ... 9.76 
.875 1.0Il 1.81 I." I." I." '1' "I I'" 
.938 1.17 1.41 I." 1.88 ." ... .58 11.26 

I 1.00 I." I." \.76 '.00 ... , ... '" U!.OO 

I I> 1.00 1.38 U, 1.86 .13 2." .. , ." 12.75 
II 1.13 UI 1.60 I." ... ... .81 "" I ... 
1,0, 1.19 I." 1.78 .OS .38 .. , , . ., ." IU.5 
I! I." I." 1.88 '1' .50 "I al' 3." 1'00 

II> 1.31 I." 1.97 ... 2." • OO U • "I I." 

a 1.88 I." ." "I '" .00 ." 178 1'50 
I." I." '1' ." .88 ... .. , ... IUS 

Ij 1.50 1.88 ... ... '.00 .38 "" 4,13 1&00 

I ,.. I." I." ... ." 113 ." 3.91 .... 18.16 
\I I." 2..08 2.« ... ... ." •. " 4.47 19.50 
It I I." 2.11 IU3 ." .88 ... .. " . ... ..... 
II 1.75 '.1' I .. , a" .... . ... '.38 '.8t 21.00 

:1 1.81 ." ." aI' '" •. OS • .53 .... 21.75 
1.88 ... "I a .. a" .. " '.60 >to ..... 

Itt I." ... "1 '" '88 .. " .... ." "' .. , '00 ... .00 .... '.00 .... '.00 . .. ".00 



OA.MBRIA. STEEL. 277 

AREAS 0 9 F LAT ROLLED STEEL BARS. 

(CmmNVI.D.) 

..... 
3" 3f' 31" 3 all 4" 41" 4\" 4~" 12" ", .... • 

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

~ 
.188 ... .219 .,.. .2511 .• " .'" .m .750 
. S7' .... .• 38 .... .500 . '" .563 . ., . 1.50 ... ... .... .703 .750 .7'11 .8" .'" ... 
.7511 .813 .m .", 1.00 1.116 1.13 1.19 '00 

I. .", I. .. I." 1.17 U? ... , I..U I." .75 

J. 1.13 I." t.8t I..f. t I.'" 1.69 1.00 1.78 ' .50 
UI 1.42 I." 1.64 1.75 1.86 I." .08 '.25 

I 1.50 1.66 1.75 1.88 .00 '" 
.,. , ... '00 

1 
1.00 1.88 1.97 • 11 ... ... ." '67 .75 
1.86 '" 2.19 as. .'" ... '" '.97 7.50 
'.06 U, '" '.58 2.75 ... .,. 8.2'7 a25 , ... ... '.63 ." 8.00 3.19 8.88 3.66 '.00 

," 
2 . .f..f. , ... , ... 0.115 8." 8." 888 8." 9.75 
'.63 ... 8.06 a .. 8.'" " . , .. .f..I6 to.OO 
081 '115 8." ", 8.75 ... .... .... 11.25 
.00 8.25 .'" 8.75 '.00 '.25 •. '" U5 1200 

:7 ." S . .f.5 ." ... .... '.52 '.78 '.115 12.75 
8.38 ... 3." <', .... ' .78 .116 ." 1>50 

I t. ... .86 .f..I6 .... '.71> .115 ... .... 1.f..2rJ 
Ij '75 '.06 '.38 .... '.00 5.81 .63 . ... 15.00 

11 .... '.2'7 .f..59 •. " .... . ... 5.91 ." 15.75 
.f..IS 4..f.7 4.81 5.16 •. '" .... <I. '" "'" I • .f..31 '.67 '.08 .... '.71> '" 6 . .f.7 6." 17.25 

II •. '" '.88 '.25 .... 6.00 .38 6.71> 7.13 1>00 

:7 •. " '.08 5.47 .... 6.25 6." 7.08 7.42 18.75 
'.88 .... •. " . .. 6.'" ." 7.31 7." 19.50 

I II '.06 .... 5.91 ." '71> 7.17 7.69 a .. 20.25 
II ... '.88 6.13 16.56 7.00 7." 7.88 a31 21.00 

:'/ ... ... ." ... 7.25 7.70 a" a" 21.75 
U3 6.09 6.S6 7.03 7.50 7.97 

It;; 
a" .. '" 

' II l5.8t 6.30 6.78 17.'!l 7.75 a .. I'" 
,.,. , 

"10 I "" 17.00 7." 1 aoo a .. '.00 .... 2<00 



278 CAMBRIA STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

(Co:mxultD.) 

... - 5" 5i" 5i" fi!" IJ.!-c .... 
6" 6i" 6i" 6i" 12" 

-- - - - - - - ---- --
h .313 .328 .3« ... , .875 .89' .. " .• " ., .. 
J. .... .M' .688 . 719 ., .. . 78' .813 .... I." .... .\184 1.03 I." 1.13 1.17 ,.22 1.77 ." 
I U, U1 1.38 Ufo 1.5<, I." I." 1.69 '00 

1. I." I." 1.72 I." 1.88 I." '.03 '" ." 
1.88 1.0, ." '" ... ... . .. .53 . ... . " . ., W '" ... ., . ." ... ." ; ... ... '.75 '88 '.00 '" .. " '.38 '00 

i ." ." '09 ." 8.88 .... ... '" '75 ,,, . " ... 3.59 .76 3.91 .. " •. " , ... ... . " .78 S ... 4.13 .... U7 .... . .. 
1.75 ,,. 4.13 4081 .... '.69 4.8' 6.06 '.00 

II '.06 ..., 4.47 '.61 '.88 6." 6." 5.48 9.75 
'.38 ".59 4.8\ 6.03 6." 6.47 6.69 5.91 ,. .. 

,tt '.69 '.92 5.16 6.39 6." 5.86 I <I. . .. 11.25 
6.00 6." 6." 5.75 .00 ... ... '75 1>00 

Ih >3, 6.5' '" '" .38 < .. ." 7.17 ,<7, 
:;. , .. 5.91 <19 .. , .75 "01 7.11 7.59 .... ,,. ." 953 ." 7.\3 7.42 '.72 ... IUS 
'I ... ... .88 7.19 , ... 7.81 <t' ... 1500 

't. ... <89 '.1'2 '.55 '.88 ... '" '" 1575 

:J. <38 '.1'2 '.56 7.9\ ... .. , .,. ,." .... 
7.19 '.55 7.9\ &2, ... ." , ... 9.70 17.25 

, I '.50 '.88 ... ... '.00 9.38 '.75 10.13 1&00 

:1 7.81 .,,, .. , . ., '.38 9.77 10.16 10.55 18.75 
&IS '" .,. 9." '.76 10.16 10.56 ,." 19.5<1 

' ti ... ." •. " 9.70 10.13 10.55 ,." 11.39 20." 
, I ." 9.19

1
9.63 10.06 10.00 10.Sol 11.38 1t.8t 21.00 

~ ~{ ,.'" 9.62 9.97 10.42 10.88 11.83 11.18 , .. , 21.75 
'.38 9.84. to.81 10.78 11.25 11.72 12.19 ta" ", .. 

I t 9.60 10.17 10.66 IH.14 11.63 12.11 12.59 , .. , "'" , 10.00 1G.50 11.0011.60 12.00 l!.fIQ .. 00 " .. ".00 



CAM:BRIA STEEL. 27" 

AREAS OF FLAT ROLLED STEEL BARS. 

(CO:ITINUJ;D.) -- 7" 7 l/l 7i" 7) " ...... 8 " B1" Bf l B)" 12" 

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

l 
.... . ... .... .... . ... .616 .58' ... , .150 
. 81' .... . ... .... 1.00 '.118 1.06 1.09 1.50 

1.31 1.36 1.41 1." I." 1. .. 1.59 1." "5 

I." 1.81 1.88 , ... .00 ." ". '" .00 

i 
1I. '" . .. ... ... . .. . .. ." us 
l58 "" "" ." '.00 ao. '19 ... .... 
'06 '17 ... . .. ... ." .,. '.83 5." ... .53 .,. '88 '.00 ·U3 .. " .... .00 

1 
, .. ' .06 '.22 .... . ... •. " .." •. W .,. ... , 4.0 • .... .... 5.00 5.16 6.31 .., 1." 
4.81 '.98 5.16 5." 5.50 5.81 5." 6.02 ." U. 5." 5.63 5.8t '00 6.19 .... 6.56 '.00 

l 6.69 5." '09 ... .50 <1, 69' 1.11 9.75 
61. ... "6 .78 1.00 1." 1.44 1." 10.6(1 

." .SO 1.OS 1.'l/ 1.50 1.111 1.91 ,'" 11.25 , 1.00 1." 1.50 1.15 '00 '" , .. 61. 1000 

'" 1." 1.10 1.'11 , .. , .. '11 '.58 .... 10" 

:,t 1.88 &I. , .. .,. '.00 ... , ' .56 .... " .. 
61' 66' '" .... '.50 ... , 10.09 10.39 lU5 

Ij '" '.06 , ... .... 10.00 10.31 10.63 10,9.1 15.00 

II 9.19 , ... , ... 10.11 '"50 10.83 11.16 11.48 ,>1, , ... \1.91 10.31 '"" 11.00 11.34 11.69 12.03 " .. 10.06 10.42 1Q.18 11.1.4 11./iO 11.86 IU2 12.58 11.25 
'I 10.50 10.88 11.25 11.68 12.00 12.88 12.15 13.13 1600 

:l 
10.Sol 11.83 11.12 12.1t 1050 12.89 13.28 13.67 1615 
11.38 11.18 12.19 12.59 1<00 13.41 18.81 14.22 19.50 
11.8\ 10 .. 12.66 [13.08 " .. 13.92 1.4.34 14.n ... " , I It" It .. 13.13 13.66 14.00 14.(4 14.88 15.31 21.00 

:1/ It .. 13.1.4 13.59 W16 lUO 14,95 \5.41 15.86 2\.75 
13.\3 13.59 1.4.06 14.53 15.00 15.47 16.94 16.41 "'50 

' II 13.6ft 14.1l6 lU3 15.02 15.50 15.118 16.47 "95 "'" , 14.00 1.4.50 15.00 15.50 16.00 16.50 17.00 11.50 ... 00 



2.0 CAMDRIA STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

(Co:mNuao.) 

gil 91" 9i" g~" 10" lOt" lOi" lO!" 12" 

.563 .578 .594 .609 .625 .641 
1.13 1.16 1.19 1.1!2 \.26 U.s 
1.69 1.73 1.78 1.83 1.88 1.112 

.668 .672 ,75() 
t.31 1.84 1.50 
1.97 2.02 2.25 

2.25 2.31 2.&,11 2.4-4 1!.liO 2.56 2.68 2.1i9 8.00 

2.81 2.89 2.97 3.~ 3.13 3.20 
1.38 3.47 3.56 3.66 3.71i 3.84 
1.94 4.05 .f..16 4.27 U8 41.48 
<1.50 U3 4.75 4.88 !Ull) /i.13 

3.28 8.86 8.75 
8.94 ·4.03 4.50 
Ui9 .f..tO US 
5.25 5.88 6.00 

'.06 •. " '1' 6.71i 

1.31 
'.88 ." '.00 

5." 
5.18 ." .,. 
'.88 
<0' 
&6, 
'.25 

5." 
5.94 
'53 
7.13 

1.12 

"I &91 
'.50 

5.48 5.63 
6.09 6.25 
6.70 8.88 

1.3\ 1"" 
7.92 8.13 
8.53 8.75 
9.1-4 9.38 
9.75 10.00 

." '.1 
1.115 
1.00 ... 
&91 
9.61 

IO.2ti 

"I .56 ,." 
1.88 

as, 
9.19 
'.S< I." 

... 

.12 
1." 
&" 
&" 
IUt 

10.08 I." 
9.56 9.83 to.09 10.36 10.68 10.89 11.16 11.(2 

tOolS 10.41 10.69 10.97 11.26 11.58 11.81 12.09 
10.&9 10.98 tUS IUS 11.88 12.17 12.47 12.77 
11.25 11.66 11.88 12.19 112.50 12.81 13.18 IS.« 

11 .81 12.14 12.47 112.80 13.13 IUS 13.78 14.11 
tU8 12.72 13.06 lUI 13.75 IH19 ,.... 14.78 
12.94 \3.00 13.66 14.02 14.38 14.78 15.09 15.45 
13.50 113.88 14.25 14.63

1

15.00 15.38 15.76 16.18 

lUIS IM5 14.S( 15.23 15.63 16.02 16.41 16.80 
14063 15.03 15.44 15.S( 16.Ph 16.66 17.06 17.47 
15.19 15.61 16.03 16.45 16.88 17.30 17.i2 18.\01 
16.75 16.19 16.63 17.06 17.50 17.94 18.38 18.81 

16.31 116.77 17.22 17.67 18.13 18.68 19.03 IU8 
16.88 17.34 17.81 18..28 18.75 19.22 19.tI9 1 211.16 
17.« 17.92 18."1 18.89 19.38 19.86 / 2(1.31 20.88 
18.00 il8.50 119.00 119.60 roo F50 21.00 21.50 

<" 1.50 a,. 
'.00 

9.75 
10.60 
11.25 
1'00 

I>" 
13.50 
14.25 
15.00 

15.75 
1.50 
17.2S 
1&00 

1&15 
19.50 ".,. 
21.00 

21.75 
22.50 ..... 
24.00 



CAMBRIA STEEL. ." 
AREAS OF FLAT ROLLED STEEL BARS. 

(CO:STlNUED.) 

ruo- -II 
11" II!,' 111"lll!/I 12" 12!" 121" ...... '!In 

121" ::';8 
~e": 
.'+ 
-s.:s -~----I 

h .688 .703 .719 .734 .". 
1.50 . .., 

.766 
1.63 ... 
B.06 

.781 
1.56 ... 
'13 

.m .~~,~ 
1.59 ~.;x 
2.39 og ... 
3.19 t-~,I 

U" 2.06 2.11 2.16 2.20 
t

.* 1.88 U1 1.44 U7 

2.75 2.S1 2.88 2.114 '.00 
i~;' 

3.98 ~:;x 

\I 
/1 

8." 
4.13 
4.81 
'.50 

B19 
B" 
7.56 

'" 

'.52 U. .. ., 
6." 
6." 
7.03 
7.73 ... 

3.59 
4.31 
6.03 
5.75 

"7 7.19 
7.91 , .. 

3.67 3.75 
HI I 4.M 
5.14 5.25 
5.88 6.00 

, ... 
4.59 ,." 
013 

6.81 
7." 
B." 
&81 

6.75 6.89 
7.50 I 7.66 
8.25 8.42 
9.00 9.19 

3.91 
'.69 
5.47 
6.'" 
7.03 
7.81 

'" 9.88 

::~ i ~~ 
6.88 -:.l!. 

"';~ 
11"; 

7.17 ... "" 
7.'17 -s~o 
.77 "'. ~X!: 9.66 .,..; 

E;g: . 
8.11( 9.14 9.84 9.56 9.75 9.95 10.16 10.36 E:a.! 
9.63 9.84 10.06 10.28 10.50 10.72 10.94. 11.16 =5!.! 

10.81 10.&1 10.78 11.02 11.25 11.48 11.72 11.95 ~ .. !: 
lUlO 11.25 11.6<1

1

11.75
1

12.00 12.25 12.1)() 12.75 i!~ 

11.69 11.95 12.22 IUS 12.75 13.02 13.28 13.55 ~'i 
1''' 112.66 12.W 13.22 18.flO 13.78 14.06 14.M ~ E~ 
13.06 13.36 13.66 13.95 14.25 14.56 14.!U 15.lo1 "': I 
13.75 14.06 IUS 14.69

1

15.00 15.31 15.63 15.SoI !e~ 

14.44 14.77 15.09 15.42 15.75 16.08 16.41 16.78 ;~:;. 
15.13 15.47 15.S1 16.16 16.6<1 16.84 17.19 17.63 ~';;~ 
15.S1 16.17 16.53 16.89 17.25 17.61 1 17.97 18.33 eJle-l 
16.50 16.88 17.25 17.63 18.00 1&88 18.75 19.IS .. ~ I 

-s~~ 
17.19 17.58 17.97 18.36 18.76 19.14 19.63 19.92 i ~ 
17.88 18.28 18.69 19.09 19.50 19.91 1 20.31 20.72 &-s- rl 
18.56 18.98 lUI 19.83 20.25 20.67 21 .09 21.52 ~:n~ 
19.25 19.69 120.13 120.56 12100 121.« 21.88

1
22.81 fi ~~::: 

19.94 20.39 20.84 21.80 21.76 22.20 22.66 2311 .~;~ 
20.68 21.09 21.56 22.08 22.50 22.97 23.44 23.91 ~ !! .. 'g 
21.81 ,21.80 22.28 'i2:n 23.2li 28.73 24.22 24.70 I i.2...: 
:12.00 22.50 28..00 23.1)() 24.00 .24.50 25.00 25.00 .., 



. ,. CAMBRIA STEEL . 

WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR 
BAND STEEL. 
PER LINEAL FOOT. 

TbleknCllltCIi by Dlrlulugba lU 'Vlre Gauate. 

One "lObi<: foo\ of"eel weljj;h. 480.6 po<md •. 
For wld,h_ (rom X Inch 10"'; joel. and ,hlckneosu I.om No. 19 to No. 11 n.W.C. 

WWJIo .... .. " 1o.17·lkl6- .. ~ l .. t" ... " '0. I!. kit 
il.1 ..... ""L .10491 .. .IS8 1 .. .1165 I .. . m II. ..... ..... '" 'L .!!(II .. 
--- - ---_ . . ----------

l! .036 .'42 .'49 .055 .061 .• 71 .OSI .093 .102 
.038 . 04' .... .05' .065 .076 .038 .098 .IOS 

(I .04' .047 .Il55 .062 .069 .079 .091 .1" .Itli 
.M2 .'" .05' .'" .073 .084 .096 .110 .t21 

fI 
.,<5 .Il62 .Of> .069 .077 .088 .101 .116 .128 
.Ot? .Il55 .'66 .m .080 .'" .106 .122 .184 
.04' .057 .068 .076 .OS< .OVI .tIl .127 .140 

.1 .051 .060 .071 .m .088 .101 ,tl6 .198 .141 

I .054 .Of> .07' .088 .092 .106 .121 .139 .1" 

II 
.056 .065 .077 .086 -'''' .1l0 .126 .145 .169 
.008 .068 .080 .090 .093 .\Hi .131 .151 .166 

1 .060 .07, .088 .093 .101 .lt9 .136 .156 .m 

fI .062 .079 .080 .1197 .107 .123 .141 .182 .1" 
.065 .075 .089 .100 .ltt .128 ,146 .168 .166 
.067 .078 .092 .104 .115 . 132 .151 .114 . .191 

if .069 .OSI .096 .107 .119 .137 .166 .180 .198 

II 
.071 .083 .099 .11 t .122 .141 .182 .185 .... 
.074 .086 .102 ,114 .126 .146 .161 .191 .210 
.076 .089 .105 .117 .181) .15<1 .172 .197 .217 
.078 .091 .lOS .121 .1" .154 .t77 .200 .m 

(, .080 . .,. .111 .1" .198 .t59 .182 .200 .231t 

.'" .096 .114 .128 .142 .163 .187 .214 ."6 II ... .099 .117 .ISt .1" .168 .192 .2211 ... 2 

.087 .102 ,120 .1" .149 .172 .197 .226 ... , 
i .089 .104 .123 .138 .1" .176 .2tt2 .282 .256 

II .091 .107 .126 .142 .t57 .181 .207 .287 .261 . .,. .109 .139 .1<5 .t61 .185 212 ... , .2118 
.096 .112 .132 .1<8 .1114 .190 .217 ... , .,.,. 

(I 
.098 .115 .133 .152 .168 .1" .m .256 .261 
.100 .117 .139 .155 .172 .198 .227 .261 .287 
.103 .120 .142 . 169 .176 .... .232 .2118 .293 
.105 .122 .145 .162 .180 .W .m .m .300 
.107 .125 .148 .166 .184 .212 .m .m .... 



OAMBRIA STEEL. .. , 
WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LI NEAL FOOT. 

One cubic foot of steel weighs ' 89.6 pounds. 
FOr lhickness<:1 from n inch 10 ti inch and widths from t inch 10 i inch. 

"'-11" Ill" I," ll" I, "~ U" U" U" I" II ' ..... 
----- . 

-/, .1163 .056 .oro .068 .oro .070 .1l71l .07' ..., 
/ , .1166 .071 .07. .1l71l .083 .087 .091 .095 .100 
/. . .., .085 .090 .095 .100 .100 .110 .115 .120 
i, .093 .090 .106 .tlO .116 .122 .1" .134 .189 

j, .106 .113 .120 .126 .133 .1" ."6 .168 .159 
.1" .127 .134 .142 .149 .157 .164 .1'" .179 

fl .133 .141 .1(9 .168 .1" .174 .183 .191 .199 
.146 .165 .164 .113 .183 .1" .201 210 .219 

* 
.169 .169 . 179 .189 .199 .... .219 .2211 .299 
.173 .183 .194 .268 . 216 .231 .231 ." . .U' 
.1" .1" . '" .221 .232 .... .... .'" m 
.199 .212 .... . 231 .,., .261 .27' .... "" 

II .213 ... , .... .,.. .m .279 .292 .... .819 ... , . 240 . 2M .... .... .... .310 .'" . ... 
(I m .254 . 269 .... .", .314 .329 .... .8O' .,.. .268 .... .... .315 .331 ... , . ... .879 

~ . '" .... .", .815 .. " .84' .... .382 . ... 
.m .". .81" ."1 ... , .,.. .383 .401 .418 
.292 .810 .... . 84' .... .383 .• 02 .... .. " .... .'" .... .• " ... .401 .420 .." ..58 

(I 
,819 .329 . 36' .879 .... ,'18 .... .• 58 .478 
.383 .858 .". .... .415 ,486 .46' .477 .• " .... .867 . 888 ,410 .... .• 53 •• 71> .'96 .518 
.36' ."1 •• 03 .42' .« • .471 .'93 .. , .888 

fl 
.812 . 39S .418 ,442 .... .... .lilt .... .568 
.385 .• 00 .• 33 .451 ,481 .506 . 50! .... .'" .:t1l8 .• " .448 .478 .," .523 .... ,573 .'" ,412 .W .'" .• " ,1)15 ... 0 ... .'" ,618 

~ 
.438 .... .. " ... .681 .568 .684 ,61t .888 .. " .• 66 .. " . .,. .64' .,71> .603 .6Ol ... , ... , .... • 608 .... .'" .'" .021 .64' .677 .... .'" .'" ... , .581 ,610 • 689 .... .'" . 478 . 608 .... .567 .'" .... .66' .667 ,717 



... CAMBRIA STEEL, 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LI NEAL FOOT. 

( CONTI NUED. ) 

... - II"I~ H" i~" U" W' U" I j" Itt h'<~ .. 12" 

----,., .083 ."" .090 .09' .'" .100 .103 .1" >5, 
$: .1" .108 .112 .tl6 .120 .I" .139 .133 <1 • 

.125 .139 .1" .139 .14'" .149 .1" .Ib9 &8, 
;, .145 .1&1 .157 .163 .169 .174 .1" .186 4.46 

J. .186 .173 .179 .186 .103 .109 .200 .212 5.10 
.187 .194 .200 ."" .217 .224 .232 .232 5.74 

il ... .216 .224 .'" .241 .24' .2.1, .'" 6.38 .'" .m .w .2.1' .' 66 ..,. .283 .'03 UH 

II .24' .25' .2611 .m .2811 .299 .809 .319 7.66 
.270 .281 .291 ."" .S13 .m .835 ."5 .29 

I! .. " .sre .314 .825 . 387 ." . .300 .872 ." .8t! .324 .83ll .'" .361 .374 .83ll .898 .. " 
i\ .232 .'" .'" .m .835 .898 .412 .'" 10.20 

.358 .w .381 .'95 .'09 .<23 .m .'52 10.84 

II .27' .888 .'03 .418 .'''' .448 .'" .• 78 IU8 .'" .410 .4.26 .4.42 .457 .473 .'" ."" 12.11 

n 
.415 .• ., .«8 .'66 .481 ,498 .515 .521 12.75 
.436 .• 53 .471 .• 88 .500 .523 ."0 .558 1>39 
.457 .475 .493 .511 .530 .548 .'" .684 14.03 

1I .471 .". .515 .'" .OM .573 .,92 .611 14.66 

I .'86 .518 .538 .558 .578 >98 .618 .638 tUD 

1i 
.519 ."0 .5611 .681 .602 .623 .'" .'" \5.94 
. "0 .561 .583 .... .626 ."7 .660 .691 "68 

. f .5611 • 583 ... .628 .660 .872 .. " .717 17.21 

;, .681 .... .Il2II .661 .67' .387 .721 ., .. 17.85 

II .602 .l12li .650 .674 .'" ."" .U6 .770 18.4.9 
.l12li ."7 .872 .697 ."" .747 .772 .om 19.13 

if .'" .660 .'" .721 .746 .772 .798 .." 19.76 

~ 
.'" .691 .717 .744 .770 .797 ."" .660 20. 4. 0 .'" .712 .740 . 767 .m .Il2II ." . :m 21.04, .'" .m .,,, .790 .818 .", .875 .003 21.68 
.726 .755 .m .813 .84' .m .001 .930 "''' .m .m .807 .837 .w .896 .'" .956 "''' 



CAMBRIA STEEL. • •• 
WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LINEAL FOOT. 

( CONTI NU I':O. ) 

~'k_ 1 U" U" U" I," 11" W' nil I" 12" 
,.t~ 

----- .------ ---- --
-h .110 .ltS .tllI .120 .123 .120 .129 .133 '.53 
,\ .137 .141 .145 .149 .1" .153 .'" .166 3.19 
l, .164 .'" .\1.( .119 .184 .189 .184 .199 '.23 
.'T . 192 .198 .... .... .215 ."'1 .'IZ/ .m 4.46 

! .219 .... .233 .239 .'" .,,, .'" .m 5.10 

" 
.,,, .... .261 .,,, 

. '" .... .291 .299 5.74 

IT 
.,,, .233 .'" . 299 . ." .S15 .324 .863 8 .. 
.801 .310 .8211 .329 .338 .• " .35' .81lO 7.01 

1) .329 .... .3" .35' .36Il .819 .388 .398 '.66 
.35' .W .378 .... .299 .410 .'-'1 .• " ." 

il .388 . 395 .• '" .418 .• 30 .442 .... ..65 ." .411 .m .• " .... .461 .m ... .• 98 ,." 

* 
.• 33 .... .• 66 .m . 49\ . .. .518 .531 10.20 .. " ... .. " .608 .522 .588 .... .564 10.84 
.493 .608 .523 . ." .55' -", .... .598 11.48 
.520 .588 .552 .5118 .581 .599 .615 .6:" 12.1t 

n .64' .... .." •• 98 .614 .631 .64' .... "'5 
.575 .598 .610 .628 .'" .562 .81lO .69' "89 ... .621 .639 .66' .". .... .712 .m 14.03 It .81lO .... .668 .fZI .'06 .725 .745 .'64 I·U6 

I .65' .m .697 .717 .737 .757 .m .'m 15.30 

II .6:65 .700 .'" .747 .'53 .m .809 .830 15JU 
.712 .194 .'55 .m .199 .820 .84' .863 1853 
.740 .'62 .m .1m .329 .85ll .117' .696 17.21 

Ii .'" .m .81S ."" .81lO .883 .906 ."" 17.85 
.". .818 .84' .m .891 .915 .939 .• 53 1&49 .... .84' .m .896 .921 .,., .971 .OW 19.13 
.84' .1175 .0" .9'26 .'52 .978 1.00 1.00 19.76 

I .977 .903 .930 .95' .983 1.01 1.04 1.00 20.40 

II 
.,.. .991 .95' .986 1.01 1.04 I.'" 1.10 21.04 
."1 .960 .988 1.02 1.04 I.'" 1.10 1.13 21.68 
.95' .986 1.0l 1"" I.'" 1.10 1.18 1.16 ,." t, .986 1.0l 1.06 1.08 1.11 1.14 1.17 1.20 ,.95 



, 
~I 288 CAMBRIA STEEL. 

\ WEIGHTS OF FLAT ROLLED STEEL BARS. , 
PER LINEAL. FOOT. 

( OO:-;T1NUED.) 

... - U" ti" H" ill !II<IKL H" U" UtI ti" I" 12" 

--- - - --------------
-h .136 .I" .• 43 .146 .149 .153 .I" .159 .53 

* 
.170 .174 .178 .183 .187 .t91 .1" .199 .19 .... .209 .2101 .219 ... .... .m .239 >S • 
.m .,.. .250 . 250 .261 .267 .278 .m .U6 

I .278 .m .m .292 .m ... .1112 .319 5.10 

fi .:ttHl .111" .321 .... . .,. .... .• " ."9 6.74. 
.34' .34' .867 .8ti6 .374 .388 .990 .398 .... 
.a.,. . 388 .893 .• 02 ,m .'20 .429 .... 7.01 

li .• 08 .418 .'28 .'28 ,·US .• 58 .'58 .478 7.65 
. «2 .'53 .... .• 75 .• " .496 .1>07 .518 '" if .• 76 .... .500 .!i11 .023 .635 .54' .558 " . . 510 .... .535 .54' .686 .573 .5&\ .• 98 9.66 

* 
.545 .658 .571 .584 .• 98 .611 .524 .6S8 '"'" .• 78 .• 93 .6117 .521 .635 . 64' .... .<71 to.s. 
.618 .tt28 .642 .657 .672 .6117 .7'" .717 tt .48 
. 647 .... .678 .00< .710 .m .141 .757 12.1t 

I 
.681 .897 .71' .780 .747 .764 .780 :m 12.75 
.715 .732 . 750 .767 .784 ... .819 .827 "" .749 .767 .m .804 .". .64' .858 .877 14.03 
.732 . .,. .821 .84' .859 .678 .897 .916 14.66 

n 
.817 .837 .857 .877 .896 .916 .936 .95' 15.30 
.851 .872 .892 .913 . 934 .955 . .,. . ... 15.9<1 
.885 .900 .928 .950 .971 .99' 1.01 1.04 I'" 
.919 .941 .964 .... 1.01 1.03 1.05 1.03 17.21 

U 
.953 . ., . . m 1.02 1.05 1.07 1.00 1.12 17.85 
.fjig 1.0t 1.04 1.06 1.03 1.11 1.1 3 1.16 18.49 

1.02 '1.00 1.07 1.10 1.12 1.15 1.17 1.20 19.18 
1.06 1.08 1.11 1.13 1.16 1.18 1.21 1.24 19.76 

~ 
1.00 1.12 1.1,( 1.17 \.20 I." I...., 1.28 20.40 
1.12 1.15 1.18 1.21 1.23 I." 1.20 1.31 21.Q.t 
1.16 1.19 1.21 1.24 1.27 1.30 1.3. 1.85 21.68 
1.19 1.22 I."" 1.28 1.31 1.34 1.87 I." 22.31 
1.23 I." 1.23 1.31 1.34 1.87 1.40 1.48 22.95 



CAMBRIA STEEL. 0.7 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

PEIl LINEAL fOOT. 

One cubic foot of sled weighs 489.6 pounds. 
For Thicknesscs from h in. 102 in. and Widthl from 1 in. 10 12! in. 

"'"- 1" Ii" 1," l~" ~1~1 21" 1~1 '2" iJ. 1 .. 1oa. • 

'f .638 .m .9.\7 1.11 1.28 1.44 1.59 1.75 7.65 
.850 1.06 1.28 1.49 1.70 1.91 2.12 , ... 10.20 

/, 1.06 1.83 t.59 1.83 2.12 as, 265 .. , 12.15 

{. 1.28 1.59 1.92 2" as. 2" 3.19 as, 15.30 
1.49 1.86 '" ". '" .,. 3.72 . ... 17.85 
1.70 .. , as, '" 8.40 ." '.M •. " 20.40 

Y 1.92 , ... 2" .,5 .83 '.30 '.78 5.26 ..... .. , '" .. , 3.72 •. ,. '.78 5.31 ,.,. ,. ... 
II , ... '" , .. 

'''1 .." 5.26 ,.,. '" 28." 
I ". .. , '.83 4.47 5.10 5.75 <" 7." ..... 
\1 2.76 , ... 4.14 •. ,. '.53 '" <90 7.60 ... " 

'" '.72 4.47 '". , ... <69 7.44 .lB SS.70 

II 8.19 .,9 '.78 , ... <" 7.18 7.91 a77 sa .. , .. 0 •. " 5.10 .... '" 7.65 ... , ... .." 
'''' '" '.52 '.42 <32 7.22 ... 9.03 ,." 43.35 
, I .a, '.78 5.14 6.70' 7.6fI ." 9.57 10.62 45.90 

' I< '.M , ... '06 un ." , ... 10.10 11.11 .... 
'I •. ,. 5.31 6." 7." ... 9.57 10.63 11.69 51.00 

I r'~ 4.46 6." 6.69 7." ." 10.{\4 11.16 12.27 53." 

: ~ '.67 6." 7." 8.18 ;:~ 10.52 11.69 12.85 56.10 
•• SO .. , 7." 8.56 9. 11.00 "" 18.44 53.65 

'I 5.10 U, 7.65 8.93 10.20 IIA8 "'" 14.03 61.20 

' I< ,.SO .... 7.91 '.30 10.63 11.95 18.28 14.61 "'" 'I 5.52 6.90 ." 9.67 11.05, 12.43 13.81 15.19 86.SO 
'+I 5.74 7.17 ." 10.{\4 11.471 12.91 14.34 15.78 "'86 
'I 6.9.\ 7.« ." 10.42

1

11.90
1 

13.40 14.88 ,U, 71.40 

: ~I 6.16 7.70 ,." 
".79 "'''1 ".86 

15.40 .... 7:1.9.\ 
<" 7.'11 9.57 IU5 12.15 14.34 15.94 17.53 76.50 

' II 6.59 ." 9.88 11.53
1

18.18 14.83 16.47 18.12 ,., .. , ,., ." 10.20 11.90 13.60 15.80 17.00 18.70 81.60 



••• C.A..ld:BRIA STEEL . 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
PER LINEAL FOOT. 

( CO STIN UED. ) 

'''-1 3'' 131" 31"1 3i"~ 4 t' / 4 f' 4t" 12'1 
,a I".. 
------- -----

If 1.91 >07 ,." ." ." 2.71 .,7 3.0, 7.65 <5, ." ." 3.19 3.40 .0, 3.83 .... 10.00 

7. 
>1, .. , ." '.99 '.$ <.5' '.78 6.0, 12.75 
083 4.15 ·'-47 '.78 5.10 5." .,. .06 15.30 
4,46 0.83 5.20 5.56 '.95 '32 "0 7.m 17.86 

! 5.10 5.56 5.95 .116 .60 7.22 7.55 &56 '0-'0 

1/ 6,7.1 ." '70 7.17 7.55 &l3 &" 9.00 22.95 
.116 '91 7.44 7.97 &SO '.03 9.57 10.10 25.SO 

til 7.'" 7.00 0" 0" 9.35 9.93 10.52 11.11 .. 05 
7.55 0" &00 9.{i7 10.20 10.84, 11.48 12.12 SQ.OO 

lJ 0" 0" 9.57 10.86 11.05 11.74 12.43 13.12 83.15 
0" 9.67 to.41 11.16

1 

tt.90 12.65 , ... 14.13 35.70 
II lUi? 10.36 11.1611.95 1!.75 13.55 14.34 15.1-4 "25 , 10.20 t1.1XJ11t.9IY 2.751 13.60 ' 14045 15.80 16.15 "60 

' I. IO.tu 11.7-4 12.65, 13.5:i 14AS 15.35 16.26 17.16 "" 'I 11.48 1M3 18.39 \.4.34 15.311 '62' 17.22 18.17 45.90 
It. 12.12 18.12 14.13 15.14 16.15 17.16 18.17 19.18 ,&4, 
It 12.75 1<"1 ,,·8'11 "'''1,,·00 1&06 19,13 20.19 51.00 

,/. 1<" 14.50 15.62 16.74 17.85 1&96 20.08 21.20 53.55 

: ~ WI3 15.20 16.3617.53 18.70 19.87 21.GI .. " 56.10 
1-'.66 16.88 17.10 18.33 19.fi:l 20.77 2\.99 23.22 58.<1 

11 15.30 16.58117.85 19.13! 20.40 21.68 22.95 , .. 23 61.20 

: '/ 15.94 17.27 t8.60~ 19.92 21.25 22.56 28.91 "''' 63.75 
"56 17.96 19.34 20.12 22.10 23.-18 ".8'1 "25 '63' 

' II 17.22 18.65 20.08 21.51 1 22.95 ".116 25.82 27.26 6&85 
11 17.85 19.34 20.83 ~ 22.32 23.80 "''' "78 .. " 71.40 

' II 18.49 20.03 21.57~ 2S.1I ".55 26.19 ".73 ".!7 73.95 
, / 19.1S 20.72 22.31 23.91 25.M 27.10 28.59 60.26 76.50 
' II 19.77121.41 123.06 24.70 "" .. 00 ".54 31.29 73.115 , 2(1.40 22.10 23.80,25.50 27.20 28.00 30.60 82.80 81.60 



CAMBRIA STEEL. 2.0 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LINEAL fOOT. 

(CONTINUED.) 

"""- 6" 6!" 6tIl 16!" iJ.1 ... 
6 " 6i" 6." 6i" 12" 

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

1 3.19 ." 3.51 3.67 '.as •. " 4.14 •. '" ?56 
4.25 U6 '.67 .... 5.10 

5.3
1
1 

'.53 '" 10.20 

1 5.31 5 ... 
1 

5.84 '11 .,,1 •. " . ., 7.17 12.75 ." ... ?lit ?M ?56 ?WI ." &61 15.80 
7.44 7.81 '1' .5O ." •. " '.67 10.04 17.85 

I 8.50 8.93

1 

9.85 9.?? lo.!0I I0.63 11.05 11.48 '0.<, 
;{ 9.57 10.04 10.02 11.00 11.48 II.Il5 12.43 12.91 "" 10.63 11.16 11.69 12.22 12.75 13.28 13.81 14034, , ... , 

Il.tW 12.27 12.~ lUi 1.4.03 tHI \5.20 15.78 28.'" 
I 12.75 13.ml

l 
I-f..03 14.67

1 
15.30 15.94 16.58 17.22 30.00 

18.81 15.881 16.58 17.27
1 

17.95 "'1' If lUiO 15.19 1&65 
14.87 15.62 16.M 17.10 17.85 1&60 19.3.1 ".08 35.70 

t
ll 15.94. 16.7-4

1

17.53 1&33 IlUS 19.92 20.72 21.61 "',.. 17.00 17.85 18.70 19.&5 20.40 21.25 22.10 ' .. 5 40.80 

11. 1&116 1&96 19.87 20.77 21.68 22.68 2U8 , .... .. " 1/ 19.13 20.08 21.04 21.99 22.95 23.91 24.87 ".82 45.90 
1,0, 20.19 21.20 22.21 23.22 24.23 25.23 26.24 27.25 .. " 1 t 21.26

1

22.32
1 

23.88 24.44 25.5°126.56 27.62 28.69 51.00 

1/. 22.32 23.43 24.501 25.66 26.78 27.00 29.01 3<1.12 "" : ~ 
23.38 24.54 26.71 26.88 28.05 29.22 80.89 SI.56 . 56.10 , .... 25.66 26.88 28.10 29.33 30.56 81.77 82." 58.65 

1j 25.50 26."1"" 29.83 30.60 81.88 88.15 U.48 61.20 

: ~ 26.57 27.89 29.22 80.55 81.88 88.20 U.53 ".86 "'76 
27.68 29.01 80.39 81.77 33.15 34.58 85.91 37." .. '" t it 28.69 80.12 31.55 82.99 U.43 35.86 S7.8O 3&" 68." 

11 29.75 
'1.24 "'''I "'''1'''''1 37.19 3&" 40.17 71.40 

:V "" 82.35
1 

33.89 35.43 36.98 88.02 40.05 41.60 "." 31.87 3U7 35.06 36.65 38.25 89.85 -41.« • ao, 7< .. 
1t1 82.94. 34.59 36.23 37.88 39.~ -41.17 -42.82 «.46 ".'" , 34.00 35.701 87.-40

1 
39.101 40.80! (2.50 U.20 ... ., 81.60 



, .. CAMBRIA. STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
PER LINE .... L FOOT. 

(CONTI NUEO.) 

now-
7" 7~ " 7i" 71" 8" 8:" Si" 8J II 12" ., .... 

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

1 .. ,46
1 '.62 .." •. ,. 5.10 5.26 5.42 "" 7." 

5." <1. ... .58 .,. 7.01 7.22 7.4.3 10.20 

,.. 7.44 7.70 7.>1 ... . .. 8.76, 9.03 , ... 12.75 

" 
". , ... 9.57 '.as 10.20 IO.Ml 10.1U 11.16 15.30 

to.41 10.78 11.16

1

11.53 1\.90 12.271 12.6oi 13.02 17.85 
I 11.90 "32 12.75 13.18 13.60 14.03

1

14.44 14.87 2(1.40 

1 
,." "" 14.84 IU!! 15.SO 15.78 16.26 16.74. "''' 14.8'7 15 .• 0 15.94 16.47 17.00 17.53 18.06 18.59 " ... 16.36 ",. 17.53 18.12 18.70 19.28 19.86 2O.t5 ,,« 
17.85 18.409 19.13 19.71 20.40 21.1)4 21.68 "32 ".60 

,A 
19.34 ".08 20.72 21.41 22.10 22.79

1 
23." 24.17 "" '.32 21.57 22.32 23.05 ",. 2(·5:iI 25.80 26,Il4 35.70 

"32 23.11 23.91 24.70 ..... 26.80 27.10 27.89 ..... ..... .. ... 25.50 2&.35 27.00 28.00 28.90 ".75 .foO.80 

:7 " ... 26.19 27.10 "00 "90 ... ,. 30.70 31.61 43.35 
.. 79 27." "68 ... " ".60 31.5& " .. "'<7 45.90 ,,.. "26 ".27 ".28 31.29 ",. 33.31 ".32 85.83 .&8.4.5 

Ij ".75 30.81 31.88 ",. ".00 85.« 86" SUt) 51.00 ,,.. 31.23 22.85 33.48 34.59, 85.70 36.81 27.08 ".115 ".55 , U 32." "' .. 85.06 36.23 37.(0 3&57 89.74 40.91 56.10 . 3·1,.21 85.« 96.66 S7.S8 39.10 40.32 41.M .>7/ 5&65 
II 35.70 .... "'26 ..... 40.80 42-" .. 85 44.63 61.20 

Vi 87.19 "''' ... " 41.17 .... (S.83 45.16 46.49 63.75 

"''' 40.06 41.U 42.82, 44.20 45.58 46.96 ..... 66." t tl 40.16 41.59 43.03 44.47 45.90 47.83 48.76 5iI.2<I 6&" 
Ij 41.6.') 4S.14! 44.63 46.12 47.60 49.09 5iI.58 62.07 7t.40 

II 43.14 44.68 46.22 47.76 49.30 "''' 62." 53." ".95 
44.63 46.22 47.82 49.40 51.00 52.60 ..... 55." ,. .. 
46' 2 47.76 49.41 51.06 ,., ° M.35 5.00 57.64 ".05 , 41.60 49.30

1 
51.00152.70 M.40 56.10 57.80 59.50 81.60 

, 
, 
, 



CAMBRIA STEEL. .91 

WEIGHTS OF FLAT ROLLED STEEL B~. 

PER LI NEA L FOOT. 

(CON'I1NUI.D.) 

...... g" 9!1I 10!" ", .... 12" 

f, "0 &86 ?" 
I &92 9.14 10.20 

~ 
11.16 lU2 12.15 
18.89 13.71 15.SO 
15.62 15.99 17.85 
17.85 1&28 ... <0 

1 ".56 22.95 
22.86 26.50 
25.13 ... 00 
27.'" 80.00 

1 29.00 29." "'15 
31.24 31.98 35.70 

III ".48 34.28 ... " 35.10 "'55 40.80 

If, trI.03 trI.92 ... " 48.35 
II 89.21 olO.11 ol1.12 45.00 
I f, ol!.l1D ol2.ol0 .w ... " II 43.56 ... 03 lb." 5t.00 

11 
45.75 46.86 47.97 53.55 
41.92 49.08 50." "'10 
"-10 51.32 ".54 "''' II 62.28 ".55 M." 61.20 

11 
57.11 63.75 
59.40 "-.. 
61.68 "86 

II 63.trI 11.40 

:1 6UO "'34 73.95 
"34 "" 1&50 

I I I 69.18 70.88 73." , 71.40 711.10 81.60 



• •• CAMBRIA STEEL. 

WEI~BTS OF FLAT ROLLED STEEL BARS. 

PER LINEAL FOOT. 

(co:mSuED.) -- 11" llt " H t" 11i" 12" 12!" 12,." 12f" 
.:l.,X x -,-

i1t1 .... ~~~ ----- -- -- -- -- ------ ~~,.. ,·0 
h 7.02 7.17 7.82 7.49 7." 7.82 7.98 al' .-eo' ; '.M 9.67 9.78 10.00 10.20 10.42 10.68 to.S( <' 0_, 

j' 11.68 11,96 12.22
1

12.49 12.76 13.01 13.28 18.55 I:; -
14.03 1U6 14.68 14.99

1 
15.30 15.62 I'" 16.26 ;~ 16.36 16.7-1 

17.1'1
17'''117

." la" 
laM la" { 18.70 19.13 19.05 19.97 20.4°120.82 21.25 21.67 :~x . "- 0 

~~"g 

A 
21.(l!il 21.51 22.00 22.48 22,96 23.43 23.00 ".SO o_! 

<-28.38 23.91 2-4.« 2'-97 25.501 26.03 26.56 ".09 0_ 
[!'~-

25.70 26.30 26.88 'l'l.47 28.~ 28.64 ".22 "." ~~ I "'115 "'68 ".33
1 
"'''1 30.00 31.25 31.88 '''' , . 

! .. :;: 

~I 
30.40 31.08 81.76

1 

32.<16 33.15 83.83
1 

84.53 ".22 §;g .m 93.47 SUli 31..95 35.70 86.« 87.19 37.93 .0+ 
I I ".06 35." 36.66 87 • .f6 38.26 39.05 39.84 .. " ~~:o! 37.40 ... 26 39.10 39.95 40.80 4;\.65

1

42.50 .... " R'::: 
1,\ 39.74 40.S( 41.M 42.4S 43.36 .. 06 

[i . 
«,25 45.\6 

f~ I; 42.1>1 .. " «.00 4.(.94 45.90 46.86 47.82 .. n 
I lr «.42 45."2 .... 47.45 .... 49.46 50.46 51.(8 ~~ ;.: 
Ij 46.76 "7.82 4& .. 49.94 51.00 62.06 53.12 54.19 o. . 

il.:rg-a 
~ ~. ~ 

I I. 49.08 50.20 51.82 " .. 53.56 ".67 56.78 "00 [;d. 

:,1. 51.42 "50 53.76 54.93 56.10 57.27 58.« 59.60 ~ tXS 

53" 54." ""I 57.43 58." 59.8'7 61.10 &" ~~ 
II 56.10 57.S? 58."1 59." 6\.20 62 .• 8 5375 66.03 ~::l! ~ . 

58.42 59.76 6175 65.08
1 

66.40 67.74 
'i :::.\3 

I!. 61.10
1 

62.43 • =~ .. 
I I 00.78 62.16 63.54 6ure 66. .. 70.44 ~ ."' ... 67.68

1 
69.06 ::'O~ + 

Itl 63.10 54." 65.98 67." 68." 70.29 71.7'2 7&15 <oS! II cg 
I I 65." "" 111><3 69.02 71.40 7ll.90 7U8 75.8'7 1I~:Z . 

..,.3u~ ."< 
II/ 67.SO 69." 70.86 7'2.41 78.95 75.48 n03 7&" 

u1j:wx 
~!I..!!'" 

II 7o.t2 71.7'2 73.31 74.90 7M' 7&00 "." 8\.28 "~"" I 
III 7 .... 74.11 75.76 77.4 1 ".0> SO.70 ".M 83.99 ~';'; ;~ , 74.80 76.50 78.20 79.90 81.60 88.30 85.00 86.70 ~.2 ~ 



OAMBRIA STEEL. • •• 
AREAS AND OIROUMFERENOES OF OIROLES. 

For Diameters from;' to 100, advancing by Tenths. ..... ~ -- -.-. - -
0.0 '.0 12.56M I."" .1 .OO'ISM .81416 .1 13.2025 '.8805 ., .031416 .62!1:t2 ., 13.8M4 13.194.7 
.3 .070686 .94.248 ., 14.5220 13.5088 
•• .1- 1.2566 •• 15.2053 18.8280 
.5 . 19635 1.5708 .5 15.9043 14.1872 
.6 .,.". I.- .6 16..6190 1404513 
.7 .884&; 2.1991 .7 17.8494 14.7655 
.8 .5<12., 2.5133 .8 18.0956 15.0796 
.9 .63617 2.8274 .9 18.8574 15.3938 

1.0 ."" 3.1416 '.0 19.6350 15.7080 
.1 ."" 3.4558 .1 20.4282 16.0221 ., 1.1310 3.7699 ., 21.2372 16.3363 
.S 1.3273 4.08011 .S 22.0618 16.6604 .. I.- .. - •• 22._ 16.964.6 ., 1.7671 4.7124 .5 22.7583 17.2788 
.S 2.0106 5._ .6 24.6301 17.5929 
.7 .,'" 5.8407 .7 25.5176 17.9071 
.8 .5«7 5.6649 .8 26.4208 18.2212 
.9 ."'" 5."" •• Z/.S897 ,.-

to 3.1416 6 .... 6.0 28.2748 18.8496 
.! 3.4636 <5'" .1 29.2241 19.1637 ., 3.8013 6.9115 ., 30.1007 19.4119 ., 4.1&18 7.P2!J7 .S 31.1725 19.7920 

•• 4.5239 7."" •• S2.1699 20.1062 

.5 '.9087 1.8540 .5 33.1831 20.(204 

.S ,."., 8.1681 .6 84.2119 20.7345 

.7 5.m6 &4828 .7 35.2565 21.0487 

.8 6.1515 &"" .8 36.8168 2L8628 

•• .... 9.1106 .9 . 81.8928 21.6770 

S.O 7.0686 9.4248 7.0 ."'45 21.9911 
.1 7.&177 .. "" .1 39.5919 22.'063 
.2 &1l425 10.0081 ., 40.7150 22.6195 
.S &"'" 10.3613 ., 41.8539 22.93'" .. 9.0192 10.6814 •• 43.(l()M 22.24,. ., 9.6:211 10.9956 ., «.1786 2:3.5619 
.S 10.1188 11.3097 .S .t6.3646 23.8761 
.7 10.1521 1t.6239 .7 46.5668 24.1903 
.8 1U4t1 11.9381 .8 47.7836 24.5044 
.9 11.94.59 12.2522 .9 49.0167 24.8186 

I 

~ 



7' 

... CAMBRIA STEEL . 

AREAS AND CIRCUMFERENOES OF CIROLES. 
(CONTINUItD) 

...... . - -- ..... .- cu...r_ 

"' 50.26M 25.1827 12.0 118.0978 37.6991 
.1 51.5300 25.·((69 .1 114.990\ 88.0138 ., 62.8\02 25.7611 ., 116.8987 . .,,'" 
•• 54.1061 26.0752 .S 118.8229 38,64.16 
.j 55.4177 ,."" .j 120.7628 .. ,'" ., 5&.7~ 26.7035 ., 122.7185 ... -•• 5&"'" 21.0177 •• 124.6898 89.5841 ., 59.40l68 27.8319 ., 126.6700 ...-.8 60.8212 21.6460 .8 12."" 40.2124 
.S 62.2114 27._ .S 130.6981 40.5265 

9.' 63.6173 13.0 182.7323 40.8407 
" 

",,1\388 " 11U.'i'82! 41.1549 
" 66.4761 " 136.8478 41.4690 
" 67.9291 ,S 138.9291 4J.7832 
" 89.8978 " 141.02ill "om 
" 70.8822 29.8451 " 143.1388 42.4115 
" 

n,,,,. 80.1593 •• 145.2672 """ " 73.8981 80 . .(73-/. " U7.m4 43.0398 
.8 75 .• 296 80.7876 ,8 149.5712 43.$40 
.S 76.9769 31.1018 ,9 151.1468 43.6681 

10.0 ,.,,,. 81.4159 14..0 "'- ..... ., 80.1185 31.7301 " 156.10&50 ... -., 81.7128 82.0W~ " '58.8677 «.6100 
" "''''' 82,8584 ,S 160.6061 «.92.18 
" 84,9487 .. "'. " '62.8602 ,",23811 ., 86.5901 .. "" " 165.1300 '5.5581 
•• .. 24711 ",3009 

,. 167.411ili 45.8673 
" 89.9202 33.6150 " 169.7167 46.181" 
.8 91.6088 ",,- ,8 172.0336 46.4956 
.S 93.8132 . lU.U:U ,S 174.3662 .. -11.0 96,0332 34.5675 11i.1) 176.m6 47.1239 
.1 9<'689 34.8717 " 179.0186 47.4380 ., ... ,," 85.1858 " 181..($4 .(7.7522 
" 10(1.2875 S5,500(1 .S 183.8539 ...... 
,j 102.11703 85.8142 ., ,86."'" ..... 
" 103.8689 86.'283 ., 188.6919 ./,8.6947 

•• t()s.6832 ... - " 191.1345 49.00!18 ., 101.6132 86.'566 ., 193.5928 49.32S0 
,8 109.3588 37.0108 ,8 196.0668 '9.6372 
,S II 1.2202 87._ ,S , ....... 0.$19 



CAMBRIA. STEEL. • •• 
AREAS AND OmoUMFEREINOEIS OF OIRDLES. 

(CONTll'IUItD.) 

DiaaoIIIr. .- """'- -. .- Citcuron .... 

16.0 201.0619 50.- ,'" 314.1593 62.8319 
.1 "''''1 50.5796 .1 317.3087 63.1460 

•• 206.1199 50."" .2 320.4739 68.4602 

•• ... "" 51.2080 •• ""65<7 63.7748 .. 211.2407 51.5221 •• 826.8513 6<.0885 

.5 213.8246 51.8363 •• "".1\6S6 64.4026 

•• 216.4248 52.1004. •• 333.2916 6(.7168 
.7 219.0391 52.46(6 . 7 ........ 65.0810 

•• 221.6708 .."" •• 389.79(7 65.M51 
.9 224.3176 59"" •• ... "" &5.&593 

17.0 .... ,.,1 53.4071 21.0 ... "" ... ".. 
.1 "'.6583 68..7212 .1 349.6671 ... "'. . S 292.,," 54.- •• ".."" 66.6018 

•• 235.0618 54.3496 •• 856.3273 66.9159 
•• 237.7871 .<.6637 •• 859.6809 67.2301 

• 240.5282 54."'" •• 363.0508 67.54(2 
. 6 243.2849 55.2920 •• ....... 67.858< 
.7 246.0574 55.6062 .7 369.8361 68.1726 

•• ....... 55.9208 •• '7"'" "..., 
.9 251.6494 ..... 5 .9 876.6848 ,,-

1&0 254.4690 .. "" 2., 380.1327 69.1150 
.1 257.3043 .. "" .1 .. ,,'" , ... '" 
•• 260.1553 57.1770 .S S8'i'.0756 69.7m 
•• 263.0'l20 57.4911 •• 390.5707 70.05'75 
•• 21'.6.90« 57.8058 •• 1m.0814 70.3717 
.5 ... """ 58.1195 .5 m."" 70.6858 

•• 271.7164 58..336 •• 401.1500 71.0000 
.7 274.6459 58.74'78 .7 4G4.70'i'8 71.31(2 

•• 217.5911 59.0619 •• 408.2814 71.6283 
.9 280.6521 59.3761 .9 411.8'707 71.94.25 

19.0 288.5237 59.6903 23.0 415.4756 ,. .... 
.1 286.5211 60.00« .1 419.0963 '72.5708 

•• 289.5292 60.3186 •• .22.= ,. .. ., 
•• 292.65311 60.6327 ., .,."" 73.1991 

•• 295.599..5 60.9469 •• 480.0526 '73.5183 
.5 2911.6477 61.2611 •• 433.'7361 ,,',7< 
.6 301.'i'lB6 61.5752 •• 43'7.4354 74.1416 
.7 .... 8062 61.8894 .7 441.1503 74..fM7 

•• 807.9075 ..... • 4«.8809 74.7699 

•• 311.0255 62.5177 .9 ... om 'i'5.1l!4.1 



, 
•• 6 OAMBBIA STEEL . 

, AREAS AND OIROUMFERENCES OF CIROLES. 
(CO:<O'TIN UKI). ) -. .... cu..,.,_ -. .... Clrcuar ...... 

2'" ."'''''' 1fi.3~ 2&0 615.7522 87.9646 
.l 456.1671 75.7124 .l 620.1S82 88.2188 
.2 459.9606 76.0265 .2 "'.5800 88.,'" 
.3 463.7698 76.3407 .3 629.0175 88.9IJ7l 

•• .(67.5S47 76.6M9 .j 633 . .(707 89.2212 ., 471.4$2 76.~O ., 637."'" "."" .6 475.2916 77.""" .6 642.4248 89.8495 
.7 479.1686 7l.597S .7 646.9246 90.1687 ., 488.0513 77.9115 ., 65t.4407 00.4779 ., 486.9&17 782257 .9 666.9724 00."" 

25.0 "90.8739 78"'" ".0 660.5199 91.1062 
.l 4S4.8087 78"" .l 666.0830 91.4203 
.2 498.7592 79.1681 .2 669.6619 91.7345 
.S 602.7255 79._ .S 674.2565 "0487 
•• 506.7075 79.1965 •• "''''' ""'" ., 510.7052 SO.lI06 ., 683.4928 92.6710 
.6 514.7185 8O . .fU8 .6 688."" 92.9911 
.7 1i18.1476 "'7980 . 7 692.7919 88. .... ., 622.7924 81.0531 ., 6!r7.4650 93.6195 ., 526.8629 8\.3672 ., 702.1538 93.'386 

".0 530.9292 81.&814 80.0 706.""" 94.2478 
.l 535.0211 81.9956 .l 711.S786 94.5619 
.2 689.1287 82.3001 .2 716.3146 94.8761 
.3 543.2521 88.6239 .3 721.0662 95.1903 
•• 6407.3911 "'93" • • 720.8336 ".-. , 551.6459 83.2.')22 ., 730.6167 95.8186 ., 555.7163 &'l.5664 .6 m.m"" 96.1327 
.7 559.9025 &'l."'" .7 740.2299 96 . .(469 ., 56UO« 84.1947 ., 745.060\ 96.7611 
.9 '6&11220 '4.5'88 .9 749.9060 117.0762 

27.0 57''''' ".- SI.O 754.7676 97."" 
.l 576.8043 85.1372 .l 759.6t50 97.7035 ., 681.0690 85.4513 .2 764.5380 98.0177 ., 585.3494 SS.765S ., 76!U467 98.3319 

•• 589.6455 86.0796 .. 774.3712 ""., ., 593.9574 86.= ., 779.3113 6&9602 
.6 598.2849 86.7080 .6 784.2672 99.'!l4S 
.7 ... "" 87.0221 .7 789."'" ".6886 ., ""'S''' 87.3363 .S' "'.- ".m ., 611.3618 8'1.6504 ., 799."'" 100.2168 

~ 



OAMBRIA STEEL. 297 

AREAS AND OIRCUMFERENOES OF OIROLES. 
(COSTINUEI).) 

niuIotlr. .- -. DiaalItt. - Cir<uI!_ 

82.0 804.24.77 100.5310 3<0 1017.8760 113.0978 
.1 809.2821 100.8451 .I 1023.538'7 118.4115 
.2 814.3322 101.1593 ., 1029.2172 113.7267 
.3 819.3980 101.4734 .3 103409113 114.0398 

•• 824.4796 101.7876 •• W40.5212 114.3&1.0 ., 829.5768 102.1018 ., 1M 6. 34. 67 114.6681 
.6 834..6898 102.4159 .6 1{I52.0880 114.9823 
.7 839.8\85 102.7301 .7 1007.8449 115.2965 ., 844.9628 103.0«2 ., 1063.6Ii6 115.6106 
.9 850.1229 103.3584 .9 1069.4060 115.9248 

33.0 855.2986 103.6726 37.0 1075.2101 116.1'3811 
.1 860.4902 103.9867 .1 1081.0299 116.M31 
.2 855.6973 IM.3009 . 2 1086. ... 116.8672 
.3 870.9202 1M.6150 .3 1092.7166 117.1814 

•• 8715.1588 104.9292 •• 1086.6835 117.4956 ., 881.4131 l00.24M .5 1104.4662 117.8097 
.6 886.6831 105.1"i575 .6 1110.3645 118.1239 
.7 891.9688 105.8717 .7 1116.2786 118.4380 ., 897.2703 106.1858 ., 1122.2083 118.7522 
.9 .,,,,,, 10",000 ., 11!!:8.1538 119.0664 

".0 907.9203 106.8142 3&0 1134.1149 119.3805 
.1 913.2688 107.11'83 .1 1I~0.0918 119.690(7 ., 918.6331 107.4425 .2 1146.0844 120.(1)38 
.3 924.0131 107.7566 .3 115to927 120.3230 

•• 929.4088 108.0708 •• 1158.1167 120.6372 

.5 934.8202 108.3849 .5 1164.15M 120.9513 

.5 940.2473 108.6991 .6 1170.2118 121.2655 

.7 lJ45.6901 109.0133 .7 1176.2830 121.&796 ., 951.148& 109.8274 ., 1182.3698 121.8938 

.9 ""'28 109.6416 ., \t88.4724 122."" 

35.0 962.1128 109.9557 39.0 1194.5906 122.5221 
.1 967.6184 110.2699 .1 1200.7246 I"''''' .2 973.1397 110.5841 .2 1206.8742 123.1504 
.S 9'I1l.6768 110,8982 .3 1213.039tl 123.4646 

•• 984._ tIl.2124 •• 1219.2207 \23.7788 ., 989.7980 111.52&5 ., 1225.4175 124.0929 
.5 "''''' I 111.8407 .6 123\.6300 124.4071 
.7 1000.9821 \12.1549 .7 1237.8582 124.7212 
.8 1006.5977 112.4690 .8 12«.1621 125.035(. 
.9 1012.2290 112.7832 .9 1250.8617 12.5.3495 



••• CAMB R IA. STEEL . 

AREAS A N D OIRQUMFERENOES OF OIRCLES. 
(CONTINUED.) 

-.-. - Cimlaf-... -.-. - """-~ 

.(0.0 \256.6371 125.66a7 «., 1520.5308 13&.2301 
.1 1262.928\ 125.977'9 .t 1521.(5(12 138. ...... 

•• 1269.2M8 \26.2920 •• 153-1.3853 138.8584 ., 127S.M13 126.6062 ., 1541.3360 139.1(26 

•• 1281.8956 126.9203 •• IMS."'" 139.4867 

.5 \288.2493 127,2345 .5 \555,28f.7 139.8009 

. 6 1294.6189 127.5487 •• 1562.2826 140.1153 

.7 1301.0042 127.8628 .7 1569.~ 140.4292 
.6 1307.4062 128.1770 .6 1576.8$6 140.7434 
.9 1313.8219 128.4911 .9 1583.3706 141.0575 

41.0 1320.2643 I ..... 45.0 1590.4313 141.3717 
.1 1326.7024 129.1195 .1 1597.5077 14t.~ ., 1333.1663 129.4836 ., 1604.5999 142.0000 
.8 1339.6(58 129.m8 .8 1611.7077 1ol2.31ol2 

•• 13(6.1410 130.0619 •• 1618.8313 142.6283 

.5 1352.6520 130.3761 .5 1625.9705 142.9425 

.6 1359.1786 130.6903 •• 1633.1255 143.2566 

.7 1365.7210 131.0044 .7 1640.2962 143.5708 

.8 \372.2791 131.3186 .6 I64H82& 1-43.8849 

.9 1878.6629 131.6327 .9 t66U847 lH. l99\ 

42.0 1385.« 24 131.9(69 .. , 1661.9025 1« .5183 
.1 1392.0476 132.2611 .1 1669.1360 1«.82U ., 1398.6685 132.5752 .2 1676.3853 1'5.1416 
.8 1405.8051 138. .... •• 1683.6502 145.4557 

•• t4lt.9SU \83.003.5 •• 

liii 
145.7699 

.5 1418.6264 133.5177 .5 146.084.1 

•• 1425.3092 133.8818 •• 146.3982 
.7 1432.0086 134.1460 .7 14.6.7124 
.6 14.38.7238 134.4602 .8 147.11265 
.9 14.45.4M6 134.n4.S ., 147.3407 

43.0 1452.2012 135.0885 47.0 1734.9«5 147.6560 
.1 1<$"" 185.4026 .1 1742.8351 147.9690 ., 1465.7415 135.71118 .2 1749.7Ul 148.2882 
.S 1472.5352 136.0310 ., 1757.1635 1~5973 

•• 1479.3446 136.8451 •• 17641.6012 14&9115 

.5 1486. 1697 136.6593 .5 1772.0046 149.2257 

•• 1493.0100 18<"" •• 1779.5237 149.5898 
.7 1499.8670 137.2876 .7 1787.0086 149.8540 
.6 I"""" 137.6018 .8 1794.5091 150.1681 
.9 151&.6272 137.9159 •• lare"", 150.A823 

, 



CAKBRIA STEEL. , .. 
AREAS AND OIROUMFERENOES OF OIRCLES. 

(COSTINUEO.) 

...... .- .......... ....... .- --
.&0 1809.5574 150.7964 52.0 2123.7166 163.3628 

.I 1817.1050 161.1106 .1 2131.8926 163.6770 ., 1824.6684 151.4248 ., 2140.0843 163.9911 ., 1832.2475 Hil.7889 .3 2148.2917 164.3063 

•• 1839.M.23 152.0631 •• 211iliJi149 16(.6195 

•• IM7.4528 162.3672 .5 2164.7537 164.9336 
.6 1855.0790 152.6814 .6 2173.0082 165.2479 
.7 1862.7210 152.9956 .7 2181.2785 165.5619 
.8 18'70.3786 153.3097 .8 2189.5601.4 165.8'761 
.9 187'8.0519 I"''''' .9 2197.8661 166.1903 

49.0 1885.7409 1"'- 63.0 ,.,"'" 166.50(4 
.I 1893.4<157 154.2522 .I 22101.5165 166.8186 ., 1901.1662 154.566( ., 2222.8653 167.1327 
.3 190&9004 154.8805 ., m I. 2298 167.4469 

•• 1916.6M3 155.HW7 •• 2239.6100 167.7610 

.5 1924,4218 155.5088 .5 .... 005' 168.0752 

.6 1932.2051 155.8230 .6 2!56.4176 """" .7 HI40.~2 156.11372 .7 2264.8«8 168.7035 

.8 IG(7.8189 156.4518 .8 2m."'" 169.0177 

.9 1965.6498 156.7655 ., 2:281.7466 169.8318 
50.0 IOO:U954 157.0796 ".0 2290.2210 169.6460 

.1 1971.8572 157.3988 .1 2298.7112 169.9602 ., 1979.2348 157.7080 ., 2307.2171 170.2748 

.3 198'7.1280 158.0221 .3 2.'l15.7886 170.5885 

•• 11195.0370 158."'" •• 2324,2759 170.9026 
.6 2002.9617 158._ .5 21132.8289 171.2168 
.6 20tO.9reO 158.9646 .6 2341.3976 171.5810 
.7 2018.8Ii8t 159.278'7 .7 2349.9820 171.S451 
.8 .... "'" 159.5929 .8 ""'5'21 172.1598 ., 2034.S174 159.9011 ., 2367.\979 172.4785 

51.0 ''''''- 160.2212 65.0 2375."" 172.7876 
.1 II ... "", 160.5854 .1 23801.4767 178.1017 ., 2058.,7<2 100.M95 ., 2393.1396 173.4159 
.3 _OW; 16Lt637 .S 2401.8183 173.7301 

•• 207409905 161.477'9 •• 24to.1il26 17Ul441l 

.6 11183.0723 16\.?920 •• 2419.2227 174.3584 

.6 209t.t697 162.1062 .6 2427.9485 174.6126 

. 7 ....... 162."'" .7 2436.6899 174.9S67 

.8 2107.41 IS 162.7345 .8 2445.4471 175.3009 

•• 2116.5563 163.0487 .9 "". """ 17!i.6150 
. 



800 OA.M:BBIA STEEL. 

AREAS AND CIRQUMFERENOES OF amOLES. 
(OO~TINUU>.) -. . - """'- - . .... --

",0 2463.0086 175.9292 00.0 2827.4334 188.4956 
.1 2471.8130 176.2433 .1 ""'8600 188.8097 ., 24080.6330 176.6575 ., 2846.3144 189.1239 ., 2489,.(687 176.8717 .S "".718< 189 .• 880 
•• 2498.820~ 177.18r.8 •• m."" 189.7022 ., !!507.I873 171.5000 ., 2874.7536 100. .... 
.6 2&l6.0101 177.8W .6 288f.2fU8 100.38t15 
.7 26U.9687 178.1!83 .7 2893.7917 IIlO.ti9ol7 
.8 ..... - 17&4.25 .8 """'43 191.0088 
•• 254.2.8129 17&7'" .9 2911!..8926 191.32S(I 

67.0 tMl.758& 179.0708 61.0 ""' .. " 191.6372 
.1 25007200 179.8849 . 1 ........ 191.9613 ., 2MlI.6971 179.6991 ., 294.1.6617 "22'" •• .. 78.6899 180.0133 .S 29&1.2828 192.1)796 

•• 1Ii87."" 180.321.( •• 2960.9197 192.8938 
. , ",,"" 180.&116 • 2970.5722 193.2079 
.6 260.5.7626 180.9557 .6 2980.2406 193.5221 
.7 2614,8183 181.2699 .7 "., ..... 193.8363 
.8 ..,..- 181.58U .8 !999.6241 194.1504 

•• _9767 181.8982 .9 8009.8395 19"-4&16 
1\8.0 .... 11794 182.2\2.4 ",0 3019.0705 194.7187 

.1 !fJ61.1979 "26'" .1 8028.8173 195.0929 
~ "'" .. " 182.8407 ., ..... '" 196.4071 

•• ......... 183.1549 .3 ....."'" 1116.1212 
•• 2678.M76 183.,(690 •• .... 1"" 1111""" ., 2687.8289 t83.78S2 ., 3067.96\6 196.3496 
.6 2697.0259 184.0973 .6 . 8077.1868 I!I."" 
.7 .,..- 184.,(116 .7 3087."'" 100.9719 
.8 2715.4670 184.7256 .8 3097.4847 197.2920 
.9 2724.7112 t85.0398 ., 3107.3571 191.6062 

6\1.0 2733.9710 185.3540 63.0 3117.2453 197.9203 
.I 2748.2466 185.6681 .I 8127.1492 I!I ..... ., '7'''''' 185.9823 ., 8137.0688 198.M87 
.S 2761.8«8 1"'- .3 8147.0040 1"-
•• 2711.16'75 186.6H)6 •• 8166.!I55O 199.tnO 

• '7.,.", " .. "" ., Sl6U2t7 199.4911 ., 
!789.8699 I 181.!889 .6 3176.~3 199.8063 

.7 "".l?2!I7 181.5631 .7 3186.i023 200.1196 

.8 2&:&6152 181.867'2 ~ 3196.9161 """" •• 281&01&5 188.1814 .9 _94S6 200.7478 



CAMBB [ A STEEL. 8.' 
AREA S AND OIRCUMFERENCES OF OIROLES. 

(OOXTI:iUI;D.) -. ... """"- ...... ... Ci=mf __ 

.... 3216.9909 201.0620 68.. 3631.6811 213.6283 
.1 8227.0618 201.3761 .1 3&12.3704 213.9425 ., 3237.1285 201.6902 .2 8653.0754 214.2566 ., 3247.2222 202.1)(114 .3 """'". 214.5708 
•• 3257.3289 202.3186 •• 3674.53:U 214.8849 
.5 3267.'527 ""'6327 .5 8685 ..... 215.1991 

•• 3277.5922 202.9(69 .S .... "'" 215.6183 ., 3287.7414 203.2610 ., 8706.8359 215.8214 
.8 3297.9183 203.5752 .8 3717.6351 216.1416 
.9 3308.1049 "'886< ., S""500 216.4556 .... 3318.0012 .... - 69.' ""'.2807 216.7699 
.1 :t.'I2&"" 204.5176 .1 mo.l270 217.08'1 
.2 8338.7590 204.8318 ., 3760.9891 217.3982 
.3 8349.0085 205.1460 .3 8771.8668 217.7124 
•• 8359.2136 205.4602 •• 3782.7603 218.0265 

• 3369.5545 205.7743 • 3793.6695 218.3407 
.S 3379.8510 ... - •• 3804.5914 218.6548 ., 3390.1633 !!06.4026 ., 8815.5350 218.9690 
.8 3400.4918 206.1168 .8 8826.4913 219.2832 ., 3410.8350 201.0310 .9 8837.4633 219.59711 

66.. 3421.1944 207.3451 70.0 8848.4510 219.9115 
.1 3431.5695 201.6693 .1 3859.45« "'.2256 
.2 3441.9603 207._ .2 887"0.4136 ".."" 
.3 3452.8669 2.".76 .S 3881.5084 22ll.8540 
•• 346!.7891 208.6017 •• 3892.5590 221.1681 
.S 3478.2270 208.9159 .S 3903.6252 221.4823 
.6 3483.6807 209.2301 .S 3914.7072 221.7964 ., 3494.1500 209.5442 ., 3925.8()(9 222.lt06 
.6 8504.6.'151 209."" .6 3936.9182 222.4248 ., 3515.1359 210.lm ., 8948.0413 .... "89 

67.' 3525.6524 210.4867 71.0 3959.1921 """"1 
.1 3536.1845 210.8009 .1 3970.8526 .,"'" ., "'.".. m.tl50 ., 3981.5289 223.6814 
.S 8557.2960 21 t.4292 .S 81192.71'<18 223.9956 
•• 35fi7.8754 211.1433 •• 4003.9284 .... .", 
.5 3578.4704 212.0676 . S 4015.1618 .... -.6 8589.0811 212.3717 .6 <I •• "" m._ ., 3599.7075 212.6858 ., 4037.6456 225.2522 
.6 36\0.3497 218.0000 .6 4048.9160 225."" ., 3621.0075 2t3.S14t ., '060.21122 225."" 



.02 CA.MBRIA STEEL. 

AREAS AND OIROUMFERENOES OF OIROLES. 
(CONTINUID.) -. .... """'- Iiamolow. .... """"'-

78., 4071.5041 226.1947 76.0 4536.4598 288.7610 
.\ 4B82.8217 ...... .1 4548.4057 "'.0752 
•• «t9(.I550 226."'" •• 0&660.3673 "'.3894 
.3 4106.6010 227.1871 .S ~72.3«6 239.7035 
.< 41111.8687 227.4513 .< 4584.3377 240.0177 ., m:8.249t 227.7655 ., 4596.3464 240.3318 

•• 4139.6462 ... 1l796 ., 4608.3708 240.6460 
.7 4151.0671 ..... "8 .7 4620.mo UO.96(l2 
.8 4162.4846 .... "79 .8 4632.4669 2U.2743 
.9 ,(173.9279 229.0221 ., .(6«.5384 241.5885 

78., 4186.8868 229.3363 7/., 4666.6267 241.0026 
.\ 4195.8615 "'.000< .1 ",.,'" 242.2168 

•• 4208.8619 229.9646 •• 4680.8474 242.53\0 
.3 4219.8579 230.8787 .S .(692.9818 242.SlSt 
.< .(281.8'797 230.5929 .< -4106.1319 248.1592 ., ~2.9172 230.9071 ., 4717.2977 U3.47S( ., 4254 . .(71)4 231.2212 ., 4729.4792 243.7876 
.7 .... "'" 231.5354 .7 4741.6'766 244.1017 
.8 .(277.fl2.iO 231.8495 .8 4753.8894 244.4159 ., (289.224.8 .... ,'" ., .(766.1181 2«.7801 

7'-0 .(300.8403 232.417'9 78., m8.8~ 215.0«2 
.1 .(312.4721 ... "" .\ 4190.622.& "'."" •• 4324.1195 """" •• ..,."" "'.672S 
•• 4335.7827 233.4203 .3 4810.1897 245.9867 
.< .((u1.4616 , . ."" .< .s27.4969 , .. -., 4359.1662 234.0487 .S .a39.8198 246.6150 
•• "370.86&1 234.3628 •• ~.I584 ... -. 7 .t382.511'M 234.6770 .7 48&1.6128 247.2433 
.8 4394.3341 234.9911 .8 "' .... 2.47.5575 ., «06.0918 ....... ., ....... 247.8717 

75.0 «17.8647 285.6194 79.' ~90I.6699 248.1858 
.1 «29.6635 286.8336 .I ~914.!W!71 .... "'" ., ~~·U.4680 286.2<" •• 4926.5199 248.8141 
.S ..... 2783 286.6619 • S ,,,."" 249.1283 ., «65.1 t~2 236.8761 .< ,96U828 249.«25 ., «76.9669 237.1902 ., '968.9127 249.7566 
.6 """" 237 ..... .6 '976.4084 25(1.0708 
.7 _716' 287.8186 .7 ~988.91!18 "'.-.8 .ui12.6151 ""'''' .8 5001.«69 250.6991 ., ......... "" .. " ., 5013.9891 251.0183 

- -- -. 



CAMBRIA STEEL. • •• 
AREAS AND CIRCUMFERENOES OF OIRCLES. 

(oo:m;NUr;I).) -. ... I """'- -. .~ ........... 
.,., ...."'" 251.3274 8<.0 5541.7694 """" .1 6039.1225 261.64.16 .I 55'U'" .... "'" 

.S 5OOL7IU 251.11557 . S 5568.1 .. 264.5221 

•• 506U18O """" •• MSt.ill2 ... . .,., 
•• 5'"'''' 252.584' •• 5594.6739 265.1514 

.5 1i089.5764 252._ .5 ...,.- 265.4646 

. 6 5102.2292 253.21201 •• 5ll21.220S .... = 

.7 5114.8977 253.5265 .7 5634.5171 """'" .8 5127.5819 "".407 .8 5647.8296 266.4071 

.9 5140.281S 2M.1MS ., 5661.1578 266.7212 
SI.O 5152.99'73 254.4690 85.' 5674.5017 W.0354 

.I 5165.728'/' "'.7832 .1 5687.8614 267.3495 
.2 517'8.4757 255._ .2 5701.286'7 W._ 
.3 5191.2384 255.4115 •• 5714.627'7 "".97'/9 
•• 5204.0168 255."" •• 5728.0345 """'" • 5216.8110 "8.0'98 .5 5741.4b69 "'--
•• 5229.6208 "'.," •• 57M.8951 "'-"'" .7 5242.4463 ""6" .7 5768.3490 .... -.8 6265.28'76 "''''' .8 5?81.8t8li 269.5486 
.9 5268.1«6 267.2966 .9 &795.3038 ....... 

8M 5281.0178 267.6106 88.0 -"". 270.1770 
.1 5298 .... 267.9247 .1 5822.8215 270.4911 
.2 -"'" "''''' •• -"" 270.81)53 
.S 5319.7295 258.5531 •• 5849.4020 271.1194, 

•• 5832.6650 "''''' •• 5862.9659 271.4836 ., 53-15.61112 P.59.1S14 . 5 "' ..... 271.7478 

•• ""''''' l!.59.4966 •• 5890.1407 272.0619 
.7 5371.5658 269.8097 .7 5903.7516 272.376\ 
. 8 5384.56(1 260.1239 •• 5917.8788 1\12._ ., 5397.5782 260.4380 ., 5931.0206 "'''''' 

"" Ml0.6079 260.'7522 87.' 594,4.678'7 273.8186 
.I 54 ...... 26\.0663 .1 ... "'" "'..., 
.S 5436.7146 261.3805 .2 """". 273.9469 
.8 5449.7915 261.694,7 .S 5985.7472 274.26\0 

•• M62.8840 2!!2.0088 •• 5999.4681 21"4.5752 

.5 M7li.992S "'8230 .5 8013.2M7 274.8894 

•• 5489.t168 "''''1 •• 6(m~70 275.0035 
.7 ""'2581 2tl2.9513 .7 6040.1250 275.5117 

•• 5515.4115 ... - .8 ....... 215.8318 

" ""''''' "'''98 ., ....... 2'76.1460 



304 CAMBRIA STEEL. 

AREAS AND OIROUMFERENCES OF CIRCLES. 
( CONTINUED.) 

DiamtIor. .- """'- ...... ~ """'-
"'0 """1234 276.4602 92.0 664.7.6101 28\1.0265 

.1 61195 ...... 276.7143 .1 .".,,,, 289.34.07 
•• 6109.8008 277 .... •• 6676.M41 2811.115<8 
.3 6123.6631 277.4026 .8 6691.0347 2811.9600 
•• 6137.5411 277.7168 •• 6700.MIO 200.2832 ., 6151.4348 "'- ., "".9600 290.MmI ., 6165.3«2 "''''I .6 1I'/S4. 6IlOI 290.9116 
.7 6179.2693 "''''' .7 67'9.1M2 291.2256 
.8 6193.2101 278.9740 .8 676.17233 291.5398 
.9 6207.1666 279.2876 .9 67711.:t1182 291.8&10 

8'" 6221.1889 m.w!? 9&0 6792.9087 292.1681 
.1 6235.1268 279.9159 .1 l18li7."'" 292.4823 
•• 6249.1SM 280.2301 .2 "'1569 "'7964 .3 6263.1498 280.5442 •• _8046 293.1106 
•• roTl.I849 201.1158< •• 6851.4680 293.4248 
. 5 6291.235fi 281.1725 • 6866.1471 293.7389 
.6 6305.8021 281.4.867 .6 6880.8419 29..0631 
.7 6819.3843 281.8009 .7 "".5521 '9U672 
.8 6333.4822 282.1150 .8 6910.2786 294.6814 
.9 6347.5958 282.4292 .9 6925.0206 294.9956 

00.0 6361.7251 282.7433 94.0 "'.7782 295.31197 
.1 6375.8701 283.0675 .1 6954.5515 295.5239 ., -- 283.8717 •• 6969.3106 29li.9380 
. 3 MGU073 283._ •• 69!U.I463 ""52' •• 6418.8995 284.0000 •• 599&"" ,..56" 
.5 ~.607S 28UI41 .6 701S.8019 "'88\i; .5 , ...... 284.6283 •• 7.,."" 297.1947 
.7 6(61.0701 284.9425 .7 7G4S.S214 297.'" .8 M75.32IH .... - .8 7058.4()(7 297."" 
.9 114,89.5958 285.5708 .9 7013.3033 298,1371 

111.0 6503 .... 285.8849 95.0 7088.2184 298.(513 
.1 6518.18(3 286.1991 .1 7103.1-488 2911.7'" 
•• !lO32.5021 286.5133 ., 7t 18.1950 299.G796 
.3 6646.8356 '8"", .3 7133.0068 299.3938 
•• 6561.18(8 287.14"6 •• 7148.0343 299.7079 
.5 6675.5498 287.4557 ., 7163.0276 901>1021 
.6 6689.9304 287.7&99 .6 7118.0366 800._ 
.7 11604._ 288.1184' .7 7193.0612 901>11604 
.8 6618.7388 288.8982 .8 7208.1016 800.9646 
.9 6G33.1666 288.7124 .9 7223.1S'77 SOI.rrf!l 



OAMBRIA BTEEL. 80. 

AREAS AND OIROOMFERENOES OF OIROLES. 
(COl'o71NUID.) 

>-w. . - """'- -. .... ~ 
g., ".."" 301.5929 93.0 ,....9'40 307.8761 

.1 7263.3170 301.9071 .1 , .... "" ""I" •• 7268.42(12 3O!.2212 • "'0"'" ""-... ., 1283.6391 ... "" ., 7589.2161 lm8186 
•• ""-"" ....... •• 7604.11648 809.1327 

• 7313.8240 303.1637 ., 7001293 809.4.f.69 ., ""-""I .... ", •• 7635.6096 309.7610 ., 7344.1718 ... - ., 7651.1004 810.0752 
.8 7359.8693 8(}1.1062 .8 7666.6170 310.8894 ., 73'7.f..5824 .)U203 .g 7682.U.f,.f, 310.7035 

97.0 7389.8113 8G4.7345 ".0 7697.68113 31 1.0177 
.1 7405.0059 ""'.'"" .1 m3.U61 311.3318 ., 7420.3162 ....... ., ""''''' 811.6460 
.S 7485.0922 ... "" .S 77.f,.f,.4107 311.9602 

•• 7450.8839 S05.9911 •• 7780.0166 31!.27.f.3 
.5 7466.1913 ... "" ., mS.638! 312.5885 ., 7481.51« 306.61~ ., 7l9U7M 312.90:26 ., 7496.8532 ... "" . , _ .... 

313.2168 
.8 7512.2078 807.U78 .8 7822.5971 318.5309 ., "".,,. 307.6619 .g ""'''15 318.8tf.1 

10M 7853.9816 314.1593 -
To fi Dd f, ...... he .... ble ~ ........ 0' clrwmfclC""U for la'1l" dl'lnc,.", .tw. tho .. 

~h·cn. 
CASa I. 

F", dia_nre:uor 'b,", l00.11d Ieu .two 1001: 
T ake ITOm d.e .... ble the ..... a or ci",.mf<n:~ lOt a cllcl"."" dloomctff of ... hkh 

II """.t .... h of.he Ji...,., d1o.m., ..... 
To obu.l" Ihe mjulte<! a,e. Or clrcumf • ..,,,,,,, .... ulliply Ill •• ,..10 found by HlO 

.nd .be clreumf"..,nu 10 found by 10 • 
• ' or E ...... pl •. _ Wha ... ,'''' ..... and circu",r'n:"oo CI)n" .. pondi", '0 a dUlI""'.r 

of"""'? 
Fro ... be tabla the ..... and cliaomr .. ,,~ foo- dj&ll>et« .:i.' a .. 1 r.b-Ui817 and 

lU.I!I91. nerd ...... l6St68.17 and IUI.WI an: 1M_sod clra .... f ........ r.:q .. lm. 

CASa II. 
For d:'m.,e ... a_'or tban 1(0): 
I),yide .he al""" dlame •• r by a"y con"""I .. t f."".. _bM:h wm ai ..... a quotient 

• diamoter found In the table •• nd ta~" from Ih~ .... w.. . he area ".. circ .. mfc," .... for 
.bit diameter. 

To obWa the mjuil"<:d uta or cimllale ...... multiply t"" ....... rou.d by the 
oq"" .... 061lw: bet".. and the cl • .., ... r"",""", 10 foulld by the faa.or. 

For Enmple._What is.be &lu..Dd circtl ... r .... o>a _poodl"l '0 • dia.mlOler 
011915:11 

I ~ + S _ «II . From 'he ,ab/ ... nd Cue I .he a .. a aDd clrcumr"",,, .. ror dla ... _ 
.... 001 . rc !WI 166.116 and 207(l5.1lI. Th ... fon:: !WI 166.!t5 X g _ lI086412.r» _ ., •• 
requil"Od , aDd 207~.'lI:S X 3 _ ruM.7'9 _ circuml'e . ... ..., mjoired. 



... CAllBllU STIlEL . 

LQOA.RITH:rdS OF NUMBERS, FROM 0 TO 1000. 

N O. 0 • , • • • • 
• ...u 
" {lJ';~2 

" ~'" 
" 110W 

" WIO! 

" 113111 

" """ " ~88 

" ".. 

" 
,,, .. .. "'" 

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

" 4~r,oo 

" <C .. 

-" 41:;G7 

., ."" 
" -" 61119 

" -" "'" 
" """ .. -~ 6j863 .. ..... 
" .,." .. 611~ .. "'" " """ .. ,,~ . .. "'" 
" 68181 .. 17117 

" .." .. .... .. .. .. .. "'" .. 1lbUI ., "'" " '"'' " -



OAMBRIA STEEL. 807 

LOGARITHMS OF NUMBERS, FROM 0 TO 1000. 
(Oontlu\led) 

• , • , • , • , , • 
" 74741 .. 7Mll 

" ''''' .. 77011 

" m4Z 

., 7Sl61 

" ~'" 
" --ro """' " 81m 

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

" , .. " 
'" """ " &'i6i2 

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

" "'" " "'M 
" "'" " QO'>"":;I .. ."" 

" "'" " 
,,,,. 

" """ " ."'" 
" "'" " """' " &1398 

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

,,,,n 
'" .. ~, 
" '"'' " "'" 
" on" 
" "'" '" 

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



aoo CAMBRIA STEEL. 

NATURAL SINES, COSEOANTS. 
TANGENTS, ETO . 

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

."'"'" Inllnlte. ."'"'" ... ",,, ,."""" 00 ."""" M:l.i7S16 ..... ,.- .OW,. 

.006818 171.88831 .006818 1.0000'1 .""'" .OOS= IIH>9:JOt ...", , ..... ._, 
00''''' s:..O:HOOU';) • 011636 U)lOO7 . ..." 
.OHM-. (i8.'''73«l .OI-tl>l5 1.00011 .""" 
.OI7,j.j2 ~7.2118688 .017456 l.Ooo15 ..... 00 ""mo, .9.11406:! ."""" 1.(lOO'.!1 .000000W .""" 42.~[)713 .0'.!$Ti~ ... m" .mm 
.0261i7 l8.::lI1MO .026186 ,.." .1I"J9t'.J7 . .,.., &.I.sttl316 .""'" I.OOOI~ .... '" .0:<11\19'1 81.2117577 .OOMO 1.OOOM .""" 
."""'" 2S.6M'108 .00.1921 um" .""" 00 .""" \!6.~IO .""'" um" .""'" .001713 2H.0621z} .0.11)747 , . ..., .999171 
.().I3(I19 Zl. n:.'.>86 .0136Gl ,.- ..,"" .""'" 21.493676 ,0.16(176 1.0010!l .\QM7 
.0.1')131 2O.23O'..JS.I ,(1.19491 1.00122 .""" 
. = 19.10i3ZJ ..... 1.00l37 ."'"" 07 
.Obl>2U 18.102G19 ."'"'" U lO l[,3 .'.I9847:l 
. 0£>8145 17.19&13-1 .""' . UXlI&'J .""'" .061019 16.S8Ol08 J)61163 1.IXll87 .998131> 
. ..." """'" .""'" ,.". .9'J7351 .""'"" 11.9(',7882 .""""' ''''''' .99Ti63 

.009'156 .,."" 1.00214 .9!!76G1 00 ."""" .""'" I.ClO:!6.."> .9'J7357 

.Q75M9 .U'iaTI6 ,.- .997ill .""'" .I)j8'i02 ,.""'" .9OOIl17 
.1lt!13.'f.1 .08162'.1 ,.""" .""'" .0IHU>8 .... '" 1.000.::.7 .!I96+I.j 

.()8';lOG U.4'73713 .067~gg 
,.,., .9961115 O. ."""" 1l.1Qol.1i.1(l .000421 , ..... .9OCiOO7 

.&moo 1O.7Mo188 .""'" ,.- .99.';(;11 ....... 10.433-131 ."""" 1.00<163 .""'~ 
.098741 10.127522 .""" I.rom ,1195113 
.IOl63:i 9.8311227 .102I~ ,ooon .""" 
.l~ 9.5667i'Z2 .106104 u"'" .w"" O. 
.IOHZI 9.:»91009 .,- ",roo .'»1214 
.llrol3 U1651!i12 .11011!l0 l.1l00H .""" oa 

0 - .... , ...... ,1 -, _ . .... 0 

For I'UIlCUOW< rrom 83"-10' to Il(P read trom boI.tom ot tab le upward. 



CAMBRIA STEEL. .09 

NATURAL SINES. COSECANTS, 
TANGENTS, ETO. 

... -" .... , - 0 

.1l8X13 8.8336715 1.(I00.I7 .!I'l3.}i~ 

.116093 8.61371101 " .. " ."""" .118982 .. "."'" lOO7l~ .-
Hm:'1 . """. •• 1.00787 .'.l\WS7 
I .OOS::;; .!l9182ll ,- .9\11......, 
U))IIO'l .1III1(l61 
UlO912 .".., 

,.,.., 
. - •• 1 .01l:rl~ ...... 

1.01067 .98\10142 
1.01111 .Il80016 
1.01ll.,(j .,."., 
1.01~ ... '" 
1.01217 .e676S8 ., 
1.012'#1 .= 
1.01432 .986762 
1.01391 ...... 
I.Ul440 ..... , 
1.014'.11 ...... 
UIIM3 ..... 80 
1.01${> .\18-1298 
1.01649 .9S'!781 
1.0171,3 . ..,.. 
1.(117::.8 .il8:ml 
1.01815 .1IS2178 

1.01.872 .981627 
l.V1930 .981068 
1.U1989 ...... 
1.0204'.1 .",." 
UYlllO .W~U 
Uo2171 ."'''' 
,=< .978148 
1.fl2'l9S .977539 ,- .9769'21 
Hl2428 .... aM 
l.f12l91 .97w..2 ,- .970020 

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

For I\JnctiollS!rom 770.10' 10 Sif'.scY re&d rrom bottom of !.able upwud. 



31. CAMBRIA S TEEL . 

NATURAL SINES , COSECANTS, 
TAN GENTS, ETa. -, "'-' ""'" ..... 0 

.""'" ~ .331475(1 ,..,'" .97-iS70 

.""'" ~.Zi47()66 HI2700 .'.173712 .""'" U11GS18 I.reao . .,.., 

.""" 4.16.l2!l'.l8 U12&12 .9'r:lS70 

.2131M 4.112'1614 UrJ914 .971687 

.216211 4.06H1700 UI'.!967 .""'" 

.211m3 l.O3001 .tm296 

.~ 1.00137 .""" .~,17 1.03213 .""" .2:i8618 ,rom .'.168148 

.261723 ... """ .967415 .,...,. 1.00-117 .900675 

.26~~ S.732O.Al8 1.oo.J2S ."'''' .271009 •. ""'" ,- .96M69 

.2.419{o S.&l711Wi 1.03001 .,.. .. 

. 277825 .. '""'" l.oanl . ...., 

."""'" 3.fi600749 ,- .96".z8.Ill .,.,.., .. "'"'" l.I)39H ...... 

.286745 S.487U« ,- .961262 , . 

. ""'" 8.'H9.)I20 U)t1I7 ...... 

. 200M2 Ul23626 '''''''' 
._, 

.2!I6'.!H U7~ 1.012'J1j .""" .""'" .""'" 1.Q.l3S~ .00"'" .= ,.""'" 1.I}Hn .9571M 

.305731 1.01009 ."""" .00'1914 U)I663 .""'" .312101 LOti.'>; ."""" .81[):.'9'.I l.().I853 .'¥>3717 

.31&,;00 UM900 .",.. 

.on"" 1,0000I7 .961961 

.321920 1.1l614~ .961067 

.3'.!8139 ,- ,,),'J()I~ 
.331S601 l.o.;M7 .iJ.I9'2-I3 
.S3-I595 1.0M49 .~"'" .M"'" 1.(Kj,',(i2 .9017W7 
.3411]71 I.IlliG.'>7 .~"" 

.'"'" 2.110421($ 1.0fi' 62 .9015519 
.S471i85 ,.,"'" ,- '"'" .""'" 2.8(1(12$.19 U){fli6 .913«19 

0 - ""'" ""-' -, -, ... 
For t\mc1\0118 from W"-IO' 10 no.q noad from bottom of table up.,ro} . 



CAMB R IA STEEL. on 

NATURAL SINES, COSEOANTS, 
TANGENTS, ETC. 

0 ... .... " ..... ' ...... ' ... " .... 0 

.3.'>1 11 9 2.82391211 ,.- .tl2641 

.M7396 2.718)1\18 \.06I\1:i .lNl666 ...... 2.ml54 18 , ..... .~"'" 

1.06U8 ...... 70 
1.~1 . ...". U..., .007687 
1.06761 . .,." 
1.0G8i8 .""" ,.- .1m6111 

I" 1.07llt. ..... 
1.07"".J5 .= ,.- .931480 
\"'"141"9 .1100118 
1.0700'l .""'" 1.07W .= 
1.07853 .ml8.\ .. 
Ur.9111 ...... 
\.0tI10'.! .m .. , . ..", .""'" 1.0!'I3'10 .w.!2762 , ..... ."'''' 
, ...... ..... " 7 
1.087"71 .919:lM ,.- .918216 

U"''' .917060 
\.O'.IISJ .1116896 
1.~9323 .914~ 

, ,- .1I1s.:;.&5 
, "" ,- .1112358 

1.09700 .9111(i.l 
l.~ ..... , 
1.100n .'JQ57M 
1.10189 . ..,'" 
1.10038 ..... I"' 1.10488 . ...." 
1.10&10 .-1.I1J71l3 .""-'" 1.109-17 .1l(lI32') 
1.11100 ...... 

I ~ 0 .... .... , ...... ' -, .... , ... 
Yor fIlneUOIlI from 6-1°,11), \0 7fI'.'CJ1 reM!. from bottom Of table uPlfWord. , 



31. OAMBRIA STEEL. 

NATURAL SINES, OOSEOANTB, 
TANGENTS, ETO. 

I.U200 .8987~ 
1.11419 .897~IO 
l.IWi9 . ..." 
1.I17~O ."'''' 1.111103 .""'" 1.1:Jl67 .""-'" 
1.12233 .891007 ,moo ....., 
1.12.5068 ....." ... "" .88iilll 
1.12910 -, , ...... ...... 
1.13".57 ...,., 
1.1M33 .88Wi8 
1.13610 ." ... " 1.13789 .878817 
l.IS9'iO .87i~2b 
L!41W .876006 

1.1-1335 .8i4lm 
1.l~21 .""" 1.147(\7 ..,,,., 
I. H896 .871l3.'.6 
1.10ClS{; .... ~ 
1.11ll77 .S67H6 

1.11»7(1 -~ 1.1Mi65 .8&1M1 
1.l~1 .863102 
l.l6O.'l9 .8616211 
l.lC2M .80014g 
1.1&100 . .,.., 
1.161',6g .3,;71&7 
1.16868 '"'" 1.I7070 "'n~ 1.17.'83 .-... 
LI;~93 .M1Il7 
1.l77Q4 .~"" 

1.10918 .~"'" 1.18133 ..... 
1.18350 .U1951 

... 

• 

64 

• 



OAMBRIA STEEL. 313 

NATORAL SINES, OOSECANTS, 
TANGENTS, ETO. 

• ... -, I -, ....... ' ...., ..... • 

.G370i'll ,..,. .st3:n1 

.611167 I.l87OO .81lS"o!:> 

.(;-15250 1.10012 .... '" 

.(;-19100 1.19236 ..... " I 1S7 

.G..:i3531 1.19163 .!l"JOOS:l 

.&:.nlo 1.10091 .""" .6611'!86 1.199"./1) .""" .~ 1.20162 .&"'"..l17 

. {m)'2S:i .. """ ...... 

.67 1;;~ 1.20022 .= " .6i87t9 1.2..>:S.."h Jm4l11 .'""" 1.21Q9'} .&J;",i70 

.687281 U I!!41 .82-U26 

.1191573 l.21bSt .il2217;; 

.1l'X>881 1.2J.830 .... " 
1.2:Im .819152 60 
1.223"!1 .817-® 
1.22.)79 .8!1>8)1 ,,,.. .81411(;-.. "., .8121ZJ 
1.Zl3t7 .8Un".!! 

l.~ .8Il0017 .. 
1.23800 . ""'" 1.21131 .""'" 1.21100 . ..." 
1.2tOO9 .&12123 
I.~I~HO ..,.., 

, 1.3270448 1.25211 .""" " 1.31ooHI 1.2."itW .7008B2 
1.311l()l6 1.2;>767 .itl.jIZl 
1.300""--'"1 1.200H .= 
1.2');)1057 .. - .79ISi'll 
1.2876«7 1.\$15 .789796 

L_ .';88011 •• 1.27191 . ,86211 
1.27483 .781116 
1.277i8 .""" 1.28:175 .~ 
1.28374 .nfh13 01 

• .... 1 
..... Ootu'lQ~ -, _ .. au. • 

For functions from h1Q·IO' to 570.JO' read from boUom of u.ble UPW8.l"d. 



r 
314 OAMBRIA STEEL. 

NATURAL SINES, COSEOANTS, 
TANGENTS, ETC . 

... " 
1.28676 .r.7I46 
,."." :Ti1'>312 
,.",., .m ln 
1.29..">97 .771625 .""" .769771 .- .767911 

1.lI0541 .7660j..\ 
1.3066\ .764171 
1.31183 .7622\1'l 
1.8l:i09 .76Q.106 
1.81831 • 7:-.e.sH 
1.82168 .7{,6615 

1.1mO\ .75-1710 
,.".. .7Sm.s 
1.33177 .,,.,., 
I.ml9 .7t8966 
I.S3.'lI'I .711M 
1.SI'm .''''''' 
1.Sl5ro .H31tS 
UH917 ,74111J,; 
1.s:>214 .= 
1.3:;631 .137m 
t.35997 .""'" um, .733:m 

1.S6733 .731~1 
1.87 1~ .=m 
1.8i-181 .7'!7374 
1.37860 .n:.:I04 
1.38212 ."",. ...... :m3:i7 

\.39016 .71!1l10 
1.89100 .717316 , ..... .71!>286 . .". .713251 ..... .7\1200 
U1012 • 709161 

1.(1421 ,7(l711J1 

SiM. 

, 
, 

o 

., 

.0 

I .. 

48 

47 

, 46 

I •• 
, 



CAMBRIA 6TEEL. .>6 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS AND REOIPROOALS . 

••• "- ~ ... "~ .... ~ ..... ... -, , , , 
• , , 

" , ~ , 
" , 
" , 
" , 
" 

, 
" '00 ., "'""'" 
H '" .(I!Kl!(lOO91 
H '" .='" 
" '" . ..-n 
H '" .07 1~28571 

" '" .-" '" . """"'" H "" .'"""'" " ." . """""" 
" 00' .00!l6311>i'.I 

" "" ... .""""'"" " 4H ,., .o-l';6IMS 

" '" '"''' .().I51M{>15 

" "" 12167 .o-I3H8261 

" f>j6 "'" .().I1006667 ,; M ''''' . ......,. 
'" 6,6 17576 .0081615."\8 
V ;29 "'" .00;1)37007 
2S '" 219;;2 .005714'l86 

" ,n "'" .00118271>9 

" ... "'" ."""'" 
" ~, 29791 .000 .. l5B06:i 

" '''' 82768 .OO12eoOOOO 
M '''' "'" .""'""" " "" 

,,,.,, .029111;(;1; 

"' 1m ($1> .()l8.J7H29 

'" 
,,,. 

""" .00777"i7711 

" H" """ .fJZ1rr.rrm 

" UH Mm .0263IS789 

" 1521 "''' .0"l56110'.l6 , 
" '''" """ .. "" ,.'" 
" litH ''''''' ., 1819 '''"' " , .. 8:0181 ., "'"' 91125 .. 2116 """ " "'" ''''''' " "'" 1I1)509'l .. 2 101 1I,&\9 
ro "'" ""'" " ... , IS2Il51 

" "" ..... 
ro "'" '''''' M "" 1~7(tH 

'" '"' loonS 

" .. " 17501116 

" .," 18(;193 

" "" 196112 

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



816 

"' " '" ro 

" ro 

" " " " '" " " " " " " " " " M 

" " ~ 
" ~ ~ 
~ 

" " 00 

" " 00 

" " 00 
W .. .. 

'00 

'" "" ". '" '" , .. ,m ". '" 110 
m 
HZ 

"" n. n, n, 
n> n, 
no 

CAMBRIA. STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS, AND REQIPROOALS . 

" ... 7.7.t.;(lfR1 . 016006667 

""'" 7.~10'2~97 .01639301-13 = .. 7.874OO7'J .01 6129002 ",m 7.~i2:>3~ .01 5873'jI6 
21121-1-\ ''''''''' .01M20000 
'l1 16t~ 8.00~2:m .00W$U.llS 
28j496 8. IZIOOSI .01&151515 
=ro 8.1~ .OIlt>2;3TJ 
3BI3:.l $.216'2113 .01 1700882 

"'''' ''''''''' .~l.J.l !l'Z;M 

.m ""'" 
, ... , 3.'ian , 

f:i1~1 373:148 

"" ".,., 
M76 40Cr.!'! ! 

"'" 4211'17':' 
5776 438976 
w.o 400.;.'1:} .. , 4745..'12 
6t41 .-
'''' "",. 
(i.~l f>3141L 
sn l 5(;1368 .... 671;87 
;o.~ b'!.l701 
"M 6H12.'i 

"" ..... 
75&.1 {o.'.o8.:;OO 
77401 681472 
7(W rolm 
"00 ".,. 

"" :;;;;;";71 

"" r..., .,,' 1(/13.)7 .... "'"" ""' &'i7375 
1t216 '''''' ... 9126711 

"'" 9U\92 .., .. "'" 10000 '000000 , .. , 1<0.001 

'"'' 1061ClOS ,..., 1(11l";m'7 
10816 1121S1'tl 
1102iJ IlS76"!5 
11 2M 11 91016 
lHI~ l Z2:iOIS 
U 6&1 12:>'1712 

'"" 
,,..,, 



,~ 

'" ,~ 

,~ 

m 

'" 12~ 
m 
us 

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

'" ,~ 

'" '" '" ].12 

'" '" '" '" '" "s 
'" "" '" '" ,~ 

'" 155 

"" 1 ~7 
,~ 

'" '00 

'" '" ,~ 

'" ,~ 
'" ,~ ,~ 

'" ,ro 
lit 

'" 173 
IH 
17~ 
1,6 
m 

'" li9 

CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROOALS. 

14400 
H611 
''',. lM2? 
16316 
1~2I) 
1~,6 
16129 

""" 1&>11 

"''"' m61 
1;~21 
17GB9 " .. 
"'~ '''00 1876'.1 
10011 

"'" ,..,., 
H •• , 
~,. -, 
:.10736 

""" 21S16 

""" ", .. 
2?D1 

"'''' ""'" "'M " ... Z3716 
21(l'lS 

""'" 2Hi49 
21.001 

""" """' '''''' 26'~" 

""" ""'00 27n; 
r,,,,, 
r,,,, 

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

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

1l.8:l21rt.l6 
11.87-13421 
1\.9163153 
1l.!l;82OO1 "....,. 
l2.().IIMlI6 
12.0!':»I00 
12.12-13567 
12.11SOO2:"o1 
12.:106.'Xi66 

." 



3'. 

' 00 

'" '" ' 00 

'" ,% 

'" OW 
,~ 

'" "" .n 
"" .. 
"" "" ~ 
"" "" "" 210 

'" 212 

'" 214 

'" ". '" 21& 
219 

'" '" 'n 
'" ~, 

'" .. 
m 
m 

'" "" ~, 

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

CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROOALS. 

4 1100 
4Kt21 
41!>l1 

"'" 45796 
<W'l'li ."'" ..." 
4. 521 
( '7%\ ..... 
"'" """ 4\1729 
501.6 

""" M0'l6 .,'" .,.,. 
lY'AIi 

.""" "'" ""'" w'" !\-17M 

"'" "'" "'" "'" 67121 



CAMBRIA STEEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS AND REOIPROOALS . 

• •• 



8.0 

"" on 

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

'" ". .. " 
'" '" '" ,~ 
'" '" '" '" '" ". 
'" '" '" '" '" "" ". 
'" ,u 
'" '" '" '" '" '" ,~ 
'M 
'" '" '" .. 
'" '" '" '" 

CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
OUBE ROOTS AND REOIPROOALS. 

,"'., 
96'21 

"''' 00"" 
""~ "'" "'" ,.,'"' IOHZI 

IOI,6! 
lre~oo 
103011 

""'" ,-
104976 
10662-'> 
106276 ,
,~'" 
108241 

''''''' ,-, 
""'" llOS8ll 
1115M 

"'''' 112096 
1lSS6~ 
IH2H 
IH9'l1 

"' . ., 
Jl6281 

" .... ll1M~ 

'''''' Hmo 
119716 

"'''''' 121ml 
121801 ,"'..,., 
""'" "''''. ,moo 
12S3l6 

""''' 126716 
m«9 
1281f..1 
12!181l1 



CAMBRIA. STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROOALS. 



a •• 

". 4:=1 
4'" ." ., 
'" .~ 
.~ 
.~ ", 
"" '" '" .. 
'" '" '" '" '" '" .., .. , 
'" U3 

." ." ... .n ... ... 
'" .." 

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

'" '" '" '" '" '" '" 476 
on 

'" '" 

CAllBBIA. STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
QUBE ROOTS AND REDIPROOALS. 

176400 , ..... 
Iron 7461St61 

" ... 7&151+18 

" ... ", .. " 
1'M'l6 i62':!5(f;!~ ,..,. 767656'.l:.> 
18\476 77l108i76 ,."" 77&USl 
18:1181 i&lO'27~ ", .. , """'" "' .. 18.5.61 , .... 
W4"9 

''''''' ""'" ,-,..., 
l QI~1 
J\I'li'l1 
,.." 
l!lHSI 

"'M' 1911219 
1117136 

""" 11I6'.l16 ",,.,, 
...",. 
201001 

""'" ""'" """" '"'''' :D51H1 

""'" """ "'"' "" .. 210681 
:!IIroo 
21~1 
213«1 
21156') 
21Y./'l111 
216'22.~ 
2l71~ ,,"'" 2111(rlt 
219!H11 
mm 
~~, 

""" """ ,.,,, 
""" tllfii6 

""" """ "'"' 



.., 

." 

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

'W 
.~ ... 
.~ ". '" 000 

"" "" "" "" oro .. 
"" .. 
"" '" '" IH~ 

'" '" '" ". ,n ". 
'" ,~ 
'" '" '" '" '" '" &n 

'" '" '" '" '" '" '" OM 

'" '" '" '" 

CAMBRIA STEEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS AND REOIPROOALS. 

"..., ,.,'"'''' 231361 7.~!6S8 

""" 7.&fO{o9-I9 

""" 7.8-1OOIM 

"'''' 7.8.'>H2H 

""" 7.~1 

""" 7.86=~Z 
23,169 7.8671ll80 
23814-1 7.8n9'.i\4 
238121 7.8;8368-1 
2Wl 00 
2U(l81 

""" ""'" ""'" -"" 2~OO16 

""" " ... ".," 
"""' 2.'>1001 

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

"'00 261121 "", .. 
2GS169 

""". '""" ""'" ""'" """ , ... " 
","00 
271-1H 
m ... 
~"" 274;';76 

~"" 2766i6 
mm 
~"" ~.'n .... 
261961 

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

• •• 



824 CAMBRIA STE EL. 

SQUARES, CUBES, SQUARE ROOTS, 
COBE ROOTS AND RECIPROCALS. 

No. Squares. Cubes. Squar. Roots. Cub. Roots. Rociproeals. 
-----

540 291600 157464000 23.2379001 8.1432529 .001851852 
l>!1 292681 158340421 23.259-1067 8.14827~ .00 184842\1 
5~2 293764 159220088 23.2808ll35 8.1532939 .001845018 
543 29-1849 160103007 23.3023604 8.1583051 .001841621 
544 295936 160989184 23.3238076 8.1633102 .001838235 
545 297025 161878625 23.3452351 8.1683092 .001834862 
546 2981\6 162771~36 23.3666429 8.1733020 .001831502 
647 299209 163667323 23.3880311 8.1782888 .001828164 
648 300304 164566592 23.4093998 8.1832695 .001824818 
549 301401 165469149 23.4307490 8.1882441 .001821494 
550 ~02500 166375000 23.4520788 8.1932127 .001818182 
551 303601 167284151 23.47il3892 8.1981753 .001814882 
552 30n04 168196608 23.4946802 8.2031319 .001811594 
5·';3 305809 169112377 23.5159520 8.2080825 .001808318 
551 306916 170031464 23.5372046 8.2130271 .001805054 
555 llO8025 170953875 23.5584380 8.2179657 .001801802 
556 309136 171879616 23.5796522 8.2228985 .001798561 
557 310249 172808693 23.6008474 8.22782i>! .001795332 
558 311364 173741112 23.62202J6 8.2327463 .001792115 
559 312481 174676879 23.6431808 8.2376614 .001788909 
560 313600 175616000 23.~3191 8.2425706 .001785714 
561 R14721 176558481 28.6854386 8.2474740 .001782531 
562 315844 177504328 23.7065392 8.2523715 .001779359 
563 316969 178453547 23.7276210 8.2572633 .001776199 
584 318096 179406144 23.7486842 8.2621492 .001773050 
565 319225 180362125 23.7697286 8.2670294 .001769912 
566 320356 181321496 23.7907545 8.2719039 .001766784 
567 321489 182284263 23.8117618 8.2767726 .001763668 
568 322624 183250432 23.8327506 8.2816355 .001760563 
569 323761 184220009 23.8537209 8.2864928 .001757469 
570 324900 185193000 23.8746728 8.2913444 .001754386 
571 3261141 186169411 23.89.)6063 8.2961903 .001751313 
572 327184 187149248 23.9165215 8.3010304 . .001748252 
573 328329 188132517 23.9374184 8 .3058651 .001745201 
574 329-176 189119224 23.9582971 8.3106941 .001742160 
575 330625 190109375 23.9791576 8 .3155175 .001739130 
576 331776 191102976 24.0000000 8.3203353 .001736111 
577 332929 192100033 24.0208243 8 .3251475 .001733102 
578 834084 193100552 24.0416306 8.3299542 .001730104 
579 335241 194104539 24.0624188 8.3347653 .001727116 

680 336400 195112000 24.0831891 8.3395509 .001724138 
581 337561 196122941 24.1039416 8.3443410 .001721170 
582 338724 197137368 24.1246762 8.3491256 .001718213 
583 339889 198155287 24.1453929 8.3539047 .001715266 
584 341056 199176704 24.1660919 8.3586784 .001712329 
585 342225 200201625 24.1867732 8.3634466 .001709402 
586 343396 201230056 24.2074369 8.3682095 .001706485 
687 344569 202262003 24.2"..80829 8 .3729668 .001703578 
568 345744 203297472 24.2487113 8.3777188 .001700680 
689 346921 204336469 24.269322'2 8.3824653 .001697793 

599 348100 205379000 24.2899156 8.3872065 .001694915 
591 349281 206425071 24.3104916 8.3919423 .001692047 
592 350464 207474688 24.3310501 8.3966729 .001689189 
593 351649 208527857 24.3515913 8.4013981 .001686341 
594 352836 209584584 24.3721152 8.4061180 .0016&%02 
695 354025 210644875 24.3926218 8.4108326 .001680672 
596 355216 211708736 24.4131112 8.4155419 .001677852 
097 356409 212776173 24.4335834 8.4202460 .0016751!42 
598 357604 213847192 24.4540:{85 8.4249448 .001672241 
599 358801 214921799 24.4744765 8.4296383 .001669449 
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CAMBRIA S TEEL. 3 •• 

SQUARES , CUBEB, SQUARE ROOTS, 
OUBE ROOTS AND RECIPROOALS. 
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CAMBRIA. STEEL. 
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CUBE ROOTS, AND REOIPROOALS. 
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OA.l(BRlA. STEEL . 

SQUARES, OUBEB, SQUARE ROOTS, 
OUBE ROOTS, AND REOIPROCALS . 
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• 80 CAMBRIA STEEL . 

SQUARES, CUBES, SQUARE ROOTS, 
OUBE ROOTS, AND REOIPROCALS. 



CAMBRIA STEEL. 

SQUARES, QUBES, SQUARE ROOTS, 
QUBE ROOTS, AND REOIPROQALS . 
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332 

Grains. 

1. 
27.34375 

437.5 
7000. 

784000. 
5680000. 

Grains. 

1 
21 

480 
57jO 

Grains. 

1 
20 
60 

480 
5700 

CAMBRIA STEEL. 

WEIGHTS AND MEASURES. 

AVOIRDUPOIS WEIGHT. 

UNITED STATES AND BRITISH. 

Drams. Ounces. 

.03G57 .002286 
1. .0625 

16. 1. 
256. 16. 

28672. 17!12. 
5i3440. 35840. 

POll.~ds. 

.000143 

.003906 

.0625 
1. 

112. 
2210. 

Hundred
weigh~ 

.0000012~ 

.011003488 

.00055804 

.0089286 
1. 

20. 

1 pound avoirdupois = 1.215278 p ounds troy. 
1 net ton = 2000 pounds = .892857 gross tons. 

TROV WEIGHT. 

UNITED STATES AND BRITISH. 

Pennyweight. Ounces. 

. 041667 .0020833 
I. .05 

20. J. 

Gross Tons. 

.000000176 

.000001744 

.00002790 

.0004464 

.05 
1. 

Pounds . 

.0001736 

.0041667 

.0833833 
240. 12. 1. 

1 pound troy = .822857 pounds avoirdupois. 
175 ounces troy = 192 ounces avoirdupois. 

APOTHECARIES' WEIGHT. 

UNITED STATES AND BRITISH. 

Scruples. Drams . Ounces. 

. 05 .016667 .0020833 
1. .333333 .0416667 
3. 1. .125 

24. 8. 1. 
288. 96. 12. 

Pounds. 

.000173611 

.0034722 

.0104167 
\l833'l33 

1. 

The pound, ounce and grain are the same as in troy weights. 
The avoirdupois grain = troy grain = apothecaries' grain. 



OAM B RIA STEEL. 3.' 

WEIGHTS AND MEASURE8--00ntinued. 

1,INEAR MEASURE. 

UNITED STAT ES AN D BRITI SH . 

, .... I ,~ '''''' .... "' ..... I 1;_ 

, .""" .wn, .""'"" .00(112626 .00001578 
12 .. "'" ."""" .OOIMbl~ .00018939 

" •• .. .l8lSI82 ."'''''' .0000000001S 

'" 
,,. , .. ,. ."" .0031~ 

mo UO. m. ". .. . ,~ 

""" ~"dlO. 1,60. "". ,. .. 
R O P E AND CAHl,E MEASU R ":. 

l inch _ .111111 sp .... _ .IlI38S9 f>th~m~ _ .0001157 co.bko· , I~"'th. 
1 . pan _ 9 inch es _ .125 f".homs _ .00101167 cable's lenJlh. 
1 f.tbom _ 6 f~. _ a.pans _ n I""hes _ .008333 cable', l.nJlh. 
I cablc'.I.ni:th _ lin fatho"" _ 7'lIJ f~. _ 900 ' paD' _ 8610 i""h"". 

NAUTI CAl. MEA.SI1RE. 

I ""u'ical "'lie, .. adopted by .he Unit«! S ... tes eo .... and Ge<>dttlc Sun·cr . 
equ.l, .h. IC1>i:th 0( one minute of .. eof .. gr •• t clrcl. of a . phcrc .. hOle , urf. c. 
equab that of Ihe earth _ 00Il0.2O-i feet _ 1.1516 ...... ". mH ... 

llcaa:ue _ 3 nau.ical mil .. _ 182-tO.618 fect. 

GUNTER.' S CHAIN. 
I Unk _ 7.9'l1Dches _ .01 chain _ .OOOI~ miie •. 
1 chalD _ 100 links _ 66 feet _ 4 rod. _ .Ol~ mil ... 
I mile _ 80 chain. _ 8(0) links. 

SQUARE OR l,AND MEA8URE. 

UNITED STATES AND BR1TiSH, .-I " ...... 'col. &! ...... Tords. .-.... .- .-,- ..... 
, 

. """ .0007716 . . . . . . .. . ,« .. .llUll .. 00300 .1lIXl206e ,,. .. , .. 
"'" m.~ 00." ,. .""" ..".." 

""'" """ . .... '"' .. .001:;625 

"''',00. """"'. '''' ..... "". .. 
1 "'IDan: rood _ 40 oq .... re rod , . 
I acre _ 4 square roodo. 
1 oquare acre _ 208. 71 f~t oquare. 



SS. CAlIlBRIA STEEL. 

WEIGHTS AND MEABURES-Oontlnued. 

CUBIC OR. 801.10 MEA8URE. 

UNITED STATES OR BRITISH. 

I cubic lr>clo _ .0006787 cubic r _ _ .0(0Y.!1~ cubic rarda. 

1 ""bIc looc _ 1m cubic iDCh ... _ .00;00'701 cubic yank. 

1 cubic yard _ n cubic foo, ,,, 46656 cubic Ir.cl> ... 
J oonI or wood _ 128 cubic (ft. _ 4 rNt lor 4 feci by 8 r_. 

I ~~ «--.y _ 21.11 cubic reet _ UUi feet by U fed by I foot. h . 
Ulually .... k.,. u ~ C1.IbIc roe •. 

DRV MEA-SURF.. 

UNITEO STATES ONLY. 

Pio .. .... I ""- .... . .... e.1Iio1 ..... 

--
• .ro .. " ..." .01567. S3.600SI25 , .. ." .. " .03125 ~.'""" • .. .. .'" .1zt. ""."'" .. •• ,. •• ." "'."" M ". • .. .. , .... " 

1 bupod bu.""l ... \.25 . truck but""l, aad ."" co ... mu", be not lets th.u 
6 U>ch .. "Jah, 

LIQUID MEASURE. 

UNITED STATES ONLY. 

..... ... I .... '"- ...... o. .. ~ 
----

• ." .. " .ml25 ..... " 7.1l187!. 

• .. • .'" ...... ""'" • • .. ." """" ~7.76 

" • .. .. .OS17.e ~ .. 
'"' ",. .,.. Su .. "' .. 
1luo Brlti.h Imperial plloa ... 'l77.274 <;ublc II>d>a or 10 poulldo .""'rdllpcil 

ot p"fC wale. &. 6.."" , • ...., bMometer at 30 lache.. 
The &Iilih Imperial pllon _ 1.r0002 United SUICI.alb.. 
1 ~1I1d drachm ... eo ",milAl '" .126I1Wd _ ... .oo78l25 plate. 
I !DId IIWICC ... .aD "'W ....... I dr.ac:h#l& .... IIIIZ poI.ta, 



CAMBRIA STEEL . . .. 
WEIGHTS AND MEASURES-Cont1nued. 

METRIC 8V8TEltJ. 

MEASURES OF LENGTH , CAPACITV AND WEIGHT . 

""" lilt-*"- .-
-~ - .- DIocillllltrt. "''- lillUlo<rt. 

--- --- ------ ---------
lilolilA ""'~ ""'~ "~ C.l.PJ.CIfT. .- - - - """"- Coalililrt. llilUlilrt. - .. ------ --- ------------------

WI [GU . 1il> .... -- ,- ........ 000.1i • ""'-
- - - ....- ....- ..... ..... ..... 

• .. " . . "" .... ...... '000000 • - .. .", ."" .... ...... 
• '" .", ."" .... 

• .. .", ."" •• • .. .", 
-" .. • .. 
. ",. ." •• • 

1 .. yri:unet ... _ 10 ki[ometreo _ lOOQ() ..... , .... 
1 ,<)<One _ 1(00 k,I""Bmmea _ 100 9ui"l>I. _ 10 myria' .... mm ... 
" .... "'me _ 1 cubic ",molm.t ... or d .. ,ille<I Wat .. at Itl mulmuln de"';ty.t In 

Icy.! in Latitude or PaN and ""'<ame ... a . 700 milli ......... 
I li.re _ , tublc d..:imc,e •. 

METRJC S1/'STEM. 

SQUARE OR SURFACE MEASURE. 

lil~ s.twI I &juri .~ .~ . ~ .~':. . ._- ._- ........ .. -~~ Oeatian. 

• . ", ..... .000000 • .'" ""'" . .... -" • . ", . .... ..... 
. "". -" • .", .... ' 000000 -, .... . "". -" • .", .... . <ro" ."". ." • ,,,, ...... . "". " • 

1 "'1""'" myri.ollletre _ 100 "'Iuare kilome .... _ 100 (00000 "'Iua •• "'0'_. 
METRIC 8VSTEM. 

CUBIC MEASURE. 

~ ... - Ca.~iol_ c..biollot~ (ia.bi.CIio~ Ca.bil liIliDIIzt" 

• . "" .000000 ......... .",. • ."" .000000 . ......... 
. - .",. • . .. .000000 ."""""'. ....... . ... • ."" ."""""'. ....... .",. • 

1 cub!e-""trC _ 1 kliolitrC _ l atete. 



••• CAMBRIA STEEL . 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOMARY TO METRIC. 

W eIKht8. 

, ..... f'rollh.D ... J...m!npoia 1",inl.,... 1101 T ... tI. (; ... rou 0( 

... • • .... ...... ,.. ..... .. -
lill~ ,~ "'- - "'- 10 t ....... 

1 6t."'" 3l.10348 28.,"" ."'" .90718 1.01605 , 129.697B4 62.""'" "-- .90718 1.81-437 ""'W 3 194.39675 93.31044 85.04858 1.36078 2.75155 3,001.8\.4 

• 259.19567 126.41392 118.89811 1.81437 06287' 4.06419 
6 323.99459 155.51740 141.14.763 '26?1l6 U3592 6.08024 
6 888.79351 186._ t5(J.097t6 2.72155 Ut.SI! .""" 7 -458.59243 217.'720137 198.44669

1 

8.17515 .- 7.11233 
8 5t8.3lI185 ,.."'" 226.7\1621 '6287' 7.25U8 &\"" S .... "026 279.93183 265.1olSj'.f. '.08233 8.16466 9.1«42 

t Avoirdupois Pound = 453.592(277 Gramm~s. 

Linear Meollure. 

$oIwol. ... " .. ,~ "," ! lallllt I .- J .. tital. 1liIoo 

... , ... • • • • • 
~ CoDIimtInL .- .- """""'- --

1 .S9688 2.54001 .80(801 .91«02 1.60935 .. 85325 , .711375 s.o8001 .6096(11 .. """'" 8.21869 .,-
3 1.19063 7.1I2OIl2 .91«02 2.748205 '.8Il804 5.55915 • 1.58750 10.16002 1.219202 8.M7607 .. "" 7.41300 
6 1.98488 12.70003 1.524003 4.572009 B.MS'U 9.26625 , 2.38125 15.~003 .. """'" 5.486411 , ...... 11.11950 
7 2.77818 17.78001 2.183604, 6.400813 11.26543 .. "'" 8 8.17501 00."""" 2.438405 7.315215 12.814'78 1 1.&.82600 , 3.57188 .. - ., .... 8.229616 14048412 1<67925 

1 Nautical Mile = 1853.2.'i Metres. 
1 Gunter's Cha in = 20.1168 Metres. 
1 Fathom - 1.829 Metres. 



OAMBR IA STEEL. •• 7 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

METRI C TO CUSTOM .... RY. 

welljlhtlt • 

- .- . =~1=\ ,-" 
_. 

•• • • lAY ... ., G..- T .. II ..... ",,- ..... ...... ...- .. -
1 .01M3 .03215 .035" <2046' 1.10231 . .... 1 , .- J)64.30 .07\l55 4.40924 2.20462 1.968f.1 , ... '" .0964.5 .10582 6.61387 3.30693 2.96262 

• .06173 .I"'" .14110 &81849 4040924 3.93682 , .oms .16075 .17637 11.02311 5.51156 Ut2103 • ._, .19290 .211M ""'" 6.61387 ,.""" 
7 . 10003 .""' . . ,.'" 15.43236 7.71618 ...... 
B .i2346 .25721 .28219 17.63698 8.81849 7."'" , .1"'" .28936 .31747 19.8010100 , . .",., .,.,,, 

1 Ki logrlmme _ IM3:2.35639 Grains. 

LYnear M e R!tnre . 

l illi .. 1Ao ClOA~ , .n .. n li~ lilouDoltOO .. • Wwfl. ... • " • • • . ,., , ...... 
-

,. , .... I Slilllto Itil& 1"'1ioaI l il ... 

1 2.51968 .S937tl 3.280833 1.09361t .621S7 .53959 
2 ."". .78740 6.561667 2.18722:2 1.2,42'74 1.07'919 
3 7.559M 1.1 8110 9.842500 3.280833 1.BG.i11 1.61878 

• 10.07872 1.57480 13.123333 4.87«« 2.48M8 2.1b837 
5 12.59840 1.96850 16.404167 5.468056 ""'" 2.69796 • 15.11808 2.36220 19.685000 6.561667 8.12822 3.23756 
7 17.63776 ""110 .. ""'" 7.""'" 7.M959 3.m15 
8 20.167« 3.14960 26.246667 8.748889 4.97096 '-31674 , 22.67712 3.54330 29.527500 ........ 5.69233 4.85633 



•• s OA.IIBBIA STEEL . 

TABLES FOR OONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOMARY TO METRIC. 

Square MeaSure. . ~ ... .~ .. .. .... , ... ... .~ "" .. .. ~ • • • .. ~ .. - " ..... - .~ ..... ...... -... 

I U5t63 , I ..... 
I tUM88 
• " ..... • SU581S 

88.1fNl5 
'5.16138 
61.61300 
.. 0 .... 

Cubic MeR!!!_re • . 
e ..... bow taW-law. euhio Fori euWOT ..... .. • • • • 
Or.WO~rUO~ ......... ~ ... -_I -

I 16,38716 .01839 • Il283l! ., .... , 32.71432 . ..." .'"'" 1.62912 • .f.9.t61.a .0.916 ... " .. ,'" • es.&l.86f, ."'" .11321 ."'" • 81.93S80 .(81~ . 14169 ..... • ... ...., .00882 .1- .... '" , 114..71011 .114071 .I"" 6.35192 • 131.119729 .13110 ...... &IUi48 , U7.~ .14148 ..... &8810( 



CAMBRIA STEEL. 830 

TABLES FOR CONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARY. 

8quare MealJnr~. 

"' .... CoIIi. "' ..... . 1Ino "'''''' ' 1Ino .- 119.""'" 1i1o-.. _. • • • 
_ . 

119."""' 1 ...... Sq"",,, POM.. ",-"",,,Y&fIIa. ,- 119.""'" liloo. 

1 .IMOO 10.76387 

I 
1.19599 2.47104 .38610 2 .31000 21.52778 2.89197 4.94209 .17220 • .46500 82.29160 3.58796 7.41313 1.15830 

• .- 43.05547 •. - 9.88418 1.54«0 , .71500 53.8HI34 5.97993 12.35522 1.9301iO , .93000 ".5832\l 7.17591 14.82626 2.311160 
7 I.Il85OO 75.34707 8.37190 17.29731 2.70270 
8 1.24000 88.11094 9.56788 19.76835 '.08880 , 

I."'" 96.87481 10.76387 ,.2"" 3.47490 

1 Heclan: = .003861 Square Slatute Miles. 

Cubic Measure. 

Cl.bio Onu..tr. 0..".. Dotimo~ Clm. 1._ Clbio . _ .. • • • • 
Clbi. l..- Cullio llIeMt. Cabio hoC. 0..1Iio y ....... 

1 .06102 61.02:338 35.31«5 1.-2 .122Il5 122.04676 70.62891 2.61589 
3 .1"'" 183.07013 100.94836 8.92\183 

• ."''' 244.09351 141.2.)782 1i.23m , .30612 305.tl689 176.57227 <5.971 
6 .36614 366.14027 211.88673 7.84766 
7 .42716 427.16365 247.20118 9.11i66O 
8 .48819 488.18'702 2B2.511i6( 10.46354 , .54921 549.21040 317,83009 11.77149 



8.0 CAMBRIA STEEL. 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOM"RY TO MET RI C. 

Capaclly Mea8ut'e~. 

rIold. ... . "'-1.I!,oW. Qur1I ''''" ...... ...... 
10 IilIiliIN 10 llilliblN .. • • • • .. CIlbio .c..bio 

U_ Lilnl. Ca.bi,lItt.r., ""'- eo- Co~1ilDtIno. 

. 
I ."'" 3.78543 .00:179 . 352:1' 3.69671 29.57370 
2 1.89272 7.57C1!l .00757 .7M79 7.8934.3 59.1~741 , ....... 11.85630 .01136 1.05718 11.09014 88.72111 • 3.78543 15.14174 .01514 t.40957 14.78685 118.29482 
5 UlIl79 18.92117 .01893 1.76196 1&48357 147.86852 
6 5.67815 22.71260 .1l2271 2.11436 22.16028 177.4-4222 
7 6.6U51 26.49804 .02650 2.46675 25.87699 207.0159:1 
6 7.57087 80.283(7 .03Il28 2.8191{ 29.57370 " .. -, 8.51723 M.06891 .1l341l7 8.171&1 "'271l42 261U_ 

MI8ceI IRl leOU8 • 

..... ,. ........ ....... ..... '" ,~- 11.,1Ooi 81&* 
LiuoI "'"' 10 1i{ ..... lotbto Ikt ..... Pool 10 tnbi< Pool \0 • '-~ .. - -- - - - 10 IIoIriI 
", ,,-, ,. .~ ,..~ .... c..tIiO . - 1-,.-. .... .. - ...... ..... 

-
I 1.48816 .07031 4.SSU\ 16.01837 .13826 1.01387 
2 2.97632 .14061 9.76482 32.03674 .2'7651 2.02775 , 4.4&U8 .21092 14.64723 48.Q5ijIO .m?? 3.0.n62 

• 5.95264 .28123 19.62963 64.07348 .,,3<12 4.05549 
5 7.«001 .35153 24.412Q.i 80.09185 .69128 5.""" 
6 &928Il7 ,42184 29.2'U45 96.11021 .82953 &-
7 10.41718 . .(9215 34.17686 112.12858 .967711 7.0971 t 
8 11.90629 .66245 39.05927 \28.14696 1.106(1(. 8.11098 , 13.39345 .83276 43.SU68 1«.16532 1.2-«30 9.12486 
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TABLES FOR OONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARY. 

CapacUy Meu8ure8. 

"'"' U~ Cabic Ion """~ 
~tnI or Ilillilitnl or 

ClIMe Out!- CIIbloo..U-.. • • • • _. _. 
F1'li<1 Qur1&. ,- ,- ...... 

Plaia lb-IdmL 1l1Ud ou.:a 

1 1.05668 .2M!7 26(.17047 .. ,'" .27051 .03381 
2 2.11336 .52834 528.:U093 5.67548 .54102 .06763 
3 8.17005 .""1 792.51140 8.51323 .81163 .10144 

• 4.22673 UXi668 1066.68187 11.35091 t.082M .18526 , 5.2Sa.U I.""" 1820.85234 14.18871 1.35255 
.I_ 

0 .,<llO9 1.58.\00 1585.02280 17.02645 1.62306 .""" 7 7.39677 1.84919 1849.19327 19.86(20 1.893/)7 .23670 
8 "',<5 2.11386 2113.3637-1 22.70\94, 2.164,08 .27001 , 9.5101' U"63 2317.53420 25.53968 2.43460 .... 32 

MIIJeellnueous. 

"""""" - - lilocram_ - lillie .. "'"' "'.~ "'.~ 
per Cubi. .- I ....... .. ..... OeIItiDotrI to 'M • lotr. \0 • !Ian.! SUIoI -.. ....... - .. - .. 'ott-PM.w. I...,. ..... 

u-troot.. 
.~"'" 

Squutlool. ta.bit rwt. 

1 .61191 14.22340 .00482 .0624' 7.""'" .98632 
2 t.3t393 ,.<4 ... .• "" .12486 14.46600 I._ , 2.01590 42.671)2{1 .61«5 .18728 21.69899 2._ 
• urm 56.89369 .81927 .24971 28.93199 3.94527 , 3.35984 71.1169i 1.02408 .31214 86.16(99 4.931[,9 6 4.03180 85.34039 1.22800 .87467 .. "'" 5.91791 
7 4.7o:m 99.56379 1.48372 .43700 60._ ... " 
8 5.37574 tl3.78719 1._ .49943 57.86398 7._ 
9 6.0mO 128.01059 1.84335 .56185 65.09698 .. ".6 



... OAMBRa STEEL • 

INDEX. 

AN'GI.ES, bulb, 5CctioM of •••••• • •• • ••..••••••••• ••• •••• 
.. weitbl$ and dimensions of ............... . 

connect ion for beams, Dotcs on. '" ........ . 
" cbannels, minimum spans ........ . 
" I·beams, minimum spans ......... . 

upianaliQll of table of properties of ............. . 
muimum size of rifCts in , table or. ............. . 
special, eql.lal lcg$. properties of. ............... . 

.. "~tions of, ................. . 
" .. ..tighu and dimensioas of. ... . 
.. unequaliegs, propertiuof .............. . 

.. sections of, ............... . 
" weighls and dimensions or. .. 

square root, sections of ....• " ........ '" ..... . 
" weights and dimensions o f ......... . 

itandard ronnttlion, for beams and channels, plate of 
" cqualltgs, properties of. .... " . .... . . . 
" " 5«lions of ..... " .... " .. . 

" .. weights and dimenliionl of. ... 

" unequal lel:S, properties o f .......•..... .. " section. of ............... . 
II "weights and dimeMions of. . 

AI.CHES, flat, end construction, weights of ......•.........• 
" hollow brick for IIoors, weights of .... 

floor, e nd construction, notes on •..•.. ,., 
" notcs on ..... , ....... , ... , ......... " .. . 
.. h fe loads for, notes :Pond t:Pobl es,. ", ...... , . 
.. tests of. ..•.......... , , ....... , ......... . 

hollow tile floor, breaking loads of ........ ' .... , . 
" .. weiGhts of .. " .......... ' .... , . 

spacing of tie rods for tile , notcs alld ta.ble ..•.. ... 
stgmeota.1 Boot, weiGhts of. .... . ............... . 
thrust of, Dotes OD ••••••••••••••••••••••••••••• 

lateral s1renGth of beamsdlle to .... , ... . 
A RMS, circles ....................................... . 

flat rolled Iteel ban ............ , ............ ' 
method of increasing sectional ....• . . ,." ..... ' .. 

PACK. 

'3 
J4 
47 
3' 
39 

' S' 

" 168-1 69 

'3 
J4 

114-11S 

's 
J5 
'3 
3' •• 

164-167 

" 3' 
170- 173 

'. 33-34 
49 

• • . , ., 
5 1-P 
So-SI 
SC>-51 

49 
54-55 

• • . , 
56-59 

%93-]05 
276--~1 

" 

j 



OAlIl:BRIA. STEEL. 

AREAS, rivet holes to be deducted to oblain net area ...... . 
B.us, flat rolled steel, areas of .. 

" weight of. . . . ....... . 
round, ci rcumferences of. . . . ........... . 

" weights and areas of ..... 
square, weights and areas of. . . . . ....... . 

BANI) STI!:EL, weights of. . . . . .. . . .. .. . ....... . 
liKAMS, bearing plates for shapes used as, notes on .. . 

bulb, sections of. . . . ........... . 
" weights and dimensions of. ................ . 

general formulae for flexure of. ................. . 
reduction, allowable fibre stress and !lafe loads due to 

lateral flexu re ................... . 
timber, allowable moduli from building laws of vari-

ous cities .......... .. ................ . 
uniform section, bending moments of ............. . 

" " deflection of ................ . 
wood, notes on ............................... . 

.. safe load, tables of. ........... .. ... . 
I section, bearing plales for ........ . ...... . 

cast iron separaton for ................ . .. diagram for minimum standard sections .. . 
explanation of table of properties of ..... . .. .. "spacing of ... . .. " .. safe loads of ..... . .. late ral strength of, notcs on ...... . .. limiting spans due to web crippling ..... . .. maximum size of rivets in , table of. ..... . 
limiting spans for st:tndard connections .. . 
proportions of 5bndard sections ..... . .. !lafc loads for .... . 
special, propertics of ... 

" sections of. ....... . 
" wcigbts and dimensions of. .. 5tandard properties of. ............ . .. " sections of .... ........ ... . .. standard weights and dimensions of ..... . 

spacing for .. . ............. .. ........ . .. used as girdel"S, notes 00 ............... . 

... 
PAC ... 

-~, 

276-281 
283-292 
26g.--275 
26g-27S 
269-275 ,8, 

4' 

" 
J' 

1,34-135 

6, 

'OJ 
136-139 
136-139 

239 
248-2 53 

4J 
4' 

" 150-15 t 

70-72 

68-12 
56-6, 

6~" 
45 
J9 

" 73-83 
158-159 

4-5,7 
'9 

156- 159 
:1-4.6-8 

,,-'9 
90- 133 

47 



344 CAMBRIA STEEL. 

BKAMS, I sect ion, without lateral support, notes 011 .•...•..• 
BtAR ING, of wooden beanu at points of support , noles on ..• 

nUKING Puns, for I·beams and channels ..... 
for shapes used as beams, notes on ...... . 

BEARING V ALtJl.:S, of pin plates .•.•..•.••...••.... 
of riveted plates .................... . 

BENDING MOMENTS, for beams of uniform $<X:lion •••••••••• 

maK;mum, on pins, ................ . 
UILUTS, round cornered, sizes and weights of. ........... . 

$quare CQrnered, siu:s of. ..................... . 
BLOOMS, square and rectangular, si~ of ................ . 
BOLTS, weight of round headed, without nuts ............. . 
BoLT Hfi;AOS, weight and dimension of. ........ . 
BoL1~ AND NUTS, dimensions of, Franklin Institute standard 

proportions of," .. .. 
weight of," .. 

.. manuflloCturers' standard. 

BoLT AND RIVET HOLES, standard s~ing of. .. . 
BRICK, hollow , fOJT flat floor archei, weights of. ........... . 

for partitions, weight of.. ................ . 
BllltAK ING UNIT STIl.J:tSSES for timber, table of. ... . 

BKIDGR I'tNS AND NuTS, dimensions of ............ . 
BUII.DINU, loads allowed on floors of. ................... . 
BUILDING LAWS, Boston,eztracts from ........••......... 

Chicago, 
New York, 

" 
" 

I'AGII.. 

60 

'<' 
43 
4' 
~3 

1¢-197 
136-139 
198- 199 

" 
" '7 

"0 

'" 
"" ~5 

"'"-~7 

""'-"'9 
44--15 

49 
49 

246-247 

'" ' 93 
188-189 
1!)O-I9l 

19l 

Philadelphia,,, .. . . .. . . . . . ... .. . .. 193 
BULB AN(;l.£S, sections of .. .... . ." .. '.............. 13 

weighl$ and dimensions of . . . .... . . .. . ... . 34 
CAST IRON CoLUMl<S. hollo ..... , round, $afe loads for .•.•...• 186-187 

" .. and rcctangular, itrength 
of........ 185 

CAST IKON SEPARATORS for I ·beams .................... . 
CltlLlSG, porous terra·coua for, weights of. ....... . 
CUANNELS, bearing plates for ................... . 

diagram for minimum standard se<:tions .. . 

explanation of tables of safe toads of ...... . 
.. .. properties of ..... . 

4 ' 
49 
43 
'3 

71-P. 

'5' 
limiting spans due to web crippling ...... ...... 6:-63. 65 



OAKDRIA STEEL. 

CIIASS!!.!, maximum si!e of ri ¥ets in ............... , . ' .. 
proportions of 11andar(1 sections .. , .. , .. , ." , .. 
ufe loads for, .. , , ., .. , , . .. , .. , , ........ , .. 
limi ting SJXlM for ltandard o:mneclions., ..• , .. . 
specia l, properties of .. . .. . ..... . ........ . . .. 

.. sect ionl of, ... .•• • ••• . • .. .. . .....•.. 
" weights and dimensions of. .•••.• .. ••.• 

mndard, properlies of ............. .. ....... . 
" sectionlof ........... , .......... .. 
" weights and dimensinnsof, .....••••• 

IrOl1gh, propertiCli of , .. . , ...• . .• , ... , .•..... 
.. sections of ...... .... , , .•..••.. .. ...• .. weights and dimensioll5 or. ..... ..... . 

CI"CU'.!, .r~ 3.nd eireumfe~nces of .....•.......•.. . ... 
CLEVISES, dimensions of • . •.. ... , . . • . . . , ....•.•.. '" .. . 
COLUMNS, hollow cast iron, table o r $t~ngth of ••.•••.. , .. . 

round cast iron, uJe load for .........•.. 
steel, exampl Cll, use of the tables of luenglh of. .. 

.. table of strength of .... , ..•.. , ..••••.... 
" 'ood, notes on ... .......•..••••. , ....• • •• • •. 

.. tables of It rength of. .................. . 
Col>lfQUS'D SIIAPES, properties of ................ .. .... . 
CoSNItCTIO!'lS, ltandard angle, for beams and channels, tIOIcson 

.. " " "plateof 
CONNF.ct'ION ANGLES for I beams ....••.. ' •...•••••••.•. 

for Channels. , .... " . , .•.•••• • ••••• 
COS'Vl\lSION TABLES, metric .. .......... , ...... . ...... . 
COUNTItR R ODS, loop welded eycs. dimensions of. ..... ••• . 

so lid or upset eyes, .. . •• •...... 
Cuus and CUBit ROOTS, table of ..... •...•. , ....... . . .• 
DltCu,,,!., JXlrts of a foot, for each n of an inch " ..• .• .... 

.. an inch .•• .. •••. • •..•........•.. , ... 
gal1gcs, standard •••••...•••••• • •••• ••• • • • • •.. 

Dr;Yt.ItCTIOS, for beams of uniform section ......... . . . . . 
coefficients of, (or shapes used liS beams . . •..• 

EYE B""s, dimensions of ....••....•.••............•... 
t'IR£PlOOF Floors and materiRJ, notes on ....•• ••.....•.. 
FLAT BA"S, rolled 5t~I , lrtaS 0( .. . .................... . 

~ of .. . .. .. ........ .. ....... . ........ . 

... 
PAGE. 

= 
'3 .. ..., 
3' 

16Z-16J 

" 3' 
160- 16 1 

9-" 
Jo-J I 

162-16J 

" 3' 
29J-JOS 

,~ 

'" 186-187 

' .. 
180-183 

' 3. 
254-255 

' 55 
3' 
4· 

" 3' 
336-341 

224-425 

"3 
315-33 1 
265-::68 

'" , 60 
136-139 

66-6, 

'" ."-4' 
276-281 ,. 

--<l1lI 



r 
3., CAMBRIA STEEL. 

FLAT BAitS, weights of ••••..••.••••• •... • ••• .•••. .•••• 
FLAT ROLLED ST1Urs, weigh~ o f ..... .... . . .. ........ . 
FLOORS, fi~proof. notes on ...•••...... ... ............. 

hollow tile a rches for . we ight.'! of . .. . .......... . 
live 10000s for, from building Jaws of various cities .. 
usual live loads for .• . •••..... ...•... .•. . ••.... 

Ft.ooR ARCHES, end construction, notes on. . ...•.•... ... 
safe loads for, notes on ................. . .. .. 
tests of. .......... . . .. .... ... ......... . 

Fu:xUR!:, general formulre (or, of beams ... . .•....•... . •. 
lateml st rength of beams to resist thru<t of arches 
reduction of a llowable $Ireu in beams due to lat-

eral . .. . .. . . • _ .••• •..•...... .. ....... . ... 
FURRI~G. porous terra-cotta, weights 0( ...•... .. .....•. • 
G.tUGI!., IJinningham .•.•... ' ...•...•••..•.... " ....•.• 

Brown and Sharpe .... , ..... . •..... . • •• ••••.... 
standard decimal .............•••••••• •. ....... 

" sheet metal .. ... .. . .• . •...•.• ••• ...... 
" wire ......•.. ..• .......•.•.. • ....... 

\Vashburn and Moen. '" .....•••.............. 
GIRDERS, I·beams used as, notes on ................... .. 
GRIPS, length of rive t requi rcd for various ..... ......... . 
HE.tOS, bolt, weights and dimensions of ••• • •• ,., •••.. , ••• 
Hoop STEEL, weigllIs of ......• , ... , . , .... , .. ,. ,., , .•. 
iN]!:RTl.t. momcnts of, explanation of table of, for rectangles 

" standard $cetions ................ . 
.. rectangles .... ,', •.•.............. 

I NGOTS, si!.eS and weights of . . . ................ . 
L.tTER.tL FU:XURK,re<\uelion ofaHowable fibrc Slress due 10 

L.tTER.tL l'I:Os, dimensions of ......... ......... ... .. . 
L.tTER.tL STRES{.,iI o f J·he.:r.ms, notes on ..... .... ...... . 
L.tTEI.tL SUPPORT, I·beams without , notcs on ... . . , •. ... . 
L .tTI1.l.tL Roos , loop welded eyes, dimensions of .... , .. . . . 

$Ol id or upset eyes, dimensions of ... , .. . 
LO.tIlS, usu:1i live, {or floors ...•.........•.. .. ..... .... . 
Loo"'IUT IHIS of numbers .... •. • •• , .... . . ..... ........ . 
MEASURES .tND \V EIGIITS •...•. • • , •••••..••.• • •••••.••• 

METRIC conversion tables .. ...... .. ................... . 

PM;E. 
283-292 

28z 
,"-48 

49 
'93 

" ,8 

5 ' 
l' 

SO-5 1 
134-135 

56-59 

6 , 
49 

,6, 
,6, 
, 60 
,6, 
,6, 
,6, 
47 
", ,,, 
", 
' 5' 

140-14 1 

17S-1 79 

'7 
6, 

m 
S~ 

60 
224-225 

"3 

" ]06-307 
332-335 
336-34 1 



CAMBRIA STEEL. ." 
PAGL 

MO)l.L'iTS of ISUTIA of rectangles .•.••......•..••.••.. 178-179 
.. uplanalioa of lable of.. IS: 

~tand:II'd sect ions .. . .. . ... . ..... 140- 14 1 
MOI$TURK. c1:usilication of wooden 5!nlClurCS . ......•••... :143-%44 
NllJ'S,lJridl:e pin, dimensions of .............. .. .. . .... . 

huagon, weights and dimensions of ..•........... 
IIi lot, dimensions of. ....•... . •..•...•••..•.•.... 
right and lell, dimensions of ................... .. 
sqUllrt, .... eights and dimensions of. . '" ........... . 

NUTS and UOI.TS-{see bolts and nuts.) 
NITT lito"!, liu:s Ind weights of ... . ...... . ............. . 
NAil.$, eul, table of .......... . ....................... . 

standard .... ire, table of •.............•.. • •• . .... 
wire,l:Lble of miscellaneous .. ........ .. ....... .. 

P Ar.TITtONS. porous h'rr.I.·cotla and hollow brick for, wdghl$ of 
PINS, bridge, dimell$ioos 01 ......... . . .. ... ... ........ . 

lateral, .............. . ... • . . ...... 
maximum bending moments for .........••••.•••. 

PIN rUTf.s, bearing values of. ............... . .. . ..... . 
P INS and Rivets. explan:ll.ion of table of .. ... . ......... . 
I'II.OT NUTS, dimensions of ................. . ......... . 
PtrK, wrought iron sleam, gas and water, d imeruions of ... . 
PLATU, bearing, for I.beams and channell ... ... . ....• . .• 

" (or shapes used as beam., notes on ....... . 
sheared, . iU'S of .............................. . 
pin, bearing values of. . . .. . ............ . .. . .. .. 
riveted, table of bearing value of ...••.••••••.... 
alld sheets, weights of . ......• . ••. ..•...... .. ' .. 

I'RorERTII>5,of compound ~hapes, explanation of ........ . 
examples on ~ppl icalion of tahles of. .•..•.•.. 
explanation of table of, angles ••.•.•.•...... 

., channell ....... . .... . 

.. "Ibeams . .... ....... . 
T ·ban ...... . .. . . . •.. 

.. z,t.n .. .. .......... . 
.pecial angles, equ&\ legs .................. . 
lpecial angles, unequ:l.llegs .. .•... •. . •• . .... 

.. channels ...... . .............. .. ... . 

.. I·beams ....• .. •.••••...••••.••... 

", 

'" ", 

"9 
"J 

'5 ", ,," 
"7 
4' 
'" 
"J 

19S- 199 
roJ 

'" 
'" ' 30 
4J 
4' 
'5 
~J 

196- 197 
26:-::63 

'55 
153-154 

'5' 
'5' 

ISO- lSI 

'5' 
'5' 

168-16g 

174- 175 
16:-163 
IS8- 159 



. <. OAlllBBI A. STEEL . 

PlOPElTlu, lta.ndard angles , equal leg5 . . ••.•.•• . •••.... 
.. unequal lell .. ............. . 

.. channels .... . ....• . •..•..•••. . •... 

.. I·beams . .. .. . ......... . . . .. . ..... . 
T.bars ..... ..................... . ....... . 
trough channnels ..... . ................... . 
various sections ...... . ..... . . . . ... . . ..... . 
ZObars . .. . ........... . .. . . . .. . . . ... . ... .. 

PAOli. 

164- 167 
170- 173 
100-16 1 

IS6-IS? 
162-163 
162-163 
143- 149 
176-177 

RV.CIPROCALS, table of • ••••••••••••••••••••••••• • •• • •• 315-331 
R£CTASGLES, explanation of table5 of moments of inertia or ' 52 

moments or inertia of, ...••.• . .•....•.•.•.• 17&-119 
RIVETS, areu to be dcdQcted to obtain net area of ri"ttw 

plales ..••. ' ...•...........•. . . .. •. . ...... 200-:~()I 
muimum size in I·bc&m~ehannellllnd :lnglcl..... 200 
.he.ring value or.. .... .. ... ..... ..... .... .. ... 1¢-197 
.puing, ~nel"l.l rules and table {or ...••.•••..... 201_202 
length of, required {or diffe~nt grips............. 221 
weights of mund headed ...•.....• . •.• .. " . ... . 210 

RIVET1S(l, conventional sign. for..... ... ............... 195 
RI\'ET and BoLT HOL~ ltandard .pacing of ...••.....•.• 44-45 
R IVY.T Huos, weight ol.... ..................... . ... .. 210 

arter driving, dimensiollll of . . ••.. .•. . . •• . 220 

RIVETS and PISS, explanation of table of .. . •..• . ........ 194 
RIVETED PLATU , areas to be deducted to obtain net area of 200-20 1 

bearing nlue of ...................... 1¢-197 
RIGIIT and LafT NCITS, dimensions or... . .. .. ..... .. . .. . 219 
RODS, counter and lateral loop welded eyes, dimensions or. . 

.. .. ",lid or upset eyes, " 
Roon, lI!Juarc and cube ............. ' ...•.• . .•• . . . . . .. 
ROOflNG, porous tena entia, weights 0[ ..•........•• • •• • • 
ROUNDS n.us, hand rolled and guide rolled, si~es of ••.•. . 

circumferencc, weights ami areas of ....•••• 

SAYI': LoAOS, for floor archu •.•••••••••••••.•••••••••• 
cxpl.:lDatioD of table of, (or wooden beams .. . 
(or I·beams and channels ................ . . 
(or hollow round cut iron columns, table or. . 
muimum for J·beamll and ch:mncls .•.•••• 
for wooden beams ................•. , ••••• 

2%4-2~S 

"3 
3 ' 5-33 ' 

49 

's 
26)-275 

51-52 
239-%42 ...... 
186-187 

62-65 
248-253 



CAMBBIA STEEL. 
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Sc .. ItW E:.:os, \lpKl , for!ht bars, d imcn$iOUI or ..• . ••. , .. . 
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