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TUB CARNEOI&: 8TERL OOMPANY, LIMtTIl:D. 

P lxEFAC E, 

The (e~luTt: of the 1'Tt:,e,,1 cdili"" III Ih~ u'''('''ll1ali"" "j 

,hal"", weilllu, and lable, or Ih", "an",,, "',;Ii""" ;I~ well "-, 

'I'"...:ihcaliu",. I" \me,ican "Iandn,.!" 

It "I"" ","'lai,,, addilional ,laIn u" 'led ~o'''truui"n 

The ""'-era l t~l,le~ un I'n>!,enie, "f 11"",1 .. ,..,. hO"c l",cII '" 

arrntlllCiI thaI ""h 1"0I'",lIe, arc (""nd in c"lullln, direcll~ 

"I'I","'IC the numhtl'. 

In .11 IT'I""c\., ' he I,rc..em cdili"l1 "ill he (""lid I" nil", 

1~1rc (anlmbly wilh ,I. pre<:icce'",r-, 

(Itt. produCI " ",,"clu,i,-ely ,t~cl 



'CHE CARNEQlJo' SThlF.1. OOMPANV_ LIMITED. 

G E NERAL NOTES. 
n'e lla"~e~ "f 1~'lh I Beanh Iud l"hannc1~ h .. ve '''''''-,, uni· 

f",,,, .1"l'e of 16, peT cent., heing ~Iuil'alt'nt 10 2" Iocr fool_ 
The , .. mall hllet3 un 1. Iit'ams and tluumt'l. h: ... e been nlade to .. 
r:"ln~. (,f ,\ of the ",inimum web th'ckneM; the large Iillet3 to 
n mdin. uf the minimum web thicLn pIns -(0 of aIL inch. 

\;encral (uearl)" Mrnight line) fo"nnl"\ han: bttu 3dol't~~1 fur 
lKotli I lka",~ ,,,,d Channel, to determille Iheir dime,,,io'" and 
,,-d.:lit. 1'''' f'M't, M> that ,imillLT ;.eelion .. de.il;ned hn eRrtcr h:we 
IlIe·ir ,limen )(>n, nnd weighb .. Irc"d)- delermined. TheM: fo'-
1111>1." nrc Rr~l'hic .. ll~- i11u,tmled on paRe ~7-

fhe tll:"",cr in "hith the weighl of the various ,;cction~ i, in 
,rca".'d i. illu .. tr.ll<.'(\ on page 28. li.:urc, I , 2, J . 4 ami S· 

h .. ~'ha"'lt'l, alld I-Beam. ... Ihe enlargemcnt of Ihe !<ClioIL 
a,kl, an "Inal amount to the thielmes-.. d "'eh and the .... idlh of 

the Man!:e 
The d'~'tl on Angle. of 'Ilreading Iht' rol1~ i.. 10 .. light ly in· 

crc!!...: the k"l:th of the 11.'1," ~I ..... t of the size .. , hu"el-cT, a", 
wll, .. 1 in lini,hillg RlU(ll'e.', wherchy Ihe e'OCI dimension~ are 
maint"inc,t r, ... ,hlfeTcnl thicLnc''''', Z BaN nre increased in 
thickllc" in (he ~'ltlle tnannCT a, (lllg1c. 

I Bc~"" nnd Channc\, ,h<ll,ltI II<.' ",deTeo! 10 wcighlll gil'en in 
the t~hl<" \")' weight. ordere.1 "Ihcr than Ih<>'o(: ,how!) in lhe 
tahle, will I!C: fun,i.hed and charged ror at Ihe neH higher 
"ci~hl. ~ .. :Ii,,"~ or ,hape .. ,h""'n c<)rre,pond only 10 Ihe mini
mum weil-:ht. c'~e\'ting in Ilia ...... 

Chan",:I~ hal-illg but "ne "cight ~I'e(:ilit'd can he rullt'd only 
a .. ,h""-,,, T -,hal"" d.) "ot admit (Or allY I'arialion and can he 
n,l1.~1 "Illy 10 the "ci!!ht Ril ~n 

,\11 "e;ghh !!ilen an: per lill"' foot of the section, 
,\ ""."'l'ilul"lIun <If all ",lled ,hape'. with their minimum and 

tIl",i",ulll wt'i!!h" peT fOOl, i, !!ilcn <In page' t to 26. inc1u,i,'~. 
In (l«lering de .. ;!!nate weight <lr thickn"" wal1to.'(l, bUI nut 

I~,th_ (Jukkcr delivcries can he obtaincd by Qrdering ~tatldnrtl 

""ighL', 
\ll ,Iruelura] Illalerial will be CUi 10 lenl;th~ ",-i lh e~lrelll" 

,ariat;"11 ""I <"CeWing three-(Iuarten; of an inch nnleM " Iher· 

"i", armnJ.:ed_ 
I" <·. kulating the area and weight (Or the .'an.:... .. ..ection~ 

I"'n-;n ~hn"" Ihe til IN,. in all ClL>t'~ "'ere disregllrded 
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THE CAHNUHE STEF.L L'OM1·ANY LIMtTED 
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THE QARNEOn; STEEL COM.':\NY. LIMITED. 
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STANDARD I - BEAMS 
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THE CARNEGIE STEEL COMPANY, LIMITED. 
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r ,. 

STANDARD I - BEAMS . 
B 77 . 

~f:-~S'S' 6.5 an.~J:S Ibs. 

~ 0.17" .. .. 36" 
~ :.:l-1: -----3!~~:.z:'- .~ 
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TI::ll CARNEGIE STEEL OOMf'ANY, LIMITED. 

DECK BEAt.4S 
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BULB ANGLES. 
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STANDARD CHANNELS 
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TUB CAHNEOIE STEEL COMPANY. LIMITED. 

STANOARO CHANNELS 
C12. 
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THE CARNEUlE STEEL CQMP ANY, LIMITED 

f" , 

SPECIAL Ind CAR T RUC K CHANNELS. 
EQUAL .~d UNEQUAL rLANGES. 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

STANDARD Z-BARS. 

~ ___ • _ -SYs.!'. _ y~b~~_ 

. i 

! 
~. Z 1. " " I 15.6 to 21 . 0 lbs 

Z 3. 
~" 29.3 to 34.6 Ibs. 

-~o/l6" 

l<"; YI"" l 
~--~.--------~~~, 

~ ------ -3%-'~------- ~ 

: ,,:vitl"4:. 
<f-----2%----1--· 

Z 5. 
~" 17.8 to 22.6 lbs. 

~ __ 'I-: ____ "'_" ... ' _3_,1"'...J" ~ 

~. - - ----3}.(~ -- ----~ 
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. Z 2. 
IIAo '22.7 to 28.0 Ibs. 

~ 16" 

Z 4. i 
: o/!tI" 0.6 to 16.4 Ibs. 
I 

~--}---~~~'~'''-~¥~''~''~ 
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Z C. 
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TEE CARNEGIE STEEL COMPANY, LlMITF..D. 

STANDARD Z - BARS. 

;3/i6'1 ~I' ~lf~_ 
~-- ---Q--J~Is-!~-t--
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: ~f'L 
~----'2-'¥J6--~-" 
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THE OARNBOllS STEEL OOMPANY. LIMl'l'KD_ 

SPECIAL Z-BARS. 
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THB OARNEOIIl s'rEEL COMPA~Y IIM!T ;, 

STANDARD ANGLES WITH (QUAL LEGS. 

A 8. .-

".' to).). 1 Ibo., ,J" 
//' 

A 00. " 
.... 10 "9-,Ibo.' 

A 33 • 
.. ~ . " 11. 1 Ibo. 

, 
/ 

.' 

,. 

' .. 
':'t. "'" 

""" 
s .... ) 

.. ~ ...... , 
A 73. t'>./fA'+.~ 

1.0 . 0 • .• 1 ..... ~~.~:, 

A 80 . 
0.8'0 1.5 lbo. 

A81 • 
... 6 to 0.811>0. 



THE CARNEGIE STEEL COMPANY, LIMITED. 

STANDARD ANGLES WITH UNEQUAL LEGS. 

AlliS. 
1 2 . 3 to 27.2 Ibs. 

A 177. 
1I·7 to 25 .7 Ibs. 

A W i;. 
10.4 to '22 . 7 lbs. 

15 

:'$. > 

A~G!). ~.' 

2.8 to 6.8 Ibs;/ 

l; 
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THE CARNEGIE STEEL COMPANY. LIMITED. 

SPECIAL ANGLES WITH EQUAL LEGS. 

" n . 
... J to> ~'"" lbo. 

A 4 11 • 
•. J'v 8., 11>0 

( 
" .~.l. 

3-1 10 6.8 lbo. 

,\ n. 
O,9'O •• lbo.. 

,\ 8~. 
0.1 &ad 1.0 It.. 

,\ 8.~ . 
... ,Ibo. 
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SPECIA L ANGLES WITH UNEQUAL LEGS. 
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, \ 23 1 • 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

SPECIAL ANGLES -SQUARE ROOT. 

A 352. 
15.71bs. ;'~i 

{ 

A 354. ,,/,-... ''''', 

n.8IbS:/,/'?' 

{ 

A 356. 
9.7 lb • . 

//"""""1\,-., 

A 357. J;' "'6'.,. 

, 6,0Ibs, /--'0 ~:, ~~"" 

') 

17 

,/7f', /""'" 

A 374. "'I" 
5. 5 Ibs,/~ 

<' 

A 379. ".i;;' 
4,llbs, ) ,,; 1' 

~.' 

'2, 
, 7 ,:-, 

,I" , 
) 
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THE CARNEOIE STEEL ' COMPANY, LIMITED. 

SPECIAL ANGLES· SQUARE ROOT • 

. , W .l. 

'7~~> 0.\1 n .... 

A :Il~n. 

~ 
A4 1 3. _~. • > ". " J:~ 0.11bo.', '" ,'1 

. - _ ,l 
A 400. ',", ..... y 

'_7Ibo.~' • • • . . . . . 
.~I ,\ :IUII. 

~ 
/I.. 414. 

' •• lbo. .. .• Ibo. . .: :" ......... ... 
/1..407. ~ • 
.., lbo. ( -t+ ) 

A 3M. 

~~--
/l..4HI, ~ .. -.. ~ 

'0) IhI 
A"08 • • ~ ... 6Ibt. .~ 

,~ .14' .• 
<>.9 u.. ., '" :0 

A 401. 

~~ ~.:i~:.~~ A 410. ~~ .. . , lb • . o.l I .... • • ¥ . . . ... 

,. 



· THE CARNEGIE STEEL COMPANY, LIMITED . 

ODD ANGLE SECTIONS. 

CO VER ANGLES. OBTUSE ANGLES. 

",;>t.,;.(:...",.~, ... , 

\,,' ", 
A 454. )1:1 ~~ 

10.4 to ] 2.4 ),b'S. "'''', 

",,?1"IA. 

"«" A 466. 
" .. ,p. I to 8.2 Ibs. 

< "~ 

A457. 

\\,,.. .. " ",,: .. :..,.., "-
A 459. ~' ~ __ 

6.8 to 8.5 Ib~/ "'" 
~ . 
~ . 

""?f',, '~'" 

A 460. ~)f '-&... 
8.7 Ibs . /' ~';: 

~, '') 

;"';'-.,..', ..... ' ......... , 

'-.r,-_ A469. 

,.;~'6".I.~: 8.4 Ibs. 

SAFE ANGL ES . 

H ALF TEES . 

19 

A 471. 
3.5 Ibs. 



I 
THE CARNEOIE STEEL (.lQMPANY. LIMITED. , 

TEES WITH EQUAL LEGS. 
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'IBr. C,\ltNEOlE STEEL COMPANY. LIWTJIlD. 

TEES WITH EQUAL LEGS. 
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'"' 7.0 tbo. 
t···; ... · .. , - ' lot" 
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THO CARNEOIB STEEL COMPANY, LlMITBD. , 
. rEfS WI TH UNEQUAL LEGS 
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THE CARNEOIJ!: STEEL COMPANY. L I:\IIITED. 

TEES WITH UNEQUAL LEGS. 

, .. 
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" "'t' 
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;. .:. ' · 0 

TOO, 0 T 61 . 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

TE ES WITH UNEQUAL LEGS. 

,,,._--_. -J~' •. , "'.~.I!o "'. , 
,~ , , • 

T 6 0 . T t1~ . TIIII. · • 
• •.• II». · 9.9 lb •. · " 73 II». , · 
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TUJ. CARNEOI!': 8TElCL COMPANY, LIMITED. 
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THE CARNEOLB STFJ':t OOMPANY, ·LlMITED. 

lit 30. 

I., la n .an... 
1)1;" .~ 

111 33. 

'7.11'a .).6/ lbo • 

... --- "*~ .. ;., , , 

, -

PLATES. 

TROUGIi PLA,TE. 

11110. 
,6.) 10 'J .• lbo. 

'If" 
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e~". 

CORRUGHEO PLUE$ 
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~~,! ••• {.:~~-------

I. ,". __ ,. 

CIiECKERED PLA,TE 
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llui""1D "ldlIlJ.l~. 
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-~I -----------2~;OO~~----------~ 
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THE CARNEGiE STEEL COMPANY, LIMITED. 
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THE!: CARNEUIF STEEL COMPANY, L IM ITEO. 

METHOO OF INCREASING SECTIONAL AREAS. 

1'lg.3. 
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THE OARN!!lGlB STE8L OOMPANY. LIMITSD. 

ElIZES OF OARNEGIE BARS. 
!ll dimensions rifeD .,.. ill UlCbes. 

• ROUNEI . • 

J(. "f' h.~j, 11,)i, /I, II, n.//, 1\, ", II· 11.1 .. I" II. )i , iI . I.!/. I, ,)1,/\.11./ 1. j, I. Ii, /I.II . II, 1.1"', 
! (~ , }i,! ,IJ:. If" J', It., ~, l~, 11', ! \{, IU; 2,2}{, 
!~, 2;Ji, 2Yt/, 2,K,!~, 2*; 3, 3 1(, 3~, 8~,.t, <I '1 . .t ,!(. <lJi. "~. 

41', .tl(. Ji, 5. fiji. 5!(, 5~, fi"'. 5", 5;'{. 6. 6',{. 6~, 6M, 

• .QUARU , • 

JI. /" )i. ,'. , >!,'" Ii, tI, )(, Ii. U, 1,. 1. 1,\, 1)<. '/" 1', . 
l /,,'lH. Ih. I~, II" 11', Iii. ~. It .1]1 , In . 2, 2}1:, 2J(. 

!Ji. 2Ji,2~,2M,!U . S , 8:/, 8"",, 4.4'y'. fi. 
.. HALF ROUND. , • 

Ii./I.II, (.'tl' 'I' ji, /1. 1\, ~!.II. I I' II. Il.II' Il·lI, II. )1 . /1 . j, . 1. II. ", /I, , . fl .. I", 1/" )i ,l t. , 
IJ(. 1/" l )i, 11,. I"",, IJi, 2, 2}(, 2M. $,-- ROUND EDCE HAT •. -Width Thicb-. 
ii ~ 

~ I. Ii 
: I 1" " I, " J( ,\ Ii .. 

1)( J( I. )i 

~I H~ )( I, )i i. 
S 

I. ~ j, 
I ~ 

* 
I, j{ • I, )i ~ ~ '''' i , " ,', )i ~ 

'" i. n .., 
Ii ~ al 2~ I ,'. ,., 

~: .~ ~ , • ·n b 1 - 'LAT • . -Widlll. 1'hitbtea. W"' .. Th"""" Width. """"" 
~ 

}i to ~ 2 }i to I ~ ')I ).( to 2 
}i to " 2)( /, to 1)( • )( to 2 
'i to ~ 'Ii h t02 ',1( J( to 2 

I j., to ~ '" I h,t02J( ." J( to 2 
1)0 :i to I 'Ii h t02}:i ' ,1( J( to 2 
1)( }itol}. ')( h to 2l, , J( to 2 
I ii :i to 1 ~ 3 h t02~ 'J( ).. to! 
I " }i to 1,1{ ')0 h,t02~ ,~ J( to! 
lli ~ to In 'J( h, toS ')I \i to 2 
1)( to IH 'Ii ~ to 8 • J( to 2 
I ~ I t! to 1M: I ' 1! I •• 

110.11 ..... ~r.":2.,!:. ~~bo., ~~o:.: "::f1:.d":-::I=r.!'lfk_or IMr, 
oo 

• 



- I I 
TaE CARNEGIE STEEL COMPANY, LIMITED. 

LIST OF EXTREME SIZES OF RECTANGULAR 

PLATES ROLLED BY THE CARNEGIE 

STEEL CO., LIMITED. 

ni,k_ 110 in. tOS in. 105 in. 100 in. 96 in. 90 in. 84 in. 
in .1Ido ... Wid e. Wide. Wid&. Wide. Wide. Wide. Wide. 

~ 

" 100 130 100 100 

II 150 100 200 210 280 
170 200 200 "0 '" '" q 100 '00 230 245 310 340 380 

170 200 220 2<0 290 830 360 

~ 
170 190 210 "10 '70 '" ",0 
100 18, 200 2"20 '40 260 ' 00 

j} 150 180 190 200 220 ,<0 200 . 160 180 100 '00 210 220 '" ~ 
150 170 180 190 '00 '15 245 
140 160 170 IS' 100 .. 220 

1 130 

I 
150 100 170 180 195 215 

Iii 120 140 145 150 160 175 100 I" 110 120 '" 140 145 155 175 I" 110 120 140 145 '" 176 
- - - -

ru,k_ ,,"- 76 in. 12 iD. 64 in. 56 iD. .8 in. 
ininw.. Wide, Wide. Wide. Wid e. Wide. Wide. 

- ----
,( 245 2" 215 300 '" 430 

II 275 300 321) '50 .00 500 
380 .00 '" 460 500 500 

" 400 .20 .30 '" 500 •• 
" 370 300 410 '80 500 500 .. 
~ 3" 370 300 '50 500 500 

310 330 "0 .00 ,,, 600 

j} "" 310 330 380 '" 500 
280 800 820 '" 410 ." 

II '" "" ' 00 340 380 450 , "0 2611 270 320 3611 ." 1 "0 '" '50 '" 330 380 
i}i 

I 
210 22' 23' 260 300 '" 1J( 185 195 ". 230 265 "0 

1" 185 195 20' 225 260 300 
- -

'0 I 



THB CARNEGIE STEEL (,"OMPANY, LIMITED. 

LIST OF EXTREME SIZES OF REOTANGULAR 
STEEL SHEETS I.'~ AND LIGHTER ROLLED 

BY THE OARNEGIE STEEL 00 .. LIMITED. 

n..u.. " ~ '6;0. "I. 62 I •. 60 im. 68 ill. 56 iBo / 1i4 ill. 
Wid .. ~ Wide. Wide. Wid .. Wide. Wide. Wid •. 

!. 160 180 180 192 '" !28 ~l ~ Ik8.U·.G. 160 180 180 IS! 186 190 IS6 200 
.. 9. 160 . 160 186 112 184. 190 200 
"10. " 140 1<5 156 160 168 116 ISO 
"'I, " I" 130 140 I" 156 165 170 
"12. ' 110 115 I" .f------

130 \40 I" I" 

TL.ok_ 52 ill. 50iD. 48 iD. 44 ill. 40 ill. 36 ill . 24 iD. 
Wi . .. Wide. Wide. Wide. Wid •. Wid!. Wi4e. 
----

• ... '" "" '1' ... ... "" " • 1'1 G . 'I' '" "0 "0 ... '" '" " . ' I ' !!O '" '" '" '" '" , 10. " I" .00 'I' .1' 'I' 'I' 'I' 
"11, .. ISO 186 192 196 ." '" !OO 

., . 
"12, 170 ~J ISO ISO I" I" ISO 

LIST OF EXTREME SIZES Oi' orROU LAR 
P LATES ROLLED BY THE OARNEGIE 

STEEL CO., LIMITED. 

ThiWI_ ill iIIch .. 

31 

102 
'10 
110 

II' II' Il! 

II' 112 

II' 112 
' 12 
112 
110 
'10 
110 



= I 
THE CARNEGIE STEEL COMPANY, LIMITED. 

J/IINIMUM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENS IONS OF 

ST A NDARD :t:-BEAMS. 

iIo<\ioIIlod ... pIIo.f ..... I'I'oir.,porfoo\, I!&II(t 1Ii'i'~ 
i..,. _ 1\10. ,"oW.. 

Wtbniok_ ~of , .... -
100 .00 '1 2 54 0':'04 
96 0 0 7 . 192 0 .6 92 .. 2< 9 0 . 00 7 , 131 0 .631 
8 0. 00 '1 .070 0 .6"10 
80 .00 7.0GO 0 .600 I 
711 .00 8 .399 0 .649 .. 20 70 .00 6. 32lS 0 6 7 6 
6 6. 00 6.2110 0 .600 • 
70 ,00 6 .2 6 9 0.7 19 

• B' IB 6 6. 00 6 . 177 0. 6 3'1 
60 ,00 6. 090 O . li to!> 
0 6 .00 6. 000 0.460 • 
15 0 .00 IS 746 0 .668 

07 10 6 0 .0 0 6 .648 0 . 6 6 8 
40 .00 I:'> lSlIO 0. 4.60 
42 .00 0 . 600 0 .410 • • 

•• " 
3 0. 00 6 .086 0 .436 
31.60 0. 000 0 . 3 60 • 
40 .00 tl.099 0 .749 

.U >0 3 6 .00 4 .902 0 . 602 
ao.oo 4 . S00 0 ,4 00 
20.00 4 . 660 0. 310 • 
30 .00 4 . 772 0 .732 

.>3 , 3 0 .0 0 4. 609 0 . 669 
20 .00 4.446 0.406 
21.00 4 . 330 0 .290 • 
2 0. 60 4. 271 0 . 041 

.10 B 2 3. 00 4 . 179 0 .449 
20. lS0 4087 0 . 307 
18 .00 4 .000 0 . 270 , , 20 .00 3 .868 0 .468 .17 , 17 .60 3 .763 0.3~3 u; .oo 3.660 0 .260 , 
17.211 3 676 0 .476 .IB B 14 .76 3..462 0 .362 
12.26 3 .330 0 .230 , 
14 .76 3 .294 0 .604 

.OI , 12.26 3 . 147 0 .3117 
~ . 711 3.000 0 .210 , 

10 .110 2 .880 0 .410 ." • 9 .110 2 . 807 0 .337 
8 .110 2 . 733 0 .263 
7 . 110 2 . 660 0 . 190 , 
7 .110 2 .621 0 .361 ." , 6 .110 2 .423 0 .263 
~ . lSO 2 .330 o 170 , 

32 



THE CARNEUlE STESL COMPANY, LIMITED 

MINIMUM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF 

SPEOIAL I-~EAM=S;;,.,",;;;:;;-;:::-;;-:;-
~.tf ..... ,.., ~1"'1oM PLuct .... ~h.~~1 M .... ' • 

""'- I_I. ........... tIC l~ I..... ,..... I ...... ===, , I +--"'''''--1-''''''--+--''''~ 

.2 '0 

B4 .. 
.e 
B. " 

100.00 7 .284 0 .884 
96.00 7 .210 0810 
90.00 7 . 137 0 .737 
86.00 7 .063 0 .663 
80 .00 7 .000 0 ,800 

100.00 8 .774 1 . 184 
96 .00 6 .676 1.086 
90 00 6 .677 0 .987 
86.00 6 .479 0 . 889 
80.00 6 .400 0 .810 
"16 .00 7000 
66 .00 
60.00 

6 .292 0 .882 
6 194 0 .784 

g ggg 8:gSg I 
6500 6 .612 0 .822 
fiO 00 11 .489 0.e9g 

• 
3 

45 00 tI 366 0676 _ I 4000 _ 6260 0 .460 3 

MINIMUM AND MAXIMUM WEIGHTS AND 
DIMENSIONS OF 

OARNEGIE DEOK BEAMS, 

- 1...,.1 W..,kl por t.I..' F\Qp ~,.tL '1'. TWk-. ...... ~ 
iNtL'" I r-..::... . .... J...... Ili.o. ..... "II. b .. 

~-;; 27.23~ 15.26 1(U~O .38 _83 
BIOI 9 28.0030.00 4 .94 6.0'1 .44, I." 
B 102 8 20.1624.48600 6 . 16 .31 .47 
B 103 '1 18. 1123.464.87 li . l0 31 .li4 
!U.Qfi 6_ 16.30 18..:...36 3-,38 , 4 .63 .28 .43 

.029 

.033 
0," 
.04' 
.049 

• • • • • 
WEIGHTS AND DIMENSIONS OF 

OARNEGIE BULB ANGLES. 

Socu I .... Dept1 ff l.,It,'ya,\t,odttl. r\a:&(o ... ;i~ Y""::""""c._::;,--;:"I:.:~:;';:'!.C.', • .. i...... _ [hi. : __ i....... ,"' ..... ""'--+--'''''---
B 130 10 26.00 3 .0 48 :r 
B lal .9 21.80 I 3 .0 .44 , 
B 132 19.23 3 .0 .41 "I 
B 133 "I 18.20 3 .0 .44 :r 
B 134 6 1"1.20 3 .0 .60 , 
B 136 6 13 . "16 3 .0 .38 "1 
B 136 6 12.30 3 .0 .31 "1 
~3",~ __ "eL-__ -",,0".00,, __ ->·ce'--L-""!' __ L-~'L-__ 

I 

I' 
I 



-
THE CARNEGIE STEEL COMPANY, LIMITED 

MINIMUM, MAXIMUM AND INTERMEDIATE 

WEIGHTS AND DIMENSIONS OF 

STANDARD CHANNELS. 

s..uo:o lHo •. bopIiof I Toirkl"' f"'~1I'idtA, ".b~_' 
CbuOl. i... llill. • iIcMo. illdMo. I ~~ 

&& .00 3 .818 0.818 
11000 3 . '720 0."/20 

e 1 " 
4& .00 3.622 0.622 
40 .00 3 .024 0.024 
36 .00 3426 0 .426 
33.00 3 .400 0 .400 8 

40.00 3.418 0 .708 
36 .00 3 .296 0 .836 

C. 12 30 .00 3 . 1"13 O. IHS 
2 6 . 00 3060 0390 
20. 60 2 .940 0 . 280 8 

311 .00 3 . 183 0 . 823 
30 .00 3 .036 0 .676 

e, 10 26 .00 2 .889 0 .029 
20.00 2 .742 0.382 
10 .00 2.800 0.240 8 

211 .00 2 .81l> 0 .610 
e< 9 2000 2.6t>2 0.4&2 

111 .00 2 .488 0 .288 
13.26 2,430 0.230 8 

21.2& 2.622 0 . &82 
18 .70 2 .030 0490 

C. 8 16.2 t1 2.439 0 .399 
lS . 7ti 2 .34"1 0 .307 
11.211 2.260 0 .220 9 

19 .76 2 . 613 0 .633 
17.20 2.408 0 .628 

C8 7 14 .711 2.303 0423 
12 .2 0 2 . 198 0 .318 

9 .70 2.090 0 .210 9 

U!i . 60 2 .283 O.liSS 
07 • 13.00 2.160 0.440 

10 . 00 2 .038 0318 
8 .00 1.920 0 .200 9 

11 . 00 2 .037 0 .477 
e8 • 9 .00 1 .890 0 .330 

6.00 1.760 0. 190 9 

7 .26 1 .72.5 0 .325 
e9 4 S . lU. 1.662 0 .262-

5 .26 1.680 0 . 180 9 

6 .00 1 .602 0 .362-
e 72 , 6 .00 1.604 0.264 

4 .00 1.410 0.170 9 
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THE CARNEGIE STEEL COMPANY. LIMITED 

MINIMUM AND MAXIMUM WEIGHTS AND 
DIMENSIONS OF SPECIAL AND 

CAR-Tl'tUCK CHANNELS. 

I Increase of Page Depth Weight per fool Flange Width. W,b Thickness. Web and No. Section of -- Flan~e for of Index. ~h.nnel eac lb. Sec-inches. Min. lin. Min. Mu. lIin. lIat. increase of tion. weight ------------ - ------- -
C20 13 .03 1.50 52.0 4.00 4 .46 .375 .84 .023 10 
C54 12 .0

1

21.33 30. 0 2.64 2 .85 .31 .52 .025 10 
Smaller Larger 

C 103 10.520.00 .... .. 2.50 3 .375 .375 ...... . ..... 10 
C 106 10.526 .50 ...... 2 .50 3. 375 .50 . .. . . . . ..... 10 

MINIMUM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF 

CARNEGIE Z-BARS. 

Thickness 
SIZE IN INCHES. I 

Section of lIetal. Weight Per Pag' No. 
In.el. Inch ... I Foo~ Lb~ of Section. 

Fl.ng •. 
I 

Web. Flange. 

------1-
I 3Yz 15.6 Z 1 ~ 3Yz \ 6 11 

" 1'-,; I 3,9-,; 6,'" 
I 

3 r9• 18.3 .. 
" Yz 3~ 6Ys 3~ 21.0 .. 

Z2 9 I 3Yz 6 3Yz 22.7 
I 11 H 

" ~ 3r
9
lf 6 r'" 3 r"" I 25.4 .. 

" it 3~ 6Ys 3~ 28.0 ., 

Z 3 ¥ 
I 

3Yz 6 3'-1, 
I 

29.3 11 
" IS 3,9" 6, '[ 

I 
3r9" 32.0 I r. .. 

" ys 3~ 6Ys 3~ 34.6 .. 
Z 4 s 3>( 5 3){ 11.6 11 T.' I " ~ 

1 
31n- 5,\-

I 
3,5. 13.9 .. 

" 

I 
T'o 3Ys 5.'is 3~ 16.4 , 

I 

.. 
Z5 Yz 3>( 5 

I 
3>( 17.8 11 

" 9 3ll< 5f \1' 3i\: 20.2 g- .. 
" ~ 3~ 5Ys 3~ 22.6 .. 

Z 6 

I 
H 3>( 5 3>( 23.7 11 

" ¥ 3T'. 5,'. I 3Vs' 
26.0 .. 

" IS 3~ 5Ys 3 8 28.3 H . . 
-- -------
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THE CARNEGIE STEEL COMPANY, LIMITED 

MINIMUM, MAXIMUM AND INTERMEDIATIil 
WEIGHTS AND DIMENS IONS OF 

CA RNEGIE Z-BARS. 
(CO -"1'I "ulm. ) 

SocIi ) n;,k_ Sill 'I 'ICEI!. I ..... '" Il't:." .. of IttIoL ~ 
loW.. I.-No. FI""", li',b, FI&6p hoI,Lbo.. of ' .. 

----- ----- ----- ----- -----
Z7 'i ' c, • 'rr 8.2 !2 .. I • ' )j :rr " to.3 .. .. 

" 
,,.. 

" ~ 
, .. .. 

Z8 I', ,,,. • :~ 1<, 12 .. " ' )i :~ 15.8 .. .. / . ' ,0. 
,,.. 17.9 .. 

Z9 " '~ • :~ ". 12 .. 
U " :q ",.9 .. 't. 't. 22.9 .. 

'10 'i t l} 3 HJ .7 12 .. ! • 2-1i 3h .. .. 

'" " ' If 
, :)} 9.7 

I 
12 .. " . 21: 3" 11.4 .. 

'12 " 211 , :u 1M 12 .. I • 2l{ 'c. 14.2 .. 
-

WEIGHT AND DIMENSIONS OF CARNEGIE 
SPECIAL Z-BARS. 

ni.k_ &ltI II 'Ieus. 

""- of •• IOL .. ----- "tipl ,., .~ I ...... '"- "" , ... n"" ",.b. ------ ----- .---- -----
'13 " 3 6 , \·ts 13 
Z1. " '" 5 , I • • \3 

'15 " '" • , 11.1 13 

'16 " '" 
, , 10.0 13 

' 17 ,', '" 
, • •• 13 

ZI' )j I. ta 1" I.' 13 

'19 1].('(', P('/c 2h ' :'( '" \3 
- -
36 



THE OARNEGIE STEEL COMPANY, LIMITED. 

MINIMUM. MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF 

STANDARD ANGLES. 

EQUAL LEGS. 

-",,-."~lr-.-_-'-- YoiJ:il soou •• Jr:'~·I-"-" ----"-.-;'-"-
Ide •• p. oa. 1 ..... 1*'fOOl. I'd ... )t!- '"... , .... pu(to\. 

~ .. ; 6.6 974 ~ A39 I /;"I;-;-~ ~ 
A2 H 6.6 9.09 30.9 AiO U 8.3 1.44 1'.' 
A 3 ~ 6.6 8.H 28.7 
A" U 6.6 7.78 26.5 A46 ~ 2,1{.2~ 2.25 7.7 
A 5 ~ 6.6 7.11 24.2 "47 Ii 2~.2~ 2.00 6.8 
A 6 l' 6.6 6.43 21.9 A48 ~i 2!4.2J{ 173 5.9 
A 7 >Z 6.6 5.75 196 :\49 ~~f 2~{.2~ 1.47 5.0 
A 8 if 6.6 5.06 17.2 A50 J4 2~.2~ 1.191 ,.I 

I A56 {oJ 2.2 1.56 5,3 
A18 tI ,4.4 584 19,9 AS7 YiI 2.2 1.36 4.7 
,\{9 J( .4 5'« 18.5 A58 I~ 12.2 US 4.0 
A20 U ".4 S'03 17.1 A59'~ '2.2 0.94. 3.2 
A21 ~ .4 .:61 15.7 A60 I, 2 .2 0.72 2.5 

~~ ~ i:: III :a ~~ t: :~::~:1~ :l 
~~ 1\ 4 :1 ' ~:~ til ~~ 1) ~~;:~ ~:~ ~:~ , . I 1\65 l , IK"'K 0.62 2.1 

A26 U 3J{.3~ 51)3 17.1 A66.}i l~dYf 0,99 3.4 

~~ J(tl ~~·t~ 4,:',,9 :~~ ~~ ~ :~:1~ ~:~ i:~ 
A" 

.n".n. . A69 .1. I'Ld lL 053 18 Ji 3~.3~ 3.98 13.6 H n n' . 
A30 h aJ4"3~ 3.62 12.3 A70 if IJ(xlJ( 0.69 2.4 
A31 M 3J4x3~ 3.25 11.1 A71 X IJ(dJ( 0.56 1.9 
A~ r1 3~"3J4 2.87 9.8 A72 t, I~.t}{ 0.43 1.5 
A Ys 3*3~ 2.481 8.5 A79 rs !}{xlX 0.30 tI} 

" 

33t1 A78 J( II xl 0.44 1.5 
A Ji 3.3 . 11.4 A79 /1 11 xl 0.34 1.2 
~~ ~ ~:: ~~ I~:: ABO}1 I xl 10.2-1 0.8 
Arl it 3,.3 243 8.3 A83 / « 1( x W 0.25 0.8 
A38 Ji .3 2.11 7.2 AM J.i J(. W 0.17 0.6 

Anile_ vary only by ~ in<h. Sections 01 tb .. e _Io.pes _bown on J>lIa:. '4. 
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1 THE CARNEGIE STEEL COMPANY, LIMITED. 

MINIMUM, MAXIM U M AND INTERMED IATE 
WEIGHTS AND DIMENSIONS OF 

STANDARD ANGLES. 

1 UNE QUAL LEG S . 

=~t I~ ..... ih , 
51Z!. T",,~\ .~ ~... "'lokl 

"'~ lot ... j!! ... , 
-:-160 1 ,;! ." .. , 7.99 27.2 A200 U ~ .3 1:;'-;-:.2-

A161 H .. , 7.47 '''' A201 ., 3.7~ 12.8 
A 162 U- ••• .... 23.' A202 i, 5 " 3.31 11.3 

AI63 U ••• "1 21.8 A203 " , .3 ". 0.' 
AI" 6.' ... 2M A280 /, 5 .3 2.40 .. 
AI65 n 6 •• ." 18.\ 
AI68 6,. ' .75 16.2 "22<! ~: 

.3 , ... 17.1 
A167 n 6.' '.18 IU A221 .3 4,00 1 \6.0 
AI63 }\ 6 •• 3.61 12.3 A222 II • ., '.M 14.8 

A1" 1,, 
A223 !i • .3 &9' 13.6 

6.3'~ 7.55 25.7 Am / .. .3 3.60 12.3 

AI70 ~ 6.3~ 7.00 ".0 A225 ~ . .3 '.25 11.1 
A171 6.3~ 6.56 22.3 "'26 l'l! .3 <81 ,., 

, AI12 U 6.3J{ '.00 20.6 A227 ., <4, .. 
A111l 6,3~ 5.55 1&9 ,'228 h ' ,3 '" 7.1 
AI74 l~ 6.3,J{ '.03 17.1 
Al7S !~ 6x3M '.50 15.3 A229 

M 
3~.3 '.62 15.7 

AI7S ~ 6.3," 3.97 1<5 ,,"" 3~.3 '-3t 14.7 

Atnl 6.3~ 3.42 11.7 A23 1 3~.3 '.00 13.6 
A232 .~ 3M'S 3.67 1" 

A 187 '" 5x3~ <67 22.7 A233 )'1 8>'.3 '.34 11.4 
AI88 t~ 5x3J{ • .25 21.3 A234 3*3 '00 10' 
AI89 K 5.3~ 5.81 19.8 0-\235 i, 3M'S <S, '.1 
AI90 ,H 5-3}4" '" 1&3 A23' " 3J{.3 '" 7.' 
AI91 Jt: 5.3:1 492 l1U1 A237 I. 3:4.3 1.93 .. 
AI92 U 5.3~ 4.47 15.2 
Al93 5;r.3,J{ '.00 13.6 ,'2.18 ~ 

3,J{.2}4 '.65 12.4 
A194 tJ 5.3,J{ '.53 12.0 Am S~.2,J{ ." 11.4 

::: I~ 
5.3,J{ '''1 10.4 A240 

* 
S,J{.2,!4 '.00 lOA 

A241 S,J{.2>' ' .75 , .. 
6.' '5.114 19.9 AU2 

* 
8,J{.2,!4 ." &3 

AI97 5.' 5.44 1&6 AlMS 8}'l.2,!4 2.11 7.' 

A198 U 5.8 ! 5.03 17.1 A24. 
~ 

8,!4.2}i 1.18 6.1 
AI99

1 
.. , H1 1 15.7 A24. S,J{_2y,. 1.44 •. , 

-
AnKl .. vary only by if ",,,b. Sect;o~. of ,h..., .hap .. Ihown on pa~e '5-
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THE CARNEGIE STEEL COMPANY, L1MITED 

MINIMUM, MAXIMUM AND INTERMEDIATE 

WEIGHTS AND DIMENSIONS OF 

STANDARD ANGLEs' 

UNEQUAL LEOS.-Contlnue<l 

-,I:; -
~":~! lao. b.... 1Iotf,k! SocIi .. ~1 s... I,,, 1I .. ~U 

~ 0 pet 001. I"""L~; pet fOO<. 
-- --- ----------,-- ---

A2.S!.,. 3.2,!{ 2.78 9.5 A2~)) 2}{.2 2.00 6.8 
A2M ~ 3.2~ 2.50 8.5 Am l'. 2M.0.2 1.78 6.1 
A254 ..h, 3x2,!{ 2.22 7.6 A266}i 2M.2 155 5.3 
A256 h 3.2M 1.92 6.6 A267 h 2M.2 1.81 4.5 
A256 I~ 3x2~ 1.62 5.5 A268]i 2~.2 1.06 8.7 

_AU7 ~ 3.2M 131 4.6 A269 h 2~x2 0.81 2.8 
AnKics vary only by Ii ioch. Sec,;O"" of these Ih,pes .ho,"," on paKe 'So 

MINIMUM, MAXIMUM AND INTERMEDIATE 

WEIGHTS AND DIMENSIONS OF 

SPECIA L ANGLES. 

EQUAL LEGS_ 

-k- .-.'II
T

,.-;. -'-.-1 ". 1 1Ili/,kl 110<\1011 !l a:. I ,- I "l"oil" 
lou •. ~;: IlICML "'I I •. ~ hul ••. ~~~ ... iL pet 00<. 

A 9 ~ 5.5 7.99 27.2 A 45 1:( 2]( .2]( i !.31 4.5 
A 10 H 5.5 7.46 25.4 A 61 M 2)(.1:)( 2.00 6.8 
All }( 5.5 6.W 23.6 A 52 .i( 2)(.2)( 1.18 6.1 
A 12 H 5.5 6.42 218 A 53 ;Ji 2)(.2)( US 6.3 
,\ 13 " 5.5 5.86 20.0 A b4 I h 2:(>2)( 1.81 4.5 
A 14 I. 15.5 5.31 18.1 A 55 J( 2)(x2){ 1.06 3.7 
A 15 >: 5 x5 4.75 16.2 A 74 /; l}id}i I 0.61 2.1 
AI6 1Tf 5.6 4.18 14.3 A75 j U tUxla 0.50 1.7 
A 17 »5 .5 13.61 12.3 A 76 -h 1}i.I}i 0.39 1.3 
A 41 J{ 2j(.2}( 2.bO 8.5 A 71 }I 1}i.I}i 0.27 0.9 
A 42 i1 2}(.2}( 2.22 7.6 A 81 -h U' U 0.29 1.0 
A 43 ;}i 2}(.2)( 1.92 6.6 A 82 l }i Ux ~ 0.21 0.7 
A 44 t. 2~.2)( 1.62 5.6 A 85 }i " • .u 0,14 0.5 

An,l .. nry only by n mch S.",jenl <II 1M"., .hal"'" .he,," on p.>a~ .6. 
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THE CARNEG!E STEEL COMPANY , L IMITED 

MINIMU M, MAXIMU M A ND INTERMEDIATE 
W EIGHTS AND D IMENSIONS OF 

SPEOIAL ANGLES. 

UNEQUAL LEGS. 

~! •• I "~ "' .... 1 ... ~· I .. I 
iIo<~. ,,... ",,,,'I 
tun. I"" •. ".~ ....t .. l bd' L ~; i.a.. .. i.. .... fOOl. 

--'--- --
Al50 1 17 .3~ •. " 82.3 A2tt Ji 4~.3 267 '.1 
A151 {t .7 .3Ji" 8.97 30.5 "''' tI , .8,!{ '''I lB. 
AI52 Ii 17 "" 8.012 28.7 A213 J( • "" ,." 172 
Al53 H 7 ")4 7.01 26.8 A214 H ' .8Ji" '.68 15.9 
Al5< J( 7 ")4 7.81 24.9 A215 " , "" ' .30 14.6 
Al55 HI 7 "" 6.7& 23.0 A216 ,'f 4 ,3" .. 1 18.3 
Al58 

" 7 
")4 "7 21.0 A217 ~ , .3}<f '50 11 .9 

AI&7 t, 7 .3J4 5.[i9 19.0 Afl8 n ' ")4 3.09 10.5 
Al58 

" 7 "" '.00 17.0 MI9 ~ 4 .8J4 2.67 '.1 
.'\159 i, 7 .3:4 HO 15.0 A246 f l 3:.(.2 /!.6.f '.0 
Al78 Ii 5 " 7.11 24.2 A247 J4 3:.(.2 2.38 "' Al78 II 5 " .. , 22.6 A248 f'l 18J(.2 2.11 1.2 
Al30 J( 5 " ". fl.1 A24. t' 8:.( x! 1.83 8.2 
A\81 H 5 " 6.72 19.5 A$I) ", 1'Ji,2 1.54 ,., 
Al82 

" 5 " 6.23 17.8 A251 :.( 8}.(.2 1.25 ,., 
Al" /, 6 " 4.15 16.2 A258 " , ,2 2.25 7.7 
Al84 

" 5 " . 25 14.5 A259 n 3 ,2 2.00 68 
Al&5 i, 5 " 3.75 1>8 A206 )i , ,2 1.73 , .• 
AI86 )i , " '.23 11.0 A261 ", 3 ,2 1.47 ' .0 
A2O< tI 4:{.3 ... las A282 Ji 3 ,2 1.19 4.l 

A206 J( 4:{.3 6.00 17.2 · . 
A206 tI 4,!{.3 4.6, 15.9 · . . . 
A2':}7 .~ 4~.3 4.30 14.6 

I 
.. 

A2()8 I, 4}<fx3 '.00 18.3 · . 
A209 \:4 4J4.3 '60 11.9 .. . . 
A210 n 4.Ji.3 ' .09 ". .. 

Angles vary only by n inch. 5e<:tions or these shapes 
shown on page 16. 

40 



THE CARNEal. STl!a!:L COMPANY, LIMITED 

MINIMUM MAXIMUM AND INTERMEDIATB 
WEIGHTS AND DIMENSIONS OF 

SPECIAL ANGr~ES. 
UNEQUAL LEGS.--COnt1nued 

,,,,, ~ 2)(>1)1 1.63 ,., Am If 2-,,<d}i 0.67 
A211 l'·I!J.(" I~ 1." 1 

'.0 A27. JI • ,III 0.18 
A2't2 a 2'.tx\'"z 127 '.3 Am ~ .. "" 0.60 
Am I, 2,(.1* 1.01 3.1 A278 ).( 11i'\ 0.63 

A". . ~ 1 2~.t}i 0.88 '.0 Am H 1".\ ... 
-

AnKI~ ~.'Y only hy n inch. SKtion5 or th~ shapes 

"50 
A461 

-oM&! 
Mb3 

*A4M 
"SO 

""" .. D on page 16, 

onn A.NGLE SECTION'S. 

14.4 

'" '" 11.4 
lO . .f. 
10.\ 
9.8 

" 1.1 
'.8 ., .. 

:\462 
*A463 

19 A(64 

A'" 19 fA(66 
Am 
A468 

19 *A.f.69 
~A(71) 

19 ·A471 
19 "A416 

*,\476 

.'''gle, marktd Ihlls" Ii.'-e hni_hing p ... 

1.1 
'.1 .. 
11 

" .. 
1.2 
<1 

••• 
" •. , .. 

" " " I.' 1.0 

" 
19 

," " 19 

I" " 



- , 
THE CARNEGIE STEEL COMP ANY, LIMITEO. 

MINIMUM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF 

SPECIAL ANGLES. 
SQUARE ROOT. 

kLio& In"k_' 1:.. I "tif.~t "g ~ti"l ru~~~ I ~ ' Si. w ... " ,0 

I.d .. , ~~ i~~ i. ill<. pt ..... k~ I!ldOL of .... 1. I. im.. pt. 1 .... ~~ 
----- ,-- -- _'.1 ..... 
A"" n " 

., 18.5 ' A38/ J( ).( .2:.( 3,6 t7 
A'" • ., 17.1 ,\3" J'l 

., 5.3 *r\352 • ,. \5.7 t7 
A:t53 I, • .4 1403 *A389 ., '.7 " *ASM " , , . 12' t7 *A300 I . .2 3.9 " • *A391 )( ,2 3,2 " A:t56 ". 4 .. 11.3 

*A356 " t ,4 9.7 t7 A392 
J'l 

t }( d J( " ·,\357 " 3}J1S)4 ,<0 t7 A393 l}( xl J( ' .0 
A:t53 U 3J.l1.3~: 14.8 ,'''' A 1;j(.I J( 3.' 
A35\1 3~.3~ 13.6 *A31lO 

" I:l(d}( 2.8 " A360 I. 3}{.3J{ 12.3 1\396 " t ~. I M ... 
'''3St " ,3MxS '-2 11.0 t7 A397 t. IJ4dM 2,9 ,,'" J'l ,3M·'iM 9.8 *"398 " t ~dM 2,' " ·.\363 al / .3M 8.5 t7 *A399 I , l ~d" 1.0 " ,. 

A364 " 
, 

" It..( "400 !1 1:(.\:.( , .• 
A:t56 I. 3 " 10.4 *1\401 l ).(d}( 2.0 " ,,'" ,., , ,3 9,4 *A402 I. \,!{d}( 1.5 " .\367 f. , " 8,' *,\403 }i t ,l( ,,).( 1.0 " A"" " 3 " 7.2 

·,\369 
~ 

3 .3 '.0 t7 *A41}4 ,. l li· ;t 1.8 " *,\370 i' .3 4,9 t7 *A(Oo') }i l }i . U 0,9 " A37' " 2>( .2~ 8" *"406 )( l ,lid}j 1.7 " Am 
J'l 

~_1(.2 \' 7,' *A407 I. l }id }i t3 " A:rr.t 2~.2~ ,,' -MOB }i l }i d }i 0.9 " "',\3'74 i, 12 ~: .2}( 5.5 t7 *"430 I, tn~ u ,.I 18 
:\375 " 'flM:~2J{ 7.7 *A409 " 1 " 1.5 18 
AS/& 

J'l ~!<.2U '.8 *A410 , 1 " t.I 18 Am ~.2J{ 5.9 " A378 I. .2M:.2J{ 5.0 17 
*/1411 " 1 .1 .8 18 

·A379 U ~';'2}i '.1 t7 M12 /. J' .J' 1.0 
A383 J" J( .2)( 6.8 *M13 " J'- Ji 

0.7 18 
A384 f , E",2,. .. *.0\(14 

~ 
Ji . l{ 0.8 18 

A385 Ji ,2J(.2J( ,,' 17 *M15 14 - K 0.6 18 
:\886 V'{-2J( 4,5 t7 *MIS 6 Ii'" 0,' IS --

AnJ.:lc~ marked tbll~ • have finishing passes. 



I I 1 
THE CARNEGIE STEEL COMPANY, LIMITED 

WEIGHTS AND DIMENSIONS OF OARNEGIE 

TEES. 

EQUAL L EGS. 

- - I lUll. [lela fllcnlSS Of Inil. .... II !lClI&. 

,!~ 
, ...... , .... --- " ... ~ 

""'1" .... PI~. ... 
- --<----- -- - -

T I • • ',10 t. ,~ 10 " 1>, " T2 • • Ii to if .1 'i \0 r'. 10.9 20 

T 3 3" 3', '. \001, '. 10,', 11.7 20 
T. 3:~ 3', 1.10 -I, I h) I', .. '" n , " ", :lloH ~t 10 H .. 20 

T6 , , 
'J \0 I, I ,~ to ,', 100 20 

T, , , 
1', 10 J~ l ito '. 9.1 " T8 3 , .Ji 10 1~ Hi to r', ,. 20 

TO 3 , 1', [oJ' I~f 10 H ' 6.6 20 

TlO 2' .. ", ji to 1', HIO? .. to 
TIl ')1 ", /Ito~ ,', to ~ .. to 
T1f 2'( ''- htoH L" 10 Ji I '.9 20 
T13 '" ''- )4 to l, J.: l0 .f. '.1 " m • , 

h"" I t"·,, I '.S to 
'1'15 , • J4 10 /, J.( \0 h 3.' " TI6 1)( 1)( )'(10/, )410 h " " TI7 I" 1)1 J.( to If J.( 10 l'f .. I 

" TIB I II! 1)1 I -h 10 l 't" I. to ,', 1.84 " '1'19 I " 1)( :i 10 /, J.( to 1'. '0< " . 
T!O 1)( 1)( [\tO~ !. Io l, US " 
"'I I I I I 

1
10

'.'" 
t. IO ·1t 1.23 21 I 

.", I I }i 10 /" }i 10 I. ." " . 
<3 
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THI!t CARNEOII!: STEEL COMPANY. LIMITED 

WEIGHTS AND DIMENSIONS OF OARNEGIE 
TEES. 

UNEQUAL LEas. 

lIZ" II 0011. meullS or .nu. I 
II ]!CUl ..... - Wtiel 

" "." ,.~ 
1IIoIi ... 

""'" """- - .... 
- - • --

TOO • , }{ loll U \ 0 1i 13.6 " '1'51 • ' J! Ji to i. , ",loB 11.0 22 

T5! ' j, ' j, if to I. UtoU 15.8 " T" ., • /. to:Ji I. to :Ji .. " TM ' J! • :Ji 10 I. n to , ', 10.0 " 
TM ." 'J! /, to Ji 1', to ~ ., ~2 

.'" 'j, 'J! Ji toir Ji to 1, '.3 " Tf/7 • • .M to II y. \ 0 II 15.6 " '1'68 • • Ji to 1r Ji to I'. 12.0 " 
T~g • 

I 
4' • ~ to I. Ji to l. U.6 23 

TSO • ." :Ji to I. h tOT', 11.4 '" T61 • , Ji to..(. n \° 1', ••• " T" • . " Ji to i. Ji to 1. .. " TOS • ." /. to» \-, to » 7.' " TM • • Ji to I . h \Oa 7.' " TM • • /. to Ii /. to Ii ., " .,.. In; • }{to/. }1loh I" " T67 'J< • "00,', hi toil ••• " T68 '" • 1', 10 ~ II 11.73 .. 
T59 '" • :{ 10 I. '1 10 /, 10' .. 
'110 ." , ~ to 1', Ii to if .. " 171 . " , 1.10 Ii " 7.8 .. 
Tn , • ,,\0/. .M ton 11.8 ,. 
m • • ,',00" 1'. to .M 10.6 ,. 

-- -
no can also be rolled 11.41 

T" " .. .. " '.8 
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THE CARNEGIE STEEL COMPANY, LIMITED 

WEIGHTS AND DIMENSIONS OF OARNEGIE 
TEES. 

UNEQUA L LEOS,-ContlnuOO. 

'IIIIctJm 0' UTAL. 
-,--

SIn. l~ IICHa. II !ICKES. ...... ""'" "i~' , .... --
..~ " ...... ~. ..... .... ..... 

f-- --f --
'17' 3 • » to i , »tolf j 9.3 24 
'1'75 S 3M Ji 10 /, ~lo/, I" " '176 3 'M 1', to h i, 10 .J1 9.8 " '171 3 '" ~Ior, » to 1; " " '1'711 

I 
, ')< Ji to i , »to -& 7.2 " '1'79 , 

'" / , to Ji I, to Ji '.1 " '1'80 'J( 2 .. 1&lo;>il <t 1.< " '1'81 2<t 1)( I~, to a >( .. " '1'82 '" 3 }i loi, h to ;' 1.' 25 

rl' 2.<i 3 1,10 Ji I~ to ;U: 6.1 " '1'1, 'M I 
21( ~ to t\- »10 i . ., 

" '1'15 'Ii 2J( /,10 Ji I,to~ 5.8 " 
'1'8' '" 1]( l, to /, 1« to f. 2.9 " '1"7 I 

2 I" X to I, _'i 10-/, "' " r88 II{ 1)( ~to/f » to I , '.6 25 
T89 IV .' I" t\- to-.h /, to l'~ 1.94 " 1'911 1)< I){ h to Ji I, to)1 8.' 25 
1'91 I'~ 1]( ).( to 12 ):( to II 

I 
2.24 25 

1'92 1'< 1'( h toi~ I, to t'l 1.72 25 

'1'93 lY. I,. If to 1') h I 1.33 25 
'1'9, I" I( I, ,', 1.33 25 
'1'95 I I" }i to 11~ \ }i to lAr 1.12 25 

4 0 



-
THE CARNEGIE STEio:L OOMPANY, LlWITED. 

WEIGHTS AND DIMENSIONS OF CARNEGIE 

.... , ... 
\110 
:'>111 
:\112 
\113 
MI4 

MSO 
\lSI 
:\132 
:\133 
~134. 
Mab 

M51 
M52 
\ 1&3 
M54. 

..... 
1M ... 

MISOELLANEOUS SHAPES . ... -"'c:::" • ... .,"" ;:t: . i.i .... 

" .... 
'-' .. "'" lI'i·S\" ), .... 

lI'j.3,1i 
~ .. '" II !}.al;( 19.72 .. 9' •• 3.1( /I 21.42 

1/' •• 3){ ~ 23.15 

Corrupled PLatt, 8l(d}i )( .OO .. 8~o\~ ~ 
10.10 

8\ .. 1)) ,.o. 
1~~.2){ 

* 
17.75 

12t.·2~ 20.71 
" 121'~·21.( ".67 

'l'idlL ,.". sturo h. 

Cbeckmd Plak, BI" 1I 13.n 

" 31" 16.32 
" BI" T' , .. , 
" BI" ,. 21.42 

SPEOrAL TEES. 

... 
i,l .... ''''''1 ':r 

pt. rtM. II - =1 ... u, .. Mi. 

';:' 
• .... 
" 

26 

" 

" 

TIM 4H.2/r 7.00 I 2\ TI66 4 .2J( 1\.00 l!1 

RAIL. 

f 

.. 



1 ____ T_H_B_O_A_R_'"" __ '"_S_TE_E_L_OO_M_P_A_N_y_._L_I_M_I_T_"_D_, __ --Il l 
NOTES ON STANDARD OONNECTION 

ANGLES FOR OARNEGIE I·BEAMS. 

Stnndaro connection angles, for .11 lizes and "'eights of 
Standard I -Beams manufactured by 'Ibe Carnegie Sled Com
.. ny, LimitW. are iIIU$U'8.tw on page 48. Thae connttti<>ll5 
are d~gned on Ihe basis of an allowable Ihearing Stress of 
10,000 Ibs. per Iq=re inch, and a bearing llre<.8 of 20,000 Ibs. 
per $lIlian: inch on ri,-clS Or bollS, COI'TCliponding with extreme 
fiber stresses in the r ·Beam$ of 16,000 lh$. per roquar<: inch. The 
number of ri ... ~tlI oc bolll1 tc(luired is fcund 10 be dependent, in 
mo-t instances, on their bearing values. 

The connections hue been proportioned .... ith • view to cov
ering moll cases, occurring in ordinary practice, with the usual 
relations of depth of beam to length of lpan. In utreme in_ 
IUnces. hO"'I:\(:1, where bellIlU of short rclati.e span lengths ~ 
10000ed In their full capacity. it may be found ntteuafy to make 
pro,-;..wn rOT additioul ilrength in the con"e<:tions. The limit
ing $pan lengtll! , at and above which tile sta"dan!. connection 
Rngles mny be used with perfect lIIlfcty, are given in the follow
ing table: 

Table of IlinimQm Sp&ll!, of I-Beam!, ilr wbieb SWldMi ())Dnection 
Anglf)l may be &fely UIed, wilb &ami lAladed 

to \heir Pull Capacity. 

- :11 - 21 ""':r'" :i:! 
i' I' ' . " • f .-.... :l .... :1 0- ~t .-

24,"-80. lb!. 1&0 IfI" -42. ibl. lUi 7"-15- "" ,., 
20"-80- " \1.G 12" -40. .. .. 6"-12.25 " <0 

" 60. " 1M " Sl.f:i" 7.' fi"- 9.7fi " '.0 
18"~. " 15.0 HY'-25. " " ~ "- 7.5 " '.0 
Ifi"-80. " 12.5 9"-21. " ao 3"- 5.5 " ',0 

" ". " II> 8"-1S. " 7.0 

Sci: 1111ll'trations of Standard Connection Angles for Carnegie 
~.Hcam.s on page 48. 
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THE CARNICOIE STE!;T. COMPANY, LIMITED. 

STAN DARD CONNECTION ANGLES. 
FOR l:-8E~ M S 
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THE CARNEOtE STEEL I..."'OMPANY, LIMITED 

STANDARD QAST IRON SEPARATORS F OR 
I -BEAMS. 

Separalorl tJt 18ff
, 20" and 24" kams art made of ,,~metal. 

" .. 6" io Hi" beams an made of ) J ~ metaL 
" "Ii" beams &.lid UDder are 1Ud6 of #( meial. 

NUl .. ,,'" 

S EPARATORS WITH TWO BOLTS. 

',:-, "'-'''''''''80.i'-1ic":':,,C'''''''?K M 12 11'':1 '"5::;.'''OT)''~O'''35.;;-;;;00C'5''.50'' 
Jl 2 20 SO. I.I{?J( 1i 10 II){ 6.30 " 30.00 3.10 
Il 3 20 65. 13~? J(~ 10 8.J( Ii.t){ " 2-4.00 3.10 
IlSO 18 M. t2lI 61{ ,.. II 8') 3..0 .250 111.00 2.i5 
Il 4 15 so. 13" 7'.. 7 II~ 3.64 " 16.00 t.~ 
Jl 5 15 60. 12': 6.J( )t 7 80{ 3.40 " 15.00 l.i5 
n 7 15 42. 11}( 6,1( J{ 7 7" 3.18 " 13.50 l.i5 
118 12 40. 11~ 6 J{ 671 7'} 3.16 ., 12.00 1.50 
nil 12 31.1i 10J( Ii;\( li· 6.'2 7~ 3.10 " 12..00 1.50 

'IB ,,' IJII 
illS 
1115 

Ill? 
nllI .. , 
ll23 
'm 

S EPARATOR S W ITH ONE BOLT. 
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1.58).125 10.00 1.50 
I.M " 10.00 1.50 
1.60 " 8.00 1.25 
1.4. " 6.75 1.20 
1.86 " 5.50

1

1.00 

1.33 " 4.60 .75 
1.30 " 4.00 .60 
t.23 " 3.OO.SO 
1.20 " 2..SO .40 
.12.09 I.SO.25 
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THE OARNEGIE STEEL COMPANY. LIMITED. 

STANDARD SPACING AND DIMENSIONS OF' RIVET AND 
BOLT HOLES THROUGH FLANUES ANO OONNEX;l'ION 

ANOLE1:5 OF' I-BEAMS, CHANNELS AND ANGLES. 

T' 
r!ft~--~ . ..,..t-' 0' r-----' 

ill m 
STANDARD AND SPECIAL i BE.UIS. 

Df..lo ''it',,«~t t~, bod>' G~, ~ ... til\lIIi~~'1 a 'b ~ 1>'1 G~P 
~~ 

Ii • ., I~ 
b : ;~ z:.r 'ri_ I. I II . 

MIlL , ...... i.a..,l ...... ;1I<Mt. l I.WII. h.o.,l~ i. 
" M," . , ~ 

10 ztOOI "j ~l ' ,\ 

~ " .. '" . ., " ., ' ::, ~' 
, 21.00 h .. oHIO 8 HtOO' 

,,, . 
:I~ 

" M.DO " ... ~ 21 
" 

1"1.00 l' rJ lli' 6 I~'I I' • 4'i ,., IAUI) 6 8.;,~ OF ", n noo . , I t 7.JIJ , :~ ., 
" 10.00 .' ~c 4 ii ., ., . .... , 
It """ , , -

• 0' • r-" r----" r--",! 

'~ lfJ r 
STANDARD CHIHNEL& STANDARD AND SPECIAL ANGLES. 

~1. ... til\ t DiLofJ a ! b' q ~'fl.1 ~f! c t. I l! MI'~ ,. \. Gnp .. ~ .n, iIdooI iIQ& It ~ Mil II lD<Mo. ,..... , .... ..rin\. 

I.; 1>.00 .- 2'~ 6'/ • 'l' I :1'$ 
I 

Ii :n.oo ·t d 411 Jf • : r:' I! ;»'00 • •• 6 • I ~ ::n.r.o .~ j., .p' .' ' I Q'~ 
11) ";~Or' • ' 2' 41~ • • I 2' .. 
10 : 11.00 ,I \'/ 4' ~ ""- 'v , . 
9 :ll.OO • ' I" 4~ , ." i! P" 
Y IS.~ .~ pi 4 ' if " I" , "" h 11 :1" .J. :r., ,,; 
" II.~ !l ", , 11.2', ~ :ii ::1 ~ N '" , ~.7.~ , 

I 
,,' • J:t(~ 11i :* l "j JI • •. 00 " • .... ~ l'~ fh " • .,., , .~ "1 II • 6.2\ l~ • ... In ~h t . , • , , 

it ;\ ~ 
- JoITL"':'n. ~-i11 ....... -1OlIIo-........ - ... 1II opoaap ri- -I"«" 4i"iii"otu4ani - ... "" , 



TH~; CARNEOIF. 8TIt~:L COMPANY, LIMITED. 

S TANDARD W ALL BEARING P LAT E S FOR 

~·BEAMS AND CHANNELS. 

STAND!RD STEEL WALL BEARING pum 
;-:-:-~-,--

'/ ..... WlJou\ac ,.:..;~ t_ .. 

• rw.a.iq_ 

~.f"'" 
I • J J1 I- i'" -- r 01 .... 

~, -I • ! • 
--'- • 

3", 4" . 6" aDd 6" .... 6": 6". 6" I' 1.8 t7 '.5 
3", 4 'f, Ii" lDd 6" .... ." 6". 6" I" 1.8 t7 '.5 
7" IDd 8" ......... 8" 8"_ 8" I" .. '.8 &0 
7" &lid 8" .......... 8" 8"0 8" I" ., <8 &0 
9" aDd 10" .... . ..... 8" 8"x12" j" '.8 72 1<0 
9" aDd 10" ... . ...... 8" 8".12" I" ' .8 7.' 12.0 
12" 13L5 1ba. ..... 12" 12"d l!" I" 7.' 1" 1&0 
12" 13151ba. . . . "112" 12" >12" I" 7.' 10.8 1&0 
12" 140 lba., \5" I 421bs., 12"'12" 016'/ I" ,., 14.4 24.0 
12" 140 Ib&., 15" I 421"-: 12'/ 12" >16" 1 " , .• !U 24.0 
lli" I60 and BOlbL .... l f" 12"118" I" 10.8 IO.l! 21.0 
\5'1 I &0 and 80 lbe. •.•. 12" 12" d 8" 1 ' 10.8 1" 21.0 
18",20" and U " .. .. 16",16".1&" 1 ' 1" 19.2 32.0 

l'-e the thicke r plnte r(Or 1>e3rino.;:' "31u~ e~ceeding those given 
undn com""," brickwork. 

"<lte beanuil' "aluc-~ Il'i,-tu ill abo,we table are figured on the 
r ... llowi0l:: allo ... l>Ie IUlld, per "'IUD.~ inch: 

Common bri<.:kwork, 100 lb!!. Fi .... t dus brkk'KOTk, ISO Ib.. . 

Ordi"ary maao" ry, 2S0 111<1. 
When end ~:I(tk>n e~(tt(l!I the abcl\"e safe bearing .-.11lC:$, 

.p«iD.1 platet will be rn;,,"ided. 20" and 14" beams ... ill usually 
n.~lui~ ~p«i:l.1 calculation$. 

End ~lICtion for unifQrmly di§triootoo IMd ~[u.l$ load on 
bellm d i\"ided by z 

Bearing a~a in ~Iuare inehes c<[wol$ ",nd r",actiO!> in rounds 
d" -;d,,,<1 b)' the allowahle bearint: per I<[ua.c ineh. 

" 
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THE CARNEOU l' :L COMPANY, LIMITED 

CONSTRU CTIONAL DETAILS. 

FI".I. FIg. 2 . 
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THE CARNEGIE STEin. COMPANY, LIMITED. 

FIRE PROOF FLOORS 
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I THe CARNEOIE STB:I!:L COMPANY, LIMITED. 

F IRE·PROOF FlOORS, SUSP RNOEO CEILINGS AND PARTITIONS. 
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TIIJ<: CAHNEOIE STEY.L COMPANY, I,IMlttD_ 

DETA IL S SHOWING rlRE· PROOFING AND 8ASES 
FOR Z-8AR COLUMNS. 
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THF. CARNEGIE STEEL COMPANY, LIMITED. 

BU ILT COLUMN SECTIONS. 

Vlg.1. • ' 111" e. 1'11;.3 • Fig .... 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

CONNECTIONS FOR STANDARD DIMENSION 
Z-BAR COLUMNS. 

The number of tons indioated denote the end reactions of load on beams, for columns of 
-If;" metal and above. For %" metal reduce them by 15 per cenl 

n T 
I 

, ffi 0:: ,; :~0 , ' , G;: ,. ';0 
0:: " '·0 

0, .. "0 

\1 

I : : : 
§ 

\1 
I; II 

: , , 
1 

, 
, I 

I 

~ 
, 

" 
G' , , :,Q) Q)IO " ,:Q 0 '; 9 

ii, II 
IG 

Q:: ::Q I, 

~ I ': ° " 0 0 .-- 1-
11

- " I' a , 
Cl> Q 

1
0 , 

Q; Q Cl> 
, r- -

0 0 , , 
I 

, : 
: 0 

I 
Q! 

_ '-::::'- L...Cl-- -.:- -,"- : --' 'l'-
---
Reaction 4.4 Tons. 8.8 Tons. 17.7 Tons. 26.5 Ton,. 

Size and weight of material used for eonnectlOns. 

Bill of 2Ls 3%x31% 1'-1" IL 3%I3I~ 1'· 1" IL 3y'x31% 1'-1" 1L 3Xx31~ l' ~ II 

Malerial 4 ri vets %" dia. lL 613%13 B 1'-1" IL 613%1% 1'-1" lL 6137;;1% 1'-1" 
for one 6 rivets %" dia. 2Ls 3131% 0'-11%" 2LS3131y' ] '-5%" 

Connt'n. 2 Fills 31% 0'-5%" 2 Fills 3x% 0'-11%" 
10 rivets %" dia. 14 rivets %/1 dia. 

Weight. 191bs. 241bs. 441bs. 631bs. 

n r n r iJ f.l l--cn r-
I • • ~J' .,: . . :: 

" . 
il 

. :' ' .. , , , 
: , 

I I i , 

I 
! 

i i 
I 

, , , 
I 

1 , 
" I 

, , : 
~ 

, 
~ IOJ:: Q; I G IIQ 10 

: 
0 9 ~:: j Ii~g 

0 i:g lilt ):::0) I I: g Q g g::: 
~ I Q ~ "0 J •• ~~ 1'1-"·-0': 

;:iJ Gill\. ~:; Q> 

l 
Q 0 QJ ':1 ::: Q) '--' :'- 1 ',' , Q> ~:: 'I:g , 

i I Cd> [:: ):;: Q> , , 
t-.ill I--J - >- '--' l1.-! lli-.. 

Reaction 4.4 Tons. 1 8.8 Tons. 17.7 Tons. 26.5 Tons. 
Size and weignt of material used for connections. '" ., r' ""'," w -"" 

IL 3Y.I31~0'-II" IL 31131~0'-1I" IlL 3~W~OO'-II" Malenal nvets %" di .. IL 613%1% 0'-11" IL 61 %1%0'- 11" IL 613% 0'-11" 
for one 6 nvelS %" dla. 2L" 3131% O'-II%"12LS 6131' 1'-5%" 

Connt'n. 2 Fills 3x% 0'-5%" 2 Fill 8 0'-11%" 
10 rivets %" dla. 17 rivets %" dla. 

WeIght. 161bs. 21 1bs. 40 lbs. 681bs. 
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THE CARNEUIE 6 "KL CO~ANY, LIMITED. 

DETAILS OF SPLICES AND OONNECTIONS FOR 
I-BEAMS TO STANDARD DIMENSION 

Z-BAR OO LUMNS. 

m~ ~l 
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~ ••• Moto' ond a~O'. '1_1'0"" ~~6· M.tal "nd obo •• 26, ~ ton ,_ 
f or deKrip"on ofothe. d .. ,,-~. 0« 1"'11:< ')I>_ 
Rivet' ."d boh' Yo" di"", ..... Ali boh>lhrot'ih be.",. h.". be'''ed h.-.d •• 
Splice plo.t •• j' bjl tbldn¢<!l oJ Z. ty ,'6" ,,,01\ . . , 



THE CARNEG1E STEEL COMPANY, LIMITED . 

TYPES OF CANTI LEVERS. 

Fig. 1. 

Fig . .2. 



THE CARNEGII!l STEEL COMPANY, LIMITED 

TYPES OF WINO BRACING. 
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'rHE CARNEGIE STEEL COMP .... NY. LI16ITIW 

NOTES ON FOUNDATIONS. 

I,.. d~igning ~hc foundation! of walb and picrs of buildingll • 
.. hcn ~hcy .... $t upon I. yielding 51raturn. proper I'm"ision Rltbt 
be madc fur ~he unifOl'm distribution of thc weight. In ca.;.e the 
wall~ a .... or different thicknes..-es anti heigh~~, the ",id~h~ of ~he 
fuuntlotio/U mu t be proportIOned aecol'thng 10 the differenlloads 
re"ulting Iherefrom, !II) that thc bearing pcr unil of ground·area 
will hc equlIlllnd n unifonn settlemenl of Ihc compleled slroel· 
Ur(; ill elLsurt'<l. 

The introduction Qf limber beams lU 11 menns Qf Qbtaining 
wider bearing surfaces al Ihe bnsc, is n pmelice 11'1 be strongly 
condemned, unless Ihc wood is in a pn;.ition to remain cootiu
ually mQ;"t. Where Ihis is not Ihe case, Ihe limber will $<lOll rot 

""'0) , Ihereby causing an unequalliCltlement of Ibe "1111., "hieh 
is "cry injurious, if not dC$lrocli,'c, to Ihe ma:;onry. 

Rlil~ imbedded in COIlcrele. are not open In Ihis objec:tion. 
TIley offer. howe"cr, campanlli-'ely liule re"i,tlIllCC 10 deflection. 
and for tbis reason. if allowed 10 pmject be~',""d the Rl3.!\l)nry to 
any ron.idemhle lenglh, the concrete li11in!! ;i liable to crack, 
Iud Ihe ~Irenglh of Ihc fouudatiOIl be<»mcs ''''l)ll.irct\. 

I Ikl\"'~' more reccntly used for this llUrpo.'Ie. nre found to DC 
$upcrinr in e"cry re~]>ecl. A grealer deplh can be IId,,])ted, the 
detlcclion thus reduced to a minimum nnd a sufficient sa"ing 
effected 10 more than cempensate for thcir additional cost per 
pound. 

'nle foundation should be prepared (5eC illustl"llliOl; pp. IU.. 
166) by finot laying a bed of ooncrete 10 a derh of from 4 10 12 
inchn Ind then placing upon thi, a row 0 I ·lIeam~ at righl 
Il/IgI" 10 the face of Ihe ",all. In the case of hca"y pier<, the 
beam! may be c~ in 1"'1'1 directions. Their di~t:mcC$ lpart , 
from ecnler 10 ccnter, may "ary from 9 11'1 24 incl,es according to 
circum.tancC!', i. t., length of their projection beyond the rna· 
!iOnry, Ihickness of ooncrete, estimated pTetiUTC per square foot. 
etc. They should be placed at lea.,t far enough apart \0 permit 
the introducliun of the concrele fdling and iu I,roper tamping 
belween Ibe beams. Unless the ooncrelC is 1'1 un",ual thick
neu, it will not be ad,·i.,a\.Jle te exceed 20" sp.~cin.c::. ~ince ether
wise the concrele may not be of sullicicnt stren,::th to properly 
transmit the upward prcssnre to Ihe bc~ms. T he )UO,I useful 
application of this method of founding, is in localitiC$ where a 
thin and compal'll.li\'ely compact ltratum o"erlies anOlhcr of a 
more yielding nalure. By using I l~am~ ill such case.<. Ibe 
requi,ilc 'pread. at thc base may be OOOl.ined ,,·ithuul either pen_ 
el"'ting the firm upper stratum or carrying the f~in!::'CO\Ir<es to 
!ucb II height u to encroach unduly upon the ba.-.c:ment·room. 

6. 
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THB OARNEGIE STEM, OOMPANY. LlbotITED. 

OANTILEVERS. 

In l)Uildings wne~ it is not d~;rnble to undermine the adjoin. 

ing property, or where the building la .... do 1\<'\ jlermit of the 

foundnlionJ being carried under tbe !lIUI,e, ~.ntile"er girdCrli are 

used \0 carry the columns next to lhe building line. 

lbree different designs ,of canlile"ers, IU IlCtull.!ly Rpplied. are 

!\ho,,"11 on 1"'1:1' 5'). Figure I shows deep Sleel \)earns, used 

when the load on the columns resting on the cantilever produces 

such bo::nding moment!! all can be taken "I) by the beams; it al;;o 

shows a connection lor the other end of the ca.nlile\-cr to an in

terior coh.lmn. E.-identl)", the product obtained by multiplying 

the load on the imerio. ooiumn by ti,e di~tance from its center to 

the r,,!erum foundation, must be grealer than IhM of the load on 

the ,,·,,11 column, limes its disi:l1IcC \0 the fu\cnnn foundation. 

Should it IJt: 1CJ;i;. the interior column must be anchored down to 

nn t'IIlJeCiQl1y designe<l fournlation. 

"Ibe load on the fulcrum foundation ;$ equal to Ihe sum of Ihe 

loads on the wall column and the rea(lion of the canlilever at 

the il1lerior column. Figure 2 ~hows" method t)f cal1uJever 

conSlructioo, where it is l10t de,;inahle 10 h",·e " Kp"rate founda

li"l1 under each column al1d a hea'·y box girder of suitable de

sign is used to Irnn.:.mit the ,·ariOl15 column loads to two inde

pendent foundations. 

'n,e reaction on foundatioru due 10 the different o:oluml1 loads 

c .. n be quickly determined by means of well known formulae. 

In fib""c 3 ;! shown n special design which ",,"oids the use of 

a continuous girder. 

The 5t~ in a o:ontil111Ou5 girder with 5uppons fixed, CQn 

be readily determined; but a$ it ;5 impossible to fix Ihe suppons, 

i. ,., 10 llrevent unequal .settlement th i! fnno of girder should be 

" ... "ide.:! if I~ible. TIlere are, however, col1ditior.s which 
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THB OARNBGIlI: STEEL <.:()YPANY, [,IJUITED. 

make their application desimble. On the Olher hand, " simple 

cantilever admil.'l of easy calculation and ndnpl5 ilS\'lf 10 any 

slight sett1cmcnltlhat may o«:ur without materially affecting the 

reactions on the fQund:uions or chDnging the Itre55C!l in the 

b<irder. 

An important feature in connection with canliicn:r construc

tion is to adopt /I pin support in place of reSling Ihe cantilever 

beam dire<;;lly on the lop roUTS<: of the foundation beams. For, 

if Ihe ca.ntilever rests dil"«11y upon the upper course of founda

tion beanu witboola),in support the outer bel:.m nearest the wall 

column will he Slr:linro more than any of the otheMl, aoo thus 

the center of I'rc$Sure will not be eXllctly in the middle of the 

fOllndationll.!l it should be. 

'Ibe utra co,t inml .. ed in the two shoes and pin ;$ >'cry small 

as compared to the desinlbility of having the center of pn'SSUre 

in the center of the foundation. 

The shoes for ordinary loads and conditions Ilre made solid of 

cast iron and the pin of steel. Th e height of each ~hoe shollld 

not be ICS5 than 6" and the pin 2 !.;" diameter. Each individllal 

case $hollld be figured by ibelf. 

The pin need be figured for bearing only, :u it eucnd$ tbl"Ollgh 

the whole leni;th or the ca.o;;ting. A deRrnnCf: of '." to 1 " is 

gi'"en between the cast shoes, which are al"'aya faced, and the 

hole bored to sIIit the pin. 

03 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

NOTES ON WIND BRACING. 

On page 60 are shown two types of wind bracing used in 
buildings. The upper one s· o""s the method of bracing usually 
applied where no openinJs c. ~h as doors and windows occur. 
This construction has adjus.a~le diagonals properly fastened to 
the adjacent columns in the building. The horizontal compo
nents of the stresses in the diagonals are taken up by means of 
two latticed channel bars located in the floor system of the differ· 
ent floors. The vertical components are taken up by the columns 
themselves and must be added to the other loads to which the 
columns are subjected. In this calculation care should be taken 
to provide for such design as to avoid eccentric stresses on the 
columns. Should the design be such as to cause these stresses, 
the columns must be figured accordingly. 

If desirable the diagonals may run through one floor and attach 
to the columns at the floor above and below the intennediate 
floor; thus in some instances passage ways can be obtained. 

The other type of wind bracing shows what is known as portal 
bracing. This arch design recommends itself for use in 
buildings where the diagonal system cannot be applied on 
account of lack of room. It is usually placed between adjacent 
columns in halls or passage ways and extends from the founda· 
tions up, from floor to floor, to such a height that the stability 
of the building itself is sufficient to resist the assumed wind 
pressure. In general, wind bracing should be placed, if the 
building is square or nearly so, close to tbe comers; if of a 
parallelogram shape, in the direction parallel with the least width, 
and at such points as to equally divide the stresses in all the 
panels. In case neither of the above methods can be applied, 
brackets should be used at each floor le\'el or. a continuous deep 

beam or girder carried all around the building. In either case 
the number of rivets fastening the columns and girders should 
be carefully figured; as upon the value of the resistance of these 
rivets, as well as the girders and brackets, depends the stability 
of the structure. In the last two mentioned methods the 
columns will all be subject to a bending stress, which should be 
added to the other loads of the columns. Besides this they \\"ill 
be subject to vertical loads resul ting from the resistance they 
ofTer to the overtu111ing moment of the wind against the structure. 

64 



THE CARNEtliE :-iTEJ- I COMPANY, LIMITl'W. 

GIRDE R S IN BUILDINGS. 

In the design of a l",ilding. cases may occur where a single 
I.BeBrn girder ,,·ill no! a,,~wcr. It may be fou,,'\ dcsiml>1cto in· 
crea!ie the lcngth§ of the Ipll1l!10 as to reduce the number of 
~npp()nillg columns 10 11 minimum, or perhn!," heavy concen
trated \04(15, such as col"I11,", brick wall" eIC .• . wilL rcnder sin
gle J·lkam girders inade'luate. On (X'g0! 52, Fig~. 10 \016, in
c!,,"';,"C, are shown ""now ("nns of girdc"! that may be ru;ed in 
such cases. Where the ends of the girdCB n:o-l upon the wall, 
~Ieel bearing plales (I"i~. I I and 12), shouIU be used to dis
tribute the pTCSliure o,"cr II. greater surface, and thereby prc"ent 
the crushing of the material in the wall directly under the gir
der. A table of Slandnr<l wall plntes is gi"en on page 5 1. In 
lOme cases a large, lough stolle will allswer "'ithout the plales 
(Fig. 10), but wbere tbe presliure is heavy, both plates and 
ltone ,bould be used (Fig. n). 

The all" .. ·cd prl'5l>ure per square foot for bride work should 
001 exceed six tOIl5, IlIld for stOne, t ... el~ to twenty toru, accord. 
inl:' to its charneter. 

For SI" .. nning openings in hrick ""alb, girdc~ com])Olicd of 
two or more T .Beams, connected by holt.!! and separnton (T'igs. 
12 and IS, page 51), are ,nosl commonly \l~ed. 

The probable line o f rupture, where the hrid;~ have been laid 
regularly, if the gir<:ler sboultl fail, will be found to be inside of 
the ~jdC'!l of an i9OM:eltl triangle who'e ba.'iC is tbe span and 
whose IICight b }{ of the IplUl. In order to be entirely On the 
IkIfe side, the weight of wall between "crti<;al lines directly over 
the gir<:ler for a height equal to that of the triangle i~ frequently 
IIIlnpted as the load to be carried. It should be noted, however, 
that for grtf!n walls or walls having openiu!,'S, this rule doe, not 

al'l'ly. 
I'lacing the weight of brick work at 112 lbo. peT (ubie foot, 

the weighliper sllpenicial fOOl for different waitt are a, (ollow$: 
I'or 9" wall B4 l!x . 

• , I J " 121 

. , .y 
" 22 
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GENERAL NOTES ON FLOORS. 

Examples of floor joists !,l1d their conntttions, of COmmOn 

occurrence, :lre shown on page 52, Figures 1 and 2. Girders 

consisting of Iwo '-Be:lln., or more, side by side, as in Figures Il 

nnd 15, should be oonnecled by means of oolts and cast·iron 

SepaF.lIors, tilling closely belween the Aangesof the beams. The 

offiCi'! of Ihe_~e separators is, in a measl1re, \0 hold in position 

the rornpression flanges of the hearns, preventing side dellectioll 

oibuckIing, and to unite the Iwo beams so as to cause them to 

act in unison as regards vertical deAedion. Separators should 

be pro"ided nCar the sUPJX>rts and at points where he''''Y load!! 

are imposed, otherwi!!e at reb'lllar inter--als of from 5 to 6 feel; 

these are shown in Figures Sand 9. Their weights range from 

I', 11r.!. for the light 3". to 35 Ibs. for the hea,jest <ection of 

24" beams. Complete tables for the weights of separators for 

I·Beams are given on page 49. 

On page 5~, Figures I and:i1 show different methods of con

nttting beams with each other. Fiboure I represents the floor 

beam coped to the girder and joined to it by the means of a pair 

of connecting angles. which are usually riveted to the floor beam 

and bolted tothe girder. Notes on standard sixes of these con_ 

necting angles, and the number of bolts and rivets required for 

all sizes of I_Beams, are given with i11USlrntion~, on pages 47 and 

48. Figure 2 shows the floor beam resting on shelf angles riv· 

etl"! to the girder. Stiffening angles are usually pljlCed under these 

shelf anglc. to take up the bending in the same and should 

contain a sufficient number ofri"cts to take up the end reaction 

of Ihe floor beam. "Illis method is mual1y adopted to facilitate 

the work of erection when the girders are compose,\ of two or 

more beams and of sufficient depth 10 allo,,· the floor beam to 

abut against the girder WIthout heing roped. 
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The old method of constructing fire-proof fIoo.., in buildings is 

by means of brick all:hes. These usually con~ist of • single 4'" 

COUI"$e of brick, ... ·ith a rise at the ttntcr of 3 or 4 inches and 

resting on the ]o,,'c< flanges of the I·Beam~, -ViM! brick skew

backs. This method of construction is illustrnlcd on page 53 • 

• 'igurc 7. J n case the floor is designed for 'cry hen"Y load!! sev· 

eml eourse~ of brick should he IUcd. The floor beau)! should be 

placed noou! S or 6 feet, center to center. A convenient de,-ice 

for cenlering the arches consists of wooden fmme~, called <;<nters, 

suspended by iron hooks from the lower flanges of the beams, 

and detachable on one side so that they m:ay be shifted at pleas

ure IU the ,"vrk p~. The 5.-C( .oo,"c the arches is tilled 

wilh concrete, in which are embedded wooden strips for $«Uring 

the flooring. To finish the ceiling helo,,', plaster is gtner:.Jly ap

plied on the bottom of the arches, directly to the briek work, 

'nle horiwlltal thrust of the arches is provided for by the use of 

tie rods , from Hit to;l:" di~meter, spaced II10ng the center line 

of the beam$, or II. little below, at reg..1nr intervals of from 5 to 

7 feel, The thrust of these arches per lineal foot can he found 

l,SWLI 
by the fonnula T_~n which W it equal to the load per 

$!juare foot, R the rise of the arch in irn:hes, and L the span in 

feeL The tie rods in the arch abuuing against the 'l1"li.11 are 

5eCUrcly IlIlcbored to the wall; an angle, channel or simply II. 

wall plate can he used to support the arch and to properly dis

tribute the lood UJlon the waH, The "'eight of a lite-proof floor 

of this description, that is, 4 II brick arches, concrete and floor

ing. exc1usi"e of the weight of the heams, will average about 70 

pounds per $!juare foot, 

Corrugated shed may he used instead of the brick arches, It 

is 1)laccd against the lower Ranges of the I Bean~', and Ihm se

curely held in po$ilion, while the 51_ce al)O\'e is filled with 

u, 
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grouting. Tie rods are used the same as in the previous case. 

The distance between beams should be limited to 5 or 6 feet. 

The corrugated sheet is USU? 'ly left exposed below to form the 

ceiling, and it is thus open to the objection that the moisture in 

the atmosphere may condense upon the surface of the sheet in 

sufficient quantities to drop into the room below. Ceilings of this 

kind should therefore be restricted in their use, or the sheets 

properly protected from cont,:ct with the air. 

Two modern types of fire-proof floor constructions, and which 

have grown in favor 'so rapidly as to be used now almost to the 

exclusion of all others, are illustrated on page 53, Figures 4 and 

5. The arches in this case are formed of hollow blocks, consist

ing of burnt fire -clay or similar refractory material. These are 

furnished by the manufacturers in a great variety of patterns and 

of a strength to meet the desired requirements . 

In regard to their composition, there may be said to exist two 

distinct varieties. 

In the first, known as hollow pottery, the material consists of 

burnt fire-clay, and differs from the' second variety, called 

"porous earthenware," in being thinner, harder, and more com

pact. 

In the second variety the clay, before it is burnt, is mixed with 

sawdust and finely-cut straw, which, being consumed during the 

process of burning, leaves the material in a finely honeycombed 

state. 

Figures 4 and 5 on page 53 show two methods of construction 

of hollow pottery and porous earthenware arches . The method 

illustrated by Figure 4 is the later and better. 

From tests recently made it appears that this latter construc

tion gives the best results in regard to strength. This is evidently 

due to the fact that the full section of the material is placed in its 
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Il1O$I advantageous !X>$ition to take the d'Tl;(:t prasuro: coming 

IheI'Wn. 

When med in floor construction I»Ih varietia of areha arc 

backed to the depth of !Ie"eral incila with con<:rtte, in which 

are embedded wooden strip; to which the floor 1)lanking i5 !Ie

curW. The joints ~hould be llIade radial, !lnd the blocks should 

be thorQughly ccm,cntcd together. They are made to project 

about I inch llCio'" the bottom flange of the 1·lkIl1ll5, which are 

rurther protected by the insertion of a thin atrip of tile. The 

"'eight and C06l of both hollow llOttcry and porous earthenware 

are about the $D.me, and, through their sUlltrior lightness, !X>$

SOlIS Illl imponllllt ad"antage over the hrick Irch. lbe slI.I"ing in 

weight amounts to from 40 to SO per cent., thus warranting 

more economical proportions for the steel framing. "'hile in other 

r6pects the cost of this construction is about the same. The 

weight of these Ilrehes per $<juarc foot of floor, wi thout plaster

ing, concrete or Hooring, is about lIS follo~ : 

12" areha, used for warehoust:!l, 45 Ibs. 

10"" Iheatres, 36 lin. 

8" office boilding<, 30 Ib$. 

6" " .. light purposes, :z:z il)s. 

It is to be llOIed that such lire-proof floors IS lin the spaces be. 

tween the floor beams, and together with the tie rods form a 

thoroughly braced f\oor, are beller suited to meet the conditions 

of a high Slructuro: than if Ihe spaces between the heall1.'l are not 

braced, as it is through this stiffncss that wind stresses aTe more 

equally distributcd to all the columns. 

Ilorizontal bnacing by mCllns of diagonal rods laid in the floor 

s)'Stem should be avoided on lIccount of difficult details of con

nectioru:. This is not nccess:lry if a 11rolJ>er lire_11roof f\oor. as out

lined abo.-e, if adopted. 

"" 
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foig 6, page 53. !l.o",! a type offire.proof floor, oomposcdof 

Carnegie trough sections; this style of floor is u.ed in buildings 

where utremely hea\"y loads mlL>t be foUSI.&iued , and .bo for 

nil",ay bridges. 

The following a~ the usual assumptio~ made in good prac-

tice for superimposed loads : 

Flool'1 of dwellings and offices, 70 Ib$. per sq. ft. 

" " churches, theatres and ball rooms, 125 lb!. " " " 
" " warehooses, 200 to 250 lb!. " " " 

" for heavy machinery, 250 to 400 Ills, " " " 
The building la"'5 of many of our large cities h.,-c rttently 

fixed $Uperim posed loads for flool'5 in buildings depending upon 

the pu~ for wbich the building is to be Woe(I, and it is for 

thee loads that the flool"$ must be designed. I n general they 

oomparc fa"orably with the above. 

Where girden extend bdo'" bottom of ROOT beRms, they are 

made fire'j)n)Of by surrounding them with hollow earthenware 

blocks espedally made to fit the bottom of the beams, as sbown 

on I~ 53, Figures I, 2 and 3. 

Example of fire· proof tile COnstructiOIl, as applied to ceilings 

,,' roof., are. gi"en "0 """ 54· '0 Figure , the To:es 

are suspended from the lower lIange;, of the I Uealll5at intel"",ds 

o( I ~" or IS". and support a layer o( "ery thin tile. weighing 

ahout 5 pounds per liquare foot, to which the pltutering is ap. 

plied. For roofs somewhat heavier Tees are used, re'tingon the 

top Ilang~ of the I· Beams and spaced about 18" ap,~rt. l1H~ 

tiling, weighing about 10 Ibs. per square foot, may he cO"ered 
, with concrete, thcu wilh a layer of felt and gravel, or in the 

case o( 51ate roofs, the slate may be nailed directly to the tiling. 

In Figure 3 is shown a new type of 5U~pended ceiling which 

reoommend~ itself (or easy erection. Upon Ihe .... rterl.>eam5 are 
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placed light purlin angles betwcen wrueh arc hung I'Od$ for sup

porting the ceiling Tees. 

Between the purl'n angles are laid tile, then a COUIR of coo

crete 10 iC"eI "I), and two ooau of 1l.'I]lbalt. Upon the cd!ing 

Tees are ]Ihu;ed light liles; or metal lath can !>t wired directly 

10 them, On which the plastering is applied. 

A semi.fire'proof construction whkh may be used to advan

tage in dwelling! is sho"'o on page 54. Figure I , and consists of 

angles resting on the top of the floor beams, and supporting 

wooden strip". The finished floor can be directly nailed on 

thoe 1:l.lIe., which are spaced from 12 to 16 inches apart. The 

ceiling is oompa;;ed of "'ire lathing. which ill fa.>tcntd 10 Tees 

,\Upended from the IIoor beams and lpa«d about 16" apart. 

'J'h.e plastering is applied directly to the wire lathing, and thus 

a level ceiling is oblaioed. 

Wire lathing elln also be used to good ndvt!.ntng'e in fire.proof_ 

ing oolumn., aoo gi rders, and has shown il-'elf to he of great 

utility in many instances where hollow pottery could lIot be used . 

On l-Se S.h Hgure 4, is given an ele,·ation aoo le(:tion of 

three melbolls used in the construction of lire·proof partitions. 

One wll.';m of the ordinary Ii~·rroof squart block~, !let with 

broken }oints and held at inten·ab ... ·;th light I·Beams, which 

take the place of wood studding. 

In the $HOnd method, the space betwccn the 1·lleanu is filled 

with a material called plaster board!, l be third method con· 

sists of wire blhing attached to Ihe fhUlges of the I·Beams and 

stiffened at intc".·als of 2 feet with angles. In BlIthese meth<Xis 

pla:;tering b applied dire<:\ly to Ihe surfaces in the usual manner, 

'. 
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EXPLANATION OF TABLES ON OARNEGIE 

SEOTIONS. 

Th6e tables ha"e been ealcuhued for the lightest weighu 10 

which each shape or panem Cllli be rolled. I le:l\'ier "'dghls 

Call be rolled in the same groove!! by IICpaTlltillg the roll!, but 

the)' are not kept in .wx;k, and can on!>' be obtained by Ip«ial 

rolling. 

The lables 011 1l'lgl'S 77 to 79 for l .)kams. gi"e the loads 

which II beam will carry safcly (distributed uniformly over it! 

lenf,'1h )for the distanCe!! between 5UpPOru indicilted. These load!! 

include the weight of the beam which must be deducted in order 

to nrri,-e at the lid load which the beam will carry. On pages 

So to SS "'ill abo be found the &nIe load.'l for OIher se<:tions. 

For beams of heavier se<:lions than those calculated in the 

tables, a 5e])arate colu",n of con-ections is given f<"lr each size, 

slaling the proper i!\c~a!Ie of safe load forevery addilionalllOllud 

in Ihe weight per fOOl of beam, 'nle "alues given are bailed on 

a muimum fiber Stress of 16,000 11)$. per square inch fur 

I.Beams and channels, while for other' shapes, n,ooo lbs. hat 

been u..ed. 

It hM been as5umed in these tablet that proper provision ~ 

made for preveming the compreMion flanges or the beams from 

deflecting lidc ...... ys. They should be held ill position 1.1 distances 

not excet.,(]ing twenty limes the width of Ihe flange, otherwise 

the stress allo"'ed ~hould be reduced lIS per table, page 75. 

In !IOniC ;no;tanees d¢/«litl1f rather than a6Jfllu/~ Jlrnt,rtlo, 

may become the gO"eming consideration in determining tbe size 

of beam to be used. For beant.'l earrying plastered ceilin!.'5, for 

exnmple, it hn.'l been found hy pracI;calle515 tbDt, if the defle<:. 
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lion exceeds ,hlb of the distance bc:t"'ecn supports, or i.lb 01 

an inch per foot of this diMantt, tbere;s danger of the cdling 

cracking. This limit;s ind icated in the follow ing tables by cross 

lillt$, beyond which tbe beams should nol be 1I.sW. if intended 

10 carry plutcred ceilmgs, unlcs. the allowable- loads gi.'cn in 

the tables are redll~d. 'There is an elcmelll of s.~rcly Ilot 11Iken 

into account in the tablu, viz., the fact that the dead load of the 

fIoo!";1 carried by the beams bo:o. fore the p\a.o;ler is applied; con-

sequently, only the deflect ion due to the live load is liable to cause 

damage to the plaster. Th. following method can be U$ed to 

obtain the reduced loads: 

,lIulliply Ihc load giV(I~ immediately above IIle cross 

/tne by Ille square o/the correspondinzspan, and dIvide 

by the square oj 'he 'PeqlH red span; fhe result will be 

tke reqll irtd load . Su txample 1 r I , page 75. 

A tJoble of deHection$ af Carnegie KCtioll5 is given on page 
• ,6. It may generally be MSumed, beth for rolled Md built 

beams Ihallhe ahove hmi! '5 not extee<..led !IO long L'I tbe depth 

of the beam 15 not less tbBII i~lh of the distance between sup· 

lIOns (" illch pCT foot). 

In:L5much L'libe carryi ng capacity of beams inercaKJ largely 

with their depth, and It 15 tberdore eronomicd to use the greatest 

depth of h<:",m ronsistent with the other oonditions to which it is 

ne.:HSllry \0 C()ufonIl , (as clear height, Me.), the above CllXS of 

extreme deHeelioll .... ill mrely be met .... itb .n practice. 

The tablei on pages Sg to <)6, inclush'c, for I_Beams give the 

proper spacing, center to center o( beams, for loads "arying (rom 

100 \0 175 llli5 IloCr square foot, and forspa.u ranging III length 

fro.n 5 \0 JO feet. T he spacing o( beam~ " IIlVerscly propor- • 
tlOnate \0 the loads; theldore, (or a load not gi"en ill the table , 

Q fOT instance, =, .. per square foot, divide tbe .,.= 
gIven 10. 100 11><1 pe r $<lunre fOOl by 2. e\c. 

• 
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EX AMPLES O F APPLIOATION OF T ABLES. 

I. What "'iII be the tn05I. economical al11lngement of IIoor 

beams and girders for carrying a load of 150 Ih$., including 

weight of I1oor. assuming floor to be IUPIlOned by brick an;bt;5 

resting betWeen the beams and carrying a plastered ceiling 

below? 

AtllTwr: The 5pacing of Roor bealIlll for brick arches, Il5suucd 

above should not excee<l 6 feet. Referring to pages 93 and 9-l, 

we ~nd the attjMr/l. Beam rorresponding to tbis space (al)(»'e 

horizonlal Cr055 lines) 10 be a 9" i, 21.0 IIlL with a length of 

~pan of 15 feel. The girders to which the Roor burm are 
f"m«\should, therefore, be spaced 15 feet apart, and from the 

table we find that ~ilher a 20" I. 65 Ib< .• 2J feet long, or a IS" 

1,4211.>01,, 16 feet long will answer. IJy using the former tbe 

number of supporting columns will be redueed, but the weight 

of tbe girderlJ increased. The relRli'e rost mUSt be determined 

by the circumstances of the CMe, i. t., length of colum!lJl, etc. 

The headroom required may render it Ile(~ry to use a double 

girder of shallower beams, say 2-10" I-Beams, 25 11.>01., IS 

feet long. 

II. What .ize and weight of beam 19' 6~ long in clear be· 

tween walls, and therefore, 2t:I 0" long between eenters of sup

IlOrIS, will be required \0 carry safdy a umformly distributed 

load of 17 tons, the weigbt of the beam included? 

Anstwr.' ,"'rom tbe table of safe loads of I.Heams a 1 5~ i , 42 

11.>01., will carry snfely, for a span of 20 feet. 15.71 tons, or 1,29 

!Ollli leu thn" required in this ease. From the next column 

we find that for every pound increll$4: in weight of bellm, we may 

IIdd O.20tOTtS to Ihe load. lienee, rOf 1 29 10llli, we must in· 

cretI5C the we.ght per loot of benm by 1_29: 0.::0=6.4 Ills 

i . ~ ,the be:!.m reqUIred should we.gh 42+6.4""'4K.6 lhs. per 
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. 
foot, but as thit weight is not rolled the beam 10 be 1L$ed sboold 

weigh So II... 

lJI. What 100<1 unifQI'TIIly di$lributed, including illl . .. 
weight, will • ' 5' 1·lkam, weighing 6o,0Ibs. ller foot carry 

, 
for a sp'Oln of .-;0 feet, without deflecting $ufficiently to endanger 

a plastered ceiling? 

Anffwr: From the table for s.uf"e load~ of I. Bealll.'l we find , 

at Ihe limit indicated for pl:lSterod edling!!, tlun a 15" 60.0 lb. 

beam ,,'ill carry ufcly a uniformlood of 17.J2 Ions over a span 

of 2S feet In order not to give ri~ to undue deflection, the 

pr, load for a JO foot span, ~ccording to the rule given 00 

17·32X 2S· 
s-ge 73 ",mlle---~-U.03 Ions, 

lJEAM5 WITHOUT l .. ATERA L SUI'PORT. 

---
Proportion or Tabular Load forming • Lugtb or &am. GreateSt &re Inad, 

----
20 times flan~ width. Whole lahulllr load. 

" 
.. .. t. " .. 

" 
.. .. .. • .. .. 

" 
" 

.. .. • ? .. .. 

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

" 
.. .. " t • .. .. 

• 
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DEFLECTION COEFFICIENTS FOR CARNEGIE 

SHAPES, GIVEN 11\ 6 4 ths OF AN INCH. 

---,~-------------------------- '-----

DISTANCE BETWEEN SUPPORTS, I~ FEET. 

C~~J~~~I I-------'---'--------------'-----
6 8 1 1 0 . 12 14 16 I 18 20 22 

C. S .. 

C'. S .. 

38.1 - 67.8 I t05.9 152.5 207.6 271.2 1343.2 423.7 512.7 

29.8 53.0 I 82.8 119.2 162.2 211.8 2G8.1 331.0 400.5 

I DISTANCE BETWEEN SUPPORTS, IN FEET. 
Coofficienl

l
--.-------,-- -,---------- 

IndeI. 
24 26 I 28 3 0 32 34 36 38 40 

C. S. . 610.2 716.1 830.5 953.4 1085.0 1225.011373.01 1530. 1695. 

C'. S.. 476.6 559.4 648.8 744.8 847.4 956.6 1073.0 1195. 1324. 

Figures given opposite C. S. and C. S. are the deAection co
efficients for steel shapes, subject to transverse strain for varying 
spans, under their maximum uniformly distrilmted safe loads, 
derived from a fibre stress of 16000 and 12500 respectively; the 
modulus of elasticity being taken at 29,000,000. 

To find the deAection of any symmetrical shape used as a 
Beam under its corresponding safe load, divide the coefficients 
given in the above tables by the depth of the Beam. This ap
plies to such shapes as I-Beams, Channels, Z-Bars, etc. For 
those Beams having unsymmetrical axes, such as Tees, Angles, 
etc., d ivide by twice the greatest distance of the neutral axis 
from the outside fibre. 

EXAMPLE :-Required the deAection of a 121/ I-Beam, 31 .5 
tbs., 20 ft. span under its maximum uniformly distributed safe 

'load of 9.59 tons, as given on page 77. The above tables give 
423.7 as the deAection coefficient; dividing this by 12, gives 
35.3 as the required deAection in 64th5 of an inch. 

For deAections due to different systems of 10adll1g, see page 102. 
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SAFE LOADS, UNIFORMLY DISTRIBUTED, 
FOR STANDARD AND SPEOIAL 

I:-8EAMS. 
_--;-_TC~_~'~.~T-=-ONS O F 2 , 0 0 0 L •• 

. H .... , ff I on "i 18" I ~f 15~' ~f 
- 1_ .. .. I !.l!I ~ !s !s n. ,: ~l~ ,~ H I, ll. _I n ::.: ::.:~j ,~ ~i 

12 7l.33 .63 65.1851.98 .44 39.29 .89 47.1436.0926,18 .33 
13 71.38 • .s 60.1647.98 040 S6.27 .36 43.01 33.31 24.17 .30 
14 66.28 .(1) 55.87 44.56 .37 83.68 .M 40,40'30.93 22.44 .28 
15 61.86 .42 52,14 41.59 .35 31.43 .31 37~71 28.8720.9-1 .26 
16 68.00 .89 48.88 38.99 .33 29.47 .!9 35. 'OJ!l19.E3.2-I 
17 64.58 Zl 46.01 36.69 .31 21.74.28 !5.4718.48 .23 
18 IiI.M' .35 ~.~ 34.66 .!9 ml9 .26 3U22.U1617.4Ii .22 
19 0&8.84 .33 41.1732.83 .28 24.82

1

.25 29.7122.79
1

16.53 .21 

21} (6.40 .32 39.11 31.19 .26 23 58 .24 !8.~ 21.65 lli.71 .21) 
21 44.19 .80 37.24 29.71} .25 22.45, .22 26.94 2Q.6214.96 .19 
22 (2.18 .29 35.55

1

28.35 .24 2\.43 .21 25,71 19.6814.28 .18 
23 40.SS Zl 84.01 27.12 .23 20.50 .20 tU9 18.83 13.66 .17 
24 ' 88.S7 .26 32.59 25.99 .22 19.65 .20 ~..: 18.0413.09 .16 
25 3'l.l!.25 31.29 24.95 .21 IB.86 .19 !2.~ 17.3!! 12.67, .16 
26 85.69 .24 8O.1lI23.99 .20 IB.I( .18 21.76 11I.661f.m! .11) 
t7 3U7 13 28.9'723.10 .19 17.(6 .17 20.96 16.0411.1)( .14 

28 33.14 13 
29 32.00 .22 
80 80.93 .21 
81 29.9fo

1
.2O 

S'l 29.00
1

.20 
33 2&12 .19 
84 27.29 .19 
85 26.51 .18 
36 25.78 .18 

!!7.93 22.28 .19 16.84 .17 
26.97 21.51 ,18 HUlS .16 
26.07;20.79 .17 15.n .16 ""'lmI2 .17 1sT! .UI 
24.44 19.49 .16 14.73 .11) 
23.70 18.90 .16 H.29 .14 
23.00 18.35 .15 13.87 .14 
22.85 17.82 .15 13.47 .1 3 
21.7317.83 .15 1310 .18 

20.20 15.47 II.!!! .14 
19.51 IU3 10.83 .13 
18.86114.4310.47' .13 
182513.9710.131.13 
17.68 13.53 9.82 .12 
17.14 13.12 9.52 .12 
16.6412.74 9.24 .I I 
16.1612.37 8.98 .11 
15.7112.03 8.73 .H 

, --
Sare load$ gi" en include .... t ighl or btllm. j\\uimum tibe r Slr~. 

16,000 Ills. per square inch. 
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THE O&RNKUlE STEEL COMPANY, LIMITED. 

SAFE LOADS, UNIFORMLY DISTRIBUTED, 
FOR STANDARD AND SPEQIAL 

J:-BEAMS, 

IN TONS 0' a,ooo L.II . 

Ii' 12"I ffl~1r " ' f~ I~ "I tt J.!! !'--I :.!I Ji .olbl. 

.'1 -..!! ____ I _.! 
31.$ 'I . '1 "'1 j 18 ~ I ,.- , .. ! lbl. 3 lbl. '3 .. IbI. ! 

- ---~---'~ '---' 
12 UI~ 16.99 ," '"OS .., ... ,W , 16.17 ,42 

" "" 14.76 ,,. ,"OS 

~ I 
7.74 ,18 • 1U( ... 

I( 17.08 1&" ... 9.111 7.19 ,17 7 10.8< ,30 

" "" "" " ." .17 6.71 .16 8 ... ... 
.16F·16 

, 
16 14094 11.99 ... . " , ... ... 
17 14.06 H.W ,,' 7,., 

'" ." ,I( 10 7", ,21 

18 13.28 1().66 ,18 "" ," ." ,18 11 "0 ,19 

19 12.68 1().I0 ,17 11.86 ,14 ',30 ,12 12 6," ,18 

" 11.96 9.69 ,16 6>1 ,IS , ,OS ,12 IS ,," ,18 

21 I!.SS -WI.IS 
--

6.20 ,12 ( ," ,11 I( 8.<' .16 

'" 10.87 ." ,I( .92 ,,' (,58 ,11 " .00 ,14 

l " '"SO 8,,. ,14 ." ,11 U8 ,10 " 4.74 ,13 ,. g,,. "99 ,IS 6.43 ,11 4.19 , .I() 17 4.46 ,12 

" , ... 7,67 ,IS .21 ,10 (,OS ,W 18 4J!1 ,12 

" 9.19 7,,. ,12 6.()t ,10 187 ," 19 S," ,11 

'tI ." 7.11 ,,' (,92 ,10 ." ," 20 S," ,11 

28 'M 6," ,11 <.6, ," '" ,re 21 .01 ,10 

" 
.,. '" ,11 4.49 ,W 3.47 ,re 

'" 7,., '" ,11 (,M ," S,,. ,re 

Safe 1000dl given include weight or kam. Mu;mum fiber Stre$!l, 
16,000 Ibs. per MJ"""": inch. 

L 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

SAFE LOADS, UNIFORMLY DISTRIBUTED, 

FOR STANDARD I:·BEAMS. 

I N TO " S 0' 2 ,000 LBS . 

U .- . - ' .... ;;: .- .-
7" I H 6" I -rl fl'I ;"'!l' .c" I -~ a" 1 i't !, f- !~ !'~ 
1- :!! r---

~.i 
1- *.!! :.! n " :1 ". 1.75 J! I " H " '! , .. , .. ltw., 3._ , .. , .. ~ ., 

1- <, < .• ._- -- -, 11,04 .36 7.75 .31 5.16 .26 3.\8 .2\ 1.7& .\6 , 9.211 .30 ." .26 4.80 .22 '" .I, 1..(7 .\8 

7 7.99 .26 '.54 .22 3.6il .19 1 ." .15 1.26 .11 . , 600 .23 .M .\9 ,." .\6 1.99 .13 1.10 .\0 

9 613 .W •. 31 .17 "7 .14 1.77 .12 0.98 .09 

10 5.52 .18 ~ .\6 '" .\3 1>9 .11 0.88 .t>I 

II '.02 .\6 8.52 .1< 2.85 .I' 1.45 .\0 0.8\1 . ., 
12 I~ .15 ." .13 2.15 .11 1.33 .09 0.73 J1/ 
\8 .. " .I. .. , .12 1.88 .10 1.22 .08 0.68 .06 

\4 3.84 .I' '.77 .11 1.84 .09 1.14 .t>I 0.63 .06 

15 3.68 .12 .68 .10 1.73 .09 1.06 J1/ 0.59 .115 

\6 3.45 .11 .. , .10 1.61 .t>I 0.99 J1/ 0.55 .115 

t7 3.25 .11 '" .09 1.52 .08 0." .1\6 05' .05 

18 3.07 .\0 2.15 .09 1.43 .111 0.98 • 1\6 0.49 ... 
19 2.91 .09 ... .08 1.36 . ., 0.84 • 1\6 0.46 ... 
211 ." ." 1.84 .t>I I." .f1I 0." .05 0.44 .04 

2\ '.68 .09 1.&\ .111 1.23 .06 0.76 . 05 0.42 ... 
Safe loads gi,'cn include weight of Ocam. Maximum fiber stress, 

16,000 Ib5. per square inch. ,. 



THE CARNEUI& STEEL COMPANY, LIMITED. 

SAFE LOADS, UNIFORMLY D I STRIBUT ED, 
FOR STANDARD CHANNELS. 

10 
11 

" 
" " 15 

t6 

17 
18 
19 

" 'I 
" '" " " 26 ., 
" " ., 

22.23 .39 

20.20 .35 

1&52 .33 
17.10 .30 

15.87 .28 

14.82 .26 

13.89 .24 

ta.O? .23 
12.35 .22 

11.70 .21 
11.11 .2Q 

10.58 .19 

HUO .18 
9.66 .17 

9.26 .\6 

8.89 .16 

8.55 .15 

8.23 .14 
7.94 .14 
7.66 .13 
7.41 .13 

IN TONS OF 2,000 L B •• 

12" [ 

11.39 .32 
10.35 .29 
9A9 .26 

8.76 .24 
8.14 .23 
7.59 .21 

7.12 .20 

6.7(1 .18 

6.33 .18 
5.99 .17 
5.70 .16 

5.42 .15 

5.18 .! ' 
4,95 .14 

.(.75 .13 

4.56 .13 

4.38 .12 

4.22 .12 
·(.07 .11 

3.93 .11 

3.80 .11 

Ii)" ( 

7.1( 

." ", 
5.49 

.10 
4.76 

4.46 .... 
." 
3.76 

"7 

"" 3.24 

3.10 
'!!Il 

e.85 

.26 .. 

.22 

.20 

.19 

.17 

.1' 

.15 

.14 

.14 

.I' 

.1' 

.1' 

.11 
.11 
.10 

.10 

.w 

.00 

.00 

.09 

'''' ,~ 

5.61 

5. 10 
•. 68 

'.82 
4.01 

'" 
3.51 .. , 
ai' 
,95 
<81 

'" '"" ... 
'" ." 

." 

.21 

.20 

.18 

.17 

.1' 

.15 

.14 

.1' 

.1' 

.1' 

.11 

.11 

.10 
.10 

.09 

.09 

.09 

.08 

.08 

.08 

Sale loods gwen ",elude weight or channel. Ma;umum fiber stress, 
16,000 Ills. pcr !lquare inch. 

-!,----------;;;80;--------,-



THE CARNEGIE STEEL COMPANY. LIMITED. 

SAFE LOADS. UNIFORMLY DISTRIBUTED, 
FOR STANDARD OHANNELS. 

IN T OI'CS Of 2,000 LSS. 

!~ 8"[ ~rn ~r6'rf5"[ I ~t'''[ 'f '" ["f 
11-= "1- "~ /, " ~ 'till 1tt>.II t11.i 8JJO .II LSO.I! us J! 400 J" Ib.. 31 1a 31 la 31 la 31 la 31 !~ .. I 
-~-t-I . .- - ,-'- --' -

5 8.61 .42 6.68 .36 4.62 .31 3.16 .26 2.02 .21 1.16 .16 

6 17.18 ." 5.57 .80 3.&5 .26 2.63 -" 1.68 .18 .97 .13 

7 6.15 .W '.77 .26 3.80 .22 .,6 .19 1.44 .15 .83 .11 

8 5.38 26 4.18 .23 2.89 .19 1.98
1

.16 1.26 .13 .13 .10 

9 '.18 .26 3.71 .20 2.57 .17 1.76 .14 1.12 .12 .64 .00 
to 4.31 .21 3." 

, 
.18 2.31 .16 1.58 .13 1.01 .11 .58 .08 

II 3.91 .19 3.04 .16 '10 .1' 1.44 .12 .92 .10 .53 .f!l 
12 3.59 .18 2.78 .15 1.98 .13 1.32 .11 .S< .00 .48 .m 

I' S.31 .16 2.57 .li 1.18 .12 1.22 .10 .18 .68 .45 .06 

I. .00 .15 2.39 .13 1.65 .11 1.13 .09 .72 .08 .41 .06 

15 287 .I' '26 .12 1.54 .to 1.05 .09 .97 .W .39 .05 

I' 269 .13 209 1 .to .99 .08 .68 .W .36 .05 .11 1.44 

17 2.53 .12 1.96 .11 1.36 .99 ' .93 .08 . 59 .06 ... 115 

18 2.99 .11 1.86
1 

.10 1.28 .00 .88 .07 .56 .06 .32 .IM 

19 2.27 .11 1.76 .09 1.22 .00 .83 .f1I .53 06 .31 .IM ,. 2.15 .11 1.67 .09 1.16 .08 .19 .f1I .51 .05 .29 .IM 

'I 2.115 .to I" .00 1.10 .W .75 .116 .• 8 .115 I .28 .IM 

22 1.116 .10 \.52 .00 1.115 .W .72 .06 . ., .115 .26 .IM 

" 1.87 .00 1.45 .00 1.00 .., .69 .06 ... .05 .25 .03 

" 1.79 .09 1.39 . 08 .96 .06 . 68 .05 ... .04 .24 .1)3 

25 1.72 .08 1.34 .'!I .92 .116 .63 .115 . ., .04 .23
1
.03 
-

Safe load!; gi"en include weight of channel. Muimum fiber stress, 
16,000 Ills. p~r square inch. 
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THE CARNEGIE STEEL COMPANY, L IMITED. 

SA]1'E LOADS, IN TONS OF 2,000 POUNDS, UNI-
FORMLY DISTRIBUTED, FOR CARNEGIE 

Z-BARS. 

, .... m DJS1'Utl BBrI'BD SIJPPORTS, I~ nn . 
I .... 4 ' -1--"- 7 • , 10 ,. ,. 16 

-
6 Ji ." 6.751 5.63 4.82 '.22 3.75 3.38 2.!l1 2.41 '" ' /. ~ 9.83 ~:: ." 5.61 4.91 '.37 3.93 3." ." 2.46 
,}\ 11.22 7.48 .. , 5.61 '.99 4.49 8.74 <2, >8, 

6 I, 11.55 9.24 7.70 3.60 6.71 5.13 •. " &8. '.30 '.89 
:~ t '.82 ,., ." '.33 6.41 5.70 5.18 .." '.66 8.21 

14.10 11.23 9.40 3.06 '.OS ." .... 4.70 '.10 3.52 
6 j( 1<1.0( 11.23 9.86 '.02 '.02 '24 5.61 '.66 4.01 8.51 
6/. U 15.22 12.1810.15 8.70 7.61 6.n 6.09 6.0, '.35 3.81 
,}\ 16.40 13.1210.93 1 9.37 3.20 7.29 6.56 5.47 '.69 4.10 
6 ;'I 6.34 4.27 3.56 8.05 &6, 2.37 12.13 1.78 1.52 1." 

ll'l 6.39 5.11 4.26 8.65 3.19 2.84 2.55 "3 1.82 1.60 
i, , ... 5.% 4.96 14.25 8.72 8.31 2.97 .. , 2.12 1.66 

6 " ,.'" 6.14, 5.12 4.39 384 3.41 ,." 2.60 >I, 1.92 
' 11 ~ 8." 6.90

1

5.75 4.98 4.81 , ... 3." 237 2.46 '" • ' 1 9.57 7.66 6.38 5.47 '.79 •. " 3.83 8.19 2.74 2.39 

5 tl 9047 7.58, 6.32 5.41 4.74 4.21 3.79 3.16 ~ll ' ~~ .'" ~ 10.34 8.27 6.89 5.91 5.17 (.59 4.14 8.45 
' J' 11.20 8.96 7.(7 6.40 5.60 '.98 4.48 3." 8.20 2.80 

• )( 3.14 2.51 2.119 1.79 1.57 1.39 '26 LOS 090 0.78 

:l'I ;'I 3.91 8.13 2.61 2." 1.96 1.7( 1.56 1.30 1.12 0.98 
'.63 8.74 >1' 2.67 2.34 2.69 1.87 1.56 '.34 1.17 

• ~ 
4.83

1 
8.86 8.22 2.76 <4, 2.14 1.93 1.61 1.33 1.21 

:q 5.501 4.401 3.67 3.14 '75 2.U 2.W 1.83 1.57 1.38 
h 6.18

1 

4.114 4.12 3.53 3119 ". 2.4, ... 1.76 1.54 

• 
U 

ti.05 4.84 4.03 
3.4

6
18.02 

2,69 2.42 2.02 I." 1.51 .'" 6.65 5.32 4.48 3.80 3.38 2.96 ". 2.22 '.90 1.66 
' }i 7.26

1 
5.81

1 
4.84 4.15 3.63 3.23 ." <42 "YI 1.82 , )( 1.93 1.54 1.28 1.10 0.96 0.86 0.71 D ... 0.55 0.48 

3/. h 2.38
1 

1.90
1 

1.58 1.33 1.19 1.06 0.96 0.79 0.68 0.59 
3 Ji 2.58 2.06 1.72 1.47 1.29 1.14 1.03 0.36 I 0.74 0." , 3/. h 2.98

1 
2.38

1

1.98

1

1.70 1.49 1.32 1.19 
0.99 0'1 1:74 

3 ~: 3.06 2.45 2,N 1.75 1.58 1.36 1.22 1.02 0.88 O,n 
.!p. lr 3043 2.74 2.28 1.96 1.71 1.52 1.37 l.14 0.98 0.86 
SlIfe loads g;"en include weight of Z·oor. M"ximum fiber stress, 

1 2,(Y-)O lbo<. per sqnore inch. 

I 
e. 



THE CARNEGIE STEEL COMPANY, LIMITED, 

SAFE LOADS, IN TONS OF 2,000 POUNDS, UNI
FORMLY DISTRIBUTED. FOR STANDARD 

AND S PECIAL ANGLES , W ITH 
E QUAL LEGS. 

b IIISTlJCI BIT'iJID SlIJ1'OIlTS, II Put. 
!Ii. 01 1",10. 

I. I • 1 " I~I~!.~J.."J · ~~ ~'---:.6:-.,,:-; 180.56 15.2810.18 7,M 6.11 '5.09 14.37 3.82 3.40 3.06 
6 .6 .;, 16.28 8.14 5.43 ·4.07 3.26 2.11 2.33 2.o.t 1.8\ 1.63 

· 5 .5 .J-' 20.68 10.34 6.89 5.1 7 4.1.( :Wi 2.95 2.59 2.30 2.ffl 
*5 ~ .. » 9.68

1

4.84 3.2:3 2.t2 I1.94 roo 1.38 1.21 11.08
1

"" 
.( .4 'H 12.04 6.02 4.01 3.01 2.41 2.01 1.72 1.51 1.34. 1.20 
.( .4 '0 5.15 2.58 1.72 1.29 1.03 0.86 0.74 0.64 0.&1 0.52 
SJ{.SJ{' 9.00 4.50 3.00 2.25 1.80 1.50 1.29 1.13 1.00 0.90 
S ~ .3J{ . ".60 2.30 1.63 1.15 0.92 0.77 0.66 Q.!'8 lo.51 10.46 
3 .3 . " 5.20 2.60 1.73 1.30 1.04 0.87 0.74 0.65 0.58 0.52 
3 .3 x)( 2.32 Ll6 0,77 0.58 0.46 0.39 0.33 0.29 0.26 0.23 

"! J(.2g . J{ 3.56 1.78 1.19 0.89 0.71 0.59 0.51 0.45 0.40 0.86 
·2}i.2J{.}( 1.112 10.96 o.M 0.48 0.38 10.32 10.27 0.24

1

°.21 10.19 
2J{.2J{.J{ 2.9'2 1A6 0.97 0.73 0.58 0.49 0 . .(2 0.37 0.32 0.29 
2J{.:ilJ{.)( 1.60 0.80 0.53 0 . .(0 0.32 0.27 0.23 0.20 0.18 0.16 

*2}( x2 !{ ~ M: 2.32 1.16 0.77 O.M! 0 . .(6 0.39 0.33 0.29 10.26 0.23 
*2 J(>2J4~J( 1.28 1 0.64 0.43 0.32 10.26 0.21 0.18 0.16 0.14 10.13 
2 .2 Ifl 1.60 . 0.80 0.53 0.40 0.32 O.!? 0.23 0.20 0.18 0.16 
2 ~2 ' h . 0.76 0.38 0.25 0.19

1

0.15 0.13 0.11 0.0950.0840.076 
n.(.IKlt\-1 t.20 0.60 0.40 0.30 0.24 0.20 0.17 O.Hi 10.13 0.12 
l ~d ;l( . (, 0.56

1

"28

1

0.19 0.14 0.11 0.0930.080

1

0.070
1
0.0620.056 

1M:.1}{.~ 0.76 0.38 0.25 0.19 o.Ui 0.13 o.u 0.0950.0840.0711 
l }{d~11. 0.42 0.21 0.1,( 0.104,0.~0.0690.0690.0&0.M60.0t2 
IJ(dJ4xft 0.44 0.22 0.15 0.109, 0.0871 0.0730.0620.~o.M80.044 
I J4 d}(.'" o.zo 0.10 0.065 0.0490,039IO·IlJ3IO·028

1
0.02a

1
0.0220.020 

*1 }1.t }l. ft 0.85 0.17 fJ.12 o.os10.070D.0580.0500.0«0.0390.085 
*1 )4d )41 }1 0.16 0.078, 0.Q52.0.0390.031 10.0260.0220.0200.0170.016 
I .t 1)4 0.22 o.~u 0.0750.0560.0450.007:

1

0.0320.0280.0250.022 
1 .t . )4 0.12 o.Q62i 0.0411

1
0.031 0.025

1
0.0%1 0.0181 0.01~0.0l.40.012 

• u-Ult\: 0.13 0.0661 0.044 0.03S1 0.OO6o.0220.0190.01~7.0.0150.013 
.. U . Jil }i ~:§ 0.046 0.0310.0230. 01~0.0160.0130.01 0.0100.009 

M I ~ _I. 0.096~' O.04&~i 0.032 0.024 0.019,0.0160.014,0.01 0.01l 0.010 
M. )(~}i l 0. O. 0.0230.0170.01.(lo.Q!.10.0I 0,0.~10.OO8,o.o07 

*Ji. __ " .)4 , o.o« 0. 0.016.0-0110.0090.00(rO.006,o.WDlo.OO5o.00i 
Safe loods given indude weight or /\ngle. Maximum fiber stress. 

12,(X)() l~ per square inch, Neutrnl axis through center of 
gravity par.dle1 lo olle leg. Angles marked .. are special. 
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TH~ CARNtXil~ STE!!:L OOMPANY, LIMITED 

SAFE LOADB.lN TONS OF 2,000 POUNDS, UNI
FORMLY DISTRIBUTED, FOR STANDARD 

AND SPEQIAL ANGLES, WITH 
UNEQUAL LEGS. 

iiStuclln-..m IQI'1'Ol11. II FlIT. ~~~~~~LO~N~G~L~E~O VERTICAL. ~;=::;:::::;; 
b.U",--, 1 , 11 . 3 4. I!J -8 "1 8 9 10 

*1 .8'~d t2.32 i ~I.ut'tii5s &.6 "7.00 6.06 ' ~ ./0.70 •. n 
"7 d:i.(j 20.04 10.02 6.68 5.01 ',01 3.34 2.86 2.611 2.23 2.00 
6 ,4 .f,l 28.60 14.30 9.~ 7.15 6.72 4.77 HI9 3.58 8.18 !.86 
6 •• .~ 13.28 6.64 •. 43 3.82 2.66 2.21 1.90 1.66 1..8 1.33 
6 .3~." 27.92 18.96 9.31 6.98 6.58 ".65 3.99 8.49 8.\02.79 
6 .3,~.Ji 13.00 6.50 ·U3 3.26 2.60 2.17 1.86 1.63 \.44 \.30 

"5 .4 .Ji 19.96 9.98 6.65 •. 99 3.99 ua !.8tI 2.50 2.22 2.00 
*5 •• .» 9.36 4.68 3.12 2.84 1.87 1.66 1.84 1.17 1.04 6.94 
Ii .3!{ • .u 19.b! 9.76 6.51 •. 88 : 3.90 3.26 2.79 2. •• 2.17 US 
:; ."i.Ji 9.16 US 3.00 2.29 1.83 1.53 1.31 UI) l.re 0.92 
Ii .3 .H 17.80 8.90 6.93 •. 0&:1 8.56 2.91 2.64 U3 1.98 1.78 
I) .3 ./,) 1.60 3.75 2..50 1.88 UO 1.25 1.07 0.94 0.83 0.75 

•• "1,3 'H IUS 7.U 4.78 3.112 2.90 2.41 2.07 1.81 1.611 ,.45 
. , '4_3 • I 7.32 8.66 2." t.8S 1.4,6 1.22 1.06 0.112 0.81 0.73 
*4 .8'~.U 11.68 5.84 3.89 2.112 2.M 1.112 1.87 1.46 1.30 1.17 
*. .8'" • .Ji 6.00 8.00 !.OO 1.60 1.20 1.00 0.86 0.75 0.671 0.60 

4 .9 'U 11.48 5.7'1 3.83 2.87 2.30 1.91 1.64 U4 1.281 1.15 
4 .8 _.,. 4.92 2.48 1.64 1.23 0.98 0.82 0.70 0.82 0.55 0,49 
S,{.S 'U 8.80 4.40 2.93 2.20 1.78 1.47 1.26 1.10 0.98 0.88 
SI{.S • .,. 3.84 1.92 l.28 0.96 0.77 0.64 0.55 0.48 G.43 0.88 
s'~>.!"'H 7.40 8.70 2.47 1.85 l.405 \J!! 1.06 0.93 0.82 0.74 
!·~.2".,.( 8.00 1100 1.00 0.7b 0.80 0.50 0.43 0.38 0.33 0.80 

*3'.(.2 II. 5.20 2.60 1.73 1.30 1.04 0.87 0.74 0.65 0.58 0.52 
"3'.(.2 .,il 2.52 1.28 0.84. 0.63 0.50 0.42 0.86 0.32 0.28 0.25 

8 .2l{. t, 4.60 2.80 1.58 1.15 o.g! 0.77 0.66 0.58 0.51 0.46 
8 .2'{,~ 2.2f, \.12 0.75 0.56 0.48 0.87 0.32 0.28 0.2S 0.22 

*3 .2 • • ~ UO 2.00 1.83 1.00 0.80 0.87 0.57 0.50 0.44 0.40 
*3 .2 .~ 1.112 0.96 0.&., 0.48 0.38 0.32 0.27 0.!4 0.21 0.19 
2".2 .~ I 2.80 1.40 0.93 0.70 0.66 0.47 0.40 0.86 0.31 0.28 
2~.2 -I. 1.16 0.58 0.39 0.29 0.23 0.19 0.17 0.15 0.180.12 

"t'.(xl""]{ I' 2.36 1.18 0.79 0.59 0.47 0.39 0.84 0.30 0.260.24 
*2!(xl",,, 0.92 0.46 0.31 0.23 0.16 0.16 0.13 0.12 0.100.09 
*2 .I».~ 0.112 0.46 0.31 0.23 0.18 0.16 O.IS ) 0.12 0.10 0.09 
"t xiIi' " 0.72 0.36 0.24 0.18 0.14 0.12 0.10 0.09 0.08 0.07 
*t .Jixl .' 0.36 0.18 0.12 0.09 0.07 0.06 0.06 o.M o.().j 0.03 
*H,xI .I, 0.24 0.12 o.CS 0.06 0.06 0.1).1 0.03 0.03 0.03 0.0'2 

- -
Sal .. 1.,..<1< ~;""n lnoc"'~e .. o;~l .. 0( Anel.. Mul","", 61>.,. ."_. n,ooo lb •. 

pel '" tare .tlCll. ~eu< ... I .. ;. th"""b « ... e. 0( l",v,lr paralld 'o .IIolt 1",. 
A",IH ..... ked '.", ope,,"I. 
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4---------------------------~L 
THE CARNEGIB STEEL COMPANY, LIMITED . 

. " .eo 
." 1." t.nt 
1.28 .91 I'" un 1.73 1.48 1.15 1,04-." ." 0.70 0.55 0.-49 
.eo ." 1.99 1.47 1.32 
1.28 1.05 '90 0.70 0.63 
2.02 1.68 1.44 1.12 1.01 
0.96 0.81 0.S7 0.54 0.48 
1.39 Ll6 '.99 0.77 0.70 
0.60 0.50 0.43 0.83 0.30 

1.71 1.37 1.14 O.!m 0.86 0.76 0.68 .,. .70 .59 D.5(J 0.44 0.89 0.35 
2.30 1.84 1.03 1.31 1.15 1.02 0.92 
1.18 ." ." 0.67 10.59 0.62 0.47 
1.68 1." 1.12 0.96 Q.lW 0.75 0.67 
0.74 .59 0.49 0.42 0.37 0.33 0.30 
1.65 1.32 1.10 0'9( 0.83 0.73 0.66 
'.72 ." 0.48 0.41 0.36 10.32 0.29 
'.99 ." '.66 0.57 0.50 0.« 0.40 
0.41 ... ." •. " 0.18 0.16 
• .53 .... ... '.30 0.24 0.21 
0.26 .21 .17 0,15

1 

0.12 0.10 

." .66 '55 0.47 ." ." '.32 ." ." ." ." ." ." ." 0.19 ." .18 .15 .18 .. , 
'26 ." "5 
.06 

• 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

SAFE LOADS, IN TONS OF 2,000 POUNDS, 
UNIFORMLY DISTRIBUTED, FOR 

OARNEGIE TEES. 
Sio. ' Y"'Ii l ' D1SUJCI Bmll!!l llJPPORtS, II fliT. 

b~S;·1 1:. I_'_I~~' 4 1~'~1;d~~~ 
f,.3 136 4.72 2.36 1.57 1.18\ 0.94 O:l'iI 0.67 0.59 0.52 0.47 
5 .2U 11.0 :1.« 1.72 1.15 0.86 0.69 0.67 0.49 0.48 0.38 0.34 "x.ax 15 8 , 8.52 4.262.84 2.13 1.70 1.421.22 1.07 0.95 0.85 
. U ·S 8.5 1 3.24 1.62 1.08 0.81 0.65 0.&1 0.46 0.41 0.36 0.32 

47;.8 10.0 3.76 1.88 1.35 0.94 0.75 0.63 0.&1 0..7 0.42 0.38 
4)~.2X 8.0 2.24 1.12 0.75 0.b6 0.45 0.37 0.32 0.28 0.25 0.22 
4,J{.2Yt 9.3 2.60 1.30 0.87 0.% 0.b2 0.43 0.37 o.aa 0.29 0.26 
~ ,Ii 15.6 112.4°16.20 4.\3 ll.10 2.48 2.07 t.n I.M 1.88 1.24 
-4 ,f, 12.0 9.72 4.86 3.24 2.43 1.94 1.62 1.89 122 1.08 0.97 
-4 .4U I 14.6 10.2<1 5.103.40 2.55 2.1)4 1.70 1.46 1.28 1.13 1.02 
" .4Yt 11.4 7.92 8.96 2.64 1.98 1.58 U2 1.13 0.99 0.88 0.19 
4,4 18.7 8.08

1

4.04 2.69 2.02 1.63 1.3.5 1.15 1.01 0.90 0.81 
-4 .4 10.9 6.56 3.28 2.19 1.64. l.a1 1.09 0.94 0.82 0.73 0.66 
4 . a I 9.a 3.52 1.761.17 0.88 0.70 0.59 MO 0.44 039 0.85 
4 ,'ly' 8.6 2.48

1

1.24 0.83 0.62 0.50 0.41 0.3.) 0.31 0.28 0.25 
4 '2~' 1 7.3 2.20 uo 0.73 0.55 0.44

1

0.37 0.31 0.28 0.24 0.22 
4 .2 X 5.8 1.68

I
O.S( 0.56 0.42 O.M 0.28 0.24 0.21 0.19 0.17 

4 , ~ 7.9 1.60 0.80 O.M! 0040 0.32 0.27 0.23 0.20 0.18 Q.l6 
4 .2 ! 66 1.3610.68 OA5 0.34 0.27 0.23 0.19 0.17 0.15 0.14 
3U .4 12.8 7.92

1

3.96 2.64 1.98 1.58 1.82 1.13 0.99 0.88 0.79 

lix, .4 9.9 6.20 3.10 2.07 1.55 1.24 1.03 0.89 0.78 0.69 0.62 
3X .3U 1I.7 6.08 3.04 2.03 Ui2 1.22 1.01 0.87 0.76 0.68 0.61 
3X .au 9.2 4.76 2.38 1.59 1.19 0.95 0.79 0.68 0.60 0.53 6.48 
au .ax 6.8 3.72 1.86 1.24 0.93 0.74 0.62 0.53 0,47 0.41 0.37 

a~.3 I 11.73 5.72 2.86 1.91 1.43 1.14 0.95 0.82 0.72 0.64 0.57 
au .a ]0.9 4.S2 2.26 l.51 ua 0.9010.75 0.&5 0.57 0.50 0.45 
au.a 8.5 3.52 DB 1.17 0.88 0.70 0.59 0.50 0.44 0.39 0.3.) 
aX ·3 7.8 2.88 1.44 0.96 0.72 0.58 0.48

1

0.41
1

0.36 0.32 0.29 

3.4 .11.8 7.76 3.88 2.59 1.lU 1.55 1.29 1.11 0.97 0.86 0.78 
S.4 10.6 7.12 3.5{1. 2.37 1.78 1.42 1.19 1.02 0.89 0.79 0.71 
3.4 9.3 6.28 3.14 2.091 .57126 1.00S 090 0.79 0.70 0.63 
3 .ax 10.9 5.96 2.98 1.9911.49 1.19 0.99 0.85 0.75 0.66 0.60 
3 ~3U gg 5.4812.741.88 1.37 1.\0 0.\11 0.78 0.69 1°.61 055 
8 .ax 8.5 4.84 2.42 1.61 1.21 10.97 10.81 0.69. 0.61 0.54 6.48 
3.3 10.0 4.4.0 2.20 1.47 UO 0.88 0.73 0,63! 0.55 0.4.9 0.« 

S:l.fe load! gi"en include weight of Tee. Maximum fiber stress, 
12,000 Ills . peT square inch. 
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THIC CARNEOl!: STJIIEL CX)MPANY, LIMITED. 

SAFE LOADS, rn TONS OF !a,00Q POUNDS. 
UNIFORMLY DISTRIBUTED, FOR 

CARNEGIE TEES.-OODt1n~U~ed::::-:. ::-__ _ 

Im l im[~ l i~ lfi l '" 0.34 
.30 
.24 
." .30 ." ... 
0." 
0." 
0-" 1.",,1.26 0." 

'0.6710.., l ~x~ I ~~ l ii~ I ~::! 1 0.22 0.20 0.(\4 0.03 
0.19 0.17 
• 14 1°.13 
0.15 0.13 
0.11 0.\0 
0.07 0.06 
0.08 0.0"7 

, i 

I lt~ II Uil!~ lf5 .'" 0.03 ... 
0.04 

IZ ,OOO Ibs. per square: incb. 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

SAFE LOADS, IN TONS OF 2,000 POUNDS, UNI
FORMLY DISTRIBUTED, FOR OARNEGIE 

DECK BEAMS AND BULB ANGLES . 

.. 



THE CARNEGIE 8TEI!lL OOMPANY. LIMITB:D. 

SPACING OF STANDARD AND S PEOIAL 

I:-BEAMS FOR UNIFORM LOAD OF 
100 LB8. PER SQUARE FOOT. 

Proper Di.danee ill Feet, Center 10 Otnter or Bu.m.s. 

'1 ~I~:;J'" I . 
IS" I . t2" I. 10" I. 

J .!! - --n 110 Ik :!:; e 56 11 •• =~= • 401 .... i :u .. .. , .. , .. IptCiIl. ! .... 

-- . . _-
" 1!8.9 1~6 .. , "" "" 60.' ... ... 16.6 1&' 
13 109.8 ... , 7&' 35., 67.0 6t.S ,I> 16.' 8&1 , .. 
" ".1 19.' 68.1 .&1 67.7 .402 8&, .... IS.6 '13 

" '" 59. "., 41.9 511., 8&, 21.' 21.S 17.1 11.6 

" 1M 61.1 .&1 I 36.8 .... 8&8 .... 1&1 15.0 ~ 
• 11 " .• 54.1 4S.2 32.6 " .• ,.., 21.7 ,<0 IS.S '.0 

18 67.S "'. '" 29.1 .U . ., 19.4 14.8

1

11.8 '.0 

" 5U 4S.S 34.6 '" 31.S ".0 17.4 18.2 1G.6 ,. 
" ... "., 312 ".6 ... 21.7 15.7 ~1.9.6 .. 
" .. , '5.0 .. , 21.4 85.1 '" 14.2 10.8 8.7 , .• 
" 8&, ... , ,,. ,9> ... 17.9 .. 0 ••• 1.' .. 
" 35.' '" .. , '" 21.4 ltU 11.9 '.0 ,. u .. ... , 21.' 21.7 , .. 19.6 '.0 '" .. ., .. 
85 29.7 85.0 20.0 \5.1 1&' IU 10.1 7.7 ., ... 
29 21> 28. ' 1&, IS.9 ,., "8 '.3 7.' '.7 3.' 

21 , .. 21.5 17.1 1<, ,5> 11.9 &6 ., '.3 .. 
28 29.7 ,.0 15.9 12.0 14,4 11.0 ao ., .. , 3.8 
29 8&' ,&6 14.8 11.2 , .. '"3 " 

., .. , " • so ,., 17.4 13.9 ,0> '" •. , 7.0 '.3 ... 2.' 
---

For load of 200 Ills p<'!r square foox , divide the spacing given by 2. 
Muimum fiber wess. 16,000 ibs. per square ineb. · 
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THE CARNEGIE STEEL COMPANY, 'LIMITED. 

SPACING OF STANDARD I-BEAMS FOR 

UNIFORM LOAD OF 100 LBS. 

PER SQUARE FOOT. 

Proper Distance in Fee~ Center to Center of Beams. 

-' 
~I~ =~ I 5" 1. I 4" 1. I 3" 1. i.! 9" I. 6" 1. 

] .e -- ---------
~~ 21 18 15 12.25 9.75 7.5 I 5.5 
:§ ~ lb~ lb,. lbs. lb,. lb,. lb!. lbs. 

"'''' - --- ----- ------------

5 80.5 60.7 1 44.2 31.0 20.6 

I 
12.7 7.0 

6 55.9 

I 
42.1 30.7 21.5 14.3 8.8 4.9 ---

7 41.1 31.0 22.5 15.8 10.5 6.5 3.6 ---
8 31.5 23.7 17.3 12.1 8.1 5.0 2.8 ---
9 24.9 18.7 13.6 9.6 6..1 3.9 2.2 

10 20.1 15.2 I 11.1 ~I 5.2 3.2 

I 
1.8 

11 16.6 12.5 9.1 6.4 4.3 2.6 1.5 

12 14.0 10.5 7.7 5.4 3.6 2.2 1.2 ---
13 11.9 9.0 6.5 4.6 3.1 1.9 1.0 

14 10.3 7.7 5.6 4.0 2.6 1.6 0.9 

15 9.0 6.7 4.9 3.4 2.3 1.4 

16 7.9 5.9 4.3 3.0 2.0 1.2 

17 7.0 5.3 3.8 2.7 1.8 1.1 

18 6.2 4.7 3.4 2.4 

.1 

1.6 .98 

19 5.6 4.2 3.1 2.2 1.4 

20 5.0 3.8 2.8 1.9 1.3 

21 1 4.6 3.4 2.5 1.8 1.2 

22 3.8 3.1 2.3 1.6 1.1 

For load of 200 lbs. per square foot, divide the spacing given by 2. 

~ 
Maximum tiber stress, 16,000 lbs. per square inch. 
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THE CARNEGIE STEEL COMPANY, LIMITED. 
• 

SPAOING OF STANDARD AND SPEOIAL 
:I-BEAMS FOR UNIFORM LOAD OF 

125 LB8. PER SQUARE FOOT. 

Proper Distance iD reM, Oel!ter Ii) OeDter or &am!. 

I .. 24" I. 20" 1. 18" I. 15" I . 12" I. 10" I. 
j.!'! 

n .,., 8111111. " . , .. ., .. . , .. c ., .. "" ., .. ..... , .. . ..., 1- 1111. l!poci&I , .. 
- r--

12 '0>1 01., 69.8 52.4 62., ... ".9 80.6 21.8 14.5 

" 81.6 74.1 59.0 .(4.6 ".6 ,(1.0 ".8 22.6 1&, ,., 
" 15.8 63.8 51.0 sa5 ... ,,.. 2.1.1 19.5 15.7 'M 
15 66.0 55.' 4U 33.6 .(0.2 80.6 22.3 11.0 lS.7 9.' 

" 68.0 <&, " .0 ".5 8.\.. ".0 19.6 15.0 12.0 ~ 
11 51,.( 43.3 " .• .. , Sl.4 34.0 17..( 1&2 \ 10.6 12 

, 
18 ... sa. , .. 23.' 21.' 2l.4 15.5 11.8 9.4 .. 
19 41.1 " .• m 20.9 25.0 19.2 13.9 ID.6 as '.8 
20 31.1 31.8 25.0 1&9 " .• 17.4 12. ~ ~ 1.1 5.' 
21 . " ... ". . 17.1 20.6 ,>1 11.4 8.6 To '.1 

22 801 ".6 20.6 15.6 1&1 14.S 'M 1.9 ., ... 
" 21" 23.1 ,ag 14.3 17.1 13.1 9.5 1.' ., 8.' 

" "" 21.8 17.4 IS.l 15.7 .. 0 ., .. 6.' , .• 
25 "" •• 0 ,., 12.1 #. 11.1 ~ .. .., 8.' 
26 22.0 , .. 14.8 112 ,u "ii£2 1.' 6.1 •. 6 8.' 

21 20.' 17.2 13.7 ,,8 12.4 '.6 ., 6.' •. , U 
28 19.0 16.0 '" 9.6 11.5 &8 .. .., 9.9 as 

" 17.7 14.9 11.8 '.0 ,.6 &2 6.0 I ••• 8.1 as 
80 'M "9 11.1 I as 10.1 1.1 5.' .. , 3.' 2.8 

For load of 250 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber stress, 16,000 lbs. per square inch. 
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THP: CARN~XHi'; STEEL COMPANY. LIMITED. 

SP AornG OF S TANDARD :I-BEAMS FOR 

UNIFOR M LOAD OF 125 LBS. 
PER SQUARE FOOT. 

J~ ' 9~ ~~~~" 4" I. ~ 
Ie tI II I 15 tU5 I l75 7.5 I " I' ~ ~ ~ ~ ~ ~ ~ 

5 64;-::!l---;:;- ~.8 ~ ~ --;:;-

6 44.7 83.7 24.6 17.2 I II.( 7.1 .2L 
7 32.9 24.8 18.0 12.6 8.' 52 2.9 
8!5.2 19.0 13.8 9.7 IU 4.0 !.! ---
9 19.9 15.0 10.9 7.7 Ii.! 3.! 

10 16.1 12.2 8.9 L....!L.I U 2li 
11 13.3 I~O U 5.1 3,( il 

" I' 
I. 

11.2 ,. .. .. 
7.' 
•• 

15 7.2 &,( ---
16 6.3 U 
17 Ii.6 (.2 

18 5.0 3.7 

6.1 

5.' 
U 

., .. 
u ., 

••• ., 
" 
2.8 
U 

U 
1.9 

19 (.Ii 8.' 2.4 1.7 
20 (.0 3.0 2.2 1.6 

21 8.7 2.8 2.0 I.( 

.. 
2. 
21 

1.8 
1.6 
1.. 

1.' 

1.1 
1.0 
0.6 

1.1 

1.0 

1.7 

... 
I.' 
1.0 
G.8 

" .. U' ___ I~'~~1.~' __ ~~~~~-c-
For load of 250 Ills.. per square fOOl. di"ide the ~pacing gi'·en by 2. 

:lluimum tiber $tress. 16,oco II». ller tqua~ incb. 
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THE OARNEGIE STEEL OOMPANY, LLMITED. 
, 

SPACING OF STANDARD AND SPECIAL 
:I.-BEAMS FOR UNIFORM LOAD OF 

15 0 LBS. P ER SQUARE FOOT. 

Proper DistaDC6 in reel, Ceotu to Center of Bums. 

Ii 24" I. 20" I. 18" 1.1 15" I . t2" I. 10" 1. 
l~ --n 80 lbt. ,:.: . • 55 1'" 80 1~1= d '.= 3U 

., ... , .. Spt<W 11& 8 ' lbo. 

- --I ---- --
12 85,9 7'" 57.7 43.7 52.4 40.1 29.1 22,1 17.7 "1 
13 73,2 61.7 49J! ,a «,7 3'-' ",8 1&9 15.1 1.3 
1. 63,1 53,' .M 82.1 38., 29.5 21.4

1

16.3 13.1 &9 

l' 55,0 46.3 37.0 27,9 ,a. 25,7 18.6 14.2 11.4 7,7 

l' .&3 -{0.7 32,' "" 29,' '" 16.8

1

12.5 10.0 6,8 -
17 -{2.8 36.1 28.8 21.7 261 20,0 14.5 11.0 &9 ',0 
16 88.2 32,' 2.1.7 tU 23.3 17.8 12.9 1 9.9 7,9 ',3 
19 34,' 28,9 23,1 IU 20.9 16.0 11.6 &8 7,1 4,8 
20 30,9 2<1 20,8 15.7 1&9 14> 10.5 &0 IH ' ,3 

1 
'I 28,1 23,7 1&9 14.8 17.1 1'1 9,' "'"?TTs ',9 

22 25,6 21.5 17.2 13.0 15.6 11.9 &7 .. ", 3,6 

" 
,,,. HI.7 15.7 11.9 1(.3 10.9 7,9 6,0 ',9 3,' 

" 21.5 1<1 14.5 1.9 13.1 100 7,3 ", ." 
3,0 

" 19.8 16.7 13.3 1.1 121 9,3 &7 ',1 U 2,8 
26 1&3 15.4 I" - - T2 3,8 2,' 93 11.1 8,' 4,7 

27 17.0 14.3 11.4 as 10.8 7,9 ' ,7 u ., <4 
23 15.8 13.3 10.6 "' 9,' 7,3 ' ,3 U aa 2,' 
26 \.{.7 1<4 9,9 7,' 9,0 6,9 ',0 3,8 3.1 21 
30 1<7 11.6 9,3 7,0 <. 6,' j ,7 3,' ',9 1.9 • 

For load of 300 lbs p"'r square foot, divide the $p&cing given by 2. 
Muimum fibe r 5tress, 16,000 lbs. per square inch. 
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rl:lJ:£ CARNEOIB STI!EL COMPANY. I.J.KITBD_ 

SPAOING OF STANDARD l:-BEAMS FOR 
UNIFORM LOAD OF 150 LBS. 

PER SQUARE FOOT. 

I'ftIptr DistaDet in ' lIM, Celtr 10 OtrIwot BtamI. 

If .nM~' 7" 1. 1 In I , ti" I . 4" 1. 3" 1. •• 
U • 11 U I~ '.75 " U 

la lk la lk , .. , .. , .. 
------

• "'7 ." 29,5 ",,7 117 .. ., , ".S 1&' "" 14.3 .. ... .. 
7 " .• 20.7 1M , .. 7,' ... .. 
8 !LO , .. '" .. '-' .. 1.8 

• , .. , .. '.1 , .• U ... 1.5 

10 ,,, 10.1 7.' 

~I 
... .. I.' 

II 11.1 .. ,.I ... .., 1.8 1.0 

" 9,' 7.0 •. , " •• .. 0.8 

" 7,' to ... .. ., 
I.' 

" . , .. .. ,,' .. 1.1 

15 to .. U .. .. .S 
16 .,' •. , ., ., ... 
17 .., .. to 1.8 I.' 
18 U .. ., ,,' 1.1 

" 
., 2.8 " I.. I.' 

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

., ,,' 1.7 Ii 

" ., " 1.5 1.1 

For loa<! of JOO Ills. per $quare fllOl:, di~ide the IJlIIcing gi¥en by 2 

Muimum tiber $tr<"":S. 16,oco It... pcr sc\unre inch. 
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THE CARNWlE STEEL COME"ANY, LIMITED 

SPACING OF STANDARD AND SPEOIAL 
:t-BEAMS FOR UNIFORM LOAD OF 

175 LBS. PER SQUARE FOOT. 

Proper DistMce in ' eel , Oenw 10 Oenl&r of Beams. 

Ii 24" I. 20" 1. 18" I. 15" I . 12" r. 10" I. 
j .! ,t --

110 lbl. 1110 lbs. . ". I~ " ., ... • 1= 
•. , . , ... J. • • , ... Spoow S~l , ... • • , ... 

-
12 73.7 62.1 49.5 37.4 44.9 84.3 24.9 \9.0 15.2 10.3 

l' 62.7 52.9 42.2 31.9 38., W .• 2!.3 \6.2 \3.0 .. 
14 6U 45.6 36., "-, 33.0 25.3 1&3 1>9 11.2 7.6 
15 .(7.1 39.7 31.7 '29 28.7 "'-0 15.9 12.2 9.8 as 
16 (1.4. 84.9 27..8 21.0 25.' 19.3 14.0 10.7 &6 '.8 

18 36.7 "., 24.7 la, 22.' 17.1 I" 9.4 7.6 '.1 
17 32.7 ".6 22.0 16.6 19.9 153 ILl &5 ., '.6 
19 " .• 24.7 19.8 14.9 17.9 13.7 9.' 7.' 6.1 '.1 
OJ 20.5 22.' i7.S 13.5 1<2 I" 9.0 '.9 ,., '.7 

" ".1 203 1<2 \2.2 t4.7 \1.2 8.1 6:2 To ,., 
22 2L.9 1&5 14.7 11.1 I .. I.' 7.' '.7 '.6 '.1 

" llO.1 16.9 .. , 10.2 12.2 9.' .. '.1 U <8 
24 1" 16> I" 9.' 11.2 86 ., '.7 '.8 " 25 170 14' 11.4 8.6 10.3 7.9 '.8 ••• ,., 

" " 15.7 13.2 10.6 &0 T5 7.3 6:21 '.1 .. 2.! 

" 14.6 12.3 9.8 7.' .. ., '.8 3.0 " '.9 

" \3.a 11.4 9.1 .. .- 63 '.6 3.' " 1.9 

" 12.6 10.6 &5 1 .. 7.7 ,., 4.' '.3 2.6 1.8 

" H.B 9.9 7.' '0 7.' 6.' '.0 '.0 " 1.7 

For load of 3;0 los. pcr 5qllilrc fOOl, divide the spacing given by 2. 
/IIaximum fi ber stress, 16,000 lbs. per square inch . 

• 5 



THE CARNEOIIil STEEL OOMPANY, LIMITED. 

SPAOING OF STANDARD :I-BEAMS FOR 
UNIFORM LOAD OF 17 5 LBS. 

PER SQUARE FOOT. 

Proper DLstaDct iA 1i'eM, Ctaw 10 Ctalel' of BaaIIII. 

il 9" I 8" I 7" I 6" I 5" I 4" I 3" I 
j!!! 

It • " " 
,,,, • •• " " 'k 'k 'k 'k 'k 'k 'k •• , .. 0 ".7 U .• 17.7 11.8 7.3 '.0 

6 '" 'u m ," .. '.1 " 7 ", 17.7 "9 9.0 ., ., 
" 8 lao lUi 9.9 6.9 '.6 " 1.6 

9 1402 10.7 7.8 5.5 '.6 .. 1.2 

\G 11.5 ., 6.3 u '.0 1.8 1.0 
II 9.' 7.\ 5.2 3.7 .. I.' 0.8 
12 ao ., ••• '.1 ., 1.3 0.7 
IS 6.8 5.\ '.7 '.6 1.7 1.1 

\4 '.9 ••• ••• ... I.' 0.9 

15 ,.\ 3.9 2.8 " 1.3 0.8 
\6 .. , 3.' ... 1.7 " 17 ' .0 .. " 1.5 1.0 
\8 .. t1 '.0 1.4 

" U U 1.8 " 20 .. 2.' 1.6 1.1 

21 to " I.. 1.0 

" to 1.8 I.' .. --
For load of 350 Ills. per ICluare foot. divide the spacing b';"en br 2. 

Ma~imum liller &trw;. 16.000 lb,. II« 5<juare inch . .. 



THE CARNEGIE STEEL COMPANY, LIMITED. 

EXPLANATION OF TABL E S 

On the Properties of Standard and SpeCial I- Beams, Standard Channels, 

Standard and SpeCial Angles, Carnegie Deck Beams, Bulb 

Angles, Z-Bars, Tees, Trough and Corrugated Plates, 

AND STANDARD RAIL SECTIONS . 

(Pages 105 to 120, inclusive.) 

The tables on I-Beams and Channel, are calculated for all 
standard weights to whIch each pattern is rolled. The tables 
for Deck Beams and Angles are calculated for the minimum and 
maximum weights of the various shapes, while the properties of 
Z-Bars are given for thicknesses differing by TI1l' inch. 

For Tees, each shape can be rolled to one weight only. 
Columns 12 and 14 in the tables for I-Beams and Channels, 

and columns II and 13 for Deck Beams, give coefficients by 
the help of which the safe. uniformly distributed load may be 
readily and quickly determined. To do this, it is only necessary 
to divide the coefficient given. by the span or distance between 
supports in feet. If the weight of the Deck Beams is interme
diate between the minimum and maximum weights given, add 
to the coefficient for the minimum weight, the value given in 

columns I:! or 14, (for one pound increase of weight,) multiplied 
by the number of pounds the section is heavier than the min

imum. 
1f a section is to be selected. (as will usually be the case) 

intended to carry a certain load, for a length of span already 
determined on, it will only be necessary to ascertain the coeffi

cient which this load and span wi ll require and refer to the 
table for a section ha\'ing a coefficient of this value. The coeffi
~ i ent is obtained by multiplying the load, in pounds uniformly 
dIstributed, by the span length in fee t. 

In case the load is not uniformly d istributed, but is concen
trated at the midd le of the span . multiply the load by 2 and then 
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consider it IlS uniformly (h.lrilJuu,d. T he ddlec\ioll will be rilth! 
of the dcfle<.:tion for the laller load. 

For OIher Ca'ie!I of loading obtain the beuding momcnt in fl. 
Ibs. (the mo~t common <."&$C.S.~ given on I~ 102); tbb multi· 
I'lic<\ h)' S will g;'"C tbe coeffici<;:nt required. 

If Ihe loads are quiescenr the coemcicl)~' for a fibe r stress of 
16,000 II)!!. per :square inch for steel, llIay be used; bu\ if mo,'· 
ing lo.d~ arc 10 be pro"idcd for. the coeffident fOf U 500 1~. 
~hou[<I he taken. Inasmuch lL$ .h. .ffOd.> of impact may be 

Ycry considerable, (the st rc~ produced in an unyield ing ine-

hUlk malerial h)' II. load 'uddenly applied, being double th~ 

I'roducW by the same load in a quies«nI state). it will some· 
li~ he IlIh"L",ble to u»<: ";Iill smaller fiber st~ tban .h~ 
given in the table!;. In such Ca!ll!'~. the coefficients ean re.-ulily 
he determined by proportion. Thus, for a fiber $tress of 8,000 
Ib'<. per 'qullre inch, the coefficient will equllI the coefficient (or 

16,000 11K. fiber stress from the table, divided by z. 

The Se<:tion Moduli given in column I t are U5e<:1 to deter. 
mine the fiber stress per $(Iunre inch in a beam, or other ~hape, 
subjttted to bending or \rDnSycrse 5tre>Se5, by simply dividing 
the same into the bending moment expre!lo5ed in inch·pounds. 

The table on the properties of Carnegie T -shapes is modeled 
after the f"regoing. ann will, therefore, scarcely require expla· 
IIDlioo. T he horizontal portion of the T is called the flange, 
lind the vertical portion the stem. I " the ease of the lIeutm! 
:uis ])l.ral1e\to the flange, there ,,·m be two 5e<:tion Moduli, aod 
.h, ~maller i5 giyen. Th. fiber stress calculated from it will, 
th(rdorc, give the larger of the two .~ ill oh, extreme 
libers since these stre~ses are equal to the bending mom(lIt 
diyided by the Sec;tion Mod.,lus of the ~(tion . 

For Carnegie Z-Ilars. complete tables of momenu of inertia, 
:-.ectioll Moduli, nulii of gynation and vnlu~ of the eoeflicients 

! (C) are givell 011 pagel II I and l IZ (or Ihickn~ varying by 
f~ inch. Thoc eoeffidenu may be applied, M e~plDined above: 
for cases whcre the Z-Unn are subjected 10 transvcrse 10lding, 
as , fOl example, in the case of J'(lO(.purlins. A table of safe 

10'''.1$ of Z·llars i~ gi"en 011 page 82. 

I "" 
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For angles, there will be two section moduli for each position 
of the neutral axis, since the distance between the neutral axis 
and the extreme fibers has a different value on one side of the 
axis from what it has on tbe other. The section modulus 
given in the table is the smaller of these two values. 

The use of the radii of gyration will be explained in connec
tion with the tables on the strength of wrought iron columns. 

Column 16 in the table of the Properties of Standard Chan
nels, giving the distance of the center of gravity of channel 
from the outside of web, is used to obtain the radius of gyration 
for columns or struts consisting of two channels latticed, as rep

resented by Figs. II and 12, page 56, for the case of the neutral 
axis passing through the center of the cross section parallel to 
the webs of the channels. This radius of gyration is equal to the 
distance between the center of gravity of the channel and the 
center of the section, i. e., neglecting the moments of inertia of 
the channels around their own axes, thereby introducing a slight 
error on the side of safety. 

These tables have all been prepared with great care. No 
apprQximations have entered into any of the calculations, so that 
the figures given may be relied upon as accurate. 

EXAMPLES OF APPLICATION OF TABLES. 

I. What section of I-Beam will be required to carry 40,000 
tbs., uniformly distributed, including its own weight, over a 

span of 16 feet between supports, allowing a fiber stress of 
16,000 Ibs. per square inch? 

Answer: The coefficient (C) required = 40,000 X 16 = 
64°,000. 

Tn table of Properties of I-Beams, page 105, look in Column 
12 for the nearest number corresponding to 640,000 which is 

648,200. Therefore the beam to be used is 15" 45 Ibs_ 

II. ·What load, uniformly distributed, will a 6"Z -Bar carry, 
weighing 18.3 lbs. per foot and measuring 12 feet between sup
ports, with a maximum fiber stress of 12,000 Ibs? 

99 



I 
THlI: CARNEOIE STt:.II;L CO","ANY, LIMITED , 

AnnN,.: From 'able 01\ page 112 .he rocfricienl Ie') for a 
6" f ... Bar, 18.3 Ibs.,-78,600. lienee the !>life load-78,600-+-
12 or 6,550 Ibs., inclu.Jing weight of z·na •. 

• III . A light 4" X J" angle weighing 7. 1 I~ per foot, 
'panning" feel, is loaded wilh 1,000 11>5. at center. What will 
I", Ihe tnllll;mum fiber SlreM if the 4" flange il in a "ertical 
position ~ 

Ifw'fon": Bending momCI\! _ 12,000 inch'pounds. 
from tahle, s«tion modulUJ _ 1. 2J. T hen!forc, max,· 

mum fiber stress- 12,000 or 9,756 Ibs... wbich is the stress 
1. 2 3 

furthest from the neutral uis, i. ~., at the end of the long flange. 

SPECIAL CASt;S Q1" LOADI:"G. 

I. Beam load«\ at a point distant "n" feet from tbe left 
hand ,uMI "h" from the right hand support hy. Ioingle load P. 

I _ length of beam between supports _ • + h. 

J,.'~arti(Jn left hand 
b 

• Pl"rsmrr "r .. $Upport_P I and " . . 
right hand fiupport - I' I 

.l!lIri",,,J/j Hndi,,% "1D"l(nl, neglecting dead weight of 

bum, occurs at point of application of thc 1000d and -.!' ab 
I 

I' _ (lOlld gi ... cn in tables, pages 77 to 88) X I" _ 
S.b 

Whcna_b=!I: 

A' . I' . H d- PI and 1' -ladum=_ ; ",a.r,",,,", ",,,.{ "111""n/_. 
, 4 

load giycn in tables X }2. 
II. Bcam fi~ed at OIlC end and unsupported at the other, 

I rcprc.enting the length of loeam from end 10 $uppon. 
[floaded by a uniformly distributed load W: 

At,· ~t· d WI ,U",lNm m, mg mom,"/OCCU1"llIlt5uPllOrt an _ ___ , 
W _ (load gi'·cn in tablC!!, pages 77 to 88) X 14. 
If loaded with a singlc load )' at it! extremity: 
Manmu". 6tndi"g INOIP/tn/ occurs at lUpport and ..:oP I. 
p (load gi'·cn in tables) X ~. 

,,- , 
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GEN I~RAL FOR~u.;LIE OX Till"; FLEXURE 01' BE.:\M:' 
01' ANY CR05S-SECrTON. 

I.t't A _ un. of Kaion, in ~uare inchej, 
I _ length of span, in inche!'. 

W _ to.d, uniformly distributed, in 1~, 
M _ bending moment, in inch pOllnd.,. 
h _ height of cross·section, Ollt to oul. in inches. 
n _ di$l.ance of ttnter of grn"ity of section, from lop Or 

from bonom, in inches, 
f _ I treM per Ij(luare inch in ex treme fibersof heam, either 

top or bottom, in Ibs, according IU n relates to dis· 
tance from top Or from bottom of IIC<:tion. 

I) _ muimllm deRection. in inches, 
I _ moment of inertia of SC(:tion, neutml lxi, t1lrough 

center of grayity, 
1" _ moment of inertia of Kction. neut .... l uis I"'rnllcl to 

above, but not through center of gravity. 
d _ distance between these neut",1 ues, 
S _ section modulU3, 
r _ radiu! of gymtion. in inches. 

E _ modulus of elasticity. (for wrought iron. :lSS\:me 
z7,000.000. for steel, 29,000,000.) 

Then: 
I S _ ' - I 

" , 

" = fS, M , 
,- Mn M , 

\" -. 'I! sr 5, 
I, I 

,_ Win \\1 

81 SS 
1" _ 1 + Ad', 
I) _ S W]I for beam supported at both ends and uni. 

384 EI Connl)' loaded. 
n _ I'l" for beam ~ul'portcd M bolh cllds Imd loaded 

48 EI with II. single load P at middle. 
n _ WI" for beam fixed at one end and unsupported 

8 ~:I at tbe olher lind uniformly loaded. 
J"jI for bellm fixed at onc end aoo unsupported 

1) - - 3 EI .t other. 1100 loaded With a &ingle load rat 
the latter end. 
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BENDING MOMENTS AND DEFLECTIONS OF 

BEAMS, UNDER VARIOUS SYSTEMS 

OF LOADING. 

W=total load. 

l= length of beam. 

( 1. ) Beam fixed at one end and 
loaded at the other. 

i 9. ~---- .. --l um __ u .; 
Safe load::::::::oYs that given in tables. 
Maximum bending moment at point 
of support= WI. 
Maximum shear at points of sup· 

port_ W. 
Wla 

Deflection-3El 

(3.) Beam supported al both ends, 
single load 1D the middle. 

C) 

Safe load= % that given in tables. 
l\1aximuffi bending moment at middle 

WI 
of beam-T 

l\faximum shear a t points Of sup
port-YoW' 

D ft· WIS 
e eCtIon- 4SEI 

( 5.) Beam supported at both ends, 
single unsymmelricalload. 

I==~~-%~--'~l =~~~---~--:I 
Safe load~that given in tables X :b 

~l .lximllm bending moment under 
Wab 

load--
1

-

Maximu m "Shears: at support Dear 
Wb Wa 

a = j; at other support- T 

Wab(2l-a)~ 
Max. D eflec. - - 9 E-U- Jl,a(21-a) 

I=moment of Inertia . 

E=modulus of elasticity. 

(2. ) Beam fixed at one end and 
uniformly loaded. 

i!~~~.~~.~~~~~ 
Safe load""""X that given in tables. 
Maximum bt!nding moment at point 

WI 
of support- T 

Maximum shear at point of sup" 
port-W. 

. Wl a 
DeflectIOn -SE! 

(4.) Beam supported at both ends 
and umformly loaded. 

ClCI()G)QQOOO<Ag 

Safe load= that given in tables. 
:Maximum bending moment at middk 

W I 
ofbeam-T 

Maximum shear at points of sup· 
port-YoW. 

W I' 
Deflection ~76.S E I 

(6. ) Beam supported at both ends, 
two symmetrical loads. 

Safe load=that given in tablesX4~ 
Maxjmum bending moment between 

loads= YoWa. 
l\iaximum shear between load and 

nearer support=31!\V. 

Max. Defiection=:-4~aI(312-4a 2) 
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VALUES OF MOMENTS OF INERTIA FOR 
CARNEGIE SHAPES. 

1 MOl!le~t (lr Inertia, Deolnl axil parallel 11:1 1I1U1p 
1'- " " 

, , 
" " " web. 

~ ... )'1::;'1 Are.-A-dt--{"'-r) b 

, i i 
I-n[bd l -hh'-14Jl - 1- T1i 

__ .t : : 
1'-.0 [til (d-h ) __ It"-;---it( b "-I')] ·. ~~::~_ ... l -

:., .. - 6'---~ --
\< - . . ... 

~:." ! Area-A-dI--(~r)1 

'[' ·T~;; .. -r 
x-['o2t+ibll ..Lh{b--t) t(h-;....!t) J+A " , I - 1 , " . ': ' -h{lIlP-t(h,-,t)] 

. . . .J __ ~ 
t . _~ .. 

~·-b···~ I' _!(2sb ' __ lt"_-,',(b'_tt ) ]-A.t.. 

9£' Area-A-(d,2e)1 , ' 
~-~ ' -L 'If ~ 

I-h[bdl-&(b-i)"] 
I : i 

" I' - h( d{ b--e) '-2be'-6heb J] 
.. ·· b-·· ... 

ftl'" Area-A-{b-,-1i-t)1 : i : 
: . I 

f :., ~ 1(2b_ bl+b 2 

....... _ .~;_ . ...i.. 1_ 2(h+ b) 
~~ ; ... . l-j[bl - '-t(d-X)I- (b-I)(1-i)I] . , 

.. ... b , 
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VALUES OF I (Moment of Inertia), AND S (Sectiun Modulus), 

FOR l.TSU AL SECTIONS. 

SECTIONS. 

x f\--J 
- -- - . ~ 

~--b- -4 

~.(:t\---~-
~'~ 

£
>I¢ . 

------.". 

i' 
"~-- .. __ _ "-_0/ 

L fl' _. , 
- - • .1 

I". ---h----tl _ 

I 

I
, bh S 

=3 

bh S 
1-36 

I
, bh ' 
=12 

I ' bh s-b'h's 
12 

1-----------------

b'ns +bn'S-(b-b' )a S 

3 

bh "-2b'h 'S 

12 

x x Denotes position of neutral axis. 
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s 

bh 2 

- 6--

bh 2 

Mrn'=2r 

1l"d " 
- 32-

= O.0982d s 

I 
O.5h 

O.0982~d s_ F) 

M' I m'- n 

L 
o.5h 
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PROPERTIES OF 

" 13 4 :!i 6 ' 78 9 

i J -{- J 'i~ :i Ui~J~:i:t};!'!I! 
I I:: 1 1 @ ~~ : 15 i .r~~ · l!SH .i } ~... . i 1I "!IV <> 1.1I r. ,.. ..... ... . ,... • ,. ,. 

1
100.00 129 .410.7&47 .2&42380.348 ti6 900 
90.00 27.940 .6927.192 2301}.0 47 . 10 9.09 

B 1 24 90.00 26 .470.6:H 7 . 1312239 I 46 .70 920 
80 .00 :0:5.000.67070702168 0 44 .35 9 31 
80.0023.320.6007 .00020879 42 .86 946 
711 00 22 .060.6490 .3991268 9 30211 7 .68 

B 3 20 70.0020 .1190.5706 .32012199 29 .04 7 .70 
66.00 19.080.60002601189. 6 27 .80 763 
7000 20.1190.7196 .269 9213 2462 689 

880 18 8500 19. 120.6376 177 881 5 23.47 6 .79 
00.00 17860011118 .0911 841822.38 691 
6600 16.930.4606 .000 796 e 21.19 70 .. 
66.00 16.180.61165746 6110 17 .06 623 

8 7 III 00.00 14.7106086648 483.4 1604 673 
4500 13 .2404600660 4011 8 1509 687 
4200 12 .480.4101) .600441 .71462 6 . 96 

B 9 12 30 .00

1

10.290.4366 086 228 3 1007 4 71 
31.60 9260.3600 .000 216 .8 9 .50 483 
40.0011 .760.7496099 168 .7 960 3 .67 

Bil 10 30.0010.290.6024.9621 1464 801.1 377 
30.00 8.820.4664 .8011 134 .2 7 .66 3.90 
26 .00 7.370.310

1
4 .660 1221 689 4.07 

300010.290.73247721118731329 
B13 9 30 .00 8.8206694 .609 1019 642 340 

211 00 7 a6 0 .406 4 .446 91 9 II 86 3 04 
21.00 0 .310.2904330 949 6 . 16 367 
2660 7600.6414 .271 684 476 302 

BlIS 8 . 2300 6 .7604494.179 846 439 309 
20 .60 6 .030.3674 087 60 8 4 07 3 . 17 
1800 0 .330.2704000 069 378 3 .27 
2000 0 .8804683 868 42 2 3 24 2 .68 

817 71700 0 . 11103633.763 392 294 276 
10 .00 4.420.2003 660 36 2 267 2 .86 
17. 26 6 .0704703676 262 236 227 

B19 61476 434030234112 240 209 23!> 

1
12 . 26 a .61 0.2303. 330

1 

218 180 2.46 
1476 4340 .0043 .294 111 2 1 .70 18'1 

B21 6 12 .2 6 3.600.3073 . 147 136 1.46 194 
9 76 2 .8'10 2103. 000

1 

12 . 1 1.23 200 
1060 3090.4102.880 71 1 .01 162 

82.3 4 960 2 .7903372 .807 67 0 .93 11If> 
8 .60 211002R32733

1 

64 086 1 .60 
760 2 .2101902. 660 60 0 .77 1.64 
7110 2210.3612021 20 0 .60 1 10 

8 77 3 6 .60 1.910.2632423 27 063 119 
.. 6 ~.~<l.2 330 __ 2 0 046 1.23 

L-&re 1* iIIla. llzUfmnly distritmled ;~ in r~ 
11- 11"_\ of '- ill fooi Ills.; C &lid O' 'tlllI riveD or opp. pAl:e. 
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STANDARD r -BEAMS. 

--~'O'-Ir-,~,C-' 12 __ I~~t=~ ~~f~~ 
~-l!!' i :;.~ ~ .. "c;lld. c.: 
~ii~1'.! lI'e~! iill:!!":~ 
1,1 e"¥ -] J,1 !iJiI·e.: 
;f;~i ~ L,s .... !!Ii",J! 

," s c ''-------i. 
128 1984 ' 2116800 
1.30 192 0 2062900 
1 31 186 .6 1990300 
1 33 180. '"1 192'"1600 
1.36 174.0 18M900 

H6 
1.21 
1.09 
III 

1 '" 1.Ui 
0 .96 
1.04 
1.0'"1 
108 
099 
1.01 
090 
0 .91 
0.93 
0.97 
0,84 
0.86 
0.88 
0.90 
080 o 81 
08' 
084 
0.'"14 
0.'"16 
0,78 
0 .68 
0.69 
0.72 
0.63 
0.63 
0 .60 

8:g~ 
0.68 
0 .69 
062 
0.62 
0., 

126 .9 1363000 
122.0 1301200 
117.0 124'"1600 
102 .4 1091900 

9'"1 .9 1044800 
93.0 997'"100 
88,4 ~43000 

68 . 1 '"126800 
64. 0 687000 
808 648200 
08.9 628300 
38 0 406800 
36 \,. 383'"100 
31 '"1 338600 
29 .3 3 12400 
268 286300 
24.4 260600 
24 8 261:1000 
226 241600 
20 4 217900 
18 .9 201300 
1'"1.1 182600 
16 . 1 172000 
10 . 1 16 1600 
14 .2 161700 
12. 1 128600 
11 .2 119400 
10 .4 110400 
87 93100 
8'0 80300 
'"1 . 3 7'"1000 
6 . 1 64600 
6 .4 68100 
4 .8 0 1800 
38 38100 
3 .4 36000 
3.2 33900 
3 .0 3 1800 
1.9 20700 
1.8 19100 
" ___ '_'"1600 

10460 

9400 

7800 

6300 

6200 

4700 

4200 

2600 

2100 

'600 

2100 

1060 

Cor C' 
1--. : 

106 
-------~~ 

8113000 
816200 
7'"19000 
736700 
66'"1800 
03'"1100 
606400 
490800 
317000 
299700 
284600 
244100 
223600 
203000 
207000 
188'"100 

1703:>0 I 1117300 
142600 
134400 
126200 
118600 
100400 
93300 
86300 
72800 
88600 
60000 
60600 
40400 
40300 

9800 B 1 

8200 B 3 

7400 BSO 

6100 B '"1 

4900 B 9 

4100 131 I 

3700 B13 

3300 B16 

2800 B17 

2400 B19 

2000 B21 

~~~gg 1600 B23 
24900 

29800 I 
16200 
10000 1220 B77 
~oo __ __ 

." o or O'-L 1-81-12 
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PROPERTIES OF 

1--l~_' ___ 4_ 1_ 11 6 1 8 9 

1 • I ~ ii~ Ii! il;\, • J .. .E! -. - Ia ~ i 
! • I .. ":I "~"''':I 

J • 
i r~. ~ jll i"1 ~;f 

• .. i! ii .Sa .sl~ :iss 
I .~; 

locMo.,.... 111. io~IReMo. I I I' .. 

100.00 29.41'08847284 1606 .8 62.667.60 
9&.00 27.94 ° 8107 210 1606. 8 6078 1 .68 

B 2 20 900026.470.7377 .137 I1lol11.8 48 98 7.61 
86 .00 26.000.6637 .0631608 .741.267.77 
80.00 23.1a;0.600 7.000 1466.6

1

46.81 7.86 

100 00 29.41 1.1846114 900 II 110.986.63 
90 .0021.94 1.08666711 8'12.948.371169 

B 4 III 90.00 28.470.9876 677 846446. 9111 .611 

I 
811 .00 211.000.8896479 817.8 43.57 6 . '12 
8o .00 123.81!0.8106.4.00 796.6 41.766. '18 

'160022.0608826292 691.2 30ti8 6.60 
B 6 16 '100020.6907846 194 683629.006.68 

1

86.00 19.120.6866096 636.027426.77 
60.00117.8'1069016.000 809 .026 .966.87 

66 .00 16 .160.8226.6UII 321.017464..46 
B 8 12 600014 . 71 0 .S99 6 .469 303 . 3 16.124.114 

45.00 13 ,240 ,5'166366 2857 14 R9 4 .66 
40.00 111.840.4605260 26891381477 

PROPERTIES OF OARNEGIE TROUGH 
PLATES. 

MIO 9.·~.3J( 
Mil 9·~.3l( 

?>II! 9,12.8 :~; 

MI3 9'{.8 J{ 
MI. _9'f,8~{ 

i 
l 

i 
... iL 

16.32 •. 8 
18.02 5.3 
19.72 5.8 
21.4! 6.3 

--,"'",,1',----,.8 

'07 

s 

'J 3.68 1.88 0.91 
Ir U3 1.57 0.91 
Ji ·U7 1.77 0.90 
U 5.02 1.96 0.90 
It 5.46 2.15 0.90 

I 

1 
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SPECIAL :I-BEAMS. ,. , , 
" ~ " ~ '" " ,. 

I 

d! ~F h~~ 
, 

fi~ • 
• 13 -IJ I!~ " oil J ! ! •• ' ,. 
- lJI!.l 1-• -!" I <-'p J.1 I'i! !If j'iA ~Fr • 3 • 1. , 1 

.. 
" 0 • 0' • , 

1.34 I 1666 1766100 1379900 

I 1.36 160. 7 1'113900 1339000 
1.36 lIUli.8 1661600 10460 1298100 8200 B2 
1.37 160 9 1609300 1267200 
1.39 14tL7 1664300 1222100 

1.31 120. 1 1280'100 1000800 
132 118 .4 124UiOO 969900 
13. 112 .7 1202300 7800 939300 8'00 B4 , .. 109 .0 1163000 908800 
1.32 1061 1131300 883900 

, '8 92. 2 983000 768000 
, ' S 88 f> 94388° 7800 73X4OO 6100 B. 1.20 

IU I ~g~y·g l 
70 ,no 1 ., 676800 

1.04 63.6 670600 446800 
LOti tiO .6 639200 6300 421800 

4900 I B8 
106 47 .6 607900 398800 

_ 108 44 .8 I 478100 373600 

PROPERTIES OF OARNEGIE OORRUGATED 
PLATES. 

J i J j !h fj lj 
:! ~ • • 
J 

, 
t • . , .. 

! ~ II' J! ,.! 
of :l 

--.!~ ... iL_, __ , S , 
-

MBO 81~'dr{ 8.06 ! 2.. ).( 0,64 0,., 0.S2 , ;\131 8!.,1 '. 10.\0 30 Ti 0.95 1.\3 0.1 .,,, 8l.(d l ~ 12.!N 3,; Ii 1.1.\ 1.42 , ... 
.,83 12,,-.2:1( 17.Th 52 Ii .," '.83 0.00 

"" If I",,!\{ .. " '.1 ,'. 6.81 < .. ,.,. 
:\135 12t,·2J.: " . ., 1,' ~ ... 4.46 O~" 

"I 
- -

'08 I 



TH~ CABNE<HE STEEL COMPANY. LIMITED 

PROPERTIES OF 

--" 
, 1 .i J ~ 1 ~ • • • • J • J .. 'i ! • i! • • • • • 

C , " 
C , 

C 3 ,. 
2lS ,OO 

C4 , 20 ,00 
15 .0 

~ \ 13.2 
21.2 
18.7 • C • 8 162/S 
13.7lS 
1l.21!i 
19 .75 

C 6 7 
17.21!i 
14.76 
12 .2/S 

9 .7lS 
15.tlO 

C 7 6 13.00 
]0 .60 

8 .00 
11.00 

C 8 • 9 .00 
6 .ISO 
7 .21!i 

C , 4 8.26 
5 .26 

C7. 

'00 
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THE CARNE3lE STEEL COMPANY LIMITED 

STANDARD OHANNELS. 

'0 u ,. ,. " " 
,. -" - -. • h:i~ !hlh~ • ..j m ;j3 ir " ~ I ~u 

, 
"'.!!'" . , .m J,!:!'8 i.i.JlJ! i J ~ 
-'::.!I 'I- -hJ! -. l~ , 
';" 1,&; I-- iii I j:;i! 'it ., 

3si ].~ :.H . , • • 
A • • .-' 0 - C' x 

.868 (1'1.4 611900 478000 0823 

.873 1\3.7 672700 447400 0 .803 

.882 110,0 6331100 7800 416800 B'OO 0 .788 o , 

.893 46.3 494200 386100 0 .783 

.908 42.7 411(1000 36IH!iOO 0 .789 

.912 41.7 444(100 347300 0.794 

."161 32.8 300200 273600 0 .722 

.767 29.9 3 18800 249100 0.694 

.768 26.9 287400 B300 2~41100 4900 0 .677 C2 
·AB• 24. 0 266100 200000 0 .878 
. O' 21.4 227800 178000 0.'104 
.672 23 . 1 246400 192000 0 . 896 
.6'12 20. 8 220300 172100 0,661 
.680 18 .2 194100 11200 1111700 "00 0.820 C , 
.696 It\.7 168000 131200 0.609 
.718 13 .4 142700 111600 0.639 
.637 lIS .7 167600 130900 0.611S 
.646 13.11 144100 4700 112600 ' 3700 0 .686 C4 .666 11.3 120600 94200 0 .690 
.674 10.6 112200 87600 0.607 
.600 11 .9 127400 99600 0.687 
.603 11 ,0 116900 91300 0 . 667 
.610 10.0 106400 4200 83200 3300 0 . 666 O. 
.6 19 ' .0 96000 76000 0 . 667 
.630 8 . , 86100 67300 0.676 
.666 , .. 101100 79000 0.683 
.664 B.B 92000 71800 0 . 666 
.668 ' .B 82800 3600 64700 2800 0 . 636 C B 
.676 B.' 73700 67600 0.628 
.686 B.O 66800 62200 0.646 
.629 B.' 69600 64300 0.646 
.629 ' .B 61600 3100 48100 2400 0.617 C, .634 ' .0 63800 42000 0 . 603 
.642 4.' 46200 36100 0.IH7 
.493 4 .2 44400 34700 0,608 
.493 ••• 37900 2600 29600 2000 0.481 C B 
.498 3.0 31600 24700 0 .489 
.466 ' .3 24400 19000 0.463 
.404 2 . ' 22300 2>00 17400 1600 0 ,468 C' 
.463 '-, 20200 16800 0.464 
42> 

'-4 1 
14700 11600 0.469 

.416 '-2 13100 1660 10300 1220 0,443 0'12 
.409 U 11600 "'00 0443 

1.-~.! ~ .. e· !Ti"' 
11-· ~ .. , C .. 0'-LI-8JI- 12 

I I "0 I 
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THE CARNM.HF tiT} EL COMPANY, LIMITED. 

PROPERTIES OF 

I • 3 4 0 
-

6 , 
-- I 6 

1_lIof'lIOrIia. 

:! • • 1 j 
I -• • • f..,1! • • , , l. "' i? • a ~ ! .. , ~~~ ~ E,~ • 

~ • • ~ 
-, ! e:'S~ 

. , 
••• • • • ~ ... !! iii [ "I ;~ ,~ ;~ , .. "'I. ;L " ,ll. • ----- - ----

1 I :;~ 3''\1 " Hi .6 4 .09 20 .32 911 
Z ." ft 18 .3 0 .39 29.60 10 90 

6 ~ 3 h " 21 .0 6 . 19 34.36 12 8'1 
6 3 " !, 22.' 6.S8 34 .64 12 .09 

Z , 6,'~ .t, Yo 20 .4 7 .46 38. 86 1442 
6 :!-~ ." II 28.0 8.2li 43 . 18 16 34 

6 3 ,. " 29 .3 8.63 42 . 12 Hi 44 
Z 3 6ft . !. I! 32.0 9.40 46. 13 1"/. 27 

6 ~ ." " 34 .S 10 . 17 00.22 19 . 18 
0 3 ~. /, ll.a 3 .40 13 . 36 6 I. 

Z 4 l>1'~ 3t. " .13.9 4 . 10 16. 18 7 .60 
I) ~. 3 " i, 16 .4 4.81 19 .07 9.20 

0 . " " 17.8 0.20 19.19 9.0ll 
Z 0 o /r 3 ]'l I . 20 .2 fI . 94 21.83 IO .IH 

0}8 ." " 
22.6 6.64 24 .03 I 12 .06 

0 OX U 23 ."1 6.96 23 .68 11 . 3"1 
Z • Ol'~ 3!, 26 .0 7.64 26 . 16 12.83 

0 ,. 3 " II 28.3 8 .33 28."10 14 . 36 

4 3ft X 
., .u 6 . 28 4 . 23 

Z , 4 / 3 !1 10 .3 3.03 7 .94 0.48 
4 }~ 3t. " 12.4 3.66 9 .63 6 ."1"1 
4 3 /r ft 13.8 4.00 9 .66 6.73 

Z • 4 /r 3 ~ ~ :6 .8 4.86 11.18 7 .96 
4 " " \ !, 17.9 6.27 12 .74 9.26 " 4 31', " 18 .9 IUlt,; 12.11 8 .73 

Z • 4 ,1, 3 ~ .• /I 20 .9 6 . 14 13.1i2 9.96 

4 '. 3 1"J ~i 22.9 6.76 14 .97 11.24 

"'. • oil " 6' 1.97 2.87 , ., 
3,', 2 Y. 1. .4 2.48 3 .64 3 .64 

Z" • on " " 2.86 3.86 3.92 
3/, z y. ,'. 11.4 3.36 4 .67 4 .76 

Z12 3 01/ ,. 
12 .6 1 3 .89 I 4 . 69 4 .86 

. 1. 0" I. 14 .2 4 . 18 6 .26 6.70 

I '" 
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'I:cll ,'Al!N<CUIE 8TF.EL (..'OMPANY. LIMITED. 

OARNEGIE Z BAR$. 

• 

.44 
9.83 

11 22 
11M 
12 .82 
14 10 

14 .04 
lIUl2 
1640 

6 .34 
6 .39 
7 .44 

7 .68 
8 .(12 

9.6' 1 
9 .47 

10 .34 
11 .20 

31' 
3 .91 
497 
•• 3 
Ci .60 
6 . 18 

e .06 
6 .66 
7 .26 

'0 

2 . 7~ 
3 .27 
3 .81 
SO, 
443 
49. 
• O' 
047 
6 .02 
0 .00 
2 .46 
2 ,92 

3 .02 
3 .47 
3 .94 
3 . 91 
4 .37 .... 
1 .44 ... 
2 .26 
2 .37 
277 
3.19 

3.18 
3 . 08 
4 .00 

11 12 >3 

2 ,36 1 .41 o.sa 
:2 36 1 .43 084 
2 .36 1.44 084 
2 .28 1.37 081 
2 .28 1.3 9 082 
2 .29 1.41 0 .64 

2 .21 1.34 081 
2 .22 1.38 082 
2 .22 1.37 0 .83 . 9. 
1.99 
1.99 
1.91 
1.91 
1.92 
1.84 
1.85 
1.86 

1.31S 
1.37 
1.38 
1.31 
1.33 
1.36 

1.28 
1.30 
1 .31 

0 .70 
0 .76 
0 .77 
0 .74 
0 .70 
0 .76 
0 .73 
0 . '10 
0 .76 

1.62 1.83 0 .67 
1 62 1.34 088 
1 .62 1.36 069 
166 1 .29 066 
1.06 1 31 0 .67 
1.61S 1 .33 0 .69 
148 1 .20 0 .66 
1 48 1.27 067 
1.49 1.29 o.es 

1.92 1.10 1.21 1.19 066 
2 .38 1 .40 1 .21 1.21 0 .66 
!a t. , 1 .07 1.16 1 .17 0 ,1:.1'; 
298 1.88 1.17 1.19 0 . lI6 

3 06 1 99 1 12 1 15 0 6 0 
3432311121170.66 

•• •• 16 

90000 67000 
10480 0 '186 00 Z 1 
119700 89800 
123200 92400 
136700 102600 Z 2 
Ui0400 112800 
149800 1123 00 
162300 121800 Z 3 
174.900 131200 

07000 

682001 
79400 
81900 
91900 

102100 

101000 
110300 
119000 

42700 
01100 Z 4 
09000 
61400 
69000 Z 0 
76_ 
'108.00 
82'"100 Z 6 
89600 

33000 2 0 100 
41700 3 1300 Z 7 
49800 3 7400 
01000 38800 
08700 44000 Z 8 
80900 49400 
64000 48400 
70900 03200 Z 9 
77400 08100 

20000 10400 ZlO 
20400 19000 

27400 20600 Zil 
31800 23800 

32600 24000 Z12 
36800 27400 

~ 

I 



THE OARNEGIE 8TKP.:L COMPANY. LIMlTED. 

PROPERTIES OF 
_LI_~--!_ a-l 4- l-Ll_e_'--:!.r:;-r1L-I_O_ 
i J IT' I, P'i~ ~'i i' 
I ! t ' !~ 1 :1!!~1 ~1i1!r,~~j I I ! i! -~.l . il l~ 

iC. ,""'L..... I...... IMoL I 8 
BlOo'W 3l1 . '10 - 10'°1,63 1 II lIO '-- 139. 9 -2t1 .7 
Bloo 10" 2723 80 .38 026 .030 1184 21 .2 
BIOI 9~ 3 000 8 .8 . 0'1 II 0"' 932 19 .6 
BIOI 9 " 2600 7 . 6 44 494 .033 8l1 .2 1'1.7 
BI02 8~ 2448 72 .41 II 18 62 .8 14 . 1 
IH02 S" 20 III II 9 3 II 00 .038

1 

lIlI 6 12.2 
BI03 '1 ~ 2346 6 .9 .lI4 II 10 4l1 .lI 11 .7 
BI03 7~ 18 . 11 lI 3 .31 1 487 .043 3,', ', .' .0 ' ,7 
~HOll 6~ HI .aa II 4 .43 4 lI3 I 
81011 1 6 "' 1030 "CI .28 438 .0llO 24.:.2. L2.. 3_ 

PROPERTIES OF 
Co6iGIt 0 0:\01 0' ~ r.r IIIw _ 

' •• ,","0",,00""".;;;8l10 '1 .80 .48 3- lI-- Te';;";;;-""'I"o" ,O'-
B131 9 " 2180 641 .44 3 II 69 .3 14.CI 
11132 S" 19 .23 0 .86 .41 3 .lI 488 11.7 
8133 7 ' lEI 2 C1 0 .3

11
.44 3 0 34 .9 9 .6 

B134 6" 1'1.20 CI .06 .ClO 3 .0 23 .0 7.6 
813t1 6 " 13 .7l1 4 .04038 3 .0 20.1 66 
B136 6" 1230 3 .62 .81 3 .0 18 .6 1 ',7 
8137 lI" 10 .00 294 .31 . 2 .lI 10.2 4.1 

PROPERTIES OF~-,--;;-,_. __ 

-~ -'; 1-; -, : ~f;:-l!I! ii§m' i" 
t .:- l. 1 1 .. 1 .. ; ;i! I,·a ; 

J oil to ;,; .. -. -J1i"' S ;;:.':] 
l 1 i I ! -J;." i~~ 1;! ~ I.... ,.w "".,", ,...... I ~ 

"0 I ", ", ". 'f l\4 

'" ", 
'87 TOe ". TOO 
T , , , 
T61 T" T63 
'ra3 T,. 
'" T66 ,., 

131;1 399 O.'1l1l 2 .6 I 1 . 18 
1I 0 324 06C1 1.6 086 
III 8 4611 III tI . l 2 . 13 

8 II 2 lIO 0 73 1.8 0 .81 
100 300 07t1 2 . 1 0.94 

8 0 240 0 tiS 1.1 0 .tl6 
93 279 060 1.2 0 .6t1 

Il16 4C16 1116 10.7310 
120 3 Cl4 1 Cl1 8 .lI 2 .43 
14 8 429 1 3'1 8 .0 2 . tllI 
11 4 3 36 t 31 6 .3 1.98 
13'1 402 1 18 lI . '1 2 .02 
10.9 3 .21 1. I II 4.'1 164 
93273 a..'18 20 088 
8 .6 2 lI2 0":'63 1.2 0.62 
7 . 3 2 16 0 .60 1.0 00',',' 
lI8 1.71 0 .lI6 0 . 81 
", 2 .31 0 .48 0.60 0 .40 
B l.9l1 1 O.lIl O.M 0.34 

I Uil . 8 3 . 7l1 1 211 lI.lI 1.98 
9 .9 2 .91 1 19 4.3 l.lIlI 

113 
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THR CARNEGIE 8TgEL COMPANY, LIMITED. 

OARNEGIE DEOK BEAMS. 
->oc-~--'>"'>" 112--·-13 14 ~~ 1"6"" 

~;if ml!'rJm Hi~~ Hj{ ij,!!11

I
lHj 

~J IIh!!t.i ::i~f i!~t.i ~i:!i!f.! a .~~ 

g .i~ ' ~i~g8 1' 4900 ~g~gg 3700 ~ : 1~ -g~~* 
3 .211 208000 1156400 11 . 18 0711 
3.30 189100 4000 141800 3300 4 .61 0 ."16 
~.97 100100 112600 4 .40 0 .79 
3 .08 129800 4000 97400 3000 3 .90 0 .82 
2 . 07 124600 93400 4 .30 0 .79 
2 .70 103000 3400 77300 2600 3.GO 082 
2 .215 8'7700 60800 2."/3 072 
2 33 77400 3000 08000 2200 2 31!-Q..7L 

CARNEGIE BULB ANGLES. 
011,001II .... It.5ilO 1 .. P'" "'tun Iado_ "-::::="'~'C. ____ _ 

.00 1 211700 _ 1611400 - F 
3 .33 1114200 1201100 
2.96 124800 97000 
2 li6 102300 79900 
2.HI 80600 62900 
2 .2 1 70400 00000 
2 .38 60400 47200 
"' __ 43300 33800 -_._ -

OARNEGIE T SHAPES. 
8 9 f 10 11 12 13 

:1~h~i1 ,i: -h-'IiI .... !1~-"I!i.--;-,!~h' 
H!j"r>; .I:'j ; ,'j 1i1"-~-' j'~'li 
OI ~; 1I1!~~ 'IS 3.~j J!!!UI~i ]i!!1;. 

or • I 'U .~, - ... t ..., ... 01 (...i" 
00. 
07< 
104. 
00' 
00. 
0 .69 
068 
l.li4 
1.06 
1.3'1 
1. 38 
1. 20 
1.23 
086 
009 
010 

g:~~ 
0.111 
1.21 ". 

• 0 
• 3 "' •• 3 > •• 3 > 
.0 .., 
.0 

~:A • • 
" .., 
>.0 L. 
• . > 
>.8 

1.89 
1.42 

2.22 
1.70 
1.6li 
1.16 
>30 
1.16 
>38 
1.41 
1.06 
1.41 
1.06 
1.40 
1 .09 
10~ 
l.o:r. 
0 .88 
0.71 
1.06 
0 .88 
> 08 
0 .81 

> ,., I 9410 78W-
1 . 16 0900 li7liO 
090 11020 14180 
1.03 641}0 0410 
1 04 '7640 6280 
1 0'7 4620 3'760 
1.08 li230 4360 
o '79 24800 206'70 
0 . '78 19410 16180 
0 .8 1 20400 11000 
0 .80 10840 13200 
0 .84 16 190 13490 
0 .84 13100 10920 
o 88 '7010 0900 
092 4980 4100 
0.91 4380 3660 
0 .94 3350 2790 
096 3 180 2660 
o 9li 2'700 2250 
o '72 15870 13220 
070 12380 10310 



THE CARNEGIE STEEL COMPANY, LIMITED. 

PROPERTIES OF . ti~~~-_ ' ___ ~I 3 _ 4 6 6 7 

•j 1 1 .a.11",iff ,;, 

T 3 
T • 
T , 
T68 
T6. 
'10 
'rll 
T')'2 
T7' 
'r74 
T70 
T76 
T77 
T 6 
T 7 
T 8 
T • 
T78 
T7. 
T80 
T" 
T8' 
T83 
T8' 
TSO 
T>O 
Tn 
Ta6 
Tl2 
T>' 
T>' T" T87 
T'6 
T88 
T8. 
T>7 
T>8 
TOO I T., T.' T.' 
T •• 
T1. 
T'O T., 
T21 
TO' 

• • 1°" -. ;.! "'1 11 .:- ~ '8 .1'8 11:: '!!"I-r" :1 _i .. 
Oil 50 ..... !!' . .., ~ e:l "';I 

~ .. ~ .&;." !f'!l;~ ~!!! 
~"_._ ...p:oU.",+, _".""'.-1,-""1000. " I R 

3 -+X3 9 .2 3H"X3~ 11.7 
3 X, 3 6 . 8 

" §"X3 11 ,73 3 ' >( 3 10. 9 
3! >(3 8 . 6 
3 X3 78 
3 X4 11 .8 
3 X4 10 .6 3 X4 9.3 1 3 xaX 10 .9 
3 X3X 9.8 
3 x 3X 8 .6 
3 X3 10.0 
3 X3 9 . 1 
3 X 3 7 . 8 
3 X3 6 . 6 
3 X2 X 7 .2 
3 X2 X 6.1 
2~~v2 "1 .4 
2J4x H~ 6 .6 

!~st§v. i : ~ 2 X23 6 .8 
2 X 2 6.4 
2 x 2 rl 6 .6 
2 X!x l '4 2 .9 
21~X 2'} 4 .9 
2'~': 2 '~ 4 . 1 
2 X2 4 .3 
2 X 2 3 .7 
2 X l ~" 3 . 1 
1"/o:X 1'!./ 3 . 1 
l -1X 11, 3.6 
1 ~~X l '. 1.94 
l }JX l ti 2.6 
H .<lU 1.84 

:f{:d" ~:8-:\ 
I SJ.X l

i
• I "13 

l ~X I~~ 133 
I XX:-4 1.33 
I ~X I ~/l ' .04 I '. I 1.63 
1 , I X I 12 
1 X I 1.23 
I X l 0 .87 

3 .46 
2_70 
2 .04 
3 .46 
3 .2 1 
2.49 
2 ,28 
3 .48 
3 . 12 
2 .73 
3 . 21 
2.88 
2.49 
2.04 
2 .67 
2 ,28 
1.95 
2 . 10 
1 .80 
2 . 16 
1 .96 
2 . 10 
1.80 
1.98 
1.71 
1.89 
1.62 
0 .84 
1.44 
120 
1.26 
1.08 
0 . 90 
0 . 90 
1.06 
0.67 
0.7t> 
0 .64 
0.87 
0 .66 
0 .61 
0.39 0'. 
060 
0 .46 
033 
0 . 36 
0'6 

1.06 
1 01 
0 .98 
1.01 
0 . 88 
0 . 83 
0 ."18 
1.32 
1.32 
1.29 
1.12 
l.ll 
t .09 
0 .93 
0 .92 
0 .88 
0 .86 
0 .71 
0 .68 
O.M 
0 .64 
0 .97 
0 .92 
0 ,87 
0 .83 
0 .76 
0 . ')'4 
0 .29 
0 .69 
0 .66 
0 .63 
0 .69 
0.42 
OM 
0 .91 
0 .33 
0.42 
0 .44 
0'0 
038 
0 .3 f> 
0 .36 
0.20 
0 .40 
0 .38 
0 .60 
0 .32 
0 .20 

g:z 
2.3 •• 0.4 
1 • 
1.6 

" '8 .. , 
3' 
3.3 , .. ,., 
' . 1 
1.8 
1.6 
U 
0 .94 
U 
0 .116 
1.8 
1.6 
1.4 

" 1 0 
087 
0 .094 
0.66 
o .~ 1 
040 
0.36 
0.16 
0.23 
0 . 12 
0 .07 
0 . 16 
0 . 11 
0.10 
0.09 
0 .07 
0.04 
.01 
008 
0 .06 
0 .08 
0_03 
0 .02 

1. 62 1 ,. 
0 .93 
1.43 

1 " 088 
0.72 
19. 
1 78 
1.6"1 
1.49 
1.3"1 
121 
1. 10 
1.01 
088 
07' 
0 . 60 
0.62 
0 .7 t> 
0 .60 
0 .87 
0 .76 
073 
0 .60 0'. 
0'0 
0 .09 
0.42 

'" 0 .33 
0 .25 
0 . 1 t> 
0 . 10 
0 . 16 
0_08 
0 . 14 
0 . 11 
0 . 12 
0 . 10 
g . g~ 
0 .03 
0 . 10 
0 .07 
0 .08 
0 _06 
003 



THE CARNEOJI!' STl!;EL COMPANY. LIM ITED. 

CARNEGIE T SHAPES. 
- I S S I ~~ 11 I l~ ~ 13 -.-, -{_>oj Ell i;--t; I '¥~~~':' --;l~hj 
'¥:;;! ; a'j l=u ~f!j j~~~';it~~ iii"l j.i:j ;j]l!:>~ 
~; P il W 3~'l ~a~ill~ ift!1i 

- " --"- 9_'_,_r' C! I cl 

I 

, 
I 1.04 1.89 1.08 0 .74 12000 10000 

l.O~ 1.42 0 .81 073 9530 7940 
1.09 1.07 0 .61 0 . '73 7400 6210 
0 .92 1.74 1.00 0 .72 11470 9 660 
0 .87 1.88 1.08 0 .77 90tiO 7640 
0 .88 . " 0 .81 0 .75 7040 5870 
0 .89 1.18 0 .88 0 .76 0'190 4830 
1.23 1.21 0 .81 O'S 15480 12900 
1.26 1.09 072 0.80 14270 11890 
1.26 0 .93 0 .62 0 .69 12540 10460 
1.06 1 .20 0 .80 o S2 11910 9920 
1.08 1.31 0 .88 o SS 10990 9180 
1.09 0 .93 0 .62 0 .61 9680 8870 
0 .88 1.20 0 .80 0 .64 8780 7320 
0.90 • OS 0 .72 0 . 64 8110 6760 
0.90 0.90 0 .60 0 .63 6900 ti~OO 
0 . 90 0.70 0'0 o S2 6900 , 00 
0 . '12 OS. 0 .80 0 ,66 4800 4000 
0 . 73 0.76 0 .60 0 .65 4100 3450 
0 . 71 0 .62 0," 0 .64 9000 tioeo 
0 . 63 0 .81 0.44 0.66 <lODO 3360 
0 .92 0 .04 0 .43 0 .01 6960 0800 
0.94 0 .44 0 .30 0 .01 6110 6 090 
0 .84 0 .66 0 .03 0 .08 0860 4890 
0 .83 0.44 0 .30 0 . 01 4830 4030 
0 . 74 082 0 .42 0 . 03 <700 3900 
0 . 74 0 .. 0 .30 0 .02 4000 3300 
0.31 02. 023 0.08 700 'SO 
0 . 68 0 .33 030 0.48 3360 2800 
0 .67 028 0 .22 0.47 2600 2100 
o SO 0 .23 023 OA3 2610 2 170 
0 .60 0 . 18 0. 18 0 .. 2000 1700 
0 .42 0 . 18 0.18 0.40 1200 .70 
0.51 0 . 12 0 . 14 0.37 1000 1300 
0 .33 0 . 19 0 .22 0 .41 1100 .70 
0.30 0.09 0 . 11 0 .40 .20 "'0 
0 .49 0.08 0 .10 0 .34 ! 100 .'0 
0'" 00. 0 .07 0"' SSO 720 
038 0 . 10 0 . 13 0 .34 .'0 7S0 
0 .36 0 .08 0 . 10 0.34 7S' ." 0.38 0.06 0.07 0 .33 SOO '00 
0.33 0 .03 00. 0 .29 <20 380 
0 . 19 0.00 0.07 0.37 2>0 >70 
0.36 0 .00 0 .07 0 .27 7 S0 S30 
0.37 0.03 0 .00 0.26 'SO , .. 
0 .48 0 .01 0.02 0 . 19 SO, ,0' 
0.29 002 0 .04 0.21 370 "'0 
0.29 00' 0.02 0.21 , 270 230 

u . 



THE CARNEGIE STEEL COMPANY, LIMITED. 

PROPERTIES OF STANDARD AND SPECIAL 
ANGLES OF 

ANGLtl8 WITH UNtQUAL LtGS . 

• , 

i l 
• 

____ ~;"O·"·,· _:'~'~" 
"AII>O 
"AI I> 9 
Al60 
A168 

Al69 
A177 

°A178 
"A186 

Al87 
A l91> 
AI96 
A280 

" A204 
"A211 
°A212 
"A219 

A220 
A228 
A220 
A237 

A238 
A241> 

·A246 
°A21> 1 

A21>2 
A21>7 

° A2f>8 
0.&.262 

A264 
A260 

" .&.270 
" A271> 

"A276 
°A277 
" A2'18 
~A270 

7 x ' X 
6
'1 X 3~ X, 
6 X, 

6 X3 X 
6 xa~ o X4 
o X4 

g ~g~ 
o X, 
o X, 
4~X3 
4~Xa 
4 xa~ 
4 xa~ 

4 " 4 X, 
3 )1;X3 
a XX3 

'~X2<' 3 X2 . 
, X2 
a ~X2 

g ~~~ , X. 
, X. 

2 XX2 

' gX' 2' X l ~ 
2 ' . X I V. 

:~ 
li16 
:..W 

\:1. .. 16 

I.~IJ 
~ 

]'~hl 
: .. W 
H·I/; 
:"16 

1116 
• 

lI .. t,; 
•• 

• I 0 __ 6"--~c-'7 ---
~ PorpoDdko.I&r 4irIuoeo 
.! 1 I,... calOr of ""roo 
l Jj I iI! \0 book .1 

"i !"" ... 

! l:i .. }~ ' j .. ~s. 
_~ok I~~;! -:.:1 

32 .3 
"0 
2'1 .2 
l;a .3 

21>.7 
11.7 
24 .2 
11 .0 

22 .7 
10 .4 
19 .9 

6 .' 
18 .1> 
' .1 

18 .1> 
' .1 

17 .1 
71 

11> .7 
6 .6 

12 .4 •• ' .0 
4.' 
' . 0 
4 0 
77 
40 

6 .8 
'6 
0 .0 .. , 
' .7 
2 . 1 
1.8 
1.0 

, " 

9 .1>0 I 0 .96 4.40 0 .71> 
7 .99 1.12 
3 .61 0 .94 

'11>1> 
3 .42 
'1 . 11 
3 .23 

6.67 
3 .. 01> 
1> . 84 
2.40 

1> .43 
2 .6'1 
1>.4.3 
2 .67 

1 I> 03 
2 .09 
46' 

1

'··, 
3 .61> 
1 .44 
2 .64 
1 .21> I 
276 
1.3 1 
2 .21> 
1.19 

2 . 00 
0 .81 
1.63 
0 .6'1 

0.'16 
080 
0 .1>3 
0.28 

097 
0 .. 79 
1.21 
1.03 

1.04 
0 .86 
0 .86 
0.68 

0 . 90 
0 . '14 
1. 11 
0 .96 

094 

0 .
76

1 0 . 98 
0.81 

0 . 7'1 
0 .61 
0 .1>9 
0.48 

O. '1'1 
0 .66 
0.68 
0.49 

0 .63 
0 . 1>1 
0 .48 
0 .3'1 

03'1 
0 .31> 
029 
0 .26 

2 .. 71 
2 .1>0 
2 . 12 
1.94 

2 .22 
2 .04 
1. '11 
1.1>3 

1.'19 
1 61 
1.88 
1.68 

1.61> 
1.49 
1.36 
1.21 

1.44 
126 
1.23 
1.06 

1.2'1 
111 
121 
1.09 

1 .02 
0 .91 
1.08 
0.99 

0 .88 
076 
0 .86 
0,'11> 

0 .89 
0 .66 
0.8 
0.44 
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THE CARNEGIE STEEL COMPANY, LlMITEO. 

MINIMUM AND MAXIMUM THICKNESS 
AND WEIGHTS. 

ANGL[S WITH UNtGlUAL L[GS. 

I • I , 
1-

'0 i u I " " I H ,. 
I --

10lUI'S OP UCTIO' lUll 0' GTl.I!lO~. 
IIUfU .. IODUlU!. , S • ~ 

~~U l si~t I]if· 'ih I lli~ISU .~j~l ~ 
lt~3 £5:; l:~..i .I:!!"" ,z'i!s .. lJ!;J ! • 
--- --"-- --"-- ."--~-~-- -
7~3 46.37 2.96 10. 1\8 0 .81) 2.19 .SS t AIIIO. 
;j.BII 22.116 1.47 11.0 I 0.91\ 2 .26 .SS AlliS ' 
9.·Ui 27."13 3 .39 7.1l> 1 . 11 1.86 . SS A lSO 
4.90 13.47 1.60 3.32 1.17 1.93 .SS A IBS 

6.IH~ 26.38 2 .li9 6.98 0 .93 1.87 .'s AISe 
3.34 12 .86 1.23 3.26 0 .99 1.94 ." A177 
9.23 16.42 3.31 4.99 1.14 1.112 .SS A17S' 
4.67 8.14 I.li7 2.34 1.20 1.69 . SS AISS' 

S.21 Hi.S"! 2.112 4 .88 0'. 1.Isa .77 A187 
3.18 13:~3 1.21 2.29 1.02 1.60 .,. A lSO 
3.71 1.74 4.411 0.80 1 .6/1 ••• AIBS 

, 1.711 6.26 0.711 1.89 0.811 1.61 ••• A280 

3.60 10 .33 1.71 3.62 0.81 1.38 .s, A204" 
1.93 11 . 60 0 .88 1.63 0.86 1.44 ••• A211· 
11.49 7.77 2.30 2.92 1.01 1.19 .'4 A2IZ* 
2.99 4.18 1.18 1.60 1.06- 1.20 .,a A21&* 

3.47 7 .34 1.88 2.87 0.83 1.21 .ss A220 
1.60 3.38 0 .74 1.23 0 .89 1.27 ••• A228 
3 .33 4.98 1 .66 2 .20 0 ,86 1.04 ••• A229 
1.08 2.33 0.72 0 .96 0.90 1.10 .• a A23"1 

1.72 4.13 0.99 1 .81S 0.67 1.06 ••• A238 
078 1.80 0 .41 0.76 0.74 1.12 ••• A24!S 
0 .70 2.64 O.MJ 1 .30 0 .0 3 , 00 .. A24S' 
0.40 1.36 0 .28 0 .6 3 0.lI7 1.04 .44 A201" 

1.42 2.28 0.82 I . HI 0.72 0.91 .4 A21S2 
0 .74 1.17 0 .40 O.ti6 0 .70 0.96 .a A207 
0 .67 1.92 0 .47 1.00 0 .66 0.92 .4' A2f>S" 
0 .39 1.09 0.26 0.54 0 .08 0.95 .4. A26ld" 

0 .64 1.14 0.46 o~o 0.66 O.71S .44 A264 
0 .29 O.IH 0.20 O. 9 0.60 0"19 .4a A269 
026 0 .82 0.26 0 .69 0.40 0.71 .as A 270' 
0.12 0.34 0.11 0 .23 0 .43 0.72 .40 A270' 

0 . 12 0 .37 0.12 0 .2 3 0.39" 0 .63 . • 0 A27S" 
0 .09 0.24 0 .09 0 . 18 0.40 0 . 63 .29 A27j* 
004 0.09 00. 0.09 0 .27 041 .,. A 27S* 
0 .02 0 .00 0 .03 0 .06 0 .29 0.44 ." A27S" 

----- - --
Angles marked * are special. 
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THI<: CARNKOtE 8T&P!L L'OMPANY. LIMITED. 

P R OPE RTIES OF STANDARD A N D S P EOIAL 
ANGLES OF MINIMUM AND MAXIMUM 

THIQKNESSES AND WEIGHTS. 
,liNGL E. W ITIot EQUAL u :a • . 

3_ 4 _ ed_6_ 7 __ 8_ -'--,_'_0 __ 

• • • iii ;';"'" •• .;!,~ 
• - ::I I!.J -.at,l -;ill 'S,!I I .. ]i_~ 
~ 1 J ";"_:;9,;~I"j"';:j!lt!l 

" ! ! j~JiIUlirIWi~ 
,lolli_ I..... I"",,", ' ..... 1 I [ ~ T" 12 r' 

J 

, 

A 1 6.6 ,,33.1 9.74 1.82 ' 31.92 7.64 1.81 1.17 
A 8 6.6 if 17.2 ().06 1.66 17.68 4.07 1.81 1.19 

*A 11 5 .5' jt 27.2 7.99 U7 17.75 6.17 1.49 0.98 
-Ali 1i.5 ~j 12.3 3.61 1.39 8.74 !.4! 1.56 0.99 
AI8".4 H 19.9 5.84 1.29 8.14 3.01 1.18 0.80 
A9CI" x4 t~ 8.2 2.0&() 1.12 3.71 1.29 1.24 0.82 
'\26 3,~.3'~ U 17.1 6.03 1.17 6.25 2.25 1.0!! 0.69 
A3S 3".3 ' l ji 8.5 2.48 1.01 2.87 I.lIi 1.07 0.70 
'\34 3.3 ,,11.-4 3.36 0.93 2.62 1.30 0.88 0.59 
MO 3.3 .'.i ' .9 U4 0.84 1.24 0.58 0.93 0.60 

*:\41 2~.2J~ H 8.5 2.50 0.87 1.67 0.89 0.82 O.M 
*,\45

1
2:1;(4)4 ~ 4.5 1.31 0.78 0.93 0.48 0.85 O.M 

"'612'1'.21/., 1~ 7.7 2.25 0.8\ 1.23 0.73 0.14 0.49 
f\60,2){_2'. ~ 4.1 1.19 0.72 0.70 0.40 0.77 0.50 

*AM 2'i.2'~ ,{ 6.8 2.00 0.74 0.87 0.58 0.66 0.48 
.Af15 2'.i.2'~· ':4 3.7 1.06 0.66 0.61 0.32 0.69 0.46 

A56 2.2 1'1[ 5.3 I.Mi 0.66 o.M 0.40 0.59 0.39 
'\60 2.2 ·b!!5 0.72 0.57 0.28 0.111 0.62 0.40 
:\61 p •• 1'. if .u 1.30 0.&9 0.3& 0.30 0.51 0.35 
:\65 11 •• I!. I, 2.1 0.62 0.51 0.18 0.14 o.M o.S6 
ASii I'.<i'i h 8.4 0.99 0.51 0.19 0.19 0.44 0.31 
,\I\ti I':id'~ /, 1.8 0.53 0.« 0.11 0.104 0.46 0.32 
.\701".1 '': ,\ t4 0.69 0.42 0.09 0.109 0.36 0.25 
A78 I,!.(d ''( }i 1.0 0.30 0.35 0.044 0.0411 0.88 0.!1i 

·"74 I',d's r', 2.1 0.61 0.39 0.003 0.1)37 0.32 0.24 
.ATi I,¥. IH }t 0.9 0.27 0.32 0.032 0.039 0.34 0.23 

,\78 I . 1 ',( 1.5 0.« 0.34 0.037 O.OM 0.29 0.20 
A80 I "' '" 0.8 0.24 0.30 0.(122 0.031 0.81 0.21 

"A81 11- Ui /.; 1.0 0.29 0.29 0.019 0.033 0.26 0.18 
"A~ ri. r.} 0.7 0.21 0.26 0.014 0.023 0.26 0.19 

'\83 ~.' '. ff 0.8 0.2& G.2tI 0.012 0.0!4 0.22 0.16 
A84 l •• '. }t Q.6 0.17 0.23 0.009 0.017 0.23 0.17 

"A85 K- ~ ~. 0.5 0.14 0.00 0.005 0.011 0.18 0.13 
\Qgl" marked~" arc 'pecial. ~ 
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TH. CARNEGIE STUL COMPANY. LIMITED. 

Ly , , . 
WEIGHTS AND DIMENSIONS OF AMERICAN 

STANDARD RAIL SEOTIONS. 

I I II HI' "'-;f. 
T. ~I Wi~llo of IoIp lt( 

...... 1"" h " ....... " '::' "w' ~--
I .... L i. l",iL 1!laPI i ...... : ...... G'Il'U1 ' _1 Wiu tt i "". iI ' ...... 1 ! ......... 1I ,,.,..11 • 

........ I r 

'00' '00 '.8 5J( I. ! 1~ .. .. 8 ." 

'" " , .• ' I. I . 'II " 3&, tOO 
go, 00 ., ~ ;1' I. ." ••• ".0 1.117 

'" " a. '1. I. '1, ts .M 1.00 

SO, so '.8 • II 'Ii , .• 26.2 1.83 

'51 " , .. ' 11 H ' II ••• 22.' 1.78 

'" " ., ." II 21', 
•. , 19.6 1.70 .. , .. •• ' i. " ' Il •. , 16' 1.63 

5" OJ •. , .,.. II ! li " ,<> ,.58 .. , " .. ' r'f 1: ,,.. to 11.9 U9 .. , " •. , . " i • 2}1 1.' '.8 1.4.2 

'" " ••• ' fl " . 1 
, 1.8 ao 1." 

'" .. .. 3'{ n '" 1.' ., 1.30 

'" " .. ')( II p. 1.' '.8 1.19 ... 30 .. 3 l\ 'Ii I.' •• 1.11 

'" " ••• 'li II ,~ 1.' ••• .99 , 
'OA '" to '" II ,,, ,. 1., ... 
,OA " 1.' '" II , '. 1.1 1.1 ... 
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THB CARNEGIE STEEL OOMPANY, LIMITED. 

OOLUMNS IN FIRE·PROOF BUILDINGS. 

The subject of fire-proof construction i~ stead;!)' growing in 
importance. The need of fire-proof buildil1l:~ ill Ihe business 
eeole", of our ~nt cities has been well dem~mMmted . and their 
superiority has become so gcncr~l1y rccoguited.lhal nt present 
bul few structures of nny size or importance IIrc designed which 
a~ not mOTC or leg of this 'Hie, This change has been facili_ 
tated in no ~mall measur!: by a number of signal iml'Tm'cment.s 

made of lale in the art of fire-proof constructioll. ensuring not 
only a higher dq:rtt of efficiency. but. considerable reduction 
in ('(lSI, compared wilb methods formcrlypndiced. 

The old style of ~Iid brick arch, once 10 pre'-lIlen! in Roo.
construction. hns been ahoost wholly ~upplanted by the IlH)re 

modem forms of hollow tile and terra conI. arehes. The im· 
portan! ad,·:mtaGes of the latter ha,·e betn already pointed out in 
these pages. Roofs, ceilings and partition walls Ilre now also 
larGely constructed of these liGht refractory materials. 

The substitution of steel for iron in beams mlly be ciled 11.$ a 
radical impro'·emcnt in this direction, and. simultaneously, the 
introdl.lcti<m by this firm of new patterns for illl sted beams. 
The$C patterns are of more colwenienl shape and much lDOTl"" 

economical of material than the old fornu. 

Another change which is grndually taking place iJ Ihe substi· 
tution of stul for C:\.'it iron in the composition of column!>. CL>! 
iroll is • material so uncertain in character, that ilii u.e has long 
since been abandoned in bridge construction. In buildinb'5 tbe 
loads nre generally quiescent, and the liability to sudden shocks 
is more remote than in bridges: yet, on the other hand, the 
columns .cldom receive their loads n, fnvombly as in bridges; 
in 111O>ot cases there ~.,i,ts considerable ecceillricily. that is, the 
1000d$ on one side of the column are hea,·ier than those on the 
other lide, and the bending strains nri.ing therefrom increase 
the strains from direct comprts>.ion materially. 

The follo .... mg are $Orne of the contingencies which may arise 

, .. 



THE CARNEGIB 8TB.KL COMPANY, 'LDIIJTlW. 

ill the UlanlLf3ctu.e of ca.'>\;ng_, a"d which precludc f.nything 
approaching unifurUl;ty in thc product. 

In the CD$C of hollow caSt iron columns, while the ,"ctal is yel 
in a molten Mille, Ibe buQ)"ancy of the central core tend. to cnl15C: 
it to ri'oC, thereby reducing the thicknes.s of the melal aoo.·e 
ami incre~II'g it below'. \\'hell coluUlns lire of sucb a length 

n~ 10 1I13ke it n~"\Sary 10 pour Ihe melal into the mould from 
hOlb ends, it 50Ulelimes occurs that the iron beC<.lmes too mucb 
chilled on the ~ur(ace to properly mi~ IIlld unite, tbus ere3ting 
a wcnk seam lit the ,-cry point where the greate~t strenl,>th will be 
needcd. The rrC'!ence of confined air, protlucing "blow bole..·' 
and' 'boney-comb," alMllhecoll«tion of impurities at the botlom 
of the mould mar be furthu mcntioned IL!I frcquent IIOUrces of 
weal..nc"ll in CIISt iroo. 

llie InO'tcrilical condition, howc.-cr, is thnt due to the unequal 
contmction of the metal during the procCM of cooling, thereby 
gi,-ing rise to initial SlrU.\eS, at time~, ofsufliciellt force to pro· 
duce rupture in the column or in il5 lugs on the slightest pro,..,. 
ealinn. In many Clll;es the trouble can be ascribed to fnuhy de
signing or carelessncss in the execution of the wor\;, yct e'-en 
under fa"omble conditions, it is 50 difficult to secure Ct[ual ",di. 
ation from the moulds in all dirttlioos that C1l!!lings, enlirel)' ex· 
empt from inherent sbrink~ 5t""n!, are probably seldom pro
duced. 

,\, a protttlion against these contingencies, reson must be had 
eitber to the crude IUld uncenain expedient of a high safety 
faclor, oot less than eight o r ten, or a material, such IU rolled 
5teel, must be adopted, of. more unifo"" and reliable ch .... cter 
than ~t iron, 

Sn:El, COI.um.s fail either by deflecting bodily out of a 
stmightline, or by the buckliog of the metQI betwecn ri,·el5 or 
other po;nl5 of suppon. Both actions may take place at the 
"'-Ule lime, but if the Jailer occurs alooe, it may be an indication 
that the ri"cl spacing or the thicknc\S of the metal is in,"fficient. 

The rule hlL!l been deduced from aClual npc:rinlenl5 upon 
wrought iron columns, that the diSiance between centers of "\""(:'15 
should I\Pt exceed, in the line of st ... in, sixteen times tbe thick· 
ne_, of metal of the pans joioed, nnd thnt the distance hetw'een 

",. 1-



THB CARNIflOI"E STEEL OOMPANT, LLM1TKD. ·1 

rh~u or other poinu of ~uPI'Qrt. at right anJ;le~ \0 the Iinc of 
5train , should not c~ceed Ihirl)'+\wO limes the thickuc"g of the 
metal. 

On P"~ 56, IleCtioll5 are slMlwn of M)mc of Ihe 'noM common 
forms o(bu.ilt columns. Fig". 6, I ] and 19, bc:long to the type 
koo"-o u (1()O.Ct1 Cu]uml\ll. As it is impracticahle to ~paiot 
the inner furfacU of stl~h C(llumns, they should I'refernbly be 
used only lor interior work, where the changes in temperature .. , "'" considerahle, and the air is compar:Uh'ely dry. 1" 
plaCe!! c:<posw '" e~treme< "r ten.peramre al.<I Ullpml:l-.:ted 
from the rain, the paint on lhe inner surface of I~H~: column will , 

IOOIlcr or later, CtlbC to be a prolection. oo~ion will set in, 
and, once begun, i~ apt \0 cunl inue as long &5 there i~ unoxi-
dized metal left in the column. 

The remaining figure!! on the ume page reprC:Seut type!! of 
columns with opo:n s«tion!!. which readily admit of repainting, 
and aTe tberefue .uitalole for out·door "'ork. 

OfthC$C, I'iV.I4, 15. 16, 17, 18, Imown as Z-Bar columns, ar<l 

belie"ed to offer ad",ul\agcs superior to those of nil)' other steel 
or wrought iron column in the Ularket. 

Tbeir clainu for superiority Me based mainly on the (ollowing 
qll2litie=; : 

Ill • l-::COso,..v 01" MASUI"ACTUItF..-Only t .. ·o ro,.·, of ri,·cu 
• rc Tl!(juircd, while four or more are w.ed for any other column 
of.n equal ~clional Ilrell. 

M. Il lcII t.:LTIM"Tt: RI'_~I~TANCf. TO eo,..PRI'.5SIOS._For 
di>.cussion on thi~ point SC(: pages 125 10 127, inclusi"e . 

3d. GU_\T AIHM"ABILlTV • ·OR EI'f"ttTI"o CO .... F.CTIO:.-S 
\\'Tl! I -BI'.,UlS, A'II Rf.Dt:CI:o<G Ea;I'_"TR1ClTY (W 1"",11)1"0.-

When used iu building;;, for sUI'JlOrting single floor beams or 
double beam ginters, these qualitics are of the greRlc_t impor_ 
tllnce. Complete details of th e$<: connections are Ihown " pages 57 and 58. 

"I". FM'ORAn\.y. FOR,.. 1'011. IN:>Pf.cfIOl' AND RHA"'Il'G.-
This is a "cry d""irahle fenture "'hen used for oot-door ,,·or!.:. 
In buildinb'S' '" 11 nIle. the columns are ]>Crmanently encased ;, 
a Iire·prOQting co11lpo~itioll. 

, .. 
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5fh. The (acilily of keeping the ou~ide dimension. of suci, 
" OOlUffill, to which beams :Il1ach, ~tandard, throughout the 

lucces.si.,c stories. 

When unusually heavy loads must be provided lOr, as in the 
case of oolumll5 for the lower stories of very high building$. the 

sections of Z-Bar columns may be reinforeed to the required 
strength by using either a double central web 1l1ate or by the 
nddition of oUI5ide co,'cr plntcs, or, if need be, both, forming 
thus a closed or bole column. Standard cast base!! IU"e shown 
in Figs 4, 5 and 6, and standru1J built bases in Figs. 7 and 8, 

page 5;. 

The standanl ronnecti<;.115 for single ftoor bcanu to Z-Bar 
columns, detailed on pagcs 57 IlIld 58, were de5igned \0 fairly 
coyer the tange of ordinary practice. When the maximum 
loo.iliI, in tOilS, indicated for each case, are exceeded, the con· 
nl'(:liOO!; may be C<)ITe-pondingly ~'CLlgtb<:n<:<L by USLlli: long~1' 

v~rtica] angles rOO" th~ bracket.\ and increasing the nmnlJel' of 
ri,-elS. In ],rOl'ortioning these ronnKtion~, th~ $hearing Slre;s 
on rivets was as.\ul1\C(] of ... maximum intensity of 10.000 Ibs. 
per liCJ.uarc inch. 

On page 55. Figs. I, :: and 3, a~ shown different forms of fire· 
proo/ing for Z·llar columns. giving the Ialter a cylindrical or a 
prismatic lini_,h with rounded cornel"!, as may be I,referred. The 
air space between the tiling and the metal adds to the protection 
of the latter in Ihe e,'ent of lire. The rec~ in the columns 
may be used 10 good advantage in buildings for conducting 
water and ga!l j,ipes, elKlric wires, etc. 

Complete tables of dimerulions and safe loads in tOll5 for 
standard dimension u well a!I other Z .. Bar columlU of diflerent 
lengths afC gi,·en on pages 129 Ie 144, inclusive. 

124 J 



THE CARNEGIE STEEL COMPANY. LIMITED 

COLUMNS AND STRUTS. 

EXPLANATION O~· T ",m.f..$, P AGF.s 129 TO 144, INCLUSIVE. 
The labk'S on Safe Loads fOT Z-Bar Columns nre applicable to 
lengths up to 50' for the larger and up to 40' for Ihe 
smaller w\umns. Complete dimensions are gi,-cn opposite the 
tables of safe loads. These lables arC compiled on the basis of 
an allowable stress per square inch of 12,000 pounds (faClor of 
safety 4 ), fOT lengths of 90 radii and under, and all allowable 

stress,deduced from the formula 17, 100-57 t , for lengths greater , 
tban Ihis limit. 

No tests ha,-c as yel been made on full sized stul Z- Bar 
columns, and the above deductions IIrc based Oil a series of t;!X . 

perimenls made Oil full sized ;'011 Z-Uar columns. For a de
tailed report of these tests, ~ Trons. Am. 50<:. C. E., paper by 
C. L. Strobel on Z- llarColumns, April, 1888 .. t\ condenwd .'Ium 
lnary of the results of these coml'r<:$Ilion tests is given below :

--Section or Columns : ~ Z·Bars, 2!(" x3" X2!(" (\ilUicedj. 
Radius ofG'ynti,in-(L&ttiee Bars DOt COlIlidend)=2.05I1 __ _ 

r 
Im ....... 1 m'_ 

...... ~.;1110.". of __ b1.f .... ol&, SlnO(ll 
J KIIIaI '1T.i':'M _" (J.aUi~)~bl f_Olb.: "-ods pet 1. -, '"';'lUI iIIlQOO I 
lIl ..... i .... L .rgpa~oa. - 1'- ,.-l+iIMlriT I t 

I,?,- l ~.y." 9.436 36600 !14 32,~00 
9.984 34600 

16'- C?," 9 .480 34600 
9 .280 36600 

~8 29.~00 36900 

I.~'- ~" 9.241 33800 no 26,700 32,~00 
10.104 33700 

22'- c:r 9 .286 30700 
9 .286 296 00 

l!il9 24,~00 29,~00 

9.286 30700 " 

~~'- cr.' 9 .16 6 28 100 H. 22600 27760 
9 ,466 28000 
9 .616 28400 

~~'- ?," 9 .376 27700 1~4 20600 26~00 
9 .643 28000 
9 .376 27600 

From these tests the ultimate stress per square inch for ;''011 
Z-Bar columns whose lengths were equal to Or les.~ than 90 r"di i, 
wa.~ found to be 35,000 lbs.; and for columns, whose lengths 
exceeded this limit, this stress conformed \'ery closely to that 

I deduced from the fore pub 46,000- I Z5r . 

".6 
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It has been customary to allow 8,000 pounds per square inch 
in compression for bridge members of short length, which corres-

ponds to a factor of safety of_3~= =4.375, when taken 

with reference to the ultimate strength. 
Dividing the constants in the above formula by 4.375, we ob-

tain nearly 1O,600-28.5~. For convenience and as provid-
r 

ing additional security for long members, it was thought advis
ab~(! to substitute 30 for 28.5 as the second constant, thus re
ducing the formula to the shape in which it appears in the tables. 

It is to be noted that the allowable stresses were assumed at 
8,000 and 10,000 pounds per square inch respectively for length .. 
of 90 radii and under. The above mentioned tests on Iron 
Z-Bar columns, as well as former tests upon columns of other 
types, all warrant tbe conclusion tbat to this limit at least the 
ultimate strength is practically constant irrespective of length, 
though varying for different types of columns. 

Further experiments made to determine the relative strength 
of steel and iron struts indicate, that for lengths up to 90 radii of 
gyration, the ultimate strength of steel is about 20 per cent. 
higher than for iron. Beyond this point the excessive strength 
diminishes, until it becomes zero at about 200 radii. After 
passing this limit the compressive resistance of steel and iron 
seems to become practically equal. 

From these experiments the final results are obtained; for 
steel Z-Barcolumns, of lengthsof90 radii and under, 12,000 Ibs. 
per square inch is taken as the allowable stress, being 20 per 
cent. in excess of that for iron (factor of safety 4). The formula 

17,100-572, used for columns of greater lengths gives results 
r 

20 per cent. higher than the corresponding values for iron for 
lengths of 90 radii, and from this point the ratio of excess will 
be found to decrease after the manner of the above mentioned 
experim~ntal results. 

The steel referred to here is what is known as "mild" steel, 
having an ultimate strength of about 60,000 pounds per square 
inch and containing a comparatively low percentage of carbon. 

The values given in tables on steel Z-Bar columns should be 
used only for cases in which the loads are for the most part 
statical, and equal, or very nearly so, on opposite sides of tbe 
column. \Vhen there is much eccentricity of loading, or the 
loads are subject to sudden changes, the tabulated values must be 
reduced according to circumstances. 

128 



--------------------------c--. 
THE OARNEGIE STEEL COMPANY, LIMITED 

The weights included in the headings of the tahle$ refer to 
the weight per fO<;lt of the entire s«tion. exclusive of 1i,-cI 
heads. When ¥" ,;"cts aTe used about)4 lb. for each fivet 
should be added to obtain the gross weight. 

The table on the "Ultimate Strength of Columns" by Gor
don's Fornmln, page 145, gives the stress pcr square inch of 
section at which columns will fail, for ,> .. riOllS proportions of 
length, ill feet, to least radius of gyration. in inches. This table 
should be u5<.'(1 for columns and struts which are not cylindrical. 

If the column Or stOlt is a single rolled beam, channel or other 
shape, the radius of gyration will be found in the foregoing 
tables on pages 105 to 119. inclusive. 

If the column is composed of two channels latticed. the chan
neb are u.ually placed far enough apart so thai Ihe column will 
be weakeSI in Ihe direction of the web, i. e., with neutral axis al 
righl angles to the web, for which case the radius of gyration of 
the column is the same as that of the single channel. But if the 
rndins of gyration is wanted for the neutral axis through the 
center of section parallel with web, it can relldily be found, as 
the distance between the center of gra"ity of channel and center 
of section may be found with the aid of column 16 in table on 
the "Properties of Standard Channels." 

If two channels are connected by means of two plates, illstead 
of lattice bars, as shown by Fi~. 13 011 page 56, it is necessary to 
obtain firstlhe moment of inertia of the section whence the radius 
of gyration is found as the square rOOI of the quotient of the 
moment of inertia divided by the area of the section. This 
moment of inertia, fOf a neutral axis, Ihrough center of section 
perpendicular to Ihe plates, is equal 10 the cube of the width of 
the plate, multiplied by -h of the thickness of the two plates 
added, plus the combined area of the two channels multiplied b)' 
the square of the distance from their centers of gravity to the 
neutral axis. For a neulral axis in a direction parallel to the 
plates. it is equal to the moments of inertia of the channels as 
found in the tables increased by the area of the two plates multi· 
plied by the square of the distance between the celller of the 
plate and the center of the section. 

A corumo" fono of column or Strut, to be recommended for 
comparntively light loads is that fonoed of IWO angles oo(k to 
oock or four angles united either witb a single course of IRlIlce 
hars or a central web plate, as in Fig. I , page 56. 

TIle radii of gyration for such struts are tabulated 011 pages 
146, 147 and 148. They are g;"en for the nelllrni axis parallel 
to eilher flange a.nd (or all ~IZes of Standard and Special Angle 
Bars. . In cases where four nngles are used, the two I",irs should 
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be spaced far enough apart to make the column weakest about a 
neutral axis parallel to the central web or latticing. The radius 
of gyration will then be the same as that given in the tables for a 
single pair of angles, since the moment of inertia of the web plate 
about such an axis is so small that it may be disregarded entirely. 

The table on "Ultimate Strength of Hollow Ca,t Iron Col
umns" and that on "!->afe Loads on Hollow Cylindrical Ca,t 
Iron Columns" were computed by Gordon's formula and cover 
a range of lengths that will seldom be exceeded °in practice. 

A column is squau bearing- when it has square ends which 
butt against or are firmly connected with an immovable surface, 
such as the floor of a building; it is pin and square bearing 
when one end only is square bearing and the other presses 
against a close-fitting pin, and it is pin bearintJ when both ends 
are thus pin-jointed, with the axis of the pins in parallel direc
tions (for example, the posts in pin-connected bridges). 

EXAMPLES OF APPLICATION OF TABLES. 

I. "Vhat size of Standard dimension Z-Bar column, 24 feet 
long with square bearing-ends, will be required to carry a load 
of 300 tons, using a safety factor of 4 ? 

Answer: From the table on page 129, it will be seen that 
for the length given, 4Zs 4.Ys X 3,.'1' xU, with 2 web plates 8 XI Yz, 
will sustain 306.0 tons, which is 6 tons in excess of that required. 

II. A strut 16 feet long, to be fixed rigidly at both ends, is 
needed for supporting a load of 80,000 tbs. It is to be com
posed of two pairs of angles, united with a single line of J4 /I 
lattice bars along the central plane. What weight of angles will 
be required with a safety factor of 5 ? 

Answer: We will assume 4--31I X4!/ angles and determine 
the thickness of metal required. The angles must be spread Yz II 
in order to admit the latticing. From the table on page 148 we 
find the radius of gyration of a pair of 3" X 4" X T·"6"11 angles 
with the 3" legs parallel and Yz/l apart to be 1.97/1. Hence 

the value of ..!.=~7=8. I, for which the ultimate strength, as 
r 1.9 

the table on page 145=31,680 Its. 

The allowable strain per square inch with a safety factor of 5 
will therefore be 31,680+5=6,340 tbs., and the area of the re
quired cross-section 80,000+6,34°=12.62 square inches, or 
3.16 square inches for each angle. Hence the weight per foot 
of each angle will be 3· 16X3.4=1O. 7 tbs. This weight will be 
found to agree nearly with a thickness of Yz inch for a 411 X 3/1 
angle. 

128 

------~--------------------------



THE CA.lU'n'.GW STEi·l OOMPANY, l.lMI'l'KD 

SAFE LOADS, IN TONS OF 2,000 POUNDS, 
STANDARD DIMENSION Z-BAR COLUMNS. 

SQUAAI [~D •• 
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I TilE CARNJ.;U1F. tH~,U .. t- " LlMn~:.o 

SAFE LOADS IN TONS OF 2,000 POUNDS. 
Z -BAR COLUMBS. 

SQUA"1t E N D • . 

Allowed IIireIM per 1lIu:. inch; { 12,000 I .. for leDKthsof 90 radii or lI~dtr. 
wriy flclar 4. 17, 100-61~, for lq1hI on!' 90 rtdii. 

14° Z-BAR COLUMNS. 
I00\I., u ......... 9ItxU". I." "'torxt~1 w. 1'10101 W' _iok 

Ti!~ 5::/ S?j ~.~ Ji~a a~~.~ ~.~ 
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.:: 294.'°1304.& 311~ · 3325·1S1336.0t'6.Cl31S7.0 a87 .11

1
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1
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14" Z-BAR COLUMNS. 
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Z-BAR COLUMN DIMENSIONS. 
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SAFE LOADS IN TONS OF 2.000 POONDS. 
Z -BAR COLUMNS. 
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Z·BAR OOLUMN DIMENSIONS. 
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THF. CAltNIl:UIE 8Uf.I<:L COMPANY. LIMIThlO 

SAFE LOADS IN TONS OF 2,000 POUNDS. 

Z -BAR COLUMNS. 

SQU""E E1'I05. 

Allowed stresses per lIqoare iIu:ilj { 12,000 Ibs. for lugtbsor 90 radii or oDder. 

safety factor .: 17,100-67~, for I~Dgtbs over 90 radii. 
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Z-BAR OOLUMN DIMENSIONS. 
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THill CABNlCGIlI BTBSL COMPANY. LIN.IT1l:D. I 

SAFE LOADS IN TONS OF 2,000 POUNDS. 

Z-BAft COLUMBB. 

SQUARE END • • 

i llowed IIresw per 8IjUrt iDcb; 112,000 lbs. tor lengths of 90 r&d!! or IlOOtr. 
afe!,. tutor 4: 17,100-57}, for ieDgtbs over SO r&dii. 

20" Z-BAR COLUMNS. 

20" Z-BAR OOLUMNS. 
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Z·BAR COLUMN DIMENSIONS. 
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SAFE LOADS IN TONS OF 2,000 POUNDS. 

Z -BAR. COLUMWB. 

SQUAIIE INO • • 

Allowed IIIresMI per Iquart iDeb; 112,000 1M. for ltDgtha or 90 radii 0/' RDder. 
u rei7 ~,: 17, 100-67 ~ , tor Itngthl ner 90 radii. 

20" Z-BAR OOLUMNS. 
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1 "1 j" 1.1 la 1 A j !7 1.!1 .. - 1:;- .. 111- - ~- ~ ~j J;-j'I~~~lil!ltl!lij~ i~ liI~ iI! ~;i ,- ~'-!- ,- ! -

44} ~ u. 808.1823.1838.1863.1868.1883.1898.1913.1
1
928. 1 .... .S 11~3.'7 90S.S 823'0'1837.6,8152.186@ .~ 891.2,8911.8 910.4 

.8 "178.2,'792.11 806.9,821.2 836.6 849. 71864.0,878:~i~IH!.6 •• '162.6J'176. "1,'780.8
1
804. "IJ818. 71832·~i~48. 71880. '7 874.'7 

20" Z-BAR OOLUMNS. 

...... , u ....... W"x;w'. I •• lII'loIo'4"'X''', .... rw. ... -.w.. 

11 .~ if;'. t"· S". H, .~ iii i~ • itt !'f I'" ' 
• ~- ~- ;- il l ... .- j.-
f Ti !t)i i!_ = ~-i .§i -I -j ",/ 

.II'"' '~121~ I~ i l
-.- ,- il- .1--" .- ~ - ' ~'-'iI!" ." ." -.-a_ 

~} 943.1,968.1 973.11988.1 1003.11 018.1 1033.1 1048.1 ... .. 43.1968.1 9'13.098'1.8 1002.6 1 01'1.6 1032.3 104'1.3 •• 926.0 939.6
j
964.2

1
968.8 983.3 99'1.'1 1012.3 1026.8 

.8 906.9921.1936.!:94~:g 963.9 9'18.1 992'.11 1006.6 •• 888.'1902.6916.6930. 944·6 9158.4 9'12. 988. 1 

'3. 



1 
THE CAI{NEOIl!: STEEL OOMPAN"Y, L!MITRD. 

Z-BAR OOLUMN DIMENSIONS. 

rOf-"-»--~_ 1 "'rf-.--I.·,.t-., ...... . : ' . 
/ . 

t., 7l, [7' ~I 
"~.,,, , 
',- ·• .. ···f 

dl;:"""Ib.? , 
-' 

~-IO"-~'V":J 
20" COLUMN&' 

4 Z-~ 6}i"xU". 
t Web Plate, U"xV'. 
6 Side Pl&t., 20" wide. ... _. ..... A B C D ..... -

• "" ." '" 16)( 

.'" 26:4" ' 11 '" 16)( 
2)< "'" '« '" 16)( , 
'h "" 'ft '" 16)( .. 

t 'J( "J( ." '" 16J( 

J! 2" 26U '11 '" 16)( 

• 'It "U • '" 16)( 

~ '''' "'''' .'" '" 16)( 

'" " li 'li I" 16:,( 

" 2,', "'''' .'" '" 16)( • 
~ 'It 27)( ' )( '" 16.J.( 
~ 'Il 27" ' t, '" 16)4 

'J( 271. ' It '" \6)( 

'11 27>< ' ?, '" 16)( 
' fj 27t, .>< '" 16)( 

' ft " It '1, '" 16)( 
I • , "" , ' Il 'I! 16)( 

1 '40 1 



TIH': C~RNEOtl!: 8TEZL COMPANY. L1MtTED, 

SAFE LOADS IN TONS OF 2,000 L BS. 
Z-BAR COLUMNS. 

SQUAR I: I:NO •. 

IJIoW'lll _ .... ..,. i .... ; { !!,OOO l .... r.r lBCW . f to rodii .. . ..... , 
J&foIJ fo<lor 4: 17.10Ih\7~ r.. l' ll(IN . ... 10 r&tii. 

6 N Z-BAR COLUMNS. 
30<lI01: i t-hro3" l otp .. d OM W.b P:&100 i'4~XU.itk_of t-..... 

J.acUo of :::!Jl ;'!!Iif ::.!!~ ;J,~CI ;~,: 
1FT It! l i1 ... -= f-' 

CtlIJIIll '3:-; !=-= .'.,.1 l~,7,1 '3;,·.d, 
iJo fool. ';l iI "iI ""~~ ,; 

__ . "'I! ~ ~ ~...::~=---t-''''''==--,-"+,,,'''=--=-" 
.. l.~" 66.9 70.3 81.6 96 .8 

14 65 .7 70. 3 81.6 96 .8 
16 62.3 G6.6 76 .6 91.3 
18 48.8 62 . 3 71.7 85,0 
20 45.4 68.1 68 .7 79. 9 

" .. ,. ,. 
30 

42.0 
38.6 
36.2 
31.'1 
28.3 

63.9 
49.7 
46.6 
41.3 
37.1 

61.8 "14 . 3 
66,8 6S.6 
61.9 63.0 
47 .0 6"1 . 3 
42.0 61.7 

106,7 
106,'" 

99 .9 
93 ,6 
8'1.2 

80.9 
74.6 
68 .:J 
61.9 
66 .6 

8 " Z-BAR COLUMNS. 

119.8 
119 .8 
1148 
10'1.8 
100.8 

9" 86.8 
'19.8 
72 ,8 
66.8 

1IotIi. : 4 t-hro I" oIoop .Id I ".b Plalo 'X"'Xili~ of t-..... 

...... ,~ ~1M¥lruf~¥?,lf}'l;ii TWili 
_Ii __ Ii _ _ ~ _ <! .IOIi ~ ... .. ,, <iii .. 1: 0/ ", 01 hI ..... l~~ 'l .. ~ '30---:"" !:;:~''3~~13 ''' - 7"1_ 7._1 !I~~ 

' 1 I'II- li - I'II 1'II - j ll- I'iI _ I'iI _ I'1i l'iI 
,.001. ~~ ~:-:~:- "_:- ,~-:~-;;~ :-.~:- ~-= 
,~!J.. I I' I I I 0:41.;:;::- 6"1.6 84.S 102.4 114.2 131.2 148.6 167.6174.3 191.2 
20 66.0 8Ui 100.61110.51128.21146.41163.3171.3 189.6 

22 6 1.9 '18."/ 90.9106.3122.4139.9146.2183.0181.3 
24 68.8 "/4.S 91.3 100. 1 116.6133.4139.1160.81'13.0 
26 66.7 71.0 88.8 94.8110.61126.9132.0148.1164."/ 
28 62.6 87.1 82.3 89.6104."/120.3124.8140.4 161l.4 
30 49.4 63.3 77."/ 84. 98.8113.81117."1132.7148.2 

32 48.3 69.6 "/3.2 79.2 93.010"1.3110.8126,0139.9 
34 43.2 66.8 6S.7 74.0 87.1 100.8 103.6117.3131.6 
36 40. 1 6 1.8 64.1 68."/ 81.2 94.3 96.4109.6 123.3 
38 37.0 48.0 09.6 63.1i 76.3 87.8 89.4101.9116.0 
40 33.9 44. 1 66.0 68.3 69.6 81.3 82.2 94.2 106.7 

141 



THE CARNEGIE STEEL cpMPANY, 1JMITED. 

Z-BAR COLUMN DIMENSIONS. 

~'r. -, , 
:,. .. -.0---. - -c··· J 

6" COLUMNS. 

;\ Z·Ban 3-3",,' deep. 

>4' 

8)4 
'Ii 
')( 
')I , 
' >' 



i--------------------------fL 

22 
24 
2" 2. 
40 

THE C4 RNEG1fl' STmEL OQMPANY, LIMITED. 

SAFE LOADS IN TONS OF 2,000 LBS. 

I 94.7 ' 
92.8 
89.3 
8~.8 
82.3 

Z -BAFl CO L UMNS. 
5QUARE 

.' 



I 
T.lF CARNEGIE STEJ!:L COMPANY, LJMl TEO. 

Z-BAR OOLUMN DIMENSIONS. 

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

C~l {1 Ii ~,: , , 
i 1""::71 I . ' 1_ - A{.. .' , 

~-r.." :. D-"',. 
~.-<"---.. -(}o ••• J 

10· COLUMNS. 
, Z-Ban 6-5.' 1:" deep. 

I Web Plate 7"x IhicbeII of Z-Bars. 

I~ A DcH- IF a H I, ..... 
• f--" ----!- ---!-

I j::' n 16' ~ '~ .... 3'( ,,( \" , ,( lO}i ' ... 
-~ IS ,'" , .... 3~ S'1 I" In to ' ... 

\ 
0 

~ 16)j '~ 6ft ." '" I" ." ltf j! 16)j 5' 6' 3'1 N I" 3)( " 
~ 

16~ 5H 6)4 3 '1 .,( I ~ :~ ' Ii ')j 
16' 'n 'J{ 

3'; "( Iii 9'. 

!fI 16~ , ' /, '" S '-i Iii ", ')j , I 
\6' Ut :~ S'~ 3'1 : ~ 3" '" n Ii Iii. 3'~ S', Sh 9H 

12" COLUMNS . 
.. Z-Bats ~}f" deep. 

I Wtb P1aIe 8"xthiek~ of Z-Ban. , 
I"".\"" ~I~ c D _ I F a HI , 
l~ ----• 

~ ~: Ii 181i 6" 1Ji • 4 , 8~ II ){ ' /l 

-" JI 1811 :n 1)i 4 4 , In II" 6)j 
0 t9 1>1 : I 4 , II .~ ., 

tl ISII 6,/ T 4 , 3,1i IOIi 

!~ 
i!.~ 
.~~ 18U' 6f 61 4 4 , In IO~ 

ISIt 6~ 6 I 4 4 , 1O)j 
Q J 18t. 6 6, 4 4 , .~ 1O,Ii 

--.JI IS;I 6\! ''l' 4 4 , 
:~ lOcH; 61i 

ISH 6l~ 'j( 4 4 , 10", 1 -

\4< I 



TBE CARNEGIE STEEL COMPANY, LIMITED. 

ULTIMATE STRENGTH OF COLUMNS 
BY GORDON'S FORMULA. 

~'or different Ilroponions of lellgth in feet (_I). 
To least radius of gyration in inches (=r). 

Uhirnatc SIr<:ngth in Ills. )ler S<jUare inch _ 

Column 
Sq~Beal'lllg: 

. 0000 
1+ (121)~ 

36000 rl 

(JolllmD 
Pin and Sqll&Nl &ariDg; 

' 0000 
t + ----i!21l.:..... 

24000 r~ 
To obtllin Safe Resistance : 

OolumD 
Pill Bearing : 

'0000 
1 + _ (121)':" 

18000r' 

For quiC!iCcnt load.'!. as ill buildings. <li,'ide by 4. 
For moving loads, as in bridges. divide by 5. 

I ................. I 

I 
Ulli_1t SIttOC'l j. Lbo. 

r ~. I ~~ I'll.. r 

8.0 
82 
3.' , .. 
" '.0 •. , 
••• ••• .. , 
'.0 ., 
••• •. , ,., 
'.0 

" ••• ,. .. 
7.0 
7.2 
7.4 
7.' 
7.' 

386" ""0 38230 
38()30 
37820 
37590 

"''' 31120 
36870 
386" 
36360 
30030 
35820 
3.'" 35260 

34970 
34670 
34370 
34060 
33150 

"'440 33130 
328" 
"''' 32170 

I 87960 
37680 
37400 
31110 
36810 

30000 
36110 ,.," 
35500 
35140 

3"" ,.,,' ,,,., 
'''''' """ 32800 
3'-'00 
82110 
31710 
31310 
30910 
30510 
80110 
"'10 
"'10 

37310 8.0 3185<1 
36970 8.2 81520 
36610 8.4 31190 
36240 8.6 30810 
35860 8.8 30540 
3546() 9.0 30210 
35050 9.2 29880 
34640 9.4 295050 
34210 9.6 29230 
83770 9.8 28900 
33330 10.0 28510 
S2890 10.2 28250 
32«0 to'4 27920 
31980 10.6 27600 
31520 10.8 21270 
31060 1t.0 26950 
30590 11.2 25540 
3{l130 1t.4 26320 
29670 11.6 26000 
29200 11.8 25t':90 
28141) 12.0 25380 
28270 12.2 25010 
27820 12.4 24770 
27360 12.6 24470 
25910 12.8 24170 

..... . - ft • 

2800ll "'" 28500 26010 
28100 26510 
21100 25130 
21310 24700 

26920 24270 
26530 23850 
26140 23480 
25160 23030 
25310 22620 

25000 """ 24630 21830 
24260 21«0 
23890 21060 
""" .. 00 
23110 20330 
22820 19960 
22410 19610 
22130 19270 
21800 18930 

21460 18590 
21130 18260 
20810 1794.0 
21)490 11620 
20180 17310 

• 



I 

I 
THE CARNWIB STEEL COMPANY, LIMITED . 

• 
ULTIMATE STRE!~GTH or WROUGHT IRON OOLO.NS.-~liluIIL 

'''r~o 
19860 HOOO 17.0 1881iO '46'0 .-t3.!! %3570 "'''' 16710 17.2 18'" 144;\0 11880 

IU 23140 19110 ..... .?> ",., 14100 """ 13.S 22700 18.70 .5850 17.8 ", .. 18'" 11320 , 
1M 22.120 '8380 .5580 1&0 mw "59' 11140 
IU 22150 18100 tMiIO 1&' "'00 . .,., ",,'" lU 21740 17690 1.(920 1&, .6880 13100 '0700 
14.8 21820 '7290 .45,. 1&, 16570 12'" .0450 
\5.0 21050 17020 14290 19.0 '6370 12'" "12'" 15.2 21l71IO 1676' 14040 19.2 16170 ""50 10\3(1 
IU:i ""00 '639' 13690 19.5 .0870 12190 9890 ... 20020 16010 ..... 19,8 IM70 11930 9870 
.. 0 "'''' 15770 13120 20.0 10"" 11760 ,,",0 ... 19510 ." .. 12910 , .. """ '16'" ... 
.<0 19150 16190 '2>'" ''''' 14m 11880 9170 ... ."'" ... 50 .""" , .. 14"" 111:00 .970 

RADII or GYRATION fOR TWO ANGU~ PLACED BACI TO BlGl. 

.... _. ':.1. ...... 
A NGLES WITH EOUA L LEG •• . --,', . ... ' . .-------_ .. 

~ '·;T'~T';T ~ , , . ~ 

.... ~ - : i .... -.' " Radii or Gzrttioll e l'ea, (lOms~nd to ~ZIS indlClled bZ arrow-heads. 
Ilia. 'Tlict-. li'1I~.~ WII 0' , n.mos. 
~ .... , 

- __ latH.. 0;. .. ~_ '. '. '. ----
6 xl J1 172 1.81 "0 <6, ." 

" 33.1 1.81 '" 2.15 >S, · , x' )1 12..3 1.56 < .. '" ... 
• .. Ji 27.2 Ug 2.17 <3. U. , x< 

U ••• 1.'" 1.68 1.86 I.'" •• \9.9 1.18 1." '" "4 
3:$x3'i , .• 1.07 U7 1.86 tiS .. /I 17.1 1.02 1.05 1.74 1.86 , x' ,{ 4.9 0.93 1.23 1.43 .. , .. 

~ 11 . .( 0.88 1.82 1.51 1.62 
• 21.( x2U , .• ... 1.15 1.34 1.4,( 
• .. .' .. 0.82 1.19 • .39 1.49 •• 

2,' : x2JS '" , .. 0.77 1.0\ .... .. " .. » ,., 0.74 1.10 • .29 UO 
·2'.(X2,"; J( ., ." . .. 1.14 1.24 
• .. 

" •• ... ." 1.11} 1." 
A"SIH _,ked . .... ' p«iaL 

I '46 I 
L 



TKB CARNEQIl-. STgEL COMPANY. LI14I'IED. 

RADII OF GYRATION FOR TWO ANGLES 
PLACED BAOK. TO BACK. . 

• 0J_ • 
ANGL[S WITH UN[QUAL L[GS. 

" . .... -. 
,·IT "IT 

.J,,~. .\~. 
Radii or Gp"lIioD given, correspolld b dinctiollS illdicaled by arrow heW. 

fl. irw=bi£~tl_ 
-=~'-''',,",7 1 I.... • &IIJio1 r. - ~ 

lUI! 0' arunOl. 

r l r l r 
--=0--

*7 x3'. -i{ 15.0 2.~ 
• ~ I 12.3 2.19 1.31 1.50 1.60 

1.2 I 1.39 147 

, x. l' 12.3 1.93 1.50 1.67 1.76 .u 27.2 1.86 1.b8 1.76 1.86 
6 3', ~ 11.1 1.9-1 1.26 1.43 1.53 

'5 X4 
• 
5 X3'i ,. 
, x' 

" 
·4'ix3 · .. 
· 4 X3'. · .. . x. .. 

s ", .. 
~3 Xi! · .. 

J' 25.7 1.87 1.85 1.54 \ .&1 
it 11.0 1.59 US 1.75 1.85 
J' 24.2 1.62 1.66 1.85 1.95 
!j 10.4 1.60 1.33 1.51 1.60 
.. ~.7 Uill 1.~2 1.61 1.71 
H 9.S 1.61 1.10 1.27 1.31 
n 19.9 1.55 1.18 1.31 1.47 

t
"l 9.1 1.44 1.13 1.31 U1 

IS.5 1.38 1.!5 1.46 1.54 

'. II 
II 
~' 
H 

9.1 126 1.43 1.60 1.70 
18.5 1.19 1.50 1.69 1.19 
7.1 1.27 1.17 I.M 1.44 

17.1 121 I.IUI 1.45 1.00 
6.6 1.10 1.!2 1.40 1.49 

15.7 1.~ 1.30 1.00 1.60 
4.9 1.12 0.96 1.13 1.l!:J 

1U 1.06 1.03 1.23 1.33 
U 1.04 0.74 0.92 1.02 
9.0 1.00 0.19 0.99 I 1.10 
4.Ii 0.% 1.00 1.18 1.28 
9.5 0.91 1.05 1.25 1.35 
U 0.96 0.15 0.93 1.03 
7.7 0.92 0.80 1.00 1.10 
e.8 0.79 0.19 0.91 1.01 

~.",8C-L_."7""~_'!e",,-,-1. .. ,,--~1,,,.1,,-, _ 
A ... l .. _rk~. are .ptci.>1. 

1<7 



THlII CARNEOIJ!: STEEL OOMPANY. LIMITRD. 

R ADII OF GYRA TION F OR TWO ANGLES 
PLAOED BAOK TO B A OK. 

ANGLln l WITH UNI:QUAL LtG • • 

~ --- ' ... ... ~ ____ .f: __ • ...... ... -~-
.;.~ .~~ .;.==w= 

,: : i 
-Hi:"- ....r,,"'_ 

Radii of Gyr&tioD giveD, romepornl w direeliolll indicated 11, amw heW. ... ru.u-1 Y~'.r . lUll 0' ,runol. ,- ~.:"" ---;. ---
I, I . I. --------.., X3). \' 

,,, ." &87 , .. lO' , , .... ." US u, 
I ." , x. ~ 'U 1.17 '" lO' '" , 

" 27.2 1.11 '.O! 1.112 3.12 , 
~S:~ .. 11.7 ." '" '00 '" " 25.7 ." , .. S.10 ." '. XI ~ 11.0 1.!O '" , .. 2.48 , , 

" 24.2 1.14 ." , .. '.58 • X'J< " 10.4 1.112 .., 
'" '.55 

" " ".7 0.00 2.36 '.65 '" • x. n 9.' 0." '.s. .. , '" " 19.9 .'" '" '" ." 
"'4}ixll .. , ... • 07 " . , ... , , 

II '8; ." ". .... '" '. xS.I{ 

* 
'.1 1.00 1.74 1.9! "" • • '8; 1.01 1.81 '" 211 • xl 7.' ... I." 1.97 207 , 

17.1 ... 1.88 , .. !.II! 
S}iX! g .. ... I." 1.71 I.'" " 15.7 . .. 1.61 ,,, 1.91 
81{xl!,'~ ••• .,. 1.58 1.76 I." " II , .. .67 1.60 1.60 '00 

*3)( xl! )( ••• 0.S7 I I.SI 1.70 I.'" • " f1 9.0 0." Ui7 1.17 1.38 • X l!~ ••• 0.1> 1.81 , ... 1.59 , !, 9.' ." 1.37 1.56 1.66 '. x2 ~ 
•. , 0.58 ' .88 1.56 1.60 , " 7.7 ." 1.42 I." 1.73 

\!')x! --,1 .. ." 1.10 I." 1.89 , .. ." 1.16 1.36 1.46 - --
""lin ... :"kod -." 5ped.>.1. 

' 48 
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THB CARNIWUI: STEEL OOll4PANY, LLMlTEO. 

ULT[MATE STRENGTH OF HOLLOW OYLIN-
DRIOAL AND HOLLOW RECTANGULAR 

CAST IRON OOLUMNS. 

Ultimate Strength in Pounds per SqulIre Inch, 

CY I.I:-;'I)IUCAI. COLU)[XS. RF.C'TAI'GUI.AII, CoLUMSS. 

~u .. 1wI"" 1'\.1 .. s._ II. Ioo.rill(: :s.urt """"'" Pil l Squn: PI. a..n:tc 
80000 80000 80000 80000 80000 80000 

I +(!~!!~ t+S<t2~ )~ t~21) ' 
8OOd' \600d" 4ood " 

I+S(\ 2Jl~ 1 +9l12 1~ 1+ 81121)J 
3:2004" !kOOd ' l600d' 

I_ Length Qf Column, in fttl, 
d_ Extenud di!lmC1er o r JelL't side of rectangle . in inches. - CTIJIDlKI' rotuxn. U CUJGnlIIXlLt1IB. 

I 111_ SUtqIl II 1_ JIOr ... , ... tilLaalO SInoIcIl Ill ...... III. iA. 

T . ~ ... , .. 
PilIoWc· = ..... ' rIa ..wc. - .~ .--

1.0 67800 "'" "'" "'" "'" """ 1.1 .,",0 80300 '57" - .,," -I.' "'" 57'" 02600 87000 61~O 57" 1.3 SIMG ,"50 49740 65WJ "'" ,,'" 
1.4 59140 "''' <8900 "'" ,mo ."" I.. .,'" ' 9171l " .. """ ,,'" "''' I.' '''SO "''''' 41'" "'"' 52681) 473"" 
1.7 "'" 44940 '.210 57'" ... 5O ",., 
1.8 "'" 42670 ''''0 56' 70 ""'" 42670 

I.' '''00 4.0/i10 ",.., """ ."" 40510 .. 46510 "'50 ",., 519100 " .. "''' ., .. "'" .,,,. 
""" 50180 " ' 80 ..", 

t2 ... .,., "'" ,,,"' 48400 '"OO '''OJ ' .3 ",,"' ."" "''' "670 "'" "'" ., 
""" 31810 .... ...00 ."" 31310 

'.5 '''50 211770 """ "'" """ 207" , .• '8000 28320 ""'00 ",.. 38770 '8320 ., 
""'" ",,, 22070 40320 "''' '6950 

'.8 .,,"' 2567' ...., 3887' 8092' 2567' .. 31820 "'" 1980l '''70 .... 244" ., """ "'" 1887' S6If0 ' 8'" "'" ., "'to "'" "'" 848'0 21150 "'" .. 281.0 "'" 170i0 "'"' .... "'" S., 27tl8O .... 16260 ".., ",., "'" •• 25970 1Il0l.10 15500 1I1~0 ".to 19410 -- - --

I ". I I 



THE CARNEOlB STEEL COMPANY, LIMITED. 

Sar8Loads, in TO)19 or 2,000 Lhs., for Hollow Oylindrica.l Oast Ito, Collnm$. -: lill LUG'll or OOLum .. II nn. I,~I.?~~ 
06&11., ~ 8 \,!£h~!-h14dl1 6d~h~I ,21 1,24 lr"'I.r,foot ~ - ~ 1M , .... lou. Toiii:' liiL . .,.... 1 .. 1-. ;"MI.~ 

6 ~'26.~ 23,~ 20.1 17.~ 15.~ 13.2J, 11.5; . . .. 8.6 26.95 
6 )( 37.' 33.0, 28.8 ,.. 1 21'7 ta9 m . '1' . I" .&09 6 J1I (2..71 37.6 32.8 28.5 24. 21,5 18.8. . . . 14.1 43.96 
'I , ,,.~ .1.' sa. '1.8 27.6, 24.0 '1.0 . . . . 1>7 ".01 
6 1!~ 52. 46.040.1 34.8 30.2 26.3 23.0. , . , 17.2 53.76 
7 J':-

1

47, 43.1 38.5 U.3 30.4 26.9 23.9 21.; 18.9 14.7 45.96 
7 I 61.1 65.2 49.3 43. 88.9 SOU 30.6 27.1 24.2 18.9 58.90 
, I" 57.' 611.8, ...... ~ ".837.9 83.', 29.9 26.'''8 ".17 
8 J:1 57,91 53.3 48.6 44.1 89.735.882.2 28.9 26.1 17.1 53.29 
8 I 74.6: 68.7 62.5 &6. 51.1 46,0 41.4 37.3 88. 22.0 88.M 
8 I'I 89.~ 82.8 75.5 68.4 61.7 1iS.5 49.9 H.9 (il. 26.5 82.71 
9 \ 68.1 63.6 58.9 54.21 49.6 45.2 41.2 87.5 3{'1 19.4 60.65 
9 I ss.~ 82.3 76.2 70.0 6.\.1 58.4 53.2 48.4 44.1 25.1 1 78.40 
9 1)4 too. '99.6 92.2 84,8 77.6 70.S 6'-' 58.7 53.4 3Q.4 94.94 
9 l'~ I23.SI15.7107.1 98.5, 90.1 82.2 74.S 68.1 62. 35.3 110.26 
9 IU 139,1>1130.5120.8111.1 101.692.7 84.4 76.8 69. 89.9 124.36 

10 I IOU 9:;,9 89.8 &16 77.4 71.5 65,8 60.5 55. 28.8 88.23 
II) I 'i' 123.3116.5109.1101.6 94.1 86.S 79.9 78.4 67. 84,4 107.23 
10 1~ 143.7135.S 127.3 118..5 109.iI01.2' 93.2 85.6 18. 40.1 124.99 
10 I;I( 162.7153.8144.1184.1124.2114.6,11)6.5 97.0 89.1 45.4 141.65 
It I 114,SI09.4103.5 97.3 91.0 84,8 80.2 73.1 67. 31.4 98.03 
II l:i 139.9 ]33.3 ]26.1 118.6110.9103.3 97.S 89.4! S2. 88.3 119.46 
11 1!4163.5155.9147.5138.6128.7120.S114.3104,1 96. 4 H.S 139.88 
II 1}( 185.7177.1167 .5157.5 147.3137.2129.S118.3109. 50.91158.68 t I 2 ,206.6196..9'186.3175.1163.8152.6144.. 131,11 121. 56.6 176.44 
12 I 128.0122.9117.2111.011)4,.798.4 92.2 86.1 80. 34.6 t07.1i1 
12 I J( 156.4150.1143.1135.7127.9120.2'112.6105.2 98. 42.2 131.41 
12 I'f 183.3175.9167.1159.0149.9140.9132.0123.3116.. 1 49.5 154.10 
12 1¥ 208.7200.4191.0 1St. I 171).716004 150.3140.5131. 1 56.4 175.53 
12 2 ,232.7223.4213.0201.9190.4178.9167,6156.6146. 1 62.8 195.75 
13 I 14\.2136.8130.7\24.7118.5112.1105.899.5, 93. 37.7 117.53 
13 I J( 172.8166.8160.01112.7145.0137.2129.4121.8114. 4 46.1 143.S6 
13 I'~ 203.0195.9187.9179.3170.3161.1152.0 143.1184. 64.2 1l18.98 
13 I}( 2:31.6223.6214.52Q.1.71!14.4 183.9173,5163.3153. 61.9 192.88 
13 2 m9249.9239.7228.7217.32D5.5193.9182.5171. 69.1 215.56 
14 [1 164.3149.6,144.3138.5132.3125.9119.6113.1 106. 40.S 127.60 
14 11( 189.2183.4176.9169.7162.2164.4146.5188.6131. so.1 156.31 
14 1'~ 222.6215.S208.II99.7190.8IS1.7172.8163.1164. 1 68.9 183.67 
14 1U 2&4.4246.7237.9228.3218.1207.6197.0186.5176. 57.' 210.00 
14 2 284.8276.2266.4255.6244.2232.422£1.6208.8197. , .. 235.12 
11) I 1167.41£2.9157.8152.1146.0139.7133.3126.8120. 4 44.0 137.28 
t5 I!( 205.5200.0 193.7186.7119.3171.5163.8155.7147. ".0 168,4S 
151M" 242.1235.7228.2220.0211.2202.1192.SI83.5I74. 63.6 198.74 
15 l-l(m.?269.SUI.32M.9241.9~1.4221).7210.1199. 72.9 '27<5 15 , 310.8302.5 29J.0282.5 271.2 259.5 247,5 235.6223. 81.7 254.90 

.50 



THE CARNEGIE STEEL COMPANY, LIMITED. 

EXPLANATION OF TABLES ON 

BEAM BOX GIRDERS. 

An economical style of box girder, well adapted for short 
spans, is one composed of a pair of I· Beams with top and 
bottom flange plates. Such girders are commonly used for 
supporting interior walls in buildings. The tables are prepared 
to conform to standard sizes of I-Beams. 

The values given in the tables are founded upon the moments 
of inertia of the various sections. Deductions were made for the 
rivet holes in both flanges. The maximum stress in extreme 
fibers was limited to 13,000 lbs. per square inch, while in the 
tables on rolled steel beams a fiber stress of 16,000 lbs. was used. 
This reduction was made in order to amply compensate for the 
deterioration of the metal around the rivet holes from punching. 

Box girders should not be used in damp or exposed places, 
since the interior surfaces do not readily admit of repainting. 

EXAMPLE. 

A 13" brick wall, 15 feet high, is to be built over an opening 
of 24 feet. What will be the section of the girder required? 

Answer :-Assuming 25 feet as the distance, center to center 

of bearings, the weight of the wall will be 25X I 5X I 2I=45,375 
lbs., or 22.68 tons. 

On page 153, we find that a girder composed of two 12" 

beams, each weighing 31.5 lbs. per foot, and two I4" X YzI 
flang,e plates will carry safely, for a span of 25 feet, a uniformly 
distributed load of 22.87 tons, including its own weight. De
ducting the latter, 1.42 tons, given in the next column, we find 
21.45 tons for the value of the safe net load, which is I. 23 tons 
less than required. From the following column we find that by 
increasing the thickness of the flange plates lr/ I we may add 
1.52 tons to the allowable load. This wi ll more than cover the 
d ifference. I-fence the required section will be two 121( beams 
3 I. SIbs. per foot, and two 14" X ..(r/ I cover plates. 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

BEAM BOX GIRDERS. 
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED. 

2-10" I- Beams and 2 Plates 12"xlf " , 

.cr.5~!~ 

Dr 10" 
2 PIau, I-BEAlIS 
12X~ 25.0 Ibs. 

per fool 

'c: ~'O~ "" :.:e'c: 
10, 

" "'f:~ !i ;;; -
~~g ~~ ~~ 'bO;.a"' 

8"$ g" .s~ -~ 
~'~C':f .9.s '"0'="'; "c; I:I .!! 

.s~ !l 1" _ ;.S~ !~3 
_ ..... ~ 

" 
.. 0 _ . _ cd 

"fo~tb 
s'~ ~.~ ~ 1::-;;-0 ~ d -a 

'iI) e ~ 
8'~ 

. ;g.s ' bo~g ~.S ~ ~:.~ ~ :::I e: ~ --o 1;N' U~ ~::! ] " .-g.o ~~ -- p~~ .... ~ 

~ ~~~ .~.~ ~" g .!'! 
~.s 

"' ~ :::I'5b ~ .:; 

10 39.00 0.47 2 .65 0.02 
11 35.46 0.52 2.41 0 .03 
12 32.50 0.56 2.21 0.03 
13 30.00 0 .61 2.04 0.03 
14 27.86 0 .66 1.89 0.03 
15 26.00 0 ·70 1.77 0.04 
16 24.38 0 .75 1.65 0 .04 
17 22.1}4 0 .80 1.56 0 .04 
18 21.67 0 .84 1.47 0 .04 
19 20.53 0 .89 1.39 0.05 
20 19.50 0 .94 1.33 0.05 
21 18.57 0.99 1.26 0.05 
22 17.73 1.03 1.20 0 .05 
23 16.96 1.08 1.14 0 .06 
24 16.25 1.13 1.11 0 .06 
25 15.60 1.17 1.06 0 .06 
26 15.00 1.22 1.02 0.06 
27 14.45 1.27 0 .98 0.07 
28 13.93 1.31 0 .95 0 .07 
29 13.45 1.36 0 .91 0 .07 
30 13.00 1.41 0.88 0 .07 
31 12.58 1.45 0 .86 0.08 
32 12.19 1.50 0 .83 0 .08 
33 11.82 1.55 0 .80 0 .08 
34 11.47 1.59 0 .78 0.08 
35 11.14 1.64 0.76 0.09 
36 10.83 1.69 0.74 0.09 
37 10.54 1.74 0.72 0.09 
38 10.26 1.78 0.70 0.09 
39 10.00 1.83 0 .68 0.10 

Above values are based on maximum fiber stress of 13,000 lbs. per sq. in . : ti" r ivet holes in both flanges deduc ted. W eights of girders correspond to 
eng ths , center to center of bearings. 
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TRlI: CARNEGIE STEEL OOMPANY, LIMITED. 

BEAM BOX GIRDERS . 
.... ~IE: LOADS IN TONS, UN'~ORMLY QIISTRIBUTEO. 

2-12" I-Beams and 2 Plates 14" X J{fI . 

63.6r. 
6 7.'18 
52.96 
48.88 
41:1 . 39 
42.37 
39.72 
37.38 
3r. .30 
33 .45 
31.78 
30.28 
28 .89 
27.63 
26.48 
26.42 
24.44 
23 .64 
22.70 
21.91 
21.18 
20.60 
19 .88 
19.26 
18.69 
18.18 
17 . 66 
17 . 18 
16.72 
18.30 

0.61S 
0 .72 
0 .78 
0.86 
0.91 
0.98 
1.06 
1.11 
1.18 
1.24 
1.31 
1.37 
1 .44 
1.110 
1 .117 
1.63 
1.70 
1.76 
1.83 
1.89 
1.96 
2 .02 
2 .09 
2 . 16 
2.22 
2 .29 
2.36 
2.42 
2.48 
2.M 

,~ ,."" 
4O.01bo. ..... 

3 .76 
3 .41 
3 .13 
2 .89 
2 .68 
200 
2.34 
221 
2 .08 
1.97 
1.88 
l.79 
1.71 
1.63 
1.r.8 
1.IS0 
1.44 
1.39 
1 .34 
1.29 
1.26 
1.21 
1.17 
1.14 
1.10 
1.07 
1.04 
1.01 
0 .99 
0.96 

, .... 
t4XX 

rJ7.17 
rJl.98 
47.6rJ 
43.98 
40.84 
38.12 
3rJ . 73 
33.63 
31.76 
30.09 
28 .rJ9 
27 . 23 
2rJ.99 
2486 
23.82 
22.87 
21.99 
21.18 
20.42 
19 .72 
19.06 
18.44 
17.87 
17 .33 
16.82 
16 .34 
IrJ.88 
lrJ.4~ 
16 06 
14.66 

...... . 

n 
0./'j7 
0 .63 
0 .68 
0.74 
0 .80 
0.86 
0.91 
0.97 
1.02 
1.08 
1.14 
1 . 19 
1.26 
1.31 
1 .36 
1.42 
1.48 
1.~3 
1.69 
1 .66 
1.";'0 
1.76 
1.81 
1.87 
1. 93 
1.99 
2.06 
2. 10 
2 .16 
2.21 

3 .81 
3.46 
3.17 
2.93 
2 .72 
2./'j4 
2 .38 
2 .24 
2. 12 
2 .00 
1.90 
1.81 
1.73 
1 .66 ,., 
1.62 
1 .46 
1 .41 
1.36 
1.31 
1.27 , ., 
1 . 19 
1.16 
1.12 
1 .09 
1.06 
1.03 
1.00 
0.98 

,.' ,.-
3U) .... .,,,,,-

0.03 
0 .03 
0.03 
0 .04 
0 .04 
0 .04 
0 .06 
00' 
0 .06 
0.06 
0 .06 
0 .06 
0 .06 
0 .07 
0.07 
0.07 
0.08 
0 .08 
00. 
0 .08 
0.09 
0 .09 
0 .09 
0.10 
0 . 10 
0.10 
0.10 
0.11 
OU 
0 .11 

Above valu ....... bu<d on mnimum fiber •• reo. of 'J,OOO lbo. ~ "'I . in . : 

II" ri.~. hoI • • in both hna;eo dtducoed. Weia:hts <I: it,d ..... "", ... pond '0 
eDM;.h., «,,'er '0 ~.nt.r of ...... ri"&". 



THE CARNEGLE BTKEL OOMPANY, LWITBD. 

BEAM BOX GIRDERS. 
SAri: LOAD S IN TO"S. U"I'OAMLY OISTAI.UTItO. 

2-15" I-Beams aDd 2 PlaIet 14/1 X Jill. 
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THB CARNEGIE STEEL QOMPANY, LIMITED. 

BEAM BOX GIRDERS . 

. .. ' E LOADS IN TONS , UNII'OR"'LY D ISTR I BUTED. 

r"''''"' 

fi • II 
,r • ' , ",' 

"- ,.- ,,, .. ,.-
l1X~ 

• n. t6xM 
., . .. ,~ ...... 

1 

• '" f, 
, :- ,J>'a'JI l, ~ t~l h lji .l~ -- !l. 1J; -. il U; !~ 

" h' t~i :a~~ 1:t''5 iji -;!-1 iU H· '",;iii "i 1,:1 '" " .1- -1 'j i!=. '1- ]'-i, • • 'I .!!._ 'I; 

J ,~ a: 1'<1 Hi 1- Hi .' I-• • ,!l.!! 

10 168.69/ 0.9S 8.62 201.06 1.22 ,., 003 
II 1 53.28 1.08 6.93 182.77 1 .36 S .IHi 0 .04 

" 140.49 1 . 18 6 .43 167.64 1 .47 6.01 0 .04 
13 129.68 1.27 6.01 164.86 1 .69 lUi4 0 ,04 
I. 120.42 1.37 4.86 143.61 I 71 6.16 0 .06 

" 112 . 38 1.47 4 .31S 134 .03 1.83 4.81 0 .06 
I. 106 37 1.67 4 .07 126.88 1 . 96 4.00 0 .06 
17 99 . 17 1.68 3.83 1\6. 27 2.08 4.24 0 .06 
I. 93 .66 I 7. 3 .62 111 .69 2 .20 4 .00 0 .06 
I. 88.73 1 .86 3.43 100.62 2 . 32 3 '6' 0 .06 
20 84 .29 1.96 3.26 100.G3 2 .40 3, 0 0 .07 
21 80.28 2 .06 3.10 96.74 2 . 67 343 0 .07 
2. 76 .63 2 . 16 2 .96 91.39 2.' 3 .28 0.0'1 
23 73.30 22. 2 ,83 8742 · ., 3. 13 008 
24 70.20 2 .30 2 . 72 83 .78 2 .94 3 .00 0 .08 
o. 67.44 2 . 40 2 .61 80.42 3 .06 2.88 0 .08 
2. 64.84 2 . 0~ 201 7733 3 . 18 277 0 .09 
'7 62.44 2 .64 2 .41 74.46 3.30 267 0 .09 
2. 60.21 2 .74 2,33 71.80 342 207 0 .09 •• 08 13 2 .84 2 . 20 6934 3 .00 2 .. 0 . 10 
30 06.20 2 .94 2 .17 67 .02 3 .67 2.40 010 
31 04.38 3.03 2 . 10 64.86 37. 2.33 0 . 10 
32 02.68 3 . 13 2 .04 62.84 39' 2 .. 0 , 11 
33 01.09 3 .23 1.98 60 .92 4 O' 2.18 0 . 11 
34 49.08 3 . 33 1.92 09.14 4 . 16 2.12 0 11 
so 48 . 17 3 .43 1.86 07.44 4 .28 2.06 0 . 12 

" 46.83 3 .02 1.81 00.86 4.40 2 .00 0 . 12 
37 40.06 3.2 1.76 04 .34 4.63 1 . 90 0.12 
3. 44 .36\ 372 1.72 02.91 4 .60 1 . 90 013 
38 43.23 3 .82 1.67 0 1 .06 4.77 1.86 0 . 13 

Abov • ..o.lu .. are baMd On mu;mu,n libec ot.-u. oll~""" lbo. pe,- 1<1 . in,; P" rive. hoi .. in boch ~<>n~uc.od. W.ia:hts of lII'rd . ... co<.-upo<><i to 
"Da:,h .. ceD,,,' 10 cen ... of . • 
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THB CARNEGIE STEEL COMPANY, LWlTED. 

BEAM BOX GIRDERS . 

• AI<I: ~O"'Da IN TONS, UNI'ORMlY DISTRIBUTI:D. 

, .," 
t&X~ fi ." ,.-

f!O.Olk .. ,~ 

A!>oy.o .... lun are hued on mu.iO\um fiber .IIas of ':),000 It.. per oq. In : 
I I" ri.el holo in \:w>.h flan& .. deducted. WeilhlS of ,i«l.'" corrupood LO 
k"ll,h_, <en •• , '0 ceb,e, of bearinliO. 
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THE OARNXQIB: 8TICEL OOMPANY, LlldITED. 

EXPLANATION OF TABLES ON RIVETE D 

PLATE GIR D E R S. 

Rh·cted girders arc used "here rolled beam" Ilre insufticient 
Co carry the load. On I)(IKe $2 of the hlh~ml'h plates" 111 lJe 
fGund illustrations of various fomls of meted g'rdent The 
flC(tion~ with single web; arc more economical than tho-<e wiill 
double wehs 00"\ girder., but the Illller are ~;lTer late1"311),. and 
,h,>uld alwa)"$ IJc u;,ed "here great lenglh of $I)II.n reo:luir~ a 
"ide top flange. If Ihe ~'rdeT i~ not heLd in pcNlion ~idcwar", 
the proportion of length of '1)811 10 width of .Iange _hoold not 
eM,ccd twenty, wnhoul making pTO'·'-lOn (or ~lIch onC ... Q<,C hy an 
ndditlOll of melal in Ihe ~omrTC>..>ion flange beyond that required 
h,. lhe table. 

The web of the gird~r ml1 ~t be made of su~h thi~knc>s tbat 
there will be no tendency to buckle, and that Ihe venieal shear, 
ing ~tress per square inch "ill not exceed 10,000 pounds. This 
shearing stress is greatest near the sUIIJlOrt5 and is obtained hy 
dividing half the load up"n the girder (provided the load is 
.ymmctrieally applied) by the web 5«(ion. The Ii"'t condition 
(security against buckling) is attained when thi~ Ihearing stress 

J l,ooo 

docs not exceW 1+ d'~n which d represeDts tbe 
"j,QOOtr-

depth of web in clear of tlange of ~iroer, amlt the thi~kne5S of 
one web plate in inche!:. Ordinarily this formula gives a lower 
5t""5 per square inch thlln 10,000 pounds, 50 that both condi
tio!!s a ... lbuall,. aualned when tbe fir;t i~, Instead of increasing 
the thi~kne,;; of the web, it may bestiffened by meallJ oh~nical 
angle!: ri,'eted to it at proper imeTYals. The-..e llltter shoold 
al,,'a)"3 be less than the depth of the girder, It lea_t ne:lr the 
end~. but toward the middle of the girder the ltilTencB may be 
1'1~~e<1 further al)ll.rt or enti ... ly omitted. Stiffeners Ilxlllloi always 
he u...e<l at or near the supports, and at any other point where 
Ihere is R concentmll<;>n of hC:l"y load.'!. The duly of these 
$Iiffencrs in such ca.es is I wofoM; first, to prc'·ellt buckling of 
the ,,·eb; 5«Ond, 10 tranSm't the shear to the web by means of 
the ahutting areas Ilud Ihe rivets, both of which must be suffi
cient for the purpose, 

The ril'eli gel\{'~lly ohoulll ill' K" and the ~JlIIcing in flanges 
ought nnt to ex~eed silt inchCOl, .nd sbould be elo...cr for heavy 
f\ange~; but in al\ eases it should be dose at the ends, .. ,. three 
in~hes fnr a distance e'lual \o the depth of the girder. Where 
loads are great, e~pec:ial cakubtion for ri "ct spacing should be 
made allowing 9.000 pOllnds per square inch for shearing and 
18 ,000 pounds pcr lIqullre ill~h for bearing. 

The unsupponed width of flange plates, subjected to compres-

'.7 



THE CARNEGIE STEEL COMPANY, LIMI'rEl.). 

'sion, should not exceed 32 times lheir thickness, nor should the 
flange plates extend beyond the outer line of rivets more than 
five inches nor more than eight times their thickness. 

The term' 'flange," as applied to the riveted girders, embraces 
all the metal in top or bottom of girder exclusive of web plate; 
or, in the case of a rolled beam or channel with top and bottom 
plates, all the metal exclusive of that part of the web between 
fillets. ~ 

Girders intended to carry plastering should be limited in depth 
from out to out to lIJ of the span length (71i II per foot) ; other
wise the deflection is liable to cause the plastering to crack. 

The following pages, Nos. 159 to 162, inclusive .. furnish a 
ready means of deterlhining the sections of plate or box girders 
necessary to carry specified loads for spans varying from 20 to 40 
feet, center to center of bearings: • 

The "Safe Loads" are given for the section shown, and in 
columns headed "Increase in Safe Load" is given the increase 
in safe load for each T'-r/I increase in thickness of flange plates. 
The flange plates may be altered in width and thickness, pro· 
vided the section remains the same as that required in the table 
and the conditions in regard to unsupported width be fulfilled. 

EXAMPLE OF APPLICATION OF TABLE. 

A 3011 box girder is to carry a load of 80 tons over a clear 
span of 30 feet. What section of girder is required? The span 
from center to center of bearings we will assume to be 31 fect. 

In the table, page 161, the safe load for this span and for the 
girder shown is found to be 62.96 tons including weight of 
girder, which latter, according to the table, may be assumed at 
about 3.5 tons. The total load to be carried is, therefore, 83· 5 
tons. The increase in safe load for ":'11 increase in tbickness of 
fl8nge plate given in the table is 3.70 tons . . The thickness of the 
flange plate is then obtained as follows: 83.5 ton5-62.96 
tons=20.54 tons. This+ 3.70 tons is very nearly 6. Each 
flange plate, therefore, must be increased by ..frrll, making a 
total thickness of flange plate of ~i ". 

The section of the girder is then composed of two 3011 X Jl,1I 
web plates, two 1611 X~" II flange plates (which could be made 
18" X tt" or 2011 X ~ ", etc. -see previous note), and four 
3VzIX3}1zIX}Iz" flange angles. The shear in one web is 

83· 5 X 2'~or 2,785 pounds per square inch, which is also safe 
2X2X30X 12 

II ,000 
against buckling, since it is less than 1-f--.-.c:I..z _ which, in 

3,ooot 2 

this case, is 5,000 pounds. 
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TliE OABNICOIE R<r~:F:L COMPANY. LIMITED, 

PLATE GIRDERS. 

IIAFE: LOADS IN TONS. UNIFORMLY OIIlTRIIIUT£D . 

I , ,," I 
l ~ 

i! ~rL ~ .' ; 
, c., 

'so!! ~ 

~ 1-,:-.• --T---'T,]""""""fh""'-;-I;-I.. l' .-~; I~ 
g l;a . !. :I;~ .~11! ].~. ~. !I;~ :;~~ 
~ iIi tiig ... 1".iI ~ft ~ilW n' j 

:i ~ .. ~ ]1!-; 3'11' ! .. ~ l;E 
20 81.18 
21 77.82 
22 73.80 
23 70.60 
24 67.66 " I ,4.0, 
26 62.45 
27 60.14 
28 57.99 
29 55.99 
80 64.12 
81 52.88 
32 50.74 
8ll 49.20 
34 47.76 
85 46.39 
86 45.10 
87 43.88 
38 (2.73 
39 41.63 
40 40.59 

1.62 
1.69 
1.76 
1.86 
1.93 
2.01 
.07 
2.14 
2.21 .'1 ." 2.45 
2.52 
2.59 
2.66 ", ", 2.90 
2.97 
'.114 
3.11 

' .00 •. ,. 
<6, 
3.47 
'.32 
3.19 
'.07 >0, 
2.86 
2.75 
'00 
2.57 
2.50 
24' 
'34 
228 
2.22 
&16 
&10 
2.05 
'00 

.115 

.05 

.00 

.06 

.06 

.06 

.G7 

.07 

.G7 

.o? 

.1\8 

.08 

.OS 

.08 

.1\9 

.09 

.09 

.1\9 

.10 

.10 

.10 

91.71 1.70 uo I .05 
87.M Li7 4.20 .05 
83.37 1.84 4.00 .06 
79.74 1.95 3.83 .06 
76.42 2.02 3.67 .06 
73.36 2.09 3.62 .06 
71).64 2.17 8.39 .m 
67.93 2.24 3.26 JJl 
65.5(1 2.31 3.15 JJl 
63.25 2.42 8.03 JJl 
61.14 2.49 2.94 .08 
59.16 2.56 2.85 .08 
57.32 2.64 2.75 .08 
&5.58 2.71 2.67 .08 
r.a.94 2.78 2.59 .09 
52.40 2.85 2.52 .09 
50.95 2.96 2.45 .09 
49.57 3.03 2.88 .09 
43.27 3.11 I 2.31 .10 
47.03 8.18 2.25 .10 
45.85 3.25 2.21 .ID 

The above valu~ are founded on the moment.'! of inertia of Ihe 
M:clion5 using a maximum fiber st re$S of 13,000 Ibs. per square inch; 
tI" ri"et holes in both nanges deducted. Weights of girdeu 
wrrespond to lengths. <;enler to ~nter of bearing~ and include ri.et 
hc:'lds, stiffeners and fillers. 
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Till: 0 IIIlITBD. 

PLATE GIRDERS . 

• lIIr~ LOIilOS IN TONS , UNI'ORMLY DISTRI.UT~D . 

• q i • • • • • • h -r ~ , 
;, 

" ~ 
!.' { 

~ 
, , ~, • , • • : 

" 1.77 .... .05 2.72 ." .06 

" 1." '.58 .05 ... ." .06 

" 1.92 '.87 .06 ." 6" .., 
" 2.04 4.18 .06 3.12 .... .., .. 2.17 UI .06 S ... '" .W 

" >1, 3." .06 3.86 '.86 .W 
26 , ... 3.70 .., 3.4, <I' .08 
'ZI .0, 3.56 .., 3.59 '.97 .1l6 
28 2.41 3.43 .07 '" '.18 .08 

" , ... '" . 07 '-" . ... ." 30 2.60 3.21 .1l6 '.00 4048 .09 
3\ <6' ". .08 4.12 '.32 .09 
32 !.71i 3.00 .08 .... 4.2 • .\0 
33 <6' 2.91 .1l6 4.3.5 '.07 .\0 .. ." ." .09 4047 ... .\0 
35 ... " . .09 4.59 3.83 .\0 

" 3.09 ... .09 4.16 3.73 .11 
37 S.16 2.59 .09 '.97 3.62 .11 

~\ 3" I 2.52 .\0 .. " 8." .11 
8.SI 2.47 .\0 '" 3.43 .12 

" 8." ... .\0 '.23 3.35 .12 , 

The above value'!. are founded on the monlentl or inertia of the 
sectiOll5 using a muimum fiber stres.s or 13,000 Ihs. per ~uarc illeh; 
flU rivet ho~ in both flanges deducted. Weight5 or girde .... 
correspond to lengths. ~nter 10 center of bearings and include rivet 
heads. Itiffeners and tillers. 
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THE OARNEGIE STEEL COMPANY, LIMITED. 

BOX GIRDERS. 

S'-FE to.-OS IN TONS, UNIFORMLY OISTRI8UTEO. 

20 97.59 2.13 
21 92.94 2.23 
22 88.72 2.32 
23 84,86 2.45 
U 81.32 2.54 
25 78.07 2.64 
2tI 75.07 2.U 
'n 72.29 2.83 
28 69.70 2.93 
29 67.30 3.0& 
30 65.0& 3.16 
31 62.96 325 
32 61.00 3.35 
33 59.1. 3.SO 
34 57.40 3.54 
35 55.76 3.64 
36 54.22 3.76 
37 52.75 3.86 
S3 51.36 3.95 
89 50.04 4.05 
.0 48.80 4.15 

5." 
'" 5." 
'.98 ,." 
4.59 
4.41 
,.U 
4.10 &9, 
<6. 
3.70 
3.58 ." 3.38 .. , 
>1, 
>0' '.02 
'.94 
2.86 

.07 

.67 

.08 

.08 

.08 

.09 

.09 

.09 

.10 

.10 

.10 

.11 
.\1 
.11 
.12 
.12 
.12 
.13 
.13 
.13 
.14 

ISO.2 2.44 
12-&.0 2.55 
118.3 2.66 
113.2 2.8lJ 
108.5 2.91 
100U 3.03 
100.1 3.\4 
00.4 3.25 
93.0 3.36 
89.8 3.50 
86.8 3.61 
StQ 3.72 
81.4 3.83 
78.9 3.% 
76.6 4.06 
7H 4.17 
7'"2.3 4.31 
70.4 4.4\ 
68.5 4.53 
66.7 4.65 
65. t 4.76 

7.95 
7.58 
7.22 
690 
'.62 
<as 
.12 
5." 
<67 
5 .• 8 
5.29 
5.13 
•. 97 
'.62 
'.67 
'.53 
HI 
'.30 
4.18 
4.07 
3.97 

.09 .'" .09 

.10 

.10 

.11 

.11 

.\2 

.12 

.12 
.13 
.13 
.14 
.14 
.14 
.15 
.15 
.16 
.16 
.17 
.17 

Thc n\X)1.'C ,<alues are founded <)n the momcnts of incnin of the 
sections U!;ing n maximum fiber stressor 13.000 Ills. per square inch; 
H" ri"cl holes in both Aange~ deducted. Weights of girders 
correspond to lengths. center to ,eme. uf bearings and include rivet 
heads, stiffcllcT'l nnd tillers. 
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THill OAH:-1hU[F !'rn;~:J. COMPANY, LrKITED. 

BOX GIRDERS. 

.A,e 1.0"'0& IN TONS , UNifOR MLY DISTRIBUTE:tI. 

-
~ 

J H 
, , , j , • • 

1 l : • • t 
~ h I; , ,; • i • 

" • :~ 

• • It , s.: ~: 

h " • E 
. ;.. ,. ~ : • -;,- ~ 

LJ ' L • ~ 11 , ~ i!; ~ -. , , 0 

J ' . ]'. t!fI .. t ']'j -Ylt 
J 1~ • il" _'I:.. J 

1 .. · . 1 -eo lIt }t'iiI "'j 111 il 'lbl WI • . r Ui. I!- _ _ H 2.1 _.!-3 .!!;!~ 

" 18U .. , 10.M! .10 ..... ." 15.~5 .\8 

" 176.2 .0. ]0.10 .11 271.7 3.91 15.09 .1' 

'" HIS.! ". .... .11 259.3 .. OO '4.41 ... 
'" IIW1.S 3.86 9.22 .1' 248.0 4.80 11" .16 

" ISU S.49 &84 .1' 237.7 4.48 \3.2\ ." .. '48.0 , . ., &.8 .1' m.' '.86 12.68 .16 

" '42 , S.16 &18 .1' 219.4 '.83 12.19 .17 

" 131.0 ... 7.86 .1. 211.S '.00 11.14 .17 

" 1"1 '.113 7.57 .14 '113.8 6.17 11.52 .18 .. 127.6 .16 7>1 .16 19<7 '.39 10.93 .1' 

" 1"" •. " 7.116 .1' 1",' 6067 1'" .19 

'I 119.3 ·U5 '83 .1' \84.0 6.74 1D.22 ... 
" 115.1 .... '53 .1' 118.. 6.91 '.00 " " 1I11 4.14 ,., .17 1'" .... , ... .21 .. 111&8 '.87 .,. I .17 167.8 I 6.25 '.32 .22 

" \05.7 '.00 <0" . 18 163.0 ... DO • '" .. 102.8 6.17 '.90 .1' 168.6 '.86 &80 ." 
" 100.0 6.31 6.74 .1' 154.2 .... 8.67 ." .. 97.' S.U .-" .19 1"1 '.90 "" .,. 
" 84.' '.58 &.44 ... 146.3 7.16 &1' .,. 
" 92.5 671 '.30 ." 142.6 7." 7.112 .26 

-
The nh,)\"c ",..\\1<"1 art: founded on Ihe momtnu of inertia..,f the 

.ection. ""1Il~ a maximum fiber stres of IJ.OOO Ibs. per square inch; 
tI" rivet holes in bolh flanges deducted. WeightJ of girde,." 
COI'Tesl~)nd tn lengths. renter to center of bearing~ and include ri'-eI 
h....u~. Itillcllo:n; and J,llt:n.. 

1 >p' I 



I -BEAMS AS USElD IN FOUNDATIONS. 

METHOD OF OALOULATION. 

The k no\\'n quantities in Ihis calC'l,lalion are the load (lJ on 
the column, in tOilS. the aliowaNt hearing capacity pcr square 
foot of ground, III tons, (b), and the projections),. I)', 1''' III feet 
for the ,'0.;0,,$ tiers of beams. 

Figure the !Cparnlc areas covered by the ~ucce~i"e tiers of 
burns. and divide the load on the column by these areas. T he 
quotients will gi"c thei r respect;' -c llre5$ur~ b. b', b" per square 
foot . Auume auy sp''Icing. in inehc~, genemlly greatest for tbe 
lower tier of beams, a.."'ld about 9" for the top rourK. 

Find the corresponding fi~:ure for $II(h sr-cing and pressure 
in the table. and mull;II\Y it by the fOrTe5pontiing projection. 
This product will g;'-c the modulus, ~I 

In the ,able of moduli find the beam COI'1'e$ponding to this 
product. 

FOT any Olher "pacing or pressure than those l;:iH!Il , find ~I 

from Ihe formula ;\1= p ,/ ~h 
" 

EXA~II'LE S][OWI~G Ai'PLICAT IOX OF TA IlLE. 

Let L, SS8tonsl.\.$.$Ume ~j'-6", P'- 5'-j", 1'''- 1'·9'' 
Let b,." j toru J. Then b'= 6 Ions, and '.0" _ 2-\ tons. 

!;,;e IS" ipacing for lower tier or beam. 
•• 12" . , 2<1 

"9" ,. jd 

">ow usinl;: tbe llbo,·e method of ealculalion we ha,·e for the 
respecti ,·e tiers: 

j.S X I . 937_6. 78=~lodu l us corresllOndhll;: 10 12", j l. ; lb. 
beam. 

S. 25 X 2. 4so-I 2.86 ",, ~l odulus corrHI>omlinl;: \0 20". 75 tho 
beam. 

l.iS X4.24J-7.43=~lodulo5 correspotlding to IZ".40 lb. 
benm. 

"'. 
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THE CARNEGIE STEEL COMPANY. LIMITED. 

U •. ' C' "",J ·"·~!" ,,>,,,.W" F-I.~,. t 
:..----p!- - ~ 

c :=::J 
·&t\I~it~;~[~~J~1Rf,~ 

.. 6':':' 

TABLES GIVING THE SIZE AND WEIGHT 

OF BEAMS FOR s~9-12-15-18-24 INCHES, 

b~l TO 50 TONS 'PER SQUARE FOOT, 

AND p~ VARIABLE IN FEET. 

" s 
2.! gl", 

~ ~~ I SPACING OF I-BEAMS. 
~ ~ 

..o.:l 
~ ~~ _ 0 

<0.5 g~ 1 0.;: 
:::8- 15 S:8. ~ ~.~ '" ~.~ 

E-< g. 9" 12" 15" 18" 24" 

~4 ~t 16.263 

A 
------ --- --- -----~-

12 50.00 8.210 I 0.866 1.000 1.118 1.225 1.414 
24 90 15.772 12 40.00 7.730 2 1.225 1.414 1.581 1.732 2.000 

3 1.500 1.732 1.937 2.121 2.450 
24 80 15.231 12 35.00 7.122 4 1.732 2.000 2.236 2.450 2.829 
20 100 14.858 12 31.50 6.925 5 1.936 2.236 2.500 2.738 3.162 

6 2.121 2.450 2.739 3.000 3.464 
20 90 14.412 10 40.00 6.505 7 2.291 2.646 2.958 3.240 3.742 
20 80 13.983 10 30.00 5.982 8 2.450 2.828 3.162 3.463 4.000 

9 2.598 3.000 3.354 3.674 4.243 
20 75 13.007 10 25.00 5.706 10 2.738 3.162 3.536 3.872 4.472 

20 65 12.488 9 35.00 5.755 II 2.872 3.317 3.708 4.061 4.690 
12 3.000 3.464 3.873 4.242 4.899 

18 70 11.683 9 25.00 5.220 13 3.122 3.606 4.031 4.415 5.099 

18 60 11.168 9 21.00 5.016 14 3.UO 3.742 4.184 4.582 5.292 
15 3.354 3.873 4.331 4.743 5.477 

18 

I 
55 10.857 8 25.50 4.776 16 3.464 4.000 4.472 4.898 5.657 

15 100 12.653 8 20.50 4.494 17 3.571 4.123 4.610 5.050 5.831 
18 3.674 4.243 4.744 5.196 6.000 

15 90 12.259 8 18.00 4.354 19 3.775 4.359 4.874 5.338 6.164 

15 80 11.892 7 20.00 4.009 20 3.873 M72 5.000 5.477 6.325 
21 3.969 4.583 5.124 5.612 6.481 

15 75 11.085 7 15.00 3.715 22 4.062 4.690 5.244 5.744 6.633 
15 70 10.862 6 17.25 3.412 23 4.153 4.796 5.362 5.873 6.783 

24 4.243 4.899 5.477 6.000 6.928 
15 60 10.405 6 12.25 3.112 25 4.330 5.000 5.591 6.123 7.071 
15 55 , 9.532 5 14.75 2.8l2 30 4.743 5.477 6.124 6.707 7.746 
15 !~ I 9.270 5 9.75 2.539 35 5.124 5.916 6.615 7.245 8.366 

40 5.477 6.325 7.071 7.746 8945 
15 8.861 4 10.50 2.182 45 5.810 6.708 7.500 8.215 9.487 
12 55 8.445 4 7.50 1.994 50 6.124 7.071 7.906 8.660 10.000 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

I-BEAMS USED IN WALL FOUNDATIONS. 

METHOD OF CALCULATION. 

Let L=Weight of wall per lineal foot, in tons. 

and b=Assumed bearing capacity of ground, per s'luare 

foot, (usually from I to 3 tons). 

Then -~=vV=Required width of foundation, in feet. 

w= vVidth of lowest course of footing-stoues. 

p=Projection of beams beyond masonry, in feet. 

s=Spacing of beams center to center, in feet. 

Evidently the size of beams required will depend upon their 
strength as cantilevers of a length "p," sustaining the upward 
reaction, which may be regarded as a uniformly distributed load. 

Thus p b=uniformly distributed load (in tons) on canti 
levers, per lineal foot of wall, 

and p b s=uniform load in tons, on each beam. 

The table on the following page gives the safe lengths' 'p" 
for the various sizes and weights of beams, for S= 1 foot and 
"b" ranging from I to 5 tons per square foot. For other values 
of "s" say 15", i. e., 1;11, the table may be used by simply 
considering "b" increased in the same ratio as "s" (see 
example below). As regards the weight of beams, it is advan
tageous to assign to "s" as great a value as is warranted by the 
other considerations which obtain. 

EXAMPLE SHOWING APPLICATION OF TABLE. 

The weight of a brick wall, together with the load it must 
support, is 40 tons per lineal foot. The width of the lowest 
footing-course of masonry is 6 feet. Allowing a pressure of 2 
tons per square foot on the foundation, what size and length of 
I-Beams 18" center to center will be required? 

AllSwer,' L=40 b=2 w=6 S=1 Yz. 
The"efore VV=40-+-2=20 feet, the required length of beams. 

The projection "p" =,Y. (20-6)=7 feet. 

In order to apply the table <Calculated ' for S=I / ), we must 
consider "b" increased in the sanle ratio as "5," z'. e., b=2 X 
1}~=3 tons. 

In the column for 3 tons, we find the length 7 feet to agree 
with 20" I -Beams 65.0 lbs. per foot. 

165 

'. 



THE OARNEGIE 8TUL OOMPANY LU.11TSD. 

TABLE GIVING SAFE LENGTHS OF PROJEC· 
TIONS " p" IN FEET, (SEE ILLUSTRATION,) 

FOR "8"- 1 FOOT AND VALUES OF " b " 
RANGING FROM 1 TO 6 TONS. 

The size of beam for allY olher pressure I, lOUlld or lIlulhplyltl!; 
the projection by Ihe square root of the a'slIIned pres;;"re, ami 
fu,diug' Ihe beam having a proje<:lion corresponding to this 
product under Ihe one Ion col"",,, . 
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THE CARNEGIE STEEL COMPANY. LIMITED. 

BUCK LED PLATES. 

A new form of Buckled Plate. made in long lengths, with 

several buckles to the plate, is shown on opposite page, and is 

manufactured by The Carnegie Steel Company, Limited. In 

this form the plate is usually supported at the two long edges only. 

Buckled plates are used for the floors of fire-proof buildings 

and of high-way bridges. They are usually covered with concrete 

or asphalt and stone paving, etc. They are generally made in 

length and width from 3' to 4'-611 , and in thicknesses of }{i' to 

;Vs /I; they are very strong, as indicated by the following table. 

In order to allow for some deterioration by corrosion, they are, 

however, rarely made thinner than }{ ", while //' is a usual 

thickness for bridge floors. 

There has not yet been a reliable formula devised from which 

tbe strength of buckled plates can be figured, but from experi

ments on plates 3'-0" square, arched 2", and well bolted down 

on all sides, the following table of quiescent safe loads, uni

formly distributed, has been deduced. 

A~roIimate I Safe Lo.d (one-fourth If I 
Thickness. e ghl of 

I 
ultimate load). Per square foot, 

one plate, pounds. pounds. 
pounds. I ---- -

1/.1/ 93. 

I 

10080 1120 A 
· 51/ 116.5 13888 1544 To 
;Vs" 139.5 20160 2240 ---- ---

The resistance of buckled plates bolted or riveted down all 

around is double the resistance of the same plate merely supported 

all around, and if the two opposite sides are unsupported, the 

resistance is reduced in the proportion of 8 to 5. 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

DIMENSIONS OF STANDARD BUCKLED PLATES. 

. ~ No,of oon'tn 
~ Size of Buckle. :0 Q) Radii of Buckle=R. ~.; ~ Widths of Flanges holes per 
~ ~ ~ .8 ~ p:: and Fillets. buckle. 

, ~ Side1. Side W .~.il For L For W ~ J: § End FIgs, Fillets S'de FIgs, For L ForW -=-i- __ . ~ ___ ' ____ . ____ Hand 13. ~ WlandW2_~ 
1 /3'-11" ('-6" 3X 6'-S% " S'-9Vg" 1 to 7 ~ ~ S 9 
a 4,'-6" 3'-11" 3% 8f -9U" 6'-8%" 1 to 6 ~ ~ ~ l' 9 8 
3 3'-11" 3'-6" 3 7'-9X" 6'-3" 1 to 7 II ~ II s S 7 
4 3'-6" 3'-11" 3 6'_3'" 7'-9'/0" 1 to 8 s... ~ " 7 8 
5 3'-9/1 3'-9" 3 7' -IYil" 7'-19." 1 to 8 ,,$ S .~ S 8 
6 S'-l" 3'-9" 3 4'-10%" 7'-1%" 1 to 9 .~.~ .~ ~ 7 8 
7 3'-9" 3'-1" 3 7'-1%" 4·-1Q5~" 1 to 8 ~ ~::ra I 8 7 
8 3'-S" 3'-8" 2 10'_2,,8 10'_2,(0 1 to 8 .;ail,~ ~~ ~ ~ 8 8 
9 2'-8/1 3'-8" 2 5'-5" 10'-2" 1 to 10 ~ ~ ~ : 1 6 8 

10 3'-8" 2'-8" 2 10'-2" 5'-5/1 1 to 8 :: ~~ ~ ~ ~ 8 6 
11 2'-21/ 3'-8" 2 3'-'71A" 10'-2" 1 to 10 ~ :::s: ~ a; 5 8 
12 3'-8/1 2'-2" 2 10'-2" 3/-7~" 1 to 8 .El ~.s B !:- I~ 8 5 
13 3'_0" 3'·g/l 2 6'·10/1 6'-10~ It09.!:o,sf;; 0; .c - 6 6 
14 2'-9" 2'-9" 3 3'-10Ys" 3'-10%" 1 to 10 ~ ~--a. ~ ~ I~ () 6 
19 2'-6/1 2'-9/1 21/. 3'-10W ' 4'-7YilP, 1 to 10.ll ~1l :l £ l~ 5 6 
20 2'-9" 2'·6/1 20 4' -7Yl' 3'-10t,,/I 1 to 10 £ ,,- PO 6 5 
21 2'-6/1 2'·6/1 29. 3'-107.</1 3'-1014" 1 to 10 , ~ ~ ' ~II 5 5 
22 3'-5/1 3'-6/1 3 5'-11! i ' 6'-3'(~ 1 to 8 f .. ~ 7 7 
23 3'-6/1 3'-9/1 3 6'-3/1 7'-IYil/l 1 to 8 S ~ :,,~_ a 7 8 
24 3'·2/1 3'-1/1 3 5'-IU /l 4'-10A',;,;" 1 to 9 ,,] ~ .~ 7 7 
25 3'-0/1 3'-1/1 3 4'-7~/I 4'-I~/I 1 to 9 .~~ ~ 6 7 
26 2'-6/1 2'-0/1 2X 3'-10X" 2'·6,'." 1 to 10:il »;l :0< 5 4 

Letters L, II. 12 and 13 refer to dimensions in length of p!ate. 
Letters W , WI and W2 refer to dimensions in width of plate. 
The line between buckle and flange or fillet is not sharply defined on plates. 
Plates are made of steel, and may be either 34. -h or Ys inch thick . 
If plates of greater leng th than given in the table are required, they may be 

made by splic ing with bars, angles or tees. 
Connection hol es are made either for %" or ~ /I diameter bolts or rivets, but 

all holes in plate must be same size, as holes of different diameters In the :same 
plate will increase the cost of the plate. 

Buckles of different lengths (L) and widths (W) may be used in the same 
plate, but that will increase the cost of the plate. 

Buckles of other dimensions than given in this table may be made, but the 
making of new dies will be at an additional cost. ~ 

P:::-cL--- ~~~m-l121=1~ -L-~ -~----- j 12 .L::' 

' ~ III: · · · · ' ~ lIIl· .~ · · · ~ ~ 
• . • I • 

• " I · I · § 
• ooe eoo •••• tJoe 

f""?:s 1!:-i , 

- - -1 13 ~ , , 

• • • ;: 

~ ~ -

f 
• 
c ---R-;----

I .. ~ 

" I=-c r ~I • 
• • • ___ t~~_· 
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:HI. CAR:'H.(,j~ HT1'lVL OOMPANY. LIMITED. 

CORRUGATED FLOORING. 

The tmugh and C<lm>gated plate ~ioM !I\own on ",age 26 a~ 
u..ro f<=r 11001'5 of bridge,; and fi~·proof build,n,,">, as , oown Fig. 6, 
1"'R"l' 53· 

The following lahla gi"e ...... ight~ per lineal fOClt of each rollC(1 
~c"ti()n and per !o<Jua~ foot of floor suna«: for thicknesses varyin!:, 
h)· ll~ inch; al"" thc IlCCtion modulu.i for one foot in width 
mId 100 .afe 10.1,1$ /"'. squa.e foot (0' span, of differenl length, 
\I illgfbcr~I~!IIiCl!O 12000 and 10000 1I~ . 

.. ' ..... ..... . .. ". -...,;..... ........ - ~ 
---'-----'-- -'----

PROPERTUS or TROUGH sronOS. 

Secuoailldu... MIO Mit MI! M13 ~114 fu"_., bu, . . . ".,." t' " 
Wmgllt per liMal. foot . .. 16.32 18.00 19.72 ! .4! 23.15 
Weighl p"r ICIIW't fool . .. 25.00 28.15 81.31 8US 37.74 
Seeiion lbdlll.~s for"'"t~' i~.~wid~· ~.c...c-,It~.5~'--,t~3.~06C!...t~.~.'~7 ~t<~t~'~I~t~7.~",-

SAFE WADS IN POUNDS PER SQUARE rooT or FLOOR FOR SPANS or 
DIfFERENT LENGTHS. - ;\118 :\114 d ;\1\0 . M11 I M12 " '·°1'-'-'- ,,.. .- .,.. .-,-'.-~ I.... I.... 1\0. II",.. I.... I.. u... I.... I... I .. 
--1- --1--

5 8699 308S 4179 8-1.88 4662 ~ SHi8 4298 6654 4712 
6 2559 2141 2902 2418 3238 2698 Sb82 2985 39!7 sm 
7 IW 1573 2132 1m 23i1I 1988 2632 2193 2885 2404 
8 1446 1204 1633 1861 1 1821 1517 2015 167:1 22I)g 1841 

9 1142 952 1290 10'75 1489 1199 1592 1827 1745 14501 
10 \I2t) 771 1045 871

1

1166 m 1290 H175 1m 1118 
II 164 637 864 720 96S 808 1066 1' 888 1168 973 
12 642 53b 126 600 809 674 896 747 982 818 

, 13 547 (56 618 515 690 575 768 686 S36 697 
14 m ~ ~ ~ ~ ~ ~ ~ m ~ 
15 411 34.3 46( 837 518 432 673 418' 628 t!3 
16 MI ~ ~!m ~ m ~ m , ~ ~ 
~~(e 1"",1, gi'cn inelud~ .... eight of sectitm.- --

••• . 



THE CARNEGIE STEEL COMPANY, LIMITED. 

CORRUGATED FLOORING. 

llI30 ~33 
~ _____ 1 ____ _ 
L -- ------8h~- - -- ---l --- -- --l--------12.3/Jti!~- - - - - --J 

PROPERTIES OF CORRUGATED PLATE. 

Section index . M30 M31 M32 M33 M34 M35 
Thickness of metal . !4 • Ys ~ 

7 Yo 
10.10 

r" 
Weight per lineal foot . 8.06 12.04 1 .75 20.71 23.66 
Weight per square foot 11.05 13.78 16.50 17.47 20.39 23.30 
Section Modulus for 1/ 

in width 1.10 1.55 1.95 3.28 3.84 4.39 

SAFE LOADS IN LBS. PER SQUARE FOOT OF FLOOR. 

Span I M30. I M31. M32. 
in Feet. 12000 Lb,. 10000 Lbs. 12000 Lb,. 10000 Lb& 12000 Lb,. 10000 Lb& 

5 352 293 496 413 624 520 
6 244 203 345 287 433 361 
7 180 150 253 211 318 265 
8 138 115 194 162 244 203 
9 109 91 153 128 193 161 

10 88 73 124 103 156 130 
11 73 61 103 86 129 108 
12 61 51 86 72 108 90 
13 52 43 73 61 92 77 
14 45 38 63 53 80 67 
15 39 33 55 46 69 58 
16 35 29 4Q 41 61 51 

i:~~~t. 
M33. M34. M3E. 

12000 Lb,. 10000 Lb,. 12000 Lbs. 10000 Lb,. 12000 Lb,. 1000011& 

5 1049 874 1228 1023 1404 1170 
6 728 607 853 711 975 813 
7 525 446 627 523 717 598 
8 410 342 480 400 549 458 
9 324 270 379 316 433 361 

10 262 218 307 256 351 293 
11 217 181 254 212 290 242 
12 182 152 213 178 244 203 
13 155 129 182 152 208 173 
14 134 112 157 131 179 149 . 
15 117 98 136 113 156 130 
16 103 86 120 100 137 114 

Safe loads given include weight of section. 
Weight per square foot given does not include " 'eight of splice plate. 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

CORRUGATED AND GALVANIZED 
S HEETS. 

Corrugated sheet is used for roofs and sides of buildings. 
It is usually laid directly upon tbe purl ins in roof" and held 
in place by means of clips of hoop iron, which encircle the 
purlin and are placed in distances of about t;"eh'e inche.; apart. 
Special care must be taken that the projecting edges of the 
corrugated sheets, at the eaves and gable ends of the roof, 
are well secured, otherwise the wind will loosen the sheets 
and fold them up. 

The corrugations are made of various sizes; the smaller 
present a more pleasing appearance to the eye, while the larger 
are stiffer and \rill span a greater distance, tbereby permitting 
the purl ins to be placed further apart. The sizes of sheet-; 
generally used for both roofing and siding, are Nos. 20 and 
22, B. \\'. G. 

By one corrugation is meant the double curve between 
corresponding points, and by deptb of corrugation the greatest 
del-iation from the straight line measured between the concal-e 
surfaces of the corrugated sheet. 

The corrugations are 2-425/1 long, measured on tbe straight 
line; they require a length of sheet of 2.725" to make one 

corrugation, and the depth of corrugation is ~ I". One 
corrugation is allowed for lap in the width of the sheet ami 
6" in the length for the usual pitch of roof of two to one. 
Sheets can be corrugated of any length not exceeding ten 
feet. The most advantageous width is 30Yz/l, which (allowing 
Yz" for irregularitie!) will make el even corrugations=30/l, or, 
making allowance for laps, \rill cover 24.7.( /I of the surface 
of the roof. 

Dy actual trial it is found that corrugated sheet ::\0_ 20, 
spanning 6 feet, will begin to gh-e a pennanent de~ection for 
a load of 30 Ibs. per square foot, and that it will collapse 
with a load of 60 Ibs. per square foot. The distance between 
centers of purl ins should therefore not exceed 6 feet, and, 
prefcrabl y be less than this. 
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T'll C-\I,~n<il~ STEEL COMPANY, LIMITI!:D 

OORRUGATED SHEETS. 

The following table is <:akulaled for Iheeu 3O~" wide ber()~ 

corrugating 

16 .066 
18 .049 

" .'" 
" .028 .. .". 
!6 .018 

+ 
t 

iV • La 

2.6\ 
1.07 
t.40 
1.12 
.88 

." 

t . - J 
j!t "3 

l 
La ... .. , 
1.76 
1../01 
1.11 
.91 

Y~ ... ~ .... tf 101 ",,"" r-. n .... ' olJowiar '" 4 , l.o loll(ll. &III. .- ! ~ or .. r.:;;tlloo. to .UlIk tl ij.J t.r UMt J.~ "t 
6 ' 6 ' 7' S' .' 10' li 

1- -"'-
36. '" ... 3M ,<8 34' , ... 
'" 270 267 '" '" 261 2.31 
196 1!12 190 188 101 136 1.74 
156 164 '" 150 149 1<8 U6 

'" 121 11' II' 117 117 L" 
101 " " " " " Loo 

--
:\"' IT"~-t-or weights per square [aid with olle and one_half la p • 

• dd \0 nbove !) per cenl. For weighli per ¥quare laid with I WQ. 
laps , add \0 . bo;we 10 per cent. 

TRANSVERSE STRE NGTH. 

---',· .. -------r-- ---- -?- ---.. . 
jot I, 

I 
~------ - . , .. ~~./ 

..... _- --- --- -p. ._------- . >, 

1_ L" ,""pportw length of sheet. in lnch~ 
I lbid n~ of sheet, in inches.. 
b-Wid th of $heet, in inches. 
d De pth of ce rrugat;OIlS, ill inches. 
\\" IlTcai<ing weight distributed in 1011' • 
w .. 

\\' - 49.95! h. d. 
1 

w = 99')(J() !. b, d, 
1 

. , pounds, 

-·~I-----------------p'7~2~--------------~r 
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TU~~ C.\H.Nk'.OIlll STEEL OOMPASY, : lMITKD. 

STANDARD CLEVIS NUTS. 

Di5tance II can be made 10 suit conneet i()n~. 

'''' .... .... .... ... 
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TaB OARNl!XHE STEEL OOMPANY, LWITED. 

STANDARD SLEEVE NUTS. 

D ... ~II:NSION. IN INCHES. 

I 

D Dt~-
• ~. ~ . . ........... , . 

- , 
~ .. m. - .m. 

1 J .II.I;; If;; 1 U! -~f-.: IIJ#' .... ~'; .. '! • I .. '''' ".it = 
J.iJjjOf J ~,.~l j .i.l f 
H' ,rJ'" 6'i ~AJ( I !'-l - r-

'II IE,\, tl.M5X
i 
51', 

11 HI " 6}i,2.02ll; 2,~ 'Ii tf 3,,? 13;\,' 6.7851i 63~. 

fI ... lli' "f'Oli ')( • US]:'7 13fi '6.78
1
6" 62 

n U,1J(" 7}'1i .• 5~J-1." 'li ~31i 7 [4 7.226:.( 75 
1 '1i I Ji '~ 7J( 89 ~ 6,Ya 3;.( Ii ' ~ 14 7.22

1

6:( 73" 
l}i 1 Ith.t~ 7U .89~::i 6,1( 'Ii fI'" " 1-4" 7.656" 88 
1:,(10'1'5 8» 32~Ji ' 9H '" •• -I.J>(7}. 141' 7.656" 86 
I,·, 1t\1J.: 5 8fi3.322~ 9:( li'Ii:Y. \5).( 8.~7 11~~ 
l?l, t l(IJH 9 ~7S3'~ 13 'Ii )("~ 7h \5:( &B87 tOO,h 
1"IH2 :; 9 ?53J(121{ 3': ~"~8 ISJiI 8.!i!7~ 1I8!"2 
t ~ 1.(', 2,!i5,K" 9,,4.193,U 17~ 'Ii .. '1/8 ISU

I 
8.527" 1t6~2 

I J"1 t'.2:'< 5}2 9"-4,193,, 17 · . 4Ji8 16M! 8.957J<;I35h 
tJH"~fiS}..I0J4 I4.62" r · • .5 8 16Ji 8.~7;l(133 
I U 1)(.2M5}..IOJ(~.624 ~ .. · . 5}68J • 17:i19.38:8"'IM)~ 
2(,-1+121'6 IOJ'S.OO"" !8M .• 5" J8n 17"' 1 9.38~}i 1 15! 
2/. l fl~U'6 11I" :5.~"~~~ .. .. 5~8M 17.u' 9.8218:41175}2 
2)(2 ~"6 11}S:1.5·4 "K )1. .. " 5~8~ 17'.{ 9.828'~173 
2~2}t3 16 II}i'M8"},(35 .. · . 5.H 9 18Jillo.2518~ 197 
2?12t\3}i&~ 12}i~92~}iH · . 5.J( 9 I8lir.'''~Ii~ 2/, 2/.3}( 8M 12}i 5.92.5}i 42:{' .. .. 5,,9 19 o.SS9.l(' 
!.12Ji3~ 8'-S 12J( 6.$.5 ~ 52 .. • . 6 9 19 lo.SS9J( 18Ji -

,\bove .... fightJ are approxima!f. 
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Tl:IE OARNEGIE STElEL OOMPANY, LIMITED. 

STANDARD EYE BAR HEADS. 
SIZ[S IN INCH[S. 

--------£eoot< .. ----- ------------. ...; 
iii ii , ~:~ 

~i1 • 
ill 10' 

'~ '0 , . 
" 

" j 

"" 
tm' ,. 
" 
1mB ,. , 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

CONVENTIONAL SIGNS FOR RIVETING. 
SHOP. FIELD. 

0 TWO FULL HEADS. e 
Q9 COlfnte"unk FARSIDE and -Chipped. (j) 

0 Countersunk NEARSID E and Chipped. ~ 

~ Countersunk Both Sides and Chipped. ~ 
FARSI DE . NEARSIDE. BOTH SI DES . 

(S) 0 (S) 
Flattened to Va" Hi gh or Countersu nk and not Chipped. 

o 
F lattenp.d to }{" H igh. 

o 
F lattened to;i3" H itth . 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

N OTES ON ROOFS AND LOADS FOR SAME. 

Angles of roofs as oommooly nsed. 

":r..:" HaLl. 
t.o.,,~ or ':1::'"1 

UGLI. 
Le'(I~ of 

raflorlOnoe. .~ raflon. rial. ..... ""r. li~ . \ol"~, DoJ. liD. 

!> 4500 1.4142 )( 

I 
26 .. 2.2361 ., 3341 1.8028 Yo 21 48 2.6926 

• 3000 2.0000 !:! 18 26 3.1623 I/~ 

APPROXIMATE LOADS PER SQUARE FOOT FQR ROOrs, OF SPANS 

UNDER 75 FEET, INCLUDING WEIGHT OF TRUss. 

Roof oo"ered with co""gated sheets, unboarded, 

Roof co"ered with co""gated sheets, on boards, 

Roof cO"ered wilh slate, on laths, 

Same. on boards, 1:( n Ihick, 

Roof oo\'erl.od wilh shingles, on laths, 

Add 10 above, if plastered below rafters. 

S pounds. 

" 
'3 
,6 

Snow, light, weighs per cubic foot, 5 to 1 2 

For spans O,'c r 75 feet, add 41bs. to the above loads, per S<lu~re 

foot. 

It is eustomalj' to add 30 Ib:s. per square foot 10 the above for 

snow nnd wind, when separate cn1cu13tions are not made. 

PRESSURE OF WIND ON ROOFS, (UllwiB). 

a _ Angle of surface of roof with direction of wind. 
F _ Vorce of wind in Ills. per square foot. 
A_Pressure 110rm,,1 to surface of roof_F Sin . alS eo...1. 
B_ I'ressure perpcfl<ticu\ar 10diTCi:tion of wind_FCot.a Sin .al.8lCou. 

{'_ Pressure parallel to direction of wind_ F Sin. a 1 810- •. 

A-FX .123, .24 .45 .66 
Angl~ of roof-a 1.5<> 1 10<> 20"HO" 
B_Fx .122; .24 .42 .57 
O- Fx .01 I .0-1--.:15 .33 

40' 
.83 
.M 
.53 

50" 60" 70<> SO<> I 90' 
.% 1.00 1.02 1.01 1.00 
.61 .50 .35 .17 .00 
.i3 .85 .tJ6 .99 1.00 
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THB CARNWIB STEEL COMPA NY, LIMITED. 

ROOF TRUSSES. 
Tablee for ftndlD8' Itre!'l6eI!I In membeMl tor root tZ"ll88efl ot 

the dUreMlnt typee and pltcbee ae a1ven 
below and or a.ny Ipan. 

RUL, __ To findthut~ in any member, multil)\" the coeffi-
cient gi"en fur that member by 10lal dead load carried by lru,,' 
(_1)111) in feetXdi,lance bet"'~n lrussc:s in feelxwcight IJer 
square foot). If the truss is acted upon by wind forces or other 
un,ymmetrical loading the stTCUeS in the me",hen must be calcu· 
lated accoruingly and combined with the dead load stresses ;u 

found belo .... 

'·-1 .'" < ...... IIpoa.) 

"'- I ~I_t_ I - -- NOT,_-lIeavy lin~ 

"L" .m .l5O .838 1.010 
denote compression and .. .037 .625 .m .917 
lighllines tension mem 

" .... .... .750 .838 "'n. Loads are con· 

Co .m .• " .. " .... l idcn:d all concentrated 

•• .,,. .217 .". .232 at the joinu. 

" .'88 .217 .25£1 .313 

't2
. . 750 ... .". 1.120 

:til .. . .., .... .7b7 .... 
" ... .... .783 . ... , . .. .... .m ... l.Gt2 < • Dd .m .. " "" .... .. .'56 .'67 .,ao ... c 

" .156 .'67 .,ao . ." .. .... .... .333 .417 

"L' .788 .67' .m 1.178 F~' [1 .. ,718 ." .", \.13\ A < Co . 64' .l5O .... ... & . , 
Dd ... .687 .810 1.838 .'~ . . 

h .6M .7f>8 .'" 1.09< D 

&I .662 .650 .750 .838 
Eo . '" .... .500 .625 

~ •• .'04 .,,. .112 .116 

" .093 .,," .'25 .'66 ~ 3 

~ .... .216 .224 .... B 

!l .093 ;\08 .'25 .,66 ~\;/< .' 04 .1" .112 .116 

I: 
.,,, "7 • 1!50 ... , .... ..., .375 .." 

I ' 7. I 



THE CARNEGIE STEEL COMPANY, LIMnED. 

EXPLANATION OF TABLES ON RIVETS 
AND PINS. 

PAGES 18 1 to 185, ISCLUSU'!l.. 

I n transmitting ,!;tresses by means of ri,'ets. it is customary to 

disregard the friction between the ]larts joined, :1.5 too uncertain 

RII element 10 be relied UJ):)1l 10 nn)' Ulenl. The ri,'cts mU>t 

then be proportioned for the entire IlreM which i. 10 be Ir.l.n$

milled from onc plate Or group of plates, \0 the other, and they 

must he of sufficient size and number 10 present ample resistance 

10 5hcaring and afford $ufficient bearing area 110 Il.'I not to cause a 

crushing of the metal ~t the rivet holes. This lalter condition, 

while generally ob$erved for pill$, i, vcry often entirely orcr

looked in riveted work. Its observance, in most C~ of ri,-eted 

girders wilh lingle webs, delennines the size and number of 

ri,'clS 10 be used, and frequently Il\.akes it nl:<:euary \0 adopt a 

greater Ihicknes.o or web than would otherwise be required. 

Thus, if the web i$/I" thick, the rivets connecting the same 

with the Hange angles have a bearing value of only 3,520 Ibs. 

for 1\ ) .. II rivet, while theirsbearing value i~ _ zX3.310--6,6:ro 

lb<. per rivet, tile rivets being in double shear. Con.sequently, 

while the l1$ual thickness of web of floor beams for railway 

bridgt!! is k", il !/O~limes becomes nece:5.$ary, for shallow IIoor 

beams, to incren.se this thickness 10 ,," -.nd even ~", in order 

that the pl"bSure of the ri,·eu upon the semi·inlOOOll of the rivet 

hol~ be not eX<:e$$ive, bet .... een tbe points of iuppon of IIoor 

beam and of application of the 1000d, (in which space the trans· 

mi55ion of slmin from .... eb to flanges takes place). 

'n lC most usunl prcssuresnllo,,·cd upon rivet bearing are 15,000 
Rnd 1 2,000 Ibs. per II(lunre inch, M&.5!!umed in the tablCll, the bear. 

ing arc- being the diameter of hole multiplied by the thicknts.i 

of metal. The fonner pressure, thou.gh somewhat greater tban 

is genC"TIIlly aUowed for pins, is frequently used in riveted work 

in con5ldemtion of the neglect of the friction between plates. 

"9 
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THE OARNEOIE , STFoEL OOMPANY, LIMITED. 

l'in5 muM ~ calculated for ~hearing, bending and bearing 

slrH5eS, but one of Ihe laner two <)nIl', in alm()!;1 every <:&.$C, 

d~ennines the size 10 be 115td. The $t~ allowed "pon pin-

i)t!lIring ill bridges I'TOp:;>rlioned to " foetor of .\Jlfelyof nvc, is 

.... \I.IIlly 12,000 I~. and the n,."imum fiber Aress by bending, 

15,000 lb«. per square inch. When groups of bol'S ore collnectec.L 

10 Ine same pin, lIS in the lower coords of truss bridges, the sizel 

of ban ", IlSt be $0 chosen and the ban 50 placed Ibnt at no 

point on Ihe pi" will Ihere he all excC:s.S;'-e bending stress. On the 

pre!iUtnl'tion that all the I,.rs AI'(: strained equally per $(juaTO: inch 

The following examples "'ill illustrate the lise of tbe tablb; 

I. • .1. pill in the bolster or end shoe of a bridge has 10 carry a 

load of 40,000 11>$. between Iwo poinl5 of support; whal lilt, of 

pi" is required, assuming the di."tance betw«n poinl5 (i. ,., 

ccnteT5) of !Upporl of bolster plate ~nd celltel1l of pres5u.-.: of 

end po$ll'lates _ 2 ~" ? 

Am" ... ,.:-Bending momellt= 2(>,OOO Ihs. X 2 ~=50,000 inch 

Ib!., therefore 3}(" pin required for ' 5,000 lb!;. fiber $U"e5$, 

sillce the allowed moment for 3'( II _ 50,600, L'I per table. 

II. RC<luircd the thicknes, of metal in the top chord or ill a 

post of n bridge, 1hM will gi,e sufticienl bearing nrea to "3~" 

pin ha"ing to lran!~nil a SI~ of 60,700 lb!;. the allowed Pre!!' 

$ure per "'Iuare inch on bearing being n,ooo Ibs. maximum. 

The bearing ,-alue of a 3t "pin lOr I" thickness of 1,lal(-

60,;00 
40,500 Ibs. therefore the thickness of metal r«luired"", 5'-

40,00 

I '~". or each of the t,,·o plates in the chord 0, post will ha"., to 

be l4" thick. , 
,eo 



THE CARNEOIJII STEEL COMPANY, LlMlTSD. 

SHEARING AND B EARING V ALUE OF RIVETS. , , 

.(510 

"'" D_ofli"~ -" , ..... = lnfIIoI. lII<ma!. -,,- .87' .tl04 
y. , .500 ,1968 
Ii . .,. .!068 
li .m .UIS 

" .m .6013 
1.000 .18M 

....-.ofli'~~ hu.1, ~" I.... .. .... 
~, ... _"I ...... ~ ..... 
Ii- .175 .111» "" " .500 .'''' "'" " .625 .3ll63 "'0 li .m .U18 "'" " .m .6013 "'" , . ' 000 .18M .,," 
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THB CARNEGIB STEEL COVPANT. LlMITlW. 

• 

SHEARING AND BEARING VALUE OF RIVETS. 

.rrnun n JCIfISIa 0' pun IJ lIC:Ia u IA ra IQUW 1111 

j I. 

8000 

"'" 6000 

'10' 

8530 9190 9840 
9750 toroo 11250 

12300 
U060 15000 

1 

1 9!~O I ~io 
21880 23440 25001!. 

-,.~ -wo ..... If LotI ollnw "pi( Ii_ .... '- WIUIP ..... · 



THE CARNEGIE STEEL COMPANY, LIMITED. 

MAXIMUM BENDING MOMENTS ON PINS, 

WITH EXTREME FIBER STRESSES 

VARYING ,.ROM 15,000 TO 25,000 POUNDS PER SQ,!ARE INCH. 

-
Diameter of Area of Pin MOMENTS IN INCH-POUNDS FOR FIBER STRESSES OF 

Pin in in square 15,000 lb •. 18,000 lbs. 20,000 lb •. 22,500Ib,. 25,000 lb,. 
inohes. inches. per per per per per 

~q. inch. sq. incl: sq. incb. sq. mch. sq. inch. 
--- ---------

I 0.785 1470 1770 1960 2210 2450 

~H 
0.994 2100 2520 2800 3140 3500 
1.227 2880 3450 3830 43lO 4790 I". 1.485 3830 4590 5100 5740 6380 

t~ 
1.767 4970 5960 6630 7460 8280 
2. 074 6320 7580 8430 9480 1()ij()() 

1~ 2.405 7890 9470 1()ij()() 11800 13200 
1 • 2.761 9710 11600 12900 14600 16200 

2 3.142 11800 14100 15700 17700 19600 

~ 3.547 14100 17000 18800 21200 Z3600 

~ 3.976 16800 20100 2'klOO 25200 Z3000 
4.430 19700 Z3700 26300 29600 32900 

~ 
4.909 Z3000 27600 30700 34500 38400 
5.412 26600 32000 35500 40000 4!400 

2~ 5.940 30600 36800 40800 45900 51000 
6.492 35000 42000 46700 52500 58300 

3 7.069 39800 47700 58000 59600 66300 

W. 
7.670 44900 53900 59900 67400 74900 
8 .296 50600 60700 67400 75800 84300 
8.946 56600 67900 75500 84900 94400 

376 9.621 63100 75800 84200 94700 105200 

~ 10.321 70100 84200 93500 105200 116900 
11.045 77700 93200 .103500 116500 129400 

3J'. 11. 793 85700 102800 114200 128500 142800 

4 12.566 94200 113100 1:15700 141400 157100 
4y' 13.364 103400 124000 137800 155000 17~ 
4~ 14.186 113000 135700 150700 169600 188400 4Ps 15.033 12330!) 148000 · 164400 135000 205500 

4}6 15.904 134200 161000 178900 201300 223700 
4~ 16.800 Hj700 174800 194300 213500 

I 

24~ 

4~ 17.Tll 1'>7800 189400 210400 Z36700 263000 
47 • 18.665 170600 204700 2"27500 255900 284400 

5 19.635 184100 220900 245400 276100 306800 
5';'; 2O.6:.!9 198200 Z37900 264300 297300 330400 
51{ 21.648 213100 255700 284100 319600 

I 
3.'>)200 5'y' 22.G91 2'28700 274400 304900 343000 381100 

5}6 Z3.758 245000 294000 326700 367500 408800 

~ 201.850 262100 314500 349500 393100 

I 
486800 

~~ 25.967 280000 335900 . 373.'lOO 4Hl9oo 466600 
27 .109 298600 358300 398200 447900 497700 

--
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THE CARNEGIE STEEL COMPANY, LIMITED. 

MAXIMUM BENDING MOMENTS ON PINS, 

WITH EXTREME FIBER STRESSES , 
VARYING FROM 1 5 , 000 T O 25 , 000 POUNDS .PE R SQUARE INCH 

Diameter of Area of Pin 
MOMENTS IN INCH-POUNDS FOR FIBER STRESSES OF 

Pin in in square 15,000 lb,. 18,000 lb,. 20,000 lb,. 22,500Ib,. 25,000 lb,. 
inches. inches. per 

sq. inch. 
per 

' q. inch. 
per 

sq. inch. 
per 

sq. inch. 
per 

sq. inch. 
--------- ---

6 28 .:m 318100 381700 424]00 477100 530200 
6Y. 29.465 338400 406100 451200 507600 564000 
6~ 30.680 359500 431400 479400 589300 599200 
(;l. 31. 919 881500 457800 508700 572300 635900 

6Yo 33.183 404400 485300 539200 606600 67~000 

ru 34.472 428200 518800 570900 642300 713700 
35.785 452900 543500 603900 679400 7.:).J800 

6y' 37.12'2 478500 574200 638000 717800 797500 

7 88 .485 505100 606100 673500 757700 841900 
7Ys 39 .871 532700 639200 710200 799000 887800 
77.;: 41.282 561200 673400 748200 841800 935300 
~ 42.718 590700 708900 787600 886100 · 984500 

7~ 44.179 621300 745500 828400 931900 Hh'l5400 
~ 45.664 652900 783400 870500 979300 1088100 
I~ 47 .173 685500 82'2600 914000 10'28200 11425OO 
77 • 48.707 719200 863000 958900 1078800 1198700 

8 50.265 754000 904800 1005300 1131000 1256600 
8Ys 51.849 789900 947900 1053200 1184800 ]316500 

8~ 53.456 826900 992300 1102500 ]240300 1378200 
B'l. 55.088 865100 1088100 1153400 1297600 1441800 

8Yo 56.745 904400 1085200 1205800 1356600 1507300 

~ 58.426 9H900 1138800 1259800 1417300 1574800 % 60.132 986500 1183800 ]315400 1479800 1644200 
8y' 61.862 1029400 1235300 1372500 1544100 1715700 

9 63.617 1073500 1288200 1431400 1610300 1789200 
9Ys 65 .397 1118900 1342700 1491900 ]678400 1864800 

9~ 67.201 lllJ.'i500 1398600 1554000 1748300 1942500 
!l'1. 69.029 1213400 • 1456100 1617900 1820100 2022300 

9Yo 70.882 1262600 1515100 1683400 ]893900 2104300 

u~ 72.760 1313100 1575700 1750800 ]969600 2188500 
!l'1 74.662 1364900 1637900 1819900 ~7400 2'274900 9% 76.590 1418100 1701700 1890800 2127100 2363500 

10. 78.54 i472600 1767100 1963500 2208900 2~54·100 

10~ 82.52 1585900 1903000 2114500 2378800 2643100 
101 86.59 1704700 2045700 2273000 2,)57100 2841200 
1~ 90.76 1829400 2195300 2439300 2744200 3049100 

11 95.03 1960100 2352100 2613400 2940100 I 3266800 

ll~ 99.40 2096600 2516100 2795700 3145200 349~800 
, if2 103.87 2239700 2687600 2986300 3359500 3732800 

113.10 2544700 3053600 3392900 8817000 1 4241200 
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THE CARNEGIE STEEL OOMPANY. LIMITED. 

BEARING VALUES OF PINS 

FOR ONE INCH THICKNESS OF PLATE. . 
(=Oialllmr of Pin X t "X Stress per Sqlll/"e ill(lli.) 

-
~4 

1Mri., Iari., 
~ .~" 

....,~ '-"q 
~., V>.1 ... 0\ Vol.,. .1 V&luat l.h.ol 

!- •• 12.000 Lbo. 15,GOO Lbo. r .. 12,000 Lbo. 15,OM Lbo. 
1'IIr .... ; •• Po .... il>. . . Par III- i •. """,.; .. is.e It, 'I. lbo. lbo. .e III- i .. ,~ ,~ 
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THE OARNEGIE STEEL COMPANY, LIMITED. 
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WIS'- tlr ! &'-0"' IS' IS'-!U"I ?t- 5" IS' W-IU"I'-IOX" 
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50' SY-IG ... "2O'.:!:..... 50'150''&/,'' 1',4" 50' !oO' .... U"8'- 3" 

lmermcdi!lte lenglhs, and lengths abo\'c Iho,c gj,'cn in Ihe tahle, ean 
be fo"nd by interpolation. 
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THE CARNEGIE STEEL OOMPANY, Ln.nTED. 

DECIMALS OF A FOOT FOR EAOH it OF 
AN INCH. 
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THE OARNEGIE STEEL COMPANY, LIMITED. 

DEOIMALS OF A FOOT FOR EAOH -h OF 
AN INOH. 
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THE CARNEGIE STEEL OOMP ANY, LIMITED. 

DECIMALS OF AN INCH FOR EACH i.th. 

- -------
I 

]'zds. 'il'. ths. Decimal. Fraction. -t2'ds. l.ths. Decimal. Fraction. 
-- - ----I---

1 .015625 33 .515625 
1 2 .03J.25 17 34 .53125 

3 .046875 35 .546875 
2 4 .0625 1-16 18 36 .5625 9-16 

5 .078125 37 .578125 
3 6 .09375 19 38 .59375 1 7 .109375 39 .609375 
4 8 .125 1-8 20 40 .625 5-8 

9 .140625 41 .640625 
5 10 .15625 21 42 .65625 

11 .171876 43 .671875 
6 12 .1875 3-16 22 44 .6875 11-16 

13 .203125 45 .708125 
7 14 .21875 23 46 .71875 

15 .234375 47 .734375 
8 16 .25 1-4 24 48 .75 3-4 

17 .265625 49 .765625 
9 18 .28125 25 50 .78125 

19 .296875 51 .796875 
10 20 .3125 5-16 26 52 .8125 13-16 

I 

21 .328125 53 .828125 
11 22 .34375 27 54 .84375 

23 .359375 55 .859375 
12 24 .375 3-8 28 56 .875 7-8 

25 .390625 57 .890625 
13 26 .40625 29 58 .90625 

27 .421875 59 .921875 
14 28 .4375 7-16 30 60 .9375 15-16 I . 

29 .453125 61 .953125 
15 30 .46875 31 62 .96875 I 

31 .484375 63 .984375 
16 32 .5 1-2 32 64 1. 1 
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TRill O.&.BN1!lGIE ::;TEEL COMPANY, LIMITED. 

STANDARD GAGES. 

TlItUESS 15 DICIIiLS OP n I~CI. 

'".~ I '''" II I ..... c.. ~~ 
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THE OARNEGIE STEEL OOMPANY, LIMITED. 

MANUF ACTURERS 

STANDARD SPECIFIOATIONS. 

STRUCTURAL STEEL. 

PIIOCE88 OF 1. Steel may be made by either the Open-hearth or Besse .. 
M",..UFACTURE. 

mer process. 

TeSTING. 2. All tes ts and inspectiolls shall be made at place of maD-

ufacture prior to shipment. 

T EST PIECES, 3. The tensile strength, limit of elasticity and ductility· shaH 

be determined from a standard test piece cut from the finished 

material. The standard shape of the test piece for sheared 

plates shall be as shown by the following sketch: 

Piece to be of same thickness as the plate. 

On tests cut from other matenal the test piece may 

b e ei ther the same as for plates or it may be planed or turned 

parallel throughout its entire length. The elongation 

shall be measured on an original length of 8 inches, except 

when the thickness of the finished mater ia l is ~16 inch or less, 
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THE CARNIruJP:: STj£,~ L OOIofPANY, LIWTBD 

I- which .... the do.,p'ioa lhaJl be _red In a ICDC'b 

<qual '0 ';~'ooeIt ti ..... the 'blck_, _-.I UOOp' I .. rounds of 

:;.s IDc:b 0< 10M in d .. ...., ..... t .. "'hid> caM the el""",,;on . 1».11 

be ........ "'d iD a Io.,tb <q .... l '0 el,b, oJ_ 'be d ......... r 01 

_lion ... ,OO<!. T ......... piectt •• ball be taku fro ... uch .... 1. 

0< bIo", of fi.iohOO<! .... ,...;,,1, ODe fot .uolon ond One fo. bond_ 

A........ •. Ma,erial .. bklt Is '0 be oM<! wlthou' an".ali,,&" or fur-
To ..... c ... 

._-

,h ... U'O.'m""t i •• o be ,e .. ed ID ,he condi'ioa In which i. com .. 

u'U,cd before....." the optd_ "'pr-..'laC .... h ma,erial io 

'0 be oImib,lr ,,,,,,.cd Wore ... ,In,. 

~ Enry fi"i,hcd piece of 1IOCIlhail be "''''pM wj,h .be 

hi ..... "" mel. numbe., aDd oteel for pi .... h.1l loa"" 'he hi ... o. 

melt numb., .umped "" 'he cadi. Rivet and lad,,&, .... I, and 

Imall pieceo (0< pi. pl., .. and Idll'."" ... , m.y be IhlppM in 

bundl .. oecu",l, wOO<! .",e.b.,. witb ,be hi .... Or mclt numbe, 

on & mnol '"'II: ""..,boo<!. 

&. rt..lsbed h>.n "' .... be {"'. flODll .. juriooo. _m., II .... 

0< cno:b, "nd bu •• W'O<I<m.lllik.IIDioh. 

7. S'eel fo< 
Railw.y Bridg ... } Maolmu ... P1t.oophoru •. OSpore"'" 

__ ..,., &. S<eeI ...... u be '" thn:c,.,.,se.. RIVET, SOFT _ad 
__ •• n. JoIIEDIUM. 
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THE CARNEGIE STEEL COMPANY. LIMITED . 

RIVET STEEL. 9. Ultimat' strc!ngtJ- 'r.' "10 to 58,000 pounds per square 

incl 

tjc limit, not less than one-half the ultimate strength. 

Elongation, 26 per cent. 

Bending test, 180 degrees flat on itself, without fracture 

on outside of bent portion. 

SOFT STEU.. 10. Ultimate strength, 52,000 to 62,000 pounds per square 

inch. 

Elastic limit, not less than one·half the ultimate strength. 

Elongation, 25 per cent. 

Bending test. ISO degrees flat on itself, w;thout fracture 

on outside of bent portion. 

MEDIUM STEEL. 11. Ultimate strength, 60,000 to 70,000 pounds per square 

inch. 

PIN STEEl. 

Elastic limit, not less than one· half the ultimate strength .. 

Elongation, 22 per cent. 

Bending test, ISO degrees to a diameter equal to thick

ness of piece tested, without fracture on outside of bent portion. 

12. Pins made from either of the above mentioned grades of 

steel shall, on specimen test pieces cut at a depth of one inch 

from surface of finished material, fill the physical requirements 

of the grade of steel from which they are rolled, for ultimate 

strength, elastic limit, and bending, but the requirecJ elongation 

shall be decreased 5 per cent. 

EYE-8AR STEEL. 13. Eye-bar material, IX inches and less in thickness, made 

of either of the above-mentioned grades of steel, shall, on test 

pieces cut from finished material, fill the requirements of the 

grade of steet from which it is rolled. For thicknesses greater 

than IX inches, there will be allowed a reduction in the per

centage of elongation of 1 per cent. for each ~ of an inch 
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THE OARNEGIE STEEL COMPANY, LIMITfI'..D. 

TABLE OF ALLOWANCES FOROVERWEIGIIT 

FOR RECTANGULAR PLATES Wil EN 

ORDERED TO GAGE. 

fIIB WIIGBf 0' I CllBlC {Jell 0' lOLWI STUL IS UlIJlIID TO II 
.%833 FOUJI)S, 

P LATES ){" AND OVER IN T HICKNESS. 

WIDTII 0' PU!I. 
fll!ClnSS 01 PU.."i ___ ~-,,-c:..:-,,-::::::-__ _ 

u, 10 75 iL niL 10 IOG;L 0_100;0. 

t ;""h I 0 pel" een'. 14 p<:. oen •. 18 p<:. oen •. 

h 8 " I' " 16 " 
I 7 " 10 " 13 " 
h 6 " 8 10 
I , 7 " 9 " 
h ' ; 6j " 8; " 
I " • " , " 8 

0.. \ " 3; " , 6, 

I'I.ATES UNDER }.(If IN T HICKNESS. 

I W[DflI or PU.!I. 
fRletUSS 0' PLUI. i------~------

l up '0 ,'1 
" " h ! . i 

Up 10 50 10. 

10 puton •• 

8; " 
7 

50 i .. aD' abo ... 

16 pel" C,""I . 

12} " 
10 

STRUCTURAL OAST IRON. 

I. Exoep. wh.", chlll.d iron it l pecified, all "1II. i"i" shall 

be louah iDY iroD, r",., from injurious cold.ah.ulaor blo .... nol • • , 

lru. 10 p .... rn, .. d 01 • workmanlike finish. Sample pl«<:l. 

one inch "'Iua' •• call from .h. same heat 01 me .. ! in And 

moulds. shan be copabi. 01 .u .. ~inini on a dear . paD of ~ roe. 

8 inches. a oen .... 1 I".d of 600 poundo ,..ben , .. ,ed In the 

MU&h boor. 



THE CARNEGIE STEEL COMPANY, LIMITED. 

SPECIAL OPEN-HEARTH PLATE AND 
RIVET STEEL. 

T UTING ANO 

INSPECTION. 

TEST PIECES. 

1. All tests and inspections shall be made at place of manu· 

facture prior to shipment. 

2. The tensile strength, limit of elasticity and ductility, shall 

be determined frorr. a standard test piece cut from the finished 

materia1. The standard shape of the test piece for sheared 

plates shall be as shown by the following sketch: 

Piece to be of same thickness as the plate. 

On tests cut from other material the tes t piece may be either 

the same as for plates, or it may be planed or turned parallel 

throughout its entire length. The elongation shall be measured 

on an original length of 8 inches, except when the thickness of 

the finished material is 5·16 inch or less, in which case the 

elongation shall be measured in a length equal to sixteen times 

the thickness; and except in rounds of % inch or less in diameter I 

in which C:lse the elongation shall be measured in a length equal 

to eight t imes the diameter of section tested. Four test pieces 

shall be taken from each melt of finished material; two for 

tension and two for bending. 

ANNEALEO TEST 3. .Material which is to be used without annealing or fur. 
PIECES. 

MARKING. 

ther treatment is to be tested in the condition in which it cOl'l\es 

from the rolls. When material is to be annealed or otherwise 

treated before use, the specimen representing such material is 

to be similarly treated before testing. 

4. Every finished piece of steel shall be stamped with the 

melt number. Rivet steel may be shipped in bundles securely 

wired together. ivith the melt number on a metal tag attached .. 

F INISH. 5. All plates shall be free from surface defects and have a 

workmanlike finish. 
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0, ;":'1" C'ARNEUlr. S'l'';''''1 cn:iYAN"-, : l'M1'IT'T' 

• F .... ',. Sdt and} Mulino", Phooplooru. 04 per CUI . 
Fl ... 8o>CS'ecL ,. Sulphur .04" " 

Boiler Ri ..... } 
~,«l. 

" 

f'hotphoru •. 04 
Sui ph", .01 

"" • ..c.o.. 7. 51«l Ihll be at four .. r.d .. _EK~R~ SOFT, FIR E 
~_WT'''. 

........... 
• 11 .... 

SOK, FLANGE Or SOlLER, and BOILER RIYET STEEL. 

8. Ultima .. '''.''~tb, ~OOO 10 65.000 ".,..,,<1. p<T <quare 

)IICb. 

F~ho .. , 2S per «111. 

CoId ... d Que1Iotb bcDda, lao do .... 1I.r. ..... k ... lf, ... ith

out fractu". "" ou.!Iidc albeDo: poo1loa • 

.... .", ."... t. Ultimate .""",&.h, 62,000 to &/,000 pound. 1"" "'I ...... 

Incb. 

!>"'.tic limit, no< leu .han ono-holl.he ultim., •• "."glb 

~;Iona:.'ion, 2l> per <:en •. 

Cold Ind Quench bencl., I80 d"l"_ n •• on i, .. tf, w,.h_ 
OUt ('Klun: on "."oid. of ben. ponl ..... 

,........ 10. Uhimat ... ",~h. 5:l,OOO . o 1!2.ooo po ... ,do pcr >quare ............. 

_" ..... , 
'lOt., 

v ..... 'OO. _.0000I ... 

, ..... 
Eb .. ic~ ... it, DO< leu ,hall a_blithe nlli ..... ,. '''''''I'h. 

Elonp.ioD, Z; per ce" •• 

Cold aDd Qu.<>eb bends, lao dqNel ft .. On h..,lf, WIlh. 

OUt rrac,u", on outlide '" bent panl ..... 

II. St .. l for bo:le •• i",. wll bo made of ~he u .. " .of, 
qu.li,y lpecified in p.: .. ,.~",ph No.8. 

12. For all pia, .. <>«Ie~ \ocq:e, ,here will bo permi"ed aa 

.. _ lvera&<' no ... o/weigb, over ,ha, __ """"iac 10 Ibe dimen-

lion. OD tbe order equal lo 1"..,.,0, '0 that .pe<:iMd no tho 

fol\owlnc table, pnwided DO pla, •• hall be "'jcae<i fot 1i&b'Ia;e 

mu. ... ri"i: .Ol~ or Ie .. , bel_ ,"" ~ ,bkk_, 

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

'.RNI ('IR 1'1', r.i ., (,)OMPiIN'{. lJMITSV. 

TABLE OF ALLQWAXCES FOR O\'ERWEIGHT 

FOR RECrAXCUl.AR l ' ISrl-:S WilE=-

ORDERED TO GAGE. 

nl YDGIT 0' I COlO IICI 0' lO1.LP rrm IS ustrID ftI 
)I .!833 LIS. 

PlATES J.(N .4.:om OVltR 1'1 TIIICKSV.sS. 

'l'JDTI 0' PUTE. 
tHICIiESSOr PUrl. 

I II, It 75 I.. ?SIL It 100 I.. 0 .... lOG iL 
---!--"-'-'= 

I ,~, 10 per"",,,,. 14 pet c~nt. 18 jKT ce .... 

I • .. 8 " " " 
t ., 7 10 13 
n " , " 8 " 10 " 
! , " 7 , " 
I . " ' I 'I. 81 " 
t • , 8 " 

0-\ '1 
, " 'I " 

PLATY..'> USUI!:R ).(" IN Tl!!CKSItSS. 

TIDTI 0' PUTt 
TlICUm 0' PLlTl. ___ _ 

'D"p 10 50 I •• 50 iL""", .. 110 ... 

t up ". t'l 10 per « .... 16 pnc""". 

h " I. 81 " 12} 

h " I 7 " 10 

13. PI~' •• l~' " lb.. or huvier, .. h ... ordered ...... i,h" 

.... :,::::~~. oh.n nOl a,..,,,,&. m"'" ... riation II .. " 2~' por cen. " ei,her 

. bove or below ,h. ,hoo""ic.l ... IKb •. 

1'1., .. from 10 (0 12Yt: lb •. , ",h." Ofde •• d t<, .. tI,h ••• holl 

not .""na;<. ~.'.r ... ,i.,ion 'han 'he rollo""in;;, 

Up to 75 iDChH ",ide, 2~" per cenl. ."" ... bo ... or beLo .. the 

Ih-"lleal ,""ejill" 

7S iDCh ... nd (lV01", G per . cr.,. elthe. abcm! or bolow the 

.bton';co.l wei&h'-

---.!....... 



THE OARNEGIE STEEL OOMPANY, LIMITED. 

SPEOIFIOATIONS FOR WORKMANSHIP. 

INSPECTION. 

AIVETS. 

PUNCHING. 

\ 

]. Ins!-,ection of work shall be made as it progresses, and at 

as early a period as the nature of the work permits. 

2. All workmanship must be first-clas;;. All abutting sur

faces of compression members, except flanges of plate girder~ 

where the joints are fully spliced, must be planed or turned to 

even bearings so that they shall be in such contact throughout 

as may be obtained by such means, All finished surfaces 

must be protected by white lea'd and tallow. 

3. The rivet holes for splice plates of abutting members 

shall be so accurately spaced that when the members are 

brought into position the holes shall be truly opposite before 

the ri vets are driven. 

4. Rollers must be finished perfectly round and roller-beds 

planed. 

5. The pitch of rivets in all classes of work shaH never ex

ceed G inches, nor 16 times the thinnest outside plate, nor be 

less than 3 diameters of the rivet. The rivets used shall gen ... 

erally be %, % and Ya inch diameter. The distance between 

the edge of any piece and the center of a rivet hole must never 

be less than 1"7.i inches, except for bars less than 2~ inches 

wide. Wht:n practicable it shall be at least two diameters of 

the rivet. Rivets must completely fill the hole~, have full 

heads concentric with the rivet, of a height not less than .6 

the diameter of the rivet, and in full contact with the surface, 

or be countersunk when so required, and machine-driven where

ever practicab~e. 

6. The diameter of the punch shaH not exceed by more 

than 1-16 inch the diameter of the rivets. to be used, and all 

holes must be clean cut::> without torn or ragged edges. Rivet 

holes must be accurately spaced; the use of drift pins will be 

allowed only for bringing together the several parts forming a 

member, and they must not be driven with such force as to 

disturb the metal about the holes. 

7. Built members must, when finished, be true and free from 

twists, kinks, buckles, or open joints betwee? the component 

pieces. 
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THE CARNEGIE STEEL COMPANY, LIMITED . 

EVE-BARS AND 

PIN-HOLES. 

8. All pin-holes must be accurately bored a t right angles to 

the axis of the members, unless otherwise shown in the draw-

ings, and in pieces not adjustable for length no variation of 

more than 1--82 of an inch will be allowed in the length between 

centers of pin-holes; the diameter of the pin-holes shall not ex

ceed that of the pins by more than 1-32 inch, nor by more than 

1-50 inch for p:ns under ax inches diameter. Eye-Lars must 

be straight bdore boring; the holes must be in the center of the 

heads, and on the center line of the bars. \Vhenever eye-bars 

are to be packed more than X of an inch to the foot of their 

length out of parallel with the axis of the structure, they must 

be bent wilh a gentle curve until the head stands at right angles 

to the pin in their intended positions before being bored. All 

eye-bars belonging to the same panel, when placed in a pile, 

must allow the pin at each end to pass through at the same 

time without forcing. No welds will be alJowell in the body 

of the bar of t:ye-bars, laterals or counters, except to form lhe 

loops of laterals, counters and sway rods; eyes of laterals, 

~tirrups, sway rods and counters must be bored; pins and lateral 

bolts must be finished perfectly round and straigh t, and' the 

PILOT NUTS. party contracting to erect the work must provide pilot nuts 

where necessary to preserve the threads while the pins are 

being driven. Thimbles or washers must be used whenever 

required to fill the vacant spaces on pins or bolts. 

ANNEALING. V. hl all cases where a steel piece in which the full strength 

is required has been partially heated the whole piece must be 

subsequently annealed. All bends in steel must be made cold, 

or if the degree of curvature is so great as to require heating, 

the whole piece must be subsequently annealed. 

PAINTING. 10. All surfaces inaccessible after assembling must be well 

painted or oiled before the parts are assembled. 

r . 11. The decision of the engtneer shall control as to the in-

terpretation of dr:i wings and specifications during the execution 

of work thereunder, but this shall not deprive the contractor of 

his right to redress, after the complet ion of the work, for an 

improper decision. 
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THE CARNEGIE! STEEL COMPANY, LIMITED. 

NOTES ON STEEL AND IRON. 
I. The average weight of wrought iron is 480 lbs. per cubic 

font. A bar I inch square and 3 feet long weighs, therefore, 
exactly 10 lbs. Hence: 

Tv find tlte sectional area, given the 7IJeight per foot: 
Multiply by .. k 
To lind tlte weight per foot,given the sutional area : 
Multiply by JP. 
2. The weight of steel is 2 per cent. greater than that of 

wrought iron. 
To find sutio1Z~1 area, given weight per foot: 
Divide by 3.4. 
To find weight per foot, given sectional area: 

Multiply by 3.4. 
3. The center load, at which a bar of wrought iron I inch 

square and 12 inches center to center of points of support will 
gi"e way, is very nearly one ton (of 2,240 Ibs.) 

4. \Vithin the elastic limit, the extension and compression of 
wrought iron is very nearly nh~ of its length for a stress of 
one ton (of 2,240 lbs.) per square inch. 

For cast iron this ratio is oiftr~ for tension, but becomes vari· 
able for compressiQn. 

5. The contraction or expansion of wrought iron under 
changes of temperature is about T~1r 6~ of its length, for a varia
tion of 15° Fahrenheit. 

The stress thus induced, if the ends are held rigidly fixed, will 
be about one ton (of 2,240 lbs.) per square inch of cross-section . 

6. The coefficient of expansion of wrought iron, for 100° 
Fahrenheit, is 0.000686. Therefore, for a variation in tempera· 
ture of 1 25°, a bar of wrought iron 100 feet long will expand or 
contract I. 029 inches. 

Conversely: A change in length of I inch per hundred feet 
would be produced by a variation in temperature of 121.5 ° 
Fahrenheit. 

7. The melting point of iron and steel is about as follows: 
Wrought iron, 3,000° Fahrenheit. 
Cast iron, . 2,0000 

" 

Steel, . 2,400° 
8. The welding heat of wrought iron is 2,733° Fahrenheit. 

MISCELLANEOUS NOTES. 
I. Thrust of arch per lineal foot: 

T I. 5 w)2. I . hId ~ . = --1'--' 111 W lIC W = oa per square oot, r= 

rise in arch in inches, and I = span in feet. 
2. Approximately the radius of gyration for a box section is 

-to the least side. 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

WOODEN PILLARS. 

Extensive tests have been made at the \Vatertown Arsenal, 
Mass., to determine the resistance of wooden posts to crushing. 
These tests, conducted partly by the U. S. Government and 
partly by Prof. Lanza, furnish tbe most reliable data existing at 
present on this subject. 

Prof. Lanza' s experiments were made upon short rectangular 
blocks and upon circular posts such as are commonly used in 
mills. In diameter the latter ranged from 6 Yz to 10 Yz inches, 
in some cases tapering slightly towards the top. They were 
from 2 to 14 feet in length and were tested with flat ends. 

Tbe following are the results thus obtained: 

ULTIMATE RESISTA CE TO COMPRESSION. 

POUNDS PER SQUARE INCH. 
- ------------,-------,--------,--------

'

I lHIIMUM. I ___ M_IN_IM_O_M_. __ KIND OF TIMBER. 

White Oak, 
Yellow Pine, 

4450 I 3006 
5452 3604 

MEAN. 

3470 
4544 

The timber employed in these tests was neither green nor 
thoroughly seasoned. It was selected so as to fairly represent its 
condition as ordinarily used for constructional purposes. 

Prof. Lanza made further a series of tests upon old and thor
oughly seasoned mill posts of white oak, some varying from 6~.{ 
inches diameter at the base to 5:J( inches at the top, and others 
having a uniform diameter of about 10 inches. They were ap· 
proximately from 12 to 14 feet in length. For the ultimate 
resistance to compression in this case he obtained an average 
value of 3,957 pounds per square inch. It is to be noted that 
this result is only about 14 per cent. in excess of the mean 
value given above for similar posts of white oak of the character 
there described. 

In all the foregoing tests, failure took place by direct crushing, 
the bending of the post being too inconsiderable to materially 
affect the result. 

The other series of tests conducted at the vVatertown Arsenal, 
was made upon rectangular posts with flat ends having a length 
of from 5 to 28 feet, and ranging in sectional area from 27 to 
140 square inches. 

The results may be generalized as follows, calling2the ratio 
s 

of length of post to least side of cross-section, and f the ultimate 
resistance to compression, in pounds per square inch: 
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THE CARNEGIE STEEL COMPANY, LIMITED. 

WHITE PINE. YELLOW PINE. 

Ratio of Ratio of 
Deer...,.. Decrea.sa. 

o to 10 2500 1.00 o to 15 4000 1.00 
10" 35 2000 0.80 15 " 30 3500 0.88 
35" 45 1500 0.60 30" 40 3000 0.75' 
45" 60 1000 0.40 40" 45 2500 0.63 

45" 50 2000 0.50 
50 " 60 1500 0.38 

Experiments upon white oak posts of such lengths have up to 
the present time not been made. Probably values from 75 per 
cent. to 80 per cent. of those given for yellow pine may be safely 
assumed. 

WOODEN BEAMS. 
The following is a general summary of the results obtained by 

Prof. Lanza from numerous experiments upon wooden beams. 
They were of an average section of about 12X4 inches and 

were tested for mean span lengths of about 18 feet: 

Modulus of Ru ture_ M _~Moment of forces causing rupture.) . 
P R (Moment of resistance of cross ,eetion.) 

KIND OF TIMBER. 
Maximum. Minimum. Mean. 

~ruce, . . 5878 2995 4884 
hite Pine, . 6415 3438 4808 

Oak, 7659 4984 6075 
Yellow Pine, . 11360 5092 7292 

The above statement of the maximum and minimum values 
does not consider the results obtained in a few isolated cases for 
which the conditions were radically different than for the others. 
It was found that the beams frequently gave way through longi· 
tudinal shearing near the neutral axis, though this was not as 
common a source of failure as breaking acroSs the grain. 

For spruce, the mean intensity of the shearing stresses, for 
beams that failed in this manner, was 191 lbs., and for yellow 
pine 248 lbs. For beams that failed otherwise, the mean inten
sity of shearing stresses at the moment of rupture was very nearly 
the same. 

The conclusion appears, theref"re, to be warranted that for 
soft timber there is an almost equal tendency for beams to fail by 
shearing longitudinally at the neutral axis, as by the tearing of 
the outside fibers . 

Owing to the wide range of the results obtained and the 
generally erratic behavior of timber subjected to stresses, Prof. 
Lanza recommends the following values for Moduli of Rupture 
to be adopted in practice: 
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OJ 'N UIIt..;:1b.", OOl'ol'~ANY. LIMI'lEO 

Spruce and Whilt' pint. . . 3,000 lb!. 
Oak, .. ·4.000 •. 
Yellow pine, . . . . 5,000 .. 

'l'be:se nlues au lower tha" heretofore in U3e and .. li&fely 
fa«or of 4. on the bas;' of these '-alues, may be _med u 
aml,le for all cases. 

The (ollowing table hR5 ~n calcullUed for CXIn:mc fib..., 
stresses of 750 Jbs. I'C' $quare inch, 
SAFE LOADS, UNIFORMLY DISTRIBUTE!), FOR RECI'· 

ANGULAR Sl'lWCE OR WHITE J' INE 
BEAMS ONE INei l Tl l ICK. 

(For oak increase \'alues in table by M'). (For yellow pine 
'O';'.K •• ,,," '" table by %). 

for -:,y other ... lues per Ioq. inch is found 

, eoo 820 

6 eoo '" 7 430 680 
8. SSO 510 
9 3SO . 00 

10 300 410 
II 270 370 
12 250 340 
13 230 810 
14 210 290 
15 !OO 270 
16 190 260 
11 180 2.40 
18 170 230 
19 160 210 
20 150 fOIl 
21 140 tOO 
!!2 '40 190 
23 130 180 
24 180 170 
25 120 100 
26 110 160 
27 110 lli() 
28 110 140 
!9 110 aD 

in the table in the 



THE CARNEGIE STEltL COMPANY, LIMITED. 

S'l'RENGTH OF MATERIALS. 

ULTIMATE RESISTANCE TO TENSION 

\ICT.\L-; .\xn .\ LLO":'i. 

Aluminum Bronze. A\'f:KAGY.. 

10 pcr ccnt. AI. and go peT cent. Copper, 8.000 
28000 
18000 
49000 
38000 
19000 
30000 

30000 
60000 
16500 

.8000 
78400 

3300 

.. 
Brass, c:l>t, ' 

" wire, 

Hron~e or gun metal, 

Copper, cast. .. sheet, 

bolts, 

9E Jf ., 

" "'ire, (unannealed), 

Iron, ea~t, 13,400 to 29.000, 
wire, black Or alll1~aled, 

" bright hard dm"'ll, 

Lead, sheet, 

Sleel, 
Aluminum, 2~ per cent .. \Inminum, 

Copper, .35 IJeT Cf:T:1. Copper, 

Xicke1, 3'" peT cent. Xicke\, 
C3~1, wire, cnlcible, 

.. .. 
Husen'er , 

high c~rbon, 
Mild,O, 11 ., 

45000 to 120000 

70000 
60000 
88000 

224000 

89600 
179200 

134000 
The modulus of elasticity of SICi'1 from recent teSts IS from 

27,000,000 10 31,000,000. A"ernge, 29,000.000. 

Tin, cast, 4600 

Z;nc, . 7000 to 8000 

20. 
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Tax CARNEalI': STEEL OOYPANY, WMlTED, 

STRENGTH OF MATERIALS.-Continued, 

II~I IIEK, ~E.\~:\,EU, .\:\1) OTlIEK Olo:(,,\l\ll" HBEIo:. 

T~kcn lo!)tely fmm Trnut"ille's pocket bool.., (edition of 1$<)1 ), 

,I.\· t:R,l.CL 

\m~ric':ln, 

Ikt'eh. I':n).:I;,h, 
Birch, 

l'~,<I .. r of Lc:llRIlOll, 
.. .\merian. red, . 

Fir or Spru~, . 
Itenlpe" Rope .• , 
llid,or)" J\ mcrican, 

\\Qhogall)', 

16000 
16_ 
11500 
15000 
11400 
10300 
10000 

12000 10 16000 
11000 

6000 
l)ak. ,\mCTieDIl, white, 10000 

.. EuropeQll, 10000 
1'ine, ,\meTiean, white, red and pitch, Mcmcl , Kiga. 10000 

" .. long leaf )'elloW', 12600 to 19200 
l'"plar, 7000 
)o.ill.. tiber, 20000 

":alnut, blllck. 8000 

Uriek amI l"cmem, 
( ;In,,, 

~Iale, 

Mortar, ordill;lr) lime, 

280 10 300 
2560 

240010 4800 
10 10 20 

ULTIMATE RESISTANCE TO COMPRESSION. 

~tET.\I_". 

10200 
86000 to 125000 
46000 to 120000 

. 



THE CARNEGIE STEEL COMPANY, LIMITED. 

STRENGTH OF MATERIALS.-Continued. 

TIMBER, SEASONED, COMPRE SED IX Tll~ 
DlRECTTOK OF THE GRAIK. 

Taken largely from Trautwine's pocket book, (edition of 1891), 
AVERAGE. 

Ash, American, . 
Beech, 
Birch, 
Cedar of Lebanon, 

" American, red, . 

Che.tnut, . 
Dcal, red, 
Fir or Spruce, . 
Hickory, . 
Oak, American, white, 

" British, 
Dantzig, . 

Pine, American, white, . 
long leaf yellow, 

\~ralnut, black, . 

6800 
7000 
8000 
5900 
6000 
5300 
6500 
5000 
8000 
7000 

10000 
7700 
5400 
8500 
8000 

STO ' E, NATURAL AND ARTIFICIAL. 
Brick, weak, . . 550 to 800 

strong, . 1100 
" fire, 1700 

Brick work, ordinary, in cement, . 300 to 600 
~~ . 1000 

Glass. 
Granite, 
Limestone. 
Sandstone, ordinary, . 

ULTIMATE RESISTANCE TO 
METALS. 

30000 
5000 to 18000 
4000 to 16000 
2500 to 10000 

SHEARING . 

Iron, cast, . . 25000 
Steel, . 50000 

TiMBER, SEASONED, ALOKG 1'1 [E GRAIN. 
White Pine, Spruce, Hemlock, . 250 to 500 
Yellow Pine, long leaf, 300 to 600 
Oak, . 400 to 700 
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-+-_______ --:::--:-=::::::::-_L 
- [1' CARNEOIE STKEL COMPANY, LWl1'ED. 

LINEAR EXPANSION OF liiUBST ANOES 
BY HEAT. 

To find the increase in the JC"b'th of. bar of any material due 
to .n incre&..e o f temperature, multiply the lIumiler or degru5 of 
increase of tcmpe nllure by the ooeflieient for 100 degues and 

by the length of the IXlr, Illlcl:..:"C;'C·'C',:..:b:C' C'Coo-,,-. --c-::-:-,,-= 
~Ir.rl*", 
rw.allei\.!~ ~"'Mf. 0 .. Sullsn.:.;c .... 

Baywood, (ill the di rection of Ihe I 
gnin,dry,)· . 

Ilrus, (tL~t. ) 

( .... ire. ) 
Brick. (firc;) 
Cemenl, (Rom.an, ) . 
Copper, 

Deal,(in the direction of the grain, I 
dry, ) . - . -

<;tll.!!I , (English Hin!,) 
( I'rench while lead,) 

(;old, 
Granite, (average, ) 
Iron, (casl .] 

(soft forged.) . 

" lwin:.) 

'-'. 
Marble, (Caml"', ) 

M ercu1'} , 

I'latiml1ll, 

~nnd~totlc, 

Sih'cr, 
Slate, ( Wales.) 
Water, h arie5 tomldel1lhly 

the tcnlperature.) . 

I 

I 
with { 

.0002. 
ro 

.00031 

.00104 

.00107 

.()()(), 

.0006 

.0009 

.OOO2~ 

.0004' 

.00048 
.0006 
.00047 
.0006 
.()()()7 
.0006 
.0016 
.00036 

ro 
.0006 
.0033 
.()()()5 

.""'" TO 

.0007 

.0011 

.0006 

.0096 

• 

....... 

. 00046 
~ 

."""'7 

.00l8S 

.00193 

.0005 

.0014 

.0017 

.()()()44 

.00081 

.00087 

.0015 

.00085 

.0011 

.0012 

.0014 

.002" 

.0006' 
ro 

.oon 

.0060 

.0009 

.000" 
~ 

.0012 

.002 

.001 

,0165 

+-------·;;;;""';;-------:1-



THI!: OARNEGIE BTE!I;L OOMPANY. LIMITED. 

AREAS OF FLAT ROLLED BARS. 

)'or TkiekAeMel troD. ~I iD.. Io! ill. &114 Willlhl b I ill. 10 I~ ill. 

T\I.k_ 11/ 1'4" II};" 11"" 2" 1 2~" 2,"," 2,," 12" ,., .. k. 
-- 1 -I-- -- -

A 
.063 .078 .094 .109 .12b

1 

.141 .'" .'72 .750 

.I" .I" .'88 .219 .260 ... , .813 ... , 1.60 

.188 .... ... , .328 .376 .m .. " .616 ." 1 '''''1 ''''1 .375 .438 1 .600 "'I ... \ .688 000 

.• ,,1 ~. .313 .89' oM7 . . !Im .,.. .", .• 60 .75 

{. 
..,. .• 69 "" .'" .750 .844 1 .938 1.03 .... .... ... , 

"'I .m .875 .\lSI 1.011 '" ." 

... '· ... 1 
.750 .87b 1.00 1.13 I." ,., <00 

I • .li63 .708 .1144 .984 1.13 1.87 1.~1 1.55 5." 
\1 

.... .", .938 1.09 I." 1.41 I." I." , ... 

.688 .M9 1.(13 1.20 1.38 1.55 I." 1.69 ... 

.'60 .938 1.13 un '.60 1.69 1.88 '.00 '.00 

, :~ 
.813 1.02 1.88 U2 1.63 , ... '.OS ." .. " ."5 1.09 1.31 I." 1.75 1.97 ". ." ,.,. 
.938 1.17 UI 1.54 1.88 til .... '.58 11-" 

1.00 ,-" 1.011 1.75 lOO .,. .... ." '.00 

I ,I. I." 1.88 '.59 I." ." '.89 ." ". "" , I \.13 loti 1.69 1.97 <0 • .... ", ". ,"" 
I .*. 1.19 1.<8 I." "" 2.38 1 2.67 2.97 3.27 , .... 
II ,'" ,-" 1.88 ". 2.bO 2.8\ I ll3 1 3.« 1<00 

' ,\ I.SI 1.64 1.97 .. , 2.63 2.95 l28 3.61 1<75 
'I ,., I." '116 2.41 '.75 '.00 3.U •. " , .... 
I I'. I.U 1.80 "5 ... .88 .... 3.69 •. " ,,-" 
II I." 1.88 ... .88 '00 '38 '" <1' 1&00 

I;i I." I." ... ." 3ol3 .52 3.91 '.30 18.i5 , ~ '.63 '.OS 2.U '" 3." 3.66 '.00 4.41 19.50 
III I." til ... '" 3.38 066 . ... '.54 ,..,. , ' 1.75 2.19 12.63 &116 "" 3.94 I US 4.81 21.00 , 

'" '" W ." 
lI, . ., HIS 4063 4.9 • 21.75 , I.- ,., !.S4 2.81 .... '" U! U9 6.16 ..... 

I {- I." 2.4! ", U. .88 .... . ... 5." ..... , . • 00 .... lOO .... '.00 .... 000 5.60~ -



I 
TaB CARNEOIB STEEL OQMPANY, LIMITED. 

ARE A S OF FLAT ROLLED B ARS. 

( lYJ~T1NU F.n. ) 

ni,t_ 

'" 3~~" law' 3%"" I 4N \ 4U1I14W;' ~" 12" i. iooMt. 
--, -

" .188 .203 .219 .23< .... .2" .881 .297 .7" 
I .3" 1 .'06 .• 38 .• " .000 .531 .063 .09' 1.50 
I, .... .609 .656 .703 .750 .m .... .891 2." 
I .7" .813 .875 .9" 1.00 1.06 1.13 1.19 3.00 

,', I '" 1.02 1.09 1.17 I." 1.33 t.41 1.48 3.75 

,I, 1.13 1.22 1.31 1.41 1.51) 1.69 1.69 1.78 •• IiO 
1.31 1.42 1.53 I." 1.75 1.86 1.87 'Ill 5." 

I 1.50 1.63 1.75 1.88 '00 2.13 2." '" 6.00 

I. 1.69 1.83 1.97 2.11 2." '" '53 '87 6.75 

A 1.88 >03 2.19 ." 2.51) "6 >81 '97 7.51) 
'00 <2, 2 .. t! '53 2.75 2.112 "9 3.21 "5 

I 2." 2.·(( 2.53 2.81 3.00 3.19 3." 8.56 9.00 

)~ '" , ... 2." 3.05 S." 3.46 S." S." 9.75 
2.53 2." '06 3.88 .OIl S.72 3." ".16 IO.W 
2.8\ S.M 3.28 3.52 >75 '98 U2 H5 11.25 
300 3.25 351) S.75 '.00 .. " ' .50 4.75 ]2.00 

II's 'I' S." 3.72 S.98 4,25 .(.1i2 ' .78 5.M 12.75 
\I as, S." 3." 4.22 .... ' .78 5.00 5.34 \3.50 
t Il, S." S.86 •. 16 ... 5 4.75 ,.05 5." 5." 14.25 
\I 375 '.06 U, '.69 '.00 5.3\ '.53 ,.,. 15.00 

I I. 3." ..., 4.59 4,92 '.25 '.58 5.91 , ... 15.75 
I I 4.13 4 .• 7 4.8\ 5.16 5.51) 5." '19 .53 \6.50 
I" " I ' .67 5.03 5.39 5.75 '11 6.47 .83 17.25 
I I '.51) '.88 ,." '.63 6.00 '88 '75 7.13 1'00 

II, ' .69 , ... 5.47 .86 • 25 ... 7.03 7.42 18.75 
I I ' .88 5.88 5.69 .09 . ., "1 7.31 7.72 19.50 
III 5.00 5.48 5.91 ' .33 <75 7.17 7.09 '" "." II 5.25 5.69 'IS 6.56 7.00 7 . .t4 7.88 "1 21.00 

I I/ 5.'4 '.89 '34 .80 7.25 7.70 'I' &61 21.15 
1/ '.63 6.09 ... 7.03 7.50 7.97 , .. &91 "-51) 
Iii 5.81 , ... .78 7J!/ 7.75 &2, &7, 9.20 "25 , 6.00 .... 7.00 7.51) '00 '50 9.00 9.50 24.00 -



THE CARNEGIE STEEL COMPANY, LIMITED. 

AREAS OF FLAT ROLLED BARS. 

(CONTINUED. ) 

r:i'::~ I~ 5w/ 1 5WI \ 5%" \~1 6X" 1 6W/ I~ 12" 

1\' .313 .328 .344\ .359
1 

.375 .391 .406
1 

.422 .750 
} .625 .656 .688 .719 .750 .781 .813 .844 1.50 

l3g- .938 .984 1.03 1.08 1.13 1.17 1.22 1.27 2.25 
t 1.25 1.31 1.38 1.44 1.50 1.56 1.63 1.69 3.00 

1.56 1.64 1.72 1.80 1.88 1.95 2.03 2.11 3.75 
1.88 1.97 2.06 2.16 2.25 2.34 2.44 2.53 4.50 
C)"9 2.30 2.41 2.52 2.63 2.73 2.84 2.95 5.25 
4W a~ a~ L88 lOO l~ l25 l~ tOO\ 

2.81 2.95 3.09 3.23 3.38 3.52 3.66 3.80 6.75 
3.13 3.28 3.44 3.59 3.75 3.91 4.06 4.22 7.50 
3.44 3.61 3.78 3.95 4.13 4.30 4.47 4.64 8.25 
3.75 3.94 4.13 4.31 4.50 4.69 4.88 5.06 9.00 

4.06 4.27 4.47 4.67 4.88 5.08 5.28 5.48 9.75 
4.38 4.59 4.81 5.03 5.25 5.47 5.69 5.91 10.50 
4.69 4.92 5.16 5.39 5.63 5.86 6.09 6.33 11.25 
5.00 5.25 5.50 5.75 6.00 6.25 6.50 6.75 12.00 

5.31 5.58 5.84 6.11 6.38 6.64 6.91 7.17 12.75 
5.~ 5.91 6.19 6.47 ' 6.75 7.03 7.31 7.59 13.50 
5.94 6.23 6.53 6.83 7.13 7.42 7.72 8.02 14.25 
6.25 6.56 6.88 7.19 7.50 7.81 8.13 8.44 15.00 

6.56 6.89 7.22 7.55 7.88 8.20 8.53 8.86 15.75 
6.88 7.22 7.56 7.91 8.25 8.59 8.94 9.28 16.50 
7.19 7.55 7.91 8.27 8.63 8.98 9.34 9.70 17.25 
7.50 7.88 8.25 8.~ 9.00 9.38 9.75 10.13 18.00 

7.81 8.20 8.59 8.98 9.38 9.77 10.16 10.55 18.75 
8.13 8.53 8.94 9.34 9.75 10.16 10.56 10.97 19.50 
8.44 8.86 9.28 9.70 10.13 10.55 10.97 11.39 20.25 
8.75 9.19 9.63 10.06 10.50 10.94 11.38 11.81 21.00 

9.06 9.52 9.97 10,42 10.88 11.33 11.78 12.23 21.75 
9.~ 9.84 10.31 10.78 11.25 11.72 12.19 12.66 22.50 
9.69 10.17 10.66 11.14 11.63 12.11 12.59 13.08 23.25 

10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 24.00 
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TaB OARNF.oIK STEEL OOMPANY, LIMtTED. 

AREAS OF FLAT ROLLED BARS. 

(CO:-;TIX Ii .;[). ) 

fiJ..k_ 7" 7,{fI 7;~fI 7'H/' 8" ax" 8}j;" &X" 12" 
"'.<~ -

I 
I, .m "53 . 469 .... ,500 .516 ."1 .M .'50 
• .'" .906 .m .96' 1.00 1.03 1.06 1.09 1.51) , 
)~ 1.31 1.36 1.~1 I." 1.50 I." 1.59 1.64 '" 1.75 1.81 1.89 I." .00 <06 <I' at, .00 

• ~.19 2.21 2." ... 2.50 " . < .. ." 3.7& 
" , '.58 2.72 • 81 "I .0 • '.09 3.19 U, '.50 , 
1;- '06 3.17 ,." '" 93. 3.61 '" , .. ." 

,.W '" '" 989 '.00 4.13 4.25 •. 38 6.00 

,'. ,." .... '.22 U, '.50 .... O • '.92 6.75 
• '.38 '.53 4.69 .... '.00 5.16 5.31 ." '.50 1'1 4.8\ .... 6.16 '.36 '.50 ' .57 , ... '02 ." 
I ,." 5.H '.58 5.8\ '00 619 6.38 636 9.00 

1/ ,." '.89 6.09 ... '50 .70 691 7.1 t '.13 
61' , .. 6.66 6.18 7.00 7.22 7.U 7.66 10.50 

II 63' 6.80 7.08 7.'t7 7.50 7.73 ,., ... 11.2.'1 
I 7.00 ,.,. 7.50 7.75 '.00 ." "' . '" "00 

II. 7,H 7.70 1m &2, .50 .77 '.03 9." 12.71'1 
I I 7.88 &\6 ... ", '.00 9.28 9.59 9." I"" 
II" &31 8.61 &91 '.20 '.50 '.80 10.09 10.39 14.26 
I! ", 9.06 '.38 9.69 10.00 10.31 10.63 10.94 15.00 

Il, 9.19 9.52 9." 10.17 10.50 " .. ILl6 11.48 15.76 
If '.58 9.97 10.31 10.66 11.00 Il.:U 11.69 12,1)8 16.50 
II. "00 10.42 10.78 11.14 II.SO 11.86 1<" 12.58 17.2iI 
I! "50 10.88 11.25 11.63 "00 "38 12.76 13.13 1&00 

I I. "" 11.33 11.72 12.!! 12.50 "89 13.28 "57 18.7a 
Ii 11.38 11.78 12.19 It-59 \3.00 13.41 13.81 14.22 19.51) 
III 

1
1
1.81 

1.23 "66 13.08 13.50 13.92 14.34 14.77 2." 
II I.,. 1.69 13.13 13.56 14.00 14044 14.88 16.31 21.00 

If! 12.69 18.14 "" 14,0. 14.50 14.~ 1H1 1>66 21.16 
II 18.\3 "" 14.06 14053 16.00 16.47 16.!U 16.41 ,.." 
I ~~ 13.56 14.06 14.1)3 16.02 16.50 1.,8 16.47 16" 23.23 , 14.00 14.bO 16.00 15.bO 116.00 )6.bO 17.00 17.50 ".00 - -

!OIl:.! 



THB CARNEGfE 8TItEL COMPANY, LIblITED. 

A REAS OF FLAT ROLLED BARS. 

( Wl'Tl l'"l:f.l>. ) 

.... - ON 9'4" ex" ~" 10" 10 tO 101" lOt" 12" ,.i_ 
~ 

'~~ .'63 .'" .• 94 .609 .625 .6<1 .'" !~ .7" 
1.13 1.16 1.19 1.89 1.25 1.89 1.31 1.34 I." 

11 1.69 I." I." 1.83 1.88 1.92 1.97 2.'" 2.25 

'" "I 2.38 2." 2.60 '" .63 2.69 "" ,', 0" 2.89 2." '.00 >I, '" ' .89 '.36 3.75 

J. .o, "47 ,." ,." 3.75 .84 :I.s. '.I>'J •. " as, 1.115 4.16 1.97 '.38 .... 4.59 4.70 >2. 
! '.50 ' .63 •. 76 •. 88 5.00 ;I., '.25 .88 '.IX> 

,0. '.06 '.211 ." 5.48 '.63 '.77 .91 .115 6.75 
I '.63 5.78 5.9-~ <0, .,. "I 6.56 ." 7.50 
fI 6.19 .36 .58 6.70 '.88 7.115 7.2'~ 7.69 ." , 6.75 ." 7.13 7.31 7.60 7.69 7.88 .06 '.00 • 
II 7.31 7.58 7.72 7.92 "" 0" "" 0" 9.75 

t! 7.88 0 09 0" 0" ." .97 9.19 9.41 lOW ... 067 0" 9.14 ' .69 9.61 '.84 1008 11.25 
I '.00 ,." 9.W 9.7b 10.00 10.2.'; 10.50 10.75 [2.00 

1 1J~ 9." 9.83 10.09 10.36 10" 10.89 11.16 11.42 12.7S 
I I 10.13 10.41 10.69 10.97 11.25 11.53 11.81 1209 13.50 
I t. 1.69 10.98 11.28 11.f18 11.88 12.17 12.47 12.77 14.2/i 
I } 11.25 11.M 11.88 12.19 12.50 12.81 13.13 13.44 1500 

1 J', 11.81 12.14 12.47 12.80 13.18 13.45 1>78 14.11 15.7/i 
I I 1238 1272 13.06 13.41 13.75 14.09 14.« 14.78 "" I" 10" 13.30 13.66 14.02 14.38 1473 15.09 15.4b 17.25 
I j 13.50 13.88 14.25 14.63 15.00 15.38 1/i.75 16.13 1&00 

I t . 14.06 14.45 14.84 1523 15.63 16.02 16.41 1&36 18.75 
I I 14.63 15.0a IU4 l/i.84 16.2.'; 16.66 17.06 17.47 19.50 
II! 15.19 1/i.61 "03 16.4S 16.88 17.30 17.72 18.14 8925 
It 15.75 16.19 "611 17.06 1?50 17.S. 1&38 18.81 21.00 

If! 16.31 16.77 17.22 17.67 18.13 1&58 "01 19.48 21.75 
II ta88 17.34 17.81 1&89 18.75 19.22 19.69 8916 "" It! 17.44 17.92 18.41 1&89 19.38 19.86 20.34 ,.'" 23.25 
2 1&00 1060 19.00 19.&0 1<1.00 8950 21.00 21.50 24.00 

, 
2" 



THB CARNEOlB STEEl,. COMPANY, LIMITED. 

• 
A 
! 

AREAS OF FLAT ROLLED BARS. 

(CO:Hl:-:CW. ) 

11" ll}" l1 i" ll I" 12" 12}" 12 J" 12t U 1~ 

.688 .703 
1.38 1.41 
2.06 2.11 
2.75 2.81 

," 
1:~9 ~:: I:~ 11,66 d~1 dr ~ 
2.16 2.20 2.25 2.30 2.34 2.39 S~ 
2.88 2.94 3.00 3.06 3.13 3.19 ~~ 

3.U 3.52 3.59 3.67 3.Th 3.83 3.91 3.98 '3~ 
4.13 4.22 4.31 4.41 4.50 4.59 4.69 4.78 !; 
4.81 4.92 5.03 5.14 5.25 5.36 5.47 6.58 ~X 
5.W 5.63 5.75 6.88 6.(10 6.13 6.25 6.38 I~ 

6.19 6.33 6.47 6.61 6.75 6.89 7.08 7.17 ~ 
6.88 7.03 7.19 7.84 7.50 7.66 7.81 7.m .!'" 
7.511 7.73 7.91 8.08 8.2.'J 8.42 8.09 8.n ~ I 
8.25 8.44 8.63 8.81 9,00 9.19 9.38 9.56 .. 3. 

f ' &94 9.14 9.34 9.56 9.75 9.95 10.16 10.36 ~ 

l 1~~ 1~:~ :~:~ :~~ :~:~ :~:fs l~~ :l:~g U 
1 11.00 11.25 11.50 11.75 12.00 12.25 12.50 12.75 ,58 

1 1L~ 11.69 11.95 12.22 12.48 12.75 13.02 13.28 13.5.5 ~i 
I} 12.38 12.66 12.901 13.22 13.50 13.78 14.06 14.34 ."' 
1 L', 13.06 13.36 13.66 13.95 W~5 14.55 14.84 15.14 :i 
1 I 13.Th 14.06 14.38 14.69 15.00 15.31 15.63 15.94. f,' ." 
1 I', 14.H 14,77 15.09 15.42 15.75 16.08 16041 16.73 -if 
1 1 15.13 15.47 15.81 16.16 16.50 16.84 17.19 17.53 l~ 
lr', 15.81 16.17 16.53 16.89 17.25 17.61 17.97 1&33 c
I ! 16.50 16.88 17.25 17.63 18.00 18.38 18.75 19.13 S"B .1 
1/;; 17.19 17.58 17.97

1

18.36 18.75 19.14 19.53 19.92 i'; 
1 ; 17.88 1&28 18.69 19.09 19.50 19.91 20.31 20.72 ~3 
If; 1&56 1&98 19.4\ 19.83 20.25 120.67 21.09 21.b2 IIs..
I t 19.25 19.69 20.18 20.56 21.00 2\.44 21.88 22.31 - .. v 

r.; ·~ 
;}l ~:~ ~~ ~~ I~:~ ~~ I~~ ri~ 1~~1 a!~i: 

'

If: 21.31 21.80 122.28 'i2.Tl 123.25 23.73 24.22 24.70 1:1'" 
_ 22.00 22.50 23 00_ 23.50 24.00 24.50 ,25.00 25.~ ~~ 
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THE CARNEGIE STEEL COMPANY, LIMITED. . 
WEIGHTS OF FLAT ROLLED BARS. 

PER LINEA .. FOOT. 

1 Cubir Foot weighing 489.6 lbs. 
I 

For Thicknesses from f . in. to 2 in. and Widths from 1 in. to 12K in. 

Thickness 1" 1}(" l Wt~1I 2" 2}(" 2~1I 1 2~" 12/1 ininebes. 
------ - -----

• .638 .797 .957 1.11 1.28 1.44 1.59 1.75 7.65 T Ir 
)( .850 1.06 1.28 1.49 1.70 1.91 2.12 2.34 10.20 

I 

f6 1.06 1.33 1.59 1.86 2.12 2.39 2.65 2.92112.75 
)Is 1.28 1.59 1.92 2.23 2.55 2.87 3.19 3.51 15.30 
7 1.49 1.86 2.23 2.60 2.98 3.35 3.72 4.09 17.85 fti 

~ 1.70 2.12 2.55 2.98 3.40 3.83 4.25 4.67 20.40/ 

" 1.92 2.39 2.87 3.35 3.83 4.30 4.78 5.26 22.95 Til 
~ 2.12 2.65 3.19 3.72 4.25 4.78 5.31 5.84 25.50 
I I 2.34 2.92 3.51 4.09 4.67 5.26 5.84 6.43 28.05 T tl 
~ 2.55 3.19 3.83 4.47 5.10 5.75 6.38 7.02 30.60 

I. 2.76 3.45 4.14 4.84 5.53 6.21 6.90 7.60 33.15 T. 
U 2.98 3.72 4.47 5.20 5.95 6.69 7.44 8.18 35.70 
15 3.19 3.99 4.78 5.58 6.38 7.18 7.97 8.77 38.25 lH 3.40 4.25 5.10 5.95 6.80 7.65 8.50 9.35 40.80 

IT\r 3.61 4.52 5.42 6.32 7.22 8.13 9.03 9.93 43.35 
1~ 3.83 4.78 5.74 6.70 7.65 8.61 9.57 10.52 45.90 
If. 4.04 5.05 6.06 7.07 8.08 9.09 10.10 11.11 48.45 
1}( 4.25 5.31 6.38 7.44 8.50 9.57 10.63 11.69 51.00 

If. 4.46 5.58 6.69 7.81 8.93 10.04 11.16 12.27 53.55 
lYs 4.67 n.84 7.02 8.18 9.35 10.52 11.69 12.85 56.10 
l l. 4.89 6.11 7.34 8.56 9.78 11.00 12.22 13.44 58.65 
1~ 5.10 6.38 7.65 8.93 10.20 11.48 12.75 14.03 61.20 

IT"" 5.32 6.64 I 7.97 9.30 10.63 11.95 13.28 14.61 63.75 
1~ 5.52 6.90 I 8.29 9.67 11.05 12.43 13.81 15.19 66.30 
Itt 5.74 7.17 8.61 10.04 11.47 12.91 14.34 15.78 68.85 
1M 5.95 7.44 8.93 10,42 11.90 13.40 14.88 16.37 71.40 

I 
IH 6.16 7.70 9.24 10.79 12.33 113.86 15.40 16.95 73.95 10 

Irs 6.38 7.97 9.57 11.15 12.75 14.34 15.94 117.53 76.50 
IH 6.59 8.24 1 9.88 11.53 13.18 1 14.83 16.47 18.12 79.05 
2 6.80 8.50 [10.20 11.90 13.60 I 15.30 17.00 i. 18.70 81.60 . 

I 215 I 
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L 
THR CARNItOIIll I:!TEEL OOM PANY, L IMITED. 

WEIGHTS OF FLAT ROLLED BARS. 

"E:A LINE:A,L FOOT. 

( T!:'<.'IX!:tlJ. ) 

-- -------
1)i<k ... 3" aU " 8}{" 3,,"" ." 4~ " 14)j/l 44 N 12" i . ) .. \to. 
-- ---- --

)j 1.91 2.07 2.23 .,. 2.55

1 

." '.87 3." 7.65 

"" 2.76 <9, 3.19 .. 0 3.61 883 '.04 10.20 

iI 8.19 "5 ." 899 4.25 '.52 '.78 "'" ,.,5 
3.83 4.15 4.41 '.78 5.10 5.42 .74 6.00 15.30 

~ 4.46 '.83 5." ,." '.95 ." 6.70 7.(f7 17.85 
5.10 '''I ." 83' .80 7." 7.65 0'" 20.40 

iI S.U ." 6.70 7.17 7.65 0" &6, '.09 22.95 <8, <9, 7.44 7.97 0" 9.10 9.57 10.10 "'50 
II 7.02 7." &1' 0" 9." 9.93 , .. , 11.11 83" ,. 7.65 0" 8.93 1 9.57 10.20 '0'" 11.48 12.12 30." 
l! 0" 0" 9.67 10.36 11.05 11.74 12.43 18.12 33.15 

0" 9.67 10.41 11.16 11.00 12.65 '>3, 1.4.13 35.70 
,f! 9.57 10.36 11.16 11.95 12.75 ,." 14.M 15.14 83" 10" IUXi 11.90 12.75 13.60 14.45 '0:" 16.15 4G.go 

"/ 10'" 11.74 "65 13.55 1U5 15.M 16.26 17.]6 .. " ') 11.48 12.43 13.39 14.3( 15.30 16.26 17.22 18.17 .. ., 
:)j 12.12 \3.12 14.13 \5.14 16.15 17.16 18.17 19.18 .(8.46 

12.75 13.81 14.87 ,. .. 17.00 ,.'" 19.13 20.19 61.00 

~~ 13.89 IUil 15.62 \6.14 17.85 1&" "". 21.20 "'35 
14.03 la.20 "" 17.63 '&70 '9.8'1 21.(l.I 22.21 58.10 

'" 14.66 , .. , ]7.]0 1&" 19.56 20.77 21.99 23." 58.65 
1}2 " .. 1&" 17.85 1 19.13 26.40 21.68 "" 24.23 61.20 

'{, IS.S( 17.27 18.00 19.92 21.26 .. " 23.91 25." 68" ,,. 1<" 17.96 19.34 20.72 22.10 23.48 ".87 26.25 .. 80 
'II ".22 1&65 20.08 21.51 ".95 24." 2582 "''' 58.85 
,~ 17.85 19.34 26.83

1

22.82 23." ".29 "78 83" il.40 

:l! 18.49 21l.03
1

21.57 23.11 24.65 26." "." "." 73.1< 
19.1 3 20.72 22.31 23.91 25.50 27.10 83" 30211 i6.50 

'II 19.77 21.41 23.06 24.70 "." 8300 " ... 31.29 73.'" , 20.40 22.10 23.80 26.50 ".W 8390 ..... 32.30 81.60 

2>. 
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TBB CARNEOI'S ftTICKL OOMPANY, LIMITED. 

WEIGHTS OF F L AT ROLL E D BARS. 

PIE:R LINt: ... L FOOT. 

(CONT I:S l: f. U. ) 

-- -----

~ ." ')(" 'W' ' '''' , ' '' ,')("I'W' ' j(" 

12" 
----- --- --

~ 3.19 3.35 3.5\ 3.67 3.83 •. " •• U. 4030 7.65 
4025 •. 461 •. 67 '.89 5.10 '" 5.53 ) 5.74 "" 

~ 5.31 5.58 5.84 6.1t 6.38 '.64 6.90 7.17 12.75 
6.88 6.69 7.02 7.34 7.M 7." . 29 '" 15.30 

~ 7.44 7.8\ 8.18 8.56 8.93 '.29 9.67 10.04 17.&1 
8.50 8.98 9.35 9.77 10.20 '''' 11.05

I
'U8 21).40 

n 9.57 10.04 10.52 11.00 11.48 11.95 12 .• 3 12.9\ 22.95 
10.63 11.16 t 1.69 "" 12.75 13.28 13.8\ lUI 26.50 
11.69 ,.27 "" 13.44 l·t03 14.61 15.20 15.78 28.00 

" 12.76 ) 13.39 14.03 1-4.67 \5.80 15.94 lIi58 j I7.22 30.60 

Ii 13.81 \4.50 15.19 15.88 "" 17.27 17.95 18.65 "" 14.87 IS.S! '.36 17.10 17.85 "60 19.34 20.08 36." 
,11 15.94 16.74 17.53 "" 19.13 19.92 20.72 21.51 38.25 

17.00 17.85 18.70 19.55 20.40 ".25 22.10 22.95 40.80 

11i "" 18.96 ".87 20.77 21.68 22." "' .. ... " <8. .. 
p 1~1.I3 '"'" 21.()( 21.99 "'I>; 23.91 ... ., 25.82 45.00 
I r', 20." 21.20 22.21 23.22 ".23 25.23 ,.,. 27.25 48.45 
I ]~ 21.25 22.32 23.38 24.44 25.50 ,. .. 27." "''' 51.00 

:* 22.32 23.43 ..... 25." ,.'" 27.00 29.01 80.12 ..... 
23.38 2<." 25.71 "88 28.00 29.22 30.38 31.56 56.10 

I r~J 24.44 25.66 86.88 "'10 ".38 30." 31.n '''' .... 1 " ".50 .. '" l'8." ".33 30.60 31.88 33.15 84.43 61.20 

I ,'.; 26.57 27.89 29.22 30." 31.88 33." ..... 36.86 "" 1Ji ".88 29.01 30.39 81.n 83.15 ..... "" 37.29 6630 
IH ... " 80.12 31.56 "99 84.43 36.86 ".30 3873 68.86 
"-4 29.75 31.24 "73 ".22 "" 37.19 33.68 40.17 71.40 

Ii :! 30.81 32.33 33.89 35.43 36.98 SS.51! 40.~ 41.60 "'96 
I/< 31.87 83.47 36." "" 38.25 \ 39.85 4U4 43.03 76,50 
'+1 82." ,U, 36.23 37.88 39.53 41.17 .. " 44.46 79.0; , 84.00 35.70 37.40 39.10 40.80 42.50 4UO ".90 81.60 

2t7 



T H i': CARNEOlB STEEL COMPANY. Lll4ITED. 

WEIGHTS OF FLAT ROLLED BARS. 

1" [11 LII'H A L rOOT. 

(cn.' TIW t.il. ) 

-
n:,h_ 7" 7)4 " 75':" 7l .. " '" 8' .. " 8'2" 84 " 12:" !., ..... , 

, 4046 4,62 .. " '.94 6.10 '.26 ." 5.58 7.6.\ 
" '. ',95 ." <3, <5, ... 7.01 7,,. 7.43 1'" 

• 7.« 7.70 7.'17 &2, ... ." ',03 , ... 12.75 , , ." ,." '.7 9,88 10lO 10.62 1'" 11.16 1'" 
i 10.41 1'" 11.18 11.53 11.90 12.!7 I2.M 1.0' 17.85 
" 11.90 12.32 1'75 13.18 1<60 14.00 14044 14.87 "'0 

• 1U' 1'" 14.34 14.82

1

15.30 15.78 t8.tt1 16.74 "-" , 

"' 
14.87 15.40 1", 18.47 17.00 17.631 18.00 18.51l 25.511 

I' 1'" 1." 17.63 18.12 18.70 19.28 11l.86 .. " "., '. 17.85 18.49 11l.13 11l.77 20.40 21.04 21.68 "-" 311.60 

I! 11l.34 "03 2O.7t1 21.41 22.10 22.79

1

23.48 24.17 33.15 

" 
,.,,, 21.57 22.112 23.05 23.80 24.55 25.30 'M' 35.70 

II 
l:ili 

23.11 23.91 24.70 25.50 26.30 !.'7.10 "," .. " 1 24.65 25.50 26.35 27.20 28.05 2&90 29.75 .... 
Il .. ..... 26.19 27.10 "00 "90 29.ao 30.70 31.61 4&" 
1 ' . ,.." ".73 "" 29,"' 311.60 31.511 32.52 .. 47 "90 I.'. m,. ,.." 3ll.88 31J!9 "-311 33.31 , 3t3! 35.33 .. " I '~. ".75 "'1 31.88 32,,. ".00 3Ii.06 36.12 37lO 51.00 

I,' 31.28 "'''133 

... 

34.59 35.70 '6.81 37,OJ ",," 0>" 1 }-I ... " 33.8i 35.00 36.23 37.40 38.671 39.74 40.91 56.10 
I f;. 34.21 36.« 36.68 37,88 39.10 40,32 4t.M 42.77 "" 1 " 86.70 36.98 38.U "',53 •• 811 42.08 48.35 ... 53 61.20 

1,0. 17.19 138.61 1 39.84 141.17 "511 43.83

1

4616 46.49 6<" 
:N 88.87 40.05 41.« 42.82 44.20 4U8 46.96 .... .. 311 

(0.16 41.61l 43.03 (4047 45.90 47.33 (8.76 50.20 .. ., 
\1. 41.66 43.14 44.63 46.12 47.60 41l.09 50.68 "117 71.(0 

11. 43.14 44.&8 .. " 47.76 49.30 511." "88 '19' " .. 11. 44063 .. " 47.82 49.40 51.00 5l!.0l ",," .. " 7&511 
II. 48.12 47.76 49.41 51.00 5l!.711 54." 56.00 57.64 ",00 , 47.60 41l.30 51.00 .. 70 54.40 "'111 57.ao "511 81.60 - -

-



THE OARNEGIE STEEL OOMPANY, LlM1TIm. 

WEIGHTS OF FLAT ROLLED BARS. 

PEA LINEAL FOOT. 

(((':<;T I:o;n.lI. ) 

--
'kia ... '" 9#," 9~" 9J• " 10" 10'.;. " 10'2" 10 l .. " 12" i. , .. Ioo •• 

~ 5.14 5.90 ." ." 6.38 '.54 6.70 <8, 7.66 
7.65 7.86 008 <2, 050 071 092 9.14 10.20 

~ 9.56 9.83 10.10 10.36 10,62 10" 11.16 11.42 12.n 
11.48 11.80 12.12 12.44 1 12.75 I"" 13 " 13.71 15.30 

1'l 13.40 13.i6 14.14 14.51
1 

14.88 15.25 15.62 15.99 17.8b 

" 
15.30 15.73 16.16 16.58 11.00 11,42 11.85 10" 00.40 

I. 11.22 17.69 18.18 18.6.'; 19.14 19.61 "08 20.56 22.95 

n 19.13 19.65 20.19 20.72 21.25 21.78 22" 22.85 ".50 
21.1)4 21.62 ,,'I 22.79 23.38 23.96 24.54 25.13 28.00 

J< 22.96 28.50 24.23 24.86 2.5.50 26.14 26.78 27.42 "'.60 

U 24.86 ".55 "'" 26.94 27.62 28.32 29.00 29.69 33.15 
26.78 21.02 28.26 29.01 29.75 30.50 31.24 31.98 85.70 

II "''' 29.49 30.28 :f1.08 31.88 .. 67 33.4'3 3UfI 38." 
I 30.60 31.45 "30 33.15 ,\.OO 84.85 85.10 ".55 40.80 

• 

:~ 'M2 33.41 ".32 ".22 36.12 37.03 37.92 38.83 43.85 
34.43 35.38 36.34 31.29 38.25 39.21 40.11 41.12 45.90 

!~ ... 84 37.35 38.36 39.37 40.38 41.39 42.40 43.40 ... , 
138.26 39.31 40.37 4!.H .. 50 <&56 44.63 45.69 51.00 

I t. 40.16 41.28 42.40 43.52 44.64 45.15 (II." 41.97 "55 
I ii "08 43.25 44.41 45.58 46.75 47.92 49.08 60.25 5<1' 

:Ji «.00 45.22 46.44 47.66 .. 88 SO.lO 51.32 52.54 58.65 
45.90 47.18 '0" 49.73 51.00 5228 53.5.'i ".83 61.20 

:* 47.82 .9.1. SO .• 8 51.80 sa.1.4 054.46 55.78 57.11 63.75 
49.73 51.10 "" 53." 65.25 5M' "02 59.40 00.30 

II! 51.64 "" M.5t 65.94 57.38 58.81 6O.l!4 61.68 68." 
lji sa.56 55.04 ,..53 ""1 59.SO 60.99 62.48 83.21 7UO 

:l1 155.46 5700 58.54 60.09 61.62 63.11 64.70 66.24 7'" 
57.38 68.91 60.56 62.\6 63.75 65 351 66.S4 68.53 7<" 

III 59.29 60.S4 62.53 ,.." 65.88 67.52 69.18 7083 ".06 , 61.20 62.90 ,4.8, 66.36 68.00 69.70 7\.40 73.10 81.60 - -

.,. r 
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THE OARNEOlB STEEL COMPANY, Ll.Ml'l'EO. 

WEIGHTS OF FLAT ROLLED BARS. 

PEA lll'lE"'l rOOT. 

(('(,:-;'II,- I'U" ) 

~~.'k_ 1 II" 1Il)4 "!lH" H~'i 
-

12" 12:,."12"I/12J. ' 
J. ,., .. ~ .. ~~ -- " ., !i 7.1)2 7.11 7.32 1.49 7.65 7.82 7.98 '" r! 9." 9.51 9.78 ,.00 1020 10.42 110.63 ,." ,\1 

t: 11.68 11.96 12.22 12.49 12.75 13.01 13.28 1&" '3! 
1

1M3 14.llli 14.68 14.99 , ... 15.6:2 ,. .. ,.20 ., 
~ ,." 16.74 17.12 11,49 17,85 ,." ,.60 18.97 " 18.70 19.13 19.&6 19.97 2MO 2082 21.25 21.67 fi 
* I ,,'" 

21.51 22.00 "48 "95 23.43 23.00 24.39 

"''' 23.91 24,44 24.97 'M' 26." 26.56 ".09 i~ 
II 25.10 ".80 26." 27.47 "'65 "" ".22 ".80 .-
" "' .. 28.68 29.33 , 29.97 80.60 31.25 31.88 82.52 ii 

"'''1 ,1.761,<4, 
.--. 

t! 30.40 33.15 33.~ 3U3 3.5.22 E' 11'1.12 33.41 34.21 34.95 35.70

1

86.44 37.19 37.93 

" fI ".06 35.86 36.66 37.46 38.25 89.05 39.84 40.64 •• , 37.40 38.25 39.10 39.95 40.80 41.65 42.50 43.35 ~~ 
]-

: ~ 
89.74 40.64 41.601 "" .(3.35 ,(4.25 46.16 46.06 ,'1 
,2.08 43.04 44.00 44.94 ".00 .(6.86 47.82 .. " ~ "I «.42 45.42 46.44 47.45 48.45 49.461 50.46 51.48 

" 46.76 47.82 .&" 49.94 51.00 52.06 53.12 54.19 t, , 
s-~ 

, t, "'''1 00.
201 ".32

1 

" .. 
53.55 54.61 55.78 56.00 .' '" 51.42 52.59 53.76 64.93 56.10151.27 58.44 59.60 ~l 

' ~ 
58.16 54.99 56.21 67.43 58..116 59.8'r 61.10 62.82 

l' 56.10 57.37 58.65 59.93 61.20 62.48 63.75 65." 5 • .' 't. I 61.10 62.43 63.76 65." ... <0 67.74 ilJl ""159

.

76 

in 60,78 62.16 63.54 1 64.92 6<" 67.68 69.06 70.44 ' $-
~ ;::: 

I 63.10 64.56 65.98
1 

67.42 6&85 70.29 71.72 73.15 .,. 
' }i 65.46 66.93 68.43 69.92 71.40 72.90 74.38 75.87 :I •. I 

:t! 67.80

1

69.33 70.86 72.41 73.95 15.48 ","' 18.57 
r-;. 

70.12 11.72 73.81 74.90 16.50 18.09 79.69 81.28 an 
'Ii 172.46 74.11 76.76 77.41 19." 80.70 "'84 ..... 1; 
2 74.80 76.50 18.'" 79.90 81.60 ".30 " .00 ".70 -

220 
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'I'BlI: CARN1!101J!I 8TR:F:L OOMPANY, LIMITED. 

WEIGHTS AND AREAS OF SQUARE AND 
ROUND BARS AND OIROUMFERENOES 

OF ROUND BARS. 
One cubic foot weighing 489·6 pounds. 

ni,k_ i ~I 01. I "'""klll .... .... Ci ........ 
• ...w .... _9.:'toc,. 0 " 0" '0'" i.i.tWo, _ 101>(, i. 't. indoeo. \11 ... , ...... l.'~ --
0 
t , .013 .010 .0039 .0031 .1963 

l. .053 .042 .0156 .0123 .3927 
.119 .094 .0052 .0276 .5890 

). .212 .167 .0625 .0491 .7854-
.333 .261 .0977 .0767 .9817 

J. .478 .375 .1406 .nOt 1.1781 
.651 .511 .1914 .1503 1.3744 

I .850 .667 .2500 .1963 1.5708 
I , 1.076 .845 .3164 .2485 1.7671 

A 1.328 1.048 .3906 .3068 1.9635 
1.608 1.262 .4727 .3712 2.1598 

! 1.913 _ 1.502 .5625 .4418 2.3562 
II 2.245 1.763 .6802 .5185 2.5525 

It 2.003 2.044 .7656 .6013 2.7489 
2.989 2.347 .8789 .6903 2.9452 

1 3.400 2.670 1.0000 .7854 3.1416 
-h 3.838 3.014 1.1289 .8866 3.3379 
t 4.308 3.379 1.2666 .9940 3.53.13 
t, 4.795 3.766 1.4102 1.1075 3.7306 

), 5.312 4. 173 1.5625 

I 
1.2272 3.9270 

5.857 4.600 1.7227 1.3530 4 .1233 

I 6.428 5.049 1.8906 1.4849 4.3197 
T. 7.026 5.518 2.0664 1.6230 4.5160 

J. 7.650 6.008 2.2500 1.7671 4.7124 
8.301 6.520 2.4414 1.9175 4.9087 

I i 8.978 7.051 2.8406 2.0739 5.1051 
II 9.682 7.604 2.8477 2.2365 5.3014 

J 
10.41 8.178 3.0625 2.4003 5.4978 
11.17 8.773 3.2852 2.5802 5.6941 
11.95 9.388 3.5156 2.7612 5.8905 
12.76 10.02 3.7639 2 .9483 6.0668 -

I '" 



TBB OABNBUU. STEEL COMPANY, LlW'l'tlU. 

SQUARE AND ROUND BARS. 

(cOSTI:-- U~:J).) 

- --- -
ni<t .. 

11~ 
Y.q~I!I. .,." .. " t~ .. 

d_~ _9001~. 0 '" 0" "2'" LU ilKMo. .... loDe· ill ",. iLL,.., iLL "' i ..... iLL cUI. - -
2 18.60 10.68 4 .0000 3.1416 6.2832 
;, 14.46 11.36 4.2539 3.3410 6.4795 
I 15.35 12.013 4.51513 3.5486 6.8759 
I. 16.27 12.78 4.7852 3.7583 6.8722 

). 17.22 13.52 5.0025 3.9761 7.0888 
18.19 14.28 5.3477 4.2000 7.2649 

! 19.18 15.07 5.6408 4.4301 7.4613 
i. 20.20 15.86 5.9414 4.8684 7.6576 

1;' 
21.25 18.69 6.2500 4.9087 7. 8540 
22.33 17.53 6.6664 5.1572 8.0503 
23.43 18.40 6.8906 5.4119 8 .2467 

!I 24.66 19.29 7.2227 5.6727 8.4430 

I 25. 20.20 7.5625 6.9398 8.6394 

V 26.90 21.12 7.9lD2 6.2126 8.8357 
28.10 22.07 8.2656 6.4918 0.0821 

II 29.34 23.04. 8.62S9 6.7771 9.2284 

• 30.80 24.03 9.0000 7.0086 9.4248 

" 31.89 25.04 9.3789 7.3662 0.6211 

l. 33.20 26.08 9.7656 7.6699 0.8175 
34.65 27.13 10.160 7.9798 10.014 

,t. 36.92 28.20 10.563 8.2958 10.210 
37.31 29.30 10.973 8.6179 10.407 

l. 38.73 30.42 11.391 8.9462 10.603 
40.18 31.68 11.816 0.2800 10.799 

{. 41.65 32.71 12.250 9.6211 10.996 
43.14 33.90 12 .691 9.9678 11.192 
44.88 35.09 13.141 10.321 It.3S8 

H 46.24 38.31 13.598 10.880 11.686 

• 47.82 37.56 14.063 11.045 1::'.781 • ti 49.42 38.81 14.535 11.4 16 11.977 

_r'! 51.05 40.10 15.018 11.793 12.174 
52.71 4 1.40 15.504 12.177 12.370 

2'2 I 



I 
THE CARNEGIE BTB;I·:L CO:llPANY. LtMlT1':D 

SQUARE AND ROUND BARS. 

(C01ITINUED.l 

" ... 1:I;:t yti(kl" -" -. .......... tEE. _9-~. D~ 0" "O~ - .... iJ. ... iliOML i1t Ill. iMMo. ..... 
4 54.40 42.73 16.000 12.566 12.566 
h 66.11 44.07 16.504 12.962 12.763 

l. 67.85 45.44 17.016 13.364 12.959 
69.62 46.83 17.535 13.772 13.155 

+ 
61.41 48.24» 18.063 14.186 13.352 
03.23 49.66 18.598 14.607 13.548 
65.08 61.11 19.141 15.0a3 13.744 

h 66.96 62.68 19.691 15.466 13.941 

J. 68.85 54.07 20.250 15.904 14.137 
70.78 55.59 20.816 16.349 14.3M 

I 72.73 57.12 21.391 16.800 14.530 
II 74.70 58.67 21.973 17.257 14.726 

I 76.71 60.25 22.563 17.721 14.928 
/I 78.74 61.84 23.160 18.190 15.U9 
I SO.81 63.46 23.766 18.665 15.315 
II 82.89 65.10 24.379 19.147 15.512 

• 85.00 66.76 25.000 19.635 15.706 
h 87.14 68.44 25.S29 20.129 15.00! 

), 89.30 70.14 26.266 20.629 16.101 
91-49 71.86 26.910 21.135 16.297 

l. 93.72 73.60 27.563 21.648 16.493 
95.96 75.37 28.223 22.166 16.690 

~ 
98.23 n.Hi 28.891 22.691 16.886 

100.5 78.95 29.566 23.221 17.082 

J. 102.8 BO.77 30.250 23.758 17.279 
105.2 82.62 30.941 24.301 17.475 

III 
107.6 84.49 31.641 24.850 17.671 
110.0 86.38 32.348 25.406 17.868 

V 
112.4 88.29 33.063 25.967 18.064 
114.9 90.22 33.785 26.535 18.261 
117.4 92.17 34.516 27.109 18.457 

!I 119.9 94.14 35.254 27.688 18.653 

223 



I I 
THE CARNEGtP' flT!-:! r. COMPANY, LIMITF'D 

SQOARE AND ROUND BARS. 

kOSTISU l':l), ) 

ftiek_: 

R.~~ .~.~ ~ ._- ---.... ~ 
OlIO! Icq. _~*'. i:o ~,::" _ i. ~\:: .. .,0 .... 

i.illdlk ... l"lUf. 
~ 

0 122.4 96.14 36.000 28.274- 18.850 
/. 125.0 98.14 36.754 28.866 19.046 

). 127.6 100.2 37.516 29.465 19.242 
130.2 102.2 38.285 30.069 19.439 

~ 
132.8 104.3 39.063 30.680 19.635 
135.5 106.4 39.848 31.296 19.831 
138.2 10S.5 40.641 31.919 20.028 

i . 140.9 
I 

110.7 41.441 32.548 20.224 

t 143.6 112.8 42.250 S:U83 I 20.420 
146.5 114.9 43.066 33.824 20.617 
149.2 117.2 43.891 34.4'72 20.S13 
152.1 119.4 44.723 35.125 21.009 

I 154.9 121.7 46.563 35.785 ! :U.206 
II 157.8 123.9 46.410 36.450 :n.402 

It 160.8 126.2 47.268 37.1.42 ' 21.598 
163.6 128.5 48.129 37.800 21.795 

7 166.6 130.9 49.000 38.485 21.991 

" 169.6 133.2 49.870 89.175 22.187 
I 172.6 135.6 60.766 39.871 22.:l84 
h 176.6 137.9 61.660 40.674 22.580 . 

+ 
178.7 140.4 52.563 41.282 22.777 
181.8 142.8 63.473 .41.997 22.973 
184.9 145.3 64.391 42.718 23.169 ," 188.1 147.7 66.316 43.445 23.366 

t 19L3 160.2 66.250 44.179 23.662 
194.4 152.7 67.191 44.918 23.758 
197.7 166.2 58.141 45.664 23.956 
200.9 167.8 59.098 46.415 24.151 

I 204.2 160.3 60.063 47.173 24.347 

j 207 .6 163.0 61.035 47.937 24,ti44 
210.8 166.6 62.016 48.707 24.740 
214.2 168.2 63.004 49.483 24.936 

224 



I 
THlI: CARNEGIE STEEl. COMPANY, LIMITED. 

SQUARE AND ROUND BARS. 

kO:';T I~u"n.) 

~- -
~9 ~b\'f w'"'~, " -- ._- , ....... .. ~ ~q.~ 0 .... Ok -O~ 
,.~ _"",ifill, ilI. .. ~_ , .... i~ i.,iIk 

• I 
217.6 171.0 64..000 50.266 25.133 

i< 221.0 173.6 65.004 51.054 25.329 

J. 224.5 176.3 66.016 51.849 25.525 
228.0 179.0 67.036 52.64.9 25.722 

I 231.4 181.8 68.06a 53.458 25.918 
/ , 234.0 184.6 69.098 54.269 26.114. 
I 238.5 187.3 70.141 65.088 26.311 

{ , 242.0 190.1 71.191 65.914 26.507 

}. 245.6 193.0 72.250 56.745 26.704 
24.9.3 195.7 73.310 57.583 26.900 

I 252.9 198.7 74.31n 58.420 27.096 
II 256.6 201.6 75.473 59.276 27.293 

l! 2(tO.3 204.4 76.563 60.132 27.489 
264.1 207.4 77 .660 60.994 27.6&5 

I 267.9 210.3 78.766 61.862 27.882 
t! 271.6 213.3 79.879 62.737 28.078 

• 275.4 216.3 81.000 63.617 28.274 
10 279.3 210.3 82.129 6'.504 28.471 
I 283.2 222.4 83.266 65.397 28.6~7 

/ , 287.0 225.4 84.410 66.296 28.863 

J. 290.9 228.5 85.563 67.201 29.060 
294.9 231.5 86.723 68.112 29.256 

I 298.9 ·231.7 87.891 69.020 29.452 
l . 302.8 237.9 89.066 60.953 29.64.9 

J. 306.8 241.0 90.250 70.882 29.845 
310.9 244.2 91.441 71.818 30.0U 

I 315.0 247.4 92.641 72.760 30.238 
1/ 319.1 260.6 93.848 73.708 30.434 

! 323.2 253.9 95.063 74.662 30.631 
H I 

327.4 267.1 96.285 75.622 80.82~: 

I 831.6 260.4 97.510 76.589 81.023 
Ii 335.8 263.7 98.754 77.561 31.220 -
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TtiB OARN~:tHE RTEEL COMPANY, LlllOTltD. 

SQUARE AND ROUND BARS. 

niU_1 1l'1:t). ,. 

r:=r- ~. 
10 340.0 

~c 344.3 t 348.5 
l' 352.9 

357.2 
361.6 
366.0 
370.4 

374.9 
370.4 
383.8 
388.3 

392.9 
397.5 
402.1 
406.8 

411.4 
416.1 
420.9 
425.5 

430.3 
435.1 
439.9 
444.8 

449.6 
454.5 
459.5 
464.4 

469.4 
474.4 
479.5 
48<1.5 

(CO!'lT1NUf:U.) 

"," .... 1, " 

_ .... 900&~.:. 
267.0 
270.4 
273.8 
277.1 

280.6 
284.0 
287.4 
290.9 

294.4 
297.0 
301.4 
:lO5.0 

308.6 
312.2 
315.8 
310.6 

323.1 
326.8 
330./\ 
334.3 

337.9 
31.1.7 
345.5 
349.4 

353.1 
357.0 
360.9 
364.8 

368.6 
372.6 
376.6 
380.0 

I,." 1,...01" 
Olu 0 .... 

i.n"'l'~ _'."'1'~ 

100.00 
101.25 
102.52 
103.79 

105.06 
106.35 
107.64 
108.94 

llQ.26 
Ill.57 
112.89 
114.22 

1Hi .50 
11691 
118.27 
119.63 

1~l.00 
122.38 
123.77 
125.16 

126.66 
127.97 
129.39 
130.82 

132.26 
133.69 
135.14 
136.60 

138.06 
139.54 
141.02 
142.50 

78.5<1.0 
79.525 
80.510 
Sl.513 

52.016 
53.5<15 
84..541 
85.662 

56.590 
87.62<1. 
88.664 
89.710 

00.763 
91.821 

I 
92.886 
93.966 

95.033 
96.116 
97.205 
98.301 

99.402 
100.51 
101.62 
102.74 

lO3.S7 
105.00 
106.14 
107.28 

108.43 
109.59 

1
110.75 
11U.l2 

31.416 
31.612 
31.809 
32.005 

32.201 
32.398 
32.594 
32.790 

32.987 
33.183 
33.379 
33.676 

33.772 
33.963 
31.165 
34.361 

34.558 
34.764 
34.950 
35.147 

35.343 
35.539 
35.736 
35.932 

36.1~8 
36.325 
36.521 
36.717 

36.914 
37. 110 
37.306 
37.503_ 



, 
THE CARNEGIE STEEL COMPANY, LIMITED. 

WEIGHT OF RIVETS, AND ROUND HEADED 
BOLTS W ITHOUT NUTS, PER 100. 

L&ngth from lIDder head. One cubic fool weighing .4SO lbs. 

""r. fif' 1 M" I,f' If' w' 1" l}i'" I J(fI 
loe es. Ia. II. ,. ,. n"- niL DilL Dia. 

---- --r--
')( .. 12.6 ,,. 98.7 43.1 65.3 91.5 '23. 

'" .. ,&9 23.7 llt.S 47.S 70.7 98.' '33. 
'I( <9 15.3 , ... 84.' 61.4, 76.2 '05. ". • 7.7 ,<6 "" 37.9 65.6 81.6 '" '50 . 

2)( ., 1&0 30.0 .41.0 59.8 81.' \Ill . 159. ", 9.2 19.4 32.2 «.I 1>1.0 9'-5 ,2< '67. 
'J( 10.0 20.7 84.3 47.1 6&1 9&0 '83. ,,. 
3 to.s 22.' 36.4 " .• 12.3 '03. 140. '94. 
')( 11.5 23.' 38.6 53.3 76.5 '09. 147. 193. 
3" 12.3 24.8 40.7 , ... "'.7 114. '04. 201. 
3~ 13.1 26.' 42.8 69.4 84.8 120. 161. "" • 13.8 27., 45.0 '''' 89.0 '25. '67. ". 
. ~ 14.6 "" .(7.1 65.6 93.' lSI. m. w. 

'" , .. 80.3 49.2 68.6 97.4 136. 181. 236. 
'1( '62 31.6 51.4 71.7 "" 142. '88. "'. , ,<9 83.0 ,>5 74.8 III< 147. 105. 253. 

6J,( 17.7 " .• 65.6 77.8 110. 153. "" 261. 

'" 1&. 05.7 57.7 "' .. 114. 158. '09. '70. 

" 19.2 37.1 59.9 84.0 ". '''. 216. m , 
'0.0 ... 62.0 87.0 122. 169. "" 287. 

l" 21.5 ,(1.2 "" 89.2 131. 191). 236. 3". 
23.0 43.9 70> 99.3 139. 191. 2.\0. 321. 

7" 24.6 46.6 14.8 106. 141. OO. "'. 236. 
8 ,., 49.4 ".0 112. 1"- 213. m 055. 

8" 27.6 62.1 83.3 ". 164. 223. 292. m. , 29.2 04.8 87.6 124. '" "". 300. 389. 
9)1 30.7 57.6 91.8 130. 181. 245. 319. '06. 

10 '" 60.' '" 13< 189. 256. 833. .,. 
tOJ{ 33.8 63.0 101. t42. 111& 267. "7. 440. 

" 3.\.3 60.7 105. ". 206. m 36!. 4~7. 

"" 3S.8 ,., 109. '65. 214. "". 370. 474. 

" .. , 71.2 113. IS!. "" . 300. S88. 491. 

H"". 1.8 ' .7 10.9 . 13.4 , .. 38., 57.0 82.' 

~:l7 , 
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rnB CARNEGIE ST~EL t:OMPANY. LIMITBO 

WEIGHT OF 100 BOLTS WITH S Q:UARE 
HEADS AND NUTS. 

One CubIc Foot; Well[hlnl[ 480 IbII. 

• o~"'"' 
Dlllnll 0' JOLTS . 

, 
10 poi.~ t in. hill. I in. i , in. j"- I in. t in. i in. I iD. 
----- I~ ,10. ,10. , .. , .. , .. ,10. , .. '10. 

:~ .,' ,,' 10.5 15.2 ~,' ",,' M,' ... '" 11 .8 HI.3 23.S 41 .• M,' 
iilil:il i6il , 

" 5,' 12.0 11.4 "" .'" '" !ll 5.2 5,' 12.$ HI.:> ." 50,' ?'l.O IIS.S , .. 
" 0,' 18.6 19.6 ~,' 55,' 75.0 lI7.5 '" , . '5 .. 14.3 00,' 29.1 .U 78.0 l'lI.S ,OJ 
6. 3 10.0 115.0 , .. ,",,' "", 81.0 1211.0 ,,.; 

'X " 11.0 16.5 ~,' .... .. , m,' IS4.8 '" • '" 12.0 I!!I.O 262 ",,' '" o.U 14~.5 '" :X .. 18.0 19.5 2:U ,",' 6(;.0 ",,' 11>1.0 '" 9,' 14.0 21.0 .. , H .I ... 105.2 l iW.' '" i~ 10.0 15.0 2:l.5 ",,' 43.7 7'3 .5 IlI.S 168.0 .. 
10.S 16.0 2-1.0 1».0 ... ns 117.3 17(1.' ,;, 

~" 
::.5.5 S·U '" "" 123.4 1850 "" 27.0 "" , 51.7 .. " I:5H 1\13,1 m 

l" 211 .5 ~L.6 M,' 90,' I&> 0 ,,",' "" 00,' 439 .. , 91.8 141,(; 210,1 .. 
0 4/1 .0 ~9 100.8 153.5 W ,' '" " 4$~ ro,' IlL .8 16(;.7 224 ,S '" " 50. 75.5 1:.'0 3 m.8 26\.9 ... 
" ",,' 00' 11S.8 1>:199 m.lI '" " M,' 1117 . 8 "" "" '" " lIl. ~ 1-&5. 8 214.1 818.0 ... 
" '" 1[;.1.3 :1''''1.2 "" , '" " 10'1.0 162.8 21l1.8 a 17.1 ,ro 

" 107.8 171.0 2)0 •• 861.2 '" " 112./1 179.5 "",' SSl.2 ". 
" ... .. .. .. .. . .. . 117.9 188.0 274.7 "",' '" .. 

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

-Ptr~ ~\~ oddilMoal. ,,' ... " S.5 12 .3 16,; 21.8 

W EIGHTS OF NUTS A N D BOLT-HE ADS, I N 
POUNDS . 

For Caleulatlna the Welabt or Lonwer Bolte. 

!Ii&moIOrof Jo!I \.IOIdooI. X " " Yo " " --1--1 
Weich' <II Hen,,,,,, Nut 

and Head ............. .017 .(»7 .128 .26, ," ,;3 
Wei'h'<IISquareNu ..... 

,." . 0119 !-.l!!!. 
<~l "-

,"L Head .. ..... . ..... .. . 

~ of WI ill IlICM. ". IX: I" ,~ , 
Wei,b, or Huq:oD Nul 

'" I "m .,' 8.15 ~, and Head •. . ....••• ~,;.j 1.10 " Weililh, <IISqua"" Nut. 

"" ,,' 10.5 " ~. He..! .... .. . .. c. ::..:..;.::: 1.31 ~ .4' 

22. 
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I \ I 
TEE OARNEOI.&: STEEl, COl."·',NY, LlI4I'r~I, 

SIZES AND WEIGHTS OF HOT PRESSED 
SQUARE NUTS. 

1\0 u. Nt 1M .... 1 ...,.u!IICI"","', ~ol tU FrukJilIlnatil\lll SWId.&roI. 114 .",kll .d 
...... lot 1M lIdoiaM I.~ no. ~kll ...... !a1M, .... .. ~o!'" wtiC'-io, 481) I_ 

~ yti'llof ~k I ru.h. ~::! ) JIi&cual. 
Io .• f hili. .. , 100 IlL ~I~ 1001 .. 
---

* 
1.5 i, ~ ~ 

.71 6800 
2.9 If l'I .88 3480 
4.9 " 1.06 2050 

* 
7.7 

~ * 
1< 1.24 1290 

8.6 1< 1.24 1170 
)4 11.8 )4 1 1.41 650 

(: 16.7 )4 l'I 1" 1.59 600 
17.7 I. 1" 1.59 .70 

i< 22.8 I, ii 1)( 1.77 440 

" 32.3 

II 
j{ 

I 
I i< 1.94 310 

~ 
39.8 " 1)4 2.12 2., 
'3. " I i< 2.30 190 
63. I< I j{ 2.47 , .9 

1 66. I< 1 l j{ 2.47 146 
1 94. I< 1 2 2.83 106 

'" 103. l! Hi 2 2.83 . 7 
, '" 137. ," 2)4 3.18 73 

1)( 145. 1;, 1)( 2)( 3.18 6. 
1)( 186. 1/, 1)( 2)4 3.64 54 
l li 247. 1;, l li 2j( 3.89 ., 
H' SIA. ' !. '" 3 4.24 31.3 
l ii 400. 1/, l ii 3)( 4 .130 24.8 
l j( 500. ' (' l j( 3" 4.95 19.9 

'" 620. 1 I '" 3j( 5.30 16.2 

2 750. i~ 
2 4 566 13.4 

2,. 780. 2)< 4 5.66 128 
2)( 930. 2 2)( 4)( 6.01 10.7 

21< 960. 2)< 21< 
I 

4)( 6.01 10.4 
2)< 1130. 2)( 2" 4 " 6.36 8 .• 
2j( 1370. 21. 2j{ 4)( 6.72 7.3 

3 
1

1610
. 

2,1 Ih I • I 
7.07 8.2 

3)( 2110. 2t' ." 7.78 I 4.7 
3 " 2750. 3)1 6 8.49 3.6 

j 
2?9 



I 
TTI~ CARNIW:-F 8'I~~~1. UOMP A !'(Y L.n.nT~T). 

SIZES AND WEIGHTS OF BOT PRESSED 
HEXAGON NUTS. 

"" .... oro 1M --.l -r-n..', ... 1M hukI .. 1_1.1.10 IIaManl. 10lio ""'PlI oM 
~ lot 1M ........ h\' no ftiCUlotIlIIoti&IM, _ .. 'Ii.o,....~ 4811 ... ... "::1 " '::!' ""n. ... Ii:::" . ... othllia .... 101 _Ia. 01 hl IUaow. 1001 .. ---

J( 1.3 i. " )< .• 8 SOOO 

9. 
2.4 n ~ Ii .72 4170 
4.1 )( .87 2410 
6.8 r. " 1.01 1460 

~ 7.1 1. 

I 
), 

I 
Ii 1.01 1410 

9.8 
~ 

)< 1 1.16 1020 
.', 14.0 I, 1)< 1.30 710 

~ 14.7 ,', ~ 1)< 1.30 680 
19.1 I, I), 1.44 .20 

Ii 22.9 I, )( 1)( 1.44 440 

" 27.2 

II 
J( I ii 1.69 370 

~ 
39. /l 1 )< 1.73 256 ... /l Iii 1.88 226 
60. 1 Iii 1.88 198 

1 07. /l 1 1J( 2.02 176 
1 54. /l 1)< 1)( 2.02 166 
I }' 96. iI 1J( • 2.31 104 

1J( 134. 1,\ 1/j ' J( ' .60 76 
1/j 160. 1h 1)< ." 2.89 66 
1" "6. 1h Iii ' )( 3.18 4.2 

Iii 300. 1h 1)( 3 3.46 33.4 
1!( 3 70. :a 1/l 3J( 3.76 26.7 
1/l 460. 2 3" 4.04 21.6 

• 460. :U 2 3" 4.04 22.4 ." ' 60. 2" 3)( 4.33 18.0 
2)( 560. 2 2J( 3 1( 4.33 17.7 

' /l 680. 2" 2/l < 4 .62 14.7 
2" B10. 'J( 2 )< <J( 4.91 12.3 
' J( 980. ' n 2)( ." ' .20 10.2 

3 1150. 

~a 
3 4 j( 6.48 8.7 

3J< 1340. . )( • 6.77 7.6 
3J{ 1680. 3 " OJ( 6.06 6 .3 

I 



THE (JARNEGIE 8TUL COMPANY, LfMt'lI:O 

UPSET S OREW ENDS FOR ROUND AND 

S QUARE BARS. 

h . f ROUND BARS. 8QU ARE BARS. ..... . 
... . f .... .... ~I:"-' ••• ... . II_of ,,.. ..... ......... ,,.. ... .. ""'" -. .~ "". "" . .... ... . ... ~~~~ 

.... .... .. , ... -::::: .. '" ..... "'- """ .. ..... ,- ... .. .. , .... , ... .... , - ---------,. 
~ .62' I' " ~ .62' I' '1 

n .62' I' 'I .1.1 9 " H lH .731 9 rn 1 .837 8 '1 
Il .837 8 .. 1 .837 8 17 

J( 1 .837 8 " I,. .94' 7 " II I,. .94' 7 .. 1)( 1.065 7 " ,. 1)( 1.065 7 .. IH 1.160 , 
" II 1)( 1.066 7 .. Iii 1.160 , 20 

I 1>, 1.160 0 3S I,. 1.'" , 
I .. I" Iii 1.160 0 19 Iii 1.389 '" .. 

I,. I,. 1.'" , ,. Iii 1.389 '" 20 
In I,. 1.'" , 17 IJ( 1.490 • " 1)( Iii 1.'" 0,. " 1/1 1.615 5 31 
II. IJ( 1.490 5 " I,. 1.615 • 19 

Iii lJ( 1.490 5 18 , 1.712 '" 22 
Ii , 1/1 1.615 5 " '" 1.837 '" " I,. , 1.712 .,. 80 '" 1.837 .,. 18 
In , 1.712 '" 20 ')( 1.'" '" " Iii '" 1.837 '" " 'Ii >I'" '" 

,. 
111 '" 1"'7 '" 18 ' Ii '.081 '" 20 

IJ( ')( 1.'" .,. " ')4 2.175 • 21 
lt1 '14' 1.'" 4X 17 'Ii ,"00 • " 1/1 ' Ii 2081 '" " 'Ii .. 00 • 18 
Itt '" 2.175 • " '" ,." • 23 , 

'" .. " • 18 ' /i '.500 • " 't, 'il 2.300 • " '/I "" • 20 

'" 'Ii 2.300 • 17 , .'" ')4 20 
't. 'J( 2.425 • " ')1 "64 '" .. 

-

I ,"n 



TH' CARNEGIE t:>TEli:L COMPANY, LIM1TED. 

UPSET SOREW ENDS. 

(OONTlI'UED.) 

iii&. .r ROUND BARS. SQUARE BARS . ...... 
Sido .f Di .. " .... h_or ... IU. .f lzt '''' ae" ... \ .,.,. Efe<lin 

'''' ...... nr..b Uocti .. .- .... .... ,...i!l(b. ~.tu .... .... , pot; .... lrot~ "'. '" """. .. .,. """ ... .... Ilt . i~ .. i ...... , .... ..... 1&1'. , ..... iD'" .... , "' .. , -------- f-- -f--
')I '% " .. • " 3" .'" 3~ 18 't, '% 2.55ll • " ')1 "" ." " 
' Ii • 2.629 ." " .,. '.001 '" " '''' '" 

.,,, ." " ." '.004 '" to 

'" ." .,,, ." " 3" 3.100 ')( " ' h ')1 '.879 '" " 31i •. '" ')1 " 'Ii ')I '879 '" 20 ')i 3.'" ')( to 
' Il ' Ii 3.004 ')4 " ' )( 3.317 • 20 

')( ' Ii '.004 ')4 to '% 3.442 • " 'II ')4 3.100 ')( " '% 3.442 • 18 

'% 'Ii 3.225 ')1 " • .567 • 21 
' II 'Ii 3.225 ')1 '1 ' )j •. '" • " , ' )1 3.317 , 

" ." 3.692 • 19 ." 'Ii 3.442 • '1 .,. .m 2% " ')I • "" 
, 20 ." 4.028 ,~ 21 

')i ." 3.692 • 20 ' )1 4.153 2)( 18 

')4 .~ '.798 'Ii 18 
')< 'J' .. "" 2)( " ')1 . )i 4.153 2)1 " 'Ii ')1 '.2S5 ')I '1 

REMARKS. A.I up$<tti., ,..,dueu Ihe ItrenKth, ba •• hay;U, the p.,. 
diameter at roolof .hread al 'hat of the bar, invariably Jm,,,k in the .,,, ... end, 
when IO$'o«!'O <ie>true.ion , .. ithou. developin, ,h. full .,,"ngth of the bu, " 
• ,hom"", ne<euary.o make up for th is 10 .. io o<reol.h by a. n ed. of 81<.,,1 
in the upset oer<: ... "d. 0"'" thl in the bar, 

The .bo.e table il ,h .... ul. of oum._. te"S On finished Nrs made hy 
The C:"nq:ie S,eel Company, Limi'.d, aDd llivCl proportions ,ba, wiU cau .... he 
bar 10 b ... ak in Ihe body io preerem,..o 'he up"", end. 

The oc ... w .hr ...... in .bove .able ...... ,h. Fr.o.nklin lo .. i,u' • • ",ndard. 
To DUke "". upset ond ror fI' lonll'h .,r tbread allow 6" I«oll,b oj rod 

addi.ional. 



THE CARNEGIl!J STEEL COMPANY, LIMITED. 

STANDARD SCREW THREADS , NUTS A ND 
BOLT HEADS.- Recommended by the Franklin Institute. 

SCREW THREADS. 
- --

Nuts and Bolt Heads are 
determined by the following 
rules, which apply to both 
Square and Hexagon Nuts: 

Short diameter of rough nut 
- 1}~ X dia. of bolt -I- y. in. 

Angl. o(Thread 600. Flat at TopandBoltom-~/s of pitch. Short diameter of finished nut 

Dia. of Dia. at Root Threads - ly'X dia. of bolt -I- 1-,6 in. 
Screw. of Thread. per inch. Thickness of rough nut 
inches. inches. No. _ diameter of bolt. 

.185 

.240 

.294 

.344 

.400 

.454 

.507 

.620 

.731 

.837 

.940 
1.065 
1.160 
1.284 
1 3 89 
1.490 
1.615 
1.712 
1.962 
2 .175 
2.425 
2 .629 
2.879 
3.100 
3.317 
3.567 
3.798 
4 .028 
4 .255 
4 .480 
4.730 
4 .953 
5 .203 
5.423 

20 
18 
16 
14 
13 
12 
11 
10 

9 
8 
7 
7 
6 
6 
5Yz 
5 
5 
4Yz 
4Yz 
4 
4 
3Yz 
3Yz 
3 )( 
3 
3 
2~ 
2X 
2~ 
2Yz 
2Yz 
2Ys 
2% 
2J.( 

233 

Thickness of finished nut 
_ diameter of bolt-I-16 in. 

Short diameter of rough head 
- 1% X dia. Qfbolt -1'- y. in. 

Short dia. of finished head 
-1% X dia. of bolt-I- 1-,6 in. 

Thickne .. of rough head 
- y. short dia. of head. 

Thickness of fi nished head 
- dia. of bolt - 1-16 in. 

. The long diameter of a 
hexagon nut may be obtained 
by multiplying the ' short 
diameter by I. 155 , and the 
long diameter of a square 
nut by multiplying the short 
diameter by 1.414. 

The above standards for 
screw threads, nuts and bolt 
heads, were recommended 
by the Franklin Institute in 
Dec. 1864. The standard for 
screw threads has been very 
generally adopted in the 
United States, but the pro
portions recommended for 
nuts and bolt heads have not 
found general acceptance be
cause of the odd sizes of bar 
-not usually rolled by the 
mills-required to make the 
nut. 



TW: OARNEOIK STEEL OOMPANY, LIMITED. 

WHITWORTH'S STANDARD ANGULAR 
SOREW THREADS. 

Augle or thread 55". 
I)q'l(h of thread _ pitch 

or sc:re .. ·. 
!. b of depth is rounded off 

.:...~., :I' to!' and bottom. 
Number or threads to the inch in &quare threads _}. the num· 

ber in angular thrrads. _ __ 

DIt. '" n...w 10 iii&. <I I ftreob \0 1f!T" n.r. .... 10 Dl .. " 'tlrto4 \0 11m... 1M lool. 11m... 1M joeL 11m... 1M lool. b... 1M ild.. 
IL ... lII. ... IL ... IL ... ------ ----
}( 20 1 8 2 "~i " :1 
1\ 18 I" 7 2}( 4 " " 2.u: 
~ 15 I}( 7 2~ " "" 2.u: h I" t~ 6 2.J( 1M 4J( 2J{ 
'i 121M 5 S 10,{ 6 2l{ 
U 11 IU I) SJi S}( 6}( 2» 
~ 10 I.J( 5 3~ 8}( 6_0,{ 2U 
.u: 11 1.* ">' IJ( S 5J( 2~ 

, 2~ 

STANDARD STEAM, GAS- ANO- WATER PIPE, 
!J ractand II Ih N . nat Tv.be~W~"'~Cl>.~--;;;=", m'" 

DIann II IIClIS. ......, ....., ....., 
"""". ~wuL ,.-.. 
u .... .'lI 

.54 .... 
IE 

.'" .... 

.54 .'" , ... .'" 1.815 1.048 

'." .. " .. 38 
I ', .. , 1.611 

" "" "'7 
'" .'" .. " 8 ... .. 167 
3}:i .. 8.M8 

• ' .6 4.026 
' !> • . ... 
6 .,., 

"" , '''' ""5 , ,.'" '.022 , .... ' .982 , ,."" I 
... , 

10 ,." 10.019 - ~--

• "" ftitt-. 
ilCMa 

.058 ."" ."" .'"' .113 

.. " ., .. 

.145 

.'" ."" >1, 
• 226 
.287 

.'" .'" .'" .80' 

.822 .... 

.866 

234 

hlaol ....... or "I'! 1Iqkl por !II ....... ~,. 
.I:ar fool. por 1D<l .... 1-. ---'"'~ tl ....... 

m . ..." , sstS 0.42 18 

'" .2 0.56 18 

• 12." o.8t 14 
0. 1.12 t4 " , 66.9 1.67 1I~ 
96.~ W t1~ ,. 66 2.68 II~ 

91 1.61 II~ 
I 5.74 8 

.. .. 
19 . Ii 7M 8 .. .li7 11.00 8 
11 .31 10.66 8 

.02 12.49 8 , 

.2 lUll 8 , 
•• 118 18.76 8 
3.72 28.27 8 • 88 28.18 8 
U9 83.70 8 

82 40.00 8 .. 



THE CARNEGIE STEEL COMPANY, LIMITED. 

STANDARD PIN-NUTS. 

'I 

I 

WOOD SOREWS. 
DiAmeler=nI,l.mberx o.OI~056. 

_~.J Di&m. ... .... •• .... ... .... • • .... 
--, .'06 6 .135 12 . 215 18 .... 24 .,,. 

1 .069 , .149 13 . .., 19 .'08 25 .S87 

2 .082 8 .162 ,. .241 20 .821 " .401 , .09Il , .175 " . 255 21 ... 27 .414 

• .109 10 .188 16 .,,, 22 .'" " .m 
5 .122 11 .201 17 ." " .361 " .((0 

80 .. " -
235 



THE CARNEGlE STEEL COMPANY, LIM.lTED. 

SPIKES , NAILS AND TAOKS. 

srm TIll I!PIllt ronOJ IlOJ IiIlA 

TACKS. 

'!Ill.. Ja(Ik. I ......... , ... - 'p" , ... 
-~';''' ... it.. ""pout. ~ ~ po.,...... ~ i ....... 

~--, 
I Jj 10000 4 fi .000 .. Jt 1143 
IJj ~ 

10666 6 "" \6 1000 , 0000 8 2000 \6 
III 888 

'Jj ~ 
6400 \0 

~ 
1600 20 800 

S "'" 12 I"" 22 ill m 
24 '" 

WROUGHT SPIKES. 
J ..... \0. tOIl" "'lloCl I .... 

.., ... . ,,,,- It i ..... t ir.a. ... liBeL Iti ..... tiDel , fi~oL 
~ .. .. ... 

" 
.. . , • • .. •• 

3 "'" 7 tl61 '" 482 .. 5 .,. 
SJj 1800 I'" 8 635 4" '" 256 • 1650 1135 9 573 '" 300 '" 'Jj "64 ""4 \0 391 '" '" 5 1380 930 742 II 24' 203 , 1292 '" 570 12 '" 180 
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TUB OARNI<XHIII STEh:L COMPA.NY, LI.lIlITI!:D. 

WEIGHT OF SHEETS OF WROUGHT IRON, 
STEEL, COPPER AND BRASS. (From H asw e ll. ) 

Wel~1s per ~1I&re Foot. Thickness bZ Birmw(ham G~&. 
~.: Of lii_ I Steel 0:1 B i. lD<let. nln. . pper. rass. 

0000 .454. 18.22 18.46 20.57 19.43 
000 .425 17.05 17.28 19.26 18.10 
00 .38 15.25 15.45 17.21 16.20 
0 .3' 18.64 13.82 15.40 14.65 
1 .3 12.04 12.20 13.59 12.8<1, 
2 .284 11.40 11.55 12.87 12.16 
3 .269 10.39 10.58 11.73 11.09 • .238 9.55 9.68 10.78 10.19 • .22 8.83 8.95 9.97 9.42 
6 .203 8.15 8.26 9.20 8.69 
7 .18 7.22 7.32 8,15 7.70 
8 .165 6.62 6.71 7.47 7.06 • .U8 6.94 6.02 6.70 6.33 

10 .134 5.38 5.45 6.07 5.74 
11 .12 4.82 4.88 5.44 5.14 
12 .109 4.37 4.43 .... 4.67 
13 .095 3.81 3.86 4.30 4.07 
1. .083 3.33 337 3.76 3.65 
I. .072 2.89 2.93 3.26 3.08 
I. .065 2.61 2.64 2.94 2.78 
17 .058 2.33 2.36 2.63 2.48 
18 .0-19 1.97 1.99 2.22 2.10 
1. .042 1.69 1.71 1.00 LBO 
20 .035 1.40 1.42 1.59 1.50 
21 .032 1.28 1.30 1.45 1.37 
22 .028 1.12 1.14 1.27 1.20 
23 .025 1.00 1.02 1.13 1.07 
2. .022 .883 .895 1.00 .942 
OS .02 .803 .813 .• 06 .856 
26 .018 .722 .732 .815 .770 
27 .016 .642 .651 .725 .685 
28 .014 .562 .569 .634 .699 2. .013 .522 .529 .589 .666 
30 .012 .482 .488 .544 .614 
31 .01 .401 .407 .453 .428 
32 .00. .361 .366 .408 .385 
33 .008 .321 .325 .362 .342 
34 .007 .281 .285 .317 .300 
35 .006 .20L .203 .227 .214 
~e Gra.vit~, 7.704 7.B06 8.698 j 8.21S 

ei&htCubie oot. 481.75 497.75 543.6 513.6 
_ " " Inch, .2787 .2823 .SU6 .2972 

2., 



THE CARNEOlE 8TEEL COMPANY, LIMITED. 

WEIGHT OF SHEETS OF 

18.46 18.70 20.84 19.69 
16.44- 16.66 18.66 17.63 
14.64 14.83 16.63 16.61 
13.04 13.21 14.72 13.90 

1 11.61 11.76 13.11 12.38 • 10.34 10.48 11.67 11.00 
3 9.21 9.33 10.39 9.82 

• 8.20 8.31 9.26 8.74 

• 7.30 7.40 8.24 7.79 
6 6.60 6.69 7.34 6.93 
7 6.7R 5.87 6.64 6.18 
8 5.16 6.22 6.82 5.60 • 4.59 4.65 5. 18 ~90 

10 4.09 4.14 4.62 4.36 
U 3.64 3.69 4.U 3.88 
I. 3." 3.29 3.66 3.46 
13 2.89 2.93 3.26 3.08 
1. 2.57 2.61 '.90 2.74 
1. 2.29 2.32 :i.59 . ... 
16 2.04 2.07 2.30 2.18 
17 1.82 1.84 2.05 1." 
16 1.62 1.84 1.83 1.73 
1. 1.44 1.46 1.63 1.54 
20 1.28 1.30 "'6 1.37 
21 .02 86 1.l4. 1.16 1.29 1.22 
22 .0 263 1.02 1.03 1.15 1.08 
23 .02 26 .906 .918 1.02 .966 
2. .02 01 .S07 .817 .9U .860 
2. .0 17. .718 .728 .8ll .766 
26 .840 ... 6 .722 .682 
27 .570 .677 .643 .606 
26 .507 .514 .673 .541 
29 .452 .458 .610 .482 
30 .402 .408 .454 ..... 
31 .M8 .382 
32 .319 .340 
3. .284 .303 
34 .253 .270 
3. .226 .240 
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Til Ii: CAi~NL\aJ:: STEEL CO¥PANY, LIMITED. 

WEIGHT OF A CUBIO FOOT OF 
STANOES. 

SUB. 

NAMES OF SUBSTANCES. 

Aluminum, . 
Anthracite, 101id, (If Penru.ylvania, 

" broken, lOO5e, . 

" " modenllely shaken. 

" he-ptd bouhd, loose, 
Ash, American wbite, dry, 
A~rhltum, 

Bnw, (Copper and Zioc). cast, 
.. rolled, 

ilrick, best pressed, 

" common bard, 
.. IIOA, inferior, 

Brickwork, pr~ brick, . 
.. ordinary, 

Cement, hydraulic, ground, 100$1':, American, Rosendale, 

" 

Cherry. dry, 
Chestnut, dry, 
a.y, pottCI'1', dry, . 

" 

" in 1um]>, too.w: , • 
Coal, bituminous, IOlid, . 

" .. Louisyille, 
English, Portland, 

" .. 
" .. broken, loose, 

heaped bushel, loose, 
Coke, 1(Qe, of good coal, . 

" " bu.ped bushel, 
Copper. cast, 

" rolled, 
Earth, common loam, dry, loose, 

" 0' " "modcmcly ",mme<!, 

as • 110ft flowing mud. 
Ebony. dry, 
Elm, dry, 
Hint, 

~~ ... 
162 
93 
54 
58 

(80 ) 
38 
87 

504 
524 
150 
12.> 
100 
140 
112 
56 
50 
00 
42 
41 

119 
6. 
84 
49 

(74) 
62 

(40) 
542 
548 

78 
95 

108 
76 

•• 182 

I I 



I I 
TSB CARNHJUt 8TEb:L COMPA NY, I.J:KITED. 

WEIGHT OF SUBSTANOES-Oontinued. 
-- -

NAMES OF SUBSTANcr.s. ~~ 
Glus, Cl)mmoD "';ndo,,', 157 
Gneiu, common, . . 168 
Gold, cast, pUll: , or z4 ca .... l. 1204 .. pure, hammered, 1217 
Gmnite, 170 
Gravel , .bout the pme as sand, whkh~. 
Gypsum (plaster or paris). 142 
Hemlock, dry , 25 
Ilicko1)', dry, 53 
Ilomblcndc. black, . 203 
1 ~. . . 1 68.7 
1ron, cast, .50 

" wrought, purest, .85 .. .. .ve .... ge. .80 
l V(lry, H. 
L"d, 7H 
Lignum Vitae, dry. 83 
Lime, quick, ground, loose, or in small lurnps, 53 .. " .. " thoroughly Ihaken, 75 

" .. .. " per stNck bushel, (66) 
Limestones and Marbles, 168 .. .. locee, in i~gullr fragments, 96 
Magnesium, 109 
Mabogany, SpMish, dry, 53 

" Ilonduras, dry, 35 
Maille, dry, . .9 
Marblea, Ie(! Limestones. 
Masonry, of granite or limestone, "'ell dre55ed, 16. 

" " morta. rubble, 154 
" " dry " (well scabbled), 138 ' 

" " pnd$tonc, wen dres!led, 144 
Mercury, at 320 Fahrenheit, . 8.9 
Mica, 183 
Mortar , hardened, 103 
Mud, dry, close, . . SOlO no 
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THE CARNEGIE STEEL COMPANY LIMITED 

WEIGHT OF SUBSTANOES-Oontinued. 

Nun:s OF SUBSTASCKS. ~':;t.: ... 
Mud, weI, fl\lid, maximum, 
Oak, live. dry, 

" white, dry, 
., other kind$, 

l'etrole\llIl, 
Pine, white. dry, 

., yellow, Nortbern, 

" " Southern, 
PI"inulD, 
Qu:l.rt.z'rmmon, pure, 
R05in, . . . 
Salt, CQ&f$C, Syracwe, N. Y., 

.. Liverpool, line, for table IUC, 
Sand, of p\lre q\laru, dry, loose, 

" well.baken, . 
" perfectly wet, 

Sandnones, fit for bljilding, 
Shales, red or black, 
Sih'er, 
Sllle, 
Soow, f.-ahly fallen, 

.. moistened and oompacted by nin, 
Spruce, dry, 
Steel, 
Sulphur, . 
S)'camore, dry, 
Tar, . 
Tin, (1St, 
rurf or Peat, dry, unpreSlied, 
Walnut, black, dry, 
Water, pure rain or distilled, at 60° ,"'ahrenheit, 

" sea,. 
\"'IX, bees, 
Zinc or Spelter, 

,.. 

120 
59 
50 

32 to 45 
55 
25 
34 
45 

1342 
165 
69 
45 
49 

90 to 106 
99 to 117 

120 to 140 
151 
162 
655 
175 

5 to 12 
15 to 50 

.5 
490 
125 
37 
.2 

459 
. 20 to 30 

38 
62J> 

64 
60$ 

. 437.5 



TIiB CARNEOIE ~TJ!!EL COMPANY, LIMITED. 

MENSURATION. 

LENGTH. 

Qro:umferenee of circle _ diameter X 3. 14,6. 
Dimneter of circle - circumference X 0.318). 
Side of Mlunre of equal periphery as circle _ diameter X 0.7854. 
Diameter of circle of equal periphery IlS lKJulIre _ ,ide X 1.2732. 
Side of an inscribed square = diameter of circle X o. j07 1. 

l.ength of arc _ No. of degren X diameter X 0.008727. 
Circumference of circle whose diameter i. I _ 

log .• ~."""'. Y .[ I 
.. ---0.318310 . 

• 

..-17724.5t -- ___ + __ -1: 

1r'-9.869OO1. I 
i·-O· IOI321. 

" vi ........ . ,. I tI ,,-0.564\90 . 

o-tl~r-... ) 

/- e' e' v_r_1 r' - _. or. very nearl)" - g.._ 

ARIA. 

T.iRngle _ ba.se X half pel'J>C'ndicular height. 
1'11'll1lelogram _ base X perpendicular ltcight. 
Trapuoid _ half the sum of the pDra11el ~ides X pel'J>C'ndicular 

height. 
T1'1Ipe:~ium, found by dividing into t ... o trian~le •. 
Circle _ diameter squared X 0.1854; 0., 

circumference squared X 0.0}958. 
Seetor of ci.cle = length of arc X half radius. 



THE CARNEGIE STEEL COMPANY. LIMITED. 

MENSURATION-Continued. 

Segment of circle = area of sector less triangle also , for 

4 v • / C 2 ' 
flat segments very nearly = _ _ _ v 0.388 v 2+- - -

3 4 
Side of square of equal area as circle = diameter X 0.8862 ; 

also, = circumference X 0.2821. 
Diameter of circle of equal area as square = side X 1.1284. 
Parabola = base X % h eight. 

Ellipse = long diameter X short dia~eter X 0.7854. 
Regular polygon = sum of sides X half perpendicular distance 

from center to sides. 
Surface of cylir.der = circumference X height + area of both 

ends. 
Surface of sphere = diameter squared X 3.1416; 

also, = circumfel'ence X diameter. 
Surface of a right pyramid or cone = periphery or circumference 

of base X half sian t heigh t. 
Surface of a frustrum of a regular right pyramid or cone = sum 

of peripheries or circumferences of the two ends X half 
slant height + area of both ends. 

The following formul a'! are used to obtain the areas of 
irregular plane surfaces which are bounded by a base line, "cr," 
and two ordinates, "a" and "b," as per figure. 

r- i r--:--- ----i ---.. 
I 

-------h3 r-r-- : 
h, h2 I 

a 
hn -1: h n I> 

: i 
, 

: : i 
, , 

c c 
"'----d----~----d-----*---tl-- --~---

The formulGc are given in the order of their accuracy, be
ginning with the most accurate 

The surface is divided into any number (12) of parallel strips 
having the same widths, d, and whose middle ordinates are 

represented by It It I, . ........ .... ..... 1, and It 
1 2 3 n-l n 
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,... 
THl!l CARNEOIE STEEL (X)IIlPANY, LIMITED. 

I. 

II, 

III. 

MEN SURA TION-Oontinued. 

Aru_d X :2h+d\Sa-i-h---9b>+.!(8b+h-9hj 
12 I I 12 ft-' .. 

( Francke', rule. ) 

Are. _ d X :; h __ d (. _ hl j_ ~ (b 
1 2 I U 

b) 

Area_d X ;;;:h. 

• 
(Poncele", nll.-. ) 

ThC$e (onnulae art mort convenient (or use than Simpson", 
mle, .nd I and It give generally and II I IOmetimes mort 
aecun.te ~ult5. 

::a stands (or ""m Df 

SOLID CONTENTS. 

Prism, right or oblique, = area of 00se X perpendicular height 
Cylinder, right or oblique, _ area of I«:tion lit right angles 10 

,ides X length of side. 
SI)here _ diameter cubed X 0.5236. 

also, .., surface X }' diameter. 
l'yn.mid or cone, right Or oblique. regul .... or irregular, _ .~ .. 

of base X M perpendicular height. 

I'IlIS).IOlDAI.. FOR1oWl..I.. 

A prismoid is 8. solid bounded by six plane IUrfDt:e$, only 
two of .... hich are parallel. 

To lind the contents of" prismQid, add together the arC4$ of the 
two parallel l unacn and four times the area of a !l«tion 
taken midway bet,,'een and parallel to tbem, and multiply 
the sum by }tlh of the perpendicular distance ~tween the 
parallel sunftCfi.. 

244 
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THE CAHNEUIE STEEL COMPANY. LIMITED, 

WEIGHTS AND MEAS URES . 

A\'OIRDUI'OIS Oil ORDINARY o::nC\IERCIAL WEIGHT 

an. Ton. 

I. 

'000 

UNIT"n STATP"s <\NO 8 11.1TI511. 

0 ... .. 
I. .... 

Poods. 

"<0. 
III 

I. 
'00!l6 

..... 
1"'I' I. 

pound=...97.7 (:Ui.>ie inehes or di$tilled water at il~ maximum 
den!ity. (39 0 Fahrenheit). 

LONG MEASURE. 

l':O;[TI'JI STATf:S ,\,," IIR1Tl~H. 

, 
1Iil~ 1- Yards. ' ool I"'~ 

I. ". 1710. ' 0280. ""'-
0.00312.5 I. 5.' 1<5 1"-
0.000568 0.1818 I. •• o. 
0.000189-1 .060l .... I. Il 
0.0000158 0.005061 .1Im8 .- I. 

The Ilriti$h mea$ures are !horter than tho$e or the U. S. by 
aboul 1 pt.rt in 17'230 or 3.677 inches in a mile. 

A f"thorn _ 6 feeL A Gunler's $uneying ebain _ 66 feel 
or , rods, 80 cbailU making a mile. 

SQUARE OR LAND MEASURE. 

UNITal) STATU "SD BlllTISlI. 

Sq. Miles., !mt.. I Sq. Rods. Sq. TaI'IIs. Sq. reet. 
I. 640. 102400. 3097600. 278?S&oo. 

1. 1~: 4~~251 4~.u 
0.0331 1. 9.0 

0.111 1. . -62'il!640. 
3921)&. 
I .... 
144 . 

I. 



THE. 'ARNEUIB I:iTEC;L COMPANY, 1.n.UTED. 

WEIGHTS AND MEASURES- Oontinuoo. 

CUBIC OR SOLID MEASURK 

UNITIt!) STATES ASD BItITlSli. 

1728 cubic inches _1 cubic foot. 
!7 cubic feet_ t cubic yard. 

A ron! ofwood_4' X.' X 8'-128 cubic fect. 
A perch of mll$l)flry _ 16.5' X 1.&' Xl' _ 24.13 (ubic f~l. 

but is generally assumed lit 25 cubic fecI. 

DRY MEASURE. 

UNITED STATI!:S ONI.Y. 

.. • I. 
0.' 
•• 

.. 
16 , 
I 
8 

GalloDi. OtbieIneh. 

8. ~mo. 
!. r.37.6 
0.25 67.2 
0.125 33.tI 
1. 268.8 

A gallon of liquid measure _231 cubic luche ... 
. \ heaped bo.bhcl_l)( slruck bushels. The ('(Inc in a heaped 

hu$hel must be not less than 6 inches higb. 

A oo.m:1 of U, S. hydraulic cemenl_ 800 10 310 Ibis., usually, 
and of genuine Ponland cement - 425 lbs. 

To reduce U. S. dry mCII.SI,ITn In British imperial of the same 
name, divide by 1.032. 

NAtrrlCAL MEASURE. 

, A nautical or sea mile is the length of II minute of longitude 
of the earth at the equator lit the le"e\ of the se... It is assumed 
at 6086.07 ("el-1.152664 ,laMe or land miles by the United 
51.tell Coast Survey. 

S lIautiu.l miles _ 1 league. 



THE CARNEGIE STEEL COMPANY. LIMITED. 

INTERCHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIC SYSTEMS. 

Base: I Metre = 39.3704 inches. 
LONG MEASURE. 

64th. of an inch Millimetres Inches Centimetres 
No. to to to to 

Millimetre .. 64th. of an Incb. Centimetres. Incbe .. 

0.3969 2.5197 2.5400 0.3937 

2 0.7938 5.0393 5.0799 0.7874 

3 1.1906 7.5590 7.6199 1.1811 

4 1.5875 10.0787 10.1599 1.5748 

5 1.9844 12.5984 12.6999 1.9685 

6 2.3813 15.1180 15.2398 2.3622 

7 2.7781 17.6377 17.7798 2.7559 

8 3.1750 20.1574 20.3198 3.1496 

9 3.5719 22.6770 22.8597 3.5433 

Metr.s Feet Iilometres lIi1e. 
No. 10 10 to 10 

reet. Metres. Mile .. lilometre •. 

3.2809 0.3048 0.6214 1.6093 

2 6.5617 0.6096 1.2428 3.2187 

3 9.8426 0.9144 1.8641 4.8280 

4 13.1235 1.2192 2.4855 6.4373 

5 16.4043 1.5240 3.1068 8.0467 

6 19.6852 1.8287 3.7283 9.6560 

7 22.9661 2.1335 4.3496 11.2653 

8 26.2470 2.4383 4.9710 12.8746 

\I 29.5278 2.7431 5.5923 14.4840 

247 



THE CARNEGIE STEt'!L OOMPANY, I...IlIIITED_ 

INTERCHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIO SYSTEMS. 

SQU ... RC ".C .... UIIE. 

It. 1::::"10 I c.~=- ~ ':-10 I T=-Io 1~"':"10 
iii..... Io!llluro Squro !III...... 1'1.... ~ ..... 

, 
• 
• 
• , 
, 
8 , 
... 

, 
• 
• , , 
8 , 

~ ... ~ I---='·="Io.=-___ .. =_---=_._='=·,---=-;-=··=_---=.,_=r.=h---= 
.0929 / 10.1641 6.4516 

I>"'" 
19.3548 

"' ... 
SU'~1 . .,'" 
45.1613 

51.6129 

" .. " 

o.4Gf1 .... 
1.214\ 

1.6187 

,."'" 
2.4281 

,."'" 
tl!375 

3.6422 

'1550 
0.3100 

'''50 
.6200 
.7150 
.9300 
1.0850 

1-"00 

1.3950 

l!.mo 
U421 

1.4111 

9.8842 

""" 14.8262 

11.2973 

19.1683 

... "" 

0.1858 21.5282 

0.2787 32.2923 

0.3'716 1"_ 
0.4645 M.82OI.i 

0.5514 64.5&16 

0.6503 15.3(87 

0.1432 186.1128 
0.8361 96.8769 

"'" 
"'" 1.7698 

lo.s591 

12.9497 15_ 
18.1295 

20.719-1 

"-.., 
... 

I 

0.3861 

0.?722 

1.1583 

1.5m 

1.9306 

2.3181 

>7'" . .., 
.. "" 

.8861 

1.6722 

2.5083 ..... 
U 806 

5.0166 

."" 
.6888 
,-"<, 

1.1960 

2.39'20 

3._ 
4.7840 

"''', 
1.1161 

&.1721 

9.5681 

10.1461 
I 

I 



THE CARNEGIE STEEL COMPANY, LIMITED. 

INTEROHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIC SYSTEMS. 

WEIGHTS. 

[ilogralllme" Troy Ouncos Grains Gramme! Gr~TODJ I Tonnes 
No. 10 10 to 10 10 

Ounoes Troy. Gramme&. IIilligrammes. Grain .. Tonnes. GrOll' Tons. 

1 :>2.1504 31.1038 64.8062 15.4306 1.0161 0.9842 

2 64.3008 62.2077 129.6123 30.8613 2.0321 1.9684 

96.4512 93.3115 194.4185 46.2919 3.0482 2.9526 

4 128.6016 124.4153 259.2246 61.7225 4.0642 3.9368 

5 160.7521 155.5192 324.0308 77.1532 5.0803 4.9210 

6 192.9025 186.6230 388.8370 92.5839 6.0964 [..9051 

7 225.0529 217.7268 453.6431 108.0144 ; 7.1124 6.8893 

8 257.2033 248.8306 518.4493 123.4450 I 8.1285 7.8735 

9 289.3537 279.9345 583.2554 138.8757 9.1445 8.8577 

lvoirdupois Iilogrammos AY;~!?siS Iilogrammes 
~o. Ounces 10 to 

to Ounces to Pounds 
Gra.mmes. A.voirdupois. Iilogramm... .I. voirdupoi .. 

28.3526 35.2349 0.4536 2.2046 

2 56.7053 70.4697 09072 4.4092 

3 85.0579 1057046 1.3608 6.6138 

113.4105 140.9394 1.8144 8.8184 

5 i 141.7632 17-6.1743 2.2680 11.023l) 

) 170.1158 211.4092 2.7216 13.2276 

7 198.4684 246.6440 3.1752 15.4322 I 

I \ 

8 1226.8210 281.8789
1 

3.6288 17.6368 

9 255.1737 317.1137 4.0824 1 19.8414 , 
I 
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1 THE CARNEQI}, ElTDL COMPANY, LIMITED. 

INTEROHANGEABLE TABLES BETWEEN 
UNITED S TATES AND ::METRIO SYSTEMS. 

LIc;JUIO """D til'" M ' .... U Il Il: . 

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

1 1.l15<7 G.9~63 0.2642 S."" 

2 2.1134 1.8927 0.5284 7.5704 

3 117(11 ,- 0."" 11.3&.6 

• ... '" S."" 1.0567 lIj.l~ce 

5 5."" 4.7317 1."" 18.m<! , .. ,,' 5.678ll 1.6851 22.7112 

7 7.!970 ."" 1.8493 2t1.4964 

8 8.<.\37 7.5706 !.113f. 80.2816 

9 9.51 04 8.li170 2.8776 94 .... 

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

"'~ 001M "1rOl, ...... hcIoIilrw. 

t 264.1785 0.0038 2."" "52' , 
""''' 0.0076 1i.ti7li7 0.711<8 

S ""'" 0.0114 8.5135 1.0671 

• 1056.7140 0.0151 11.3518 1.4095 

5 1820.8926 0.0189 14.1892 1.7619 

• 1585.0711 O.1P.27 17.0270 2.1143 

7 1849.2496 0."" 19.8648 2.4667 . 

8 2113.4281 0.11300 22.71l2ti 2.8190 

• 2377 .... 0.03401 ..... " Un( 

2 50 I 



THE CARNEGIE STEEL COMPANY, LIMITED. 

INTERCHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIC SYSTEMS. 

CUBIC , HORSE POWER AND TON MEASURES . 

Cubic Cubic Cubic Cubic Cubic Cubic 
No. Centimetres Inches 10 Metres 10 Feet 10 Metres 10 Yards 10 

toCubio Cubic Cubio Cubio Cubic Cubic 
Inches. Centimetres. Feet. Metres. Yards. Metres. 

0.0610 16.3867 35.3155 0.0283 1.3080 0.7645 

2 0.1221 32.7733 70.6311 0.0566 2.6160 1.5291 

3 0.1831 49.1600 105.9466 0.0849 3.9239 2.2936 

4 0.2441 65.5467 141.2621 0.1132 5.2319 3.0581 

5 0.3051 81.9334 176.5777 0.1416 6.5399 3.8227 

6 0.3662 98.3200 211.8932 0.1699 7.8479 4.5872 

7 0.4272 114.7067 247.2087 0.1982 9.1559 5.3517 

8 0.4882 131.0934 282.5242 0.2265 10.4638 6.1162 

9 0.5492 147.4800 317.8398 0.2548 11.7718 6.8808 

Horsepower Horsepower Fool-Pounds Kilogram· Gross Tons Tonn .. per 
No. Metrio U. S. 10 metres per Sq. Foot to Sq. Metre 10 

10 10 Kilogram· 10 Tonnes per Gross Tons 
U. S. Metric. metres. Fool-Pounds. Sq. Metre. per Sq. Foot. 

0.\186 1.014 I 0.1383 7.2330 10.937 .0.091 

2 1.973 2.028 0.2765 14.4660 21.873 0.183 

3 2.959 3.042 0.4148 21.6990 32.810 0.274 

4 3.945 4.055 0.5530 28.9320 43.746 0.366 

5 4.932 5.069 u.6913 36.1650 54.683 0.457 

6 5.918 6.083 0.8295 43.3980 65.620 0.549 

7 6.904 7.097 0.9678 50.6310 76.556 0.640 

8 7.891 . 8.111 I 1.1060 57.8640 87.493 0.731 

9 8.877 9.125 1.2443 65.0970 98.429 0.823 
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THE CARNEGIE STItEL COMPANY, LIMITED. 

INTERCHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIO SYSTEMS. 

M,.CIELU N EOU •• 

liIo. ,.,1I01n r-u.,., roo' I Uk .. '~ PIIo"'t'Jk--.. • • ......... r~ . ...... "" lilt.,.. 1.1ft.. ,.. s. ...... 1MI. ,., S.1IIA IIotrt.. 

- I 

1 ."'" U882 0 ..... 4.8824 , 1.3489 2.9764 0.4096 9.7648 

3 2.0159 4,4645 0.6145 14.6472 

• >6.,. "'" 0.8193 19.6-"96 , .. ," 7,«09 1.0241 24,4120 

6 .t0317 &",1 I."" ".294S 
7 """ 10.4173 U83'7 s.u769 
8 ."" 11.9054 1.6985 39.0593 , 6.0476 13.3938 1.84.34 43.9-117 

- .. lilt. ,., Cltli. 
IIrtro ll ..... 

huoI . ... ClIU 
PtlllII I ,Jt. 

,., cu;,.,.. .... Cl.1U lINt. 

--- -
I .... 16.0184. . , 0.1249 "11367 
S .. .,. 48.0651 . 
• 0.24" 64.Il7i5 

• 0.3121 80.0919 

• 0.3746 96.110! 

7 0.4370 112.1286 I . · . 
8 0.499ol 128.1470 · , 0.5619 1«.1663 . . . · 
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TH8 CARNEGIE STEEL COMPANY, LIMITED. 

SQUARES,CUHES"S£UARE ROOTS, cunE ROOT~ I..QGARlfHMS, 
R~x.: I I'ROC 1_, CIRCUMFERENCES ANO IRCULAR 

AR£AS O~- NOS. ~'ROM I TO 1000. 

•• ~ I Sq. b ill . bbo looI. 

~' .. .... .. ' 11100.... . 110. -=-Do.. 
~c~~ , , , 1.00:0 .... '" ....... , 1(0).00) ~ O.7S~ , • • 1.4112 1.2119 ' Oe1OJI)'l "' ... ., 6.:xI 3.1118 

S , ~ 1.7321 I.H~ OAnl:.! im.~ \I.42,j 7.00tlG 

• " • '''''' 1.5RH .. -z:.o.(OO 12.rJ>'I 12.00>1 

• " '" :l.23ll1 1.1100 ,.- ,. .... 15. 7(ti 19.(l3,J) 

• .. '" 2.«96 11l17! 0.77815 H)(l.OO7 1~SJ) 2&.27 13 , ~ ,. 2.M:>S J.91~ O ...... ~IO lit.!!,';, 21.\191 31Milhl • .. '" ",., """ , ..... 12>.001) :':'-d!:tl oo.~-,.:; 

• "' '" '.0000 2.MJI 0.9;>12.4 111.111 21'1.274 ttl.617:1 

" '00 '"" 3.1~ 2.1(;.H , . .,... 100.000 31.-116 71W39l:1 

" '" "" 3.3166 ,,"" l.().1]30 fI(l.{IOOI 8U.0II ""'" " '" ,,~ .~.46U 2.:.$.1 1.07Il18 ~-= ~, .. 113.007 

" , .. "" .... 2,3,)13 1.l1S94 76.\I'~1 " ... , J.'tt.732 

" '00 ZiU 3.7417 2.~I(H 1.1<1813 7U286 ... "" i",'llm 

" '" .S" 3.8730 """ I.lilnl ... .., 41.121 176.716 

" '" ... '.0000 UiI96 1.1»112 ... - 00.2m :0»1.002 

" '" ~, 4.12.11 2.5713 I.zm-, ....., ro,'" :!!lJ.1IiO 

" ~, 4.::.1:!l\ VUlT 1.2505:ll' r.w,;,s "'''' 2",I..f6lt 

" .m "'. u.:.Atl , ... 1.2787" 52.6316 ..... 2$.529 

" .. .... 4.~m 2.7144 1.30100 00.(0)) ""'" SlU"" 

" '" ." ..... Z.j;A} 1_12222 47.6190 (i&.1l73 3-«1.361 
~ .~ "" .. ",," ,."'" IM2l:.! "'-4i»J llI.ll:' SIJl.I33 
~ ., IZU)'!' 4.7'9.)8 , .... 1.36173 4:1.4783 7"/.:1-;7 41r,.4'6 
u ' 0;' 13S:.!4 ..... Z.&c4" ",.", 41.006l' ';;"'198 4.S2.Sfl9 
:!", &; '''''' . .., ,re. '''''" ",0000 ,..... 400.!I71 .. ., )i';'6 .- ,- l.41·197 88.t61.~ SUII:lI r.'lO.9'19 

" "" '"'"' " .. S . .., 1.4.~UI6 ~ . .." ,,-"" Ii7'LXo.:i 

'" '" 219.):t ~2!l15 ...... 1.4~716 8.>..714.'1 87.9(' •• (lI5.ml .. • u " .. 6.$S;2 ,.= l.46:110 SIAIt!8 91.106 600,[,9) 
30 .. """ 5.tITl 3.l(m U7712 = 9-1.218 'l'(l6.S,j8 

" ." "''' 6.[,1r,8 8.1414 1.49100 S2.Z581 97.3i1.) 17,)-1.768 

" "'" "' .. .- S.1748 LflOCUS SI.2.:00 IOO.rm ~.WI 

'" , .. "'" 6.7446 S.:ll75 1.51!!-;1 oo..m> loo.tm 80'>3.2)9 ." mJ6 I ... , 5.8110 •. ".. l.s3WI 29.m3 IOMH \I07.1W 

" "" al75 6.9161 8.2711 \.fiH1,)7 28.5711 100.10; 1962.118 

.'10. "'" ...... • = 8.3019 '''''''' 27.mlI ILS.OO7 101I.88 
:17 "oo r.oo.:;:] ..... ~.3;m 1..561>'!0 27.(t!;O lL6.nl 1075.21 
~ IHI 51tm 6.HlH """" 1.5;9;8 2J11.8158 1111.&1 113-l.1I 
~ 15:!1 """ 6.2-1.)1) S.S9J:.I L[J{IIOO ~;'61JO I~.ij;!,l 1194.00 
~ , ... .... "". S.4:n:l '-- :li«OO 1:li66 I~.IH 

U '00' ... , M'" 8.4 182 1.61:!7S ,,- 128./11 IW.Z3 

" 11'61 "'''' .- 8.4700 L62.l2~ "'-"" ISI.II.i 1&».44 

" '''' "'" 6.ii67t So5@! 1.Em!' 23-2.:>ii8 ]3. .. 00 H<>2.:!O .. , .. S3]!I-I 8.1m.! '.mm 1.643+'> 22.7"Z"13 '''''' ]r,wA1 

" : 1 9]]2;; 6.700 S.liGOO I.s.:.:m "-= 111.81 ]500.43 .. "'" """ S.f;8'oO ].66278 'l1.;3{11 H~1i] ]001.\10 

" 
,.. ,...,. 6.&"»7 •. .,.. ].ft7lI0 'l1.2700 ]H.f!,; \731.\l1 

" "H U"'" 6.\I".l8:! 8.61-4'l 1.68I:!-l 'Ml.ml ,,,,,. , ..... 
" 24()1 I 1176-1~ '.0000 s.&Jtl3 1.600'1(1 w.-t0S2 ]ro.~1 18S3.7~ 
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THl' CARNKOIE ST};.j,;I. UOMPANY, LIMITED, 

SQUARF .... CURES, SQUARE ROOT\CURE ROO~ LOGARI flUlS, 
Rall'ROCALS, CIRCUM FER NO:::S A!'O IR!;ULAII. 

AREAS OF NOS. 1'11.0)1 I TO lODe. - --- ... ",,--.. . ~ .... s.. ..... ::.. ... iooI. Ltc. LOOOdodp, C..... 1 ..... - --1-;;;;;1--
'" 2.1» I:!'D)O 7.0711 S.6fIlO I.IlI9l7 1110000 157.C8 l~.ro 

" .. , ]!UJ", 1.IIU 3.;0)1 1.701:;7 111.1I07lI loo.Zol;;!}jUt! 

'" "'" , .... 7.~1Il 3.;:12,; I.rum 19.21(18 16:\"'16 ~1Zl.n 
~ "'" 11"!lT1 ~.;~:n 8:,:,m I.;.!I~ L>l.lIIr.'I/ ]00,,[,0 ~I~ 

" ~16 1 ];;7M!1 7.310:; 3.T.1ltI L.~ L~ .. Mb-; 16li.&'> :!!90.~ 

M "'" 100)7,; 7.~l!12 ..... 1.71OO1J 1>l.lIM 17'l.~ 2:17.:;.1'13 
~ 81:16 17:-.J16 1.1~ 8,1j2,'j9 1.71~Lfl 17.>Io-,7! J'd.O:l 2Hi3.01 

" , ... 11l.::i193 7.;;1~ S.sli!-; 1.7'·'>bi 17.5~1iI Im.1n 2;':'1.76 
~ ... lD.ill:! 7.tllr,s 8.1r.'OO l.;a:IL~ j 17.2111 1'1:1.21 261:t.OS .. 8 1$1 '""" I 7 .(l61l urn I.T.O!!..i 1(1.(1.49'1 IJI,MI.,) m5.97 ., .... " .... 7.7100 lUl-III 1.r.8l6 .. .., I'!S.OO "".~ .. "'" ""'" 7.><1(t! ...,., 1."""t'I , ..... 1111.61 2l/".!!j7 

'" " .... 7$,"10 3.oc,<1I J.7It.:ll/ , 16.I:1IiO 11N.7~ $}19.07 

" - 2;0017 7.1m3 , 8.ml 1.~1 I.~ ,~'" 811i.:!} .. ... 2¢t!U ...,.. .."" ]AltII~ 15.«.!.jO :1)1.06 ~UUI9 

" "" 27C> ."'" •. om UII291 , .... .... '" S318J1.1 .. ~'\.'06 """ 8.1110 4.(Hl2 J..t<l0C0f I.~I':;I.:; 'Ml" .. S:; lll:ll.11I 
~ ,,~ "'"W 8.\."''' ~ .. OOIS "''''' 1I .. lI'r>l 2U).19 &";:I.j.1J.j .. .. " ft lH"t! 8.2ft\:.! 4 .. 0m 1.fft.r.1 11.70-'" 213.63 11631.68 .. : 1 I2&:.0Il 1 &.0000 . UOl8 ''''''' 1"4Il"J3 216.77 8OS9.:!8 

'" SI3:lOO 8.3(l66 1 4.1213 1.14,10 1l.2t\.>""7 2111.91 3tJ.I~.4.) 

" ~" &:;71111 8.I~'tIJ UIOt! l./!.'J:!G \ 1.1);.1.; :.'.:I.M 811.JU.ID 
T~ 61111 Jmt! 1~ 8.INJ 4 .. UKl"J l.I"M 11I.~ ~.11I 1 ~1.50 " r..:t.!II ...,,, 8 .. MIO u1!tl !.I1lR'\"'! 1lI.1lM ~M m:..av 
" ·"1 .."" I ."" ~_II& '''''~ 18.t.L3.> 232.~S 4.))).81 

;.i "" 1218i.; ; •. "'" ~_217'! 1.8i.i06 ,...,. 1m.62 !HUG 

'" on. "'''6 8.71;~ 4_:$)(1 I.NOlII 1ll.16-n1 m76 -~ n "" ... " .. " 8.77;;0 4_t.jl3 , ...... 1:.!.1itm) ~II.\IO .w.:.e.63 
~ ... 17'-;'.:/ .,." 4.~'l"".'7 ........ l:.Utni 2!.:i./l1 107&116 
~ IJ!II ..... 8.IlIm 4.2!lO3 1"113 12.s.:&! 2111.111 fl:(\1.b7 .. .... , .. '" IUH13 1 4.!DiO ,.- , ..... . ~;Im ...... " " 6-jIIl f;3JUI ..... . ....., 1.1Ol11 lUl.j7 2;1.-11 .».:run 
'" /IT!I '»I~ 1I .. 1m1 4.11·11:. UIIlIrU U.II\i,'1 2;;.61 ~ .. W 

'" 
.,. miNI' ::::g:1 !:lfiJ 1.1\11(11; "OW l!JIlO.7.'j ;>110.61 

" 
,.. reT.1)1 l.1l"~~ " ..... 2&..811 11»11.77 

" 
,.,. 61112.; II_21M 4.3968 UIP.!!)IZ 11.7817 Im.M ;;0.1.[,0 

~ "" ""'~ 9.T.3t1 UllO 1.1I6-I,j(l lU:.'7l/ T.O .. 1~ JeO>.$) 
~ " .. 0.,.,.100 g.3:!'11 US.\/l l.1I3li.'.:/ IU9-13 m..'t.! .ill·H.&! 
~ nil t)<ll"r.! ...... .. ..., l.OWS 11.11618 27d.16 ~.I:.! .. 

"''' I 
;o11JOO I 9.4:\10 Utl17

1 

Uil9:JO I l.IDOO m.oo ItltiU1 .. .. 00 ,..", ,."" 4.18\1 \.9\0121 lI.lII] mH (OOl.";3 

"' .. , 7;j,'},J,1 9.5"191 ~.11l7\I 1.9.JIIO.I 10.9I!lIO \!S.j.S8 "" .. ~ """ nd68.'l 11.<,(117 4...'>111 1.!16:"r.9 10.MOOIl ~.OO IIIm.Gl .. ... !(In;; 

::~ I :i~ l l:= IO.7&;''7 2<"1.11 /ml"'!'Ql 

" "" ""'" .. "" 29.>.31 truI.7$ ... "'" s.:;::r;~ 1I .. 7-tG3 ~.:.629 1.97772 '''''''' aIII.. ... ; ~Z! .. "" 8!>f1:.M t.'" ~...'>0!ItI I.~ 10.1167 am.;)} O'!~~ 
~ ... 91:.!1m\ "'" ..,.., I.IIijBl7 , .... aD .. .,. ";'WI41 .. ... till!!"! ,.- 4.61M 1.1I91~ 10.:DI1 "' ... ;:012.98 .. .. , .... ...... 4.fU>1 1.1II;.jIH 10.1010 SlUr! OM.OO 
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THE CAHSEOIE STREL COMPANY, LI.MlTP'..D . 

SQUARY'<;, CUln:s, SQUARF. ROOTSECUIlE ROOTS, I.OGARITHMS. 
ItOCIPROCALS. (.;IRCU)lFER Nets ANI) UI!CULAR 

AREAS OF NOS. '-11.0)1 I TO 1000 .. -- I ... iii ....... c.M ...... .. ,!IMI"-p. 50,·0.. ,-~----~ 
l!"lI ~'.oo 337.:000 I2..Ztol 1J..,I!t'I 2.1~ .""" 471.2.1 mm.5 
];,1 ~I 311:61.:;, It..~ ~;I :U7lU:\ 1I.&!!",t 471)!8 1:'OOi.9 
I."':! :eliOt a:;lJ'OI 12~~ 6.$!&:1 ~.llil!4 s.r,7I!I/.; m.:.:z I~Jt.i.8 :,,), ""'" &-~l!"m ''''''' rt..3./l<.; I :U"IOO Il.m"~fj ~"l.66 I~I 
,~ 2\7l6 ~I l:l.1W1 .... , :!.1Ij';'J:,! 8.1'.051 L~81 IdI:t!tli> 

If,;" ''''' 87'!II'I7l) 12.H99 (;..'17J7 2.I!lOO.'1 6.l.llnJ · I~o.; ISllO'l.2 
I.'~l :U.13U 1I'l'OO1l6 12.11100 c..as:t.l :!.1I1312 IUJO'~ 4.'(1.00 lUWl.l 
1:.7 2HUD ....... 1:L'roO .,.m :.1.11/.,00 ll..'lOOt\ 4lt1.2'1 1IA)).8 
If''' ~196& B9H'I~ l2...JOOH 6.-1061 :!.ll~ ..... " ""'" , ..... , ,~ """ -I011IImI 1:t.009.'i 6.m;; Z,2lI14\) I 6.~L ¥.)Ij,!il I l/t(o,J., 

'''' 
,,.. ~l l:!'&I!I1 h.t.!!\S 8.2-.ffi} 6{t.!.6-; :liJ108.2 

'" ~!l 41~1 12.~ 5.HIlI fLltlWI OOUQ """'-, 
,~ !A't.!U 4;!';1:.<!:I 1! .... '79 ;\.~·.ll 8. L':"::'ll IilJltQ I :,gjlt.O 

'" $-,00 UJ(I;H It.. 7671 .. '" 1l.J"197 I)J;!.\M :5)i6'l'.:! ,. '"'" "I~I luat! 6.1737 S.lv.,j6 fjlo.Z! m~·L1 

16.; ".'" 4f!.l'112) 12.SJ.32 M~lii 2.2171~ .... , ;iI'l..:'15 ,,""-' ". r"-.,, w'I:.!f6 12.81<11 6..f9.i9 :t.:!:.»11 6.o:.!110 f.:!J .;;0 ~16tl.~ ,r. ~"'"' .j(I.·,7.m 1:!.1C!:i I>.:.ot» 2.:!!!l'~ li.l"""l"! 6;!U'; ~IOOI.o 

'" ~I 174L&'t! 12.9111;; f>..'i1;!I z.:!:!:m II.",'(!~ fL'l','ro \!.!J6;'.1 ,,. ~1 ..... ..... ""'" 2.~'nlI Ml7ltl "".'" :t!I3UI 

'" .... 4OI:nJO ,."" .. "" Z.~~i r~AA'!'I.i m.m ""'" ];I :,,)'!U [roJ'm IlI.0767 c.."'in", 1.~ fdU7\I,'i (i,'17.~1 2.!i6.'i.ll 
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'" 1n!76 62tIllI'!1 13.LIlOO 6.5tU!l ::.21OC» 6.71713 (,IIWI :milI.7 

17;; .... m.)W" "."'" ... , :z.Zl.'lI» 5.71UI {>l9.78 ZfI)';2.8 
176 .. " (H·;J;'II 13.$) .... , :!.2-I~jJ 5.6t<1~ i»L9'l 1~1i 
on lIJ:t!II r.",1.):.."-:J 11\..1011 6.6147 :!.UM II.tutri~ /it>tl.OII :!ltO'i.7 
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~I 
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SQUAR~CUBF.s. SQUAR E ROOTSkCnlE ROOT$.I~ARITn\l<;. 
R IPROCALS, CIRCU:loIFER NeES AND elR UUR 
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T OO!I4PANY " ~RD. 

~Q!;ARESI CUBES, SQUARE ROOTh~ CUBE ROOTS.I.ocARITHMS, 
REI.:IPROCALS, (;IRCUMFEK : )IICES A!<OD CIRCUI.AII. 

AREAS OF NOS, FROM I 1'0 1000. 
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THE CARNEGIE BThO.I!\L CQMP.ANY. LLl4l'fED 

S(lUARFS. CU8ES,S~UARE ROOTS{UElE RooTS, 1.OGAR1TH;\I5, 
RECI PROCAL, C1RCUM~'ER seES ANI)CI RCULAII. 

AREAS O~· NOS. t'Ro~r I TO 1000. 
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Til' c: 11~:j-:\;I';'; :iTIU:L COMPANY. ),1J4J']'ED. 
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THF <,'ARNWIE STEEL OOMI'ANY, ;.!MITEO. 

SQUAR~I'UDt:S" SQUARE ROOTS{U8E ROOT'l,I.OGARITHMS,_ 
RE IPRCC L!>. CIRCUMFER :-;O:s ASI)(,; IRCULAR 
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THE CARNEGIE tiT),;.j·:L COMPANY, LlMITKD 

SQCA R E; CU BES. SQUARE RQOTS,.CUBE ROOTS. LQOARITII:IIS, 
REt.; I PRQ(:AL$, CIRCUMFERI':NCES A~I) CIRCUI.AR 
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THE CARNEOl1!I STEEL COMPANY, LIMITED 

SQUARES. CUBES. SQUARE ROOTS .. CUJlE ROOTS. I.OGARITHMS, 
RECIPROCALS, CIRCUlorn':R~.SCES AND CIRCULAR 
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THE CARNEGIE STEEL COMPANY, L1MlTED . 

SQUARES, CUBES, SQUARR ROOTStCUBE ROOTS, LOGARITH~[S. 
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AREAS OF NOS. FRO)I 1 TO 1000. 
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TBE CARNJ!XtIE I':ITEEL OOMPANY. L IMITED. 
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THB CARNEGIE STlW..L COMPANY. LIMITl!ID. 

SQUARF".$. CUBES. SQUAR.: ROOTSk':UBE ROOTS1LOCAR ITHMS, 
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TUE CARNEOUl STEin. COMPANY, LIMITED. 

SQUARF.S. (;UBES. SQUARE ROOTS ... CUBF. ROOT'<. LOGARITHM!'> , 
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AREAS OF NOS. FROM I TO lUOO 
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THE CARNEGIE STEEL COMPANY, LIMITElD. 

THE CARNEGIE STEEL COMPANY, LIMITED, 
MANUFACTURER OF 

BESSEMER AND OPEN HEARTH BASIC STEEL 

OF ALL GRADES, 

OWNS AND OPERATES THE FOLLOWING WORKS:-

Edgar Thomson Furnaces, 

Duquesne Furnaces , -

Lucy Furnaces, 

Edgar Thomson Steel Works, 

Duquesne Steel Works, 

Homestead Steel Works, 

Keystone Bridge Works, 

Upper Union Mills, 

Lower Union Mills, -

Larimer Coke Works, 

Youghiogheny Coke Works, 

Scotia Ore Mines. 
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- Bessemer, 

Duquesne, 

- Pittsburg, 

Bessemer, 

- Duquesne, 

Munhall, 

Pittsburg, 

Pittsburg, 

Pittsburg, 

- Larimer, 

Douglass, 

Benore . 



r Tax CARNBOIIl STEJ:CL 001l4PANY, LIMlTItD. 

- AT WHICH A"~ ~"OOUCI[O :-

Annor Plate. 

BiIleUl OW' uP). BlooDll!l, Slabe, Coke. 
Ferro Manaan-. 8plegel-ei8en, PI", Iron. 
Forylnp. 8uch _ Altlee, Arch Bars. Lillks, Pins and other 

Car ForylIl8'El, Connecting Rode, Crank Shatte. Locomo
tive I"rame&, Eya Bare. 

Plawe tor Boilers. BrI~ Shipe and TIUlD 

Ra.Ila. Steel, 16 to 100 IbIJ, per yd.; Steel 8p11011 Bartl, (plain 

and anllle, ) for all eectlonll of RaJ.18. 
Rolled Structural ShaPIIII, BUch &8 AngLes, Rounds, Flats. 

SQuare., Ovallt, I-a-me, Cba.nnela. Bulb Afl8'Iee. Deck 
Be&ms. T_, Zee8, etc. 

Structural Work, 8uch lUI Bridges, Buil411lg8, Elevated RalI

road.s. Girders. Columna, etc. 

-AODRESS,-

PlttBbwy; Carnegte BulldinQ'. 

Atlanta; Equitable Building. 
Boewn; Telephone BulLdln",. 

Bul'falo; German IWl\ll"8.l106 BuUd1na". 

ChlC880: MN'qU8tte Bulldlnll'. 
CIncinnati: Neave Butldlnlr. 

Cleveland; POlTy-Payne Building. 

Denver: P80plea Bank Building. 
Detroit: H&mmond Building. 

M1nnea.pOU.; Guaranty Loan Dulldina'. 
New York: Bank Of Aroerloa Buildlnll 
Philadelphia; Harrison Building. 

St.. Loul8; OiQPe.-Democrat Bullding. 

Ban Francl&oo; 258 Marke' 8t. 
WMhlnawn; National 8afe Deposit Bulldln(r. 
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