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PREFAce TO NINTH EDITION. 

T he ninth edition of our hand book contain. most of the 

mailer of the Ilrior edition, with such c:orre<:tions and revisions 

as have I>«n found necessary 10 hrinb (llLl) 10 dale. 

The tables of sheared and edbed pl:lles h:lve been revised 

&lId amplified 10 show the larger I':LllbC of '(<<:I which we are 

prepared 10 furnish. 

Several new 5e<:lions of ,\nb1es and "!"·Ilara have 1>«n added; 

abo taMes .howinb Ihe complete taUbe of ,he;; ill Flats, and 

Hillel" Uiooms and Slabs. 

A table showing thin plates from .066 inches to .165 inches 

in thickness which call now be rolled is also included. 

A new section of channel 18' / in d..:plh, weibhini: 45 to 60 

Ihll. per fool, and & lIew section of 8" ship channel h:lve been 

added and their varioWi properties will he found in the tables. 
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CAX:BRIA STEEL. 

GENERAL INFORMATION. 

Our proo.lLlcl is almost eEclLlsively ~teel, made by the \:e&.SClUer "r 

Open ll earlh procen, as required, and of al1 'lualities from the sorte,t 

rivet stock to high caroon sp«ial spring material. 

Our Heallls and Channels are ",ade 10 ,onform to the American 

Stlu"Jards, adopted January, 1896, in whidlthe flanges have a nniform 

slolle of one to six, and the dimell>ions. proportions and weighb are 

determined by a regular schedule, lUI t hown on the diagrams "II 

pa{;es 26 and 27. The standard prolJoOr\ionl of beams and channd, 

ate furlher ~hown 011 pa{;e 28. 
The I,rineipal ilructuna[ angles nOW mlOe, are limited in numt..:r 

to conform to the Amcrican Standards, adopted IJceemller, 1895, IUI,I 

indude twelve ba.;;e, or a total of ei!;hty four si'eIi for ClJual leI: 

anl;lcs, allli lIille billie, or a total of eighty six sizes of unequal leI: 

angle!!, all varying in thicknC$lL by one sixteenth inch, as showlI on 

pa{;\!i 14 and 16, and tables herein. It il believed that these 5ta1\,br<l 

alll;lcs include a sufficient range of $izes \0 meet all USLla! structural 

re<luiremenli. but, at the same time, we wil1 conhnuC the maDLifactnre 

of angles of specia' $iz& and proportiolU for th05e who require them, 

u ,bown on IlIlges 15 and 17. 
The wcighli of angles, Z-Bars and T·II ..... now givcn, arc thO>./: 

adopted as American Standard. in July, 1902-
The lIIethod of increasing Ihe sectional Ilrea of shllpes frQl\l the 

miuimum or base sizes to intermediate and maximum 5i~cs, is Shown 

un page 25. For beam$ and cha.nnels, the increase:: from the minimum 

add$ C([ual1y to the web thickness and flange width, the wcight of th t 

iucrel$C being etluai 10 that vf a Illall: of Ihe same depth a>; tht 

lCCIion, and of a IhickllCloS e'luallv the i,,<,:re:l.>C of the dilncnsioll 

~Iah~d. 

Thc method of incr&>ing the thid.LlC!<> vf :lUl:16 ami Z·Il:.u-s froIU 
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the ",inimum h:u the effect of adding to Ihe lenglh of the legs, as 

~ho .... n on pace fa, 110 Ihal for intennedi~le amI maximum sizes, the 

Ic~>s .... ill he IIOmewhat longer than Ihe minimum or nominal d imen. 

~ionl, excepl in the Cll5eS for which we ha"e finishing grooves. The 

pbt" of dra.winb,>S of se<:tionl, p:lgcs 2 10 24 inclusive, , 1,ow the 

Il,i"imum or base siz/;$ of the \'ariOU! shapes. Sections sho .... n Oil the 

1,lates or li5t$ fur which more Ihan olle weight is statm can he roll ttl 

of Ililfercnt thicknC5$CS to Ilroduce the Sillted weighls. Others for 

which only one weight is given cannot be varied.. ElICh section 

shown herein is numbered, both in the 1)lates anll tabl/;$, for conve­

nience in ,efereuce and ordering. 

1.lleana and ChanneJ5 should be ordered of weighU shown in 

the tables. 

Orders for angles and plates .hould spedfy either the thieknes.. nr 

the ... ·eight, but not both. 

All weighls are staled in pounds per lineal foot of section, except 

in the table of rails on page 11M, ill which Ihe weighls are giw:n in 

pounds per yard, lIS is customary. Weighu of rolled. section, are cal. 

culated on the basi. of .89.6 pounds per cubic fOOl of Ited, lind 3 .• 

times the sectional area in square inches equalslhe .... eight in poumb 

I':r Hueal foot. J II cillcubting the weights, areas, and properties of 

I·BUlnl , Channels, and AnglCll for the list. and tab]ClI herewith,the 

fiUeU and smaller rounded. corners were nol considered. 

Structul"3.1 material, unlC$ll othtrwise ordered, will be cut to length 

wilh variation nol to exeeed ~ inch mOrC or leu than th:!.t specified. 

Yor cutting to cuet Icngths, or with IcS!l "~riation Ihlln ~ inch. an 

eJ tn price will he charged. 

All sections shown herein are iud. 



Viii CAMBRIA STEEL. 

OFFICES FOR SALE OF 

OAMBRI A STEEL OOMPANY 

PRODUOTS. 

GENERAl. OFFICE; 

JOI[NSTOWN,I'A. 

PIlIL ... OKI.rul ......... Morris Building. 1411 10 U!!3 Chestnut Slr~t 

NKW YOkK .•••••.•. City Investing BuildinG:. 165 Broadway. 

CUtC,I.(·'O •••..•..... Western Union lIui1<iinG:. ("orner of Clark au,[ 

JackwIl Streets. 

CINC't-.: ..... T1. ..... ... Union Tru~t Building, Corner of FOUTth ami 

Walnut Streets. 

ST. LOuIs ........... Chemical Buildi!>g. COrller of Eighth and 

Olive Streets. 

CLKVf.l .... '1I) •••.••••• Cili~en$ Building, 190 Euclid AI·euue. 

IIUI' ...... I'O ............ F.llicou Square, 295 ~'ain Street. 

IIO!.TO-.: •••.•••..•.•• Paddock !luildiug, lOt Tremonl Strffi. 

I'ltTsHUk': •......•.• Park BuildinG:, COrller of Fifth A"cnue an ,[ 

SmilhfieJU Slre.:t. 

ATL ... NT .............. Century Building. Corner of Whitehall au, 1 

Alamllna Str~I$. 

T ... COM ........ . ...... ~l.Jo'idelity Building. 

S ... N l"II. ... NCISCO .•••• nalboa Building. Seromt lUld Market Streets. 

WORKS AT 

JOHN STOWN, I'A. 

-



CAMBRIA. STEEL. 

eTRUOTURAL STEEL WORK. 
Finished Sted Work (or Iluildings, including Beam., Girdcl"S, 

ColullllIs, Roof T russes, cIC., titted complete and ready for e",cl ion. 

STEEL OARB. 
Gondola, Hopper.Gondol~, Hopper, FIll! , ete. 

STEEL RAn..s. 
Steel T-Raib, SIbs. to 1M Ills. per yard. 

Angle and Plain Splice Bars. 
Siandard and Special T rack Bolts and Null. 

For drtailed information. _ T-Rai l Catalogllc. 

STEEL AXLES. 
I'assenger Cu, Freight Car, Tender Truck, 

Engine T ruck, Driving, Street Car, 
Mille Car, etc. 

ORANK PINS , PISTON RODS. 
Crauk J'ins and Piston Rods made to any requirement. 

MAOHINE BOLTS, NUTS, RIVETS, AND PIPE OR 
TANK. BANDS WITH ROLLED THREADS. 

FORGINGS. 
Axle., Crank l'ins, Piston Rodt and Forgings will be furnished of 

carbon .teel or nickel 5teel &$ required and are annealed, or treated 
by our Coffin toughening proce. (patented) as specified. 

Parliclllar aUention is called 10 our Coffin Process of treatment for 
toughening Axles, Crank Pins. I'iston Rods and other forgings. 

Crank I'ins and Pi$loll RQ(b lire oil·tempered ~nd other small 
Forgings will be, if desired. 

Sec special catalogues ror dC:$CTipt ioll and ipecificalions of our 
various cia.>ses of steel forgings, and for small car forgings see list 
on page 29 herein. 
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MERCHANT BAR STEEL, 

Including Tire, Toe Calk, Machinery, Carriage Spring, 

Baby Carriage Spring, Railroad Spring. Hoe, Rake, 
Fork, Forging, Bolt, Rivet, etc. 

AGRICULTURAL STEEL AND SHA.PEB, 

Finger Bars, Knife Backs, Rake Teeth, Bundle Carrier 
Teeth, Tedder Forks and Springs, SprinJ;: Harrow 
Teeth, Harrow (Drag) Teeth, Seat Springs, etc. 

PLOW STEEL, 

Bars and Slabs (Pen and Pemot), Flat and Finished 
Plow Shapes, Digger Blades, Hammered Lay. Rolled 
Lay, etc. 

OOLD ROLLED STEEL, 

Rounds, Squares, Hexagons, Flats, Shafting and Special 

Shapes. 

STEEL DISCS WITH ROLLED BEVEL, 

10" to 20" diameter dished for Harrows, Drills, Culti­

vators, etc. 

2811 to 28JII diameter dished for Plows. 
8/1 to 24,/1 diameter flat for RoUing Coulters. 

PRESSED STEEL SEATS FOR AGRICULTURAL 
IMPLEMENTS. 

For products not listed herein, see special catalogue. 
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0 

L 
I .. ' ___ _______ 6 --------- '"1 

•. 47D , 
0 

f ClS8 "" 1 , 111"1'.:10.8 LBS. 
, 0 .' 
'" a ., 
ro ~ , 

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

0 ." ., 
0 .. 

, " ' ... ----_.-- ----7 ------ - -- ---i" 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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CAKBRIA. STEEL. ,. 
SHIP OHANNELS. 

I 
.476J:, 

I ' , .". r U10l -I , , WfJl.$LB8. , 
I 

, 
b i ~ 

Q ci 

I ~ , , , , ,.30" ~. ." , , -, , 
I L 

:. ----------- - - 8'!--- - - - - - - - _ • ...l 
I 

• . _1''' , .- 0.90 ." -~ , , WI.:n.7 LB9. 
, , .. .' 8 ~ 

~ 1 M 
,; , he" .4tJt" 

, 
.370" 

, , -, , 
L 

1..;--- - --- -- - --- - - 10'~------- --.- - --~ 



CAXBRlA. STEEL. 

STAND.A:RD ANGLES WITH EQUAL LEGS. 

A.15 
111"1'. ~U '1'0 .,""" 

A.5 
'n'S.O.CI.uD 



CAMBRIA STEE L . 

SPECIAL ANGLES. 

--

A. 43 

( 
, 

, , , , 

A. 41 
WT.2.8TO 

',. 8.1 UlS. 

,/, -"".t.,'.".: A. 84 
, , , W'I'.3.~ LB8. 
~. :­

.. i\. 

A. 1S5 
WT.UL1lIl 

A. 61 
W'I'.13 TO 

L8LBS. 

, 
" 

A..4a.7 
" W'I'.12.3TO 

, ... 21.11 LB!I.. 
, ".~; 

" , , 

A.121 
W'I'.2..1 ro 

<f..<f. LB!I.. 

.A:. 123 
W'l'JI.' TO 
·ULBS. 



1. OAJLBRIA, STEEL. 

STANDARD ANGLES WITH"UNEQUAL LEGS. 

, ,< 
/' "". WT..40TO 

• / ~ .. IULB8 

~.... '"'" , ,,7 
./ 

A.95 

A 

.• ' 



OAMBRIA STEEL. 

SpEOIAL ANGLES WITH UNEQUAL LEGS. 

A,·i49 
'.;>~!u Ll!i!. , 

A. 133 

-, 
, 

" 
"', 

'" A.I09 , 
. ~, WT.10.o TO 'J': "~,3 L98. , , 

~ , 
, A.Ua 

" VI1 .. a3.oro 
', .. ",3 t.BII . 

•• , , 

. "'\. 
~. 



r 
• 

~'~. ____________ ~O~A:"::'~R:I:A=-:B:T:E~E:L:·~ ______________ I . 
STANDARD Z-BARS. 

Z. 13 
WT. 12. B 'l'O 1 .... 1I1<B1l 

2:.29 
In'. 1I.e:l'O u.o LBIl 



CAlltBBIA 8TJ:EL. ,. 
STANDARD Z-BAB.S. 

Z. 45 
'1fT. ~.t., '1'0 as .• LB8. 

~! If ! 
Z.41 i [,.ft, . '" '1fT. 11.0;1 '1'0 ~~. O LB8..~--·2Ii'1 

Z.37 ! ")_,, ~ ~ " ,..;:····- 2 ···· . .. 
n. ILl '1'0 18. 4 4 i 

" 
, 

• Ii 1( ~ I " • 16 · r'- 0 2r.--, , 
~' "''1 , , 

1 ! 
"--3t"--l "~ &' ! lui' ! i L 

j 
L .. 

, ar. ;.- ---··3 .---../ , b-&- A ' 
I .. 

" L. .. 
~·'----··3 J::--·----J Z. 81 . . 

WT. ~g. a TO ' ... 1 LBIl 

6~ f i 
Z. 57 [ "f' WT. ~3.' 'I'028.1L118 ---2f'-. 

" • ! 
Z.53 L-2~_ oj, .f. 'rf lJ... '1'0 21.0 LB« II : 

fi 

~ 
; 

, f ".il I 
;...- -·3f---. &. 

I " ! 
I 

I 
~. 1'&1 

i .... 
" . I " I • hli ;.--------3r-·-.. ' 

i 
I ! 

! 
L 

" .. ~- a~'--..j 

1 • , 

i-----.. 3 .! ... ----~ . , 



z.e7 
W'!'. lUI LB8. 

~ i'"-----a=----"1 

" • 

CAMBRIA. STEEL. 

SPECIAL Z-BARB. 

Z.73 
W'!'. iU LB8. 

... ---- 3:---..; 

i:q;:=:;;;" ~--f 
I . , 

I 
I 
I 

.. i 
,1 
I , , 
I £-21'~ 

.. A" I. .' n>' . ' f'.1i" ... .,.,..---->f • 
to 

1 , 
I 

'" • 

.: 

.BULB BV.lI8 • 
B."173 

• 

WTS. 14.0. 16.3 A!ID \8." LlI8. , 
,~! . ,. ... ~, 
~ '-" • .11 '1!i 
i f-!f.'; ~ ~ of ' .... _t 
i -.;/i---- e -------."1 , 
L 

I 

!------- -6"":' -- --- ->o! 



CAMBRIA 8'l·EEL. ., 
T·BARS WITH EQUAL LEGS. 

1l'.,00 T,l08 
'W'P. J3.11 LB5. "'''.10.11 LBa . • 4 " 

..... _- 4'~·-----"l ~---- .. ';--") /ILL -~ fiF" : : ." , 
'" • - ~-!. .. -. ~ - ~, 

~ ~ -t , • . , p,' , , 
" 

, " , , , 
~~ " • , , , , , , , , , , _____ -1 

._----j , " 
-,..!!.i.,.. -' -• 

T.97 T.73 
"W1'.II.~ LB8. \\'T. 10.1 LBS. -a·t' --. .... --- a'~ -·- ..... 

,] -''"I~~ : 
' . h I f.l ..... t,.... , !t " 'l .~ 

T '~ I 'f W --W t , 
l" ' l" ' 

, , 
, ' '~ m 

i , , , 
____ I , ______ 1 

-..,I ~~ 
-I -

T.69 . T.67 T .• 4~ .... '"l1l"i'. '7.IILB8. WT. 0.8 LBS. n. ',8 tll8. 
~-- -- 3':"---., ----3".--- ... ....-- 2-::"--.., " 1 • ..... " 

, 

4
Lfi •• J -,:h .... , .J . ., , 

,.'- .:t- t. : 
~fi . .. 'f~'Pir' : 'r ~Pi- ; t . f ) , ' ,I , . <Ii' ~ 
~ , , , , 
: _.--l _- ___ 1 

----.. -tJ Wfi .... 1 .. -~" . 



22 CAMBRIA STEEL. 

T-BARS WITH EQUAL LEGS. 

T. 183 
WT. 1.6 LBB. 

r-" llcfti 
"-ll~~ 

to ;:j. ' f .i' .i' (')~ 
.. 4 8 -... 

.j( 1~ ___ ·1 
.... ~·kt:i 

T.4l 
'. 



CAMBRIA STEEL. 23 

T-BARS WITH UNEQUAL LEGS. 

T.140 
WT. 10.9 LBB. 

~------ 4~' -----., 
" ~ 1 . ~111.1 1"'81 I 

f. . -+ 
~ 1 
.1 1 

1 
1 
I 

, I 
-I<' 
t') ______ J 

n 
~ 

, ,. 
T.169 

WT. 18.6 LBS. 

j------ . _5;:~------1 
I 1 -~,<- - , 

\.,Iot g 8 

"[of" Ie 
'l 

+ 
1 , 
1 

,I 

t? 

_______ J 
.its/ I -....... ~ ­

J8:a. 

T.tol 
WT. ]0.0 LBS, 

0'" t---- ?; .. _--, 
l' ~ , 

l' -~ 
Of J 

1 
1 
1 

,I 
'.qt 

I 
J 
I , 

_____ J 

~ 

T.138 
n.1i5.2..LBB. 

t"-----. . ~/~-.~---.~ 
• 1 • I 

'1:. I 1 
L - , 

~T 1 
1 
1 

,~ 

i 
-----~ 

T.130 
"WT. 10.0 LBB. 

r~---- .4f'-------*\ 
7" I 

,.\.. 18 , 

~ I -'" 8 f _ I 

1 I 
~J 
t') 

I 
-------_1 

+.1+-
_ T.t20 
WT • .s.OLBB. 

r----- 4~(I-----.-~ 
I I _~_~ I 

I!i. I • I 

tie f'}If -t 
, '~/I P.!." - I 

.. 8 ~~" 
C"I . 
I 
I 

.-.~-.---- -* 
~.f.' 



OAIiIBRIA STEEL. 

T-BARS WITH UNEQUAL LEGS. 

T,M. 
wr~ 9.3.L1!8, 

,--3'~--....., 
: 

." I ,J. -,.1"'" . 
"r l.~ -f " , , 

I , , '. ; , , 
_____ f 

... ..:1.-
~ ' . ' 

T.56 
n. 7.U.BIL 

r""-- 2{'! --"I 

T.6a 
W'I'. '1.11 l.B& 

.... --2.J.'.'---." , . , 
i ...... oJf.-_ , 

'It .. • 

" f~ ~-t • f • -- ," , 
)0 ~, 

~~ 

, , 
i! '-># -, ,,-:;,n .:: .. \~ 

, , , ___ _ .t 

." --,-
T.22 

"'_ a.olJllt 

... -- 21:'"'--, 
I li' 

.&"~! .., f'", t 

·t~. ~.;I 
ii "II" ;!: ____ J. 

-410-;1-" 

~' , .., ---_. 



OAMBRIA STEEL. 

:METHOD OF INOREASING SEQTIO.L'fAL 
AREA. 

., 



.. OA.llllBlA STlllEL . 

STANDARD BEAMS. 

,. '8 
" , ,. . 
\$ 

\ 
'\l'. 

1 • 

\ . ~ 
2 '. .. \~ 

• 

• • « 
o • o 



s 
OAlotBlUA STEEL. 

STANDARD OHANNELS. 

r ------'l'--------I 
.I..------.-q _______ t 

~ • z 
z 
< 

\'--",\---f'-'1 ~ 
o • 1"----"',--1"-21 ~ 
z 

I"--+-P--"I ~ 

--,-

• fL---O\+'i ' • z 
i'---4f'-'l • 

1----1------1 ~ 

l.-"====j:T =*=::'J_l_ 
" 

27 



.. 
'8 OAMBRIA STEEL. 

STANDARD BEAMS AND CHANNELS. 

'------. ~ 

•• £t: '---. c 
0" 

The following dab are common to all I·Beanu and Channels, with 

the exception, :stated; 

c = If Minimum Web. 

C = Minimum Web + n inch. 

I = Minimum Thickness of Web = t Minimum r" aU Channels 
and nc,.m,. except 20" I and 2411 I. 

For 20" Standard I • = .(;6" t Minimum = .IM)/' • 

For 24" Standard I • = .601f t Minimum = ./SO", , 
For 20" Speciall • = .6:1" t Minimum = .60" • 

The Slope . r Flange o{ all Beams and Channels is 16, Ii 

= DO - 27' - 4.4" = 2" per foot. 



,......-- ... 
CAlIlHlllA. STEEL. •• 

FORGINGS FOR OAR WORK AND OTHER 
SMAIJ. FORGINGS. 

Air Cylinder PIUh Rod. float;ni Ley"r F ... lcrum, 
Air Rl!Ienoi r Releue Rod. Grab Irons. 
Arch Sara. Hand Drake Leyer Carrier. 
Bottom Follower Guide. H and Drake. 
aouom Side Bearing. Lever Fuk:rum. 
Bnu;:ket for Drake Shaft. Hand O"'ke I.e.,,,. Guide. 
Drake Bea m HangeT. Hand Brake Rod. 
Brake Beam H !lnger Carrier. Hand Brake Rod Guide. 
Brake Connection Rod Carrier. Hand Brake Rod Stop. 
BMlkI: Lev"n. Hand Brnke Rod wub Threaded 
Brake Malt. Connection for Malleable Stop. 
Brake MI.$t Yoke. Hook Boh • • 
Brake Pi ..... Inside Body Step. 
Brake Rods wilh C1e'f'iscs. Kin&, Boh. 
Brake Step Bracket. King Pin Suppa". 
Chain Hook, [.eyer Guides. 
Chain Link. Uye Truck Ley"r Guide. 
Column Bolt Nut Lock. M ain Follower Sprocket Wb~1 
Cortlc. &nib. Shaft 
Coupler Vokes. Open"lng Shaft, 
Couplinr UnO. Opera1ine Shaft Ca m. 
Coupling Pin •. Operating Shaft a..m StO)pS. 
Cylinder Leven Connecting Rod. Operating Rlllehe! Pawl. 
Cylindu Lenr Fulcrum. Operating Ratchet ~wl Guard. 
Door Chain U·Bolt. PiP" Clamp. 
Door Hln(t'. PiP" Clamp and Support. 
Door H inle Pins. Pushrod c.~r. 
Door Operat;nl Le-rtr. Ralchel Wreneh Dar. 
Door Safety Chain Eye-Bolt. Ropin, Staple. 
Door Safety Chain. Hook ,., Sheaye and Link Pin. 

U.1o. Side Stake PIIChu. 
Do« Safety Chain Suppnrt. Sill Step. 
Door Shalt Pawl. Suspension Sprill(. 
Door Tumblin, Link. Sw.pension S~ng Han,cr. 
Dran Cylinder Support. Tie Bart w lh Upset Ends "' Ora .. Dar Carrier. Plain. 
Draw Bar Liner. Top Body Tie Angle. 
Draw Bar Yoke. Top Side Bearin~. 
Door Oevises. Truck Botner T e Bar. 
Door Tumbling Levu. 
End Sill PiP" Clamp. 

Truck Ooor SlOp. Chain 
Hoob. 

Clamp 

Eye-Bolli. Truck Le~I'I. 
Floatln, Levu. Truck Side Bearing. 
Floatin, Lenr Carrier. U.Bolt Clam£.!: Anile Valve. 
FloatiUi Lever Conlll!<;ting Rod. Uncoupling r. 

It. Iarle variety of . mall rorginiS not listed aboye can be rurnished 
to OI'der. 



-: 

3. CAKBBIA ST EEL. 

TABLES OF SQUARES, ROUNDS AND FLATS. 

STEEL SQUARE&. 

All , ius from If" to !in increasing by -Js" 
/1.111;15 from 2~" to Si" increasillJ:' br n" 
All lizes from Si" 10 5i" increasing by I" 
STEEL HAND ROUNDS. 

All sizes (rom i" to 811 increuing by r," 
All fixes from 3" \0 7t" increasing by I" 
All silts from 7t" to 8" ina-cu ing by I" 
STEEL GUIDE ROUNDS. 

All,iteS (rom h" to I " iner«sing by~" 
It II sius r rom I" to If" increasi ng by n" 
Ali l ius from I i" 10 I!" mcreui ng by n" 
/tlllize!; from tl" to 2" increasing by ." STEEL :INGOTS. 

Dl l nsrO!lS. 

"IIGIY. 

M '. QU'L ... ...... ..... 
-.. x lilt .. . " l1OOO to 7000 Open Hearth or H~ 

r/ ... .. .18 8000 " 9600 • " " " .. ... rH ,,22 t tOOO .. 12000 Open Hearth . 

" ... "1''' 16000 " 17000 " " " ... .. ." 21000 I, 23000 " " 
Ht & !Ill 'll :II 27t 20000 " 22000 " " 

" ." ttlt ;I 261 ISOOO " 15000 " " 

" • ' I " .r/ 22000 " 2.4000 " " 

" " I " .281 33000 " 35000 " " 
--- - - . 

&PICH. 
- ---

IS" •• ",," square ., 
round. 

Muimum Length 15 {eel. 7000 " 40000 " " 



-
CAMBBIA STEEL. 31 

REGULAR FLATS. 

. "". m .... . .. ,. m .... 

, ... IIICIo.L I ••• , ..... 

I 1, '0 ! " *~:~ $, :: " , n" , 
I n " 11 h" 2 

,i n" i n" 
'h " 3, n" 
1f" 1 • n" 

11 
n" 'I !l n" 'I 
~, " 'I 'h " 2 
n" 1 

, n" 'j 
-It" 1 " h " 2 

H 
off " t 6 n" ,I 
n" 'I 11 -if " 2J-
n" t n"~ , 
"", " 2 

, n" 
" n" '/ " -If .. 2~ 

----
Variation (or intermediate widths less than 1" = 1'1" 

THIN FLATS OR LIGHT BANDS. 

Y!Df1 fIlCl ... 

--
I" to 6" increasing by ..0" 005" to .135" 

--
8PECI.AL STEEL BILLETS. 

-
• inJa .... ........ lB<rMq:bl 

Axle Billets ........... . UrI x It" 'r"r N' 
Round Corner5 . ........ It" X Ii" 4 "x 4 " N' 



s. CAMDRIA STE E L . 

MAXIMU_ LENGTHS OF 

mCllliBS 11 IlCllL'l. 

y •• H H H H I I • , • • , , 7 8 

"' ... 
LDGtI II rut. 

S .... . .. . 10 .... .... ... . .... .... ... . . ... .... 
' 1 .... .... .... 10 . .. . . ... .... .. .. . ... .... 
• .... .... . ... . ... 30 . .. . .... ... . ... . .... .... 
.\ ...... .... 30 30 30 . ... .... .... .... , .... .... 30 30 30 30 .... ... . . ... . . .. 
' I ... . ... 30 30 30 30 30 00 .. .. .... . . . . , 10 10 30 30 30 30 30 30 30 .... . . 
7 10 30 30 30 30 80 30 80 80 80 .... 
8 00 80 30 80 80 30 80 80 80 80 00 
9 80 30 30 80 80 80 80 80 00 80 80 

10 ., 30 80 30 30 80 80 30 30 30 80 
11 80 SO 80 30 30 SO 80 80 80 80 80 
t2 30 80 30 80 80 30 80 30 30 30 80 
t8 30 30 80 30 30 30 30 30 80 ., 80 

" 30 30 80 30 30 80 80 ., 80 ., ., 
" 

., 30 80 30 30 30 90 30 90 30 30 
!6 80 30 90 30 80 30 80 80 80 30 80 
t7 30 80 30 30 SO 30 30 80 ~ I SiI ., 
!8 30 80 SO 30 SO 30 30 30 30 30 
19 30 80 30 '" 30 30 '" SiI SiI 30 30 

" 30 30 30 30 30 80 80 " 30 30 30 

" '" 30 SO 80 ., 80 80 30 30 30 30 

" '" 80 30 30 80 30 30 80 30 30 30 .. 30 30 30 30 30 30 30 30 30 30 80 

" 30 30 30 30 30 30 30 80 30 30 80 
25 30 30 30 80 80 ., 80 30 80 30 " " 30 '" 30 30 30 30 30 30 30 30 28 

" 80 80 80 30 30 30 30 30 30 30 " " 30 80 30 30 30 30 30 30 80 90 " " .... ... . 30 80 30 80 30 30 28 " 'I 
" .... ... . 30 30 30 30 80 " " 28 20 
97 .... .... 30 80 30 30 80 " " 22 t9 .. .... . . . . I· . . . ... 80 28 " 82 20 t7 15 

" ... . .. .... 30 27 " " 20 t7 15 

'" .... .... .... " 26 " " t9 16 " 
Minimum length for sizes above heavy line 1'-6/1 , I Minimum length for sizes below heavy lille = 3 '~1I. 

Under certain condit ions olher sizes than those listed 



- , 
CAX1JRIA STEEL. .. 

BJ:LLBTS. BLOOMS AND SLABS. 

mco_ II IICI& 

I "I 1 "I "I "I I 1'1 17 1 18
1 I ... , II I' I' 

., • ..... 
WGfI 11 1IIf • 

.... .... . "1 ... . .... ... . .... .... .... .... · ." • ... . ... . .. ...... .... .. .. .. .. .... . ... . . . . .... .. .. 81 .... .... . . .. .... . ... . ... .... . ... ,', . .. .. .... · ... • .... .... .... . ... ... . .... .... .... .... ... . .... · ... ' 1 ... . ... . .... . ... .... .... .... .... .... .... .... · ... , 
.... ... . . . -. .... . ... .... .... .... .... .... . ... · " . ' I .... ... . .... . ... .... .... . ... . ... .. .. ... . .... · ... • ... . ... . .. -. . ... .... .... .. .. . ... .... .. .. .... · ... 7 
.... ... . .... . ... .... . ... .... . ... . ... . ... . ... . ... 8 

80 ... . .... .... .... .... . ... .... .... . ... .. .. , 
80 80 .... ... . .... .... .... .... .. .. . ... · ... 10 .. OJ OIl .... .... .... .... . ... .... . ... · ... I! 
OJ '" 10 80 .... .... .. . . .... .... . ... .... · ... I ' .. OJ 10 10 80 .... .... .. .. . ... . ... .... · ... I' .. OJ 80 80 80 80 .. .. .... . ... .... .... .. .. I • 
10 10 80 80 80 " " . . . .... .... .... . ... I' 

" " 80 80 " " " " .... .... . ... .. . 16 

" OJ .. " " " 23 ' I 
., .... .... .... 17 .. .. " 

., 
" 23 ' I 

., 
I' 18 .... .... 18 .. 10 " " " " 

., 
I ' 18 17 16 · ... I' 

80 " " " " ' I I' 18 17 I' 15 I< ., 
'" " " .. 'I 

., 18 17 16 I' I. I • ' I .. .. " " 
., 

I' 17 16 I' I. I. IS " " " " ' I I ' 18 17 I' I' I. 18 I' 23 ., 
" " 

., 18 17 I. I. I. I ' I' I ' " .. 23 'I I' 18 I . 15 I. I ' IS I ' I! " " " 
., 18 17 16 15 I. 18 I' I! I! '6 

" 'I I' 18 16 I' I< 18 I' I' I! 10 ., 
" 'I I ' 17 I' I' I. 18 I' I! I! 10 " 18 I. I. I. I' I ' I! .. .. .... I .. •• . ... . ... " 18 I' I. I' I' I! 10 .... .... .. . . .. .. . ... " 17 I' I. I ' I ' I! 10 .. .. .... .. .. . ... · . IfI 
II 12 I! 10 , 8 8 . . .. .... . ... . ... .. . " I' I' 10 10 , 8 8 . ... .... .... . ... .... " I' I! 10 , , 8 7 .... .... .... . ... .... " ---

}Iinimllm length =3'-0". 

herein "light he furn ished by il~rangenlellt. -



r 
•• CAMBRIA STEEL . 

EDGED PLATES. 

mClJIBa I' IJCDS. 
Widlk 

1.1 I 11. 1 i 11.1 11 1.11 I I III , 1'11111111 ' • , .... 
LOCfI II ' II'!. 

8-2'/ 85 85 85 85 85 85 85 85 85 85 85 68 " " '" 28 85 85 85 85 85 85 85 85 85 85 " '" " 
., 

'" 29 85 85 85 85 85 85 85 85 85 85 81 .. " .. " 30 85 85 85 85 85 85 85 85 85 85 78 62 " .. " 
" 85 85 85 85 85 85 85 85 85 85 75 .. '" " 37 

62 85 85 85 85 85 85 85 85 '" " 78 " 
., 

'" " " 85 85 85 85 '" 85 85 '" '" 81 71 " 
., 

" 85 

" 85 85 '" 85 85 85 85 85 85 " 69 " " 39 " 85 85 85 85 85 85 85 85 85 85 " '" " " 38 " 
" 85 85 85 85 85 85 85 85 85 " 65 " .. 37 S2 

THI.N SHEARED PLATES. 

men. II treus. 
TidLlo 

."'1.0701.07'1.0801."'1.0001.0001.'001.'101.1251.1351.''''1.''' • ..... 
LUG"I' rut. 

0-" " .. .. " " " 30 .. .. 30 30 30 30 

1.4-16 " '" " '" 20 " 30 80 30 30 80 80 30 

17-19 18 18 18 " " " " " 30 30 30 80 30 
,0-28 16 16 16 18 18 " " " 30 30 30 30 30 ...... " " 1, 16 16 " " " " " 30 30 30 

2'/'" " " " 16 16 18 " " .. " " " 30 

29-30 12 12 12 " 16 18 18 18 20 20 " 26 30 

" ... 10 10 10 " 16 18 18 18 20 20 " .. " 



= -~ 

OA.XBRI.A STEEL. ,. 
SHEARED PLATES-

mClJlSS n 'lens. 

> •• 

"IIi"! 11"'11 H 111111'1++1' • ,-
I.II&TI lJ uaa. 

87-,(0 720 ?20 6601600 600 Ii50 MO 550 Ii50 600 476[400 '00 '(OOi"lO 
41-4,( 720720660600 600 6fiO Ii50 550 550 &00 415

1

"00 '00 400
j
400 

...... 720720660600 IlOO 600 600 600 550 Mil ~r'OO(lO (00

1

-400 

..... "'I'" "'I'" "'100100100 "'1"'1""1'001". "'I'" 
54-6' SOO 875(25 MO Ii50 600 600 600 550 &00 475 875 375 35{J S50 

,,-eo ""'''001", 625 550 550 550 625 &00 0150
1
850

1
850 826

1
325 

260 850 8751460 
'" '" '" '" '" '" ... 1 ... '" OOO!OOO 

00-71 

1>-77 .. "'1'00 ~450-'50450450($400800800280280 ,.... 
000 '" '" m '(00 4.DO 400 400 m 8501

28(1
1280 260

1
26(1 

"' ... '" ",I", ",1",1",1,,, 24,1 .. , 84-89 "' .. '" 
90-811 '" "' .. ... '" '" '" '" '" 000

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

96-101 200 """ 
275 300 300 300 300 800 25(1

1220 220 200 200 

.. ",I", '" ",I", ",1200 200 ,8111,811 102-1117 175 !OO 200 

1(8-111 175 175 .. 1",1", "'1",1", 2001'8111'811 ",1", 
11'-119 ",12001200 200 2001200 ,8111 ",I ",I ",I". 

'" ""117.17' ,,, '811: 16" '00 ,«,« 120-126 

.... 



,. CAMBRIA. STEEL. 

WEIGHTS AND DIMENSIONS OF 
STANDARD X-BEAMS. 

"t y .... "" F.:- ..... ... ..... I:.. • • .... ...... Y., "- I~berol. ..... ..... ...... ",. IL "'" , .... ...... 
B5 , 6.6 " 63 .17 . .. , 
" " &5 1.91 .26 .. , ., 
" " 7.' >2, .36 '"" " 

B9 • 7.5 ", .19 'M , 
" " &5 U. ~. ." " 
" " •. , ", .M ." " , , 10.5 '.09 .4, >8, " 

818 , •. " >'" .21 '00 , 
" , 12.25 ... ... 8.l5 " 
" 

, U.75 '.M .5O ." " 
817 • 1025 3.61 ... ... , 
" " 14.15 ' .M ... ... " , 

" 11.25 5.0"' . ., '" " 
821 7 'M .... ... .M , 
" , 17.5 5.15 ... ." , 
, , 

'0.0 '.88 .46 .'" " 

'" 8 .. , 5." .'t/ ' .00 8 
" " 20. .. '.96 ... <Ill " 
" " ,." 669 ... -i.17 " 
" " 25.25 7.43 . 53 U • , 

". , 21.0 63' . " .... 8 
" " 25' 7." .n 6.6, , 
" " ... , .'" .57 ".61 , 
" , ... , 10.29 .n '.7/ " 

B .. 10 .... 7." .31 '.M , 
" 

, .... . .. . .. .... " , 
" .... 10.29 ... 6.9, " , 
" '0.0 11.76 ." 1'i.l0 " 

Bn " 31.5 9.26 ... '.00 , 
" 

, ... , '.29 ... '.09 " 
" " 40.0 11.76 >6 5.21 " 

869 15 .... IM8 .n , ... • " , .... 13.24 ... 5." " 
" " ... , 14.71 .56 , ... " 
" " ... , 16.18 .66 ,." " , 

" .... 17.65 .75 , ... , 



CAMBR1A ~'l'J!lEL. 87 

-
WEIGHTS AND DIMENSIONS OF 

STANDA.RD :I-BEA.Ms.. 

"$' ...... ... ~ Yiitk .... - r::.. • • .... ...... ... - r .... ., 
... w. -, .... ...... .. ,. ,.. ...... '"""-

'" " ".0 15.93 . ., '00 6 
" " 60.0 17.65 ~, 610 " " " ".0 19.12 ... '" " 
" " '00 20.59 .72 '" " ". .. ".0 19.1S .00 , .. , 
" " '00 '''' ... , .. " 
" " '"'. "'06 ... 640 " 

889 " 80.' , .. , .00 '.00 8 
" 

I 
" 85.0 .. 00 .57 '.111 " , " 00.0 ... ., ... 7.13 " 

" " 95.0 " .. ... 7.1\1 " 
" " 100.0 !\I.41 . 75 , ... " 

WEIGHTS AND DIMENSIONS OF 
SPEC:lAL :I-BEAMS . 

"$' ..... ' ... ..... - .,. .... - r::.. • • • .... - ... - r ..... ., ....... ...... .. , .... . .... -, .... .... - --
BIll> " <ao 1\.8/, ... ... < 
" " "'-0 "" ... ." " 
" " 00.0 14.71 .70 , .. " 
" " 'M 16.18 ... '" " 

BI " " 60.0 17.67 ... '00 , 
" " ".0 19.12 ... '10 " 
" " 70.0 20.59 .78 'I' " 
" " 75.0 "'06 . 88 , .. " 
" " ".0 ".M .88 .. , " 

B tIS I' ".0 23.57 .80 640 , 
" " 85.0 25.00 .90 '50 " 
" " 90.0 , .. , ... '" " 
" " 95.0 " ... I." U. " 
" " 100.0 !\I.41 1.19 ." " 

B 121 " 80.. 23.72 .00 '.00 , 
" " 85.. ".00 .M '.06 " 
" " 90.' .. ., .,. 7.14 " 
" " I ,. .• " ... .81 7.21 " 
" " 100.0 !\I.41 . 88 , ... " 



" CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF 
STANDARD CHANNELS. 

..... ..... "" ..- y •• ..... •• r... • • • ... ....... - .., -11III1Ior, .... .,.01 --..... ...... st.la. ""- ...... ...... 
o • • '.0 1.19 .17 1.4J 9 
" " '.0 1.47 .26 1.50 " 
" " .. 1.76 .36 1.60 " o , • •. ,. 1.55 .18 1.08 , 
" " .,. 1.8< .,. I." " 
" " 7." '13 ... 1.73 " 

013 • "0 1.95 .19 1.75 , 
" " 9.0!l ... ... 1." " 
" " 11.50 &38 ... 00< " 

017 , &00 0" ... 1.92 , 
" " 10.50 3.09 ... '.0< " 
" " 13.00 ai,' ... '" " 
" " 15.50 4.56 .56 , ... " "I 7 9.75 095 .21 009 9 
" " to,. -'50 .32 ... " 
" " 14.75 '.8< ... 0 .. " 
" " 17.25 '.07 .53 2.41 " " " 19.75 5.81 .63 "I " C,. 8 ">5 '35 .22 026 , 
" " 13..75 '.0< .'1 '35 " 
" " 18" •. ,. .<0 ... " 
" " 1&75 5.51 ... '" " 
" " 21.25 .,. .08 .62 " 

'" 
, 13.25 ." .,. .. , 10 

" " 15.00 .,41 ." .. , " 
" " ".00 '.88 ... ." " 
" " ".00 7.35 .61 "1 " 

088 \0 15.0 4.46 ... '50 \0 
" " ".0 '.88 .38 .,. " 
" " ".0 7.35 .51l 08' " " " ".0 &62 .88 3.0< " 
" " 35.0 10.29 .32 '18 " 

041 12 .... ". . .. . ... 10 
" " ".0 7.35 ." ." " 
" " ".0 &82 .01 8.17 " 
" " 35.0 10.29 .M ... " 
" " . ., 11.76 .76 ... " 



OAMBRIA STEEL. s. l 
WEIGHTS AND DIMENSIONS OF 

STANDARD CHANNELS. 

~~Il 'l'oIcU ... ... - "" . .... ..... 1.:'. • • • ....... '"""- • •• ,- • .... oE 
.o.lIer. -- ...... , .... ....... $t.l ... , .. , .... 

- - - - ~~ 

'" 15 " 9.90 ." 3.40 11 
" " 35 10.29 ... 3.43 " 
" " " 11.76 .52 '52 " 
" " .. 1324 .52 '''' " 
" " 50 14.71 .72 3.72 " 

" " 35 16.18 ... 3.112 " 

WEIGHTS AND DIMENSIONS OF 

SPECIAL CHANNELS. 

- ... 1i'oipl .- ~1 'I'idll t_IIIWtb! 
••• PIup hp 

'"~. • ,.. • • • !=~.o.borof ... " ,~ &.eli .... ... "-'o.k. 'l'oipl .."'-
~~-~~-~~-

~~ , .... ...... •. '" IftCL , .... 1m 
~~ - ~~ 

086 6 15.2 "-46 .35 '60 .114' 12 

086 6 19.0 5.58 .<1 3.66 .1149 12 
" " 21.6 6.86 .54 3.69 " " 

0" 7 2" <J, ... . .. .042 12 

" 
C 101 8 2Ui 630 ." '50 .037 13 

090 10 21.7 6 38 . 88 3.88 .... 13 

095 13 32 930 .88 '00 .023 10 
" " 35 1029 ... ' .08 " " 
" " " '"" .50 4.12 " " 
" " " 11.76 .56 4.19 " " 
" " .. "24 .M .30 " " 
" " 50 14.71 .79 4.42 " " 
" " 35 16.18 .90 ' .53 " " 

065 18 .. "" .47 '.77 .016 11 
" " " 14.11 .35 '85 " " 
" " 35 16.18 ... 3.93 " " 
" " 00 17.65 .72 "" " " 



r 
40 CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF STANDARD 
ANGLES. 

EQUAL LEGS. 

.... 'l'oipl ... "", . . ... ... ..... ...... po • ... .. -- po • 
.~. - , .... ...... .~ - '''' ..... ... --------- .. . ---------,- , ... ...... SIj.I ... , .... .... ..... $t.I ... -- - ---- - -- - - ----- - --
AO !:j J. ., .16 A17 'I' " t 

,., 1.U 
" . 9 ... " , . 'I .. '.00 

" '1" 7.7 , ... 
A7 1 • 1 

t .8 ... " 2. x 2t I, &5 '.50 
" 1 , 1 1.' .S< 
" 1 <1 1. • ... A19 , ., 

i 
' .9 U4 

" , ., <t 1.78 A9 

'1"1 J. 1.1 .30 " , ., 7.' lUI " 1<1 1.5 ... 
" 9 .8 as 2.44 " 1<1 $, '.0 .57 " 8 • 8 

~ 
, .• >75 " 1 • 1 , .• .69 " 8 • 8 to • '00 

1.' .3G " 8 ., 11.5 .. , 
All 11 <11 ;, " , . , II 1 .. '.50 " 1 .1 1.8 .53 
" 

'1"1 A , .• .69 
" 1 .1 .. .,. A21 'I' 3, t 7.' '.09 
" 1 . 1 

~ 
, .• .99 " s. x S &5 ... 

" Ii xl '.9 1.1 8 " , ., '.8 >88 
" , . ,I 11.1 .25 

A13 

'1"1 
h ,., • 63 " , .. 7 12.4 8.63 

" 1 • 1 

t 
., .82 " " . 'I 18.6 8.99 

" 1<1 .. 1.00 " 'I' , i 
14.8 '.S< 

" 1 <1 '.0 1.18 " , .. 1<0 ' .63 
" 1 '1 •. , I." " 'I' 8 

17.1 1i.03 
" 1 .1 5.1 1.50 " S x at 1&8 '.M 

A15 , . , 
t 

.. • 72 A 2S • •• t .. 2.41 
" , 

" .. ." " • •• ,., '.88 
" , ., '.0 1.16 " • •• 11.3 3.31 
" , 

" '.7 1.88 " • •• i 
12.8 3.75 

" , ., 5.9 I." " • •• tU 4.19 
" , ., <0 1.75 " • •• lli.7 ... , 

" • •• 17.1 5." 
817 21 x 2l !, 91 .91 " • •• I 1&5 5044 
" 'I "I $, u 1.19 " • •• \1 19.9 5." 
" , ., 5.0 1.47 ,. • •• '" ... 

Standard Angles vary only by n inch. Sections shown on page 14,. 



CAMBRlA. STEEL. ., 
WEIGHTS AND DIMENSIONS OF STANDARD 

ANGLES. 
l 

E QUAL LEGS.-Col<Tu,u. n. 

,.... 1/oipl ... ... • 1/tiCkl ... 
""'. - .. • - ........ po • ,- - , ... ...... ,~. - , ... ...... 
.... --- - - ---- ... ---------

M& ..... ...... .. ... I .... I"'- ..... ~.'" -- --- ---- - - -- ---------
HI '" + 

lU U; '" 8.8 I 26.4 7.75 
" .. , 17.2 '.06 " 8.8 

~ 
29.' ." " ,., 19.6 '.75 " 8.8 38., 9.61 

" ,. , 
i 21.9 ... " 8.8 ".8 10.53 

" '" ".2 7.11 " 8.' \! 38., 1\.« 
" 6.' 26.5 '.78 " 8.8 42.0 .. " " ,., I 28., ... " 8.8 ".0 I ... 
" '" y 3\.0 '.09 " 8 .. H "I 14.1S 
" '" .. I 9.74 " 8.8 I 5\.0 15.00 
" '" ~I ".S 10.38 " 8.8 1 II, ,<.0 1 .. 8 
" .. , 37.' 11.00 " 8.8 II 

,., 16.74 - Standard Angles vary only by -h inch. Sections shown on page a. 
WEIGHTS AND DIMENSIONS OF STANDARD 

ANGLES. 
UNEQU AL L E GS. 

"". 'l'tI,\1 ... .... "elt:kl ... 
'"'" - .. • ""'" ..... . po • ,g. - , ... - 'g . - ' 00< -... ------- - - ... ---------

10_ ... ...... .. ... I .... .... ..... 1Iq.11L 

- - --------- -- ---------
L A}1 

r t 
.. .81 .93 3 x 21- 'i' •. , 2.78 

2 ., a? I.O? " 3 x!~ 10.4 '''' ~" , ., .. 1.31 
••• " 2. x 2 '.3 1.55 '95 '1"1 f 

U4 
" ., U 1.78 " .. , U 1.78 

" '" .. "" " , ., ,., >II 

" , ., f. ,., ." " 3t x n OS ... 
" SIx! 

i • •• 2.-75 
A9S3Xn t 

•. , I.'" " 'I • 10.4 3.00 
" 8 x 2 ,., 1.63 " 'I' 'I 11.5 , .. 
" 3 x 2 86 1.93 " .. , 12.5 '.66 
" 8. ij ,., 2.22 " 3~ x 2 I I .. 8." 
" 8 ., &5 &" 

Standard Angles vary only by h inch. Se<:tions shown on page 16. . 



•• CAMBRIA STEEL . 

WEIGHTS AND DIMENSIONS OF STANDARD 
ANGLES. 

UNEQUAL LEGS.--Co ..... "" . ... 

"",. Yd,;kl "- "", . ..... ' "-.... ....... ~ .. • ..... ......... po • .~. - "" ..... . ~. - .... ..... 
"'. ------- - - .... - -- ---- - -

I .... I ... ...... "'~ '- '"'- ..... ..... 
. - --- - - -- - - -- - ---- - -
197 r + 

. , 1-.. 1'08 , , 'I 
+ 

.7 <5, 
" 3. lI: 3 7.' 0 .. " , 

" 10.4. a115 
" · " • J <6 • " 5 , 'I 12.0 '.53 
" 
, ,. ,., 000 " 5 ,. 1>, '.00 

" 'j' • 'i 11.4 . ... " 5 , 'j 

f 
lli.2 ".47 

" · '. "5 •. " " , , '\ '" '.W 
" .\ ' . ; 1>, <00 " , '. ' RS 5." 
" · ,. 14.7 ... " , , ' j 19.8 5." 
" . St x 3 1M <63 " 5 , '\ 21.3 ... 
" Sf x 8 '" .W " 5 " 22.7 ." " 5 , 'I 2<2 7.09 

199 • , , ! 7.' .09 AI'" 6 x 31 

! 
11.7 3,'3 

" 6 x at ,'" '.97 " • ,. .. .., 
" 6 x at ,., .... 

" • ,. •. , 088 
" , "I 17.1 5.03 " , ,. 

t 
11.1 ... 

" , " la, 5." " , '. , .. '.63 " , ,. 
2'-' .00 " • " 1>' .... 

" , ,.\ 22.. 557 " , 
" 14.8 .... 

" , " i ".0 7.06 
" • ,. , SO ' .69 " , " " .7 7." " • " II' 17.1 5.03 " 6 x 3t 27.' .03 " • " tao 5." " 6 :<3t 22., ... 

AI'" , " J. '" 3.61 
!tOt , " ! 52 '" " , '. 14.3 U9 
" • " •. , 0 .. " , 

" t '52 4.75 
" • " 11.3 ." " 6 " la, 6.81 
" 5 ,. 

~ 
'M .15 " 6 " ".0 5." 

" 5 " 14.3 4.19 " , ,. 21.8 '" " 5 ,. 15.7 4.61 " 6 '. ... , ... 
" 5 " 17.1 '.03 " , ,. 

i 
.... 7.47 

" • '. la5 5.·4,4 " • ,. 27.' 7." 
" • " 19.9 5." " • ,. ... ... 
" , 

" 21.2 ... " • '. .... '.00 
Standard Angles vary only by it Inch. Sections .howD on page I&. 

• 



-
OAXBBIA. STEEL. •• 

WEIGHTS AND DIMENSIONS OF SPEOIAL 
ANGLES. 

EQUAL LEGS. 

- .... "lipl .... "", . "tIcU "" ..... -- "' • .... .....& ... .r 
'0· - , ... ........ .- - , ... ..... 
w. - - - - - - ... ---------..... IuL ....... .. .... """- IuL ...... ...... 
- - - - --- - ----- i- - ---
HI ri t " 

.81 ... '\' 'I -h 9.' '.72 
" 

., 1.07 " , .. 
! 

11.0 '" " , .. ' .5 1.81 " 'I' 'j 12.8 " 5 
" • , .. 1.55 " 4f': 4 14,5 ' .25 
" x at 1.78 " , ., 1<2 4.75 

" 4t x .4 17.8 , .U 
" '! x ' t 19.5 '.72 

." r! f 
u 1.00 .. , , . 5 

t I .. 8.61 
" 2 ., ' .5 1.82 " , . 5 U.S 4.19 

" 2 . , , .. 1.68 " , ., 1<2 .(.75 

" , .2 as 1.93 " • ., I, 1&1 5.31 
" , ., , .• "" " , ., Ii 

,.., ,." 
" x , { as "'. " , x 5 21.8 "" 

Sections shown on page 16. 

. 

• 



/ 

" CAMB RIA. STEEL. 

WEIGHTS AND DIMENSIONS OF BPEOIAL 
ANGLES. 

UNEQl1AL LEGs.. 

..... ."" . "hip , ... r:- ftlct_ '1'.,., , ... ...... /:, • ....... -I:.. • ,g. - ...... ,g. -->0. 
1- " .. . ~ "I~ >0. 

1- ~huda. O.1u. ----
.1.121 , 

"i ; .. ,60 il5t at :l 2 

t 
'.5 1.32 

" , · , ., ,711 " ar 2 5.6 1.63 
" 2 · , ., .96 " 3. x 2 6' 1.93 
" , · , .. 1.13 " 3 ., 7.' 2.22 
" , 

• ' I n ,,' 1.29 " sr 2 " '60 
" 3 .2 9.' .,. 

A'23 2 · 'I I, .. ,63 " 3 .2 10 .• 3.05 
" , ., 

i 
.. ,., 

" , · , 3,' 1.00 .1.131 , .3\ I. 7,7 .26 
" , 

• 'I ' .0 1.18 " • ., + 
9.1 ,." 

" , · , .,' 1.34 " • .31 10.8 '.09 
" , .31 11.9 3.60 

A94 2i ' Ii h ., 1.07 " , "I t: '" 8.91 . 
" • "\ 14..7 '.30 

A'26 
'I' 'I I. .. ,., 

" • " 160 '.69 
" , ., J. .. ," 
" 'I" 3.7 1.08 A'33 

r t 
9.1 ." 

" , " J. ... 1.27 " , .3 10.6 '" " , ., ',0 1.45 " , .3 11.9 <50 
" • .3 t .. , 3.91 

A'27 ,\. 'I t 2.5 ,72 " • .3 tU ',30 
" , • 'I '.2 .94 " • .3 11 ,.0 '.69 
" U x 1 

'.0 1.16 
" 2 I Ii !. 

.., 1.96 A'35 , •• J. 11.0 '.24 
" , · , 12.8 '" " "I , .• 1.56 " , · , i 

14.5 '.26 
A'28 r! k ,,' ,7/ " , •• 1<2 •. 75 

" 2 " J. 3,' 1.00 " 5 •• 17.8 '.24 
" , " .,' 1.24 " 6 ., 19.5 5.72 
" , . 'I J. 6,0 1.46 
" , ., 5,7 I." 41" 7 " j ~. 15.0 .( .41 

" 7 "I 11.0 ',00 
AI29 3 . , h .. .91 " 7 • 'I 1 19.1 5.59 

" 3 · , t 
.,' 1.19 " 7 x at 21.0 618 

" 3 ., ',0 U7 " 7 .3\ V ".0 675 

" 3 ., '.9 1.7.4 " 7 " 24.9 7,,. 

" 3 " .. .00 " 7 "I \' 
,., 7," 

" 3 .2 7,7 225 " 7 x ai ... 7 8.'3 
" 7 .3\ It 30.5 ." A149 Sf x 2 / .. 1.83 " 7 .3 32,3 " .. , 

-
5e<:tiolls shown on IJa;:C'S 15 and 17. 
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CA.lI(BBIA STEEL. •• -
WEIG HTS AND DIMENSIONS OF SPEOIAL 

ANGLES. 

UNEQUAL LEGB.--Co,.,.'''''"D. 

, 
... " ""'. W.;pl a.r.. ..... -- • ... ·=-'1 ': .......... po • 'p. - ,~ -- .. .. -. 1001. IocIloL ... - - --- ... , .... , .. .......... , ... r.-. 1_ ....... .".1 ... 
-- - ------ ._--------

Ali! ,., 
~ 

23., 6.75 AII2 ,., 
X 

.. , 10.71 

" .. , "., , ... .. ,., ".1 11.48 

" ,., ... , a" .. ,., '" "" " 
,., 3\,2 V.IS " ,., 1 «.S 1>., .. '" ... , '" 

Sections ahowD on page 17. 

WEIGHTS AND DIMENSIONS OF ODD ANGLES. 

--
""' . ... !Pl ... ..... nkk- I 'I':~I .-..... - po • -. • .- - "" .... .- - ,~ .... ... ------- ... , .... , ... ...... ",.11. ..... , .. ...... .".1 .. 

~I~ 
--- -- ---

1. I. • . " usy / xl-h II M .60 
" I x It I.' .53 

--
Sections Ihown on page Hi. 

WEIGHTS AND DIMENSIONS OF 

BULBBEAMB . ... .... ' ... "".- ••• ... .. 11 .... ..... • po • • " • .... ... .... .... - ..... JUMftl . -. I ....... ~- - - . ...... - -, .... , .. , .... ..... - ---- - ._--
,,73 6 1..0 ' .11 {I " :u " " 6 lIi.3 u. !ll " 
" 6 I" 5.(2 I I', " 



•• CAMBRIA STEEL . 

WEIGHTS AND DIMENSIONS OF 
REGULAR T~BARB. 

EQUAL LEGS, 

Yidllo .... ...... ... - ""lckl h ... ..... • • • • .. • - ... - ,~. , .. ...~ 'Ila. of 111IIMr. -- - --- .. .... , ..... , ..... , ... I .. k. ~ ... "'n ----- - ._---
T , , , 

• 10 If .1 (0 II 1.0 .'Z/ " T 181 ' / ' / ~::1 
" .;, t.< ... " 

"83 If If h "';' t.6 . ., " "1!7 h" If" n 1.1 ... " "83 h" h"). 1.9 .56 " ",. r .. .92 " T 3? • • "h J.:~! 
., Uf/ " T 39 • • $. :: J. ••• 1.28 " T .. 

H H 
'.2 1.21 " T " "1 $,"1 '.0 1.46 " T ., h" I, " '.6 1.63 21 

T <I , , h" /, " '.8 1.92 " T " 
, , ! " ! " 1.9 UI " T " 
, , "I. " /, to.! '" " T " 'I 'I I " f. __ "n- 9.' 2.7. " 

T "" • • "f. I " f. 10.9 3.19 " T 110 • , • " n " II 13.9 '.08 " 

WEIGHTS AND DIMENSIONS OF 
REGULAR T-BARB. 

UNEQUAL LEGS. 

••• Dopllo I nilk_ ni<l:_ 1I'ti(U ~ .... .. "" • • • • .. • - ... - - '"' ...... • .... 01 
law, 

I~ --
' ..... 1 , ... , ... - !Ii. Iu. ..... 

--- ----
T 22 '1 II 1.'"1. hloh to .86 " T " 21 , "f. I " f. 1.' .. 0 " T 62 'I 2 "!, /I 1.' IUS " T " 

, 21 " rio 1.' '" " T 81 , • " I. "f. 9.' '1< " 
T 101 II • " I. "1 '00 .,. 23 

"'" 'I "!, h" &0 .... " 
"30 'I 

, " I " 10.0 2." " "38 '1 'I " I, /I 15.2 4'-"6 " 
T 140 '1 'I I , " If tl '" i 15.9 .... " 

"" 6 , i " I, I " # 1>6 ,." " 



.....-
OAXBBIA STEEL. <7 

WEIGHTS AND DIMENBIONS OF 

Z-BA:aS. 

- "'!!:.' ....... ., ... 'i'1!t,... ... - Lip. ••• • .... 
~ -. _ ... ...... ..... 10- ..... .. .... -. 

-.. • ' 11 t '.7 1.07 IS .. '1. ' 1 •• .... .. 
ZI s ~~I J. ' .7 .... II 

" ' f< 1U as, " 
,t9 • ' fl J. ' '5 '.69 IS 

" ' f< 21 , ... .(.18 " 

'" • ' f< t •• .., IS 

" ' f< I~ 10.3 .'" " 
" <I , .. '" " 

'iO • ' f< t '" ' .05 IS 

" '" I~ 15.8 '.M " 
" '1 17.9 !J1'I .. 

'" • ./, 
V 

,&, 6.65 II 
" ' f< IX "". ". .. 
.. '1 23.. <7, .. 

'" 6 
I~ 

,', 1t.R UO " • 6f< J. ". UD " 
" 61 , .. 4.B! " 

'" 6 t7 + 
11.9 6." !9 

• 6f< ,0> '" " • •• 2.., .M " 
". • !~ X 

23.7 ... !9 

" ' 1< 2M 7." " 
" 6. 28.3 ." " 

.69 , Ii, 1 15.6 4.59 !9 
" ' I< ,&3 ... " 
" 61 31 21.0 ". " 

'61 , n /, 22.7 .M !9 
" 61< Ii 2 ... 7.46 " 
" 61 '1 28., ... " 

'61 , 
lZ t ".S ... " " !¥ Sl.9 '.89 " 

" ... , 10.17 " 

'" '. a , ta. <1. •• ,n 8 a I 22., ., .. 



• 8 CAMllRIA STEEL . 

STANDARD CONNECTION ANGLES FOR 
I · BEAMS AND CHANNELS. 

Standard ronnecl ion angles for all sizes of beams and channels are 
shown on page St. These are of sufficicIlj stren!;:th (or all usual COn­
nectionsof the various sizes shown, figured on the basis of to 000 pounds 
per square inch, 1U the allo,,'abJe unit stresi for smgle shear of rivets 
or bolt" and 20000 pounds pe r Iqual"<: inch lIS the allowable un it st ress 
for double sht_. and bearing value of the parts connected by the rivetl. 

When beams of very short spans are loaded to their full capaci ty, 
the end shear or reaction which ha.s 10 be transmitted through the 
connections becomes so great that stronger connections than the sland. 
ard should be used. 

The following tables give the limits of length below which the 
standard oonnectionsdo not apply and fo r which lpecial delignllhould 
be made. For aU lengths gruter than those Civen in tbe tabk. the 
standard connecnons are sufficiently strong. 

MINIMUM SPANS OF STANDARD OHANNELS FOR 
WHIOH STANDARD OONNECTION ANGLES 

MAY BE SAFELY USED WITH OHANNELS 
UNIFORMLY LOADED TO THEIR FULL 

OAPACITY, IN AOOORDANOE WITH 
TABLES OF SAFE LOADS, FOR 

FIBER STRESS OF 16 000 LBS. 
PER SQUARE lNoa. 

... Kial- Dtp\k 1liII.i_ Dfptlo no .. 
''Il0l of "'cpl II.... SortlaoI .f "'tlpl II~. Soc\!a of ytlp ... 
'ut- cw· ,... Sof. 'ut- CblI- r.. We Iut- cw- -t;. W. 

MI. ,... Spu. Dtl. .,... .. t ~ 
.. ---- -- w. ------ "". ---- --

. IIi<MLP .. oda. ,"'" I~"'" Pool 1 .... ,PouoIa. P .. ~ 

o , 3 ' .0 I.t 021 7 12.25 " 033 10 25.0 '.5 
" " 5.0 0.8 " " t-l.75 .. " " 30.0 .. 
" " '.0 0.8 " " 17.25 " " " 36.0 7.0 

" " 19.75 2.' o , • '.25 I.' " " ." 1.5 025 8 11.25 ••• 0<1 12 "'.5 5.' 
" " 7.25 t.< " " 13.75 , .• " " 25.0 '.8 

" " 1<25 '.0 " " 30.0 ... 
013 5 .. 2.8 " " 18.75 '.3 " " 85.0 6.0 
" " 9.0 2.1 " " 21.2.'i 3.6 " " 40.0 6.6 
" " 11.5 .. ". , 13.25 5.' 

017 6 ao 3.' " " 15.00 '.6 053 15 33.0 7.' 
" " to.5 3.0 " " 20.00 '.1 " " 35.0 7.1 
" " 1<0 as " " 25.00 '.7 " " 40.0 7.0 
" " 15.5 ,., " " 45.0 7.5 

033 10 15.0 6.6 " " 50.0 al 
021 7 9.75 g .• " " 01.0 •. 9 " " 55.0 ., 
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CAMDRIA STEEL. •• 

:MINIMUlIII SPANS OF I-BEAMS FOR WHICH 
STANDARD CONNECTION ANGLES MAY BE 
SAFELY USED WITH I-BEAMS UNIFORMLY 

LOADED TO THEIR FULL CAPACITY, 
IN ACOORDANCI!: WITH TABLES 

OF SAFE LOADS, FOR FIBER 
STRESS OF 16 000 LBB. 

PER SQUARE INOH. 

"t ..... I liIlI_ "t ..... - "t .... '""-- ..... ....... '.-~ 
.-

~ 
.-

~ ,- ..... ... ,_ . ..... w, . - """- .. ... .... .... ... ... >w • , ..... - ..... , .... ...... ,., , .... "'"'" ""-- ------ -------- --
-;1 800 

--
85 , 5.' 1.7 "" 9 , ... '.8 BII8 15.9 
" " .5 L2 " " ".0 7.' " " 85.0 I" " " 7.' L2 " " 00.0 17.0 

B33 10 2'-' '-' " " 95.0 17.5 
B9 • 1-5 2.8 " " 80.0 &I " " 100.0 tal 
" " .. " " " ".0 &8 
" " 9.' 2.0 " " 40.0 9.' ,., 18 55.0 \3.7 
" " 10.5 2.' " " ".0 11.11 

'" 12 81.5 7.' " " ".0 11.8 
Bl3 • 9.75 '.1 " " 35.0 7.7 " " 70.0 I" " " 1225 •. , " " 40.0 &2 
" " 1-4.75 '.7 '" 20 ".0 13.9 

BI" " '00 9.0 " " 700 1>. 
Bl7 • 12.25 5.' " " ".0 9.' " " 75.0

1
".8 

" " 14,75 '.8 " " ".0 10.2 
" " 17.25 5.3 " " 55.0 10.8 8121 " SO.O 14.8 

" " 85-0 16.2 
1121 7 15.00 '.9 ... 15 .. 0 I" " " 00.0 15.7 
" " 17.50 '.8 " " ".0 9.' " " 95.0 1<2 
" " 20.00 .. " " 50.0 9.7 " " 100.0 1<7 

" " 55.0 10' 
'" 8 1&00 50 " " ".0 108 B89 " 80.0 17.7 
" " 20.25 '.1 " " "-0 tal 
" " 22.75 '.8 8109 15 ".0 12.3 " " "-0 151 
" " 25.25 5.1 " " ".0 12.8 " " 95.0 16.6 

" " 70.0 I" " " 100.0 17.1 

"" 9 21.0 7.7 " " 75.0 ta9 
" " 25.0 50 " " 80.0 14.1; -



o. OAMBRIA STEEL. 

OAST IRON SEPARATORS FOR I-BEAMS. 

SEPARATORS WITH ONE BOLT . 

• 'I , ••• it 8 i I.l ... I • . 95 .123 
8. , • 7.' 'I " 1.6 .38 " 

II 
1.01 " 

8 !8 , 9.75 S, " 2.0 .~9 " 1.04 " 
B !1 6 12.25 71. • I S .• .n " 1.11 " 
B 21 7 15.0 7, !l " '.9 .92 " 1.14. " 
B 25 B 18.0 I}, " '.7 I." " " 1.17 " 
B " 

9 21.0 6 " '.9 1.20 " II 1.23 " 
B 83 10 25.0 ,: ! 'j " .. 1.82 " 1.26 " 
B 4J I12 81.5 " " &8 1.61 " ., 1.82 " 
B 105 12 4.0.0 11, 6 " &B 1.68 " 71 1.38 " 

SEPARATORS WITH TWO BOLTS. 

B "'T2 S1.5 " " " 
9.5 1.61 f 6! 7 2.1)4, .246 

B 106 12 40.0 11 6 9.' ~.ti3 " " 7t 2.76 " 
B 53 15 <2.0 11 

11 
" ta, 2.02 " 7 71 2.82 " 

B 109 15 60.0 12 " lS.0 1.97 " "18 2.95 " 
B 113

1 
15 BM !8 " 13.2 Ull " " 9 8.tS " B 6.5 18 65.0 12 I. 19.8 ." " "I , ... " 

B 7S 20 ".0 13 7 "" "7 "I" I!! '" " 
B 121 120 SO.O " 7' " ".6 S ... " " 9 8.19 " B ,,,. 80.0 " ,J " 30.3 ..., " 12 9 3.19 " 

ung''''' and ",,:e~gh .. of "po-ro., ,,,bolt. in ahon •• bI. are for .¥ ... eompood ", 'wo beam. 01 m,n,mum _ '''''' .. Ihown. u "i,h. of hoI .. f .... In'erm.dia,. and 
muht>uln ai . .. of beam. m. y be obta.ined by adding ,wit. the iller .... "t .... 11 
thi.cklleso.o .he length. riv .... 

\". 



C.A.XBRlA. STEEL. 

STANDARD CONNECTION ANGLES 
FOR r·BE.A..MS AND CHANNELS. 

JOR a"Aml 4"' POR('AlfDe· 
]IUJIIS AmI CIU!fl(I:LII BIIAK8 AmI CHAlUQl.8 

:ruJ 
"';m' ... . 
r til" 

'!fh · ~ · i ·t · t -t I .r.. , : . 
, , I , , • 

i~_~_~.~.~.i, 
I T I I , , ~ I 

llJ' ~~~~li· 

4z o. l~oLJI·utw:;G 
UIo IUVI"!'8 OR 1IOJmI!O BII~DLt..IIlrRR 

'fi-t-t -+-t-t-t-t I 

"it' , 9-d-t-+-
; i 

-H I 
, .... ~~~m~M~ 

4·'" 4 "", "~OLJI-\8"LQ5t) 
.ILL 0PIlI' BOLJIII!O 10 trDUlUftll 



., OAMBRIA STEEL.. 

LOOATION OF CONNECTION ANGLES FOR 
BEAMS OF THE SAME OR DIFFERENT 

SIZES FRAMING OPPOSITE, BOT-
TOMB OR TOPS FLUSH . 

.': .." 
0 _. 

0 0 

~~ 0 

T -e-

lOTI 0' IIlIIS, 
A n C D E , ... --- ------... _ . , .... .... """-

, .... M. , .... , ... 
--- ------ -

3 3 1), '" '" - . - -

* 3 ~X !" ~)< - - · . • - - · -
~ • • 3 • • ." .,. .,. .. 
~ • • * • · -• .. 3 - -.. • 3 3 3 - -
7- • ." • l~ 

1 ~)< • .. .. 0 .. • .. .. - . 1 .. 7 ." . " - . - -
~ • ' J< • i~ 

1 1)< • .. .. 0 0 .. • " " - . 1 .. 
~ " " • - - • .. 2'A 'r. .y. - . - -

R • ¥OX • ~~ 0 0 • .. 1 .. 7 " " • - . .. 8 .. .. a - . .. 8 ." ." . " · -
10 • 'J< • ." 1 
" 7 " " • • .. 8 " " 3 3 
" • " " • • " 10 3'4 3'A 3'4 - - - -

F"" CaRO .. b.". D ~ IUO "" E i. 1" or >oro cu. beam back X" or cOj>< ftana: .. 
back J.ii" 10 clear ri ft' head. 



OAKlJBIA STEEL. .a 

LOOA TION OF CONNECTION ANGLES FOR 
BEAMS OF THE RAME OR DIFFERENT 

SIZES FRA.MING OPPOSITE, Bar-
TOMS OR TOPS FLUSH. 

• .L. - --'<> 
0 -- <I 0 

~~ 0 

T -& 

'IP'!! ., IIUIS. 
A B C D E ..... --- --- - - -.... _ . ..... ..... , .... , .... ..... .... .... - -- -

'" • ~l' ~, 

!~ " :~ .. • - -.. I . .. .. - -.. 1. ." 8), - - -. .. • aol' ~tt II 1~ i~ 
.. • .. I. .. .. .. 10 .. .. .. .. .. "" 3" .. .. 
I • • 3ol' ~ 

m :g il .. • .. I. .. .. .. '" .. .. .. .. .. .. .. .. 18 • • • .. .. 
o. • ~l' .~ 

~ :1 i~ 
.. • .. .. I • .. .. .. 10 .. .. .. 1. .. .. .. 18 .. .. .. • • .. D. a" '" .. .. .. • 3!.' &}.{ 

m :1 i~ 
.. • .. I • .. .. .. '" .. .. .. 1 • .. .. .. .. .. .. 

I .. 2 • .. .. :8. .. .. .. 411 ." .. .. 
Fore ....... bere D II~" or~' or E 10 W' or l X"" CUt beam back}i' or eope a..r. .... bock~" to d ..... rivet Cad. 



54 CAMBRIA STEEL. 

BEARING PLATES FOR SHAPES USED AS 
BEAMS. 

Shapes used as beams resting on masonry walls or piers will g-cnerally require 
bearing plates of steel or their equivalents, set in or upon the masonry to properly 
di"trihute the load therc:on with due regard to the allowable 5afe pressures for the 
class of stonework or brickwork in question. 

A table of bearing plate! is given on page 55, which gives the hearing values 
in pounds for plates of various sizes based on the sa fe unit pressure allowable for 
different classes of masonry. As the strength of masonry varies largely according 
to the qualities of the malerial used, the workmanship and age, it is impossible 
to give absolute figures for sdfe unit pressures for all classes of work, but th e 
values given below are believed to fairly represent these for the usual kinds of ord i. 
nary architectural masonry. The strength of ordinary masonry generally depends 
upon the crushing value of the mortar or cement used and does not bear any fixed 
relation to the ultimate str('ngth of the brick or stone entering into the construction. 

The table of bC:l.ring plates gives the bearing values of various sizes of plate ... 
when used with different classes ot masonry, bllt the thickness of the plate should 
be computed for each case. 

For a plate of given len~th and bre3.dth the ~hickness depends upon the allowable 
load and unit stress, and the width of the Bange of the beam or channel resting 
upon it. 

The thickness may be determined by the following formula: 

t - .866(l-b)~ 
~ thickness " f plate In Inches. 
= lengi~ ~~c~~;.e, in a direction perpendicular to the axis of the beam or channel 

b ==- width of fl ange of beam or channel in inches. 
R = reaction at point of support in pounds. 
For uniformly distributed luads, R = oue-half of the load given in Table. of Safe 

Loads, pages 84 to 100 inclusive. 
p =s allowable stress in pounds per square inch on extreme fibre of plate. 
h' - width of plate in the direction of the aX1S of the beam or channel; i. , .• bear­

ing on wall in inches. 
If p = 16000 Ibs. for steel we have 

IT 
t~ .00685 (I-b) \!i71 

EXAMPLIi.S. 

What is the proper si:'!e of steel bearing plate to be tlsed in a wall of good brick 
laid in lime mortar to support the end of a 10-inch standard I ·Beam, weighing 25 
pOllnds per foot, of 16-foot span, subjected to its safe load unifo rmly distributed? 

On page 87 in the Table of Safe Loads Uniformly Distributed for Cambria 
I-Reams, the total load is found to be 16 280 pounds, and half of this, or 8140 
pounds, will be the reaction at each end. 

On Teferring to the Table of Bearing Plates, on page 55~ the proper size for this 
load on the class of masonry in question is found to be ti" x 10". The width of 
fl ange of a lO-inch 25 lb. s tandard beam is 4.66 inches. 

Substituting these values in the formula for thickness gives 

_ f8l4o 
t- .00685 (10-4.66) -..Jti-'10 - .426 

The nearest commercial size above this is lu inch, which is the thickness required. 
If a shorter plate would suit the location better it may be seen from the table that 

a plate 8" x 8 " will give the necessary bearing value and the thickness of th is 
would be 

. (8140 
t ~ .0D685 (8-4.66) \'878 - .258 

and the nearest commercial size above this Is /I', which I. the thiCKness required. 



CAMBRIA STEEL. " 
BEARING PLATES FOR I ·BEAMS AND 

CHANNELS. 

To be used on walls of different kinds of masonry. 

- Soft a..mr 'lluol P\o.IoI ill s.r. a.riq 'aJu 01 Plalt ill 

'# ~ ! ...... ~ -
;I • "'., 

.~.~ i!l~di il;iJih!~li f ~ I 1 ".". J I J!" .~. . ... '" l: .j! __ -=-_~L 
-----.~ 

4- 4- x 4- 2880 01800 24 3200 14 t4x14 S5280 5880029400 S920il 
" 4~ 6 4320 1200 8600 4800 14 14xl6 40320 67200 336001 «800 
, 'x 8 1)76019600 48001 6400 14 14xl8 ~60 75600 37SOO 50400 

14 1t4XOO SG4.00 8400042000! 56000 • 6~ 6 6480 10800 5400 7200 
16 16K\6 46080 768001

88400 51200 , 6x 8 86-101«00 7200 9600 

• blO 110800 lSOOOI OOGOII2000 16 !16X18 61840 86-100 48200, 57600 
16 16~20 57600 96<JOO48000 64000 

8 8x 8 11520 19200 96CO 12800 16 Itb22 163360jUlb600 62800170400 8 8~10 14400 UOOO 12000 16000 
18 18~18 68320 97200148600 64800 , ,<I, 1"''''1'''''''1'''00

1
19200 18 18~20 64800 108000 501000 72000 

10 IOx10 18000 30000 15000 20000 I' ~'22 71280 118800 ,,.00 72200 
10 IOd2 21600 36000 18000 UOOO 

I' '''''' ~:r'''''I'''''' 86<00 10 IIO X14 252001" 2000
1
21000

1
28000 

12 12x12
1
25920 43200 21600 28800 

20 xOO 120000 60000 80000 
20 2Ox22 79200 132000 66000 83000 

12 12xl4 302405(14002520033000 20 ~X24 86400 1«000 72000 96000 
12 IM6 3456(1676002880088400 20 "" 1"""1"6000178000

1
104000 12 ,lbl8 388801i48OO32400,43200 

Bearing values are based on the fo!lowing allowed pressures: 

1!ln.blt tr-n. ....,. .....,. '-r.; Iio!.uno Iu:1L .~ -

Ordinary Stone . ....•..•....... . .•....... . , .. "" Good. Stone .............. . .. ..•... ..•••.. 800 21.60 
Brick in Lime Morlar ...................... 160 10.80 
Brick in Ccment Mortar . ............ . ..... 200 14.40 
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.. CAMBRIA STEEL. 

STANDARD SPAOING OF RIVET AND BOLT 
HOLES THROUGH FLANGES AND OON­

NECTION ANGLES OF I-BEAMS, AND 
TANGENT DISTANCES BETWEEN 

FILLETS MEASURED ALONG 
THE WEB. 
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CAlotBRIA STEEL. •• 
STANDARD SPAOING OF RIVET AND BOLT 

BOLES IN FLANGES AND CONNEOTION 
ANGLES OF CHANNELS, AND TANGENT 

DlSTANOES BETWEEN FD"LETS 
MEASURED ALONG THE WEB. 



•• OAldBltlA 8TE::mL • 

STANDARD SPACING OF RIVET AND BOLT 
HOLES IN ANGLES, T-BARS AND Z-BARB, 

WITH MAXIMUM SIZE OF RIVETS 
TO BE USED. 

4 ___ f T ~ ,.... 
ANGLES. 
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CA14BRtA. STEEL. •• 
FIREPROOF CONSTRUCTION. 

nllndinl:S of fireproof construction consist essentially of a steel 
fr.une or skdeton to lupport the lloors, and in the eue oC high build· 
ings, the outside walls also are carried by the steel framing. All 
parts of the 5Ieel work lire enclosed and protected by lOme lire-resist­
'ng material, which Ihould be of luch qlllliity lind :'Irrangement as not :0 disintegrnte or fill[ away when heated to high temperaturts and at 
the Pille tllne ellpo$ed to!\ stream of cold water. The lireproofing 
for the lloors, in addition to its abilIty to alford a. fireproof protection 
to the Iteel be;i.ml, must be capable oC supporting the load and di.s­
tribllting it to the floor heaTn$, which in tllrn tr~mit it to the coillmns 
and thence to the (oundations. 

One of Ihe earlier forTn$ of floors consi$u of brick arches bll ilt 
betwcen and Illpported by the bottom flanges and lower portionl of 
Ihe web of iron or stecll-Beams, bill this .tyle has cqnsiderable dead 
"'eigbt and, 11$ ordinarily constructed, dOoCS not provicie fireproof pro­
tection for Ihe bottom flanges of the beams. Another of the earlier 
formsoC floor is compo$ed oC sheea of corrugated iron arched between 
the beams, on which a concrete filling is plac«!, and this also, as or_ 
dinarily constructed, .toes not provide protectiun lor the bollom 
flange5 of the beams, besides, il is quite heavy. 

A l;J.1er style of floor is the hollow tile Iy~tem , which is composed 
of /1:1.1 o r segmental r.rcbes constructed of moulded blocb of hard 
burned clay, specially shaped, and of various depthl to luit different 
loads and the ,izes of the I-beams lupporting them. I n the hollow 
tile Iplem, the blO(ks may also be of porous terra·coUr. which is 
lighter than hard clay_ 

Various other Sy5tems of fi reproofing are now in use, the m05t usua l 
forms of which consist of «ment, concrete or other material lisa! 
alone or depo$ited or arranged about a , trengthening or sllpporting 
framework of steel shapes, ban., rods, wire, wire-cloth, etc. 

Coillmn or girder fireproofing may be aecompli~hed by the use of 
hard day or porous terra-cotta blocks sbaped to f,t and enclose the 
sted work, or the steel PI:>y be wrapped with wire, wire cloth, metal 
lath, etc_, and a concrete Qr plastered coating applied to it. 

Fircproof partitions m:>y be const ructed of hollow tile composed 
of hard cl :l.y or porous terra-cotta to which the plastcr finish m:>y be 
di~ctly applied, or tbey may be oom~ed of suitable metni lludding 
on which is secur«l the wi~-cloth or metal lath that servC5 to lupport 
the concrete or other fireproofing, the sllrCace Ihen being plastered in 
the wmal manner. 

The dead weights of fireproof floors vary between .,..ide limits de­
pel:dent npon the system employed, the load to be carried and the 
dWance between the support ing beams.. 



r ,. OAMBRIA. STEEL. 

TESTS OF FLOOR ARCHES. 
Reports of tests o f \'ariou$ forms of floor Arches may be found in 

Ihe Amtriran Arc!li/ut, March, 1891, and in the Engi"uri"S' Ruord 
for September and October, 1897. 

A paller on Ihis su!:!e.::t, entitled "Tests of Fire.proof Flooring 
Materia ," was publish in the TrQIIIQ((jons of tlu Amtrican S4(hly 
of Civil £nginurs, wilh disclluions, in Vols. xxx iv and U:IY, dated 
1895 and 1896. 

A summary of the principal data and results of the tests which were 
the subject of the Jailer paper is gIVen in the following table: 

BREAKING LOAD OF HOLLOW Tn..E ARCHES. 

'Ii' ""' ''''' 
...,. 
~~ ..... .... -''''' "". - '" ..... "-... ..... "root. -'" .- 1 • • -- ,.n • .... ",.. 

I~ -.. I-. ". .,. .. ,"- • ;t • IUk ... .. s:s -Of .. 13'750 - 688 29-l7.f ?S69 E liard Dis. Port. 
7.5 5 . .. 11.5 9000 2452 10367110818 " " " N . M. 
7.5 5. ., 35.2 II'" 33750 11505 " " Cell. Port. 
7.5 5. ., 

"5 I- """" 12822 " Porous " 
, 

a 7. ., 
118.'" 1<500 31071 "" " " " , 

a 7. ., 38.251575(1 "'''' 10588 " lIard " " 
1& 10. ., <I. 16400 "600 "'" " " , 

" ta a75 ., 10. 3100 531< 6377 " " " N.M. 
ta 9. ., to. 5000 "" 10000 " " " " 
12. 9. 60 to. 16100 '''''' 1258315100 , 

" Dis. " I. 9.5 " to. l!5OO '947 "'" " " een. ... ... 
a 5.5 " 11.5 2500 '" 2614 

'7"1' 
" Di5. N.M. 

a 5. .. 11.5 1800 '" "" i: ~ I 
, 

" " a • 60 .. 10000 2.\000 " een. Port. 
a 5. Ol "'. 5700 38Il 3560 , Dis. " a 5. ., 12. S500 700 "'" 52501 .. " " N.M. 
a 5.5 ., ta 10000 

'''''''!''''' "'" 
" 

, 
" 

, 
a '.5 ., 12. l!5OO 68" 68" " 

, 
c,~ " a 5.5 ., 24 . ... 995 18568 "" " " 

, Dis. " a 5.5 ., ". 2500 68" "" " " een. " to. 7.5 ., 116. 13500 900 13500 """ " " Dis. Port. 
to. a Ol 87. "500 94013594. «os " " 

, ..... 
Non:. In the above table the following abbrevi:ttions are use.:!! 

"E," End Construction ; "S," Side Construction ; "liard," Hard 
Clay; .. Porous," Porous T erra·COlta ; .. Dis,," Distributed Load; 
.. Cen.," Con~ntrated Load at Centre; "Port.," Portland Cement, 
and" N. M.," No Mortar. 

The Loads per Sq. FOOl in the above table were obtained in all cases 
by dividing the T otal Load by the supcrfidal area of the arch in square 
feet. The Horiwntal Thrust (or Distn l.luted and Central Loads was 
obtained by formul:e similar to those ~iven therefor on one of the pre-
ceding Pit ell, and for Central Loads Ihl$ is double that for a Diitributed 
Load or t e same weight. 



CAMBRIA STEEL. ., 
THRUST OF ARCHES. 

The horizontal thrust o f legment:l l Hoor arches, on thc usum~ 

t;oU of uniform lo-ding, may be found by the following formula: 

in ,..hich 

T _ aWL' 
-2"R 

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

\\"= load on arch in pound. per square foot, uniformly distribut~J. 

l. = span of :ITch in f«:t. 

R = rile o f &egmcntal arch in inches. 

For a concentrated 10:u1 at the centre, of weight P, the th rust 

T 
_ 3PT. - . 

For arches with flat tops and bottoms, such as :lrc used in Hoors, 

the "ouuoir join15 on ca<:h side of the central key arc usually laid out 

on parallcllines, and in these c:a.scs the thrust m:ly be determined ap­

proJim(l.tcly by using for R, in the above formula., the effective depth 

of the arch, which is $Omewh:Lt less lhan the nomin:ll delillo, as 

indic(l.ted on J>:lge 63. 
For 5ef;Illentai arches the ri se R is the vertical d istruaC:e from the 

highest part of the intrados to the plane of the springing line. If the 

radius of the intrados for segmental :trches ii r, the risc may be ob. 

ained from the following fonnula: 

R = .-.yrl ~" 
R L' 

conversely, r ="2 +!R 

TIE RODS. 

Although in the completed structure the horiUlntai thrusts of adjoin. 

ing arches may counterbalance ca<:h other. the tie rods should be so 

propOftioned and spaced as 10 withstand the entire thrust of the uches, 

thul tying the structure together and fr.cililatinl: the colUtruction. 
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SPACING OF TIE RODS FOR TILE ARCHES. 

The table on the ntxt Fge wu eomputt<i {rom the (ollo",ing for. 

mula. whieh Will obtained from that g iving tbe thrust of arches 011 

par 61. 

B 

in which 

AxRxtOOOO 
WL' 

B =- Ipacing oftie rods In feet. 

A =OC\ an:& of rod in square inches. 

R = r ise of areb in inches. 

W = I.,..} in pounds per square root of the arch. 

L = Ipan of arch hi feet. 

The .bove fonnula gins the spacing of tic rods corre\iponoing to .. 

tensile 5tress in the rods of 15 000 pounds per square inch, without con. 

aidering the ftelure of the beams. 

In spacing lic rods, tbe later.l strength of beams, for flexure due lu 

the thrust of the arches, should be t~cn into tonsidcruioD, u.p1.na. 

lions for which are given on pages 66 to 6'J inclusive. 

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

port ion, tl1115: 

Reql<i red spacina:= 

.... + ... ll:IIlofarchl .. """'ndlporoqll&rc"'-c f ble. 
Fr.Wl(iidTn lb.. pcr ",. h. + we"ht of arch I;;-U, •• ptr "'I. fL X·paclnl .0111 '. 

Wei~hts or tile arthe. per RJuare root are given on poge 65. 
A$ noted under the helding .. Lateral Strength o r Beams," on p;1ges 

70 and 71, care Ihould be taken that the spacing of tie rod, i, not 

greater than twenty times the le .. ~t fb.nge width , otherwise the sa fe 

loads should be ~ueed to compensate for the slr.ills produced I>y 

flexure ofille upper fian(::e oonsidered as a oolumn in oompres510n. 
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sP.AOING OF TIE RODS FOR TILE ARCHES 

IN FEET. 

for a uniform load or tOO Ibs. per squalc loot In .dditioll to th • 
... cI~ht of thc arch. 

Nominal Depth of Arch. 
Inch.,.. 

.-. 
.... w. • "' .... I 7 I • I 9 I 10 I ,. 

E.ft"ectiv6 Depth or Rille of k ·ch. 
lDchet. 

-
'''' "" 3.. ... .. , 6. • 7.6 9 .• 

---
• I .. &0 '.5 10.9 128 1<. 
• I .. , 1" 14.2 1<, las 22., 

" I la' 1" 19.8 22., ..,. 81.t 

• I .. u U 11 .. .. 
• I u '7 &0 U lOS '" " I -2!.. ••• tt.l 107 14.1 17.5 

• I • 3 , .. .. .. U ... 
• I u u " .. .. .. 
• I L8 to 7.1 01 .. lU , I .. " •• '7 S.1 .7 
• I " .. U •. , .. .. 
" I to ••• ~ .. U .. 
1 I .. .. .. " .. .. , I .. .. .. 8.0 8.' ' .1 
" I •. , f-!1. M-.. .. .. 
s I · . .. .. .. 1.7 " • I .. &1 .. .. .. .. 
• I · . .. .. .. .. U 
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BEAM TABLES. 

Tabl~ of safe loads for beams and channels and spacings of J. 
Beams for floors are given with exphmalory not~ on pages 78 to III 
inclusive. 

BEAMS AS GmDE&S. 

I n $Orne cases two or more beams may be bolted together side by 
side to fonn a girder, in which case cast iron separators with bolts 
should be used to hold the various members together. Separators 
should be placed at each end of the girder, at points of concentrated 
loading, and for uniform loading should be located at distances apart 
not greater than twenty times the width of the smallest beam flange, 
in order to laterally support the upper flanges which are in compres· 
sion and prevent their failure by buckling. T he separators should fit 
closely between the beam flanges so as to unite the beams forming Ihe 
girder and thereby cause them to act together in resisting the load. 
A ta.ble of separators is given on page SO. 

CONNECTION ANGLES. 

'Vhen beams are coped or fitted together at right angles, conncc\lon 
angles are generally used, standards for which, covering usual cases, 
are shown on pages 51, 52 and 63. Explanations and tables of limiting 
spans for which these standards may be used are given on pages <18 and 
49. Beams m~y be fitted together thus with flush tops or bottoms Or 
in intermedi~te positions, as required in cases where the girder Or 
trimmer beam is the large r. In cases where the gi rder or trimmer 
beam is the smaller, spedalstirrups or other connections are required. 

LIVE LOADS FOR FLOORS. 

T he following loads per square fool, exclusive of weight of floor 
materials, show the range assumed in usual practice: 
Dwellings ...... .. ........... 70 Ihs. per sq. (t. 
Omees .............. '" ..... 70 to 100 Ibs. per sq. ft. 
DuiIdings (or public assembly .. 120 to 150 Ibs. per sq. ft. 
Start'S, warehouses, etc . ....... 150 to 250 Ibs. and upwards per sq. n. 

On Pl'ge 311 ue given in detail the safe loads (or which floors 
should be designed in accordance with the building laws of various 
cities. 

~----------------------
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WEIGHTS OF HOLLOW TILE FLOOR AROHES 

AND FIREPROOF MATERIALS. 

END CONSTRUCTION, FLAT ARCH. 

" 14111 01 Spoa ~ __ .... ... oI'!No ""Pt,.. ....... ,... 
5 feet 10 6 {~I. 8 inches. 'tl pounds. 
6"7 " 9" 29 " 
7" 8 " 10" 83 " 
8"9" 12 " 88" 

HOLLOW BRICIC FOR FLAT ARCHES. 

(SIDE CONSTRUCTION.) 

Yilldo " IIpoI. bit.... ..... Depdo 01' l rtL 

8 r~1 6 inches to " feet 0 inches. 6 inches. 

" "0 " " " 6" 7" 
" "6 " Ii" 0" 8 " 
Ii II 6 .. 6" 0 " 9 " 
6"0"6 " 6 " 10" 
6"6"7 " 0 " 12 " 

PARTITIONS. 

""'-Hollow Brick (Clay) PartitionJ. 2 inches. 

" " " " , " 
" " " " • " 
" " " " 5 " 
" " " " , " 
" " " " 8 " 

Porous Terra·Cotta Partitions. , " 
" " " " • " 
" " " " 5 " -
" " " " , " 
" " " " 8 " 

FURRING, ROOFING AND CEILING. 

Tbiok_ 

Porous Terra·Cotta Furring. 2 inches. 
" " " Roofing. , " 
" " " " , " 
" " " " • " 
" " " Ceiling. , " 
" " " " , " I " " " " • " 

'tl poutld~. 

" " 82 " " " " " .. " 

• . .,u .... ,. .... ,001: 
11 pounds. 

" " 
15 " 
19 " 
20 " 
" " !6 " 
19 " 
22 " 

" " 
38 " 

Wtipl,..~ ..... '001. 
8 pounds. 

12 " 
15 " 
19 " 
11 " 
15 " l' " 

6-inch Segmental Arches, 'tl pounds per square foot. 
g. .. " "sa"""" 
2- .. Porous Terra·C'>tta I'arlition, 8 pounds per square foot. 
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LATERAL STRENGTH OF BEAMS TO RESIST 
FLEXURE DOE TO THRUST OF 

ARCHES, ETO. 

I n. .pccial cues where the thru~t of a Roor arch I. uene<! against a 
beam, channel, angle or olhu .hapc w;thollt other lateral luppnrt than 
the t;e rods. or hraces, Ihis will produce lateral flexure and 5tres.sc. in 
addition 10 those caused by the v ~ rllca l loading. T hroughout the body 
of the floor the Ihrusts of the adjoining arches, when completed, will 
mllally counterbalance cach other. but in the OUler beamJ around 
.1aI1S or elsewhere, if unsupported . ideways. the stresses due to the 
lateral forces IhoulJ be considered. 

The tota l allowable tlrC55 per square Inch for the edreme fibres of 
bam. has been placed at 16000 pound. per ''lure inch, and in order 
l hat this may !KIt be eJ:~ed owin.g to lateral streHel, the stms due 
to vertical loading should be correspondingly reduced so lhar. the 
resultant intensi ty shan not exceed the allo .. ble limi t. This may be 
calculated by ooosidering the bea", as conl;nllOIlI and laterally sup­
jlorted at inte rvab by the tic roo:U,tbe .pans beini: equal 10 t.he IpaciDg 
of the rods. 

In til;' Cllie the fibre .trcu dlle 10 the I .. teral force.1J1 

pi = Wi~B' (I) 

In which 

p' _ fibre stru. in poaDdt: per squue inch due to lateral fOTCC$. 

w _latend Ic.d 01" tbrust ;11. pouno per l ineal foot of section used IU .... ~ 
Xi = dl.ilance of the ntreme fibre from tht. neutral aIli. in incbet. 
n =dislance bet~n tic rods or bteral.upporlS in {eeL 
I' _moment of inertia about the vertical allis of the lICction Or that 

one at right angles to the liue of application of tbe lateral 
forces. 

For I - BeaIIUl with the web placed vertically, U ulu.I, Xi becomes 

equlli to~, where b it the width of thc Bange in irn::hes. In thi. cue 

the above brmlli. for intensity or IInit ItIUll dliC 10 Jateral load 
becomCi I 

.hR' 
P'=.iT (I) 
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In onh:r tbat the total relllitant intensity of unit .tress .hall nol 
e lceed the allowable limit of 16000 pound. per .qu:Lre inch, t he 
.tress due to .,erhcal loadmg must be ~educed. by the amount of the 
intensity o f stress due to the horiwntal thrust of the arch, 1.1 deter. 
mined by formula (2). 

If p' represents the intensity o( unit streu due to the hori1Ontai 
thrust or the arch. and p the corresponding altowable inten.ity of 
unil .lress due to the vertica! loading. then 

.p = 111000 - p' 
11a.,[ng thus obtained the reduced vertical ,trcss p. the nre vertical 

load of the tables corrcsllOnding to this .Ireu should accordina:ly be 

reduced by multiplying it by the ratio 16~ and similarly (or other 

stresSCi and corresponding loads, thus making propcr allowance for 
the addilionalstrC$SeS produced by the lateral forces. 

I( the reduction of the safe loads on tbis account" a oolliiderable 
proportion of the original amount due to vertical lo:tding only, it 
would be n,ore eoonomical to provide b.ler:l.l braces or tie rods at 
sborter intervals, thus avoiding the Ulle o f an ncessive &mount of m.:lte· 
rial in the beam. 

AJ the stresses due to vertical forces (or usual cases o f loading are 
a lDUimuffi at the centre of the .pan it will ordinarily be sufficient to 
lpace the ti c rods or hr~cC1l at shorter intervals near the eenler in order 
to allow {or the combined stresses due to vertical loading and hori· 
JOnlalthrusls. 

The above melhod of calculation is not exact when considering the 
lateral thrust of arches, or loads {rom similar materials which do not 
uert a uniform pressure throughout their IUr{acaof contact with the 
.uslaininl beam on accoullt of the friclion Ilnd bond of their compo· 
Dent parts, but this analysis or the "reues may serve 1.1 a ruide in 
desi~ini-

The above fonnu!~ should be used iu connection with the tables 
&lid formula iiven on pages 70 and 71 relating 10 the late"" 5trength 
of beams, due to compression of the uppcr Hange figured as a column 
between IlOints of laterallupporl, 

a Thio _hod a .......... enl JI~" ap""'''; .... 'e ..... k ... blcb ....... ,1M oIdt 01 .... ,. 
".., CO<l"CCldcl.rmln.'n;OII .... n be ,""ured by , h. UN a,b. MCI I~n rnodntu. poly. 

,oa. (Se. TTa ..... tLo ... of 11M American So<i •• , 01 Ci~ll E.II,(Decn, Vol. LVI, 
JJ06, 1'*1" 169 61 Uf.) 
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EXAMPLE. 

\Vh,,! Is the proper size of I.Bcam wit bout other Ialeral support than 
the usual tie rods, corresponding to a total fibre stress of 16000 pounds 
lle r . qU:lre inch under the following conditions? The beam is 18 feet 
bctweo:n end supports and carries a tile a1ch on one side having a 
nominal depth of 9 inches, effective deptl> of 6.6 inches, a sp.:m of li 
feet, designed to carry a superil~posed load of 75 pounds per square 
foot in addition to the weight of the arch and other floor materials. 
The hollow tile arch weighs 86 pounds per square foot and the other 
materials, including plastering, weigh 14 pounds, making a total load, 
exclusive of the weight of the beam, equal to 125 pounds per square 

foo' 
For tie rods of 1" diameter the spadng between them would be 

5.9 feet, as shown by the table of Spacing of Tie Rods Oil page 63, in 
whicll the safe stresses ill the rods only are collsidered. 

Substituting the proper values in the formula for lateral thrust of 
arches, given on page 61, this will be 

3xl25x5' . 
T = - , 6~ = 710 Ibs. per hneal foot. X,. 

Substituting this value for w in formula (2) page 66, and assuming 
a to" bealn 25 Ibs. per foot, the moment of inertia of which is 6.89, 
as given in the Tables of Properties of I·Beams, page 166, we have 

, 710 X 4.66 X 5.9' 6"'1" . 
p = 2x6.89 = ""'" "'>.per sq. m. 

Therefore p = 18000-8 358 = 7 642 Ibs. per sq. in. 

Hence the safe load as determined by the consideration of vertical 

loads only, should be reduced to t6: ' or approximately .48 of the 

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

The safe vertical load for a 10" beam, weighing 25 Ills. per foot, 18 
feet long between supports, for fibre streS!li of {ilOOO lbs. per square 
inch, is 14470 Ibs. uniformly distributed, iucluding the weight of the 
heam as given in the Tables of Safe Loads, on page ~,or 14 020 ex· 
clusive of the weight of the beam, and .48 of this ;$ I) 730 Ibs., which 
is the vertical load it Can safely carry in order that the total stress due 
to it and the lateral thrust shall not exceed 16 000 Ibs. per $quare inch. 
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T he actual vertielll loed on the beam under conliden.tion is as 

:XI8XI25 = 5t1l51bL, 

which is I~ than the allowable amount, 11730 lbL, l.llii:ured above, 
10 that a smalier beam may $uffi«, 

T herefore, lUSumc • \Hncb beam, weichinG: 21 lbtl. per foot, the 
moment of inertia of which about an axis roineidcn\ with cenlre line 
of web is found in the Table of Properties, on vac:c 166, 10 be 5.1&. 

In this case 

, _710XU3X5·9' _ 10~OI'_ I 
P - ! X 5.16-- - ." ..... per sq. n. 

Subilillliinl: Ihb in the formula for p we have 

p = III 000 - to 870 = 6 530 Ibs. per sq. in. 

Therefore the IJ.&fc vertical load will be 1
5
6: ,or approximately .35 of 

the tabular -.afe load. 
The ArC vcrlicalload for a 9" 21 Ib. beam, 18 feet long, for .. fibre 

slrep of 16000 Ihs, per square inch is 11 180 111$., III given in the 
T~bl e of Snfe r mtl~, on l""gc87, IInd.35 of Ibisl, after deducting weight 
of the beam, is 8 781Ibs., which is less than Ihe aClull1 amounl, 5 62S 
Ills., as calcuillted Ilbove, so thaI the 9" 211b. I.>.:am will nol suffice. 

I (the II>:Icing of the tie rods III the «ntre be rwuced from 5.9 feet 
to 3 25 (cct, it may be found, in a manlier .imilllr to that used in the 
abo,'e calcub.tion" that the Ioafe vertical J~ tor an 8" I .Beam, 
.... eighing taO Ibs. pet foot, is reduced to .74 of ill tabular value of 
8430 lbs., or 6 328lbs., and as this amount is greater than the actual 
l.:.ad as above, namely, 662S Ibs. , the 8" beam would answer the 
purpose, under the changed conditions a5 to ,pacing of lie rods. As 
thi. be=I might deflect beyond the limit {or 1)lastered ceilings, it 
should be eUUlined in IlCcordance with the rule or formula given for 
obtaining $afe deflections in tile explanlltioll of the Table. of Sllfe 
Loads, and elsewhere herein. 

Calculating this by the rule given on page 50, the ..afe load fo r the 
allowable limit of deHection is 

W 9~; 16' _ 7 491 lb.. , 

",hich is greater than the actual :unount,6 6261bs., so thai the 8" beam 
ilsufficient and proper if the spacing of cenlral tie rod. be changed 
10 l25 feet, as lUI\lmed in the last cue. 

, 
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LATERA.L STRENGTH OF BElAMS, 
WITHOUT LATERAL SUPPORT. 

The Tables of Safe Load.lQr Ouubria I·Bcams and <':hanneb and 

Tables of Spacing of C~bria I Beams, on pages 84 to t II, are cale". 

!:.ted on the as;um[(ion that proper provision i. made for p«=vcntinc; 

lalCDI delledion by ptuns of lic rods or other br:u:es. In order to 

prevent undue Itrains iT. the compre!05ion flange, eomidcred as I. col. 

umn, the beams should be supported laterally at distances not uceed. 

ing twenty times the flange width, this ratio being detennined by the 

following form",!., which e"ves the $3.{c load for wlid rolumnt of son 

IItel: 

10100 
p= )1 

1+ -

in whicb 

P"'" allowable stre" in pounds per squ.ue iDch. 

I _leugtb between lattrallupports in inches. 

b= width of lian~ in inches. 

Substituting 1& 000 {or p in the above formula, which is the allow. 

able unit wess of the tafe load tabl.es, it i. found that the ratio 

~=18.37. from which it may be sun tbat tbe compulSion Bange 

Should be supported b.r.erally at distanCC!il Pot exceeding hirenty limes 

the fl&nge width as alated .bove. 

Be:l.ms which are not t lHIS supported laterally should not be loaded 

to their fulltrausveru capacity. The allowable fibre stre"tS a.nd pt"O< 

portions of their full loads which they can ufely Cf.lrry when latel1l111 

supported a.t various distances is given in the foUowing table: 
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gEDOOTION IN VALUES OF ALLOWABLE FmRE 
STRESS AND SAFE LOADS FOR SHAPES 

USED AS BEAMS DUE TO LATERAL 
FLEXURE. 

-
".do" .... i llonblt nail -- RotM" Ipq i1Ionbl. trait _. .- ItroII r. ov.t 

• DiaIuM Itt-. I. »irM1 ... - .. -
'"~, 11 ..... 11 bbUr !of. '""'" 1I1111U11. bbalar a.!o 

:a:;:1l .-- k ..... h_Plb •. 

'"' ... 1Iuro Yldll ..... ... - , - , 
• "" • b .. 

!U1 "" .. .. " .. 1m . ., 
'" 

, .... !Il 70 "" ... 
" ,"" ." " " .. ... .. 13." .81 so 6745 ... 
" "'81 .., .. "" ... .. "189 .,. " "" .M 

" 10746 .61 " "" ... 
" 98" ... '00 "M . .. 
" "" .M '00 ... ... 
OJ '18' .51 110 8516 ... 

The aboye bbte should be used in connection with the Tables of 
Safe Load) Uniformly Distributed for Cambri. I·Bums and Channels, 
on pages Sf, to 100 inclusive, and limits tbe values found therein under 
the conditioll.l ~ven above. 

EXA W:PLL 

Required the .aCe INod {Of' a t5·inch 'tandard I·Beam weighing 4! 
!)n.·nd.. per foot for a Ipan of 30 feet without laternl supports ; 

. 1 SDx!! 
From the data the tatlO1) =---= 65. 

'.5 
From the above mble the proportion of the uIe load which the 

beam C:l.n safely support under these conditions is .• 17. From the 
rable of Safe Lo:1dl for I· Beam;.. page 89, the Are lood for this beam 
when ~rly .upported laterally is 20940 poundl, which multiplied 
by.47 civesll8a pounds as the gfe load uniformly distrihu ted under 
the conditions given, including the weight o{ the bum, or 8582 pounds 
auperimpoKd load. 
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LIMITING SP A NS AND MAXIMUM LOADS O F 
I ·BEAMS AND OHANNELS DUE TO ORIP· 

PLING OF THE WEB. 

I · Beams &nd Channels, wben u5ed as beams for \'ery sbort lpoln. iQ 

wbich the ratio of lengtb o( s~n to deptb of beam is Imall, Ihould 

be: uam:ned (or safe .trength of tbe web collllidered .. a column, 

.ubjt<:ted to cripphni due to the .hearing )trains. 

The Tables of Safe Loadt of Beams and Channell are computed 

with regard to the we unit slres~ due to fle~ure, and, with one or 

two uttptioDS, as indica ted by dotted lines and ac<Xllllpanying (oot· 

notes , the Icngtlu of Ip&nS tabulated arc .uch that the limitation due 

to web Crippling d~ not appeu. 'The shcaring stresses I.(ting in the 

web of a beam may be considered 10 consi,' of two .tresses of tqu11 

inlensity acting at right angles to each other, and at angles of oUi de. 

grttl with the neutral axi!. The intcll'5ity of each of these ~trc:sses 

is tqualto the intensity o( thc vcrtical $hear, which iJ a muimulll at 

the points of support for uniform !oadinr, and uniform Ibroughuut 

from the point of Itnding to the supporU fOT a superimposed concen· 

trated load at the centre. 

The vert ical shea ... for d iflerent systems of loading may be obtained 

by the u!t of momen~ in the usual way, and these are given for vari. 

Ola cases on pages 1'6 10 1'9 inclusive. 

The sl:C:lring stresses which act at angles of 45 degrtell with the 

neutral u;s aTe tquinleDI to compTC$!iivc and tcnsile forces , aDd 

the former will tend to buckle the web, which Ihould therefore be fi g· 

ured as COllIposcil. of a .eries of columns of a length equ.al to ;1$ diag. 

anal depth. 
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If' is the vertical depth of the web in the dear between the filleD 

which connect it with the fhng~ , the square of the length of Ihe col­

ullin to be con,idered will be 2c'_ 

subltitu ting this 'IIllue for I' in the formula for long columns 

12000 
p = l' 

t + 800Qli 

In which 

p = intensity of vertical sbear, in pounds per Iquare inch = 
Total shear in pounds 

dt. 

c =deplh of web in dear between fillets in Inches. 

t =thlckneuof web in inches. 

d =delAh of beam in inches. 

This lonmll. is also applicable for computing the we sbaring 

Itre!S in the webl of plate girders. in which cue the length I is the 

vertical distance between centres of upper and lower rows of rivet 

hola connecting the~ebs and Hanges. 

The wehs of plate girders should be reinforced by stiffening angles 

at PJin l1l of lupport and concentrated load!ng, and in C&.$<e$ where the 

intensity of shear er.ceeds lhat given by the .. bove formula the web 

should be provide..! wilh stift'enen. 

The following tables have been prepared bo.ted upon tbe I.bove for· 

IDUla lor safe unit Ihearing stress ill the webs of beams and ch.oneb. 
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.MAXIMUM SAFE LOADS FOR I ·BEAMS OF ANy 
LENGTH AND CORRESPONDING MINIMUM 

SAFE SPANS BASED UPON ORIPPLING 
OF THE WEB. 

For loads in pound ~ uniformlydislributed including weight of bea.m. 

..... "=' ... tIf:~\ ..,.- "",. .. .. ':l" ,rolgkl """~ l i.l· 

I:.. W , "~ I:. ." "q 'Q. "- ""- ... ,- "- ..... ... 
'" - ----- -- ... - ------I . ... ...... """- , .. ...... """- ..... ,~ 

-- I-
B , 3 5.5 10900 1.1 Bl05 12 " """ 3.2 .. I,.,.. 1.1 " 213760 " 1.' 2.5230 .9 

'" 15 " 86530 1.3 
B B • 1.5 I- " " 106100 ., 

B.5 '"'' 1.6 50 14.6260 '-' 
'.5 

..,. 1.2 " 186UO ' .0 
10.5 31820 1.1 . 00 222910 •. , 

.18 , 9.75 """ 2.' Bl09 15 00 11.09" '.5 
1<25 " 130 1.5 65 201330 ... 
14.75 57400 I.' " 237'" U 

Btl , 12.25 25130 " 
16 '7_ B.l 

14.75 '"'''' 2.0 80 816160 .. 
11.25 ..., I., Rlt3 15 ,. 2<1000 •. , 

B21 1 15 .. " '.1 " 281290 ' .2 
17.5 49380 .. 00 """ .. 

" 361780 3.' 20 '9,,, 1.9 100 300220 3.' 
B25 8 1& 36310 '.2 ." 18 " 109040 &8 ".25 ""'" R1 60 ''''''' ., ,.,. moo 2.' 

" 194114.0 ••• 25.25 91590 " 10 2328'/0 .., 
'" 9 21 42450 '.8 B13 20 65 129150 '.8 25 "'" 8.1 10 1699,. 1.3 30 109620 .. 16 200910 ., 

35 146670 I.' 
83' " 25 "000 ••• BI2l .. ,. 18:2710 ., 

" 2H600 1.1 30 "'" , .. 00 257610 8.8 35 12646(1 ,., ., ""00 .. 
" 165380 <2 100 1\33160 ••• 841 12 31.5 ..., .. 

'" .. ,. 1271)4,0 14.1 

" 91130 ••• " 166820 11.8 

" • "'0. " .. 00 ,,,<SO 10.1 
BI., 12 40 99'" '.9 " 239330 .. .. 188110 , .• 100 mwo 1.' 
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JdAJOMUM SAFE LOADS FOR STANDARD OHAN· 
NELEt OF ANY LENGTH AND CORRESPOND. 

ING MINIl'4tJ1d SAFE SPANS BASED 
UPON ORIPPLING OF THE WEB. 

For load, in pounds uniformly cisLribllted inc1l1dine: weii:ht ., 
Chanpel. 

~.~, ~ ..... ..... "It '~"I-" ..... 
- 't:.. ...... .u I:. w.1.eoL 'u 

:- * !,;;;-
.... . - p.;.. .... ... 

I~ 
-----..... ,~ .......... ,~ ---

CO • • ' 0970 1.1 "" 8 •• 75 8!15. 1., , .,.., .8 " ... 101600 I.. • "". •• 
"" 

, .,,' "". ••• 
09 • U, " ... I.. " "'''' 

., ... """ 1.1 20 80080 1.8 
7." """ ., " 118810 I., 

.IS , .. "8'" 1.' "'" 10 15 .. 70 '.7 , '''00 1.1 " 614.20 ., 
11 .5 '"'' ., " lC7b70 1.9 .. 147010 1. • 

017 , 8 " ... .. " Ii"'" I., 
10.5 , .... I.. 
IS """" I.. C" " ,.., .,,'" ,., 
15.5 "'" 1.0 " "." .. .. 114230 .. ,.. 7 9.75 ..... '.8 " '56000 .. .... ..... 1.7 " .""" ••• t4.7~ - ... 
17.25 8!110 I.' ... " 13 8."" .. 
19.75 .... 1.1 .. 950'/1) '.9 

" ""''' ... 
"" 8 ,,-" """ .. " 171400 .. 

11.75 ."'" .. 50 211750 .. .... &mo 1.7 " 251710 .. 
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• 
COEFF ICIENTS FOR DEFLEOTION IN INOBES Fa:a, 

CAMBRIA SHAPES, USED AS BEAMS SUB. 
JEOTED TO SAFE LOADS UNIFORMLY 

DISTRIBUTED. 

""- rAOICIO;t til' W<IOIO'''' ..... ......... ilMIiii, r.-.. - p,. .. *,- ., Pilon SIn. fI .. - rll"'5~ liw.su.. of 

S~'J::' 1I1011"':~ d5Ol1k .. ~'r.: lI.t" IU" I ... .r 
~I .. ...... 1- ...... , 

...!I!!" ' L H H ' L H- H~ -• '" JJ1/ .. a,.. '8<1 , .,(101 .'" .. '.53< 7.·448 , 
"" .... " , .... a082 

7 ~1I .... " 11.189 8.741 
8 1.{/59 .'" 'R 1!.066 9,.f.27 , 1.841 t.M7 " 1&'" 10,138 

10 1.'" 1.293 " .. "" 10.875 
11 '003 1.'" .. 1 .... 897 11.638 

" .383 1." 81 15.900 12.427 

" .m .. " .. 16.949 13.UI 

" .... .... " .. ... t4.U!2 

" am ... .. 19.184 14.90'8 

" '.237 8.310 " 20.276 15.841 
17 •. m .m .. %1.451 16.759 
18 6.383 ".tOO " ... ,,' 17.703 
19 6.976 .. "" .. 23.901 .. on .. .,,' ",. " 25.175 19.668 
II 7.'" ",. " .. ... ..."" .. 8.1)11 .,,' 

The .oo.,c coefficient. au for Die in obtain'n!,:: the d~Bection of sted 
,hapes .ubjected to trans'l'crse I train , under their uniformly distributed 
IIle load. for utrcmc fibre alreHeI of 16 000 pounds and 12500 pounds 
per square inch; the moduhu of elasticity beIng 29000000. 

To find the deliection of .nllhape that it symmClricd about ilJ 
neutral uis under the above conditions (If loading when used as I 
!.>tlm.luch as ).Bea.ms, Cha.nnels, ete., divide the coefficient in the 
table eorresponding to the ginn span and fibre .tress, by the depth of 
the beam in inches. The ruult will be the deHection in inehes. 

To 6nd the dcDeclion of anY l hapc: th llt is unsymmetrical about its 
neutral uil when used as a beam, UDder tbe above conditions of loact. 
ing, sueh all -r· nan, Angles, ete. , divide the tocfficient in the tab le OOt· 
responding to the given span and 6bre Itres.'! by twice the distance of 
the most remote 6bre from the ncutr:'" uis, upressed in inches. 

If, in construction, the beam is pb.ced in position in the usual mann~r 
upon itl end supports without IrvciallOlffolding or fal scwork !.>ttween 
them, it will dellecl somewhat y reason of its own weight, and upon 
the addition of CJ.ternalloading a further deflection will oceur. 

The deHections obtained as abo.e de$Cribed are the total deflections 
due to the weight of the !.>tam it>;elf and the luperimPOled 111ft load 
uniformly distrlbllted. 
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-'"hlU tQ lind, frQrn the preceding table, the defleClion in Inches for 
Ca",b~ sll~pn IIled as beams IInder Iheir safe loads uniformly di Irib­
uted includmg II!e "',ei,hl or Ihe beam: 

I 0 = deRecliOn In [nchef.. 
I.e L = length between supp<lrts in feet. 

Jl = C(lCfficient for dl'flection from table {Qr fibre ~treu of 16000 
pounds per Iqllare ioch. 

11'= coefficient for deAectK>n from table for fibre :otre55 of I!: 500 
pounds per Iquare inch. 

d = depth of beam in inches fQr s),mmet rical !leelion$. 
x = dbtanccs in inches from neutnl axis 10 moSI remote fibre 

[ fQr uns),mmetrical seaions. 
t'OI. SVMMETalCAL SECTIO"$. 

II 
For fibre stress of 16 000 pounds per lIquare ineh D = If 

II ' 
For 6~ Iltell of 12 /iOO pound~ per Iqua~ inch 0 =""iI 

Foa U"SVloIlofETatCAL S EenO"s. 
II 

FQr fibre stress of 16 000 pounds per lIquare inch 0 = -, 
" II' 

For 6b~ Itress ofl2600 pounds per tqua~ inch D=,-
" EXA)lPLII5. 

Cast I._To find the deflection of a 9" [·Beam weighing SO pounds 
per fOOl, fQr a span of 15 feet and a maximum hbre $trel!l or 16000 
po"peiS per Iquare inch, under its pfe load ulliforml), distribuled. 

From the above table the deflect ion c:oefficient for this ease is fO\l nd 
tQ be a.m, which divided by 9, the depth of the beam in inches, g,yet 
.414 wblcb is the reqllired deflection in inches. 

T'he pfe load for this beam IInder the conditions named i.16100 
ponn.!s including the weight of the beam itself as stated in th~ Tables 
of Safe Loads for Cambria I,lleanu on page 87 .. 

Cart 11._1'0 find th: deflection o( a 6" X 4" X !" .ngle, s,,~ 
ported at the endg on its short leg as Il horizontal base, (or a span of 9 
lee t and a muimllm fi bre lt~iIS of 16000 pollnds per Iquare ill(;b under 
ill More load IInifonnl), distrihllted induding its OWII wrighL 

From the table 0( .. Properties of Angles" on ptge 183 the distallce 
Sl from the neutral n is to the back or the sho,ter leg i$ fOllnd to be 
1.99 indICA, which 'lIbtn.cted from the length of long leg, 6 inches, 
gives 4.01 as the distance x, from the neutral nis to the most re­
lIIOte 6b~. From the above I"ble the deflection c:oefficient for this 
(UC is round to be 1.341 , wbich divided by 8.02, twice xj , e:iyel ,167, 
whicb is the required deflection in inches. 

NOTl._ For deflections of Hearns, Channels and Z-Bars dlle to any 
centl1ll or lI"iform load lee roefficients of deflection Nand N' in the 
Tables of Properties relating to these sections and the accompanying 
u planatioa1. 

For deflections of an)' I)'mmetrical beams due to various ')'stems of 
loading, see general (ormllla: and diagrams on pages 14.4 to 149 inclusiye. 
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TABLES OF SAFE LOADS FOR CA.MBRIA BEe­
TIONS U SED A S BEAlI4S, AND 8P ACING 

FOR CAMBRIA I · BEAMS. 

Pae:es Sf, to 143 inchai .-c. 

TA BLES or SAn LoADS A MD S PACI!iG5. 

The Tables of Safe Loads for Cllmbria ' · Beams, Chllnnels, Angles, 

T · Bllrs lind Z-Bus, give the !IIlre loads In pounds unifo rmly distrib­

uted for .11 1Uu.:a.l lpans based upon e:dreme fibre Itres5Cli of 15000 

pounds per .-quare inch. 

These loam include the weigllt of the .tcel shllpe itself, which 

should be deducted in order 10 obtain the uterolll load that it wit! 

-.afcly carry. In case the shape b used 10 support a floor, the wdght 

ot the steel, tOl;ether with th:lt of the other portions of the floo r COn­

ItrLlction, must be deducted in order to obtain the nellive load whiclt 

can be S.:J.fely sustained. Weight. of hollow t'!e floor arches and fire­

proofing mlLler;al are given on page 65, to lI'hieh should be added the 

weight of plutering, filling on top of arches and the weight of tbe 

material forming the surface of the floor, in order to obtain the dead 

load of materials in figuring fireproof floors, in addition to the Weight 

of the Iteel. 

A table of luperlmpolCd load. per aquare foot, udusive of the 

weights of materials. in a(XOrdance with the usual prlCtice for differ 

ent dasses of buildings, Is given on p. 54. 

The Tables of Safe Loads for Cambria sections used as beam. and 

tbe Tables for Spacing of Cambria ' · Beams are calculated on the .. 

SLlmption that ~r provision has been made for preventing lateral 

deflection by means of tie-rods or other bnlcel spaced at suitable dis­

tances apart; which for beams and channels sbould Dot uc:ee4 

twenty times the flange width. In cases where intermediate latertl 
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support i. not provided, the ute loads $hown in the tables InUSI be 

reduced. and for bel.ln$ and ch:l.Ilneb the amount of this reduction 

csn be determined by reference to the explanations and tablet there­

for on pages 70 and 71. 
The thrust of ftoor arches, which is wnsiderable, particula.rly in the 

case of Jong spans or distanca between tie rods, should be bleen il.to 

lICCOunt where it tcnds to produce lateral Rexure of the Hoor beam.s. 

Explanations of tbis and a formula for reducing the unit strCSlles 

{rona \·erticallc».ding, on acwun! of the additional stresses caused by 

boriwntal forces, are giyen on pa&C5 M to 69 indusiyc. 

In lOme instances the allowable deRection will govern the design 

rather than the transvene 5trength, as in the cue of beams carrying 

plutued ceilings. in which the deRection should be limited 10 -h inch 

per foot of span, or ..-1-. o{ the distance between supports in order 

to avoid cracking the plaster. 

Thil limit of deRection is indicated in the tables by full horb-ontal 

lines. the filrlres below ""hieh wrrespond to loads or spacings for the 

,iyen spans that will produce greater deflections than the allowable 

limit for plulered ceilings. 

The deflection limits of the Tables of Safe Load, ho.ve been wcu· 

lated for the total loads, including the weight of the section used as a 

beam. The superimposed live load wi!! 'not produce all of this dellcc· 

tion, and therefore the delleetion limit of the tables includes an ele· 

lIlent of lafely for the reason that the beams will be deneeted, after 

being pllt in place, brtbeir own wei,ht and that of the Iloor materials 

before the plastering is ~pp1ied. 

In cases where the dellection limits the U$C or the beam for the ute 

10aW rorresponding 10 the fibre strC15CS or the tables, the beam may be 

uied with a leu load ,ueh 15 to produ~ onllthe allowable dellection. 

The lesser load corresponding to the limit oC deflection mal be ob­

tained Cor any lpan from the Table of Safe Loadt as tollows l 
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in which 

W = Po(e load in pouruh for the limit or dellection for plastered ceil. 

ings = ,lY of the span. 

W. = Pore load of tables next above the line giving the limit of deflrc_ 

tion. 

L = length of 'l),3.n in feet corresponding to W. from the table. 

LI = length of $pan for the case under conslder:lt inn. 

This may abo be expressed loy the foUowinl: _ • 

Ruu .. 

M,,/Jill}' tAl laft /Il(ld nut a6.nu tAt Atal>}' /jIlt lIf tAt ta6/tl 6)' 

tAt 'lJ'UIYt "f IAt tllYTtsp""di"r lpan i" ftll and dividt tAt /yiN/IIN 

6)' tAt IlJllayt lIf tlu .. tt/"i,-td 'la1O. l~t 1'111111 will6t IAt YllJllin" 

Iliad tllYrllp"di"C' 111 tAt limit "f alltNIa61, dtjlu/i"" fflr Jlasltrtd 

uili"C's, 
A Table of Deflections for Cambria shapes used as be:lrn$, subjected 

10 their safe loads uniformly distributed, and acoolnpanying explana­

tions with examples, are given on pages 76 and 71. 

T" BI.ES OF SAFf. LoADS roa. I -BuMS "NO CHANNELS. 

Tablell ol Safe Loads (or all sizes and weights or Cambria I-Beams 

and eha.nneb (or the usual SpaDS, expressed in feet, are given on R es 

8( to tOO inclusive. 

TABU':S fOil. SPACING 01' CAMBIUA I-BUMs" 

Tables for Spacing of Cambria I·Beams (or a total load of 100 

pounds per square foot includiug the weight ol the iH:am, correspond 

inG to s!,ans from 4. to 36 feet, are given 011 pages 101 10111 inclusive. 

For !lny gil'en siu of beam the spacinG or diJlall«;$ from centers to 

eenters for different intensities of loading va.ries invently as Ihe load, 

10 that the .puing for any intensity of 10000ing DIlly be found from 

Ihe tabular spacing hy proportion as Rated in Ihe notes at the (oot of 

the tablC$. 
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TABLES OF SAFE LOADS FOR ANGLES, 
T-BARS AND Z-BARS. 

., 

Tables of uniformly distributed ufe loads for the uJUal sizes of 
an"les. Jll .e<:t ion~ of T-Ban and ",II se<:tions of ~tllndard Z-Bars are 
£i,-en on po.ges 114 to US- III thC$C tables the ufe lo:u.Is for equal 
leg angle:tl are givell 011 the l4Sumption that one of the legs of the 
angle u bori.«lntal and the other Ie" vertical. I II the case of angles 
",ith IInequallegs the ufe load. arc given (or both po5itions, that is , 
lO'ilh the long leg vertical and with the short leg vertical. 

The u fe loads (or T-Uars I.re given on the lISIIumption thAI. the 
Range is horizontal and the stem vertical, and (or ZoBan ,,-ith the web 

vertical. 

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

What ill the proper size of beam with II clear span of U fect to carry 
aluperhnposed load o( 80 000 pounds uniformly distributed, the de­
flection to be such as not to erack a plastered ceiling? 

From the Tables of Safe Load. (or Cambria I-Beams, pase81l. it is 
(ollnd that at6 inch standard bum of this length, weighing 60 pollnds 
pet loot, will carry a grou load of 81 910 pounds, and the weight of the 
beam itself is 60 X U = 1«0 pounds. Thus the net load may be 
30 470 pollnds, 50 that this is the proper ~:~e for the conditions named, 
as its deflection is within the allowable l imit, which is shown to be at 
a span of 80 feet as indicated by the horizontal line on the table. 

Similarly it may be found from page 9O, that a 15-inchspedal beam, 
of 60 pounds per foot, will more than Iliffice, but as this ae<:tion is not 
regularly kept in stock the standard t5-inch OO-pound beam shadd be 
ordered if prompt delivery is wanted. 

It ~y abo be found from page 92, th.oJ. an IS-inch 56·pound beam 
will amply .uffice, and as this is both stiffer and lighter thall the 15-
inch &:i pound beams, it could be used. with eoonomy if otherwi5c 
suilable for the location. 

EXAMPU It. 

What i. the pfc load for an S-inch standard I-Deam weighing t8.0 
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pounds per foot for a span of 20 (eel , the deflection to be luch as not 
to crack a plastered ceiling? 

From the T.bl~ of Safe to.ds, page 8&, it is found tlul the ufe 
load {or the beam in question ;$ 7 MIG pounds, hut Ihis value is below 
the line which indicates the IpaD corresponding 10 the allowable limit 
of deflection. 

Substitut;n!: the proper values in the formula {or obtaining the 
reduced load corresponding to the allo .... blc dellection, as I:iven on 
~ SO, we haye 

, V \v. XLI U 80xtfil 
=-~= !i)i , 

which b the we load required. 

EXA)lPLlt III. 

II 067 pound.. 

Requited the best .mln~ment or beanu (Of the floor .ystem of • 
hllilding '(0 feet wide x 88 reet deep 10 ufcly luppar! alive load of 
100 pound$ per square (001, using 10 inch tile arches rating on l2-inch 

I-Beams. 
The weight of the floor materials will be about 60 pounds per "luaJ'C 

foot, allowing 39 pounds (Ot the arch and 11 pounds (or the othet 
materials, or a total load of 150 pounlb per square foot to be carried 
by the bealM. 

From the Table of Spacing for I ·Beams ror a uniform load of 100 
pounds per square root, page 106, it is ICen that 12" atandard I·Beams 
weigbing Stl pounds per foot and spa«d i .a ted .put from center to 
center can be used with a. span of!O feet , and for . load or 150 pounds 
per Iquare foot the spacing will be 

U xl00 
~=Uteet. 

This will require one row of interior columns lengthwise of 
building. 

To support the bcsIIl$ at the cen:er of the building will require S 

line of tirder beanu resting on the columns. Assume the columns !! 
feet apart, thl1$ dividing the building into 8 bays, four on each sidt 
DC the cell tt r. 
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The load on each g irder will l>c 

.. 
! X 22 X 150 = 66 000 pound$.. 

From the Table of Safe Loads, page 89, it is found th.&t this will 
require two 16·incil .standard I·Bellml, each weiQ;hing M pollnds per 

("'-
On account of the advisability of spacing the Roor be&m. eqllaHy, 

the arran~ment outlined above would redllce tbei r distancCI to 

22 ..., 6.6 feet center to eenter,1O that In inch I·Beams, weighing 40 • 1,,"'lIds per foot, mi~htl>c used for the bod~ or the P.oor,.u may l>c 
detenn iuC(1 \>y refernllQ; to the Tableof Spacmpo( Cambroa l ·Beams, 
~ 11K, and calcul:uinl; :u before, with the rClull that the allowable 
spacing (or these rouditions is found to be 6.7 feet. The lO·inch 40-
pound learn lInder these conditions, will, however, def!ect almost to 
the .Ho,,·.ble limit (or pla..teud ceilings, besides, they are heavier 
than the 12 inch 3\.5 pound beams fi ... t considered, so that the latter 
will be the stiffer and more coonomica1. 

Altl.ough tbe load on the girder i5 110t uniformly disuihllted, but 
ron~nttated at three points between the supports, the bending 
mOlDent In this co.se will be the sallie as if tbe load were figured to be 
distributed uniformly. and for similar casH with different spacini:' 
tbe moments would be very nearly idcn:ical. 

TABLES OF MA.XIMUM BENDING MOMENT S. 

The Tables of Maximum Ikndini Moments for beams and chan· 
nels given on Ilagts 112 .nd 113 are useful in determining the proper 
section required tu support one or more irregularly located roncen· 
trated loads or various arrangements or loads to which tbe tables of 
Ale loadl uniformly diMributeJ will not a;>ply, 

The method used consists in computing Ihe ma~imum bend ing 
moment ill foot pounds resulting from the lpecified I"ading. Ihe 
proper ICCtiun corresponding to. fibre i1rC5i o( 16000 or 12500 lbs. \ 
per square inch, bein!: taken directly froln the tables without funlaer 
c:ompuUltJon. 

l 
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SAFE LOADS IN POUNDS UNIFORMLY D IS. 
TRIBUTED FOR OAMBRIA I_BEAMS. 

Safe loads below are figured for fibre stress o f 16000 pounds per 
Iquare inch. and include weight of bum. 

STANDARD X-BEAMS. 

... - 3 Inch No. B 6 . 41noh No. B 9. 

••• .. "" ... 7.' 7~ ... .~ ,o~ 

l b •. lb •. lb •. lb,. l b •. l b •. l b •. 

• UIO <18. fit., "" ,<70 iOOO ... • .... ... 4ot.f.O "'" WI ?200 7610 

• 7 , 
• 10 

11 1600 1740 1880 ... ... 827. " .. 
" 1470 1590 170> .... "" 

.,., 3170 
18 "'" 1470 to .. ..., ,,,. m. ..., 
" "'" 1371l "., 2271l "'" 2570 2720 
15 11" 1880 II., "'" "'" 

,,,. .... 
16 1100 1200 1200 1900 "'" .... "'" 17 10<0 1130 "'" 187. 1990 "., .... 
18 980 1060 115' 177. 1880 .,.. 21., 

" .30 1010 1000 167. 170> 1800 .,.. .. 880 060 10<0 1590 1800 1" 1900 

" ... '10 990 1510 1610 1710 1810 

For &afc: i();lds below the bca.vy lines. the dcBections will be greater 
than the a.llowsblc limit for pl&$lc~dceilints == Th span. 
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SAFE LOADS IN POUNDS UNIFORMLY DIS. 

TRIBUTED FOR QAMBRIA I BEAMS. 

Safe loads below are figured for fibre .tres.s of 16000 pounds per 
lIIuare inch and include weight of beam. 

- STANDARD X-BEA:MS. -...- tj Inch No. B 13. 6Inch No.BI7 . .... 9.705 1 2.205 14..705 12.205 14..705 17.2/5 ... lbe. lb •. tb". lb •. lb •. lb". 

- -, 1291l1l ",2{) 16160 111370 21S20 23280 , 10S20 tt"" "'" 1"00 "000 1_ 

0 "'" "" 107/0 12910 14210 1552{) 
7 7>70 8300 "" 11070 12160 1_ , 6450 72" "" "" 10600 11640 
9 6730 " .. 7180 88" ,m 10350 

" 61" 58" "" 7150 "~SO '310 ---
tt 4600 5280 5880 "40 7150 '460 
12 <300 .," "" 64" 71t0 71" 

" 30" 4470 -4970 5960 "'" 7160 

" 3680 4150 "" 5530 ..., 6850 
to "" .," 4310 ,'"" 5880 62" 

'" ",,0 '680 "" '''0 53130 "" " 0030 8420 3800 "'" "'" ''"'' t8 2870 "" 3500 <300 4740 6170 
19 2720 3060 "00 ''''' «" 4900 

" 2580 2900 3230 3870 4200 , ... 
21 "00 ,.,.,,, .,., 

"" 
,,.. .. " 

" 2840 "" "" 35,. "" ."" 
" 2240 "" "" 387" 87" '000 

" 2150 ",. "" 3230 "'" """ " - "" "" 3100 "" ""0 

" 1680 3230 "00 "'" "'" 3580 ., 1910 ,,,,, 
"'" 3870 ''"'' "50 

" .... . . .. . ... ,.,.,0 3050 """ " .. .. . ... . ... 20" 294" "" For safe loads below the heavyline!l, the deflections will be grcatcr 
than the allowable limit for plastered ccilin~ = m span. 



.. OAJd1)RIA STEEL. 

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

Safe below I1re fibre ,Ire" of 16000 pounds 1>1:, 
include 

STANDARD X-BEAMS . ...... .. - 7 I nch No. B 21. 8 Inch No. B 25 . 

.. ~ ,. 17.15 20 '8.00 20.26 22.76 215.28 

lb •. lb • . lb •. 'bo. lb •. lb •. lb •. 

, .,"'" 29850 821~O 40130 (2740 "'60 , 
""'" 23880 25,10 82100 .,," ''''' , """ '''''' """" ""0 

7 21670 "'30 ""0 '''''' , 18960 20060 21370 "680 , 16',. """ 19000 20160 
10 15170 ' .. 0 moo 18140 

11 I.". "'" 15540 16"o 
12 12640 ",,'" 14250 16120 
13 11670 "'" 13150 18980 

" 10830 11470 12210 12960 

" lOUD 10700 11400 12100 

16 6900 7460 8030 
11 64" 7020 ,,'" 18 6180 """ 7140 
t9 "10 "" 6770 
20 "20 5970 6480 

" 5260 50" 6120 "'" "" 8140 "" " 5020 6430 ",,, 6890 7800 7770 .," 
23 <800 61" "" "90 6980 "OJ 7890 

" '''''' "" "., "" "'" 7120 Th60 

" «" <7" 514.0 6070 64" ,,<0 "., 
26 "'" "'" 6330 6720 

6110 ',"0 
'900 ."0 

Ii 
The safe load above i saIe lo:u!. for 

crippling of web, as e~p\ained and shown on p"ges to 74 inclusive. 



CAMBRI A STEEL. 8, 
- SAFE LOADS 11\' :c'CO"iffi::S u .NIFORMLY DIS' 

TRIBUTED FOR OAMBRIA I·BEAMS. 
SAre loadS belo", are figured {or fibre IItrcu of 16 000 poulld~ per 

squatf: inch and inc:Iude weight of beam. 

- STANDARD X-BEAMS. - -- 9 Inch No. B 29. 10 Inch No. B 33. - 21 2&1 3° 18 & •• 3 • 

1
38 4 • ...... 

~~~ 
lb •. l b •. l b,. lb •. lbs . 

1- - ---I- ---, 20,60 """ "'80 33'20 .... .... .... . ... , 2237' 2<210 2_ ,.,,' .... .... .. .. 
88850 10 20'20 '"'" 24'''' 26600 """ """ 8124.0 

11 ' 8390 19810 "950 24090 ""'" 26020 ""00 """ " ,671' 18160 20'20 ""'" 21710 """ """ """ " , 5<80 16'" 18510 20880 200<' """ ,,,., 
""" 11 113811 ' SS" 11250 ",,, 18610 20<50 22310 ", .. 

" " . 20 "'00 16100 11670 11300 '9000 2033' 22370 

" ' 25110 ,- ,""" , .... '1l2OO '7890 ,"'" 21160 
11 11840 '2S20 14"" 'SSOO ,- "'" '83811 19910 
18 IU80 12110 18410 t-f.100 1(.(10 15000 '1350 18810 

IA 
"i'OOliO ""i'IDO 12710 moo 18110 '501' ,- '1820 
' 0064 '0000 '207' "'''' '3020 t-f.310 """ ' 119311 --- ----
9590 10080 11600 """ ,2<00 ,- "'" 16120 
9150 OlIO 10980 ""'" 11840 13010 '4200 "'''' 

I " "'" "'" , .... 11520 11"'" '''''' 18'00 141,. .. 8390 9000 '0060 tt040 '08511 11990 ' 3020 Imo 

" ... 8720 .... '0600 ' 0420 11<50 '2000 '''''' 
26 '14' "'" "'" 10190 '0020 11010 '2020 1""" 

II " 00 0070 "" .,10 "'" ,1100II 11670 '2'" 7190 71811 ,." .... 9300 ,"'" 11160 , .... ;,\ .. " 7510 "'" 91'0 "'" "'" ,1m' 11670 
SO 671" "'" 8050 "'" ""' ... " 10410 113811 

" I .~.~ '''' "'" "'" .. 00 "'" '''''' 1_ 

" .. .. .... " .. 8140 "'" " .. 111580 .. ... . .... .. .. 7890 "70 '''' 1_ 

For sare loads below the heavy lines, the deHeetion. will be greater 
lban the allowablc limit for plastered ~ilingtl =.tr span. 



". 

ss CAMBBIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS_ 
TRIBUTED FOR OAMBRIA I BEAMS. 

511Jc loads belQW arC figur~d ror fibre stress of 16000 pounds per 
square inch and illc!ude weight of beam. 

STANDARD BF'EC:tAL 
:I-BEAMs.. :I-SEAMS . ..... -

w_ 12 Inch No. B 41. 12 Inch No. B 1Q.5. 
-..... 

,,~ .. •• •• •• • • .. 
""" Ib,. lba. Ib,. Ib,. Iba. Ib,. Ib,. 

---- - - - -- - -- -------
" 3.,,, .""" "720 ~7810 """ "'" 571l11l 

11 "'" """ "''' 48470 46180 .- "'" 12 31970 """ "'". .... , <23'" .,," 475" I' "''' 81220 "'" 36?80 '0070 .1.., " .. l' "''''' "'" '1230 "'" "',. "'" '0760 
15 ""'" "''''' 291-40 "'" 83860 "'" 380<, 
16 "'" 25300 2'1320 29880 S1750 8371' "670 
17 22570 '"'" 2.\720 281'" 298:30 '172' 33570 
18 21310 "'" """ """ ... , "''' 31700 
19 20100 21'" 230" '51" 2073Il """ 3004' 
20 19180 .... 21"" 239" ,",,00 26960 "'" 
" 1827' 1"" '082' 2271' "100 ""'" !7170 
22 17-(40 18." 1"" 21"" 23000 "''' 25'" 
28 1_ 176(0 19010 20700 22030 "". U810 ,. 

15"" 16910 1_ 111920 21160 "'" "'" 25 15360 \\\2iif l74liJ 19T3O 2Oii2O 21570 """ 
" 14760 15610 16810 IS11110 19M' "''' 21'" 
'" 14210 160;10 16190 17710 18810 1997' 21140 

" 13700 14490 15610 17 .. 18140 ", .. """ " 13230 1"'" 15'70 1649' 17510 18600 19680 

'" ""00 18530 14570 15940 16930 17"" I'" 

" "'" 13000 WOO 15'" 16380 174.00 18410 

" 11"" "'" "'" 14940 1587' 16850 11830 
33 11010 12300 13260 14490 "390 i6340 11200 

" 11280 l 111UO 12860 .. 000 14940 15880 16180 

" 10960 11690 1"00 13000 HblO 15410 16.00 

" 10660 11270 12140 1_ 14110 1<980 15880 
For safe loads below the heavy lines, the deflections wi!! be greater 

than the allowable limit for plastered ceilings = m span. 



OAMBRIA STEEL. 8. 

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

Safe loads below are figured for fibre strtss of 16 000 pounds per 
sq~ .. re inch and include weight of bu.m. 

STANDARD XMBEAM. --
MInch No. B 53. -."... .. .. . 0 •• 80 . ,"- tbe. tbe. tbe . tbe. tbe. -

" ""'" ''''0 ""'" ".,0 76600 

II 57120 "'"0 ""'" 66070 ""'" " ,"flO '''''' 51'" .. flO .... 
" ..... """ 

,..,. ,"00 """ " .. 880 46310 49110 51910 04110 

" 41880 '32l!O "'"0 ."" '1010 

l' smo "'''0 42970 ..... .78'10 
17 36960 38140 .... 0 "'" 45010 

" .... 3flO20 ""'" """ 
.,.,. 

l' S3070 ""0 86190 88250 40810 
20 81410 """ .. 880 "'" 3S3OO 

'1 
,g,,, 

"""0 "''' 84610 36470 

" 285'" ".,. '1880 ""'" "820 

" """ "100 ll9800 '1600 3S3OO 

" 2610) 2'/010 "'" .... 81910 
25 25130 ",'"0 27500 29070 30' .. 

" 241'" .... , ..... 27950 "'''' 27 23270 24010 "'''' "'" """ " """ "150 24500 "960 27360 

" '1010 223'" 23710 """ 26(10 

" ."" 21610 """ """ "'" 
SI ."" 20910 2210) " ... 24710 

" 19630 .. '" 21490 22710 ,,",0 

" 1""0 1"" "'" """ 832\0 .. 1,,0) 19070 20220 213'7\) "'"' " 1_ ,"'" 196(0 ""00 21880 

" 17450 18010 19100 20'00 '1880 
For safe loads below the heavy lines, the deflections will be greater 

than the allowable limit for pl:l.'ltert<.i ceilings = riv spa.n. 



r ';jjl 
•• CAMBRIA. STEEL . 

SAFE LOADS IN POUNDS UNIFOR M!. Y DIS· 
TRlBUTED FOR OAMBRIA I . BEAMS . 

Safe loads below arc figured for fibre stress of 16 000 pounds ~r 
SIJ"are inch and include weight of beam. -BPEC:lA.L X-BEAM . ...... -... - lli Inoh No. B 109 . .... -
" .... •• •• 7' 7. •• 

lb, . lb,. Ib,. lb •• lb • . 

-
10 86610 "470 94390 98310 1-

\I 7'7<0 '2'" 86610 '3270 '2'<0 
I' 72101 753'lO """ '1920 85100 
I' """ 86600 72610 7_ "''' I. 61870 """ 67.20 70220 """ I' 57740 "10 Il202O 06540 681" 

16 "130 "",0 "'" 61«0 -17 """ 58220 55520 51830 60140 
I' 48120 50200 52«0 "'" "''' I' "'" 47610 "'80 517-40 538\0 
20 .(3310 "'" ,moo 4\l150 51120 

21 41240 '3081) "95<) .6810 "'80 22 89". 41120 '-"00 « 600 464.70 

" 27866 89"0 41040 42740 ... " 
" - 87600 893lIO ",ro """ " '"'' "I" 87750 """ .0800 

26 33310 '47" 86300 878\0 8"26 
27 ""'" "'10 84960 "'10 -" ","0 "'10 ..,10 35110 86510 
29 29870 31200 ""'" 33900 """ 30 28870 30100 31460 32770 """ . 

31 27840 29ISO .. 50 31710 38980 
32 27070 28270 29500 ,",,0 31960 
32 26250 27410 28600 29790 ""'" .. 25470 "'10 mOl "'10 80070 

" '"'' """ 26970 28090 29210 

" "." 25130 26220 27310 28400 
For ..ale loads below the heavy lines, the GeHcctions WIll be greater 

than the allowable l imit for plastered cdUn!:' = ... h span. 



~ 
OAlotBRIA STEEL. ., 

SAFE LOADS IN POUNDS UNIFORMLY DIS. 
TRLBOTED FOR CAMBRIA I BEAMS. 

".fe kw,d. below arc 6f/1lud for fibre $treM of 16000 plundl per 
i<l.~. re jllch and include WClilht of beam. - SPECIAL I -BEAM. - 16 Inch No. B 113 . .. -.... .0 •• 90 •• I 

'00 ... l ba. lb •. Iba. Ibl. tb •. 

" ""'" lleooJ 119960 1 .... 12?t1OO 

11 1 .... 1"''' 1""" 11 .... 116180 

" """ 96700 """ 1 .... IIl6600 

" ..... .... """ """ .,'" 
" 00100 ""'" 85600 88400 91'" 

" ,.'" moo 7'\1" ..... """ 
" 701.f.0 ".., 749'70 77 ... 7t!87I1 
17 .... "'" ""'" 72810 75180 
18 """ '''''' 66'40 .... 711100 

" ""70 61070 63'30 """ 672" 
" 611110 """ """ 61940 . 63000 

21 .... 0 """ 67120 "'" 60860 

"' 61010 "''' """ 66311l ""'" .. """ """ "". """ ..... 
" 46700 .... ."'" til'" """ .. ..... 4&110 67900 ..... 61120 .. 43170 66630 461.(0 .,,.. 49150 

" 41570 ..... ..... ..... .,"" 
" .- "1«0 "'" 66'" .... 0 .. 88700 40010 "360 62720 66070 
10 81410 l!868O "'" " ... .-
" 86l!OO "630 88700 """ 61230 

" 35070 362" 37<00 88711l .... 0 .. 34010 .,," 36350 .7." "'" .. 63010 ""0 """ ., ... 17500 .. Il!Oro "'50 .... "0 """ 166' • 

II 11170 ..... 13320 ... 1Il ..... 
f or 5A(e load5 ~lo ... the beayy linu, the deHeCiioDs ",ill be gruter 

than the alla.able limit for plastered ceilings = Tn lpan. 



~'I[ 
9. CAMBR!A STEEL. 

SAFE LOADS IN POUNDS UNIFORm.. Y DIS -
TRIBUTED FOR CAMBRIA I·BEAMS. 

S;lJe loads belo w are fi gured (or fi bre stress of 16000 pounds J>l'r 
5'luare inch and include weight o f be3.m. 

-
STANDARD I-BEAMS . ...... -

"'- 18 Inch No. B 65. 20 Inch No. B 73. .- -
" 60 " 70 " 70 76 ... 
Iba. lbs. lbl!. lb •. Ib". Ibl. Ibll. 

------------ --- ----10 94"" 99770 104470 109180 ""50 130110 ' ' '''0 

II '51'" 00100 94980 ""'" 113(11) 118280 ' 23040 

" 1&170 8314.1) 81000 00980 ,..,., IIlI"" 112780 
13 """ 767.0 "'60 "'" '"'' '00000 tGf.tto 

" """ 71260 1<"" ",., 89110 "'" " "0 
t5 62800 I 66510 "'" 72700 83170 "''' .. " 
16 68930 62360 65900 .,'" 71970 "980 "'90 
17 "46' """ 61460 "'20 73380 '6'" 79610 
IS "'" "43' _0 ""'" "'10 """ 75190 
t9 .9630 5$10 5<990 67460 .,," 69460 '"'' " 47140 .... ",,, 5<'00 62370 65060 67670 

21 «900 47510 <9760 51990 "'" 61980 "'" 22 .2IItiO 65350 moo <9'30 '6700 59140 61520 

" """ """ ..... 41470 5<," "'70 .... 0 

" 89290 41570 .3530 <5690 51980 64210 '6390 ,. '7720 "'10 61790 43670 <9'00 '2010 M140 

26 ""60 ""0 ,o180 .,990 <7980 '0010 "'"' 27 '69" 36950 38600 40440 ."" '8100 '''''' 28 3367' """ 371110 38II9IJ .,," "'" <8,,, 
" ""10 3«00 ''''''' "76" .""" """ <6670 
30 81430 """ '<8'" """ .,"" 63'70 "51 10 

31 """ 22'30 33700 "220 "'''0 4.1970 43660 
82 "660 '''00 22'" '"'' 38930 "'660 """ " 1&170 "'" 31660 """ 37SOO 894'" 41010 
36 27730 29360 "''''' 32110 36'" 38270 "'10 

" '694' 1&1" 29850 31190 "." 37'70 33670 

" 26190 27710 I 29020 303SO 36'50 36140 87590 



r" 
.CAMBRIA STEEL. " 

sAFE LOADS IN POUNDS UNIFORMLY DIg.. 
TRIBUTED FOR OAMBRIA I·BEAMS. 

Safe Joads below a~ figured for fi bre stress of 16000 pounds per 
re inch and include weight of beam. 

Ol" - SPECIAL X-BEAM. -- 20 Inch No. B 121. --.... .0 •• .0 •• 100 ... lb,. lb • . Ibe. Ib,. Ibe . 

-to 15M10 160910 166140 171370 176000 

II 142190 ,. ... t5Ul40 ,"790 '6OM' 
" ,30M' '84000 """ 142810 147160 

" 120810 12'10) '27800 131820 """' " t1t720 t 14940 ""'" 122410 126140 

" 104270 '0727' 110760 """ """ 
t6 """ 100570 '0384' 107100 110370 
t7 """ '''50 B771lO ,- ,""" 
" 86890 8999<) Il23OO 95200 98110 

" 10820 "'00 8'U40 00'00 "'" '" 78200 .,." "'"" """ ""'" 
" "'"' 7"'" 79110 "'" "000 

" 71000 73J.40 "'"' moo "'" " 68000 "'" """ 70&510 767110 

" 65170 '"'' - 71400 """ " "''' '"'' "''' 6&150 706<0 

" "'" 61800 "'" &5910 6792!! ., "'"' '0000 61530 "470 65410 ,. """ 57410 ''"'' 61200 6307' 

" "''' ",,00 ,- '0000 60000 
OJ 52140 "'" '"'' 57120 6887' 
SI "'" 51910 63500 """ 5"" 
'" ' 8880 """ 61920 "'" 66'00 

" moo """ "'" 51930 63510 .. .0000 .= .... """ 519(0 

" .. '" 45970 47470 ."'" """ .. "'"' 4.(700 46150 "'" .0060 



Ji 
•• OAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS. 
TRIBUTED FOR OAMbRIA I.BEAMS. 

Sar~ loads below a~ figu red fo r fibre stress of 16000 pounds Ptr 
square inch And include weight of beam. 

-STANDARD I-BEAM. -- -.. - 24 Inch No. B 89. 
a"or ."" • 0 •• 80 •• >00 

Iba. lb •. lb •. lb l. lb., 
-

to ' 85530 '92700 "'"'' """ 211520 ----_ .... ---
II ''''''' 175180 """" '86590 '''''' !2 154610 "i605M--- 166811} t71~O 116270 
!3 ''''''' '''''' '''''' '"'''' 16.,')710 

" ''''00 137640 142121) ""'" 151080 
15 -'i236!Kj' '!8!" IS"" IS""" 14HllO 

!6 115960 "'"'' ""'" ""'" '32200 
17 1091.(0 II"" 07040 """" IU.(2{I 
IS '""'" 107050 HOMO IW120 117511} 

" 97'" IOIt20 1047" ""'" 111380 .. 9277' "'" ... " "''',. 105760 

2! SS35I) 91760 '47'" m .. '00120 

" 84830 "'90 90'" """ ~I'(O 

" 8067' S3780 86510 "'" 91960 .. moo ""'" S2900 '56" SS," 
" 14210 77"'" 79590 82'00 84610 

" 'i'1360 7<1110 76530 7" " '81350 ., 6S'/2O 71370 """ 7602' 7.'" 
2S 662" "'" 71000 ""'" "'"' " """ "'''' 63010 70770 "'"' .. 61840 """ 66320 "'10 70510 

" '9650 '"'' ", .. 66210 """ " ", .. "'" "IS' 64140 ''' 00 33 ,- """ 60290 """ '''00 .. 54570 .... "''' 6037' 32210 

" 63010 56000 ""'" 586<, """ sa 5154.0 53630 """ 57010 '"''' Safe loads above dotted line all: greater tban safe 10ads for web crIP-
pling, as explained and shown on pages 72 Co 74 inclusive. 



CA.ld:BRIA. STEEL. •• 
SAFE LOADS IN POUNDS UNIFORMLY DIS_ 

TRIBUTED FOR OAMBRIA CHANNELS. 
Safe loads below are figured for fibre Itress of 16000 pounds per· 

:md include weight of channel. 

.1 
" " .. 
" 
"". 

STANDARD CHANNELB_ 

Inch No. C 4 Inch No. C 9. 0: Inch No. C 13. 

• 6 li.2li 6.2li 7.2li 6.li • ".6 
lb.. lb.. lb.. lbe. lb. . lb.. lb •. 

IiOO) 5570 6000 7910 9460 11100 
4050 4450 4870 63SO 7li70 8880 

6310 7400 
6410 6340 
4730 liMO 
(2\0 4930 
8790 4440 

1840 2020 8440 40-10 
1690 1860 31&0 8700 
t~ 1710 2910 3UO 
14~0 1590 2700 8170 
1350 1480 2[;20 2960 

920 1260 1390 1520 1980 2870 2770 
870 1190 1310 1430 18110 2230 2610 
820 1120 12-4.0 1350 1760 2100 U70 
770 1060 tt70 1280 1670 1990 2840 
740 1010 1110 1220 1580 18911 22211 

. .... 



_1il 
•• OAXB RIA 8TEZL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR CAMBRIA OHANNELS. 

Safe loads below an:: figured for fibre stress or 16000 pounds per 
Iquare inch and ine1ude weight of channel. 

-
STANDARD CHANNELS. -

>0- 6 Inch No. C 17. 7 Inch No. C 21. 

.".. .... • ' OA " ,.A 
-

9.7& 12J15 14.70 17.26 19.75 

lb •. lb,. Ib,. Ib,. lbl. ''''. lb • . l b •. lb., 

---- - -------------, liMO taU 015400 '7S60 '8010 180110 80100 "'" """ • 924010760 12320 ,- ,"" '''''' ,- ,- .... , 770018960
1 
t0270 11570 10710 ",., '8800 " ... ' .... 7 6600 7680 8800 "" " .. II." "830 13140 I .... • 6780 6720 7700 "'" 

..., "10 I .... 11490 " ... • 6130 5970 ... 0 "'" 7140 " .. "" '''''' ",.. 10 41i20

1

5380 6180 "'" ',"0 7870 .... "" 10m 

11 4200 .mo MOO 6310 .. " 1!700 75:10 ... "90 

" 3860 4480 5130 6790 6360 6140 '900 7600 .... 
IS ~1"illiji!lN 0iIi0 "" 6370 6370 7070 "'" " 3300 3840 «00 .... " .. "00 6910 60" "" " ~I 8580 4110 "'" <lIlO 4910 """6lil!O 6i3if 6nO' 
t8 -"'" ... "" "'" <6., 51" 6750 ... 
17 2720 3160 .... ... 8'180 "'" "" ,<to ... 
18 26" "'" .... "'" '570 .090 "., MID ""' 19 " .. """ ""0 "" 8380 8880 "., ,",0 ... .. 2310 2'" """ .. " 8210 "'" 41.fo0 .600 ""' 
21 ..., 

"" "'" "10 "'" 8510 S." " .. 4810 .. 2100 2." 2300 "., .... ... "'., " .. ' 600 .. .. ,0 2840 .... ... .,.. S200 S800 <000 ..00 

" 1801 "'0 "" 289l "'" "'" .... 8380 . 210 .. 11160 21$0 . "., 8'180 "" """ "10 .... .'" 
For safe J<Wb below the heavy lines, the deHtctinEa will be gruler 

thlUl the .Uow.ble limit for plastered ceilings = m 'pan. 

.. 



CAMBRIA STEEL. 97 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR CAMBRIA CHANNELS. 

sJe loads below are figured (or fibre stress of 16000 pounds per 
squ:ue inch and include weight o f channel. 

STANDARD CHANNELS. 

8 Inch No. C 25. 9 Inch No. C 29. 

13.76 21.26 ,. 20 2. 

."" lb •. lbl. lb • . lb •. l ba . lb •. 

• "530 24000 WHO "'" 81840 "0" , "'" 19200 '12" 23380 2M70 "43O 

• ",., 16000 17740 19480 '"'' 186" 
7 12310 18710 15210 '"''' 18200 

I_ 
S 10770 12000 18810 14610 """ "oro 
9 9670 10670 11880 1_ 14150 12600 

to 86tO Il6OO 1_ "'" 12740 "'" 
11 7880 "'" "" 10680 11580 10200 

" 7180 8000 9870 "" 10610 """ t3 "" 7880 8100 "'" 9800 "" 
" '''0 "'" 7000 """ 91" 8OtO 

" 5740 6<" 71" 7700 "" 7480 

For safe loads below the heavy lines, the defiectiolUl will be greeter 
thin the al10wllble Jimit for plastered ceilings = m span. 



9. CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS · 
TRIBUTED FOR CAMBRIA OHANNELS. 

Sale loads below are figured for fibre stress of 16000 pollnds per 
S<'juare inch and include weight of channel. 

STANDARD C HANNEL . . -.... 10 Inch No. C 33 . . ,,.. -,. 20 •• 80 so ., .... 
Ibs. lb • . lbs . Ib,. lb •. 

I' 1427' I"" 19410 "'" '46" 
II 1297' 15270 171)(0 '0020 ""110 
I' 11800 1,lIII0 16170 1Il300 .... 
IS I_ I"" 1'930 1694' I"" 
I' 101 90 12lIII0 13810 15130 176110 
15 9510 1\200 1294' 14'" 1"30 

" "" 1- 12180 10130 164110 
17 "" 98IlO 11420 ,"" 1·(490 
18 "30 ''''' 10130 12'" 13.90 

" 7510 88<0 I"'" 11590 12970 ,. 7130 "00 9700 tlOl0 12320 

" 0130 BOOO 11240 10490 11730 ,. 6490 "'" "'" 10010 11200 

" &200 1IlIlIl '44' "'" 10710 ,. 
"" 7000 "" 0180 I"" 

" 5710 6'120 1760 8810 "60 
OS 6490 6460 7460 '470 0480 ., 5280 """ 7190 8160 9130 .. 51110 BOOO '''' 797' 8800 .. t920 6790 6690 7590 8500 
30 4760 '600 "" "" 8810 

For safe loads below the heavy linel, the deflections wilt be greater 
than the allowable hmit for plastered ceihni:' = 'In span. 



()AKBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRlBUTED FOR OAMBRIA. OHANNELS. 

.. 
~e loads below are figured for fibre 5lreu of 16 000 pound' per 

I<\uare inch and include weight of ch3nnel. 

STANDARD CHANNEL. 

12 Inch No. C 41. 

20.0 " '0 •• 40 ... lb •. lb •. lb •. lb., lb,. 

!O ""'" 25600 """ 31870 &5010 

11 ""00 '.270 26120 28980 ,,"" 
" 18980 ,,"" """ " ... '''''' !3 "'" 19690 22110 2.4520 , .... 
" 16270 I"" '053' '2'" 25010 
IS 15180 17070 19160 "250 283" 

" """ 1600<) "". "9'-' 21l181l 

" 1"00 15(l6() 16900 1815' "600 

" "600 """ 15970 17710 19450 
!9 11900 18470 16120 I"" "". 
'" "'" 18300 14370 16940 17510 

21 l iI85<l 12190 1368<l 

'" I"'" 11640 15(l6() 

" 9900 111 80 12 ... 

" " .. 1007. 11970 

" 
" 13470 
rI 12970 

" I"" 29 12070 

" 11670 

For safe loads below the heavy lines, the deflections will be greater 
thin the allowable l imit {or plulered ceilings = 111" lipan. 



100 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS. 
TRIDUTED FOR CAMBRIA OHANNELS. 

Safe loads below Ilrc figuTed for fibre stress of 16000 pounds per 
square inch and include weight of channel. 

-
STANDARD CHANNEL . ..... .... 15 Inch No. C 53 . 

. - -
33 . , 4. .. , . " "'''' lbe. lb • . lb •. lbe. l b •. lbe. 

- - -- -
" .. <SO '5500 "'"' 5335' "'" 61190 

II ,,(),flO ,(1370 «930 .8500 52060 65930 
12 3"" ""'" ,utDO .«60 <7'" """ " 84100 35000 8802' "tQ.lO .. l15li .7070 
I< 31750 82IiOO 85300 38100 .0910 43710 
15 "'" "'"' .. - 35560 "'60 <0100 

16 "'" " .. " .... 3"" 85700 ... , 
17 26150 '617' 2001' 31380 38500 85900 
18 2<700 '52" '7<60 

,,.,, 81820 38900 
19 ""00 "'" 26010 .... 30140 .. " 20 ""10 "'''' 2-4710 "." "'" 30560 

21 21170 21670 285<, ""00 "'" 29'40 ,. .. " "'" ,.'" "'" ,- 278" 
23 19830 197., 21490 23100 24900 "'" .. 18520 ,'''' "'00 "'" "'" """ ,. 171" '''00 1977' 2184.0 "''' ... ., 
" 17100 17500 19010 "''' "'" "58' ., ,"60 ,'''' 18310 19760 21210 "'" " 15880 ,'''' 17650 ,''''' ... " '18" 

" 15880 15690 17040 18400 197" 21100 
30 ,- 15170 ,"'' I,.,., ,'''' 20<00 



CAMBBlA 8TEEL. 10 1 

sPAOING OF OAMBRIA I ·BEAMS FOR UNI-
FORM LOAD OF 100 LB6. PER 

SQUARE FOOT. 

proper distance in reet, center to center or Deams. 

Muilllum fibre stress 1& 000 pounds per square inch. 

- S TAN DARD J:~BEAMB. -.- 3 Inch Bo. B :So 4 Inch Bo. B 9, -• .. ••• ••• 7.0 7.0 ••• D •• 10 .. 
lb •• lbl. lb •• lbl . , ... Ibl. lbl. - --- ------ --------

• 11.0 12.0 12.0 19.9 21.2 22.5 23.8 

• 7.1 7.7 ••• 12.7 13.6 1 ... 15.2 

• ~ ,.3 ••• ••• ••• 10.0 10.6 

7 ' .6 3:"9 -.:2 ••• 6 .• 7.' 7 .• 

• 2 .• ••• ' .2 ••• '.3 ••• • •• • 2.2 2.' 2.6 ---a.9 -.:2 -.:.- --.:7 
I. I .• 1 .• 2.1 3.2 • •• 3.' 3 .• 

11 1.' I.' 1.7 2.' 2 .• 3 .• 3.1 
12 1.2 1.3 1.' 2.2 2.' 2.' 2.' 

" I.. 1.1 1.2 I.D 2 .• 2.1 2.' 

" 
.... I.. 1.1 I .' 1.7 I.. 1 .• 

16 .... .. .. .... 1.' 1.' 1 •• 1.7 

1. .... .. .. . ... 1.2 I.. 1.4 1.. 
17 .... .... . .. . 1.1 1.2 1.2 1.3 
I. .. .. .... . ... I .• I.. 1.1 1.2 
1. .... .... .... .. .. . ... I.. 1.1 .. .... .... .... .. .. .... . ... 1 •• 

}'or opaciop below the he.o .. y II .... the dell.."I" ... will be ,'e.ot<r 1M ... be 
allowable limi. fur p1u ... ~ o:o:ilin", _ 11. lpan. 

SpKlap 100 otII .. 1 ......... <Ia olload.lDj lLUy beobtalacd &-om m-Ia w.Ies &I ........ 
• In ...... II)' of Io.dbo. fro ... ",hie 

ReqUited IpaCU', _ -New i"'e ... I., 01 iiidin, X C_pttud 'padn, &om table. 



r 'Ii 
10. OA.14:BRIA. STEEL. 

SPACING OF CAMBRIA I-BEAMS FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet. center 10 center of Beams. 
Muimum fibre 5trcu16 000 pounds per square inch. 

-- STANDARD I-BEAMS. -.... - 6 Inch No. B 13. 6 Inch No. B 17. --I, ams 12.215 14.70 12.211 14.71:1 17.2Ci 

"" lb •. lb •. lba. Ibll. lb •. Ib ... --. -• 32.2 30.3 40.' .... 53.3 58.2 
5 20.6 23.2 25.9 31.0 34.1 37.2 

• 1'l3 16.1 18.0 21.5 23.7 25.9 
7 10.5 11.9 13.2 15.8 17.4 19.0 
8 8.1 •. 1 10.1 12.1 13.3 14.5 • ••• 7.2 8.0 ••• 10.1S 11.5 

10 5.2 5.8 6.' 7.7 8.5 •. 3 

11 'l3 'l8 5.3 M 7.0 7.7 
12 3.6 'l0 'lS 5.' 5 .• 6.S 
13 3.1 3.' 3.8 'l6 '5.0 6:5 
1. 2.6 3.0 3.3 'l0 U U ,. 2.3 2.6 2 .• 3.' 3.8 4.1 

16 2.0 2.3 2.S 3.0 3.3 3.6 
17 1.8 2.0 2.' 2.7 3.0 3.2 
18 1.6 1.8 2.0 2.' 2.6 2 .• 
1. 1.' 1.6 1.8 2.1 2.' 2.6 
20 1.3 1.5 1.6 1.. 2.1 2.3 

2 1 1.2 1.3 1.S 1.8 1.. 2.1 
22 1.1 1.2 1.3 1.8 1.8 1.9 
23 1.0 1.1 1.2 I .• I .• 1.8 
2' .... 1.0 1.1 1.3 1.5 I .• 
2. . ... . .. . 1.0 1.2 1.4 I .• 

26 .... . ... 1.0 1.1 1.3 I.' 
27 ",. . ... . ... 1.1 1.2 

J 

1.3 
28 .... .. .. .... 1.0 1.1 1.2 
2. .... .... .... . ... 1.0 1.1 

Fo. '\f.dn~. 1><10,. the huvr lin .. the d.ftectionl will be ,rn''' •• han the 
allow.ble ;mi. or t1a .. ered ceilingo_ J,h span. 

Spao;'.,. fo.o' .r intensities 01 10& '''I may be ob ... illed (rom ,b.,.., in .abl .. u 
follow. : 

. IDk ... itrofl""di"~ from table . Req,uu-ed 'po.ci"l" - ~I--'-(]"""d-- X eo"pute<!.P&C>"I" froID lab! •. 
e.- D' .... "r 0 '* Inl> 



OAMBRIA STEEL. '0' 
sPAOlNG OF OAMBRIA I·BEAMS FOR UNI· 

FOR M LOAD OF 100 LBS. PER 
SQUARE FOOT. 

proper distance in feet . center to center or Beams. -
Masimum fi bre Itress 16000 pounds per square jnch. 

I I &-~ ~25. iInch II o. B 21. 

! I,~. 
.". 20 ..... 20..2~ 22.7~ 2~..:a~ 
lb • . lb •. lb • . lb •. lb • . Ib,. 

• 69.0 7"6 80.3 I ."6 100.' 1100 .• 1~~! 
" 

,,"2 47.8 5 1.4 60.7 M2 6S.4 

6 30.7 33.2 35.7 42.1 4A6 47.5 50.4 

7 22.5 2M 26.2 31.0 32.S 3". 37.0 
6 17.3 l S.7 20.1 23.7 25. 1 26.7 28.3 

• 13.6 1"7 15.9 lS.7 19.5 21.1 22.4 
10 11.0 11.9 12.9 15.2 16.1 17.1 18.1 

11 ! !.~ 10.6 12.5 13.3 1"1 16.0 
12 U 10.5 11.1 11.9 12.6 
13 •. 0 ••• 10.1 10.7 
14 7.7 6.2 6.7 0.3 

I" "" 
-5.7 6.7 7.1 7.6 6.1 

16 ". "7 5.0 ••• 6.3 6.7 7. 

17 3.6 U M 

i 16 3.' 3.7 "0 
1. 3.1 3.3 '.6 

'" 2.6 '.0 '.2 

21 2.' 2.7 2 .• 3.' ' .6 ••• "1 
22 2.3 2.' 2.7 3.1 ••• '.5 3.7 
23 2.1 2.3 2.' 2 .• ' .0 ' .2 3.' 
24 1.. 2.1 2.2 2.6 2.6 3.0 3.1 
26 1.6 1.. 2.1 2.' 2.6 2.7 2 .• 

26 1.6 1.6 1 .• 2.2 2.' 2.5 2 .7 
27 1.. 1.6 1.6 2.1 2.2 2.3 2.' 
26 1.. 1.' 1.6 1 .• 2.0 2.' 2.3 
2. I.' 1.' 1.' 1.6 1.. 2.0 2.' 

FO<" "I:"inl( .. bo· . .., the dolt~ Ii"" tho oar. \¢A<l for b<ndjn~ t. .... "", .. , h~n ,h. 
oar.l""" 00" w"b crippti .... .. eIpta;,,~ .. Dd oh<rw n on pa"" 7~ U> 741"""',i . ,,. 

1'"" "li:ln~ 1><10," th" htuy J'" ... . h" deB« .,o". will I>< I=t.r thin the 
.1lo<t.bIe i .. it roor s,lutorcd «aines - .II. "1'"". 

Spaclnp lor 0 or In ' .... it ... .,lt"" inl may I>< obui ... d lrom thOH in .ab! ... .. 
100to .. , 

. . Int .... lty 01 Ioadinl 1m ... , .. ble 
Rcqmffil . pacUlI" _ N .... lDulI.itt oIloadinC X Computed apl.:lnC 'rom ,""ble. 



""IiIl 
, .. OAKBIUA STEEL. 

SPACING OF OAMBRIA LBEAJ4B FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper dblance in feet, center to center of Beams. 
Ma;umum fibre Ilreu 16000 pounds per square inch. - STANDARD :I~BEAlVI8. -.. - 10 Inch li o. B 33. -9 Inch lio. B 29 . . - -• . , •• •• .. •• • • .. 4. .. lb •• lb •• lb •• lb •• lb •• , ... , ... ,. . 

- ---------------• 3 L5 34.1 37.7 41.' .. .. .... .... . ... 
• "'. 20.9 29.8 32.7 .... .... .... 

33:9 10 20.1 21.S 24.1 26.5 20.0 28.6 31.2 

11 10.0 18.0 20.0 21.9 2U; 23.7 26.8 28.0 
I. 1M 15.1 16.8 18.4 18.1 19.9 2 1.7 23.5 
13 11.9 12.9 14.3 16.7 15.4 16.9 18.5 20 .• 
I. 10.3 ILl 12.3 13.5 13.3 14.. 15.9 17.3 
1. ••• •. 7 10.7 11.8 11.6 120'1 13.9 16.0 

I. 7 .• • •• 0.' 10.4 10.2 11.2 12.2 13.2 
17 7.0 7.' ••• ••• •. 0 ••• 10.8 11.7 
I. ••• •. 7 7.' •. 2 •. 0 ••• • •• 10.4 
1. 5]f e:o tr7 ~ 7.' 7 .• ..7 ••• • 0 6.0 6.' •. 0 ••• ••• 7.' 7.S S .• -
21 4.. ... ••• ..0 ••• D.. 7.1 7.7 •• 4.2 ... '.0 ••• ••• ••• • •• 7.0 
.3 3 .• 4.l ... '.0 4.. ••• • •• • •• •• 8.' 3 .• U 4.. ... '.0 ••• ••• •• 8.2 3.' ••• 4.2 4.2 ... '.0 ••• 
2. 3.0 3.' 3 .• 3 .• 3 .• 4.0 4.. '.0 
.7 2 .• 8.0 8.8 3 .• 3 .• • •• 4.3 4.. •• 2.. ••• 3.1 ••• 3.8 '.7 4.0 4.8 
2. ••• 2.. 2 .• 8.' 8.1 8.' 8.7 4.0 
30 2.2 2.' 2.7 2.9 2 .• 8.' 8.' 8 .• 

31 2.1 2.8 2.' ••• '.7 3.0 3.' 3.' 
82 .... .... .... . ... 2.' ••• 3.1 ••• 8S ... . .... ... . . ... ••• ••• 2. • ' .1 

Fo. "y:;l"fo bel.,.. 'he he .. ,. UQ"' the d.fte<:'ioal .. m be ,<"Ute. tUD Lbo 
ano ... ble ;"'i, Of r,:" ... d oomnS'.;J:I. >pon. 

Specillil ror 0< eo" lnl~ ... hl .. or 'Bi ..... ,. be <>blaIne<! f'OIt:lIIl .... III tabl .... 
IOllows : 

. . IlIt~uIt,.O(loodil>&from ' .bIc . 
Rfljmrai lpao,,&" - N~., "'-.I,,. or~ X Computed .~"I: ........ table. 



..,. . 

OAlltBlllA STEEL. '0' 

sPA OING OF OAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 100 LBB. PER 

SQUARE FOOT. 
proper distance in feel. cenler 10 center of Beams. 
Maximum fibre Ilres5 1 ~OOO pounds p ... Iquare inch. 

STAND A RD S PEC J:AL - X~BE.AM. X-BEAM. - 12 Inch No. B 41. 12 Inch No. B 105. -• ., .. .. 40 40 .. .0 " .. " . ". lb •. lb •• lb •. ". lb •. - ------ ------ ------ 88.4 40 .• 43.7 

" 
47.S 50.8 53.9 67.1 

11 31.7 38.5 S6.1 39.5 42.' 44.. 47.2 
20.0 28.2 30.' 3S.2 36.3 37.5 39.6 ,. 
22.7 24.. 25.9 28.3 30.' 3L9 33.S ,. 
19.6 ".7 22.3 24.. 25.9 27.6 29.1 ,. ,. 17.1 18.0 19.4- 21.3 22.6 24.. 25.4 

,. 16.0 15.9 17.1 18.7 19.8 21.1 22.3 

'7 13.3 ,4., lin 16.5 17.6 IS.7 19.7 ,. 11.8 12.l5 13.15 '4.8 16.7 16.6 17.6 ,. 10.0 11.2 12.1 13.2 ,4.1 ,4.. 15.8 .. ••• 10.1 10.9 12.0 12.7 13.6 '4.3 

., 8.7 •• 2 ••• 10.S IUS 12.2 12.9 .. 7 .• 8.' • •• ••• 10.6 11.1 11.8 .. 7.3 7.7 •. 3 ••• • •• 10.2 10.8 .. ..7 7.' 7 .• •. 3 8.8 ••• • •• .. •. 1 ----a:5 -W- 7.7 --.:r ---a:e lIT .. '.7 ••• ••• 7. ' 7 .. 8.' 8.' 
a7 '.3 ••• ••• ••• 7.' 7.' 7.8 
.8 4.. ••• • •• •. 1 • •• ••• 7.3 .. 4.. ... • •• '.7 • •• ••• • •• 
30 4.3 4.. 4.. '.3 • •• ••• ..3 . , 4.. 4.. 4.. '.0 '.3 ••• • •• so 3.7 4.0 4.. 4.7 ••• ••• • •• .. ••• 3.7 4.. ... 4.7 • •• • •• 
M • •• 3.' '.8 4.1 ... 4.7 4.. .. 3.1 ••• 3 .• ••• U ... 4.7 .. 3 .• 3.1 3.' 3.7 3 .• ... ... 

for "r.:;::t,. below tbc 1I ..... r 11_ the ddlecllo ... will bfI &ruw, thaD the 
...... bIe ,l1li. I!:tcr<d c<lli"C" _ ,"'P*"o 

SpotclDp for at ~ j"teuhico ofloadl ...... ,. be obtained r ...... ~ bI tabla .. 
10110 .... : 
R~ pod Idteasit,.OC......u,../ivn ... hloo Co cd paddcffom bIo 

• It&: - NC;I~I,. of ....,~ X lllput • ta • 



II 

'.6 CAMBRIA STEEL. 

SPAOING OF OAMBRIA I ·BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
I'ropcr dulanee in feet. center 10 center or )karol. 
Maximum 6b-re $tress 16 000 pounds per &quare inch. 

STANDARD I-BEAM . -..... .. - 15 Inch No. B 53 . -. - -• .. .6 .. .. 6 • .. lb • • IbB. lb • • Ibs . lb • • 
-

10 62.S 64.8 68.8 72.7 76.6 

11 51.9 63.6 66.S 60.1 63.3 
12 43.6 45.0 47.7 50.5 63.2 
13 37.2 3S.4 40.7 43.0 45.3 
1. S2.0 33.1 35.1 37.1 39.1 
16 27.9 28.8 30.6 32.3 34.0 

16 246 25.3 26.9 2B.4 29.9 
17 21.7 2 2.4 23.8 25.1 26.5 
18 19.4 20.0 :n.2 22.4 23.0 
10 17.4 18.0 19.0 20.1 21.2 
20 15.7 16.2 17.2 18.2 19,1 

21 14.' 14.7 15.6 16.5 17.4 
22 13.0 13.4 14.' IS.O 15.S 
23 11.9 12.3 13.0 13.7 14.6 
24 10.9 11.3 11.9 12.6 13.3 
26 10.1 10.4 11.0 11.6 12.3 

28 9.3 9.8 10.2 10.8 11.3 
.7 8.8 8.9 0.' 10.0 10.5 
,8 8.0 8.3 8.8 0.3 9.8 
29 7 .• 7.7 8.2 8.6 9.1 
30 7.0 7.2 7.8 8.1 8.6 

31 8.6 8.7 7.' 7.8 8.0 
32 8.1 8.' 6.7 7.1 7.6 
33 6.8 8.0 8.3 8.7 7.0 
34 6.' 6.8 6.9 8.' 6.6 
35 6.1 6.3 6.6 6.9 6.3 

36 4.8 6.0 6.' 6.6 6.0 
For "W:'1Ig0 bo!o .. ,h<o be"..., II .... the .,./Jectio ... will be ,",,-,e. than ,h. 

Illowabl. i ",i. for J:1a ... red 0<I1i",. ~h I~ 
SpociDp for 0 or l~uMi'; .. 01 "i may be .. bu llied rrom Iho ... in ubi .. .. 

rollo ..... ' 
·nod pidn Inl ... lity oi loadiDi r...,m table Com. ted • r tabI 

R "'I.ul • , - Ne .... [" toMily or~ X pu IpaClDi ...,m e. 



~ 
CAMBRU STEEL. ' 0 7 

sPAOING OF OAMBRIA. I ·BEAMS FOR UNI· 
FORM LOAD OF 100 LES PER 

SQUARE FOOT. 
Proper di~ance in f~t. (e llter to center or Beams. 
Muiroum fibre l l re5J 16 000 pound. per equare inch. - BPECYAL X-BEAM. -- 16 Inch No. B 109. - 00 " 70 7' • . 0 .. l b •. lb • . Ibl . Iba. l b • . -,0 80.6 00.' .... 98.S 102.2 

" 
71 .6 74.8 '78.0 81.2 .... .. 50.' 62.8 65.6 68.3 71.0 .. 61.3 53.6 55.9 .... 80.' ,. .... 40.2 48.2 60.' 52.2 ,. 3B.6 . 40.' 41.9 43.7 .... 

,. 33.8 M.3 36.9 88.4 39.9 

17 30.0 31.S 32.7 34.0 35.4 
,8 20.7 27.9 29.1 30.3 3 l.6 ,. '4.0 25.1 20.1 27.2 28.3 

'"' 2 1.7 22.6 23.6 .4.6 25.0 

" 10.0 20.5 21.4 22.3 23.2 
22 17.0 18.7 19.6 .o.s 21.1 

'3 16.4 17.1 17.8 18.6 19.3 .. 115.0 15.7 16.4 17.1 17.7 .. 13.9 ,4.6 16.1 16.7 16.4 .. 12.S 13.4 ' 4.0 14.5 15.1 
S7 11 .9 , ... 12.9 13.5 ' 4.0 .. 11.0 l Ui 12.0 12.5 13.0 .. 10.3 10.8 11.2 11.7 12.2 
90 9 .• 10.1 10.5 10.9 11.4 

., 9.0 9." 9.8 10.2 10.6 
a. 8.' 8.8 9.' 0.6 10.0 
33 8.0 8.3 8.7 9.0 8.' .. 7.' 7.8 8.' 8.' 8.8 .. 7.' 7.' 7.7 8.0 8.3 .. 6.7 7.0 7.3 7.6 7 .• 

r", -r,::"t:,. bolo_ lIM hu,,), lind the ddl..c." . Ill b. ,rute . thaa the 
...... ~ .. ia l, ~e!"td otiliDp b.J.t:.,.pt.m. 

!>pod.,.. 10< In'e.II_ of -1 b. ",,"bled r..,. 1A0M ... tabid as ...... : 
. . 1",..,.j'yGfJ,o,odi..,;&omtabLo 

a.q..u.t .~ _ 'li"i>l1_1 of ioAolillC X ComplllClbpaci,. r._ u bl ... 

... 



, 
W, CAMBRIA STEEL. 

SPAOING OF OAMBRIA I-BEAMS FOR UN!. 
FORM LOAD OF 100 LBS. PER 

BQU ARE FOOT. 
Proper distance in fed, ~nter to center of Beam$. 
Maximum fibre $\ress 16000 pounds per square inch. ...... BPEC:lAL I-BE AM: . ~ 

w_ 
15 Inch No. B 113 . -. -• '0 ,. 90 9. 100-

"" lb •• lb •. lb • • lb" , lb •• 
~ 

10 112.2 116.0 120.0 123.9 127.8 

11 92.S 95.9 99.1 102.4 105.6 
12 77.9 50 .• 83.3 86.0 88.7 
13 66.4 6S.7 71.0 73.3 75.6 
14 67.3 59.2 61.2 63.2 65.2 .. 49.0 6 1.S 53.3 66.1 56.8 

16 43.S 45.3 46.9 48.4 49.0 
17 38.S 4<>.2 41.5 42.0 44.2 
18 34.6 35.S 37.0 38.2 39.4 
10 31.1 32.1 33.2 34.3 35.4 
20 28.1 29.0 30.0 31.0 31.9 

21 25.4. 26.3 27.2 28.1 29.0 
22 2S.2 24.0 24.8 25.6 26.4 
23 21.2 21.9 22.7 23.4 24.2 
24 19.6 20.1 20.8 21.5 22.2 
2. I S.O 18.6 19.2 19.5 20 .• 

28 16.6 17.2 17.7 18.3 18.9 
27 15.4 15.9 16.5 17.0 17.5 
28 14.3 14.8 15.3 15.8 16.3 
20 13.3 13.6 14.3 14.7 15.2 
30 12.5 12.9 13.3 13.8 14.2 

31 11.7 12.1 12.5 12.9 13.3 
32 11.0 11.3 11.7 12.1 12.5 
33 10.3 10.7 11.0 11.4 11.7 
34 9.7 10.0 10.4 10.7 ILl 
36 0.2 0.' 0.8 10.1 10.4 

38 8.7 0.0 9.8 0.8 0.0 
For .f:d .... bdo", I~ h~uy Ii .... Ih~ d.S«tio ... will be ' .... 1 .. than ,b. 

allowable imi' for t .. 1ered. c:ciHn,. - c.' . pan. 
Spaci .... for (It or lnoe.wtla on,... in, may be obtained from those 10 lobi .. .. 

folio .... : 
10 .. ... ily oflOoo.dinl fl'Olll. .... ble 

Required .pad .... - New lntcnli,y of ioadi.... X Compu,cd .po.dngfrom loblt • 

. 



~ OAMBRIA. STEEL. , .. -sPAaING OF OAMBRIA I·BEAMS FOR UNI-
FORM LOAD OP 100 LBS. PER 

SQUARE FOOT. 
Proper distance in fHt, center to Hoter of BeaDlJO. 
Maximum fibre stress 16000 pound. per Iqu.~ inch. 

STANDARD X-BEAMS. - 18 Inch No. B 6.5, 20 Inch No, B 73. ---,. 60 " 70 " 70 76 • lb', lb' . the. IbB. lb •• lb, . lb •• .. - -------- 94.3 99.8 104.6 109.2 .24.7 130.1 135.3 ,. 
11 17.9 82.ti 86.3 90.' 100.1 107.6 111.9 ,. .... 69.3 72.6 76.S 86 .• .M 94.. .. 66.8 69.0 61.8 .... 73.8 77.0 60.1 .. 4&1 .... 53.S 55.7 63.6 86.4 69.1 ,. <1 •• 44.3 40.4 48.6 66.4 67.8 50.' ,. .... 39.0 40.8 42 .• 48.7 50.8 62.. 

17 32.6 34.6 36.2 37.8 43.2 46 .• 46.8 ,. 29.1 30.8 32.2 3S.7 38.15 40.' 41.8 ,. 26.1 27.6 28.9 30.2 34.. 36.0 37.5 .. 23.0 .... 26.1 27.3 31.2 32.5 33.8 .. 21.4 .2.. 23.7 ... 8 28.3 29.6 30.7 .. 19.6 20 .• 21.6 22.6 26.8 26.9 28.0 
sa 17.8 18.9 19.7 20.6 23.6 .... 25.6 .. 16.4 17.3 18.1 19.0 21.7 22.0 23.5 
SO 16.1 10.0 16.7 17.6 20.0 20.8 21.7 .. 13.0 , ... llU5 16.2 18.5 19.2 20 .• .., 12.9 13.7 , .. 3 Ui.O 17.1 17.8 18.6 .. 12.0 12.7 13.3 13.9 16.9 16.6 17.3 .. 11.2 11.9 12.4 13.0 .... 16.6 16.1 
30 10.5 11.1 11.6 12.1 13.9 I ... 16.0 

3' 0.8 10.4 10.9 11.4 13.0 13.6 14.1 .. 9.2 •. 7 10.2 10.7 12.2 12.7 13.2 
33 • . 7 • •• • •• 10.0 11.5 11.9 12.4 .. ••• •. 0 9.0 .., 10.8 11.3 11.7 .. 7.7 8.1 .." 8 .• 10.2 10.6 11.0 .. 7.3 7.7 •. 1 •. , •. 0 10.0 10.4 

~ b ocbor IDu.itl .. olloadlD&"" be oloIalaed from tJw.e IA labia .. ..... , 
InlalSiryol'-:llq rl'OClllabla . 

aoqulred opodq - New litenol.,. o(~ XC-puled.!*'_ from lable. 



-, 
no OAXBBIA STEEL. 

SPACING OF OAMBRIA I-BEAMS FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 

Proper dlslance in r~l. center 10 center or Beams. 
Maximum fibre strC$~ 16 000 pounds per ~u&re inch. - SPECJ:AL J:~BEA:M... -

W- OO Inch B o. B 121. -.- -.. 80 8' 90 ., ' 00 .. lb •. lb •. ... Iba . lb •. -10 156.4 160.0 166. 1 171.4- 170.6 

11 129.3 133.0 137.3 141.6 145.9 
I. 108.6 111.7 115.4- 119.0 122.6 
13 92.5 95.2 98.3 IOU, 104.0 ,_ 

79.8 82. 1 84.8 87.4 90., 
15 69.5 71.5 73.8 76.2 78.5 

18 61.1 62.9 84S 66.s 69.0 
17 54.1 55.7 .7 .. 69.3 61.1 
18 48.3 49.7 51.3 62.0 54.. 
IS 43.3 44.6 46.0 47.5 48.0 
20 89.1 40.2 41.5 4.2.8 44., 

21 35.5 36.5 37.7 38.S 
. 

40.0 
2. 32.3 83.2 34.3 35.4 36.6 
23 29.6 30._ 31.4 32.4 33.4 
24 27.2 27.9 28.8 29.8 30.7 
2. 25.0 26.7 26.6 27.4 28.3 

28 23.1 23.8 24.6 25.4 20.1 
27 21.5 22. 1 22.8 23.5 24.2 
28 19.9 20.5 21.2 21.9 22.5 
2. 18.6 10.1 19.8 20.4 2 1.0 
30 17.4 17.9 18.5 19.0 19.6 

31 16.3 16.7 17.3 17.8 18._ 
3. 15.3 Hi,7 16.2 16.7 17.2 
3' 14.4 14.8 15.3 16.7 16.2 
34 13.5 13.9 14.4 14.8 15.3 
35 12.8 13.1 13.6 14.0 14.4 

36 10.1 12.4. 12.8 13.2 13.6 

Spocl",. '" ",her Id,,, ... i,l .. orload ....... y boo obI_h.ed ......... ,ru.." In tabla .. 
folio .... ; 

Rcquimi .pKi"i - I HouI't O(l~:::t:&;;bIex Co"Pllud ."""i"l: from tab!.. 
c ... _.,. " 



~. 
OA.l(BBU STEEL. u> 

BPAOING OF OAMBRIA I BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, eenler to cenler of Ile:tm •. 
Matimum fibre streff 16 000 pounds per S\lu~ re inch. - STANDARD X-BEAM. -.. - 24 Inch lio. B 89. - • 0 •• 80 •• WO b .. lb •• l b • • lb •• ». lbl!. 

---
10 185.5 192.7 199.0 200.2 211.6 .......... -.. 
11 163.3 159.3 164.4 169.6 174.8 
12 12B.S ''-is":'[s-'- 138.2 142.15 146.9 
13 109.8 114.0 117.7 121.4. 125.2 

" 94.7 98.3 101.5 1047 107.9 .. '---82:5--' 8M 88.' 91.2 840 

16 72.6 76.3 77.7 60.' 82.0 
17 64. 60.7 68.S 71.0 73.2 
18 67.3 69.6 61.4 63.3 65.3 

" 51.4 53.4 56.1 60.9 58.0 
.0 40.4 4B.2 ".7 61.S 52.9 

" 42.1 43.7 46.1 46.5 48.0 

" 38.3 39.S 41.1 .... 43.7 
,S · 35.1 30.4. 37.6 88.8 40.0 .. 32.2 33.6 34.5 35.0 36.7 ,. 29.7 30.8 31.8 32.8 33.S 

' 6 27.4 28.5 29.4 30.4 3 1.3 
27 25.5 26.4 27.3 28.2 29.0 .. 23.7 I 246 25.4 26.2 27.0 •• 22.1 22.9 23.7 .1.< 25.2 
30 

I 
20.6 21.4 22.1 22.S 23.5 

31 19.3 
I 

20.1 20.7 21.4 22.0 
S2 l S.1 lS.S 10.4- 20.0 20.7 
33 17.0 17.7 IS.3 IS,S 19.4 .. 16,0 16.7 17.2 17.S 1S.3 
3. 16.1 16.7 16.2 

I 
16.S 

I 
17.3 

3. , .. 3 , ... 16,4- H~.S 16.3 
- ) '01" .,..eiir. .bo .... ,be do""" Unea ,b. ur. l<».d . rOf' &nd,n~' .... ' 1tT"!"" ,\ia:I 
.. oaf. 10&<11 Qr webc,ippi;n"'f .. p!. !1>ed .nd .... own .... ..s."" ' 070 Induoin. 

!op.ciap fOf' OIb .. Ln ........... of load"., ...... ybc obtai" r ..... ,bOM la Uobl'ifl'l . "'"'ws : I ~o ' l a""''''y " f lo.d;"&r,,,'''uohle 0,..0"& _ N ....01 0{l0;dJ X c., .. puw.h,..clDI fro ... to!>! ... 
• • or .a. 'y "I 



.. 2 CAMBRIA STEEL . 

MA XIMUM BENDING :MOMENTS IN FOOT 
POUNDS FOR QAMBRIA I-BEAMS. 

1Iatim .. IMdIIII JWi.uo~ 

'"' .. ., . ...... -- ...... .... "tipl .-. -. • .. ......... .-. • '" 
,.. ....... -... .... ,~ 

-~~ -. - ,~ Pibn Pi'i);l 
... 0- .- -1..- IUOO 1110. IHOO [\II, , .... -= If 000 lbl.. tUOlIl\ll. ...... ,.S,.lLporllt-lD.. ~ ... s,~ 

B • , 5.' "". 177' "IlO 12 50 67470 52710 
" " ,., 2400 1880 " " " "880 ",., 
" " 7.5 "'" 1880 

'" " 42 78530 61301) 
B , • 7.5 .000 "30 " " " 81070 "'" " " as "'. 8880 " " 50 86000 6"60 

" " ,., 
"" 3540 " " " ooaoo """ " " 10.5 "'lO 8750 " " 60 95730 "''' .13 5 '.75 6400 5000 "09 " OJ 10B27. """ " " ",. 7"" 56'" " " 65 113070 "." 

" " 1.(.75 8186 6950 " " 70 l1SOOO 9'1160 
" " 75 122930 '60<. 817 , 12.25 "" 7000 " " " 127730 "'" " " 14.75 1067. 8880 

" " 17.25 11000 "" BI18 " OJ 1.(0270 1_ 
" " " 145070 ""'" .21 7 " 1387. 10830 " " ., 150000 117190 

" " 17.5 14'" 11870 " " 95 "'000 " .... " " 20 16130 12000 " " 100 """ 1'<7., 

'" 8 18 ""30 WOO .65 18 55 \11870 ." .. 
" " "'." roooo 15830 " 

,. OJ 124670 '''110 " " "-" 21'" 1667. " " " 18Il030 101\180 
" " "." '2670 17710 " " 70 13"" 1_ 

.29 9 21 25200 19600 '13 '" " 156000 121~ 
" " " moo 21250 " " 70 162670 127081l 
" " 86 8613. '35" " " " 1_ 132190 
" " 35 3307. 25830 

'33 10 " 82680 "'". 8121 " 80 196470 152110 
" " " ""00 157190 

" " 86 35730 27920 " " ., 207730 I Il2291) 
" " 35 '907' 30520 " " " 214270 167(00 
" " 40 .,Z/O """ " " 100 ""'" 172500 

.U 12 81.5 ' SOOO 37500 ". " " 231870 181150 " " 35 5067' "'" " " .. 6467 • mlo " " " """ 188230 
" " 90 '''87' 1"'" 

"'" 12 .. ''''' . 6670 " " 95 256580 """. " " " "'" ."" " " 100 " .. 00 """" 



, 
CAMBRIA STEEL. 113 

MAXIMUM BENDING M OMENTS IN F OOT 
POUNDS FOR CAMBRIA CHANNELS. 

Depth 
lIuimum BendIng lI&limum Bending 

Section Weight 
1I0menl. 

Section 
Depth 

Weight 
1I0menl. 

Hum-
of 

Hum-
of ----

Ch,n-
per 

loot Ponnds. Ch,n- per 
loot Ponnds. 

bor. ne!, Pool. bor. 
net. 

Poot. 

Pibr. Fibre Fibre I Pibre 
---- StrelS StrelS -- StrelS Stress 

16000Ibs. 12 SOO Ibs. 16000 Ibs. 12 SOO lb •. 
Inche .. Ponnds. per Sq. In. per Sq. In. Inche .. Ponnd •. per Sq. In. per Sq. In. 

--------------------
05 3 4 1470 1150 029 9 13.25 14000 10940 
" " 5 1600 1250 " " 15 15070 11770 
" " Ii 1870 1460 " " 20 18000 14060 

" " 25 20930 16350 
o 9 4 5.25 2530 1980 
" " 6.25 2800 2190 033 10 15 17870 13960 
" " 7.25 3070 2400 " " 20 20930 16350 

" " 25 24270 18960 
013 5 6.5 4000 3130 " " 30 27470 21460 
" " 9 4670 3650 " " 35 30800 24060 
" " 11.5 5600 4380 

041 12 20.5 28530 22290 
017 6 8 5730 4480 " " 25 32000 25000 
" " 10.5 6670 5210 " " 30 35870 28020 
" " 13 7730 6040 ,. " 35 39870 31150 
" " 15.5 8670 6770 " " 40 43730 34170 

021 7 9.75 8000 6250 053 15 33 55600 43440 
" " 12.25 9200 7190 " " 35 56930 44480 
" " 14.75 10400 8130 " " 40 61730 48230 
" " 17.25 11470 8960 " " ~ 66670 52080 
" " 19.75 12670 9900 " " 50 71600 55940 

" " 55 76530 59790 
025 8 11.25 10800 8440 
" " 13.75 120001- 065 18 45 86530 67600 
" " 16.25 13330 10420 " " 50 92310 72130 
" " 18.75 14670 11460 " " 55 96590 75470 
" " 21.25 15870 12400 " " 60 104190 81410 , 



114 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO EITHER LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
.quare inch and include weight of angle. 

Distance belween 

snppons in 

feel. 

Section No. A 11. 
tt" x it" 

~~ __ !/_'_~~~ 
1.3 Ibs. 1.8 lbs. 2.4Ibs. 2.9 lbs. 3.4 !bs. 3.9 lbl. 

______ I_-'po~r...:f__'I._~~~~~ 

2 
8 
4 
IS 

6 
7 
8 
9 

Distance b.tw .. n 

snpporla in 

feel. 

890 660 720 860 1010 1140 
260 870 480 680 670 760 
190 280 360 4SO -wo-~ 
~ ~ ~ --sr;o- 400 460 

130 
110 
100 
90 

190 
160 
140 
120 

240 
200 
180 
160 

290 
250 
m 
190 

Section No. A 13. 
ti" X ti" 

340 
290 
250 
m 

S80 
S30 
290 
2503 

~_t_"_~~ ~ __ ~_"_ 
2.21bs. 2.8Ibs. 3.4 lb.. 4.0 lb.. 4.6Ibs. 5.l1bs. 

_____ -I---'poc:r:...:f:.::t._ ~~~ ~~ 
2 
3 
4 
IS 

6 
7 
8 
9 

10 

Distance belween 

supports in 

feel. 

770 990 1200 1400 1600 1780 
510 660 SOO 940 1060 1190 
380 600 600 700 800 890 
810 400 480 560 640 710 

260 330 400 470 630 690 
220 280 840 400 400 510 
190 250 SOO S50 400 450 
170 220 270 310 350 400 
10.0 200 240 280 320 360 

I Section No. A 15. 
2" x 2" 

~~~~~~ 
2.5 Ibs. 3.2Ibs. 4.0Ibs. 4.7 lb.. 5.3 Its. 6.0Ibs. 

__ --,-__ -!---'po"'rc..:f"'I._ ~ ~ ~ ~ ~ 
2 1020 1820 1600 1870 2180 2S8O 
3 680 880 1070 1250 1420 1590 
4 510 660 800 940 1070 1190 
5 ~~ 640 ~~~ 

6 
7 
8 
9 

10 

340 
290 
250 
230 
200 

440 
380 
S30 
290 
260 

.530 
460 
400 
300 
320 

620 
640 
470 
420 
870 

710 
610 
680 
470 
4SO 

790 
680 
600 
580 
480 

For safe load. below heavy lin ... the deflection. will be greater than the allowable 
limit for plastered ceilings ~ .h span. 



CA.lI(BRIA STEEL. no 

SAFE LOADS IN POUNDS UNIFORm. Y DI& 
TRlBUTED FOR OAMBRIA ANGLES. 

EQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO EITHER LEa. 

~ s.rcl...u k krot .... fi .... <e<t for fibre OIml or 14000 po<mdo per 
"'~ \DCII ud l..elude wcl&ht of ."llc. 

- Section No. A 41. 

-"- !i'/ :II: 1'-J:" .".. . to" I" I{" I" to" .. .. .. 3.7 1k ·USI" &.31 ... 13.11 .... 
",' ",' 

, 
"" 

I!! , - • ... , .. .,., 
~" "'" 8 '" '''' "" ,., ,.., 

• '" ... "'" 1210 ''''' • .,. 
"" '" ." UOO 

8 "" ... ... .. ,., 
~ "" ... ow .. ,., .. '" '" .. .. 
• "" .. ... '" '" " "" ,. '" 

.., '"' 
" 

,. 
'" "" .~ 800 ,. "" 
,., •• .. .. 

-- Section No. A 17. ..... 2t" :II: fi" - ~ ~ .Ji'.... ~ IA; 1...- N' ... 8.1 1M. 4.1 " 15.0n.. 15.91\&. 

I~ 
7.7 n.. ~ 

~ ~ ~ --"'-"'- --"'-"'-p!£ 
• 1011) 2100 "" "'" "'" 

..., ... 
3 "'" ,m 1110 ~" ""' """ "" • '" ''''' "" mo ,m ''''' "'" • "" .. "'" "" "., "" 1710 

• '" :00 .., 1010 "" "" "" 7 . " .. ". .., 
'" "00 "., , ~ '" -..;---....... --.ru lci70 • .., 

'" ,ro '" "' 
.., ... ,. .. '" '" .. GOO n, '" 

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

'" '" '" .. .., ow ,w 
'or oJc Iooado below boo.,..,. ru>cs the dcllectloDo will "'" cr-tcr thu lbc allowabZ. 

Ilait for pl ..... <e<t cciUnp _ .1. 1pLD-



"'" ... OAXBRU STEEL . 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

EQUAL L E Gs.. 

NEUTRAL AXIS PARALLEL TO EITHER LEG. c=tt Safe '"",dl below an~..w ror fibre ""e-. of 18000 pound. pet .,......, .... " ..... ,,,,,Iud<: ""iab, of&D&ie.. 

-
Seotion No. A 43. _ .. - -...... 21" " 21" ... 1." i" ~ I" ~ j" --... ... ...... G.t! 1M. M r... 7 ...... ... ... , --"'-"- .. , , --"'-"- -"'-"-.. . 

• ,,,. Z\:'O .U, ... CO ~ . 
3 1310 1710 "'" "'" "" "01 • .. " . >oro ''''' 2110 2:tm • '" ''''' H'" '''' 

,.., ,,,, 
• .., ... '000 

,,. UIG ,,.. 
7 '" "" '" '"" 1210 "'" • '" o. M .~ '''' -rrw-
• .~ ,w ,. .. .., 

' 000 •• M '" .. , . ... .. .. ... "" "" '" no ... •• m "" .. .." '" 
,., 

- Section No. A 19. .. - 8" x 3" -- _t'--I-"::'" f' ...ft~ i" 1 fill j" W' .... ~9 6.1 -;:9 ... - 9T T1O:4 IfF 12.1)-
UII. n •• I .. I" I. rIlL , .. I .. 

~..l!.!L ~ ~ ~ , , 
~ - --

• ... "'" .. , 0000 "., ~~ "''' " .. 3 >100 ~. ,.. ... "" "" 41\10 "'" • "" .... m> "" "'" " .. "" v. • ,,. 1010 "'" "" "'" "-'I r,,, "., 

• "'" '''' HOI ,,. 
"" 2110 m> 21~ 

7 .., ,,.. Hro "" , .. 1810 ,,,. 21-1') • ~ 9.., 1110 ''''' '''" "., 
~ :~ • ~--.F 

"""'iiOO --n7tI :--jfffi-
10 "" '" .. "'" ". " ... "'" ''''' .. "" 000 810 .. I'. U .. 12llO 1300 •• '" '" '" "" '" , .. 1100 l200 

For .. rc 1""". below ,,"vy Dftft tbe del\ectiOrul .. iII be rr-n ,bn 'he .n.:..n.blo 
lI",i, ror plutered .,,;Iinlt" _ 11, '""n. 



CAMBRIA STEEL. 117 

- SAFE LOADS rn FOUNDS UNIFORMLY DIS­
TRIBUTED FOR OAMBRIA ANGLES . 

.dl-

• • • • 
• i , ,. 

11 '" m' "" , .. 1700 '""' "" .'" ""' ,. '" ",,, >oro '"'' , .. li40 '''' »00 " .. 
" .. '"' '''' 13'" "'" 1610 " .. '"'" "'" ,. '" .. '''' "'" "" "" J610 ,,,, 

"'" " .. "" WOO uro "., '"" ""' ' 00 l i OO 

" .. no .., .. uoo ""' 1310 ""' ""' ,oro 

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



r 
u. OAKBB.IA STEEL. 

SAFE LOADS rn POUNDS UNIFORMLY DIS­
TRIBUTED FOR OAMBRIA ANGLES. 

EQUAL LEGS. 
NEUTRAL AXIS P-\RALlEL TO EITHER LEO. 

Sate 1000dl bel_ .... fi~~ f<>r libr ... _. 01111 000 poIlDd. pet 
eqnanolnch .,d Include .. e~ht oranll". 

• r.ro ,,.. " .. ,.'" ' MOO 

" "'" om "'" ... "'" • "'" "" ... ."" "'" 8 .,," '"" "'. """ ... 
• "" .un "'" ... .... "'" ~ "'" "" "" ISO> .,., .m ,<0, '"" "'" "''' ~oo "''' ,8 ''''' '"'' '''''' '"" 

.,. 
""' no • ... ,.., 

"" ... "" 

• 12910 " .. ,.., 
'''''' ,.'" 8 " .. "'" "'" l Zl8) 13710 • «'" "" tHO "'" ,."" 8 6170 ... r,oo "'" "'" • "" "'" "" ~"" "'" :I "" . ", .... ... .... 

"" .". 42]0 .. '" " .. • => .,," ~" .. '" .[,70 
'0 "'" "" ";0 "" 4110 

U ,. 
,8 ,. 
'8 

" ... ,,'"" 
"'" "'" "" 6110 

"'" .., .... 

""" " .. 111110 ... 
,,«> 

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



CAMBBIA STEEL. U9 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

EQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO EITHER LEG. 

S.fe load. b¢low Are r.auced fOT fib« 01~ 0116000 p<)<1od. per n 
"1"'"'" Incb and ioclude weia:ht of .",,1... 2f"" 

Section No. A 27. 

For •• fe I""d. b¢low h~ .. y liD .. the de8ectioo . .. ilI be ~t.r than Ihe . U""",bl. 
I .... i' rar plaotorcd c~lina:o _ ,I.'pan. 



r 
OAXDlilA STEEL. 

SAFE LOADS m POUNDS UNIFORMLY DIB­
mmUTED FOR OAMBRIA ANGLES. 

EQUAL LEGS. 

NEUTRAL AX'S ;>ARIILLEL TO EITHER LEO. 

Safe load. below ..... ~ ror /ibn sua. «14000 _!>do pa' 

oq ...... ~ lach aad l...,lade wel,b. ol ... .,l • • 

Section No. A 36. 

8" x 8" 

.,... j " h" ." U" 

For oar. l",,1k belo ... he"71l,, ~ •• he ddlec.ion .... m 1>0 ~\ ... haa the allowable 
IIalr. ror plucuod nlliap - n ......... 



OAKBRIA STEEL. 

B.,A.P'E LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR OAMBRIA ANGLES. 

-
• • • • • 
A 

2 • 4 

• • 
A 

UNEQUAL LEGS­
NEUTRAL AXIS PARALLEL TO LONG LEG. 

" . ... 

ottaI of Ie 000 pGOIDIk per 



Ii 
". CAK:BBIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRmUTED FOR OAMBRIA ANGLES. 

UNEQUAL L EGS. 

NEUTRAL AXI! PARALLEL TO LONG LEO. 

~ Safe load. below.", 6gured for fibre otrua 0116000 pound. per 
oqll1re \ncb &rid ["" Iude ..eight ofaor1e. -Section No. A 128 . Section No. A 129. ..... fi" x 1~" 3" X V ' ... -
., N'~~~~ N' I" cb" ~ ~ I" 
poN 2 .6 3.4 0 &.0 6 .7 3.1 U , .• ,. ,.8 7i hi fool. Lbo. 1110. lilt. I.. 1bo. , ... , ... , ... , ... , ... 
-~,.',.. "" "" 

.. , "" 
,., 

"" "" 
,., -

2 000 no 940 1100 1250 "no "" , .. , .. ".. ill: 3 a 5al 6'l) 730 830 no .. uro W1 IMO 
4 8()()sro470MO(l3() 000 .. ~, .. "'. "'" (; t iD -ifii' 370 410 IiOO ... oro '" "" .. 1Q!£.. , ::!OO 20) $11) 870 ... "" . ., :-m- ""' '" SO 
7 1.0 zn '" ~IO ,~ SiO'"' """"4lF "" '" '" • ,~ ". "" '" ." '" '"' '" 000 '"' roo • ". 1;\1 '" '" 

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

1. ,ro "" 
,., 

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

11 n. '" n, ", "" 100 '" ." .., 
'" ' 00 

" 100 '" 100 ,., '" '" '" 
,., .. .. . .. 

Section No. A 93. -. .. - S" X 21" 
0'''' 10" I" N' I" ~ ~ ill fto~ 1-

4./!Il'bt. 15.6 l'w. 6.6 lbl. 7.6 111L 8.0 1 .... 9,6 Jill. lOA lbo. • • ~ • ~ ~ ~ 
• 2100 "" "00 "" "'" "'" "i~ 
3 14-10 noo >100 "'" "" 

,.. "00 • "., " .. 1"" 1"" "., '"., ,.., , .. ''"' "" "" ... nro "w , ", ... , ... ,.., 
"" ""' '"., 

7 .. ;00 "' lOll) '''' "'" --,,;;;-
• ,.. .., 

'" .. -;00- 1100 ,,,, 
• ." .. .. m .. '" ' 001 ,. 

'" '" ..... '" "" .. .. 
11 '" 

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

12 .., 
'" oro '" ""' ,., .. 

-
For oJo loads bel ..... " _vy lin .. ' he ddt-clio ... will be ...... tr.hp ,b. alltnrable 

bll; for plu •• K<1 ccillnp - rtl _pan. 



OAXB:B.tA STEEL. ,., 
SA.P'E LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR OAMBRIA ANGLES. 
UNEQUAL LEGS. 

NEUTRAL AXI8 PARALLEL TO LONG LEG. 

d-s-r_ Ioado below..., 6",red ror fibre weN t:L l eooo pou",," prr 
.... h.d ...... iDclude welch. of .... 10. 

- Section No. A 151. - 8t" x 2" -1-..:!.i.!-~ ~ _!_"_I~ --'-"--... 4.6 111e. 6.6 !be. 6 .6111e. 7.6111e. 6.5111e. 9.514- 1 c:;.41111e. 
~ ~ --""'- --""'- --""'- --""'- ' . -• HID '''' ... ". "'" "'" "., • '" U"' " .. "" n" , ... ... 

• '" ... 1010 ""' "'" U., '"'" • .., 
'" '" "" "'" ---l!!L.. ~ 

• .m ,m .. "" oro ... "" i ~:r~ 
.., 

'" 
.., .. .. .., .. ... .." '" "" • l iD sao c.o ." 670 .., .. ,. ,.. '" .. .. ." .ro .. 

" 200 810 170 ." '" "" .m 
" 2tO 290 hi) ... '" 

.., 
'" 

= Section No. A 95. 

. St" x 2t" ... ... ..t:..:!:t.!....r...~~ /r' ~ ~ ~ ..... 4.9 6.1 7..2 8.3 9 .4 1 0 .4 1 l.t~ 1 2.6 18.4 
IIIe. l11e. llIe. 11>1. I~ JIll. lbe. lbe. lbe. 

- e e e ~ ~ ~ ~ ~ ~ 
• "" 

,.. 
"''' . ,,' ... .... .... "'" "" • ",. "., :!l10 "" "., "'" ... """ .... 

• "00 "" "., "" "'" 
I 

,., 
""' 

..., 
"'"' • ... ... "., u"' , .. "., "'" "., ".. 

• '" .. " .. , .. "'" , .. "" ''''' "'" 7 -i "" .. ''''' "00 "'" 
,.., """'i5iii""" "'" • """"6,0 ~ .. II)\\) 1l:JJ 1:.'lO "" "" • .., .. .., .. ''''' 
,,,, uoo ,m ,. •• '" ... '" '" .. .. , .. 

I 
u" 

" .. '00 .ro "" "" '" '" .. "" " r.o '" '" 
.., .., " . ." .. '" 

F ... ..r.1o&do below Ioea.,., ...... 1M ddecI ..... will be pulCl" lbaa lbe _Dowable 
~ for pltitend ceili10p _ Ih .,.... 



. 
'Ill 

, .. CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNlFORML Y DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTRAL AXIII PARALLEL TO LOMO LEO. d-SJ~ 1<>od. bel_.,.., tim..,.;! (01" li b..., .« as of 16000 """nd. p'" 

oq ..... e l~cb .nd include ... ij:ht of an, l • . -Section No. A 91 . ...... St" x SI/ ... - 1," L K ~ h" L .l:t'. ..r.. .JI.'C.. i"-.- 1&8 ia rtll. e .• 7.9 ., W~ 11.4 >2~ 'M '4.7 ,,~ , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. ,.- ",- .,. ,.- ,.- .... ... " ,., ,.- ,.---- ------------------ -• "'" "" ",. "" MOO "" "'" "" "" "" 3 "" am M" .." "" 4710 :'110 MOO .... "" • "" %nO ""' "'" 
.,. 

"'" ... .." ... "'" • "" "'" "'" "" "'" "" "" "'" "'" ~" 
• ''''' 1510 '''' "'" ~" = "" 'n, "'" .. '" 7 noo "00 '''' '''' "" .... "oo => "" "'" • I~ "''' 1900 I 1400 "'" ,no 19]0 ,." "" "" 9 "'jiji(i" "'i'iOO" ""OOl ""i«iJ ""i57'O -000 "'" "'" "'" ,. '" ." "" lim "'" lUi) "" "'" " .. 18';0 

n ". ... '"' ,oro noo " .. ,,.. ''''' , ... 1700 

" '" , .. '" '" , .... noo '''' """ 147(1 ''''' " .. ". ... ... ... "~ noo ,= "" "" ,. 
'" '"' '" ... ... 1010 ' M noo '"'" ". 

Section No. A 99 . ..... 4" " S'I .. -N' .t N ' ~ 1," ...t. H" -,~ ~ ~ .,,.. 
il. f.~ 7~ M .~ 11.1 ,U 13.6 , .... 'M 17.1 ,,~ , .. , .. , .. , ... , .. , .. , .. , .. , .. , .. .. -po- ,.- ,.- ,.- ,.- ,.- ,., ,.- ,. , 
-------------- - ----- - -

2 om ... "" "" ... ,.. 1810 .... .... "'" 3 "" .... .... .... ... .... , ... .... .... "'" • """ "''' >00 "" 
.,. .... .." .... MOO "'" • "" "" "" "'" "'" "'" "" .... "" "" e 1310 '''' " .. " .. ~OO "'" 

,... ,... 
"" " 00 

7 "" , ... 1510 "'" "'" .... "., "'" "'" "., • .. 11:'10 "'" "00 '''' ~ '''' "00 '"' "" 9 '" , .. '''' "" "'MOO T;ii'" "'i87ci'" "" 2i:ii"" ,. ...,.,. ... ,oro noo , .. "" "'" , ... , ... 1910 

n '" '" ... ,.., ,,. 1310 .. ID ''''' "'" "" >2 ... "" ... "' noo ,,. ". "'" '"" "" >3 .. no ." ." 1010 1110 ''''' ,,., " .. 14jO 
H ... .. " . '" ... ... noo , ... ",. "" 

F ... .. reload. below h ... wylinea the deflecti ..... will be lre_tec tban . he . 1Io .... ble 
Ii",;, for pla ste...d ceiUngo _ . 10 .~. 



CAKBBIA STEEL. ", 
SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR QAMBRIA ANGLES. 
UNEQUAL LEGs.. 

NEUTRAL AXIS PARALLEL TO LONG LEO. 

~ Sar. \000<1. below Ire ficured for fi b." •• " ... '" 16000 p""lIdo per 
..;a~ IDcb.nd Include wc",b. of IDi le. - Section No. A. 1St - .t" x 31" ..-

Ji'...-~ ~ ~ ~ __ 1_"- ~ ..... ,. "" 7.7 lbo. 9.1 It.. 10.6 IlL 11.9 I1,t. 13.3 Jk 14..7 1bo. 16.0 lbo. - -"'-"- -"'-"-~ ~ ~ ~ ~ 
• ... "'" "oo .... "'" zoo "." • "" .. ro m. MOO "'" .". " 00 • "" "'" "'" .... "'" , ... "'" , ,,~ "'" "'" "'" .... ~ WI 

• m. = ""' ".. "" => "" i I~IO "'. "'" ou. "'" zoo ..., 
,,~ ."'" . .- = "'" ". ,.. 

• "II) .,.. U"' . .- "OO 21TO %nO 

10 ..... ."" "" ."" ~ ~ --:n:;r-

U oro "" 1310 ''''1 .000 m. .'" 
" 

,~ .... . "" ... " .. . .- m • 
13 ... oro 1110 "" ... ""' .'" 
" '00 '" .000 "00 .'" .,.. M .. 

Section No. A 133 . ...... 'til x 3" .. -.... I" N' I" I." I" H" . , .. 9.1 1bo. 10.6 1bo. 11.9 1\10. 13.3 lbo. 14.7 lbo. 16.0 1\10. 

- ~ ~ ----"'~ po' ----"'~ po' 

2 ... ... "" .... "" "" 3 .... .... 'Im "00 ". .m 
• "" "" 

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

• .000 " .. ,." "'" "" "" 7 ,,<0 "" li:lO 1910 "'" "'" • nro "" "" "" " .. "., • .'" n .. "" "00 ."" HOO 
10 ---...-- --ro;;;- IZlO "" .<00 "" 
11 '" ... "00 "'. "'" .'" ,. ,ro .. 1010 1110 "" "" 18 '" '" 

.., .0» noo ",. 
" .. '" ... '" .'" "'" 
. ·or oafe loo.d. below beuy lin ... ho detlectlon. will be gul'"r,hon .he ono_ble 

II ... ;. for piaa'''rcd crilinp - . 1. IJlII.n. 



". O.A.lot:BRIA. 8TEEL. 

SAFE LOADS IN POUl>l~S UNIFORMLY DIS­
TRmUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAl.. AXIS PARALLEL TO LONO LEO. 

s.rc load. below an: fipred few fibre ."", .. of 16000 poando per 
oq...,.., incb IlJId include ... llht of lUll"' . 

• ..." • .,. 
4 ''''" • 1610 

• 
~ 
• w 

n .. .., 1110 ,m ,. ,,, ... "'" HOI ,. ,., 
'" ... "" ,. .., ,., 

'" '" 

• ""' ... • ... "''' 4 "., "'" • ,,., 2570 

• , .. "" ~'" "" ~ "" "" 2110 "'" "" 1610 ,.., 
"" • m. '''' " .. ""' 10 

n ... lim "" 1~10 ,. ,,, 
"'" "., "., ,. 

'" 
.., H", ,,,, ,. ". .. "'" HOI 

For oafe load. bol_ beavy liDes ,b. defle<:lio .. win be "ute •• han .he alLowobl. 
limi. rO<" plut ..... d .oWn" _ .l.'pu. 



CAlIlBRlA STEEL. 

~ LOADS IN POUNDS UNIFORMLY n:rg.. 
TRlBUTED FOR OAMBRIA. ANGLES. 

UNEQUAL LEGS. 
NEUTR .... l. AXIS PAR .... LLEL TO l.ONa LEO. 

I"",, of l~ 000 poundl per 

-"--" , ... 
• """ ... , ... "." "'" ",.. • """ M~ "" ... .. " Q370 

• . .., "" - ... 00" "o. • "" 0800 "" .." ",. '"'' • "" . ," ..... .,., "to ",. 
A "" r.:.G 01'" ..., 

"" "'" - '"'' '"'' .. " ..., .... 
• .... " .. ~" 

,.., 
"" .>M, ,. "" ",. 217'0 ~" "" "'" II ,. ,. 

I< ,. ,. ,.,. 

• • • • 
• 7 
8 • ,. 

II 1>'" "'" ,. ,.» ,,.. ,. 1010 '''' I< '" , ... 



r 
'" CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-

• 
~ • '0 

• 
~ • '0 

TRIBUTED FOR OAMBRIA ANGLES. 
LEGs.. 

TO LONG LEG. 
18000 pound. pel' 



CAMBRIA STEEL. 

sAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA ANGLES, 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO LONG LEG, 

W. load. bdow are filUred (or fib", stre •• of 16 0tl0 pound. per 
oq""'" inc~ .nd 1""lude weirht of.nrle, 

Section No. A 112. 

8/1 X 6" 

i" If" t" H" !" ti" i" H" 1" 

4 • 
• 
~ • •• 

11 ~640 
12 ~250 

'3 "" 
.4 "'" .. ..., 
16 
'7 •• •• 2. 

2. 
22 
23 
24 

32.iO S510 3770 
SIOO S3.'iO 30Xl 
2970 S'.!10 8-140 
2s.tO wro 3300 

.' ..... r. IOOld. below h .... ~y lin.,. the d.ft.."km. ",ill be cn:.ter than the .1I_.ble 
limi. for plu ..... d ccillnp _ ..... pon. 



'"0 OAXBBlA S TEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 

HEU'rRAL AXIS PARALLEL TO SHORT LEO. 

Safe to-do beI_ '"'" I!",",d fur fibre .tlUl 0I 1600D pound> pn' 

oq ....... Inch Ind Include wa,ht oI .... ,1e. 

• • • • 
• 7 • • "" '" ,~ '" ,. ." .., oro .. 

U ... '" om ... '" " . ... ,. SUI ,., •• ... ... ... ... 
." .. 
". ... 

For ..r. I....t. ""' ...... be&vyn...,. .bo de ft __ ..;n be...- tJou lI>e.s.-ble 
limit for pbsund ~ _ .1. lpu. 



CAllBB.I.A. STEEL. ,., 
sAFE LOADS IN POUNDS UNIFORMLY DIS­

TRIBUTED FOR OAMBRIA. ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIl PARALLEL TO SHORT LEG. 

w_ Jooo<\I bdow are fi&nrcd for fibre .~. 01 16000 p<IUIIdII pcr 
~ 1toc.1I ..... Ioclllda WflaM oI...p.. 

Section No. A 123. 
...... 2' x I '~ 2'" x Ii'" 
.. - I.··"'~·'I~·h-_~h~ , ... _ . i.: .,.. _ t: /,.- ,"--=-=--ir·-
.. "..... lU 2.7 3.3 3.9 4.4 2.2 2.8 8.4 4.0 4.6 
It r .. ~ 1M.. lb... 1.... lho. 1M.. Ilia. lb.. It... 111&. lho. 

,..n. .... n. ,..1\. ,..n. ,..n. ,..n. ,.,n. .... n. ,.,n. porn. ---- -- ---- -- - - ----
• IltiO 1 1Z-IO 1510 lrro ... '" 

,,.. 
"" '''' 

,.. 
• '" '" 1010 1170 "" ~ ... ,,,,, "., ,,,, 
• .., ... "" .. , .. .., .. "" 

,., 
"" • ~~ ~ roo .. ~ ... "" 1"10 tll0 ------

• ." "" 
.., .., 

"" .... ,,, ." .. .. 
A n" ,~ .., .. "" "" .. "" '" 

.., ,. ." .., 'w .. "" .. ... "" ." • '" '" .w "'" '''' "" "" '" .. .. 
I . ,,. 

'" .. '" .00 '"' '" ." '"' '" n "" "" n" "" .., 
'" "" "'" 

.., 
~" 

" "" 210 "" ... .. ,,., 
'" 

,., .. ... 
Section No. A 125. Section No. A 127. - ~" x tt" 21" x tt" ..... U" fll IlL.:.. '" N' II" -f:- h " ~~ -- 3.0 3.7 -!:4 6.0 , .... ... 2.0 3.2 4.0 4.7 11.3 , .. I. 1.. I.. ,M.. 1l1li. 1l1li. 1111. 1111. I. ,..n. ,..1\. ,..tL. ,..n. ,...n. .. , .. , .. , .. , ,., - - - --------- - ---------

• '"'' ",. """ 
,.., ... 1<,. ''''' "'" "'" "., • .. "'" '''' "'" "" M "'" 

,.., 
""' ~" • ,.., ... "" "" 

,.., T-" '" " .. "., ,.., 
• ... '" .. '''' WI .. '" "" lli' 1270 

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

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

'" .. ---=;;r-IW'"" .. "" ". "" oro .., 
"" .. '''' • ." .., 

'" .. .., om "" ... .. roo 
I. m ... '00 ow '" .. .. fro '"' '" g .. ... " . "" ... '" 

.., ... "" "" '" '" .., .. '" "" .. .., ... "" 
For ..cc loodt ~ hea"1 It.- lIMo delkctloDs wUl boo .,...ca-alwI the an-ah .. 

au. for pIut....d~ - . i.lpaL 



". CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORM!.. Y DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTR .... L AXIS PARALLEL TO SHORT LEO. 

Safe 1"",d. bel_.~ fia:ured for /ibre flr_ '" 16000 pour.d. per 
oqlLOre inch and ~><Iude w.i~bt "'.n/j:le. 

• 3 • • 
• 
~ 
• 10 

11 ,. 
" 14 

'" '" "" "" 
Bm 10:» 1170 1310 
11lO WO 10;0 1210 
730 8ro ~ 1110 
680 800 920 10lI0 

2 2990 86'ro 4.'m ~95() 
3 2l)O(I u:;o ~ It.lOO 
4 1500 1810 2100 :M70 
o lIDO 1470 1030 1980 

• 
~ • 10 

11 ,. 
13 
14 

... 
000 
.00 

'" 
'" "" oro ... 

000 11110 .... 
'00 '" 710 7110 

" 

1400 t500 
1330 J400 
1230 1300 
IUO l2:iO 

W!O 12:ll) 
1020 1120 

"" '''' SO> ... 



CAMBRIA STEEL. >33 

sAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR OAMBRIA ANGLES. 

• 3 • , 
6 
7 
6 • I. 

11 
19 
13 l' .. 

, 
3 • , 
6 

~ 
• I. 

11 
19 
13 
14 .. 
16 

LEG. 

.. 

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



18. CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORM!. Y DIS­
TRIBUTED FOR OAMBRIA ANGLES. dt 

UNEQUAL LEGS. 
NEUTRAL I TO SHORT LEG. 
I Itn .. 0( 16«0 pound. p.o' , , 

..... 
w_ • . ".. .. .... 
• • • • 
• ."' 7 "., 
8 "., • "., I • ... 

11 ,. , . .. ,. 
, . 
....... 

ro>. 

11 ,. ,. ,. ,. 



CAJ(BRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGs.. dI­
NEUTRAL AXIS PARALLEL TO SHORT LEa. 

_w •• ~~~~~~~~~~~.~'j'~"~""~~!"~~~~~: ..... 
.... 
• • • • , 
;{ 
• , . 

....... .. -.... ..... 
I • • • ;{ 
1~ 



, .. OA..sRIA. STEEL. 

SAFE LOADS IN POUNDS UNIFORM!.. Y DIS· 
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTRAl. AXIS PARAl.l.El. TO SHORT LEO. 

W~ I.,...ds boetow"", figuffiJ {or fibre .t ..... 01 16000 pounds P<"T 
t<ju",. Incb and I"dud~ wci,!u ola~!c . 

• 
~ • 10 

11 ,. 
ta ,. 
" 



CAldBRIA 8TEEL. 

sAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGIl. 

NEUTRAL AXIS PARALLEL TO SHORT LEG. 

~. load. ""'0., ... r;,-um:! ..... fibn IttflI of 16000 pound. pt. 

"I""" "",h amd l"dud • •• ljj;b. ofanKl •• 

Section No. A. 106. 

6" • 81" 

for ..t. loads hdow "-YJ' Ii .... ,"" dell.cd .... will .............. . baa I"" aIIoonbIoo 
limit ror pIao.crod «iliaCI' _ Ii. 'pLIO. 



... CAKBlUA.. STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRffiUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS-

NEUTRAL AXIS PARALLEL TO SHORT LEO. 

Safe loa<l_ beloW' . ... fo .... m! for 6bn _t<dl ol l (1000 poun.tJ.".. 
~..,.... .""lIanll h>cludc wel,ht ",,,,,,Ie. 

Seotion. No. A 107. 

F.,.. ...r. I .. d. bel"", ..... , Ila ... tbe .;I.lIeot ...... W'IlI be ....... 1 .. t .... a the r.n-.bI. 
tImi< for pLut ..... d ceiliDp - 11-"('&11-



CAMBBIA STEEL. '" 
sAFE LOADS IN POUNDS UNIFORMLY DIS­

TRIBU'l'ED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS-
NEUTRAL AXIS PARALLEL TO SHORT LEO. 

s.r~ toad. bel_.,.., fi,are<i (or fibre ItKII of 16000 poaDds per 

11'1""" IDch and include wei,ht ol...,.le. 

..... .. -., ... ..... 

• 6 

• 
~ , 

.0 

11 •• • s •• • 6 

•• '7 •• •• • 0 

{-i' 

Hi.O , .. ,., 

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

21 z;;.;,() .. "" 
.S "" .. "'" 

Section No. A 109. 

7" X 81" 

I" fi" 

.·.,.. .. fo I ...... beh.w h .. ~ Ii .... the deft«, ion ... ill be ,,,,,.,er ,baa ,he .1I_abL. 
U",iI (or plaItond ceiLinc. - ,t. Ip&a. 



r 
>40 CAl4BBIA 8 T E E L. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS­

NEUTRAL AX LS PARALLEL TO SHORT LEG. 

Sar. 1000dl 1><10 .. ~ 'lI"'",d for libre • • res. 0(16 000 pound. per 
"'I ....... Incb Ind include .. ~b. 01 an.l •• 

..... .... ~ 
-".. 
.I~ 

• • • ;: 
• '0 

U ,. ,. 
>4 

" ,. 
t, , . 
• 0 .. 
•• • S •• •• 
•• '7 •• 

Section No. A 112 . 

d!-! 

For oaf. load. below hu.wy line, tbe d.O~ti"". wiD be 1lK ••• r .han ,he .llo .... bl. 
Lim;. roc p[a ... ud ullin&,," _ .l. opon 



OAJdBRU. STEEL. m 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA T-BARS. 

EQUAL LEGs.. A SIof. load" belo .. are A,uf'Od for Ii"'_ m ... of 141000 poundo per 
oqu ..... incb and ,DClud .... I,b' of T·Bar. 

1"loIll jlrpll " ... I DhHRoce Deh .. -eell Supports -.. I:.. 10 Feel . , .. bIr.n..,.. .... 
i1 ~ .... r.... 1-'[, -{. ~ f '7:4. ,. u , . T , , plIO, r.o • • ••.••• 

'S''' " 11110110 .. •••• '1'181 ~ l: ll:' 'OO'~ :'I ,~I ~ ... '1"188 : fa " '1"187 " SOO 230 1~ 1-10 1:» 100 ~ . .. 
'1"189 , " 1., @ 800 2:!0 18) 100 ISO ItO 100 . ... 
'1"19" ' 0< '" ., l0i0 000 -;.;; 4\0 StOI 2!l 260 Z30 200 00 . _ 

T 37 , , ., taro 9'.XI GOO i 400 <tOO &00 'I~I !! 2.'iO __ 
T •• , , « 16<OIUI 830 fij ~ .so 43> r.o 130 300! __ 
T ., f.4 ill " 17'3l1l AIiO mol 5701 4'lO11! 1 :; ~ ~ JlO 290 
T .. .. , 

""'1''''1''''1 ~ "':~ '" ~ .. 
T •• 'x '" .. 2fi301 17~1 13101 1 seoI7:;( !..!! 680 630 .so 410 

T .7 • • .. 
SOOO:!h20 Itml 1571l 11110 ll'::~ ~!,~' WI T •• • • ,.. 4'-901IO«I,Z1OOIMO lli3013101l 10".)0. ToO 

T 7' • • '" 68OO'8'XI02930'2310 19.'JOI67\)H 1800 1Iit1 1 980 

1I:>71l14380I!!290t:!l;:J)12100ll88OIIGIO ;;;1;; 1200 1100 T .7 .J< ·X ... 
'1"108 • • ". 8t:J)1~142101$370 l:!lIl0i2-l1012110il8701 1690 1=1400 
'I'UO • , 

'" 10Il00 72JO MOO 43'J) 3GXl 3O!Il r.oo!2-IOO noo 1 UIXl 

UKEQUAL LEGs.. 
T •• ," 1), ., 47111 sI4..=!....!.!2 ·~ I$) 12J) 100

1
, ' 1- - : .. 

T •• 'J< • ,., ~" ""'I"" " .. '.,00 ''''''3'' 800
,
'" '" 3390IZlOO 1&.10 mJ;;;l-;; -;; 700 680 tm !>OJ T " "A , ,. 

=:,,00: '''1''''':;;;1~ .. n, ~ .~ ~ T e. , , J< 7.2 

'1'120 'X 'J< ,. ~ 19'.X1lUO 1150
1 

w..o "r.!,..!!.O sao 6m 4SO 

" . - I '1'180 'X , '" 4&I032302O)191016LO~1!!10! 1();, 970 880 tIOO 

'1'138 'X OJ, 18., """:''''i""I., .. ro."" ,' .... : ... p-,o ".,,'" 
'1'140 .~ 'X ... 1J.S.1D ~ ~14.J.101ml)1 ~IOI:sto~7.2 fzro~:mll l8OO I ' I I I I' I "J T169 • , ". 6671lI3780I'.1£IOI:mOI ]800l l~I142J)I I200I!!!!I_' _ '"' 
TO< , • , .. 8«10

1
6300 'IO'.IY'Al(2G80I:tlOOI:=Il101171i011610j 1~IWl 

TIOI 'X • 10.0 82tO MlIO mn 8290:mo:!3..'iO 'lJro 11m 1650 1 1371l 

I'"or oar. ado to. tlte...,hI or heuy lineo the d.~eclionl .. m boo I"ftttr thaD tbe 
allowable Ii",;, rOor plutend celli"", - III "pall-



... OAKBRIA 8'r:JIlCL. 

SAFE LOADS IN POUNDS UNIFORMLY DI8~ 

TRIBUTED FOR OAMBRIA 

Z-BARS. t, 
Saf.1oo.d. bo1ow "" ficured r"" filn _ of IS 000 __ pel' 

oq ..... h>dI r.nd laclude wdcht 0( Z-bu. 

STANDA.RD 3" Z-B,ARS. 

*-~ Sec. No. Z 6. Sec. 110. Z 9. Sec. No. Z 13 . 
• "...u. ~~~~~~ 

r. 6.71k 8" 1\1. 9.71bL 11." j_ la.6 1b1. l U I", 

-----1--'"-'--'"-'- -'"-'--"-'-~~ 
: • • 
c 
i 

.& 
n •• 

-----. .... 
• • • • 
• i 
• I. 

n ,. 
I. 
I< 

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

""" .. .. 
"" ......!!:!!!........mL -..illL....£!!L ~~ 

2910 IIG30 lI910 0&5-10 4G6O 6200 
~ 1180 ~ SII80 ~ f.:i8O 
2:270 28:!0 3010 Sj.,JO IIl3l .a7O 
2010 2M(! 2740 IIt!O 12m 1000 

:r:~==== 

For ..r.load. beJa.l>eo.YJ 11.- the delkcdc ..... m he (rUIn ,ha .. the allowable 
limit r~ pI .... cru! ceiJillp _ wi.""" ... 

For eompltt. &nd euct dlmensioDi of Z·bon '" Ne47. 



OAllBBI.A STEEL. ... 
SAFE LOADS IN POUNDS UNIFORMLY DIS­

TRIBUTED :s'OR OAMBRIA 
Z-BARS. ~ 

sot.l.,...!o 1><1_ an! IiCUm for liI",ul ... ol I6000 _I>l10 per - ~ 
Jquaff In<h .nd I",,'ude weirh! 01 Z-bu. 

• • • • • i • 10 
11 
12 
18 

" , . 
. -­... 

• • 4 • • i • 10 
11 ,. 

S " Z-BARS:,",.,.""", 

F ... oaf. load. lielow' II"",,), liD .. the <LoBed.ions will be IIft'Oler lbaa the IlIlowahla 
timic f ... plaotertd «llihp - n •• po.n. 

r ... co .. plcte and .... ..,. dime ........ of Z_b&n"" "",e ~;. 



... OAlllllRlA. STEEL . 

GENERAL FORMULa FOR FLEXURE OF BElAld8. 
NOTATION. 

A _ A"". or Scclioa In oqu .... inch ... 
II _ !)opth of C",.. Section In lDo:""" 
, _ Lenllth or Span In .""" ... 
I. _ I_,th or Span in reel. 
p _5..-10 extreme fiheollKtioa In pou ..... per~ llICh. 
Xl _ I~ 01 Center dOnrily oISeaIon r.o. u"" ... fibre ID __ 
\V _ T"",' ~. In """"d. , U"lforml, Diolribuled , Iac'IId'" 1M W~b. of Rea .... 
W, _ Tou.! Superimposed or Li..e Loo<l, In _"da, U"iformf., n ioltribuled. 
~-" _ 1'""" Wei,h. of u.&m, In poundo , Unlfunnly Outribwcd. 
w, _ ToW Salo Load, ill _ods, U.,"'""], D;atribwed. 
P _ Lood, iD pouDds, """KU"""'od at ... ,. poi .... 
y _Coellicien. ofS~h of tbe T.bIoiooi Propeni .. _ Sak Load,III __ 

for .. fi~ "reo. 0( 18000 pounaa PO' oq ...... iacb 1'0. a.p ... ofoue 100., • 
F' _ eo.fflcOenl of 5, ... "".1> of . he T abl .. of Prop ... \eo, _ Sale '--<1,.0 pO'" 'do, 

fur .. 61ft . ...... of 12 500 JlO"IIdo per oq ...... 11>Ch for .. lpu Of o ... lOoc. 
D _ Total 1.Ic1kctloa of Bu. ... iD _bel. duo 10 _ .. I .. W. 
V ..... d ~ _ OdIcctioDI oll:lcams, iD~. duo 10 .be _Chili W, • ...;! P '''pee. " .... .,. 
N _ Coefficient of Deft.cd"" of the Tablet of Proputia _ Dtftec' iOD, I .. Indoeo 

due 10" toW load 01 1 000 pour>dl uniformly distribllled for alpu 01 o~ ,_. 
N' _ Codidaot 01 Dellooctlooo 01 tlMo Tab1e5 01 PtopertI .. _ o.8e<:tloa,Ia lach .. , 

duc 10 a IUpori_poHd load of I 000 pwDdo, ..-non.tcd at tloc.kIcUc 01 
.. Buao .. i.b .. "_ or _ foot. 

H _ Cod!iclen. 01 Oelection, in incl>eo,lor fib ..... rcuol 16ooopoundo lM'r 1Iq ...... 
inch, for any _ tion no""' ... a Ika", lubjocted .o I .. -..fa Io.od U .. lfonaly 
Diotrlbuted. (s... table 1"'11"76.) 

H' _ Coo:fIklen. of Deflection. in IDcha, t. fibre 11.- 002000 pOU .... per oquare 
iRdo for""y _d.,.. .-d 01& I\t.am IlIbjeceed to III ..... load Ulltfon.lJ 
I) •• rlbute<! (Sc<o table, paa;e 715.) 

M _ T otal Ikndl"l Momen., iD 1I.(:b poouodI . d ... to the Welab. of Bca.m ud 
SuporilD_d Loood. 

I _ Mome ... o f lmen~l_in Inc!a .... A2is lIt""'Cb Caa., .... ofG .. ~i.y. 
II .. Momtal III II"' ..... I .. 1Dcha' Aois panlld 10 abo" but _ th.......p 

c,,,.er of G .... ,.)'. 
.. _ DiI.anee.ln imdtoeo. bet ...... 1It_ AHa, 
S _Section Modulus In h.eb ... . 
• _ Rodi ... orC)' ..... ti"" In Inches. 
E _ AlodW ... of Ji.IaoUci.y.l" poa.ado, per oquano IDdo (Steel _l!SIOOOOOO). 

GENERAl. FORMUL~ 

5-*1 1, _ 1 + A... ._,f[ 
pi IdX, At 21'1 

)1- X. - p S • • p - -,-- -~' Or for Sy_ecrical Staloa At - T 
F .... Bum luppotled "' boob aado aad Unlform]y Loaded: 

WI (W,+W,JI • W (W +W ' 8M SpI 8pS M- T - 8 .. - , v- - ,- - rx--T 
SAFE LOADS, I 

F _ "f .her.p_leOOO~ ..... 1_l2"'herclOR F -i 110005 

,,_ e.;s ",b"" p - 12 000 pounds and 1_12",he",(0" F' - f 12 Il00 5 

To obula .be Safe Loood. for aDJ op ... III f_. for fibre Ittul 01 11000 pouods per 
oqou ... iJICb : 

0.> • .. , W 2 160005 F 
;,;0 -.-...- '-'8--':---(: 

'fo oboaln ,h. Safe Load 10. anJ . po .. In f .... lor fibre II .... of 12600 _ndol pt:I" 
oquor. ;""b : 

Sale t..o.d _ W. _ 2 120005 r 
"'~L~- -L 



CAllilBRIA STEEL. 

oENERAL FORMULlEl FOR FLEXURE OF BEAMS. 
Continued. 
DEFLECTIDNS. 

(I ) Jko.'" ... ppotted at booh """" ... d U.II ....... I, ~: 
Dd<ctloar .... T0laI1.o:ad _ D _ _ ._ ~P _ --L~+ Wv P 

aM EI $SI 1':1 
_ ..... __ • ...__ " W,II 

J)dIectloot r .... Sopo""' .......... lAJUI - .,.... - i&i--,;:r 
(2) Da'" IOPpOrted a. bo.h e~do wi,h Iood COOIc<~lraled., .he middle: 

• PI" (,W.p 
Dcftecllon rw Total Load - D - 48lT + W"""l:r 

pp 
Dcfttctloa (0. Sopori",pOHd '-d - D, - -tSEI 

(S) Ilea", b.d .1 ..... cad . W>lUpporUd a, ,lie other .... d Unl ..... l, Loaded: 

DdeclJon r .... Total Load _ D _ i:fi _ ( WI ;£7"') p 

DtfIec,k- for Superimpoocd La.d_ Dw. _ ~~~ 
(4) Beaa Iftd at _ nd, and ....... pported at.he OIher. wllh ..... d COIOC""",,1ed 

.. tit" .... upponcd "lid : 
PII Wr' 

Dclkcdon ( .... Total Load - D - SEt + SET 

Dcn.woa (or Superimpoocd La.d - D, - ill 
6 WI' Ii (W,+W,)!' N-iiiliV-8ij:i EI . whercW_(W,+W.)_ I OOO(><:><ll>d.iaad 

1_12" 

N' _ :;;;1' w~rc P - I 000 poo.u>do alld ] _ 12" 

Tooal Dc&ecIiOil . In Incha. d ... to • a-... V .. il' ..... l, Loaded rOt a"7 IpAI> i" 

foet _ D_~_ N(Wl +_wI1U 
1000 1000 

To,a] DcilCCIIooo .... h>cha. d ... to a SuperlmpOHd Loo.d P aad !he Woich' cI. 
N'PU NWU 

Ba .. w, 100"'7 .... n In feet - D - lOOil + 1~-
• H'_ m LJ 

FOR SYMMETRICAL SECTIONS. 
Total Ddeetion, In Incha. (or afibn: ",.,.. ofl6000lbo. po'oqu.", Inch _ D _ ~ 

H' 
Total Dcl!octlon.ln I .... hco.for. fibre I"""" of121iOOLbo. pe''''Iuan: inch - D - d 

FOR UNSYMMETRICAL SECTIONS. 

Total DelLectk-. In boch ... (0' a fi bre . ...... o( lfiOOO pouJlodo po, "'I""'" inch 
H 

- D _ 2X. 
TotaL DcI_IoIl. I. IllCba. lOr a fibre olral of 12«10 1-.1.. PO' oquare inch 

- ~ .D_ 2A I 



146 CAMBRIA STE E L. 

BENDING MOMENTS AND D EFLECTIONS FOR 
BEAMS OF UNIFOR M S ECTION . 

..... W=----;l"'o- ,-,,-;"I-;L-o-a-;d-, o-in lbs. , uniformly M = Total Bending ;t\foment,in inch-lbs. 
distributed. including the weight of 1:f1t'h~fp==-Bending Moments,in inch-lbs. , 
beam. due to Weights Wt and P respectively. 

WJ =- Total Superimposed or Live I ~ Moment of Intertia, in inches1. 
Loa , in Ibs . . uniformly distributed. 1 :::::s Length of Span in inches . 

W, = Total Weight of Beam or E = Modulus of EL.Slicily, in Ibs. per 
Dead Load, in lbs., uniformly dis.. square inch =- 29 000 000 for I teel. 
tributed. W =- Total Safe Load, in lbs., un i-

P, PI, Pi' Pa = Loads. In Ibs., con· formiy distributed, including weight of 
centrated at any points. bc:am =- Total Safe Load of Tables. 

The ordinates in diagrams give the bending moments for corresponding points 
on beam. For superimposed load only. m .lke WIJ in formulz equal to zero. 

(1) Beam Supported at both ends Safe Superimposed Load. in Ibs., uni-
and Uniformly Load ed. formly distributed, W'. _ W. - W~. 

Diagram for T otal Load:­

D raw parabola having M = ~ 
(2 ) Beam Supported at bot h end s 

with Load Concentrated 

~ 
~ 
i l-i 

Diagram for Superimposed Load:-

Draw triangle having Mp = ~ 
Diagram for Dead Load similar to Case(1) 

(3 ) Beam fi xe d at one end , Unsup­
ported at th e ot her and 

Uniform ly loaded. 

~~-<,--­
I'i 
Diacram for T otal Load :"\VI 

Draw Parabola having M = "2" 

Maximum Bending Moment at middle 
of beam_M= Wl_(Wl + WI) I. 

S S 

Maximum Shear at poinl$ of IUP­
W WI + W. 

port Ie "2 - - - 2--' 
/; WI3 

Maximum Deflection - 384 Et 
6 (WI + W.)la 

384 --E- I--' 

Safe Superimposed Load, In lb •. , con­
W -W, 

centrated, p .... - '-2--' 

Maximum Bentlng ~oient at middle 

of beam _M - "4 + + 
• Maximum Shear .. t points of support­
P + W. 
- 2-' 

. PIS 5 W.13 
Max. Deflection = 48EI + 384 ~. 

Safe Superimposed Load, in Ibs., uni­

formly Gistributed, WI. = ~. - W •. 

Maximum Bending Moment at point of 
support ~ \~l = (WI ~ W.) I. 

:Maximum Shear at point of support =­
W= WI+W,. 

. Wla (WI + W.)la 
Max. Deflectton - SEl - - - Sm-- ' 



CA.IIlSRlA STEEL. 147 

BENDING MOMENTS AND DEFLEOTIONS FOR 
",,,,,;;;;,-,;B,,Ec:A,,M;;:Be;;OF UNIFORM SECTION,,' ==~ 

-w _ '1'01.1 ~ In 1'-., .. ~lron..l, M _ Total8a>dl", Momenl,ln iDdI·I'-. 
dimlbulcd, Inch • .: .. ", ,h ... el,hl or M."M,-:-8cndin. Mo",coUO,inlacb..I'-., 
b .. '" due to Wei,h .. wl.nd P rapectivol,. 

W ._ ToI~1 Superimp<locd o. Lift I _ Marne," or ... nIA, In I""hc.t. 
LoaJ In Ibt., uniformly dlotrlbu"d. 1 _ Len"" of Spo.n In Ir.ches. 

W '_ T aul W.Jahl or ilea ... o. E _ Mod,.I,.1 or E(Ulicll,. In lbo per 
1)cIo~ r-d, In /bo., uniformly dit. oqU2J"e inch _ 211000000 r,... ..... 1. 
tribclted.. W _ Total Sale Load, In /b&. ,,"I· 

P, p" Pt , p._ r-ds, In I~. , toa· 10 ... 1, dioln"buted, laclud' ... _"b. 01 
_, .. , ......... ,. t""'alS. beam _ Total Sac.. I.-d 01 T.b ..... 

TK otdhla,a UI d~ ... , &I ... the bc.du" __ uo roo- .,.,....poaodin& points 
.,. bero_. F .... .,perimpo.cd 10M ... I" .... ke W, iD l-we £qual 10 ........ 

Ii) a u", *lud.1 Onl end .... d U", 
.lIpponed . Ith. othr, with 

~
O'd Conelnlrallel 

I II Ih, Ir .. l oci , 
M 1 ; , 

: : ! . 

(0) 8 u ... Supporteel.t both nel. 
w,th Lo.d Coneln'rI,.eI .1 In, point, 

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

i ~ 
i2~~ 

Olq:", '" brS"perimpotet! Load:-

Dr ... 1 ........ le havillil M, _ P~b. 

P i ....... for Dead Load tim'L ... to 
Cue (11 

1>f .... '<I\ .. 1II Dcndiq Mom .... al point or 
W,' 

... ppon - PI + - 2-' 

::We S,.pctl"'poo~ tor:d, In 1,-.• "'"D· 
W,II ,",W(I _.) 

«bl ... ted, P, - 8ab • 
M .. lmbm Bendln, MOlD ..... Wldcr load 

_.(2Pb+ Wo!-W,.). 

• "" W !ol ..... Shear ., s..p. ...... - T + .j'-
,. W 

.'u. She .... II Sup._h_ T + , '. 
Ddlecti".. •• eI......... • r."", lefl 

o.,pport - .in ~I S "J I 
[Pb+~~'( 1tJ£.I ... ' +2iI~a.-2!)] 

..,-~ • - V---,-- - Db .. """. lrom I~I\ 
... ppert.of pOi .. , olm .. llmulII dclle<: ...... 
fOlf ... pcrimptlled Ia-d. 

Safe Superi"'poKd Load, In 1101., coo­
W,,_W.) 

otftlJ2ltd, each, P, _ --..---' 

.1a~&IIum &<>dine .Iomonc It cCl>lu 
W,' 

olbcam - p,. + a ' 
Maximum Shear ., poln,," ohuppar. _ 

2P + W. --,- ' 
M .... i"' .... Ool\ec:tiooo_ 
.. ( ) I) W,!' 

'iil! SIt-US + 1M "Ir' 



... OAKBBlA STEEL . 

BENDING MOMENTS AND DEFLEOTIONS FOR 
BEAMS OF UNIFORM SEOTION. 

W _ T obl I"""", In tbl" unlf,,",,!, M _ T<lUllknd'~Mo"'.n'. rninch·lbo, 
dis. ,lbu.ed, l .. dud,,,. Ih •• eJahl of M~I' ~I. _ Bend,", Momenu,I .. IntI>-
bea,l1. Ibo.,auetoWclshl$ \V, and P rdpe<:. iwc1r . 
• WI _ T oeal Supc:ri .. powd or Un I _ ~Iom.nt 01 In.nlo, in lneba' , 
t.o&d, I" Iboo., uni/OnrlJr dl'triboolCd. 1_ Loe,,&.h 01 s... ... In I~ 
_ W. _ Total Wcia,h. of Uet. ... or E _ . 10<1 .. 1 ... 01 EIaotki'Y. in n... pet 
1Je04 Lo.od, in n ....... lfor.IJ db.- oquanino;h _2t OOOOOOI'or . ,ecI. 
lrilioo.otd. WI _ Toeal So .. t..d. Ia 110.., .... \. 

p. P,. p •• p. _ Loado, Inrbl. , COD- ""'" 7 dittrlb.ncd. iDcll'din&" lb. ".i,l" 
........ ,ed •• anJ poi!Iw. 01 beam _ '1'_1 Sor. Loo.d of T.we.. 

Tba ordillala III diqn.m. cI" abo beDdil\,l: "",,,,c .. 11 for _poo><liq poIn,. 
01\ b...... For OUpcI;mpot.e<i lNd only • ...uc W, i .. for.,u.lc equal to KI'O. 

(7 ) a .. ", Supportd.t bolh IMt 
", ith Load. Couulrlt,d .t 
... rlouI p"inh. 

T he ,0,-1 kodinK moment •• any 
point pzOduc:ed by an the ...,l,bl. II 
eq.w 10 Ihc oum of the "'_.nll ., 
lhat poIftt produced by el.b of .he 
.... ichw .. puatdy. 

Oiocram lOr o.d Lood .1aIlor to 
Cue (1) 

The Mui",um Bondlol ~Iom.n'oc:cun 

at the pOio . wht«! the ~.rtlcaI .bear 
cq .... !. aero ud wm be at one of the 
loads P, Ph D' p. dcpcodi"lr 0_ thei. 
'_"" ud • ....,1 .... If W. i. ,...Jeeted. 

Let R _ Roaa .... ot Left Support. 

Bendl.oti: ).10"' ..... . , P-
w.ot 

lof. _ R .. _~ • 

Bendl", Mnme",.t P , _ 

[W,o,. J M,, _JU,,_ -r +l' (o,-o) , 

Beadi •• ,_ ... , .. 1'._ M .. - Roo­

l-~'" +P,(,,-I,) + P ( .. - .)J, 
Sh ..... or Reaction at Ld\ Sopport _ 

pl"'+ 1'~+ W" , , 
Shea. Or Ruc.lon 01 Rt,hl Suppotl _ 

PI,,+P.I,+PI WI r +"2' 

Dio, ....... 10' Superimpcad Lood :_ 
Onw .. h. Cue (5J lhe Qrdl .... ,. n::, 
G D aad HE ,., .. aeoti,. the bcodio, 
_mcoW due.o Jo,.d..o P, P, aDd 1'. r.· 
opec:tiYCfr. Prod .... FC"'p.maklncPC 
_ FC+ IC+JC; GO to Q ...... kln' 
QD _CD + KD + LD: .ud H E .oR. 
",.kin, RE _ HE + ME + N£. )01. 
tile poinw A. p. Q. R ud B. thea ,b. 
ordinata 1>< • ...." A B • ...t poly"", A P 
Q R B wm~.tbc """dina: ............ 
lOr cornapoodlq pol . .. 010 "'-0. 



OA..lilBR IA STEEL. 14.9 

BENDING MOMENTS AND DEFLEarION S FOR 
BEAMS OF UNIFORM SEOTION. 

W _ To.al l..oad, in lbo. , unIformly M _ Tou.l Bendl", Momen',ln i""h·1J,.. 
dloulbu.ed. ;Dcludinc .M wela;h. or M.J , M, _ llendin, MOm'''" , In inch· 
bco 1bs.,d"".oWel, h .. W .... d l'_~.i""ly. W'- To.1lI Supc:rimpoHd Or U... I _ M ...... nl "r Ine,lla. 'n Inch .. •• Lo>J. In lbo. , .... Iformly dioulbu.od. 1_ I...,nl ,h or S..,n, In inch ... 
_ W, _ T"""I WeJch. or Ba...... E _ Modulu.oI !; ''''ici,y, In lbo., per 
I)aotI Load, ill lbo.., unik>,mly dJI.. oq ..... '" Inch _ 2'1000000 !'or .. ""!. 
aihroled . W, _ Toul More Load, 1D lbo., uol· 

P P" Pt , P, - Lo&ds, III lbo. , COlI' IOtm y ditlribuled, I ... hodlq 'M we.h. <-a,ed ••• n1 po;"". of ba .. _ T ..... S. .. Load of T.bIeI. 

Th. O<di"'" in diq ...... t II"' 'M bmdia, "' .. m~" lor _--'iq poin .. 
.... bel'" For oupcri",~ load .... 1'. ,,"ke W, I .. f"",,ul& equal 10.....,. 

r:..", for Toul Load :_~w 
plfI'boIa hnill, ~I _ i2. AI.., A A! 

parallel to bUG and al a ditt.n,. 

M' _ ~;. The Vertical di ... ...,.. 

bd.cu , be po. ... bola arod U ... A A' 
Ire 1M _~ .. r .... _poadllt& 
poUIII .. botaDt. 

(0' 

"" 
~'"'" L'o, SuperimpoHd ~:­

Dn .. Iri"'" ha...u.. M _~. AIoo 

A A'po.ralLeL 10 hue aDd Ua dit .. "". 

101 ' _.j!. T Itc Vertica l dillanca be. 

' .... n the t ';""l:l .. . od line A A' .,. 
thc .. 0 .... " .. for correspoadin, poIa .. 
_ be .. . 

DIqra.ao. fot Dead t.o.d 11 .. 11ar 10 
Cue (I) 

Sofe Su","r\mpoHd Load In lbo .• "nI· 
formly distributed, W', _ t W, - W" 

D it",nce of poin .. of con".·linure r...,.,. tUPpot .. _ .21131-
M .... imum BcotdlaJ .. !"omu\ at poln .. 

of ... won _ WI _ ~ W, ) I. 
12 12 

~i"l MOllIe"" at .. Iddle 01 ........ _ 
~_~+W,)I, 

" " l'>Iuimum Sh ...... t poia .. oI ... pport_ 
W, +W, --,--' 

~+WI)I' 

"'" 

.". 
- lISlE! -

Sate Sopcri_--' Load , In 1100 .• COB_ 
.,."""oed,1', _ W, - t W" 

D istance or pol" .. of """' ... ·lIu" ... 
r10m tuppo"" _ II. 

Mu;",,,,,, 8cnd;cl Mo,,,cnl.tpolc .. or 
" w. IUpport - 8 + 12- ' 

Bendj~ Yom"'" a,.-lddIe 01 boa. _ 
PI W" 
"i + n' 

Muimu_ Shear at poln .. of oupport_ 
P + W,. , 

Pl' W 01' 
M .... Lntum DelLectkwo - 1t2£1 + 3841':1' 



100 vA..MJ3liIA 8TEJlJL. 

VALUES OF MOMENTS OF INERTIA FOR BTAND. 

1 

ARD AND CAMBRIA SECTIONS. , , .. 
r 

1 

. -
!'-,"-' 

2 
r.l'. . r 

t 

~ o_ 

fi 
. 

1 

~1 T 
J s 

-x , 

1 ".,~ 

.. 1 
. . 

-

1 

..... ,. 
A _,"+~.(b-I)+ n ' 

hoP 1.1 _ 14 
1, ... "",1-1- 12 - T' 

l' Ad.2-2_b'o + It' + ~ • e 12 :.:88 
..... , , 

SIoJ>- 0( fta"", - II: - b-c - 8 for .tandard ~d-' 

b_d_Zo. 1_ h _ ,(b-. ). 

Ib_.11 
1. _.0./ +2.(1)-. ) + y . 

,, _ [tot. + h;t + ("-'1' ~ + tt) ] -:- A. 

bd' "'-I' J. Aml- l _ 12-~ 

1', ... " .. 2_2_ i [ :lab' + 1,1+ ~] - Ax", 

b-1 1 
Slo~ or lb."," - I: - 2(1)--<) - 8 for ltando.rd _10 .... 

h_d_Zo. l - h-'lI;(b-.). 

A_ t (2Io_t). 

.'+"1-" 
.. - 21;2:0-1)" 

I, AKis 1-\ _ .C_.lI\lt .... l-{_) (-')I; 
• 

A-·elt b- I) . 

I'. "'"Is 2 _ 2 _ I(b-"')'+&I'"";(I-I)("'_>". 

1" Al:iI S _ 3 _ ~'oI.'-. 
, _b 



CA.MBRIA. STEEL. '" 
VALUES OF MOMENTS Ol!' INERTIA FOR STAND. 

ARD AND OAMBRIA SEOTIONS . 

. "\ A _lb +2 (a _ I)]1.. , 
T 2.._+(bc-I')(.~ .. , 

t\ 
.... 1 I' 

t 
1 r= =---, I h;.l_I _·bI - .... (b -21)1 . , u 

~~ 1'. Aalo 2 - 2 _ h (a + a ' ) l -l~''V- 6aI.ttI . 
. ... , , 

B ' I" Minlmum, A"lIa-ti-
l' c;ooI.r. _ l oin'" 

,~ '" 

• A_I(' t ',) t "'1, t bI{. t D'). 

:.-b--. 
.' , i.L 

3oI(h-l, l+2V .. ( .. +3ol+31,<I'-1 (1,-1) (1d-\) 

S~:~~· ~tl . . ~~~ 
a _ GA . 

I AILo I- l_ 1"(81t l, ) +,btr'~~'" _ A (a-n'l' 
, " 

• J I' A . 2-2 _ .blt _·' ,"t '" t o'h'J2b'lt (2b'+ 31, )") .. , a" 12 36 
t"" :... I <.,_1 ) [(.,-1;)1 t 2 (I, + 21) ' ] . • + Ht 

Co _ Area of head. , 

2 A _e. t t{d- k) t (h_t) (. t ~) 
( n ... 

c (2<\-k) + • (d_k)t + (h_.) ( ., + .. ' + ~) 

~ Lt .- ,. 
" 

'C~ 1* lI ' G' ( ~ +')'] ",+,',' t,Axl. l - l _c 16 + d- "2- +--,--

'f h' . ' " + :lb.' 
~ ., . !iI + _ _ , __ _ A ( ...... )1 . 

~ I' A 11 2_~+·I(lt")+'bI . 'I>'[2h"+(2II+8' 1"1 
,x 16 12 + li6 



10. OAXB:a:u. STEEL. 

PROPERTIES OF V A1UOUS SEOTIONS. I Di. tuc. tro", N • • I .. t 
• u ti ...... Ar ... , .. otlo" . A"I . '0 &'1 .. ",111., 

.r a.ctlo". A aud z, 

I " 
, -81~ ·' -a 

-,-

JdIl • "' _. 

--lmI I "'-0,' 
, 

' 1 - "f 

-~ I I 
, 

• " - Vi' - . 707 • 

"" 
d ---uk 0'-"2 

.L 

1111 "" lI, _d 

--Ur I 
bd - bt'" 

d 
"1-1' 

-

~r " "" " - y'~ 

-



OAMBRIA STEEL. '"~ - PROPERTIES OF VARIOUS SECTIONS. 

-
I 

MDm. "t or I". rlil. S.olio" MDdul~ •. R,diu.orQyration. 

, s_ ..!.. .-~ " -
I 

.' .' v'~ _.2S9a fi ..-
-

.' . ' • .. -, v"i _~77. 

-
I I 

.'- 1,' 0'- 0,' -V0' + 0,' -,-,- -..- " 
-

. ' .' -_._- .... -----= _ .11&0' 

" 'y' 1"12 

"'. "'. - -' - -."'" -,,- -.- y12" 

.... "'" 
, 

T -,- v' s - .li77d 

bd'-b,d,' bd'-b,d,' I b(ji 1>Id,' 

" --..--- ' i:2"(iid:. b,d,) 

"". ..... '" Glbl + d') G ybl"""+"<l"- y s(bi+di) 



164 OAMBRIA STEEL. 

PROPERTIES OF VARIOUS SECTIONS. 

Sections. 

;/?J --t-- ----- -- -
;--b-.. 

1 0 1 
.to _t 

~T 
-'-~~-f 

~
-

1 ----,.-

-- --- b---- --f.~ 

Area of Section. 

A 

bd 

bd 
2 

bd 
2 

" d
2 

893d' 8- · 

b+~ d 
2 . 

I 
Distance from Neutral 

Axil to Extremities 
of Section. 

x and Xl 

d cos a +bsin C1 
%1- 2 

d 
x =g 

d 
x1 - "'2 

2d 
x = s,;- = .212d 

XI = (3.- - 4) d = _288<1 
6 .. 

x =b+2bl • .'!_ 
b + bl 3 

b l + 2b d 
%1 - b + b

l 
• S 



~ 

OAlllB.BIA. STEEL. . .. 
PROPERTIES OF VARIOUS BEOTIONS. 

Mo",.nt., I •• rti •• Sution Mod. l ... Rld i •• or Gyrl ' ion, , S __ L. __ ,1-{_ 
" 

.. C"""" + 11',.,.0 .) 
db (dOoo.'.+~) ! ",oo.'. + bltADi, 

u T <1 ..... +1;., ... " 

... 
I 

... , 
-.. - 2 4- via _.23&1 

'" ... , 
-.,- u V,- _.«l8d 

"" .. , 
&i" _ .0Dd< If" - .098<P .. 

·(~_.M' {do........:lL' ) • (01 ...... , · ) _ 0IlS~ "' ..... :n ----.r- ' d • 

~. d' _ .oo7d' "'-&&. _v'~'d_ 1S2d 

'"'' 
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PROPERTIES OF VARIOUS SECTIONS. 

Soction •• 

---ffir· 
.. ~C~TI ~ __ L 

-.--~:[ \fl_L 

Aro. of aoolion. 

A 

8 "2 dl tan. aoo - .866d2 

s 2 d2 tan. 30" - .8€6dl 

2d' tan. 221° - .828d' 

.. ~d _ .785 bd 

td + 2b' (s + n') 

td + 2b' (s + n') 

td + b' (I + n') 

td + b' (s + n') 

I 
Distance from Neutral 

Axi. to Edrem i ties 
of Section. 

x and Xl 

d 
Xl z:::D "2 

b 
Xl=2 

d 
X1 -"2 

x~ [b's+ ~+ .!. (b-t)1 
~ S 

(b +~t)]+ A 

xl~b-x 



CAllBRIA STEEL. '.7 
PROPERTIES OF VARIOUS SEOTIONS. 

-lIII o",e~t of IB,..til. 

I 
Seelin Modulul. Redin otO,.elio,. 

, 5 __ '_ .-vi " 
A [ dS (1 + 2 cost 00"')] ' ["'+''"'''''''] j ~,~ f1+20;,0.i1/O" 12 4 ~" 'lIP "6 4 .,...30' _ .12<1 4"..30' \ 8 -.... _ .26-Id 

~[!.(l4:!.C;':~] ~ [~"'8O")] __ , _ ~ I + 2 c"" 30" 
" 4 000 so<> 4 c008O" 3 

_ .06<1' _ .i()ld' _ .2&ld 

-
A Cd' (I.±.!CW22tO)J 
12 - 40;,0.i"l.!t" 

~ (dO + 2 oW 22tO)] 
6 4 coo 2:2tO 

__ , __ {1+2.,...mo 
4 coo 221°\ --, --

-.~. _ .109<1' _ .2:l7d 

-"'!' _ .049bd' .~. _ .00000t 

I 

, 
M .-

.!. [ bd'- 1. (b' _1'1] " ·- { f " " T 

1. [ bI(d- hJ+h' 

" .-{f " +f(b'- t' >] 
T 

1. [WI _1. (h' - I')J " >IT 
1~ 8C T r _ A 

1. [20bl+lt'+~ (~i.......(')J , .--..rX-l _ 
b_. -h' 

.-
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-PROPERTIES OF VARIOUS SEOTIONS. 

I Area o~ section,l D,"tlnco fr.", H •• tral 
S , dion,. 

Axi. to Ext remit ... 
of SectiolL 

x ~nd X, 

.:~1' 
-

bd_h(b_ t ) 
, 

"' -Z 
",I- '1 

I J_ _ 

N -~ -----~- -r bd_h (b-.J 
, 

l' h .i. 
""-'2 

. d 

.. ;-
1 'l*ij-'~· bd-h (b- I ) 

, 
X'-"2 

" 

'~r 
zoo. + hIt 

. :~.,- _ .. !'-- - : bd_h(b_.) 
x_~ 

r :--d- : . x, _ b_x 

. ,til td+o(b_t) 
, 

. " " -2" 
'.t.~_ _ ___ 

'~r ··,lJLt,·L <l·I+ .. (b 'I 
bo + hI x _ 2A 

.1... J x, _ d_x 

i'~~~ bs+h.+b,.. 
.dt +''(1)-1) +1{b,-t)f2d--<) 

x_ 21\ ' 

.J. . L I, _d_1 

'1M.~ I .--1- .. t . : .• 
b (. + . ) 3bot +8tbfd+I+III' r-l ){h+3sl 

" h >0+ --,--' I M 
L .. I . x, _ d _ 1 

"";'i-



CAllBRIA. STEEL. ". 
PROPERTIES OF VARIOUS SEOTIONB. 

li'I omo~1 or lurt; •• Socliol M~ ~IU.I II .din or GJ •• tioft. 

1 
s __ 

,-~ ., 

.... 101 !Io ,) "" "(b .) ~-lil~ -tl 

" " ' U[W - flo 1)1 

:!It>" + 1\11 , 21b1 + b,1 :bb" + btl ---,,---- --",- ' 12 ~ -1i(1o I)l 

-
bdl_lol (b_l) ~~(Io_ I) m • - " " 

2ob" + hl" _ A~' 1 

~ , Ii _I 

. 
Id" +"(b .) ~"Jb-I) I idi + .. (:t-=%r 

" " ' lif;;I+I( I) 

~I,I+b;"- (b t) (X- I)~ 1 r.Ili+bli ~b _t) (. ,)' , d-I< , S( + lit) 

",,"+~., ' 

" 
t j{1 ,)' r"I+b,I''-(b tHI , ), , 1 --I (t. + hI + IiIlj 

(b, -I) (I, - .)1 d_1< 
(b, '\i"' I)!] i - - -,--- - -,i&:+ +'il) 

41»"4 hi (~_A(._I)t 
, 

~ " .-=-i" 



CAMBRIA.. STEEL. ••• - PROPERTIES OF V ARIOUS SECTIONS. 

- Momut or lul1i •. S,eliu M ~d~IU'1 Hadi . , or G, r.lioft . 

, s _ _ 
. -~ " 

WI_ bi(b_l) "" "'" 'J ~ Iii~- Il - " " ' 12 [bel - (b 1)1 

-
201>' + hi' z,.I>' + 10,1 I ,.1)1 + 1 .. 1 ---,,- ----..---- , 12 [bd:-Ii {I> I)l 

-
bdl -1II {I> ' J bd' -h' (I>-.) 

11' " " 
-
~+~_Aot 

, 
~ • b _ • 

Idl + ,I (l> -.) tdl+ ,'(b-.) 
~ 'r./"F\\r " " 12 [i'i1 +. ( IJ 

"" I+_h~5h- l) ('-.!I~ 
, lu,l + bI l_ (b .) (_ I j l 

• d-=--i" "' 316; + iii) 

ba'+b,'I" ,. 1)( - ' J' r-.I+ "'" ..... tt 1)(.-0)' 

• , * <110 + +611) 
_(1), -1)(.,-0)' d_" !b, 'Hat -o)!]l - • *(Iii+'.+bll) 

4boO"! hi (3t + ") -A(.- I)' 
, 

~ " 11- 0 



lOO CAMBRIA STEEL. 

EXPLANATIONB OF THE TABLES OF PROPER­

TIES OF STANDAlU> AND SPEOIAL I.BEAMS, 
STANDARD AND SPECIAL OHANNELS, 

STAND ABO AND BPEorAL ANGLES 
WITH EQUAL AND UNEQUAL 

LEGS, Z.BARS AND TBARS. 

PROPERTIF.S OF I.BEAMS. 
PAGES 166 TO 169 ISCl..USIVL 

The 6gures or va lues in the various columns give the section Dum. 

btrs, dimensions, weights. areas and properties of the seetlons ~ nOlccI 

In the different headoogs. • 
The columns which require special nplanalion are as {ollow, I 

Sr;CTlo:-r MODULUs--Column 8. 

This i. obtained from Ihe moment of inertia in tolumn 7 by dividing 

it by the distance from the neutral ui. to the most Icmote fi bre, 

which in Ihis case is one-half the dartb of the beam. 

CoE""CIII:~ 01 STlVlGTH-t:olumn\ 13 and 14.. 
The coefficient. of strength F ud Ft h.we been computed for Iillre 

stresses of 16 000 aDd 1.2500 pound.il per I(juue Inch respectively. u 

Slated in Ihe headings or the columnJ, and au the lare loads in pounds 

unirormly distributed. inc1llding in own weight, ror a beam one foot 

long. ThllS the uJe load for any 'pan mlLy be obtained by di .. iding 

the pTOper coefficient bYlhe length of the span in red. 

The coefficients o r Hungth were obt&ined fTOm the followiDC for· 

mubD: 

F=:o f X 18000 X S 

F' =f X 12600 X S 

in which S I, th. lu:ion modulus. 



OA.llSRIA I5TElCL. ,., 
COErf"ICIE!'tTS or DE"LJtC1'lo~-Columns 16 and 16. 

The coefficients cf DeBectlon N and N' rOt unifonn and center 

load_, respectively, were obtained (rom the followina: (ormul:e, 

in which 

N - WII 
- '1UB[ 

P and W = 1 000 pounds. 

I = 12 inches. 

E = 29 000 000. 
I = moment of inertia about uil t· t. 

Tb~ coefficients are, therefore. the deflections in inches of a beam 

one foot long with a load of 1000 pounds, bence, the deflection of a 

beam (or any load and spall may be obtained by multiplying the 

proper coefficient by Ihe cube of Ihe span in (eel, and by the number 

or 1 000 pound units in the given load. 

I'ROPERTlES OF STANDARD AND SPECIAL CBANNJ::LS. 

PAGES 1'10 TO 173 I~Cl.USIV"_ 

The various co.umn. in the T ablCll of Properties o( Standard Chan­

nels are simBar to thO$c in the Tables o( Properties o( I-Beams, as e>;. 

Illained above, with the addition of column 11, which gives the Section 

Modulus about an axis through the center of gravity parllllcl to the web, 

and column 13, which gives the d istance of the cenler of I:'favity from 

theoutlideo(the web. In this_the Section ModulusS,= _ I_'_ 
b_< 

the notation being u given at the hetlcb of the columns-

PROI'ERTIES OF T -BARS. 

A Table of Propuli5 of Camhria. " -Ban I. given on ~M 188 

lind 189. 



". OAllBllIA. STE EL. 

PROPERTIES OF ANGLES. 

The Yaluc;s in the Tables of Properties of Standard and Special 

Angles, with Equal Legs. pages 174 to 179, are thcscSI. tcd in the head. 

ings, and thO$e ill the Tables of l'roperties of Standard and Special 

Angles, with Unequal Legs, on pages tSO to 187, Arc sirnila.r. but with 

the addition of values for I", 5" and rll _boUI the indined uis 8.a, 
the po$ition of which, in order to give the minimum vaillCS, was de. 

termined by the formula on page 150 for the value of the tan~nt of 

!a. After determining the polI,lion of the inclined axis, Ihe properties 

corresponding thertle were obtainl!d by the formula on NC ISO. 

I'RO PERTIES OF Z-BARS. 

The Table! o f Pl'(lpenies of l .... n.f'l, on (>ages t OO and t 91, Ale ';m 

ilar to those for Beams and Channels wilh the addition or values ill 

column 18 (or determining the position of the inclined axis 8-S 10 

give the minimum nines of the radius of gyration, as shown in 

oolumn H, these values being obtained in II. manner 5imilar to Ihat 

used in calculating like quantitics for the Tables of I'ropertics of 

Angles with Unequal Legs, u uplained above. 

MOMENTS OF INERTIA OF RECTANGLES. 

A Table of Moments of Inertill. of ReI;tanG:les, about II. tran,.verse 

uis through the center of gravity, is added 011 pages Ill! Ind 193 for 

oonvenience in calculating the Moment,. o( Inertia, 5e<:lion Moduli, 

and Radii of Gyration for compound shapes in which plltes are used. 

GENERAL FORMULlE F OR PROPERTIES AND 
FL EXURE. 

Formuhc for obtaining the I'roperties of Stlndilld 5e<:tions Ille 

given on p"ges 150 and 151, and {or variou. nlual sections on pages 

152 10 159 inc:usive. 

General (ormul~ (or ,"'Icure of Beams, Bending Moments, and 

DellectiolU (or v:uious cases of loading are given on ~ 1<1' to . "9 

inchuivc. • 



OAllBBIA STEEL. >e, 

EXAMPLES OF APPLIOATION OF THE TABLES 
OF PROPERTIES. 

ELUIPLJ. I. 

What is the proper sile of I-Beam to ~rry a load of as 000 pounds 

concentrated at tbe center or • span of 25 feet, the fibre "IUS IIOt to 

u eeed 16000 pounds per Mj,uare inch? 

In the T ables of Properties of Standard I-Beams, the column headed 

F gives the coefficient of strength fer a uniform load corresponding to 

• fibre strC$s of 16 000 IlOunds per lquare inch. 

The coefficient of strength for a concentrated lood lit the center ill 

twice tbat for tbe same I~ unirormlydistributed, hence the coefficient 

necessary to meet the condilions is as 000 X 25 X 2= 1 150 000. From 

the T able of Properties of Stand:m:l I-Beams, p;>ge 169, column 13. the 

coefficient F for a 24, ·inch 80 pound beam ; s founl! to be 1855810. 
T he wcight o f the beam illlel f is 80 X 25 = 2000 pounds, which cor­

responds to ;!. coefficient of 2000 X 25 = 50 000, which deducted from 

1 855 810 gives a net coefficient o f 1800 310. A 24 inch beam weighing 

80 pounds per root Is, tberefore, the proper s ileo 

ExAJotpu; II. 

What Is the deflection of the beam in the preceding eu.mple unde r 

the given load? 

In the Table of Prope rties of Standard I-Beams. pagtll 166 10 169 in­

e1\1Sive, the coefficient of defleetion for beams with centre loads is given 

in column lIS. T oobtain the requ ired defleetion it is only necessary to 

multiply the coefficient by the cube orthe span and the numberor 1 000 
pound units contained in the lDad. 

Thul for the given elUlmple the deflection in inchel = 

.0000008 X 261 X ~::: = .828 inch. 
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". OA.llDRU. B'l'llEL. 

ExAMPU lit. 

What is the u.f. load lI.nifonoly distributed tha, CIon be pJ.ced On 

an 8·ineh standa.d ehanoel weighing 11 25 pounds per fool, with .. 

clor span of 15 feet fo. a maximum fi bre Ilrest of 12600 pound. per 

square inch, the web to be plaeed vertically? 

I-'rom the Table of Properties of Standard Channels, page '7'1 col. 

umo 16, the coefficient of . trength IN for the given cllannel under the 

condition. named, i. found to be 67 300. lI ence, the total load may 

be 67 800 ... 15 = .481 poun<b, and, as the ehannd itself weighs 168 
pounds, the net .uperimpoKd load which it can safely carry under the 

giycn conditions is &318 pounds. 

EXUIPLIt IV. 

What i. the fibre slreU in a 6" x 3" angle weighing 8.2 pound. per 

foot if loaded at the center with a weight of 1500 pounds,Ulled as a 

beam wilh a . paD of 6 feet, the 6-inch leg to be placed vertically? 

The bending moment III the center wi!! be 

W1I+WtJ t600X'12+8.2X6X'12 '0«3' h nd - .- -r:c:z" 8 = Inc pou s. 

RefelTing to tbe Table of Properties of Standard Angles, Uneq,,:al 

Ltgs, on page ISS, the Se<:tion Modulus for this angle, corresponding 

to the uis 2-2, is found to be 1.89. 

The maximum fibre Siren i, obtained by diyiding the bending 

moment by the ICction modulas, thus: ~.~~= US20, whicb Is the 

maximum fibre stress in pound. per ~uau inch at the point most 

remote from the neutral axill, which in this (1Ie is the utremiLy of the 

longer leg of the angle. 

The s«ond te rm In the above uprestion (or the bending moment is 

that due to the weight oflhe angle itself and is inconsiderable, so that 

in praclice it might be neglected for short 'pans, bllt should be lakeD 

iDto con$ldeTlltion for the Jonier ODU. 



OAMBRIA. STE EL. .. , 
PROPERTIES OF COMPOUND SHAPES. 

The InOmenll DC inertia, section moduli, . nd radi i of cration of 

compound sections uscl as beams or columns, composed of plates and 

aDi:les, channela, bc.una, Z-bars, T ·bars, or any combination of thes .. 

'(JUY be obt.ined with Ihe aid of Ihe Tables of l'roperlies as fol:ows , 

The firsl slep is 10 find Ihe cenler of gn.vity of the proposed scclion, 

which in the case of symmetrical secliona is Ilt the center of the figure. 

]o'or unsymmetrical sections the position of the cenler of gravity may 

be determined b,. multiplying the areas of the component parts 1>y the 

di it:ulees of their eentel'5 of ~"ity from any convenient line, t.aken as 

an axil, and di"iding the sum of these products by the sum oC the 

areas, which will ;ive the distance of the center of gravity of th. 

eompound section from the assumed axis. 

T he po$ilion o( the centerof gravity (or .11 sizes of angles, channels, 

and T ·b:lrs is given hI the T.bles DC Properties for these shapes, and is 

Civen (or v.rious gcolllctricai sect ions on pagct 152 to 159 inclus ive, in 

connection with thei r other properties, 

Aflcr determini ng the position of the center of gravity of a C?m pound 

KCtion, as explained .bove, the moment of inertia about an a"is 

throlli:h its center of ~vilY may be found by lakini: the sum of the mo­

meDts of inertia of each component rart about .n axis through its own 

center or gravity, parallel to the ax;. of the compound section, and add· 

ing Ihereto the 111m of products obtained by multiplying the area of 

tach conlponent part by the square of the distance of it. cen ter DC 

gravity from the axil of tbe compound 'eel ion. 

lI :winl:' thus obtained the moment of inertia or the compou:od sec­

tion, the lection modulus may be obtained by dividing thia moment of 

incrlla. by the distan~c from the neutral ui. to the most remote ex­

trimity DC tbe . eelion. 

The square or the rwius of gyration for tbe compound ICction may 

be ootained by dividing the moment of inertia b,. the total area.. 

The moment DC inertia of a compound section about &I>y uis otber 

than that through ill center of gravity may be found in a UlalIner 

dmUar to that .bove described.. 



, .. CAMBRIA STEEL. 

PROPERTIES OF STANDARD I·BEAMS. 

"1 • ( f ill • 
• II , • • • • • 7 • • '0 i> 

• ... 
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PROP:mRTIES OF STANDARD I·BEAKS. 

~ ( t ill • 
d 01 
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PROPERTIES OF STANDARD I-BEAMS . 

~ . ~ t' ~ 2 . 
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PROPERTIES OF BPEOIAL I-BEAMS. 
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l1.77 a7.421.20 .. " 7M 20..tS9 .78 6 .19 663i 88..tS 0.68 29.00 1.1 9 .. .. 7l1.0 22.06 ~8 .... ,., 92.2,lI.6O 30.681.1 8 

" .. 80.0 23.03 .• 8 M. 718.8 9l1.8 ll1·lI332.4611.1 7 

B~~3 1.~ 8M 23M ~o SAO 789.1 10ll.20.7941.311.3 8 
8'~ 2. ..0 6.lIO Sll1.9 108.8 lI.71 43.4.6 1.32 .. .. 90.0 26.47 ••• 6.09 843.4 112.00.64 4°19 1.3~ 

" " .. ~ 27.94 1.00 6 .69 871.01116.1 0.lI8 48 lIl.81 .. " 100.0 29.41 1.19 6.79 898.6 119.8 0.lI3 fiO.8" 1.31 

B~~l 20 80.0 23.73 .80 7.00 1488.3 146.617.86 4l1.81 1.39 .. 8M 20.00 .66 7.061008..tS 100.97·b747.211 1.3b: 
" .. 90.0 26.47 .7' 7.1411l1l1706 ll10.8 7. 748.961.8 .. .. 90.0 27.94 ~, 7.211606.6 160.7 7.08 , fiO.~8 1.36 .. .. 100.0 29.41 ~8 7.28

j
I6fifi.S I16fi.6

1
7060

1
02. e 1.801 



OAMDutA. ~TEEL. • •• 
PROPERTIES OF STANDARD I-BEAMS. 

+ [ jt ~l 2 

d 

-u: n I Ii " I HI I - (loetllcl~nt of Str""lrth. (loeftlcl"nt of I)()OecU"". 

'=- r ... P5\n~ r .. rnns-'" ,,_for atll liOO ...... of 111000 I'IluiI ,- .... ..... ...... ... S. ... lDcl ,.. S.IWI I .... 
I-

t B4 I. "'" IoL ..... bor. ill". "--. M .. N N' - --
D,e 942880 736620 .00000098 .00000166 • e. 

997680 71&440 .ooooooe. .00000148 .. 
104474.0 8 6200 .00000088 .00000141 .. 
1091800 862970 .00000084 .00000136 .. 

D" 1247490 974600 .00000066 .00000106 D .13 
1301110 1016490 .00000064 .00000102 
1363400 1067340 .00000061 .00000098 .. 

.0123 1966310 1449460 .0000003A .00000060 B .!i9 
1926960 1606430 .0000003 .000000>7 
1989700 1 1S64460 .00000036 .00000066 .. 
2062440 1603470 .00000034 .00000064 .. 
21161 90 1662490 .00000083 .00000062 .. 

-
PROPERTIES OF SPECIAL I-BEAMS. 

D •• 478130 373640 .00000288 .00000462 B~p6 
607930 396620 . 00000272 .oooo<>4e • 
639300 421320 .00000266 .0000<>409 .. 
670670 446830 .00000242 .00000387 .. .... 866130 676670 .0000012~ .00000'04 :S~p9 
904660 706770 .0000012 .00000196 
943870 737400 . 00000117 .00000197 .. 
983090 768040 .00000112 .00000180 .. 

1022300 798670 .00000108 .00000173 .. 
D'. 1122290 876790 .000000.' .00000167 B~.13 

1160340 906620 .00000096 .00000162 
1199660 937160 .0000009' . 00000147 .. 
1238770 967790 .00000089 .00000143 .. 
1277980 998ol20 .00000086 .00000138 .. 

D>O 1664060 1221920 .00000063 .ooooooe. :S~~1 
1809100 1267110 .00000061 .ooooooa. 
1661390 i~~i~1g .000000'. .00000090 .. 
1713670 . 0000000e .00000077\ 

.. 
176ti960 1379660 .00000047 .00000076 .. 



170 OAMBRIA 8TlIIIlL. 

PROPERTIES OF STANDARD ORANNELS. 

"0 .. , .. , ... ... ... ... .. , 
"7 .. :g~ .., 

C?,:IS ." .62 .. ." .. .'0 .. .'0 
C" .'7 .. .66 .. .6' .. . .. 
C3. .7' .. .70 .. ., . .. .67 .. £7 

.. 1 

.7 • 

.77 

.7 • 

. 7' 

.91 

.91 .. .., .. .. . .. .. "7 
"7 



OAllBB IA STEEL. 

PROPERTIES OF S TANDARD CHANNELS . 

.. 
. 4 • 
.• 8 .. 
• Ol 
~. .M. 
~O .. 
~. 
~. 

.. 
~. .M' 
~3 
~3 .. 
~. 
~e 
~e .0 37 
~e 
M .. .• 7 
~. 

.. 
.81 .033 
~. .. 
~e 
.e. 
. 8' n •• 
.81 .. 
. 6' 
. " .. 
~. 

.10 .028 

.e 

.68 .. 
. 68 
. 7. .. 
.79 .020 
.79 .. . 7e 
:!g 

.. .. 
B2 • 



'72 OAMBRIA STEEL. 

PROPERTIES OF SPECIAL CH.ANNELS. 

_'_! 3 --.L~ 6 ...!.~_._I I0 ~ 12 E.. 

a ~ '=!- YWIII .!5o i »o;ut ~ ~u lo:;m ':od~ 
Ioct>m .. V'U of of 01. v;!!.. 1l\W1.la ul .. G~ lMrtlt. 0.1 .. 

~ I:. IIocti-... 'I'.b. n..,

1

i!!'5 .. .I.u.I.I. ',',is J.J.iII.L J.J.ioZ-t ~1!, 
..... -.K (i'l"--

d ---x- - ,- """"j) .... - --,---- Ii'""" - .- - ,-, - -. 
__ !iii u.. ... tu. 1BGi:: 1111_ I •• !... ' ..... bioi 11 ... I~ , .... 
C 86 6111.2 4.46 .31S 8.60.34.02 21wl 8.3 2.37 0.19 2.14 
C 88 619.0 0.08 .41 3.6B .46.02 31.1 10.4 2.36 6.79 12.80 

.. 621.6 6.36 .1S4 3.69 " .. 33.-411.1 2.29 7.863.10 
C 89 7 11 20.9 6.10 .40 3.40.48.02 44.6112.7 2.89 6.74 11 ~.' 
ClOt 82US 6.30 .40 3.0°

1
,48.02 60.716.2 30.10 7.2 2.94 

C 901021.7 6.38 .86 3.38 .41.02 91.318.3 8.78 6.222.48 
o 90113

1
32.0 9.30.38 4.00 .34 .l tl 237.0 36.& 0.01S 11,0413.86 

.. •. 80.010.29 .40 4.08 " "2IH,lSlss.7 4.()412.1S44.06 

.. "87.010.88.004..12" "21111.840.0 4.8913.104.17 
" "40.0 11.76 .1S 6 4.19 .. .. 2 72.2 41.9 4.81 13.94 4.S3 
" "41S.0 18.24 .66 4.30 " "292.9

1

4 l1 .1 4.701&.32 4.l19 
.. "lIO.O 14.71 .79 4.42 " "313.748.3 4.6216.714.86 
.. .. lIlI.O 16.18 .90 4.0 3 .. .. 334.4l11.4 4.lIlI11J.1'fo10 .14 

C 6& 18

1

4 l1.0 13.26 .47 3 .77 .46 17 lI84.3164.9 6.6412.894.40 
.. .. lIO.O 14.71 .66 3.86 .. .. 623.161:1.2 6.6 1 13.904.61 
.. "0&.0 16.18 .63 3.93 " "662.073.6 6.40 14.9314.82 
" .. 60.017.66.724.02 " " 703.3178.1 run 10.96

I
l1.03 

PROPERTIES T 

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

, 
t-----~ 

.... ' r:. 

, 
_1 

... ., .. .... 

1 OF BULB BEAMB, 
-So- -"}---I 
---~ 

• 
••• " - f-"-

I_Ill 8oetioe. 
loortia lob,/_ • 

i u.I·L h lal·1, 

--.- --x-- -,- - b- -.-- - .- • 

__ ~""JiiUdL~"""--llnd'''' ~ 1 ...... 1 ~ 

.. .. 111.3 4.48 22.73 6.lIli 2J!:6 
BI78 e 14.0 4.11 n ~ ~US2 6.12 2.29 

" " 18.4. &.42 4 2&.72 7.09 2.18 



1.98 
1.10 
1.11 
1.0' 
1.07 ... 
l.ll 
1.10 
1.10 
1.0' 
1.08 
1.07 
1.06 ... 
.• 7 ••• .• , 

O"&"MBRIA STEEL. 173 

PROPERTIES OF SPEOIAL OHANNELS. 

PROPERTIES , , 

1 

.-----~ , 
_1 

1. 

8~3~0 
69860 
8C980 

""~ ""- .."" 
111 ...... 

N N' 

e •• e •• " 
C •• CIOl 
C 9C 
e " " " " " " " 
e ., 

" " " 

OF BULB BEAMS. 

---e 
--~-t 

13 1 
Coef. of DelleoUon. 

'51030 .0000881.000015 »1'7'8 
1541580 .0000841 .00001146 ,f-
63230 .000030:a.Q000483 .. 



174 CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 

EQUAL LEGs.. 

~ 
" .. ".$. .. 

.. __ !'...t.:" 

~ • • • -'---'---- --L ...... ._. ..... ... ""w' ...... ........ ""'- ...... .- lln.x froa tll...nia ...., . .. ",,- .r h iol!. ...... t.t. 
I .. bor. to< 

••• • A • ----.--- ---,-r_ ... ..... St. 1 ... -...---- i ....... • r_. 
A, Yo.':: " ~ •• .1. .. 3 .ooe .0" .. .e .. , ... .012 .024 
A 7 1 .. 

~ 
~ .24 ~O .0 •• .03 1 .. .. '" ... ~. .030 -.. .. 1~ .44 .34 .037 .0, • 

4 .. 9 lX ~ lX 

~ 
1.1 .30 .3. .044 .o4e .. 1., .44 .3. .061 .071 .. .. '.0 .37 .40 .077 .091 .. .. '.4 ••• .4' .090 .109 

All l!i.~ IX i 
1.3 .3. .42 .0 • .072 .. 1~ ~3 .4' .11 .104 .. .. '.4 .• e .47 .14 .134 .. .. '.e ~4 ..e ., . .162 .. ., 8.4 .• e ~, ., . .188 .. " ,. 3.e 1.13 .. 3 .., "14 

AU l Yo.,:: l Y. 

g 
... •• 3 .. , ., . .14 .. . ~ ~. ~3 ... . .. ,. .. 3.4 1.00 ~. "7 .23 .. .. 4.0 1.18 ~7 .3, ... .. .. 4 .• '.34 ~e .3. .30 .. " .., ' ~O .., .3. .33 

A16 • .~ 2 

§ 
M ~~ ~7 .27 .'e .. 3.2 ..e .3. .2 • .. .. 4.0 1.18 .or ... .• 0 .. .. 4.7 '.3, •• 4 ... ... .. .. 6.3 ,~. ••• ..4 .40 .. .. ao 1.76 ... ..e .4' 

A17 2X~2X 

I 
U .• , ••• ~. .80 .. 4.l 1.19 .7' .70 .3e .. .. '.0 1.47 .7' ~ . .4. .. .. • .9 1.74 .7. ... .'7 .. " ... aoo :A~ 1.11 ••• .. " 7.7 . ... '''8 .72 .. .. ... MO ~3 1.84 ~O 

A~.9 • •• 

i 
4.. 1.44 ~. , ... 

• •• " •. , 1.78 ~7 r~' .71 .. .. ii 2.11 ~e 1.78 ••• .. .. 2.44 .e' 1.99 ••• .. .. e .. 2.715 . e. .... 1.07 .. " 10.4 3.08 .e. JM3 1.19 .. " 11.ts 3.36 ••• a •• '.30 .. .. 12.11 3.86 1.00 as, 1.40 



CAJotBlf.IA STEEL. .7& 
PROPERTIES OF STANDARD ANGLES. 

EQUAL LEGS. 

~ 
" .. ~: . 

.> -

-lji •• 11 12 I3 I ..... ........ LoNt ... tfl 
~ looIlRI 

... .... , .- "w, -. 0,. ... ..... '::r rr.. ...... 
!J.iot·L . . ... "" ., ...... . ..... - • ." .. , W' . ' - ... ""- I ..... • , ..... , .... ... ~s .Q04 nu .,. A , ... ~. no. m. ... " ... ... - n •• ••• A 7 ... ,,. . 013 n •• .,. " ... ... ,,,. n •• 

• •• " ... ~. .0 •• n •• ... A • •• ~ . n •• M7 ... " 
.7 ~7 n •• n'b ... " •• • 60 . 04. n • ... " 
::b .• 0 n •• .OS3 ... AU ••• .... .072 ... " ••• • 66 n •• .088 ... " ... ••• ,070 .101 ... " ... . 7' .... .114 .. . " ••• .7' .... .126 .o • " 
M .7' m. • •• •• Al3 
~. .7' .... .l3 •• " 
~. • 7. .113 .16 • • " 
~. ... . 133 • •• .. . " 
~. ... • ISZ ••• .. . " 
~o "7 .171 .20 ~. " ••• ... • 11 ••• ~ . A16 ••• ... ••• .>7 .. . " ••• "7 ~6 "0 ... " ... .90 ... .. . " 
~. ... ... ... .. . " 
~. ... ... "7 ... " 
. 7' ... .o. ... .. . A'7 
.7b .m .o. .o. ... " 
.7 W. ... .3S A. " 
. 7' .n. . .. • •• .46 " 
.7' 1.11 ••• . .. ••• " 
• 7' 1.14 ••• . .. ... " 
.73 1.17 ••• .4' .46 " ... 1.19 ~o .42 ~. A,;e ... .... . .. ..0 ~ . ... .... . 7' .'7 .o • " ... .~ . ... .64 ~ . " ... u. . .. .7 • ~. " ... 1.3S ..00 .7 • ~. " ... • .86 1.12 ... ~. " ... 1.41 . ... ... ~ . .. 

.... ... 



r 
'7. CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 
EQUAL LEGs. 

~ 
" .. '$. • 

, T:'" 
, • • 4 • • • -L. ....... 

1 .... 1 ...... .... .. ~ . ...... - ""'- ...... 
J ..... '''i!!\r .- ..... 

po"" blIl·L ,WoH 
I ..... ---x-

l.g. 
-y- - ,-a •• , • , .... .... I~ ~ I .. ~ .. ""a' ~ 

"'" a~,,3S 

I 
7~ 2.09 ••• .... ••• .. .. a. 2.49 ,.a, 

~~~ L UI .. .. ••• .~. 1.04 1.82 .. .. 11.1 32. >.0 • 3.64 1.49 .. .. '24 3.63 1.08 3.99 I.SS .. .. 13.6 3.99 1.10 4 .. 3 ,~, .. .. 14.<. 4 .. 4 1.12 .. .. 1.98 .. .. 
'M .... 1.Ui 4.96 2.11 .. .. 17.1 tWa 1.17 .2. 92 • .. .. 18,3 M. 1.19 . ... U • 

A23 4 .4 

j 
.~ 2.41 1.12 S.71 ,.2, .. .. ••• '~6 1 .14 .... , ... .. .. 11.3 3.31 1.16 ... & 1.7l1 .. .. '2' 3'1' 1.1S '.6 1.86 .. .. 

' .. 3 ... ,~, 6.12 .., .. .. lli.7 .... 123 6.66 :i.40 .. .. 17.1 '.03 '26 7.17 2.61 .. .. HUS 0.44 '.27 j'.' .~, .. .. 19.9 6~' u. .J< .m .. .. 2'.2 .... ,.3, a... 820 
A27 • •• 

I 
, ... .... 1.64 1&.89 8.158 .. .. '7.2 0.06 1.66 li,68 4.07 .. .. 19.5 U~ 1.68 1 .91 '"" .. .. 21.9 1.71 22.07 6.14 .' .. 24.2 7.11 1.78 24. 16 0.66 .. .. 26.& i,7S 1.71:1 28.19 a' 7 .. .. '·'6 ... 1.78 2S.11S 6.11(1 .. .. .,. • .0, ,~O 30.08 7.1 & .. .. 8S.1 9.74 ,~. 31.92 j.6. .. .. 86.3 10.38 ,~. 33.711 .11 .. .. 87.4 11.00 'B. 8&.48 . ., 

A~II • •• 

~ 
OM 7.76 101.19 48.81S "7 .. 29.6 .... 2.2' 64.0. ..a • .. .. ."7 9.61 a.a • 69.48 10.80 .. .. ,,~ 10.&3 .... 64.64 11.2& .. .. 38.9 11.44 92. 69.7'4 12.1 8 .. .. .... , .... 2"0 74.78 18.1 1 .. .. ij . ... 18.24 ll.32 .. ... , .... .. .. 48.1 14.18 O~' ...... '4.8' .. .. 61.0 16.00 '~7 88.96 IlU'O .. .. !ll 64.0 16.88 .... 98.JS8 M7 .. • 6 ... 16.7. 11.4, 9 7.&7 17'" 



OA.MIUUA 8TE:J:L, '77 

PROPERTIES OF STANDARD ANGLES. 
EQUAL LEGS. 

~Y ) --~ 

• , , -_. _. 
'---I~ IoeIIM W llu LouIWi •• c:.. ..... r .- o..n\1 tr.. .-

.l1iI t-l. .". .. .... 
!wl.L lltono.: J,poL ....... ....... 

('I ?' 
h.w. • ." .' -,- - I ... ' =. .... 

1.0S >AO .o. m ~. AU 
, .. 7 1.43 1.16 .8, .88 .. 
, .. 7 >A. >.3a .9> •• 8 .. 
1.06 UK' UO >.00 .88 .. ,... ,~a 1.66 '.09 •• 8 .. , ... 'M 1.8. 1.17 .• 8 .. , ... ,~. 

l.9~ ,.24 ..7 .. 
1.03 1.62 at >.3, •• 7 .. , ... 1.66 .... 1.36 87 .. , ... '.68 2.43 1.46 ..7 .. 
U. 1.68 1.60 ••• .7 • A.a 
1.23 1.61 1.7~ 1.10 • 7. .. 
,~. , .... 2.0 ,~a .78 .. 
,~. 1.67 '~8 ,~. .7. .. , .. , 1.71 .... 1.48 .7. .. 
'.80 1.74 t.6& ,~. .77 .. 
1.19 1.77 1.70 .77 .. 
1.19 ,.80 , .. , 1.80 . 77 .. 
1.1S '.8a 3.46 ,.8. .77 .. 
1.17 ,.8. 3.69 ,.8. .77 .. 
,.88 2 .32 6.19 2.67 1.19 A27 
1.8b 2.34 7.13 .... 1.19 .. 
, .8 .2. .... .27 1.16 .. 
1.8. 2 .41 8.94 8.70 1.18 .. 
, .8' 2.46 • .8, 409' 1.17 .. 
, .8, 2.48 10.66 ..." t.l7 .. 
'.8a 2.61 1l.6 ..... 1.17 .. 
, .8' .... 12.36 .... 1.17 .. 
,.8, '~7 13.1~ 11.12 1.16 .. 
1.80 .... 13.9 M7 1.16 .. 
, .80 .. 84 1<6.78 11.61 1.16 .. . ~, .... 19.66 ... 3 u • .35 
!it60 3.12 21.79 ".98 1.68 .. 
2.49 3.16 23.97 7.60 ,~. .. 
2.4S 8.19 26.13 '''0 ... .. 
2 .• 7 , ... 2S.24 S.77 1.117 .. 
2.46 .... 30.33 9.33 '~7 .. 
2.46 .... 32.38 • .8. ,~ . .. 
2.44 .~. a4.40 10.38 ,~. .. 
a.. ,~. 36.40 '0.88 ,~. .. .... a~ • I . .... 11.38 ,.8' .. 
a.a SA' 40.88 ".88 ,.86 .. 



,n OAllBBIA 8TEBL. 

PROPERTIES OF SPECIAL ANGLES. 

EQUAL LEGs. 

~ 
.' .. .,:;: ~ t , 

-- '-

, • • • • • 7 -L ...... ..... ,-, ...... ... .- ""'- .... ' ~- G .. oiI1 tr. . - ...... - ,. r", .... "HL .bit 1-1, ...... "' . - --
••• , A • , , 

- -.... .... ...... &,..11lS. ... , ..... ...... 
- - - ---
A~l lU.~ l !{ ~ '3 36 ... .06 .Q7 • 

,~ ~a ... .11 .,0< 
A.~l 2,,";'i2J.i 

~ 
. ~ ~, .63 3. ~4 
•. 7 1.07 .66 ~ . ... .. .. ... 1.81 • 68 .61 .. . .. .. .3 ,~. • 7. .70 ... .. .. 6., 1.7 8 .7 • .7. ... 

.A~a 2"4;,;2"4 

§ 
a., '.00 .76 .7. :U ••• 1.32 .78 .9 • .. .. ••• 1.63 ~. 1.1 6 ... .. .. 6 .• 1.93 ~. , ... ." .. .. ~ .• ~ . ~. , ... .7. .. .. •• .... ~7 UI7 ~. .... 4}(.~4X 

i 
... 2.7 • U. M. UI4 .. 11.0 '~4 ... . ... • .9 • .. .. .M tig ,~. 7~. .24 .. .. 14.6 l.3' 6.07 2.68 .. .. •• 2 47' l.33 8.9' M' .. .. 

' ~~ .2. .... 9.71 8.09 .. .. • •• 0.72 .3 • 10.48 a ... .. ,. • ~. i 
,a. 3.61 '3 • 19:z~ .... .. .... 41 • 1.41 2.7 • .. .. .6.2 407' lAO 11.26 3.16 • .. '6.' 15.31 1.46 12.44 661 • .. IYj I ~r 1.48 13.1S8 3S. • .. • .3. . .... .... 



CAMBRIA STEEL. 17. 

PROPERTIES OF SPEOIAL ANGLES. 

EQUALLEGB., 

"Q:. ~/?" 
'~~1:. 

• 10 11 l' 18 1 

...... ""' ...... ..... - l.ouIl_ ltt "'w. SocIloD looI ollII ,- I_ 'p"'" G, .. ilym- '"'U b.I·L itisU ,", U .. '" hlorual.ipu. ._, 
• ." ." W' r' 

I ... I ..... IIWI.' !AWI.' ... 
.. 7 ,00 .031 .0' 8 ,30 A61 
.. 0 ,0. Jl4' .072 2 • " 
,70 ". ,10 ,18 ,44 A41 
,8. .92 21 .22 M " ,08 ,SO 2' 20 ,44 " ,67 ,SS 2. .80 ,4' " ,67 1.02 .8a '" ,4a " 
". 1.07 .80 28 ,'4 A43 

'" 1.10 .88 .. , ,' 4 " ". 1.13 ,47 ,U .0. " 
"3 g~ .0, j~ .03 " 
"a ,63 .oa " 
'" '23 ,70 .07 .0. " 

1.40 1.715 2.16 123 ". A1:8 
lAO 1.79 ~'4 , ... "S ,,,. 1.82 ~S2 '''1 .88 " UO 1'" 32S 1.78 "0 " 
U b '''0 3,64 1.94 "0 " 
'" 1.91 3.99 2.03 "7 " ,.8, ,.9, 4.84 22' "7 " 
' .00 '20 3.153 1.79 .9. A47 
,.0' 2.00 4.0' 2.03 .98 " ,,,. aoa ..,8 22' ,SO " 
'.08 2.06 tW6 2A8 .98 " "'2 ~OS MO 2.66 "7 " 1.6, 2.12 "". 2 ... .97 " 



100 OAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 
UNEQUAL LEGS. 

&~. 
~<' 

• 
[
2. ~I-". 7 

»~ ftiU:-. 'I',Ia;\1 u.. r:rii=,~=- .=~ =. 
ktloo. ... Poct. ~ Ja<k 1..: 1oM&W_. _ hlo j·l. l .. t·\ . 

.... hor·I=~b;:.;:,.=I::=.~ __ A • , _ , _ 

__ .I_-" ..... = _I -" ... ~ ,.. .... ~ Iw. JWoL' ~ 

" " 
" 
" " 

A~3 

" " 
" " " ... 
" " " " " 
" " " 

'97 
" " 
" " 
" 
" " 
" " 

A~9 

" .. .. .. .. .. .. 
• 

2~~.2 

" " " " 
" 

3 ~2~ 

" " " 
" " 

" .. .. .. .. 
" 
" 

a", f. a 

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

••• :l 
.~ 
•• 1 
.$ 
7.6 .. , , .• ... 
~j 
.~ 

10.4 

• •• .. , 
7~ .2 •. -10.4 

11.1S 
12.6 
13.4 ... 

7 .• 
•. 1 
,,~ 

11.4-

" ~ 13.6 ,.7 
1M , ... 
7~ .. , ••• 11.1 

12 .• 
1 ~. 
1U 
, .. 0 

lU i 

.81 
1.01 
12 u. 
izg 
2~2 

1.3. 
1.63 
1.8' 
222 
2.110 

~:zg 
1.44 
1.78 
2.11 
2.44 •. " 8.06 
8.36 
3.66 
3.94 
1.94 
2.30 ••• '.00 
3.34 
3.68 
400 U. .... 
49' 
2.09 ... ••• .2' 3.63 
8.89 ...-4.69 
11.08 , ... 

~1 
M 
~. 
~. 
.• 0 .• , ••• 
• •• 
• •• m ." ." . 77 .7. .., .. -••• ••• .70 
.73 ." .77 .7. 
.81 
.8' .8, 
.8. 
.80 ••• .8_ ••• ••• 1.00 
.7. .7. 
.80 
.8a 
.8. 
.87 
$. 
.8. 
.8_ 
.8. 

2. 
27 
.4, ." ~. 
.M 
• •• .7_ 
.• 0 

1.04 
1.18 
1.30 
1." 
1~. 

.7. .• -1~. 
U3 , ... 
1.49 
1.61 
1.12 
1$a 

1.IS8 
1$' 
.~. 

'.3' 2.66 
2.76 
2.98 
3.16 
3.33 
3.(10 

1.66 
1.92 

~~~ 
2.68 
'$7 
8.08 . ... 
3.47 
3.68 

.80 .. , .. , ... 

.4, ••• ~, 

.40 .-. ~. ••• .7_ 
$ • 
.80 
.41 
.'0 
~. 

• •• .7. 
.8. ••• ••• 1.07 

.7' ,8, ••• 1.10 
U' 
1.33 
1.44 
US4 
1.6lS 
1.76 

." .87 

.8 • 
1.12 
12 • 
1.3, 
1.46 
U7 
1.88 
1.7~ 

, 



CAMBRI A STEEL. ,., 
-

PROPERTIES OF STANDARD ANGLES. 
UNEQUAL LEG&. 

~ ' " 't. ,..i' / ' 

- B I 10 I 11 12 " 14 " 1 
~ fir ...... tl Caw ....... 1 fl ..... hti •• ff t-I b41111 
~ .- of Gnl1tZ: lwti> "'Imlu G1l1I1M ' ..... tlG~ .... J iol.l. 1&<.1: 0{ .& llJt.1. ,~,. ,~ .. .... ' '&111 3.3, - ",. ---- --- 11.1>4 •• 

• .' " w r a r ' - -- ---
~-

, ... , ..... ..... , .... ~ ------

••• . 7. .51 ~ . .7 • .632 .40 A~1 . ,. . 7 • .6' .a • .7. .626 .4' .,. .• , .7. A 7 .7 • .620 .4' " .,. .• 0 ~, ... .7A .614 .42 " 
~A 

.• , ' DO .62 .7 .• 07 ... " 
B. 1.14 .7. .70 .800 .42 " .,. ••• '~4 .77 .70 .1S92 .42 " 

.70 ." 1.17 ~. . .. . 684 ... A .. 

. 7' ... ' .42 ••• .94 .680 . .. " 

. 7' ... 1.66 B' ... .67 6 .,. " 

. 7' ••• ,. . ~3 ~2 .672 . .. " .70 >'00 2.08 ' D4 .. , .666 ... " 

. 72 >D. 2~ • 1.11S .• , .661 . .. " 

.7> >'04 2.46 , ~. ••• .61S1S ... • 

.7< 1.11 ,.. .70 1.1 2 .1506 .54 A~O 

.73 1.14 .,. .• 0 1.11 .001 .54 

.72 1.16 2.156 >D. 1.10 .496 ... " .7> 1.18 2 .\H U8 1.09 .491 .54 " 

. 7. ,~ . 3~4 1.4 1 1.09 .486 ... " .7. 1.23 3.00 1.156 1.08 .480 ... " .69 U' 3B' 1.71 1.07 Ab' ... " 
.69 '~7 ..,a 'B' 1.06 .4 • ... " ••• U • <A. 1.99 1.06 .46 1 ... " 
••• 1.06 2~a .• , 1.10 .724 .OS A'7 ••• 1.08 2.72 1.1 3 1.09 .721 .• 2 " B. 1.10 B.I0 , ~. 1.08 .718 ••• " B. 1.13 3.41S 1.40 1.07 .714 .02 " 
B7 U O 3.79 1.61 1.07 .711 ••• " B7 1.17 4.11 1.76 1.06 .707 .• 2 " B6 1.19 4.4 1 1.91 1.015 .703 .,. " 
B' , ~ , 4.70 >D' 1.04 .698 ••• " 
B ' , ~. 4.98 ,~. 1.04 .604 ... " 
~4 U ilO '~4 2.33 1.03 .689 .,. " 
••• , ~. 3.38 U3 ' ~7 .1SIS4 .6' A~O 
B6 , .. a.96 1.46 >26 .15 15 1 .64 

~Z 
,.. 4.152 1.66 , .. .1547 .64 " 1.33 1S.015 ,.. ,~. .1543 .64 " 

B. l.30 15.1515 2.00 ' ~4 .153S .64 " 
B' ' ~7 6.03 2 .30 ' .3 .1534 .• 4 " 
B. U. 6.49 2.49 .. 2 ~29 .64 " B4 >'42 6.93 2.68 1.22 ~'4 .• 4 " 
B8 >.44 7 .30 2B7 ,. , ~, . .84 " .sa 1.46 7.7fJ 3D' , .. ~,. .84 " 



n. OA...MBRU STEEL. 

PROPERTIES OF STANDARD ANGLES. 

, 
...... 
Ju,*". 

A~?l .. .. .. .. .. .. .. 

• 

b •• -•• 3 .. .. .. .. .. .. .. .. 

.. " .. " 
" .. .. " " .. 
" " .. .. .. .. .. .. 

A~?6 6 f. 8~ 

" .. .. .. .. .. .. .. .. .. .. .. 
" .. " .. .. .. 

.&107 IS ,,4 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. 

UNEQUAL LEGS. 

I 
... 
9 .• 

11.3 
,2.8 
'4.S 11)., 
17.1 , ... 
19.9 ., .. 

8.7 
10.4 
,~. 

,~. , ... ,.S 
'8.S 
'9S 
"2 

~~ 
lU 
16.8 
17.1 
18.9 
20.8 
22.4 
24.0 
26.7 
2'7.3 
• 8.9 

'2' ,4., , ... 
18.1 
20.0 
21.S 
23.6 
26.4 

' 7" 28.9 
80.S 

2.4, 'S. 
S2' 
S·I· 4.9 
4.. , 
6.08 
M. .s. . ... 
2.68 
3.01S 
8.153 
4.00 
4047 
4.9S 
11.88 
M' .... 
e.68 
7.09 

3.43 
3.97 .... 
• .0. 
IUI6 
6.06 
... 7 
,..S 
7.M 
8.03 
.~. 

3.61 
... 9 

:if .... 
&<, 
•. 94 
7.47 

iJ8 

••• .7. 
.7S 
• 70 

:ib ... .. . ... ... ... ... ... .. , 
. 9' ••• 
1~ , ... , ... 
1.06 

:if ... 
::~ 
.80 .9. 
9. 
j~ L.' 
.9' 
.9. 
.. 9 

1.01 
1.03 
1.06 
1.0. 
1.10 
1.12 
1.14 
L17 

' .70 ..04 .... .... .... M. 
... 9 
.~, 

.-71 
3.91 

2.72 
8.18 
8.63 
4. •• 
U • 
4.8S .... 
eMSlS . ... ... , 
6.62 .... ... , .... 
4..7 .... 
0.47 
'S' .... 
.~. .S. 
7'" 
4.8. 
'.60 
8.27 
8." M' 
8." 
8. •• 
9 ... 

·1' , .. 
10.7& 

• 

.70 
"9 

1.0. 
1.16 

' ''7 '29 
1.61 
1.62 
1.74 , ... 
1.02 ,.8, 
' .. 9 u. 
1.73 
1.90 
2.06 U. 
'.S7 
2.62 
2.67 , ... 
1.41 
1.&9 
1.77 
1.94 
2.11 
'''7 2.48 
2.119 
2.74 .... 
1.S0 
'S' .... 
~S' 
.~ . 
2.76 
'.97 .. " "'9 
~. ..,0 



CAXBRlA STEEL. , .. 
pRQPER.'rIES OF STANDAB.D ANGLES. 

UNEQUAL LEG &. 

~. 
-. '0 11 '2 '8 ,. i8 ! - ,*-fl.o.w .... fl.G .. n= '~I~" ..... Idiufl. -, ""' ..... 
~ ..... , ..... looI-.lu ~~ fI.~:r ..... ..... , .. 2-1, hlo2-t. ..... 
--.- -----,.-- - ,-.- --..-- - ,- a ,. Iqw. -,.. ,- .-' ~ -,.. .... -B' 1 .68 .2. 'B' 1.61 ~ .. ••• A.~?1 

B4 1.70 m 224 1.61 ~M ••• B4 1.73 .... '.60 .a., .. . .. 
B' 1.76 9.4& .. " 'B' ""j ••• .. 
B' 1.77 10.43 3.23 'B. ... .6' .. 
B. 'BO 11.87 3.1\6 ' B~ .34.9 .M .. 
Bf 'BO 12-21:4 3 ... 'B "' .. • •• .. 
.. 0 , ... 13.16 .. ,. 'B' ",.0 .M .. 
.60 , ... 13.98 .... U. .336 .• 4 .. 
. 70 , ... 14..78 "7' 'B' "''' ••• .. 

1.03 u. 6.60 "84 1.81 .489 .77 A~?3 
1.02 1.61 7.78 2.2. 1.60 .486 .7. 
1.01 1.63 8.90 2.64 U~9 .482 .7. .. 
1.0 1 1.66 9.99 2.99 1.68 .479 .78 .. 
l:m: 1.68 11 .03 8.32 "'i . 476 .7' .. 

1.70 12.03 3.66 'B . 472 .78 .. 
••• 1.72 12.99 3.97 1.66 . 468 .7' .. 
B. 1.76 13.92 4.26 'B' . 464 .7' .. 
.. 7 "fi 14.81 .... 'B4 .460 .78 .. 
••• "7 16.67 .... U. .46& .7' .. 
.. 6 , .. , , .... &.17 'B' .. " .7' .. ... 2 ... , .... 3.24 , ... ",.0 .77 A~?6 .0. .... 14..78 rn , ... "'7 .76 
.. 7 20. 16.(19 ,.o. .... .76 .. .. , .. " 18.87 4.7. , .. , .. " .7' .. ... 2.13 20.08 6.19 ,.80 ~ .. .7' .. ... 2.16 21.74 &.66 , ... . 334 .7' .. ... 2.18 23.34 6.10 , ... .m .7' .. .. , '.20 2 .... ao. , ... .32~ .7' .. 
.• 3 222 ~6.39 .... ' .. 7 • 32 .7' .. .. 2 .. 4 27.84 7.41 , ... .320 .7' .. 
.. 2 22. 29.16 7 .. 0 , ... .317 .7' " 

1.17 '.84 13.47 M2 1.93 .446 ... AI07 
1.1 8 1.98 1&.48 .... 1.92 .44a "7 " 
1.1& 1.99 17.40 ."'. 1.91 .440 .. 7 " 
1.14 2.., 19-28 ... 3 '.80 .438 .. 7 " 
1.13 .~. 21.07 ... , '.80 .434 ... " 
1.13 M. • ... 2 &.78 , ... .431 ... " 
1.12 2~. . ... , .... , ... .428 ... " 
1.11 2.10 28.1& 670 "'7 .426 ... .. 
1.11 2.12 27.73 7.16 , ... .421 ... .. 
1.10 2.14 29-28 1 7.(19 ,... .418 ... .. , ... 2.17 80.7& 8.02 , ... .414 •• .. 

- -



, .. CAMBRIA STEEL. 

PROPERTIES OF SPEOIAL ANGLES. 
UNEQUAL LEGS. 

;~' 
1 • • • • • 7 • 

~ 
l lolAUI fI. 00a.1or 1_01 ""'" 1'oI&'kl -' Gf"'1~ ..... ........ ""- • .... II ,o.-u. 1 0000tJu .. "" ....... ... . i1lIl·l. b io I_I. .... , b,. , --..- • --.---,-

I .... ...,.. ...... s.. t ... .... .. .... I .... • -- --
A~?l • ~.l '" 

~ 
'.1 .• 0 ." .10 .10 
'.7 .7D ~7 .,. .1' 

" " 3~ .D. .3D .1' .1' 
" " 3.D 1.13 ... ." .17 
" " ... I~D .44 .1 • .ID 

A123 • ~.lX 

~ 
.~ .• 3 .3D .lO .11 

" .~ ~. .., .to .1' 
" " 3.' 1.00 ... .18 .17 
" " 4.0 1.18 A. ~1 ..0 
" .. 4.. 1.34 .• s ~3 ... 

AS. 2!4 .l~ ~ 3.7 1.07 . .. .19 .17 
AIM 2 ... . I f. I! '.1 .SO ~O .oS .OS 

A~?l!i 2~ ~,1~ ~ 
M .S7 ~S .07 .OS 
3.0 ~S ~O .09 .1 0 

" " 
9. 

3.7 1.08 ~3 .11 .,. 
" " ... 1~7 .3S .13 .1' 
" " 0.0 1.40 ~7 • .1' ." 

A~f'-7 2%~.B" 

~ ••• .7' ." .13 .11 
3~ ••• . 3S .1 • .1' 

" " 4.0 1.16 .• 0 ." .1 7 
" " 4.7 1.36 ... ~ . .'0 
" " I. M 1.116 • •• .24 ~3 

A~?8 2~:,lS ~ ••• ,:bZ ... .13 .11 
3.' .3. .17 .1' 

" " 
~ 

42 1.24 .3. ~O .1. 
" " '.0 1.46 ... ~. ~1 

" " '.7 1.1;17 .• 3 ~ . ~3 

A129 3 :.2 

~ 
3.1 .• , "6 ~1 "0 

" 4.1 1.19 •• ~D ~. 

" " • .0 1.47 .6l .'7 ~ . 
" " '.D 1.74 ... M ~7 

" " ••• '.00 ••• .., ... 
" " 7.7 .~. ..s .• 7 .'7 

A149 3}{. 2 Yo .~ 1~3 ••• ... ~7 

AttH 8X~.2 

~ 
... 1.32 ••• .. , .. . 

" ••• 1.63 ••• •• D ~ . 
" " ••• l.9a .60 . 67 ~S 

" " ~ U .... . .. ••• A 3 
" " 2.150 ... .70 A • 
" " il D.' 2.78 . 67 . 7 • .<>. 
" " 1M 3.00 .... ~. .<>. 



CAXBBIA STEEL. 1. ' 

PROPERTIES OF SPECIAL ANGLES. 
UNEQUAL LEGS. 

~ 
- "- 11 ~ ~ ~ i,;; --'-..... ....... "'e. • ...., .... ....... -, ., "'&ft'lt~ IMI .. ", .- .... I:wt1t.. • • ,111 .. . ",-

:~ 
..... 

l i.lli l. ",. .w. 1-1. lI1I t-1. ..... . .... . ' l ' W -f..:- a ..- I ..... , ..... ... r.-..' 1Riii7 -=-
.41 ••• .24 .1S .• 3 .4 70 ~I A ~~ l •• ••• .1 2' .• , .4IUS '0 •• .71 ., ... ••• .446 2D " •• .70 .42 ., •• 1 .43 4 2D " ., .78 A7 •• .80 .. .. .0 " 
.4' ••• .. , .1 • ••• ~" •• A123 

••• ... •• 2' • •• ~., .,. " ... ••• ••• 2' .. . ~ .. .. " ... .7l ... ... .., ~ .. .,. " 
. 41 ." ... •• .60 ~ , . .,. " ... .79 ~, • 6 .70 .424 .3' A •• 

••• .. 0 .33 ... .74 .30 ... A1 66 ., ... .43 2 7 .. 0 ..64 "7 A~?6 ., ... ... ... .7D ..66 .27 .. ... . 66 • •• .79 .247 26 " . ,. .97 .77 ~o .7. .2 •• .• 6 " .. 1.00 ..6 ~7 .77 .2 •• "7 " 
••• ... ..6 ... .. 0 .... .• , A~.27 
.41 ... •• .6 .79 ...! •• 
. 41 .. 0 .71 ••• .7' •• • • " 
. 40 ... ... ~ . .7 . "0 .. " ... ... ... •• -77 ." •• " 
. 41 ... .60 ., ... ... .33 At28 
. 41 ... .77 .• 4 ... .20. • • .. 0 I nl ••• •• "7 .. .. •• " .. ,~, 1.08 .6' ... .2.! •• " •• , ~, , .. , .7' .. , .27 ... " 
~. .97 ... .41 .Dj .44 6 ••• ... ~?9 
.67 ••• 1.09 ... •• "'0 ••• 
"! 

, ~. 1.~2 .66 ... .4 34 .43 " . , , ... 1.63 .7. ••• .4 28 .43 " ... W6 1.73 ... .D' A.' .43 " ... 1.08 I ... 1.00 .. . .414 • •• " ., 1.10 I ... .D ' I ~' "D ••• .0\.149 

.'6 ... , 
U~ . " 1.13 ... ... A l& l ., ... , ... 1.12 "D ••• " 

~4 ... , ""'6 I ~' 1.11 ... .43 " 
M .... 2.68 1,2 , 1.10 ... ••• " 
~3 .. 0 ... 6 ... I~ ... .43 " .. ... '.27 UO ,~ .20' . .. " 
~. ... ,~. 1.64 ,.os .. .. .43 " 



>s. CAMBBIA STEEL. 

PROPERTIES OF SPEOIAL ANGLES. 

UNEQUAL LEGS. 

~. 
, • 8 • • • 7 -L . ~ ~rlCo.\or ..-" ..... ......... ..-. ... ·Ic~\ • of 1On1'ily fra ,- . ... Ig ...... ...... .... - !litH b lo l·L .. r~ .... 

.... bIr. -
b •• , A • 1 , 

-- -..... , ... ...... .. '- , ... 
b ... • 'IIOMI.' --- -- -

A~;31 • .3~ 

~ 
~.7 2.20 .• 8 2.01S ••• " . , 2.68 ••• .... 1.17 

" " 10.6 3.09 .... 8.40 '3' 
" " 11.9 3.110 ,.00 3.79 1.02 
" " 13.3 3.91 1.0' 4.'7 1.68 
" " '4.7 4.80 1.0' .... , ... , 
" " 16.0 4. •• '.97 .... 2.00 

A133 4"' ~3 

i 
•. , 2.68 .74 1.98 .... . 

" 10.6 3.09 .7. 2~' 1.0, 
" ,. 11.9 3.60 .7. lUll 1.1 3 
" " 13.3 3.91 ... , 2.11:1 ,~. 

" " '4.6 4.'0 ... , 2.98 '~7 
" " ,~ 4. •• .... 3.19 1.49 

A~;36 • •• 
~ 

11.0 3~4 1.03 .... UI7 
" , ... 2.70 1.0ll .2. , ... , 

" " ,4., 4.2. '.97 0.96 2.04 
" " ,~ 4.70 1.10 e.liS 2~. 

" ,. 
'7'" .~. 1.12 7.14 2.48 

" " 19.15 6.72 1.14 7.70 2.69 

A~p9 7 f. a li 

i 
10.0 4.4, .70 3.915 1.44 
17.0 ,.00 .7. 4.41 1.62 

" " 19.1 .... "'0 .... ' ... 0 
" " 21.0 M. .... .~. 1.97 
" " 23.0 6.76 .... 1S.69 2.14 
" " .... 732 ::~ M. 2.31 
" " 2~. 7 .... 6.46 2.48 
" " 26.7 U8 ... , M' 2.64 
" " 30.6 •• 7 ••• 7.18 ....0 
" " ,2.3 9.00 .... 7'" .... 

A112 • f. 6 ~ 23.0 ~70 1.47 21.68 4.7. 
" 

~ 
20.8 7.66 ,.00 24.04 0.34 

" " 2 •• ••• UI2 26.33 ..... 
" " .1." e.us 1.64 28.156 &40 
" " 33.9 9.94 1.116 80.72 • • 2 
" ., 36.6 10.71 UI9 32.82 7 .44 
" " :te.l 11.48 1.81 8 .... 7.94 
" " 41.7 12.26 1.83 86.80 8.43 

" " 44.8 's.oo 1.66 88.78 8.92 



CAlIDJRIA STEEL. '" 
PROPERTIES OF SPECIAL ANGLES. 

UNEQUAL LEGs.. 

~ 
- e 10 I 11 

,. i8 Ii ,. , 
--; JiIIUoo .lr.-1Ir • ~~ I ...... l.o.Iiou II ...... 
... of G, .. 111 . =. ... ". ,- ..... ' .,.. .. 
iJl"LloI Jut of a.w ...... 
.ulI!.t .... b it t.I. ! UoW. ... >. . .... ! lil" 

- ----- " f--;;;- J .. IIor. 

• r " • " - ..... ..... ...... ..... r.;;:-.... - f= ---

l~ 1.18 .... ,~ . ,~. .707 .7' A~:~n , .. , ..,. lAO , ... .70ft .7' , .. , ... 4.76 1.72 , ... .703 .7' " ,.0< u. . ~. ,~ . ,~. .700 .7' " , .. U6 OB' ~,. , ... .7'~ .7' .. , .. U t3h a •• 1.22 .7' .7' .. 
1.OIa 1.2' ~ .. , .. , .742 .7' " 
~. 1.4 9 ... 0 1.83 1.44 "'0 ••• A l 88 
~. 1.01 .~. UO 1.43 .437 ••• " ••• 1.04 7.0' 2.37 '.42 ... , ••• " 
~. 1.06 ,.7. .. 64 1.41 A •• 

• •• " 
~, , ... A. .... 1.40 .424 ••• .. 
~. 1.60 9.10 ". , ... .419 ••• .. 

l.20 , ... 8.14 ~. , ... .631 ~. A~!36 
1.19 1.66 .... ~70 u. .629 ~. 
1.18 'iZ 10.46 ••• '''A .628 ~. " 
1.18 ,. IUiO .... , .. .623 ~ . .. 
1.1& 1.62 12.61 3.73 , ... .620 - " ,., , ... 13.62 4.06 , ... .817 ... " ... ... 0 22.66 6.01 .... ~S7 .7 • AI09 
~ . ... IilO.41 6.68 .~. .. .. .7. " ••• .... 28.18 6.34 .... ~ .. .7 • .. 
~. 2.06 80.86 6.96 .... .. ,. .7 • .. 
~. • •• 33.47 ilg .~, 

~'! .7' " 
~ 1 2.62 30.99 2.2. .2. .74 " .• , 2.64 88.40 &., ... , .200 .7' " 
.80 2.66 40.82 9.42 2.20 ~'7 .7' " 
~. .... 43.18 10.00 2.19 .244 .7' " 
~. 2.71 46..87 ,0.0. .. ,. .. 41 .74 " 

1.79 "'6 44." M. ~ .. .... l.20 Atl2 
1.78 ... 49.28 &8. . ... .... 1.30 
1.77 2.62 64.10 ... 7 .... .... , ... .. 
"il .... .&a' 10.77 .... . 000O , ... .. 
1.7 .... 63.42 11.67 .... .... , ... .. 
1.70 .... 87.92 12.60 .... .... ,~ . .. 
1.7. rUIl 723' 13.41 ... , .... , ... .. 
1.73 sa.8a 7 .... ,U7 • .00 .... ,.. . " 
1.7 8 ~ .. 80.78 10.11 2.49 .... , .... .. 



( 

188 CAMBRIA STEEL. 

PROPERTIES OF T·BARS. 

~ 
• • 

'- '-1 -b-""l I 

EQUAL LEGS. 

1 • I • I • I 0 6 I-L 6 • 
Dlmen~l .. u ~ . ...... 

't'iitlt. ... IIoi<k_ nlck_ "'ripl "" ",w' 
_ .. ..... • a,uil1 ''''''' • ., . , • r.:. '""'- tro. Ov.llidt b ;.,·1. 

.lIbor. - "'. ' ...... .... .-- b- - d- _\0 ft' tit' -------
A x 1 ,- - ...... - .... - =- !It. I ... --,;;;0:- ' ....... --

T 0 1 1 ~-h X-h 1.0 .27 .2. .0' 
T I SI '" 1~ h"A I. ~n 1.4 .4> .'" .0' 
T183 Ih I h ,\")4 t. "I. 1.6 .• 0 ••• .00 
TIS? '" l X h"" "'"!4 1.7 ••• .36 .06 
TIS9 '" '" ... • !4 ."X 1 ~ ~O .38 .0 • 
T 194 l~ '" X"h Y."t\ 3.2 .9' .0' .2. 
T 37 • • !4"1\ X·", 3 .7 1.., ... .'7 
T38 • • '"X ..... " U 1.2. .61 .<3 
T ., '" '" X"" ~ . ." 4.2 l~ l .6' ~1 

T42 2 )4" 2;, h"~ ..... ,.,. 0.0 1 .46 .67 .6' 
T" ." ' X .... '" .... ,.,. 0.6 1.63 .73 B7 
T 67 3 3 h"" h"" 6B 1.99 .86 M6 
Tao • 3 "Ii • i • .... 7.' 2.31 B. l B. 
T73 • 3 w. X"'" 10.1 2.96 ••• ..27 

T ' 7 3 X ." "'"n w. 9.' 2.74 .88 3.10 
Tloe • • W· .... ..-. 10.9 3.19 1.12 4.04 
TllO • • X" .... X" ,. , .~ 4.0' 1.18 1S.72 

UNEQUAL LEGS, 

T22 "" 1X h-. ,-,.. 3.0 B6 20 .0' 
Toe ." • % "i. W'n 7~ 2.10 ••• 1.72 
T 6. 2'A • ,\"% " M 2.10 .7' ~1 

T60 • ." %"n !l!ilo{. 7.2 2.11 .7l 1.08 
T 64 • • "". '" "II 02 2.74 1.27 4.12 
T IO! ." • "". Ys "{, 10.0 .~. 1.20 4.33 
T120 ." ." ,\ "Ys • "X '.0 2.29 .07 1.0 • 
Tl 30 ." 3 ,.." "''',,- 10.0 2.94 .7' 2.0 1:1 
T 138 ." . " ... "I • " 10.2 4.46 1.11 twa 
T 140 ." ." 1."1. Ulo~ 16.9 4.60 1.11 1S.08 
TISI} 0 3 X"I.IU"% 1M 3.99 .7' 2.42 



OAlllllJBIA STEEL. , .. 
PROPERTIES OF T-BARS. 

4 
EQUAL LEGS. 

-,0 :-1!.. 
,. 

" 
,. 

'0 I Ili , - (Joet. of SUflDcth. - ...... -,. '""- lot/a rt Ptr m.. a.....1, . r!bno IIINI ...... .- , ..... W •• . ", ... rt llllOlltk l rttUOUk ...... 
blIl·L b lll·L . "',.. blo ... bltn ,...~.... .-:!i. ...... 

b I . .~ .. -.-c--;- - ,-,- - W-

" ,. I .. 
~~.: -... 1acMo.' 1 .... .'"- "'L 

.0' ~O .0' .0' ~, ' 00 270 T 0 

.00 ~. .0. .04 ~O 060 .. 0 TlSl 

.06 ~, .0' • 0 0 ~. .'0 4 .. TIS3 

.01 ~o .0' .0 ' ~7 700 .00 TIS7 

. 0. 2 • . 0 ' .0 1 ~ . •• 0 e .. TIS9 
~O .. , .,. .,. ... .060 1680 TI94 
~. . '" ., . ." . ., 2770 2160 T .7 .. , ... ~, ~, ... 8830 .eoo T , • .. , .e. .2' .2, .40 3440 2e .. T41 
•• 0 .ee ~. ~ . . " .300 8360 T .. 
••• . 1' ••• ... .. . 6200 "00 T •• .,. .90 .70 .• 0 .e . 7S60 6140 T 67 
~6 ... ••• .6 ' .6' 91S0 71S0 T 6 • 

1.10 ~. ,~O ~o .6' 11710 9U10 T 73 
,,23 1.06 , ... ~, .13 13140 10260 

T " 1.08 ,~, .. " 1.06 .63 16S00 18170 TI08 
• .08 ,,20 2.92 1.46 ~6 21610 16S80 TllO 

. 
UNEQUAL LEGS. 

-
.00 ~, ,2e ,2. .. e 930 780 T •• 
~. ..>1 .. 3 ... ... 8980 "60 T •• .e. . 8 ' .e3 . ' 8 . .. 6760 6300 T 6 • 
• 60 .8' ... .80 .66 6400 . 000 T .. ,., ,,2. ... .8 0 .. 6 16090 12 070 T 6. ,.. 1.23 1.42 .6' .10 16470 12S60 TIOI 
>. .86 2.111 t.12 ,.0, 0780 . . 00 TI20 
.01 ~. 3.02 ,.0, 1.02 9600 7070 TI30 

2.10 '.01 3.70 ,~. ••• 2 2430 17030 T138 
2.18 '.00 3.78 1.66 .90 22690 17720 T140 , ... .7. 8.42 2 .17 1.17 11840 8860 T16D 



100 CAlIlBlU.A. STEEL. 

PROPERTIES OF Z-BARS. 

1 

•• 3 ~ ;( .. 3h 
Z. 3 ~). ;! .. 3 h 
Z13 3 III P-.. 3h 
Z~.l 4 14 ~ .. tJi 3 • 
Z~,fj 4 

g~ ~ .. !Ji 
Z'f.9 4 Ih n :Ji SA " Z37 • 3 X 

~ .. gq !Ji 
Z41 • 3 X 

~ .. gJi lJi .. 
7.4. • 14 M 

.. gq .. 
.OS 6 3 X 

~ .. gJi lJi .. 
Z~.7 6 3 X fi .. gJi Iii 
Z~.l 6 

:~ U gJi 3 
Z67 7 X 3 " '73 • 3 " 



CAMlJRlA. STEEL. '" 
PROPERTIES OF Z-BARB. 

1 ~ 
1 

I' 
. 

. ~. f'e 
- Ill Ii 18 I " 17 I i. I 

~blilll c_r.OrSlre ngth. Coer.orne n_doll. -, " ror Fibre !lllal,... 1iln!llla ...... G1"IiOll of 11000 ".'" IJAifOl1l LoooI. ......... ...... 
"" "- ~":::'I::. a,'::'lct I .. ber. 

a --",--

--",:- • F' N N' .... ••• .0400 , .000 .000270 .000432 z. 
1.000 ... 26400 19800 .0002 13 .000341 " 
.. 90 ... 27400 21400 .00020 1 .000322 Z • .. " ... 31800 ...00 .000170 .000272 " 
. 966 ... 32600 26600 .000169 .000271 ZI' .... ••• 36600 28600 .000148 .000236 .. 
.778 •• 7 33600 26200 . 000124- .000198 Z" 
. 788 ••• 41700 82600 .000098 .000166 " 
.798 ••• 49800 38900 .000081 .000129 " 
.794 ••• 61600 40200 .000080 .000129 Z~6 
.90' •• 7 1S8700 •• 900 .000069 .oooni 
.9" ••• 66900 611Soo .QOOO.' .0000" .. 
.90. ••• 64600 60lSoo .000064 .000108 Z., 
.91. .• 7 71000 66600 .00001S~ .000092 .. 
.9'. ••• 77400 80.00 . 00006 .0000 •• " 
.611 .7' 1S7oo0 44.00 .00001S8 .000093 Z.7 
. 8 19 .7 • 68200 63300 .000048 .000077 .. 
. 628 .7 • 79400 •• 000 .000041 . 000061S " 
.616 .7' 81900 .4000 .000040 .000066 Z41 
.823 • 7' 92000 71900 .000036 .000067 .. 
.631 .76 102100 79800 .000032 .00001S 1 " 
.619 .73 101000 76900 .000033 .000062 Z4 • 
.62U .7' 110200 86100 . 000030 .00004 • " 
. 633 .7 • 119600 93300 .000027 .QOOO4' " 
.1S19 .9. .0000 70300 .000031 .000046 Z03 
.628 .9. 104900 .'900 .000026 .QOOO4' " 
.632 .9. 119700 03600 .000023 .QOOO •• " 
.1S20 .91 123200 96200 .000022 .QOOO •• "7 
.1S26 .9' 136800 106800 .000020 .Q00032 " 
.9.' .94 160400 117600 .000018 .OVOO29 " 
.1S19 .91 149800 117000 .QOOOI. .000030 Z.' 
.1S2 1S .9. 162300 126800 .000017 .000027 " .930 .9. 174900 136700 .000016 .000026 " 
26 .7' 108600 84800 .000020 .Q00033 Z.7 
2. .71 160800 117800 .Q00014 .Q00022 Z7 • 

, 



... CAKBBIA STEEL . 

MOMElNTB OF mElRTIA OF RECTANGLES, 

_~~_I-~L-

- Width of R.~tanKle hl J:ncbe .. 

10 .... t !. t 1'< t -h t 
--- ------------, ." .n ." . " ... ... ." • .M ." .M .M 1.11 1.21 1.11 

• U. '-~ ... ,." '.m '.00 .. " 
• ,~ ." L. ... .n .M &~~1 

• .... . ... '.75 '.M '.00 10.13 IUS , 1.1~ ... 10.7'.1 12.61 14.20 IM8 17.U 

• '"~ "" "'00 ... " 21.31 " ... 211.67 , "''' .... "" ..." 00." .W ".~ .. " ... 26.64 U2.'i 8tlA ~ ~.m ~M7 .... 
U ~." « ... 4H9 ..~ 'M' "." Ii9.S'l 

" .... ...... ..... ..... "-00 81.00 ".00 

" .... " 67.21 ..... .,,' il.M '''M 114.43 

" 61.17 11.'6 ".n , ... ~ 1ll.8a ,,. .. 14292 

" 7D.SI n." '"'' 12:1.0$ , ..... , .. " 1;~78 

" ..... '''~ " .. Ol 149.S3 liU.67 '''-00 :n:ua 

" JD2.M 127,1U 168.53 17'i.12 :m.71 ...... "' ... 
" 121.150 1 ~1.I!8 1 1!2.~ :»2.6:1 213.00 m.!l.~ 803.75 

" ,tt .. 1i8.6!l 214.U ,.." 2&,jll 321.62 Ml.21 

" IM.67 ... " "'.Ol 29U7 .... " 875.00 416.81 
n Inw 2-tl.17 28i1.4\ lI3',().I "' ... oI:W.U W.1I4 

" "'." 271.20 1:tl,7" SS5.21 «.~ (99.13 6MM 

" "'." "...., m.'l"! ...,. 
""''' 670.113 6&.70 

" "'" "' ... ...... "'.Ol 6,'-00 "'.Ol m." 

" ..... "' .. ... ,. ..... " .... 7'82.42 813.1'41 

" .... " ~7.71 MUS 6-10.79 m.D .,.... 1l~.4~ 

" 410.0(1 :'12.611 616.011 tl7.ftl 8:!O.11 "'-" 1006.1 8 ,. ." ... 671.67 .... Ol ""." 9B.ft7 10211.00 111388 

" ... " ..... 7112.16 .... ~ 1016.21 1113.23 12,0.20 

" "'.GO 703.13 su.'$ .... " il 
12m.a 1.roti. 2.'> 

" "'-" .... M 1024.00 11901.m '",,00 1700.67 .. " .... '''''' "' .. ~ HUM 1842.38 :DIU!! .. "'-00 121&.00 , ..... 1701.00 211j7.00 ' .... 00 

" 1143.11 1428.011 1714.75 ""'.M 2'.07113 N7.!l2 

" ",." 1864.17 ""'Ol =." .... " ...... .... ~, 
" , .... " ",o." 2316.25 r.ol.lS ""'.00 M7::.8i'I 811;i8.;~ .. 1174.67 2218.83 ,,",00 811X>.51 ~~.!a 3'NS.OO <HU,1i7 

" ~1.1'3 2::)34,79 90n .7[, MIS,71 41»M7 4r.$2.6S 1lOO9.M 

" "" .. "" ... '""00 403.!..OO 0100'1.00 61lW.OO 6,110.00 

" IlI\I).U7 "".n ""~ ~7.~'9 """ "" " 6.SIOAZ ., :mII.1I3 SMU1 4~.OO M2G.S3 ..... " 6Ml I.(I(l ""''' M ..... " tlOD.U 4lrn7:i 6740.1'8 1\6411.00 i381.13 ""-" .. .... " 45'l'1.13 ..... Ol ""'~ 1'Il7.13 =00 tl.4e.67 

" ....... 608.1.(11. ..,." 7113.46 8121L&7 "4$87 101112.08 .. ....... .. ,.00 mOO,1)) ,~oo "".Ol 10!:!5.00 IlZOO.OIl 

• 



OAMBRIA STE EL. 19' - MOMENTS OF INERTIA OF R EOTANGLES. 

-.. !:I:~!!'!!-I-"~'~!!"~. 

Width of ReelooK"le III ][ot:belll . .... 
• 

it f H t tt 1 ..... 
... . ., .M . " .'" ." , 
'.M ... , .. " 1.97 2.l1 ,." • ." ' .00 '" 4.67 '.00 6.$3 • 
7.16 7.81 ... 9.11 m 10.42 • "" , .. , lU8 15.76 16.88 1<00 • IU..s 21.44 "" "" " .. ,. .. , 
~." ~.oo 8t.1l7 .,.., ".00 4U7 • 41.77 "" 49.36 63.16 .. " 60.75 , 
S7.Z'l "-"' 67.71 '12.92 78.1~ "." " 7tI.2tI "" 90.12 ".'" lOO.9S 110.92 " ~.OO ".<00 117.00 126.00 I~.oo 141.00 " '"'' 187.81 148.7~ 160.2:1 17UU '''''' " 1~7.21 171.00 186.19 "'.Oll 214.SS " .. , " 

1 \13.3~ 210.94 =" 216.W 263.67 "''' " 234.67 '"'00 217.33 ".., "".00 3011.33 " 231.47 "".00 an" "'" 3!':l.li3 40').42 " 3M.1S "'." 394.88 "'" ",.ro "'.00 " "' ... .,." 4~A 1 6OO.H "' ... ~71M " 458.33 ""'00 &11.67 "'.M "'.00 6Ii6.67 " ""." C,78.81 627.o.~ 676.23 723.52 771.75 • " 1l10.04 "' ... T~Uofl 776.42 831.87 "''' " ."m i6(l.'-I "'.M l1li7.18 .. .., 100B.lI2 " ","00 .... 00 "'.00 l00s.00 1060.00 1152.00 " 99r>.18 976.&1 106a4 1139.S2 12'.)().70 13O'!.0'3 " , ... " , ... ., 1190(11 128I.M 1873.13 1464.67 '" 1127.67 1230.1~ 1332.70 '''''' 1537.73 1&i0.25 " 1257.157 1371.00 , .. ,,' 1600.f07 1715.00 1829.83 " 139729 1;S2i.$1 J~J.M ""'" ,""" ""'" " 1546.811 

~~ 
1/CS.13 1968.75 210\l.3S 

Ii '" 1817.33 2218.67 Zl89.S:.I ""'.00 "-mug 2661.21 2!!6S. 'J2 8070.63 " ~i8.oo 31M.00 8~02.00 "".00 .. 
31.:1.71 !l71~.29 4001.06 (2.'l(\.88 " 3/'066.87 4000.00 ""." -.~ 0000.00 """ " 42«.63 4630.[,0 [,Ol&.l!.i ""." biSS.13 ~174 .00 " ""'." om.OO 6767,67 6'21Ul3 66/'>.~.00 700s.67 " M76.54 &:m.M ""'" 70!l7 .42 7001.38 SHUS .. 
.... 00 ti?12.00 i.fa8.00 .... 00 8&IO.t~ 9216.00 " 7161.46 7812.!;0 ""." 911(.6~ 976,',.r>3 IlJ.ll&m ., 
""'.~ ""00 ""." l1ID2.fi1 10985.00 11717.33 " 9021.38 g~l.r.o 1()(i61.63 )1>181.75 123()1.8'I 13122 00 .. 

10061.83 l W76.00 I1890.67 12&05.33 J872i1.00 14631.67 " II17&29 12194.1iO 13210,7~ 14226.92 15213.12 16~.S3 " lZ'I75.00 _.00 U~.OO 16.[,0.00 16Si6.oo 18000.00 .. 



CA:M:BBIA BTEEL. 

PROPERTIES AND PRINOIPAL DIMENSIONS 
OF STANDARD T-RAILS. 

f~--.-t 1-_ t ---f , . 
;. .L 

jo- ._--l!-- ..... 

'I'.!c~1 
lIla I·!. ..... .... b d k • • 
~ .. "'" ".bet. 

.. ,,,,-
.",hln, ...... 1-..,;;:- , .... ..... bo_ , .. ,- , , 

1-'----

'" • 0.7B '" ' X II 0', 0.70 o~. o~, 

"3 ,. 1.18 ,~ ,~ ' n h 0 .. ' o~, 0.,. 

,,3 ,. 1.07 O~ O~ ,~ II u U 0." 

". 00 0.00 OX OX '" II ... '-7 ,~ 

'" 0' u O~ 2X ' X II ,~ ... ,.. ... .0 0.' • 3 OJ, " U 3.' 0.3 , .. 3' ••• 3 K 3}4' '" " '-. 4.9 ... ... 40 3.' 3" 3 H l Ye II '.7 ••• ••• .... ., 4.4 3 U 3 U 0 " , .. 8., ... 
,.0 • 0 ••• ." 3 Ye 0" ,', , .• ... ... 
' 37 " ••• 4 . d,', 2y' " .. 0 ,.~ ••• 
.33 .0 ••• 4~ 4~ 2'" " 

.. , '''7 8.7 

.34 .. 8.4 ' {, 4{, Oil Y, 0.2 17.0 7.4 

.30 70 8.. 
+'"' 4Y. 2/, " 

,~ '0.0 '.4 ... 70 7.4 4 11 4 11 ' u " 0.3 23.0 •. , 
.30 .0 7" • • ' X II 0.' 26.7 10.1 .., •• 8.3 .. .. at, ,', ,~ 30~ U~ .3. '0 B.8 "" ". 2Y. . \ ... 34.4 12.3 

"0 D. .2 .. Ill' • a ll .\ "7 3S.6 'M ... '00 ... IIX IIX 2% {, 0 .. .3 .. "7 ... ,"0 '''7 • • "y. , 3.0 ,,~ OM 

. All 0«11001 from ~O lbo. to 100 lbo. both InclUSlve .n: Am. S ot". C. E. Standard. 
For deLlil dimon""'" of Seed"" No. 639, _ pa,. 20. 



CAMBBIA STEEL. 

RADn OF GYRATION FOR TWO ANGLES 
PLACED BACK TO BACK. 

ANGLES WITH EQUAL LEGS. 

-!!- " '. '. ......!".! ---+ .. --- .. -. 
1fT \'·T troT troT tfoT 

~' ....!i.,," ";~'l 
., 

" --!~ 

--' labor. 

A~l l ~.':. l~ ~ .,. l Y.:':, l Y. 

* .. 
A~.ts 2 , 2 

* 
.. .. 

_.0\41 2 ).(:':, 2X ~ .. 
&17 2~ ;,;2~ 

~ .. .. .. 
'A.43 2~:':,2X " .. 

~ .. 
.10 , 

" ~ .. .. .. 
" A.~1 3~:':, 371 

F. .. .. 
.o\~a 4 :':,4 0 .. 
'A~O 471 ;'; 4~ n .. .. 
'A~7 

, 
~O ~ .. .. 

A~7 • :':,6 

~ .. .. 
' SO • :':,8 

~ 
.. .. .. .. .. .. .. , ~ 

A",lu ma,ked 0 .". .pcclal _UM&. 



r 
I 
'" CAMBRIA. STEEL. 

RADII OF GYRATION FOR TWO ANGLES 
PLAQElD BACK TO BACK. 

ANGLES WITH UNEQUAL LEGS. 

" -..!:~ --~ - '. ' . ... .... ----- ... - -. 
!"T I'·Y ~r'T !r.1r !"y .. 

...... , " • 4." -o!~" -n'r' 
R.dil of ,yration corru pond to dlrKtlOIll \n.dicatod by .""",head .. 

I u.< 
bdlI or GJraUo.. ..... D .... dou. Nok-. he 

, .. bot. --~ , " " " " '. ileYo. ~ a..I ... _' _________ __ 

'A~.21 • ", 1M ~ 
,~o. 0.63 0.lI4 0.62 o.·'r 0.72 M' .. .~, 0.61 0. .. o.~, 0..7 0.7' 0. .. , 

'..4.123 • .~ 1)1 ~ 
,~, 0.63 0.0. 0.68 0.73 8l~ 0. .. , .. a36 0.61 0.62 0.72 0.77 0.93 

"A12,5 2X,~ IX' !l '2' 0. .. 0. 0..44 0. ... 0. .. ' 0.63 0.74 .. .... 0.78 0.47 0.67 0.62 0.8 8 0.7 • 

',\'~.27 2~ x IX !l >A. Mo. 0. .. 0.64 0.69 0.74 0.84 .. 2.72 0.78 0. .. , 0. .. 0.7' 0.78 0.89 

'A~.61 2).{ .~ 1~ ~ L IS4 0. .. 0. 0.67 O.7t~ 0. .. 0. 0. .. , O.GIS 
'.00 0.79 0.68 0.77 0. .. , o.6S 0.97 

A., 2X.~ 2 ~ 
1.62 0.79 0.79 MS 0. ... 0.97 1.07 .. 3.10 0.77 0. ... 0.., 0.96 t~ 1.1 2 .. .. 400 0.7 l1 0B4 0.94 0. •• 1.1 t1 

oA,,28 2%,~ IX ., , ... 0. ... 0. .. 0.62 0..66 0.72 0.82 

* 
2.46 0."7 O.lSlI 0.6' 0..7 0.7l1 0. ... .. .. 3.34 0..0, o.,S o.SS 0.73 0.78 0. .. , 

o,1l29 , •• h , ... 0.97 0.71l 0. .. ' 0. ... 0.93 1.03 .. .. 
:( .... 0.90 0.7. 0..0 • 0.90 0.91S 1.Oll .. .. 400 0.93 0.7' 0.6. 0. .. ' 0.9S 1.09 

A.~3 3 . ~ 2Y. II 2.64 0.96 '.00 1.09 1.18 1.18 ,~ . .... 0.98 1.02 1.11 1.16 ,~, 1.31 .. .. I • M S O.IH >.0. 1.16 ,.20 l~' 1.3li . 
.A~,lil 3)i" ,~ 2 

~ 
2.63 1.13 .7. .. , ... •• 0. '.00 
4.43 1.10 .7' ... ... ••• 1.06 .. .. 6.10 >.OS .7' ... ... ••• 1.10 

A~6 3X,~ 2X Y, .... 1.12 0.96 1.04 1.09 1.13 '~3 

n '.60 1.09 '.00 1.09 1.14 1.19 ,~. .. .. 7~' ,~. 1.03 1.13 1.18 ,~. 1.33 

A~7 3 X " 3 (j .... 1.10 ,~, ,~o. 1.36 ,~ . 1.49 .. 
~~~ I ~:gi ,~. 1.34 1.39 1.44 1.6 4-.. .. '20. 1.4.0 1.4li , .. 0. '.60 

Anetu marked " .no _ped. l _tiont. 



OAMlJBIA STJ:lEL. 187 

RADII OF GYRATION FOR TWO ANGLES 
Pf.JAOED BACK TO BACK. 

ANGLES WITH UNEQUAL LEGS. 

", .... --... ", - -- ... 

Radii 01 nradOD corrnpond to direc, I"". h,dk.,ed by arTOWheado. - ......... 
. .. bor. ", ", ", ", ", ", 

"'?,9 • ~. 3 • .. .. il 
• f. 3}i' 

B 
4X~3 

~ 
• f.3 a .. 
• f. 3X ij .. 
• •• ~ .. .. 
• ~ 3X ij 
• •• ~ .. 
7 .-.:3X 

~ .. .. .. .. 
ADaJo.o marked 0 .,., Ip.<:Ial MCtIoDi. 



". CAlIBRIA STEE L . 

-
&Ann OF GYRATION FOR TWO ANGLES 

PLAOED BACK TO BACK. 
ANGLES WITH UNEQUAL LEGS. 

-"- --~. ~--- --':!--~ '. 
r:-r'lry :r~ :r~ lro aw>-

-I II ..j~" ..Jloi(" --lHc" 
Radil '" pn.t;OD c:orreo_d '0 directLoa. !ndica.ted by arrowhead .. .... Wll ot GJnUoo.. ..... -- ""'- ... 

l .. bIr. -- . q .... ..... .... ". Iu. ' . " ' . ' . "f' · Alllli 2 ~1% ~ 1~0 0.41 0.9 2 WI 1.0 6 1.11 1.22 .. 2~6 C~6 0.96 1.0 • 1.10 1.1 1.26 

.A~.23 2 .. " ~ 
1~6 0 .44 0»0 0.99 1.0 IS 1.0 9 1 .20 .. 2.36 0.42 0 » 3 1.09 1.14 1.1 9 1.29 

'A126 2X f.l~ ~ 
1.34 0.83 1~ 1 1.31 1~6 1.41 1~1 .. .... 0.32 1~' 1.31:\ 1 .40 ... 1:1 u sa 

.A~.27 2Xf. 1X ~ 
1.44 0.42 1.17 U 6 121 1~ 6 1.47 
2.7' Q.40 1~0 1.30 1~' 1.40 1~1 

·AIBI lilX" l y.: ~ 1.1S4 0.15 1 1.13 U' U7 1.32 lA, .. .. 2.00 0.60 1.14 .... .~. 1.34 '.4, 
A2,l 2X x2 

~ 
1.82 0.60 1.10 1.19 1~' u. 1 ~. .. 3.10 0.118 1.13 .~, .~. 1~' ...3 .. .. 4.00 0.06 1.16 1~' 1~0 12' ... . 

"A128 2 y.: ,,! I X 

~ 
1.154 0.41 1.31 1.40 1.415 1.60 1.60 .. 2.48 0.40 1.33 1.43 1.48 u sa 1.63 .. .. 3.34 O~. 1.36 1.405 1~1 1~6 1.66 

"A~.29 • •• ~ 
1~' 0.1S8 1.37 lA6 USl usa 1.e8 .. 2.94 0 .07 1.39 ... 6 1~. 1.1S8 1.68 .. .. 4.00 O.tllI 1.41 1~1 1~6 un 1.71 

A •• • .. " II . ... 0.711 1.3 1 1.40 1.46 1~0 1.60 .. .. .~6 0.74 1~3 .... 1.47 1.62 1.68 .. .. ,( 6.68 0.72 1.37 1.46 1~1 1~6 1.e6 

-Af,01 8X" ,~ 2 h 2.63 O~. 1.61S 1.76 l1g 1~' 1.94 
4 .43 M' 1.69 1.78 1~. 1.99 .. .. MO 0 .02 1.72 1~' '~7 1.92 '.0. 

••• ax x 2X 
~ 

2~ • 0.74 Ul8 1 .• ~ 1.72 1.76 1~6 

" .. MO 0.70 1.62 1.7 1.77 1~1 1.92 .. .. 7~2 I o·6. 1.66 l.7lS 1~0 1~6 1.96 

A07 8X.~ 3 3 I 
8.88 0.90 1~2 1.61 1.66 1.7J 1~0 .. 6.66 0.67 1~7 1,66 1.71 1.76 1~6 .. .. 9.26 0.86 1.61 1.71 1.78 1~1 1~' 

Anillu marked - ,.,.., .puial ..,.,.J_ 



OAMBBIA STEEL. , .. 
RADII OF GYRATION FOR TWO ANGLES 

PLAOED BAOK TO BACK. 

ANGLES wrra 'UNEQUAL LEGS. 

-2' __ 

..... Di&'IIIom. 

..... bIr. 

A~9 • . , a .. .. .. 
• a .. .. 
.. ~ , 
• ~ 3 a .. , 

~ , 
~ 

• ~ 
• ~ 

.. ~ .. .. .. 

An.1"" lNU'1r.od . "'" opeCW sect!.,.... 



• 00 OAMBRIA STEEL . 

STRENGTH OF STEEL OOLUMNS OR. STRUTS. 

For various values of !: in which L = length in fed and r = r.u:liul , 
or gyration in indlcs. 

P = ultimate strength in lbs. per $<lllare inch. 

FOR SOFT STEEL.. 
Square bea.ring 

p_ 45~ 
- ,+ (12 L)' 

36000 r' 

Pin and square bearing 
46000 

P = (1ZL)' 
1+~ 

Pin bearing 
.. 000 

P= Cl2 L)t 
1+ 18000 r' 

To obtain safe unit ~trcilS : 

For qui~nt loads, as in buildings, divide by •• 
For moving loads, B$ in bridges, divide by 5. 

Ultlm. ... te StrCI1&'th I .. lbll. 
L p., .. Square lllch. , L 

-;-

Ultimate Strength In lb •. 
per Sqnare Inch. 

lliturt. Pit. ... Pill. Squn.!i"...a Pia. 

--- .- ---+=-I--="~""+,---:-
3.0 "8m ~694 41978 7.6 365M 83(!9 30779 
3.2 43230 42395 '1593 7.8 36193 S2966 30268 
3.4 430U 42081 moo 
~6 42182 41754 40773 8.0 35828 82514 29762 
3.8 4254.& 41412 40840 8.2 3&162 32(Mj.j, 29260 

'.0 
'.2 

••• .. , .. , 
'.0 ,., 
5.' 
5.' 
'.8 .. ., .. .. .8 
' .0 
'.2 , .• 

."'" ."'" 41765 
41488 

""" 40910 

""'" """ """ "'" 89335 
89003 

""'" """ 3797' 
37616 
37m 
"'14 

""'" 40693 
40317 
39930 

"". 
89130 ..., 
... 00 
3"" 870(43 

87006 
365" 
"122 
3567\ 
85219 

'm' 343" 
33872 

"'113 "'" "''' "'" "'" 
37500 

"'" 36488 
"975 .... , 
'"'' 34416 

""" 3837t ",,, 
""'" SlSOO 

""'" 

8.4 3509I'.i 31615 28763 
8.6 &4721 3: 169 2!1272 
8.8 S43G8 80724 'ZTm 

9.0 
9.2 
9.' 
9.' 
9.8 

10.0 
10.2 
10.4 
to.6 
10.8 

H.O 
tI.2 
11.4 
11.6 
U.8 

"'" 30282 moo 8361 t 298U 26832 
33249 29408 263M 
82880 'l1m7 25903 
8251 t 28549 2&104.8 

32143 28125 25000 
31776 27706 24559 
31411 27290 24125 
310M 26879 23698 
301184 26·174 23279 

S0324 26072 228&6 
29965 256?fi ;12460 
29608 25285 22063 
29247 24899 21ti7t 
28903 24517 21288 



CAMBRIA STEEL. - STRENGTR OF STEEL COLUMNS OR STRUTS. 

For .a!iOU5 values Olf ~ in which L = length in feet and r = radius , 
of gyration in inches. 

1> = ultimate strength in l~. per !KIuare inch. 

FOR SOFT STEEL_ 
SqU;l.re bearing 

.. 000 
Pin and IqUIlrf! bearing 

.. 000 
Pin be:l.ring 

.. 000 
P= (l2L )' 

1+18000 I' 

To Olbtain sare unit stress : 
For quiC$CCnt loads, all in buildings, divide by 4. 
1'0r moving loads, I.!I in bridges, divide by 5. 

Ultimate St .... n"th in Ib,. Ultimate Strena:th tn lb •. 
~ pet Square Inch. !!. pet Square Inch. 
, ' 

&!.UfL PI .. 11011 fia. "un. Pilll .• ' PI.o. - ~ -- ~ 
12.0 28553 24142 20911 16.6 21406 16960 141M3 
12..2 28207 23771 20M! 16.8 21137 16708 13812 
12..4 27863 23406 20179 
12..6 27522 23046 19823 
12.8 27185 22693 19·m 

IlO 
13.2 
13.4 
116 
13.8 

14.0 
14.2 
14.4 
14.6 
14.8 

'" '" 16.4 
15.6 
15.8 

Ian 

'" lao 

.... 
"'" 26189 

"'" "'" 
""" '''011 
'"'' '42" 23985 

"'" ""'7 """ 22800 
22516 

""" 219M 
21'" 

"'" 22005 
"662 
"329 
"002 

""'" ''''' 21m 
19146 
19'" 

19148 

"'" 18512 
18288 
18015 

17744 
17478 
17216 

19133 
18797 

"", 18148 
11833 

"'" 1m. 
1692,\ 

"'" .6350 
16071 
is''' ."" 15270 
15105 

147M 
14518 
14m 

17.0 
17.2 
17.-4 
17.6 
17.8 

"0 .. , 
'" .86 
186 

19.0 
19.2 
19.4 
19.6 
19.8 

'M , ... 
20.' 
20.6 
20.' 

""" 21)611 

""" ""'" 19'41 

1959' 
19'" 
19114 
18878 
18M4 

18U8 
18185 
17961 
17740 
17519 

17>l8 
"096 
16888 

"'''' .64SO 

1&459 
16216 
15977 
1574.2 
15512 

162" 
15063 

"'" 14630 
1-4420 

1-4218 
14010 
18811 
18616 is.,,, 
is''' "0'0 "868 
"'00 125l1i 

13564 ,_ 
13150 

"'" 12'1" 

12'28 
'2829 
12185 

Ii'" 11757 

11579 
Ii'" 11219 
11048 
'11m 

10715 

'''''' '0'" ,re" 
10087 
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••• CAMBRIA. STEEL . -

STRENGTH OF STEEL COLUMNS OR STRUTS. 

For various values or !: in which L = length in feet and r = radi lU , 
of gyration in inches. 

P = uhimate strength in lbs. per squue inch. 
0 

FOR MEDXUM STEEL.. 
Square bearing Pin and square bearing Pin bearing 

p- "'000 p - "'000 p - "'000 
1+ (12 L)I t+ (!~L)t 1+ (12 L)' 

36000" 24 000 r1 18000 r' 

To obtain SIOrt unit stress : 
For quiescent loads, u in buiJdin~s , d iv ide by'. 
For moving loads, as in bridges, divide by 6. 

Ultimate Suel1aih in lb,. Ultima te Strenlrth lalb •. 
L pet Square Itu:b. - !< per Sllnare Itlch. 

• • 
~-

...... "'" ,- .. ... ... 
-- ...!!""-.. ...!!""-.. ., 

""" 41488 .- 7.6 40016 '7132 "199 
3.' "'" 47106 46214 7.8 40214 "'" 33631 

••• m" 46757 ",., 
'.6 .,'" .639' """ 

., 
"'" 36127 -8.8 '7270 46013 «822 .. 39411! "'" "'11 .. 38394 35128 81959 

'.0 .11993 45620 "'" .. 118585 84639 314.13 
U .6700 4.52a· 4.8817 OS 38175 84138 ''1'" ... .64116 «m .3235 
4.6 .611911 «367 42761 9.0 111764 38647 .... 0 
'.8 45"1 .8927 422211 9.' 37345 381611 2981' 

9.' 36'" "676 2929' 
'.11 ."" 43478 .1007 9.' "'" 321" 28781 
6.2 "120 43119 41108 9.8 36123 31721 .",. , .• «721 425.\5 '11M2 ,., m" .21182 "'" 10.0 35714. '12611 271711 
'.8 44.070 '16118 

,,,,, 102 """ "'" 272811 
10.4. "001 """ '63116 .. 437116 ./01118 38l12li 10.6 ..... "'" ''''1 ., .8837 411629 88240 10.8 "119' "'1' "'" .. 42961 400136 "6611 .. .... 1 896411 87079 11.0 "''' "''' 25467 .. 42186 89132 36." 11.2 "'" 28528 '"'' 11.4 "'" 281194 24514 

70 41786 38'411 359211 11.6 ""7 .,," '"'' 7.' ·mls 38138 35343 11.8 82114 27241 "'" 7.' 411)16 "635 "?e' 



OA.MBRIA. STEEL. 008 

STRENGTH OF STEEL COLUMNS OR STRUTS. 

For nrious values of ~ in which L = 1eneth in feet aDd r = radiua , 
of gyration in inches. 

p = ultimate strength in Ills. per square inch. 

FOR lYIED:lUM STEEL.. 
Squire bearing Pill and Squa~ bearing Pin bearing 

50000 p= 50000 50000 
r 

1+ (12 L)' 1+ (12 L)' P =--(12 L)' 

86000 r' 24. 000 r' 1+18000 r" 

To obbin safe unit strtu : 
For quiescent loads, as in buildint, di."ide by 40. 
For moving loads, as in brid~s, Ivide by 5. 

Ultimate St«'l:Ieth In Iba. Ultimat" Slfetteth Il:Ilbs. 

~ p"r Squar" Ittc;h. ~ vef Squu" Ittc;:h. , , ,- foUl ... ... 0- Ii .... ... 
- - ~ -- ~ 
,.0 31726 , ... "'" ,., """ ,- "'" ,.- 31341 "'" "".. ,., "'" ,- "'" 12.40 "'" '"'" ""', , .. """ "'" """ 17.0 23191 ",., 15'" .. , ""'" "''' """ 17.2 "'111 18018 140851 

17.4. "'14 "'" 14611 
.. 0 """ '"'' 212S9 17.6 "'31 m91 14376 .. , "411 "'" 20886 17.8 22052 '7235 141.(5 ... 29099 24069 .." 
'16 """ "'" ",&I ,<0 21m "984 ",,, ,., 21l38' """ 19814. .. , 21501 '6737 "899 ... '''98 '&194 ,"" 14.0 = 22m 19470 ,&6 "'" '''''' '327' 14.2 "1m '"'' 19134 ,&8 "''' ,"'" ,"'" 
IU =, """ ,-
14.6 "'" 21940 18'" 19.0 "". 15798 ,"'" 
\4.8 2"" 21 .. 18167 19.2 "'" ,- 12661 

19.4. Ii"" 15'46 '24" 
15.0 263" 21276 "'67 19.6 19711 15129 12'" 
15.2 "'" """ ,- 19.8 '"'' 14913 '2086 
15.4 "'" 

,..,. '7268 
15.6 26327 "'" 16967 ".0 "2" 14706 11006 
16.8 2:i018 20011 '6688 "., '8996 , .... 11126 , ... 1876. ,,,,, 11549 
'.0 "'04 19716 ,&I" ... , 18536 14100 11377 
16' '"'' '94" 16131 ... , 18311 "906 11210 
'64 24081 19129 ,"" 



.04 CAlIlBlUA. S TElilL. 

EXAMPLE OF THE USE OF THEl TABLES OF 
RADlI OF GYRATION FOR TWO ANGLES 

PLAOED BAOK TO BAOK AND THE 
T ABLES OF STRENGTH OF STEEL 

OOLUMNS OR STR UTS. 
P"'-GFS 1\1,5 TO 203 I NC LUS IVJt. 

.vb_I i, the si ... of truss member r"Clu\.ed to safely IUltain WOOO 
pounds In C<.Impra$ion, the aafelyf:oelOTbeing 4 . the ulliupponed lenllth 8 
feet, Ihe III_I ~In at e:l<:h end being "" thick? 

M ume ror trial two 4" x 8" x A" angles wilh Ihe long legs together. 
Refe"lng 10 page HIT, the least Radius of Gyration, comp."'ing values In 
coiumns r, and ' ., 'S found 10 be 1.21. Tb .. ratio of the length of the 

L 
column hi feel 10 thel..ea$t Radius of Gyration In inches, r is, therdore, 

..!.....6.3. 
l.Zl 

Rdemng 10 the table of Strength of Steel Columns COT Struts ror 
medium neel, pace 202, Ihe IIlllmale strength of Ii column in whkh 

!!-6.S II found by interpolation bet ... ·een Ihe values ror 0.2 and 6.4 10 be , 
43 149 pounds per lIQWl.re Inch, which, dividcu by Ihe safely facIO, 4, a:iyes 
10 71fT pounds at Ihe $a'e unit Slr"-, p<I" squne inch. Multiplying Ihe 
.... fe unit Ilressper square inch , l078T pounds. by 4.18, Ihe area of the 
IWO an,k.ln 5<lua~ inches. gl1'es 43090 pounth Il5 Ihe 10lal safe load. 
This I. lIightly len than the specified Iw.d of 00000 pounds, and, Ihere. 
fo"!!. il will he necessary 10 increase Ihe nssumed seClion. Assume Ihe 
aneles to be ,It" 8" x "It. for whleh Ihe Least Radius of Gyralion isfound 

by inlerpolation to be 1.2(1. lind. by the same process uoed aoo .. c. ~: 
is found 10 be 6.3.'1. which colftSponds 10 an ultimale .I .. nglh of 430M 
yound, pcr "'Iuare Inch. 0, a .afe unit Sl~ of 10 764, pound,!>e. squRre 
inch, which. if multiplied b y Ihe area of the IWO angles, 4.0!I square Inches. 
giYes '" A fe 10lal ]ooad of 43 3If9 pOUnds, which is ample 10 meet the COn. 
diliolUl Il2oted. 

EXPL ANATION OF TABLES RELATING TO DI· 
MENSIONS AND S AFE L O ADS OF STEEL 

OOLU MNS OF V ARIOUa S E CTIONS, 
PAGES 200 TO 281 I NCLUSIVE.. 

T abLes of Dimemion, for Plale and Angle Columns Ire g lyen on paa:e'lI 
~ Ind 207. the Moments (If i nerti(l. and Seclion Moduli 1l00UllwO r~clan. 
gular IUU are given on pages 208 to 210, lind Ihe Safe Load. for various 
l"nelh5 , calculated fo r Ihe Rldlus of Gyralion 100UI each of the IWO re<:t. 
Ineub. ues, are a:i.en on pales 232 to ~l inclu.si.e. 

Tables of Dimensions for z,b.ar Columns wirh Coyer N ll tes a.e given on 
pagc212. Ihe Momenll of I nertia and SeCUOII Moduli about IWO 1e<:I~ngu­
lar axel I.e git'en on 1 .. 1ge2 18. Ind rhe Safe Loads for various Icnglhs baseU 
upon the Leas, Radius ofGy .. t;on, are givfn on p3gel 2M Ind 2$5, 

Tables of D,men_ns for Lalliced Chlnnel Columnl are Kif"" on page 
2l' , the Momentlof lnetlia Inti Secuon Moduli loout IWO rectangular 
:un are glv"n on Plli:e 215, Ihe s~re Loads for vanous leoglhs, based upon 

. . 



CAXBRU. STEEL. 20, 

lb. Leut Radius of G yration, a~ given on pace& 2M to 2.'!9, .nd data 
rcladllg to the proper tlKS of lallke bars and Ilay·plaltS 10 be u...cd with 
these ""lumnOl are g, .~n Oil pa,tS 2.'!8 and 2.'!lI. 

011 plI~ 216 and 21T .r" giv,," Ihe Pnneipal DimensiON of Piate .nd 
Cha.nnel Colu mns wilh comparatively narrow "Ia tel. called, for COIIV .... 

nience of reference, Serin A, and on pagu :H8 and 219 for Serin ll. 
which differ. from SeritS A. in h.vini wider plnlcs. Momenll of Ineni • 
."d Section M oduli about two reet.ngular ues ..... eiven lor Series A and 
8 on pa,es z.ro 10 22G inclusive, .nd Ih" S.de I...aads for dlfferenl len,lh •• 
b~" upon Ihe Leut Radius of Oyl'\\.lion, .r" ,'ven 011 palu!60 10 281 
IlIelU. ive. 

Safe Load. for I -beams used til Columns or S truts Rre liven on pages 
228 10 211, and the dimenlions of theM: sections CIon be obtalned from tll. 
uble!ll on pares 166 10 16$ inclusive. 

The PlaIa and Channel Columns given ill SoIrI ... Aau pani(:ularly u_ 
M in building. or 10000Iiolli in which ;1 is d ... lrcd 10 k«p the .... ueme 
dimeP5\onl of thecrOM tection as.mall as potiihle for this style of colum n, 
"lthough in this s.eric. the R~dius of Gyration about thn eentral ."is 
panlld 10 Ihe channel webs i.somewhat smaUertban the Radiuso! O"ra­
lioll .bout Ihe aIil perpendicular to Ihe channd webs. This makes the 
narrower columns of Setin A somewhat less economical of materiallhan 
Ihe wider columns of Series B, which. however. Is smaU In .mount for 
column. of ordinary Ilor"len,lh of 10 feet to 14 feet, such AI are med ill 
skeleton buUdinp. 

10 Series Il of Plate and Channel Columns with wide, I>!at6, the RadII 
of Gyration aboUI Ihe two &J(es art! practically equal for the interme<!iale 
Ihicknesses and IhC$e columllsaT(! Ilightl" more cconomic:al of tnateriallhan 
those of Series A, although they require$OmewhAt more s~ce 0:1 account 
of their w!der sections. 

The s..fe Loads for columns o f various kinds, IU given on p.~ges Z"-B to 
:lST inclusive. are upreued in IbouSlUldsofpounds,and havebfoen figured 
b" 11M: uae of Gotdon'. formula. as atated at the heads of the ... ariolll 
tables , using Ihe safety faclor 4, which relateJ to .tatlc or qules.cent \oadl 
luch as occur in ordiM.ry buildings. 

On page 2'Z1 is gi ... en a lable Ihowing the Dillances Back to Back for 
Spacing twO a..nneilof the5amt! II" in orderloproduoe equal MOmenll 
of I nerti. about the tworectallgul.r axes. Thi. table will be foulld to be. 
uxful in desigulllg compression members of truMCI, etc. 

The Safe L<».ds of Ihe tables are &$Sumed 10 be eentmny applied, and 
for convenience In compIHlng the proper.J~ required to support eccen· 
lric loads, the tables of Moments of Inertia and Section Moduli lor the 
ditret"'nt teeli"", o f columns.re given. 

The Sate Loads in the ....nous tables are figured forc:lln:me mtios f.om 

30 to 1.50 for"!', in which I is the length of tbe column and r the Least , 
Radius of Oyralioll, both expressed in inches. 

The welghll o! columnl staled in the tables are per lineal foot 01 shall. 
anddo not \ncludeany .llowances for~, hr:u:1r:ell orolher connections. 
a5 theso depend upon the parl!cu]ar details and requiT(!menl$of each _. 

Loads for other Afety factors can be. figured from the litb]n by \nverH 
proponloll, lhus: 

Ne .... sat"I, factor : 4: : load from tables: ne .... loads. 
Dn. .. iniS of typical details of at«] columns ar. riven on pag:eJ 308 ....... 



20' CAMBRIA STEEL. 

DIMENSIONS FOR PLATE AND ANGLE 
OOLUMNS. 

... 
" ...... 

, 

b " .. , m' k u 

---1------------

3 ~ 2.li' ''~ a ,,!{ 24.9 6.79 \ 3"'; l ~ 1'" 1~ 3 >,0: 81" " .. % " % 116.1 1 1:\.94 t,· 2 h f," .. (i ' 9~ 

3 x2Xx)( Sx M 26.6 1.29 4 .\i' l ~ 1"-' t l{ 1I.\i' lcm 
" " % " % 60.4 17.19 " 2 ". {,' ". .. 10,-. 

3" x2X .. X IO "" 28.3 7.79 II,'''' l Ji l ~, " ,/.4 7 X 12 " % " % 64.6 18.44 \" lOl A (," Ii" .. 121\ 

~ " ~X "~ l*" ~ gg:g l~ia ~:~ ~~ 1", l.r. ~~ grt 
3 .li',, 2 X x 1A: 7 "X 27.4 7.1\0 3~ 2~,y. 1"-', 2 X 4 X 1,0X 
.. .. ~ ,, ~ 73.821.00" :% (,0" .. ~ 

aJi:,, 2x .. X IO xX 
" " ~ .. ~ 

" h " ~ 

28.3 7.715 4~ 22~ I s.!, 2,",_ 
76.9 21.76" * {," 6 X 11 

.. 11 ,\ 

gY:8 2g~g II.~~ ~~ ',;,s 2;li ~~ U~ 

31d 2~+g ~~ ~~ l~ 2;~ ~t' Itl1 
39.3 10.86 ~~ 
98.6 28.44 

1,Y. SrJ 4}.~ UM 
10 ,,1. 41.4 11.49 IIi.' 
.. Ji 104.6 30.19 

. 3 h 
W h 

43.1\ 
110.1\ 

41:1.6 
116.1\ 

12.11 
31.94 

12.74 ':~ 
33.69 

Domen."",. m' and ~ may be urled to ... " reqUIrement •• 

a" 
"" "" 16 1l 



CAMBRIA. STEEL. 207 

DIMENSIONS FOR PLATE AND ANGLE 
COLUMNS. 

b m' k u ":l' I S:; 
- "'* _-1:- _1_-1--1 __ ---- -

~x~xxfl 

~"~xxi' 

~":?~"l' 

ax3 j{ " v. .... 1-

16" " 
" " 
\~ 'j 
14 ,, ~ 
" , ,. " " , 

18 ,,~ 
" 1 

7"ali""' 14 ,, ... ""1- " 1" 

4,US 
137.0 

l~U 

1~~1 .... ,.6.3 

13.88 6~, 
39.61 .. " 

14.61 7J' 
41.49 

111.23 8,", 
43.38 

16.23 ~1" 2'" 
46.00 2~ 

06.7 18.98 7).{ 
166.1 48.00 

69.3 19.73 ~';i 
171.9 60.00 

71.8 
178.7 .a. 
178.7 

20.48 8,", 
.2.00 

23.74 7!i 
62.00 " 

7",a"x " "" 18 ",r. 811.6 24.61 e x 
1- " I" ISIS.IS &4.00 " 

Dim~llIion. Ill' and c may b. varied to luit requirement • . 

!!'. ,'" 13 ,. 
'·h 
17h 
17H 

l~.h l~~ 

Zh g* 
~~ f~~ 

11". 20,r. 
:.' 2011 

13y' 22". 
" 221. 

~. ~gn 

I!.,'. ~~~ 



.0. CAMBRIA STEEL. 

MOMENTS OF INERTIA AND SEOTION MODULI 
FOR PLATE AND ANGLE 

.. • ...... .. • ".. 

COLUMNS . 

--1-----------

o t'll r
H
§ .. " .. " 

o ::2)"j I?:'l~ .. " .. " 
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" .. .. ~ :!.2 .. 
• • 
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lM.6 
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m .• ... 
"''' 
'" 76.2 . .., 
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1S.~.5 
11).11 " .. 
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173.0 "'. "'., =, "' .. :H5.9 
su.'.! 
MI.' 
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11.9 "' .. 
'" 2U 
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'" 00.' 

"" 41.6 ... 
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o. 
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00, 
M.' 
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CAMBRIA BTEEL. , .. 
MOMENTS OF INERTIA AND SEOTION MODULI 

FOR PLATE AND ANGLE 
COLUMNS . 
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r .,0 CA.1o{BBIA 8TEEL. 

MOMENTS OF INERTIA AND SECTION MODULI 
FOR PLATE AND ANGLE 
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OA14DRIA STEEL. 

DIMENSIONS FOR Z-BAR OOLUMNS. 
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. ,. OAMBRIA STEEL . 

D IMENSIONS F OR Z-BAR OOLUMNS WITH 
COVER PLATES 
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CAMBRIA S'l'EEL. .,. 
PROPERTIFB OF Z-BAR COLUMNS. 
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CAMBRIA STEEL. 

D IMENSIONS FOR LA'rI'ICED CHANNEL 
COLUMNS. 
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OAlll:BRIA STEEL. 0" 

FROPERTIES OF LATTIOED OHANNEL OOLUMNS . 
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." OAMBRIA. STEEL . 

DIMENSIONS FOR PLATE AND CHANNEL 
COLUMNS. 
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CAlLBRlA STEEL. ." 
DIMENSIONS FOR PLATE AND OHANNEL 

OOLUMNS. 
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CAMBRIA STlIlEL. 

DIMENSIONS FOR PLATE AND OHANNEL 
OOLUMNS. 
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220 CA.MBRIA STEEL. 

MOMENTS OF INERTIA AND 
SECTION MODULI FOR 

PLATE AND OHAN· 
NEL COLUMNS. 
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OAlotBRLL STEEL. 

140MENTS OF INERTIA AND 
81!IQTION MODULI FOR 

PLATE AND OHAN· 
NEL OOLUMNS. 
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.,. CAMBRIA STEEL. 

MOMENTS OF INERTIA AND 
SEOTION MODULI FOR 

PLATE AND OHAN-
NEL OOLUMNS. * 
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CAMBRIA. STEEL. 

MOMENTS OF INERTIA AND 
SEOTION MODULI FOR 

PLATE AND CHAN. 
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MOMENTS OF INERTIA AND 
SEOTION MODULI FOR 

PLATE AND OHAN· 
NEL COLUMNS. 
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CAMBRIA STEEL. 

MOMENTS OF INERTIA AND 
SECTION MODULI FOR 

PLATE AND OHAN. 
NEL OOLUMNS. 
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MOMENTS OF INERTIA AND 
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CAlIlBRIA STEEL. 227 

BPAOmG OF OHANNELS FOR EQUAL MOMENTS 
OF INERTIA ABOUT THE TWO REO­

TANGULAR AXES 1-1 AND 2-2. 
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, .. CAlIIlBRlA. STllEL 

SAFE LOADS IN THOUSANDS OF POUNDS 
FOR I-BEAMS USED AS COLUMNS WITH 

SQU ARE ENDS. 
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CAMBRIA STEEL. •• 0 

SAFE LOADS IN THOUSANDS OF POUNDS 
FOR I-BEAMS USED AS COLUMNS W ITH 

SQUARE ENDS . 
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••• CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
FOR I-BEAMS UBED AS COLUMNS WITH 

SQUARE ENDS . 
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OAM BRIA S TEEL. .., 
SAFE LOADS IN THOUSANDS OF P OUNDS 
FOR I-BEAMS USED AS COLUMNS W ITH 

SQUARE ENDS. 
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••• C.A.MBBlA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQU ARE ENDS. 
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CAMBRIA STEE L. 233 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS . SQUARE ENDS. 

CALCULATED FOR LEAST RADIUS OF GYRATION . +H-. AXIS 1-1. 
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Safe t7 Yaetor •. + 36000 

1.eIlKth III Feet. 

~~~....!!- 14 I~ 
,. 
~!22 2. 2. 2. 30 3' 3. 

726761M " ..... 
00 84 77 70 .. 
,~ "" .. " " ,~ '" , .. " " ,~ 'M '" '" '"' '''' '" "" ,~ '" m '''' '" '" I$"~ .. " " ro " M " '" " ~ "' .. " '" ,~ n, '" '''' ,. .. " }I'; ,n ,~ 1~1 '" '" " ,~ '" '" '" '" '" '" '" 17'; '" '" H5 '" '" ." '" '" '" '" '" "" UI '" "" '00 '" '" ". '" ~, '" ." '" '" 170 

'" n, '" "" " " " " 74 . 

'" '" '" ,~ '" '" '" ~ " . Ji2 If.) '" ". '" '" ,~ n. '''' . 
'" '" Ji9 170 "" '" '" '" '" · . "" '" ." '" "" '" ,~ '" '" . '" '" '" '" "" '" on ", '''' · . "" '" '" '" "" "" '''' '" m · . 
~, ~, "" ,." '" m '" "" '" . on .. '" ~. '"' '" '" '" 

,. · . 
'" '" .. '" 

,., 
'" "" "" '" · . '''' '" '" , .. '" ,~ '" '" l~ '''' ~. '" '" 176 '00 '" '" '" '" >U 117r '" '" .. '" '" '" '" ~ '" '" m . 

'" 
., :tIl '" '" .. '" 118 '" 151 •• 

27G "' .. '" '" '" '" "" '" '" '''I" '" '"' 
,., ,., 

'" '" '" '" '" " 196 . . 

'" '" '" ." '" '" ~, '" '" '" 21g . . 
3M '" '" ... '" .. "" "" 

,., 
'" 210 .. 

'" '" '" '" ,. .. '" '" "" T" ~1 . . 
.~ '" ." '" ~. '" '" '" '" '" "" . . '" ~H '" ... .. ~. .. '" '" '" ... . . 
ZIg '" ... m '" , .. '" li6 , .. '" '" '" 

,., 
'" '" ., '" '" m '" '" "" '" '" , .. " 'M '" '" 

., r" '" ", ~, ., .. .. '" .. m '" 179 

'" '" '" ." '" "" m '"' "" ~ '" "" '" '" '" '"' '" "" "' ... 811 .. "" ~, '"' '" '" ~, '" '" '" om '" '" .. on ... '" m ", '" ." .. , ... '" '" ... 8(,3 &;0 S37 S2t '" '" '" '" .. '" m '" '" .. B93m~MI '" "" '" '" '" ." '" '" 8M '" 423 400 89S ;; .. M' "" '" '" '" .. ." '" "" 4<>2 !:' ~21 "" '" '" '" .. '" ro, '" '" ." .sl ~9 -m '" . 00 '" ... 
.... 



... OAKBRIA 8 TEEL. -
SAFE LOADS IN THOUSANDS OF POUNDS Faa 
PLATE AND ANGLE COLUMNS. SQU.A:RE ENDS. 
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CAMBRIA STEEL. 236 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR LEAST RADIUS OF GYRATION j AXIS 1-1. 
I ~ 

Based o n G ordon '. F ormula P 
50000 1 1 

1+ (12L)' 
J"" ., 

Safe t y F actor 4. 36000r' 

Length In Feet. 

8 10 12 14 16 18 20 22 24 126 28 3 o 32 3 4 
----------------

77 71 65 58 53 ••• · ........ 
96 89 81 74 67 · .. · .. · . · . · . · . · . · . · . 

115 106 98 89 81 · .. · .. · . · . · . · . · . · . · . 
134 124 114 105 95 · .. · .. · . · . · . · . · . · . · . 
152 142 131 120 110 · .. · .. · . · . · . · . · . · . · . 
171 160 148 136 124 · .. · . . · . · . · . · . · . · . · . 
189 177 165 152 139 · .. .. . · . · . · . · . · . · . 
86 81 76 70 65 60 55 · . · . · . · . · . · . · . 

107 101 95 88 81 75 69 · . · . · . · . · . · . 
128 121 114 106 98 91 83 · . · . · . · . · . 
149 141 133 124 115 106 98 · . · . · . · . · . · . 
170 ]61 151 142 132 122 113 · . · . · . · . · . 
190 180 170 159 149 138 128 · . · . · . · . · . · . 
210 200 189 177 166 154 143 · . · . · . · . · . · . · . 
230 219 206 195 183 170 158 · . · . · . · . · . · . 
249 238 2'26 213 200 187 174 · . · . · . · . · . · . · . 
131 12.5 118 111 103 96 89 83 77 · . · . · . · . · . 
156 149 141 133 124 116 108 100 93 · . · . · . · . · . 
182 174 165 155 145 136 127 118 109 · . · . · . · . · . 
207 198 188 177 167 156 145 135 126 · . · . · . · . 
232 222 211 200 188 176 164 153 143 · . · . · . · . 
256 246 234 222 209 196 184 171 160 · . · . · . · . · . 
28[ 270 257 244 230 216 203 190 177 · . · . · . · . · . 
305 293 280 266 251 237 222 206 195 · . · . · . · . · . 
329 3[7 303 288 273 257 242 227 212 · . · . · . · . · . 
352 340 325 310 294 277 261 245 230 · . · . · . · . 
165 159 153 147 140 133 126 119 112 105 99 .. · . · . 
197 191 184 176 168 160 151 143 135 127 120 · . · . · . 
229 222 214 205 196 186 177 ]67 158 149 141 · . · . 
260 252 244 234 224 213 202 192 181 171 162 · . · . 
291 283 273 263 251 240 228 216 205 194 183 · . · . 
322 313 303 291 279 267 254 241 228 216 20t · . · . 
353 343 332 320 807 293 279 266 252 239 226 · . 
383 373 361 348 334 320 305 290 276 261 247 · . 
413 403 390 376 362 346 331 315 299 284 269 · . · . 
443 432 419 405 389 373 357 340 323 307 291 · . · . 
473 461 447 432 416 399 382 365 347 330 313 · . · . 
228 223 217 211 204 196 189 181 173 166 158 151 143 136 

264 259 252 245 237 229 220 211 202 194 185 176 168 160 

301 295 287 279 270 261 251 241 231 221 212 202 193 184 

337 330 322 313 304 293 283 272 261 250 239 228 217 207 

373 366 357 347 337 325 314 302 290 278 266 254 242 231 

408 400 391 381 369 357 345 332 319 306 293 280 268 255 

~I 
435 425 414 ml 

389 376 362

1

348 334 320 
3061293 280 

470 459 447 421 407 392 377 362

1

347 333 318 304 

513 504 493 480 467 453 438 422 406 390 375 359 344 329 

547 538 526 513 499 484 468 452 435 419 402 385 369 353 

581 571 559 546 531 515 499 482 464 447 429 412 3951378 
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••• CA.M:BRll 8TlIlEL. 

SAFE LOADS IN T HOUSANDS OF POUNDS FOR 
PLATE AND ANGLEOOLUMNS. BQUAREENDB. 
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OAMBRIA STEEL. .'7 -SAP'El LOADS IN THOUSANDS OF POUNDS FOB 
PLATE AND ANGLEOOLUMNS. SQUARE ENDS. 

""UCATED FD. LEAST RADIU. OF OVRATION * AXIS 1·1. 
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r • 3. CAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS, 

CAeCUCAnD FD' LEAST "DOU' OF DVOAT'D' *' AXIS 1·1. 

"' .. »ued OD Gordon'. Formula P - -:--(i1LjT' 
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CAlIlBRIA STEEL. ••• 
SAFE LOADS IN THOUSANDS OF PQUNDSFOR 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS. 

""ULAT" FOR L"'T RAD'U' OF OYRAT'ON * AXIS I- I . 

J3Ne<I. OD Go .. don'. Formula p_~ 1 
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m ,ro 'M '" ~} 121 '" 

,,. ... .. .. .. .. ,., ,"0 '" '" '" ,~ '" .. .. .. .. ,. m .. '" '''' , .. ". w '" .. .. .. ,. 21-' ~, '" "" '" 176 ,m 1.~L .. .. .. ,. "" '" 21l '" '" '" '" '" .. .. .. .. 
~ m ,., 

'"' "" '" '" "" '" .. .. .. .. 
'" "" "" m '" zoo "" '" .. .. .. .. ... '" '" '" '" m "" '" "" . .. .. 

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

'" 172 '" '" '50 '" '" '" '" '" m .. .. " . .. ". '" ,., 
'" '" '" '" '" iti 

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

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

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

,., 
'" 

,., 
'" .. '" .. 

'" ... '" '" .. ... '" '" '" "" '" .. .. .. ... ,n ." '" 330 ". "" '" '" ,w '" .. .. .. 
• 417 ... '" ~. 300 M' '" .. m m '" .. .. .. .. .~ .~ ." "" on '" ... '" ." '" .. .., .m '" "" '" • m '" .. . " '" .. .. .. .. ... .n '" ... ~, ... ." ,., 

'" '"' '" .. .. .. '" '" '" '" 217 "" '''' '" , .. 175 '" '" "" '" '" ,~ '" "" '" '" '" 
,. '" '" ,~ , 

~6 '" ". '" .. m "" m '" '" '" "" "" ". '" .. '" '" '" "" ." ." "'" r.. '" "" " '" , .. '" "" 
, .. 

'"' M' '" '" '" '" "" '" '" ,- '" •• '" "" '" '" ~, '" .. ' '" '" ;l ~ 
~, '" m ... 457 '" 4~1 '" ~Ol '"' .. .. ' .. "" • M6 .. '" "" '" "" .~ m .., 

'" I if: '" '" '" "'" '" "" "" '" '" '" ... '" '" '" '" ... "" '" '" .OS "" '" ." ." ""'" '" '" ." .. '" "" ... "" 'OS ." '" ... <OS .. '" 
..01 



r 240 OAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOa 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR LEAST RADIUS OF GYRATION +l+ 
AXIS j·l. 

Da8ed 0 .. Oordon'. Fon.utl. p - ~ 
s..retJ' fac;:tor" • 1+ IlGOOO " . 

'~~'I 't ~ " " " " " " " .. I 
" .. ~ . , " 
" " 

7. .. .. .. .. .. .. .. .. 

?: • :~ ' I ':n ,, " " H :::: :: ~. ".. .. U .... " 
"" " 

!: ' :~'~ 
" " " ., 
:: :: R .. .. . 
" " ! " .. 

'8 '1 .. , .. .. .. 
:: ~ .. .. 

] T'~~ r ~tl 
"" .. .... .. 
•• • 

"'. ~\.8 
10:1.2 
113.7 
121.7 
135.3 
H li.9 
16M 
166.6 " ... .'" 00.' 
10'7.0 
JlII.1I 
12M 
1 40.~ 
ISlA 

"" 173.0 ".., 
M, 
'''' 110.8 

1223 
m.' 
l~.~ "., 
16(1. I 
1794 ,." 
." 10'!.0 

114.7 
126.5 
l SS.7 
11,.).8 
162.5 
174.3 
>so. ,., .. 

".n 
~ . ., 
".N ..... 
36.61 
39.m ,,., ., ... 
49.03 
,,"00 

W. '"'., SU G 
M.n 
~.98 
41.29 
{.I.re 
47.73 
00.90 
M.OO 

"''' ".00 
82.49 

"'''' ".00 
"-" 46.15 
4H8 
f,Z.78 
'"00 
,.SO ., . ., 
33.61 
~." .(l.73 
«.N 
47.7/ 
61 .23 

:tfJ 

800 , .. 
3.11 
8.l3 .. , 
'.ro •. " ." 
U, 
.", 

'.00 ,.00 ... .... 
8 11 
S.H 
3.17 .... ,." 
'" 2.\ll 
,~ . ., .m , .. .... 
3.11 
S. H 
3.17 
8 " .. , 
om 
2.95 
,~ 

' .00 '.00 .... 
'00 
8. t~ 
8.1Ii 

, 

•. " ." on ,." , ... ,., 
'" 6.76 
6 .74 
6.72 

6.75 .. , 
." ". •. ~ 
'" '"' ." 
8 .. ... 
7.158 ,." 
' m 
7.51 
7.49 
7.47 
7A I , . ., , ... 
''''' 
'" 8.31 
'.M ,." 
'" ,." ,." 
"'" ." ... 

I..eD&"tb 
In Feet. 

'" "" .." ~, .. ... "" .. « 6 « <) 
of,8:; 408 
623 5\6 

'" .. "" w, 
""'" 
m '" '" '" 382 378 
~2! (16 

'" .. .. ,~ 
~2 63,j 
t>82 bit 
621 ~12 
MIl 651 .... 
3.'>2 S17 '" .. 437 al 
(ill 4n 
IY.D 613 ,., '" .., '" ,. '" 
68l tiH 

83) au 
'" .. .. '" 452 4~ '" .. "" "" 681 ~a 
res 61 ~ '" .. "" '" 



CAM13RlA. STEEL. 241· 

SAFE LOADS IN THOUBANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS. 

C .... LCULATED FOR LEAST R .... DIUS OF GYR .... nON +H-
.... XLS J· I . 

:ua&ed on Gordo .... 1I' or ..... l .. p_~ 1 

SafetJ' ' .. otor f,. l+i&"ill 

E-!~ 
m 274 
SUI SL2 
851 &JO 
SO» SS7 
433 421 
4;1) ~62 

'" '" '" '" fIB! 671 , ... 
'" '" W :t~ '" ,., ." <00 .., "" 4S1 4i$ 
6215 5]6 
56-1 M4 

'" '" o. '" 
,. '" 
OW "" '" '" ~2:l 414 .., ... 
'" '" '" "" 6S-I 5i3 
624 612 

'" "" .. "" M] 343 ,., '"' 
'" '" m '" WI 610 
56:! ~1 
001 tl91 
611 6:tl ... '" 

LenJrtb tn Feet. 



CAltlBBIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQU.AB.EENDB. 

CALCULATED FOR RADIUS OF QYRATIDN 
AXIS 2·2. 

nued .. 11 Gordon'. Formula P - ~ 
s..r.t,. Cactor 4. 1+315000 .. 

x 2 l{xX 

:: ~ 
:: ~ 
.. " 

.. .. .. 
. '; .. .. .. .. .. .. 

~"' ~"'I" 7.' ~ "" " ".. " "" .. ".. .. 
"" " .... 1" .. 1 " .. ~ .. 

~ '~' ~ r~ 
:: :: ~ d 
~ :r ~l{:r! l~ X~ 
:::: :: ~ "" .. 
:: :: ~ :: ~ .." " 
" " I " 

'~"'~ 1~ '~ 

:: :: ~ :: 3~ 
:: :: ~ :: .... " 
.." " H 
.." " ":f 

,u ,.., 
M.' "., ... , 
49.5 
M.' 
"'8 
3l.8 
31.7 
4.1.6 
".8 
80.0 ." ... 
71.5 
V., 
~H 
1>1.1 
OM 
~., 

71.. 
~7.9 
SI.. 
00' W., 
"-~ .. 
f>H 
62.9 
71 .• 
79.9 

'"' ~. 
104.1 
1I~.8 

"'" "" ... , 
71.9 
81.& 
91.( 

101.1 
110.5 
1:10.2 
129.2 
,~, 

H7.1> 

" .. 

6."1'9 , . ., , ... 
"'" 1<00 
IU9 ,.,,, ,.., , . ., 
"" l2.83 
14.00 
16.17 
17.82 
IH& 
21.00 
10.86 
12.98 
15.(12 
17.00 
19.02 .,'" Zl.86 
21.75 
~61 

"'" 13.86 
"M IM9 
21.00 

"'~ " .. " . ., 30.79 
33.11 

".~ 31.7( 
,." 
21.11> 
24.00 

"" "''' "'~ 00." " ... .,,, .. ~ 
«00 

1.21 
,~ "., 
'" ". 
'" , ... 
lA6 
lA, 

'''' "., 

'" I.SI "., 
,.~ 

1.71 

"" 1.70 
'.n 
l.i6 
'.n ,." 
'" '.SO 
1.92 

"" ". 2.10 
:l.13 
2.16 

~" ~~ 

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

'" ". 
'" ,.., 
'" 2.86 

'" '" ,." 
'" '" 2.S1 

"" "" ". ". 
"" 1.80 
m ". 2.74 
~.72 

'" "" 3.21 

'" 3.16 
811 

'" S.10 , ... , .. 
UI) .... .... .... 
(.02 
'.00 .'" '" ." 8.91 ,., 
(;.0 1 .. " .m 
' .M ." 4.91 ... 
' .M 
.~ .. " •• 00 

.. 
'''' '" 142 
1('1 

'" ,W 
" '" '" 1M 

'''' ,., 
221 
~, .. 

" '" I'll n, 
,~ 
,~ 

' M 

" '" '" '" 1,8 ". '" '" ~, 

'" "" '" 2\1) 

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

'" '" '" 8M 
• 81 

"" '" ." 

" '00 

'" '" l~JIi 
m ,., 
" '" OM 

'" 1,6 

'" 216 

ill 
,~ 

I.'I.~ 
,~ 

'" ~, 

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

"" ,. 
~. 

'" M • •• ." 
~ 
.~ 

'" ~, 

'" '" '" "" .M 
m .., 
'" .. 



CAMBRlA STEEL. 2" 

sAFE LOADS IN THOUSANDS OF POUNDS FOB 
PLATE AND ANGLE OOLUMNS. SQUAB.E ENDS. 

CALCULATED FOR R .... DIUS OF GVRATION 
AXIS 2·2. 

lJA.ed on Gordon'. lI'ormul .. p _ ~ 
Baret,' r!Octo .. 4. 1+36000 .. 

l.,euirth In Feet. 

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

I,;! '" 142 ,. "" '''' "' 
, .. m 

" "' SO 

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

", '" ... 
m '" "" ,w '''' '" ", "" "" '" n; "" ,,, 

'" ~, 

m '" ". ,~ '" '"' ". on m 

'" "" '" '" ~, "" '" ,H '" Z;I 2,0 '" 2':11 m '" '" '" .n 
'" '" '" '" '" '" ". "" , .. 
"" '" '" "" '" '"' ~, '" "" ... '" "" •• ., '" '" m '" ... '" "" '" m '" .., 

'" 419 
22-' m '" .., "" '" '" "" '" "" "" '" '" '" "" '" '" "" ,~ "" on 

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

.. , 

" '00 
ill 

'" '" '" ,~ 
'" '" '" '" '" '" '" '" '" '" m 

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

'" '" .., 
'" "" 



... CAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLECQLUMNS. SQUARE ENDS. 

.. 

.. 

.. .. 

CALCULATED FOR RADIUS OF GYRATION 
AXIS ' ·2. 

n • ..ed on OordOl1', rorlllu]a P _ ~~)" 
Safety fa .. to .. 4. 1+ 36000 .. 

.. .. 

.. .. .. 

~4.8 

00.' " .. 42.3 
41.& 
00.. 
M.' "'. 8'2.9 "., 
""'.l 
51.2 

"" ro, 
ro' 
74.0 
~. 
46.8 
"'.1 
<C. ... , 
IS.1 

'" ,0.. .. , 
103.0 
4i.6 
.0.0 ,.., 
7H " .. ,,., 

101.3 
109.8 
liS." 
]2tU; "". , 
&1.7 
7~.8 
SS., " .. 106.3 

116.1 ,,.. 
134,7 
14M 

"" 168.2 

,~ 

9.02 
10.73 
12.40 
U .OO 
15.61 
17.19 
7.75 
9.61 

11.44 
13.27 
m.oo 
16.73 
18. ' 4 
:lO.15 
:.t1.i5 
H.t 9 
l3.73 
".00 
18.00 
~.l~ 
".Z> 
21.21 ,." 
"''' "''' 13.96 
16.00 
1\1.36 
22.00 
2 1.M 
~.Z> 
29.77 

"-" -3 1.73 
~.Z> 
&Un 

"" ".00 
23.00 
".00 00." "." 36.79 
39.61 
,.~ 

"" .. 00 

1.19 
1.2J 

'" , .. 
1.31 , .. 
LV 
1.4., 
1.41 
0." , ... 
1.56 
1.59 
U'.! 
1.65 
I." 
1.6': ,." 
'" U, 
1.i4 
0." 
"'0 I." U, 
0.00 
.00 
.00 .'" ." '" 2.17 
'.00 .. " .. ~ 
'" '" ,.0, 
2.5-1 ", 
'" .M 
'" ... 
2.7t 
2.74 ." ." 

." ." 
"" 3.19 
3.17 
S.15 •. " 
3.:11 ." .. '" 3.2-1 .. " • . 00 
s.!8 
3.111 
.S< 
'.00 • .os 
'1)1 
'.00 
.00 ... .. " " .. .. " '.00 
'" 'm 
'.00 ,." ..., . ... .." , . ., 
4.78 
4.76 
4.;~ 

." ." 
'" :;,79 ,n 
S.74 
6.72 
5.70 .... 
'00 

'" 

00 
II'.! 

"" ".. 

'" '" '" 

.. ~ 
111 116 
132 100 
152 151 
1;$ l7l 
19'1 100 
212 '»iI 

" % 119 117 
111 lofO 
1m IGI 

~: 
'm ~ "'­.. ., 
H Z IU 
no 100 
1!l7 1% 

"'''' 2 19 247 
ZiS 273 

~~ 
S50 847 
374 371 

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

.1 !l: . .. 
• '00 



CAMBRIA STEEL. . .. 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR RA01US OF QYRAT10N 
AXIS 1·1. 

Baled 0 .. Gordo .. •• Fo .. o:nllla P ~~)i 
SatetJ' C...,to .. 4. 1+ 36000'" 

.l£.. 12 
~ ., 

10)1 10& '" ,~ IH 148 
1(,8 1611 "' ... .. "" 
~ " 116 114 
,~ '" 1$ 167 
181 1j8 
~I 198 
:lZl 218 
2.2 238 
:!Ill '157 
1<10 139 
161 :6.) 
1M 1'.i2 
23) 217 

'" '" "' .. '" '" lUI SI6 

'" '" .. '" 172 171 .. '" '" "" zro 2:69 .... 
'" '" '" .. .. '" ~27 4Zl 

"" '" '" '" '" '" Z72 270 .. ,., 
'" '" "" "" ~18 ~16 "" ~, '" ~, 
~i 621 '" ... "" ... 

I.euKth lu Feet. 

14 I 16 18 20 22 24 26 28 80 82 34 36 38 40 

Sf 83 8t 79 77 li4 1';1 '!!! 68 M 6lI til 69 ,66 "" 11 §02 100 9'1 95 891.~ 83 8 1 78 jr, 7 '0 
124 11' 11 I !1t~2 I 100 102 00 96 n 89 86 82 
143 ItO 131 133 I 1 12'l 118 1I4 110 196 102 00 ts 
1112 lb9 1M Uil 147 It 138 133 129 12-1 !:,~ Wi III 107 
181 177 17S1l¥.68 168 1M lb3 1<18 143 138 !~ ]28 ~23 119 
19'J 196 190 179 17t 1M 163 1~7 Uil l~ ItO ISO 
90 398785S280787573~068oo~{i1 

~ ~~ ~~- l~I!3 In lr! In I~ 1~1 1~ ~ ;: l~ 
I~ 15I 147 I," ! ~-::; lJl6 132' l2'1 123 w,I1 i't6 111 107 lro 
174. 171 167 162 1M 153 l4'1 !~ 1S9 1M 180 12:io lro 116 
194 190 186 181 17 171 1M ! ~ 1M 14'.1 Hel 1S9 1301 129 
214 209:lOt l !l'.l 193 188 182 17 170 1&1 lr.8 1~ 147 HI 
233 228 222 217 211 1 ~ 196 !I 185 !I8J!~ 16[0 159 1m 
252 2 1& 210 23-1 2:27 1 ~ 21S ~ 199 ~:'~ I ~~ 118 I7J 16(\ 
IS? 1M ISS, ~1 129 126 124 121 118 116 II 1I0 1()7 104 
163 161 1591!~ 153 160 141 !~ I !~I 131 1M 180 IZ'I 123 
I8'J 187 13' 181 177 174 170 !:;: I !~ 100 l lie> ~I 147 143 
21(1 212:J(8 206 ~1 19'1 193 189 184 18(1 17~ 170 1(;6 161 
210 236 2:l3 229 2'24 2'.lO 21~1 ~' 1 F 000 19.) 190 Is."> 150 

2&1 !MI 2t>6 2'>2 N7 242:1 r 2'.lO 21.5 1m!1 ~ ". 289 284 280 Z'I 1 t?,o 2M 2()3 24 240 2S4 2'28 216 
812 :!OS S03 2981!,: 200 2731l!!!6 200 253 246 239 232 
SS6 331 S26 8W 314 807 293:1 ~ 279 271 2&1 :!ii7 2-19 
~ 8.H:WS 842 as:; 828 81 8)5 2!11 ~ 282 214 26(1 

1159 1M 100 1M l ti2 100 1671 !~ 162 100 147 144 1(1 139 
202 000 198 196 193 191 188 18.'> 182 118 176 172 168 165 
2:\.J Zl2 ZlO 2:27 2?~ 221 218 21~ 21 207 al3 199 I'» Hit 
"" I ~ 2fi1 2M ~ 2::i1 2-17 243 23\1:1 ~ ZlO '22tI 221 217 
298 • 292 2SS 284 280 21 I E21 W 257 25 247 N2 '" I ~ S22 SIS Sl4 809 8:)61 ~ 2119 284 278 273 267 
S59 352 M8 343 838 '3331 i '''I ~I so. 2!l8 291 3'90 B82 l!77 372

1 

~~ 361 849 301 m Il22 816 
4X1 ! ~~I ~!,l ((16 ..00 383 87 8681 !!!.I 8M 846 339 
+t'J ' ~ I ~ 43( 428 ( 416 4 401 Iml ~ S7S 870 SIl2 
478 474 468 462 .f1i6 419 (12 of3.I 427 41 ~lOI;: 394 S85 

m ~ ~ 51:: ~ :11!1~ ~ ~~ f ~ I ~ 
878 376 m 009 3Go:I M2 3:>!1 3531 !tt9 844 MOl ~ aoo 824 
418 (tl f07 40f S96 Il9I 8871~; 877 8711 ~ 8(iI) 3SS '" lri 442 438 43( ~29 421 ~!; 414 400 0&03 8!11 391 884 .as ~j&1 ~72 467 462 ~7 ~r~ oW; «0 t83 427 .~ (1.' 
018 61 4 610 .r.oo e' 48-1 1 ~77 471 4&1 4.~7 tro 448 
M2 &18 II« M9 b28 6211 ~~: ~ ~I ~"" (H7 (j9 471 
I5e6 &8l 677 ti71 M9 ~, '"' ~ _ 624 51& 008 600 



, 
••• CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CAL CULATED FOR RADIUS OF GVRATION 
AXIS 2·2. 

llaMd on Gordon'. Formula P ,,; _~~ 
Sat.,l,. (actor t. + 86000<" 

• " " 
" " 
" " 

. ~~' i" " " 
" " " 

'~ '! " " 
" " 
" " 

!~. ~x.~ 'H'I .. " J .. 

:: :: ~ :: .." " .." " "., " 
" " ~ " ~ 

~'~'~T~ 
:: :: H d 
f T'~~J T 
.." .. 
".. .. 
"" " .... " 

~ .!~.~ ",. ~ .." " 
:::: :: f: 
.." "U 

~j ;j ~ il ~ 

"., "., "., 
.." 
51.0 
67.1 .... 
'" "., 
41.(; .... 
~ .. 
00.' "., 
~ .. 
; 9.1 
41.6 
49.S 
67.l ... n. ". Bi.S 
111.6 

10l.6 ".,. 
49.7 "., 
"" 78.2 

'" ... 
''''' lIU 
,~. ,,'-, 
HU "., n., 
'M 

'" 109.6 
119.8 
1S0.4 
140.2 "' .. 100.2 
170.0 

7.79 
'.M 

11.48 
13,'18 
15.00 
18.74 
18.4-1 

'.2> 
10.21 
12.19 
lU5 
16.00 
17.66 
19.6\1 
21.53 
~2> 

12.1l 
14 • .f8 ,.n 
19.00 
~.v 

".~ Z;,61 
27.75 ,,,. 
81.94 
14.61 
17.44 ... ~ 
"-00 
:/5,';8 'U, 
31.15 
83.79 .. " ~ ... 
tUg 
19.73 
"-00 " ... 29.1l .,,, 
s.:i.23 ... ~ 
41.23 

I 
U.1V 
.7.n 
00.00 

n. 
1.18 
1.21 
t.!.'1 
,.v .... ,." 
'" 1.42 
1.4J 
,.~ 

1.5\ .... 
1.57 
.. 00 
'.GO .... 
1.61 .... .. " .. .. 
1.72 
1 .• 5 
1.,8 

'" I.M 
,.~ 

'" '-" '-" '-" 2 12 

'-" :l.I8 

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

'" 262 

'" 2.57 
'00 ,GO 

'" ". '" 2.75 

.. '" .. " ' .00 
4.01 .ro ... , .. 
4.13 
UI <" •. m .m .. '" 4.01 

'" .~ 
4.91 .... .. " .. " 
"" 4.81 
4 jD 
4.71 
4.7~ 
(,72 
•. n 
6.i5 ,." 
6.71 , ... 
'" ,.~ .. " 
"" >.0, 
:..W 
,~ 

6.f4 
'.M 

'" "" '" '.M .M 
6.5l .. ~ ,." 

" '" '" '" '" "" '" "" m 
1&1 

'" ,~ 
~, 

'" '" '" 

" " U8 U1 
14.. 140 
163 161 
1M 1113 .. '" "" ,. 
102 101 
123 12\ 
If.o 149 
17·1 172 
197 1% 
Z!ll 2111 
2-12 2-10 ." "" '" '" 1:;0 H 9 
179 1711 

"" '" '" '" "" ~, "" .. 317 316 
11-13 341 ... '" 39i\ 39'1 
•• 100 

'" '" '" ." ~, 

'" '" . .. ., 
{,12 



OAMBBIA STEEL. 2'7 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
pLATE AND ANGLE OOLUMNS. SQUAREl ENDS. 

CA:"CULATED FOR RADIUS OF GYRATION 
AXil 2.2. 

1la8ed on Gordon'. },'nrmnl. J'_ ~12~)' 
a.r.,,1' r .. etor... 1+ 00000 ", 

LenJ,rth In Feet. 

I ...!!- Ii 16 18 ....aQ.. 22 2 4 26 28 30 32 34 3~1 38..!2 

94 92 91 90 88 1!f1 1! 8:lSI ~ ~I !~ 7412 ')t) 
lUI 111> 113 III 109 1()7 1 1 101 96 . ~I .~ ill 89 U 
ISS 13(\ 131> 182 ISO ~ 1 1 120!F IH! !~1I 1M ! ~'''OO 160 158 ]56 Il>3 UiO !~ H H ]38 !f.' 132 ] I I 1]8 
181 ]7~ 17i! 173 ]70 1 ~67I ! !;t I 157 153 i14~9 1 141 ISS 131 
ro2 ]99 100 193 190 I I:: Ii 1 !1~ 17 I 1 lb, 153 140 
W 219 216 213 l!O9 :lI1 l00 1 1~ 187 1 I , l il1 1{18 1& 
100 99 97 96 91 93 9] 89 I!f1 8i :~ 81 79 77 7~ 
I:M 122 ]21 119 111 115 113 lit) 108 !l!! 1031 101 96 95 93 
147 146 141 HI IS'} I !~ !!!4 l SI rn28 125 122 !~I 11(1 11 I]() 
)70 168 166 Iill 161 1!2! !t 1 ~~ 1 145 !~41 1. 134 131 127 
193 191 188 1M lS2 179 ll~' In 1 1&1 1 1 15 li18 114 
Z16 213 210 2fJ1 2il3 , ~99 I 191 1 183 1;8 174 160 1 100 
2.'18 235 231 2:lS 221 Z. 21.f 211 :ll)611 ~:II 100 191 186 lSI l i6 
2"-.9 2XI 2;J~ 218 2 14 235 230 2'21 219 214 ~ 2il3 197 J91 
:2llO m m $!'I W I 2r.:l 2 18 2-1.2 236 231 = 21 21 2fJ1 

US 147 145 l H 1421!1! !!~I m I!~ 132 ~ 127 125 122 1:» 
)76 176 173 171 100 I !~67 I 1 100 157 lMI ~11>1 H8 145 142 
3}1 :lI2 aMI 1')8 196 I I ~91 ISS

1 
!fl¥ii8 I In 168 165 ZI2 210 228 2'ffi 222 21g 21 21 210 I 19.:i 191 187 

2.>9 '1:.>7 2M 251 218 21.: 21~ ~ 234 230 2':!11 2211 £!.7 21S n 
286 283 281 'm 274 270 258 z;.t 2191 !!~I ~'I ~ '" 
312 310 S06 303 m 296 291 2S2 277 2721 ~ I ~' "" 
S38 33.'i :l32 328 321 S'l) 81 81 0 sor; 29!l 2114 2SI:I Zi7 27 t 
9&1 3(\\ 8-l7 &'i3 lHS $441!e.9 S33 328 82'.l 81 51 303 'NT 291 
S!l9 SS6 S82 377 313 JIG' I ~ 3[06 S50 $44 337 831 3"..4 317 310 
ISO 1;'8 177 li6 174 173 In 169 167 l w lisa 100 11' 156 153 
214 213 211 210 n :ll)6 'If)I :lI'l 199 197 191 191 lBS 186 1S3 
:lW 217 2-1.) ~ 2-11 :m 216 Z>I Zl l ::.$ n:; 222 216 21& 212 
283 281 279 277 274 271 200 2G5 262 Zi9 2:J.'i 2&2 218 214 210 
SI6 314 812 S09 :m I !l'rot sao ?'1i 2'.lS 290 2811 281 277 m 200 
Sl9 :;17 845 3-12 S39 i EZ 328 3'24 :tJ) 81 I ~!J 306 $)1 29Il 
SS2 m 377 874 810 8671:: 8-'i8 854 3-19 !1-15! ~ 3.'\.1 329 82.1 
414 412 409 400 402 3'l8 sro S89 SS4 879 87S 868 362 3.)7 851 
416 413 4·W 436 "''12 428 423 418 413 -«18 402 896 890 3M m 
4;1) 4;:; 471 467 4& 4.'>8 -&53 448 4 12 436 4$) 421 417 411 4CH 
609 606 602 4')8 493 486 4S3 477 47 465 458 451 414 437 '$) 
Ul 2f2 241 239 238 216 234 232 2:n 2:lS Z$ 223i ~1 218 211> 
m 281 279 278 Zi8 274 27 ~ ~ 'JG11 f 21',2 Zi91 t!' 2f>3 2foO 
B"ll :m 818 318 81 4 gil OOI!I :!': 303 'HI 2'.)t 2'l1 287 28-1 
3.'i'l 3:>1 8.'i6 8:i3 85\ SolS &.J6 S43 MO 383 329 ~ $21 317 
397 3'J.; S93 891 383 S;% 88"1 879 37li 868

1 

~ 8-W S5Ii 851 
435 433 g) 428 425 421 41~1 ~;4 4lt .f()6 402 S93 S88 lI84 
m 470 467 4&1 461 ~7 0&:>1.1 ~ 1 ~~ 4-U 436 4! ;127 421 4 \~ 
5011 006 fOXI {)OO 491 493 489 4%1 -:;" 47 .70 ( 4 -tM 4-13 
M5 W2 639 l>3il Ii32 526~:U ~1 9 1>14 Ii09 5(1.1 4')8 4 4&11 480 
681 liiS ~75 671 007 (i(l3 M8 ,({,3 &48 W2 1m 631[ ~ 51 ~ Il 
617 613 610 006 G02 f>'l1 m .587 681 57 5G9 663, "'" 54 542 
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2.8 CAMBRIA STEEL. 

-SAFE LOADS rn THOUSANDS OF POUNDS F OR 
PLATE AND ANGLE COLUMNa SQUARE ENDS. 

CALCULATED FOR RADIUS OF GYRATION +H-. AX IS 2·2. 

n ..... d on Gord on'. I!'ormula P_~:q. 
Safe t y r .. .,lo r 4. l + "iitI(iOO';i .. ~T:rl 

... "'" ... ... • boIlurl J..eu~ll • .. ~ ,,,.. ... = III Feet. - I'IAIM, Col ..... 

I~ .I.ilI l·L , .... I ... 1.bt.,.. 1I. ...... - 8 8 ,. 
3 

' ~"'I '.'§ ", '" 1.12 •. 67 '00 "" 10, 
" " 305.2 10.21 1.1~ '.M m ". .~ 
" " " 4\.7 12.23 1.17 .. " '" nSl ". " " :: ~ ." lU~ >.>, 4.81 17$ 174 1;3 
" " ~ .. 16.00. .. ~ 4. 78 '" '" '" " :: q " au) 17.116 ,.'" ',;6 m ~, 

'" " " ~., 19.69 ,." 4.74 ,. 
'" lU 

~Y. "~Y."n 1,~ 'a 29.8 8.'5 1.3,; u·j . .~ •• 87.2 10.86 ' .Ol 4.9'J 'M 'M 
:: :: ~ " Ul "" 1.41 ' .00 ' 00 '" " 61.1 15.02 U 3 ." ". •• " .. I " '" 17.00 U6 4.83 210 '" " " :: ~ 

~., ".0 U9 4 .8:1 21.) '" .. " } 71.1) ~ ... \ .52 4.81 '" $, " " Il " 7$.1 22.90 ' .M 4.79 '" •• " " " . "., M.~ 1.58 4.i1 "" ... • • ,3 

'j 14'! "" 
1274 I.M 6.72 ,~ 157 

" " " 61.9 "" 1.67 6.71) ,~ ,. 
" " " ro., 17.£0 .. 00 .. " 218 '" " " " "-, ".00 .. " ,." ,. 

M' " " " 'M 1200 .. " '.<1 V, V • " " " 81.1 M.n .. " 5.61 .. ... 
" " " 1 91.9 "'." I.n •. w "" '" " " :: n 00.' "." I.H 6.67 ... 00' " " 107. 1 81A9 1.17 .... .. '" " " " 111.9 <1m , ... •. " .. ". ! I3y'1(~ 

18 'I ". "" '.M •. w m 
" " "" 18.19 ,~ 6.!>7 .. '" " " " 71.8 21.11 "00 6.:>& ~. 

" 
:: ~ " 81.6 ~.OO 2.02 ." '" " " 9l.4 .... '" ' .00 '" " " " 101.2 29.':'3 2" ' .<8 "' " 

~ ~ ~ 
" 110.6 8'1.52 2H M6 '" " :: H l'J)'o $.-"2(1 '" 6.44 .. 

" 129. 4 87.98 W 6.41 4;0 
" :: tl 1:lS.4 .,." 2" 6.~9 '" " 147.8 "''' 2" 6.37 '" ~ '3~'~ '~ 'I 

,,. ro." 2.42 1.49 
" "" "''' 2« 7-47 

" " 918 ~.OO '" 7.45 . 
" " ,,., 

"'.~ 200 7.42 
" " " 113.9 "" 2" ,.., 
" " " 121S .... "~ ,.OS 
" :: ~ " " ... ... " 2M 7.36 .. 
" " 14.5.7 .," '" 7.$1, . 
" " " ".. "''' "M ,." " " " " ... "." '" ,." .. 
" " " 176.8 "-00 ,.ro ,.~ .. 

- -
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OAMBRIA. STEEL. • •• 

S AFE LOADS IN THOUSANDS 0 F POUNDS FOR 
PLATE.A.ND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR RADIUS OF' GVRATION 

+H-' AXIS 2·l . 

n......J OIl Gordo .. •• F ormula P "' .. (12L )" 
SaCetr r. .. tor 4. H SSoo:l14 

Lenljtth I n Feet • 

'" '00 .. .. ., 
'" m '" '" '" '" n, '" '" '" m m '" ,~ '" '" '" '" '" '"' '" 216 '" "' '" .. '" "" '" 

,., 
' 00 ,~ ,ro ". '''' ,~ '" ... '" '" ... 1 ~7 'M ,ro '" ,~ '" '" ". n, 
'" 

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

"" '" '" ,., '" ,;, '" '0 .. "' '" "' '" .. m '" m '" ,., ". ". 1t..1 '" '"' "" 
,.. l&) '" '" '" '" '" '" , .. '" U, '" '" '" '" '" "" '" .. ." m '" '" ~, ... "" "A "" '" "" '" "" "" '" ... . " r. • ." '" '" "" ... .. ,,. 

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

D' .. .. '" .., 
"" '" "" .. '" .. '" '" . ~ ... ." .. , .. .. . 00 

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

'" "" '" .. ro, m .n '" ... '" '" .. ... '" ~, '" '" . 00 ... .. ... ... •• '" .. "" .. ." ::1 "" ro, .. .. , .. '" 



.ISO CAMBBlA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS F Oa 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR RI\DlUS OF GVRATION 

,~~ AXIS 2-2. 

llued on Gordon'. Formula P " .. 1+JlzL)1 
Baret;,' lI'actot' 4. 3eooo rt 

.. .. "~I 
.... .1:: • ..."'. 1.er &th • • • ..~ t:'i:':: 

,,.,,, ..... .... .. - ...... . !·L ....... In Feet. 

[- --- -, .... , ... -" .. '" ...... .... • 0 •• -------
7 

'3~'1 14 '~ ". "'.m S.'" ... , "" "' .. .. .. ". ".00 ,.'" , ... '" '" .. .. .. '00 , 00.21 '" ,.~ ~ . lIi2 .. .. .. 1I ~7 "" '" 
,.., 

'" '" .. .. j .. 121.7 .,,' 3.17 ,."' ." "" .. .. 
:: ~ 

13.'U 39.79 ..,., 6.81 '" '" .. .. 14:>.9 ~2.90 .. '" r;.7~ on ~~ .. .. .. 150.6 ";"98 ,." ~itl WI '" .. .. .. 186.6 49.ro ,." 6. i4 .. "" .. .. .. J;&.8 02.00 ." 6.72 '" .. 
7. 

'·~' I '6 '1 
. " ~ ... '.00 '" "" .. .. 
"" ""00 8.02 6.73 · ~. .. .. .. 107.0 BI.56 ,.'" (1.71 ~, .. .. .. - 118.0 BI.7S ,.'" .... •• .. .. .. l~.( ,,,. 8.11 ,.~ · .w .. .. .. Ho.4 ,L" 8.14 6.61 · "" .. .. .. 1514 (HZ 8.17 ,." M, .. .. .. 16'1.4 47.73 '00 ' .00 · ... .. .. .. l i3.0 00.00 ,.'" , .. 

'" .. .. .. ""'. M.OO " . ,M "" ? '.~' § ,0., .... ".M ". '.M '" " .. .. ." ".00 ." , ... "'" .. :: ij .. 110.8 .,." '.00 ,." ." .. .. 122.3 "'''' ... 7.M ~, .. .. .. 1:<1.\ ~." .. " 7.4.9 .., .. .. .. Jl.J.5 42.79 .. '" 7.47 '" .. .. .. 
"" .." . n ,,, · ,ro .. .. .. 168.4 4.(1.<18 S.H 7.(2 '" .. .. .. liH 62,S ." 1<. 6",z .. .. .. 19G.4 "'oo '00 ,." · . .. 

Z '8~' ~ ":: 'j .,. "., '"' ." .. . .. 10'1.0 00.00 ,,. 8.37 .. . .. .. ]14.7 ~.G I , .. .. " ... .. .. .. .'"' ~." ,.W '" .. .. .. .. lOU "'.n • 00 ... , .. .. 
~ ~ 

.. l OO.ft "'1.29 ... .. " .. 
" " ",. 47.77 . " 8.2<'> · .. 
" " 174.8 M.2S .W ." · .. .. .. ",. M." S.12 8.21 · .. 
" " 197.2 ..... ... '" .. . 



OAMBRIA. STEEL. .., 
SAFE LOADS IN THOUBANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR RADIUS OF GYRATION +t+. AXIS 2-2. 

00"" Uued Oil Oordou'. Form ..... r .. (l2L)i . 

sar .. tr Factor 4- 1+00(0)'" 

Lel:!~h 10 Feet. 

10 ,. ,. •• .Z • 0 z • o. 
m "" "" "" :m T" ,,. 
'" '" ,~ "" '" '" ", 

'" ... . " .. '" " . ". .. ... '" '" .. '" '" ~, ~H m '" '" m '" .., 
'" 474 47G '" "" '" ,~ '" '" .. 00. " . "" ... OM '" '" ro, '" <s, .. '" '" 6i8 072 '" '" '" '" "" '" '" .. '" .. '''' m "" '" m "" T" ... :)12 '" '" '" "" "'" "" '" ... ~, ro. '" ,~ '" '" ,~ '" '" '" '" '" ." 3,11 

"" ". '" ... '" ... . .. 41ij 

"" '" 00. ... . ~ " . ... .." 

'" '" '" '" '" MOl 021 '" '" '" '" 6i6 Oil '" .. , "" '" '" '" '" .. roo ... '" '" "" "" '" '" Ol' .. '" '" '" '" '" "" .. "" '" .. .. '" '" s." '" '" ". ~, ." on '" "" .. .. "" ." .n '" m '" ." ", "" '" ... '" '" 476 .~ ... '" M 62:; 1m '" '" '" '" 479 ... '" "" 
.., 

'" ,~ '" '" .. "" '" '" "" "" '" '" '" '" '" Ol' '" '''' .. .., .. '" ... .., 
'" m '" "" 

'" "" n . m '" ", '" on on ,ro .. '" ." '" w, '" '" '" '" '" .. M ., . "" .., 
" •• ." "~2 ,.~ .., ." 

"" "" .. ... '" ." '''' .. ., '" •• '" '" '" '" .. .. 
'" .. '" ... .. ~i7 '" '" '" '" '" "'~ '" '" '" '" ." '" r" ." "'" .. '" '" m '" m "" "" '" on '" 



••• CAMBRIA 8TEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS 
FOR Z-BAR OOLUMNS. 

SQUARE ENDS. 

n..aed ... GordOIl', FormuJ. P ro .. Salet,. taotor .. 
t +(llL)I 

~ .. -
}{ 

-
""- .. ·~r .... .- .... 01. tw..... of I.ellcth In Feet. 

• ~..:' == I:. ill: 
"'- ... _ ........ 1, ..... , ... • • • ,. , . 14 

- ----r- ---- - -------- -.... " 
~ 

'.M 31.7 , ... IH "' , .. 'M 100 ~ ... 11.7'.1 "., UI I~ '" '" '" "" '" ... 18.W <0. ' I ... 1m "" '''' 'M '" '" .. - ,,~ M.' ,." "" '" '" 
,., 

I~ '01 
toX" ..... 17.62 ... ... , o • '" .. '" ". ~, 

19.97 ~. I." '" ,. "" '" "" "" 

I 
lUI ~ ." '" '" 'M '" ,~ '$ 
H.~ .. , ,OJ 1.6 '" HI 1m 1m "" 4-4" 17.16 .. , '''' '" :lIG "" ." m '" ... 19.'. ..., 

." "" "" "" '" '"~ 213 ... "' .. H.7 1M on .. .. "" '" 2.J.".i 
\ ...... pIaIt ~ .. M.' , .. .. ,., .. "" "" '" ~" ...... :116.41 SO. 2.62 '" "" on '" ." "" "." .. , <0' '" ... '" '" ... '" "'''' 109.2 1~ on .. .. '" .. ... 

i 
1!\.78 " ... ... · . '" '" IS' '" '" 1\1.08 .... LU · . "" '" "" '" '" .... " "-" 76..0 .. · . n • '" .. ", ,.. ... :.11.50 .... 8.]0 · . "" ". '" '" .. ... 27 •• 0 "., , . · . ,n '" "" "" '" I ..... ".... .,,' IOU '" · . ." on S7:l "" ... 

1" YIoIt, "'''' 1tI.2 .. , · . '" '" '" '" '" ..... , 12\.9 '" · . '" '" 431 ,~ .1~ 
0>.00 ",... '" ... '" 4'16 ... '" '" 

~ 
21.28 , .. •. " · . "" 

,,, 
'" '" '" ~." M.' .n · . "'" "" "" "" ~ 

4-(,,- ,.." ~., L~ · . "'" •• ,. ~, '" , .. 31.118 I .... ,ro · . .. , "" m '" '" •• ..... 1111.1 8.75 · . '" "" 421 '" '" .. - ..... '''' ,n · . '" '" '''' ... ~ 
~" .. «I.U 1lJ7.0 u:; · . '" '" 00, "" 4<6 

~.." l~.O .M · . "" "" "" '" '" (7.(7 ,m. ,m · . .., 
'" 6,6 "" '" 

For detail dlmeDlionl .... P'C- 211. 



CAMBRIA STE E L. 2" 
• 

SAFE LOADS IN THOUS ANDS OF POUNDS 
FOR Z·BAR COLUMNS. 

SQUARE ENDS, 

ua.ed 0 1:1 Oo·rdon'. F onnul .. p _ ro"" Sarety fac to .. .. 
1+(12 L)" 

""'" 
• }{ 

TIIf.k· -Leu a-f;b In Feet. .... 
". . . "" ..... ,. ,. 20 22 2' 2. ~~.1~ 32 3. •• I .... 

- -- -- ------ --.. "' " . . . . . · . . .. ¥, '" "" 10"J . . . . . . . .. · .. 
132 121 m .. . ... . . . . .. · . 

~ 1~1 
,. 

'" .. .. . . .. 
112 ,ro '"' . . . . .. . . . . .. 
1~ "' ) 75 . . . . I . . . · . 
121 117 112 '"' "" '" · . .. . Y-

'" '" '" '" ,~ m · . · . tl '" m '" "" '" '" · . · . · . 
"" '''' "" ,~ liS ,m · . · . .. 

~ ~, ~, '" 21L "" '" · . · . · . 
r" ,. '" '" ~, = · . · . ,., r., ." '" '" '" · . · . · . 

'" '" '" '"' '" ,. · . · . · . II '" '" ,~ '" '" 
,. · . · . · . · . 

m m "" '"' "" 1;';1 ,~ '" '" ,~ · . 

~ 
2lr, '" '''' '" '" "" "" m '''' '"' · . 2:;4 ~11 ::l-It ~ , ,. 

'" '" 
,. 

"" '" · . 
r" "" "" z-,; 21S "" ~, '" 

,,, ,. · . 
311 "" m '" ~, '" "" '" u; '" · . 
J!,,2 '" ;~; n; 316 "'" '" '" r., '" · . 
:170 ... 3:>1 '" "" ,~ '" '" '" m M "" "" "" ~, 3(',.'; '" $ 12 '" '" "" · . ." ." .~ '" <00 "'" 376 '" "" "" · . II ,. ,,, 

"'" '" "" :m '" 210 "" '" '00 

~ '" "" m 274 "" ~, 2.~1 ,. m '" w 

'" ,~ '" 31~ "" "" '" '" m r.. '" "''' 
3H '" ,n '" m '" "'" 

,., 
"" ~, 

." ~, "" "'" ''" '" 3:>1 3 1~ '" '" '" 4 1(, '" '" 421 '" ." ~, :~~I '" "" 
,. 

"" "" 4·; 1 •• '" '" "" :m "" ". :161 

"" 000 "" ." "" '" ." 43t '" 1m ~ , 

V. M' '" M'l ". "" '" 
.., 

"" •• ... .M 

For detall dim",..ionl He page 211. 



••• CA14l1RIA STEEL . 

SAFE LOADS m THOUSANDS OF POUNDS FOR 
Z·BAR COLUMNS WITH OOVER PLATES . .... 

1,,"" 0" Gordon'. Formula P,12 L)I- &afel'7 Pae.tol' t. 

..... 
·t.Ki'r •• ..... rn- I ft .. 

nlck. -• ... .... 
.. 
• ... ~ ..... 

1+.000 .. 

SQUARE ENDS. 

...... 
• ...... 

.... .... 
• 

''''' .... 
l..e"Klh hi Feel • 



CA.lUIRIA. 8T~.r:L. ... 
SAl!'E1 LOADS IN THOUSANDS OF POUNDS FOB 

Z-BAR OOLUMNS WITH COVER PLATEB. 

na-d on Oordon' ... 0 ....... l" ~~ Safet7 fact- Co 

~_ 1+ ..... 

A SQUARE END&. 

LeDitth In Feet. 

""'­-• -....... 
SK 26 28 80 32 34 38 88 4.0 4:1 4.4 46 b& 
------ -'-1"':'+-=-1"':"":'1--- -I---

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

"" " . .., ... 
'" ,~ 
~78 .. , 
fil2 
roo 
'" u. ... 
~7~ .. , 
fil,; 
'-" 

'" '" "" ,.. ,. 

'" "" .. , 
~ 

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

'" ." 
'" '" '" 
'" ". .. , ,n 
." •• .n 
"" .. 

'" '" '00 

'" '" '" '" '" '" 
'" .M 
'" ... 
'" ... 
M' ... 
.~ 

'" ,~ 

'" '" ,a .. 
'" roo 

'" 
'" ... ,n ... .U 
'" '" .. 
m 

'" '" .., .. 
'" ", 
'" "" '" ... 
~, ... 
'" ... ... 
'" .. , .. .. 
'" '" '" "" on .. 
'" .. 
'" '" ... ,n 
on ." ., 
'" ... 

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

'" .. 619 .. 
"" '" .., 
.." 

'" '" ... ... .., .. 
'" ... 
'" '" '" />is ... 
'" 'n 
1m 

'" '" m 

"" .. ." ... 

"" '" ... 
"" ... 
"" m 

'" '" 
'" '" ... 
:z: 
'" '" on 

'" 
'" '" '" ... 
'" '" ... ". 
"" ". ,n 
'" '" '" &74 

"" 50 
on 

'" ." .n 
'" on 

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

'" '" ,. 
'" '" ON .. 
'" '" MI ... 
'" .., .. 

"" 412 
m 

'" '" m 
~, 

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

... 
'" ... 
"" '" '" on ... ... .. 
OIl " . ... 
OM .. ... ... 
'" 
'" '" 41Z! 

'" ~I 

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

I-

I 
I 
~ 

• 



••• CAMBRIA. STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATrICED OHANNEL COLUMNS. 

SQUARE ENDS. 

BaNd oa Gonion', Formula. p _ ~~)I' Sarety Cactor .... 

1+86000,0 

II III 
'3' ... .,;pl .... .... ... ... ~ WiD'" LeuJrlh In Feel • ....... ....... ...... QJ1'ti .. 
--- - --- - --- ... ,..hol. ",.101. , .... 4 • • I • 1. 14 --- ------- --- - - ----- - - - -• .. , U6 ". '" " " " " " " 10.5 '" "" " " " " " " " '" '.M "" " " 

., 
"' " " " ,» 9.12 "00 '" "' '" IO' '00 " 7. 9.7~ 6.70 2.72 " " ro .. " " 12.23 , ... H" " "' " " "' " " 14.m 8 .. ,,<I ." '" '01 M " " " 17.2:'1 10.14 2.H m 121 '" no '" 112 

" 19.75 11.62 ,." HI '" '" '" In .. 
• 11.25 6.70 3.11 .. "' " .. " " " 13.15 , .. "" '00 " .. " " ro 
" .,~ .. " '" no 117 '" II. m '00 
" 18.7.~ 11.02 2.$2 '" • M " . m '" 12; 
" • 21.Z", .,'" "n '" "" ". .. , n, 112 

~ U."' ,." 3."-, '" " " " " 15.00 8.82 3.37 ". "" '" 1M ,ro 
" >1.00 lI .76 , ... ).I': ." ." '" 1 ~1 

" ".00 14,71:1 ... ". 179 on 173 170 

I. IS.O .. , .. " . ., . ., '" .m '" " .. , 11.76 '" .. , ... '" '" ... 
" "" 14.70 S.6~ 1112 ... 178 176 1i3 
" "'., 17.64 S.H '" '" '" '" "" " M.' ..... '" '" 2.'i l ,. ~15 ,. 
" 3:1.5 "" 4.6\ '" ,~ 1017 , .. 
" "., 14.70 4.4:1 '" ... li~ \,7 
" "'., 17.M .. ~ '" 216 ,n '" " fj.O 3J.r.II 4.17 Z".l "~I '" '" " "" "'" '.00 ~, '" ~. ~. 

l~ n, lO.fO Mil 216 21 1 213 2H 
:1.' •• 0 ... " 5);6 

I 
", I 2,. ~;,~ 2.",l 

" ... , 23.52 5.4 . ';1')1 '" :NI '" " 4."·.0 ~~ ." '" ". ". 3'.!.l 

" "" 2t1.~2 1'>. :!3 lIM oru .., !I.!",1 

" r..~.O '"" I 5.16 .. '" ,~ = 
F or d~.j] dime",H>no .. e P"l e21,1. 



CAMBRIA STEEL. 2., 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTIOED OHANNEL OOLUMNS. 

SQUARE ENDS. 

U-ed 0 .. Gordon'. "For ... "I .. P-4t~). s .. ret,. I&(!tor L 

1+$(0)" 

II 
l ..eOlCtb 10 Feet . =:::.' ':I" 

""'" ....... 
---

• 6 .6 20 •• • • .6 .6 80 1.1&,..., .... 
_. 

r==-
'" " " " " ,., 6 

" " " " " 1M " ~ " " ~ ro .. 13.0 " 
" " " " " .. ' M " 

" " " " " " 9.75 Z 
" " " ro " " '"" .. " " " " " 1-1.75 " 
.~ ". '00 " 

., 
'" 17.2$ " 

'" '" '" ,~ ". 00 . . 19.75 " 

" " 72 70 ffi " m 6t 11.2:\ • " " " " .. " " n 13.75 " ,. '" '00 '" " 00 '" " ,." " 
,~ 

'" '" '" '" "" " " 18.75 " 
'" ". '" '" '''' lIJ '" 

,,. 21.~ " 
00 " " " " .. TI " 13.2\ ~ 
'" " '" " " 00 '" " 16.00 

'" m on '" '''' '" '" 
,,. "'.00 " 'M '" m "' '" '" '" ". "00 " 

'" '" '" " W '" " .. "., 19 
'" '" '" '" ,~ I2'J '" B' 00.' ,ro ,,. ,m '" lu..; 151 '" '" "., " 
"" '''' '" '" '" '" 174 , .. .. , " 
'" "" '" '" '" '" '''' '" ... " 
'W '" «, ". '" '" '" '" 00.0 •• 175 17"~ 170 '" 1(;.', '" '.W I!""; ""' " 
'" '" "" "" '''' '" '" '" "'., " 
'" ,. m '" '" '" 

,. 21~ '"' " 
"., ., .. "" '" '"' 218 ~ 13 <0.' " 

"" "" '" '" "" '" '" '" "., l~ ". 2 17 '" 21~ '" "" '" '" 3M 

'" '"' ., 276 m '" '" "" "., " 
'" '" 313 '" .. oro ". '" ... , " 3M "" ,. M' "" '" '" ,,; 00.' .. .. OM M' r" ~, '" '" '" OM .. 

F .... detail dlm~"". oee paC" 211. 



268' CAMBRIA. STEEL. 

SAFE LOADS IN THOuSANDS OF POUNDS FOR 
LATTIOED OHANNEL COLUMNB. 

SQUARE ENDS. 

II 
"ltl.\ :-::: .~ ... , • Wi .. " l.eD&"lh In Feet. ...... ...... "'-, ,,..... ...... .....-Lk,..rv.c. It lla, ,. , . .. 12!L -"!!... 46 -, ,,~ 7.ilI .~ " n . . . . · . . · " " ".00 ..., •. n " " ... . " . . . " 

" ~.OO 11.76 .~ "" .. , .. . . ... · .. 
" ",00 14.70 .~ ... ,u " . . . . . . ' " ,. 1 ~.O ' .00 ... " " '" · . . . 
" ~., 11.7" .00 '" .. , '"' · . · . . 
" ~., 14.'10 • .M 'M 'M '''' · . · .. 
" ~., 17.M ... '" '" ' ro · . . . 
" "., "' ... 3.SL ". '" 176 ... . .. 

>2 .,. >200 4.6\ m I!!t '" '" n, 
" 2.'i.il 11.70 ... '" '" ... H2 ,~ 

" ... , 17.&1 .. ~ , .. '" 172 '" '" " '" "' .. 4.17 .. "" ,w '" ... 
" .,., 

~." "" '" ~, '" 218 2]2 

1 ~ .... ..... '" '" '" n. .". "" SO, 20.r.6 • 00 ... ~ . ,~ n, '" " .,., Z!.M '" '" '" ZXl M' 'n 
" .. , ~.'" .~ '"' "" '" '" 270 
" ." 19.42 .~.za '" . " ." .. ::.>'>:1 

" .M '"00 ~.16 &;1 ... .. , . 0 0 ' 
0_' 

~'or detail cl.i:DcMi"". lie<! page211. 

SIZE OF LA TI'lOE BARS 'ra BE USED WITH 
LATTICED OHANNEL COLUMNS. 



OAMBRIA. STEEL. ••• 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

LATTICED OHANNEL COLUMNS. 
SQUARE ENDS. 

woo> lJ.aJt...t o n O.r<lou'. ForIHutw r - -(l2Cji' 5 .. r",l), Caelor" 

1+36000" 

'" ,,,, 
,~ , .. .. 
." 
~!O 

'" '" '" '" 

'" ,~ 

'" ,~ .. 
'" m 

'" .. 
'" ... 

II 
.... ul{th Sa. Feel. 

,~ 
,~ 

1~1 
113 

'" 
'''' "" ,~ 

'"' ~, 

"" 

'" '" '" '" 27;; ." 

62 

'" '" 21~ 

'" '" '" 

•• 

For detaIl dimenoion> ..,., paze 214. 
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" 

SIZE OF STAY PLATES TO BE USED WITH 
LATTICED CHANNEL COLUMNS. 
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.. 0 CAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
6 " OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

U.""d 0 11 Gordo,,', Formula P - 71~)" Safet,. factor" 
l+ScOOO,c 

IT SERIES A.. 

'll'qU nltk_1 .... tipt "" ""' "w. " ., ."'- lodi .. tl Lellirth 10 Feet. ...... "'& "'- """- ''-
------I-~ 

..... "" 'oO. ..... ~ ,.r.. I .... 4 • • 1 0 

--- ----------
8 

I '" 
." '" " . '"' "" I~ .. ~ .. 9.76 ~" m n, In '" .. 

'" 10.76 :.L31 '" '" '" '" .. ". 11.76 '11 n' '" ,or m .. ." 127(1 2.31 '" '" '" n, .. ." 13.7(\ '" 1',0 '" 
,~ '00 .. "'0 14,76 2.33 IS' , .. 176 In 

10.6 Yo M.' IIUS ,~ '" '" m 'i\8 .. g 3M 11.18 2.11 '" '" '" '" .. 41.4 12.18 ,,, 
'''' ,. '" '" .. 41.8 13.l8 ,,, 'Q '00 '" '" .. 

H ", H.IS ", lif> m ,m 
'" .. 1'>l.6 15.18 ,,, m IS' ,or 176 .. 0;.' 11;.18 ", "" '" 'oo ,. 

~~ 

I '" 
11.64 2.:n '" ,or '" '" .a. "61 ,,, 

'" '" "" ,~ .. ... 13.&1 ,,, , .. ,oo ,~ '''' .. .,. IUH ,'" '" 178 i ii ,m .. 
"" 15.!'.1 ,'" '" 'OO 'M IS' .. 
"" «or ,~ "" "" '" m .. 00.' 17.&1 2.21 ~18 « II. '" 1~..6 

I 
44.6 13.12 ". '" '" '" '" .M 14.12 ,,, 

'" Iii '" ,m .. lil.4 l .'j.l~ '" IS' IS' 179 m .. M.8 16.12 2.17 '" 19;, 

I '" 
,,. .. 

"" 17.12 '" ,n '" '" M .. 61.6 18.12 2.19 '" "" '" .. .. ,;.0 19. 12 2.19 "" '" on "" 
For detail dllll""';0<11 oee Ne2UI. 

-



CAMB RIA STEEL. 2 61 

-
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

6 " OHANNEL AND PLATE COLUMNS. 
SQU.ARE ENDS. 

na .... \ 0" 0 .. ",10"'. "For ..... ' .. 1'- O~)t' Safety r .. <:tor 4. 

1+36000 ,," 

~- 8" - -01 

SERIE S A- n 
... - .... ' 

L C IIK'l h III F e el. " . .... 
"'~ ...... 

---
>2 14 16 ,. 2. 22 2. ""- 1M. ,... 10Dt. 

- -- ------< - -------
" " " "' " " " I 

! 1H '" ,ro " 
., .. .. 

,~ 
,. 

i '" ". ". " .. " 
'" ,~ '" '" '" '''' "" " '" '" '" '" '" ... '" " ,~ '''' '" '" ... m '" " , .. '" '"' '" 142 , .. "" " 

'" '" 
,,. 

'" w " .. " 1 ~.0 
,~ 1 ~1 m '" '" "" .. 

i m '" ,~ '" '" '" '" " , .. '" ,~ '" ,. 
'" '" " 

' W 1':;'1 ... 142 '" ... '" " m 'M "" ~, , .. '" '" " 

'" 176 '" '" 'M ... ,., " 

'" '" '" '" '''' '" " I " .. , '" '" ,~ '" 
,,, ,m " 

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

,,. 
'" ,~ " 

'" '" '" '" , .. '''' ... " 
'M ,ro li3 '00 ,OS "" ,~ " ,w '" '" 176 ,m "" m " 
1-16 '''' 'M ,~ '" '" '" 1 0.0 
):'7 '" .. , , .. 

'" 
I 

'" 
I 

... 
'" ,ro '" , .. '''' "" '" " , .. on '" , .. ,,. .. , '" " 
'" '" 176 'M ,ro '" , .. " •• , .. '" U, 170 'ro '" " 213 "" OW , .. , .. m '" 

.. 
For detail dimenlionl Oft pqe 2111. 



2'2 OAM:BRlA STEE L. 

SAFE LOADS ill THOUSANDS OF POUNDS FOR 
7" OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. . 
na-d on Oordon'~ Formula I' .,"" SlLCe tT !aotor ... 

(12 L)" 
l + S6000rt 

If SERIES A.. 

'II';';kl .. - "',kl ~ I -fi _~ • tl Col ... Wiu tl Lell&,lh 10 Feet • ..... ~ "- Co<- ..... '-~~~ --~~---.......... , ... u..,." .. ... , .... • - '- , 10 

9.7~ 

I 
".8 1().20 '-', ". '" ,~ 

'" " ... 1l.82 ~'" "" '" '" '" " ." ,~" ,." '" ", "" '" " ... ... " '" '" ". '''' ' 00 
" ." 14.70 ,., 

'" '''' m '" " '" If>.82 '" ". '" ' 00 ,~ 

" ~1.S .. " "" "' '" "" 
,. 

12.26 

~ 
... 1I.70 ,M '" '" '" I '" c .• ,,,, ". ". '" '" m 

" H .t'. ]S.% '" ,~ m '" ,~ 

" ~1.3 15.08 2.00 ,~ ,., ", '" " '" I O.lS) 2 67 ,. ". ,so '" " ,.., 17.82 2.S7 2H 212 .. ... 
" .,. IS.4to '" '" '" 

,,, 
'" 14;7(1 

~ 
... 18.18 8O' '" '" '" '" " .. 14.30 

,., m no on , .. 
" .... 1 ~.4.1 '" '" '" '" '" " .. , 16.00 2.M .. "" ". '" " ." 11.68 '.M '" '" '" .. 
" ... , "'" ", '" '" '" '" " ~. 19.00 ' .M U, ," "" '" 17.26 

~ 
49.8 lU4 '" '" '" 8m m 

" M.' 1 ~.76 '.c '" '" '" '" .. 57.6 16.89 '" '" 
,. .. , .. 

" 61.3 18.02 '" '" '" ". 'n 
" M.' 19.14 

,,, ,., 
'" '" '" " " .. ».» 2.47 ~, '" '" '" " '" 21.3l'l '" '" ." ~, '" 

19;76 " M.' 1(1..1 2 '" ". '" "" , .. ... 17.2.1 , .. 
'" '" '" '" " "" 18.37 , ~ m om '" '" " ... lUO ~ .4 1 '" '" '" '" " ro. 1 »." H't '" '" '" 

,,, 
" 73.9 21.74 

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

'" 
,,. .. 

F ... det.t.il dl mcnll.(m _ _ j>ag<J 21G. 



CAMBRIA STEEL. 203 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
7 " OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

Baled on Gordon'. Irormola P - 7~).· s.rety l"aetor 4. 

1+.000 ... 

SERIES A- II -- ~~ Lenlrth In Feet. • ,- ....... 
E-I~ 16 16 ~ 22 •• .6 I~ u..,..1'I. 

US ,U lU '00 'M " .. " I 
9.7l1 

'" '" ,~ '" ,U H' "" ' 00 .. 
,~ , .. 'M '" '" '" H. m .. 
,~ '" H' '" '00 H' '" ,U .. 
' 00 H' ' 00 'M H. '" '" ,~ .. 
,~ '" m ". '" 'M ,~ '" 

.. 
' 00 '00 1M m m '" "' '" 

.. 
'M H' ,,, 

''" H' "" "" ". i 
12.2l1 

'" '" '" I.'U ,~ '" H' '" 
,. 

'00 H' I~I H' , .. ' M H' ,"' .. 
m '00 ,m '''' '" H' U. '" 

.. 
'00 '" 176 '00 'm ,~ H. ,~ .. 
'" 'M '" '" li~ m '" 1M ~ 

.. 
212 an .. "" '" liS In 'M .. 
'" H. '" '" '" '" "" 'u Yo 14.7l1 
'M H' 'M ". 142 ". '" '" I 

.. 
m In H' '00 1; .. H' '" 'M .. ,., 'M liS '" ". ,~ '" '" 

.. 
'" '" '" ". on '" '" '" 

.. 
'" ." ,. 

'" 
,., , .. m '" 

.. 
'" m '" '"' ". '" '" '" 

.. 
,~ 

'" H' '"' H' '" '" '" " 1':~lI , .. li4 ,,. 
'" 'M H' 142 '" I '" '''' '" 1 .. ". lO' H" '" 

.. 
"" '" '" '" '" In ". 1M .. 
'" 

,,, ", M '" '" m '" 
.. 

"" T_ '" "" '" '" 'M 17(1 .. 
'" '" '" '" '" '" m ... .. 
, .. In '" '" '" H. '" '" I 

U~.?lI ". H' , .. m ". '" '" '" '" '''' 'M "" 
,.. 1,2 'M '" 

.. 
m ". .. H' '" '" IN '''' .. 
'" "" '" '" '" 'M 'M In .. 
'" '" "" '" ". '" H' 'M .. 
'" '" ~, ~, '" '" ." , .. " 

For du .. il dimcooi<;. ... Me ""It< 218. 



r 2 • • CAMBRIA. STEEL. 

SAFE L OADS IN THOUSANDS OF POUNDS FOR 
a" OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

"""" Safety f .. ctor 4. JJased 011 Oordon'. For ... ,,' .. p~ (12 L)" 
1+ - -

J--IO"-'" ~OOQ'" 

IT 
SERIES A. 

W,;pl ""'- 't'''JU ~ I "'" .-. " CtI ... Wi .. ., l,e ll,,"lh 'n F eet . ...... "'- "'- ..... .,-
Lbt.,..rool, .... ~ ~ r.-. l~ • ~'!.. , . .E.. 
ll.~~ 

I 
" .. U. iO , .. ,~ HI '" '" m 

'" .. " ,,, 
'" '''' ,., ". '''' .. .. , H ,W '" 1i6 '" on "" '" .. "' . 1::0.4:; '" '" "., '" ,~ , .. .. ... l&.iO '" ." ,. .. "" , .. .. 00.' 17,M '" '" ~, ,os '" 210 .. 'M 19.2(l "" "" '" '" m '" 1 3.7 6 Y. 41.r. .... '" '" '" '" "' '" .. 

~ 
~, 14.3.1 '01 '" 116 '" '" ,~ .. .... 15.i\8 '" 'ro os, ". '" '" .. 5;,3 "" '" '" ." ". "" '" .. 6U> ]8.01 '" m '" '" '" 212 .. 

l'l 0.;.' 19.33 '" "" m '" '" ,. .. 70.0 "'.'" '" "" "" 100 '" '" 
16.2' 

! 
.9.5 IVj6 .... '" 179 176 178 170 .. "., 1::'.8\ '-" '" '" on , .. '''' .. "'., 17.00 '" 212 '" on "" os, .. "'-, 18.31 '-" "-" '" m '" '" .. .... 1~. 56 '" 

,,, ,. m '" '-' .. ". aI.81 '" '" '" '" '" 
,,, .. 75.0 "' .. '" ~, m '" "" '" 

1 ~16 

! 
" .. "" '" '''' '" ", ". '" "'., 17.27 '" ::11 212 '" rot "" .. m.' 11M2 '" ", w ~, 2!1 ,,. .. " .. 19.77 '" '" 213 '" ,. '" .. 71.1i 21.02 '" '" '" "" '"' '" .. 'i.';.8 2'1.27 '" "' ro, 270 '" '" .. ro., "" '" '" '" '" "" :!''is 

21,~1S 

i 
00.' 17.00 2.i6 '" ". '" .. '" '" 18..5 ,n "" "" w "" .. .. .., ~.OO ,n ,. m '" '" "" .. 7L' 21.2ft m "" '" "" "" 

., .. 76,1) U'" '" r.. r.. m '" '" .. ro., '23.7:> '" '" ~, '" '" r.. .. M.' "'00 '"' .00 "" "'" ." ~, 

--- ~ 

For detaiL dim<tl.ionl see pq:c 216. 



CAMBRIA STEEL. 2" 
SAFE LOADS rn THOUSANDS OF POUNDS FOR 

8 " CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

SArety r .. cWr .... 

SERIES A.. 

-----------------,-.--
J..ellK"lh t il " 'eel. 

14 16 16 20 22 24 26 26 30 I... u.. ... h. - -------------------- ---
IU W ~ IN ~ 116 112 ~ ~ 
~ ~ HI m ~ I~ IU ~ l~ 
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»I 200 2:.3 2-15 236 228 l2) 211 :;00 
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'" '" '" .. 
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'" "" 

'" ". '" '" '" '" '" }'nr det.il dimenolona see pq-e 21 6. 

.. .. .. .. .. 
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.. .. 
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••• CAllBRlA STEEL. 

SAFE LOADS rn THOUSANDS OF POUNDS FOR 
9 " CHANNEL AND PLATE OOLUMN8. 

SQUARE D'"'DS. 

roo. &.,r.,t,. f..,tor .. Haaed 0" Gordon" Bor,n.,l. P - (ut)1 

Haeooort 

J""( 
SERIES A... 

Y,;pl ""'- 'l'tIpt I ... " ..... ... _. • - .... .. l.ellK:th III Fetet • 

....... ..... .. -..... ''---- ------
.... r.. ""- ...... r.. .. '- , .... • • 10 12 ,. ,. 
----------- -- - --------
1~;21S " "-, .. '" .~ ,~ '" ". .. '" '" 
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,,, 
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"" .... . '" .. .. "" '" ~, '" 
~~ ~ .. , 14.32 ,." m '" m "" ,~ ,. 
I 

... .. '" u. , .. ", " . '" ". m .. 
'" 17.(17 ". ., ,. .. ,. ". ,. .. "-, "" ,. '" '" "" •• ro, "' .. " .. ,,-" L'" '" '" '" '" "' 

,. .. n.o ._'" L'" '" "" '" "" 
,., 

'" .. 76.8 '''' ,.'" '" '" m '" '" "" 
~? 

I 
.. , 17.2$ '.19 '" "' .. .,. .. " . ro.'! 18.64 3.19 '" '" '" "" '" "' .. "-, "-" '.19 '" .. '" '" '" '" .. '''' :zue u. '" "" "" "" '" '" .. n-' 22.ilI 8.l9 ,., 
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II 
"-, "'.'" B.10 ". .. ,u '" '" '" .. "'. 21.158 1.11 .. '" '" '" '" '" .. 711.1 " .• Ln '" '" 

., m '" .. .. "-, ".~ 8.12 .. '" '" '" "" '" .. m .• "'.'" U2 I on ,. .. ... '" ., .. "-, .... '.12 '" .. '" 
.., ." "" .. ... ... " '" . " ... .., ... '" "" For detail dim ......... _ ,... 'lIS. 



CAMBRIA STEEL. .67 

-
SAFE LOADS rn THOUSANDS OF POUNDS FOR 

91' OH..ANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

Balled on Gordon". Formula Safety fact.or <l 

I""- ll" - "'I 

SERIES A- n 
..... ..... ' 

I.ella-t" III I~eet. " -_. 
"'~ 

...... , 
,8 '0 22 2. 2' 28 30 32 ,. I"'- Lk,...1I. 

- ----------------I- ---

'" '" '" m '" 
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'" "" '" ' M ". ,., 17(; 171 ,~ " 
'" '" '" 

,. 
"" ". '" '" 1i6 " "". '" "" '" '" ... "" 'M "" 

.. 
'00 '" "" ,~ ,. 
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~'"" de ... il dimeD. ion. _ P"i" 2111. 



· .. CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
10" CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

Balled on Gordon'. Formula 1"_ ~~)" Saf"ty c..ctor "-

l +UOOOrl 
/<- _ 12"- ->1 

IT SERIES A. 

;~t ..... "',.1 .... .... -- .. -Wi .. " J~e .. "tli III Feel. ...... """- "'- ...... ,,,..... 
---------
1ok,dl , ... ... ,. ... , .... ,- 6 • 10 .. 14 16 

l.~ 

i 
.M 14092 .. " " . IB' '" m 1i6 In 
M.' 1M2 3.61 "" "" '" m ,., 

'" " ro .• 17.92 •. w "" '" '" ". '" "" " M.' 19.42 .... "" "" '" "" '" "" " 70.8 "'.., ." "" '" '" "" '" ~~2 
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~ 
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For d.\.O.il dim.nli""" _ p<oge217. 



OAMBRIA STEEL, 269 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
10" OHA.NNEL AND PLATE OOLUMNS, 

SQUARE ENDS, 

UIlMd 00 Gordon', I!'ormul .. P "' .. s..retJ' l'aetor ~ 
1+ (12 Ll i " .. , 

SERIES A . IT 
.... 11'01«:.1 

J,ellglh III Feet. _. ... -"""". ---
.!.". 20 22 2. •• •• 30 3 • .. 3 • .... Lk,.n. 
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~. n. '" ". '" '" '" ... 1i8 '" " ,. 

'" "'" "" '" " . '" H' '" ... " 
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.. 
. '.,.. detail dimenslool tee pa.ooe 217, 



'70 CAXBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
].2 11 OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

na..ed on GordOll'. Formula P - ~1~1.· s.retT factor i. 

i+UlX(lri 

.. .. .. .. .. 

.. .. .. .. 

.. .. .. 

" " .. 
" 

SERIES A. 

78.8 21. iO •. ~ 
79.8 23.~ 4.82 
!\:i.7 21).20 UI 
91.7 2G.96 4.29 
91.6 28.70 4.27 

100.6 80.01..\ •. 26 
100,1'> 1t.!.20 4.25 

83.8 :N.&! 4.27 
89.8 26.00 •. 26 
91i.7 :1%1.14 4.Z'i 

101.1 Zl.89 4.:l! 
107.6 31.G4 4.22 
113.6 1tlS9 01 
119,:1 85.14 •. 21 

93.8 27.N! 4.19 
9'.l.8 29.33 4.18 

1()(;.7 81. 01:1 4.1~ 
111.7 82.83 4.17 
117.6 M.~ 4.16 
123.6 $6.83 4.1(; 
129.:; 18.01:1 U,$ 

1(l3.8 !I).52 4.13 
109.8 12.27 U2 
lIiP lU.m 4.12 
121.7 8.'1.77 U2 
127.8 8'1.62 Ul 
133.6 89.Z'I 4.11 
189,~ 4U12 4.11 

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

'" ... 
,~ 

'" ... ... 
'" '" 
'" 00' 

'" .. 
'"' '" ... 
r.. .. 
'" «, 
'" '" "" 

LeD&"t h I n Feet. 

Yo< de<"n dim • .....,.,. Me ~ 'lll. 



CAMBRIA. STEEL. 2" 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

12/1 OHA.NNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

Sarety "'dor '-

S E RIES A. 

24 26 28 8 0 32 84 36 38 40 42 ~ 

"'[ ['1 ~ 201 100 100 188 1M Ji'l 175 170 m 'l23 W 214 1m 2lN 200 1% 1'.10 18(; 
::.;, 2~. 237 232 zz; 221 216 211 206 200 :z7i W) 2:l.'> 219 241 ~ 132 W 22S 216 
2l!9 28:> m 274 'l67 'l61 ~ 2~9 2~2 :!:Ii ZlO 
S09 fIO.I 29i 291 2M Z;S 271 '2l(j.5 258 251 24~ 
S28 822 316 lI09 302 294 288 281 ZN '1G/ m 

2(111 2ti2 '1f>7 251 
287 281 276 200 
1106 300 29:1 2!!i 
3'n SI8 311 9I}t 
3-U 337 329 821 
~ lI,j.I 347 83!1 
381 :m SGIi 8.)7 

299 29'2 286 280 
818 311 3I)f 'l'J6 
337 m S?l 81( 
356 ~ MO !132 
375 006 35!l 3-19 
894 s:% 876 Ui 
U I .o.i 8901 ss:; 

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

. " '" '" :1:>1 

'" '"' "" 

.. 
218 

'" '" '" ~, 

'" 
'" '" .. 275 

'" "" ,~ 

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

Z46 

'" ~'77 

'" .., 
'" "" ,., 
'" .. ... ,n 
M' 
'" )'.,.. d . .... il dimoo.ion. _ pal" 217. 

'" M 

'" '" '" . ., 
'" 
'" '" '" .n 
276 ,., .. 
'" '" ~" "" "" , .. 
'" 
'" ,n 
m .., 
'" '" .." 

.. .. .. .. .. 

.. .. 

.. .. 

.. .. .. .. .. 
3. .. .. .. .. .. .. 
4. .. .. .. .. .. .. 



.,. CAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
16" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

I.COlCtb III Fee t. 



CAMBRIA STEEL. 27' 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
15" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

lla3ed on Goru .. ,,'. Formula 1'- 1+ il~)" 
." .. " 

SERIES A. 

s..rel)' Cadol' 4. 



C.A..l(BBIA STEEL. 

SAFE LOADS rn THOUSANDS OF POUNDS FOR 
6" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

BERIEBB. 

"oIc~1 1:a I t.IoIl 

.t ~ 001 .... bIiu If 

001l1li&. ~ GmII" 

• , 8 10 12 

-[--------- -, .. .. .. .. .. 
10.1S .. .. .. .. .. 
.. .. .. .. 
.. .. .. .. .. 

I 
~ 
I 

81.8 "'. W .• ", 
." " .. M.' .. , ., .. 
« .• 
~7.8 
61.8 ,'-' 
".S 
~u " .. " .. 
'" ,'-' 
ro.' 
&1.3 

'"' " .. M.' 

I " .. 61.6 "., 
~., 

.... ".., 
11.61 
"M 
13.76 .. .. 
16.01 

10.68 
11.81 

"'" IHNI 
1:;.18 
16.31 
17.oU 

1!t6'2 
14.7'" 
15.81 
17.00 
1.8.12 
19.25 .,." 

". ,,, ,,, ,,, ,,, 
.M ,,, ... ,,, .., 
." ... ... ... 

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

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

'" ... 
'" ,to 

'" • • 
'" m 

'" '"' '" '" ", 
'" .00 ... 
2i8 ". ... ,,. ,M .. 
'" '" ,,, 

,,, n, 
'" n, 
'"' ,~ 

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

n. ,,, 
'" 'ro 
"" '" "" 

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

'" '" '" ." , .. 
on 
'" ,,, 
m ". 
'" 176 ". 
"" ... 
.~ .M 
li9 

'" "" ~, 

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



OAMBRIA STEEL. .,. 
SAPE LOADS IN THOUSANDS OF POUNDS FOR 

6 11 ORANNEL AND PLATE OOLUMNS. 
SQUARE ENOS. 

Baaed Oil OOrdOIl" Form ..... p _ ~ OOOL~' Saf.,,. f.dor 4-
1+ 12 .... 

SERIES B . IT 
I ...... ..... ' 

LenK"lh I n Feet, " ... ...... ...... 
,. 

" " •• "I·· •• •• '"'- ........ 
- - -- I-

"" ,~ .. " " .. ,. 
" I • 

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

.. 
'" '" ,~ .. , ''" '" '" n. .. 
I :':' Ijl llU '" '" '" , .. ". .. 
,'" 1m If >\I '" 147 '" "0 .., .. 
'" 1,0) .. , ,., 

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

,.~ 

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

.., ,~ '" .. 
'" 

,,. ,W I ;") ,~ '" m '" 
.. 

N ,~ 172 '" '''' ,~ ,n '" .. 
'" 

,,. 
'" 

,,. 
'" 'M '" m .. 

' M I II "" '" '" '" '" '" I 
.. 

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

'" 1~,1 Ir,J '" '" '" '" '" 
.. 

'" , .. ,~ ,~ '" '" ". ,~ .. 
'" '" li~ '" '" 'M '" H3 .. 
'" ,w '" '" m '" '" '" 

.. 
m '" 

,,. 
'" 

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

'" H. '" .. , '" :21 '" ". ~ ' M 
' M '" ,~ '" H' ... ,., '" .. ... '" ". ,ro "" '" '" '" 

.. ,., 'M ... '" '" l1i8 '" '" .. .. '" 
,,. 

'" 1;5 ,,. 
'" '" 

.. 
'" "" "" '" '" 'N '" '" 

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

'" on .. 
y .... ddail w~ _ pt,IC m. 



27. CAMBRIA S TEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
7" CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

Hased on Gordon'. Jl'ormola p _ Ol .. Sar .. ly r .. <:tor 4. 
(L2Y" 

1+:w'1»" 

IT SERIES B . 

"-,.,1 ..... ''1' .... '-' ... _ . 
"'- Wi .. " LelllCth In Feet. ........ .... "'- ..... .". .... 

-- -- - - --
Lkporn. ,"'- .... ro. ..... ~ • ..J!.... -'£.. ,. H 1. 

9.J6 

I 
M.' IUD ", 1. m ,~ '" '"" m 
429 ,,,. ,~ '" 'M 'M '" H' ,., .. 47.6 IS.III) ,~ 17~ I.e ". '" '" '"' .. ". 11'>.32 .." '" '" '"' , .... '" 1,5 .. ... 1(1.10 '.M .. ... m ". '" 191 .. GU 18.08 .. ~ "" 

,,, H. '" '" "" .. .. , 19.'-:; .~ '" '" '" ~, w '" H!.2e; 

~ 
~ . 1:L1O .... '" '" ,~ '" 

,., 
'" .. 47.\1 lUI5 8.16 '" li2 '" '" 'ro '''' .. 02 • "" .. " , .. ". .., 

'" 'M '" .. 
~ 

/>7.2 "~SO 3.29 .. ". ,. ,., 
'" "n .. 61.9 lK21.1 3.3\ '" '" "" 216 '" "" .. ... 19.M '.00 24~ '" '" '" ,~ ". .. !I 71.3 ro,9ri .. " "" 2J6 '" 219 ~ L I '" 1~?1j " 48.2 14. 18 '.00 174 '" '" ,~ 'ro ". 

i 
~ .. .... ." '" '" "" '" 1;9 '" .. G7.6 .... S.14 ", ". '" •• '" In .. 
"" IS.SO .. '" '" "" ", ." ~12 '"' .. ... 19.68 .. " '" '" ", '" "" ", .. 71.5 2l.CM5 .. ~ ", "" , . "" '" '" .. 76.8 "''' .~ m '" "" 

,.. '" '" 
1"~~6 

I 
M.' 1~.64 291 m '''' ,., '" ,~ no 
67.9 17.02 '''' ", "" '" "" "0 '" .. ro.' 18.39 .... '" ", '" 217 '" "" .. ~., 19.76 3.18 ." '" ", '" ... ~I .. 7l.9 21. 14 S. 19 ". ~. "" 

,. 
'" '" .. 76.{, Z.!.52 3.21 r" 27:- ?"il ~, "" "" .. su "." 3.~~ ... ." "" "" ~'i8 m 

1~~76 

I 
". 17.12 ,,, 

'" om "" "" '00 ,., ... , 11:1.00 '00 "" "" ~, '" ~1 2 '" .. ~. 19.87 , . ., ,~ 2~1 '" "" ... ~,?J .. 72.2 21.24 .. '" ~, 2'. ,. Z'iO U'i '" .. 76.9 
I"~ I 8. 13 '" ~, r" "" '" .. .. su 21.00 3.19 '" "" "" '" '" m .. .... ".~ ••• ... .. .. .n ... ,. 

For d .... U dime .... "". Ie< pq<! 2l8. 



CAMBRIA STEEL. '77 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
7 " CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
00000 Sar .. ty r .. dor 4. I:Sa.&ed On O<>rdon'. Formula P - (12L)'· 

1+36000 ", 

SERIES B . IT 
-- ;~ .... e llir1b tn l~eet. .< 
"'~ 

....., 
--- ---

, .l!!- .0 ~ •• •• •• ~!~ ~ 
.... LIot.,...n. 

m '" '" '" on ", 103 100 ~ ~ 9.:;:6 

'" 1!l7 '" , .. ''" '" 117 114 '" ~ '" '" '" '" '" '" IS:! 127 '" " 

'" '" '" '" '''' '" 14a 141) '" " 

'" '" 1,$ ln '" 'ro 1M I~ Hi " 

'" , .. "" ", '" liG In 1M , .. (J " 
~1$ '" .. , ~, '" ,~ 1M 17$ In " 

'" '" '" ,~ 

'" '" '" on m " 12.26 

'" '" Hi '" "" '" I2'J 12:> ,~ 

& 
172 m 'ro '" '" ,~ '" ,. '" " 

'" , .. li8 ,n '''' ,ro '" ,ro ,~ " 

"" ,~ "" '''' '" 176 m ,ro <0' " 
~18 '" "" '" '" ,~ '" ,~ m " 

'" "" "" '" 210 .. m "" '" " 

'" '" '" '" '" '" '" '" m " 14;76 
on '" '" '" '" HG '" ,. '" 

& 
", '" on 172 '00 '" ,~ '" '" " 
'" , .. ,n '" '" 175 ,~ "" '" " 
'" , .. "" '" '" '00 '" ,~ m " 

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

'" "" '" " 
"" '" '" '" '" ~IG ". "" '00 " 
, .. '" '''' '" .. , '" m '" ,~ 

I 
17.26 , .. '" '" , .. "" 157 n2 .. , '" " 

'" '" '" '" 178 '" '00 ,,. 
'" " 

'" '" '" ... '" ,~ ,., 174 '" " 

'" '" '" '" 
,. 

'" , .. '" '" " 

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

"" 
,. 

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

'" ". m '" '" '" '" .. , m " 10.76 

." '" '" '" 17U ,ro ,ro 157 '" I 
" 

217 '" "" , .. '" '" li7 170 'M " 

'" '" "" 
,,, ""' '" 1 !l"~ '" ,~ " ,,, ,,, 

"'" 2".!9 m "' "" ... '" " 
~, '" '" '" '" '" '" ~14 ""' " .. , To' '" .. '" '" '" '" '" " 

For det.ail di"' .... ion. ~e pq-e 218. 



.,. CAMBRIA. STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
8 " OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

naAed 011 O<>rdo ..... )!'orlntlill p - ~l~)" aa re ty factor 4. 

1+36000 .. 

.. .. .. .. .. 

.. .. .. .. .. 
16;:lfS .. .. .. .. .. 

.. 
" .. .. .. 
.. .. .. 
" .. 

SERIES B.. 

Lenlitth I .. Feel. 

(2.9 12.70 
48.0 14.20 
1\3.1 I$.7O 
:'18.2 17.20 
63.3 18.70 
66.<1 ~.20 
78.5 IlLiO 

47.9 14.08 
113.0 lMJ8 
68. 1 17.0'1 
6:).2 18.1;8 
68 3 20.08 
73.4 21.t.8 
78.5 2H18 

52.9 1.5.5(1 
68.0 17.06 
63.1 18f>!1 
68.2 :2{I.06 
73.S 21.00 
is. . 23.00 
83.5 2LOO 

57.9 17.02 
63.0 18.52 
68.1 20.02 
73.2 21.52 
78.3 23.02 
83.4 2( .62 
88.5 26.02 

8.&2 157 
•. 70 176 
3.72 194 
"70 213 
US 231 
$.116 200 
8.M 2tI8 

8.62 1;4 
8.00 193 
3.67 211 
8.67 230 
9.56 US 
$.6-' 267 
8.63 2I:I:i 

8.42 102 
3.50 2l! 

i:i I i 
3.&1 """ 

8.3-1 210 
SA'.! 2 • .'9 
S.ro 2011 
8.:.7 266 
3.61 284 
UO !IOO 
8.MI S!I'~ 

62.9 111.50 3.27 
68.0 20.00 8.M 
73.1 21..50 3.43 
78.2 ZUlO 3.M 
s:l3 2-&.00 S.57 
88,4 26.00 3.57 
9:(1) 27.50 8.57 

'" m 

'" m 
m 

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

"" '" 

'" 172 

'" .. 
"" ~, 

"" m 

'" ." 

"' u, 
:l 

190' 188 
roo .. 

'" '" 246 24-1 

"" '" 28:l Tog 
~I 298 

"" .. 'L'7 2'2~ 
2.15 2-12 

"" '" 282 279 
001 ~"¥I 
819 31& 

) '00" detail di",em,l""" .... pq.zu. 

]52 l liO 147 14·1 
171 168 1(l; 1£2 
189 186 183 180 
'm 2ll3:J)O 196 
224 ZlI ZIS ZIS 
Z-I2 ll39 Z« Z30 
200 256 252 Z-I7 

166 1M 163 159 
IS7 184 lSI Ii? 
~ m 196 196 
Z2S 220 ZI6 212 
211 2S7 233 229 
2fJ8 2f>5 250 Z-I6 
Zi6 2i2 2(i8 262 

IllS 182 179 175 
~ :100 197 193 
122 219 215 211 
W Z:!7:1SS 229 
2.i8 2M 2:iO 246 
?l6 m 2(i8 :1£2 
2M 289 285 m 
2l)2 HI!! 196 191 
221 217 213 'XlII 
'239 Z3t> 231 2'.l7 
~7 Z'>t 2~9 245 
27& Zi l U7 262 
29-( 289 2S( Zi9 
Sl 2 807 SOl 29& 



CAMBRIA STEEL. 2,. 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

8 11 OHANNEL AND PLATE OOLUMNS. 
SQUARE ENDS. 

na..ed on Gordon" .'-urwula l'_~. s..r.t, raetor 4. 
1+ (lll Ll' 

"""" 

SERIES B. IT ..... Y~U 
Lelia-til In Feet. ., .! ... ~ 

"" .. ....... 
---2. 02 2. 26 OS 3. 32 •• •• ~ ... LIIo.,...Ft. 

'" ig 'M '" '" ,u ", '" '" n, 

~ 
11.2& 

'" ~ 
Wl .. , , .. '" m '" ,~ '" .. n, ,~ '" '''' ". '" '" '" '" 

.. 
". '''' ". '" '" '00 '" '" 1:;1 .. ,,, 

"" '" '" , .. ,,. 1'i9 '" 
,,. 

'" 
.. 

"" ,n '" '" 
,,, 

'" '" '" 182 '" 
.. 

2'2 "" '" '" '" '" "" 
,,, 

'" '" 
.. 

'" ,~ '" 144 .. , m '" '" 12~ , .. 
R 

13;7& n, 170 '" '" '" '" ,~ ... '" '" '" '" '" n, om '" '" '" 1:;1 J.l9 .. 
'" "" 'W "" '" "" 178 om '" 162 .. 
"" 219 ,,, 

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

UO '" "" '" '" '" '" '" '" '" t: .. 
'" '" 216 '" "" ~, ~ "' "" "" 

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

,., 
~ 

16;~1S 

'" , .. 179 '" 170 '" '''' '" ,~ ,~ 

'" '" '" '" m '" 176 n. '" '"' .. 
~. '" n. '" '" , .. '" '" ... '" 

.. , .. "" '" "" 218 21l '" ". '" '" ~ 

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

.. 
n. "" '" z;.t 217 211 '" '" '" n, .. 
'" '" 176 Iii ,,. 

'" 155 '" '" '" I 
16;71S 

'" , .. '" , .. '" 177 on '" '" 1M 

'" " '" "" '" '" OS, ", 176 170 .. 
'" '" '" ,~ 216 '" "" ". '" ... .. 
'" "" 2~ ZOO "" "" ", '" "" "'" .. 
m '" ", '" '" 210 '" '" 219 212 .. 
'" '" r" "" '" '" '" '" '" ~. .. 
"" 

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

21.215 
219 2H ,. m '" , .. '" n. '" ,~ .. 
'" '" '" 'OS m '" "" ,~ ' S; '" 

.. 
11 2~ '" '" m '" 216 '" "" '''' .. 
m '" "" '" ZIG "" '" '" 21S '" 

.. 
"" '" r., .. .. , '" '" '" '''' ti l .. 
3O-'i 29:1 ~, "" r" .. ,., 

'" '" "" 
.. 

For delail di"'.fiJI"", lee p.>&e 21l1. 



• 

080 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
9" CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

Ua4ed 00 Gordon'. "'o~m .. h. p - ~M!. s.r .. tT r ... tor 4. 

1+81100II ... 

..... ' .... 

.. .. .. .. 
>0.0 .. .. .. .. .. 
2~ • .o .. .. .. .. .. 
• 0.0 .. .. .. .. .. .. 

<S .• 
M.' "'., ... , 
"" ,., 
81.7 

"-, 
~7.S 
ro., ... , 
74.2 "., 
&;.2 

"-, " .. n., ,., .... .. , ... , 
n, 
n .• 
." 
Os.> "., w., , .. , 

14.'28 .. " 17.00.'1 
19.111 
".n " .. ~ ... ,,,, 
'"" ... " .. ... 
21.82 
23.4~ 

".m 
'M' " ... 21.61 , ... 
$1.76 "'. "" " ... 
"" U." 
".~ 
21.70 

"." "'." 

SERIES B . 

.. '" 
UIJ 
<.<" . ... .." .,. 
•• .. , .... .... .. "' 4.01 

'" ,." 
.n 
'" ." . .. .. , 
." ." .. " ,." 
3.81 .. " .. " 3.91 . " 

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

Lensrtlt In Feel . 

8 10 12 14 16 18 20 



CA14l:11UA. ~TEEL. .81 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
9" OHANNEL A.ND PLATE OOLUMNS. 

SQUARE ENDS. 

n.. ....... on Gord"n'. Yormul ... I'_~. s...re',. raotor 4. 
I+~ ..... 

SERIES B . IT 
..... .... ' 

l .ellK'Ul III Feet. " .~ . 
...... ..-

•• 2' 28 28 30 3. 3' 38 38 40 42 I- ... .. "-

- - - 1-- -- - - ----- - ------
,~ IG7 153 '" I~ I~ '" '" '" I~ '" I 

I¥.li 
li8 174 In 101 I~ .ro '" '" I. ,« '" '" 19'1 ~ 'S< 

~ 
no In I~ .~ '" 'M .. 

114 '" .n 19J '" '" m on I~ .. .. m "" '" "" .. '" ... .. ... .. 
'" """ ". '" '" '" n. .. .. ... .. 
'" "'"'' '" '" '" '" m '" ,n ,. .. 
In 

LE 
.M '" .M .~ '" Hi .'" I '" '" I 

' M ... '" l~ '" "" '" ... '" '" '" 
.. ,. . 00 .' .00 '" ... 17(1 '" .~ ." .. 

'" '" '" '" M "" .~ ." '" '" n. .. ,. '" '" "'" "" '" '" .. .., 
'" '" 

.. 
2m ~, ~l ~~ '" '" om lI"!1 '" "" "" 

.. 
"" .. "" 2M '" 21'l 2M '" "" ZI(I .. 
~I ~ • '" '" m '" .'" '" '" '" I 

20.0 

'-'" 711 11)(1 ,. • M .00 ." .M li4 ... " 
m, "" m '" '" 213 "" .. ." '" .M .. 
"" '" :toll 212 '" "" '" n. 213 "" .. .. 
n'l ~ '" "" n. '" '" '" ,~ "" '" 

.. 
ml :'" 281 r.4 .. ~(ll 2M ~. ". '" '" 

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

~I ~ "" 214 '" "" .~ .00 '" '" .~ " 2~..o 

'" '" ~" '" '" "" w. ". '" "" "" """ '" '" "" "" '" 212 '" 
.. ,. ,. ~ ~ "" '" 

,. 
'" '" m '" 

.. .,. 00. '" '" "" m "" '" '" ,. '" " 
"" ." ~I = '" i!i:1 

,,, n' "" .. ~. .. 
'" '" '" '" '" '" on '" " 

VOIr deu..il d,meoaiooo _ ~ 218.. 



2.2 OAMBRIA 6 'l'EEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
10" OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

u ... ed 011 Gord(lIl'. Formu' .. 

SERXES B. 

LeUKth 10 Feet. 



CAXBBlA STEEL •• 3 

SAPS LOADS IN THOUSANDS OF POUNDS FOR 
10" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

SEftXES B. 

• ..enath In Feet. 

s..tet,. factor'" 

"''\'" • ,... 

l.~ .. .. .. .. .. 
.. .. .. .. .. .. .. .. .. .. .. .. 

3 • .. .. .. .. 

n. 



". CA1IlllRIA STEEL 

SAFE LOADS IN THOOSANDS OF POUNDS FOR 
12" OHANNEL AND PLATE OOLUMNS. 

SQOARE ENDS. 

n.a,ed 0"' Gordon'. Formula )' _ ~1c:t: ... Sar.,t,. ractor 4-
1+ 86000 ,", 

SERIES B. 

J..e lla-th 111 Feel. 

2,?:~ 

I 
~, ,.'" 
7M ,." . " 81.8 !i.B 

" "., UO 
00.' ,m 

" ,,,, ,.~ 

109.0 Ml 

~~ 

I 
n.' ,m ". 6.14 
00.' 6.1l W., 5.07 

" 10-'-4 '.M 
111.2 (,,02 
118.0 ,00 

3. 

I 
"., .. ~ 

" " .. ,~ 

" 100.8 6.07 
107.6 ,.~ 

" 1144 '''' 121.2 '.W 
" 1:18.0 .~ 

"' I '" 
'.M 

1(».0 4.91 
110.8 5.01 
1!7.6 '.00 
12M '.W 
IS\'2 '.00 
138.0 '.M 

~l' '.ro 
>- .M 

" U, 
" 4.Q1 

.M .. '" " 4.91 

~'or det. i1 dim .... ;o~S Itt (IO.rt ~19. 

m 

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

'" '" ,~ 
"" '" 442 

'" 
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CAlIlBRlA. STEEL. 2.0 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
12// OHANNEL AND PLATE COI.UMNS. 

SQUARE ENDS. 
DaM><! 0 .. Oordo,," .orIDllla P _ 6000:'. .. adel ,. faetor .. 

a(!!...l.. .... , 
BER.J:ES B . IT 

...- .... ' Leulrtb I .. Feel . -. .... .. ~ """'-
~ 28 301a2 !! ~ .'!'!- 40 4 • 44 4" 4. ""- Lk ... '~ .. '" """ ,,, ~, "" '"' .. , .. '" ,so 

I 
.... ,,, 

~!~ '" '" '" '" '" '" "" '" " 
'" '" '" '" '" m '" '" .. " ,. 291 ~l r" 271 '" '" ~, ~, '" '" " 
'" SIS 106 303 ,., 

'" 
,. ,,, .,,, 

"" "" .. .. .. " .. ,,,,, , .. ... "" .. , '" '" '" Tie .. 
'" &:i6 m :m .. '" '" '" '" .. '" 

,., " 

"" 713 ZI9 ~ '" "" '" w '" '" 
,,, ,,, 

I 
~!S .. z; 272 l!$ .. ,. .. ,. 213 '" '" ,~ 

~ 
fR293S '" ,~ '" ". '" '" '" '" .. 

Sl~ 310 ... "" .. "" '" "' '" 
.,. .. 

, : 837 331 '" , .. ... .. .n ,,, ,. 
'" 

.. 
I ~ 351 '" .. .. .,. ... 112 "" .. .. 

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

'" '" I =rl '" 
.. '" .. '" '" '" '" "" I 

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

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

'" 
., v, .. 

'" MI lJ.1(I • n ... '" .~ .. , ... .. , ~, ,n .. 
m 1114 368 '" OM ... '" '" .. '" ... '" 

.. .. ..... .. ." .. '" '" '" • • .. .. .. 
'" .18 <Ill ... .., .. '" '" '" ... '" '" " 
It)) II.~ 110 .. '" '" "" "" '" .. ." '" I 

36 

~~I~ '" '" '" '" .. .. ". .. '" To' .. 
ml'" OM ... '" '" '" "" '" ,u so, '" 

.. 
'" m .. .. '" '" "" "" '" ... .. 

US .f06 ... '" '" '" m 8M OM '" "'. "" 
.. 

4~1 427 "" '" .. .. .. '" T. • '" '" ... .. 
""" 9 ~{2 ... .. •• '" "" '" OS> on ... .. 
." '" .... .. '" ." .. ,. 

'" '" '" 
i~ 

40 ." am 01 ~ ... ~, '" '" "" '" .. '" 
.. .. !IIG~SiIl '" '''I''' "" '" '" '" '" 
.. 

." ~I~ i «II '" '" .. '" .., •• .. .u .. . ~ 437 4~ ." "" .. '''I "" ro' M> .. .. .. ..... >9
1

0&:;2 HI '" 428 420 '" ... ." "" .., .. .. 481 (73 4&'1 '" (18 . -10 ." .. , '" '" '" 
.. 

For detail dimenalo ... ICe pqe 2111. 

-



... CAMlJRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
15 " OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

B AAed 0 11 GOrdOD'. F o rmu) ... P - ~:'t~. 
,+ 

r'( SERIES :~ 
w.=~ ~-----------

" 
" 

so 
" " " 
" 
~? 

" 
" " 

40 
" 

" " " 
~? 
" " 
" 
~,r:; 

" " 
" 

Lenscth I II Feet . 

I 
I 

llil.O 
lM.~ 
168.0 
175.5 
IM.O 
193.6 
In'.!.O 

For dot";l dh,,"""'" ..... page 219. 



CAMBRIA STEEL. '81 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
15" OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

ilRsed on Gordon" Formol. P_~. 
H~ "OO" 

SER.IES B. 

SIoret)' [actor .. 

~!S .. .. 
" .. .. 
~? .. .. 
" .. 
" 
~!S 
" .. .. .. 
" •• .. .. .. .. .. 
" •• .. .. .. .. .. .. 



••• OAXBBIA STEEL. 

SAFE LOA DS IN THOUSANDS OF POUNDS FOR 
HOLLOW ROUND OAST IRON OOLU.MNS. 

7 

• 
• 

'0 

11 

,. 
,. 
,. 

10 

16 

S QUARE ENDS. 
Ba.aed on Gordo .. •• Formullt. P_~. 

,..." 

l U ". 
17.1 
I'M "-, 

"-, 
'" 31.4 
$U 

~1.4 
319 .... 
41.6 

M ... 
4"" 
<>.0 .... 

.... 
~ .. ... , 
." ... , 
~., ... , 
m 

"" ". 
la' .... 

... , ... , .. , ... . .... 

.CO .. , ... 
"" ~., 

7&.4 .... .... 
107.4 .. , 
109.l 
IIU 
129.' 
I~. l 
IS1.9 
UU 
1:..&.6 

13l.'l 
1"",2 , .. , 
10\1.4 ..... 
110.4 
ISU 
197.4 

"" ,00., 
213.4 
W.' 
"..0 ",. ..... ""., 



OAMBRIA STEEL. ... 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

HOLLOW ROUND OAST IRON OOLUMNS. 
SQUARE ENDS. 

Baled on Gordon·. Jrormo.la P _ III o:!" . 
1+ 8IlOdi 

P_oaCe Io.d In pound. pe>: oquare iDc:b. 
I_len&t b 01 column In tncba. 
d.-out.id. diam<:ter of ...,Iumn In iDc:hu. 
Ukim.o.te comp.-.;ve OIrenC1h_S(UXKI pound. per 1<1""" iDc:h. Woty fo.ctor So 
Safe l""d. fGrocb .. oaCety to.ctOf'O 'hn ,hot 01 .be t,bl .. mar be obtained at (oJ. 

towa:_Ncw oaCe l""d",WG load from table X N ~_ _ • 
.,." "",tor 

I.ellll"th oCColulU .. i .. Feet. 

261.2 · 
m.' ,.., 
814.2 

20 81M 

"" &.3.4 
Si Z.9 

22 811l.6 m., 
41~.3 

"" ., , "'., 
4f>M ""., ",., 

•• (98.t 
6'~ .6 
MO.' 
676.& 

•• 61'8.8 

"" "'. "' .. 
30 " ... 676.0 "'., 

"" 32 m.' 
757.0 
,eg.? .,., 

34 56.' ..,., 
~ ... 
~IS.O 

3. aw., ""., w" 



... CAllBBIA ST EEL . 

STRENGTH OF HOLLOW ROUND AND HOLLOW 
REOTANGULAR CAST IRON COLUMNS. 

L 
For nriou.. nines ora i. which:_ 

L = lengtl> of oolumn in fffi. 
d = Itu! outside diameter in inche.. 
P = ultimate strength in pound. per square inch. 

BASII:D ON GOlloo:ol'$ FOUWaA: .'01 COLUMNS WtT Il SQUAaa ENDS. 
ItOlLOW IOUND. HOLLOW I.&CTANGU LA L 

p= 80000 p= 80000 
t + (liL)' 1 +(ttL)l 

1OOd' !OO7d' -
tJltlnlate 8trenKth Vltl,"ole 8lrena:th 

L til Ibs. p e ll'lifq. tn. L In lb •• per sq. III . -
d . - ...... d ..... -..... -. ..... -. ---

1.0 """ ,0<87 " 37641 ..... 
1.1 "'" 68770 to ..... "834 
I.' """ .... ., 

"''' .... I.. 61340 ""l! • •• 1317$ 88S71 
I.' 69131 """ .. 1J18t7 37m 
... "'"' 61866 to .... "" . 1.6 '41" "'" U .... ..... 
I.' .... "." .. .,," .... I.' ".IiI """ .. ""'" ".., 

I.' .(8491 "'" .. .. 967 812-19 

" ,(6512 "954 ... .... I "'" . .. "'" MI151 .. """ 251101 ... ."" "'iI ., ..... .... ., 
"'''' 46'76 .. "'" '''''' .. 89277 <0011 ••• 21403 !6200 

Safe Loodo rOO' IDy ifive .. hollow "",lid .... laoIlow reclanlWu coin", ... , co ...... po .. d. 
hI~ to Iny ."'table factor of oak,,. can be I'ouAd f"'ID the .100 ... ublo. ao follow.:_ 

'n.d froa tH Iabk .he uld ... tc OIreIIllb L .. p<IIIIIds per oq .... n l-.eh COI1'<OIpooodl"l 

10 ,Ile ,inti ... 1 .... of j. Multiply Ih .. by Ibe IKa ollhe colum .. ia square ID(1oa 

... d di.id~ the pmduc. by .be ..rely factor which wili rift ".e qllOtLoon,.he uqulrcd 
oa.fc I .... d '" 1'0<",,10. 

E:lA".U:-Requi,e!I ,h. oa~ load for" hollow round cu. 11'01> column 18 r.c, 
Ioc>R. 10 inch .. u,ernal <'Ila_'" with "'c~~J I IIKh ,hick with oa~tJ l..ctor or c"hl. 

n.. rou!o or {III ,bis cue;.:: _ 1.6."" tho _poodi", I1Itl ... ,c.tftDClh fn)nl 

"'"' ",blea t. 10417. pounclo per oquano 11ICb. 
F..- Ihe ",hie of ....... 01 cltda ;, b round ,h.t "'"' IICI at. of 110. eoI~"'n Ia 

M;WX"'" 28.a 11<1 ...... lD<hco. T h • ..tc load I •• 11><,.,'_. a _ lD3~ pounds Or 

appm."".,dye7 neE '''''' . wMe" J.o 1100 requ,te\l'Lult. 



OAlllBBlA STEEL. 29. 

EXPLANATIOHS OF TABLES OF SAFE lOAOS FOR BUM BOX·GIRDERS AHD 
PLATE GIRDERS, PAGES 292 TO 306 INCLUSIVE. 

For u .... in which Ih. 100. ... 10 be ~arrl.d uceed Ibe cap.dt!,.. ..,( .1~,le !'011e.d 
beoo .... .,.. ordi ... ry bea ... r\rde .. coIIIJ><*<l ol lWO or III_ bu.DI. wilh .b ....... 1 

bo~::~&~':~ ... ~.:d=~r='·=".;.-Ihb kind Call be com· 
"""" ol ... o roUed -.... wi.b pia ... ri..-.ted 10 lbe top ud hoo.om b", .......... in;r 
• bu_ bo .. -cinIcr. for wblcb labia '" ...... onU'onaly diKribuled load • ...., lift .. 
.... papa 2i2 to !ollaelutl~. 

TIM .. r. J.oadllJly"" In .b" .. bIeo ".clo.da Ih. _I,bll ol 'h" bea ... bo • .cVd" .... 
• ad...., ~red f!'Om .be momenl ol ia ... la.,.. .h • ..,.,...... moduJ ... aft ..... I<in,.b. 
_ry deducdonl ror rioe' hoi .... Ib" 6br. Itr_ u.ed ill .he calcul.u..... bein&, 
I~OOO pound,!"" oq .... ~ Inch of net 1«11oa. 

lkam bo • ..g,rd .... "'" ""rlleularly ....,r .. 1 for lupponin, .. lde walll .nd ;" ",ber 
loc"loalup ' o . be funl •• ollh ... capacity, butlhey oboald IIOt bo pLaced .. b.", u· 
poooed.o ......... "'. U , .... _.Ioa io ..... h ...... acc_ ~ be had'o.heir mterior 
ror lnopectio<> and palMI", • 

....... n O."I>£II$.-h ........ wben:.be .. idlb. '" bo.r.m boI·tlnlcn...,..1d probiblt 
tb.lr ~. and fi ... Io&d.,..-.... baa <hcircap.cI ..... plat.. pden co.)IO*d ol pial •• 
""d u, ... ma,. be uoed. 

T oblaol ...re\oo.<b allif«mly dHtrlbuted for plat" rird ..... fro ... z.I'/'" 48" deep 
"'" Kinn .". PO'''' 3O'2to 305 Inchiliy •. 

T IWt to.dlliY'On In tbe t"ble. includ. th. wol,h .. of th. ,clrdtn .. d a .... c.lc .. · 
I.,td rl"(ml .be moment oll" .... ia .... be I«tIOD mod"I ... ah ..... ~ in •• proper deduc_ 
. ion fOO" ri~eI bol .... he IIbN ......... ted In ' he calcu .. tion bel", JMlOO _lido per 
oq ........ incb or "'" I«.!on. 

AJ.boqh , b ... bI .. do _ iOhow .b .... Hr ...... "", ... r ... pluc pdas. c:au ohoald 
bo .. ken . ..... .....,., ~ ......... ided ill .11 caMS wbore ~ '0 prnml boacldi"l of 
.be web ducto . he ........ "''''''Ioa .bercia. The "'fI"=en ,hoOIld be .... de '" aDiIeo 
'hcted . o . ... _b.lI"ed tich .. y be<wee".he '''P and bo .. "", 1b." •• a",les. &rid ,bey 
obooakl be pr<>rided • • , .he end ol.he lirdel"l • ..s oucb ..... &ad n .... be. al '0 be 
capable of " .... yi"II". total •• actlon •• -.:b md.o .h" oupport.. StIIJ"n","h",,1d 
al.., be proyided at int ......... 1""'11" the ,ird .... lpoced at SOli ... bl .. dlotanc .. "pan. al 
de< .. ,,,,i,,ed b:r .be r ...... u .. and upw....,""'. <OR po," n aDd '1lL 

Care obootl abo be .. k.n in ananpn,.'" ri .... 'poC",," rOO' (>I)ftMC11n,lbe flan,,, 
antl .. 10 .he web, 10 lhat oufli(ient r'i"C1, U'I: Pf'l,id,,0;1 '0 JrojlC!ly ' .... "5"1;. 'M 
.. _ which.." _ .. een . 1. ..... wnporto.-oI.he_ruc'_' Thb wI'lrftjuiR 
tbe ri ............ 0»8«<1",_ c1 ..... lr . . ..... ~ ..... , ...... al the ecotel". aDd the uacl 
• ..-cI~ al ... y poO:a' aI ....... he,clrde< may bo oluincd bf dlYi.dI,,1' the pnodnc. ol 
.It. diotaD« bet .. """ tbe c ...... r 11_ ol .... ri.e< boIeo in ,he._ Son"", aDd .he 
~ ol ..... riYet b,. tb. tatal y ... icallb ....... t Ibe pyea poWt, thlll: 

1'_ ri Inwhieh 

S _th. lotal yertic.l 011 ..... I .. """ndI •• 11'" polnl under conolderatloa. 
r _ tb .......... oc. of """ n •••• i. ~.,Ih. bearUI, yol"" or ob"ri<>& ... 1 ... , .. hicb. 

ew .......... ImaU ... , upcuoed u. """ad .. 
I. _ ..... deplb ol .... cIrtIer ba_ . be tipper ud 10 .... CUI .. " Iloa ol ri'teU. 

uprased in lnc-. 
_1'- pitch ol ri ....... in ' be .... :r. _Sa, c.JIlIftIoKd ill iDchca. 
The f" ... lml •• bo ..... ill ,iy" e .~Ic.l 11_ lpaclnr a t .ny fAIIa. I" the 

lIa.,..co duo.o .he • ....J obcar. bull in praclic.,he pitch for...no... POrlo.- ol ,he 
IcniJth IhOttld be .. ated r .... , Ito! I .... _lible o .. ",bo. '" ,~ing ponel, c""'''';rung 
a" "nn nu",""" oll""Ces the pilch In cacbol.bleh Ib"" ld prden.bly be ""I'~ 
In e.en Inch" oreyen lllC~" &rid b.l .... or quat1 .... of a" inch, and .k ...... lli"'i .. 
of.pllch wlll ... ry rrom 2"" to 6", 
T~" riyet. lpacinit obOuld ,110 coN ........ 0 Ih~ "' .... Ii .... " ... po,. tzl. ud ill 

ca_ w ........ """""- are _pf>iied di....,.l,. 10 th. """, ...... 1Iiciet>< ri~ ........... _ 
rided toca'T}' I ....... 1ft acld;,io<> .o.be ri ..... -..--t rOO' ~'bewcb aDd 
"'-""""her .. uplalncd .bo..,.. 

I! ahoukl ..... be _ed .bat . be ...re ....... linn In tbe tabla ..... bued DID tbe 
uSOlmpt loa . bat d.e ,clrd ... Is "pp<>ned. wen.II,.. "'b ......... proper t"tduetioa In 
l b • • llowablo .... " load mlllt be made. U up ..... ed ill """nee. """ wllb heanu OIl 
POlel Wand 71. 

Tbe w"ilh .. or bu. ... boI·JIr<i ..... nd p"'to 'itd ..... ;" .he •• bl .. a,e 1Url'"' ..... ill 
~d ..... UDeOi Soot lnclaclln, lito! rin .. n""""""'1' to """"tc Ib, web and 600, .. 
• o,flb ..... ..... ,he .. e;,h •• do _ include .... y "Uowance for hracile< .... 11J ......... c-. 
............ ... OIbcr d<taUo , U . be$e wiIl."'T . ... bjee •• 0 ,he o;oodItlooof of eacb caoe. 
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••• CAMBRIA RTEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRffiUTE D FOR 

BEAM BOX GIRDERS. 

We t""d. bdow...., fig~ for film: stre .. oI1~OOO """"d. per oqua .... IDeb, .. itlt 
I t" rive< boles in both /Ian .... deduct.,.j, aDd in<:lud~weigb\ of &ird<r. 

n 2-&100 2-10" 1· .... 

12" 9"11.. 2} I .. por loot. 

8f'~ -"'. T h tcklleslt of P l a l elf In Inc h es. 
10 0.1or 01 'or ~ & .. i&' tbI. "." u. rn P!&too, _. 

,.., I h I H I tI i II 1 
---- - - ----------

I. 00 ,. 
"" 100 n, '" m '" '" 11 " ~ 00 00 ,~ no n. 121 ,~ ,. 

" .. " .. .. '" "" ,n '" " " " " " .. .. '" '''' " . ,. 50 " '" '" "' .. " .. '''' ,. 00 .. 00 " " " " SO 00 
I . .. 00 .. " " " SO " " 1, " " '" " " " " " " .. " " 00 50 m " " " ,. " " M " 00 " m " " ! •• " " " " " .. " " '" , 

" " .. " " " " 50 " m , •• " " " " " " .. " " •• "' 
., .. " .. " " " " , 

•• " 
., 

" " " 00 " .. " I ., " "' " " .. " " " " •• " " " " " " " " .. 
~, "' .. "' 

., 
" " " " " " " " " " " " " 00 •• " " " " '" " " .. .. 

•• .. " " " "' 
., 

" " " 31 ~ " .. " " " " " " a. ~ .. " " " .. ., 
" .. 

33 ~ " " .. " " .. .. " .. 00 00 .. " " " " " " 'l'oip\ por I ... " ...... .... I ,.., I IGI.8 I 110.0 115.0 1 1~l.1 1 125.2 1 130.3 1 135A 

"". I ... , I 96.3 I 10'l.4 I 108.6 1114.8 J l2i.O 1 127·2 1 133.~ 11.89·8 .... ~ 
I ~Iofl I I ........ 0.00000145 G.ocoooua 0 ....... 

For ufe Load. bel"", . he hn~y lines, the d.a.."lont will be i'!'U'1 .... than the 
.now .. bl< limit f<>< plalt~ ceilinp - -.1 •• pan. 



CAMBllIA STEEL. .90 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRmUTED FOR 

BEAM BOX GIRDERS. 
Safe Io&m bel_ •• e ~gu ... d for ~br. ....... of 15 000 pour><b per oq......, Incb , .n.b 

II" .beo: ho~. in botb Ibng~ deducted, ... d include wel&h. <II pder. 

-n-'-1+" Yidt. 8Ui lbl. ,.. loA. 

lOt"" 

DioIeot 0.. ... 111 Tbickne8M otPlate8 10 Ioebe •• 
toCtillMol "" !\~ G ..... Iba "" lIM fn PIa_ 
~. 

I /. I !I ! Ii!. I It 1 

10 ", '" '" '" '" '" '" " . .. 11 ,., ,~ '"' '" '" 
,., ' 00 m '" I. '" m ''" '" 

,., 1~ ". ,~ , .. 
'" '" 

,., 115 '" '" '" '" '" '" " " '"' ,m '" "" .. , '" '" ", 
" " " ' 00 '" '" '" 121 "" '" 16 " " " " "" '" '" m ,~ 

17 '" " 
,. 00 .. '" "" '" 

,., ,. " " " " 00 ,. '00 ". "' ,. " " " 83 " 00 .. '" 1m 

'0 " " 75 " .. " 00 '" "" 21 " m n " 
., .. " " .. •• 00 " .. " " 

., .. " " '" " " '" " " ,., 
" .. "' •• M " ~ " " " 
,., 

" " " " " 00 .. m n n " 81 •• " .. 58 " " " n " " 27 " '" M " " :1 " " " 2. " "' " " 
., 

" " " •• " " " " " .. m " 30 " " '" " " " " " .. ., " " " " " " 
., 

'" --..-
32 " " " '" .. " " " " 33 ., 

" " " " " " " " •• " " .. " " " " " 
., 

-.~I'" 1 PM iaPwMa, 114.4 I ", .. I 126.3 I ,"-, 138.31 H-U )100.11156.1 1182.0 .... I 132.1 I HU I 149.7 I "", )167.41176.31 JM..8 I 19-1.' 1 ata.2 ..... 
Woeillltof 1 lIdoc\ioll.. O.IXlOOOO&IZ I ,- I O.IX"IXOO577 

For safe Io&ds below .he heary Un .. , .h. deflections will be jpftter .1wI Ibe 
all ...... able li",i. for plutet'ed ~eiUnp -..to "pLI>. 



( .,. OAllBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 

!Uf~ load. b<1<>W . .... figured roc 6b"" ...... ofl5000 poundd'rl; oqua .... inch, with 
U" riy •• hoi .. in both Aan~ deductod, and incLude w¢ill'bt ,Wu. 

n 2-1'I&l00 2-12'" I-Begs 

14/1 "iIk 40 1M. per fool. 

roy' 

DiItuoo r..:- Tblf;,kn elill of" Plates t il JI,,::bes. 
10 01._ fl ,.,. !kl.~ GAIo\er tU.I W' U. h I Plaia 
a.riO(I ill. ,- I h • II I II i II 1 

----------------
'0 n, ,~ 'M m "" '" '" .. '" U "" '" '" '" ,~ 173 '" '" m ,. ,~ '" '" 1014 m " •. >0. m '" '" '" '" 

,,. 
'" no '" '" "" m ,. ,., m '" "" "" '" '" '" '" " .. '" '" '" '" m '" '" '" ,. " ~ '" '''' '" 119 1.21 "" '" >7 "' " 

., 
"" M 112 '" ,~ ,v ,. " " " 00 '" "" m '" ,~ 

" " " " " " '00 '" '"' ,n 
.0 " " " "' " " .. '" , .. 
" '" 

,. 
" " "' " 

., 
" '''' .. ~ n " " " " 00 " " 23 .. .. n " " 

., 
" 00 " .. " ~ " " " " "' " 

., 
" " m " .. " " 

., ., 
" •• " 

., ro " ro " " ., ., 
'7 " " " " ~ ro ,. 

" ., 
•• "' " " " " " " 

,. 
" .. " .. " .. .. " ro " " 3. ., 

" " " 00 '" " " ~ ., 
" '" " " " " .. m •• " .. " .. " " " " .. .. .. " '" " " " 

., .. 00 
3. '" 

., 
" " " " " " .. 

Y~tpor 1 
hotiD.PouU. 131.4 I 1 S7.~ I 143.3 I 149.3 11M.! J 161.2 1167.1 1173.1 1 179.0 ..... I nM I "' .• I 163.9 I li2.7 118U 1190.2 1199.0 I :I()7.8 I216.7 ... ,,~ 

Coo&c>ul Ii I .. - O.OOOClOO76S I .. - I .. "'"""'" 
F.,.. oaCe l.,..d. below the hu.". Uneo, ,be ddeo.i"",. will be areate. tu" the 

allowable lim;. for plutered ceilinp - m .pan. 



CAXBBIA STEEL. . .. 
SAFE LOADS IN THOUSANDS OF POUNDS 

UNIFORMLY DISTRIBUTED FOR 
BEAM BOX GIRDERS. 

Sat. t-d. bel"", .... fipred for fibre 01"", <Ji 15000 pound~ OQu ..... /ncb, .. ltb 
II" riyet bole. , .. botb IlaDpo d~U<:ttd, .nd Includ .... Iabe pd ..... 

II ~JIaIoI ~I&" I · ..... 

14" 'Ilk (2 lilt. ,.. fool.. 

W' 

Dioll .. r... TlI lckne88 o f Pla t e. In IlIcb e •• 
t.1I Caw lor Net_ hw tU.a ~" 11_ twl PIa:.. --b1_~ I /I I /I j ~ 1 I" 11 11. 11 ,. m '" '" '" 

,., 
"" '" '" .. 312 '" U ,ro ,. 

'" '" '" ~, '" "" m '" '" " m ". '" '" ". '" '" ,n "" "" '" ,. ,., 
'" , .. "" m "'" '" '" ~, "" '" ,. ~, '" ,~ m '" '" '" '"' '" '" ~, .. '" '" '" ,ro m ,m '" ,ro ,., .. '" ,. '" ,~ , .. '" '" ,~ 

'" '" "'" '" "" 17 '" '" ,~ ,~ '" '" ,~ "" m '" , .. ,. US m '" '" '" H. '''' ... '" on 'N ,. 
"' '" ". '" '" '" 

, .. '" '" ,~ 170 
•• ,,. 

'" '" '" ,~ '" '" ,~ 100 "" '" 21 '" 
,,. 

'" '" ,~ m '" "' '" , .. 'M •• 00 '" 
,,. 

'" '" '" n. '" ,~ '" '" .. 00 " '"' '" m ". m ,~ '" '" ,~ .. .. .. " '" '" '" ". on ,''- 'SO '" .. " " " " '" '" '" '" '''' ,~ ,~ •• " .. .. .. ., 
'" '" '" '" , .. 

'" 07 N " " " .. " '" '" '" '" 
, .. ,. " .. " " " .. " "" '" '" '" •• " " " " " " " '00 '" '" '" •• n " m " " " .. " '00 ". ". 31 .. " " " " .. .. .. " '" '" •• M ro n " .. " " .. " " '" "' " .. n " " " .. " " .. " •• " .. .. " " " " " " " .. 

:~l l~7.81163·s: lt4.81 1~2 1 171.l 1 177·1 1 183.0 1189.0 I IM.~ I rou I DoS 

.':.. Jm+23.0:~.ol :l45.0 12M.O 12m·l !r.s.2 128U 1 sou I au.s l S2!.$ 

~"I '-I , ......... 1 
o.OOOOCKISH I'.-m, 
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". CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRmUTED FOR , 

BEAM BOX GIRDERS. 

Sate Io&do bel ..... "'" fi(1.lred for fibft- "' ..... '" 16000 POUndJ~ oquare inch, wi,h 
II" oint hol .. in both lIa_ dedu.c:ted, and include weijj;ht ~. 

n :J-IIb1ot 2-15" I· ...... 

15" Yloit. 60 lbo. ,.. fool. I lot"' '''' 

Dia_ r-.. Thickness or . - latc8 In Inches. 
w ltc.. lor ftl.~ (In&tor IbA "<:" u. r... Plt.w. 
oI.l~htl.idp I tl IIJ!. ...L II 1 I I. 11 1,\ 11 - ~ ,. m m 'lSI! 2'J.1 "'" ". '" '" '" W, '" " '" '" '1:.7 '" '" '" m ." ." '" 3-12 .. ", '" '" Z'"' 2. .... \ '" '" "" ", ... '" " '" .. '" '" '" '2 11 '" "" 

., ~, m 
14 '" ,~ :!O'~ 210 218 ~" '" 21-1 2W '" 

,. .. '" '" , .. '" '" 212 ", W '" '" '" " '" ,ro on '" '" '" .. '" ~, '" '" " '" '" , .. on ,., ,~ '" '''' 
,.. ", W ,. ,~ 

'" '" ,~ n, 176 ,., , .. '" ." '" ,. 
'" '" '" ,~ 

'" 
,~ on ,., 

'" '" , .. 
•• '" 'M '" 1011 '" '" '" '" li~ '" , .. ., 

'" '" '" 
,. 'M '" '" '" '" '" ,~ 
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'" '" '" " " " " " " '" , .. U, HI '" '" a. " " " " 
., " '" "" U, '" '" 33 " " .. '" " " '00 '''' un '" '" .. " 

., 
" " .. " " '00 "" '" '" :~I187·6: 1l)I.(l:nl.(: l!ll6.712.u.1 1219.51 225.81 ZlZ.2 1 238.6 1 ?45.0 1 ~I.~ 

.~ 1!l59·21270.8:l!82..41 SLl l so.u 1 317.5 \ 829.3 [ 3H 'I [s:i3.0 ! OOU S'16.8 

...... '·1 - ,.""""'" 1 .- 1 ........... 1'-



. 
OAKHBlA STEEL. '.7 

SAFE LOADS IN 'raOUBANDB OF POUNDS 
UNIFORM!. Y DISTRIBUTED FOR 

BEAM BOX GIRDERS. 

W. load. IMLow .,.. 1io",O'ed for fi~ .Uu. 0/1:;000 _nd!i:! .. I ...... llleh, wi,h 
if' ri¥ot hoi ... In both tb", .. doduCl..J, and I""lude ...,ilIh. IIi""'., . 

n ~ ~lb"l-~ 

IY" Wik 80 Ik pot 1M&. 

l(ijf" _ .. 
Thickne •• or Plate. III J'lIcbelll. 

III' If 0.. ,. NK- IU.Ior ... M" u. tn fIaI& 

"~ I I I I /I I /I 1 ~ 11 1,\ 11 ,. .. In .." ... '" ." '" ... . " .. ... 
U "., '" '" .. ... ." '" '" ... .. m 

'" '" '" .. "" '" m ." ." ... .. '" " ~, '" '"~ ~, '" m '" "" .. , ." '" ,. ,0. m ,.. 
'" '" ". '" ,n '" '" '" 

" 
,. 

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

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

" 106 '" '00 ' 00 ,. ,w '" '" '" '" '" ,s ,~ HI '" , .. ,., 
'" 

,,, 211 "' 
,,, 

'" ,. 
'" 'M ". Ir6 '" '" '" "" '" ,tl '" •• "" '" , .. '" ,n '"~ 1M , .. n, ." "" .. 'Q , .. .M '" '" IN m '" ... '" I~ •• '" n' '" '" '" '" m 'n n. '"~ '" 23 '" '" u. n, "" ". I .. '" n. '" , .. •• '" "' 1M '"~ '" n, '" '" 

,,. 
'" ,n 

•• , .. '" '" 13' '" '" 
,,, '" '50 , .. '" .s ". , .. ou '" ", '" H' , .. , .. 'M , .. 

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

,. , .. , .. 
'" '" '" '" "' m '" u. ,,, H • , .. •• '" m '" '" "' "" on '" '" "' '" •• ' 00 'M ,~ no ,,, 

'" n. '" , .. '" '"~ .. ~ '00 'M , .. 
'" '" '" II> '" '" 'M •• " ~ ,m 'M , .. 

'" '" 
,,, ", '" ". 33 " " .. '" 

,,. 
'" '" no n' '" '"~ 0< II II " " '''' , .. ... '" '" n. '''' 

,:'~ :m.6:2SI..o:~t(uI216.712!)3.11116U [266.8 112.'127&6 1 \!I!I.'I.O 1291.4 

::~ 1~·71!lL'm~I833·' 1 $001 1 s.l6.6 1 U8.l lm·~ 1 "UI.f02.81 ~IU 
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••• OAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
We loado ,,",1_ .... 6WUred {OI" fiber ott ... ~ lbOOO po!l<IIMI,o .;::: ........ bIdo. with 

tr' oint boIeo '- b"tI.1Ia.Dpo dcduc:ced. and Lnclu.de _~bl c\rd.".. 

n ,..rw. :1-1.8" 1-.... 

l it" YIM. M 1M. ... r.oL 

llf~ "'" 

• I _ .. T lo'Ck u e88 oC:a- lateli l u I uclle •• 
_1I0.1or ,. Mk_ G_1ot ~ "" Ii. 1ft l'IaI& -- I I tI i .2!.1 ' ,o, .. roO. II 1 1,0, ,.2!. 1,0, 11 

" '" "" ~, '" .. r.. '" '" .. "'" ... 
>9 '" '" '" ~, ,;, ." !il "" ,,",' .. '" l~ .. "" 218 '" '" '" 

,. 
'" m '" '" ,~ ,~ "" "' '" "" ~, '" '" "" r., ,. '" '" .. , ... '" 

,... 
"" '" ., '" ~1 

•• ,,. 
'" 

, .. ,oo "" "" '" '" "" '" ,. 
" ,~ ,~ m '" 'n ,w "" '" '" '" '" .. '" ,~ '" '" '" ,oo '" .. '" ". "" •• '" '" '" " . '" ", , .. '" ", •• ,,, .. ,~ , .. '" '" ". '" "" '" "" '"' .. 
•• '" H2 , .. '" '" '" m '" ". '" '''' •• m '" , .. '" <0' '" '" '" '" ". '" " ,~ '" '" ", '" '" 'oo ,~ '" '" '" •• ,~ '" '" ... ,~ H' '" ". ". m 1:7 •• m '" "" '" '" '" '" ". '''' ,~ m 

•• n. '" m ". '" '" '" '" 'M '''' '" 31 n, '" " .. '" ,. ,. '" '" '" '" ' 00 o. '" "' n. 121 ,oo ,. .. , ,., 
'" ,ro '''' •• ,~ ,~ '" m '" '" '" ". 'n ,. '" •• '''' '''' '" ll. '" '"' '" '" '" 

,., ... 
•• vo '" '" n, no '" '" ". ,~ '" '" •• .. " '" , .. '" '" '" '" '" '" , .. . , " .. '''' ,M '" '" m '" '" 

,., 'M •• oo .. '" '" "" '" '" '" '" '''' "" •• " " .. " '" '''' m '" '" '" on 

Y~!1g5.6la21~.o1 2l6J1 2'll.6 I 229.4 1236.2 
, 

ft.1, I I I 243. t j249.8 ... , ,., .. 
=.. luo.~i85M:m~ 8841.6 40U 1 U7.~ I 08.0 14lA6 14&L2 "' . .... 

w_lIll - '--1 o.OO(l(lXIlSll 1 ...... " 1·....-



OAXlJRIA. STEEL. ••• 
BAFE LOADS m THOUSANDS 011' POUNDS 

UNIFORMLY DISTRIBUTED 'i'OR 
BEAM BOX GIRDERS. 

sar.l.-. below an tI ..... ed ror 1!her __ 01'15000 poomclt..;:: oqooan .... .. 
ff' nne hoI .. tn both a...., .. 4c.hocced. UK! indueS. wda;ht 1JInSa'. 

n s-IIt. S4l'" I .... ........ . .... ,.. ... 
ut" "'" 

:-':-e-r: Tblckue •• o r-Pla te. 10 _Dcbe • • 
hr ~ &r.w Iba ,,"' 11. tn no-. .r:;:cs 

..!.. tI i tI !2- '''' ~ '''' 11 '''' 11 - --,. m '" '" .. .., 
'" ... '" '" "" '" ,. 

'" .. '" '" .. ... '" '" an ... ... 
l~ 

,., .. '" m '" m "" II~ '" "" '" '" '" '" '" '" v • .. '" .. .u '" ,. m "" '" UI '" '" '" '" .. '" ." 

2. .. '" '" '" '" '" '" '" '" '" '" . , " . '" '" "" '" '" '" '" ~, "" v, •• '" ,~ '" ". ". ". '" '" !!~9 '" '" .a '" , .. '" • n .. " . '" ... '" '" '" .. no '" ... '" .. on no '" '" "" '" •• '" m '" '" '" , .. '" '" '" '" .. •• u. '" m ". , .. '" ,,. 
'" ~u '" '" ~~ "' '" ". m ,~ '" '" '" M '" ~. 

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

'" .. •• '" "a , .. , .. '" m '" '" '" , .. ." •• m '" ". '" , .. '" m '" '" ". , .. ., ... '" , .. '" '" ,ro '" '" on '" ... .. '" '" '" ... ,., ,co ,m , .. 1; 1 '" '" • a '" '" '" , .. ". m , .. 
'" '" '" '" .. '" ". '" '" '" H. '" , .. '" , .. '" •• m ", '" '" '" '" '" '" '" '" , .. •• '" '" '" '" ... '" '" , .. '" '" , .. 

g~ >U '" '''' '" ... '" '" ,~ u, '" '" '''' '" '" '" ". m '" , .. , .. '" '" a. ". n, n< n. ". '" '" ... '" , .. ". 
J~~lm2:w.o! ZIM 1212.'12111.{ I N21-11 Ml.81 ZG.7! • • 
=. juu:m7.a.71 ~7 1 CNo7 ] G6.7j6lU JU1.2I6CS.11Ge.Uj-.a 

~"l ......... ......... ...... ", .-



.00 OAX:BJlIA STEE L. 

BAlI'E LOADS m THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
s.r. \"",,- bolo .. ""' firu.ed ror fiber . ,"'" of 15 000 pound!l':b oquare Inch, with 

U" riYeI bote. in both ILant'tI deducted , aDd Include ... I.&b. r\nI ..... 

n 2-l\&ItI > .. ' I ..... 
10'" 'WWt. 80 IlL ... "'" 

~ llf'· . _ ... Thickneillt of Plate. til Incbe8 . 
wltC.1or lor ruu- , ... IIw. W' \111 'w •• Iola 
.,~ 

I H t II 1 '" 1/ '" 11 '''' 1t - - ------ ----------
16 .. m ." M. '" OM ro. m .. ." m 

'" ". .. ... '" '" ., '" ... ." '" ... 
>7 '" '" m '" '" '" '" M' '" ... '" .8 '" 

,.. 
'" '" '" '" 81~ '" "" ., '" •• '" '" '" ~. m '" ... .. .., 

~, '" ' 0 '" "" '" "" '" ~, '" '" m "" '" •• '" '" '" ,. "" '" .. '" '" ". "" •• , .. '08 '" '" ., '" '" .. , r,~ m "" .s .. '" 215 "" '" '" '" ... " ", '" ~, .. ". ,. "" '" '" '" "" ". 2~9 '" "" •• '" '" '" "" '" •• "" "" '" '" ... " . 8 ". '" '" , .. ." 'n '" "" "" ... '" '7 m '" '" "" '" "" 100 '" '" '" '" .8 'M on '" ,. , .. ,,. 
'" .. '" ... "" •• '" , .. '" In '" '''' '" .. .. ,tl '" •• "' "" '''' '" In '" OS. to , ,,, .. '" 0' '''' 'M ' 00 '''' '" m "" '" "" , .. .. •• '" '00 '''' '" ". '" '" 

,,. ,~ '" '" o. m '" '" '" 
,,, , .. 

'" \ ;8 ,m '" '" •• '" B' B' '" '" ", , .. m "' m , .. .. '" '" '" ,,' '" 'M '" >0, m li6 '''' .8 ". ... '" '" ,<1 '" m '" 
, .. '" '" 07 '" "" ,. '" '" , .. 'M 1 ~7 ", , .. 1.1 

.8 '" '" '" '" '" '" '" '" '" , .. '''' •• n. ". '" "" '" ... '" '" ". ,'" , .. 
~~I~1>l2W.2:Z9.012OO.! 127U [m.4/ 288.21 %18.11 m.8t alI071 al8.~ 
~ 146S.8tw+9'1otj ~IU j ~06 IM7.31 M-Iot I Ml02 I M"/1A I 61'-7 1 \13107 

...... '"1 ....... o.tooOOO1~!I I . ...,.,., I .......... 1,-



OAKBBIA 15'1'11l1L. '0' 
8AJ'E LOADS IN THOUSANDS OF POUNDS 

ONlFORML Y DISTRIBUTlID FOR 
BEAM BOX GIRDERS. 

Sat. kIado bel_ aa &pred rOO' &ber ....... of mOOG .....,...D .;::; equ.re IDda, """ 
Jr' ti_ boIea iA botb 4&a.a<a dadGQod. ..... 1IIcludCIw.=;,m ~. 

n -- .... .-
JI!I' fiI. l:Ii fI) n.. ,.. .... _ ... 

'l'hlckne88 of Plate. In IDeb~. 
• • 0..111" rot Ncl:_ n-t.r IbII ~It U. ,." 0'1&_ 

":;:ca I .±!. I It 1 '" 11 It. 1/ '''' 11 -
" .. <U ,~ 412 '" '" '" '" "" .. '0> ,. 

~:I= 
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2O m .. "" '" ~, ... '" '" "'" "" , .. 
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'" .. '" ." '" • n .. .. .. , '" ", '" '" "" .. ,u .. '" s. 
•• '" ", '" .. ", '" 

,., .. '" '" ." •• '" "" ,. ". ,.. m "" n. .. .. '" 07 "" "" '" ,. Z>< "" m ,. .. ". .. .S '" '" '" '" '" '" ". '" '" "" .. •• .. '" '" '" '" ,u '" '" .. on '" .. ." '" '" "" ." '" '" '" 
,., .. ." ., '" .ot ,. '" '" '" "" '" '" '" 

.., 
•• '" ". .. ,., 

'" 
,. ,. 

'" '" ~, ... •• ,., ", '" on .. ". "" '" "" '" ~, •• ". m '" ". .. .. '" '" '" 
,. 

'" .. ". ." '" ,,. 
'" "" '" ", '" '" .. •• '" '" l i8 '" '" m '" ,to '" '" 

,. 
.7 ,OO '" .n IN '" '" ,oo '" n. '" "" .s '" '" ... '" .S< ." '" ,ot .. '" '" •• '" ... ,~ "0 '" '" '" '" .. .. n, 

'W~ ... "'" 2tI3.a:21Lol273.6 ,." "" 301.5 1 1IO'J.2 ! 811U1 124.l11882.1 

-F' , I l Oll_I... 71615.9\&11).1 863.4 186.7 1710.0 i3:!I.3 7SU I ilD.2 ... , "'.1 

~:." I o.~ ......... •. .......,. I '''''''"''' 
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'02 CAMBRIA. STEEL. 

SAFE UNIFOR·MLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS O? 

POUNDS. 
The we load. below Include tbe weight <II the cirder and ...., calc" lated for. 

,bot<...-. of 1:'000 pound. ~ oquan: Incb on lbot ... 1 oectiOll. The net _,I"", " 
obtained b,deductina: bola I~~ AI }II of." Inch [" d ... m ..... (for "" riveta) from 
both Il.o."w-. --

y tll Plate I-he. y .... I-he. 
lM" X~" ~'X SX" 'n" X 'f' fI' X 8,"," 

...... T btekllCf'IA of Flulilre Thicknellil oC " ' lnnKe .. w. A n JCles III .".,be>.l • A n ilies It. Inches . "'w. 
""'.:1' g , " X " " ~ " " " ------------- -•• " " " ro "' '" 26 " " .. " " 

., 
27 ,. 

" " " " " 
., 

28 " " " .. " " .. '''' 2. " "' " SO " " " " .0 "' " " " " " .. " ., " " ro .. " " " '" '2 .. " .. " " " " 
., 

•• " " " " " 
., 

" " ,. " " " " " " " "' •• " " m " " " " " .6 " " " " .. " " ., 
g~ '" " " " " " .. " " " " " " .. " " •• M " " " " M " " .0 " " " " " "' '" " ., " " "' " 

., 
" " " 42 " « " " " " 

., .. 
4S " .. " .. .. " " " 44 " " " " " " " M 

•• " " " " " " " " '6 " " " " " " '" " '7 " " .. " " " '" " .6 " " " ~ SO .. " " •• " " " " " .. " "' .0 " " " " " " " .. .. " " " " " 42 " " .2 " .> ., 
" "' " " 

., .. " " " " " " " M •• " ~ ., .. '" " " " 
w~"'l ==. 7U I ... I "., I on' I " 1 00·1 103.61 "" 

I 



OAMBRIA STEEL. 80a 

SAFE UNIFORM!.. Y DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
Th. oaf. lOAd. below includ •• he .... ~ht of the C'rd •• .00 .,." co.leulated rOO' • 

6bc ... ~ of I~OOOpoundl r~uar. incb on .be net ..."ion. The ne( ~"" 1.0 
obtained by deducti"i"hol.. a. ~ of an inch in diameter (forWrivet.j froID 
botb Baqeo. 

Yob rw.. I ' .......... y."", I --
80" X " ,. &" X ax" 53" X "''' 6'" X 8X" 

...... TltlckuCfl;8 of ),'aulre TblckuCS8 o f Flaulre .. ~ . .. ~. AUIl"Ielt In IlIcllelJ • AUIl"Ies Iu Iuches. - " ~" " " " " " ~ 
ao " 91 108 "' "" '" " " " ". " '00 ,~ 

a. " 86 lOt '" " ~ '" '" .. " " .. '" " " m ,~ 

a. 00 " " '00 " .. ,~ '" .. " " " 
,,. 

" " '" ". •• .. " 00 ,ro " .. '" '" !~ 00 " .. '" M " 00 '" .. " " .. " " " "" a. " " " " " " " '" •• " " " 00 '" ~ " '" " " " " .. " " " ". •• W M ~ "' 
,. 

" " " ., " " " " .. n " " .. " '" " " " " "' " •• " .. n "' " " " '" •• .. .. " " " " " " .7 " " " " " " " " •• " " " TI " " " '" •• " " " " " " " .. 
•• .. " " " "' '" " " ., " " " " " " " " •• " " " " .. ., 

" .. 
.a " " " " " " " " •• .. " 00 " " " " ~ 

•• ro " " '" " " " " •• " " " .. " " " " '7 " " " " <4 " " " ,. " " " " 
., 

" m " •• " " " " " " " n 

1ioipl .... ! ".0 I IOU 1 "" 1 ",· 1 ... ] IOU [11906 1 ua' .... ...... 



'04 CAMBRIA STEEL. 

SAFE UNIFORM!.. Y DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
Tb~ oar. 10K. below includ. tbe .... i, b' Qr .he girder am! ...... calculated (or • 

fibe. "reM 011 5 000 pound. r.,' oquare inch on ,"" net occtlon. The net oe<:tion bo 
obtained by deductina ho i .. ~red ., ~ olan Inth In diameter (r.,..~" ri"" .. ) r""" 
booh daJli ••. 

·.&.~xW I 
lIaIIp bela &" X 6'" 

I'. &0 W' X ". P\Qp bc* IY' X 6" X W' 

!'\a.D(t f'Ia" 1"'" 

...... TblcklieliM of FinliKe Tblckuelflt of FlauK"e .. ~. AUKle" hi lucbel!!. Plate In Iuchell • .. ~ . ...... uM " " " " " " " " • --- --------------- - - ------
M ". '" '" ,~ "" '" .. ,,, ... .M on '" '" '" .. ,,, 

'" 
,,, 

'" m "" '" .. " 
,,, HI , .. 216 "" '" ,.. .. " •• , .. ... '" '" " . '" .. " 
,,, 

'" . " "" '" "" '" "" •• 00 112 '" '" . .. '" ,n '" '" '7 " • ro '" , .. " . '" ". "" "" 3. " ". '" . .. '" ~. '" '" '" 3. .. ... '" ,n '" ". '" '" "" 40 " ". '" '" '" ... "" , . Z<. .. ~ " '" '" m ,,, .. ,n '" 4. n 00 ." '" '" '" '" '" '" .. 75 00 '" 
,~ ". ,~ . .. "" '" 44 " " ". '" ." m •• ,,, 

'" 4' " " ". ,~ '" '" '" 
,,, ,., 4. " " 

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

47 ro " '" m '" '" m , .. m 
4 . " " " '" '" 

,., m '" . 00 

I 4. "' 
., 

" '" , .. ". '" m '" • 0 " " " 
,,, 

'" 'M '" " . '" " " " " , .. ,. ,ro '" m '" •• " " 
., 

'"' '" '" '" '''' li8 .. " " 00 '" '" , .. '''' '" '" ' 4 00 " ~ "" '" HZ '" '" m .. " " " '00 ". '" '" .. , '''' •• " n " ~ '" '" H. "' ,~ 

07 " " .. '" ,~ m '" 'M '" 8. .. ro "' " ,~ '" '" '" ,~ •• 0.> '" " " 
,. .., '" '" 157 

"lickl por i 
I I I I~ ~ Im·' lzlUI2d1.7 .... lO7.~ "., HU 1(12.7 ...... 

l'i'O'Ta. Wbell ~1o.D ... plata .... IlLicitu than "''' ... oe ' .. 0 plat ... 



OA.MBRIA. STEEL. 30. 

SAFl!I UNIFORMLY DISTRIBUTEO LOAOS FOR 
PLATE GmDERS rn THOUSANDS OF 

POUNDS. 
The We 1<*<1. belo. io.:lude lhe .eicht 01 the ,bd .. and "'" oalculate<l for.& 

fiber .. reu" 111000 _nd.~~ua.., incb on lbe De< _tion. TbeD" ... ",ion ,. 
ob<~ byde<lUCIinl bolo. at one Incb In d"",eter (for YO" rivetl) fl"Ofl1 both 
8a~. 

· .'.""x,," I I··&'~ X W llallct lq"1oI &" X fI' 
!'\urI .I.!IpI tI' X fY' X W' 

rw.r Plalll w' 

..... Thl c::klle8!1 0" 
Thlc::klle8S 0" FinliKe P l ate 

C..1or 10 FlnuKe AnKles 
I .. Jnches. C..1or of .n Jllchell • ...... 

" " I " " " " " • ." I_Pool 

3. '" 161 18'1 ,. ~, r., '" .. 
" '" '"' '" '" .. '" "" ." 37 '" '" 1i9 m '" "" r.. ,.. 
" '" 151 '" '" '" '" "" '" 39 '" '" , .. '" '" '" "" m .. 
.0 r" '" 'M '" v.; '" '"' m .m .. '" "" '" "" '" '" 2 19 '" "" •• ". '" 1;'7 "" '" '" '" "" 

,.., 
" '" '" 'M '" "0 '" '" '" .. .. m '" n. '" "" ". '" '" r., 
•• , .. n. '" '" "" '" m '" '" •• '" ,>; '" '" '" "" ,. '" 

,., 
47 '''' ,~ ,n ,~ '" .. '" "" '" .8 '" n. ". '" ... '"' 213 '" '" •• .. '" US lill ... .OO "" '" '" • 0 " 115 '" ,~ , .. '" 

,.. 
'" l!11 .. " '" '" ,~ '" '" "" 212 '" •• " '" m ,~ m '" '" '" '" •• ., ,ro '" '" ,~ '" '" '" m .. .. ." ,~ "" '" '" ". "" m .. .. ." '" ,.~ '" 1711 , .. m mo 

.8 ~ "" '" '''' '" lil! '" '''' '" .7 " '" '" '" '" ,ro ,~ "0 '" •• S> .. no '" '" ,~ 176 '" .. ,. .. " '" H~ '" , .. '" '" "" 80 " .. n, '" '" '00 '" '" '" . , .. " , .. " . ". ". .,. liS '" e. ~ 00 ,~ , .. '" '" '" 1,5 '" e. " " "" '" '" '" '" '" '" .. " 
,. 

"" lal '" '"' .oo ,~ '" "'~I "'I I I I I I ZI3.{. 1 20U I zn3 '0lIl ill. 131.9 1;:.'\.3 171.3 221.7 "" .. ".., ...... 
N= Wben ~,.~ pia ... ... ~ .bick ... ,han y." . .... two pIa,u. 



~ 
806 OAlllBRIA. STEEL. 

SAFE ONllI'ORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OP 

POUNDS. 
The Mle load. IH<Iow bM:11Ido the wela;h. alb. ,lrdcr aDd &nI et.letIlated r ... 

1'-",,,,, of 13000 pound. r;.;:. ....... iBc:h .... ,he tid ..aloa. 1bc Ad KCtlooI .. 
obtaiaed by dotd-..a1Da' hole. .t _ hoc~ ID dlameter (100" W' 01 ...... ) rr.,.. bod • .. ~- r··_wxw

' ........ "X""1 filii' ",1M (/' X tI' X ~" 
IWfo .I..ICioo &'" X fI' 

PIur rw. W' 

- Thlc:kue88 of' Thlekllell!lll!l oC Flouare Plat., .... FlaliKe Au"lell III .lIchelt • .... Itl Inellelt, 

~ ~ .. " X " " " 
, 

'" - -------- ----------
80 ". '" :!::!I '" .. '" '" '" •• '" '" 

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

87 '" '" '" 
,., ". .. '" ", .s '" '" 

,. ." m "" ... '" •• ". 1711 ~, "" :!i'l '" ." .. '" .0 '" 171 ". '" 2$. '" '" '" 
,., 
'-., 

'" '" '" ~11 "" 2'1,~ .., 
"" 313 •• '" '" m '" ,a .. '" "" "" 4' '" "" ,~ "" '" '" m '" .. 

44 '" '" 178 "" Zit .. m '" ,." 

" '" 1!'>2 Iii '" '" "" .. '" '" 4. ". ,ft ,ro 21.", .. '" .. 27;; ... 
:~ '" '" '" '" "" ,w '" '" '" '" '" "" 

,. ,,, 
'" '" '''' '" 4. U, U, '" 

,,, 216 s. 211 "" "" 80 ". m 157 ,~ 212 '" ,W ,,, ~, 

81 ". '" '" '" .. "" '" '" .. 
8. m '" '" '" 

.,. 
'" "" Zit '" .. , .. '" '" '" .. '" '" "" '" .. '" ,~ '" ,~ >0, '" '" '" '" 

" , .. '" '" '" '" .. ", '" '" a. '" ", '" on ,~ "" '" '" '" 87 ,ro '" m m '" 
,,. 

'" ,." '" as ' 00 u, '" '" '" , .. .. ", :m a. " ". '" , .. '" '" 
,. 

'" '" 60 .. '" '" ,~ 116 , . ,., 211 'n s, .. '" '" '" 11~ '" ". .. ,n 
62 .. '" '" '" '" '" , .. '" "-" •• " ". m '" , .. ". , .. "" '" 84 " '" '" 'M '" '" m '" ", 

.... lipl,..! 1 1 1 1 184,1 ~I=fm~ ,.,. 14M , ... 118.9 ... , ~u -
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OAllBRll STEEL. 

ALLOWABLE UNIT STRESSES AND LOADS 
IN ACCORDANCE WITH 

THE BUILDING LAWS OF VARIOUS OITIES. 

COMPRESS.ON. 

c-;rc.~ (l'onlaDd) Cemen', 1. Sand, 2. 
Slo .. e,~ • 

COIICI'et. (I'onlalld) C_Dl. 1; Sud, 2, 
51'-.6. . . . . . . . . .. . ... 

Con<:<e<c (Roooendale or eq .... ) CeClCIII, 1 • 
S.IId.2: SI""".~ ....... . 
~. (R~1c 0< equal) Celll_, 1: 

!Wood,:!: S'one,6 •. 
RubbleSI""" ....... k. Penland Celli ... ' ~Ionar 

.. .. R........taIe.. .. 

.. .. Lillie aod" .. 
" " Lillie Monar • 

Ilric.k...,,-k I.. P.,.damd GeIlleD.. M ......... ; 
CelMlll.l, Sand,3 • • • .... . 

Brickwork In R_n<!ale, 0< equal, Celli"'" 
Monar; C=~"'.1; SaDd. S. ..... 

BrIoe ..... ork In Lim. and c.meD.t Monar: 
Cem"'I,I: Umc. l: Sand,S . 

Hrlc.k....,..., In U .... Monar; Lime,l; Saad." 
o;.""oiooo S.OOH In c. ....... Monar . • • 

.. .. .. " , I>rao.ed 
lied. • • • . •• . •• • 

Grami ... (KC<IC'dIq to Tut). • Gtun...,,, 51..... . . . . . .. • 
C nci •• (N .... VorkCi.y) •. u"' ___ (..."...-<11 ..... 0 Tat). 

"- 1 " " "I· Sandot .... o "" ". 
III_OII~ Nonh RI~ .. ) .• 
lIrick (H • .......".w, F1atwioe) •• ... 

"" 
'" '" '" " '" 

") 
>ll 

1000'02100 " .. '" .. ;00.02300 
(100.0 1~ 
4(l()lo lOCO 

"'"' .. ,.., 

" .. 
.. 

" 

'" '00 ". 

,. 
.. 
.. 
.. 
~ 

'" .." ,. 
.. 
,~ 

'" . 

" '"' H. .. 



OAMBRIA. STEEL. 

ALLOWABLE UNIT STRESSES AND LOADS 
IN ACCORDANCE WITH 

'l'HE BUILDmG LAWS OF VARIOUS OITIES. 

A1lowabl .. Unit Str ....... Cor 
)I_lOfT. 

lXTREME FIBRE STRESS-BENDING 

G ...... I.c ... • •• ••• 
G-,,_k:b St_ .. . 
~(NC"W'\"orit Ci.y). 
Urn ... .,.,.. ••...•• 
Slat ......... .. . 
Marl>l<t ••• •• •••• 
s.ndocOlle •• " • • • 
lIlu_~Nortb RIft • ••.. . " . 
c.:.crete (Ponlalld) Cemea', l: Saad, 

2: StOll •. " . " .. . .. . 
Concrete (I'ortlaDd) Come"'.I; Sand, 

c!..!:"'lit!-t.k·"': ..q .... I) ee;..;,,;. 
I : Sa ..... 2; 5''''''',4. . 

""'-'lKOH&M!alo oreq .... ) <:em ..... 
I; S- ,2; St ..... ~ " ••••.. 

Ilriclt (CommOllj .. . 
8rio::1t.-or1t (ID c..... .. t) 

AUowabl., Unit St..reMe. ror 
Timber. 

COfllPRESSIOH: 

OU. _i.b Gn.ln. .. ..,..... .. " .... 
YoILo.. Pln.._ith G..u.. " 

.. " acrou .. 
.. ..mb .. 
" acrou " 

Spruee. wi.h Gr:aIn 
.. 1lCfOU " 

Locut. _lib .. 
H acrou " 

H _Lock. witb .. .. ..,.....H 
Cb,,'Dut. _ Itb " 

.. ac ...... 

TENSION , 

Yellow PW 
Whko .. 
Sprue_ • " """ "" H,"","" " 

manN .... 

IftllrEl ltiII# I PiiiMIII,.it. I a-

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

.. .. ,,.. .. .., ... .., ... ,.., , .. 
000 .., .. ,"" 
,.. .. .., 
,"" .. 

m 
"" ... 
"" 
.~ 

"" 
,.. 
,"'" 

• JOOo' 

" .. 
"" ". 
"100 



OA!DB.lA STEEL. 

ALLOWABLE UNll' STRESSES AND LOADS 
m AOOORDANCE WITH 

THE BUILDmG LAWS OF V ARIOUB OITIES. 

Allow.bl" Unit StMI .. ". (or 
T imber. 

[xTREME FIBER BlRt ...... 
BENDING, 

l"lUII ftI 1106. 
l ort. ICIo " I P'lllWl 

YcDQ. no. ...•.••.•. uoo .., .., ... "'" , .. "'" Whlee .. ". . '''' Spn><:e • • • • • • •• • •• "" »00 '''' Ot. .............. . , .. . , .. 
l.ocuH ••• • ••••• 
HClllloct. •• ••• •• •• 
CllcttaIlC ••••• •• • • ••• 
WOOd"n (lolomn. or Po." 

~ .., · . .. . 

-------.: .. ~"~hc!·~'!·!'2·~""~·"_ _____ I·--------.L·f----~-----,c--I·--.. 
y.nowPl"'(Lon&L:af) , l lXJO..18

0 
OL 

U - -)ooU 

Wblte P\lwI. N ....... r PIaooandSpo'<IC< 800-15~ · L 0.... • • • •• •••• 'iIOO-17 D · . · · . 
a-uow .. nd Hemlock. ... ~800-15;) · · • 
Lac ....... . ... . · • "" • 

,HEAR , y cll_Pln ...... ltbF\be. . 7() 100 
V.llow Pi ..... .. c,... 6ber •••• , • roo 25D 
White .. with .. •••••• 40 80 

" .. ec,..." • • 25D UO 
Sp""'c. with Fiber.. • • • 60 80 '110 ' 

.. ~.. • •••••• 8'20 100 600 
~~. ..toll" • • • • • • • 100 lJO •• ac....... .. ..... GOO 250 •• 
Loc.nat, .. lIh .. .,...... tOO. • •• 

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

H...,Jock, wleh" • • • • • 40 • tl" •• 
.. """'"" :: .. ••• • 27$ . tl~ .. 

(loewollt. .. • • • • • • • • 150 • • • •• • • .. ¥- AlIo .... ble CompreuiCIII hI. Lbt. per Sq. I""h &J>d£ _ Rallo or Lon(tb to 

DIa",ct •• 1n I ncb ... 

A.llowab le u"" 8tM1u". ro .. Timber Col li"'''. In ".,_rd.oee with 
the DuUdJoC Law • .,f lJ<Iawo .nd Chic ..... 

r., .. Potla wUh Pl.t End,. 

L " 
____ D_ .... I .... ~·"' .... I .... ~DO"c_I .... _;·"' .... I--~·~ 

01010 82:1 0'015 1000 'roO 
10 .. s:s 600 l~ .. 80 87$ 600 s:s .. 411 875 1M) .. to 700 lIOO 
4Ii .. 110 250 40 .. 411 ret; 470 

4:i " 00 000 m 



"4 OA.MBRIA. STEEL. 

EXPLANATION OF TABLES OF RIVETS 
AND PINS . 

Riven. 

In the design of riveted joinls the IOlaillreM transmitted is USUIIled 
to be taken up by the rivw, no allowance being made (or the friction 
beh"cen the plates riveted together, and the manner or f",i lure of the 
joint will be by Ihearing of the rivet or crushing of the Ill.te. This 
assumes Ih:ll the rules giyen on page 32! are followed and failure by 
t ..... ring off the plate c.used by the fiYets being too near tbe edge i. 
thus prevented. 

In the table Qf .. Shearing \I.lue of Rivet. and Bearing V.lue of 
Rinted Plates," p.t.ges 316 and 317.lbe<;c ..:llues arC given IOr.1I cus­
tomary liles and thicknesses corresponding 10 TariOUI usual allowable 
unit stresses. 

For any given .iu of rivet or lhickncu of plate to be used, an in­
spection of the table will show at onee if the bearing ,.Iue of the plate 
or the Ihearing value of the rivet is to pvern the design and the 
amount of .tress that can be transmilled by each r ivet. 

Plua. 

In dnigning pin-connected joints the poinu which govern the design 
arc the bending moments produced in the pio by the bars or platr. 
connttttd, and the btulng value orthe plates th~mSclYes. T he be.r· 
ing .... lue in the cue of eye-bus oC proper proportions il sufficiently 
ample and necl not be computed. Shc.:ar in p iM need not ordinarily 
be oonlidc~d, a$ the bending and bearing &trcsses IIsuaUy determine 
the size. 

In the table of .. Muimum Bending Momenlll on Pins," page! 818 
and 819, is ginn the aUow.ble bending moments on pins of various 
diameters for the uSllal allowable 6bre strc$$Cs-

In the tab le of" Scarini\: Values of l'in Plates for One· Inch Thick· 
ness of I' late," on ,*:;:e 323, i, ginn the allowable bearing valun of 
platn al:ainst pin. of various usual diameters, cofrHpond ing to the 
cu.tomary unit st~sscs of this ehaTleter. 

I f the bearing value u~edJ the allowable limi t in any given case 
pin-platn must be added, thus increasing the bearing value until it is 
fedu~d to a safe lilllit .~ shown by the tablel. 



OAlllS BlA STEEL. .,. 
OONVENTIONAt. SIGNS FOR RIVETING. 

FI.tt . ... d I. ~ b,gh or COu n .... uftk 

... 01 ... 1 Chipped. 

FIIII .... d 10 W' .. 18". 

Suo. . F",I,.D. 

nit '1""111. deoi&ned lor F. C. Oobcn, C.E., h.u lOr foulld.d .... th. oj;.""",,1 
._ ,onprucn' a .owuenink, .be bI.o.. ltcncd .;'dcror0 Jiddri""tlUldlhe dl.,onal 
.troh.o Indica.e a !btlened bud. The poo ••• on of , b •• "0", wilh .... pee.IO thl 
<Lrde (In.lde, ouIJide 0< both .id .. ). IndLea .... tb. loc-.atlon o{.h. eoun.enink and, 
. lmlLorly, tbe number .~d pooltlOil of the d"'JOIIal •• rok .. indica" th. nei,b, ADd 
poIII"'" of the ILaUCdN Ilea,,". 

Any comb ..... ' ... of 6.1<1, count ... unk aDd lb.w.od bead rl ...... LIable 10 OCQU 

... y be ...... d.IJ Iadoc!.tod bJ.IM prvpa cotIIbIna ..... oL aboY4o Ill",,"" 



31. CAMBRIA STEEL. 

" .1l0ts 
X .1964 
'" .3068 
~ .4418 
Jli .6013 
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1 .7864 
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. " CAMBRIA BTE:IlL . 

MAXIMUM BENDING MOMENTS ON PINS WITH 
EXTREME FIBR E STRESSES 

VARVINO FAOM 15000 TO 2S000 POUNDS PER SQUARE IHCH. 

--- ~. 
:nOluenlll lu Inch-pounds £0 .. Fibre 

81re8 8e8 of" • .. .... .. ~ 15000 1M. 18000 1M. "' ....... ~OOO .... ~ ...... - """- ~.:laeL Sot.:"Im. Stu:i~L "':'0<'" .. 
Sot_lzIok. 

-----, .m 1470 1770 >oro ~" ~OO 

i~ 
.m "00 ~'" 

,.. , ... ~OO 

'''" ~ ..., "'" "" 47\10 
U!!1I ,.., 

~" "" "" ..., 

!g 
1.767 "" 

,.. 
"'" • 460 ... 

2.0;( "'" "'" "" .... """ "''' "" Q.!,iO '''00 '"'' 1$100 
~.'i61 on, ,,0» "' .. ,- lmao , 8. H2 lJi80 )(140 15710 t;67(I ,,,.. 

~ 
U 47 JUlIO ",., "'" '''''' """ 8.m J6TiO "'"' "'" """ 

r,,,, ..... 1!r.80 "'" """ """ """ 
~ 

..... ,.,,, 27610 .,.., StMO "'" Ul2 "''' 31960 "'" moo ..... .. '" .... "'''' ..... ....., 61010 
0.492 """ .,,"' "'"' """ ....~ 

• 7.06~ "'" "'" "'" ""'"' "'" !il 7.610 .... , ..,., 'm) 67410 " ... 
'f! .. '" ~ ... .... r.<oo """ "'" .. '" .... , ", .. " ... ..,~ -
ru 

un ro,,, 7577(1 .. ". 1U710 ,-10.321 ",ro 8118) "'" l lXl220 U6IliO 

,q 11.00 r..., "". ,...., 11&490 " .... 11.'193 """ ,- 11(250 ",.., 142810 

• 12.5(,6 "'" ll$IOO ,- 141370 1 ~7080 

ill 13.SGI. '''''' ""'" 13im "', .. """' 14.186 
u_ 

n,.., '""'" 1691'>70 188110 
1~.033 ".'" ,,, .. 1614:lll , ..... ""'" 

~~ 
U.9Ot 1&1190 161090 ''''"' "'"., """ l MOO ,...., 174830 """' 21~10 Z42810 

:)1 17.721 ~"'" 
, .... 

""'" ""''' """ ,.'" """ mfi40 227490 """' ""'" ., 19.(i.3.S ,,,..,, "0 .... 2~1t0 2761'20 ..... 
.~ ~.'" '''''' """ 2lI1310 """ ""'" ~l 

21.61$ " .... ~710 ""~ " .... ""OO ~'2.691 ,.,.. ,,~ 3(1.1910 """ 881130 

ill ".'" ~'" molO ""'" IlGiSlO ""'" ~tJ'60 ,.,,'" 3]<&.5]0 M',., "", .. " .... 2ti.967 " .... """ ""'" """ ...... .j/ 27.108 """ 
...,,, ""00 .. ,.. .. noo 



CA.XBBIA. STEEL. a •• 

MAXIMUM BENDING MOMENTS ON PINS WITH 
EXTREME FIBRE STRESSES 

VARYING fROM 15000 TO 25000 POUNOS PER SQUARE INCH. 

...... """ 
Mornellb. III IlIch·Pouud. (or Fibre 

8trcsseH of 

" ... ... .. ~ ~ ..... ~ ....... ~ ....... "000 .... " ...... 
",,& - .' S. ..... ID<L Ikl""J:"ld.. S.':loel s.':1ML S.uJ:"I .. k. - --, ,"-V, .. "'" '''' .. ~z.n20 4i7l3O ..,,~ 

'~ \!\104M ...... ..... 4',1180 ""'"' ,.,," 
:~ 00 .... .... 431430 """ """ """ 31.91i1 '"'''' .,,'" "',.,., 57"., """ 
~ 

...... "'"~ '"" .. ""'" """ ~.'" sun " .... """ """ ''''00 "'''' M.7S\ ""'" "."' ""'" 6i9S/iO 'M'" 87.122 "'"" ~;~210 "". 117800 ""'" , ".'" ~1I0 "'''' 67111111 ;~,660 M'''' 
~ 

SU71 "''''' ."'oo 710'210 ""'" ""' .. U.2S2 """ "'''' i.uttoo 8t178O ,., .. , 
"'''' .. "" 7<ltl'«l """ ""'" """ 

~ 
44.179 "'., 7.w110 """' '1'11IlO "",,, 
4~.(i6.j "''''' 78:Hlo) """00 """ 

,,..,., 
41.173 """ ""'" Ol31li3O ,.,..". IH:M70 
4.8.707 7111190 .... ""'" 10,8780 "'.'" , ro.", """ ,.",. lOOSSlO 113Orro ""'. 

~ 
6t.Sl~ ".., 917860 1003170 118401 1816470 ..... ......, 

""" 1l02i30 ''''"'' 1878170 ..... - .""'" 1If>3.t10 "'"'' 1441700 

*! 66,1-1.\ "",ro ''''''''' .. ,"" ",,.,., .. ,~ """ n .... )41121(1 167(770 
00.182 """ ll!!38.'iO H7Y810 16t4"U1) 

oil 61.862 '''''''' 12M310 lM4l40 1716710 , 153.617 .""" ..... ""'" ~ 
65.3'.1/ 1l181lOO '"'''' 149181lO 
67.2J:ll 11«>510 13'38610 IMiOIO 
69.0".19 12,3-100 "' ... 16li870 

~ 
70882 . ~ 1-5 15110 "'''''' . .... 21Gi310 
1'2.700 13130'00 U76700 17OO;SO '00_ "''''' 7U62 1364910 1637900 181ll:!m 20<17370 :l274MO 
76.fiOO " .... 17:11700 '''''''' Zl27J30 ""'" 

" "oro '"'''' 176700 1'lt;&(lO ,...", """ . 
~m 

82.[,16 .. ,..., ,...". Z11-&-l70 23.117&.1 ""'" so .... 1~740 """" mmo 2M7120 ""''' • • lKl.763 .. ".~ 21!J.j320 ""'" 27-&-1UiO .,,,,., 
n "'.003 """" "".'" ""'" nil ".'" 2;i11;110 814514/) SI~600 
n 103.8IlII 26:37610 ." ... , .m,,, 
n 118 .098 ...... ",,'" UII150 



••• OAMBRIA STEE L • 

.ARJlA.B OF RIVET BOLES. 
'QUARE INCHEI. 

~- 8I2';E OF HOI.,E. 

'"~'7"-C"CC"CT~;-·~n'-":7e'·C·~~"C7TC~";TCC;r.c n, 
~ '" I. '" n ~ h '" HUll ~ II I~ In 
~ ~ 1!" -:;; -:;; ... :~" .n ~' ~ ~ 1 ~-:;; 
~

.,:" .1 .1 .14 .1& .1 .]" ~..21..s1 .83 

.~ .1 .1 .1 .It.~.. ~.3 .40 

.1t.H.I.l.22..-., _.4 .• '.'6 

~
., ., ., .!?. ~.' ... ~ 11 ... ... :~. .• '" 
.1 .1 :~21 ,;.~ .M ... ; ...0I6~.. ~.60 
.1 • . .'27.81 .3.-&3 .47 .~! ..~ .r.e 
.17 .21 . .$O.3i C3 ,47 .62 .01:. .M.... .73 

N]' ." ~ .~ ~ .', . ., . ., ~ .!! .M .~ ." .M 
U··Z .M .41 ,!! ,$ ! .~ .~ .71 :il' ~".M ~..'I1 ..at.44 '~l oM. .~ .71 :n. .93 
II .~. .41.47..,...69. :, .7 $). • U lO 

:~ ~ :l! ~ :~ ~ :l: ff :.~" j' ~ :~ ,:~ l~ :1: !'3 -!! .!; .~; :;:fi. .!! .:~ !.~ 1.1 un 
In .n........ .G.7.. .... 1.0/, 1.11 1.1 1.28 

, ... ." .• 11 .~ .~ ., ... .~ un LOO '-" 1'~ La 
1,11 .83 ,4' .~ ; .!J :~M .74 .~ 'l!!1 .tII 1.07 1.1 ~.!3 ~ '!1 1.119 
!~ .SoI .C3 .", .~ . .77 -!6 .9(\ 1.1)3 1.12 1.20 ~.~ ~ .~ 1.016 
t . .$6 .4.5 .M .83., .81 .~ AI9 1.()8 1.17 1.26 1.11' 1.« U3 

, f: . ., 1 .!! .~ :EIWo .!; U8 1.11 1.22 1.31 ~.~1 1~·60 1.1iI 

1
1..4 .M.~..98 1.07 1.17 H! l.31 !.! I 1 66 

1 .41 ~~ .61 .71 .~ .G I !.~ 1.12 1.22 !.:; 1.42 HZ 1 1.7S 
1 .42.... .61 .j ~ .\16 L .... LI 1.21 1.17 1.41 I ... 1.19 1.111 

'R' .« oM .! .T!' .IIS .118 ! .~ Il··~21 !.!!- 1.42 !~ ~.~ 1.Th 1M 1 .~~! -: .!! .111 I .(q !.~ 1. !.~ 1.41 !.~ !.!~ l.81 1 .• 
, ~'~.:!'! .7 .~ ." 1.111 1.17 1. 1.41 1.&2 1.64 1.7 I.M 1.110 
It. .tI1 :n.!li!>.t1 1.09 1.21 !.Sol I.~ U7 1.71J 1.82 I." 2.0Ii 
2 .61 .76 .88 U)( 1.11 1.21 1.98 1.6( us 1.76 1.88 2.00 2.11 

MAXIMUM SIZE OF RIVETS m BEA.MS, 
OHANNELS AND ANGLES. 
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CAMBRIA STEEL. 3., 
AREAS OF RIVET HOLES. 

IQUARE INCHES. 

8I2';E OF HOLE. 
IUChcs. 

ALL DIMENSIONS IN INCH ES. .. """g IbWoIUI Pikk I!rwna PI"" DiIIuoI tr. lip of""\e 

• IOllBob " ........ Cal« " 11'" hit. 
Om .... &',..011 ..Girt' .. ..... In .... . ... 
t ~ 'i~ • i~ l~ • • :" • • • • , 



••• OAllBllI.A. STEEL. 

GENERAL RULES FOR RIVET SPADmO YOR 
BRIDGE AND STRUOTURAL WORK. 

The pitch or d istance (rom center to center of riyets should not be 

less than 8 diamete .... of the rivet. In bridge work the pitch should 

not csceed 6 inches or UI lime. the thiclmcu of the thinnest out$ide 

plate exeept In speci~ 1 Ca$C:5 herufter noted. In the flanga of belau 

lind gtrdeTi wl1erc plate. mo~ than 12 Inches wide arc ulICd , an exl.a 

line of ri'I'Cta wilb II pitch not greater than 9 inches lhould be driven 

along each edge to draw the plates toeethu. 

At the ends of comprcuioll. memllen tbe pitch .hould not ezeecd 4 

diamcterr of the rivet (or II leDatli equal 10 twice the width or diameter 

of the member. 

In the flanges of clrde" and c:honh canyine: ftoors, the pitc::b .hollid 

not exceed . InchC1. 

For plait. In comprestion the pitch In the dlr«tlon of the line of 

stress lhould not exceed 18 limes tbe thickness 0( the plate. and the 

pitch in II direction at riehl angles to the line of stTeliS shO\lld not n· 

cud 82 limn the th ickneu, except for cover plates of top chords and 

end pc:.11 in .hich the pitch shonld not exceed 40 timn thelcthkkn~ 

The distance between tbe edge of any piece and the center of the 

rivet hole shc.uld not he leu than 1t Inches for t inch and i incb rivt\s 

except in t.n less than 21 inches wide. ,,·hen pnctieable it should, 

for aUsiu:s, be at leut ! diameteu of the ri..-tt and 1l!000ld not e:loeed 8 

time! the thkkuesl of the pate. 

Minimum spacing is generally nsed in pin plates. atends of columna, 

girders. etc., etc:. 

In figuring c1euance of ri..-ets fo r spedal CUCI, allo .... i inch in addi· 

tion to diameter of head. 



CAMBRIA STEEL. .., 
BEARmG VALUES OF pm PLATES. 

FOR ONE INCH THiCKNESS OF' PLATE. 

Ilearl"," nlue _ Diamolorof Pin X 1" X St ...... ~ Square [""h. 

... - ... ~ ..... 101110 d 
..... 
''''' " ... ... ..... 
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~ 

~:.r ':r sa- "'- "'- ~~ 
.. 
~~ 

.. 
,~':: 
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7.1570 "'"' 421\10 .- aU ? """' ..... .... .,,, """ """ "'''' "-" ",.. ill80 101200 . '" ..... ..... .... 81.12 ..... """ , .. '" 
~ 

90621 ."'" ."'" - , .. " .... .... , .... 
10.82 "'" .. ," "'" 

,,, H.18 .... 1012.00 """' nO(; .... ..... """ • ".r. .... ,,... 
''''''' 11.19 ..... "''' "' .. .J< 66.76 ""'" 114700 "''"' • "-" .... ..... .... , "''' , .... ,m,", , .... 

m lU8 .... ... ".., " "" ''''''' ""'" , ..... 1(.19 ",.. 67a80 63700 n ,.'" '''''''' 14'«10 , .... 
'M' ."'" ..., 

"'" " 113.10 ""'" ""'" """ 
£uMPu.-1 be .I.oa I" the end poot of a bTlde~ 10 200000 pouad. and the 

di",neter of the pin i. ~". R<qul"d the 10 ... 1 thkk_ of .t<el plo plata for a 
bearinll: .. Itle of I:;OOOpoun<lo per oqua .. inch. 

From the ... hle the bu.lnC .. 1"" of "6'i,' pi .. in a I" pl.te for 150X1 poundl 
IInlt l lTUS I. 8 1 S80 P<'undi. n .... r.;.<e e lotal Ibiclt" ... of ..... 141 «qu,...:! Is 

~ 2.W· 8USO - • 
Tile nearesl commer-clalol.e would Ibe<efo ... be 1.!1" on each old", inch.dlnC web 

and "",ceuary ... in/orcinl pI.toL 
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324 CAMBRIA STEEL. 

DIMENSIONS OF BOLTS AND NUTS. 
FRANKLIN INSTITUTE STANDARD. 

Bolts and Threads. Rough Nuts and Heads. 

~ 
'E ! .....§ 

'E 'E $I oJ ... 
~1 

... °ir .. 1 '0 .!1 ~ !1 ~~ ~ .. ~§ '" '" ~ ;i 'E '" OS a. OS ~~ ~ ... ~~ !r J 
'l'l 

~ i ~;; :S a'" Ai;! A.,go 

J s ... ... .!< 'l'l'l;; t: .. .. 
.~ a j; ~~ '" oS il a oS t! A ~ .!< "'.,go ... 
- ----------------- -
Ins. No. Ins. Ins. Sq. Ins. Sq. Ins. Ins. Ins. Ins. Ill!. Ins. 
- ----------------- -
~ 20 .185 .0062 .049 .027 t .707 .577 .1 t 4 4 

f~ 18 .240 .0070 .077 .045 H .840 .686 t~ 1-, 16 .294 .0078 .110 .06S:! H .972 .794 3"2" 

r 14 .344 .0089 .150 .093 it 1.105 .902 r H 
13 .400 .0096 .196 .126 1.238 1.010 if f~ 12 .454 .0104 .249 .162 H 1.370 1.119 (~ 11 .507 .0113 .307 .202 11~ 1.508 1.227 

h 10 .620 .0125 .442 .302 1.1 1.768 1.443 a 

1t 9 .731 .0140 .601 .420 1;-s- 2.033 1.660 It 8 .837 .0156 .785 .550 1 ~ 2.298 1.876 
lk 7 .940 .0180 .994 .694 I t" 2.563 2.093 1i 

2. 

H 
7 1.065 .0180 1.227 .893 2 ~ 2.829 2.309 

it 
In 

6 1.160 .0210 1.485 1.057 2(~ 3.094 2.526 1';l" 
6 1.284 .0210 1.767 1.295 2" 3.359 2.742 1 f~ 8 

1~ 5} 1.389 .0227 2.074 1.515 2!-s- 3.624 2.959 1# If"2" p. 5 1.490 .0250 2.405 1.744 2£ 3.889 3.175 la 18 
It 5 1.615 .0250 2.761 2.048 2H 4.154 3.392 It 1H 
2 4} 1.712 .()9.J30 3.142 2.302 ~t 4.420 3.608 2 U~ U 4t 1.962 .0280 3.976 3.023 4.950 4.042 2.1 

4 2.175 .0310 4.909 3.715 3k 5.480 4.475 21 iji 2i 4 2.425 .0310 5.940 4.619 !t 6.011 4.908 2. 
3 3t 2.629 .0357 7.069 5.428 6.541 5.341 3 ~f-s-31 3t 2.879 .0357 8.296 6.510 5 7.071 5.774 ~t 31 31. 3.100 .0384 9.621 7.548 5'.1 7.602 6.207 ~lt !i 3

4 
3.317 .0410 11.045 8.641 U 8.132 6.640 !! 3 3.567 .0410 12.566 9.998 8.662 7.073 30h 

!t 2k 3.798 .0435 14.186 11.329 6! 9.193 7.506 !t 3t 
2.1 4.028 .0460 15.904 12.743 ~ 9.723 7.939 

U-s-4;). 2~ 4.255 .0480 17.721 14.220 10.253 8.372 4.1 
54 2~ 4.480 .0500 19.635 15.763 7~ 10.78' 8.805 54 !H 5.1 2t 4.730 .0500 21.648 17.572 S 11.314 9.:138 5t 
5! 2;1. 4.953 .0526 23.758 19.267 8.1 11.844 9.671 5A 4f-s-

~ " 5i 5.203 .0526 25.967 21.262 sa 12.375 10.104 54 48 
6 4 6.423 .0555 28.274 23.098 91 12.905 10.537 6 4/11' 



OAMBRIA. STEEL. 

RtJLEe FOR PROPORTIONS OF BOLTS AND 

NUTS. 

~ .. .. ~ - ' 

- - .,. "" . 
, 

3', 

The dimell5ionl of nuts and bolts are determiued by the fol\oorine 

n.ll es, whkh apply to both square ::.nd b~xaeon. 

Short dilmeter of roueh nut = 1~ X dbmeter of bolt + , iD. 

Short diameter of finished nut = Ii X diameter of bolt + n iu. 

Tbicknes~ or rough nut = diameter of bolt. 

Thickness of finished nut = diameter of bolt - tr In. 

Short diameter of roagh bead = Il X diameter of bolt + ; in. 

$bort diameter of finished head = Ii X diameter o£ bolt + n in. 

Thickncss of rough head = t of .bort diamete r of head. 

Tbickuess of finisbed head = diameter of bolt - n in. 

In 1864, a committee of the Franklin Institute recommended the 

above Iystcm of .crew threads and bolts which wu devised by Mr. 

William !kller'll, of Philadelphia. This system u far as It n:lates to 

screw threads is &:cnerally n5ed in Ihe United States, but the propor. 

tions o£ bolt heads and nuts are not adhered to because the ,izes of wr 

required to tn:I.ke the nuts are lpeda! and Clltra work b neeesury 10 

tnake the holt heads. Silts of nul!! :l.nd holt heads in ou:cordance 

with the Mo,u./Odll'"" SltlHtitl,ti are I:ivcn on Plics 331 . 882 

and 333. 



B'. OAlltBRIA STEEL. 

WEIGHTS OF 100 MAOHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON NUTS. , 

I 
~l.l . .., , ~ 5.3 

m 
~7.5 

'" '" • '" !l! 
.M ... .. , 

• ." :" .. , , .. 
'J< ", , 79,4 

1" ... , "., 
'J< n, , '" 8Yo "'" • 1~.O 

'X 109.2 .. 118.6 .. ,. 117.S 

" .,,' 
"i< " .. 
" 18.lS 

"" 184.8 .. 189.1 .. " 143.8 

" 147 .6 .. " ].51.8 

" 166.1 

"" .., .. .. 
l~ 

"" .. .. " .. .. " ~ 



O.AX:BRlA.. STEEL. .'7 
WEIGHTS 01' 100 MAOHINE BOLTS WITH 

SQUARE HEADS AND HEXAGON NUTS. 
fRANKLIN INSTITUTE STANOARO SIZES. 

Hub _ 1 eublc foot Iron _ 4811 _Ddt. 

11 11 

, 
'" '" .. 

~ 
.. ... .~ 

'" "" ... ". ... . .. 
• '" '" ~, .~ 

!il 
,., .. .. , '" '" .. ." ... 
'" '" '" .. 

• ~, .. ' U '" l" '" ." on '" '" ... '" .. , ." '" ro. (;~ ... 
• .. ... ... '" ;>< "" ." ." '" '" on .... '" 'J< ... ... '" ... 
• .. , ." on '" :" ro. n. '" '" ... ... ... " . 'J< .. 613 "" 

,., 
" '" ... '" .. 
'''' "" .. , ... ." 
" ... OM '" '" " J< ... .. , ,n .... 
" '" ... '" .. 
~X ... ... '" '" ... '" '" .. 
"" ... ... .. '" .. '" '" '" , .. 
~~X 

.. , '" 8. "m 
'" 

,., 
'" '''' " J< '" '" ... ''''' '" .. 

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



••• CAllBR1.&. ISTlIlEL • 

WEIGHTS OF 100 MAOBINE BOLTS WITH 
SQUARE HEADS AND NUTS. 

WROUGHT IRON. 

MANUfACTURERS' BTANOARD IIZES. 
Baoll_ Hoopeo tI: T....-...I·. Lbt. 

Lugth ... dtr H .. 1t 
to Pol"t. , .... 

,~ , 
'" • a~ 
• ." 
• ." 
a ." , 
'" • , 
'" " 
" u 

" " 
" " 18 

" 
~ 

" 
" " 
~ 

" 

Dlulueter of" Holt to Inch'!8. 

t!"i"I/'I~ 
u 15. t.- 1" 3).4 2M 37.0 66.0 

U 7 ~p !!-: 
6.4 8. .... ..... 

6.o.l4~ 
15. 10.4 16.1 2:1. 

IU 11. 2.1.1 
12. 1'- Ill!.8 

'i.0 13.1 3).7 28. 
t.1 H. 2:2. 81. 

22.4 ~o ".9 ~ 
2$. I'l. ..... 1 W.O 

~. ::~ ~ :~. 

::41 !if ::; ru 
10. 48..6 M.I 100.0 
.1 8 61. 619.2 1<li6. 1 

1M J1. Z1.7 33.1 4' 65-.2 73.4 11202 
l.I.J. 17. 2$.2 &U .7:'. 61U 71 11U 

U.8 18.1 :/115.1 37.8 60.2 61.8 81 IZU 
12.6 10. 28.2 89.. 63.1 6.).1 86.0 lJO.6 

13.2 ~.~ :!'l.7 41.1i 66.0 
H. .... 3U ~.7 61 "". , .... 
.....• 

• •• 40.0 

. .. llc 
47.0 

4t. ~J 

au '" 

:tilt lIU 12'2. 
IOU 131. 

I GI.O 
1;"1..2 

181.4 
1!IG.6 

l1li. 109. 139 US 
~ 1111. 148. 221. • ., 

~l::? }~ m~ ill 
lII.O 131. 173. 
116.6 I H .O 11:12. 

2.'>7.6 .... 
" 1:!2.0 161. 1110. 282.0 
.• 121':' 168. 19s,0 2901.0 

. .. ... . . ... . . ... . 
...... , .. "'" 
'" "" 233. 140 . . . . . . . . . . .. ... . .. 



CAMBRIA STEEL. 3 •• 

WEIGHTS OF 100 MAOHINE BOLTS WlTH 
SQUARE HEADS AND NOTS. 

WROUGHT IRON . 

M'\NUFACTURERS' STANDARD lIZES. 
Bum_ Hoopes &: TOtmH1Kl't Uti. 

L.",th .. <>d •• H .. d Dtalueter Of' Dolt In IlIcbelll. 

10 Po; .. t. , .... I 1 11 '1 It 1/ It ~ 

-------- ------
, " '" '" '" "" • '" ". '" .. "" 

.., 
." '" IU "" '" '" .. 
• '" '" '" U, SOl ... .. ." '" H' '" ... '" 

..., .. , Hi "" '" r.. "" .m .. .. m . " '" "' .. . " .. .. .. 1414 

• ,m '" "" '" <m ." '" "" 'J< 172 ". ." "" "" '" .. ,.. 
, , .. '" '" ... ." "" '"" , .. 
'X m '" '" '" "" '" " .. "" • '" m '" ... .. '" "" 

, ... , ,,, 
'" "" ... ... n, "'" "" .. '" '" '" '" '" 1m ,.,. 1810 

" '" '" '" ... .. ,1> "" "" 
" "" .. , '" .. "' '" ISll , ... 
" '" ... ." '" 1M '" 1410 ,." 
" '" OX> '" ... '" , .. 14;& "" " ". '" $'$ ;~ '" 10;$ '''' "'" 
" '" m .. I .. '" 112:> )(.15 "'" " '" til . " " . '" 11,,, 

"'" "" .. '" '" '" .. .n "" 17:4 "" " '" ... '" .. "'" m, "" "'" 
" .. ''"' 7Ili .. '''' ,." "" "'" " ... "" u • .. '''' 130:; , .. "" 
" ." ... m '" "'" "" ... ,.. 
'" ... .. '" , .. uu It7$ "" "" 
" '" '" '" " .. 'm , .. ." .. , " '" '" 8M "" "" 1$1$ "" .'" 

Il0l .. from I!{ lacio .0 2 !.Ie ..... "",:Ia,ln, ... lilted .1.~ au ...... de .o U. S. ......... 



33. CAlllJRIA STEEL. 

WEIGHTS OF ]00 ROUND-HEADED RIVETS OR 
ROUND-HEADED BOLTS WITHOUT NUTS. 

WROUOHT IROH. 
Ilaola _ t cubIc r_ troa _ ~8G _Ddt. 

L.~,th ~".r Head 10 Pol .... 
Dlo,nete r oC Rive t III Iuchell. 

.- I ~ I I I 1 f-2!-, .., ., ,. ~. ". " " . 
i~ 

.. 10.7 ~., ~. • OJ ..., ,.., .., '" ,. 91.' ." ~ .. , ,., '" "'. M.' . ., ... n, 
, ,.. H .S ~. " .• ro., 7U .... 
ill .. 16.2 ". ~O.& OS, n.. ''''. •• 17.::' ... 43.6 . .., ... 112.1 

10.1 18.9 ... '" .... ." lIU 

• ". ,., 
" l~ ,.. ... , ... 

ill n.' ". ... ,. 101.1 , ... 
'" n' ". M. ,. 101.1 140.9 
13.1 2i.S .... ... ... , "' H7.2 

• '" "., .. "" .,., '" "" .~ 14.7 ~., "" ." '1.~ ,n 161.0 

t. lU .... 4M ... , .... ,,. 167.9 
16.2 '" 47.9 71.2 " .. "'. 114.8 

• 17.0 31.2 "., 7U lGI.O ", lau 

!il 17.7 "'. ... , n .• ,,., , ... "'" , ... .... M.' .U UU "d' , ... ... .U .... g '" , .. "" • ... ... .. ... 133.7 >n. ,. .. 
il " .. ... , . " ... '" 167.1 2liU 

2U ft. '"' n, '''. '" "", ". .. , ... .. , ... ". "'" , "., 421 ." ... ISH "" "'., 
~ 

2U 43.4 .. , 101.9 141.6 "., ~., U .• M' 7U , .. , U &.7 ,,,. .... , 
" .. 46.2 "- , .. 14~.9 ,,. Zl7.7 

• ... , n. "- till IM.I '" ..... 
:" ~., ... , " 117. "'" '" m • "., ... .U 123.4 1m.! "'., m, 
'" ... .. , .... ''' . 1;Q.1 ,.. ..., 
" " . .... n, '''. '" '" ... 
"J< .... 61.2 ... HI. ,,.. .... ..... 
u .... .... 101. 147. .... , "'., 34H 

UK " .. .... 106.( IM.I 212.6 "'. 861.2 ... " .. 1(9.7 160.2 m .• m. 8;~O 

f- -- - -
Ono Ineh In I<:,~h or 100 I:lnt. om ." .~ ... ~ 16. jQ ... 27.61 

Wel,btot 100 ru~et lleadll .. .... .. , .... '" .... ...n .7.17 



OA.llBRIA. ST:r:IlL, 331 

WEIGHTS AND DIMENSIONS OF BOLT HEADS. 

MANUFACTURERS' STANDARD SIZES. 

BASIs-lioons & T OWSSItNO'S L IST, 

Squa re . n e lla gon , ...... 
• ... "" WoIg.1 ... .... WIie·1 ." -- ""'-.... . -. .., .. ........ ...... ,.. 1011 . 

--- --------------
" ... ..... , .... .. .. ...... , .... , .... , .... ...... 
- - ----------------
I .;. .619 I. 1.0 i. .505 I. .9 

i. ! .7ff/ I 1.7 I .'76 I 1.5 

I II .840 { , .. 1\ .686 {, .. 
.;. H . m i ••• II .m I •. , 
I I 1.061 i. .. I .800 .;. 5.9 

i. 1I 1.193 I ••• It .97' I &6 

I II 1.t26 ·11 13.0 II 1.686 II 11.2 

I 11 U;91 I 22.0 II 1.'" I 19.0 

I 11, 1.'" I 34.8 11. U te I 83.1 

1 11 >122 I 5<7 11 1.722 I '7.' 
11 11 .m 1 7" 11 1.877 1 ,3.5 
11 11 .. " 11 95.7 11 .. 11 11 ... 
11 21 "'06 11 156.8 2 .'" 11 tau 
11 ' I .. 59 11 21U 'I 2.UII 11 ".5 

'I ' I 0536 II ""., 'I .888 1/ UU 

II 2j &88' Ii 341.3 21 11. 176 II 818.' 

11 3 '.2403 11 "'., , .. " 11 . 08.2 

2 ' I ..... 1/ 508.5 ' I 8.610 , 469.9 



'" OAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF HEXAGON 
NUTS. 

MANUFACTURERS' STANDARD SIZES. 

BASIs-H ooPES & TOWNSEND'S LIST, 

..... Plain . Cupped . .... ~ ... ""' < • "'"-. -...... ..... 'W.,~I .e" Y-Ckt '0" .. " .. , ,.100. ,., .. . ,. .., . 
------------ --, ..... .... illtk .. , ... , ... ..... ..... ...... ... ... 
------------------

t ! .5" t " I.' 7800 1.2 8500 

(. .m 

f n .. .... " .100 

J 
. .,. '.S 2330 ••• 35" 

f 
1.011 7.' 14" 6.S "" 1.01t i 7.' 1880 ., .... 
I. 1M 9.9 1010 9.' U'<hl , 1.155 

r I' 
10.8 930 10.2 '" 

f 11 

l.299 13.7 180 12.5 800 
l.'" I. 15.9 68. 15.2 600 
l.299 I. 17.9 '" 11.0 688 
1..(<< I. t9.5 ... 1&, '" 1 . .foW 

,I 
" .• '" 21.7 .OJ 

1,.4« ,>2 45. ".6 '" 
U 

l.688 . " '" .... '" l.688 .... 880 "'8 '"7 
1.183 ".5 '" 35.S 3" a 1.183 <1.0.0 250 87.' ... , 
l.733 87.7 '65 35.3 283 

n l.733 45.' ')8 43.5 "'" l.1m II . ".3 '21 ".8 235 
l.1m 50.8 187 47.6 2" 

1 1I 'II" 1 57.5 174 63.8 186 
1 '1'21 

ii 
63.7 157 59.5 '68 

If 

, ... I 100.0 100 00.' 110 

U .... I h 138.9 72 126.6 ,. 
."" I t. \85.2 .. 169.5 59 

21 3.176 I t. ,.., ., 22>2 .. 
U 

8 8 ... 640 a 11. 283.' .. SOli.. 33 

II 
8.7M 

m 
,08.' " I 3'''' 't/ 

4.0n , .93.8 ::it .... 8 "I , uws , 487.8 .... , " , 4.043 21 512.8 191 4.87.8 "I 



OA"MBRIA. STEEL. ." 
WEIGHTS AND DIMENSIONS OF SQUARE 

NUTS. 
MANUFACTURERS' STANDARD SIZES. 

B~sls-HooPES & T OWNSItND'S L IST. 

....... - Plain. C"pped. ... '"' J 
J "".-. ..... "'",kl ytic:u ..... .- 'm" 'm'" .. , ..... ,..1110. ..,o. ;"1110 ... - ---------- --, .... , .... , ... , .... ,., ..... ..... , ..... ...... 

---------------- - -
I 1 .7., I i, !.6 "50 t.< 7200 
n I ."" h i. ., 

"" 2.' "lOO 
i i 1.001 I II .. , 2100 •. , 2380 

n I 1.237 r. II 7.' 1330 .. " 00 
1 I 1.237 1 r. ., 1120 at 1220 

I I 1.414 I l< 11.9 '" 10.8 '" I. II 1.591 I. I I .. "" 14.3 700 

I II 1.591 I /, 17.3 '" 1<1 620 

I II 1.768 i I. 23.1} '" 21.1 '" , II 1.768 I II "'., 800 25.' .00 • 
I Ii 1.945 I II 31.7 '" "., '" I II 2.122 I /I 41.0 2<. "'., 270 

I I! 2.122 I II .. , ." 41.7 2<0 

I Ii "" I 1\ 55.' 180 4<, .. 
i II 2.475 I /I 61.3 155 51·' 183 
I II .. " I I 70.9 '" ".1 156 
I . 2 2828 I I 95.' I'" 87.0 115 
II , '828 II II 102.0 " M.' 100 
II 2/ <182 II II 185.1 " 123.5 81 
II 2/ &!82 II I" 156.' " I,,"' 70 
II '1 '536 II I" I,,"' 52 175.4 67 
II '1 8.889 1/ Ii, 250.0 " 237.' .. 
II , U 43 II It, 3\7.5 "I 285.7 35 
II 'I 4.597 Ii I?, 45-1.5 2!l 400.0 25 
II 'I 4.950 II II. 555.' " 500.0 '" II 31 6.303 II If! "'-7 15 625.0 16 
2 • 5.657 2 III 8\6.3 12/ 7'4.3 121 



... OAllBBIA STEIIL. 

UPSET SCREW ENDS FOR ROUND BARB. 

... 
..::. ~;;;;;;r 

I-;;-!--;;-I ...... 

J it 
I 

11 it 
11 

• • • • 

'. .. 
it " S7 .. 
il 25 .. 

" .. 
11 

85 
to 
so 
17 

•• .. • .. • \8 
'j .. 
:1 so .. , 

" '1 \8 

Lntgtho or u~ E.mdt "bove are best adapted tM UN with Tumbac:kl .. or 
otandan;t l""Clh, oU: lodl .. betwC<:Q b ........ bowoo .... pq:. MO, &Gel .nth o...ta. 
ohowa on p*p au. Lenpi ol UPKt tad. ror .. ..-lIb onIi .. ..,lI.lcbl &lid Lot 
NIlU, .!.own on pale UL ""'1 be "",IDeb then"" lban aboYc. 



OAKBlUA STEEL. , .. 
UPSET SCREW ENDS FOR ROUND BARS. 

... 
• .... ...... 

• :1 IS 

• .. • • 17 • ., " • 
11 

" • 12 

II " .. 
II u 21 .. 

" • .. 
!I ~I 

19 .. 
" 21 

• • '" • ;t 21 
8 " 8 " 
il it 

IS 

" " • !1 

• 



•• 6 OA.MBRIA STEEL. 

UPSET SOREW ENDS FOR SQUARE BARS. 

! :t 21 

t 83 

" ' 1 17 

I: 11 
:1 'j '" , .. , 

U 38 , 
" , " :1" .. 
" ' t. " 

'I 81 

:~ 
19 
22 

" 
'I 18 

!& 
.. .. ,. 

Lcn"h. <II UPR1 F~d ... bo ••• re be., adapt"" (Qr us<: with Turnbucklu of 
....... dar.! length, Ii. ;""heo bctW/een head., .... !> .... n ~ pare 810. and .. i,h Cleyisef, 
Ihown on ""~. 3-12. Unit'" <II Upoeo End. f<>r use .. i,h ordirwy Ri,h, and Lef, 
Nu", .1",w8 00 page 311. ,oay be one inch shorter tb.aD .I,., ..... 



OAMBRIA. STEEL. 387 

UPSET SOREW ENDS FOR SQUARE BARS. 

IW •• ! .... ~ ....,. h_.r 

~ 
.,. • ... u, ...... . , ..... .... .. ,. ....... 

w" .... ....... 
k . """. . .... . ... , ---- . ... 

A .. 0 ...... st·11IL ,- , ... " ... -=- .... ....-...:---, '.000 ~! 61 5.108 , 13.60 6 " it' '.2M 61 6.108 • 1·1.016 :t 20 
4.516 , 61 6.<'" 'I 15.U 20 

' h ,.". '1 6j 5.957 " 16.27 6 " 
il' 6."" 

!I II 5.957 'I 17.22 

11 

t3 
5.848 6.610 'I 18.19 " 5.641 7 7."" 'I 19.1 8 " '?, 5.941 7 7."" 'I 20.20 19 

'I ."" 1I 7 7.548 '1 21.25 

it 'I 
~fJ 

.. 56 n 0171 I! "33 " .. 91 II 8.171 23.4.& !9 
'l 7."" "" 

, 24.56 'I 20 

ii' 7.563 I! 71 '.S05 , 25.71 l! " 7.910 11 '.S05 , '"., t3 
0"6 , '.m • "''' 'I 21 

2 1 0629 ' I 71 10.706 , " ... 6 " • 9.000 

U 
71 10.706 , "'.60 'I !9 

it 9.766 • 12.087 

~ 
,.20 '1 " 10.563 • 12.743 ".92 6 21 

11.891 ' I '1 18.544 sa" 6 " 
Ii to"" ' I II 15.068 

II 
41.66 61 " 13.141 6 15.763 44.68 61 " 14.063 61 n I"" 47.82 6 t3 

15.016 61 17.572 51.05 ' I 17 

, 16000 6' 9 19.267 'I 54.40 6, 20 
~b. of U~ End. a~ are ba.t adapted for uoc ... i,h T~",budd .. or 

ltan I.ntth • ...,. inch .. bet .. een hWI, ... ho .. n OD ~MO • • nd .. i.I> Clev' .... 
ohown on P"l e M2. Lenl'h. of Up .... End. fOf uM wit ordinary Ria'ht .. , d Left 
N~ ... ohowo "'" po.'_s-tl. .... r be 0- inc.b . I>orter .ha .. . bo ..... 



( ... CAXBBIA. STEEL. 

UPSET S(JREW ENDS FOR FLAT BARS. 

1I~::J~u·~~f 
1I'W.1Io ..... .- _. 
" • - ........ ~ ... 
o.. o.. .,"" • . ...... ..... . .... ... --x- ----,.- - n-- G 

""~ ""- - -.;:li<i& •. - , .... , .... , 1 • .00 . ... :1 6 
B 1/ 

n 
.53 ... 

111 • '.0 3.719 61 11 , 
II 

'.38 4.159 7 11 
3 3" '.62 7 11 • 4.13 '.92 7 10 , 3 UO 5.0 7 10 
• .\ &00 8.719 61 121 • U '.50 4.159 7 " • 1 '.00 .. " 7 11 • 1 3 '.50 6 . .(3 7 11 

• 1 n 6.00 <" 71 11 

• 1 6.50 6.51 II 11 • 1 &00 7." 10 • 1 

H 
<6, 7." 7\ 10 • 1 7.00 ,M 7\ l~t 6 3" •. " 7 

6 , '.53 5.43 7 11 
6 1 

II 
6.00 &01 n 10

1 6 

II 
6." &" 10 

6 6." 7.55 , 
6 6" .M 7\ :1 6 7.50 "1 7\ 
6 .. ." ,." .. .. 
6 

II 
.. ." ,." . . 

6 n 6" ... 7\ 10 
6 7.50 .M 7\ , 
6 .. ... ,." .. .. 
6 .. '.00 ,." .. .. 

For dimelllion. of h.,.do con .... poodill' to dilfereot .. j~ pi .... ..,. table 01 E)', 
8a .... on p>,cm. 

Sbo ..... ' ."II!>. of boor ""nn!&sible on aCCOllnt of method of muuf •• tu .... i. 6' I)" 
center to end. • 

Th. obo..., knl''' to uK<l 00]&/0' b>. ... lin,,,, head. l~X" d ..... ou, or lea&. 
Wh"" posalb\e ltnld" of 7' are p",rened. 



OAMBBlA S'l'EEL. ... 
STEEL EYE BARS. 

li~~ t I I ~:::::::=-_~ L _____ ~ q: • 

_ S "ttl IT. . S~Q ., 

A. _ Atea of £"~''''o ronn one llead _ Plane A .... 01 Head _ AX. 

A. _ (180 + 2i') .. R' + (( R'-~) T an.' -.061l8 R',. 
360 A 4. 
2R + 2 M. UI. 3IiO _ 7. IH0&I8 _ IO. 

COS .-~. G - (A- ' .. . 05~_1I.8U8iI6- 1o. 

'11<1\10" ... " ... .. _.0._.. U4i\mll ~ if 
.w.... DO...... _Oft • !IootiouI U. " Ju .. , ..... CCtor 
Tlolck-. . f W. ~ 1M ..... Li.. fI. Iyt ~.u.t t. 

i::d~~I ::~"~hO~~I~~::~·:·;·:"::·~ I~~~~~"~"'~~ --A-- --T-- E D tllatilloiyof G 

~ ~ I..... lacM. kr, 1"-

-l-I -.-. - II ~ r :11 

! ii :: ~t 
4 il 01 w 17j • "I 5 .. 21 
01 11 .. rn , III 01 87 ~ 20 
Ii 12 5 0' U 
Ii I 13 6 " 27l 
51101 7 w 32 
6 i 13l Ii .. 211 

',' "\''' ., 6 Iii 7 " 311 
7 U Iii! Ii oI0 J' 28 
1 ,* 17 7 " 32 

~1~~ ~I:: ~t 
8 1 19 8 " 3Ii 

;:i~1 ~: = 
9 1 22 10 " •. 

10 I U l()i .. .. 
ne oi ... or bud ,iYal •• he ... e of die. The .i ... of nnlOh ... ha will Oftr7Un 

.hi •• bou. I". Eye B ... on: Hydn.g1i~ ~·orl...:l without 'he oddltlon 0( n ... _ 

.... _I and wi,hou' ",",kleo or weld.. i 'he head. 011 Eye Ba ...... fi.u.M<t or 
tho Mme .bi<:kn_" T ..... body 0( bar. 



3'0 OAMBRIA STEEL. 

TURNBUCKLES. 

PRESSED WROUGHT IRON. 

Till: CL£VI:LAND CITY Foa.olt AND IIlON Co. 

Dhn .. " .. lo1l8 of Uar. 

~~~ 
, ; ,j! 
:~ ,. 11\ 

:1 " '" : :: If I' 
1 "11: 
IH " 2 
2n " 2~ 

~ .. 2,\ 

:il . '" , 
• , 

~and U 

U" II , :§ " l}i 
I .. 1,\ , 
1 .... .. l}i 

IS .. ttl 

hi .. l~ 
2 .. 2n 

m 
~ iJ: 

E • u G 

S .... ndard Len;tbt.~. 9,l2, lIi,l8, 21, 00, 48 ODd 72 iDCh~ between head. (A) ror 
.1L li ..... 
~h. ofUpK' End •• how .. 00 pal" 3M to 337 induli .... .... 'h_ bu. adapted I , 

fer...., "ith 'l'unlbuckl<. of Standa...:! Len~,h .... • bove. I : 
Dimensions E, ~\ G ..... It d.p<nd upon . be lpecl6ea.jDDII or tbe Ban .n,b I ~ 

whi<:b ,he T"",buc", .. llre'O be uoed. 
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RIGHT AND LEFT NUTS. 
~---G--~ 

JCj Q Q lai ~ 
f.o- ---- b-----....; M\Y'! IO-"l'-o! 

- 0( Woo( .. OMIR\ s.r':.. UpooI. ...... &ilIOn...... "L nr.4. i!.. OM IlL e 
11 """'j) - A- - A- ---y;- - T - --w- .... 
l.u-. lO*ii. ~ 1JIOl-. I.... I.... I...-.,.. ......... - t'.fZ --------

\:,:1 11 P ':d ~ ~ "d 1\ II lllfh jl il i 
6 I wIt. Jl " it 7 2 'ij: 11 "jU lh t 7 2 11 :,1 1 t 'n " I; 7~ 2n 2 16 

If. " Ii !fr "It\- ~* ; ~ , ':11. " Iff ll 8 8 9t 28 
H, ' '''lI 'h "'I 'I 8 12 81 
ij 6 : "I :, " tH ~' 8 : ~ !! ',I 6 1 . "2 1 9 11 16 " 

U 'I 2h -'I' :::~ 'I :.1 21 e 
, 'I~ 2j 10 't 26." '/ 6 "2, lOt 3 6 32 81 
',- 7 11 3 5:1 38! 97i '! 3 2 i t1 ~ 3. 45 116 
, 7 3t 12 ' h 681 138 

•• w 

II :.\ t " 1\ ~ "lr" ij , 
1111 

I "1\ I ,81 ',,' 

:1 1 i 6 t " In " H 

" 
', j "Ih l,~ "'I 'I ,~ , 

lif ,,'l j 6 111 " Ii t n 
6 i->: • _ I " III 10 2t\ 

2 5 if "I,... t 10 2/r 3 
For DctaJl$ of UpKl Ends, _ P"-IlU 331 1o '&f/ I""lu.i •• , 

• • , , 
8 
8 , , 

, , 
" 16 
21 
21 

" " 
u nllll of UpKl Endo for Uk willi R!Jhl and Lor. Nuts ",ay be .... d • .,...lnc:b 

IOI>ort.r Ib.a/I lb. dimeaa!oot (iftD In colutnn" G" abo..." 
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Blamelell' of rln In J:l1cbell. 

~ 
.. ~ ... . . 

. ' . 

.-

~.-7 ~.~~~""'1':;" I I' ' .,.j ' r-,-';:'~.j-
. ~. 11i I 
.' . 

: -1. ~--\ ... 
~"'r=.,.""~. BUTTON HEADS. ~_ 

Ho!pt oI'Hud _I. X Dilmetct 01 RI.u. lladlul of H _ " ia,nd .... 01 
Rlnt + n". 

COUNTERSUNK HEADS. 
DIameter 01' Cooattmll>k H"4 .. ",0 .. Ratto. H..d. .4. .. 100 01' c-.... .... in .. _ 

JO". , .. 'priaf C~ fur RI_ Head • .uo.. 101' Helaw" rouow.; ~"for 
"" nnu. " .. rCll' W' ri-.. All d~ iD 1DcbM. 



CAMBBIA STEEr.. a •• 

LENGTH OF RIVETS REQUIRED FOR VARIOUS 
GRIPS INCLUDING AMOUNT NEOESSARY 

"' ~G,,;:;;:'ORMONE~READ.-jj 
r; ~i ". ;;;<ii~.J 

Length oJ 
,"por. Dlailleter of' KI",et III Inchell • 

••• ~_~~~~L i" ~ 1i" 

I ~ I ~ I ~ I ~ I ~ I ~ I ~ I ~ 



... CA.Ml3RIA STEEL. 

BRIDGE PINS, NUTS AND PILOT NUTS. 

i\ n , :"JIQ~r-Jm , 
inn· B 

All Th......dJ; 8 po' Incb • ... "" ..... . - ... D= .. . --. • .... .... - .... ,...... .. .. t. .. .. ~ .-..... D • A 0 . .,. .... , .... ,- , .... , .... ..... 
'IS , 

!~ 
, , D+ . 

'" 
, 

~~ 
.• + • , , , .. + 1 • 

ill 
, • , :: t ! ; , , , , , , 

:~ • :: ::: ~ ! • , , • 
lil 

, 
~ • • :: ::: ~ ; , • • , 

:~ :: ::: 1 : • , 
~ • III , , " + 1 • • , , " + • • :l! " + 1 • • • y + 1 • 

III 
, • • .. + 1 • , • • :: t! : • • III , • • • , .. + 1 I 

~ • , •• :: t ; : • , • • ;~ 11 " + 1 • , . • .. + 1 • 

An;;;: 1." C>lc:eM tor each eye bat puked on .M pi ... 

OOLD ROLLED STEEL COTTER PINS. 

y¢ 
\0\ Ip 

ID I ' '" : '" I" , 1-' I'; '" I I" I'· .. ::4 1 p , 
'" '" I ,> '" 

, 
I'" ," '" I' I'" '. IAI ~ I ' > " I ' > " " " " " Yo 

~ . i 0 
, ~ I - , 

" " • " " > " I ' " I" '. 1'-I '11 '. I" I" ~I I" I" '" 1'" •• 
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D _ G /.". _ N ~". 

COUNTER AND LATERAL RODS. _ ... _@ SOLID OR UPSET EYES. @:-T 
':p 0 <", ' I ~! $ H 

...l:,-- ROUNO SARS. · SQUARE BARS. ___ t.. 

~ Di&mtIw JHA.oter W. Sid. or DIamNr 0iaDI1N' U4 

:. rtir:r"' ot~ ':: ~ of~ .t~ ri':' 
- A- ~ - -,,-- ----x- --.-- --D- -
~ f"'" I ..... t ..... I .... ~f ..... f ..... 

:~~ :~ T~ }~ l~~ i~ ~ -U~ 'I ~ l4 ~}il ~ ~16~ I 5 r.18~ 1 5X 318 
1 5XS~1 e~316~ 
1 ~'" 3 18~ l(~ 6 3~~" 1 6 3V211;f1 6 316X 
I 6 3§19~ 2 6~ 3 IlIYs 

'm~1/. iti ! *~ ~2 ~~ ! . ~Us m 4 2ZN28422)1 
2842:;.>10 8 4 21 
2'18 4Z-1

1
8 419~ 

. 8 4 2Z~1 ~ ... " .. .. 1 6 8 23 
. . . . . . I . ~ 

......•. 1 !~." . . . . . . 3' 2 
• .. .. .. 1 4 2 18 



8 48 CAMBRIA STEEL 

COUNTER AND LATERAL RODS. 

LOOP WELDED EVES. 

f~ ~:A 
~ 

~. ,--! i.-x 
Addi,lGll&11""ilh orbo.. beyo<>d cent •• 0( pl~ ~"Ir<d '0 makc eye ror oqU&n: or 

roul>d ba ... 

.... w D IQ.uet c r OCPJI1 h t :lnchell • .... .... ..... " 1_' ' X '" l~ • 'X ,~ 2% 1_'_ aX 

! 

U ~l 
71 81 9! IO! 'ij :H ISl I< 15 

I 8 9 10 10 11 IS I<! 15! 
81 ' ! IO! "I 

, 131 I< " " . ... 8 9 10 10 " " " '" 151 "! , .... 8! 9! 10

1 "I Ju 
IS! " 15 " "I a 

.... ... 10 10 " 13 "! 15! "! " .... ... 101 " 12 " I< 15 " "I " .... ... . . . . " 12 18 I<! 15! "! "I " 
11 

. ... ... . .... 121 "I .. 15 " "I "I IS! .... .... .... .... 18 I<! 15! "I 17 " 19 .... .... .... .... I< 15 " "I " " " .... .... .... ... . .... 15! "I 171 "I 19 " 2 .... .... .... .... .... " "1 'ij 181 191 OIl 
2j .... ... . .... .... . . .. . ... 17 18 19

1 ~f 
21 

~ 
.... .... .... ... . .... .... " 18 19 211 .... .... . ... .... .... .. . .... , 01 22 

ij .... .... .... . ... .... .... . ... 191 "I 211 221 .... .... .... .... .... . . . . .... . ... "I =1 ~f ... . . ... .... .... ... . . ... .... . ... 21 .... . ... .... .... .... . ... . ... .. . . ... , .... .... .... .... .... .... .... .... . ... 231 gj 'I .... .... .... .... .... . .. . .... .... . ... .... 
'l .... .. .. .... .. .. .. .. .... . ... ... . .... 
Lon"h In !new beyond cen ••• of pin requi~ 10 room one . ye _ X. 

A A _ Side or 0 ........ . oIllu. 
fo •• u .... : When '2 - or < 1 0 _ {)iamet.,. or Pin. 

X _ !l.7 {O + AJ + 1 Lm"h 01 barlnclUd!n~mount required 
A ,or ... mone.y~ _ E_ C+ x.. 

Whu '2 > 1 A 
X -!l.7[O+Al+'2 



OAKllBIA. B'l'JllCL. 347 

COUNTER AND LATERAL RODS. 
LOOP WELDED EYES. 

II.-x ¥-~ . ,~ 
Addldoulle"l.h or bar beyond ccn.u 01 (lIn """1ulrod.o mab "l'" ror oq ...... or 

,.,..nd bar .. 

~ 
nlB_eter o~ Pin In InchclII. 

." ." • .,. .,. .,. • ." ." I "" • 

I " "I 
18

1 
191 101 !II 

ffim ~t "I 17 19 10 !I .. 
" 17 19 101 'II In 17 18 10 'I " "I 

I 
l~ 

18

1 
191 101 

~I ~I ~I ~t 
26 <I 

it 
I' 20 ' I 26! <II 

18 I' 101 'II <I 28 
I' 20 'I " "I 271 281 

II 
1'1 201 'II "I 

~l ~j " <I 28 

~I 20 'I " =1 
"I <II 

at 101 'II "I " 27 " 'I " "I "I "I "I , .11 "I ~t l!l " 27 " ~l HI ill s " " "I 271 "I 
"I "I "I ~I " " 30 'I 
" " " ", "I "I 801 

H 
"I " I "I 

*i ru ~I " 
30 81 " ru 

.. " " ~l 
301 'II "I "I "I 261 'I " 83 

"/ 26 27 " 811 "I "I 

~I 
35 

I" 
. 351 

~I I ~I 
Por .ddk'-I:;J' ':'ls:...nd to rona "plOt _d.1Od delall. 01 ......... tcbleo of ur,:: Eack'!:'rel .0 i.,lusi.e. 

Of: det.oi" 01 ..... t-.!tleo. see I"'i''' uo. 
,. .... ""' .... or klpc.1Od Left Nut .. ..,. ... ,,111. 
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STANDARD STEEL WIRE NAn..S AND SPIKES . 

.... 
M •• • 
&d ••• 
7d ••• 
8d •• • .... 

1M .. 
12<1 •• 
llid .•• 
20d ... 
lIOd ••• .., .. .., .. .., .. 

~d ••. 
6d ••• '" .. 7d .•. 
8d ••• 
~ .. . 

1M • • 
12<1 • •• 
1M ••. 
." .. ... .. 
4Od. ••• 
6OrI. • • • "'" .. 

.iIi <; 

.", " .,. 
" .~, " .'" ~ ... " ... • 

i I 



.. 
,~ 

,h 
• • • • , 
• • '" n 

" " " " " " " 

CAMBRIA STEEL. • •• 
MIBOELLANEOU8 STEEL WIRE NAlLS. 

Appro.i""..e Number I*' POOl"" • 



300 CAllBRlA 8TJlEL. 

CUT STEEL NAILS AND SPIKES. 

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

" , ,~ .. n" 
M '" .00 .. ... 
'" '" "" '" roo '" .. '" n, '" '"' .. '" .. , " . '" '" '" '" " '" 

», 00 '" '''' .. .. ,~ 88 .. '" '" " .. '" " " '" "" .. 
'" • 00 " ". .. ., 
"" ." .. " " " " ... .~ .. " " " '" " '" • " " " 88 " " '" ." " '" . " .. " · · .. . u 

'" • " · · · ., • 
'" ." " . · " . '" ... • • .. • 

'" · . · ." , . • - "". ..... .... -n ....... ""Orl, - ....... 
, .. & Boml ...... ... .... 

----------- -- ----- -
" '" · " 1462 

" .. " 
,m 

" roo · .. , 
"" oro 

" , '" M' M ' J< .. '" ' J< '" '" ". '" '" .. .. .~ ,., ... "" . " '" " .... .... ..... 
" '" '" '" '" ._-----.. '" · , .. n' 
" 

, · ., 
'" " '" · " .. .. '" .. " " .. '" . .. " " "" • · . " .. .. 

'" ." · . .. .. .. " '" '" · . '" 



OAMBRIA STEEL. SO> 

SQUARE BOAT SPIKES. 
Appro.lm.1e Number In • K.,. of 200 Pouadt. 

... l,ength of 8plke-I n('!h e •. 

""- • • • , 7 , • ,. 11 " .. 10 
--- - ----- - - - - -- - - - - -

" "'"' ~~ "'"' "'" 
" 100) "Ol 

,,., 11i5 '" ... 
" "'" '''' o. .. "" .. '" m 
;, . .. .. . . . .. "" '" ... ... "" 

,., 

" .. . .. .. '"' r" '" ... n, '" ~, 

" ... .. .. ... .. '" '" '" .. '00 '" 
,., 

RAILROAD SPIKES. 

....... Qau.ti11 of lpIk_ p!O' 1lilI tl "' ...... .. .... IiiD(Io ~ !\liS !oil. c.1o t. 

U_JIool. IUlbor I*" Ies: , a,w. .... fit. ""PI,... fori ..... ......... ...... ..... '" 
5~X" .., 

"" '" 75 \0 100 

6).iXh '" "'" "" 
.... " , X;' .. "m ~ "' .. " , xl< ... ... 23~" .... '" 'XxX .." ,.,. 

" 00 " .. 
, • xl< roo = "" Z;;" .. 

'~Xn '" 3110 .. " "' .. .. 
• X;' '''' "" H~ " .. .. 
3XX{. .. "" U 16 .. '" • xl< ,,., ..., "J, 16 .. " 3j( X " noo lifO , 16 .. .. , Xl< '''' 1710 ." 11" '" 2).iX % "'" '''' ~" 

... .. 
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OAMBRIA 6TEEL. 

MANUFACTURERS'STANDARD 
SPEOIFIOATIONS. 

RKVISK O TO FKIIRUARY 6. 1903. 

STRUOTURAL STEEL. 

PROCESS OF MAHUFACTliRE. 

..8 

1. Steel rna, be made b, either the Open·hear th or Bessemer 

P'~ 

TESTtHG AHD tH SPECTIOH. 

1. All testa and ill$pectiola shall be made at the pl:u:e or manufac­
ture prior to shipment. 

TEST PIECES. 

8. The tensile strength, limit of elasticity and duct ility, shall be de­
termined from. standard test piece eut from the finbhed materiloi. 
The standard shape of the ttst piece for sheared plates shall be as 
shown by the following sketch : 

,,;> 
Abou~.l ~~11e1 ~etlo~_ 
I r'-o i Not lea than " Jf I L I! r ! . .. t ·1 1+' 
L X44"i'-l- ltEt.". - i 
··----~--------About .. I_ _ ___ _ 

PIece 10 be lbe .. me thkr.- a.lhe plate. 

On tests cut from other material the test pie<:e may be either the 
same as for sheared plates. or it may be planed or turned p;r.rallel 
throughout its entire length, .nd in.11 cases where po5Sible, two op­
posite sides of the test pie<:e aha ll be the rolled surfues. The elon­
gation ,h.n be measured on .n original length of 8 inches, ex~ert as 
modified in sect ion 12 paragl1lph c. R ivet rounds and small bars 
'hall be tested of full sit~ III rolled. 

Two test pieces shall be taken from each melt or blow of 
finished material , one for tension and one for bending, tut in cue 
either test develops lIall's, or the tensi le test piece break.J outside of 
the middle third of its gauged length, it may be di$Carded and another 
tC!il piece substituted therefor. 



... CA.KlJRI..&. 8TEEL. 

ANNEALED TEST PIEC£t • 

.. Material which Is to) be UJed without anneal ini or further treat· 
ment ,hall be tested in the condit ion in which it comes {rom the roll •. 
W hen material is to be annealed or otherwise treated before use, the 
.pecimen representing lucb material $ha.l1 be .imilarly treated hefore 
leWD&:. 

MARKIHO. 

S. Enry linished pi~e of 11«1 ,haJJ be .tamped wilh the blow or 
melt number, and $Ieel (or pins ,ball have the hlow or melt number 
II.mped on the ends. Rivet and lacing Iteel, and ,man pieces Corpin 
platet and .tjffeners, may be .hipped in bundles l eeurely wired 
logether, with the blow or melt number on a mctall~ attached. 

FINISH. 

&. }1nished ban .hall be ( ree ( rom injurioUJ 5e&1'M, lb.". or crscb, 
and haye .. workmanlike fiDUh. 

CHEMICAL PROPEATIE .. 

1(/, Sled (or Build inga, 
Train Sheds, 
Hiihway Bridges and 

aimilar dructures. 

} Muim.m P""'ph.~.10 P" " ••. 

f Maximum Ph~phoru •. 08 per cent. 76. Sl~l for 
Rai lway Bridp 

PHYSICAL "ROPERTIEI. 

8. St ructural St~1 Ihall be of three wades, RIVET, RAil WAV 
BliDeK and MI!.DIUM. 

RIVET STEEL 

9. Ultimate strength, .a.000 10 68,000 PJun1s per aquarc inch. 
Elastic Illl'it, not less than one·halfthc ultimate It rcnl;th. 

. 1.'00,000 
I'crcent:l£e of elongatiOn, Ultimate It~nl:lh' 

Bending te!l, 180 de;:rees flat 011 itself, without fracture on outside 
of bent portion. 



OAldBRIA. STEEL. 

'TEEL fOR RALLWAY BRLDGES, 

10. Ultimate strength, Sri,OIIO to 65,000 pounds per square inch, 
Elastic limit, not less than one-half the ultimate strength. 

P C I . 1,400,000 
ercentage 0 e ongatlon, Ultimate strength' 

s •• 

Bending test, ISO degrees to a diameter equal to thickness oC piece 
tested, without Cracture on outside of bent portion. 

MEDIUM STEEL. 

It. Ultimate strength, 60,000 to 70,000 pounds per .quare inch. 
Elastic limit, not less than one-half the ultimate strenc:th. 

. 1,.1,00,000 
Percentage of elongation, Ultimate strength' 

Bending teot, 180 degrees to a diameter e<]ual to thickness of piece 
tested, without fracture ou outside oC bent portion. 

MODIFICATIONS LN ELONGATION FOR THIN ANO 
THICK MATERIAL. 

12. For material less than h inch, and more than i irch in thick­
ness, the following modi6calioD.$ shall be made in the requirements 
for elongation, 

D. For each increase of f inch in thickness above f inch, a deduc· 
tion of I per cent. shall be made from the speCified elongation, except 
that the minimum elongation shall be 20 per cent. for eye-bar mate· 
rial and 18 per cent. for other litructural material. 

6. For each decrease of fr inch in thicknes, Lelow h inch, II. de· 
duction of 2t per cent. shal l be made from the specified elongation. 

c. In rounds of t inch or less in diamcter, the elongation shall be 
measured in :l. length equal to eight times the diameter of &cction 

tested. 
d. For pins made from any of the before·mentioned grades of 

steel, the required elongation shall be 5 per cent. less than that speci· 
fied for each grade, as determined on a test piece, the center of which 
,hall be one inch from the surface of the bar. 

VARLATLON LN WEIGHT. 

18. The variation in cross·section or weight of more than 2i per 
cent. from that .peeified will be sufficient cause for rejection, CIcept 
in the cue of $heared plates which will be covered by Ihe following 
permi$Sible variatioD.$: 



r . ,. OAMSllIA STEEL . 

o. Plates 12l pounds per square foot or he:.."ier, up to 100 inches 
wide. when ordered 10 weight, shall not average more than l!l per 
ceot. variation abon~ or Il! peT cent. below the theoretical weight. 
When 100 incht$ wide and over, Ii per cent. above or 5 per cent. below 
the theoret ical weight. 

IJ. Plates under 121 pounds per square foot when ordered 10 weight, 
shall not average :l. greater variation than the following: 

Up to 75 inches wide, 2t per cent. above or 2t per cent. below Ihe 
theoret ical weight. 75 inches wide up to 100 inches wide, 5 per cent. 
.bove or 3 per cent. below the theoretical weight. When 100 inches 
wide and over, 10 per cent. above or 3 per cent. below Ihe theoretical 
weight. 

". For all plates ordered to gauge, there will be permitted :m 
average excess of weight over that corresponding to the dimensions 
on the order equal ill amount to that specified in the following table: 

TABLE OF ALLOWANCES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WHEN 

ORDERED TO GAUGE. 
PLATES WILL BE CONSIDERED UP TO GAUGE If MEASURING NOT 

OVER tl. INCH LESS THAN THE OIlDEIIED GAUGE. 
THE WEIGHT Of 1 CUBIC tNCH Of ROLLED STEEL IS ASSUMEG 

TO BE 0.2833 POUND. 

PLATU tIt AND OVI'1t IN TIIICKNESS. 

mcuas01 "1m or PlJ.TL 
,un. D,Io~I~bt. 'IS 10 tOO IIIdoea. h 100 10 tIS I .... Onr IISIIIC~ ... ... .. , .... , .... , '" .. , 
t 

10 " 18 .. 
8 12 16 .. 
7 10 13 17 
6 8 10 13 
6 7 , 12 

1. ' 1 61 81 II 

Over J • 6 8 10 
'1 6 'I • 

PLATt:!; UNOI!:R. til IN THICKNESS. 

mruB or PlJ.TL WlD'fI 0' PUTL ,... tr,t.!oOIW ... 50 \0 70 l!oWL 0..70 r..Ho. .... , "' .. , .... , 
~uPtO-h 10 " " " 1. 81 "I 17 
Ir .. t 7 10 " , 
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STRUQTURAL OAST moNo 
t. Except when chilled iron is ~pecified, al! castings shall he tough 

gray iron, free from injurious cold-shuts or blow-holes, true to pattern, 
and of a workmanlike finish. Sample piecCII, one inch square, cast 
from the same heat of metal in sand moulds, shal! be capable of sus­
taining on a clear span of 4 feet 8 inches, a central load of /iOO pounds 
when tested in the rough bar. 

SPECIAL OPEN-HEARTH PLATE AND 
RIVET STEEL. 

TESTING AND INSPECTION. 

\. All tests and inspect ions shall be made at the place of manufac­
ture prior to shipment. 

TEST PIECF.S. 

2. The tensile strength, limit of elasticity and ductility, shall he dc­
tennined from a standard test pic£e cut from Ihe fin i5hed material. 
T he standard shape of the test piece {or shear .. d plates shall be as 
shown by the following sketch: 

On tests cut from other material the lest piece may be either the 
same as (or sheared plates, or it may be planed or turned parallel 
throughout its ent ire length, and in all cases where possible, two op· 
posite sides o( the test piece shall be the rolled surfaces. The elon­
gation shall be measured on an original Jength of 8 inches, except as 
modified in section 12 paragraph (. Rivet rounds and small bars 
shall be tested of full size as rolled. 

Four test pieces shall be taken from each melt of fin ished material, 
two (or tension and two for bending ; but in case either test develops 
flaws, or the tens ile test piece breaks outside of the middle third of 
its gauged length, it may be discarded aud another test piece substi­
tuted the refor. 
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ANNEALED TEST Pl ECES. 

8. Material whieh is to be used without annealing or (Ilrther treal· 
men! shall be tested in the condition in whkh it comes from the rolls. 
When material is to be annealed or otherwise treated before usc, the 
specimen representing such material shall be similarly treated before 
testing_ I 

MARXING. 

40. Every finished piece of steel shall be stamped with the melt num­
ber. Rivet. steel may be shipped in bundles s/X:urely wired leg-ether, 
with the melt number on 11 metal tag atlaehed. 

FINISH. 

5. All plates shall be free (rom injudous urfaee derects aud have 
a workmanlike finbh. 

CHEMICAL PROPERTIES. 

Ga. Flange or Boiler 
Steel 

66. Extra Sort and 
Fire Box Steel. 

I Maximum Phosphorus .06 pcr cent. 
f " Sulphur .G4 " 
l .. Phosphorus ,04. " 
r .. Sulphur .04. .. 

PHYSICAL PROPERTIES. 

7. Special Open-hearth Plate and Rivet Steet 'hall be or three 
grades, EXTRA SoFT, FIRE Box and FLANGK Of BOILER STEEL. 

EXTRA 80FT tTEEL. 

S. Ultimate strength, ~,OOO to 56,000 pounds per tqllare inch. 
Elastic limit, not less than one·half the ultimate streugth. 
Elongation, 28 per cent. 
Cold and Quench bends, 180 degrees flat on itself, without fracture 

on olltside of bent portion. 

FIRE BOX SHU. 

9. Ult imate stl'ength, 52,000 to 62,000 pounds per square inch. 
Elastic limit, not less than one·half the ultimate strength. 
Elongation, 26 per cent. 
Cold I,lld Quetlch bends, 180 degrees Hat on i!&clf, without fracture 

on outside of bent portion. 



FLANGE 01'1 aOILEft lTEEL 

It). Ultimate ,trength. 65.000 to 1!li,000 pounds per square loch. 
Elast.ic limit. not Ie$$ than Onc·ha1r the ultimate streDrth. 
Elongation, 25 per cenl. 

••• 

Cold and Quench bend., 180 dCI:Tcea flat on itself, without fracture 
on outsido oC bent portion. 

SOILEI!: R'VET lTEEL. 

II. Sted (or boiler rivets lhall be maNt of the ext,. 10ft pde 
specified in pat'Iil'llph No. 8. 

MODIFlCATIONS.1II ELONCATION fOR THIN AND 
THICK MATElilIAL. 

12. For material Ic:ss than h inch. and more than f Inch In thick. 
nCS5. the (ollo"io, modific.tions shall be made In the requirement. 
( Of elongation ; 

if. For each Increase 0(; incb in thickness above finch, & dedllc­
lion of t per cent. shall be made from the specified elongation. 

6, For oath decrease of ./J ioch in thickness below -It Inch, a de­
duction of 2i per cent. shall be made (rom the .pedfied elongalion. 

r. In rounda oC t inch Of less in diameter, the eiollplion shall bc 
meuured ill. a len~h eqllal to eie:ht time. the diameter of Kction 
te.tcd. 

VARIATION IN WEIGHT. 

13. The yvation ill. crws-lCd.ion or wele;ht o( more than I!i per 
cent. (rom that Ipcci6cd will be lufficient ca.II5e for rejection, CIcept 
in the QUe of IhClLrcd plate. which will be covered by the following 
permissible variation!: 

a. PllLtct tIli pollnds per tqlW'e (oot or hClLv ier, lip to 100 inches 
wide, ",hen ordered to weight, ,hall not avenge more than 2i per 
cent. variation above or 2i per cent. below the Ihcorctica.J wcigh:' 
Whcn t OO behe. wide Uld over, 5 per cenl. above or 5 per cenl. 
below the thcoretica.J weie:ht. 
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•• I'hues under t2t pounds per $<Iua.e fool, when ordered 10 
weight, .hall not Ilvcr:lgc a greater vlUialion Ihao the following: 

Up to 75 inche! wide, 2l per cent. above or 21 per cenl. below 
the theoretical weight. 75 inches wide up to t OO inches wide, 5 per 
cent. above or 3 pcr ccnt. klow the theoretical weight. When 100 
inches wide and over, 10 per cenl. above or S pcr cent. below the 
theoretical weight. 

~. For all plates ordered 10 gauge there will be permitted an aver-
a~ excess o r weight over that corresponding to the dimcn~ions on 
Ihe order equal in amount 10 that specified in the tollowing table: 

TABLE OF ALLOWANOES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WHEN 

ORDERED TO GAUGE. 

PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURING NOT 
OVER ,h IfilCH LESS THAN THE ORDERED GAUGE. 

T HE WEIGHT OF ONE CUBIC INCH OF ROLLED STEEL It ASSUMED 
TO BE 0.2888 POUND. 

1'1.,\TES i" AND OVI!.R IN T IIICKNIISS. 

l'IlCIJIS8 or YlJ'J'IlI ru.fl. 
PUrL 11,.751 __ jllOlCitl._ I)r.- 100 ,"lIS Iu. 0_ 115 looM&. "". '" ,." .... , .. .. , .... , 

), to " 18 .. 
8 " " .. 

{. 7 to " 17 , 8 10 18 , 7 , 
" n ' I ' I 81 11 

Over t , , 8 10 
'1 • 'I • 

PI.,\TF.S USDlt R in IS TJIlCKS£$S. 

-
mcn:. 01 ILltl. YmI or tun. .... II, .50 r..MI. W.'lOI ..... ........... .... , .. .. , .... , 
~uptoh 10 15 10 
1 .. h 81 

I "I 17 
n " I 7 to " 
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WOODEN BEAMS AND COLUMNS. 

The results of a series of studies of wooden beams and columns of 
various kinds of American timber are contained in the l'roceedings of 
the Fifth Annual Convention of the Association of Railway Superin_ 
tendents of Bridges and Buildings, October, 1895, at which the Com· 
mittee on Strength of Bridge and Trestle Timbers presented a report, 
portions of which have been used in prep,ning certain of the tables 
on the following pages, but as noted thereon the arrangement and 
values in many cases have been modified by later information from 
various sources. 

The publications of the Forestry Division of the United States De­
partment of Agriculture, Bulletins Nos. 8 and 1!, and Circular No. 15, 
contain reports of tests of American woods, and deductions drawn 
therefrom. Extracts and tables from these reports are given on the 
foll owing pages. 

The tables of safe 10.,d5 for wooden heams and tables of strength 
of wooden columus given all the following pages have been specially 
calcuhlled for this book, using the information reJ,,=ding the proper· 
ties of the various spccio!S contai,,~'(l ill the reports alxwe referred to, 
ns modi tied ill some cases Ly later data. 

E XPLANATIOS 01' Tilt: TAIII.ES 0 ... SAFE LoAns IS l'ousDS, UNI· 

FOUtLY DISTRIBUTIW .·OR RItCTANGULAR WOOIJItN BItAMS 

ONE I NCII THtCK, l'AGES 370 TO m INCLUSIVE. 

Genera/. 

For convenience in use, three of these tables have been pl'epared, 
from which the safe loads of the various species can be obtained, 
either directly or by proportion as stated in the footnotes. 

T he values gi"en in the tables are the safe loads ill pounds uni· 
formly distributed, including the weight of the beam itself, for rectan· 
gular beams one inch thick for spans rroln four to forty feet Ilnd for 
depths from four to twenty·four inches. The safe load for a beam of 
any thickness may be found by multiplying the values given in the 
tables by the thickness of the beam in inches. 

T he last column of each of the three Tables of Safe Loads fo r Rec· 
t'mgular Wooden Beams gives a coefficient of deflection, by means of 
which the deflection for any beam may be obtained, corresponding to 
the given span alld SlIfe load, by dividing the coefficient by the depth 
of the beam in inches, which will give approximately tbe deflectioll 
in inchea under the given conditioM. 
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In each table the de!lectioD coefficient is given for only one species 
of .... 0tJ0d, as shown, but Ihe deftections (or other species may be ob­
tained from these by proportion as explained hereafter. 

For the reason that wood lIas no well-defined limit or modulul or 
elasticity the deflections obtained by the use or the coefficient!; arc 
only approximate and will vary, according to the moisture contcnt of 
the wood and the character of the loading. The dcRections thUI OD­
tlined arc, I~crcrore, useful only as a general indication of the amount 
of bending to be upected under the given conditions and are not 
cud as in :he case of matl'riab li1.:e steel, wbich has • well.dcfined 
limit and modulus or elasticity,. 

The sale loads for other species of woods Ibno those stated in Ihc 
beadings of the tables may be obtained from those given, by direct 
proportion, dependent upon the ratio of their allowable uni t 5tr~ as 
compared with tbat for which the table is figured, as ,,&led ill the foot· 
nole5 1.1 the bottom of the tables. 

.. No-n..-" A ... n. or ltool., ""der1ak ... 0.1 Ib eor. .... of Forestry at c-n 
Unlnrs/ly,_lo d""'O<IIlta"'lha •••• least \ ....... 1( ........... 00<1 •• delinil. clullc 
Hml. for &IIYpanic .. tu pl_ .&IIb. ..... Iy .ho"n, ~"" ,Ihal II col"cide. ... lIb Ih. 
Ih.orc.l<;ally calcDI ... d "lutl. 1I",lt upon Ih. b&su or ."",praII"D 1 ... 1.1 .... d !hIlt 
o.pplkatlOll, .cc~rdilli' 10 Neely'. (ormul .. ,. 

EXPU.NAT10~ 0 .. TIIK TA'L~ 0 .. SAF~ LoAOi 1'0. RItCTANGUUI. 

BKAMS 0 .. 'Vll1T~ PtNE, CI:OAr.. SPII.UC.I. or. 

EAST&RN I'll.. 

The value. for the various Ipedes of 10"00<11, which .... e Included in 
this table are calculated for an allo .... able fibre stress, for Bexure, of 
700 pounds per square inch. 

The deHection coefficients .... e given for white pine, and arc bt.sed 
upon I. modulus of eluticityof 1 000 000 poumlJ per aquare inch. 

The lower dotted line crossin: the table indicatel the limits of Spanl 

for which the deHcetion wi\( uceed TIT ot the lpan tor the kind of 
wood for .".hich the deflcetion coefficient is given. For &pan.!I below 
the line Ihe sate loads given in the tables will produce a deflection 
greater than m of the span, while those above the line wil l prod,,,e 
less than this, which is the u&uallimit of deflection in order to prevent 
cracking of plastered ccilings. Similarly, the upper dotted line indio 
catel the limit of deflection for the kind of wood lor which the deflec­
lion coefficient is :lveo, c:orrespondin: to a modulea of elasticity or 



OAMBRIA STEEL. . .. 
600 000 pounds JX'r .square inch, which should be considered in case! 
where the deflection should be more dosely limited. 

The coefficients of deflection for Cedar corresponding to modlili of 
700 000 and 850 000 may be obtained by mllitiplying those of the 
table by J~ and ¥ respectively, and for Spruce and Eastern Fir cor. 
responding to moduli of 1200 OIJO and 600 000 by multiplying those of 
the table by t and , respectively. 

The full ~ig.zag: line in the table gives the limits of the safe ioodl 
corrt$ponding to the allowable shearing stress along tbe neutral axis 
of the beam. The sare loads above the line, which are based upon 
the extreme fibre strains, will produce shearing stresses along the 
uis or with the grain in ex~ of that allowable, which, in the case 
of White Pine and the other woods of this table, is 100 pounds per 
square inch. 

The position of this line, which indicates the limit of safe loads for 
,"hearing along the neutral uis, was determined by the aid of the 
fol!o~ini formula: 

in which 

,,,., 
W=-. 

W = safe load in pounds unifomJy distributed. 
d = depth of beam in i n~hes. 
b = breadth of beam in inches. 
• = allowable shear in the direction of the crain in pounds pet' 

square inch. 

EXI'LANATION OF Till. TABLI. OF SArI. LoAllS 1'01. RECTANGULAI. 

BEAlIS 07 SHORT·LEAF YELLOW Pun:. 

The table is ealculat~ for lUI allowable fibre stress, for flexnre, of 
1 000 pounds per square inch. 

The defl~etion coefficients are figured for a modulus or elasticity or 
t 200 000 pounds per square inch, ,but may be used for other moduli. 
after obtaining the corresponding coefficients by proportion as hereto· 
fore explained. 

The lower dolled line across the table indicates the limits of spans 
for which the safe load will produce deflections greater than Tn- of 
the length of the beam. Values above the line will give I~ deRec· 
tion than this, and those below will Civc greater, based on a modulla 
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of 1200 000 pounds per square inch. Similarly. the upper dotted Hn.c 
indicates the limit of deflect ion corresponding to a modulu5 of elas-­
licilyof 600 000 pounds per square inch. 

The full zig-zag ]jJlC across the table Indicates the limiting spans 
and loads based on Ihe allowable intensity of shearing stress along 
the neutral axis of the beam. The values above the full zig-zag 
line correspond to shearing Slres.es greater than the allowable stress 
in the direction of the grain for Short-leaf Yellow Pine, while those 
below the line correspond 10 shearing stresses less than that allowable, 
which, in this case, is assumed to be 100 pounds per square inch. 

E xrl .... NATION OF TAHL~ OF SAI'l': I ,oAOS fOR RV.Cl'A:>GULAR 

llEAloIS Of WmT.l!. OAK ANI) L OS G-LIIA}' V.:LI.OW PINK. 

This table is computed for all allowable fibre stress of 1200 pound. 
per square iltch, (or flexure, and the deflection coefficients are calculated 
(or a modulus of el3.$ticity of 1 500 000 pounds per square inch. 

T he lilllit (or a deflection of l-i"r of the span is indicated by the 
lower dolted zig.zag line on the tables, the values below which cor· 
respond to deflections greate r than, and those above to deflect ions less 
than, the limiting deflections. The upper dotted zig-zag line similarly 
indicates the limits o( deflection for a luooulus of el3.$licity of 750 000 
pounds per square inch. 

The lower full zig-zag line indicates the limit of allowable shearing 
stress along the axis corresponding to the allowable intensity, for 
Yellow Pine, of 150 pounds per square inch. 

Similarly, Ihe upper full zig·zag line indicates the limits for shear· 
ing along the axis for White Oak based un an allowable intensity of 
200 pounds pet liquare inch. 

BEARING AT POINTS OF SUPPORT. 

Care should be taken in designing to provide sufficient bearing at 
the points of $upport $0 that the allowable intensity of compression 
across the grain, as given in the tables on pages 367 and SGtl, is not 
exceeded. 

This may be obtained, where necessary, by the use of corbels or 
bearing plates o( hatder wood arranged so as to give a large bearing 
area against the softer beam. 
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TIle following statements are made in Bulletin No. 12, U. S. I)e. 

partment of Agriculture, Division of Forestry : 

RECOMMENDED PRACTICE . 
.. Since the strength of timber varies very greatly with the moisture 

contents (lee Bulletin 8 of the Forestry Division), the eeonomie .. l 
designing of such structures will necessitate their being separated into 
groups according to the maximum moisture contents in use. 

MOISTURE CLASSIFICA TION. 
"C~ A (moisture eontents, 18 ~r cent. )-Structures freely exposed 

to the weather, such :L'I railway trestles, uncovered bridgt-s, etc. 
"Class B (moisture eontenLS, Hi percent.)-Structures under roo(but 

without side shelter, freely exposed to outside air, but protected from 
rain, such all roof Irussesof open shops and sheds, covered bridges over 
streams, etc. 

"Class C (moisture contents, 12 per cent.)-Structures in buildings 
unheated, but more or less protected from outside air, such as roof 
tTUsse$ of barns, enclosed shops ami sheds, etc. 

"Class D (moisture contents, 10 per cen!.~_Struetures in buildings 
at all times protected from the outside air, tated In the winte r, such 
as rooftrUiSCS in houses, halls, churches, etc. 

" For long.leaf pine add to all the values given in the tables , except 
those for moduli of elast icity. tension and shearmg, for Class B, 15 per 
cen!.; for Class C, 40 per cent.; and for Class 0.55 per cen!. For the 
other species add \0 these values. for Class D, 8 per cen!.; for Class C, 
18 per cent., and for Class D,25 per cent." 

Based lIpnn the above cl:tssific.1tion of structures, the two following 

tables have been figured to facilitate calculations of allowable loads for 

wooden beams and columns. 

PROPORTION OF THE VALUES GIVEN IN T HE" TABLES 
OF SAFE LOADS FOR WOODEN BEAMS," PAGES :rIO 

TO S75 INCLUSIVE, TO BE USED IN ORDER TO 
OBTAIN THE SAFE LOADS FOR THE VARI· 

OUS CLASSES OF STRUCTURES RE-
FERRED TO ABOVE. - Toll •• PiDL 111 Odoers. 

Class A 1.00 1.00 
Class B .: :: : :: : ::: ::::::::: ::: : : ::: 1.15 I.'" Class C .... . .. . .................... 1.40 1.18 
Class D . . ... .. . .. . . .. .. ... ........ . 1.65 1.'5 
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SAFETY FACTORS TO DE APPLIED TO THE VALUES 
GIVEN IN THE TABLE OF "STRENGTH OF SOLID 

WOODEN COLUMNS," PAGES 876 AND 37/. IN 
ORDER TO OBTAI N THE SAFE LOADS FOR 

T HE VARIOUS CLASSES OF STRUCTURES 
REFERRED TO ABOVE. 

a.-. . _- ...... 
Clau A ...••••• . ••.•...•.•.. ' •..... ... ... 
CIUI B •.• . • .. •..•..•..........•.•. 0." 0.22 
Clast C •...... . • . .••.............•. ." o.u 
Clau D .... •• • ••.. • .. • •.•.. . .• . . . •. OIl ... 

SPEOIFIO GRAVITY AND WEIGHT PER FOOT 
!"OR VARIOUS KINDS OF TIMBER. 

- ...... 1,. 'W .. u,.. ... " ...... .."". ~ ... "" ....... -.. 
------

\Vhite Oak ..•.•••..• . •.............. 0." 419.94 •. 16 
White Pint . . ••••.....•.............. 0.88 "." 1.9" Southern Long·lear or Georgia Yellow 

0.61 3.17. Pine .• .. •••.......• . ..••••..•.• , .• "' .. Douglu Fir .••••.. ", ....•. . .....••• 0.61 31.84 . ... 
Short·leaf Yellow Pine •.•..•.•. . ..... O.lil 81.84 . .. 
Red Pine jNnrwar Pine) •.....• . ...•. 0.60 '1.21 ' .60 
~ute an Eastern Fir .......• •••. ... 0,4.0 ... ., .... 

emlock ...••••.••.........•.• . •••. • UO ... ., .... 
C~ress •.....•..•.•. .......•..... . •. 0.48 ..." .... 
Cu . • .• .. ..• . .•..............•.•. 0.81 23.10 1.93 
Chestnut •........ . ••...........•.... 0." 41.20 3.43 
C.lirornia Redwood •.......•. . .•. . .. . 0." 24.18 2.01 
California Spruce .................... 0.40 ... ., .... 

The .pedfie grtyities and weights given above are the averages of 
a large number of determinations by variou. authorities. for wood, \ 
containing less than 15 per cenl. of moisture or .ueh as are commer-
dally known.., dry limber. The weight' of green or unseasoned 
wood. ",ill be (rom 20 to 40 per cent. Woder than those gi'fCft in tlJe 
above table. 
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SAFE UNIT STRESSES FOR TIMBER. 
R ItCOMMItSD&D IN BULl.nllf No. 12. u. S. DIIl'AllTMItNT OF 

ACItlCULTUItK. 

D .... . lon of"F'orelllr,.. 
Safe Unit Stresses at 18,. Moistu~. 

Long-lear Pine (Pinus 
pa.!ustris) D __ •. __ __ lMO 

Short·leaf Pine (Pinus 
tthinata) D . . . .. . ... 1800 

White Pino (Pinus It ro-
hus)............ .. .. 880 

Norway PiDe (PinlU res-
inosa) .............. 1q90 

Colorado Pine ( l'inus 
pondel"05&) ....... __ gao 

Dougl.. Fir (P.eudot. 
• uga douglasil) . . .. .. 18 

Redwood (Sequoia .em-
perviren.) .......... ""1440 

Red Cedar (Juniperus 

Ba~~~;~::l (;-·.:x~i~~ 1000

1 

distichum) D ••• .. •• UlOI) 
White Oak (Qul:rcus 

alba) D ____ . .. ... .. 1200] 
Factor of Safdy ....... ---, 

?20000 1.80 1000 216 12000 

600000 I.SO twO 216 9000 

435000 1.00 700 147 7000 

"""" '''000 
IlOOIlOO 

j220000 ..... 
450000 1.10 

660000 1.25 
, I 

'"' 680 .., 
'" 

I" 

180 

I • 

II. 
700 ... 

.... 

-- .. 
.... 
-- .. 

tm 120 6000 

... <OO:I~I 
• • I 

12. 
100 

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

"' 
!OIl , 

The values marked .. D" were obtained from experiments made by 
the FOrdtr, Division. The other values were obtained fror:!. various 
lJOurtcs, ehleRy the 10th CeuslUl Re~rt. but $(I modified .. to give 
results comparable with Forestry Division values. To arrive at true 
average values of . trength multiply safe loads by factor oC .. Cety given 
in each column. The values for resilience and tensile strength are the 
ultimate values. The former is practically Dever used in aesignini' 
The latter is a factor impossible to develop in practice, since the piece 
wilJ always fail in .orne other way, usually by $hearing. 

'l'be crushing 'trength across the grain in aboye is based upon a 
crushini of 8 per ceut. of the CI'OSll sectional heiiht of the piece. 

• ThIs Yala. II cutalnlyloo I ..... . 
t.... .... ...... :n._ED. 

L.. _____ _ 
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AVERAGE ULTIM.ATE BREAgING UNIT 

Whlt.a.k •• •.•••••• • ••• • • • • 
W hi,. I'inc ••.••••.•.•••.••• 
So.nben. ~.J.J orGeoqla y ,,11c>.r Pln~ 
Doua:lu Fir.. • .• 
Shon·leor y"IJow Pi ...... 
Red Pi ... IN ........ ,. Pine ) 
Spruce • ...! Eat,er" t';, • 
He.lock •••••..•. 
c..:ypreM • •. • • , • • 
Cedar •••• • ••• 
0 ....... , ... . . . 
Callfomt. Red_ood. 
c.Iiton>lo. S pnocc. • 

12000 
7000 

12000 = • 000 
.000 
6000 
6000 
7000 ..00 
7000 

2000 .00 .00 
'600' • •• .00 

AVERAGE SAFE ALLOWABLE WORKING UNIT 

White Oak .••••.•••••• 
Whit. J>~ .. . ........... . . . 
S ... "bem I..oq:.l .. r« GeoqIa v"now Pine . 
Dooostu '-Ir . . .... . 
»hon·lut Yell .. ., Pine ..•• • 
Red PIa. (N""",, PiItc) • ••• 
Spruce and Et. ....... Fir • . • •• 
H .... lock • . • . .• .. . . 
~ .. ......... . . 
c ...... ~lIi::.-.-:.-:: : ::: . . 
Calif,,",,", Red~ •. . • .• . •• 
Califonlia Spruce. 

T ..... loD • 

,~ .. 
1200 200 
l~gg •• eo 
.00 ... •• 800 •• • 00 
800 • • 
800 
700 . .. 
700 

Th •• bove ubi .. .,.., ""-d oa ,I>.. rocoaolftalded by .be co .... ,,;,," ... 
1III...o.IIU of !!rid .... and BlIlldi" ... aI .b.eir r tftb """, ... 1 eon •• n,;"" In October, 
froca .. vIo<Il ~tt. 

J 
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STRESSES, IN POUNDS PER SQUARE INOH. 

Comp .. "lIlon. 

't'iIlGnb. 

7000 .000 2000 
6600 '"00 700 
7000 .000 1400 
6700 4000 800 
8000 "00 1000 
.000 4000 800 
8000 4000 700 

.. 15000 4000 800 
4000 700 

.. 00 3000 700 
4000 900 
4000 800 
4000 

7000 
4000 
7000 
.000 
8000 
.000 
4000 
.. 00 
'000 
4000 
'000 
.. 00 
,000 

,,,olu of 
IIIrlidIJ. 

Sh ..... lng. 

... ,,.,. 

800 
400 
BOO 
.00 
400 

400 
•• 0 

400 
BOO 
400 

4000 
.000 
.000 

4000 
'8000 
2&00 

' i&oo 
.000 

STRESSES, rn POUNDS PER SQUARE INCH. 

COml.r .... lon. Tran ......... ". Sh ... rlng. 

't'ill&nlr.. 

~'nWL 
btrt.PibN lIoiIoluof "lu .... - IlaIUciIJ • ..... ,.n "'_. 00I1l1l11111u. 

1\ Db.mL 
--- -----

'iTO. fi .. , ,~. .~ ... -. , ... , 
----

1400 1000 ,00 ,.00 .00 1000 
1100 

1688 
200 l~gg 100 '00 

1400 '"0 100 12(10 
1100 900 .00 .00 "0 'ioOO "00 900 200 1000 100 
1000 800 .00 800 

7(10 ,.00 800 .00 b88 100 

i600' 
900 100 100 800 
800 .00 .00 ' '400 1100 700 '00 700 100 
.00 •• 0 .00 100 .00 . , ... ' 800 100 700 100 
800 800 

"Stnncth olllrida;. and T ..... tl" Ti ... ~ .. " of.he AIOoOCIa,;OD of Raih .. y Super_ 
1~ btll.be ...... n' .... "". and yalu •• ID Dlany cases are I>OW ",odi~ed by Ia'~ data 



• 70 OAMBRIA STEEL . 

SAFE LOAD IN POUNDS 

FOR REOTANGULAB. 

OF WHITE PINE, OEDAB. 

Ano..."bJe libre.lreu 7O!l pou...!. per tqU&I"I! l""b. Safet)' factor" 

Safe k:o&<b ro.- othcrtol.y ft.o::to .. may be obtal-du roLlowt : 

~1_-r __ ~,,~e~p~'~h~.~'~D~e~.~ .. ~~'n~x~n~e~h~"~. __ -, __ .f,~~~ 
..... 
• , 
• 
7 

• o 

" u 

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

" " BO 

" " o 

" .. 

9 10 11 12 18 14 

31. 373 .,. '" 
'" '" '" '" '" '" .. .., 

v 

.M ... 

.n 
,.ro 
1>, 
1.70 

." ,.., 

." .. " <0' 

.n ... . ., ..., , ... .. , 
0." 

lO.l S 
11.11 

"" ".U 
H.20 " ... .... 
17.60 , ... , 
,." ".., 
"'-'" ",. ... " 



CA..1UHllA. STEEL. 37' 

UNIFORMLY DISTRIBUTED 

BE.A.MS ONE INOH THIOK 

AND SPRUCE OR EASTERN FIR. 

Jr,(odulus of .... pl .. .., 4. 200 poullda por oq~ !nth. 

• • N ... oafel .... d - Sat. load rto ... tabl~ X New faclO1". 

Depth or Beam In Iucbell, 

,. o. 01 00 O. O. V 

1.;0 
2.10 

'" ,.ro 
'.M 
U 2 

•. n .. " 
6.07 .... 

IU8 ' M .. '" , ... " .. m. . .. ,,. "" , .. , "" .. " 
"" 12.8 1414 "" 10.1S 

"'" "" "" 1(91 1Llt 

''''' 1170 "" "" 12.10 

1244 ,m 13.13 
1197 "" l UI) 

"" 12:;0 16.31 
lilt "" 16.46 

1183 17.66 

m, 
"" ..... 

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

"" ".~ 

"'" ~." 
".n 
V." 
28.75 .. " , .. 1149 81.9·1. 

'''' "'" ".00 



3'. CAMBRIA STEEL. 

SAFE LOADS m POUNDS 
FOR REOTANGULAR 

OF SHORT-LEAF 

All_able tibn .. .- t 000 po<md. per ~uare IDeb. Wuy factor 5. 

Safe lo.ds for ocb., ..rei), t"actono ..... y be obtah>ed as follows: 

~ 1_-. __ ,-",,<CP_t,b __ O,'_H __ e,o_,_u-,"_'_'_',,_c_,,_e,.,' __ -. ___ I,"""~ 
.... 
• • • , 
• , 
" u 

" .. 
H 

" " " '" " .. 
'" '" " " 
" " " " " 
" " " " II 

.'" ." .W 

." 
' .00 .W ... 
." , .. 
t.'" 
'.ro 
'.ro ... ,." 
'" .. " .. .. 
"" "-" .. '" 
'''' 
lO.m ,.., 
'"'' 19.00 
".00 

"-" 
21.03 
';'00 

"." ,.. .. 



CAMBRIA STEEL. '" 
UNIFORM!.. Y DISTRIBUTED. 
BEAMS ONE mOB THIOK, 
YELLOWPmE. 

Mod .. !". of rupture 6 000 pouodo per oqllAl'C Inch. 

N .... ...,..!.,.d _ Safe I~ from lab!. X ~ Fl.... 1« 

Depth of neaDJ. 111 )uchelJ, 

>1 ,. ,. •• . , •• • • • • V 

"" '"' .m 
.'" .. ~ 
'.00 

•. m 
.00 ,." 
8.10 .... 

1000 
11.03 
n.IO 

'''' '"'' .. m ,.'" .. " 
19.00 
21.03 

"Xl "" "" "-" 
1161 "" ",.. "00 

"" "" "" ".00 
''''' "" ~" "." ''''' .... ,m un "" ,.'" 
n", ,,,. '''' " .. "" , ... "" .. ... 

liB "'" '00' 11!J.1 "" 
m, .,," 

n." "'" ",. '''' "" 11 .. ... " ." , .. 1100 "" "" "" '''' ... " 
'" , .. ",. "" "'" 1M1 .". " .. 

Sat.1oads tor bum. of Califonla Redwood, " of abc.va, 



( ... OA.MBRIA STEEL . 

SAFE LOADS IN POUNDS 
FOR REOTANGULAR 

OF WHITE OAK AND 
AlI.,.,.bI~ ti bre _ t :110 pound. per "'luau lnc:b. Sat .. ,. factor 6-

We l.,..da ro.. ocher wely facton.,..,. be obtalded &. fono...: 

.... Depth of" Healn In luche"'. ... .... .. 
,~ 10 11 ,. ,. ,. v 

• "" .os , "" ... 
• "" ... , 1.18 

• '.M 
• , ... 

10 U. 

" 200 

" 3.(6 
13 .'" 
U 4 .• 0 

" ,~ 

" G. IoI 

" 'W 
'" 741 7.78 

" "" '" ... 
00 '" '" "" .. .... 
" ." '" ". '" 10711 1~-l4 l O.1iS 

" ." roo m "" '''' ""' 11 .62 

" oro ... ro, '" ... "'. '2" 

" '" '" "" ... "" ''"' .. " 
" '" '" '" '" 00' 10" 15.00 

'" m ... ~, "" . " " .. "" ~ .., ... .. ill "" .. 17.00 

" '" ( i 6 !ii6 .. .. '" .. ., 
" m "" ... "" Tn ." 00." 

" 
,., ... '" ... 751 m " .. .. ". "" "" ." '" 

.., 
"" " "" m .. ... "" "" .. ... 

" '" "" ' 89 '" .. m ,. .. 
" ... '" m '" .. '" 27.74 

Pin. 



OA.MBRIA. STEEL. 370 

UNIFORMLY DISTRIBUTED, 
BEAMS ONE INCH THICK. 
LONG-LEAF YEI.LOW PINE. 

~ 
Modulu. ol rup',,", 7 2llO pound. p<"r oqua .... Inclt. 

N~w oar. )""d _ Sot. )""d f ... m I~bl~ X N ~ 
... actor 

Depth Of DC8DJ. In J:ncbe" . ,. ,. '0 " " " 
U t ... , 
"" .. " .. " 
'.ro ... , 

"" "'" "" U~ 

"n "'" "" .'" "" '.M 
"00 "'. """ .. , "" 7.78 
,m "" "'" 

.,. 
"" .. " 

"00 "" "" om "" "" ' .00 

"" "" om "" "" '"" ZI~1 "'" "" "" Mot 11.62 

~" "" 
,.. 

"'" "" 12.i O 

"'" "" 
.., 

"'" 
.., ,..., 

"" "" l~.OO 

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

3>.18 

'''' "" ,on 
1243 '''' "" 'n> 
". "" ..... "'" "M "'" "" 1616 liM 

"" 
,~, 1416 "" "" 1101 ,,.. 1$':; 1524 , .. ".<0 

''''' "" '''' '''' 81.10 

"" ,.n HH '''' "" u" '''' "" "" ~." ",n , .. ,.. .. " 
Sot. load. f.,.. MaIn. of U .... lock. '"' of abov •. 



, 
37. OA1llBR IA S TEEL. 

STRENGTH OF S OLID WOODEN OOLUMNS OF 
DIFFERENT KINDS OF TIMBER. 

For various values Of} 
I = length of column in iDehe. d = least diameter in Inches. 

BASED mr THJt f'OltldUU OF Till!: U. S. DEPAllT)fEI'T OF AGR I-
CULTURE, DI VISIOS OF FORESTRY. 

P =FX 7OO + 16c: 
700 + 15c+ c" 

P = ultimate strength hl pounds per square inch. 
I F = ultimate crushing strength or tirr.ber. c=;r' 

Values of F nrc those gi vcn in table on pages 368 Ilnd SS9 herein. 

Ul tl ... .. t e Str .. ngt h tn r o und. per Square Inch • 

... PiM(I ..... LaPiM~ 
1i'k111 Col: ... 

::t'I' :t"'" - Yllit PIM 
SoaIWl ~'-f ... of It, Ioalook, ~. ... 
"~l .. ltllo .. Piu. Cl ... :,\ . .... on>l..... """ ....... -• .- 4000 

4_ 
3000 

• 'f 

2 4973 447. 3978 3481 
3 4940 4446 3952 34.8 
4 4897 4407 39 18 ... 8 

• 4844 4359 3875 3391 
6 4782 4304 3826 3347 
7 4713 4242 3770 3299 
8 4638 4174. 3710 3247 
9 4558 4102 3". 3190 

10 4474 4026 3579 3132 
11 4386 3948 3509 3070 
12 4297 3B67 3438 3008 
13 4200 3785 3365 2944 
14 4114 3703 3291 2690 ,. 4022 3620 3217 2815 
16 3930 3537 3144 2751 
17 3838 34 •• 30n 2697 
18 3748 3373 2908 2624 
19 3659 3293 2927 2561 -

For .. r<1y ,_on ror ....nou. cta.e. of otructu!'tS to be DR<! in connection .. ith 
the above table, aee Po 3CI6. 



OA.XBRIA. STEEL. 877 

STRENGTB OF SOLID WOODEN OOLUMNS OF 
DmFmmNTKThrnSOF nMBER 

For various values or i' 
I = length or column in inchCll. d = least diameter in inches. 
SA$11.0 O~ THE FORMULA OF TilE U. $. D&PAlTIol ItNT OF ACIt!-

CULTUlK, OIV I$IO)( OF 1'0lI!5TRY. 

700 + 15<: 
P= F X 700 + 1k+c

" P = ultimate strength in pounds po::r square inch.. 
I 

F = uitilll2lc crushing strcngth of timber. c=d' 
VII-lucs of F arc tha.e e iven in table on pages 868l,1ld 8611 herein. 

m Omat .. IUrena-tl. 111 i 'ound. I..,r 8q.u.re loch • 

n110 (lot u.J 
... '*I ..... ~ 

~ :r-..:.... c,- ""' .... 
~":!::' ... "" ... , ......... I:l.t"~ ~ .... . 

...... -l>OOO 4000 --.--- . ..., 
• if 
20 3671 3214 2 .. 7 2500 
21 34B6 3137 2788 2<40 
22 3402 3001 2721 2381 
23 3320 2.88 26M 2324 
2. 3240 2916 2592 2266 .. 3162 2346 252. 2213 
26 2088 2777 246. 2160 
.7 3013 2711 2410 . 109 
.6 2641 .647 2363 205. 
2. 2872 2585 2298 2010 

30 2B01S 2524 .24. 1663 
32 2677 2409 2142 1874 .. 2557 2301 20.6 1790 
36 2445 2200 1956 1711 
38 2240 2109 1872 1636 

40 2241 2017 1793 1569 •• 21 .. 1934- 1719 1601> .. 2063 1857 1050 1444 •• 1982 17 .. 16" 1388 .. 1907 1716 1525 1335 
50 1836 166. .. .. 1266 

F .. ..r .. , r.a ..... r ............. c ..... <L otnIoCtU;U 10'" ued fa cOAMCllooo .uJt. 
the lObo ... t..bIoo. '" po 3IZ. 



'7. CAXBBlA STEEL. 

SPEOlFIO GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

n. ... hrl,...lInl'l .. IIhro YaW '" sa ...... PM.[ !~ 1t'.~':i':l oat 
~.I"". ~Il .. nll· ClIblo' 

1t'""~I,,o-OahIoIPooI,Ila5hud&. I ".101'_1. PMM~ 

Air. atmospheric at GO dq:rea Y., under pres-
sure of one atmosphere, o r U .7 pounds per 
tquarc inch. weight ..nth as much as water 

Aluminum ............................. . 
Anthracite, 1.3 to t.8(; of Penna., 1.3 to 1.7. 

.00123 .. 
1.5 

., broken, or any l ile, loose .....••......... 
" .. modCraicly shaken.. ... . ....•. . •. 
" "heaped bushel, loose, 77 

.0'1" 

'" ... /)21068 
561060 

to 83 pounds. .. . . . . .. . ................. . .. " a Ion loose occupies 40 10 
'3 cubic feet. . . .. .. . . . . .... .. . ..... . . 

Antimony. east ...•.... ".... ... ..... ..•. 6.70 ,U8 
.. native........................ 6.67 416 

Ash, perfettly dry (5ee note p. 381)........ .752 -47 
.. American White, dry (see nOle p. 881) . .61 88 

Ashes of 10ft ooal. solidly pncked ......... 40 to 45 
Asphaltum, 1 to 1.8 . . ... .. . . .. .. . . . . ... .• 1.4 8'7.3 
Brass (copper and zinc), Casl, 7.8 to 8.4. . ... 8.1 504 

" rolled. ... . . . .. . . .. .. . . . . . . ..•. ... 8.4 M!4 
Brick, best pressed. ... .. ... .. ..... ... ... . _... . . .. . 150 

" common and hard. . .. .... ... . . . .... . ........ . 125 
" 10ft inferior ... '" .. .. .. . . .•.. . . . .. ... .•.... 100 

Brickwork, pres$Cd brick, fine joints .•••............. 140 
" medium Juality ......................... 125 
" coane, in erior, IOft. .... .. ... . ......... . 100 
.. at 125 pounds per cubic (oot, I 

cu bie yard equals 1.507 tons, Rnd 
17.92 cubicfect equal t ton . ... . .......... . ...... . 

Bronu, copper 8. tin I (Gun metal). . . . ...• 8.5 529 
Cement, hydraulic. American, Rosendale, 

.. 

.. 

ground and loose ....... " . .... ..... . .... 56 
hydrulic. American. Rosendale, 

U. S. struck bUih. , 70 pounds... . .........•. .. ..... 
hydraulic. American, Rosendale, 

Louisville bushel, 62 ponnds .... . ...... . . • •........ 
hydraulic. American,Cumberland, 

ground. loose ..• .. .. .. . ... .. .. .....•... • 65 

" 

hydraulic. American,Cnmberland, 
ground,lhoroughly5haken...... .. ..... .. 85 

hydraulic. Enghsb POrlituld (U.S. 
struck bushel, 100 to 128) ...... . . .... .... 81 to 102 

i 



CAJ.UIRIA 8TEEL. 81Q 

SPEOIFIO GRA VITIE8 AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

Cement, hydraulic. English Portland, a 
barrel, <100 to 430 pounds ...••• • 

hydraillic. American Portland,loose 
hydraulic. American Portland, 

.. 
thoroughly ,haken, . , ... , ., , ... 

Charcoal of pines and 0lI." ... ... ...... , .. 
Chalk .............. , ......... . . , .. , ..• 
Cherry, perfectly dry (see nOle p. 381) •••• • 
Clay, poU~I', dry, 1.8 10 2.1 ., .. , ... ..... . 

" dry III lump, loose ..... , .. ,." .... ,. 
COlI.! , bituminous, solid, 1.2 to 1.5, ••••.•••• 

.. bituminous. solid, Camhria Co., I'a., 
1.27-1.301 ••• , .. , ... , •••••• , .... . 

.. 
.672 

!.i 

1.85 

" bituminous, broken, of any size, loose,. ".".,.,' 
" bituminous, moderately ahAken"",,' ". ,' .,.,' 
" bituminous, a heaped bu.hel, loose, 70 

88 

110 
til to 80 

156 .. 
119 
63 

" 79 10 84 
<17 to 1i2 
5110 Ii6 

~~""'." .. .... .. , .. , .. ,.,. , . " .. .... " .. " .... . 
" bituminous, 1 ton occupiet '3 to <I 

Cilbic feet. " , .. ,"""',.,', •. ,' .. ,"',., .• " ..• , .. 
Coke. loose, good quality. .. , ... .. .. , . " "........ !3 to II! 

" I~e, a heaped bushel, 36 to <12.,., .. "., .. ,.,' . , .. ,"" 
" 1 ton octUplet 80 to ill cubic feet,. " , •.•• " .. , . . " .. , .. 

Corundum. pure, 3.8 to , , ..•. •...• .• .. , .. 8.9 ........ . 
Copper, CASt, &11 to 8.8 . .................. &7 642 

" rolled, &8 to 9 , ..... , .. " . .. , .. , &9 655 
Cork, dry (Ice note p,SSt) .•.. . . ,', .. , .. , .24. 15 
Earth. common loam, perfectly dry. loose .. , ..... . .... 72 to 80 

.. " "pcriectly dry, shaken .. .........• 82 to 9! 

.. .. "perfectly dry, nmmtd. ..... . . .. 90 to tOO 
" " "slightly moist, loose, 'I" ...... " 70 to 76 
" . .. "more moist, loose . . .. .,........ 66 to 613 
.. .. .. more moist , shaken. .. . ...... ,.. 7li 10 90 
.. .. .. more moist, packed . ..• . ........ 90 to tOO 
.. .. .. II sort flowin~ mud ... , .. , ...... . tOol to 112 
.. " "as soft !lOWlDg mud 

well preued ...... , .... , .... . 
Elm. perfectly dry (see noce p.SSI) .. ,.". 
Flint •.......... , , .......... . ... , . .... . 
Glass. 2.6 to s.~ .. , ..... " .... , ........ . 

.. common window. , .......... . • . .•. 
Gneiss. common, 2.82 to 2.76 .. , .. .. p • • • ••• 

.56 .. 
'" 2.62 ... 

itO to 120 
85 

'" 18. 
15' 168 



·80 CA.MBRIA STEEL. 

SPEOIFIO GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

n. ... tor.,.... ;"'rllilt II "'" 'I'&Ior at U ...... ,..... ...... ,,&"'-0.. tu-owr 111)1"- IpeooiIt 0 ... 11,_ CI . 1-. ""PIli OuCl.JUrotl, a.355 Poub. Yo. _ L ....... 
Gneiss, In loose piles ..... " •..•... '" •.• .......... " Gold, (ut, pure or U karat ...•........... 19.268 I"" " p"Te, hllmmereU . •. • .. •... ......... 19.5 1217 
Granite, 2.66 to 2.88 .....................• <,. 170 
G reenltone, trap, 2.8 10 8.2 • .....•......... .00 187 
Gypsum. plaster of Paris, 2.24 10 2.80 ...... '.21 a1.B 
Hickory, perreelly dry ( 5eC Dole p. 38t) ... ... " Ice, .91710.1Il!! ..... .•• ............•... ." 57.4 
IrOIl, cast, 6.9 10 7.' ................. .... 7.15 ... .. fTCY loundry, cold .•................ 7J!1 ... .. .. molten .......••..... . ... '" .. wrouGh t .. •..•.•••••..... . .•... . .. 7.69 '" Lead, commercial ......•................ tl.88 709.6 
Lignumvitm: (dry) ...... . ............... . .66-1.33 41 to 83 
Limestone and marble . . .. . .. ... .. .. . ... " ItiH 
Lime, quick .... . ......• . .••............ t.O " " quick, ground, well shaken, per ,truck 

" bUJhti 80 funds ............... . .......... 
.. quick, \.roun ,thoroughly lhaken, per 

Itrue busbel"Jf poundt ........ .......... " LocUlt. dry (.ee note p. ) ........... ... .71 .. 
Mahogany, S!:,ish, dry (see note po SSI) .. . . .. 53 

•• I onduru, dry (see note p. 881). ." .. 
Maple, dry (.ee nOle po 881) ..... ......... .79 .. 
Marble (tee Limestone). 
Ml.$Onry of granile Of limestone, well·dressed ....... ... I" " of granite, well·scabbled mortar rub-

ble, about! of lna5ll will be mOl tar .......... 15 • .. of granite, wel l·scabbled d1 r ubble .. ........ 138 
" of granite, roughly scabble morta..r . rubble, abou t J.( to M of mllU 

will be mortar ........• ..... .. .. . .. ..... 150 ., of granite, scabbled dry rubble ..•. . .... ..... I,. 
" of ~ndstone, }t less than granite .. .......... .... .. ... 

Ml.$Onry of brickwork (:see Brickwork). 
Mercury, at S2 degrees Fah ...•...•.....•. "" ... 
Mica, 2.75 10 8.L ...... •.• . ......••••.•.• < .. 18' 
Mortar, hardened, 1.4 to 1.9 .•..•.•. . ••••.. 1.66 103 
Mud, dry, dose ...............••. . •.•... .......... SOlo 110 
" wet, moderately pressed ...• •. •.. • . .. .... ...... 11010130 
" .. Buid ............... .. ......... .......... 104 to 120 



OA)(:BRIA STEEL. 381 

SPEOIFlO GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

Oak, live, k~~~IY. ~?': :~~.~ .. (.~. ~ 
., Red, Black, perfeetly dry .•. . ... ' .••• 

Petroleum . . . ... ...•..................• . 
Pitch ..........•.... .. .. . .....•........ 
Poplar. dry ($Ct note below) ......... ' ... . 
Platinum •...... .......•.... .. .......... 
Quartl •.........• . ..................... 
Rosin ..•............................... 
SaIl. coarse, (per $truck bushel, Syracuse, 

N. Y., 56 pound!) ................. .. .. 
Sand, of pure quart!, perfectly dry and loose 

" "" voids full of water •.. 
.. "" very large and 5mall 

grainJ, dry .......• 
Sandstone, 2.1 to 2.73, 131 to 171 .....• .... . 

.. quarried and piled, 1 measure 
IOlid makes I J( (about) piled. . 

Snow, fresh fallen .. .................... . 
" moistened, compacted by rain ..• •... 

Sycamore, perfectly dry (see note below) .. . 
Shales, red or black, 2. 0& to ' ,8 ............ . 
Silver .............. '" .• . ............. . 
Slate, 2.7 to 2.9 ........................ .. 
Soapstone, 2.£5 to 2.8 .................... . 
Steel ................................ . 
Sulphur ...•...............•...........• 
Tallow . ......•................•..•...• . 
Tar .. ....... .. ..•. ... .. . ..... •.•. ...... 
Tin, cast, 7.2 to 7.5 ............•......... 
Walnut , Black, perfeclly dry (see note below) 
Water, pure raiD, distilled. at 32 degrees r'., 

" " 

" 

" 
Bar. SO inches . 

Ilt 62 degrees F., 
Bar. 80 inches. 

at 2l2degrees F., 
Bar. 30 inches 

.. sea, 1.026 to 1.030 ................. . 
Zine or spelter, 6.810 7.2 ............... . 

.,. 
.......... 

.818 
1.15 ." 2Ui . .. 
1.10 

.. ... .. . ., 

.......... 

.... ..... . 

.......... 
UI 

..... .... . 

..... .. ... .......... 
$' 

to 
10.5 
'.8 <7, 
7." 
.00 . .. 
I 
7.!.' 
.'1 

.......... 
I 

......... . 
I.'" 
7.00 

59.3 
3210405 
".8 
71.7 

" I'" 
I .. .. , 
" 90 10 106 

118 10 12\1 

117 
1'1 .. 

51012 
15 to 50 
8'/ 

162 

'" 176 
170 ". 120 .., 
... ... 
'" IS 

62.417 

Ill .... 

59.7 
".\18 

'8'/$ 
NOTL-C1ftOI crlllben ....... u,. . tIt"h r.o'" _Mil 10 "".rI,. on«..lf lItO« lhu 

dry: ordi.....-y b~iLdl ... ti",buI, loletabl,. -......d, O<IMlxlb ",,,,e. 
For Specific Cravilin of wood. aot rinllia IhJ.l&blo, .... paj"c JIM. 



••• OAMBRIA STEEL • 

STANDARD DECIMAL GAUGE. 

...... ....... ........ Well'ht Pflr8qllare Foot 
In Pound .. ATolrdupo .... 

......, ..... ...- ...... I lUl . Inn. - ....-.. . - .~ ... .- ~"'ClI.bJo Poudt per C!l.1U ..... r., 
.00' l-tloo .oaoSOOlO .0. .oa18 
.00' 1-21:10 .10160020 .1. .1632 
.00. 8-600 • 10240030 .24 2 ... 
.00. 1-1215 .20320041 ~. .3266-
.010 1-100 .2l14000ll1 AO .4080 
.01' 3 -2150 .30480061 A. .4896 
.0 .. 7 -000 .3l\1I60071 M .6712 
.01. 2-12&(.\+) .40640081 

• •• .6628 
.01. 9-000 .415720091 ., . m)44 
.020 1-60 .:10800102 ~o .8160 
.0 •• 11-600 ..tIlI880112 ~. .8976 
.0 •• , ... 0 .681500127 1.00 1.0200 
.0 •• 7 -21S0 .71120142 1.12 1.1424 
.0 •• .. 1211(n+l .81280163 12 • 1.3066 
.0.0 &-2(10 .91«0163 I.U lA666 
.040 1-21:1 1.01600203 1.(10 1.6320 
M. ,,'00 1.14300229 1~0 1.8360 
.0.0 1-20 1.270002154 2.00 2.0400 
.0 •• 11-200 1.39700280 2.20 ..... 0 
.000 8-60 <-n-) 1.112400306 2.40 2.4480 
.00. 13-200 1.61:1100330 2.60 2.61520 
-070 7- 100 1.778003(16 UO 2.8060 
-070 .... 0 1.901100381 8.00 3.0600 
.0.0 ...,,0 2.032004.06 820 3.2640 
.0.0 17-200 lU c;900432 3.40 3.4680 
.090 .. ,00 2.28600467 3.S0 3.6720~ 
.096 19-200 2.41300483 3~0 3.8760 
.100 1-10 2.64000608 '.00 4.0.00 
.110 11- 100 2.794oo1Hi9 ... 0 4.4880 
.12~ 1- . 3.17600630 0.00 6.1000 
.136 27-200 3.42900666 6.40 6.6080 
.100 3-20 3.81000762 0.00 6.1200 
.166 33-200 4.19100838 ... 0 6.7820 
.180 .. 00 4.67200914 '~O 7.3440 
200 1-0 0.08001016 ~OO 8.1600 
~'O ll-liO 11.68801118 .~O 8.9760 
.240 6-.0 6.09601219 9.60 0.7920 
200 , ... 6.315001270 10.00 10.2000 

The StaDdard Oed.....! GaUlle hal bee .. ~tly adopted by U.C /l...:>ci;r.doo of 
Amer;""" 5,.,.1 MIDUW,U>te11l, 'he America .. R ailwar. Mutet M.cl>a"Ic&· AIlOOCl •• 
tIon IlJ>d by .bon, HYO"'y,'"," of the pri""lpal r.I.Lln>ado or the United Su, .. , 
C .... da &lid Muito. The deeima\ .yll~'" or zot"II"1S recomlDeJ>d.d by ,b. 
Alllcric:Iul IllOtitute or loli~ .£ri&iD«11I 1"1877.... by the Ametk&o Society or 
Mechulea.l EDa;1n«n ill 1 
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CAMBRIA STEEL. 

WIRE AND SHEET METAL GAUGES. 
III DechllRl1t Or an Inch • 

, 

88. 



I 

a •• OAMBRIA STEEL. 

WEIGHTS OF SHEETS AND PLATES OF 
STEEL, WROUGHT IRON, OOPPER AND BRASS, 

A"' .. IlICAN OR BROw:.'1:t &: SIIAlPE GAUOF. 

... ..... 'U' ei;:ht l,er Square Foot • 

• • 
~ .... , .... .... ... -. 

.... 
0000 .460000 18.7680 18.4000 20.8860 19.6880 

000 .409642 1:1134- 1~8ts7 18.tSts68 17..fi32A 00 .364796 1 837 14.6918 16.6263 11S.618 

0 .324861 13.2548 12.9944. 14.7162 13.9041 • ..280297 U.80aa JUI719 13.1062 12.3819 • .267627 lOJHUI 10.30111 11.8706 11.0264 
3 .229423 9.3606 9.1769 10.3929 9.8198 • .204307 8.3307 8.1723 9.2601 8.7443 

• .181940 7.4232 7.2778 8.2419 ~8'0 • .162023 6.6101S 6.4809 7.3396 ••• ;! .144286 6.8868 6.7714 6.6361 6.1764 
.128490 6.2424 6.1396 0.6206 6.4094 • . 114423 4.8680 4.0789 6.1884 4.8973 

.0 . 10189~ 4.1674 4.0769 4.61159 4.861 2 
u .09074 3.7023 8.6297 4.1106 3.8888 ,. .080808 a.lw'b0 8.2323 3.6606 8.4686 
1. .071982 2.93 0 2.8'b81S 3.21599 ....00 •• .064084 2.6146 2.6 84 2.9030 2.7428 ,. .OtlZ066 2.3284 2.282i 2.tI8t12 2.442t1 ,. .Otl 821 2.o73t1 2.032 2.8022 2.1 itSl 
17 .G4t12t17 1.846t1 1.8103 aOtiOl 1.9 70 ,. .Q40300 1.6444 1.6121 1.82t17 1.72tSO 
1 • .03t189Q 1.4643 1.43t16 1.62t18 1.t1361 

• 0 -031061 1.3040 1.2784 1.4478 1.3679 ., .028462 1.1612 1.138t1 1.2893 UH82 •• .02t1346 1.0341 1.0138 1.1482 1.0848 .. .022t172 .02094 .90288 l .o22t1 .96608 •• .020101 .82012 .80404 .91068 .86032 

•• .017000 .73032 .71600 .81087 .76612 •• .01tl041 .66039 .63764 .72213 .68227 
27 .01410tl .tl7016 .tl6780 .64303 .60766 •• .012641 .tl16~6 .tI0664 .tI7264 MI03 •• .0112t17 .4t10 9 .46028 .tI0994 048 180 

30 .0IOO2t1 .40902 .40100 .46413 .42907 

" .008028 .36426 .36712 .40444 .38212 •• .007960 .32436 .31800 .36014 .34026 •• .007080 .28886 .28S20 .32072 .30802 .. .006306 .26724 .26220 .28662 .26986 

•• .006616 .22000 .224€0 .2643{\ .24032 •• .00.000 .20400 .20000 .22660 .2 1400 
'7 .004463 .18168 .17812 .20.72 .19069 •• .003066 .1616& .16860 .17961 .18970 •• .OOS6S1 .144 .14124 .16996 .1611S 
.0 .003144 12828 .i2676 .14242 .13466 

For .. ~ilhtl 0( .teel plat .. h" and ovcr w . bickaeu. lee .. Table of Wel&hta d 
I11at Rolled &n," Ne. f06'o 414 Incluliyc. 



CAMBRIA STEEL. 88. 

WEIGHTS OF SHEETS AND PLATES OF 
STEEL. WROUGHT moN, COPPER AND BRABS. 

BIUIINGIIAM GAVG&. .. ""'- Wel~ht pel" Square Foot. 

• " I ~ ... """ .... .... -. .... 
0000 .4l14 18.li232 18.16 20.6662 19.4312 

000 .426 17.3400 17.00 19.2626 18.1000 
00 .380 16.lI040 16.20 17.2140 18.2_ 

0 .340 19.8720 13.S0 115.4020 14.lIlI20 
1 .800 12.2400 12.00 18.>900 12.8400 • "80 11.6872 11.36 12.8662 12.11!11!12 
3 .2 •• 10.6672 10.36 11.7327 11.0862 • .238 9.7104 9.62 10.7814 10.1864 

• .2.0 8.9760 8.80 9.968 9.4180 • .203 8.2824 8.12 9.19l19 8.a884 

~ .180 A.3440 A"O 8.1l140 7.7040 
.166 .7320 .80 A:~6!t 7.0820 • .148 (1.0384 fS.92 6.3344 

10 .134 6.4872 15.38 6.0702 15.73152 
11 .120 4.8960 .... 6.4360 15.1360 
1. .109 4.4472 .... 4.9377 4.6662 
lB .0" 3.8760 3.80 4.30311 ....eo ,. "'B 3.3864 ... 2 3.7699 3.61124 ,. .07' 2.9376 2.88 3.2618 3.0816 
18 .0.' 2.6620 ~eo 2.94411 2.7820 

l~ . 068 2.38 .. ... . 2.(l2~4 2.4824 .... 1.9992 1.98 2.21 7 2.0972 ,. .042 1.7136 1.68 1.9026 1.7976 

'0 .03. 1.4280 1.40 1.1S81115 1.4980 

" .032 1.3066 1.28 1.4496 1.3696 .. .028 1.1424 1.12 1.2684 1.1984 
2B .0" 1.0200 1.00 1.1326 1.0700 

" .0 •• .8976 ... 8 .9966 .9418 

•• .0.0 .6180 ... 0 .9080 ....eo 
• 8 .018 .7344 .~ . ... ," .7704 
27 .018 .6628 .0 .7248 .8848 
'8 .01. .6712 •• 8 .. 342 .6992 •• .olB .. 304 .. , 06889 .. ... 
BO .019 04898 ... .&438 .&136 
Bl .olO .4080 .. 0 04630 ... eo 
8' .00. .3672 .38 ~iI .3815a 
BB .008 .3264 BO .3424 
B. .Q07 .28156 .28 .3171 .2996 

B. .00' .2040 .20 .22615 .2'40 
.8 .004 .1632 •• 8 .1812 .1712 

~I~".~p;j:: 7.8' 7.70 
8.b' .... 

489
1833 

480.0 1543. 1513.6 
.. .. lDdI • • .2778 .3146 .2972 



. ,' CAMBRIA STEEL . 

DEOIMALS OF A FOOT FOR EAca n OF 
AN INOH. 

Inc h. 0" ." 2" ." ." 0" 

---------
0 0 .0833 .1667 .2500 .8333 .4167 

::: .0013 .084. .1680 .2513 .3346 .4 1SO 
.0026 .0859 .1693 .2526 .3359 .4193 

h .003. .0872 .1706 .2539 .3372 .4206 
n .0052 .0885 .1719 .2552 .saBa .4219 

& .006" .0898 .1732 .2566 .3398 .4232 
.0078 .0911 .1745 .2578 .3411 .4245 

•• .0091 .092< .1758 .2591 .342' .4258 
I .0104 .0937 .1771 .2604 .3437 .4271 

ti .0117 .0951 .1784 .2617 .3451 .4284 
.0130 .0964 .1797 .2630 .3464 .4297 
.0143 '<1977 .1810 .2643 .3477 .4310 

n .0166 .0990 .1823 .2650 .3490 .4323 

* 
.0169 .1003 .1S36 .2669 .3503 .4336 
.0182 .1016 . 1849 .2682 .3516 ..... 
.0195 .1029 .1862 .2695 .3529 .4362 

I .0208 .1042 .lS75 .2708 .3542 .4375 

II .0221 .1055 .1888 .2721 .3555 .4388 

{I .0234 .1068 .1001 .2734 .3668 .4401 
.0247 .10Sl .1914 .2747 .3581 .4414 

n .0260 .1094 .1927 .2700 .3594 .4427 

II .0273 .1107 .1940 .2773 .3607 .4440 
.0286 .1120 .1953 .2786 .3620 .4463 

II .0299 .1133 .1966 .2799 .3633 .4466 
I .0312 .1146 .1979 .2812 .3646 .4479 

II .0326 .1169 .1992 .2826 .3669 .... 2 
.0339 .1172 .2005 .2839 .3672 .4505 
.0352 .1186 .2018 .2862 .3686 .45 18 

n .0865 .1198 .2031 .2865 .3698 .4531 

V 
.0378 .1211 .2044 .2878 . 37 11 ..... 
.0391 .1224 .2057 .2891 .3724 .4557 
.040< .1237 .2070 .2904 .3737 .4570 
.0417 ,1250 ,2083 ,2917 ,3750 .45" 



r OAMBRIA STEEL. 387 , 

DEOIMALS OF A FOOT FOR EAOH if OF 
AN INoa 

Ineh. 8" 7" 8" 9" Hl" II" 

------
0 ,5000 .5833 .6667 .7600 .8333 .9::'67 

" .5013 .5846 .6680 .7513 .8346 .91SO . ., .5026 .5859 .6693 .7526 .8359 .9193 

::: .5039 .5872 .6706 .7539 .8372 .9206 
.5052 .6885 .8719 .7552 .8385 .9219 

h .6065 .5898 .6732 .7565 .8398 .9232 

t .5078 .5911 .6745 .7578 .841l .9245 
.5091 .5924 .6768 .7591 .842' .9258 
.5104. .5937 .6771 .7604 .8437 .9271 

I , .5117 .5951 .6784 .7617 .8451 .9284 

il .5130 .5964 .6797 .7630 ... 94 .9297 
.5143 .6977 .6810 .7643 .8477 .9310 

/, .5156 .5990 .6823 .7656 .8490 .9323 

it .5169 .6003 .6836 .7669 .8503 .9336 

\1 
.6182 .6016 .6'" .7682 .8516 .9349 
.5195 .6029 .6862 .7695 .8529 .9362 
.5208 .6042 .6875 .7708 .6542 .9375 

it .5221 .6055 .6888 .7721 .8555 .9388 

(I .5234 .6008 ,690L .7734 .8568 .9401 
.5247 .6081 .6914 .7747 .8581 .9414 

h .5260 .6094 .6927 .7760 ... 94 .9427 

1,1 
.5273 .6107 .6940 .7773 .8607 .9440 
.5286 .6120 .6963 .7786 .6620 .... 3 
.5299 .6133 .6966 .7799 .8633 .94" 
.5312 .6146 .6979 .7812 .8646 .9479 

II .5326 .6159 .6992 .7826 .8659 .... 2 
.5339 .6172 .7005 .7839 .8672 .9505 
.5362 .6186 .7018 .7852 .6685 .9518 

t. .6365 .6198 .7031 .7865 .8698 .9531 

IJ 
.5378 .6211 .7044 .7878 .8711 .9544 
.5391 .6224. .7057 .7891 .8724 .9557 
.5404 .6237 .7070 .7904 .8737 .9570 
.6417 .6250 .7083 .7917 .8750 .9583 



3 •• OAllDRIA. STEEL. 

DECIMALS OF A FOOT FOR EAOH -h OF 
ANINOH. 

Inch. 0" 1" 2" 3" 4" ." --- --- ------ - --

II .0010 .1263 .2096 .2930 .3763 .4596 
.0443 .1276 .2109 .2943 .3776 .4609 
.04.56 .1289 .2122 .2956 .3789 .4822 

I. .0469 .1302 .2135 .2969 .3802 .4635 

t' 
.0482 .1315 .2148 .2982 .3816 .4648 
.0495 .1328 .2 161 .2995 .3828 .46tH 
.0508 .1341 .2174 .3008 .3841 .4674 
.0521 .1354 .2 188 .3021 .38M .4688 

U 
.0534 .1367 .2201 .3034 .3S67 .4701 
.0047 .1380 .2214 .3047 .3880 .4714 
.0560 .1393 .2227 .3060 .3893 .4727 
.0573 .1406 .2240 .3073 .3906 .4740 

II .0586 .14 19 .2253 .3086 .3919 .4753 
.0599 .1432 .2266 .309. .3932 .4766 
.0612 .1445 .2279 .3112 .3'" .4779 

I .0625 .1458 .2292 .3125 .3958 .4792 

II 
.0038 .1471 .2305 .3138 .3971 .4606 
.0651 .1464 .2318 .315 1 .3984 .4818 I, .0664 .1497 .233 1 .3164 .3997 .4831 
.0677 .1510 .2344 .3177 .4010 .4644 

II .0690 .1523 .2357 .3190 .4023 .4857 
.D703 .1536 .2370 .3203 .4036 .4870 
,07le .1549 .2383 . 3216 .404 • .4883 

; .0729 .1662 .2396 .3229 .4062 .4396 

II 
.0742 .1576 .2409 .3243 .4076 .4906 
.0755 .1589 .2422 .3255 .4089 .4922 
.0768 .1602 .2435 .3268 .4U)2 .4:935 
.0781 .1615 .2448 .3281 .4115 .4646 

~ 
.0794 .1628 .2461 .3294 .4128 .4961 
.0807 .1641 .2474 .3307 .414.1 .4974 
.0820 .1654 .2487 .3320 .4164 .4987 



CAMBRIA STEEL. 88. 

DECIMALS OF A FOOT POR EAOH h OF 
AN INOEL 

lneh. 8" T' 8" ." 10" 11" 

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

II .0430 .6263 .7096 .7930 .8763 .9596 
.... 3 .6276 .7109 .7943 .8776 .9009 
.6466 .6289 .7122 .7956 .8789 .9622 

/ . .6469 .6302 .7135 .7969 .8802 .9635 

I} .64.82 .6315 .7148 .7982 .8815 .• 648 
.M95 .6328 .7161 .7995 .8828 .9661 
.&l508 .6341 .7174 .BOOB .... , .9674 
.5521 .6354 .7188 .8021 .8854 .9688 

II 
.8634 .6367 .7201 .8034 .... 7 .9701 
.6M7 .6380 .7214 .8047 .88SO .9714 
.6660 .6393 .7227 .8080 .8893 .9727 
.5673 .6406 .7240 .807' .8906 .9740 

IJ 
.8686 .6419 .7253 .8088 .8919 .9763 
.6599 .6432 . 7266 .808 • .8932 .9766 
.5612 .6446 .7279 .8112 .8945 .9779 
.6626 .6458 .7292 .8125 .8968 .9792 

II 
.5638 .6471 .7305 .8138 .8971 •• 800 
.6661 .6484 .7318 .8181 .8984 .9818 
.8664 .... 7 .7331 .81640 .8997 .9831 
.6677 .6510 .7_ .8177 .9010 .• -

I) 
.8690 .6523 .7357 .8190 .9023 .9857 
.5703 .6536 .7370 .8203 .9036 .9870 
.6716 .6549 .7383 • 8216 .00< • .• -.6729 .6562 .7396 .8229 . 9062 ..... 

II 
.5742 .6576 .7409 .8242 .9076 .• """ .67M .6589 .7422 . 82M .908 • .9922 
.5768 .6802 .7435 .8268 .9102 .9935 
.5781 . 6615 .7448 .82Rl .9115 ..... , .8794 .6628 .7461 .8294. .9128 .9961 
.&807 .8841 .7474 .8307 .9141 .9974 
.. 820 .6054 .7487 .8320 .9154 .9987 

1.0000 



••• OAMBRIA. STEEL . 

DECIMALS OF AN moa FOR EAOH nth. 

,.\dA.[ nU'" I ·~·· ".11. ntl•l • Decl",al. lI' ..... c· 
Ded .... I. Uo.m. Uno . 

1 .015625 33 . 515625 
1 2 .03125 17 34 .63125 

3 .046875 36 .M6S7S 
2 4 .0625 1-16 18 36 ,5625 9- 16 

6 .078125 37 .578125 
3 6 .09375 , . 38 .59375 

7 . 109375 3. .609375 
4 8 .125 1-8 20 40 .625 6-8 

• .140625 41 .640626 
6 10 .15625 21 42 .65625 

11 .171875 43 .671875 
6 12 .1876 3-16 22 44 .6875 11- 16 

13 .203125 .5 .703125 
7 ,. .21875 23 46 .71875 ,. .234375 47 .734375 
8 16 .2' 1-4 24 .. .76 3-4 

17 . 265625 .. .765625 • 18 .28125 25 60 .78125 ,. .296876 61 .796875 
10 20 .3126 5- 16 26 52 .8125 13-16 

21 .328125 63 .828125 
11 22 .84375 27 54 .84875 

23 .359375 65 .859375 
12 24 .375 3-8 28 66 .875 7-8 

2. .300625 67 .890625 
13 26 .40625 2 • 68 .90625 

27 . 421875 5. .921875 
14 28 .4375 7- 16 30 60 .9375 15- 16 

2. .453125 61 .953125 
16 30 .46875 31 62 .96875 

31 .484375 63 .984375 
16 32 .6 1- 2 32 64 l. 1 



CAMBRIA STEEL. .., 
WEIGHTS AND AREAS OF SQUARE AND 

ROUND BARS AND CIRCUME'ER,.. 
ENCES OF ROUND BARB. 

One cubic foot of stee l weighs 489.6 lbs. 

.,... "-lIgIolol. "-,,,., II ..... ..... """"nw 
.. 0iuM1or ... . .. E1lI '" e .. <0 " ...... 0.. ,"" loll( . 0.. hot Wac ill s.,. lDck ......... ill I •• n.. 

* .013 .010 .0039 .0031 .1964 
.021 .016 .0061 .0048 .24M 

.\ .030 .023 . 0088 .006 • .2_ 
ir .0<1 .032 .0120 .0094 .3436 

t . .05a .042 .0166 .0123 .3927 
.067 .05a .0198 .0155 .4418 
.08a .06' .0244 .0192 .4909 
.100 .079 .0295 .0232 .5400 

~ 
.120 .- .0352 .0276 .6891 
.140 .110 .0413 .0324 .6381 
.163 .128 .0479 .0376 .6872 
.187 .147 .0649 .0431 .7363 

A .212 .167 .0625 .0491 .7854 
.240 .188 .0706 .0554 .8245 

(I .269 .211 .0791 .0621 .8836 
.aoo .235 .0861 .0692 .9327 

fi 
.332 .26 1 .0977 .0767 .9S1S 
.366 .288 .1077 .0846 1.0308 
.402 .3 16 .1182 .0928 1.0799 
. 439 .... .1292 .1014 1.1290 

(I 
.478 .376 .1406 .1104. 1.1781 
.5 19 .407 .1626 .1198 1.2272 
.561 .441 .1660 .1296 1.2763 
.605 .475 .1780 .1398 1.32640 

~ 
.651 .611 .1914 .1503 1.3745 
.698 .546 .2053 .1613 1.4235 
.747 .587 .2197 .1726 1.4726 
.798 .627 .2346 .1843 1.6217 

II 
.850 .668 .2500 . 1963 1.5706 
.904 .710 .2659 .2086 1.6199 
.960 .754 .2822 .2217 1.6690 

1.017 .799 .2991 .2349 1.7181 



, 
••• OAMBRIA. STEEL • 

SQUARE AND ROUND BARS. 

( CONT INUIlD.) 

n_ woJcu 01 'YolJ~1 tl h" .... ""'"'-or Dilmler .o. .o. 1i!iI " eO. -0 '" 
!a boUt. Oao '""lA(. Ou l oollllGC'. ill. ".liIOMo. II. Sq.11tP. 1.0 II ... 

~ 
1.076 .... • 3164 . .... 1.7672 
1.136 .893 .3342 .2626 1.8162 
1.199 .941 .3625 .2769 1.8653 
1.263 .992 .3713 .2916 1.9144 

(t 
1.328 1.048 .3006 .3068 1.9635 
1.395 1.096 .4104 .3223 2.0126 
1.464 1.150 .4307 .3382 2.0617 

II 1.535 1.205 .4514 .3545 2.1108 

II 
1.607 1.262 .4727 .3712 2.1599 
1.681 1.320 .4944 .3883 2.2089 
1.766 1.380 .5166 .405-7 2.2580 
1.834 1.440 .6393 .4236 2.3071 

V 
1.913 1.502 .5625 .441S 2.3562 
2.245 1.763 .6602 .6185 2.5526 
2.603 2.044 .7666 .6013 2.7489 

II 2.988 2.347 .8789 .0903 2.9453 

1 3.400 2.670 1.0000 .7854 3.1416 

~ 
3.838 3.015 1.1289 .8866 3.3380 
4.303 3.380 1.2856 .9940 3.5343 

h 4.795 3.766 1.4102 1.1075 3.7306 

j, 5.313 4.172 1.5625 1.2272 3.9270 
5.857 4.600 1.7227 1.3530 4.1234 

$, 6.428 5.049 1.8906 1.4849 4.3197 
7.020 6.618 2.0604 1.6230 4.6161 

I 7.650 6.008 2.2500 1.7671 4.7124 

it 
8.301 6.519 2.4414 1.9175 4.9088 
8.978 7.o.'n 2.6406 2.0739 5.1051 
9.682 7.004 2.8477 2.2366 5.3015 

I 10.41 8.178 3.0625 2.4053 5.4978 

\' 11.17 8.773 3.2852 2.5802 5.6942 
11.95 9.388 3.5156 2.7612 5.8005 

1\ 12.76 10.02 3.7539 2.9483 6.0869 



OAMBRIA STEEL. ... 
SQUARE AND ROUND BARS. 

( CONT INUED. ) -- Ydplof Ytiptol. ~. ~. --"'-W . ... . .. I!i! '" 0'" -0" 
h i .... lhIo Pool toDr. flu loft toDr • ill. &{.laeboI. ill. s.. 11I<ML "" ... 
2 13.60 10.68 4.()()()() 3.1416 6.2882 

t 14.46 11.36 4.2539 3.3410 6.4796 
15.35 12.06 4.5156 3.5466 6.6759 
16.27 12.78 4.7852 3.7583 6.8723 

i 
17.21 13.52 5.0625 3.9761 7.0686 
18.18 14.28 5.3477 4.2000 7.26.50 
19.18 15.06 6.6406 4.4301 7.4613 
20.20 15.87 5.9414 4.6664 7.6577 • 

I 21.25 16.69 6.2600 4.0087 7.8640 

)- 22.33 17.53 6.5664 5.1573 8.0604 
23.43 18.40 6.8006 5.4119 8.2467 

Ii ... 6. 19.29 7.2227 5.6727 8.4431 

Y 
25.71 20.19 7.5625 5.9396 8.6394 
26.90 21.12 7.9102 6.2126 8.8358 
28.10 22.07 8.2656 6.4918 9.0321 

II 29.34 23.04 8.6289 6.7771 9.2285 

3 30.60 24.03 9.()()()() 7.0686 9.4248 

t 31.89 25.05 9.3789 7.3662 9.6212 
33.20 26.08 9.7656 7.6699 9.8176 
"'6' 27.13 10.160 7.9798 10.014 

i 
35.92 28.21 10.563 8.2958 10.210 
37.31 29.30 10.973 8.6179 10.407 
38.73 3Q.42 11.391 8.9462 10.603 
40.18 31.55 11.816 9.2806 10.799 

I 41.65 32.71 12.260 9.6211 10.096 

t 43.15 33.89 12.691 9.9678 11.192 
44.88 35.09 13.141 10.321 11.388 
46.23 36.31 13.598 10.680 11.586 

I 47.82 37.65 14.063 11.045 11.781 

\' 49.42 33.81 14.535 11.410 11.977 
51.05 40.10 15.010 11.793 12.174 

II 52.71 41.40 15.504 12.177 12.370 



-- • 94 OA.M:BRIA STEEL • 

SQUARE AND ROUND BARS. 

( COSTINUEO. ) 

""'- "1ie.1 II YoIpltl .... .... .....,~* .-.- .... .... Ir'! '" 0'" '0 '" 
!a Iadl .. 0.. , .... Lozc. 0.. Poet!.oq:. m 11'1.. IAclII, "' S..I ..... ...... 
--------- --
• 64.40 42.73 16.000 12.566 12.566 ,.. 66.11 44.07 16.504 12.962 12.763 

J, 57.85 ..... 17.016 13.364 12.959 
59.62 46.83 17.535 13.772 13.165 

f 
61.41 48.24 18.063 14.186 13.352 
63.23 49.66 18.598 '4.607 13.548 
65.08 51.11 19.141 15.033 13.746 
60.95 62.68 19.691 15.466 13.941 

j 68.85 64.07 20.250 15.904 14.137 ,; 70.78 55.59 20.816 16.849 14.334 
72.73 57.12 21.391 16.800 14..530 
74.71 58.67 21.973 17.267 14.726 

I 76.71 60.2. 22.563 17.721 14.923 

t: 78.74 61.85 23.160 18.190 15.119 
80.80 63.46 23.766 18.665 15.315 
82.B9 65.10 24.379 19.147 15.512 

• 85.00 66.76 25.000 19.635 15.708 

1 87.14 68.44 25.629 20.129 15.004 
89.30 70.14 26.266 20.629 16.101 

h 91.49 71.86 26.910 21.135 16.297 

i 
93.71 73.60 27.663 21.648 16.493 
96.96 75.37 28.223 22.166 16.600 
98.23 77.16 28.891 22.691 16.886 

100.5 78.95 29.566 23.221 17.082 

! 
102.9 80.78 30.250 23.758 17.279 
106.2 82.62 30.941 24.301 17.475 
107.6 8 ... B 31.641 24.851 17.672 
110.0 86.38 32.348 25.406 17.868 

Y 
112.4- 88.29 33.063 25.967 18.064 
114.9 00.22 33.786 26.635 18.261 
117.4 92.17 34.516 27.109 18.457 

II 119.9 94.,' 36.2540 27.688 18.653 



CAMBRIA STEEL. '" 
SQUARE AND ROUND BARS. 

(CONTINUED.) 

... - 'l't!plof 'l'ticUtl "" . """ --..... ~ .... . .. Ii!! '" €I " "0 " ....... 0..1001. ""-r. 0..'001 Lomr. il. S..I ..... III Sq. 11e"'- .. .... 
6 122.4 96.13 36.000 28.274 I S.S50 

-h 125.0 98.15 36.754 28.867 19.04.6 

1, 127.6 100.2 37.516 29.466 , • .242 
130.2 102.2 3S.286 30.069 19.439 

i 
132.S 104.3 39.063 30.080 19.636 
135.6 106.4 39.848 31.296 19.831 
138.2 108.5 40.641 31.9 19 20.028 
140.9 110.7 41.441 32.648 20.224 

! 143.7 112.8 42.250 33.183 20.420 

Z 
146.6 116.0 43.066 33.824 20.617 
149.2 117.2 43.891 34.472 20.813 
162.1 119.4 44.723 36.125 2 1.009 

V 
154.9 12 1.7 45.563 35.786 21.206 
157.8 123.9 46.410 36.451 2 1.402 
160.7 126.2 47.266 37.122 21.599 

Ii 163.6 12S.5 48.129 37.800 2 1.795 

7 166.6 130.8 49.000 38.486 2 1.991 
-h 169.6 133.2 49.879 39.175 22.1SS 

J. 172.6 135.6 50.766 39.871 22.384 
175.6 138.0 51.660 40.574 22.580 

I 178.7 140.4 52.563 41.283 22.777 
-h 181.8 142.8 53.473 41.997 22.973 

), 164.. 1~.2 54.391 42.718 23.169 
1SS.1 147.7 55.316 43.446 23.366 

! 191.3 150.2 56.250 44.179 23.562 

l 194.5 152.7 57.191 44.91B 23.758 
197.7 156.3 68.141 45.664 23.955 
200.9 157.8 59.098 46.415 24.151 

I 204.2 160.4 60.063 47.173 24.347 

X 
207.5 163.0 61.035 47.937 24.544 
210.9 165.6 62.016 48.707 24.740 
2 14.2 168.2 63.()()4, 49.483 24.936 



••• CAMBRIA STEEL . 

SQUARE AND ROUND BARS. 

(COST INU&D. ) 

""'- "dell" 't'oipl" .... .... -.. ~b.I\ot ... ... 1!iI" 0'" '0'" 
bola •• 0u 1 .. , """ . 0.., .. , !.c. bS..luM. Ia::". bcMa. .. ...... 
• 217.6 170.9 64.000 60.266 25.133 

)' 221.0 178.6 65.004 51.054 26.329 
224.5 176.3 86.016 51.849 25.526 

/, 227.9 179.0 67.035 52.649 25.722 

i 
231.4 181.8 68.063 53.450 25.918 
2~. 184." 69.098 54.269 26.115 
238.5 187.3 70.141 55.088 20.311 
242.1 190.1 71.191 55.914 26.507 

I 246.7 192.9 72.250 56.745 26.704 

! 249.3 195.S 73.316 57.583 26.900 
252.9 198.0 74.391 58.426 27.096 
256.0 201.6 75.473 59.276 27.293 

il 260.3 20M 76.563 60.132 27.489 
264.0 207.4 77.660 60.994 27.685 
267.8 210.3 78.766 01.863 27.882 

II 271.6 213.3 79.879 62.737 28.078 

• 275.4 216.3 81.000 63.617 28.274 

t 279.2 219.3 82.129 64.504 28.471 
283.1 222.3 83.266 65.397 28.667 
287.0 225.4 64.410 66.296 28.863 

f 
290.9 228.5 85.563 67.201 29.060 
294.. 231.6 86.723 68.112 29.266 
298.8 2~7 87.891 69.029 29.453 
302.8 237.8 89.066 69.053 29.649 

I 300 .• 241.0 90.250 70.882 29.845 

A 
310.9 244.2 91.441 71.818 30.042 
315.0 247.4 92.641 72.760 30.238 
319.1 250.6 93.848 73.708 30.434 

Y 
323.2 263.8 95.063 74.662 30.631 
327.4 257.1 96.285 75.622 30.827 
331.6 260.4 97.516 76.589 31.023 

tI 335.8 263.7 98.754 77.661 31.220 



CAMBRIA. STEEL. 3.7 

SQUARE AND ROUND BARS. 

, (CONC LUDED. ) n_ 
lik;: I .~ .. " .. " eIr ..... I ..... ........ 1:11'" €I'" "0'" ., ... !hoo 'oK !.oar. OIM 1001 !.oar . hi S,.IDtll .. 1!!S,. ln ..... '" IlI<kt .. 

10 340.0 267.0 100.00 78.540 31.416 
n 34U 270.4 101.25 79.525 31.612 

J. 348.6 273.8 102.52 SO.516 31.809 
352.9 277.1 103.79 81.513 32.005 

J. 357.2 280.6 105.06 82.516 32.201 
361.6 284.0 106.35 83.525 32.398 

~ 366.0 287.4 107.64 84.541 32.594 
370.4 290.9 108.94 85.563 32.790 

I 374.9 294.4 110.25 86.590 32.987 

It 
379.3 297.9 111.57 87.624 33.183 
383.8 301.5 112.89 88.664 33.380 
388.4 800.0 114.22 89.710 33.576 

I 392.9 308.6 115.56 90.763 33.772 

K 
397.5 312.2 116.91 91.821 38.969 
402.1 315.8 118.27 92.886 34.165 
400.7 319.5 119.63 93.957 34.861 

11 411.4 323.1 121.00 95.033 34.558 

¥ 416.1 326.8 122.38 96.116 34.754 
420.8 330.5 123.77 97.206 34.950 

h 425.5 3343 125.16 98.301 35.147 

f 430.3 838.0 126.56 99.402 35.343 
435.1 341.7 127.97 100.51 35.539 
439.9 345.5 129.39 101.62 35.73tJ ,.. 4448 349.3 130.82 102.74 35.982 

I 449.7 858.2 132.25 103.87 36.128 

:{ 454.6 357.0 133.69 100.00 36.325 
459.5 360.9 135.14 106.14 86.521 
464.4 364.8 136.60 107.23 86.717 

I 469.4 368.7 138.06 108.43 36.914 

\1 474.4 372.6 139.54 109.59 37.110 
479.5 376.6 141.02 110.75 87.307 

II 484." 380.5 142.60 111.92 87.503 



••• OA.l(BBIA. STEEL . 

AREAS OF FLAT R OLLED STEEL BARa 

For Thicknesses ftom n in. to 2 in. and Widths from 1 in. \0 121 in. 

ftka. 1" ti" Ii" Ii" ." . 2i" 
'1" 1'1" 12" . ""'" ----

-/, .063 .078 :!!! .109 .I" .141 .1'" .172 .". 

} .125 .1'" • 1 .219 ...., .281 .313 .... 1.50 
• 188 .... . 281 .... .375 . m .... .516 '" .,." .313 ."5 •• 38 .600 .563 . .,. .688 '.00 

f 
.313 .391 .. " ."7 . .,. .703 .781 .,., '.75 
.375 .. " ". .... .750 .". .838 1.03 '.50 
•• 38 .547 .666 .7" .8'/' .984 1.09 I." .." 
.500 . .,. .750 .375 1.00 US I." 1.33 &00 

i .'" .703 .S« .984 1.13 I.,., HI I." &75 . .,. .781 .938 1.09 I." 1.41 1.56 1.72 7.50 
.688 .659 1.03 1.20 1.33 1.55 1.72 1.89 ." .". .938 1.13 1.31 1.50 1.69 1.88 006 9.00 

X 
.813 1.02 1.22 I." .. " .. 38 '.03 ." 9.75 
.67Ii .. 09 t.31 1.58 .. 75 1.97 2.19 .. , 10.50 
.938 1.11 Ul .. " .. 88 at! '.S< .58 11.25 

I .. 00 .. " 1.50 1.75 006 a .. .... 0" 1006 

I-/, .. 06 .. 38 1.69 .... 2.13 ." , .. 0" 1075 

1i. 1.13 1.'1 1.69 1.97 '" .,3 2.81 3.09 13.50 
1.19 1.<8 .. 78 '.08 '33 >67 '97 .,., 14.25 

I! .. " 1.56 .. 38 .19 .,0 '" 3.13 13044 15.00 

:! 1.31 .. " "97 '.80 , .. ,.,. '.28 8.61 15.75 
.. 38 1.72 01" '" '" ". ... a78 " .. I." "80 '" '58 .88 3.28 8.59 3." 17.25 

'I I." .. 88 , .. .63 aoo 3.33 '75 4.13 1&00 

I{, 1.56 .... .S< .78 U3 '.52 8.91 '.80 18.75 
II .. 63 '03 ... ." ", .... '.00 4.47 19.50 

'ti .. " '" '" ,.,. .38 .go '.22 '.s. ..... 
I I .. " >19 '" aD6 ... , .. '.33 4..81 21.00 

11 1.81 .,., .78 U7 S.63 '.08 '.58 US 21.75 
.. 88 ,s. 081 8.2. ,75 .."" •. " 5.16 22.50 

' tt I." '" >91 S." S." ",.86 .... 5.38 28." • .00 .. 0 • 00 ... '.00 ... 0 5.00 5." ".00 



-
OA.l4BBIA STEEL. '" 

AREAS OF FLAT ROLLED STEEL BARB. 

(CoNT1NU.&D. ) 

..... 
3" 3t" 3~" 31" ..... 4" 41" 41" 4!/I 121/ 

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

f 
.166 .203 219 ."" ."" .266 ."1 .m .750 
."'5 .• 06 .• 88 .... .500 .531 .563 .'" I.,. 
.5" ... • 666 .7118 .7,. .m .844 .891 2.25 
.750 .813 .875 .938 1.00 1.06 1.13 1.19 3.00 

1 .938 1.1)2 1.09 1.17 1.25 1.88 1.41 U.S '.73 
1.13 1.22 1.81 1.41 I.,. 1.&9 1." 1.18 '.50 
1.31 1.42 1.53 1." 1.75 1.66 1.'" "" 5.25 

I 1.50 1.63 1.75 1.66 2.00 213 2.25 '66 800 

1 1." 1.89 1.87 211 225 2." 2.53 "7 .,5 
1.66 2.03 2.19 ." 250 2.66 281 ,., 7.50 
206 '.23 ... '.53 2.75 '.92 '.09 327 "5 
2.2.1 2.« ," ,81 3.00 lUll U8 3.56 9.00 

II w '" '" ... '.25 3.45 '.66 '.86 9.75 
2.53 ". 3.116 ." '.50 '.72 ,." ·1.16 10.60 

III .81 , ... ,." '" 3.75 '.88 '.22 4.45 11.25 
'00 '.25 •. ,. ". '.00 '.25 '.50 4.15 1200 

t1 
3.19 ." .72 .88 '.25 '.52 •. 18 5." 12.75 
3.88 3.66 •. " '.22 '.50 '.18 5.06 5." 13.50 
'.56 '.86 4.16 U. ".75 5." 5." 5." 14.25 

11 '.75 '.116 ".38 \ 4.69 5.00 5.31 5.53 5." 15.00 , 
I'; 3.94 '.27 U9 'U2 5.25 5.56 5.91 6" 15.75 

:l 4.13 4.47 4, 81 16.16 5.50 5." .. 9 6" .. ,. 
-4.31 •. ., 5.03 6.39 5.75 6" 6" 6.88 17.25 

1j '.50 '.88 5.25 . 5.63 800 6.38 675 7.13 1&00 
I 

:l 
'.69 5.03 5.47 1 '.66 525 8" 7.03 7.42 1&75 
'.88 5." 5.69 6.09 850 6.91 7.31 7.72 19.50 
." ' .48 5.91 16 .. 6" 7.17 7.59 002 20.25 

11 '25 '.69 6.13 rSS 7.00 7.44 7.66 &81 21.00 

:1 5.4.4 ,." 6.s( 6.80 7.25 7.70 0 " &61 21.75 ,." 609 6" 17
.
03 7.50 7." 0 .. 091 22.50 

11/ >81 6 .. 6.78 7.'tl 7.75 0" &72 9.20 23.25 , 600 650 7.00 7.50 000 050 '.00 9.50 24.00 



r • 00 OAIlDBIA. STEEL . 

AREAS OF FLAT ROLLED STEEL BARS. 

(COIm:fUttJ).) 

..... 5" 151" l5,11 15)11 
bt ..... 

6" 61" 6!" 61" 12" 

1-

I :~ . 1 I , :~I 
.m 

il If :: : 
I.,. 

1 ... 
'.00 

/, I." I." 1.12 1.80 1.83 I." 2.03 >II 3.75 

1 1.83 ... , >D. . " . .. ... . .. ". . ... 
." . ., ... .52 2.63 .,. 2." ." . ... .,. ." .,. <83 tOO ." ... 13 • .00 

1 
... ... .oo S ... >38 ... . .. 1 .. <" ." .,. t .. .59 ." t" . ... .... ,.,. 
t .. 3.61 '.78 .... u. '.30 ·U7 .... .,. 
3.75 a .. 4.13 4.31 '.50 '.59 '.83 '.00 9.00 

I} '.00 '.27 .to.47 ' .67 '.83 .... 6.2' 5.48 9.75 
4.3. 4.59 .f..81 '.03 •. ,. 6.47 .... 5.91 '050 

,lI '.m ' .W ... •• OO .... . .. .oo .. , 11.25 
'00 .25 '.50 .15 <00 < .. .50 '" "00 

'n • 31 ... ... all ... , .. <iI 7.17 ,.,. 
il. .63 ut <" '" ." '.03 7.31 , ... 13.50 .... < .. <52 < .. 7.13 7.41! '.12 .03 14.25 
II .... , .. , <83 7.19 7.50 7.81 ." ... 16.00 

!~ 
< .. .oo 7.22 7.65 7.83 &2, U. .83 15.75 
• 83 7." 7." 7.91 ... &6, ... ... . .. ,. 
7.19 7.55 7.91 &27 ... . .. .... 9.70 17.25 

'I 7.50 7.83 .25 ... '.00 '.38 •. " 10.13 ,&., 
: ~ 7.8\ ... &6, 10.18 ,& .. 1&" ... ... . .. 10.68 10.97 19.50 

'fl ... ... ... . 10.97 11.39 .. ... 
' I &7. 9.19 . ... 11.88 11.81 21.00 

:fl i ~~l 
11.78 , ... 21.75 
12.19 '''' ..... 

' 1/ .... .... 2325 • ..00 .. ,. ... 00 



.... 

OAHBRlA. STEEL. <01 

AREAS OF FLAT ROLLED STEEL BARS. 

(Co:<fTJl'lUllo.) 

..... 7" 71" 7i" 7:1" ."" .. 8" 8l" 8i" 8i" U!l1I 

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

l .~ .53 .• " .... .500 ~16 .5S1 ."7 .750 
.81' .900 .938 .969 1.00 1.03 1.06 1.09 1.liO 

Ut 1.36 1.41 1.45 1.00 I." US I." ,.,. 
1.75 1.81 I." I." '00 .,. '" ." '00 

! '" "7 ... ... .00 '53 ." 'l' ." 
'53 'l' Ul <91 .00 '09 ,l9 .... .... 
• 06 '17 ... '" OW .61 ." ." 5." 

I 150 '53 ." ." '.00 ".\3 .... •. " &00 

1 ." 
.... '.22 '.36 '.00 .... .." •. " &" 

•. 36 '.53 •. " •. " .00 5.16 6.S1 1i.47 7.50 
4.81 •. 98 5.16 5.33 5.00 5.67 '.S< &02 ... 
5." 5.U 5." .,1 '.00 "'. '.33 & .. '.00 

It. 

5." 5." <09 &,. OW 6.10 &91 7.11 •. " a13 a" l50 <7, 7.00 7.22 7.·" 7." to.5O 
aM a" 7.03 7.'tI 7.00 7." 7.97 .W 11.25 
7.00 "" 7.liO 7.75 &00 ... .50 ." 1<00 

I;' 7.« 7.70 7!1I .,. 
&00 &71 ' .03 9.30 1>" 

:1 7." &16 &« &" '.00 • .28 '.M .. " "50 
&8\ &61 &9\ 9.20 '.50 •. " 1009 10.39 14.25 
&" '.06 '.38 •. '" 10.00 to.31 10.63 10." 15.00 

I ;' 9.19 '.52 9.S( to.17 ,.00 10.89 11.16 11.48 15.75 

:,t •. " '.97 10.31 Ito.66 1.00 tI,34, 11.69 1<03 1&50 
10.06 10.42 10.78 11.14. 11.50 11.86 1<" "" 17.25 

I I 10.50 10.88 11.25 11.63 :2.00 1038 1<" 13.13 1&00 

11 
to.94 11.33 t1.?2 12.11 1<00 10" 18.28 13.61 1&75 
11.38 11.78 12.19 12.69 13.00 lUI 13.81 14022 19.50 
11.81 "" "" 13.08 13.50 13.92 14.34 14.77 20.25 

"" 12.69 t3.13 13.56 ".00 1".« 14.88 15.S1 21.00 

:~\ "" 13.1-4 13.59 14.00 14.50 140,95 15.41 1'" 21.75 
13.13 18.59 14.06 tUS 15.00 15.47 "" 16,.& t 2200 

11 IlM 14,.06 IU3 Ui.O! 15.60 15.98 16.'7 ,." ,.,. 
• lUlO 1'-50 15.00 15.50 16.00 16.60 17.00 17.liO 2<.00 

AI 
-



r 

4 •• CAIlBBlA. B'rEJJL. 

AREAS OF FLAT ROLLED STEEL BARS. 

(CoN'TlNl1KD.) 

...... 
0" 9./1 gi" 9J" ..... 10" lot" 101" 1O!" 12" 

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

t .563 '18 ... ... .'" .'" .:ll' .m ."" 1.13 US 1.19 ' .!2 ,.25 U, I. .. I." ,." 1.78 1.18 1.83 ' .88 I.., un .re ... ... .., .38 ... .50 'M .o, ." '.00 

1 • 81 ... . " , ... ." .... "" ... '75 
<38 . " ... . .. <75 ... " . ' .00 u • ... .... 4.16 '.r? '.38 U, '69 .f..70 ... 

I 4.00 ... , '.75 ' .38 '.00 6.13 ..'" •. " '00 

t 5.116 .. 0 5." 5." ." <77 5.91 < .. <75 
5." >7, ... <" ... <" <M ." 7.50 
<" ... <" <" <88 7.00 7'" 7.39 0" 
." < .. 7.13 7.31 7.50 7." 7.88 .116 '.00 

II 7.31 7.52 7.72 7." .. , 083 0" ." '.75 
7.88 0" 0" 0" 075 0" 9.19 9.41 "50 

,tI ... &67 ." \il.l4, 9.38 11.111 '.s. to.1lI 11.26 
'.00 ,.,. '.50 9.76 10.00 "" to.50 ,.75 1000 

~l 
.... '.83 10.09 10.86 10.63 ,D.89 11.18 11.(2 1%.75 

10.13 10-41 10.69 10.97 11.25 11.53 11.81 , U19 1&50 
10.69 10.118 tU8 11.58 11.88 t2.t7 t!..f.7 '.77 14.25 

II 11.25 11.66 11.88 12.19 1>50 12.81 13.18 .. « 15.00 

'I, 11.81 12.14 12.47 12.80 13.13 .... 1>" ,·Ut IS.n 

:!r .. " '.72 .. 116 13.4 1 13.n W)9 lU4 14.78 .. '" ,a .. '''0 18.66 14.02 14,38 14.73 15.011 Ui.Ui 17.25 
It "50 ta88 1.4.25 14.63 !16.00 15.38 15.75 1&.18 taOO 

\~ 14.06 1U5 tt.g( 15.28 15.63 .. '" 16.41 .. '" ta75 
14.63 15.08 15.« 15.Sf, tlUfi .... 17.!l8 17.47 19.50 

\1 15.19 lli.8t .. 00 IUS 16.88 11.80 17.7Z 18.14 ..... 
5.75 <Ii .... 17.06

1
17.50 11.94 1&38 1&81 21.00 

\1/ 16.31 1<77 17.22 17.67 18.13 '''' 19.08 19048 21.75 
1<88 17.14 17.81 18.!8 18.75 to ... 19.69 "'t6 .... 

' tl 17.f4 17.92 18.41 1&89 19.38 19.88 .... ro." .... , 1&00 1&'" 19.00 19.50 "'00 .. '" ".00 21.50 ".00 



OAMBRIA. STEEL. 403 

AREAS OF FLAT ROLLED STEEL BARS. 

(CO~CLUDED.) 

n;.t".. ..... I 
U " U i " Ui" U !" 12" 12f' 121" 12t" i~~ 

b la400. ~ s .... ___________ ______ oh 
-=15.l 

-h .688 .703 .719 .'734 .'7IiO .768 .781 .W ·~;;;"'; 
.. 1.38 1.41 1.44 1.47 1.50 1.58 1.58 1.59 .!~x 
h 2.00 2.11 2.16 2.20 2.26 2.30 2.84 2.89 ~; .... * 2.75 2.81 2.88 2.94 3.00 3.06 8.13 3.19 t-~ ~ 

~ 
/1 

' I. 
1,l. 
'I 
' I. 
II 
'll 
'\ 

11 
' ll , 

s.« 
4.18 
4.81 
'.50 

&I, 
688 
7.56 ." 

... •. '" '.92 
'.53 
6.33 
7.03 
7.73 ... 

.. , 
4.81 
5.03 
5.75 

"7 
7.19 
7.91 
.53 

"7 
4.41 
5.14 
'.88 

6.61 
7." .08 
&8, 

.76 
'.50 •. ,. 
600 

". 7.50 . " '.00 

'.83 
4.59 
5.86 
." 

<8. 
7.66 ... 
9.19 

8.91 
'.69 
6.47 
5." 
7.03 
7.81 ." '.38 

10" 8.98 ~;x 
4.78 ~ i!~ 
US I "~ 
6.38 H:;,. 

',0 
7 ]~3 7.1 ...... 

7.97 ~'l; 
8.77 ~xE 
9.56 .. ' < ... 

'.53 
10.81 
11.00 

9.14 9.84 9.66 
9.84 10.06 10.28 

10.66 10.78 11.02 
11.25 11.50 11.75 

~~ . 
9.75 9.96 10.16 10.86 =:;1 

10.50 1,','."'" 10.~ 11',,16 ~ ~.~ 
11.26 11 .• " 11. ... .. e 
12.00 12.26 12.50 12.76 g 1 ~ 

~;i 
12.75 18.02 13.28 13.55 840; 
13.50 13.78 14.06 14.34 ~ g~ 
14.25 14.55 14.84 15.14 u •• 1 
15.00 15.81 16.63 16.94. gig 

11.69 11.95 12.22 12.48 
12.88 12.66 1%.94 18.22 
13.06 18.36 13.66 18.95 
18.75 14.116 14.88 14.69 

14.44 14.77 15.09 1M2 15.75 16.08 
15.18 10.47 15.81 16.16 16.50 116.84 
Hi.8t 16.t7 16.53 16.89

1

17.25

1

17.61 
16.50 16.88 17.26 17.63 18.00 18.88 

17.19 17.58 17.97 18,36 18.m 19.14 
17.88 18.28 18.69 19.09 19.50 19.91 
18.56 18.98 19.41 19.88 20.25 20.67 
19.25 19.69 20.13

1

20.56 121.00 121.44 

!!!.~ 20.39 120.84 21.30 21.75 22.20 
~~ 21.09 121.56 22.03 22.50 22.97 
2t.31 21.80 ,22.28 22.77 28.25 28.73 
22.00 22.60 ,23.00 ,23.50 ,24.00 ,24.50 

'E r- ::;: 
16.41 , 16.73 'l;~ + 
17.19 17.53 f-;;o& 
17.97 18.83 f':~ 
18.76 19.18 .. ~ I 

§. ,~~ 19.58 19.92 
20.81 20.72 t~ rl 
21.09 21.52 ~H~ 
21.88 22.81 -: "'~i 
22.66 23.11 ~~;;:r 
28.44 23.91 ~ 1!i*g 
24.22 24.70 I ."!~..,: 
26.00 I 26.50 """'" 



4.' CA..BBtA STEEL. 

WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR 
BAND STEEL. 

POUHDS PER LINEAL fOOT. 

Tblckues8es by DlrtlllnK:balil Wire Gau&,e. 
Ooc cubic rool of' •• ed ... I,h. 4S9.G pound., 

For ,.1<.111>. from" in<:h to ~ Inch ."d thkk.oe..sa 1rom No. 19to No, 11 B.W.C . 

'Wid.tk ... " .. " 110. 17 . .. " ... ~ ' .. It. ... , .... Io.U. 

"'- ... ,. ,0.11 I .. . ~I .. ... , . .on ,. "', . ~ JOlII .. .!fOb, 
--

* 
.036 .0<2 .04' .05S .001 .a7t .081 .093 .108 
.008 .044 .052 .05' .065 .075 .086 .098 .Ioa 
.040 .04' .055 .IlIl2 .009 .079 .091 .104 .115 .... .049 .0;' .065 .073 .OIl< .096 .110 .121 

fl 
.04' .052 .093 .069 .m .088 .101 .116 .128 
.0'7 .055 .065 .073 .080 .093 .Ioa .1'" .1" .04' .0;' .068 . ." .OIl< .m ,111 .1" .140 
.0;1 .000 .'" .079 .088 .10t .116 .1" .147 

(I 
.OM .093 . ." .088 .092 .100 .121 .1" .153 
.056 .065 .m .086 .096 .ltO .126 .1" .159 
.058 .068 .080 .096 .099 ,tiS ,1St .151 .166 
.000 . .,0 .083 .098 .103 .119 .136 .1116 .112 

fl 
.093 .075 .086 .m .107 .128 .141 .162 .179 
.065 . ." .008 .100 .111 .128 ,146 .166 .1" 
.061 .073 .092 .1'" .115 .132 .Hit .174 .191 
.069 .031 .096 .1., .119 .1., .156 .ISO .198 

(, .'" .083 .099 ,111 .122 . ut .162 .1" ... 
.070 .086 .108 .11./0 .1" .lol6 .167 .191 .210 
.076 .089 .105 .117 .130 .ISO .112 .1" .217 
.m .091 .108 .121 .1" .1" .177 .203 .228 

~ 
.080 .". .tIt .1" .138 .159 .138 .268 .". 
.083 .096 .114 .128 .1<2 .162 .187 ." .i36 
.1)85 .099 .117 .t31 .1 .. .166 .192 .,., .,., 
.087 .102 .120 .135 .149 .112 .1" ... , ... , 

I .008 .1'" .1" .138 .153 .176 .002 .232 .2.\5 

II .091 .1" .126 .1" .157 .181 .,., .m .'" .". .109 .1" .1" .t61 .1" . 212 .... .268 
.096 .112 .132 .1<8 .1" .1" 217 ... s .27' 

ij 
.098 .115 .166 .152 .166 .1" .222 .2.\5 .'" .100 .117 .1" .155 .112 .198 .m .261 ~:: .103 .120 .1" .159 .176 .203 .232 .266 
.10; .1'" .145 .162 .ISO .W .m .m .800 
.107 .I'" .14,8 .166 .1" .212 .242 .278 .... 



CAllBRIA STEEL. 40' 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS PER UNEAL FOOT. 

One cubic foot of steel welgh'l (89,6 pounds. 
'orthlckn~from inch to Incb and wid ths from inch to, inch, 

""'- I" ti" I," Il" la.b .... -Il' U" H" if' I" 
--- - - - ------- - -

I. .003 .06' .000 .063 .000 .070 .073 .1rI6 .000 

::; .000 .lrIl ."" .1T/9 .063 .,., ."1 .095 .100 
.000 .085 .000 .096 .100 .106 ,lt~ ,1t1i .1 20 

i , .093 .". .106 .tIO .116 .1" .1" .134 .139 

}, .106 .ttS .100 .116 .11S .1119 ,14.6 .163 ,159 
.1" .127 .134 .1" .149 .167 .1" .1,. .119 

if .183 ,141 .149 .1" .1" .1701 .183 .191 .199 
.1016 .1" .1" .llS .183 .1" "'1 ~to .!t, 

~ 
.169 .1" .119 .189 • 189 .... ,219 .... .... 
.llS .183 .1" .". m .227 m .... ... , 
.1" .1" .,,, ."1 . m .... .... •• 67 m 
.189 . 212 .... .W ... , ,261 2/' .2S6 .299 

* 
m .'" .m .252 ." • 219 .... ... .319 

. '" ,2(0 .... .268 .... .". • 310 .... .339 .... .... '" .... .m ,31' .929 .... .as, .... .... .... .300 .316 .831 .341 .863 .3'/9 

fl 
.... .... .299 .315 .832 ... , .... .... .... m .... .314 .831 • 34' .... .... AOt .0118 .'" .110 .929 • 341 .... .... .• '" . "" .... ... .... .... .... .".. .• Ot . "" .... . ... 

(I 
. 8t9 .... .359 .3'/9 .398 •• 18 . m .... .m 
.832 .S58 . 31' .... .oIlli .• " ... 7 .<11 .• " .... ..... .388 .• to .. " .... ..711 A96 .618 
.83' . "1 ... ... , .(018 ,471 .... ~t5 .... 

f1 
.312 .m ,.18 .... •• 6.\ .428 .!itt .f>35 .5t8 
.085 .• " .• " .457 .481 .506 .690 .M< ~78 
• 398 .... .«8 .m .• " .". .... .IlS ~" .412 .'31 .'83 ,489 "I ",,0 .... ~ .. ,618 

II 
. .., .... .m .... .631 .... .... .611 .638 
•• IS .• " . '''(0 .... ~711 ... .630 .6.\1 .... . "" ..., .... .... ~ .621 ... , .m 
A6.\ .. " m .... .68t .610 .639 .... .rtII 

I. .• 78 ..., .... . 667 ~" .628 .667 .rR/ .117 



00_ (lAMBBIA. STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BAltS. 
POUNDS PER LINEAL FOOT • 

• (C01'ITlN UI.O. ) 

...... 
/1" III" UtI il' n" ti" JP' jll . 12" .... ~ 

I-- -

~ 
.088 .086 .090 .093 .09' .100 .103 .106 ... 
.1" .108 .tt2 .116 .120 .1" .120 .183 '" .1" .120 .134 .120 .1« .1.(9 .1" .t6Q . ., 

i, .14' • 151 .157 .163 .169 .174, .180 .183 U • 

1. .166 .\711 .179 .\86 .198 .199_ .!OO .212 5.10 
.187 .194 . '00 .... ~17 .... ~ .... .,. 

(i ... .216 m .232 ... , . 24' "'7 .... .... .... .287 "47 .256 • 265 .87 • ~ .... 7.01 

~ 
.... ." . .269 • 279 .... .... .809 .819 7.65 
.870 .981 . 201 .... • 813 .... .... .... ., . 
.291 .... JI1{ .823 .287 • 34' .... .872 &69 
,311 .... ." . .34' .'" • 87' .... .398 '.06 

A .832 .... .35' . 872 . ... .398 ,412 . .,. 10.20 
. 353 ..., • 381 .... .• " .... .• " . ... to.Sf. 

(I .87' .388 .• " .... 18 .... .... ..63 . .,. tUS 
. m . 410 .... .m .4.51 . .,. . ... ... 12.11 

fl 
.4.15 .• " , '48 .• 65 .481 • '98 .515 .531 107 • 
.436 .• 53 • .f.71 .• ., .... .523 ... 0 .558 '''' .457 . m .. " .M! .... .... .... "'" 14.(l3 
.m .• " .615 .535 .... ~79 '9' .6n 14.66 

I .• " .518 .538 .558 >78 >1,. .618 .... IS,3() 

1I 
.619 .540 •• 00 .581 ... .623 . ... .... 15.!ij 
... 0 . liM .583 .... .". ... 7 . ... .691 1158 .... .583 .605 .623 .650 .678 ... .717 17.21 

II 
.>81 .... .628 .651 .87' .fY!/ . . 721 .7"4 17.85 ... .626 .650 • 674- .... .?2ll .14,6 :710 18.49 
.628 .6<7 .678 .697 .?2ll .747 .m :m 19.13 ... , .... ... • 721 .74.6 .m .798 .823 19.76 

n 
.... • 691 .'717 .744 .7/0 :m .823 .850 20.40 . .,. .712 .740 .787 .79' .822 .... .877 21.M 
.706 .734 .7" .790 ~18 .347 • 87' ... 21.88 
.72' .155 • 734 .813 .... .872 .901 .'80 22.81 

, {, • 147 .m .807 .287 ..., .896 ." . .086 22.\Ii 



OAMBRI A. STEEL, 407 

WEIGHTS OF FLAT ROLLED STEEL BARS, 

POUNDS PEA LINEAL FOOT. 

(cmITINuKD.) 

..... 
U" I" 12" 

ill ... H'I U" I," U" U" UII 
- - - - - - ----- - ----

-h ,110 .113 .IUI .120 .1" .126 .129 .ISS <fi' n .137 .1.1 .1" .\.(9 .1" .158 .152 .166 3.19 
n .164 .169 .m .1" .1" .189 .1" .199 8.SS ., .192 ."0 ... ... .216 .221 .W .m ·(,-1.6 

j, .219 .226 .8SS ... .246 .252 .25' .m 6.10 .,., .2M .261 .269 • .,6 .... .291 . ." 5.14. 

IT . .,. ... • 291 . ." .307 .315 .2M .... 698 
.801 .310 .1120 .829 .338 ... , ... , .685 7.01 

~ 
.829 . ,., ... , .35' .369 .37' .888 .... 7." 
... 6 .307 .678 .888 .... .410 .-1.21 .." ." .888 .iI1I5 .• 117 .-1.18 .480 .-1.-12 .'53 .• 65 ." .411 .<23 .• " .«8 .461 .m .... •• 98 9.66 

t .'98 .• 52 .... .• 78 ,-1.91 .... .518 .531 10J!0 .... .... . ... .'" .522 .536 .M<! .564 10.84 
•• 99 .'" .52S .538 .553 .568 .583 •• 99 11.(8 
.520 . 586 .... .• 68 .... .. " .615 .531 12.11 

fl 
.... .564 .581 •• 99 .614 .531 .647 .664 12.15 
.575 .• 99 .610 .528 .54' .568 . .., .637 13.39 ... .521 .809 .657 . .,. .664 .712 .m 14.03 
.630 .,., .'" .687 .706 .725 .7" .764 14..66 

I .657 .ffI7 .6., .111 .737 .757 .m :1'1/ 15.30 

II .685 .706 .726 :147 .768 .789 .809 .880 IS.W 
.712 . m .753 .m .m .1120 .642 ... 1<58 
.740 .752 .m .307 .829 .... . .,. .896 17.21 

~ 
. m .700 .813 .837 .,., .883 .906 .'oo 17.81i 
.m Jlt8 ... , .W .891 .915 .939 ... 18.-1.9 
.1!22 ... 7 .872 . ,.. .921 ... , .971 .... 19.IS 
.8<' . ." .901 .". .t1iJ2 .678 l.00ll I. .. 1\1.76 

II 
.m ... . 930 .... . .. 1.01 1.01 1.06 ,..., .... .931 .90' .". 1.01 1.04 1.117 1.10 21.04 
.991 .,., ... 1.02 1.04 1.117 l.lO US 21.68 
.90' ... 1.02 1.00 1.117 1.10 1.13 1.16 ... " !. .,,' 1.02 1.00 I." I.It 1.1 -1. 1.17 1.20 2290 



r 
4.8 CAMBRIA. STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

POUNDS PER L.INEAL FOOT. 

( COl'lTlNUED.) 

""'- IV' un U" tl" nil fill nil I" 12 " 
ID tA<Mo. 

-- - - - - ---------
r. .. ,. .189 .us .14.6 .149 .153 .156 .159 '''' 

* 
.170 .174 .1711 .. 83 .187 .191 .1" .189 8.19 .... .209 .21-4 .219 .... .m "" .289 3.83 

.\ .289 .2« .,.. .25' .261 .'fII .m .m 4,46 

J. .m .m .286 .292 .... .305 .312 .319 5.10 .... .314 .321 .S29 .336 .... .85' .85' 5.U 

t! ... , .... • 85' . .. .374 . 382 .... .", ." 
.37' .383 .893 . '02 .m .... .... .• " 7.01 

g • '!l8 .418 .... .• ,. .«, .... ..68 .m , ... 
.«, .458 . '64 .475 .... .496 .507 >1, &29 
.4'(6 .... .000 .51t .523 .635 ... , .558 &" 
.510 .523 .635 .54' .5" .5711 .685 >" '.66 

* 
.... .558 . 571 .... .598 . 6tl .... .... to.20 
.579 .5" . ." .621 .635 ... , .... .m 10.~ 
.613 . 628 .... .65' .672 .687 .702 .717 11.48 
.64' .... .618 .... .710 .725 .741 .7,7 12.11 ., 

~ 
.681 .687 .71'" ."., .747 .764 .780 :m 12.75 
.715 .732 .750 .7fJ/ .m ... .819 .fiZi 13.39 
.749 .7fI1 .785 ... .... ... , .858 .m 14.03 
• 783 ... .821 .84' .85' .878 .8'11 .916 14..66 

I .811 .837 .857 .m .836 .916 .33' .85' 15.30 

II .851 .878 .... .913 ., .. .956 .975 .'" 15.94 .... .006 .328 .95() .971 .m 1.01 1.64 1<5' 
.919 ... 1 .964 .986 1.01 1.03 1.05 1.08 17.21 

U 
.953 .97' .m I.O! 1.05 1.07 I." 1.12 17.85 .,., 1.01 1.0< 1.06 1.!l8 1.11 1.13 1.16 18.49 

1.02 1.05 1.07 1.10 1.12 1.15 1.17 I." 19.13 
1.06 I.IJ8 1.11 1.18 1.16 1.18 1.21 1.24 1(1.76 • 

(, 
I." 1.12 1.14 1.17 1.20 1.22 1.25 1.23 20.4.0 
1.12 1.15 1.18 1.21 1.23 1.26 1.29 1.81 21.04 
1.16 1.19 1.21 I." !.27 I." 1.83 1.85 21.68 
1.19 !.2' 1.25 !.2' 1.31 1.34 1.37 1.89 '''1 

h 1.28 11.28 1.23 1.81 I." 1.97 1.40 1.43 " ... 



CAMBRIA STEEL. ~O9 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

POU NDS PER LINEAL FOOT. 

One cubic foot of sted weighs 489.6 pounds. 

For Thicknesses from If in. to 2 ins. and Widths from 1 in. to 12! ins. .. _ 
If" ~I I!" 2f" 2i" 1 " 2" 2 JII 12" ....... • 

I- I-
I. .638 .m .'" 1.12 1.28 1.43 1.59 1.75 '.56 
I .85<l 1.06 1.28 1.49 1.70 1.91 '13 '.M 1.20 

I. 1.06 1.86 1.59 1.86 W '" '.66 0'" 12.75 

+ 
1.28 1.59 1.91 ,." 2.M ." 3.19 3.51 15.80 
1.49 1.86 ." '.60 >9, 8.36 '.72 <09 17.85 
1.70 '13 '.55 0" '" 3.83 •. " '.68 2O.4D 

l. 1.91 0" '" 3.35 383 •. " '.18 5.26 22." 
I w ." 3.19 .72 •. " '.18 5.31 5.," ".5O 
II , ... >'" 3.61 '.09 U8 5.26 •. '" 6.48 ..05 
I 0" '19 3.83 4,46 5.1D 5.74 6.38 7.Dl 30.60 

II 2.76 ... 4.14 ' .38 • .os ." "I ,." 83.15 ." .72 4,46 1i.21 5." 6.69 7.44 018 85.70 
I t! U, 39' '.18 5.58 '83 7.17 '.>1 ." 38.2.\ 

SAD •. " 5.ID '.95 ." '.65 .. , '.35 4D.8O 

I;, 3.61 4.52 5." 5." '.23 01' 9.03 9.93 43.35 

~ 1, 8.83 '.78 5.74 6.69 '.56 "I 9.56 ID.IiB ".00 .. " ' .05 6.05 ,.rtr 0 .. , ... IM9 11.ID ..... 
II U. 5.31 6.38 7.44 0" , ... IG.63 11.69 51.00 

I;, 4.46 5.58 '" 7.81 .,3 ID.(14 11.16 12.27 ... 55 

l.t '.68 5." 7.DI 018 '.35 10.52 11.69 1086 56.1(1 
'.W .11 '.33 ". '.78 11.00 12.22 13.44 "'65 I! 5.ID .33 '.65 &93

j 
10.20 11.48 I>" 14.1l3 61.20 

II, 5.31 ." 7.'11 9.30 10.63 11.95 1.28 14.61 63.75 
I I 5.53 "I &29 9.67 1 t.oo 1M3 18.81 15.19 "" I f! 5.74 7.17 &61 IM-I 11.48 12.91 Wl-I 15.78 "86 I I •. " 7.44 0" 10.H III.00 18.89 14.88 16.36 71.4D 

:\' <t6 7.70 9." 10.78 12.33 13.87 lUI 1.95 "86 6.38 '.>1 9.56 11.16 12.751 t4.34 15.9-1 17.53 "50 Itl 859 82' '.38 11.53 13.18 14.82 16.47 18.12 79.05 , ". .. , 10.20 11.90. 13.60 Hi.30 17.00 18.70 81.60 



r .10 OAXBRll STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS P£R LINEAL FOOT. 

( CO:iTI:iUItD.) 

2.56 2.71 2.87 8.03 7.66 
8,.10 8.61 8.83 4.il' 10.21) 

Uti 4.52 ·4.18 5.06 12.76 
5.10 5.42 5.74 6.06 15.80 
6.95 6.82 6.69 7.07 17.86 
6.80 7.22 7.66 8.08 21U O 

7.65 8.18 8.61 US 22.95 
8.60 9.08 9.66 10.09 25.50 
9.85 9.93 10.li2 11.1 0 28.05 

&t. " 

1D.20 10.8i 11.48 12.11 SUO 

11.05 11.7-1 12..(3 13.12 33.16 
11.90 12.61 t3.89 IU S 35.70 
12.75 18.55 IU,- 15.14 38.25 
18.60 IMIi 15.80 16.15 4(\.80 

a.~ 15.85 16.26 17.16 48.35 
15.80 16.26 17.21 18.17 45.90 
16.16 17.16 18.17 HUS 48..a 
17.00 18.06 UUS 20.19 51.00 

17.85 1&97 2<1.08 21.20 !iUS 

jj:'~l lti~I I8.70 19.87 21.0-1 22.21 66.10 :;:;01 ii,iiSl 19.55 20.77 21.99 28.22 58.66 
.. 20.40 21.68 22.96 2U3 61.20 

21.25 22.58 23.91 25.23 68.75 
22.10 2U8 24.86 26.2-f. 66.30 

:::;'1 iii.iil ;;;:" I"'ii] 22.95 2U8 26.82 27.25 68.85 H ..... 23.80 2U9 26.18 28.26 71.40 

24.66 26.19 27.73 29.21 73.95 
25.50 27.C9 28.69 80.28 76.50 
26..35 2&00 29.64. 81.29 79.05 
27.20 28.90 lO.60 82.80 81.60 



OAMBItIA 8 'rEEL. ... 
WEIGHTS OF FLAT ROLLED STEEL BARS. 

POUNOI PER LINEAL FOOT. 
( CONTINU ED.) 

....... -- 6" 6i" 61" 61" 12" 

/. '.83 ... , 4.14 '.SIl 7.60 

I (dO 6.81 5.53 5;74 10.20 

t 
... '.s. .. , 7.17 12.m 
7.60 7.., &" &" 15.30 
&" o.SIl '.87 to.O.f. 17.85 

10.20 10.63 11.05 11.48 20.40 

~ 
I iU8 11.95 I '"~ 12.91 22.98 
I 12.75 13.28 18.81 14.94 ..... 

14.08 1·f..61 15.19 15.78 "'''' 
1

15
.
80 15.94. lao, 17.21 SIl." 

Y ,8" 17.27 17.96 "" 33.16 
1 17 ... 18.69 19.84 20.08 86.70 

,tI I 19.13 19.92 ... n 21.62 ..... 
20 . .(0 21.25 "''' 22." .(0.80 

, ,', 21.68 "''' 
,:U, " ... .. " :,. ,"''' "''' 2.(.86 ".il! 45.90 

I 24.23 25.23 "" 27.25 .(&,(6 

' I . 25.60 26.56 27." '&6' 61000 

t~f 
! 26.78 27." 29.01 80.12 .. " 28.05 29.22 ., ... 31.56 56. 10 , . 29.83 80.bS 81.77 32.99 "''' ' I 30.60 31.88 33.16 84,.(8 61.20 

'/. 8UlB ... W ".53 ..... "" , i 33.16 ".63 35,91 87.29 "'SIl 
, fl 84.0 35.813 sa" .... 
II 35,70 87.19 ' 0.16 7t.40 

' tl 30.98 sa" 40,00 41.60 "" lj , 3&25 ".S< 4U4 .... ,. .. 
' II ... " .(1.17 .. '" 4U7 79.'" , .... "' .. ,,4.20 ".00 ' 1.80 



r ". CAMBRIA. STE EL. 

WEIGHTS OF FLAT ROLLED STEEL BARB. 
POUNDS PER LINEAL FOOT. 

( CONTINUED. ) 

""'-., .... 8" Bi" B!" 8f" 12" 

'i' IUD .. , , ... '.58 ,." . ., 7.01 '.28 7.4-( 10.20 

t 
6 .. ." '.08 '.30 ,.,. 

10.20 10.52 10.84 IU6 15.30 
11.90 ,>2, "" "" 11.85 
'6" 1'.03 I·U5 14.88 20.40 

~ 15.30 15.78 ,<2, '673 22." , 17.00 17.58 '60' 18.59 28.50 

V ,." 19.28 19.87 26.45 "'OS 
20.40 21.04 21.68 "''' 30.01 

,1. "''' "''' ..... 24.17 5815 ... ., ".M "." 2<08 85.70 
25.50 2&30 27.09 27." .". 27." 2&OS "''' ".75 40.80 

11< "''' " . ., 30.71 31.61 .... 
' 1 ".60 111.56 .. 51 .. ., ... " 
' 1< 32.30 .. " 34.32 35.33 .... 
I t ".00 35.06 ,." 87.19 51.00 

'!, 85.70 ... 32 ".OJ ".OS 58.55 

:~ 87.40 ""57 39.74 40.91 56.10 
89.10 40.82 .f.1.5' . <71 ... " ' I 40.80 42.08 43.35 " .58 61.20 

:1 42.50 .. " -45.16 .... .. " « .20 ".58 .. " .... .. 30 

:V ... W 47.38 "71 ... "' .. " 47.60 49.09 50.58 52.06 71AIl 

' 1/ .49.3U 50" "'" 58" iUS 
' I 51.00 52.58 54.19 55." 76 .. 
'1/ 52.70 ,4.8. 55.99 57.IM ".OS 
2 54040 56.10 57.SO 69.50 81.60 



OAXBBIA. 8TEEL. ", 
WEIGHTS OF FLAT ROLLED STEEL BARB. 

POUNOS PER LINEAL FOOT. 

(COSmoWED.) 

....... 
10" 12" 

'i' ... ." ." ." 7." 
0" 071 093 IU .f. I." 

~ 
10.63 10.1N 11.18 H.d I'" 
1>1' .. " .... 13.71 lo.s0 
1.f..88 15.25 15.62 16.99 nBC. 
17.00 17 . .f.3 17.BC. 1O .. ..." 

+ 
19.13 19.60 ".08 "." "'95 
2U6 21.78 ..... ... " ..... ..... ... " ".M 26.18 ... '" ..... 26.1ol 28.78 27 . .f.t .... 

t 27." ..... 29.01 ".ro 83.15 
29.75 M.O 31.2.4 31.98 85.70 

I I 81.88 8ll.67 33.47 ".27 ... 85 
".00 ".85 35.70 .... 40.80 

In ..... ".to ".93 83." 43.35 

:J, .... 39.21 '0.18 U1t .. ., 
.f.O.SS 41.38 ... " .. " .... I I " ... .. " «.93 .f.5.69 51.00 

!l 
«." '5.74 .. " '7/n " ... 
"75 4U2 0.09 "." 5&" 
.0 .. 50.10 61.32 .... .. .. 

11 51.00 ..... .... ..." 6UO 

I" 63.13 ..... 55.78 57.11 ".75 
II 55." 56." .. 01 59.39 ... 30 
1/\ 67.88 .. " 00." 61.68 88.85 
II 59.50 "'99 8ll." "." 7UO 

: ~I 61.63 88.17 61.71 ..... ,.." 
"'75 ..... ..... 88.58 "50 

1ft ... " !7.88 69.17 ,." 78.'" • 88.00 611.70 71.40 ?S.10 81.60 



· .. OAMBRIA STEEL. 

WElIGBTS OF FLAT ROLLED STEEL BARS. 
POUNDS PER LI NEAL FOOT. 

(CONCLUDED. ) 

...... .:.xx 
11" 11i" 111" llJ" 12" 12t" 12l" 12J" ; ::!. 

b.b_ ·il·~ 

- ~.E '" .. - " 
0" " 

¥ 7.01 7.17 7." 1.49 7." 7.81 7." ... f' .... •. " '.78 .... to'" 10.4\ 10.68 10.M •• -. 
~: 

11.69 11.95 12.22 12.48 "" 18.02 13.28 "" 
~ ~;; .. ~ 

IUS 1.f..M U.66 \·4.98 15.SO 15.&2 \5.94 "" .~ 
16.36 .. " 17.11 17.48 17.85 1&22 18.59 1&., ·h 
18.70 19.13 lUiS 19.98 "''' ,. ... 21.25 21.68 ~'rl 
21.~ 21.52 21.99 22.47 22.95 211.43 u:!>l 

~' 23.91 24.38 " 23.38 23." , .... 24." " .50 ".03 2'" 27.09 ~.E::: It 25.71 .. 30 2<88 Zl.47 28." 28.63 29.22 29." ::.~ 

"''' 28.69 29." 29." ..... 31.24 31.88 82.51 '" " "0 

V ..... 81.08 31./7 32.46 33.15 23.S< ".53 85.22 i~'~ 
=1~ 82.78 83.47 310.21 ..... 36.70 81'" 37.19 37.93 J~+ 

,II 35.06, 85.86 sa66 37." .... ..... 39.S. 40.114 EV.:O: 
37.40 38.25 89.10 ".95 40.80 41.65 "50 43.35 I'o~~ 

I " 89.74. 40.M .. " .... 45.16 
a..':: I 

41.6' ..... .. " 1~;; 1~ "II! .. 03 .... ..... 45.90 '6" 47.8\ .." 44.41 ..... 46.48 47.« .. " 49.46 50.47 51.48 8"~ I I .f.6.75 47.81 "-88 49.94 51.00 "'-08 63.13 04.\9 1l·h 
;; t· 

I ,.. 4.9.09 50." 61.32 .. <3 53." ".87 55.78 53.00 8. ;;~ 

1t 51.43 "59 63.76 ".93 56.10 67.27 58. .. 1i9.61 e ,x;i 
5a76 ".98 58.21 57.43 58.66 69.87 61.09 62." 5-:~i 

I I 66.10 67.38 58.55 1i9.93 61.20 112.48 58.75 ... OS .. -;6', I ·- ... JL 

17 88 .. 59.77 61.09 ..... ".75 66.08 66 . .f1 67.73 ·cuoq 
~. c oo> 

00.78 "16 ".54 "'.92 8830 87.68 69.06 7 ... ~'a';~ 

III 6.'1.11 "'.56 66.98 67 . .f2 118.66 70.28 71.'72 7:l15 ~ "B+ 
I I ..... 68. .. 68.<3 69.91 7UO 7'" 7.f.38 75.86 ";:jl~ 

~j!l 
11\ 67.79 69.83 70.87 "41 78.115 75.(9 77.OS 78.57 

'u -x 
• !!.:'" 

I t 70.13 71.72 7531 7 •. 91 76.50 78.09 79.69 81.28 ~~1~ 11\ 72. 4.617-4.11 75.76 77.40 79.1)6] 80.70 "'-3< "'-00 , R SO, 76.60 78.20 79.00 81.60 83.30 85.00 68.79 '. 



-
CAMlraIA STEEL. ", 

AREAS AND OIROUMFERENOES OF OIROLES. 
For Di.lmet~r& from n 10100, advancing by T~nths. 

..-. ... -- ..... . ... - . 
0.0 '.0 12.56M ,.,'64 

.1 . .",.. . 3\.4\6 .1 13.2025 ..... 
•• ,(1314J6 .- •• 18.85« 13.1941 
.S .070686 .9m3 •• 14.5220 18.5088 

•• .12566 1.2566 •• 16.2053 13.8230 ., .. - t.5708 .5 16.904.3 14.1372 
.6 .2827' I.- .6 16.6190 14.4618 
.7 .3848ii 2.1991 .7 17.8494 14.7655 
.8 .50265 2.5133 .8 18.0956 Ui.tm6 ., .63617 2.8274 .9 18.8514. tU98S 

1.0 .7854 .1.1416 5.0 19.6350 16.70d0 .. .9503 3.4558 .1 20.1282 16.0221 
.2 1.1310 3.'7699 •• 21.2872 "3M3 
.3 I.am ".0841 .S 22.0618 .. -•• I.- •. - •• ... - 16.9646 ., 1.7671 ".7124 ., 23.7588 17.2788 
.6 2.0106 5.0265 .6 24.6301 17.5929 
.7 2.2698 5.30107 .7 25.5176 17.9071 
.8 2.M47 5.6549 .S 2M208 18.2212 
.9 ..... 5.9690 .9 27.3397 18.5354 

2.0 3J.US ."" 6.0 28.2748 18.8496 
.1 3.4636 66'" .1 29.W? 19.\637 
.2 3.8013 6.9116 .2 30.1007 tUm 

•• •. \548 7.'/2,7 •• 31.1726 19.7920 

•• •. "., 7.5898 .. ""699 20.1062 ., '.9087 7.8MO ., 33.1831 20."" 
.6 5.'" 8.1&81 .5 84.2119 20._ 
.7 5.7266 .. '" .7 85."" 2L(w87 
.S 6.1575 .,'" .S 86.3168 2U1628 
.9 .6052 9.1106 .9 37.3928 21.6770 

'.0 7.1)'86 9.4248 7.0 38.4845 21.9911 
.1 7.5477 9.7389 .1 89.6919 """ .2 ."" 10.0681 .2 40.7150 ll2.61\1S 

•• ."" 10.3673 ., 4.1.8589 .. 93116 

•• 9.0792 10.6814 •• 43.(}084 2 .. '" 

I 
.5 9.6211 10.9956 .5 ..... 1786 23.5619 

•• 10.1788 11.3097 .6 -45.8646 23.8761 
.7 10.7521 11.6289 .7 -46.5663 2-4.1903 
.8 11.31011 11.9381 .8 -47.7836 2-t.5Gf,4 
.9 11.9459 12.2:122 .9 -49.0167 24,.81811 



n. CAMBRIA STEEL. 

AREAS AND CIRCUMFERENOES OF OIRCLES. 
(CONTI~UED ) 

--.. .... """"- - .-. .... 1lnIud' ...... 

.0 50.2665 25.1327 1M 113.097B 37.6991 
.1 51.5300 26.·44.69 .1 11.(,9901 38.0133 . , 62.8102 25.7611 •• 116.8987 ,."' . •• 04.1061 26.0752 •• 118.8229 88.6(16 

•• 1i5.4177 26.8894 •• 120.76.28 . ."" 
.5 "'14M 26.7035 ., 122.7185 Stl.2699 
.S 58_ 27.0177 .S 12-4.6898 39.084\ 
.7 59 .• 468 27.3319 . 7 126.6769 ...... 
.S 60.8212 27.6460 .8 1"- 40.2124 ., 62,21U >1._ ., 13(1.6981 40.5265 

'.0 63.6173 28.2743 \3.0 132.7328 40.8407 
.1 66.0388 ,,- .1 134.7822 41.1M9 ., 66.4761 "'027 ., 136.8478 ,(1..(690 

•• 67.9291 29.2168 .3 tS8.929t 41.7832 

•• 59.3978 29.5310 •• 141.026\ -42.0973 
• 5 70.8822 29.8451 .5 143.1388 42.4115 
.6 72._ 30.1693 .6 US.2m .(2.7257 
.7 73.8981 3M'" .7 141.411'" 43.0398 
.8 75.4296 30.7876 .8 149.5712 43.85(0 
.9 76.9769 31.1018 ., 151.74.68 43.6681 

10.0 785'" 31.4159 14.0 153.9380 43.9823 
.1 80.1185 31.730\ .1 156.1450 44.2966 ., 81.7128 32.0442 ., 158.3677 44.6106 
.3 SS • ."" 32._ •• 160.6061 44.9248 

•• 8 .. 9487 32.6726 •• 1tl2.86Q'>. 45.2389 

.5 86.5901 38."57 ., 165.1300 45.5531 

.6 "'247' 958009 .6 167.4155 .(5.8673 

.7 8tl9202 33.6150 .7 169.7167 .(6.1814. 

.8 91.6088 95_ .8 172.0336 46.4956 ., 93.8132 34.2434 ., 174.3M2 U"" 
11.0 95._ 34.5575 15.0 176.7146 47.1239 

.1 96.7689 34.8'717 .I 1'r.l.0786 47.4380 

•• 98.5203 95.1668 •• 181.4584- 47.7522 
.3 100.2875 95.5000 •• 183.8589 4811884 
•• 102.0703 85.814.2 •• 186.2660 ..... 
•• 103.8689 36.1283 ., 

l~i 
48.6947 

•• 105.6832 36.4425 .6 49,tX188 
.7 107.6132 36.7566 .7 49.8230 
.8 t09.S588 37.0708 .8 49.6372 ., Ht.2202 "'.m .9 49.9518 



CAMBRIA. STEEL. <1, 
AREAS AND OIROUMFERENOES OF CIRCLES. 

(C:OSTINUIlD.) 

....... .- """'- -. .... """"'-

16,0 201.0619 50._ 20.0 814.1593 62.8819 
.1 203.5881 00.5796 .1 317.3® 53.1460 

•• !06.1I99 .,.- •• 820.473D 63A6lI2 
.S 2OSil'm 61.2080 •• ... ,." 6.'J.Tl43 

I •• 21UA{I1 fit.6221 •• 326.8513 G4 .... 

•• 218.8246 51.8363 ., 1131)_ 61..4026 

•• 216.4543 52.1 ... •• 333.291 6 6'-7168 
.7 219.03Q7 SU646 .7 11M"" M.0310 
.8 221.67M 52.7788 .8 839.7'9f.7 65.3451 

•• 224,8176 .. om •• m .... m ..... 
17.0 .... 9801 63.4071 21.0 ... "" ... ",. 

.1 ........ 5&7212 .1 849.66'71 • .. 876 

•• ....... ....... •• 116U89J 66.6018 

•• 285.0618 5(.8400 .3 .... 1Im 66.9159 

•• 237.7871 ... - •• 359.6809 67.2801 ., 241).5282 ".91'7'1 ., "'.0508 67.5442 
.6 248.2849 56.- •• ....... 67._ 
.7 246.0574 65._ .7 869.8861 68.1726 
.8 ... "" tili.92!l3 .8 8'''''' 68._ ., 251.64.94 .. "" •• .,. .... 68.8009 

lao I ... ··'" ....." 22.0 880.132'7 00.1 160 
.1 257.3043 ... "'" .1 868.'963 69,4292 

•• "'-I'" 57.1770 •• 387.0756 69.7434 
.3 ....... 57.4911 .S 390.5707 70.0675 

•• ....... 57.8053 •• 894./:814 7Cl.3'i17 

•• "' ... 68.1195 • • 897.6078 71).6858 
.6 271.7163 58..", •• 401.11iOO 71.0000 ., 274.0019 68.7478 .7 404.7078 71.3142 

•• 277.59\1 59.0619 .8 408.2814 71.6283 ., 280.6521 59.3761 •• 411.8706 71.9425 
19.0 

II 
59.6903 23.0 415.4756 n._ 

.1 50"'" .1 419.0963 72.5708 

•• 60.3186 •• 4.22."" ", ... , 
.S 60.6327 .3 426.38i8 73.199\ 

•• 60.9469 • • '30."" 73.fil83 

•• ... 6477 61 .2611 •• .... 1361 13."" 
•• 801.718& 61.&752 •• 437.4354 74.1416 
.7 ., ...... 61.8694 ., ~1.t603 7Utili7 
.8 307.9076 ...... .8 ....... 74.7699 

•• 311.1Jl66 6!.5177 •• tt8.6273 75.(WMI 



.,S OAJrIBRIA. STlIlEL . 

AREAS AND OIROUMFERENOES OF OIROLES. 
(CONTINUED.) 

DitDoW . .... """'- ~ .. .... ar .... t ........ 

... , 45U893 75.8982 2.., 6\fi.7522 8i'.96(6 
.I 456.1671 76.1124. .1 620.1682 "2788 
•• 459.9606 76.0265 .2 .... 5800 "59" .3 .(63.7698 76.3407 .8 629.0175 "007' •• 467.5946 76.6M9 •• 633.4707 89.2212 

.5 ·m.4S52 76.!i690 .5 637.9397 SO._ 
•• 475.2916 71._ •• 64.2.0&248 89.&.95 
.7 479.1681! 77.5973 .7 646.9U6 00.1687 
.8 483.0613 77.91Ui .8 66\.4400 91),,(779 . , (86.9547 ""'7 •• "'.om 90.7920 ... , 400.8789 "5398 28.' 660.5\99 91.1002 

•• 494.8087 "'"" •• "'.08S0 91.4203 
.2 498.7592 79.\68\ •• 669.6619 91.7345 
.S "'12M 19.4828 .S 674.2565 92.'481 
•• .... ,011i 19._ •• ""''''' 112.3628 
.5 610.7052 80.1106 .5 683.4927 
.S 614.7185 8O.04US .S 688."., 
.1 618.7416 SO."" .1 692.7919 
.8 ".,- 81.0531 .8 697.4.660 ., 626.8529 8\.3672 .8 702.1638 

26.0 530._ 81.6814. SO., 100.8588 SUI78 

•• 535.0211 81.9956 •• 71 1.5786 94.5619 
.2 b39.I287 82.8097 •• 716.3145 94..8761 
.S &18.252\ 82.11239 .3 721.0662 95.1003 
•• &17.3911 82.9380 •• 12.5.8336 ".50« 
.5 551.5%9 83._ .5 730.6167 95.8186 
.S MS.7163 83.5664 •• 735.4\(;4 "''''' .1 MS.9025 83._ .7 140.2299 96.44. 69 
.8 blW.11l44 84.1947 .8 7-(5.0601 96.7611 ., ""0:," 8U088 •• 149.9060 97.0752 

21.0 572.5553 '4.8230 81.0 754.7&78 91.3894 
•• 576.8043 85.1372 •• 759.6450 97.7035 
.2 /i81.(1690 85.4613 •• 76f0.5380 98.0177 
.S 585.34!M 85.7655 .3 769.«67 98.3319 

•• 589.6455 .",.. •• n U7t2 .. " .. 
.5 593.11514 "''''' •• 779.S1 IS ..-.S 598.2849 """" .S 184._ 99.27.(3 
.1 ""'.,. 87.0221 .7 780.238S 99._ 
. S .... 981. 91 ..... .8 194."" 99 .... 
•• 611.8618 91.6504 •• 199."" 100.2168 

, 



CAIlBRIA STEEL . .,. 
AREAS AND OIRCUMFERENOES OF OIRCLES. 

(COSTI:<IUItI).) -. .- ......... ~ -. .- """""-

92.' 804.2477 100.6310 .. , 1017.8760 113.0978 
.1 809.2821 100.8451 .I 1023.6387 113.4115 

•• 8\4.8322 101.1693 •• \029.l!I72 113.7267 
.S 819.3980 10l.4784 •• 1034.91\3 114.0398 ., 824.4796 101.7876 ., ICWO.62lt 114.M40 ., 829.6768 to!.I018 ., IGt8.3467 114.6681 

•• 834.6897 10!.411i9 •• 1002..." 114.9823 
.7 839.8184 10!.7301 .7 1~7.8449 111i.29M 

•• ........ 103.0«2 •• 1063.6176 115.6106 
.9 81>0.,," "'''''''' •• 1000.4060 111i.mB 

83.' 865 ..... 103.6726 87.' 1075.2101 lIU389 
.I 81>0.,,,,, 1,..- .1 1!lI1.02W IIU631 

•• .... 69r.! IGt.3009 •• 11 ....... 116.8672 
. s 870.9202 IGt.615O •• 1092.7166 117.1814 ., 8711.1588 IGt.9292 ., 109Il.6835 117.4956 

•• 881.4131 105.24U •• ItCW.466! 117.8097 

•• 8."'81 105.5575 •• 1110.3645 118. 1239 
.7 891.9688 105.8717 .7 1116.!786 118.4380 
.8 897.2708 106.1868 .8 1122.l!il88 118.7522 
.9 "",,7< 108."'" .9 1128.1538 119.06&( ... , 1107.9'203 los.8t42 .. , 1134.1149 119.3800 
.1 913.2688 107.1288 .1 1140.0\118 119.&9f.7 

•• 918.6331 107.4425 •• 1146.084.4 120._ 
.s 924.0131 107.7566 •• 1IS2.09!1 120.32.30 ., 9N.4<li8 """'" ., 1168.1167 I"''''' ., "'."'" 108.3849 ., tt64.1564 120.11513 

•• IIW.2471 108.6991 •• tl70.2118 1!1.!6M 
.7 946.6901 109.0183 .7 l!76.2830 121.6'796 
.8 961.148& 109.3274 .8 1182.8698 121.8938 
.9 "'.6228 109.6416 ., 1188.4723 122.2080 

35.' 962.1127 109.9557 "., lHI.ui906 12W!21 
.1 967.6184 110.2699 .1 1200.7246 122."" 

•• 973.1397 110.584\ •• 1206.8742 t2S.1f1Of, 
.S m"" 1 10.8982 .S 12110S96 123.4648 ., "'."" 111.2124 ., 1219.2207 1211.7788 ., .... 1\180 tlt.M6li ., U!25.4175 lW)929 

•• .... "" 111.8407 •• 1231.Il300 124.4071 
.7 1000.9821 112.1549 .7 1237.8582 124.7212 ., 1006.69'71 112.4690 • lW..t~ 125.OSM 
.9 1012.2290 112.78112 .9 12:50.1617 125.84116 



420 CA.K:BRIA STEEL. 

AREAS AND OIROUMFERENOES OF CIROLES. 
(CONTINUED.) 

oa-. I .~ """'- PiuIoIor. .~ "" ........ 
40.0 12&6.6371 125.6637 44.0 1520.5308 188.2301 

.I 1262.9281 125.9771l .1 1527.4502 138.5442 

•• 12&1.2348 \26.2920 •• 1534.8863 188."" 
. S Irni.5673 126.G062 ., 1541.3360 139.172f1 

•• 128t.89M 126.9203 •• "43_ 189.4867 

.5 1288.2493 127.23015 .5 15055.2847 139.8009 ., 1294.6189 127.5487 .6 1562.2826 140.1150 

.7 1301.0042 127.8628 .7 1569.~ 149.(292 

.S 1307.4002 128.1770 .8 1576.3255 140.7434 ., \313.8219 128.4911 .9 lli83.S701i 141.0575 

41.0 \320.2543 12."'" 45.0 1590.4313 141.3717 
.1 1826.7024 129.1195 .1 1591.5077 !41.1J858 

•• 1333.1663 129.4336 .2 1604.5999 142.0000 
.S 1339.&168 129.7478 .3 1611.7077 142.8141 

•• 1846.1410 130.0619 .. \618.8313 142."" 

.5 1852.6520 180.376\ .5 1625.9705 1(2.9425 

.6 \859.1786 130.6903 .6 1633.\265 143.25&6 

.7 1365.7210 131.0044 .7 !~O.29fi2 143.5708 

.8 1372.2791 131.3186 .8 164.7 . .(826 143.8849 

.9 1378.8529 131.6327 .9 1664.6847 1,(4.1991 

42.0 1385.«24 t3t.9469 46.0 1661.902.') 144.0183 
.1 1392.0476 13.2.2611 .I 1669.1860 1«.8274 

•• 13\l6."" 132.57S2 .2 \676.3852 !4S.W6 
.S l.f05.3:l6\ 132.6694 .S \683.6602 145.4567 

•• 1411.91)74 133.2035 •• \690.9308 14S.7699 

.5 1-418.62M 183.5177 .5 1rl98.22?2 146J)841 

.6 1425.S(Ig"2 133.8318 .6 1705.5392 146.8982 

.7 1432.0086 134.1460 .7 1712.8670 146.7124 

.8 1438.7288 13'-4602 .8 1720.2105 1"7.0265 

.9 1«5.4546 134.7743 .9 1727.S696 147.3107 

-43.0 1452.2ll12 135.0885 47.0 1734.9«5 147.6549 
.I 145&9635 135.-4026 .1 17"2.3351 147.9690 
.2 1466.7415 135.7168 •• 17-49.1414 14'2832 
.3 1472.5352 136.OS10 .S 171i7.1634 148.5973 

•• 1479.3«6 IS6.3m •• 1764.6012 1.(8.91 15 

.5 1486.1697 136.6598 .5 Im-OM6 149.2257 

.6 1493.0105 136."," .6 1779.5237 149.ti398 

.7 1499.8670 137.2876 .7 11787.0086 149.8540 

.8 """'" 137.6018 .8 ! 1794.5001 150.1681 

•• 1513.6272 137.9159 .9 1802.0254 150 . .t82S 



- CAMBRIA.. STEEL. .., 
AREAS AND OIROUMFERENOES OF CIROLES. 

(COSTINUF.D.) 

........ ,- """""- -. ,- """""-

.. 0 1809.557-4 lSO.19M '"'0 2123.1166 163.3628 
.1 1817.1050 161.1100 .1 2131.8926 163.6770 ., 1824.6684 16t.4248 ., 2140.OM3 163.9\111 ., 1832.2475 151.7389 ., 2148.2917 164..3053 

•• 183lI.SiJ!3 162.0531 •• 2156.5149 164.6195 

.5 184.7.'528 ''"'- .5 2164.7587 164..9386 

.6 185lUI790 152.6814 .6 2173.()O82 16.5.2478 

.7 1862.7210 152.9966 .7 2181.2785 166.5619 ., 1870.3786 153.3097 ., 2189.564.4 166.876\ 

.9 1878.0519 163.6239 .9 2197.866\ 166.1903 
49.0 1885.7410 '53.9380 53.0 2206.183f. 16U044 ., 189'J.4457 154.2522 ., 2214.5165 166.8186 ., 1901.1662 IM.5so. ., ""'-8&3 167.1327 ., , ...... 1&'-8805 ., 2231.2298 167.«69 

•• 1916.6543 155.1947 •• .2239.6100 167.7610 
.5 192U218 , ..... •• """9 '6&1l752 
•• 1932.2051 155.8230 .6 2256.4175 '6&"" 
.7 1940.0041 156.1872 .7 2264.8«8 168.7'035 ., 1947.8189 156.4518 ., 2273.28711 too.om 
.9 1965.64.93 156.7665 .9 228\.7466 16:9.8318 

".0 1963.4954 157.0796 54.0 ?2IlO.2210 169.6460 
.< 1971.3512 157.3938 .< 2298.7112 169.9602 ., 197'9.2848 157.7080 ., 2307.2171 170.274.3 ., 1981.12'80 158.0221 .3 2315.7386 110.5885 
•• 1995.0370 <53.8368 •• 2324.2759 170.9026 

•• 2002.9617 <53. .... .5 2332."" 171.2168 
.6 2OIO.9aID 158.\1646 .6 ~u!iI76 171.5310 
.7 2018.8581 159.2787 .7 2M9.9820 17UWi1 ., ... "" 159.5929 .8 2358.5821 172.1593 
.9 2034.8174 159.9071 .9 2367.1979 172.4784 

51.0 2042.8200 100.2212 55.0 2875.8294 172.7876 
.< 2tJ5O.8395 160.5354 .< 2384.4767 178.1018 ., ""-874' 100.8495 ., 2393.1896 tnA159 ., """-"' .... 161.1637 .3 2401.8183 173.7301 

•• 207"4.9905 16um •• 2410.5126 174.1)4(2 

.5 .... "" 161.?920 .5 2419.2227 174.S584 

.6 2091.1697 I&2.H)62 .6 2427.9485 174.6726 

.7 "".2829 <"-""' .7 2436.6899 174.9867 ., 2107.4118 <6.7345 ., 2445.4471 175.3009 

.9 2115.5663 168.1W87 .9 2454.2200 175.6160 



r ... OAMBRIA STEEL . 

AREAS AND OIROUMFERENOES OF OIRCLES. 
(coNTINUaD.) 

~w.ow. .- "'.-.. ....... .... """'-
0<0 2463.0086 17fi.9292 60.0 2B27.4l1M 188.4.9M 

.1 2471.8129 176.2433 .1 .... - 188._ ., "".6330 176.6575 •• 28(6.8148 189.1239 

.S 2489.4687 176.8717 .S "".m. 189.4880 
•• 2498.32<11 177.1858 •• ..... - 189.7522 
.5 25(17,1873 177.5000 .5 2874..7536 190.0664 
.6 2516.0701 177.8141 .6 2884.26(8 190.38OIi 
.7 "".9687 178.1283 .7 2893.7917 190.6947 
.8 ,..."'" 178.4(25 .8 ""'.," 191.0088 
.9 2542.8129 178.7566 .9 2912.8926 191.8:230 

67.0 2551.7S86 179.0708 61.0 -"" 191.6372 
.1 2500.7200 179.3849 .1 2932.0568 191.9518 ., 2569.6971 179.6991 ., 29011.6617 192.2665 
. 3 ."."" 180.0183 •• 2951.2828 192.5796 
•• 2587.698< 180.3214 •• mo.9100 192.8988 ., ,,,."" 180.6416 ., 29'l1).!in2 193.2079 
.6 2606.7626 180.9551 .6 2980.2404 193.5221 
.7 26\4.8182 181.2699 .7 !989.924.4 '"'''' .8 '.'''8116 181.5841 .8 2999.6241 194.1504 

•• !tm.9766 181.8982 •• !009."" 194.46(6 

'&0 2642.0794 182.2124 62.0 8019.0706 194.7781 
.t 2661.1979 182.6266 .1 3028.8173 195.0929 
.2 2600.3321 182.8401 •• !038.'''' 195.4071 
.8 2669.4820 188.1549 .8 .... 868tl 195.7212 
•• 2678.6476 183.4690 •• 3058.tSt9 196.OSM ., "".8289 183-7832 • 11067.9616 196.&495 
.6 2&.17.0259 1&1.0973 .6 1077.7869 "."" .7 2706.2386 184.4115 .7 _.6279 196"" 
.8 2715.4670 184.7256 .8 3091.4847 197.2920 
.9 27'M.71t2 185.0398 .9 3107.3.571 19'7.6062 

59.0 2733.9710 185.8540 63.0 SIl7.24M! 19'7.9!03 
.1 2'U3.24(iij 185.6681 .1 SI27.U9'2 198.2345 
.2 2752.5878 186.9823 ., SIS7.0687 

, ... _ 
.S 276L84ol8 1862964 .S S147.0I)(0 '''''''' •• 2771.1675 186.6106 •• 3156.9660 199.mO 

•• ,,",5058 186"'" •• 3166.9217 199.4911 ., 2789.8599 187.2389 •• 3176.9041 199.8053 
.7 2m.22ii7 187.5531 .7 3186.9023 2OO.tl95 
.8 

.... " .. 1 
187.867:2 .8 3196.9161 200.4386 

•• 28t8.0IM 188.1814 •• """ ... , 200.7478 



OA14BllIA STEEL. .2. 
AREAS AND OIROUMFERENOES OF OIROLES. 

(CO=-TI~U&O. ) 

.... ~. I .... - ........ I .... """'-~ 

,l.., 8216.9909 201.0620 68.. 8881.6811 218.6283 
.1 m7.0618 2Ot.S761 .1 .... '"" 218.iUG ., 323?Ill85 201.6902 .2 "".- tlUM6 
.3 824.7.2208 202.00t4 •• -"., 214.6708 
•• 8267.3289 202.8186 •• 8874,6324 214.8!U9 

•• 3267.45Zl "'..., •• 86S5."" 216.Ig{il 
.Il 8271.5922 ""'''' .Il "".m 216.5188 
.7 3287.7474 203.2610 .7 8706.8368 216.8274 
.8 3297.9183 203.5752 .8 8'717.63.51 216.14t6 
.9 3308.104.9 ""."" .9 .".""" 216.4556 

65.0 8318.3072 .... 2035 89.0 "".2801 216,7699 
.1 ""-.2.13 20(.5171 .1 8750,12'/'0 217.08" 
•• S33B.?090 204..8318 •• 8760,9890 217.8982 

•• 8349.(1)84. 205.1400 •• 8771.8668 217.7124 
•• 8359.2736 205.46(12 •• B782.760S 218.0266 
. , "" ..... 205.77(8 .Il ""."" 218.6407 
.Il 3379,8510 ""''''' .Il 8S(lU9« 218.6648 
.7 8390.1833 ""''''' .7 11815,5849 218.9690 
.8 3400,4913 206.7168 .8 8826.4913 219.2832 

•• S410,8S60 201,0310 ., 8837.4883 219.6973 
66.0 St21.t9« 207.M:i1 70.0 984.8.4610 21U115 

.1 3m,5696 207,6593 .1 9859,0&644 220.2268 ., 3«1.9603 207.9734 ., 8870,4736 "'."" . 3 ""."" "'''''l •• 8881,50B4 220,8540 

•• 8462.7891 2(R6017 •• ""'."" 22U681 ., 8473.2270 208.9169 ., """."" 22t.4823 
.Il 3483.6807 209.2301 .Il 8914.7072 221.7964 
.7 8494..1600 "".5«2 .7 89'l.';.8OfS 222.1108 
.8 3504.6351 "".858< .8 8936.91112 l!22.rus 
. 9 8515.1859 210.1725 •• 8948.0478 ~"" ,7., "".6528 210..867 71.0 8959.19'21 223.0631 
.1 .... 1'" 2\0.8009 .1 8970.8526 1'2S.867> 

•• "'."" 2U.tt50 •• 8981.5288 223.6814 

•• 8557.2960 21t.4292 •• "".7208 .... "" •• "".8753 211.7488 •• 4008.9284 "" . ..., ., 8578.4704 212.0675 •• 4015.1517 2 • ..,'" . , 3589,0811 212.3717 ., 4026.S008 2U .... 
.7 8599.?0?5 212.6858 .7 4087,6456 226."" , I !~10.3497 213,00iI0 .8 4().18.9160 "' ..... 
•• S621.00?5 213.3141 •• 4060.2022 "'.8805 



' 2' OAMDRIA. STEEL. 

AREAS AND OIROUMFERENOES OF amCLEs. 
(CO!IITINUED.) 

DiIaNr. \ .& """"- -. ... -.. 
12.0 4071.0041 226.1947 7aD 4.586.4598 238.7610 

.1 "0!§'.~[6 """'" .1 4548..(007 239.0752 
• 2 4094.1549 "'.8230 ., -4560.81173 229 .... 
.3 410505039 227.1371 .3 4572.8446 229.71135 

•• 4116.8G87 227.4513 •• 4fl8.i.83'i'6 240.0177 
.5 4128.2491 227.7665 .6 4596.34M 240.3318 
.S 4J39.6452 ""1I71l6 •• 4608.8708 240.6460 
.7 (151.0670 ""- .7 4620.4110 240.9602 
.8 4162..1,8(6 ""7<J1\l .8 4SS:H66B 241.27<1.3 
.9 4173.9278 229.0221 ., 46«.5384 241.58$ 

no 4185.3868 1'29.3363 77.0 4656.6257 241.9026 
.1 4100.8615 229.'" .1 ... .,,87 242.2168 
.2 4208.8518 229.9646 ., 4680.8(74, 242.581 0 
.3 -4219.8579 ""27117 .3 "692.9818 .... "'1 
•• -001.3797 230.5929 •• "705.1319 248.1692 
~ 4242.9172 230.9071 ~ 4717.2977 Mu m 
.6 "2M.·m' 231.2212 •• 4729.4792 243.7876 
.7 .4266.0393 231.5354 .7 m1.876/i 244.1017 
.8 (277.6240 231.8495 ~ m3.8894 244.4J59 
.9 4289.2243 232.1637 ., 4766.1180 24.4.780\ 

74.0 4300.8403 232.4779 no 4778.8624 245.0«2 
.1 4312A721 "".mo .1 4790.1l225 24.5.3584 
.2 4324.1195 233.1062 ., .... "'" 245.6725 
.S '335.71127 """" .3 4815.1897 ,.,.-
•• 484/'.4616 m._ 

• • .s27.4969 ... "" 
• 5 4859.1662 .... OW .6 4839.8198 246.6150 
•• 4370.86M 234.3628 •• ....158. 246.9292 
.7 4.382.5924 234.6770 .7 486'-5127 247.2483 
.8 4.3S4.3341 234,9911 .8 4876.8828 247.5576 ., «06.0915 235 .... .9 4889.2685 247.8717 

75.0 « 17.U.7 235.61W 79.0 4901.6699 "'-1868 
.1 4429.6535 235.9386 .1 4914.0811 248SOOO 
.2 4441.~ 286.2478 ., 4926.5199 248.81-41 
.S .453.2183 236.WI9 .3 4988.9685 249.1283 
•• «65.1142 236.8761 •• 4951.4328 249.4425 ., ,(476.9659 237.1902 .6 4963.9127 249.7566 
•• 4488.8332 237.00404 ., 4976.4.084 250.0708 
.7 4500.7163 237.8186 .7 4988.9198 260.8849 
.8 4512.6151 238.1"" .8 5001.« 69 250.li99t 
.9 4524.5296 288.4469 .9 51113.9897 251.0183 



~ 

OAMBRIA STEEL. • •• 
AREAS AND OIRCUMFERENOES OF OIROLES. 

(COSTI);'UltO.) 

........ .... -- . ....... .... _a 
".0 5026.5482 251.3274 8<.0 5541.700( 2'8893' 

.1 5039.1224 251.6416 .1 "".9720 2'4.2'79 

.2 5051.7124 251.9557 .2 6508.1900 264.5221 

.s 5064.3180 252.2699 .S 5531.42-42 2!U.8363 

•• ""''''' 252.&840 •• M94.6738 265.tfit}4; 

•• 5089.5764 252 .... •• 5807.9392 26.H646 ., 5102.2292 253.2124 .6 5621.2203 265.7781 
.1 5114.8971 ""5285 .1 563U171 26""" .S 5127.5818 253.8407 .8 5647.8296 266.4071 
.9 5140.2817 fM.1648 .9 5661.1578 266.7212 

81.0 5162.9973 254.4690 85.0 567.4.51117 281.0354 
.1 5165.7286 2M.7832 .1 5687.$13 267.8495 
.2 5178.4756 255.0973 .2 1i701.~ 281.6837 ., 5191.2384 255.4115 ., 5714.6277 267.9779 
.4 5.004.0168 255.7256 •• ""''''' 268."" 
•• 5216.8\09 25'0398 ., 5741.'569 268.6()82 ., 5229.6208 256.854.0 .6 5754.8951 2118.""" 
.1 GmH63 "'-"'I .1 571i8.3489 269.2345 ., 5255.2876 256.9823 .8 5781.8185 269.&1.86 
.9 5268.1446 257.29M .9 57'95.8038 269.8628 

,.0 5281.0172 257.6106 886 _""8 270.t7l0 
.1 ....... 6 257.9218 .1 5822.3215 270.4911 ., '''''8091 268.2389 ., 5835.8539 270.8063 
.S 1;319.7295 """'1 .3 5849.4020 271.11114. 

•• 5882. ... 258.8812 •• 6862.9659 2'71.4336 

•• 5345.61112 2{;9.1814 .S 5876.5454 271.7478 
.6 ""''''' 259.49M .6 5890.1406 272.0619 
.1 S3?1.5658 259.8097 .1 5903.7516 272.3761 
.6 5384.5641 260.1239 .8 5917.8782 272.69<2 
.9 5397.5782 260.4380 .9 5931.(1206 m."" 

" .• 5410.6079 260.7522 81.' 69«.6787 273.3186 
.1 54.23.6534 261.0663 .1 5 ... 3525 279.6..'21 ., 54.36.7\4;6 261.8800 ., 6972.0419 273.9469 
.3 54.49.7914 261.6947 .S 5985.7471 274.2ti10 

•• 54.62.8840 262.0088 • • 5999.4680 274.6752 

. S 54.75.9923 262.3230 .5 1\013.2647 274.8894 

.S 5489.1163 262.6371 .6 11026.9570 ~5.2Ol.Ii 

.1 Ii502.M 262.9513 .7 6040.7250 276.6177 

.S 5515.4116 "'.2855 ~ ""'."'" 275.8318 

.9 ""''''' 263.6796 •• 6068. ... 276.1460 



'" ... CAMBRIA STEEL . 

AREAS AND OIROUMFERENOES OF CIRCLES. 
( OOSTIN UED. ) 

"*-tor. .... ""'"'- -.-. .- Circu.r.,.. • . 

88.0 .... " .. 276.4602 92.0 66t7.6100 289.1)26.5 
.1 .... - 276.7743 .I .... 0692 289.8407 ., 6109.8008 277.0885 .2 6676.54.41 289.6M8 
.S 0123.6681 277.4023 .S ti691.0m .... -•• 6137.6410 277.7168 •• 6'706.MIO .... -
.5 615UJW7 '7.,309 .5 "'" 0680 290.5973 

•• 81M.8om 278.8451 •• ." ... 107 290.9116 
.7 6179.2692 278.6693 .7 6'749.1542 291.2256 
.8 6193.2101 mtl73l .8 6763.7233 291.5899 
.9 11201.1686 279.2876 •• ""'''Ot 291.8540 

89.0 622U3B8 279.6017 ".0 "".9087 !9!.16B1 
.I S2S5.1268 279.91[)9 .1 680U1249 292.4823 ., 8249.1SG4. 280.2301 ., 8822.1569 "'7964 
.S 6263.1498 .... - .3 ....... 293.1106 

•• 8277.1848 280._ .. 6851.4680 .... .,.. 
.5 8291.2366 281.1725 .5 6866.1471 "'.71189 
•• 6305.3021 281.t867 •• 8880.8419 2&4.0031 
. 7 6819.:&3 281.8009 .7 ......... 294.3672 
.8 6333."" 282.1150 .8 6910.2186 294.6814 

•• 634.7.6968 .... .", .9 "'.<005 2\lU966 
90.0 6M1.72IH 282.7488 ".0 6989.7781 

.1 6375.8701 283.0675 .I 69/)4.6litfi ., 6390.'" 288.3717 ., 6969.34.05 

•• 64IU.2073 283._ •• 6984.1453 

•• 641&8994 "'.0000 •• 6998.9667 
.5 .,,''''' 284.3141 .5 7013.8019 ""." •• 64.(6.8308 "'.6283 •• 7"""" 297.1947 
.7 6461.07G1 28ot9425 .7 7043.6214 "'-•• 640'75.3251 285.- .8 7058.4047 "'.-•• 6(89,5968 285.5708 .9 7073.3087 298.1811 

9L.0 6503._ 285.8849 ".0 7OB8.2184 298.4513 
.I 6518.184.3 286.1991 .1 7103.1488 288.7656 
.2 66S2.5O!!1 286.5132 ., 7118.0949 289.-
•• "' ..... 2868'" •• 7133.0568 289."" 
•• 6561.18(8 287.1-416 •• 71-48.034S 289."" 
5 6575.5497 .5 7163.0276 soo.~1 

•• tI589.93o.t •• 1178.0365 800.8363 
.7 ..... "., .7 7193.0612 3CO.,"" 

•• 6618.7'J88 •• 7208.1016 SOO.96f.6 

•• 6683.1666 •• 7229.1577 801.2787 



OAllBRIA. lITEEL. <2, 
AREAS AND OIROUMFERENOES OF OIROLES. 

( CONCLUDED.) 

--. . ~ -- ..... . .~ 0...1_ 

----
98.. =- 801.b929 ... ,.. ..... 307.8761 ., 7253.3169 301.9071 ., ""' ... .,""" •• ""''''' 302.2212 • "' .. - ....... 

•• ""'53" ..,,"" • • 7U!9.2181 308.8186 
•• "" 6?37 

.."8,,. •• 7004.00.8 309.1327 

•• 7S13.82f,0 ""637 •• 7620.1293 809.«69 

•• '3'&9901 803.4719 •• 7636.1!095 309.7610 ., 7344.1718 ... """ ., 7UI.1OM 810.0i52 
.8 7359.8693 304.1062 .8 7666.6170 810.38S( 

•• 7314.6824 9."'203 •• 7682.1443 310.7035 

01.' 
.~~ 

.... ".. .... 7697.6874 311.0171 
.t ... ..., ., 7113.2461 311.3318 

•• .. ..... •• ms. ... 311.tW60 

•• ..."" •• 77«.4107 311.9602 

•• 805.9911 •• 7780.011\& 31U743 

•• 7466.1913 ... - .5 m5.6381 312.58&5 
.6 7481.51« 1106.819-4 •• 7191.2764 812.9026 ., 7496.8532 ... "'. ., 7806."" 813.2168 
.8 1512.2077 307.2478 .8 7822.6971 313.6809 

•• ,.., . .,., 307.6619 •• 7838.2816 313.(K51 

,00.' 7853.9818 314.l6Qli 

To fi .... fr~ .. 'M "'"M "' .... or dtaunr .... ""' for larti;u dia ......... ,ha .. !hoM 
,h ... 

eAnl. 
Fo. ell ......... ~., • • 'han 100 .n" Ius ,h.n 1001: 
Take f ....... ,h •• ~bl •• he ........ clrcumf.rence ror. circ1. 'M dl;"'''''.r of whl~h 

I. <>no.,en.h of 'he ,I .... d .. "' ..... 
T o obcaln ,h. ~oi,ed a ...... o. c!n;umf .... nc., mul.lpl, .1. . .... 00 f ........ hy 100 

..... 'M cifCIUDf .... nce ... fou .... lor 10.. 
}'o' t. .... pk._Wh,u i.!he....,. ad circuIIlfercDQo o:orr .. pOadinc .0 .. dw....ler 

0< "" Fro. 'M ",hi .. !he.,... .nd drcu",r...,nc. ror dlamo:I •• 41).11 are I MUIM7 ..... 
l+t.lt!ll. Thud_ I~ 461U1 ud I ""'\.till ..... the ...... uod eOtaual"-..cc .-.qui.cod. 

e .... 11. 
F.,.. dlam.,er'I,a.'e, Ihan 1000: 
J),-ridoo!he • .1 ..... dlam.,er by .D, cOD.-eDie". bet.,.. .. hiell will I''''' I •• quotie", 

• dilmele' fouad in 'he table,.nd ",ke from 'he ... bI~ .h ••• ea Of ~Itc".hr"- fQ' 
'hill dlamc, •• , 

To obt>ln .h. required .... or d .. umr. .. ...,e ",u!t~ly.be._ 100 rouDd by ,h. 
aqu,,, 01 the l,e'OI"'nod. .he ci,"" .. fl......,.,.O found b, • !«tor . 

• '.,.. r. ..... ple._Whalfa the " •• • ad citcomf .... nec coITespoodinc .0 • dia .. e,er 
oI"IIII:I3T 

11l8:J .. ' _ 661. F""".be l.bI ... . .... Cue I the ............ circumfCt'CrlCe for di ... • 
de< 661 ","cS4311'l6..t:I!ODd 201&.:.113. Thc ... tor. KlI1'l6..Ki X 11 _ SOSSill.M - "'". 
required, .Dd 2 076.t191 X I _ • 22'i. m _ cln;:nmIcrer.cc rtqDI.eo!. 



r 
4 •• OAMBRIA. STEEL . 

LOGARITHMS OFNUMBERB, FROM 0 TO 1000. 

• • , , I • • • , • , 
0 050124 .. 03'143 

" M'" 

" "'" .. 14 301 

" 1731g 

" "'''' "'" .. rom m .. 

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

" n m "'" 
'" "''' " ..... 
n """ " 3'/810 

" """ 
" .. '" 
" .~n 
n moo 

" .-~ 47667 

'" 47713 .-" 4g136 ro", 
~ "''' 61720 
~ [,ISlil "'"' " ~U8 .,," 
~ " .. , """ " """ ~703 

" .,'" "''' " {tn1S .", . 
" . " .. ..., .. ,,, .. 61172 .. 111278 "'" " "m .,'" 
" 0"" M216 .. &latS tlti226 .. ..," 66181 .. "n, 67111 

" 67210 "'" .. 681U "''' " 
..,,, "' .. 

" 00'" 7007Z .. 70151 715\1 

" " .. 72346 
53 72128 731W 

" 73239 ,,,,, 



OAMBRIA STEEL. 42. 

LOGARITHMS OF NUMBERS, FROM 0 TO 1000. 
(Continued.) 

NO. • , • , • • • , • • 

" .. 
" " " 
60 

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

" " " " 
" " 71 
78 

" OJ 

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



r ... CAMBRIA STEEL . 

NATURAL SINES, COSEOANTS, 
TANGENTS, ETO . 

• , .... -, -, ...... ' .... , ..... , • 
- ---- - -- - - - --------- - -
• . ..,.,., In llnlte. . .,.,., Jnftnltl!. .. - .. ""'" , .. 

I U ,OCl2!lOO M3.77~1& ."'"'" U3.77371 .. - ....... 
20 .ooe.e.Ul 111.88831 .006818 l i l. 88M!) ...... . ...., 
~ 

. ..", 1I4.b9301 . ..", 114.il88M .. - . ...., 
.Q116M s:;.~ .Oll6U 85..1139i91 .. ..., . ..." 
.G14M. 68.7~7860 .Ol~~ .. ".., "'00" .-. • 

• .O17~2 67.298688 .OI7~ 67.289962 1.00016 
. - 0 •• 

10 .0\!ll36\ (9.114~ .= 411.10S861 UlOO'l1 .mm ., .",." ~2.g;!>713 .,."" .2""" .. ..", . ...", • fo .026177 S8.~l:.:;o . 026\86 ........ ...... .""" . .,.., 31..982316 .""'" 301.367771 1.1)0012 ,99'.l;'j77 
60 .O:nW2 31.2:i7~77 .""'" n2·11~77 , .... ....... • 

• I) .tJ3.ISW 28.605371)8 ,1)3.1921 '" """" V1OO61 . ..",. 0 •• 10 .OSi8(ill 2l).~lO . ..",. 26.~160U . """ .""'" 20 .o.t0713 24.002123 .0l0'I47 21.(i4I7tJ8 ........ .900171 
SO ,00&3619 '"""" .0",," " ""'" ...... ..... 
ofO .CH6Ii25 21.(93676 .o.w.76 21.4mtOl u mos .9989\1 
60 ,o(!H31 ro.""", .(l.IM9l ,. ..... 1.(10122 .9®08 • 

3 .. ."". 19.10732S . ..,.. 19.081137 LOO137 ..... 
r. 

.7 
10 .OM2Il 18.102619 .= 18.07(m UIOI~ .OOSI73 
2(l .0001tS 17.1~ ."""" 17.16lW7 1.00169 ..... 
ao .061049 16.380408 ,(161163 '"""" 1.00187 .99813:> ., 
(O.~ 15.636m ....... 1(;.(i().J78t ",moo .9'r.1IIi.1 " .. .....,. lU67882 ... "'" If.tUn7 1.002"..4 .9'11763 " 

• I) .0S9'l1i6 .. """ . -." Jf.SIXl66e J.OO2H .!l!l71i6-1 ••• 
~ .""" 

13.763116 . .".,. 13.~1lI8 .. - . .. ,'" 00 

."'"'" 13.234717 .U7!t776 13.196888 .. ""'" .9W141 

~ .. • OiIHM 1Z.'1~OO . ...", '2-' ...... .Q96917 
40 .08135(1 1:.t29J2:i2 .081&29 .,""'" C""" ..... 
00 .Q&l.2f18 1l.86637(I ....... 11.826167 1.1»357 .","' " 

• (I .0871.10& 11.473713 .... '" 11.0&30062 . ..., .9Il619S , ., 
10 .090003 1l.104Mt ..... " 1I.~1 c .... . ..." ., 
" ...,..., lil71'>&l88 .""" 11).711913 J.(IOIM ..... " 

K .. ....... IO.4&'W31 .""'" 10.38$97 ...... .-40 .0\l8j4t 10.177522 ."". 1O.O"i8031 1.£0491 .995113 
tiC) .1Ol~ U39lZ?'l .=M 9.7881732 \. 0002\ ....... 

• (I .l~ .. ""'" .106\0( UI4S646 . "'" . ..." , .. 
10 .10'1421 9.00916911 .10!l(HG 92$t&'3.'I .. - .Wl21" ., 
20 .110313 \I.06Mbl::! .llO99O ........ UI06H ""'" " ., 

- - -- ------
TangKL I c-...I. 

---- -
• , "'"'- .... , _ ... .... , • 

For f'IlncUolll1'rom 8:J<'-I0' to W" rc...:!. from boHom of table up .... rd. 



OAldBRl.A. STEEL. ... 
NATURAL BINES. OOSEOANTB, 

TANGENTS, ETO . ... , ..... 
1.1l()jj.I1 ."'''' 1.00081 . ..",. 
1.0071t. ....... 
1.00751 .""'. .. - .992181 .. - .991820 ....... .99IW1 ...... .99100\ 
UKl912 ......, 
.. """ .""" 8' 
1.0102i ."." 
1.01067 ._, 
1.01111 .989018 
I .OIIM . ...., 
1.01200 .988139 

1.01217 .!187688 81 
U )!291 . .."" 
1.OISU .-~ 1.01391 ...... 
1.01440 .-. 1.01491 ...... 
1.01M3 ...... 80 
1.0ltJ9r> .-1.01649 .98a781 
1.011t13 .""" 1.017(111 .""". 1.01816 .1I62l;8 

l.ot872 .... '" 79 
1.01930 ...... 
1.00\181l ..... 
1.02019 .,."". 
1.02110 . .",,, 
1.02171 .... ,,' 
.. - ..... " 78 .. - .m,., .. "'" .!n6'1.l1 
UJ2~28 .~"" r1 1.02194 .!n~ .. "'" .971i02O 77 - ... , . --, ... • 

• For tlmct!onl from 77".10' to 83"-30' re.d f rom botlom 01 t.&ble upwud. 



\ 

432 OAMBRIA 8TEEL. 

NATURAL BINES, COSEQANTS, 
TANGENTS, ETC. 

-.... "" .9701371) 
,.<WOO .973712 
1.02770 .""'" U'2:S42 .= 
1.02914. .1171687 
1.(l2gg7 .""" 
UX100l .""" U13137 ...... 
1.0013 . ..." 
L""" .968HS 
L""'" .967~16 
1.('3417 .""" 
1.00<a8 .""" L.","" .96&I~ 
1.036'.11 .9&1104 
1.03774 ."""" L""" .-. urou ...... 
... ""'" . 961262 
1.01117 . ...,. 
... - .""'" 1.1).1296 .""" ... - .M_ 
1.(KI77 .1I6m.! 

1.<H1i6'l ."""" 1.(1<1663 .""'" U).l7li7 .'"'" L_ .%3'111 
1.04000 .""'" 1.(160.1.1 .1161001 

Ul(,H6 .951(l(;1 
L_ .9MI1M 
1.1),)347 .049"..43 
1.OC>H9 .,...A 
L""" .~~ 
1,006.)7 .~"'" 

1.%762 .94Mi9 
L""" ,9W>68 
1.069m .""" ... 

For t\JOCUOIlI from j0"1O' to 77".()' read from bottom or table up .... rd. 

o 

77 

7' 

74 

73 

72 

o 



CAMBRIA STEEL. 4" 
NATURAL SINES, OOSECANTS, 

TANGENTS, ETC. 

• ... ... " "-, -' .. " ..... • 

....... .9-l2&l1 
1.061t/i .9U M6 .. "'" .. '"" 
U)611a .~"" 70 
U l6631 .""'" .. - .11(17687 
1.06"161 .""" 1.06878 .""'"' .. - .9346111 

1.07115 .""'" •• .. - .""'" 1.07356 .\l3J4.S0 
1.07479 .wns 
1.07002 .""" I.077".tI .""" 
.. "'" .9271Sl •• 1.07\181 . .,..., 
Ul8109 .'1' .... 98'.l .. "'" """ 1.08370 .m762 .. """ ."'''' 
... - .""'" '7 I.arm .'1\136<1 .. - .Ql8216 ... "'" .QI7000 
1.09183 .'15896 
... "'" .QI4n$ 

1.091&1. .'ISM5 " .. - .9123M 
1.cm:;o .91UG4 ...... . """. 1.10041 .'X81M 
1.10189 ."''''' 
1.10038 .""'" " l.l00!8 . ..", 
1.10610 ...... 
1.I0nl .""'" 1.109(7 ."''''' i.llloo .""'" .4 -, .... • 

For runc~ trom 61°·I!Y to 'XI'.'(J1 road {rom Lottom or lable up", .. rd. 



4.4 OAMBRIA. STEEL. 

NATURAL SINES, OOSEOANTS, 
TANGENTS, ETO. -, .... , .... • 

. """ 1.11200 .""" .. 
A~I339 1.I1U9 .897616 
.~91966 1.1I~79 .""" ....... 1.11'140 .""'" .002219 1.1I!103 .""'" ..... , 1.13)67 .= 
. ""'" 1.12'233 .891007 6 • 
.61I119ri 1.12&00 -""" 
.51687& 1.I11i68 .""'"' ."""' 1.12738 ""'" .621270 1.12910 .""'" .m'J8.1 1.I!1083 ...... 
.631709 1.l~1 -- 6 • ... "" 1.13.133 . 8S1~'8 
.5:M95 1.13610 . ..,an 
.M"" 1.13789 .8i8817 
.M"" 1.111970 .871t2fj 
.1iW616 U~l52 .87602lIl 

.M<'" 1.148M .87.620 6' 
.¥l8118 1.14.521 . ."". 
.61:19$9 1.14707 .87t 'jM 
.56.'.0773 1.14896 ." ... .06116)9 1.15086 ...... 
.07&178 1.lW7 .86'1476 

.5;m,o 1.IM70 "'"'" 60 ... ,'" 1.V~ .8GL:i67 

.li&llU 1.lM61 .863102 

.'""'" I.IIJ069 ... ,," .omm 1.1(1259 .860149 ..... 1.1&160 .""'" ..... , 1.16663 .8:07167 •• .60I8ZI 1.16868 ~ 

. .,.." 1.17<J75 .&'>I1M 

.612&)1 1.17t83 ....., 

.6161!09 1.17~~ .&'illn .= 1.17704 ....... 

. """ 1.17918 ....,., •• .""', 1.18133 ... "'" .""" ,.,.,., .... ~, 07 

• .... ..." "-, -, .... , ... • 

For function. f'rom 67<'",,0' to 6(o.()' ~ (rom bottom or table upward. 



OAXBRIA STEEL . ... 
NATURAL SINES, OOSEOANTS, 

TANGENTS, ETC. 

0 ... I -... -, ""-' ... , ..... 0 

1.111569 .. ,,'" 
1.1.8700 . .811~ 
1.111012 ....", 

1.19'2:16 ."""" .7 
1.19-IC3 .837083 
1.19001 .""'" l.I\mO =so 
U»I:'i! .=n 
L _ ..... , 

1.-I&:iG10 1.2062'.! . = •• U 1ll2983 1.2>JSM .8:."1407 
U GIII47 1.2109'.l ."'''' 1.45.'iOOOO 1.21311 .8ZlI~ 
1 .4~f>98)1 1.21Ml .82217:' 
l.437<1268 1.21830 .•• m 

1.4281(80 ,."'" .8l91M •• 1.(I!kH27 L = .817-180 
1.4106098 1.24>79 .81MOI 
1.4019-183 ' ''"''' .81( 116 
1.3933.'>71 ,.""" .812.123 
1.3SiS3M 1.23341 .81(11"la 

1.3763810 1.Zl(j(I1 .8'1\10\7 •• ,."""" L _ ..".. 
1.3.'i967&i 1.2113 \ ...... 
1.3.">14221 1.21100 ..... " 1.3132331 1.21rH.l .""'~ 1.335107[0 1.21910 "'"" 
L",,", 1.2.5Zl1 .""" •• 1.319(HU 1.2ii489 .796882 
1.8111046 1.'.1:>767 .70)5121 
1.~ 1.2IiOI7 .= 
1.2IIMffi7 L"'" .7')1579 
1.:l8i6U7 1 .2I661~ .''''''' 

L _ .7SSOll •• 1.27191 . 786217 
1.27483 .7SU I6 
L"'" ."'"" 1.28)75 .""'" 

\~ 
1.2S3U .n.", ., 

0 ..... .... , _., -, -, .... 0 

FOf functions fmln 51°_10' to 57<'-30" read from bottom or tIOble up,urd. 



... OAV;BRIA. STEEL. 

NATURAL SINES, OOSEOANTS, 
TANGENTS, ETO. 

s;.. ..... , -, -, ... , ..... • 
..,.,.. 1.23-I8W~ 1.28676 . mUG O • 
.81<1612 1.2'l7~78(1 ,.,.., . 775312 
.81!UGJ 1.2:100121 1. 29"287 .mm 
.~I336 1.21J10970 1.29;m" .7711;$ .= 1.!lI.'iOOZ7 ,,,.,, .769771 
.&j.ll..&> 1.19S8l&/. l.30'..w .76i911 

.839100 l.l\lli536 1.3(1&11 ._, 00 ...... I. UH737(I .., •• n .7&i171 

.~.., 1.1777698 l .lIll$) .7f1Wl ...... , 1.1708196 I.SUi09 .71iWJ6 

.859121 1.1639763 1.111&17 .71i86H 

"""00 1.U>lH95 1.S2J68 .7566U; 

."""'" 1.52:i()1 .iM710 .. "'., .. "'" . 75:m6 •• .-.., 1.33177 ." ... 

.8S<m 1.3::l.5 19 ., .... 

.88WZ1 ' ''''' • 747O".l:'i 

.89.)151 1.s-121~ .745088 

.""'" ''''''' .7-13145 

.""'" 1.31917 .74Uoc. 

.9109')1, 1.3;i:!l'1 .7'J9Z3a 

.916331 1.s;;G31 .mm 

.921697 1.S5007 .= 

.""'" .. - .= 

.""'~ 1.86733 .'131:»1. '7 

.007968 l.tlll» .720061 

.')lS.J51 1.3H81 .72737f 

.""" 1.37860 .72531{ ."',. 1.38212 ."""" . ..". ,."'" .7'lCJ.:i7 

...... 1.39016 .71lnlO 
.971826 1.~109 .717316 
.9'i69'.l6 ,- .'''''' .""'" 1.4C"JJ3 .713251 

.'""" ,- .711200 

.991199 1 .UOl~ .709161 

.. .,.,.. l.41421 .707107 

) 
• .... -, -'I -, "'"" ... 

For tullctiOIlS rrom.fIf'~ t<l51°·0' read from bottom or table upward. 



•• 
• , , 
• , , , , , 
" U 
I~ 

" U 

" " " " " '" " . ., 

OA14.BRIA STEEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OOBE ROOTS AND REOIPROOALS . 

• • , 
" "' ~ 
" "' " "" I ~I 

.U 

'" .00 
'.!l.'j 

"" '" '" ." .00 ... 
'" "-, 
1>76 .. 
676 
m 
,~ 

~ . ... 
00. 

"'" ... 
UOO .'" .,., 
.m 
loll~ 
1521 ... .... 
,,~ .,,' 
"'" "'~ 2116 

"" "'" '"'' => " .. "" ... 
~" .", 

"" "" "" "" 

• • ~ 
~ .'" '" ". M2 
'a ."" .". "" 2197 
27~4 

"'" ... 
4913 

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

lZl67 

"'" "'" 17~76 ..... 
~." ,,,,, 
".. 

"'" "'" '"'" """ .,'" .­.." 

"'" """ """ .... , ... 
""" ,>OM 
tll2:> 

""" ",." 11o.:m 
117(;.19 

.""" .,"" U..." 
148877 
I~H~I 
16G375 
W;616 
1~193 
lllli1l2 

""'" 

437 



... 

ro 

" " " " " " n 

" " ., .. 
" "' " M .. .. 
"' .. .. 
" " .. 
" " .. 
" .. .. 
'" '"' ". ,,. 
,~ ". ,,. 
'" ,,. 
'" no 
U1 

'" In 

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

OAJllBRIA STEEL . 

SQUARES, CUBES. SQUARE ROOTS, 
acral!! ROOTS, AND REOIPROOALS. 

.000 ",.. .., 53l""! .n, "'''' .., 671787 

"'" .. roo 

"" 'IU:;::; " .. ""'" '"" ...... 
nu 681472 

"" ro,." 
'"00 ,.... .. , 7r&71 .," ""'" .," .",,, .... ..... 
"'" &>m~ 
!I'll' .. ,," 
"" 'l~ .." 1M1I9'l 
.." "'"-'" , .... 
"." ''''' ,.." 
1081\1 

"'" "'" 1I4-1~ 

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

'"" ''''' ''''' ,,, .. , ... 
Im l 
14 16. 



CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
OUBE ROOTS AND REOIPROOALS. 

"'"' 11161 
HI24 "',. ,-
''''' 1$196 
18769 

'''" ,,.,, 
HO 19600 
141 19881 
H2 \!,1It>& 
US al+I9 
144 :m36 
145 211l'Xo 
H6 21316 
141 2U)(19 
as 21111)4, 
14~ Z'al1 ... "'''' 1M 22801 
1{>2 2,1101 
1M 23.1O!I 
1M %lII6 
If>,'; 2J.02$ 
156 21336 
157 2161:1 
11>8 2~!lGi 
llill 2fi.l81 

'"' ... 161 25921 
162 26214 
163 265(;9 'M _ 
1M 27".!25 
166 27500 
167 Z7SB9 
168 28"2Z1 
169 ~l .... 

ma 

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

'3. 



4<0 

,~ 

'" '" ,~ 
'" ,~ 

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

~12 
~13 

'" '" ~16 
211 

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

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

'" '" '" '" '" '" '" '" 

CAMBRIA STEEL. 

SQUARES, QUBES, SQUARE ROOTS, 
OUBE ROOTS AND REOIPROOALB. 

<0000 
..." .... ..'" 41616 

""' "'" "'" "'" ."" ~4100 04)0476100:; 
4.u21 ,(l()17S93SG 
~I<}I~ .OO17l6l)ll1 

'"'" .004G91836 
~5i\l16 .""""" -OW .0000H63 ..,. ."""""" '''''' .""""'" ~75U .OO4&'!7l56 .,." .~O 

."'" .~ .... , .fOISU887 

"'" ."""'" ."" .-fiCIli6 .000&I:!86 ..... .""-61076 .001121779 

''''' .""""'" " ... .""""" ~2HI .00t3G6812 

'''"' """ """ """ "'" "'" "'" "'~ .... 
~7121 



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

'" "' n, 
m 

'" n. n, n, 
= n, 
'''' '" ~, 

'" '" "" "" '" "" '" '" m 
~. 

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

CAMBRIA STEEL. 

SQUARES. OUBES, SQUARE ROOTS, 
CUBE ROOTS AND REOIPROOALS. 

-68121 

"'" 69169 

"'"' "'" "'00 m" 718Z1 ",,, 
"." 

"''' ,... 
""" 7:.67(1 

"'" 76176 
i6i29 

""" "''' """ "'" 3.M. 

"'"" .". 

."" 81i96 

""" "''' .,'" 
M'OO .,," 
""" ... " """ """ 117616 

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



... 
.. 
00' 

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

'" ,~ ,u 
'" '" '" ... 
"" '" . " '" '" ... 
'" '" '" ." 
'" "'0 .n 
'" '" .. , ... ... 
'" '" .. , 
.~ 

'" '" '" OM 

'" .." 
aN 

"'. ." 

OAMBRIA. STEEL . 

SQUARES, DUBES, SQUARE ROOTS, 
OOBE ROOTS AND REOlPROOALS . 

", .. "no 
""" ~ .. 
"'" "'" .... , ..... 

lOU24 
lOI7GI 

'''' .. ,"",n 

""'" ,-
100I~6 ,'""-, 
100771} 
,..", 

""" , ... , , ..... ","', U 02H uo." 
11 16M 
1l~ 

"'''' 1135d~ 
IItZu 
lI~!lill 

"' ... llft281 
1l6!lM 
1l761 ~ 

""" n"", 
lUl1JG 

'''''' 1211001 
121801 ,,... 
"'"'' """ ,,, .. 
125316 
" .", 
12111'lI6 
12HI~ 

""~ """ 



.. 

." .., 
'" ... 
'" '" M' 
'" ... 
'" ~, .W 
oro 

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

OAM:BRIA a',rEEL. 

SQUARES, OUBES, S QUARE ROOTS, 
QUBE ROOTS AND REOIPROOALS . 

,,-
145161 
'<O>M 

"""' H1.156 

""" ""'" lt9'/69 

'''''" '''''' 1~2100 Th"', 
"'''' , .. '" 
""" ""'" 1W1t6 
1671109 

""" """ , .... ,.,'" 161(Q/, 

"'''' """ Th"'" , .... , ... , 
'""" "'~, 
,",,00 

""'" 169"iU ,,-
171396 
1,222,'; ",.. 
""" 174121. 
17M61 



•• 
'" ." ", 
.~ 

'" .~ 
.~ .n 
.~ 
.~ ... 
'" '" '" '" '" ... 
'" ... ... ... 
w M' .n ." 445 ... 
"' ... ... .., 
.M 
'" '" '" OM ... ." ... ... 
.ro ." .. , 
.ro 
.M 
' M 
.M 

'" • OS .. , 
.ro 
'" on 
om 
'" 4;5 

'" .n 
om 

'" 

CAMBRIA. STEEL. 

S QUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS AND RECIPROOALS . .- ~ ... . ~ .... ~k"'" 

1,6100 
JT/Zlt 
1780&1 ,,-
""" ..." 
IS14,6 

"''''' IS-US-! 

''''''' ,~." 
185,61 

""" 187489 

""" '''''' """' '''''' 191844 
11m21 ,-194 ISt ,-1'.l6Z;9 

'''''' ,,.,,,, 
198916 
,.." ,..,.,. 
201001 
".... 

""'" ,,,.,, ..,. 
206116 ,"'''' 
"'''' ,..., 
"'M 
210681 
211600 
2 1~2 1 
21.3-1-44 
214SG9 
215.."96 

""" 2171M " ... 21'lO2' 
219961 

"""" "'"' =M 

""" "'''' """ """ """ """ mUi 



... .. 
'" ." 

'" 4~1 .. , ... 
,~ .. , .., ,., 
'" m ,., 
;0' 
,~ ,., 
,~ 

'00 
." 

'" ro, 
fo(l'l 

"" m, ... 
"" '" .. ." ". '" 6\~ 
~l:I 
f>1~ 

'" M& 

'" ... ." 
'" 6~1 

"" '" ~. 

"" .., 
"" ". .~ 

"" '" ,~ 
"' Mf 
roo 

'" '" '" '" 

OAMBRIA STEEL. 

S QUA RES. CUEES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS . 

..6 

. - ~ ... .-.... ....... . -
""" 231361 

""" """ 2312..'6 ,,,,,, 
"'''' 23~I6') 

""~ """' "''''' 211()S1 
~1:n;.1 
213o:H9 
W"'" 
21:;1.021> 
210016 
2171lO9 
~-tllOO1 
219001 

'"""' ~"" ,,,,,,, 
""'" ""'" ""'~ "'"'" ~7lJ.I9 -, -, 
",,'00 
261121 
>m« 
263169 ... ,., 
""" ..". .,,'" """ . " .. " 27Q.100 
271441 
2'nIl'I 
V~~ 
274576 
V",," 
27C0G76 
Vrn> 
V"," -, .... 
1:IUgGl 

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

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



•• 6 OAMl3RIA STEEL . 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS AND RECIPROOALS. 

""., """ 2937tH "' .. 
""'" "''''' 298ILe ..... 
"'"'" 801401 

"""" .,'"" SO.J.7iJ.1 .... ..... 
""'" ""'" SIQ2.\9 
91136-1 
8124.81 

",." 
~H721 
81M •• 
81696'1 .,,"" ... '" 
""" "' .. , 
""" ."", "' .. .,,"" 8Z71M 

""'" 8291;8 

"""~ 831716 

""" S,"'" 
""'" " .. 00 

""'" """ ""'" .,"" ,,= = ~i • • M.'" 8481(1) 

""" ""''' &11&4'1 

""'" '""" S56218 

""" SS7rot .,.," 

.OOliMil4 

.001782531 
.OO1179W.1 
.001716199 
.(I(I1773(lOO 
.001769912 
.OO176G'1S1 
.O(l1i6:)(i68 
.001760.'>63 
.OOli{>1469 
.OOI1:i4!!86 
.(10],,51318 
.OOI7~ 
.OOl'4MOL 
.OOmZI60 
.OOl73tlI SO 
.001736111 
.OO] i 3$IO"l 
.OOI TJ01IH 
JXlLiZ7116 



OAXBRIA STEEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS AND RECIPROOALS . 

..... 
361201 

""'" ""'" 31)1816 

mrJi ., .... ..... 
S70881 

610 r-2100 
611 S;SSZl 
612 37~{ 
613 S7Si611 
614 1769116 
615 87822:'1 
616 ~ 
617 3ED689 
61S 11819" .... 
619 883161 
620 s.&HOO 
G'll 1\8.'1&11 

'" '''''' 623 iS8S129 
621 S!'OO76 '" ..... 
6'2e 8!l1.806 
({n 8931211 

'" ""'" '" ,,.,,, ... """' Gal 898161 

'" "'". '" ""'" &1.1 401!M 
G3.S 4002'.)(1 
6311 4CoH96 
ffirI 0100,6\1 
l\38 40704-1 
689 40S3'LI 

"' ""'" 611 41()!;1!1 
&12 4]2161 
&13 (]SI49 
l>J4 41478(; 
~IS 4tM2b 
&14 417316 
&17 41M'.19 
618 41m1 
IS.III 421201 

"' ""'"' (161 4238(H 
6:i2 (21)101 
6.\3 4~'G409 
6:i1 4:/.716 
@ 42'X1'X> 

'" ..... &>7 431&19 

'" ""'" II.W 434281 

4'7 



l 

... 

.., 

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

'" '" ,., 
'" ,., 
' 00 
,~ 

'" ,"' 
'" "" "" "' m 

'" "' "' n. 
no 

'" "' ". 

O..u.rnBU STEEL. 

SQUARES, CUBES. SQUARE ROOTS, 
QUBE ROOTS. AND RECIPROCALS. 



, , 

n. 
~n ,u 
>13 

'" '" ,. ,., 
n' 
'" "" '" '" '" '" '" ". 
'" '" '" '00 

'" ", 
'" , .. 
,~ 

'" '" '" ,ro 
'" no 
Tn 
m 
m 

'" '" '" m 

'" 

OAl£BRLA. 8'l'JlJlL. 

SQUARES, CUBES, SQUARE ROOTS, 
OUBE ROOTS, AND REOIPROCALS. 

&Il'(OO 
M!IO!!I 

"'"" _. 
""" """'" .... " ""'" """" 11161001 ..... ..... , 
""'" """" ... " ,,-.,,"'" 
""'" ,,, ... 
""'" sr. ... 
6191'21 ... " .." .. 
"""" "''''' "" .. ..... -, 6QlliGl 

""'" MIW -, 
""" """. ...... 
1IIO'!liS 
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OAMBRIA STEEL . 

SQUARES, OUBES, SQUARE ROOTS, 
QUBE ROOTS, AND RECIPROOALS. 
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CAMBRIA. STEEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS, AND REQIPROOALS. 

"..., 
74t3'1I 
7.ao-I4 
744769 
7464!16 

'"'''' ,. ... 
7M68liI ,,,<U 
7M161 

"'''00 .OOU49f2$ 

,."" .001148106 

""" .0DlI411789 
76Zl29 .001146476 
763878 .001144165 
7M6~ .001l0i2867 
767S76 .0011411\063 
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""" .00US81i62 
mo" .0011376511 
774400 .00""'" 
77Gt6! .001il!W7( 
mm .0011'13'18'1 

""" .00"""" 
781456 .001l3I:.!22 

''"'' .001l299U. 

"" .. .001 1ZS6(l$ 
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""'" .001126126 
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"""" .(1f11I223:H 

'''''' .00l12107~ 
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."'" . .OOlllOO71 ...., .ooU14ll27 ...,. .OOlllM8G .,,"" .OOIll2341 
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OAMBRIA. STEEL. 

SQUARES, OOBES. SQUARE ROOTS, 
OUBE ROOTS, ..AND REOIPROCALS . 

... ,,. 
""" 88m. 

""'" """ ,.,," 
""" '''''' ~"" ~"" ...... 
""'" ..... 
'''''' '''''' """ M74j6 

""" StiIlSI ..." ..... 
866761 ,.,'" 
~"" """ ~"" ~.,., ,m., "., .. 
""" ..... ...... 
"" .. ..... 
891186 

""'" fm,916 ...., 
8'9SiOI ..... .... 
~HOI ....,. 
""'" 910116 
Om> " ... 91:.849 
9J.r.&l 
919681 



... .., 
'" ~, 

'" ~. 

'" '" . " '" ~, 

~. 
~, 

'" w, 
~. 

'" t'6 
y" 
~ . 
'" ... 
'" '" ... ... 
'" .. 
." ... .. .. 
'" on 

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

'00' ,." , .. ,.,. , .. 
"'" , ." , ... , .. 
1010 
10It 
1012 
1013 
1014 .. ~ 
1018 
1011 

"" m' 

OAMBRIA.. STEEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE .ROOTS, AND REOIPROOALS . .- ~ .. 
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OA..BRIA. 8TJ:::IlL . 

WEIGHTS AND MEASURES. 

AYOIRDUPOl8 WIUGHT. 

UNITED STATES AND BRITISH • 

.... , 
•• , . .. 

""'­.""'. 

.-

1 --' u oinh.poIo _ 1.216Z78 """"*.....,. 
1 _ !O-. _ 3llO powo.b _ ~7 sr- lOA. 

TROW WEIGHT. 

UNITED STATES AND BRITISH. 

M Y·""\' -
.'"'" ."""" •• ... "'. , 

"'. ,. 
I pou.od ' nly _ ..8Z!!67 JNMI"d " ....... dupoit. 
175 _ troy _ 192 _ uolrdupoh. 

A.POTH£CA.RI£8' WI!;IGnT. 

UNITED STATES AND BRITISH. 

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

." .016667 ..,.." , .."... .OU!IIl67 • , . .'" ... • ,. ... ... ,. 

....... 
.OOOl73fj 
.(IOU 667 

.""'" ,. 

...... 

TM """..d, 0'1111« ud cnJ ..... lb •• _ • • 100 1nI,. wci,bt. 
TIle ... otrdupoio cnia _ l<'Oy ,rah. _ .po~' ,raiD. 



CA.MBRIA. STBIlL. .., 
WEIGHTS AND MEABURES-oontlnued. 

,,'NEAR MEASURE. 

UNITED STATES AND BRITISH. 

,.,u., I ' 1"~ I ! ...... 

."'" .. 
•• 16.5 "". 

."'" .= .. ... 
m. 

"""" . .... , 
.181618'~ ,. 

~. 

.OOOO1Jl'i3 

.oool!!'olllll 

.000Iif.8111 

.003125 

.'" . "'. 1760 . "". L 

ROPE .... ND CA.DLE; ltU t A.8UR£. 
linch _ .1l1!11.pa~ _ .O!8 .. ~r~lbom _ .OOOI1~7ub!e·.1'''I'''. 

1 .pa~ _ 9 j""beo _ . l:!5 ( .. "om _ .OOIO-ll67 cable'. I.""b. 
1 bobom _ 6 fec' _ a.""n. _ T.! Inches _ .00S333 cabl.'.lenith. 
1 <:>bIc',lcnll,h _ l~ fathom.o _ 7'1J fc.1 _ 900 .pan. _ 8610 incb",". 

NAUTICA.L MEAItUKE. 

1 nautical mile, .. adopt"" by ,h. lI"i •• J 51_teo CoAt. and Geodetic Suney, 
<"u." Ibe !enactb of 0". minute of are of. ;rea. e11"<:1< of a >ph . ... wh.,.. ourfaeo 
oqual • • hat of the ... tb _ 6083.201 (ec' _ 1.IMa ... UII. milc •. 

1 1"IIUe _ 3 .... "tieal ... ile. _ l82,w.613 rect. 

GVNTER'S CHAIN. 
1 link _ 7.92 incheo _ .01 chain _ .o;))l~ mile. 
1 chalD. _ 100 Uno _ M fee< _ 4 rods _ .012.$ milo. 
1 ",ne _ 80 ch.ln. _ 8OO(lliDu. 

8QUAKE OK I.A.ND ~IP.ASVK£. 

UNITED STATES AND BRITIS,"C. ___ , __ _ 

5of. ...... w..1 1 ..... 

, 
'" 1:!'J;j 

"'" 6'21'2(;1(1 

~ .... PMC. 

.""''' L .. , 
m." ..... 

2737S1OO. 

.ooon16 
.111ll1 .. 

"." "". owrooo. 

1 "I""'''' rood _ .fO OQ""r<I rod .. 
1 a<re _ 4 ........ '" roodo. 

1 ........ '" acre _ 203.71 (ee' ... """'. 

.0iXIi; .. 
'''. l02~. 

•• 00i!006 
.~~ 

L 
IBO. 

, .. 
lilol. 



406 CAMBRIA. STEEL. 

W EIGHTS AND MEASURES-<:lontinu&d. 

CUBIC OR 80LID MEASURE. 

UNiTED STATES AND BRITISH. 

1 cubic 1",,11 _ ,000.:;787 cuLle fooc _ .000y'!1-133 cubic yard 

t cubic foot _ Ins cub;" l""b .. _ .03700704 cubtc yard. 

I cubic Y~Td _ Z1 cohie {~~. _ ~6MtI cubic 11Itl. ... 

1 cord of w<H>d _ 128 cubic fc .. _ 4 f~. bJ. r"". by 8 fUI. 

I perch of maOOD<y _ 21.7~ cubic fee. _ 16.6 feel by I .f> rcet by 1 (<>CII. I, I, 
, ...... lIy ",k.n .. 23 cubic tee •• 

Piau.. 

11 ----, .ro , L • .. 
'" 3t " 

DRY MEASURE. 

UNITED STATES ONLY. 

....... ..... . -
.'" ."'" .0lM25 
.2:> .12:> .0312r> 

L .'" .,~ ,. L ." •• .. L 

00.~lD<_ 

S:U;(103l2;; 
C7.~ 

""."'" "' ... 21ro.42 

1 heaped bu. hel _ l,2:i . ,ruck b\Uh.l, and III. cone mUll lit not I .... '''''0 
6 inch .. hi,b. 

LIQUID MEASURE. 

UNITED STATES ONLY. 

, ... ... .~ ''''''' ""'" Cabi<I ..... 

, .2) .J :!,; .(lU2r> .(IO()I!16 7.218;5 

• L h .'" .0009(>'1 2'1.87;:' 

• 8: , . .:!> .1J07ru7 :;;.7~ 

~ .. , . .001'01" ::m. .,. ",. '''. 31.5 ,. WG.5 

Th. Bri,i, h impc:.i"'! gallon _ Zi7.~IO cubic inches Or 10 pound • • voir<iupoil 
of pu .... water a. ~ .', ."d barom.t~r at SO illCh ... 

'rh~ ariti, h Imperl&ll"lIon _ I.~t United Stat.,. pll" .... 
t lluid drachm _ (ll minim, _ .12,; Auid oullC~ _ .oG781'.!!> pint . 
t ftuid ounce _ 480 minim. _ 8 drachm. - .0621> pint. 



CAlIIBRU STEEL. 407 

WEIGHTS AND M.ElASURES- Oonoluded. 
METRIC IIV8TEM. 

MEAIURES OF LENGTH, CAPACITV AND WEIGHT. 
- - --- ---

WGT!. lllo-.. ..... 
.-~ ,~ 

Doa.olt& I C.U~ ,"---- ---
",",w .... W ",",w "w 

t.ilin. I ('ati.:ilt& UP1cm. . - • • • Iilli1iItl. - ...... , ...... 
--- - - --

'toacr- I "'IGIf. 
.,. -- ... --- .. ,. ""--

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

'"""" II' 
, 

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

" ". 'OCO ., • " ". .m ., , 
" .", .00 ., , 

- I .Jri""'~t ... _ 10 ki!o.eu,.. _ l(O)Oaelt'CS. 
I lOOIM _ LWO h!opaao _ _ IOO~,uol." _ 10 .. yri.r-.... 
11"''''_ ,I cubic ""nd"'",1'" of d.ulUed ,Ut<r.t I .. .. u ... ~. de .... cy aC_ 

Ind on Ia\ll* or Pan. o.od loa"",," .. at 7eo IniUi...,Iru. 
I Ill .. _ I cubic declmc'u. 

METRIC IIV8TI!M. 

SQUARE OR SURFACE MEASURE . 

.~ .~ .~ . ~ .~ .. 'I:. .~:... -- - -. .... -.- ..... .. ----, .. n ."'" ''''''''' , ... , .... ''''''''' .00 , 
'''' , ... ."""" ."'" .00 , ,,, . 0000 '"""" ."""'. ."'" .00 , '''' '''''' . .,.., ."". ." , '''' . .,.., ."'" ." , 

- -
I "'I""""' .. yria ....... 100 "'I ...... k.lo .... " .. _ 100000000 ... "", •• "'''''. 

MI.o:TRIC 8VIITEM. 

CUSIC MEASURE. -... - Cto_-... ... - ... o.u- Ctow.~ 

- --- --- --- -, ''''' '"""" , ""'""'" .00' , ''''' 
,,...., 

H ..... '. .00000' .00 ' , 
''''' '''''"'' .""""" . .,.., ... , ''''' ....... , .00000' .00' , 

--- I cab", no, u" _ I kilolli ... _ lotttc. 



... OAMBR I A. STE EL. 

T ABLES F OR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOMARY TO M£TRIC. 

Welsh t •• 

."'" .. , .... , ....... pob • ...w.poIo ....! ... " G.-Tlllllri. .. • • ..... ...... ... - ..--- .~ ,,- -- .,- .-
-

I 61.79892 81.10348 28.'49" ."'" .90718 1.01&06 , t29.697/l4 "."'" 56.69905 .90718 1.81437 <1)3209 , 194.S9t!75 93.816(4 85.0<858 I.""'" 2.72105 lNS14 • 259.19567 124.-41892 113.89811 1.81437 .. ,." -4J)MI9 
5 """'" 156.01740 141.7476.'! """ -4.53592 5.""" 
6 888.79351 lB''''''' 170.OW16 2.72155 5,«311 <I)'''' 7 -453.59'MS 217.72437 198.«669 8.11516 ..... 

I 
7.11233 

8 518.39135 , .. "'" 226.79621 ."''' 7.25UB """ , 583.19026 279.93133 265.14574 '.1l8233 8.16466 11.14«2 

t A volrdupois Pound = 453.5m271 Grammes. 

Linear M e aaore. 

&l.a .. ru I ... '* ''''' ..... -... .., "'" 
•• I ... • • • • • ..- .. -.. "- ..... -- --
I ...... 2.54001 .304801 .9J·U02 1.60935 I."'" , .""5 5.00001 ..... , I._ 8.2:869 U0650 , 1.19C63 7._ .91«02 2.743205 •. """' 5.Mm • 1.58750 10.16002 t.219202 3.657607 .. "" 1.41300 
5 1.98438 12.10003 

ti 
4.572009 8.o.t674 9.26625 , 2.38125 15.24003 5.-4864.11 •. "'" 11. 11 96(1 

7 2.77813 11.18004 MOOSIS 11.26643 12.97275 
8 3.17501 20.82004 7.315215 12.87478 1 14,82600 , 8.57188 "85006 

..,..,,, t·US412 16.679'Ai 

1 Nautical Mile = 1853.25 Metres. 
1 Gu.nter's Chain = 20.1168 Metr~ 
1 Fathom ~ 1.829 Metres. 



OAMB1UA STEEL. ... 
TABLES FOR OONVERTING UNITED STATE3 

WEIGHTS AND MEASURES. 

METR IC TO CUSTOMARY. 

Weicht •• 

lUllrna- ... - G..- ! lllorr- ,-" TOII •• 10 

... • • It .I.nVd. ,.. 10 .I.,oiN_poia 50( r_" G .. r .... " ..... !nl O1ICet. - ..... ....... ........ 
1 .01543 .03215 .03S27 2.20462 1.10281 .98421 
2 ."'" .06430 .071155 4.40924 2.20462 1.\168(1 • .0",. ."'"' .'11082 6.61387 3.30693 2.95262 , .06113 .1"'" .14110 8.8184.9 4.40924 3."'" 
5 .07716 .16075 .17637 11.02311 1i.51156 .(.92103 , ._9 .1"" .211M 1922773 6.61387 5.00524, 
7 .1"'" .""" .'"'' 15 . .(3236 7.71618 .-• .12346 .2.';721 .28219 17.63698 8.81849 7."'" , .1"" ."'" .31m 19.84160 ,."'" &"785 

I Kilogramme _ 15432.35639 Grains. 

L i n e a r M e a . .. r e . 

""'- eo.u.w. .- .- "- .-... .$-Ilbof" • • • • • , .... ..... ,~ , ... SbIa.liIIL Iao.IiMJ. l il .. 

1 2.51968 .39370 3.""'" 1.093611 .62137 ."'" 2 5.03936 .787.(0 6.5fiI667 2.187222 \.2(27.( \.07919 
8 7.55904. 1.18110 9.842.500 '''''''' 1.86411 1.61878 

• 10.07872 1.5U&) 1s.t23333 4.37.(444 .. "'" <15837 , 12.5\1840 1.9685<l t6A!HI6'7 5.468056 3.10685 2.69796 , 15.11808 . ..,., 19.685000 6.561567 972822 3.23756 
7 17.63776 2.75590 22.9115833 7.855278 4.34959 3.rr715 
8 20.1574,( 8.14960 ""46"7 ., .... '.97096 .(.316U , 22.67712 8.54380 29.527500 9.""'" 5.69233 4.85633 



460 CA.MBRiA STEEL. 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND,MEASURES. 

CUSTOMARY TO METRIC. 

8qunre Menllurc. 

--I-Sq· ... , .... S,wthK lIquroT ..... .~ !\qUA 1M .. .. 
I 

1oSc! .... • • • ..~ .. - lIquro ...... . ~- ...... ,-
-

1 6.46163 .09200 .83618 .4.o.t7iJ U9000 
2 .. ..,. .18581 1.67226 . ."" 5.18000 , 19.36488 .m71 2.W83'l l.2\.(09 7.77000 

• ... SOO;O .8716\ 3.84452 1.61879 tll35999 , 82.~13 ,.(6452 '.18006 ...... 12.94999 
6 88.?09'7li .557.(2 f>.Ol679 2.42818 15.63999 
7 45.16\38 .- Ii.85m .83288 18.12999 
8 51.61800 .74323 6._ >2,'" 2C.71999 • "''''''' .83613 n2518 ."'" .. -

t Square Statute Mile =- 259.00 Hectarei. 

(:lIble M eRMure. 

e.bio Ind. t:o.bi. lop Co.bw f .. ~ C.hio Tanl • 

o. • • • • 
Cnhio c..u_ Oo.hi, Dot;.w.. Clbio XtIN. C.bio 1,1rOI, 

1 16.38116 .01639 ..... .76(56 
2 32.774.32 .0l27'I ... '" 1.62912 
3 .(9.161(8 .049\6 ...... 2.29368 

• .. - .06555 .11327 3.05824 , 81.93580 .081~ .14159 "2280 , ,."'" .09832 .16990 .(.68736 
7 114.71013 .11471 .1_ 6.35192 
8 131.09729 .13110 .22.,. 6.11648 

• a7.4844S .147.(8 ...... 6.88104 



OA"MBRIA STEEL. .., 
TABLES FOR OONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARY. 

Square MeR8ure. 

s. ...... Ct:tb- s. ...... - &j ..... . tIN .- Sq ..... lil ... .. ...... • • • 
_ . 

Sq ..... I.u... Sq ..... f .. ~ S. ..... Tonb. . - Sq ..... . il ... 

1 .15500 10.76387 

I 
1.19599 2.47104 I .88610 , .31000 21.62773 2.39197 4.901209 .77220 , .• - 32.29160 3.58796 7.41313 1.158S0 

• .6>lOO 43.06547 •. "'" 9.88418 1.54440 
5 .77500 53.819M 5.97993 12.35522 1.93050 
5 .i!3000 54."'" 7.17591 14.82626 2.31660 
7 1.08500 75.114707 &1l7100 17.29731 2.70270 
8 1.24000 86.1109-1 9.56788 19.76835 3.08880 
9 1.39.\00 96.8U81 10.76387 ".,,,,, 8..41490 -

1 Hectare = .003861 Square Statute Mile. 

Cuble Me(u,ure. 

Cable i)qLtc.1roI C. blo 1Iocimfu-.. .... - Cbb\! JIliN .. • • • • 
Co.blo T ....... Cabilll<Ue. Calli. f ool. Cablo Yonb. 

1 • 06102 61.02338 35.81445 1.80794 
2 .1- 122.04676 70.62891 2.61689 
3 .1- 183.07013 105.94336 3.92383 • .24409 244.09351 141.25782 5.23177 
5 .30512 305.11689 176.57227 as" " 5 .:l66I( 366.14027 311.88673 7.84766 
7 .42716 427.16365 247.20118 9.15560 
8 .48819 488.18702 282.51564 lo.463M 
9 .1)(921 549.21040 817.83009 11.7i'149 



462 OAMBRIA STEEL. 

TABLES FOR OONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOMARY TO METRIC. 

CapAcity Measures. 

PI"~ ll ..... 0... .. 
~~.1hU1I - ...... ..... 

to lillilit-. 10 .Il~blnt .. • • • • . ~ .. w CaW • U_ U_ o.W.l_ hdolllnl. 

"''- "".--
I .94636 ."'" . .,"" .35239 3.696'71 29.1'17370 
2 1.89272 7.57087 .00757 .(1)479 7.39343 &9.\4741 , 2._ 11.35630 .01136 1.05718 11.09014 88.72111 • 3.18M3 15.14174 .01614 t.409f7 14.78685 118.29482 , 4.73179 18.92'i'17 .01893 1.76196 18.48357 147.86852 , 5.67815 22.71260 .112271 2.lU36 22.18008 177.44.222 
7 6.62451 26.49804. .00'" 2.46675 26.87699 2fJl.OI593 
8 7.57r1i!l 30.283.(7 .03008 2.81914 29.57370 23&.5896.'l , 8.51723 3U1S891 .113401 8.17154 "'271142 266-.16334 

M iscel laneous. -.. "'''' ''' -.. -", 
.~- tloiLod Slaw 

1.IlWll 'OGt 10 SqUtllIDC\1o "1lUI ' GOIIoI &. .... I'ootlt 
• ..... -•• -- -- -- -- - .""' . 

'" "'"' po:rSlj ...... prrSijOIll ..... .... .... C"ullll'lrt. . ... .- i"""P"'or • 

I 1.4881 6 .07081 4.88241 16.01837 .1"" 1.01387 
2 2.97632 .1406\ 9,76482 32.03674 .27651 2.1l2775 
3 4.'(6m ,21092 14.64728 48.05510 .um 8.Q.t162 • 5.~2M .28123 19.52953 64..07348 ."'" 4.06M9 
6 7.44081 .85163 24.4J2().i 80.09\85 .69128 6.1III1l37 , ."'" ,<121M ".29«5 96.1 H121 .82953 .1l8324 
7 1D.41713 .49215 34.17686 112.1281)8 .9117711 7.09711 
8 tI.9052Q .562<, 39.05927 128.14695 1.10604 8.11098 • 13.39345 ."'" 43.94168 144.16532 1.24430 9.12486 



CA.M.B.lllA 8TEEL. . .. 
TABLES FOR OONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARY. 

CRpuClty Meullul'e8. 

... Un ~ ... - ",,"~o ....... _no 

eow. t.d- -.. ~ .. • • • • _ . _. . "'- . - ...... ..... 
rtaW.Jn~ ."'-, 1.""" .26417 2iW.l70(7 . ..,.,. _27061 .0338' • 2.11336 .""" .... ,"" 5.67M8 .54102 .06763 , >t7006 .19'Iit 79!.5114 8.51323 .81 15S .ltH« • •. ...,. 1."'" 101i6.68187 11.350117 ,.""'" ., .... 

0 U8341 1. .... 13!O.85!34 14.18871 1."'" .''''' 0 ..... , ...... 1585.02I!80 17.ret145 1.""" .""" 1 1.89611 1.84919 
''''.'

11321
1 

19.86420 t.8!I367 .2861' 
8 ...... 2.11S311 211S.36374 22.70194 2.164(11 .27061 • 9.1i10101 "1715' 2377.63420 26.""" 2.4S460 .""" 

.. llICellaneouli • 

......- ......- - ......- - ..... .. "'"' .. - ... ~ ,..Cl.hit . - ......... .. ..... .. _ . _ . "". • Ualltl Slalll ....... ...... -.. ....... .... ...... _ ... _ .... . ~ ... _ ... .......... 
-

ti 
, 14.22340 ...... .""" 1 . ...., .""" • ..... 01 •• 0968 .12'''' 14.4Il600 1._ 
a '2.67020 .51«5 .'8128 21.698911 >0,'" • 56.89SfI9 .81921 .24971 28.93199 S.94527 
0 71.11699 1.02408 .SIlM 38.16499 4.93159 • "'''039 1.""'" .37457 'S"'" 5.917111 
T 99.""" usm .43?00 5O.- .,"". 8 U757' 111.78719 1._ .,!)IUS 57.86398 1 ..... • ... 110 128.01039 1."'" .58'85 .. - .""" 



• 64 CAMBRIA STEEL • 

INDEX. 
.AC. 

ANGl,."",. connection, {OO' I ·beam. aDd "han ... " . ..... <>l. 
" " .. DOl"",,". " • 48.&1 

tablet of. ~8, 49, 52, 53, 00, ~7 
]",,1.000 of .•• 

c .... ohee.;"" ..... odd, equtJ lep ••• 
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" V 

3G. 87 

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

216. !!lll 

'" .., 
" . ".,. 

'''' n . " 
" " " .. 
'" '" :1:1-1·33, 
on 
212 

" 100. 1M 
..~ 
M ", 
'" un. 161 

'" ", ~, 

'" .. 
n 

"'" '" ",.... _ .. 
" U4-1411 
n ..., 
" 00 

"'" 6-1. Sil 

"'"'" " 14&--U9 
100, 1M 
152-1[>9 
H~ , 1<15 

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



OAXBBlA. 8TEEL. 

CAS. ot .... ud _u pipe • • h .. or ~bl ~ ... ~lded 
C ......... bI."rA~or8r ..... &Sb&.pe .. ift .•. 

.. .. Screw Co. ocn .. win . • • • 
lI.l ... ln~'" or StntJ.inx> .. ino ••••• 
JIrilt.h l ",,,,rial 0IaDdard .. i.re ••••• 
• ....tard decimal. • • • • • • • • . . • 
T ..,ou. Iron Co ... i.re • .•• •.••••••••• 
U. S .... ndard f"" Iroa and ..... 1 .~_. and pl.,es .. 
W .. hbu. ... &: ~Ioen Co. aDd RoebUn,'. Son- Co ... ,.., 

G.an&Q. "".,.. ho" and pb>.e, uplonui"". orubIU <lIJafe load. for 
.. tal>l"" 01 o.re lood. r"" . . . . . . . .. ... 

DOl .. 011 beam. u .. d I • . ••••••••••..•. 
p\a,e ... lffeDer .lIlle •• Dd ri"'I.pacinl' for. ""'~. on . 

., labl .. 01 .. " load. for •.•••..•••.. 
(iUVl'M', .",>CISc, ror ... nou. kin,I. <lIlim""r .•.•. 

" <lI ... rIou .... to.t....,"", •• I>1"" <Jf ••• 
C.lII ..... r. •• m. ' :wroundaliono. not .. on •..•••.•. 

(i1lP '!! ri.-el. ~!i:~~c!"~~ .... ~tn •• ~':" ~h .• ':~II. 
C ... ,o ...... 1Ido. di--'o<>o of. • • • . • • • • . . • • • . . . C",.,. •• ·.d .. h'-.. ............... . ' .. 
G" •• TlO", radii 01, _Fadil 01 "' .... Iioa ••••• , •• . ••• 
Ih .. D........do.di_.~of. . • • • . . .• . .. ...• .. 
H ... ns, boI. , .m,: .... and dl",e"""'" 01. Manu&.:.u~' oundard •• r1_. diatenOio. 01. of, .. driyinj • . • . . . • . ... 

-a ....... aad lou .. "" .. ticb .. cr. 'ranklln I,..ilu, .... ..danI . 
11 01.100" brid" ... " .... 01. i'".. l..,b .. and panio""" .•.•• .•. 

..... 1I<I.nd ~larcut I..". c:olutnn •• llren,th 01 • 
lloor orbou>d •• eel/ lableo u weirb .. or ...•..•••.• 
l IOCM,d ... I .... IoOI. ora.cb.;., •• bIe.oi 

.. a fooo, for' ("'ctiOM of . .. ......... . 
bani •• m<)tnc"' . 0(. upl ..... ,ioJu;of tableo 01. for re<;tan.k •. 

.. fonnulz for va"", •• secdon.. . . . . . . 
for Olandarel I«. ion ••..•.••. 

" I.bln 01, rOO' ~'.II,I"" ...... . 
hocoo .... lf'1'deo, oI~. and ..... h .. of lleel ......•. 

t:"..:.::I.'~::::~'!:~..;.. 01 ':1I~""bJe' fi·t.r'., ~"' .. d":. i,; 
pIIlI and rod., ~i,:""n""" <lI ......•.•. 
""" • • loop ".I<IC<I ,.,. ... di~ 01 • ••••• 
01""1,1> 01 1......... .. .••..• •.... • •••.. 

.. .. .. "bout la,cnl ... ppoot. _ ... "". • ... 
LATTIn ban '0 be UHd witb lal1ieed o::hamJo,l c ........... ri.", .pad~1 for . N .. .. .. .. .. .m,:"'undd,_n • . .".,..". ,. ............. . . 
LAn'.c.D ch&~n.' colu ....... ~ 01 ri ..... roo,l .. d ..... .. 

cho .. "". ooIum .... ri.et. rOO', dia,.eter of ••••• 
M .. I.b .... 01 di .. en ....... 01 . . • . . . • . . 

. , momen," of '''crlla and ••• " ..... "' .,. 
dullOi • 

.. ..r,, ' oad. for 
LA ..... bu.ildi".,ot' nriou. dlieo. exl",ct. r.om L,,.. .... mea.,,'. . ............ . 
L'QU,D" •.•....• . .. 
LI n load. rOO' /I"",. . • . . .. • . . . • • . .• •• 
Lo.". .. nd u .. ltll'es"" ••• llowable, from buildi"lla .... ..r v.,;()<.<.d'ia. 

...r~, ...... f. load ••••••• 
Lor.U IT"'" '" .. ~mbcro .• ..... • ' ...•... 
LooP .... ,dcd erel f"..~IM.r.nd b.eral , ...... di ............. of 
"'.c" .... bol .. , rnonlr.lln I ... ,;.u'e .. and.o,d ..••..... 

.. "' ... "'acID .... • .. andard . . . .• 
M4"".~crv .... • ... D<lard.....toiM holt •• nd bol. he.d • 

.. ~and M ... ~""n .... 
• pc<:.6c ........ . 
.. """ura' .. ..,1 . . . . • 
Olrvctun.1 "" .. iro<o • • • 

• •• 
UG. 

"" '" .. 
'" .. 
'" '" '" '" '" ~"l'l-'lO 1 
M 

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

." 
56. ::'1 ... .. 
'" .. 
'" '" '"", '" " "" ... 
"" -'" 153-169 

]1iO.m 
lin, 193 .. 

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

"-" 
'" '" 
'" '" '" ~ . 
ZI{o 

"'-", 
310--313 

'" "" &1.311 
310-31:1 



OA.llBRlA S·.n::JlL. 

M .. "" • .u;n:"ps· _Ddard lpeo:OaI ope'!! hearth p\a,~ and. ri~ ItHi 
M ........... .u-.."'~ ... oa .•••••.••..•••• 
M ....... ,.. .. loads for 1'-"'" and. ew .... 1s due U) .. eb <rippUn ... 

• h ...... pOi"'" ollUppon. fo.beam. olllllifonn _don . 
MLUtIIlU, Metric S,.It."" I'na:,b, np...;;II,. and wela'ht ••••. . 

" " oqu . ... or .utface and elilile • • .•.• 
U. S .... d Britl.h. II ....... 1'0"'" cbaln. ,,-ullnland lind 

" .. cubic or ootid, dry and Ilqllid .•••... 
MI<MlI ... and. wdJln •.•• ..... • ••••••....••.••• 

U. S., ... w.. forc .... nni..o.t" . • . • • . • .. . 
MIn1t,e S1'5 .............. _ 0 len"h,eapa<i'lf _lab,. ana ... d yol.me . 

wel,h ••• nd "' .... urea cony.ned 10 }. S.. • . • . . .. . . . 
~ln""lJ" .~. f"" beo .... and chun.1a due ,oweb Crippl.n .. 

.. .. .. ,.b OIan<lard u .. le connec ......... 
" chan_Is witb It&Ddard ...... le C<>nD«tioN. 

Ah»srvao c .... i(;ulioa olw<>o:ldco OIlUCIuru .••• 
lfruo ........ bendill(. for beam. of naif"" .. _lion • • 

of inert .. , fonnula for OIaM.nt iOeCtK>11J •• 
.. " "yarlou._.ionl .••• . 

oIlaltked channel colum .... labl .. of • 
.. pIa'e and. &0 .. 100 colulII"', ,ablH 01 •• 
" pia •• and cbaDDd col ........ I.blu ol . 
.. reaanl"lH. Uplanal""" oI ... bIeo of 
.. .. \.O.blHoC. • ... . 
.. Z,bv column .. lablu 01 . . . 

.. .. ~ and "Ia,e co)um,," ... bl .. "f. 
N .. ' ........ nd.<d cu, ... 1 ... a"li mlKellaolOOU, ••• 1.1 .. of ... 
N .. TVa .. " 01" ... COK<:.n ... la"¥C"" • •• C •• 
N ........ c." ..uour... . . . . . . • ...... . 
No .. Y",,",. utracll f ...... build;" .. "'", of .•.... 
N ........ dim.lI5i ..... oIpI".ocI piloo. •••••. •.••• 

.. " ri,h. and left . • . . . •. • 
......... and bu.....,. t·raolr.lIn Imlllu.e .,and..d 

.. • M.nuf .......... • otlDdan! 
N l1TI at><! boh •• tee hoi .... "d null . • . • . . . . • • • • • • • . • . • 
Om ....... ko. propenla 01. cq .... l lq-•.••.•.••••........ 1;"1.1>9 

.. .. w>eq .... n., •................. l!\ol.. IS:; 
On,. hearth, .peclal. pla'e.nd ri""t 01«1. Mf ... • .",n<l ... d .peci~.all"". for a:;1~ 
r."TIT' OI<S ...... i1I;h ... "Ii dim.".Ion. or poro .......... ...,0<1 •• nd holiow 

brkk for . ..•• •••...••• 
P .. " .• DOL""~. ull'ldS f"'IIt bulldin\lo.w. oC .•• 
P,1.OT BU"~ b~~ pm. and. pi .. """. I .. ........,IlS.;. 
P." •• 1Od n~eu,upja""ioaof .. bIeo 01 •••••.• 
PI!' plaIa. t.ble dbeorinl' nJlIeI 01' •••••••. 
PlI". dimensions 01 bridp .• 

.. "Ia .... l ........ . 
, .bl. of ... uimllm bend'nl' .. "monto on • • •... 

P'PIl, WJ'(lUlh, Iron ....,ldo:d ".am, I" and .... aler, oi.u 01 
P .... n •• ~ ",,!Ie col'!:" .... life load. f«, "'?' ... on •.•. 

... blco 01 d,_. 01.. .. •. . . 
.. .. .. _en .. 01 lnertl. and _don "'.,. " .. 

cbannel 

dullO{ .. •• 
:: .. r. l",!d. (Of' 

dlln .... '''''. 01.. •. . ..•.• 
.. III"",e,,,. 01 I".n'" and _Ii<)n ... '" 

duliol ...•.. 
" .. fc Ioo>d. f"". t<rieo A •. • • • • • • .... .. .. .. n 

., . h· ... ,col. 'pecial opcn b.all", ~H ... • .1'''''1.d ~;'';'i~c~'i~';.: 
.i..:l .... ur.lan.tioa. 01 .. 101 .. of .... I.,.d • • "" •....•.... 

.. II. Ioood. for. tabl .. 01 .•.••••.••..•.••.• 

.. "'Wen ... an .. 101 and riyellpad ... for. 00< •• "" .. 
P ..... T ....... ok ..... .;lled.lroa,copper ..... bBu1 ...... ;,:b .. or • 

beori",. for 1..-.... and cba ..... b., ... bl .. 01 .••••. 
.. .. .bap" uscd ... beolt ... ,,00. .. 011 

"",.d, dim.noI",," of •• ••.•• •. •• 

" Sl1).31l M. ." 
'" M. .., 

BlS.319 

'" "" ,"",," 



OAlllBB.IA STEEL. 

P .......... p ....... hI. 01. beariq .. ...,. eI • • • . • . . • • . . • . • • 
• riveted .... bIu 01. .... to boo dord..:ted to obtai ..... areu 01. 

" ., btarb. '>'&luco 01 • •••.••••.••• 
,bUNd .... bIt, 01 dl_1lona 01. • •• •• • •... • 
"'Y. miAimum ,1_ of. used with lattl«d ~b ... n.1 col" ... " •• 

l·.o ...... 'n .... ..,pIa. of uN of •• bl" of. r ....... """,d _.Lon. . .. 
upla..allorl of ... bko of. r ... I.b. .... . 

.. " .. cha_1o 

~T.C . 
" z.bo. .... 

Or """'POUnd ohapu., noc ... "" •••. 
" ""r\cuo ..... k>Do. furm"l. r"" . . . . 
.... blal r.,.. ..... Ieo, .~Io~ _lie... . 
" .. " .. .. uncquallqs • 

..... D<Iard. eq..... ..... • 
.. """"1. .... 11 .... . 

cha"""If •• ~ .. I . . . 
.. • .. ndar<! 

~am •• bulb ••••••. 
I.bu. .... , opeelal ••••• 

.. .......!ar-d ••.• 
T ................ . 
T .rallo. MaDdard. and crtIDI .. II 
Z~ ............ . 

.. 
Paoro"T")"! of.ecoIGll. of""fldanl l ·~'II\' and ch."nol •• . ••••• 
R4"" ofayratlool r"r two '''IL'Ieo. back.o boock, ~Wlll<r •••••.•. 

.. .. .." •• ...... "'*1""'1 Ieto.. . . • . • . 

.. " ".. .. .. ".. uamplcof ..... of'1b!aool' 
.. " o!....n..a._ ...... "'""-"b:r"" ... 

RM .. r"" .... _.cutof ..... loo>oI •.•• • .•••. 
.. .. l""P"rtieo. weij[;b •• a nd dllllem ...... of 

R 4' ..... T, pn:oponi ....... "lah .. and dl",,, ... IooI. "f • 
II.IIC .... OC'O' ..... ables of. . . • • . . . • . . . . • • 
R1CT41OGU ..... a hollow ""'" ~ coIlIlII"'I"~b. of. 
RIICT .. ,......,., ... ltIaof .. _ • .",.., .... of .•.• 
II. ,elfT &ad left "" .. , dim01tOiooo of . • . • • • . • • • • • • • • . • • 
R'''IIT and boI. tripo '" II.onc .. of l -beam. and chan ... I •.••..••• 

" plate .. eel, .~lal O. H ..... h ~I rn.· ... nd an! lpe<:i6catloo. •• 
R,vlITo .. plateo ....... 0 be dNucted ,,, obtain _ a.eo. 01 •.••••• 
R 'VlITlloc., c"" ....... ..,.,.1 ol ..... for • • • • • . • • . •. • 
11.," ....... areal to be dcductod to obtaio Mt.ra. oIri_.d pla.e. • 

dl.......w.... oI ..... d .. lI.,.. dtiriq • • • • • • . . 
for ""ked clla"Ml ... IDII", •• I .... Ic.t ..... and "'J pIN ... 
I ... "h of. required r"" diff" ..... , ,ripo •. 
.pacifl, or, p",,,nt.,,I .. ror- ••••.. .• •••• 

" .. m Io."kcd cha .... el colgm ......... . 
" .... pL>t . Pd ...... _eo .......... . 

Clitia ol ..... Ii"'" .. oil ... ot. i ............... . 
.... .. ~ .. " l -bonuoto.nd c"'""",-

.... T·ba.~ • ...1. Z·ban • 
" ,h ... ri",. .nd bnrin,. Yalg ... or ..••. 
... pacin, of • . . . • • . • . • • • . • • 

.. clab, 01"""'" h.e.""d • • . • .••••..... 
Ro DS, COUIlter.nd lateral ... 1.10 loop wddN "yes. dirneno\oDo"'" • 

.. .. .. ".otid.,...~ c,eI, d!-...iood 01 
R_ ....... "1.11,,. ol,.-.. • .,...«IOta r"" . . . . 
11.0" and cable .. e&OOI'C • •••••••••••• 
)tOUTS. ~ ....... And cabe. tableo of ••.•...• 
11. ......... baN, cin:umf .... _ ..... 1&'10 .. and Ared cl. 

,. 1I~"'_'nd.f"" ..... 
hollow caot Irott eclum"., It"'''"" 01 • • • • • . . . . . • 

RotJl ...... ~oIh1Ddud.,.;de .•••.....••..• 
Rau. r.,.. p«tp<><tioDo oIbel .. ,..,d nut •• Ftaalr.Ua Inot.l .... e ... oodIIfd 

~ riv"'o~ifI. r ... bridr. and .. noct" ... I ..... k ...•••• 
SAP. Lo ...... , .. plan."'" "ftab eo or, fDr boll ."d pia •• ,-Irde.. • • 

PAO_ 

, '" .. ,.,. 
116, 111 
~," 

"" 1(I3,lfA 
100.161 

'" ,~ 

'" 'W 
'" 152-159 

irS. IN 
1M-Is;' 
170&-1r;' 

"'''' In, IT.! 
I'ro, l'll 
172,178 
168. HI'll 
100--1. 
188.1119 

'" 190,Igj 
~ 

'" 19&-1'» 

'" ~'" 
'" '" '" "'-'" 
"" 19'1, IllS 

'" sr,~::J, 
820.821 

'" "'." .., 
'" '" 2111, 32'l 

'" '" "." !io7. 1t!1> 

" 316. :In 

'" .. 
3(6. M7 

'" " ... 
"' .... ,,,..., 
~. S3.~ 

"" '" m 

'" '" 



47' CA.:KBRIA STEEL. 

Sua LoADS, upla""llOl> or 1.Ilbl •• cr, {or ., .. 1 cole: ... . ,. ....,," ..-9Q<I... . 
{or uri ..... oed as bea",., DOl .. on ...•. 
,- I·bu. .... ""d cha"".I •• notu <><I 
" boa .... r«I~"""" ,n, dUI ' o t,..cn.l ften", 
"T·hAn ustd •• beams,not .. "" ••.. 
"Z·ba .. " "" "" ...•••••.... 
muimum. for '·beams."d channel" due loc.ipplinrof ... b . 
for ....no ... "' ....... of wooden s .. ucture... • 
Ul"'rimDOR<l for beam. of uniform _,ion .. 
ubi .. 01, f~r lfij;l .... oed ... beam. • •..•. 

" " "beam box a-iTd.... • •• 
" chAnn." . . •.••.•.•.. 
" channel and pia •• <aluln"o, Seri .. A 
" " "" ,. oj II 
" bollow .ound cut iron ""Ium .... 
" I·beaml ••.•.•. .• 

used at columu • 
" l.uiofli challnel colu",n •. 

:; l':'-~:J·.; ~..;.' 
" .. OGden beam.. . • • 
" Z·ha",uo.edub<aml. 
" Z·barcolumns 

SAn "";, 01_ for timber. • . . • • .•. 
S".lI'Ty {acton rOT "bta"'n" ... r. loll<!. for .. oOOen OIfUCtu"'" 

" use<! in ,II. oaf. loo.d. fO>" •• ..,1 col ........... . 
5<; ....... ends, di .... n.i"". of upse., ro. fbt b&rs •....•• 

• , .,,,..,, ''' ..... d and oqua..., ban. 
thr<ad •• F .... nklin ioot;'" ••• ,aDd.«I . 

SIICTI ON moduli for beaml, explAno,iOtl Df 
" "I ... iced chonn<! colull1o. 

pia,. ~d angle cui""" ... 
• , "channel colum"" • 

... riOUI see'ions, formula> for 
;;l·b., columnl . . • • . . . 

" ~d pl.,,, column. • ..•.•.....• 
S ..... " .. 7O ..... cut iron. for I·beam. . ...........•.. 
SOf .... , muimum,at point" Df oupport fo, bealn. of uou«m ~ti.,... 
SH .... '''''' pia,,,,. aim"""i""" of •••• 
SOf .... ,N" •• I" .. of ,.;""'.,.abl"'Df . • . . . .. .• 
SIf .. T mrial o"d .ir< ,au&", .......•...•••....•• 
SH.an and pIA,,,, of "eel, 'W'Toua;h, iron,co(>pe< and b"..." ... "b,. of. 
g'G"$, c"" ... n'i""al. for ";v .. ,i"" . . . . .. . 
S""." .. ..,1. d""" ... ;o". Df .•••••••••••••• 
SLallVa nula •• ..," ,.;,h, and 1./\" OD' •••• ..•••• 
SoLID or cubic mealu,. . . • . • . . . . . . . . • . . 
SP .. c , ,,,, for ! .beaml"nd"nmpl", ol tha u .. of ,abl .. of 

.. .. ,,,bl •• of .•••.•••••••••.• 
of "haoud" for equal mOmeUla of [nerti •• Dot .. on. 
.. " " " .. .. " ... bl .. of ••••• 

riv., and boT, bol •• in a",I •• , T·b&rt and Z·bo. ........ . 
. , " " " "I·beaml, ch~n.ls and conn«tion an,leo 

,.; .... , rul",(o, bri~. and .,ructural ..-ork. 
" " Ulhles ol ••.•...•.. . . .... 

• ie ,od. for tile arcbu • ...,..,' ""and ,.bl ... of • 
SuN •• lIrnj'ln'. for 1·lI<:oml ... d cbann.ll, _eo and , .. ble. 
S"!'&C,.,C ..... "'y • • "ble, for variou. kind. of timber ••.. 

" ..,," 'ubo •• nceo •.••.• 
Snc'.'CATtOI<S. ~.I,r .. : .,a~dard, "";,:",,",1 .. ,,,,1 .•••. 

CUI iron .•••••• 
" " Ip«. O. H. pia •• and ";y< ... ",,1 • 

S.,xn, Cu •• ,eel. railroad, square bOo.. ud Ilandard •.•. . . . 
SPLICU f.,.. ";veted column •• typical d"tail. 01. 
SQUA ... b.. ... di~.psionl of • • . • • •• . 

.. t.bl .. or "''';''b,. and U<aI of • 



CAXBRIA STEEL. 

5q ... ..:.. ban, upwt mde f« 
«buo.d maw ....... . 
~ .... "le. Cut of ~ioa 0( • • • 
~ .... of .•••••• .q;1wo ..... dJ ___ 0( 

~ .. ubIeoO( •.•••••••••• 
SQu ..... ..,. tablts 0( •••••••.•••• • ••••• 
SU"""'KD doclma l ,au,o, table of . • . •. • •.. 

_,Ionl. f"""ul.., for ..,,,,,,.ntl of laud. oC • 
S~~y pia, .. to be .... d wi.b \aulcedoho."",,1 001 ......... . 
!:iT ...... p" a ........ u pipe. oi ..... oC w"",",1ot Iroa ... lded 
STU .. 1>0. .... u.blts 0( ...... 0( la, rolled • • 

b.n.. tabla 01 _i&-bts 01 '" I'OIIed 
bm... •• . ....•... 

.. Ie .nd I'OUnd c_ted •• 
blooml .....• . ....•• 
boopor bend , table 01 ... I,bll of 
In,,,," .•••. . ....• 
""' ...... haDd aDd.,...;do • • • • • 
.\abo .•••• • , • • •••.•.••• oq_. dl ___ of •..•.•.. , 
Manofaetann' otanda«l. speel&c;.a';"" 01 
... ciab,. 01 lbee,. and pla_oI •..... 

ltyr ..... u .... 1" for pia •• ,,,de .... DOl •• on • . • • • . • . • 
S,...~T", coefficlen •• of. for beaml. e",pla".,lon 01 tabl .. of • 

01 ..wid WOO<I<" col ..... n., tables oC • • • • • • • . 

'7' 
.~. .... '" '" .... 

1.3, 17' 

" "'-'" "'-'" '" 15O,IM 

'" '" ...... ....... ".., 
" S'2~ 

" .. 
"-" .. 

"'""" .... '" ~. . .. 
8j6.m 

.. sted col" ....... enmp_ at ••••••••••• 

.... • .-di ........ I ......... . . '" .m .. 
" ..,{t_I ....•.......... 

ubl",a'. of hollow ..... rod and ftCI~!at ea.I iroR mI ... ... 
S .... _. reduction;;, for beaaur du • • o ... , ... 1 flu ............ . 

• lDl.~ 

oar" uni,. fot,imber ••.•..•••.••..•.• 
Sur .... ft •• rolled\tabl .. of ... eil'l\,. of .....• , .•.• ' 
Sfil/CTU ..... l. Call I'0Il, Manufac. ur ... • Il:lJIdard . pccI&ea.ioItI. 

"HI, MIUl"fact ......... • otaadard .podfi.ta ........ , • 
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