


'f~...---to ·)k 
A - ~ . s.c . ~;~'1 
~~/h,11.sU 

~~~,~ 



1\ handbook ofini"o rma ti on n' l a lill ~ In 

~ l a nufaC lu l'"("d h)' th e 

('onla i ni n~ lIserli llables, fules,clala and ror11lul 
fo r" Ihe use o f" 

EXG I ~"EHS .• \HCIIIT"GTS. 

tlU II .DEI'IS A.~D ~ IECIIA.~ I CS. 

GEX EHAL OI' I'I C E, 1"111 LADE I ,PillA. 

WO/1J\S. JO Jl XSTOW:\", P A, 



COpyrilrht, 1905, tly Camtlrla Steel Co. 

PRICE, $ 1.00_ 

PREIIII 0 .. 
~lAcC.u .. u &: CO.l<PAlI'l' 

I'H'I.J,UO:LI'HU" p ... 



PREFACE TO S IXTH EDITION. 

This, the Ji~th edition of ollr hand book. contains all of thc data 

of the fourth and f,fth editions, which, howe,'er, have been correct~~1 

when: neeeuary and reviKd to oonform to our I'r~nt I'ractice. 

The I)re»(:n t edition also oontains a considerable amounl of new 

matter relatin!;: to new lections uf an!;:l0::$ and T-llars, and addilional 

lius of billC\s, blooms. iugats, cdged and ~hC2red plaIa.. 

The weighls of nngles, 1' ... lInrs and T-Bal1l now gi"en arc those 

.... upted as standards by the A~iation of .\m('riean ~Ieel \lanufae· 

lurerl. 

Olhcr neW matter, "'hich has been introduced, consists of lahle'S 

of safe loads and dimensions for plate and angle oolumns and for Z· 

Uar oolumns with $ide plates. Tables ha,'c been add~'{1 showing the 

$CCt ion moduli and moments of inertia for .. II of the built·up columns 

for which the safe loads are tabulated, which "alue~ will be of Ipc:<:ial 

assistance in Ca.>C$ where it is necessary 10 oonsider the cffc:<:t of 

eccentric loads in fignring the Slrength of the column5. 

Table., of safe loads for nngles, 'fllars and Z liars acting as 

beams with uniformly distributed loads. have betn inserted, and in 

the case of angles with nnequal legs the IiIlfe loads arc given for bolh 

positions. that is, wilh Ihe long leg vertical and with the short leg 

vcrtical. 

The matter relating 10 firCI)foof constrnclion hM been revised, 

and some chan~ havc betu madc in thc information rclating 10 

wood. 

Special aUcntlon is called \0 the list of sheared plat<"ll which wc 

can now fnrni~h in widths up to 126 inches. 
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OAMBRIA STEEL. 

GENERAL INFORMATION. 

Our product b almost nelusi"ely lIeei, made by the Be$Se1ller or 

Open l l eanh process as required, and of all qualities from the 50ftest 

rivet stock to high carbon 'pedal &prin~ material. 

Our Beams and Channels are made to conform to the American 

Standards. adopted Janullr)', 1896. in which the ftanges ha"c a uniform 

810pe of one to li~, aud the dimensions, proportions and weights are 

dctermined b)' a regular I(:hedul~, as Ihown on the diagrams on pages 

22 and 23. The standard propor1ion~ of bo:ams and channels are 

fu nher Ihown on Plate 24. 

The principal "ructural angles now made are limited ;n number \0 

conform to the American Standards. adopted December, I895, and 

include twelve base, or a total of eighty.four, sites for equal Icg 

angles. and nine base, or. total of eighty.six, . it\:$o( unequal leg angld, 

all varying in thickness by one-sixteenth inch, a.:; shown on Plates 12 

and I' and tables herein. II is believed that these standard angles 

include a sufficient range of sites to meet all usual itructural require· 

ments, but at the same time we "'ill continue the manufacture of 

angles of special ~ites and proportions for those who require them, as 

shown on I'lal<:$13 and 1&. 
The weighl5 of angles, Z·Rars and T \Jars now given, are tho..e 

adopted as American Standards in Jul)" 1902. 

The meth01 of increasing the sectional area of shapes from the 

minimum or ba5e 5i~es to intermediate and maximum ,ius, is 

Ihown on pase 21. For heams and channels the increase from the 

minimum a<ids equally to the web thickness and Ilange width, the 

.... eight of the Increase being equal to that of a plate of the same depth 

as the section, and of a thickness equal to the increase of the dimen 

siolU stated. 

The method of increuing the thickneu of angles and 7..-1lar$ from 
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the minimum has the effect of adding to the length of the legs. all shown 

on page 21, so that for intermediate and mn;mulll sizes the legs will 

be somewhat louger than the min imum or nominal dimensions, except 

in Ihe cases for which we have finishing groo,'es. The plates of dr .. ,,·· 

Lllg, of sections, page;; 2 to 2<1 inclusive, show the minimum or base 

sizes of the various shapes. Sections silo"'" on the plates or lists for 

which morc than one weight is stated can be rolled of different 

thicknesses to produce the Slated weights. Others for which only one 

weight is given cannot be ,·atied. Each sedion shown herein is 

"umbered, both ill the plates and tables, for convenien~ in reference 

and ordering. 

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

!:lilies. 

Orders for angles and plates should spe<:ify either the thickness Or 

"-eight, but not both. 

All weights are stated in pounds per lineal foot of section, except 

in the table of ralls on page 184 in which the weights are given in 

pounds per yard as customary. Weights of rolled sections are calcu

lated on the basis of 489.6 pounds per cubic (oot of steel, and S.4 times 

the sectional area in square inches equals the weight in pounds per 

lineal foot. In calculating the weights, areas and properties of I_ 

Beaffi$, Ch.nnneis, and structural angles for the lists and tables here

with, the fillets and smaller rounded cornef$ were not considered. 

Structural material, unless otherwise ordered, will be CUI to length 

with varialion not to exceed. inch more or less than that spe<:ified. 

For cutting to exact lengthS or with less variation than • inch an 

extra price will be Charged. 

All sections shown herein arc uecL 

"L-__________________ ~ 
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vm CAlIlBRIA STEIIL. 

OFFICES FOR SALE OF 

OAMBRIA STEEL OO,'S 

PRODUOTS. 

GENERAL OFFICES,{ 
PIIILADELPHIA: 

Arcade Building, Corner Fifteenth and 
Market SUeeti. (Connected by bridge 
with 1'. R. R. Terminal Slation. ) 

Nr:w Vou . .... ' ... Empi~ Building, 71 Broadway. 

ClUCAGO ..... .. . .. . Western Union Building. Corner of Oark and 

Jackson Streets. 

CiNCiNNATI ... . .. .. Union Trust Building. Corner of Four1h and 

Walnut SUeets. 

BOSTON •••. Ma50n Building, 70 Kilby Strett. 

ST. LoUIS . . . ..... . . . Chemical Buildi"g. Corner of Eijithth and Olin 

Streett. 

T OLEOO ..... .... . . . Nasby Buildina-. Corner or lhmm and Mildiaon 

51.eel.l. 

CLEVELAND •..••..•. HiekoI Building, Corner of Euclid Avenue and 

Erie Street. 

P lnSI:iUIlG .•.. . .. . . Park Building. Comer of Hflh Avenue and 

Smithfield Street 

ATLANTA .•• •••••.• • AlUldl Building, to X. Forsyth :'trul. 

SAN FRANCISCO ..... . t1~23 Beale Street. 

TAOO)lA .•.... . • .. • 1601 Pacific Avenue. 

WORKS AT 

JOHNSTOWN, PA . 



OAMBRIA STEEL. 

STRUCTURAL STEEL WORK. 
bni$hed Sttel Work for Buildings, including Be'l.In~, Girden, 

~'ulumns, koofTrlIi6a, el"., hlted ~vmplete ,"d ready for erect ion. 

STEEL FREIGHT OARS. 
Gondola, Hopper·Gondola, Ii0ppeT, ~·Iat. etc. 

STEEL RAlLS. 
Steel T·Rails, 8 1hL to 100 Ih$. per yard. 

Angle and Phlin Splice Dar •. 
Standard and Sp«ial Track Bolts and Nuts. 

For detailed information, see T.Rail Catalogue. 

STEEL AXLES. 
Passenger Car, Jo'reight Car, Tender Truck, 

Engille Truck, Driving, Street Car, 
)I ille Cllr, elc. 

ORANK PINS, PISTON RODS. 
Crank Pins and Piston Rods made to any requirement. 

FORGrnGS. 
,\:lela, Crank Pins, Piston. Roo. and Forgini,'1 "'ill be fllrniJhed of 

carhon "eel or nickcl steel nlI reqUIred and are annealed, or treated 
by ollr Coffin toughcn.ing pTOCC:S$ (patented) as ipecified. 

Particular attention is cal\ed to our Coffin PrO«$S of trealnlell\ for 
toughening Axles, Crank Pint, I' iston Rod. and Olher forginga. 

Crank Pins and l'iSlon Rods aTe oil.tempo:red and olher small 
Fori:ings will he if deoired. 

:-Oce speCIal lin for d le$Criplion and 'I"e.:if;< ... tio"~ or our ,·,.,.iou$ 
cla,..eti of Jleel forging'. 



x OAMBRIA STEEL. 

GAUTIER DEPARTMENT 

OF 

CAMBRIA STEEL CO. 

~h~RC Il ANT B Ali, ST~.~I .• 

Includiug Tire, Toe Calk, ) facbinery, Carriage Spring, !laby 

Carriage Spring, Railrood Spring, Hoe, Rake, Fork, Forging, 

Bolt, Rivet, etc. 

A(lkICUI.TURAI. STEin. AND SItAPI'.S, 

E nger Bars, Knife Backs, Rake Teeth, Bundle Carrier Teeth, 

Tedder t"oTks and Springs. Spring Harrow Teeth, Harrow 

(lJrag) T eeth, Seat Springs, e tc. 

I'LOW Sn;~;L, 

Bars and Slabs (Pellll and l'emot), Flat and t'i nished }']ow 

Shapes, Digger Blades, lI ammerl"d Lay, Rolled Lay. etc. 

COLI) ROI.I.F.D STI':I:t., 

Rounds, Squares, Flats, Shafting and Spec;"l Shapes. 

STH:L DISCS WITH ROLLI:D BEVf,I ., 

lO" to 20" diameter for J larrows, Drills, Culti"alor!i, etc. 

23" to 28f" di"meter for I'k.W5. 

I'RI:SSIW STI,I:L SkAT'S FOil ACtoUCULTURAL 1."'I'LH11tNTS. 

For Gautier Steel Department Products not listed herein, see 

special Catalogue, or address, 

GAUTIER DEPARTMENT, 
Ca.mbria. Steel Company, Johnstown, P&.. 



PLATES 
OF 

STRUCTURAL STEEL SHAPES 

MANUFACTURED BY 

CAMBRIA STEEL CO. 

l ___________ " 
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STANDARD BEAMS. 
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CA.lIIBRlA STEEL. 

STANDARD ANGLES WITH EQUAL LEGS. 
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SPEOUL 
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" A.47 

, WT. II.ITO 
, 21.8 LII8, 

"'-



CAMBRIA STEEL. 

STANDARD ANGLES WITH-u'NEQUAL LEGS 

, . A .97 

, . A .95 

, . 

, , 

A . 9 9 

A . 10 1 • 
..J> , W'l'. B.~'fO 

n""" 



CAMBRIA STEEL. 

SPEOIAL ANGLES WITH UNEQUAL LEGS. 

,-, 

A.151 

i/o 

"''' A.128 .' ,/ ,~ "'.71. _.WT.2.II'fO 

?' ',.. B.T LOO. 

A.161 

~ "' , A.. 133 
' . WT.8.1'fO 
~ ... 18.0 LOO. , 

" ' 



OAMBRIA STEEL. 

STANDARD Z·BARS. 

Z.13 ~ 
WT. 12.0 TO 14.:1 WIll. 

Z.29 
"" 18.8;0 U .O L8IL 

h..f i ' 
Z.25 L.. .. r fa. 

WT. 13.8 TO 17.11 LBS. · -2 10 : 
d • i , 

• .. ,. 



OAMBRIA. STllEL. 

~--------------------
BT ANDARD Z-BARS. 

Z.4.5 
WT. ~S, 'fO 28.1 LB8. 

(,.1' f ! 
Z,57 I ~ 

In, 2~. 1 '1'02&.1 LBS ~-----2-f-1t'! , 
! 

Z. 63 L_ .. _. 2!!~_Ii_ '.l.,' 
fl. 16.6 '1'021.0 LBI( " j Ij.I 

&' " 
i ~.-f:'3f.·r { II ~ 
:; r f.1 I : , ... l-__ .L....:::~ 

'.h,::, " ii,i, -l-~::t:::J~' ,., 't' 'I .L Ii' !o-.······3y-----·<j 

, 10-- .f,,---1 
! &' r 

, IN • 
;........·--··3"I-··-~ 

~-------~------------~ 

I. 



,. CA:M13BlA. STEEL. 

SPECIAL Z-BARB. 

z.e7 Z. 73 
WT. I'" LB8 

" ,*-----a=----"i 
• • t ,. 

o· 
0 
0 
0 , , , 
: 

" '!.j. • ~ , 
I 

""' ...... 
B. 173 

WT8. )4. 0. 1&. .. AIm." LIIl 

J." I . , 
" ~ 

o , , , , , , 
L-2t-... 

t..::,,:t::' p O r: 
t 

~ ... --.. f.-- .. --, - ., 
I~-----...:------~ ' ---1: 
, , 0 

o , 

NO. 339 
TIT. &0 LBS. i 
(I'KR J'OC)1') ~ -f 

o 
o 
o 

.-
.if. • ;," ..... { 

-' ; , 

'" ~ 

1-0---------6- - -- - - --' 



CAl4.lJRIA STEEL. 

TEES WITH EQUAL LEGS. 

T. 97 
Wf. G.! LIllI. . 

t<---- -3F-------: 
I :fi. • 

/1' ' , 'r , 
I 

it 

N'L 

T.73 
WT. 10. 1 LIllI. 

:"---3"--"": 
: ~ : 

iI T , , 
~ , , , 

____ _ L 

T .67 
, '-T. &oil t.89. , .. ----~---- ., , ... - ,. 

&'1. . .•. !" 

T ,W 

;:;:..~~ 
, 'J.'/.. I , j •• 

, , 
i{, 

____ 1-
~ 

T.42 
W'I'. 4. 0 LB!l 

:. --2t.~--~ 

: ""!~} : 

, 
• 

T 
",. , , 

"j 

.' & , 
; 

,. 



20 CAM-BBlA STEEL. 

TEES WITH EQUAL LEGS. 

T. 189 T. 187 T. 163 T. 181 T.5 
W1', III LBIl W'f l'J LBIl n I e LIl8. ",. 1.4 LBIl 1VT LO LB. 

iI'-1J!.'"l "!-.1!='j 1'< 1~~ ""1:f. ; ~f'j 

'~:r "':f:"-lf -~~f: . ~ 1ft' '" -"'( T I.·... ~ ,0-.- •• t ... ..... ;1 
f~ .' f- )."!.J.o .. ~ ~ .. l<'.i·~1·~ i l" I ?i ._~ .. __ I . .. __ :I. .:;1..- -

"" -7,-' ".. ':..~. .v. .... ~ '"'C' ..... :i, "'!C'-' ",\:::d '1:.. .. 

ot;, TEES WITH UNEQUAL LEGS. 
T 169 T.140 

n. ia.IILl1S. W'I'. UlO1.Jl8. 
.. -------S!.--- ---.. ~----~.------'"" 
1 f":-o ~ : : :'1':0.: : 

ft ~ -.'1 r ' , ~l,. to. , .. ' I 

• .1 'f" ' -t" : 
" '~ , , , 
L_ 

,- .,' -.' 

" , , , 
~ •. _._.l 

T.84 
,", (I.a LB8. 

1+- ---3·---~' 
, ~Q: I 
I ... I 

t1: 1 .. ~ : 

Ii 
III 



CAMBRIA STEEL. 

)lETHOD OF INCREASING SECTIONAL AREAS. 



•• 

.. 

~ 

CAMBRIA. STEEL . 

STANDARD BEAMS . 

I 
\; 

\~ ,.... .. ----.. -----.-, \ 's. 
------q.--- _ .. >: : \i\:::--·~~·;~:,..Jl'''l. 

If 

;.- ---.--1--.----..;/ '-r I: ~~ 

- I ~\!, '·!S'-. ----";~:c;,~ "'I 
• i i'. . "::.~ , 

_l ~ ·~~l 

.; 
• c • • 
o • c 
o 
z 

e 
• , 
• z 

• 
• e 
• c • o 
c 
o 



OAMBRIA STEEL. 

STANDARD ORANNELS. 

1-•. -----"'P---.-----"1 

' . 
• 

i i... _______ q ________ 1Ill.-
-., --r 

1.----- I --------11 : 
~ T Y R 

l'==i==$=!..l .. l. 
" 

" 
• " 

• 

~ I, 
~ l~' Z' • 

• • ~'., 0 
~ 

-

•• 



•• OAMBRIA. 8TllIIL . 

STANDARD BEAMS AND OHANNELS. 

'------- ,--' 

C!l; , '------., nO 

The follo'll'ing dab are common to all I ·Beams and. Cha.Doeb, whh 

the ueeption. stated: 

c = -h Minimum Web. 

C = Minimum Web + h inch. 

I = Minimum Thickness of Web = t Minimum f~ all Channels 

and Beams, t:lC<=pt 20" I and 241' t. 
For 20" Standard I • =.M/I t Minimum = .5O" • 

For 24," $candard I • = .60" I Minimum = .GO" . 

For \!Of! Special I • = .66" I Minimum = .60", 

Tho Slope of Flange or .n Beams Ind Channels i. 16,5 

= go - 27' - 441' = 211 per foot. 

-



OAM.BRIA STEEL. .. 
TABLES 0 11' BARS, BILLETS, BLOOMS, INGOTS 

AND PL ATES. 

M_ 

STEEL SQUARES. 
AII .izes from j "10 1I~" increuing by .0" 
AII.ius from i" to 51" increuing by i" 
STEEL HAND ROUND&. 
AU.izes from I" 10 U" increasing by f," 
All .izes from til 10 't,1/ incteuing by til 
STEEL GtJ']:DE ROUND&. 
AU.izea from -/t" to t tl increasing by n" 
All.hes from F' to" tl" increasing by h" 
AII . ite!l from 110 to 1/ increasing by h" 

REGULAR FLATS. 
"1m. ttlwa 

I '0 ! 
II " ,,' 

Illy" 2 
2h "s 
all "6! 

7 
8 , 

10 

" " " " 

-h 
" 

" 
THUi' FLATS OR L:IGHT BAXD8.. 

J to 6 I No.IOloNo.t6p. : bypuges. 

'I'ililio 

" , .... ~~~~~~~~~~~ "--4 -50 , ., 
6 ., 
7 26 42 
8 '" .. 9 26 42 

HI 26 .t2 
It 26 .t2 
12 26 -42 012 
III -42 .t2 
14 -42 .t2 

" ! -'-""'-C-'''''-'-'?-'"-'=-7'-''''-'-'':':-=~-,!;--:'----'--
Intermediale widllu varying by ~" can be furni.bed. 



1 

•• CAMBRIA STEEL . 

STEEL BILLErS. BLOOMS AND 
BLABS . 

.,,,,-- ,,[cum "'" mru .. ."" -men...-, .... , .... ...... III(~" , .... ,--• , ,,- 21013- " 21020 
'! '1 " 2 " 14 " 2 "20 

• • 15 2 " 15 26 2 "20 , 3! 10 , " 2 " 16 ., 2 "20 , , 
" 
, 17 2 " 17 28 2 "20 

7 , " 7 18 2 " 18 . 85 8 " 15 
8 , " 8 l' 2 " 19 36 3 " 15 
9 2 " 9 20 2 " 20 " 3 " 15 

10 2 " 10 21 2 " 20 " I) " 15 
11 , "11 " 2 " 20 .. I) "Hi 

I' , " 12 '" 2 " 20 " 5 " 15 -
Sections larger than 4/1 x 4/1 can be furnished in thicknesses vary_ 

ing by j ". 
Billets. Blooms and Slabs, of sections gi"en in at.ove table, can be 

furnished within the following limits of len£h, provided the weigh t 
does not ex~ed tbe maximum given for the ifferenl sizes: 

• 1 SDlTIO'UL I LDGm. I UlIIUJ 
SICflOJ. _ IDTI. _ lll1. __ IlIIIUJ ~nllli 'WI.lGItI. 

I..... Sq. lIIIL ' root. I... Pool ~_ 
Billct$ and ~1abs.- - 3-to 71-9 \0 16-1 t 6 - 10- SOO--U;-6OQ 

" " " " "17 16" 86 3 0 30 1600" 3600 
lIloorns and Slabs. 6" 28 36ando\'er "" .. 3600" 20000 

" " " 85 "87106" " I"" " 111000 "18000 
" " " 'iI" 50 ,2-40 " " "" ftl 22000 

STEEL BILLETS. SQUARE CORNERS. 

1" xl" 10 3i" It 8i" increasing by ..0". 
STEEL INGOTS. 

JIIlISIllIlI. 
'IIIGIT. . .", toP . 'WL . ... , .... ... ... 

~I t9+--- - 7000 -OPe" Hearth or He,s: 20 _1'-
0000 '" " _ 20 " 

_ 17 
7700 " 8700 " " " " ., <2 • '" d8 8800 .. 9800 " .. .. .. 

" -" "I' " 12000 " 13000 Opcn Hearth. 

" -" 37 _" 17000 " 18000 .. .. 
52 x 2lil 50l x 22t 23000 " 24000 ., " 
291 x 29} 28_28 21000 " 22000 " .. 
" ." 261 x 26. 15000 .. 16000 .. .. 

SrI!:CI~I •• 

Hi" 10 36" square or rounrl. 
;\Iaximum Length 16 h. I 

7000 " 40000 " " 

, 



CAMBRIA STEEL. 27 

SHE ARE D PLATES. 

I'!ItIJESS II mUs. 

!-1mf!i~~ii~~~~~~' ~'~' ~~ " I' 
17 

I' 19 

" 21 

" 23 

" 
" " " " " 

"" ",oo 

42 " 
48 " 
Moo 

Moo 
66" 

120 "125 



•• OA.MBRIA. 8TEEL . 

WEIGHTS AND DIMENSIONS OF 
STANDARD X· BEA'MB. 

"t .. .;pI ... ...... ...... .... ... r.. • • • .... ..... .o. - ~ ... ... w. - ---, .... ..... ".IL , ... .- ..... -
" 3 5.5 "63 .17 '.33 • " " .. 1.9\ ." .. , " 
" " 7.5 "1 .33 '52 " 

DO • 7.5 .21 .19 ". • " " .. '.50 ." ." " 
" " .. .,. ... 281 " 
" " ,,. ." .<1 .88 " 

'" 5 '.75 '81 .21 .00 2 
" " 1 .... "0 .36 .15 " 
" " 1<75 .... .50 ." " 

B17 • 1<25 8.61 ." 3." • " " 14.75 .... ." . ., " 
" " 17.l!S 5.01 .<7 3.57 " 

"1 7 15.0 .... .25 3." , 
" " 17.5 W .M ." " 
" " 20.0 5.88 .<6 >81 " 

.25 8 !a' ""1 J!1 '.00 , 
" " 20.25 '.96 . M .... " 
" " "'75 , .. ... ·U7 " 
" " 25.25 7.43 .53 •. " " .. , 9 21.' ,,, .29 '" 

, 
" " 25' 7." .<1 .... " 
" " SO., &82 .57 4.61 " 
" " 35.' 10.29 ." '.77 " 

'" 10 .'-' 7.37 .81 .... , 
" " 30.' &82 ... '.30 " 
" " 35.' 10.29 .30 '.25 " 
" " 40.0 11.76 .75 5.10 " 

,<1 12 3Ui '.26 .35 . .00 • " " 35.' 10.29 ... ." " 
" " .f0.0 11.78 .W 621 " 

'53 15 .. , ,,<8 .<1 5.50 • " " ... , ll .. ." .... " 
" " 50., l4.71 ... 5." " 
" " 55.' 15.18 .W 5.75 " 
" " 50.' 17.56 .75 5." " 



,... 
CAMB RIA STEEL. •• 

WEIGHTS AND DIMENSIONS OF 
STANDARD :I-BEAM&. 

- "r ..... ' ~ ...... • •• .... .... I:. • • • - - . .. - IUI.of ...... --, .... ...... .. '- , .... , .... '"'"-- - -
"6 I. 6s.o tUS ." '00 • " " 60.0 17.66 .68 610 " " " 00.0 19.12 ... .1. " 

" " 750 ... 69 .n ... " 
,18 OJ 66.0 19.(18 .5O •. " 7 
" .. 70.0 20.69 .68 ... " 
" " 75.0 , ... ... . .. " 

, 89 " .... 1!3." .5O 7.00 • " " .s.o ... 00 .57 ?I1I " 
" " .... ,.., ... 7.13 " 
" " 10.' ., ... ... 7.19 " 
" " 100.0 29 . .u .,. I 7." " 

WEIGHTS AND DIMENSIONS OF 
SPECIAL I-BEAMs.. 

I-~-
....... 1 ~ ... - ••• .... .- I:. • • • - .. , - r ..... ., ...... -, .... ...... ...... .... , .... 

'I" I' '.0 11.84 . " .... • " " ".0 13.24 .58 •. ., " 
" " ".0 lUI ." U9 " 
" " .... 18.18 ... "I " 

'109 16 80.0 17.61 .. 600 6 
" " ".0 19. 12 ... 610 " 
" " ".0 20.69 .78 .1' " 
" " 75.0 ... 08 .88 ." " 
" " ".0 2S." ... '89 " 

B 119 I' ".0 23.07 ... ... , 
" " 00.' ".00 ... ... " 
" " ".0 26 . ./07 .go ... " 
" " 66. ., ... 1.09 . .. " 
" " 100.. 29.41 1.19 8" " 

B12I ., .... 1!3.78 ... 7.00 7 
" " ... ... 00 ... 7.08 " 
" " ... ,.., .,. Ufo " 
" " I 66. Ii?" .81 7.21 " 

I " " 100.. 29,·U .88 7.IiB " 

, 



30 CAMBRI A STEEL. 

W EIGHTS AND DIMENSIONS OF 
STANDARD CHANNELS. 

-.... "'fI(kI .... "'-- " idll ..... ., I:. 
, • ., .... ....... ....... .... -...... -- 'lDIt." , .... ....... Srj.lo. , .... ,- --o • 8 '.0 1.19 .17 1.41 9 

" " '.0 t.47 ... 1.50 " 
" " <0 1.76 .SO '.60 " 

o 9 • 5.25 1.55 .18 1.58 9 
" " .25 1.84 .25 1.55 " 
" " 7.25 2.13 .83 1.73 " 

019 • '50 1.95 .19 1.75 9 
" " 9.00 .55 .SS I." " 
" " 11.50 ." ... .,. 

" 
017 6 000 'SS ." 1.92 9 
" " 10.50 <0. ... ,.,. " 
" " 1&00 ... ... ." " 
" " 15.50 ".56 .56 '.28 " 

021 7 '.75 .85 .2! ". • " " "25 '.60 ... '" " 
" " 14.75 '.M ... , .. " 
" " 17.25 5.0'1 .. .. , " 
" " 19.75 >8, .63 <5, " 

025 8 11.25 • 85 ... ." 10 
" " 13.75 .. ,. .81 <35 " 
" " 16.25 '.73 ." .. , " 
" " 1&75 5.5\ . ., <" " 
" " 21.2.5 '25 .58 ,O! " ". 9 13.25 ." .23 ... 10 
" " 15.00 4.41 .29 ,,, " 
" " 20.00 '.83 ... <55 " 
" " 25.00 7.85 .81 <8, " ". 10 15.0 "A,I} ... '60 10 
" " 20.0 '.88 .88 aI' " 
" " 25.0 7.35 .58 ." " 
" " 30.0 &S, .63 •. ,. " 
" " 55.0 10 . .29 .82 '" " 

041 12 ro.' <0. .28 ... 10 
" " 25.0 7.35 .89 ... " 
" " ".0 082 .51 8.17 " 
" " 35.0 '0" ... 8.30 " 
" " 0(0.0 11.76 .76 8.42 " 



CAMBRIA STEEL. •• -
WEIGHTS AND DIMENSIONS OF 

STANDARD CHANNEL&.. 

-- -- , 

I, ... ,:., I::: ..... ' - ..... ••• .- r... • • • - ... "-..... - -- --
I~ , .... ....... s.. II".. , .... , .... 

e" " I .. '.90 ... U, II 

" " " lo.!!! ... ... " 
" " " 11.111 ... ." " 
" " .. .... . .. ... " 
" " " 14.11 ." ." .. 
" " M 111.18 I .82 '.82 ,. 

WEIGHTS AND DIMENSIONS OF 

SPECIAL CHANNELS. 

--... ..... ' .- tlic~ .. ~ ru.u.!1 J .. I • • tI ., .,~.. i "" ..... .... .. 
... ~ PIup 111~ j-=of .. ,~ .... .... 

I I·· .. --,,- ....... ,- ,- ,- ..... 
'91 " tl.'( .,. ... .M .". II ... 
" " !S .• 7." .87 ." .. " " 
" " ... 7.71 ... ." " " " 
" " .. , I ." ." .. , " " " 
" " 81.4 9." . 56 ... " " " 
" ,. 

'" 9.97 ... ... " " " , .. 
" '" '.3D ... '.00 ... ... II 

" " " 10.29 ... .... " " " 
" I " 87 10.88 ." 4.1!! " 

I 
" " 

" " " 11.711 .M 
1 •. 

19 " " " 
" " " ,''' ... '.3D " " " 
" " " 1.(.11 .11\ .(..(!! I " " " 
" " .. 16.18 ... '.53 " " I " , 



( 
3. CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF S TANDARD 
ANG LES. 

EQUAL LEGS. 

.... W.;pl ~ -. 
".;pll .... 

""'- ......... .. " ""'- - .. " 'g. - 'a ....... .- - 'a ...... .. --------- .. . ---------, ... , ... .... SIt.!· ,,, .. .......... &i.IIL 
- --------- -- ----- - --• 
" .' I A 

., . 18 • '7 'I"! t 5.' 1.14 .. j , .9 ." .. , . 'I as M' .. 
'I" 7.7 '" A7 • " A .8 ... .. 2 ,,2t I. ao '.60 .. • •• I.' .S! .. • " I 1.5 ... AI' , " ,t .J 1.,(.( .. , ., 6.' 1.78 

" '1"1 
,t 1.1 .30 .. , 

" !, 7.' '"~ .. 1 • 1 1.5 ... .. , ., ,., " . .. 1" ,t " .57 .. 9 " 
X 

,., "5 .. It" t .. .". , , 
" 10.4. ... , , ., 11'.5 ." .11 It x I I I I.' .as 

" , ., 12.5 .. , 
" It x 1. I, I.' .53 ., 

'1"1 $. , .. .69 
" 1 .1 ,., ... .21 

r! 
h 7.' 2.00 

" 1" 1. , .. .W " 9 ., t ao 2.0 
" Ii x I ,., 1.13 ,. 8, x 8 '.8 '88 

" , . '\ 11.1 ,." 
.13 

'1"1 ~ 
" .69 " , ., l, IU '.69 

" 1" 28 .82 " lit x 3~ I 13.6 '.W 
" 1<1 ••• 1.00 " , .. 'I 

~ 
14.8 .... ., 1<1 '.0 1.18 " , ., 1<0 , ... 

" 1 • 1 '.6 1.34 " 'I' ' 17.1 5.03 
" 1 • 1 6.1 1.60 " 11 x 3! 1&8 6.36 

.15 , " Ii " .72 .23 , ., h .. .. , 
" 2 " j, .. ... " , ., 1. '.8 2.86 
" , <2 4,1)' 1.16 " , ., 11.3 3.31 
" , ., t '.7 1.36 " , ., 

t 
128 3.75 

" , ., 5.' 1.56 " , ., 14.8 4,19 
" , ., ., 1.15 " , 

" 15.7 '.82 
" , 

" 17.1 5.69 
.17 2. x 21 I, " .91 " , ., "5 5." 
" 11: ~l ), '.1 1.19 " , . , 

~I 19.9 5." 
" 5.0 1.4.7 " , •• 21.2 ." 

St:l.ndo.rd Angles vary only by n inch. Sections shown on "'1ge 12. 



,.... 
CAMBRIA STEEL. •• 

WEIGHTS AND DIMENSIONS OF STANDARD 
ANGLES. 

EQUAL LEGS.-CO"T'I<IIXD. 

.... ,;..-... .... tl 8O<\lIII M...-. ,... fl """ I".PI J.na N4- I""'~'1 ~ 
,..- -. fool. IooIioa, J... -- root. s..v... 
1«. - ' Mr. --

,..... I ... ,..... "",.. I.... 114& ,.. .. ".1& 
----- -- --- ----

1<' ," ~ 14.1 ' .86 '86 S,S ! .. , 7.75 .. 6" 11.2 6.06 .. S,S 

:} "., 0" .. " , ~ 
19.6 6.75 .. S,S ".7 9.61 .. " . !\.~ a .. .. S,S ... S "" .. '" .... 7.11 .. S,S ... 11.« .. ". ~ 
... 7.78 .. 

I 
S,S \1 .. , ,,,, . '" "'7 0 .. .. S,S ... , ,.,. 

., ." 31.0 9." .. S,S V , .. 14.18 .. '" 86' 9.74 .. S,S 51.0 15.00 .. ,,' \1 "-. 10.88 .. "s :'1 6<.' .. " .. ,,' "., 11.00 " S,S ... , 16.74 , 
~tandard Angl e!1 vary only by h inch. Sections shown on page 12. 

WBIGHTB AND DIMENSIONS OF STANDARD 
ANGLES. 

1 912 x2 
" 2 l< 2 
" !!" 2 
~ I! x 2 
.. 2 x! 

UNEQUAL L EGS . =i--,----,-

.S 
'.7 , .• 
••• .. 

Nok- "ole" J.na 
lioI:IioII D..-Ioa. .... of 
..... -. hoi. IocIiaL 

low. r..- bM';;;' -;-_ 
---

A 93 3 x2i h 9.6 2.78 
" a x 2i t 10.4 8.05 

!}lii :1: ~I A tr ::~ 
" I x 2 f 7J! 2.11 

:: :: it j1':1 t! i;: 
",,93 ~ : il A a!:: " 81 x!t If l~:: t~ 
~ :I x2 I 6.8 U3 : I :il UUi 1.66 
~ 3 x!! n 7.6 2.22 " 3. xl! 13.4 8.94 

"_~l ,'c1 -:,-0",.C'-;=2.60,,:-~:-,==~c:--' 

.. !! >; 11 
" 2 l< 2 

as 
7.' 

.81 
1.07 
1.81 
,.66 
'.78 
'00 
'.22 

SundArd Angles Yary only by -h inch. Sections shown on page 14. 



•• CAMBRIA STEEL . 

WEIGHTS AND DIMENSIONS OF STANDARD 
A N G LES. 

UNEQUAL LEGS.--CO .... 'H" .... 

ftkk. Yalp!. u. 
hc!Ia~... .. 01 
b .- - fool Slctitll. " .. ----------

IDtIo.. IDtMI. Poudt. Sq. Jl\l, 

A}7 ~I:i 
" 3 x 3 
" 3 x 3 
" 8 x 3 
" 8 x 3 
" 3, x 3 
" 3t x 3 
" 3t:lt 3 
" 8t x 8 

199 .( x8 
" .( x 3 " "x 3 " "x 3 
" .( x 8 
" .( x 8 
U .( lI: 8 
" "lI: 8 
U .( lI: 8 
,. .( x 8 

h •• 
I 7.9 

;., 9.1 
• 10.2 
If lU 
t 12.6 

ttt/l, ~U 16.8 , .. 
~ ~: 
~ 9.8 
t 11.1 
I, 12 . .( 

t
l,' 18.6 14.8 

,.0 
II 17.' 
i 18.8 

1.94 
'00 ... 
.00 

'" .... 
' .00 
'.82 .... 
'.93 

'.09 .. , 
'.88 
8.25 ... ." .... 
'.69 
5.00 
5." 

. rud:_ Yepl 1roo 
8ocIiN. D........... ... 01 
Ioa_ -. 'to!. SeoIioa. 

"'. - -, .... 
1108 /} 

" 5 
" 5 
" 5 " , 
" 5 
" 5 
" 5 
" 5 
" 5 " , 

· 'I .8 

• 'j ., 
"j · .\ .. 
• 'j · '\ •• 
• 'j 

8.7 2.b6 
10.4 8.05 
12.0 8.53 
13.6 4.00 
15.2 4.47 
16.8 4.93 
18.S 5.38 
19.8 6.82 
21.8 6.26 
22.7 6.68 
U,.2 1.09 

A105 I} :< 81 1t.7 8.43 
" 6 x 31 18.5 3.97 
" 6 x 81 lli.8 4.50 
" 6 x 3t 17.1 5.03 
" 6 x 3t 18.9 5.Mi 
" 6 x 3t 2ll.6 6.06 
" 6 x 31 22.4 6.57 
" I} x 3 24.0 7.00 

:: I!:b ~i~~ 
AI07 6 x, i 12.3 lUll 

AIOI Ii I3 n 8.2 2.4J " I} x.. n 1'-3 4.19 
" 5 x 8 i 9.8 2.86 " 6 x.. • 16.2 4.15 
" 5 x3 t. 11.3 3.31 " 6)(4 Ir 18.1 5.8\ 

" Ii x 3~ .. ',','.'. 3.70 " 6 x" 1111 20.0 5.86 " Ii x 3 Ir 4.19" 6 x.. 21.S 6.4-1 
.. 1i:<3 \5.7 UI " 6 ><4 23.6 6.94 
" Ii x 3 17.\ 5.03 " 6 x.. K 25." H7 
" Ii" 3 tali 5.44 " 6 x" 27.2 7.99 
" Ii x3 H 19.9 5.84 " 6 x 4 t 28.9 8.50 

~,,~~,_.~8~~1~~'~1.'~~·~~~~"~~'_·~'~~'~~00~.'~~9.00 
Standard Angles vary only by n inch. Sections shown on page 14. 
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OAMBRIA STEEL. 3' 

WEIGHTS AND DIMENSIONS OF SPEOIAL 
ANGLES. 

EQUAL LEGS. 

- 3·.p'1 ~ ""'- ..... ~ -...- "' - --- .. ., 
- f MC. ..... .- - ... --w . . - ----- w. ---------

'"'"' lMMI.',.. ... , ... ,- -- ...... 
- ------ ... 1,\, , ------

H' tl f 
.. . 81 

I 
, .• ." 

" 
., 1.07 

w "." 
11.0 ... , , .S 1.81 , r 10. .,. 

" •. S , ... " 4. ll.( 14.5 '.25 , .. 1.78 , , " , .. '.75 , , " 17.8 .... , "t x.( 19.5 '.1S 
,,, 

r~ i 
S., 1.110 ! 47 Ii .. 

+ 
, .. 8.61 , U I." , • , . a.s "'.19 , '.0 1.6. , • .. '''1,·75 , , " 6.6 1.93 , 6 ,6 Y 18.1 Ii.St 

" , .. 7.6 ." " 6 ,6 20.0 5.86 , , , .. .oo " s 'S tI 21.8 6.4' 

Sections Ihown on page IS. 

i 



•• CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF SPEOIAL 
ANGLES. 

UNEQUAL L E GS. 

..... I rutk • ..-.,u "- ..... , ......... ... 
~_ pU tI IiIlWiolo, ,.. _ • .- - 1001. Seeliu. .- - ""' -bo. ---------- bo. 

I ... Ir;;; ...... I... r ..... ,.,.. Sq. I ... ..'-- - ------ ----- - -
At?O I, x tt ! 1.0 ." AI" • •• i 

8.1 .81 
" 8 ., '.1 1.19 

AI67 t~ x j I 1.0 ."zr " • •• '.0 1.47 
AI" " 3 •• •. , t.'i'.t li x 1* I, <8 .81 " • . , .. '00 
AI63 1, x Ii f. 1.8 .53 " • .. I 7.7 ." 
AI21 

• • II i 
,.I .00 

" • <I 
., .79 !151 3~ x 2 

t 
'.5 1.32 

" • <I 8.8 .96 " sr 2 ••• 1.63 
" 2 <I •. , 1.13 " • •• " 1.93 
" , • I ••• 1." " · ., 7.' .. , 

" 
'\" 

as 25' 
AI23 , .1.1 ~ 1.5 ... " • •• '.5 ." 
" • 1 II " .63 " · ., 10.4. .115 , • • II f '.8 .82 
" • 11 8.' 1.00 
" , 

, II ' .0 1.18 AlSI • .. \ t 7.7 ." 
" • • I ••• 1." " • ,. '.1 >68 

" • .3 10.6 3.09 
AI" 

'1 <II i 
•. , .67 " • , 81 11.9 •. " " r as .88 " • " I ! 13.3 "I 

" 2. It '.7 1.08 " • , '1 14.1 '.30 
" • • I ••• 1.27 " • •• 150 '.69 
" 2i x 1 5.0 1.45 

AI27 .)' II 

A 
.. .72 AI33 '1' 8 + 

'.1 >68 
" 2 I It 3.' ... " • •• 10.6 .09 
" U x It '.0 1.16 " r 11.9 ." " • <I! ,t '.7 1.36 " · ., 1 13.8 3.91 
" • I '.3 1.56 " · ., 14.7 '.30 

" • .8 II 1<0 '.69 A161 ' j dl 1 >6 .n 
" , d ••• 1.115 

AI35 • •• ,!. t1.0 .... 
AI23 • , II 

A 
>6 .n " • •• 1<8 '" " • d 
~: I 1.00 " • •• ! 

14.5 '.25 
" , d 1.2< " • •• 1<2 ".75 
" 2 dj }, '.0 1.46 " 5 •• 17.8 S.U 
" , , I '.7 1.67 " • •• 19.5 '.72 

Sections shown on pages 13 nnd \5. 
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CAIIIBBIA STEEL. '7 

WEIGHTS AND DIMENSIONS OF SPEQIAL 
ANGLES. 

UNEQUAL L E GS.--Co ..... '''''.". --- 'Ikiol. "',;pl ~ ..... 'l'qIo\ ~ 
....... Ji __ .. " ...... -- .. • .... - "" ...... 'g . - , ... ...... ... - . 

IwMI ,..1 ... 1_ 
... ------, .... , .... ..... huh.IIo!.I .. _ . --1-

1109 7 '" )- 15.0 4.41 Al09 7 . 'I t .... 7." 
" 7 .. 17.0 '.00 " 7 ., ... 7.88 
" 7 ., 'i' 19.1 5.69 , 7 . 'I ... 7 a .. , 7 . 'I fLO 0" , 7 " .... a., , 7 ., tt ... , 0" " 7 ., , 32., .... - ---

Sections shown on page 16. 

-
WEIGHTS AND DIMENSIONS OF ODD ANGLES. -1 .... 1 

..... 1 .... .... "',;pl! ~ 
ItoIMA J~ I"" of 

..... - .. • 
loa- - ......... .- - ... """--- -_. ... 
W. 11401. I ... ,.. Sq.I .. , .... ,-- 't.I .. 

. ~ I" I -- - . 

.. 111 "1 ... "" srI! t .. ,88 
" I xl n 1.8 .. " .. , 7.' <" I , ,d a • . ., 

1.156!Jr:< It\:~ .. ... 
. 

Sections sho"'n 0 11 page 13. 

WEIGHTS AND DIMENSIONS OF 

BULB BEAM&.. 
, ... . ... -,U I ~ I ""'- YWIII 17 ..... . .. • • ., ... .... ... ~ "~ . "- . .... " I ...... - ...... , .... ...... ".1 .. ,- , .... , .... 
---- --- I - ._-

1 171 .r. 11.5 '.37 / 'I , 
" • 17' , 14,0 ".I t U . / I " " , , .. u. :fi " , , ... 1i.4! I 18 

.r. 



as 

....... 
I ...... 

, , 
'18\ 
, 189 
, 187 
, 189 , " , " , 41 , " , .. 
, 67 , " , " , '11 

...... ....... 

'1&\ 
T .. , " 
T '" TtOl 
T 1-10 
T 169 

OA.MBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF 

REGULAR T-BARS. 

"" I'" . ., - ... 

EQUAL. l.EGS. 

... -• -
-I I ... · l~ _'_"'_&_1 

I I i 10 If * \0 I, 1.0 
h"i n,"';1 1.4 !"j h"" I.' 

." .41 I; tj 

it :f , , , . 
H H • • , , , . 
'1 __ '1 

h")1 *~1 1.7 ri' ,1,:, H 1.: 1."'" '-' 
I.~ "'::1 ~:~ 
t :: 1< .. 7.' 

" {, " I, 10.1 
i'~" -""'-"--"_-.:"-",--'0' 

... ... 

.56 
1.07 
1.63 
1.21 
1.46 
1.63 I." 2.31 
'.96 ." 

WEIGHTS AND DIMENSIONS OF 

REGULAR T-BARS. 

UN EQUAL. LEGS . 

1.6 .44 
3.0 .86 
7.2 til 
9.3 2." 

10.0 2.94 
15.9 4,65 
13.6 3.99 

" " " " " I' I' I' I' I' I' 
" 19 I' 

" " OJ 

'" " " 20 

• 
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CAlIlBRlA STEEL. •• 

WEIGHTS AND DIMENSIONS OF 

Z~BARs.. 

- ruo-I '''''~''I .. e .... -- ... ... - .... ••• -....... ..... . , .. bOtl/ 
. .. bot. ... ,.- -- - "tIL ...... - -

" • W t ., ... , 16 , 'I. .. u. , 
, , • 'fl J, ,., ." 16 

" ','. 'I tU 8.86 " 
ZI' 8 211 J, ''5 '.69 16 , ',I 'I 14.2 4,18 , 

'" • '1. i .. '41 " " .... ~A 10.3 & .. " 
" ' 1 I. 12," '.66 " , .. • 8/, t, , .. .... 16 , ',1 'I ,I, 11i.8 '.66 , 
, 

' 1 ./, 17.9 6" , 

". • .... 
V '" '.56 " " 4,y II. 20.' ." .. 

, 
'1 ,'-' ." " 

,87 , :;. !: 1t.6 .. , 17 , 'n '" 4.tO 
, 

, 
'I 81 , &4 4.81 , 

'41 , Ii J, 17.9 , ... 17 , 'n 20.' ,." , 
, 

'I '1 1 , ... . .. , 

'" 
, It. V 23., ." 17 , 
'I. .. , , ... , 

, 
'I '1 tI 28., 8" , 

ZO, , :A ~ 
, .. .(.69 17 , 'n 18. '-', , 

, 
'I 81 21.0 ." " 

'" 
, :1. 1 22., 66. 17 , 6,y 'M 7.46 , 

" 'I 'I II 28., ... " 

'" 
, u 1 "., ." 17 , 'I, 31.9 ,." , 

, 
'I '1 .... 10.17 , 

'67 " 8 I 1<' ' .78 18 

'78 8 3 I ,<9 '-', 18 



40 CAMBRIA STEEL. 

STANDARD CONNECTION ANGLES FOR 
I-BEAMS AND CHANNELS. 

Standard angle connections for all sizes of beams and channels are 
shown on page 43. These are of sufficient strength for ali u<ual cOJj
nections of the various sizes shown, figured on the basis of 10 000 pounds 
per square inch, as the allowable unit stress for single shear of rivets 
or bolts, and 20000 pounds per square inch as the allowable unit stress 
for double shear and bearing value of the parts connected by the rivets. 

When beams of very short spans are loaded .to their full capacity, 
the end shear or reaction which has to be transmitted through the 
connections becomes so great that stronger connections than the stand
ard should be used. 

The following tables give the limits of length below which the 
standard connections do not apply and for which special designs should 
be made. For all lengths greater than those given in the tables the 
standard connections are sufficiently strong. 

MINIMUM SPANS OF STANDARD CHANNELS FOR 
WHICH STANDARD CONNECTION ANGLES 

MAY BE SAFELY USED WITH CHANNELS 
UNIFORMLY LOADED TO THEIR FULL 

CAPACITY, IN ACCORDANCE WITH 
TABLES OF SAFE LOADS, FOR 

FIBER STRESS OF 16 000 LBS. 
PER SQUARE INCH. 

neNh Weighi!:; . nWh Weight !~~- . neNh Weight ::-
Seolion Ch&ll- l:'l Safe Soohon Chan- lot Safe Seotion Ch&ll- ler Safe 
Number ne1. Span. Number ne1. Span. Number ne1. ooL SP&Il. 

Inches. Pounds. F .. t. Inches. Pounds. Feet. Incbes. Pounds. P .. t. 

o 5 3 4.0 1.1 021 7 12.25 2.6 033 10 25.0 5.5 

" " 5.0 0.8 " " 14.75 2.3 " " 30.0 6.2 

" " 0.0 0.8 " " 17.25 2.6 " " 35.0 7.0 
" " 19.75 2.9 

o 9 4 5.25 1.9 

" " 6.25 1.5 025 8 11.25 4.4 041 12 20.5 5.4 
" " 7.25 1.4 " " 13.75 3.4 " " 25.0 4.8 

" ., ,<25

1

'.0 " " 30.0 5.4 
013 5 6.5 2.8 " " 18.75 3.3 " " 35.0 6.0 

" " 9.0 2.1 " " 21.25 3.6 " " 40.0 6.6 

" " 11.5 2.5 
029 9 13.25

1
5.4 

017 6 8.0 3.9 " " 15.00 4.6 053 15 33.0 7.4 

" " 10.5 3.0 " " 20.00 4.1 " " 35.0 7.1 
" " 13.0 3.5 " " 25.001'·7 " " 40.0 7.0 

" " 15.5 3.9 " " 45.0 7.5 
033 10 15.0 6.6 " " 50.0 8.1 

021 7 9.75 3.4 " " 20.0 4.9 " " 55.0 8.7 



CAMBRIA STEEL. U 

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

LOADEID TO THEIR FULL OAPACITY, 
IN ACCORDANCE WITH TABLES 

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

PER SQUARE INCH. 

---
~~'P' .. I ~ l''P'!'" ~, .... ... -.... ,:.,r-. .. s.u. III ~ ... !odIoIo III ~ ... 
..... Iofl I .... WI 

.... 1--- .... I... ..... 1 .. 1or Spo.a. -- .. r...,PIuU. 1101.. , ..... ,..., .... 

i - , -~ 

B29 9 -;'0 1 6.8 BI IS -;- 80.0 IS.9 sa S 6.S 1.7 
" .. .. t.2 " " 35.0 7.6 " " 85.0 16.ol 

" " 7.' L2 " " 9O.0i 17.0 
B83 10 25.0 '.8 " " 96.01 17.5 

" • 7.' " " " 30.0 &t " " 100.0 18.1 
" " 8.' " " " ".0 &. 
" " , .• '.0 " " olO.O '.6 '65 I' 55.01 13.7 
" " 10.5 " " " j 60.0 11.9 "I I' SLIi 7.' " " 66.0 11.8 

,IS • '.75 U " " '''' 7.7 " " 70.0 12.4 
" " I'" 8.' " " ".0 .. 
" " 1m ., B78 .. 65.0 13.9 

'1110 I' ... 0 '.0 " " 70.0 12.5 
'17 6 I'" '.6 " " .. 0 '.6 " " 75.0 12.8 
" " u.~ •. , " " 511., 10' 
" .. 17.26 .. " " ... 0 108 BI21 .. 80.0

1 

1·4.8 
" " 85.0 15.2 

"I 7 16.00 •. , '" I' 'M 10' " " \lO.O 16.7 
" " 17.50 • 8 " " ".0 , .• " " 96.0 16.2 , 
" " ".110 .. " " .. 0 '.7 " " 100.0 I" 

" " 55.0 10.8 

'" 8 1&110 6.' " " 60.0 10.8 '" .. BO.O 17.7 .. " 20.251 6.1 " " ".0 161 .. " 22.7S 4.8 '109 15 60.0 I" " " 00.0 1&1 • .. " 26.25 5.1 " 

I 
" 65.0 I" .. " 95.0' 16.6 

" " 70.0 I .. " .. 100.0 17.1 ... , 2\.0 1 7.7 " " 75.0 I" 
" .. 25.0 6.2 " " . 8\1.0 I" -
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•• CAMBRIA STEEL . 

OAST IRON SEPARATORS FOR I-BEAMS. 

r~w ~ U to I: ; ± -..... - "'. S. ............. lIo:tkll, 

1 OrtI IotOlI 
... 

I ~]J ~S f ill 
~~ 

.... 
~ j 

..,qk\-~ 
"'lickl .- )' ''l0iii_1'' ..... "tiPl s· ...... - .. '1' .':! ~~l I"' ~1 .~ .. • • • • , • _A 

~ 

I. ...... -- ... ..... ...... ... ... I • -1--
SEPARATORS WITH ONE BOLT . 

8 • 8 '-' It 8 I. 1.1 .21l i n 
... .... 

8 • • 1.' II I.' .38 .98 .128 
813 , 9.75 '. " 2.0 ... " 1.01 " 
811 , I'" 'f. , ! 3.3 .78 " " 1.01 " B21 , 16.0 H :1 " 3.3 ... " , 1.10 " 
8" • 1&0 " •. , 1.08 " , 1.15 " 
829 , 21.0 91. , " '.9 1.00 " • 1.21 " 
833 to ".0 91 II " '.8 1.33 " , t.2J " "I I' 31.5 10! " &8 1.61 " , 1.30 " 
8100 12 40.0 II , " •• 1.68 " 1 1.80 " -

SEPARATORS WTH TWO BOLTS. 

"I I' 31./.i 
lOt 

'I ~ I'" 1.61 t 'Pj 2.61 .'" '100 I' 40.0 II , ' 9.5 1.68 " " , "0 " 
868 I' 42.0 II 

1\ 
" 12.5 ,., " 

1 'I ." " 
8109 I' SO.O 12 " 13.0 1.01 " " 8 ,.W " 
BUS I' 30.0 13 " 13.2 1.91 " " 8 810 " ". 18 65.0 

1'1 t 19.8 <41 " 9 8 "9 " 
813 00 ".0 13 1 22.' 3.31 I 10 n 4.20 .... 
BI21 00 SO.O I. II " 24.6 3." " I ~ 4.49 " 
889 " SO.O I' " 30.3 '-07 " ;12 .. , " 

Len",h, K",I IO'eia;htl of .. pau'o. balt. iD abo..., \1ble • ..., for &;,,10 .. c.,mpow<! <II 
two be .• ..,o or minimum .. eli"" ... ,hown . Len,.". of bolt. (or intermediate . nd 
m .. imu .. I;,e. of bu"," may 1><= obtained by addin, 'wlee the inc ....... of ... b 
thick ..... to 'helen(1h"i.eD. 
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.. CAl<1IlUA STEEL. 

LOOATION OF OONNEOTION ANGLES FOR 
BEAMS OP THE SAME OR DIFFERENT 

SIZES FRAMING OPPOSITE, BOT-
TOMS OR TOPS FLUSH. 

i --'<> 
0 
~9 0 -- -'-0 0 
0-- r-,-

)1I'ft or Inn. 
A " C D E ,- --- --- --- -.... _ . ...... ...... ,- , .... ...... 

"'"- "'"---------- ------ -
a a ", ,,, 

'" • a '" ." ~" .. • 2 • 
• • • a • · . .. • ." ." . " -. 
• • * ~ 0 .. • a .. • a a a 

? • *" • i~ 
, A" • .. 0 .. 6 .. .. · . , .. 7 2), . ~ · . · . 

~ • 0" ! !S 
, A" • .. 0 .. • .. .. · . , .. 7 .. .. 0 · . 0 .. 6 ." "4 2M 

1- • flX 4 !~ 0 0 
6 .. · . , .. j .. .. 0 · . · . .. .. .. a · . · . .. • a" ax ." · . · . 

12 • ." • ~" · . , 
7 .. .. · . 0 .. • .. .. a · . • .. • .. .. • · . • .. 10 35i: 3"j "" · . · . 

f or CUM ... !>ere D is ....... or E io 1"« r<:rO ..... bo .. to.ck X" .... cope 1Ia~ 
!.ell W' 10 clear ri_ hmd. 



CAMBRIA STEEL. •• 
LOOATION OF OONNEO'l'ION ANGLES FOR 

BEAMS OF THE SAME OR DIFFERENT 
SIZES FRAMING OPPOSITE, BOT~ 

TOMS OR TOPS FLUSH. 

~ 
-'-

o 

T 

o 
o 
-& 

-__ -_"'=::.~,·=""'--+-A--~ I __ O_I_D __ __ Z __ 
- :!. 0::." 1"- I..... J 11Ido.. ) I ..... 1"-' 

~r :1 :: I :: !~ -;;- ~~ 
.. .. .. II ~r 4:! ~ In ;~ 

Hi 3* 3X 3!l : : I. .. .. .. .. .. 
.. .. 
.. .. 

8 8).( • 10 

" " I • 

• • I. 
I • 

" I. 

.. .. .. 

.. .. 
" .. 

20 8X 

~{ .. .. .. 
• 
.~ .. .. .. .. .. .~ a • a' 

t. ail 
3 8).( ~ 

.. 10 .. .. 4 

.. 12 .. " 8 

il 

__ ~~~_c_2i.~gc_'_~1~~ _~I~.~:~:i_~I _~~;~~I_C:~:_1_C.~. __ 
~'or cale< wh~,e D ;I M" or ~~" or t: 10 Yo" or I X" CII. beam back X" or cope 

IlAn, .. I;>o..k X" 10 dnr rio", bead. 



·6 OAMBRIA ST EEL. 

BE.A.RING PLATES FOR SHAPES USED AS 
BEAMS. 

Sbapa aoed .. beaM. r .. d,. o ...... 00 •• ,. ... ~lls Or pLen .. ill ~Ir '-lui"" 
bearia, pia .... 01 n •• 1 or their 'lQulvalenu, set in or u~ the _..,. ... ,",pori, 
distribute the load .he,_ ..ttll due rqaod .... t.. allowable .ale p_ lOr the 
etas. oIOIOllC...,rk or brkkW(lrk [ .. qua".,., 

A lable 01 be..rI", pta,a i. pre •• n,~ on pq;c 47, which li_ <h. beariD&" ... lu .. 
In pou...u. ror pia ... 01 ... riouIll.es b-.i "10 , h. oaIc unf. ~ .... allow.bla 011 
ditJoren. cla.et 01 aI_ry. AI the . '_I,b of --'7 .... n .. !ami,. dq>cDdca, u_ theq ... I,.'''''' 1M _<erial ""'""'~ the ~lp . .. d •• r.III"'~bIe .. pr_' _*lu,. fi/lllfU lOt .arc IInlt ...-_ for ,U cl.ooeoo 01 work , but ,h • 
... Iuu cl- below . ... believed 10 (alrly ""p<UC'" 'h ..... '" .he ulull kinds of 0Td1. 
nary arclllleC.ural m .... "". The '<reni,h of OI'dinory muonry ren .... U, depend. 
HIM''' til, ...... hi ... nluo .. tho ",OTla' or cc",cn, used ... d d_..,. t-r .... y lind 
rcblia .. to o1Ie .. Id ....... '''COlth of !he brick O'"'OIIe elllOri'" into.I>o ..,"''''''''1 .... 

Tho cable 01 beari", plateo ,1_ the bau\oIc yal .... of wari<)ua oi_ of pia .... 
when uted ";th di!f"",,,t c~ "r 1II.UOIIry, but the thick ..... 01 ,,,,, ptate lbould 
k compulood r", .. dI oaK. 

F" • • pbtc of .. iyOR Ic","h and b<e:>d,h Ihe Ihlck"", dc~nds upon Ihe .11o_bie 
lo.od ."d unll II"", aad tho wldlh of.beI Ibn", "f the bca.<n 0. cba"",,1 __ I"" 
"poll II. 
n. thlck ........ y bo dctc",,!r.od '" tho. foUowln, JOr.uIa: 

'_.I!M(I_b) ,~ 
_ .hiche .. of pIa'e I" Indw:.. 
_1aI,,1I...r pi ... "'. dircetloa pcrpeadicuiu to .he uII of the._ or ell. ....... 1 

1"1"",, .. . 
10 _wld'h of lIan", of hea.m or chAnn"lln Inch ... 
R _ .. ""tlon at point of IUPport I" poundl • 
• '0. uniformly d .. lribuled l""doI 1t _ ....... baIf of ,he Jo,od ,I.en III Tahl .. 01 Saf. 

Lo&da,,...,.. 76 to 92 u.cl.-I..-e. 
p _ allowable 0,"" i. ~ I""'"lQuarc 1",,1t. .... «>< • ..- 6brt:..r pla.e. 
b' _ .. ld,1I. of plot. 10 lb. direct, .... of the ...... of the bolm or channel; ;. ,., bar. 

I .... on wall In inch ... 
I f p _16 000 lbo. for .""'1 .... have 

(R 
1_.00685 (I-b) " VI 

E,. ..... Ld. 

Whal II Ihe P<QPO' 11 ... oIlt...,1 bearinl" plote 10 bo "ted In I _11 of iood brlc~ 
laid in Jlatc "'etnar 10 '''pport 1M end. of I 10-1""" .",nclard H 1eu., ~h, .... ~ 
p<toJ»ds pc.- foot, of 16-("", .pan, aubjected 10 ...... r.: ...... ""Ifonaly d"'ributod! 

0.. pace 79 In the Table of Sare Loado U .. i",""l., O .. tributcd ... ea .. bTl1 
I· Helm., , Ito ""al lOAd .. found to be 16280 pounds, I nd h.>l(O(lhll, o. 8140 
pollnd" .. 111 k the reaction at caeh end. 

On ,clerrin, 10 tb. Table ..r Bearin, PIal .. ) OD Pl'C' 47, the pt"Ope. at ... for Ih l. 
I ... d .... 'be cJ..u. or _ry II <llIatioo 10 _nd to be 11'110". Th. width of 
II.,. of all).lDeb 2::i II>. .... rw:br6 bea ... it 4.tIIlochea. 

SUt.IIIUw., thae ... 1 ..... 1" the form"Ia", .hiche .. Jlyes 

. /"ifio 
1 _.~(IO_4.GG) "ViiTo _.08 

The_I _mttdal Ii .... bo .... this 101. Indl , which IIlhe Ihkk_"'<lui<etl 
If. Ib..., ..... plate ..... Id auit tbe I-'ion lit""", I . .... y be _ .. fn>IIl Ihe ... bk th .. , 

!!!~'t..,'" 8,, .. iIl ,lye , he nec ..... ry be.'in&" valu~ and the ,hi,k_ of Ih i. ,.,., 
1_.0?G66 (IJ- ~.GG) V i.a-.ZS 

and .he ....... 1 l:o" ""e,d.1 Ii .... boye IlIia II N', which Illhe tltJek ..... requi<etl. 



OA.MBRIA 8TEEL. 

BEARrn'G PLATES FOR I-BEAMS AND 
OHANNELS. 

To be used Oil wall. of different kind5 o(muonry. 

Bearing values are based on the following allowed pressures: 

Ordinary SlOne •........•.......• • ... . .. 
Good Slone ...•...................•••.•.. 
Brick in Lime Mortar ........ ' ....... . .... . 
Brick in Cement Mortar ...•••....•..• •••• . 

........ -
180 
800 
100 ... 

I'" 
21.150 
10.111 
14 .... 0 

47 



48 CAMBRIA STEEL. 

STANDARD SPACING OF RIVET AND BOLT 
HOLES THROUGH FLANGES AND CON-

NECTION ANGLES OF I-BEAMS, AND 
TANGENT DISTANCES BETWEEN 

FILLETS MEASURED ALONG 
THE WEB. 

S r-----T-----4(. 
1 

L?>m" W 1, .1. 

-+110-
q 

Depth Depth 
of Weighl I n e q T of Weight. n e q T 

Beam. Baam. 

Inches. Lhs.perFl Inches. Inches . In. Inches . Inches . LOO.perF!. Ins. Inches . Inches • Inches • 
-- - -- - - -- - -- ----- - ------

3 5.5 fJ· ~~ {t Ijti 1 2 55.0 3 5 "" H 9 ,.. 

" 6 .5 
7.5 4~ 15 42.0 ~ 4 H ~ 1('lY. 

4 7.5 f,Y. 4 t; . 2.t1 " 45.0 4 * 

" 8.5 4 % ?( " 50.0 " 5 -,>" 
55.0 " g~ " 9 .5 4·H , 

" 10.5 4 "' I~ 60.0 H 
~~ 

5 9.75 f,% 4 "3 !:fI 3 % 15 60.0 ~% 5 ,\- 11 11% 
" 12.25 4 Va " " 65.0 5 T:)a " 14.75 5 H " 70.0 " g~ vr 75.0 " 6 12.25 2 4 H it ~f~ " 80.0 " 5 !! 
" 14.75 " 4 H 

17 .2 5 4H % " 15 80.0 ~% 5 1\ 1& 10H 
" 85.0 5}~ " 7 15.00 2 % 4 % ?P 5% 90.0 " " 17.50 " 4 H " 53i 

95.0 " " 2 0 .00 " 4~ 5h 
" " 100.0 " 5 tt 1 "'~ 

8 18.00 2% 4 H H ~fo " 2 0 .25 " 4 H if 18 55.0 ~% 4 j! ifr l~ltr 
22.75 4 U " 60.0 g~ 2 5.25 5 * " 65.0 l' " 70.0 " 5i~ 

9 21.0 2Y. 4 H 7 
7,\'" 

" 25.0 " 4!} P. 
20 65.0 ~Y. 5 ~ I~H 

30.0 5 T", t~ " 70.0 5'1 3 5 .0 5 'J77]; 75.0 " 5 n 

10 25.0 2% 4 U B ~t~ 20 80.0 4 5 ,\ ff l~lfI " 30.0 " 4 * 
35.0 g~ 

a " 85.0 " 5 /. 
40.0 " 90.0 " g¥ .. 9 5.0 " 

1 2 3 1.5 2 % 4* " 9 % 100.0 " 5 Va H 

" 35.0 " 4 H N " 
4 0 .0 " 5 T

1
ff , .. " 24 80.0 4 5 N 20U 

" 85.0 " g~ % I :: 1 2 40.0 3 4 * 1? ~{. 90.0 
" 45.0 " 5~ 95.0 g~ " " 
" 50.0 5 -.'\; 100.0 " " " 



CAKBBIA 8TEEL .9 

sTANDARD SP AOING OF RIVET AND BOLT 
BOLES IN FLANGES AND OONNECTION 
ANGLES OF OHANNELS, AND TANGENT 

DISTANOES BETWEEN Fn.LETS 
MEASURED ALONG THE WEB . 

8 • • • : 
il 

.... " I~ "r I .... , I~ ':-11 1"'"'cIoL ~ li_ .... ~ CIooarMi. lit-. 
u.. • ..,L ' .... I ..... £/ilL,",'" b_ ' .... ,£/iIL,.. fi I ... 

lI.60 '" III 42.0 ff 3 .. 00 ~ 7110 ~ III 60.0 4 lI.2l1 
\).7l1 III 80.0 '" ~ 6.lIO 

12.2l1 ~ 18 lIlI.o If 6 8.00 " 
Il1.oo 20 6l1.o ~ .7 9.7l1 ff 
18.00 ff 20 80.0 11.26 *t 
111.00 f 24 80.0" 9 13.26 f~ 
2l1.oo " 10 16.00 " 
31.60 12 20.60 
40.00 16 33.00 .. 
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6. CAlIBBI..&. STEEL. 

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

WITH MAXIMUM SIZE OF RIVETS 
TO BE USED. 

ANGLES • ..... -- ..... II ... III Il m fl 
toe. lirtL Ltc. lin\. 

I ..... T .... 

l,~ ~ 
" l}.l;:: 

t It ~ 3
4 ;~ I ~ 

T 6 
"181 
"183 
"187 
" 189 :: :6 
" 41 
.. 42 
" 49 
:: g6 
:: 6~ 
"1811 
" 22 
.. tlO 
.. 84 
"101 
"140 
"169 

2X a .. .. 

T-BARS. 

.. . , 

.. 

.. .. .. 
! 

l,!", 

l),l 

.. .. .. 

.. .. .. .. .. .. 

IIfMIo lax. Diaa. .r 
k'_ I=:;~.~"=' ==I==~·~"~'~:I~-"~"~· -==I:==·~'~'· Io-bor. r.-.. 1M. ,... rotl. a..... I.... ~ 

Z&-z9-Zl3 3to8~ 6.71014.2 1~ V-n 
"IU_"2&-"29 4." .. 8.2 .. 23.0 ~ t t} 
"S7-"41-"4li II" II 11.6" 28.3 • II 
"03-"117·"61 6" 6' ~ 16.6" 84.6 2 1 



• OAMBRIA STEEL. 

FmEPROOF CONSTRUOTION. 

lIuildings of fireproof construction CQlIsist e~lIljal1y of a sleel 
{~nU! or skeleton \0 support the floors, and in the case of high build-

I i~I>"" the outside walls are also carried by the sleel framill£:. All 
..,rts of the steel work aTe enclosed and pr<.>t~ted by some lire-resist 
ing materi~l which should be of such quality and arrangement as not 
to disintegrate or (all away when heated \0 high temperatures and at 
the •. mne lime exposed to a stream of cold waler. The lireproofing 
rv' tile floors, in addition 10 ils ahillty \0 alford a fireproof protection 
to the steel beams, must be capable of supporting the load and dis
lTih"ting;1 to the floor beams, wbiet. in turn transmit it \0 the columns 
and thence to the foundation., 

One of Ihe earlier forms of floors consists of brick arches built 
between and supported by the ool1om flanges and lower portions of 
the web of iroll or steel I·Ueams, but tins style has considerable dead 
.... eight and lllj ordinarily con.uucted doe~ not provide tireproof pro· 
tection for the oottom flanges of the beams. Another of the earlier 
forms of floor is composed of sheets of corrugated iron arched between 
the beams, on which a ooncrete tilling i;; p13ced, and this also, as Or. 
dinarily constructed, does not provide protection [or the bottom 
flal1gcs of the beams, besides which, it is quite heavy . 

• \ later style of floor is the hollow tile system, which is composed 
of flat or segmental arches constructed of moulded blocks of hard 
burned clay, specially shaped, and of various ut:pths to suit different 
loads and the sizes of the lbeallls supporting them. In the hollow 
tile system, the blocks ma)' also be of porous terra·cotta which is 
lighter than hard clay. 

Yarious other systems of tireproofing are now in use, the most usual 
forms of which consist of ce'nent, concrete or other material used 
alone or deposited or arranged about a strengthening or supporting 
framework of steel shapes, bars, rods, wire, wire·doth, etc. 

Column or girder fireproofing may be accomplished by the use of 
hard day or porous terra·cotla blocks shaped to tit and enclose the 
,teel work, or the steel may be wrapped with wire, wire·cloth, metal 
lath, etc., and a ooncrete o r plastered ooating applied to it. 

Fireproof partitions may be constructed of hollow tiles CQmposed 
of hard clay or porous terra·cotta 10 which the plaster finish may be 
directly applied, or they may be composed of suitable metal studding 
on which is secured the wire·eloth or metallalh that serves to support 
the concrete or other fireproofing, the surface then being plastered in 
the usual manner. 

The dead weights of fireproof !loon; vary between wide limit!; <I.:
JlCndent upon the system employed. the load to be carried and the 
di~tance between the supporting beams. 



.2 OAMBRIA. STEEL. 

TESTS OF FLOOR ARCHES. 
Keports of tests of various forms of floor arches may be found i~ 

the Amuiran Al'cIIiltd, March, 1891, and in the Encinudng RU~tl 
for September and October, 1897. 

A paper on this subject, entitled "Tesl$ of Fire-proof Floorin!! 
Mater ial," was published in the Trlll/sadion' 0/ "u Amt,.ican So&itl) 
~/ Civil E"gifUffS. with discussions, in Vols. :<xxiv and xxxv, date<! 
1895 and 1896. 

A summary of the principal dala and results of the tests which wert 
the of Ihe latter paper is gIVen in the following tablc: 

HOLLOW TILE ARCHES. 

Non~._ I n the above table the following abbreviations are used : 
" E," End Construction; "5," Side Construction; " Hard," liard 
Clay ; "Porous," Porous Terra-Cotta; "Dis,," Distributed Load ; 
"Cen.," Concentrated Load at Centre; " Port," Portland Cement, 
and" N. M.," No Mortar. 

T he Loads per Sq. Foot in the above table were obtained ill all cases 
by dividing the Total Load by the superficial area of the arch in square 
feet . T he H oriwnta l T hrust for distributed and Central Loads wM 

obtained by formukesimilar to those givenlherefor on one of the pre· 
ceding pages, and for Central l.oads th is is double Ihat for a distributed 
load of Ihe smne weighl. 



OAXBBIA. STEEL. •• 
THRUST OF AROHES. 

The horiumtal thrllst of .egmental floor arches, on the ... ump

doD of uniform loading, may be found by the {ollowing formula: 

ill .. hleb 

T _aWLt 

- 'R 
T == pres.ure or thrust in pound. per lineal (oot o{ arch. 

w== load on arch in pounds per square fOOl, uniformly distributed. 

L ==.pan of al'(:h in feet. 

It == risc of segmental arch iD inches. 

For a concentrated load at the centre, of weight P, the thrust 

T_ 8PL 
- R 

}"or arches with lIat top! and bottoms, IIlch as are used in 11001'$, 

tbe youuoir joinu on each side of the central key are usually laid out 

oa parallel Jines. and in these cases the thrust may be determined ap· 

proximately by using for R, in the above formula, the effective depth 

of the arch. 

For segmental archei the risc R is the vertical distance from the 

bighest pari of the intradOll to the Iliane of the springing line. If the 

..diu. of the intradol for segmental arches is T, the rise may be ob

tained from Ihe following formula: 

R = r_ r'-T 

R CO 
conyersely, r = ! + 8R 

TIE RODS. 

Although in the completed $!TUcture the hOTiwntalthruSb of adjoin. 

ing arches may counterbalance noch other, the lie rods should be so 

proportioned &lid spaced as 10 wi thstand the entire thrust of the arches, 

thus tying Ihe structure together and facili tating the construction. 
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•• CAMBRIA STEEL. 

SP Aomo OF TIE RODS FOR TILE AROHES. 

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

mula, which was obtained {rom that giving the thrust of arches 0It 

page 53. 

B 

in which 

AX R X toOOO 
WL" 

B =spacing aflie rods in feet. 

A =oel area of rod in square inches. 

R = rise of arch in inches. 

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

L =5pan of arch in feel. 

The above formub. gives the spacing of tie rods corresponding to a 

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

sidering the flexure of the beams. 

In spacing lic rods, the laleral strength of beams, for flexure due to 

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

tions fo r which are given on pages 68 to 61 he rein. 

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

portion, thus: 

Requi red spacing= 

.00 + ... ~i£ht or arch in poundt pot. aquar<> foot . f 
N_ iOiiid in lbo. pc' .q. ft. + ... e"ht or an:1I in tt.. pot. oq.1l X opac,a, rom ... ble. 

WeighlS of tile arches per square foot are given on page 57. 

As noted IInder the heading" Lateral Strength of neams," on pages 

62 Ilnd 63, care should be taken that the spacing of tie rods is not 

greater than twenty times the least flange width, otherwise the safe 

loads should be reduced to compenule for the strains produced by 

flexure of the upper flani"e considered as a column in compreuion. 



CAMBRIA STEEL. •• 

sPAOmG OF TIE RODS FOR Tn.E AROHES. 

f or a uniform load of 100 lbs. per square (oot in addition 10 the 
.eight of the arch. 

--
Nominal Depth of Arch. 

JOlehe •• 

--
I I ....... • 7 , I D I '0 I , . ........ ...... ,. , .... Effective Depth or Rile of Arch. 

JOlehe •• 

--
3 .• ... ••• ••• I 7.6 I D •• 

1-- ---- - -- ---, 
I 5' ao ••• 10.9 ". '"' " '.5 , .. 1".2 15. ,&8 .... 

" ,<2 15' 19.8 "" ".5 81.1 

• I .. '.5 5.' ., ., .. 
" , .. 57 aD ••• to, "S 
" 7.' ••• tt.! "7 IU 17.5 

5 I ---u- ••• ••• • •• ••• 5.' 
" .. ••• 5.' 5.' ,., aD 
" '.8 .. ~ &1 ••• 1\.2 

, t .. M ••• ., &1 ., 
" I .. .0 •. , .. , •. S M 
" .. ••• • •• '.7 ,., 7.8 --
7 I .. .. .. M .. .. 
" .. .. . . lO to ,., 
" .. .. ... I....!L 5.7 

8 I 
.. .. . . I '.7 '.1 

" .. .. .. 11 
" .. .. .. .. .., ,., 

J 
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BE.AlIrI TABLES. 

Tables of an(c loads for ~llm5 and ehannel. and spacings of J. 
!learns lor 1100 ... arc given wilh explanatory nOles on f*Ii:<eS 70 10 loa 
inclusive. 

BEAMS A S GmDERS. 

In some cases Iwo or more beam. may be bolted together side by 
side 10 fonn a girder. in which case cast iron ~JXlrators with bolla 
should be used to hold the various nlcmbers together. SeparalOll 
should be placed at each cnd of Ihe girder. at points ol concentrated 
loading, and for uniform loading should be located at distances apart 
not greater than twenty tima the width of the smallest beam flange, 
in order 10 laterally lupporl Ihe II I)per nanga which arc in compres. 
,ion and prevent their failure by buckling. The separator!; should fit 
dosely between the beam lIanges 10 &5 to unite the beams fonn ing the 
girder and thereby cause them to act I~tbcr in resisting the looad. 
A table of sepua.tOl'1 is given On page 4!. 

OONNECTION ANGLES. 

W hen beams arc coped or fitted together at riCht angles, conne<:tlon 
angles are generally used, standarlb for which, covering usual cases, 
arc shown on pages 43, « and 45. Explanations and tables of limiting 
spans for which these standards may be used arc gi\'en on pages 40 and 
41. Beanu may be filled together thus with flush tops or bottom, or 
in intermediate po$it ions, as required in cases where the girder or 
trimmer beam is the larger. In cases where the girder or trimmer 
beam is the Imaller, special stirrups or other connections are required. 

LIVE LOADS FOR FLOORS. 

The following loads per square foot, exclusive of weight of fl oor 
materials, show the range aMumed in usual practice: 
Dwellings .... . .............. 70 Ibs. per sq. ft. 
Offices ...................... 70 to 100 Ibs. per 5<1. ft. 
Buildings for public IISSCmbly .. 120 to 160 Ibs. per 5<1. ft. 
Stores., warehouSC$, etc .. ...... 160 to 250 Ibs. and upwards per 5<1. (t. 

On page 801 are given in detail the safe IlWis for which IIoors 
,hould be designed in accordance with the building laws o( variou, 
cities. 
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OAM.BRIA STEEL. 

'WBlGBTS OF HOLLOW TILE FLOOR AROHES 
AND FIREPROOF MATERIALS. 

END CONSTRUCTION, FLAT ARCH. . . .... 
5 f« t to 6 feet. S inches. 'n pol,lnds. , " 7 " , " " " 7 " 8 " 10 " " " 
8 " , " 12 " IS " 

HOLLOW BRICK FOR FLAT ARCHES 

(SIDE • 

~ ~ .~~ :':' ' '0 I r~~' " "'.!'~ 

~ " " " " 
" " " 
" " " 
" " i " 

" " " 
" " " 

" " 

" 
" 
" 

" 
" 
" 

" 
" 
" 

" 
" 
" 
" 

" 
" 
" 

" " 

" " 
20 " ., " 

PoroUi Terra·Cotta )'artitiolll " I' .. 
" .. " " 
" .. " 

" 
" 
" 

" \9 " 
" " " 
" OS " 
" " 83 .. " . __________ -L~ __ _L~_ 

" 
" .. 

FURRINO, ROOFINO ANO CEI LING • ...... 
2 inche.. 8 pounds. 
2 " 12" 

POl'OUl Terra-Cotta Furring 
.. .. .. Roofu" 
" .. .. " I" 15 " 
" " .. .. " .. 19" 
.. " "Ceiling !" It " 
.. " ".. 3" 15 " 

___ "_:-:-" __ C"_·_ ..... "'-..... :-..L-:'· _'C' __ .L-,I!',--_" __ _ 
6 inch Segmenw Archei, '0 pounds per square foot. 
S. " .. "S3" .... .. 
2-inch PoroUI Terra Cotta J'ulil ion, 8 pounds per square fooL 
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LATERAL STRENGTH OF BEAMS TO RESIST 
FLEXURE DUE TO THRUST OF 

ARCHES, ETC. 

In special cases where the thrust of a floor arch is exerted against a 
beam, channel, angle or other shape without other lateral support than 
the tie rods, or braces, this will produce lateral flexure and stresses in 
addition to those caused by the vertical loading. Throughout the body 
of the floor the thrusts of the adjoining arches when completed will 
usually counterbalance each other, but in the outer beams around 
shafts or elsewhere if unsupported sideways the stresses due to the 
lateral forces should be considered. 

The total allowable stress per square inch for the extreme fibres of 
beams has been placed at 16000 pounds per square inch, and in order 
that this may not be exceeded owing to lateral stresses, the stress due 
to vertical loading should be correspondingly reduced so that the 
resultant intensity shall not exceed the allowable limit. This may be 
calculated by considering the beam as continuous and laterally sup
ported at intervals by the tie rods, the spans being equal to the spacing 
of the rods. 

In this case the fibre stress due to the lateral forces is: 

, wXIBs (1) 
P =-1-'-

in which 

p' = fibre stress in pounds per square Inch due to lateral forces. 
w = lateral load or thrust in pounds per lineal foot of section used as 

a beam. 
Xl = distance of the extreme fibre from the neutral axis in inches. 
B = distance between tie rods or lateral supports in feet. 
I' = moment of inertia about the vertical axis of the section or that 

one at right angles to the line of application of the lateral 
forces. 

For I-Beams with the web placed vertically as usual Xl becomes 

equal to ~, where b is the width of the flange in inches. In this case 

the above formula for intensity of unit stress due to lateral load 
becomes: 

wbB2 
P'=-W (2) 

~~--------------------------------------------~-------- , -------



OAMBRIA STEEL. •• 
The resultant fibre st ress from the horizontal or late ral and the ver· 

tical loads may be represented by tbe hypothenuse of a 
right angle triangle, the two sides of which represent 
the intensities of the horizontal and vertical stresses, 

thus; .So 
In order that the total re3ultant stre'O!l shall not ~ 

~ ~ the allowable limit of 16000 pounds per 
,qWlre inch, the streu due to vert ica.l loading 
tbould therefore be reduced to equal the fol· 

Jo-ing; 

p=,y t SIlOIV pl1 {S) 
p' 

p 

Having thus obtained the reduced vertical stress p, the safe vertical 
~ of tbe tables corresponding to this stress shonld accordingly be 

reduced by multiplying it by the ratio 16 ~ and similarly for other 

1lresse5 and corusponding loads, thus making proper allowance for 
the additional stresses produced by the lateral forces. 

If the reduction of the safe loads on this account is a considerable 
F"portion of the original amount due to vertical loading only, it 
would be more economical to provide lateral braces o r ti e rod.9 at 
shorter intervals, thus avoiding the nse of an excessive amount of mate
rial in the beam. 

As the stresses due to vertical forces ror usual cascs of loading are 
I maximum at the centre of the span it will ordinarily be sufficient to 
lIJlKe the tie rods or braces at shorter intervals near the centre in order 
to allow for the combined stresses due to ve rtical loading and holi· 
IIODtal thrusts. 

The above method of calculation is not tJtact when considering the 
lateral thrust of arches, or loads from similar materials which do not 
fsert a uniform pressure throughout their surfaces of contact with the 
I1Islaming beam on account of the friction and bond of their compo
tleDt ""rl$, hut this analysis of the stresses may serve u a guide in 
designing. 

The above {ormulre should be used in connection with tile tables 
IDd formula given on pages 62 and 63 relating to the lateral strength 
ol beams, due to compression of the I,Ipper flange figured as a column 
betwten poiu ts of lateral support. 
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EXAMPLE. 

What i1 the proper size of J·Bcam without other lateral support than 
the u$ual tie rods, corresponding to a total fibre stress of t6 000 pollll o;b 
per square inch under the foUowing conditions? The beam is 18 feet 
between end supports and carries a tile arch on one side having a 
nominal depth of 9 inches, effec tive depth of 6.6 inches, a span of S 
feet, designed to carry a superimposed load of 100 pounds per square 
foot in addition to the weight of the arch and other floor material~ 
The hollow tile arch weighs 86 pounds per square foot and the other 
materials, including plastering, weigh a pounds, making a tolalload, 
neiusive of the weight of the beam, equal to 150 pounds per square 
foot. 

For tie roeb of ~II diameter the spacing between them would be 
6.9 (eet, as shown by the table of Spacing of Tie Rods on page 55, iQ 
which the safe stresses in the rods only arc considered. 

Substituting the proper values in the formula for lateral thrllst of 
arches, given on page 5-3, this will be 

SXl50x6' . 
T=2)( s:s-= 852 lbs. per lmeal (00(. 

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

P, _ 852 X 4,66 X 5.9' - IO"""lL . ..... r"" in - 2X6.89 - """~ ........ ~ ~ ..... 

Therefore p=A/ 16000: 10029' 12466 lbs. per sq. in. 

Hence the safe load as determined by the consideration of vert ical 
12.466 . 

loads only, should be reduced to 16000' or appTOJ:lmate!y J( of the 

amount given by the Tables of Safe Loads in cue the spacing of the 
lie rods is not changed. 

Alsume a II)" beam 25 Ibs per foot, the moment of inertia of which 
is 6.89, as givcn in the Tables of Properties of I·Beams, page 156. 

Thc safe vcrticalloll.d for a 10" beam, weighing 25 Ills. per fOO l, 18 
fcet long between supports, for fibre stress of 16000 Ills. per squa~ 
inch, is a .(70 Ibs. uniformly distributed, including the weight of the 
bum as givcn in the Tables of Safe Uwis, on page 79, or 1,( 020 ex· 
cillsive of the weight of the beam, and J( of this is 10516 Ibs., which 
is the verti<::l!load it <::In safely carry in order that the total stress due 
to it and the lateral thrust shall not exceed t 6000 Ills. pu square ioch. 

j 
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The actua l 

(oIIoWS; 

vcrtic.1 load on the beam under consideraliOll is as 

, 
2 X 18 X 150 = 6750 It.. , 

",hich is Ie.llhan the allowable amount, 10515 Ibl., II.S figured ahoyt , 
10 thai. smaller beam may luffice. 

Therefore, usume Il g.inch beam, weighing 2\ Ibs. per foot, the 
IIInmenlof in,.I;a of which about Iln IIxis coincident with centre line 
or web is found in the T. ble of Properties, 011 PIIgl' 156, to be 5.16. 

In this casc 
, 852 x U3 xli.S' , 

p =--2XIi.16--= 1 U(I\)$.per sq. in. 

Substituting this in the (ormul. for p we have 

p= 111/16 000" 12 uti 10 tOO lb.. per sq. in. 

Therefore tbe ufe vertical load will be !:::. or approximately H of 

the tahular u.fe load. 
The safe nrtical load for a 911 21 lb. hearn, 18 feet long. for .. fibre 

IlrdS of 16 000 Ibs. per square inch is 11 180 Ibl., as given in the 
Tables of Safe Loads, on ]mgt 79, and H of tbi. is 6987 lbs., which is 
slightly greater than the actual amount, 6750 lbl., as calculated above, 
10 that the 1111 21 Ib. beam will suffice. 

If the SpACing of the tie rods at the ~ntre be reduced from 6.9 feet 
t" 4 f¢et it may be found in a manner ~i milar to that used in the above 
calculations, that the nfe vertical load for an 8" I·Beam , weighing 
1&0 1b5. per foot, is reduced to U 01 its tabular value of 8 '30 Ibs., or 
7376 1b5., and as this amount is greater than the aetnalload as aboYe, 
namely 6 750 lbs., the 811 beam would answer the purpose, under the 
chnged C(lndltions as to ipacing of tie rods. AI this beam might 
d~nect beyond the limit for plastered ~ilings, it .hould be eumined 
in It'COrdan~ with the nale or formula giTen for obtaining safe deflec
tions in the uplanation of the Tables of Safe Loads, and elsewhere 
herein. 

Calculating this by the rule given on page n. the safe load for Ihe 
allowable limit of d~Hection b 

W = 9~; 16' 7491 Ibs., 

",hich is greater tban the actual amount, 6 750 IbI. ,MI that the 8" beam 
is sufficient and proper if the spuing of ~ntrall;e rods be changed to 
, feet, as as!umed in the last case. 
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LATERAL STRENGTH OF BEAMS. 
WITHOUT LATERAL. SUPPORT. 

The Tl.bles of Sare Loads for Cambria I·Beams and Channels &04 

Tables of Spg.cing of Cambria I·Beams, on pagel 78 to 103, arc cal~. 

ialed on the assumption that proper pro1'ision i. made for prnto!ing 

latcl'lIl deflection by Dleans of tie rods or other braces. I n order to 

prevent undue strain. in the compression flange, colUlidered as I. eol. 

umn , the beanlS should be IUpported late .... lIy .t distances Dot exceed. 

ing twenty times the flange widlh, lhis n.lio being determined by the 

(allowing formula, which ~ves the Afc load for IOlid columns of i(lft 

Ute! : 

' 0l00 
p= It 

1 + SOOObf 

in which 

p= .llowable stress in poundt per square ioch. 

I =- length between laterallllpporU in inches. 

b = width of flange in inches. 

Substituting 16 000 for p in the above (ormula, which is the allow_ 

.b[e uni t stress of the ure 10:1.<1 tables, it is found that the ratio 

.~ = 1~.37. from which it may be seen that tbe compression fLa.nge 

should be supported Illlen.lly at distances not ueeeding twenty times 

the fLa.nge width alii stated above. 

Beams which are not thus lupported laterally $hould not be loaded 

to the ir full transverte capacity. The allowable fibre stressC!l and pro

portions or tbeir full loads which they can $afely carry when latentl ly 

supported at various distances is given in the following table : 
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I 
:a:soUOTION IN V ALOES OF ALLOW ABLE FIBRE 

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

YLEXURE. 

~ !llnoWo 11&11 -- loIIt.rl .... 1IInoWo Vail --.... Iortlroot .- ar-fc ....... -- ... --. ""~ .. .... .. ...... ""~ .. .... .. 
~--

..... --.... JWIC' 't'Wa ....... n.,q.'t'WIl ....... 
~ , .... , 

""-" 
,. 

• " ---
19.87 ' 0000 1.0 " 7m. . ., 
" """ .'11 10 "" ... 
" ,- .93 7fj 63" ." ., ".," . ., .. "45 ... 
" 

,m, ... as "" .33 .. '17" .18 " "" . ., 
" 10746 . ., " 45" ... 
" 9818 .!I ' 00 "" ... 
" "" .56 ' 05 "" ... 
eo '18' .51 110 '''' ... 

The above table should be used in connection with the T ables of 
Safe Loads Uniformly Distributed ror Cambria I·Beams and Channels, 
011 pages 76 to 92 inclusive, and limits the values found therein under 

tile rond itiollf given abo:n-e. 

ExA~PLIt. 

Required the . re load for a 15 inch lIandard J·Beam weighing 4! 
pIlCh per root for a _pan 0(80 feet without lateral supports : 

From the data the ratio I = SO I[ 12 = 1!6 
b U 

From the above table the ]lroportioLi of the safe load which the 
ksm e:an I&(ely IUpport \luder th_ conditions is .47. From the 
T.ble of Safe J.,oQds for I· Beanu, page 81, the safe load for th is beam 
"hen properly IUPPOried laterally is 20~ pounds, whieh mult iplied 
bJ .47 gwes 9 842 pounds as the safe load uni formly d istributed under 
die conditioll!l given, including thfl weigh t of the bum, or 8 582 pounds 
.perimposed load.. .. 
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LIMITING SP ANS AND MAXIMUM LOADS OP 
I -BEAMS AND OHANNELS DUE TO ORIP

PLING OF THE WEB. 

I.Beams and Cb~n"els when used a$ beams for very short spans in 

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

he examined for safe strength of the web considered aI a column, 

subjected to crippling, due to the shearing strains. 

The Tables of Safe Loads of Beams and Channels are computed 

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

two exceptionS', as indicated hy dotted lines and accompanying fool. 

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

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

web of II. beam may be oonside..w to cons;.1 of two stresses of equal 

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

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

is equal to the intensity of the vertical shear, which is a mllximum at 

the points of support for uniform loading, and uniform throughout 

f!"(lm the point of loading 10 the supports for a superimposed concen. 

trated l03d at the centre. 

The vertical shears for different systems of loading may be obtained 

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

ous cases on pages 136 to 139 inclusive. 

The shearing stresses which act at anglcs of 45 degree!! with the 

neutral axis arc equivalent to compressive and tensile forces, and 

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

ured as composed of a se.ries of columns of a length equal to its diag. 

onal depth. 
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J( c is the vertical depth of the .... eh in the clear between the 6J[elS 

which eonnect it wilh the lIanges, the square of the length of the col· 

IIUOII to be eonsidered will be 2cI. 

substituting this vall.le {or I" in the formul:!. for long columns 

I""" p= II 
t+ 3OOOt' 

io which 

p = intensity of vertical shear, in pound! per square inch =
Total shear in pouods 

de 
c =depth of web in clear between fillets, in inches. 

I = Ihlckneu of weh, in inches.. 

d =deplh of beam, in inches. 

This formula is also applicable for computing the safe shearing 

strea in the webs of plate girders, in which ca.se the length I is the 

vertical diUance between centres of upper and lower rows of rivet 

boles connecting the webs and lIanges. 

The webs of plate girders should be reinforced by stiffening angles 

at pointJ of IlIpport and concentrated loading, and in cases where the 

intensity of Ihear c:rcecds that given by the above formula the web 

should be provided with stilfenen. 

The following tahles have been prepared based upon the above for· 

lIIIul. {or safe unit shearin, stress in tbe webs of beams and channels. 

j 
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MAXIMUM SAFE LOADS FOR I·BEAMS OF ANY 
LENGTH AND CORRESPONDING MINIMUM 

SAFE SPANS BASED UPON CRIPPLING 
OF THE WEB. 

For loads in pound5 \Ini(ormlydistributed including weight of beam . 

"f VIic~1 ""~m • W- ':I" .... eiK~\ Ib.boa.. Iw· ...... r... .. , om ""'" r... .. , Oa 

"'" .... .... 'm" 
.... .... . .... '0" , .... ....... ...... "" ~I~ - "" - - --, • 3 • •• 106« 1.7 Bt05 12 50 1""'1 ., ., "983 1.1 " 2G3BOO ., 

7.5 """ .9 '53 15 " 658" 7.8 , , • 7.' 15045 '.1 .. H14200 ., 
.5 "." 1.6 50 "', .. •. , 
9.5 ".49 I., " I"'" '.0 

10.5 85'" 1.1 OJ '13732 3.6 

'18 • 9.75 19713 ., BtOO 15 OJ 151~ '.6 
12.25 S71I84 I.. " 195U7 ••• U.75 543" I.' 70 228658 '.1 

Bl7 , 1>25 '''I'' 8.1 75 26645' '.7 
14.75 "'" '.0 SO 301"" 8.' 
17.25 "'" 1.6 Rlt3 15 SO " ... '.6 

"1 7 15 3019. 8.7 85 275411 ••• 90 ""'" .. 
17.5 471" , .• 95 3«691 .. 20 "'" I.' 100 380169 3.' 

'25 8 IS "925 ••• 'M 18 " 1071" B8 20.25 ."" U OJ 152031 .. 
22.75 "''' .. 

" ""'" ••• 25.25 . ,," " 70 "'737 ••• 
'" 9 " "'" •. , '73 " 85 12169' I '.6 25 "'" U 70 17'''' 7.8 S<1 11)4631 '.8 75 """ 

., 
" 139074 1.9 

I; 'SS to 25 ... 00 5A BI21 '" SO B7 
85 7.7 S<1 BS739 .. OJ .. 

" I"'" '.6 .. ., 
" 15.'" 2.' 100 .. , 

'" 12 8\.5 6219. '.2 '89 .. SO 126012 US 

" "'" ••• 85 16'731 U.8 

" 125695 ••• 90 137821 10.1 
Btl< 12 " 974" ••• 95 """" B8 .. 133500 •. , 100 .69590 7.' 
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~ SAFE LOAD FOR STANDARD OHAN. 
NELS OF ANY LENGTH AND CORRESPOND. 

ING MINIMUM SAFE 8P ANS BASED 
UPON ORIPPLING OF THE WEB. 

For I~d, in pounds uniformly distributed including weight or 
Cbannel. 

:L~I·r.:' "'~~ 
"",. ... "tic\! 1 ...... _ Iiol_ . - "". ~ I:. ..... .~ ..... ... ... 

.... 1-- ,-" -----_ ....... ...... '''' - ............ '''' -- -----
III • • 10'92 1.1 "'" 8 "" """ 1.5 

• 17016 '.8 21.26 "'" 1.8 

• "'" ., ... , 
"" ..... .., 

" • •. " "'" '-' " n483 .. ." """ 1.1 " mil 1.8 
7." ..... .9 " 11674.0 I.. 

'" • .. 192" I.. '" 10 " 80<61 '.7 
9 " ... 1.1 " "'" Z .• 

11.5 .,," .9 " 110'" L9 
!O "'583 1.6 

017 • 8 .... " " 
,,_ 

I.. 
1O. ..,., I.. 
18 """ 1.1 ,U " "'-' 41173 ••• 
15.5 "''' I.' " """ .. 

!O I"'" to 

." 7 ,." ..... .. 85 148V61 " IU' '2m 1.7 " """ 1.9 
14.75 "'" '-' 
17.26 7mI I.' '"' " .. """ ••• 19.75 .,," 1.1 85 "''' ••• 

" 11446(} '.3 

"" 8 11.26 "'" .. .. ".". .., 
18.75 .3636 .. " 203148 " "" 61676 1.7 " 245311 " 
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COEFFICIENTS FOR DEFLECTION IN INCBES F Oa 
CAMBRIA SHAPES, USED AS BEAMS SUB· 

JEOTED TO SAFE LOADS UNIFQRML Y 
DISTRIBUTED. ..... a..cieatfw W .... lf • .... - ~Ittr Iloo&IiaI r.. -

""- ribrt~ II Piln SUo. " "" .. Piln~~t I'ibnSlr.- of s,"n:- 1&000 lbt..J.'"" IUOO lbt...r ~'r.: 16000 lbo. iuoo Jill. r 
" s,.".,..' .~, .~ ...... 11e! 

__ L __ H ft ' L H H ' 

• ., .. .W " "56 .,,' 
5 .414 .823 " 9." HI8 
6 "" .... " 10.345 .'" 7 >" .... 26 11.189 &741 
8 1.059 .828 '" "'" 9.m 
9 !.lUI 1.047 " 12.977 HU38 

10 1.655 1.293 " 13.920 10.875 

" '.000 1.565 30 14.897 11.638 
12 ."" 1.'" " 15.906 12.427 

" .,97 2.185 " 16.949 13.241 

" 8.'" , ... 83 1&025 14,.1)32 
15 8.'" '909 " 19.184 1.f.94.8 
16 '.237 8.311) 85 20.276 15.841 
17 '.783 .'" " 21.451 16.759 
18 5.363 4.190 87 22.659 17.703 
19 5.975 '.668 " 23.901 1&672 
20 .621 "" " 25.175 19.668 
21 7.299 5.703 " , .. " 20.'" .. 8.011 ."" 

The above coefficients are for usc in obtaining tbe deflection of steel 
shapes subjected (0 transvcr$e strain, under their uniformly distributed 
safe loads for extreme tibre st resses of 16 000 pounds and 12500 pounds 
per !!quare inch; the modulus of elasticity being 29 000 000. 

To find the d eHe<:tion of any shape that is symmetrical about its 
neutral axis under the above conditions of loading when used as a 
Ixam, such as I·Beams, Channels, etc" divide the coefficient in the 
table corresponding 10 the given $pan and fibre stress, by the depth of 
Ihe beam in inches. The result will be the deflection in inches. 

To find Ihe defle<:tion of any shape that is unsymmetrical about its II neutral uis when used lI!I a beam, under the above conditions ofload· 
ing such lI!I T.Ears, Angles, elc., divide the coefficient in the table cor· 
responding to the given span and fibre stress by twice the distance of 
the most remote fibre from Ihe neutral uis, expressed in inches. 

If in construction, the beam is placed in position in the usual manner 
upon ils end supports without special scaffolding or falsework Uelween 
Ihem, it will defieCllIOmewhat by reason of ill own weight, and upon 
Ihe addition of external loading a (u rlher defle<:lion will occur. 

The defle<:lions obtained as above described are the lolal deflect ions 
due to the weight of the beam itself and the superimposed safe lood 
unifonnly diltTlbuted. 



•• 
table the defieclion in inches lOr 
their li&fc loads IIniformly distrib. 

L feet. 
H _ t uble (or fibre $tn:SI of 16000 

pounds per I<l."arc inch. 
H ' =eoellieient for detleclion from table for fibre stress of 12500 

pounds per lIquare inch. 
d = depth of beam in inches for symmetrical sect ions. 
x, = distances in inchC!l from neutral axis to most remote fibre 

for unsymmetrical sections. 
FOil SYNMETr.tCAL SKTIONS. 

For fibre Ilress of 16 000 pounds per Iquare inch 0 = ~ 
H' 

f or fibre Ilres. of 12 liOO pound.o per IqllaTO:: inch D = (f 
Folt UNSYMWETR ICAL S.I!.CTlO!'!S. 

" For fibR . treu of 16000 pounds per Iquarc inch D= -, 
" H' 

I'or fibre .tress of 12600 pounds pe r IIqllare illCh D =-, 
" EXAMPLE$. 

ClUt I._To lind the deRe<:tion of II 9" 
for. ':c." .. C ••• 

twice J:"gi,el .167, 

;;,~~:f~~~:;l:~~~:[i::\::i:~;i;:::~g;~:~ 1I litams. and Z-Bal"ll due to any 
sec coefficients of deflection N and Nt in the 

relating to these ~onl and the accompwyiog 

beams due to various A"stems of 
OD pages 134 to 139 inclusive. 
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TABLES OF SAFE LOADS FOR CAMERIA SEC· 
TIONS USED AS BEAMS, AND SPAOmG 

FOR OAMBRIA I-BEAMS. 

Pages 76 10 133 inclusive. 

T A8[.1!S or S"",. Lo,4.OS AN I) SPACINGS. 

The tables of $ale loads (or Cambria ] ·Beams, Channell, Angles, 

T ·Ban:lIld Z-Bars, give the safe IOa(b in pounds uniformly di$trib. 

uled for all usual ipans bued upon eKtremc fibre SlrcS5eS of 16000 

pounds per square inch. 

These load, include the weight of the 51«1 shape itself, which 

should be deducted in order 10 obtain the external load that it will 
1I.1(ely carry. In case the shape is used to support II. floor, the wcil;ltl 

of the steel tocether with that of the other portions of the floor ron· 

struclioD, must be deducted in order to obtain the net live load whicb 

can be $afely 5USlainW. WcighU of hollow tile Hoor arches and lire

proofing mllterial arc given on page 57, to which should be added Ihe 

weight of plastering, fillin!: on top of arches and the weight of the 

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

load of materials in figurin!: fireproof lloon, in addition to the weight 

of the steel. 

A table of superimposed loads per aquare foot, uclusive of tht 

weights of materials, in accordance with the usual practice {or di ffer 

enl classes of buildings, is gi\'en on page M 

The table. of 6afc 10:1(1$ for Cambria sections u.6Cd as beam, and 

the tables for spacing of Cambria I-Beams arc ca!culatoo on the :Il' 

5umplion that proper provision bas been made fOl' preventing lateral 

deflection by means of tie·rods or other braces spaced at suilable dis

tances a(Xlrt; which for beams and channels should not CJ:ceed 

twenty times the flange width. J n Casel where intermediate lateral 

-
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Jupport is not provided. the safe loads shown in the tables must be 

r"duced. and for beams and cbannela the amollnt of this reduction 

can be determined by reference to the uplanations and tables there

f"r on pages 62 and 63. 

The thrust of floor arches, which is oonsideTable, part icularly in the 

c:ue of long spans or distances between tic· rods, should be taken into 

aCcount where it lends to produce lateral Hexure of Ihe Hoor beams. 

E~Jllanal ions of Ihis and a formula for reducing Ihe unit strCliStS 

fr ... m verlical loading, on account of the addItional ilresses caused by 

horiwnbl forces, arc given on pages 681061 inclusive. 

In lOme I11slanca the allowable deflection will ~'Overn Ihe design 

rather than the trans,'erse strength, as in Ihe case of beams carrying 

pb..tered ceilinfr-i, in which the deflection 500uld be limited 10 .fr inch 

P"r fout of 5\Xln, or ,:. of the diMance between supports in order 

to avoid cracking Ihe plaster. 

This limil o( deAection is indicated in the tabll.'5 by filII horizontal 

lines, the ('gures below which correspond to loods or spacings fo r Ihe 

given 5\Xl11li that will produce greater deHections Ihan the allowable 

limit (or plastered ceilings. 

T he deflection limits of the Tables of Safe Loads have been calcu

lated (or the total loads, including the weIght of the se<:tion used as a 

beam. The superimpo$ed Jj"e load will not produce all of this deHec· 

li.m. and therefore Ihe deftection limit of the tables indlldes an ele· 

ment of ufety for the reason lhat Ihe beams will be deHected, after 

being put in pl:u;e, by Iheir oll"n weight and that of the ftOOT materials 

ht:fore the plastering is applied. 

In cases where the deHcetion limits the use of the beam for the safe 

l(llI.ds corresponding to the fibre strCfiScs of Ihe lables, the beam may be 

u;ed with a ICIioS load .ueh as to produce only the a!towable deflection. 

The lcuer load corresponding to Ihe limit or deflection may be ob

tained (or anTlpaIl from the Table of Safe r..o.d.l 1.1 follows: 

W_W.XL' 
- 1.,' 
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in which 

W = ~re load in pound. {or the limit of deflection ror plastered ceil. 

ings = In of the .pan. 

W. = r;.aJe load of tables next above the line giving the limit of deflec_ 

tion. 

L = length of span in {eet corresponding to W. from the table. 

L, = length of span for the (a5e under cOIuideration. 

This may al$o be e:tpr-'. by the following: 

RULE. 

Afullip'" lilt sal' /1Mr/ "txt a6INt ,II, Atal?' Ii", 11/ tA, la6iu "J' 
,At 'ilian tI/ tlu '0"11#,.,/"", span i" /ul (HId d,vUlt JIlt frrxl'UI 

If (.it 1'I" a 1" (J/ ,A, rtf"i"d JjNJ1I_ l It 1'11,,11 willI, d, rtf"i",,, 

Iliad tlWrtl#" tfi"C ttl til, limit til (JIlD1lNl6I, tftfocJilllf. I'" jlasltT,d 

uili"Ks. 
A Table of ~nections for Camhria shapes used IU beams, subjected 

to their safe loads uniformly distributed, and accompanying explana. 

tions with examples, is Given on pages 68 and 69. 

Tables of Safe Load. {or.ll . ileS and weighll of Cambria I· Beams 

and cbannels for the usual spans, expressed in fe<:I, are given on pages 

76 to lJ2 inclusive. 

TA8LES t·o .. SPACII<G 01' CAllUlA I·BuMS. 

Table. for spacing of Cambria I·Be:l1lU for a lotal load or 100 

pounds per square foot including the weight of the beam, correspond· 

ing to spans from 4 to 36 fe<:I, are given on page. 93 10 lila indusive. 

For any given size of beam the spacing or distances from centeT!l to 

centers for different intensitie!l of loading varies inveT!lely as the 10Dd, 

10 that the spacing for any intensIty of loading may be found from 

the tabular $pacing by proportion as stated in the note. at the foot of 

the tables. 
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TABLES OF SAFE LOADS FOR ANGLES, 
T-BARS AND Z-BARS. 

r.bles of uniformly distributed 580fe load, for the usual size;; of 
anglel • • ll sc<:l iOIU of T-Bars and all sectiolU of standard Z·Ba~ are 
ciVCD on pages 106 to 1S3. In these tables the safe loads for equal 
leg angles are given on the assumpt ion that one of the legs of the 
IJIgle is horirontal and the other leg vert icai. In the case of angle> 
.jth unequal legs the ,afe loads are given for both positions, that is : 
.lth the long leg vertical and with the short leg vertical. 

The 580 fe load, for T·Ba~ arc given on the LUumption that the 
IlaPgc is horirontu and the stem vertical, and for Z-BlUlI with the web 
yertical. 

IIXAMPLES OF APPLIOATION OF TABLES OF 
SAFE LOADS AND TABLES OF SPAOlNG. 

EXAMPLE I. 

What b the proper size of beam with a clear span of 2( feet to carry 
• superimposed loo.d of SO 000 pound, uniformly dislributed, Ihe de-
8ection to be such as not to crack a plastered ceiJiog? 

From the Tables of Safe Loads for Cambria ! ·Beanu. page 81, it is 
found that a 16 inch standard beam of Ihi, length, weighing 60 pounds 
per fOOl, will carry a grO$$load of 31 910 pounm, and the weight of the 
beam ilseJr is 60 X U = 1«0 pouods. Thus the net load may be 
104070 ~unds. SO that this is the proper lite for the condition. named, 
&:> its deflection is within the allowable limit, which is shown to be at 
• tpan of 80 fcct as indicated by the horirontalline on the table. 

Similarly it may be found from page 82, that a 15 inch special beam, 
of 60 pounds per foot, will more than luflke, but as this se<:t ion is not 
regularly kept in stock the standard I5·inch 6O-pound beam should be 
ordered if prompt delivery is wanted. 

It may also be found from page 84, that an IS- incll55·pound be.'ll 
.iIl amply suffice, and as this is both stiffer ~nd lighter than the 15· 
inch 60 pound beams, it could be uK .. 1 with ccouomy if otherwise 
lui table for the loc.ation. 

EXAMPLE II. 

What is the safe load for an 8·inch $Iandard I Beam weighing 1&0 
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pounds per foot for Il span of 20 feet , the deflect ion 10 be such as not 
10 crack a plastered ceiling? 

From the Tables of Safe Loads, page 78, il is found that the safe 
load for the beam in question is 7580 pounds, but Ih is value is belo" 
the line which indicates the sp:m corresponding to the allowable limit 
o f deflection. 

Substituting the proper values in the formula (or obtaining the 
reduced load oorresponding to the allowable deflection, as given 08 
page n we have 

w- W.X L' -tr 
9480 X 16' 2l» = 6 067 pounds. 

which i$ the &.:lfe load required. 

Elti\)lr l.1': IlI. 

Required the best arrangement of beams for the floor system of a 
building .0 feet wide x 88 fect deep 10 sa£dy.,support a live load of 
100 pounds per square foot, using to·inch tile arches resting on l2-inch 

I·Beams. 
The weight of the floor materials will be about 50 pounds per square 

foot, allowing 39 pounds for the arch and 11 pounds for the other 
materials, or a total load of ISO pounds per square foot to be carried 

by the beams. 
f 'rom the Table of Spacing for I· Beams for a un iform load of [00 

pounds per square foot, I):l.ge 97, it is seen that [2" standard I ·BeanlJ 
weighing 3[i pounds per fool and spaced-9.6 feet apart from centerto 
center can be used with a span of 20 f~t, and for a load of ISO poun .. b 
per square foot the spacing will be 

9.6 X 100 
[SO = 6.{ feet. 

This will require one row of interior columns lengthwise of 

building. 
To support the beams at the center of the bui lding will require a 

line of girder beams resting on the columns, Assume the columns 22 
feet apart, thus dividing the buUding into 8 bays, four on each side 
of the center. 
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The load on each girder wi ll be 

., 
If X 22 X 150 = 86000 pounds. 

"rom the Table of Safe Loads, page 81, it i. found that this will 
two IS inch standard l· lkams, each weighing 60 pounds poe. 

(In account of the advisability of spacing the floor beams equally, 
die arrangement outl ined above would reduce their distances to be 

¥ = 5.5 feet center to center, 10 that 10 inch I . Beams, weighing 35 

I1.h per foot, might be used for the body of the floor, as may be 
~ined byn:ferring 10 Ibe Table of Spacings of Cambria I·Beams, 
p(C 96, and ca1culatin,g. as ~fore, with the result that the al,lowable 
lfilCing for these condlllOns IS found to be 5,2 feel. The 10-mch 35· 

nd beanu under these conditions, will, however, deflect to the 
wable limit for plastered ceilings, besid~ which they are hea"ier 
the l2-inch 3\.5 pound beams first considered, so Ihat the Iauer 
be the stiffer and more economical. 

Although the load on the girder is not unifonoly distributed, but 

I
~:;,~:~;~ .. t three points between the supporu, the bending 

thb case will be the ume as if the 100:1 were figured 10 be 
uniformly, and for , imilar eases with different lpacin~ 

moments "'ould be very " early identical. 

TABLES OF MAXIMUM BENDING MOMENTS. 

The tables of maximum bending moments for beam$ and channeb 
on pag~ 1Of. and 106 are useful in detennining the I'roper sec· 

required to support one or more irreb",larly located concentrated 
or variouJ arrangements of loads to which the tables of safe "10 ,,,;;;[o,mll, d istributed will not apply. 

method used colISista in computing the maximum bending 
in foot pounds resulting from tbe specified loading, the 

~~::::~::h:corresponding \0 a fibre strCH of 16000 or 12600 JIls, 
; being taken directly from tbe tables without further 



76 OAllBBIA STEEL. 

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

Safe loads below Ilrc figured fQr fibre Sltess of 16000 pounds per 
Illuare inch and include weight of beam. 

STANDARD X·SEAMS. 

3 Inch No. B 6. 4 Inch No. B9. 

-... , ... ••• M 7.0 7.' 6.' .~ 10~ 

Ibs. lb •. lb •. lb •. lb • . Ib,. lb •. 

• "10 "80 "80 "'" .. 70 9000 "" • II53Il ... .." "" "" "" 7610 

6 0000 
7 
8 
9 1960 21,. """ 10 1770 1910 "70 

11 1600 17.(0 1280 "" - 3270 '"'' 12 U70 ,,'" ''''' "'" "'" lIOOO 3170 
18 '''''' "70 ,,'" "'" '"'' '710 2931) 

" "80 "''' 
,.,. 

"70 " .. .>70 .,., 
" 1180 1280 '''''' " .. .... "00 ,." 
" 1100 1200 1200 1900 " .. "" "'" 17 10" 11., " .. 1870 1900 21" ,",0 
18 S80 1000 "'" 1770 1280 0100 "" 19 S80 1010 1000 1670 1780 1800 EOOO 

" 280 960 10" 1500 1800 1960 1960 

For safe loads below the h~a"Y lines. the deflections will be greater 
than the allowable limit for Ilbstcrt:d ceilings = n .. IpaD. 



CA14:BRIA STEEL. 77 

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

sJe loads below are figured (or fibre stress o( 16000 pounds peT 
lII.uare inch and include weight of beam. 

STANDARD XpBEAMB. 

ti Inch No. B 13. 6 Inch No. B17. 

9.7 6 U>'.2& 14.7 & 12.26 14.7& 17.26 ... lbl!. tbl!. Ibl!. Ibl!. tbl!. tbe . 

, 12900 "'" 16160 19370 21320 ""'" , 10320 11620 12930 1,,00 1700<> 18620 

• 8600 12910 1-4210 165" , 7370 11070 12180 I-8 .". ""' 
I_ 

1164.0 , 51 .. "to '''0 u.'" 
to 51'" "'" "'" 93tO 

U '''' 5280 ,... 
" 

, .. "40 "'" " "" -4470 4970 

" .... "'" 46'0 

" ' ' '0 8870 4310 

t8 3220 " .. 4010 "" 5330 ,... 
17 .... "" - "" "'" M .. 
!8 ,." "'" ",00 , .. -4740 6170 
!9 "'" "'"' 8400 40 .. «00 4900 

" ""' 2900 "'" 8870 '260 46" 

" " .. 2770 '''"' .... ,,,", "" " "40 2640 2840 "''' 
8880 4230 

" "40 25" 28tO 8870 8710 ,00<> .. "'" 
..,. '690 8230 3550 8880 

" "" 1!320 2500 8100 ,<to 87211 

28 1280 "" "00 3280 ., 1910 ,,,. 2800 81" 
28 ... 
" "40 
For safe the deflections greater 

than the allowable limit fOT plastered ceilings =- ... h span. 



r 

,. CAXBRIA 8TEEL. 

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

Safe loads below are figured for fibre stress of 16000 pound. I~ 
~~art:_~nch and ;nch~dc weigbt of beam. -

STANDARD I-BEAMs.. -w_ 7 Inch No. B 21. 8 Inch No. B 25. .... -I • 1M .0 1&00 20.26 22.76 2l1Ji1 l1 .... 
lb •. tbs. Ibl. lb • . Iba. Ib,. l b •. 

------- ----------• 27600 ""'" 82140 .",. 40130 42740 ..... 
5 ..... """ ~710 ""iiI!!ii"" '''00 ''I'" "'" , "4110 '1IOOIl 21. 30 """ 2675' Il8600 ',"" , 16770 17"'" "'70 """ "'" ... " 2.,,, 
• '3800 """ '907' 18960 """" 21870 """ 9 ''''' '327' """ 18'5' I_ '0000 ",,, 

10 ttllf,Q lIIUO "'''' tM70 '6050 t7100 1Sao 
11 '00<' '0860 11'" """ "'''' "'" '"'' 12 0200 9950 10110 126tO 1_ 14'" 1512(1 

" "'" "'" .... 11670 '235(! 18150 """ " -8530 "90 ,- 11470 12210 """ .. 7llif7iiiO -;;ro 10110 '0700 moo 12100 

!6 6900 "" 9030 9490 '0030 '0600 11840 
17 61" '020 75" 8i!iJ !ijjO"" IlIIIJil IOOlO 

" '18' 6630 71" "., ""' 9000 Ii: 19 "10 "'" 671' "'" .... 0000 

" 
..., 6970 "., "'" 8030 8550 907' 

21 "00 '''' "" 7220 "" 81,,0 .," 
Il2 ... '43' '"" 6890 7100 m, "'" .. "'" 51" 55" 6590 "" "., 1890 .. '600 ."" 5860 "" 6690 71" 7560 

" '''' "90 6140 907' "" '"" 72" 
20 "50 "" "" 58110 6170 6580 6980 
27 ,090 "" "" - .,,, Il830 Il72Il 

" 394' "''' .. 00 MOl 57" 6110 "'" " 18" 'I", '''' ""' "'" 6900 "" For safe Ioad.-below the hea.".lines , thc deflectIons will be gruler 
than the allowable limit for plastered ceilings = ~ .. n. 

Sare loads above dOlled line are greater than sa e dl for web crip-
pling u shown on ",ges 6t to 66 inchni.c . 

.. 



,.-
CAMBRIA 8TEEL. 7. 

SAFE LOADS IN POUNDS UNIFORM!.. Y DIS· 
TRIBUTED FOR OAMBRIA I · BEAMS. 

~re loads below lire figured {or fibre stress of 16000 pounds pcr 
IIIplC inch and include weight of beam. 

! -
STANDARD X-BE AMs.. -- 9 I nch No. B 29. 10 Inch No. B 33. . - 21 2, ,0 " 2, I 30 I" 40 ... , ... Ib,. lb •• lb •• lb,. lb,. lb •. Ibs. - - ------ -:----

8 "100 '7'" 3OISO 33120 .... .... . ... . ... , 
"'" "'I' 1!11800 , .. " .... .... .... . .. . 

10 20100 '1790 "1511 2IJIjOO .... ..... SINO "'"' 
II 18300 19810 '19511 "000 ..... 28020 ""., S0780 
I' II!77O 18160 00100 "'" !l.110 238511 "'" "'10 
I' 1"00 I67SO 18fl70 20301 ,.,,, ..... '''30 '60" I. I"" 155,. 172S!l I .... 18810 ...,. "'10 "100 
15 I"," I"" 16100 17670 I"'" 1- 008" .. ,. 
16 13580 I"" 15090 I"" I'" 17890 I"" 21100 
17 l1SiO I- 14200 155" 10330 1"'0 18390 19910 
18 11180 ii! 13410 I.'" 1«70 15900 173511 18810 
I' 105lO II. 127TIi Il!IW 18710 15070 16440 17820 

" 10064 IIl900 12070 I- 16020 \4.810 151120 I"" --- - - - -
21 .. " 111390 11500 I''''' 1"00 I- I .... 16120 

" '1511 9910 10980 I- 118f,O 18010 I"" I"" .. 67511 "" I"" II"" II"" I"" 13580 I.'" 

" "" -10060 liMO I- II'" I- 1-4110 .. .... 6720 "" IIl900 I"'" II'" 12500 I .... .. "40 8390 92911 10190 10020 t 1010 I- I"" 
rI 7400 .". .... "10 -IIl900 11570 1"'0 

" 71" ",. "" ' .. 0 "" I"" 11160 I"" 

" 6'" 7MO 8330 9140 8980 ,.,. 10770 11670 
00 6710 72110 8050 8830 "" 9640 10410 11280 

'1 "" 
,.,. mo "'" .. 00 .... 10090 I..,. 

" .... .... . ... ... - 814O "" "60 10080 
83 .... . ", .... . ... 7800 8670 '470 102r0 
For $Afe 10lLdl below the heavy line., the dcftection . ... iII be greater 

than the allowable Bmlt ror plastered ceilings = m .pan. 



~ 
8. CAllBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIB. II TRIBUTED F OR OAMBRIA I BEAMS. 
Safe loads below are figured for fibre stre&;; of 16000 pounds per 

square inch and include weight of beam. 

STANDARD STANDARD-SPE-
X-BEAMS. C1AL X-BEAMS. 

Dill ... 

"'- 12 Inch No. B 41. 12 Inch No. B 105. 
.".. 

31 ~ .. 4. 4. ,. 
11 

.. " ... 
Ibot, tbe. lb •. Ibs. lb •. lb •. Ibs. 

--------- ----------
10 38370 .0580 "''' 47810 50190 "'" 67070 

11 """ """ 39'/" 43470 46180 .9030 51'" I 
12 31970 ..., 36400 "'" "'" ... " 47560 
I' 2<1510 31880 33880 "'" ""0 41480 ' 3900 
14 27.00 "'" 31". 34ISO 36280 "52' .0760 
15 "'" 27050 29140 111880 "'" 85950 118040 

16 23980 "'" 27320 "'" 31750 33710 85070 
17 "'70 28870 '''''' "100 "'" 111720 38570 
18 21310 "''' "'" '6660 "'" ""0 31700 
19 "190 21560 20010 "'1M """ "'" 80040 
20 19180 - 21800 23910 ""00 ""00 285M 

21 18270 193" 20820 22770 24100 "'880 27170 
22 17440 18450 !l1II7O 21700 20000 "'10 ""0 
23 

,_ 
1764.0 19010 """ 23980 29450 24810 

" 15990 16910 18220 I_ 21160 22470 23?20 

" 16350 15 IlilO 1mO ----...r 2W1O """ 
'" 14760 15610 16810 18890 195" 20740 21950 
27 14210 15000 16HIO 17710 18810 139'/0 21140 

'" 13700 "'00 15tiIO 17080 18140 19200 2II31I<I 

" 13230 I- 15070 16400 17510 ISOOO 1!III8O 
00 12700 185M 14570 15940 16930 11'180 1" 0 

31 12380 10000 14100 I"" 16800 l'UOO 18410 
32 11990 12880 13660 14940 15870 16850 1?830 
113 11880 12300 13250 1«00 I"" 16340 11290 

" 11'" 11940 I"" 14060 14940 15'61) 111780 
85 1!l9<iO 11590 12400 136l1li 14510 15410 18800 

36 1066\) 11270 121"0 13230 14110 14980 15850 
For saJe loads below the h~avy lines, the defltttions will be greater 

than the allowahle limit (or plastered ce ilings =- 11. ~pan . 



OA.M:BBlA. STE EL. ., 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA I·BEAMS. 
Safe loads below an: figured for fibre 111CSII of 16000 pound. per 
~ inch and include weight of beam. 

I :;!- S TANDARD X-BE AM. 

---- 16 Inoh No. B 63, 
-- .. •• &0 •• 80 .... lb •. lb •• , ... lb •. Iba. 

" .... ...., ..,.. 7"10 76600 

" 07120 ""40 ""'" 66070 -" "'" .,,'" ''''' .,." 68830 

" 
..... . 9870 .... .... "'" ,. ...., "6310 ,,9110 01910 64710 

16 .,"" .m " '40 ..... .,000 
10 smo ."" ""0 "'" ' 7870 
17 """ 88140 . 0.40 ."" "'" 18 " .. ..... "'" .0810 "'" 10 88070 "10' ."., """ "0310 ., :SI"IO "'"' ".., 38840 """ 
!I """ ."" .,.,,, U610 8&4" 

" """ ... 10 '"'' """ . ...., 
" mOl ..,., 

"'" 81 600 """ " 
,,,., 27010 "'" "'" 31910 

" 
,,,., 

"'" 
,.,.., ""0 ... 0 

,. 
"'" "'" ..... "'" ... " 'll """ U010 "''' "'" I!8371l 

" "." "150 "'" ,.'" """ " " ... "'" '.710 "'" " 4)0 ., "'40 21610 ...., 
"'" "'" 

" 0l'll0 """ 
,.,., 

"'" U110 .. '9630 - 21490 ""0 "'" .. '9040 ,- .... .... "''' .. ""., '"'" .... "'" """ " """ I,,", '964' """ """ 
" 11.450 IS01 0 19100 ""0 m., 
For u(e 10.0:11 below tbe heavy lines, the ddlrctions will be greller 

than the al lo .... ble limit for plasle~ «ilin&, = Th 1pl.D. 

, 



8. CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS , 
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe load. below are figured lOr fib~ strea of 16 000 pounds per 
lII1uare inch and include weight of be;om. 

STANDARD-SPECIAL I-BEAM. 

"'"-.. - 16 Inch No. B 109 . .-
I . "" 8 • •• 7. 7 • 8. 

Iba. lb •. lb •. lb •. Iba. 

--
10 "'10 90". """ 98310 1(''''''' 
11 787" .... ,.,,,. 8987' "'" " 

,,,., 
"'" ".., "900 "'90 " "'" "'00 "'10 """ , .. " 

" 61870 '''''' .,,'" ""'" """ " on" "'10 """ .... , 68'" 
J6 '41" "'" 6899tl 61«0 63890 

" """ """ "'''' '7830 60140 
18 .(8120 ""00 62«, '''''' """ " '''90 47610 """ limo 63810 

'" .f.SSID "'" ·moo -49150 61120 

" "lUG ,- ,,,.,' .46810 '3OOJ 

" .,." .f.tu!O ""'" "'" 46470 

" .,600 """ """ "''' """ " ""'" .,600 ...., ,- .,.., 
" ..... 36'90 37750 .... ...., 

" "31' .1790 30100 37810 "'"' 37 """" ""10 ",., 864" ."., .. ""'" "'10 33710 85110 36610 

" "'" 31200 """ ""'" """ " 2837' 80'00 81.(6(1 S2?7' """ 
31 "''' 2"" "... 31710 S2980 
32 3707' 2837' ""'" S0720 """ 32 ..... 27410 ...., 

""" SOO8O .. "'" "'10 "'00 28910 80070 .. ",'" """ "9" 28090 29210 .. "'" "'30 ..., 
"''' .... - .--

For safe \oa(b below Ih! heavy lines, the deRect ionl Will be greater 
than the allowable limit for plastered edllnr = Tb span. 

- -



IF: 
CAMBRIA STEEL. •• 

SAFE LOADS IN POUNDS UNIFORMLY DIS. 
TRIBUTED FOR CAMBRIA I BEAMS. 

Safe loads below are filiured for fibre slresl or 16000 l)(lunds IJoer I ~ inch and include ,., cl&h l of be.m, 

I . STANDARD-SPECIAL I-BEAlItI. -...- 115 Inch No. B 113 . 
-

.".. .0 ., DO D' '00 ... 
lb •. lin. Ib, . lb •. lb •. 

. - --- . 

to ""'" ""'" ""'" ,""'" ,moo 
II ,- til .. " ,- """ 1161110 

" """ 96700 "'" ,""" tI"'OO 
" 

..,., lIII26O \12271) "'" ""10 ,. 801 .. ""'" 80'" "'80 "680 
!5 """ 173W 7"70 """ 85200 

" 70140 ".., 74970 "' .. ""'" 17 00020 "' .. "" .. 12870 70'80 
!8 """ ..... .... 0 ""'" 71000 
!9 '''70 61070 """ '''00 """ .. 66110 .... ."'" 6U140 """ 
" .,'" """ 1i7t20 """ .... 
" blOIO ""0 """ "'10 .... 
" 48800 ""'" 52'50 """ """ " 46701 """ '''''' ." .. """ .. ...., 46410 ."., ."" 51120 

" "'70 .. ... 46140 """ 49150 ., m70 """ 
...., ...., ."'" 

" .- 41~O .,," ""0 ... " 
" 88700 010010 ",., """ .. 070 
oo 87410 """ "'" 412" """ 
31 • Il62OO ,,.OO 88700 """ """ 82 35070 "'" 

,,,., 88710 """ " &fOtO 35'01 "'" ""'0 """ .. 13010 ."OO """ ... OO 370., 

" "070 11315<1 """ "'" S35tO 

" 11170 ""'" 113820 "'10 """" for u.fc loads below the he..,y lines, the defkc::tioll5 will be grealer 
than the allowable limit (or plastered ceilings = ... h sp:m. 

I. 
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•• CAMBRIA STEEL . 
, 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads &clow are figured for fi bre $trcSi of 16000 pounds per 
$<iuar!! inch Ilnd include weight of beam. 

-
STANDARD X-BEAMS_ ..... -.... 18 Inch No. B 65 . 20 Inch No. B 73. 

-.,.. -.. • 0 •• 70 •• 70 7' 

""" l b •. l b •. lb • . lba. lb • . lb •. lb •. 

------------ - ----
" "'" 9'710 104470 109180 124750 180110 135." 

11 116720 90700 .,," """ 118f.tO 1111200 I"", 12 711610 88140 971100 9119911 11139911 1112430 119730 
13 7251111 76740 8'96' 1139811 '59fi11 1110000 1()(110 

" 6'r.15O 71260 74620 17990 89110 """ "'10 
15 1121160 666" """ moo 88170 "''' ""'" 
15 """ 1121160 65300 6.,,, "'10 '13," '4590 
17 654'" """ 61460 "'" moo 76M' 79610 
19 62380 65430 "'" 601Jfi11 "'10 moo 75190 
19 '9030 52510 .. 990 57-160 "'" ... " """ "' 4.7140 .... 6"," 6<\90 """" 115111111 9767' 

21 <4900 47510 .9750 61990 69400 611100 "'" " ."'" <53611 m90 .,"" 66700 59140 61620 

" <11990 '331111 """ 47471) .... , "'10 589<, .. 39290 41570 ."'" ... 90 61'" 54210 "'" " 97720 "'10 4>790 43670 ... 00 5"'" 54140 

" ""'" 3997' 40lSO <1990 .,'" 6001' """ 'fI 8<'" 361150 """ .... , '11200 <8190 6<113' 

" .,'" """ 87310 118990 ..... 46470 .... , .. 32510 "'00 B6I1311 97'" <3,", .. 970 '667' 

" 31430 332'" 848211 96390 <1'" """ .(5110 

S1 ""'" ,21", 86700 35220 ..... <1'" .-" 264'" 31200 "'" '<1'" "'" <11500 "'" " "''' 902311 "500 B6I1311 moo ... oo .f.lOIl) .. moo ..... 90790 82110 96500 "'" 8981<1 
35 '6'" "'10 """ 31100 '"'" 87170 8397. 

96 26190 27710 2911211 90980 I .. '" 86140 97690 



CAMBRIA STEEL. 8. 

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

~fe ~ below arefig...red for fibre . trenor 111000 pollncb per 
, ;1ft ineh .nd incillde weight of be.m. .. . - STANDARD-SPE CIAL I-BEAM. - -

20 Inch No. B 12l. .. -- 80 8. BO O. 100 .... lb,. , .... '''''. lb,. lb,. 

-
" 166HO 160910 166l4tl 171870 "0000 

" 142190 " ... 151NO "6100 , ... , 
" ,,,,",' ".'" ,"' .. U,28tO I·moo 
IS 120310 ,""" ,""" 131820 1S5'40 

" Itl720 tl4940 118670 122f.l0 12tlt4tl .. 104270 '0727' IH1760 ,,"'" "mo 
16 "'" 100670 ,,,",' 107100 110370 

" l12OOO ..... """ ,- "."'" t8 """ """ 92300 """ 98110 

" ""'" .. 690 '"'' 00'00 "'" !O 18!00 "' .. 8307' "'" 88300 

!I " ... "'.0 19"0 "'" 81000 

" 71000 73'40 """ moo ...,. 
" .... ..., moo 74610 ,.,., .. 66170 .".0 "'" 71400 "'"' .. 0!580 ..". "' .. """ 7064' 

'6 
.., .. 6\800 ""'" 65910 "'" 't/ "'OJ ..... '''''' 681" 664" 

" ""'" 674.70 50'" 6\200 6301' 
" 03930 ,,"00 61200 '0000 6000Il 
80 52140 63840 """ 67120 ,.," 
81 ..... 61910 53500 65280 -" .... """ "'" """ 55'00 .. 47400 .., .. ..... "'" 535" .. • 0000 413'0 ..... ..... 61910 .. .... ..970 m70 .... ..... .. " ... "'00 4.6150 "'" .... 



J 
•• CAliIBRIA STEEL . 

SAFE LOADS IN POUNDS ONlFORML Y DIS. 
TRIBUTED FOR OAMBRIA I_BEAMS. 

Safe lo~1J below are figured for fibre "Teu of 16000 pounds Ptl 
lIquue inch and include weight orbnm. 

STANDARD X-BEAM . .. - -.,,- 24 Inch No. B 89. 
;',:' ,:. ., ,:. ., 

'00 
lb •. lb •. 'bo. 

10 185630 192700 1989711 ."40 211520 

II 

l..li. i~· 
I""'" 18'"'' 19"90 

" 166810 1?1040 17Il27!! 
13 " .... 107'" 162710 

" 1.f.2120 ""'" ISlO8O 

" I ... '" 132650 128260 141010 

16 116960 120430 124360 128260 132260 
17 1091.0 113350 117()(O I"'" lUi" 18 106010 107000 110540 114020 117510 
19 976 .. 101(20 10"" II!802O 111880 
20 9277!! 96350 "',. 10"" 105760 

21 ..... 91760 ." .. .mo 1001I<I 

" 84 ... 81'00 ..... ..... 16140 .. 8067' 8m) "'10 ...., '19'" 

" moo - """ ""'" 881311 .. 74210 77030 ""00 82100 84610 

" 71 ... 74t10 ".311 '8'" "'" ., 6872!! 71370 "'" , ... ''I'" .. "'''' 68820 71000 7Il3OO 75540 
29 ..... ..... 68610 7077' """ 311 61840 Il4230 68820 ... 10 70510 

31 .9850 821'" ,,,,. 
"'10 "'" " .7980 60220 ,,,,. 641.0 66100 

" """ 68800 .... """ 84100 

" ... 70 """ 6861!0 "'" 0'210 .. 631110 6.1060 ..... '8'" ..... .. " ... """ 5527!1 .7010 58760 
.. r. dotted line , Kr. """ ro< 

piing. usl'lown on pages M to 66 . 



OAMBRIA STEEL. e, 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA OHANNELS. 

Safe lOAds below ue figured for fibre stress or 18 000 pounds pcr 
!lqua~ inch and include weight of channel. 

STANDARD CHANNELS. -...-3 Inch No. C 4 Inch No. C 9. 6 Inch No. C 13 . 

• • e • 2. 82 • '2' e .• 0 U~ 

..... Iba. lb •. 'bo. tb •. Iba. lb •. lb •. Iba. Iba. 

• "" 5570 6090 '91' .. 60 11100 

• • 960 .... 487' .... "70 "'" • , 
8 

• to 

II ,,<0 "" "'I' I' 1600 1860 """ I' 1660 1710 187' 

" 1440 IS90 1740 
!5 \360 1<" 162' 

16 920 \2" "" 152' 19O1 ..,. >nO 
17 '70 1190 1810 "" "60 "''' 

2610 
18 920 1120 ,,<0 135ll 1760 2100 '"" to 77' 1960 1170 '''' 1670 1890 ,,<0 

" 7<' 1010 1110 I"" lSOl 1890 "'" 
2t 

" " 
will be greater .,... 



.. OAKBRIA STEllL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRa OHANNELS. 

Safe loads below are figured for fibre $trus of 16000 pounds per 
Jqll&re inch and include weight of channe\. 

STANDARD CHANNE LS. 

6 Inch No. C 17. 7 Inch No. C 21. 

111.6 9 .76 19 .711 

lb , . lb • . lb •. 'bo. lb, . l b. , 

"." "". 18410 20700 """ "'*' ".'" ".'" 14730 I"" 18390 ..., 
11670 10710 I .... I'" 15330 I '" 

"" 9180 I Il6!O 11830 18ao U4(1) ..., ... "10 I""" 11490 I"', 
,.". 7140 8180 "'" I .... 112", "". 6<'" 1S7. ... 9200 10110 

9190 

" .. 7180 

"'" .... "., ,"OIl 0180 51'" ..., 
"lIlO "'" "'" .. " .m 69'" 

"" "" ,,'" '"OIl /jUO ."" "" 8380 3880 "00 ,",. "'" "" 8210 3880 414.0 ... "" 

th.n the allowable limIt tor plutcred ceil ings = nG' span. 



CAllBBIA STEEL. •• 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA CHANNELS. 
s.(e loads below are figured for fibre stress of 16000 pounds per 

"1u:u( inch and include weight of chaonel. 

- r STANDARD CHANNELS. - -- 8 Inch No. C 25. 9 Inch No. C 29. 

.."...\ 11.211 13.711 16.20 18.70 2 1.20 13.20 ,. .0 •• . - lb •. lbl. Ibl. l b •. l b •. Ibl. lb. Ibl. l b •. 

• 'I'" 24000 26610 ...., 8HUO ".l" 8OISO 36Il!04J900 , "'" I"" '"'' """ "'" ..... 241t0 2881033520 

, I .... 1600Il 17'" I .... "'" 1- 20090 24t110127930 
7 I!SIO tS710 15!10 167IlO 18I!OO I'" 172I!lI 20680 2S9f,0 

• 1071' 12000 13310 14610 151/20 "'" 1OO7Il 1801020960 , 95" 11167. 11830 "990 l'( I/iO "". 1339Il 16010 18620 
10 8610 Il!OO 1- 11600 127.(0 11220 12IlOIl 14.(10

1

16760 

II "" 873Il "" IOOSO II'" 10200 I"" 18100 15240 
12 71" aooo 887' 01<, 10610 9351) 100<' 1201018970 
13 "" "" " .. .... 9800 "" "" I lOBO 12890 

" '15' "'" 7000 .... 9100 OlIO "" 10290 11970 
t6 ,,,. "" 7100 "" .. 00 " SO ... , !H!OO 11170 

" .... 600Il 66IiIl "10 "., 7010 158Il 9000
1
10470 

17 0IIl0 O!6OlillO 6880 uoo 8800 7000 8.(70 9860 
18 "" "" 5910 "00 71l8O "" 67IlO 8000 9810 
19 "" 5050 '000 6150 6700 Wiiil 6!iO 7580 "'" " .(810 "'" 5I/2Il "" 687' 5010 ... 7!00 "'" 
21 <1 00 '57' 507' 55" 607. '3" 57.(0 .... 7!I8Il 

" "'" "" ... , "10 57" 5100 .. SO ... 7880 

" 1750 <I" • 680 5080 .... .... ... , """ "" .. "" .... "" • 870 "10 .67. "" 16000 
... 

" "" .... .... .... . 5000 «00 . 4820 5760, 6700 

For ... Je loads below the heavy lines, the deflections will be greater 
than the allowable limit ror plastered ceil ings = m span. 
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90 CA.K.BlllA eTEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS · 
TRIBUTED FOR OAMBRIA OHANNELS. 

Sate loads below are Ilgured for fibre , Ireu of 16000 pound. Ptr 
1 .... lullrc inch lind inelude we ight of channel. 

STANDARD CHANNEL . .. -- 10 Inch No. C 33. .- --.. ,~ " 2. .. •• .. 
lb •. l b •. lb •. Ib, . l b •. 

- -
10 """ ' 67iO t~tO .... '"'' II ''"'' "'" 11 ... ""'" ... " " 118911 ,,00II 16170 " ... .... 
" , .... ,"" " ... 16." , .... 
" '01" "00II ,- "110 1100II .. "10 "''' "." ".., """ 16 "'" 111600 12150 ,87611 '5<00 
11 839Il "'" "'" ,- , .... 
!8 "" "'" '070) "'" 188911 

" 751' "'" II)'''' 118911 ''"''' '" 7180 8400 """ 11010 "800 

" "'" "'" ... , ,,, .. 11110 

" .... 7630 ... 10010 11000 
23 6200 """ 84" 11680 10710 .. ... " 700II ..., "SO '0210 .. [1110 8700 77611 8810 !l86O 

16 MOO "611 "611 84" .... 
87 "'" 11221) 7100 81611 .... 
23 51" 6IlOO .... 7870 8800 .. . ... 6700 "'" "' .. 8500 
80 <7", "'" "" 784' '21" 
For uJe loads beloW' the heavy lines, the deflections ... ill be greater 

Ih'n the allowable hmit (or plastered ceilinjl =' "' 5pw. 

l -



CAMBRIA 8TEEL. ., 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA. OHANNELS. 
Safe lOAds below are fiiUr~ for fi bre attest of 16 000 pounds per 

JClus~ ineh and include weicht of channel. - STANDARD CHANNEL. 
--

12 Inch No. C 41. .. 
:::j --- --

20.11 ., 30 " 40 

lb •. lb •. lb •. lb •. Ib,. 

-
-10 ".,., """ """ 31870 .,'" 

11 207" "-'7' 26120 "98' '1"" I' I"" 'I"" .... ,,, .. 29180 

I' 17b20 I"" 22110 "'" 
...., 

I' 1621' 18290 .... 1!277' "'1' I' lIil80 1707' 19160 '12011 t"" 
I' I .... 16000 1- 19920 '1880 
17 I"" I_ 16900 18760 80IlOO 

I' I'''' I"" 16970 17110 I"" I' 11Il0l 13470 15120 187811 I .... 
" 113" I"" 1037' 159(0 17510 

'I 1l186li 12190 I'''' I/ilSO 1667' 

" 1l186li tlMO 1.001 14-490 1~910 

" "" 11180 12<00 I- I"" .. 9600 I_ 119711 I,"" 140" 

" 0110 10240 11-490 lmo I'" 
" 8780 l186li 11001 I"" 13-470 
87 .," 9680 I"" 11810 1297' 

" '110 '1" 1- 11880 120lI0 

" 7lIOII ... 991' I- I,",' 
I _,80 7680 8530 11580 106!O 11870 

~'or safe load. below the heavy lines, the deflect ion. will be creater 
than the a1low.ble limit for pluter~ ceilin£ll = n1" span. 

_t 



•• CAMBRIA 8TEEL . 

SAFE LOADS IN POUNDS UN1FORML Y DIS. 
TRIBUTED FOR QAMBIUA. CHANNELS. 

Safe load. beloW' are figu~ for fib~ Rreu of 16000 pounds Ptr 
lIqurc inch and include weight or channel. 

-.. "" a • , .... 

STANDARD CHANNEL. 

15 Inch No. C 63. .. 
I lb •• 

- 10- - ..... --1-..... --1-.-,,-"'-1· """ '-'7l!71l--I~90 

11 40410 41370 «930 48500 62060 56630 
12 87010 379%0 41 19o 4«60 47720 Ii0990 
13 84190 36000 S8020 41010 «050 47070 
" 31750 32500 85300 88100 40910 4871 0 
IS 29630 3()3.(0 32960 M560 38180 40700 

16 27180 28«0 30890 83340 35790 38240 
17 28150 26770 29070 31880 33690 35990 
18 24700 26280 2'7460 296f0 31820 S3990 
19 23400 23950 26010 1!8080 3(11",0 32!t0 
2(l !2230 !rnO 24710 26670 28630 30090 

21 21170 21670 WolO 25400 rmo 29140 
!2 2O!10 20680 22470 U!5O 26000 2781.0 
!3 19330 19?80 21490 23190 24900 1!6000 
24 185!O 18960 20590 22230 23860 !!MOO 
l!;5 177&l 18200 IW10 21310 1!!910 ,UI8} 

26 17100 17500 19010 !!Ob20 22030 23530 
'n 1&160 16850 18310 19760 21210 22660 
28 ISSSO 16250 17660 1005() !!IM50 21860 
29 153S0 15690 17MO UWOO 19760 21100 

_ "'~-"t"'e=_~t'~t7~O __ t~M~7~O_-"t""~_-"t"'~_-=-"OO 



,... 
OAl/lBBIA STEEL. 9. 

sPAOmG OF OAMBRIA I-BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 

Proper distance in feet , center 10 center of Bums. 

Mui mum fi bre stress 16 ()()() poundl per square inch. 

- STANDARD X-BEAMS. -.- S Inch No. B 5. 4 Inch No. B 9. -• .. .~ .~ 7.0 7.0 9.' 9.' H" , .... lb •. lbl. lb • • , .... lb •. , .... 
--------------------

• H .O 12.0 12.9 19.9 21.2 22.5 23.8 
5 7.1 7.7 8.' 12.7 13.6 lU 15.2 

e 4 .• " .• 6.8 8.8 •. , 10.0 10.6 - --- --.:2 e.6 6 .• 7.3 7.8 7 3.0 3.9 
8 2.8 3.0 3.2 6.0 5.' 6.e 6 .• 

• 2.2 2.' 2.e 3":"9 ---u- ----.:.- --.:r 
10 1.8 1 .• 2.1 3.2 3.' 3.6 3.8 

11 1.6 1.6 1.7 2.6 2.8 3.0 '.1 
12 1.2 1.3 1.4 2.2 2.' 2." 2.6 
13 1.0 1.1 1.2 1 .• 2.0 2.1 2.3 
1< .... 1.0 1.1 1.6 1.7 1.8 1 .• 
16 ... . . .. . .... I.' I." 1.6 1.7 

16 .... .. .. . ... 1.2 1.3 I.' I.. 
17 .. .. ... . . .. . 1.1 1.2 1.2 1.. 
18 .... . .. . . ... 

I 
1.0 1.0 1.1 1.2 

1. .. " .. . . .... .. " . . .. 1.0 1.1 
20 .... . .. . .... .... .... . .. . 1.0 

For l paciact bela.. 1M It ... ry liaf>o !be dcllet:tio ... . ;11 N ,.a'" ,h . .. , be 
lIIIo ..... ble 11 ... 11 for ~tooted ""ilinp - wi. 'pLI>. 

Spael"" for olh .. Lntensi.;e. olloadiD&" ""'Y be obtaiDed """" .Ioose in tabla as 
... 10 ... : 

1 ......... 11 of 1oadiDp: r ....... t>.bIc 
."'Iul....! . podlo, - - S-;-lDleasity of '-din, X C_Pl".d lpood", r_ tablo. 

I 



" J~ .. OAMBRIA STEEL. 

SPAQING OF OAMBRIA I-BEAMS FOR UNI. 
FORM LOAD OF 100 LBB. PER 

SQUARE FOOT. 
I Proper distance in feet. center 10 center of Beams. 

MuimullI fibre lII'en 16 000 pound. ~r tqullre inch. - STANDARD I-BEAMS. .. - 5 Inch No. B 13. 6 I nch No. B 17. -- -• e.76 12.26 14.76 12JHI 14.76 17..20 

'" lb •• lb •• lb •• lb •• lh •• lb. , -
4 32.2 36.3 40.4 48:4 63.3 68.2 
6 20.6 23.2 26.9 31.0 3U 37.2 

6 1"3 16.1 18.0 2 1.5 23.7 25.9 
7 10.6 11.9 13.2 15.8 17.4 19.0 • • . 1 0.1 10.1 1201 13.3 1 ... 
0 6.4 7.2 ..0 0.6 10.6 lU 

10 6.2 6 .• 6.6 7.7 6.6 0.' 

11 "3 ... 6.3 · 6.4 7.0 7.7 
12 3.6 4.0 .. 6 6.4 6.0 6.' 
13 3.1 3.' 3 .• "6 6.0 -n 
1. 2.6 3.0 3.3 .. 0 U ... 
16 2.3 2.6 2.0 8.' 3 .• 4.l 

16 2.0 2.3 2.6 3.0 3.8 3.6 
17 1 .• 2.0 2.2 2.7 8.0 3.2 
1. 1.6 1.. 2.0 2.' 2.6 2.0 
10 1.4 1.6 1.6 2.1 2.' 2.6 
20 1.3 1.6 1.6 1.0 2.1 2.' 

21 1.2 1.3 1.6 1.. 1.0 2.1 
22 1.1 1.2 1.3 1.6 1.6 1.0 
23 1.0 1.1 1.2 1.6 1.6 1.8 
2. . ... 1.0 1.1 1.3 1.6 1.6 
26 .... . ... 1.0 1.2 1.' 1.6 

26 .... . ... 1.0 1.1 1.3 I.' 
27 .... . ... . ... 1.1 1.2 

I 1.3 
2. . ... " .. . ... 1.0 1.1 I.' 
20 .... .... .... . ... 1.0 1.1 

For "\i.clnfo beLo .. chi heur lin .. the d.flectio ..... ill be ."" •• er .han .h. 
allow.bI. ;lIIil or t,u •• rcd ""ain" - Jlo opon. 

SpaeiDP foro. r In ..... i';.., ol]oa 101 .... y be obUli ... d fr<)m ,h _ in tabl .... 

~11ow.: .~"To:~ Requited lpad~ _ I , 



CAMBRIA STEEL. " 
SPACING OF OAMBRIA I-BEAMS FOR UNI· 

FORM LOAD OF 100 LBS_ PER 
SQUARE FOOT. 

Proper distanee in fee l. ~nler 10 een!er of Beaou. 
Maximum fibre streu 16000 pounds ptr square inch. 

~I 
STANDARD I.-BEAMS. 

7 Inch No. B 21. 8 Inch No. B 25. 

" 17.6 1 20 "-00 .0-20 22.76 26..26 • .. lb •. ~~ , .... ,.. ,.. lb •. - --- ----- .--

• 69.0 74.. 80.3 94.8 100.3 106.9 113.4 

• <4.' 47.S 51.4 -66~7--' .4.2 6S.4 72.6 

• 30.7 33.2 .M ".1 .... 47.5 50.' 
7 22.5 .... 26.2 31.0 32.8 34. • 37.0 

• 17.3 1S.7 20.1 23.7 25.1 20.7 28.3 

• 13.6 14.7 HI.9 18.7 19.5 21.1 22.4 
10 11.0 11,9 12.9 15.2 10.1 17.1 IS.1 

11 •. 1 ••• 10.6 12.5 13.3 14.1 15.0 
12 7.7 •. 3 ••• 10.5 11.1 11.9 12.6 
13 ••• 7.1 7 .• •. 0 • •• 10.1 10.7 .. ••• •. 1 ••• 7.7 8.' 8.7 • •• 
" ----.:0 5.3 -;;:r •. 7 7.1 7 .• 8.1 

1. 4.3 4.7 '.0 ••• • •• •. 7 7.1 
17 •. 8 4.l U 5:"2" 6T &":i) ----a:a 
1. ••• 3.7 4.0 4.7 '.0 '.3 • •• I. •. 1 3.3 • •• 4.. 4.. 4.7 '.0 
20 2,8 3.0 3.' •. 8 4.0 4.. ... .. ••• 2,7 ••• 3.' ••• ••• 4.l 
22 ••• ••• 2.7 3.1 3.3 3.' 3.7 
2. '.1 '.3 2.' ••• 3.0 3.2 • •• 04 I .• '.1 2.2 ••• 2 .• •. 0 '.1 
2. 1.8 I .• 2.1 ••• ••• '.7 • •• 
2. 1.. 1.8 1.. 2.' 2.' 2.' 2,7 
27 I.' 1.. 1.8 2.1 ••• '.3 ••• 28 I .' 1.. 1.. 1 .• '.0 '.2 '.3 
2. I .• 1.4 1.. 1.8 1 .• '.0 • •• 

For .pad'le abo¥<: the 05011«1 li .... 1M oaIo 101'" ':0. bo'Itdi::" .~ crute< than 
tho oak kNods w.b .rI':t.int" ... up!ained Oft I!"CC' ~ to U iDe ... In. 

For ~qf: below ' • ba..,- Ii .... 'he d.ft.c:oi_ will be IfUtet than the 
allowable i_i, • t::tomJ coain" - .II. """~ . 

Spad.ocs 10..... • i .. ' .... i'i .. ofloa iOI may be obtai ... d f,olll ,h_ i" tablu .. 
1,,110": 

. I"te",ity of 100dlni from 1.I.ble . kequ\mJ "pacl" .. - - New ~f Ioadl~ X Computed.pad".r""", table . 

~ 
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•• OAMBRIA. STEEL • 

SPAQING OF OAMBRIA I-BEAMS FOR UN!· 

! 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, centcr to oxnlcr of neams. 
Muimum 6brc lireu 16000 poWHls per lquarc inch. 

, 
-- STANDARD X-BEAlYIB.. 

>0- 9 Inch No. B 29 . 10 Inch No. B 33. . -" ., •• .0 s. •• so S. 40 .. lb •• lb •• lb • • lb •• lb •• lb •• lb •• lb •• --I---------------• 31.5 34.1 37.7 41.4 .... .... . ... . ... 
• . ~. 26.9 29.8 32.7 .... .... .... . ... 

10 20.1 21.8 ~1 26.5 26.0 28.8 31.2 33.9 

11 16.6 18.0 20.0 21.9 21.5 23.7 25.S 28.0 
12 1~0 lIB 16.8 18.4 11'-1 19.9 21.7 23.5 
13 U.9 I ... 1 ... 3 15.7 15.4 16.9 18.15 20.0 
14 10.3 11.1 12.3 13.5 13.3 14.. 15.9 17.3 
10 ••• •. 7 10.7 U.S 11.6 12.7 13.9 15.0 

16 7 .• ". 6.' 10.4 10.2 11.2 12.2 13.2 
17 7.0 7.' ••• •. 2 •. 0 ••• 10.8 11.7 
1. 6.2 •. 7 7.' ••• •. 0 ••• ..6 10.4 
1. 6.6 (f.(j"' 6.7 --,:a 7.2 7 .• 8.7 • •• 20 '.0 ••• 6.0 6.6 6.' 7.2 I.....!:!.. ". 
21 ... 6 .... ••• 6.0 ••• 6., 7.1 7.7 
22 ... 2 .... ,.0 ••• ••• ••• • •• 7.0 
23 3 .• 4.1 4.6 '.0 .... • •• • •• 6.' 
2' 3.' 3 .• 4.2 4.6 .... 5.0 ... • •• 25 3.2 3.' 3 .• ... 2 4.2 .... '.0 • •• 
26 3.0 3.2 3.6 3 .• 3 .• 4.2 4.6 '.0 
27 ... 3.0 3.3 3.6 3.6 3 .• 4.3 4.6 
2. .. 6 ... 3.1 3.' 3.3 3.7 ... 0 ...3 
2. ... 2.6 2 .• 3.2 3.1 3.' 3.7 ... 0 
30 2.2 2.. 2.7 2 .• 2 .• 3.2 3 .• 3.8 

31 2.1 2.3 2.' 2 .• 2.7 3.0 3.3 3.' 
32 .... . ... .... .... 2.' 2 .• 3.1 3.3 
33 .... ... . .. . ... 2.' 2.6 2 .• 3.1 

For .~lftfo below .he huyy II ...... he .J.O.."lono ... m be ,reater dun ,h. 
allo •• ble " .. it 0< C'r',.Kd cellinI:' -,Jh I"",". 

SpoOCiDp r",.,. e. '",u."k. of 10 Ln& """t be obtained from ,h_ iD ,.bla .. 
(0110 .... : 

. lD, ... i<y..r~illC(r_ 'abie . 
Roqu'.ed IpK"'C " N~,. iat.ml.t 011000<11,..-: X C-puted .poe.", &0. table . 

... 



CA.MBRIA STEEL. " 
SPAOING OF OAMBRIA I·BEAMS FOR UNI. 

, FORM LOAD OF 100 LBS. PER 
SQUARE FOOT. 

Proper di stan~ in fee t. center to center of Beams. 
Maximum li bre stress 16000 pounds per squa.re inch. 

-- STANDARD SPECIAL - I-BEAM. X-BEAM. ..... 12 Inch No. B 41 . 12 Inch No. B 10.5. .... 
;. 31.6 •• 40 40 .. .0 " . ?a-

lb • . lb • . l b •. Ibl . 1bs . Ibs . Ib l . 

38.4 40.6 4 3.7 47.8 60.8 63.9 67.1 

11 31.7 33.6 36.1 39.6 42.0 44.6 47.2 

" 
26.6 28.2 30.' 33.2 35.3 37.5 39.6 

13 22.7 .. 0 25.9 28.3 30.1 31.9 33.8 

" 
19.6 20.7 22.3 ... 26.9 27.6 29.1 

15 17.1 18.0 19.4 21.3 22.6 .. 0 25.4 

• 
16 15.0 16.9 17.1 18.7 19.8 21.1 22.3 
17 13.3 14.0 16.1 16.6 17.6 18.7 19.7 
1. 11.8 12.6 13.6 14.. 15.7 16.6 17.6 
1. 10.6 11.2 12.1 13.2 14.1 14.. 16.8 
.0 •. 6 10.1 10.9 12.0 12.7 13.6 14.. 

., •. 7 ••• ••• 10.8 11.6 12.2 12.9 
22 7 .• ••• ..0 ••• 10.5 11.1 11.8 
23 7.3 7.7 8.' 9.0 9 .• 10.2 10.8 , .. •. 7 7.0 7 .• ••• ••• • •• ••• 
25 (f.l 6:6 ----r.o- -rr:r -s:r- ---s:a --o.r .. '.7 •. 0 ••• 7.1 7.' •. 0 ••• 
• 7 ••• ••• ..0 • •• 7.0 7.' 7 .• .. 4.. ••• ••• ..1 ••• • •• 7.3 .. 4.. "-8 ••• '.7 ..0 •. 4 6 .• 
30 '.3 4.. 4.9 '.3 5 .• ..0 •. 3 . , 4.0 ••• 4.. '.0 '.3 ••• ••• •• 3.7 4.0 4.3 4.7 '.0 '.3 ••• 
.3 3.5 3.7 4.0 4.4 4.7 5.0 5.' 
M 3.3 3.' 3 .• 4.1 4.. 4.7 4.. .. 3.1 3.3 3 .• ... 4.1 4.4 4.7 

3B 3.0 3.1 3.' 3.7 3 .• ••• 4.4 
,"or "t",:;'Dt,. bolo ... he hea.y l,nea ,h. ddkctlo .. will bo , k a'e • • Io.an . b. 

rJlo ..... blc ,mi. ~ .... e.-cd ctiJiDp _ ... pan. 
Spa<:inp for 01 er In ..... i', .. ofl"'~'<lII ",ay bo owlned fro .. ," _ in 'abl .... 

1>110 ..... : 
. . In,en",yofloadiDlfro", ,abl. . 

Ihquued 'paClnC _ N .--.-, ....,,- X c..",pu,ed ' ""ClnC from •• ble. 
OW Intensity 0 TIJI" 

~ 



• 0 OAXBBIA 8TIl:tL . 

SPACING OF OAMBRIA. I-BEA14B FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet. center 10 eenter of Beams. 
"'aximlllQ fibre stress 18000 pollnds per squ.are inch. 

STANDARD X-SEAM. -""-.. - 16 Inch No. B Ilia, -.- - I ;, .. 4' •• " 6. .. lb •. Ibs. lb • . Ibs . , .... 
-- -

10 62.S .... 6S.8 72.7 76.6 

11 61.9 63.6 1S6.S 80.1 63.3 
1. 43.6 "'.0 47.7 00.' .3.2 
13 37.2 38.4 40.7 " .0 " .3 
1. 32.0 33.1 StU 37.1 39.1 
16 27.9 28.8 30.6 32.3 340 

16 ... 25.a 20.9 28.4- .... . 
17 21.7 22.4 23.8 25.1 26.6 
1. 19.4 20.0 21.2 22.4 23.6 
1. 17.4 18.0 19.0 20.1 21.2 
.0 16.7 16.2 17.2 IS.2 19.1 . , 14. • 14.7 16.0 18.1S 17.4 
22 13.0 13.4 14.. 16.0 15.8 
.3 11.9 12.3 13.0 13.7 14., •• 10.9 11.3 11.9 12.0 13.3 •• 10.1 10.4 11.0 U.S 12.3 . 
26 •. 3 •. 6 10.2 10.8 11.3 
.7 •. 6 ••• ••• 10.0 10. • •• •. 0 8.3 ••• •. 3 ••• •• 7.' 7.7 . .2 •. 6 • . 1 
30 7.0 7.' 7.6 •. 1 6.' 

31 6.' 6.7 7.' 7.6 •. 0 
32 • . 1 6.3 6.7 7.1 7.' 
33 ••• 6.0 6.3 6.7 7.0 
34 ••• '.6 • •• 6.3 6.6 .. '.1 '.3 '.6 • •• 6.3 

36 ... '.0 6.3 ' .6 ••• 
For "et belo ... he hca"J liI,a 1M dcfIooaiou will be lrule. ,""" .M 

aI\ow:oble ,.i, • tha.1uter ... orilinp ~h .pan. 
Spaciav foro lo ....... ios of ;'111 ma, be <>bullied r ..... , bose 10 labia ... 

ronow.: 
10000000.yolIoNlDI ' ..... uoblc 

R«julrcd l pod"" - ~io~";'J o,~ X C-pulC<i.".dnc (""", table . 

.. 



CAMBRIA STEEL. •• 
sPAOING OF OAMBRIA. I -BEAMS FOR UNI-

FORM LOAD OF 100 LBS. PER 
SQUARE FOOT. 

Proper distance in feet, center to center or Beanu. 
Maximum fib~ strus 16000 pound, per lIquare inch. - SPECXAL X~BEAM_ -- 15 Inch No, B 109. .-• 6 • 6. 7. " 8. .. lb • • Ibs. Ib~ . lb • • lb • • 

10 86.6 90.6 94,4 98.3 102.2 

11 71.6 74.8 7S.0 S1.2 94.. .. 80.1 62.S 65.6 88.. 71.0 

" 51.3 53.6 55.9 58.2 80.' 
14 44.2 46.2 4S.2 50.2 62.2 
16 3S.5 40.2 41.9 43.7 46." 
16 33.S 35.3 36.9 3S.4 39.9 
17 30.0 31.3 32.7 34.0 35.4 
19 26.7 27.9 29.1 30.' 31.6 
19 ... 0 25.1 26.1 27.2 2S.3 

'"' 21.7 22.6 23.6 ... 6 25.6 

., 19.6 20.5 21.4 22.3 23.2 
'2 17.9 IS.7 19.5 20.3 21.1 

•• 16.4 17.1 17.S IS.6 19.3 .. 15.0 15.7 16.4 17.1 17.7 .. 13.9 14.. 15.1 15.7 16.4 

'8 12.S 13.4 14.0 14.5 15.1 
.7 11.9 12.4 12.9 13.5 14.0 
.9 11.0 11.5 12.0 12.5 13.0 .. 10.3 1O.S 11.2 11.7 12.2 
30 9.6 10.1 10.6 10.9 11.4 ., 9.0 9.' 9.8 10.2 10.6 

•• 8.' 8.8 9.2 9.8 10.0 
3. 8.0 8 .• 8.7 9.0 9.' 
M 7.' 7.8 8.' 8.' 8.8 
36 7.1 7.' 7.7 8.0 8.' 

.6 8.7 7.0 7.3 7.8 7.9 
For "r.cinro bolo .. the h .... y lin" the ddeclionl will be , ••• ••• th. n the 

olIow.hle imi t 0. tlas.cred ceilingo - ,r.,lpan. 
Spacinp for o. er iDten$l. i"" on "" in, may bo obtained from th .... ln tabl ....... 

l1olio ... " 
i ntO'n$I'yofloadh>& f", ... tablt , 

R~.ured .paci"l - N ... int.,...lty of loadi", X Compu tedspac,nl fro ... I_bl. , 



r .00 CAMBRIA STEEL . 

SPAOING OF OAMBRIA I -BEAMS FOR UNI. 
FORM LOAD OF 100 L BS. PER 

SQUARE FOOT. 
Proper distance in feet, ~nter to center of Beams. 
Maximum 6bre stress 16000 pounds per square inch. ..... SPECIAL J:~J3IEAM_ 

w_ 
15 Inch No. B 113 . . -u • 0 •• 60 •• 100 

'a lb •• lb • . Ibs . lb • • lb • • 

10 112.2 116.0 120.0 123.9 127.8 

11 92.S 95.9 ".1 102.4 105.6 
12 77.9 80.6 83.3 86.0 88.7 
13 66.4 68.7 71.0 73.3 75.6 
I. 57.a 59.2 6 1.2 63.2 85 .2 

" .... 51.6 53.3 65.1 56.S 

16 43.8 45.3 46.9 46.' 49.9 
17 38.S 40.2 41.5 42 .• <14.2 
16 34.6 35.S 37.0 38.2 39.4 
1. 31.1 32.1 33.2 34.3 35.4 
20 28.1 29.0 30.0 31.0 3 l.9 

21 25.4 26.3 27.2 2S.1 29.0 
22 23.2 24.0 24.6 25.6 26.4 
23 21.2 21.9 22.7 23.4 24.2 
24 19.5 20.1 20.8 21.5 22.2 
2' I B.O 18.6 19.2 19.5 20.4 

26 16.6 17.2 17.7 18.3 18.9 
27 15.4 15.9 16.5 17.0 17.5 
26 14.3 14.6 15.3 15.8 16.3 
2. 13.3 13.8 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 •. 7 10.0 10.4 10.7 11.1 
3. •. 2 ••• ..8 10.1 10.4 

36 8.7 •. 0 •. 3 •. 6 9 .• 
Yor .~.dn&. below the heawy lina the deft ""' i""" will be &,.."te, than the 

allowable iml' for ~astere<l Otili"l:' - Jb <p.o.n, 
Spac!pCS for ot n inoo .. sh-i.,. ofl .... inK may be obtained from those In tabl .. as 

foll_. : 
Intcnoity ofl .... din& f",,,, table • 

R"Iuired ' pad", - New in,.noity of ICIOO<Iinil X COl1lputed <l'.ci n& f",m ,able. 



OAll[BlUA STEEL. 

sPAOING OF OAMBRIA I-BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in 
Maxinlllm 6b~ 

.. 
lb,. •• lbe. 

70 
lb,. •• lb,. 

Beam •. 
inch . 

70 71S 
I~. lb,. 

10 94.8 99.S 

11 
11 
18 
I' 18 

18 
17 
18 

~ 
II .. .. .. .. .. 
rI .. .. 
SO 

77.9 .... 
M.B 
".1 
41.9 

82.5 
69.3 
59.0 
OO.S 
44.3 

36.S 39.0 
32.6 34.5 
29.1 30.8 
26.1 27.0 
23.6 2ol.9 

21.4 22.6 
19.6 20.6 
17.8 18.9 
16.4 17.3 
15.1 10.0 

13.9 14.8 
12..9 13.7 
12.0 12.7 
11.2 11.9 
10.5 11.1 

86.3 
72.6 
61.8 
53.3 .... 
40.8 
36.2 
32.2 
28.9 
26.1 

23.7 
21.6 
19.7 
18.1 
16.7 

15 .. 
14.3 
13.3 
12.4 
11.6 

90.' 
75.8 
64.6 
55.7 "'0 
42.6 
37.8 
33.7 
30.' 
27.3 

24.8 
22.6 
20.6 
19.0 
17.5 

16.2 
15.0 
13.9 
13.0 
12.1 

".7 
43.2 
28.0 
34.6 
31.2 

28.3 
21S.8 
23.6 
21.7 
20.0 

18.5 
17.1 
115.0 
14.8 
13.9 

90.' 
17.0 
08.4 
57.S 

6O.S 62.0 
46.0 46.S 
40.2 41.8 
36.0 37.5 
32.5 33.8 

29.6 30.7 
26.9 28.0 
24.6 25.6 
22.6 23.5 
20.8 21.7 

19.2 20.0 
17.8 18.6 
16.6 17.3 
Ui.6 16.1 
14.6 15.0 

9.8 10.4 10.9 11.4 13.0 13.6 14.1 
9.2 9.7 10,2 10.7 12,2 12.7 13.2 
8.7 9.2 0.0 10.0 11.6 11.9 12.4 
8.2 8.6 0.0 0.4 10.8 11.3 11.7 
7.7 8.1 8.5 8.9 10.2 10.6 11.0 

7.3 

.... ""*'- t.o- tlooK ID tabl .... 

l ateDait)'olloodUtti: f..- W>Iio • 
• pod", - Ne. bn ....... )' ollQ;ljj"l X C-puttd "'*""'1 fro .. table. 



[ .. OA..KBRIA STEEL. 

SPAOING OF OAMBRIA I-BEAMS FOR UN! 
FORM LOAD OF 100 LBB. PER 

SQUARE FOOT. 

Proper di$lance in feet . cente r to tenter or Beams. 
Muimum fibre I trep 16 000 pounds per tquare inch. - SPECIAL X-BEAM. -- 20 Inch 1l o. B 121. --• eo e. oo •• [ 00 .... lb, . lb •• ,,- lb •• lb , . 

- -10 150.4 100.9 166.1 171.4 176.6 

11 129.3 133.0 137.3 141.0 1411.9 
12 lOS.6 111.7 115.4 llO.O 122.6 
13 92.5 96.2 98.3 101.4 lOU .. 79.8 82.1 8<-8 87.4 90.1 
I, 69.5 71.6 73.8 76.2 78.5 

18 61.1 62.0 .... 66 .• 89.0 
17 .4.1 66.7 57.6 69.3 61.1 
18 48.3 49.7 51.3 52.9 54.. 
1. 43.3 44.6 46.0 47.6 48.9 
20 39.1 40.2 41.5 42.8 " 4.1 

21 35.5 36.6 37.7 38.0 40 .• 
22 32.3 33.2 34.3 36.4 36.5 
23 29.6 30." 31.4 32.4 33.4 
24 27.2 27.9 28.8 29.8 30.7 
2, 25.0 20.7 26.6 27.4 28.3 

26 23.1 23.8 24.6 26.4 26.1 
27 21.5 22.1 22.8 23.5 24.2 
28 19.9 20.5 21.2 21.9 22.5 
2. 1S.6 19.1 19.8 20." 21 .0 
30 17 .• 17.9 18.6 10.0 19.6 

31 16.3 16.7 17.3 17.8 18.4 
32 15.3 15.7 16.2 16.7 17.2 
33 14.4 14.8 15.3 15.7 16.2 
54 13.6 13.9 14." 14.8 15.3 
3, 12.B 13.1 13.6 14.0 14.4 

36 12.1 12.4 12.8 13.2 13.6 

Spad"&liOr ",,- mter'llltl .. oflOlodiJoa mo., boo obu.IDed (..,.. U-C bo tables .. 
folloWs; 
R Iftd . I lItClllltyorl0adb0cftom tabJcx Com d . rrc... bIo 

.... ~ IpacuIC - Re .. 1-..11,. Cii"~ pille IpKUIII ta. 

~ 



CA.MBBIA IfTEEL. ' 08 

spAOING OF OAMBRIA I BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper disu~ in feet. ct nter to ~nter of Beams. 
MlUimum fibre Sire$! 16000 pounds per sqlJ.llrt inch. -- STANDARD :I-BEAM. - 24 Inch No. B 89. - .0 •• 90 •• 000 0 ... lb •• lb •• ..... lb • • lb • • 

.' 
-10 185.6 192.7 .... ~~.~:~ ... 201>.2 211.5 

II 153.3 169.3 164.4 169.6 174.8 

I' 128.8 "'iS3:S'-- 138.2 142.5 146.9 
13 109.8 114.0 117.7 121.4 125.2 .. 94.7 98.3 101.6 104.7 107.9 

I" ..··8:3:6··· 85.6 88.' 91.2 94.0 

18 72.5 76.3 77.7 50.' 82.6 
17 64.2 66.7 68.8 71.0 73.2 
18 57.3 59.5 61.4 63.3 65.3 
lD 51.4. 63.4 65.1 56.9 5S.6 

"" .... 48.2 49.7 51.3 52.9 

21 42.1 43.7 45.1 46.6 48.0 .. 38.3 39.8 4.1.1 .... 43.7 .. 36.1 36.4 37.6 38.8 40.0 .. 32.2 33.5 ... 36.6 36.7 .. 29.7 30.8 31.S 32.8 33.8 .. 27.4. 28.5 29.4. 80.4. 3 1.3 
27 25.5 26.4 27.3 28.2 29.0 
OS 23.7 246 2M 26.2 Z7.0 .. 22.1 22.9 23.7 24 • 26.' 
80 20.6 21.4 22.1 22.8 23.5 

81 19.3 20.1 20.7 2L4 22.0 
8' 1S.1 18.8 19.4 20.0 20.7 .. 17.0 17.7 18.3 1S.S 19.4 .. 16.0 16.7 17.2 17.8 18.3 .. 15.1 15.7 16.2 16.8 17.3 

86 14.3 14.9 15.4. 16.8 16.3 
I -' Yor ,,,,,c'''tr, abo"" Ih. dOlled Ii ..... ,h .... r. LOIidI tor &I>dJ"I .... "' .. Ier 'haa 
.. oar.loo.do r.reb CriPpU~, as u plalno:d on 1:':"64 to I56lacluol"". 

S~in&1 r". o,hcr la, .... i, .. or I0;0<I1 .. , lIIay obtained rrom IbON In tabl .. as .. _: 
Tal ...... ' ... ot lorodil>c r ...... table 

a.q1L1red .""elre - l' ollotrdl X CoaIp.""'" 'podn, r,,,,,, cabk. ... n.ea&Lty III 

... 



1 
>0, CAMBRIA STEEL . 

MAXIMUM BENDING MOMENTS IN FOOT 
POUNDS FOR OAMBRIA I-BEAMS, 

Ilali.··iODtii hlim .. 1adi>f ..... .... "q~\ 
.... .... "' . WeicH ._-

'p. • .. --.. ..... .... • .' - ,...,PouU, -
'". ..... ..c ..... no • ... .... ,~ ."" ''" . - .... .- -. ___ IUOOIbt. IZ!.OI) lbo. ___ IUlO lbo. IUOOI, 

I~,~ ~!:a, ~ 1""- .... per ".IL ,.. s,.~ 

• 5 3 ,., 2270 1770 .1Ii> t2 " 67470 62710 .. .. .. "'10 IBBO .. .. 
" 71330 "7>1 .. .. 7.5 "'" 1980 

'" 15 " 78530 6tS50 • • , 7.5 '000 ",. .. .. 
" 81070 63330 .. .. .. roo 3330 .. .. 
" ""'" 57190 .. .. '.5 "" "40 .. .. 
" 90800 -.. .. 10.5 '800 3750 .. .. 60 .",. "110 

BI' 5 9.75 6<00 5000 '10' " OJ 108270 "'" .. .. 12.25 """ "" 
.. .. Il5 113070 88330 .. .. 14.75 8130 6350 .. .. 

" 110000 .2190 .. .. 75 '''''' ."", 
Bl7 5 12.25 9730 7600 .. .. OJ 127130 "'" .. .. 14.75 tOOiO 11330 

• ;,
1 

.. 17.25 11600 "'" BII3 15 OJ 140270 1-.. .. 85 1<5070 113330 
7 " 13870 """ .. .. 

I 00 150000 117190 .. .. 17.5 1<330 11670 .. .. 95 15<800 '''. '0 .. .. 20 16130 12600 .. .. 100 159730 121110 

'" • I IB 111330 '''00 .55 IB " 117870 "..., .. .. 2<l." '0000 "'" .. .. 60 1%4670 97 • ., .. .. "-75 ,,,,. 16670 .. .. Il5 "0630 101980 .. .. "." '"'' tTllO .. .. 
" "552<) ,-

". • 21 '""., 1- '73 20 55 15_ 121880 .. .. 25 moo 21250 .. .. 
" 162670 12"", .. .. ., 

"1" 235<0 .. .. 75 ,- 182190 .. .. 35 33070 25830 

. 33 10 25 """ "". 8121 " OJ 196470 152710 .. .. 85 ","00 157190 .. .. ,. .,,'" "'" .. .. 00 ""'" 162290 .. .. 35 ''''. ..,. .. .. 95 21t270 167400 .. .. 40 '2'" ,.," .. .. 100 220800 1725IiO . ., t2 I 81.5 .0000 ""'" '89 21 OJ 281970 181150 .. .. 35 -""" .. .. 40 5<570 42710 
.. .. 85 21093<l 1B8230 

I 
.. .. 00 2!B97O 1-

" 05 t2 " 59730 ' 6670 .. .. 95 ""'" ... " .. .. .. 631" 
,,,,., .. .. 100 264400 200500 



CAMBRIA STEEL. 00' - :MAXIMUM BENDING MOMENTS IN FOOT 
pOUNDS FOR OAMBRIA OHANNELS. 

I - ... ........... .... 1lWa ... IoMiac 
... "'., -. - ...oicIol _ ..... _ -• ,-- .- • .... -.- '" ... - ::.. ftln I Flirt ... -
"" I'IIn I Fin -. - '" -- .... '" .... -

II~ 
11000 1110. IUOO 1M. 

_ ...... 11000 11II.12~ 1111. ...... ,.. ".1 .. ,.. st. IA. ,.. ... _ ,.. ... 1 .. 1,..".1 .. 

I --

" 
, , 1470 "" "" 

, 18.76 1.(670 11.(60 , 1600 1250 .. " 2U6 15'10 12400 

" 
.. , 1870 " .. C29 , 1U, " .. 10010 

" 
, , ... "" 19 .. " " " 15070 11770 

" " ... 1l8OO " .. " " .. 101IIII ",.. 
" 

.. , ... 0110 ,,,. " " .. .... "3" 
,II , .. , .. " .. '" 10 " 17870 1"'" 
" 

, 4610 "" .. " .. .... 1_ 

" 
.. t!.li ... " .. .. .. .. 24'" 189<0 

" .. .. "'" 21.(60 

'" 
, , 57" , ... .. " " 3Il8OO 24'" .. .. 10.5 ,." 5210 

" " " 7730 OlIO '" " 20.5 "'" "'" .. 15.5 ,." 87/0 .. .. .. " .. .... .. " " "'" "'" "1 
, 9.75 01IIII 6250 ,. " " S9II70 31150 

" " 12.25 ... "00 .. " " ''''' 34170 

" .. 14.76 10400 "01 
" " 17.26 11470 89<0 CbS " " """ '3'" 
" " 19.76 "'" ... .. 

" """ ..... 
" " " '1730 , .... 

'" 
, 1t.2i 1111100 11«0 " " " """ """ " " 13.76 1 .... 9380 " " " "o. "'" " .... 18330 1_ .. .. 

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



106 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 
square inch and include weight of angle. 

Distance belween 

supports in 

rool. 

Section No. A 11. 
tt" x H" 

__ k_'I_~~~ __ i_"_~ 
1.3 Ibs. 1.8 lb.. 2.4 lb.. 2.9 lb.. 3.4Ibs. 3.9 Ibs. 

______ I_-----'po-=r-=r-=I._ ~ ~ ~ ~ ~ 

2 
3 
4 
5 

6 
7 
8 
9 

Distanoo between 

supports in 

root. 

390 560 720 860 1010 1140 
260 370 480 580 670 760 
190 280 360 430 --r;oo- ~ 
~~~~ 400 460 

130 
110 
100 
90 

190 
160 
140 
120 

240 
200 
180 
160 

290 
250 
220 
190 

Section No. A 13. 
ti" X ti" 

340 
290 
250 
220 

380 
330 
290 
250 

~~~~~--!-"-
2 .2Ibs. 2.8 lb.. 3.4 lb.. 4.0Ibs. 4.6 lb.. 5.1 lb •. 

______ I_-Lpo=r-=fl=._ ~ ~ ~ ~ ~ 
2 
3 
4 
5 

6 
7 
8 
9 

10 

Distance between 

.upporls in 

reel. 

770 990 1200 1400 1600 1780 
510 660 800 940 1060 1190 
380 500 600 700 800 890 
310 400 480 ~ ~ 710 

260 
220 
190 
170 
150 

330 
280 
250 
220 
200 

400 
340 
300 
270 
240 

470 
400 
350 
310 
280 

Section No. A 15. 
2" x 2" 

530 
460 
400 
350 
320 

590 
510 
450 
400 
360 

~~~~~ __ t_"_ 
2.5 lb.. 3.2 lb.. 4.0 lb.. 4 .7 Ibs. 5.3 lb.. 6 .0 lb •. 

______ I_-'--po:;cr-=-fl:;c._ ~ ~ ~~ ~ 
2 
3 
4 
5 

6 
7 
8 
9 

10 

1020 1320 1600 1870 2130 2380 
680 880 1070 1250 1420 1590 
510 660 800 940 1070 1190 
~~~-12L~~ 

340 
290 
250 
230 
200 

440 
380 
330 
290 
260 

530 
460 
400 
360 
320 

620 
540 
470 
420 
370 

710 
610 
530 
470 
430 

790 
680 
600 
530 
480 

For safe loads below heavy lines the deflections will be greater than the allowable 
limit for plastered ceilings = rt-u span. 



~ 
CAKBBIA STEEL. '07 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA ANGLES. 

EQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO EITHER LEO. c:ft-SJ< 10*<10 below..., filUm! rot fibre Itr_ 0( 18000 powIdI_ 
oqaor.ro bleb and h,cllloH .. ,,;,,1.. of an,I". 

- Section No. A 41. 

- "- !i /l X !i" .-" lou I" 10" I" I." .. ... , ... 3.7 1_ ... ... 0.8 1. 6.1 1 ... 
1"' .., , 

-",' .. , --
• , .. , ... ... ~" "'" 8 "" nm ''''' 1610 , .... • .. .. , .. 

'"' n'" • '" '" ... ... no. 

• "" oro .. 8m ... 
i '" ... '" "" "" ... ... '" .. .. • '" "" ... ... ." ,. .. ... .. , ... .. 
" '" ." '" ... ... 
" '" "" '" ... ... 

. 
..... Section No. A 17 . - IW' ,. I!l" -- 10" __ 1_"-~ ~ ~ ~ N' ...... 3.\"jk 8.1 ... ti~ ~ 6..9 1111. 

I~ 
7.7 1k ... ... 

~ .. , -"'--"'-- -"'--"'-- -"'--"'--• 1$11) "00 ~" "" "'" .... "'" 8 "'" "'" m, ~" "" "" 
,... 

• ." woo ,,'" 1~1(I "" , .. " .. • GOO '" ''''' 1210 .... "" 1710 ; • '" "" ... 1010 noo ,,.. 
'"'' 7 .., am '" oro ... no. '''' • ~ ---..;-

~r; ~ ~roro • oro ." 670 1170 ... "" ,. ... ... 610 roo '" ;;0 &'iO 

" '" 8M ~m tIo5O ... "" "" ,. m '"' '" ... .. ... "' -
, .. oate 100 ... boLo- hnry IiBa ,be delleclioaa will be """~11wo obe aUowable 

... lOr pIut.red <cilinp _ .1- lpu>. , 

I... 



108 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 
square inch and include weight of angle. 

Section No. A 43. 
2£/1 X 2£/1 

Distanoo bel woon 

supports in 

fool. ~1_t_"_I~~~_!_I_' _ 
3 .4 Ib,. 4.5 Ibs. 5 .6 1bs. 6.6 Ibs. 7 .6 Ibs. 8.5 Ib,. 

______ I_...!pe-'-r..cfl.-'--~~ ~~~ 

2 1970 2570 3140 3700 4230 4740 
3 1310 1710 2090 2-160 2820 3160 
4 980 1280 1570 1850 2110 2370 
5 790 1030 1260 1480 1690 1900 

6 660 860 1050 1230 1410 1580 
7 560 730 900 1060 1210 1360 
8 490 640 ----,go- ~----rooo- ----rroo-
9 ----:mJ ---mo- 700 820 940 1050 

10 390 510 6,)() 740 850 950 

11 360 470 570 670 770 860 
12 330 430 520 620 710 790 

Distanoo Section No. A 19. 
betwoon 3/1 x 3/1 

supports t/l -{-r;" f' ~/I- 1/1 I / -r; /1 ~/I ti/l 
in fool 4.9 6.l ~ --s:a-~1 10.4 ll.5 12.5 

Ibs. Ibs. Ib,. Iii.. Ibs. Ib,. Ib,. Ibs. 
___ per fl. per fl. per fl. per fl. per fI. per fl. per fl per fl. 

2 3080 3770 4440 5000 5720 6320 6910 7480 
3 2050 2510 2960 3390 3810 4210 4610 4990 
4 1540 1890 2220 2540 2860 3160 3450 3740 
5 1230 1510 1780 2040 2290 2530 2760 2990 

6 1030 1260 1480 1700 1910 2110 2300 2490 
7 880 1080 1270 1450 1630 1810 1970 2140 
8 770 940 1110 1270 1430 1580 1730 1870 
9 (i8O 840 ---wo 1i3O l27Ol4lO l540 ~ 

10 620 750 890 1020 1140 1260 1380 1500 

11 560 690 810 930 1040 1150 1260 1360 
1 2 510 630 740 850 950 1050 1150 1250 

For safe loads below heavy lines the deflections will be greater than the allowable 
limit for plastered ceilings = rtu" span. 



CAlltBRIA STEEL. 109 

SAFE LOADS IN POUNDS UNIFOR:r.n. Y DIS
TRffiUTED FOR OAMBRIA ANGLES. 

-...-.-i .... 

• • • • 
• 
A • ,. 

11 

" ,. ,. 
" 16 

..... 

11 ,. 
13 
14 

" 

... '''' "'" ,,,. .. ,.., 
,~ 1010 

'" "" ... "" .. 

LEGS. 

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

'''' "'" , ... 1610 "'" , ... ,.., 
"'" "'" 

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

"00 .., "00 "'" 1310 , ... ""' 
,.., 



>10 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS~ 
TRIBUTED FOR OAMBRIA ANGLES. 

E QUAL LEGS. 
NEUTRAL AXI, PARALLEL. TO EITHER LEG. n 

Safe Io&<h below ..... .. ... <I lUll» poundI pu a-
~ ""'~ aDd I ... lude . 

_ .. -
--" ... 

• "'" " .. ''''' ",.. '''''' """ • .. " ... "'" " ... ,.,,, " .... • ~ro "" ~" .... """ lll~ • 6170 """ 
.,., 

"" "" "'" • "" , .. "" "" ... "'" i "'" , .. "" "" "'" ..., 
"'" "" '"' .... .. " ... • ~" 'no V .. ..'" .,,, 

"" 10 "'" 
,.. 

"" ~. 4110 . ". 

>1 
1. ,. ,. .. ,. 
Ii 

r.,.. oaIc Ioado below 1.e.uJ 11-. tIM: ddecdo ... will be ,ra.ler.!wI ,1M: allowablo 
li",iI; (or "",. tere<! cellinII' _ d. opaa. 



CAMBRIA STEEL. 111 

sAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO EITHER LEG. 

safe load. bel_ .re fll"..w for flbr. ....... of 18000 pound. pe1' n 
~.,an h.c~ and lnc:lude _la:b, or • ..,le. a-

Section No. A 27. 

6" x 6" 

t" h" ." ti" U" , I " 

For ... r" load. below bcuy !ina , he dcftec:donl .. ilI be rreat •• ' b .... tM .llowabl" 
Lilli, rOO" plut0«<4 ccilinp - wi .......... 



OAMBRIA. STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO EITHER LEG. 

St.r. l.-do bdow u. li",red rOt lib<-e ot"- 01 11Il00 _~dl per 
lqIIa,. I""" ... d ;""h.dc ".Il"h, oI .... Ic. 

Section No. A 35. 

8" x 8" 

.. ~ fll II" '" U" f" H" 
,.. /--1--1--1--1--1- 1--1--1--1--1-

• • 
e 
~ • '0 

" ,. ,. ,. ,. 
" >7 ,. ,. 
20 ., 
.2 
.3 

•• •• 
• e 
~i •• 30 

For .. rc Joado below _ry liMo ,he dcll.ect ...... ...;11 he ......... ,han ,he allo.nble 
U .. ic for pIaotCf"Od ceil ..... _ .... pu. 



OA.MBRIA STEEL. u. 
SAFE LOADS IN POUNDS UNIFORm. Y DIS

TRIBUTED FOR OAMBRIA ANGLES. 
UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO LONa LEO. n 
sJ. ~M""" ."" fillll'..Jfor fibH .. teMofI8 000 pound. II« ~ 
~ i ... udlnclude weiCbl or aDele. 

Section No. 21. Seotion No. A 123. 



... CAlIlBRIA STEEL . 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO LONG LEO. J Sal,1oads below.". 6pred ror 6bn: .. __ .,. l eooo J'OOiIDd. per 
~e IDeIl ...... include .. <i&ht of ..... le. 

-Section No. A 128. Section No. A 129. - --- - -21" x t I" lI" I( 2" .. -n, :lL £ :!L .r.. :lL N'I~ :!L .r.. N' --t:. ... a. u .~ 6.0 6.7 .. , u 6.0 6 .• .~ 'Ii:! I. INC. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. 
~ .. , .. , .. , ", . .. , .. , .. , .. , .., ... -• .. "" ... "00 "'" '''' ... ,.., n., "'" "" • .. .. .. .. ... ilO '" ,,,. "'" latO ' .. • .. ~...;. '" ... :411 ... ... '" 

,., " .. "" • """W 3ii) ....., ... ... "" "" .. IOU) -----• .. ... " . '" "" ...... 
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CAMBRIA STEEL. no 

• sAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBftIA ANGLES. 

UNEQUAL LEGS. 

NEUT RAL. AXIS PARAL. LEL TO LONG LEO. J sJ. Ioodo belo .... .., figu"'" for fit« .. .., .. <Ji 18000 poulWh per 
oqI1U0 inc b .nd include wc:it,:b, or"n,lo. 
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OAMBRIA STE EL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA ANGLES. 

2 • 4 • 
6 

~ 
• >0 

" >2 ,. 
14 

b1f.~ 

• • 4 • 
6 
7 • • 1. 
" " ,. 14 

'" ... .. ... 

UNEQUAL LEGS. 
NEUTRAL 

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

IOU) 

"" 

TO LONG LEO. 
18000 pound_ peT 

1810 ,,~ "'" "'" 
,,,, 1<00 

1110 '''' "" ''''' n~ "'" 

1 8 .3 , .. .. , 

, .. mo 

'"" "" ,,., 1470 

'''' ... 
allowable 



OAMBRIA STEEL. 

sA-FE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA ANGLES. 

i • • : 
10 

II .. I. 
" 

II 
'S 18 ,. 

UNE QUAL LEGS. 
NEUTRAL AXIS PAR .... LLEL TO LONG LEO. 

otruo 0116000 J'O<II>'b~~-=-i~~i!= 

M) IUO 

"" "'" "'" 000 7$) 890 

.., 
800 .. 
'nO 

1310 

"" 1110 

"'" 

Hitl , .. 
'''' »00 

,m 
.. w , .. 
'''' 

Section No. A 133. 
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»00 
IOU) 

'" .. "" 1110 

"'" .. 

"" , .. 
' 000 

"" 

, .. 
, .. 
'"' »00 

"'" 

'''' 17'1(1 

"" "" 

, .. 
,.., 
"" "" »00 

for oafe Io-dt bo:Low hury ~nes '" denectlons will be (Tnt ... ,ban the .lLo •• bloo 
11m;. (or pluurcd ccilin,. _ ,~. lpout. 
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us CAMBRIA STEEL. -SAFE LOADS IN POUNDS UNIFORM!.. Y DIS· 
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. I 
NEUTRAL AXIS PARALLEL TO LONG LEG. 

d-S • .rc 10..1. bolow . ... lipted for fibre "IUI of 16000 poundt p .. 
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CA.lilBRlA STEEL. ". 

sAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA A NGLES. 

UNEQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO LONG LEO. d-SaM load. MIow .... 6gured ror fib<.. OU"UI of 16000 pound. pcr 

........ IIIC~ and lncludeweia:h' "h.."lc. 

Section No. A 135. -"- 5":r. t tl -" I" N' I" 10" I" ~ .. 11.0 1. 12.8 1k 14.& 1 ... 16.2 1 ... 1_~ft.1M. 19.6rM. , 
~ ~ ~ ~ - • "'" ... ,- "''''' '''''' .. ,., 

• "" . ., '"" ... "" ~;o 

• " .. ~" "'" """ 
.,,, " .. • ""' .." "'" - ,m "oo 

• '"" "" ... .... ~" 
.,., 

7 "'" ZOO "'00 .... ... "00 • ... ~" zoo .,,, 
"'" ... • "'" "'" ." "., "" .... ,. '''' , .. "m ~" "'" "" 

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

" 
.....,..,. ........-~ ~ """""iijO ...,..,..-

13 'm , ... ''''' .. ro .... ~" 14 "00 ,,. >000 1720 , ... "'"' " "'" 
,,. 

"'" 1610 mo 1910 

18 '''"' ,m ..., 
"" 

, ... "" 
Section No. A. 105. - 6" x Ii" -!/-: E i" . k I" ..H: 1'/ tI" in ti" I " .... ... 11.7 18.6 16.8 17.1 Ts:9 20.6 22.4 1 24.0 m a7.312s:9 .... ~ ~ 1M. ~ I.. 1M. I... ~ 1M. 1M. 1M. ,.n. .... n. ,..11. ,...1\. ,...1\. ,...n. ,...11. pern. ,..1\. ,..1\. ,..11. --------- .------- ------

• . ,,' "ro ""' .... ,,,.,, "''' '''00 " ... .... '''''' ... oo • ..., 
"" "'" g .... ,.., oom "'" "" " .. 10010 • ... om ",. MOO '''' ... .... ... "'" "" • ,.. "'" ~ "" "" .... "" 

,,., ... """ " .. 
• " .. "'" "'" "'" ...", r. .. "'" "" ... ... " .. 7 , .. " .. , ... ",. ..., .,,, .... r.oo .... .. " ~ .. • '''' 1M "ro - "'" 

.,,, .... "" 
..., .... "" • " .. , .. ... "00 ... ... "'" ""' .", = .... ,. 

..!!!!. .lli1. ''''' , .. rom "'" -""l. .2!'!!. "" "" .... 
" n .. "'" ''''' 1710 '800 "'" = "., .,,, .,., 

~" .. ''''' " .. "'" >0 .. "" .. m ."" ""' "" ~" "'" 18 1010 n" 1310 "" , .. "" ... ,.., . ., "" "'" 18 •• ,.., 
"" "" 

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

r ... oafc ,-'- below heavy 1;_ ,I>c ckllec ......... iU be ......... ,M ... he aLIow.ba.. 
... rOO" pIaocued uiliap - . l.lpan. 



120 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR QAMBRIA ANGLES. 

11 
12 
1. 
1. 

" 16 

6 .., 
, 2190 

6 ' ' '' 9 1700 
10 lr..» 

LEG&. 
TO LONG LEO. 

111000 pound. per 

,.., 
"" ". 
2\10 , .. 



CAl!(BBIA 8TEEL. 

sAFE LOADS IN POUNDS UNIFORMLY DIS· 
rnmUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO SHORT LEG. 

w. .... dt bel""" arc fi&ured (0< fibre .. -. 0118000 pou.ndt p<r 

~.II."'" Inclol"" weicb. 01 .... 100. 

! • • 7 

• ,S 

" " 

• : • 
• 7 

• • ,. 
11 
For ar. I ... do bclcrw bcur Ii,," the d.ftec.io ... will be ,.ute. 'han Ih •• I:owablc 
~ (or plutered ceill..,. _ .i •• Il00 ... 



••• OAMBRIA STEEL . 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGs.. 

NEUTRAL AXIS PARALLEL TO SHORT LEO. 

Saf~ I""d. be"'wa,.., firUffil f".. ~b,.., ....... 0I16(1()O poundo 1"'; 
"'I .... ..., hocb • ...t iDclDdc welch. '" "dlLe. 

Section No. A 121. Seotion No. A 123. 

Section No. A 125. Seotion No. A 127. 

For...rc load. below b .. .., IiAeo the <klloctlomo will be tn_t ... lhanlbe .lIowobl< 
11 ... 1. (or plq<ued~ .. ~i"p _ d •• pan. 



CAMBRIA STEEL. ... 
SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGs.. d}-NEUTRAL AXIS PARALLEL TO SHORT LEO. 
SJo ~ be'- .... Ii .... red fotlibre SIr ... ~ 1(1000 _ncb per 
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, .. OAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNlFORML Y DI8~ 
TRIBUTED FOR OAMBRlA ANGLES. 

UNEQUAL LBGS. d 
NEUTRAL AXIS PARALLEL TO 'HORT LEO. 

Sale Ioado below.,., /iprcd (.,..libno _ all$OOO _lido per 
oq.....,..llICh .... d inch.de _ ... 101 0(_,,&10-. 

...... -
--" .. , 

• 3 • • 
• 7 • • '0 

" ,. 
" .. ,. ,. 
-
• 
~ • '0 

" , . .. ,. ,. 

,., .. "'" r,. .." "" om ,~ '" 570 '" "'" '" ... "" ... ... "" 

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

,. 
n. ,,., ,.., ,." '''' "" "'" U~ " .. , ... om , .. 
oro ,.., n .. , .. 1410 '.", .. 'M w. ,om "'" , .. ... ... , ... noo "'" "" 



CAMBRIA STEEL. , .. 
• sAFE LOADS m POUNDS UNIFORMLY DIS-

TRIBUTED FOR OAMBRIA ANGLES. 
UNEQUAL LEGS. d-

NEUTRAL AXIS PARALLEL TO SHORT LEG. 
Safe !ood. bcolo .. are Iiru..ed fo, fibre . 're" <Ii 16(1(1(1 poundo pt, 
,.. .. IDch aDd Include .. ei,1II <Ii an,le. 
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, .. OAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNlFORML Y DIS
TRIBUTED FOR OAMBRIA ANGLES. 

--.. 

" 

• • 4 , 
• 
~ • ,. 

11 

" " 

UNEQUAL LEGS
NEUTR .... L AXIS PARALLEL TO SHORT LEO. 

Ie 000 pound. pc. 



CAMBRIA STEEL. 127 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRmUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO SHORT LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. dl-

Section No. A 103. Distan"" --------=.=..::..::=..:~-=..:;.:;;7;:.:....=-=-=.:.....--------
between 511 x 3l" 

sup· -(?i/l ~/1 ;"4/1 l/l -f?i/l ~/1 tt/l :/1 H/I 1</1 H/I 
porls S.7 10.4 12.0 13.6 16.2 16.S IS.3 19.5 21.3 22.7 24.2 

in feel. lbs. !hs. lbs. lbs. lbs. lbs. lbs. lbs. lb.. lb.. lb •. 
__ per fl perfl. per fl perfl. per fl. per fl. per fl. perfl. per fl. per fl. per r,. 

2 10320 12240 14100 15930 17ilO 194,'iO 21150 22810 24440 26030 27590 
3 6880 8160 9400 10620 11810 12970 14100 15210 16290 17350 18400 
4 5160 6120 7050 7960 8850 9720 10570 11410 12220 13020 13800 
6 4130 4890 5640 6370 7080 7780 8460 9120 9780 10410 11040 

6 3440 4080 4700 5310 5900 6480 7050 7600 8150 8680 9200 
7 2950 3500 4030 4550 5080 5560 6(),tO 6520 6980 7440 7880 
S 2580 3060 3530 3980 4430 4860 5290 5700 6110 6510 6900 
9 2290 2720 3130 S540 3940 4320 4700 5070 5430 5780 6130 

10 2060 2450 2820 3190 S540 8890 4230 4560 4890 5210 5520 

11 1880 2220 2580 2900 3220 S540 3350 4150 4440 47301 5020 
12 1720 2040 2350 2650 2950 3240 8520 3800 4070 4340 4600 
13 1590 1880 2170 2450 2720 2990 8250 8510 3760 '4000"4240 
14 ""TI7o l750 lmO 2280 2530 2780 ""'3ii2li '3200 3400 3720 3940 
16 1380 1680 1880 2120 2360 2590 2820 3040 3260 3470 3680 

16 1290 1530 1760 1990 2210 2430 2640 2350 3050 8250 34ij(l 
17 1210 1440 1680 1870 2080 2290 2490 2680 2880 3060 ~ 
IS 1150 1380 1570 1770 1970 2160 2350 2580 2720 2890 3070 

Distan"" ilolw .. n 
supports in 

r .. l. 

Section No. A 135. 
5/1 X 4/1 

__ i_/I_ ~ __ ~/_'_ ~ __ i_/I_~ 
11.0Ibs. 12.Slbs. 14.6Ibs. 16.2Ibs. 17.Slbs. 19.6 lb •. 

___ -'-__ I_-'-p_·r_rl_. _~ ~~~~ 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IS 

12500 14410 16280 18100 19880 21620 
8330 9610 10850 12070 13250 14420 
6250 7200 8140 9000 9940 10810 
5000 5760 6510 7240 7950 8650 
4170 4800 5430 -6030 6630 7210 
8570 4120 4650 5170 5680 6180 
3120 3600 4070 4520 4970 5410 
2780 3200 3620 4020 4420 4810 
2500 2880 3260 3620 3980 4320 
2270 2620 2960 3290 3610 3930 
2080 2400 2710 3020 3310 3600 
1920 2220 2500 2780 3060 3330 

1790 2OiiO 2330 2590 284()---aooo-
1670 1920 2170 2410 2650 2880 
1560 1800 2030 2260 2490 2700 
1470 1700 1910 2130 2340 2540 
1390 1600 1810 2010 2210 2400 

For safe loads below heavy lines the deflections will be greater than the allowable 
limit for plastered ceilings = .,.itr span. 
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128 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGs.. 

NEUTRAL AXIS PARALLEL TO SHORT LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 105. 

Distance 6" x 3~" 
belween 

sup- ~I/ t.,," i" -lr;' , ~I/ H" iJ./' 18" ~/I 
4 H 8 

ports ------------------
infee\' 

11.7 13.5 15.3 17.1 18.9 20.6 22.4 24.0 25.7 
lbs. lbs. lbs. lbs. lbs. lbs. lb •. lbs. lbo. 

pern. per fl. perrI. perfl. perfl. perfl. pern. per fl. perf!. 

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

2 17300 19980 22600 25160 27670 30130 32550 34910 37230 
3 11540 13320 15060 16770 13450 20090 21700 23270 24820 
4 8650 9990 11300 12580 13840 15070 16270 17460 18620 
IS 6920 7!19O ooro 10060 11070 12050 13020 13960 14890 

6 5770 6660 7530 8390 9220 10040 10850 11640 12410 
7 4940 5710 6460 7190 7910 8610 ~~ 9970 10640 
8 4330 4990 5650 6290 6920 7530 8730 9310 
9 3850 4440 5020 5590 6150 6700 7230 7760 8270 

10 3460 4000 4520 5030 5530 6030 6510 6980 7450 

15/1 To 1" 

----
27.3 28.9 
lbo. lb •. 

perfl. per f\. 

----

39510 41630 
26340 27750 
19760 20810 
15800 16650 • 

13170 13830 
11290

1

11890 
9830 10410 
8730 9250 
7900 8330 

11 3150 3630 4110 4570 5030 5480 6920 6350 6770 7130 7570 
12 2830 3330 3770 4190 4610 5020 5420 6820 6210 6590 6940 
13 2660 3070 3430 3870 4260 4640 5010 6370 5730 6060 6400 
14 2470 2350 3230 3590 3950 4300 4650 4990 6320 6840 5950 
15 ~~~~~~~~~~~ 

16 2160 2500 2320 3150 3460 3770 4070 4360 4650 4940 5200 
17 2040 2350 2660 2960 3260 3550 3830 4110 4330 4650 4900 
18 1920 2220 2510 2600 3070 3350 3620 3830 4140 4390 4630 
19 1820 2100 2330 2650 2910 3170 

lllli 
3680 3920 4160 4380 

20 1730 2000 2260 2520 2770 3010 3490 3720 3950 4160 

21 1650 1900 2150 2400 2640 2370 3100 3320 3550 3760 3960 
22 1570 1810 2050 2290 2520 2740 2960, 3170 3330 3590 3780 

For safe loads below heavy lines the deflections will be greater than the allowable 
limit for plastered ceilings = J'llf span. 



CAXBRlA STEEL. '.9 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR QAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO 'HORT LEO. 

Safe looooU 1..10""'" 6~ r ... fibre M-' 01 18000 -.md. ~ 
oqoa&r* ibch aod I .. dude .. <"I,h, 01 .... ,1<. 

----
Section No. A 107 . 

..... oar. loood. bolo.. heaY111nea ,h. doll.."io ... . iIl bo ,",a, • • , han ' he all_able 
Umit (or pla.t .... " ceilinp - . l •• pa .. 



'"0 OAXBRL&. STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBU'l'ED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTRAL AXil PARALLEL TO SHORT LEO. 

Safe ...,. below .... II~ (01" 6bre ... ruo oI1GOOCI pou"'" per 
oq...,.lDo::~ ud II>cllld. wa,bt oh",le. 

Section No. A 109. 

7" x Sl" 
... - I---;--,-,--;--~-~-~-.-,-
•• ... .... 

• • 
• i • '0 

" ,. ,. ,. ,. 
,. 
>7 ,. , . 
• 0 

~~ •• •• 

n" 

,0.0 , .. .. , 
",., 
""" 
"" "" ..., 
"'" "'" 

t" "," I" 

F.,. ..Ie Ioocb below beo.ry UDa 1M ddlea ...... wiLL t>. pa .... ,1Iu ,be allowabk 
1Im1. ror plaattnd eeilinco _ .1.lpu. 



~ OAlllBlUA .TE~L. '" 

J SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA T-BARS. 

E QUAL LEGB. 

, c& 
s.r.~' bolow ... ~«d rO<' fibre ot..- '" 1'000 pou"d. poor oquu. I .. ~h and 

lo><h.d. w.lCht of T ·Ba •. -
••• ... ..... Center t o ceoter of' Be.rlD"" - • " .. In Feet • 

....... naap. ... .... . 

_~1MA ,~ ~ ~ !...~-j..!-.2. ..!.1-l~:~I~ 
T e t I 1.0 Ill( llU 90 70 ~ :\j) «I •• 1 .. 
• ,8' ,~ ,~ ... .." '" '~ " ., " "'. . . . . 
Tl88 1& IA l' S20 21 lllO UO 110 \10 110 70 . 

• ,87 " ,~ ,., .. " 3 '" '"~ '00 "I "'J' . . . 
'1'189 '" 'H .. 

.. "" - ' '00 ,. "'1'00 . .. .. 
• ·6 

, , . , ]39O .~ 600 MIl 4110 400 MIl 110 2ro •• .8 , , ... 1670 III 670 M) 480 ('20 BiG BOO •• ... III III 4_2 1m l~ 50 tIIO GO ~! ~ a.IO 110 290 ... •. , 2iM11430 I , m I. 040 0&80 430 S9(1' SIlO 

• •• ,~ 'X • •• 
. 86 • • .. .... .... '''' ~ro ... ""'~~ ,." .., . 8 I • ... ~,1Il602300 l8fO 1630 1810 II L(W U) 7'70 

• 7' • 0 10.1 M:.o3900lSIIO 2310 l~ 1$7Q I 1Il00 U70 1 tEIO 

• ' 7 
IX IX ••• flM"!~S290:2ISSO:21Jl88O~ llWO 1 14«l. 131~la:JOI IIOO 

- UNEQUAL LEGS. 
-

'i .. '~tool ~~ wit Tl8t! .. .. 
T •• ,~ ,~ ., 470 31 1!!..!!!.!! I 120 100 . . .. .• 

T •• 0 ", 7.2 83Xlrn!ll'l5lJOl l2!ll'l~ 91 ..!:! 110 MOl 63U .. .., 'X IX " .. ' ..... 1" ........... 1 ... "" "":J; """ "" 
THIS» • I tU Mro 37IJl1:l86(l122'1l1 1 1811011~ I,trol 1I3OI11'J301 SI60 

' 1' 1 I III '~ 'M 0 • ... 8[~yiMll.mIs:m12lB)12IIOO12O!o{mll61ol l IS«! 

'1'10 1 IX • ,0.0 82«l1~1.~,ttl9Ol2iroF,:lllDll!3OltlIW! mo 
-

FCII'oafe bod. 10 1M richl of bet."1' fb>eo the dcA.ctloa • ..m boo VU • ."..haD.he 
allowable 11.1. r~ ",-,_ ".mDIfII _ .... po.a. 



•• 2 OAMBRIA STEEL . 

SAFE LOADS rn POUNDS UNIFORMLY DIS. 
TRIBUTED FOR OAMBRIA 

Z·BARS. ~ 
Sal. loa«. bolow ... fi",red rOO' fibN at ...... 0( 111000 pound. '* 

"'I_1De1o &Del lDclod. _",hI 0( Z·bw. 

~ • • 
o 
i 

.8 .. •• 

--'" 
• • • • 
• i 

.8 .. 
• 2 .. •• 

STANDARD 4 " Z · SARB. 

fOl'...r~ lOAd. bolow hour IiDoo ,be deftectioa ... 111 boo 1f'U'''' ' .... n 1M .Uowablo 
limit rr;.r pl .... red uilin •• _ . i ..... n. 

For e<>mpl ..... nd nac' dlm.n.lo~. 0( Z_ ............... e $9. 



OAMBRIA tlTEEL. 133 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA 

..... 
, 
3 
4 • • 
i 

10 

Z-BARS . 

r ... ..r.1.o.dt I><Iow ""'"yliDft II>< d<fteetlco>t will I>< rt-'''' Ilwo II>< .lLo, ... bIo 
Ji.d for piNlered «iliDp _ .t. opo.a.. 

r ... C(jlDplCle and ueo di ... e .... at )!-bon ..... pqo 89. 



, .. OAMBRIA STEEL. 

GENERAL FORMULS FOR FLEXURE OF BEAMS. 
NOTATION, 

A _ Area of Section In ... uare I""b .... 
d. _ De",h of C ..... Seeuo .. In lDCha. 
I _ Lc",1h ofSptln I" incMo. 
L -lADttla of Span I .. foet. 
p _ s..- In um .... fibre ofMCtloe h. polIl>do pt. sq ..... looch. 
?'J - Vista...:. of ecncer orOn';., olSec.;On from extreme fib ... Ia _Ms. 
W _ Tow Loo.d, in _"oil, Uniformly Diotributed,lndudln, the WIII,h. of Ilea ... . 
\V-' _ Total Suptri ... ~ or lJO'C t-i:I, I .. ~ ..... u ... r.,.. .... y Diitrit...l<d. 
~.I_ Total Weid .. of 1Iuao, III """Dd., UfIifonDl, Dtscribu.ed. 
w, _ Total Sar.Load, '" pOUado. U"I(oraol, Dlotiibu,ed. 
P _ Load I" pOUndo, 0011«11 ...... 4 at any poi .. ,. 
F _c;;i'c ..... of Sueacth of .he Tabla or Prtlpcni .. _ Safe La.d, In ...... nds. 

lOr • fibre .,,.. 0111000 poIU>IIf per oquan. bw:h 1700-. opan o£.- foot. 
I"" _ Co.tlident of Strft&th of the Tabla of p...,.nka _ SUo t.o.d irI. pog ..... 

for .. '1ft ureu of 12 &00 ~ pt. oquuo IlICh 10 •• opo.n d 0 ... fiKIl. o _ T o<al1)e8.e.1oo> of Beam, In ,nch .. , due to ""lih, W. 
V_, .... d 1>, _ DelI«tion. of 1leaals,In iaclla, d ... 10 Ih. _ichu W.and P ... ~ _ " ... J,. 
N _ CodIiidtll' of' DdlectiOll 011," Tabla of Propertict _ Ooftcctloll, [ .. IDCbeo, 

due to. _ll.-d ofl 000 pOll"'" unlforml, dittribuccd ro . .. opan ol one ,_. 
N' _ CodkIeat ol Oollcctiori ol the Table. 01 Propenicf. _ OdIectlon, h. iDcb .. 

d ... CO .. ,up"ri .. ~ Iced 011 000 pouadt. _trated I, the...uddIe ;t 
I Bum ""itb I.pan 01 one loot. 

H _ Cocfticlcnl or DeftOClioD. h. inch .. , ro.. fib.., it,w 0118000 pOUndi per "'Iu", 
Inch, for any $eCtio .. aHd u .. s-.. oubJec:.ed 10 III ,..c .. load Un"o"" ly 
DIotribuled. (See lIbk pqe 115., 

H' _ CodI>clcnl or o...l\ectioD,la IDCbu, lor lbr-eltrHIol1211OO powodo per ~IWC 
Incb lor aDY _Ii .... ..ed u. lie ..... oubjcc«d to Ibllk "-d U .. ifunal, 
Dlotr;buced. (See tt.blot. ",", .. 68.) 

ld _ Total a-diD, Nom .... c. I" Inch powodo. due to thl W";';b.c ClI &am &ad 
Suporim~ r.-L 

1 _ MCI ........ ClI I ... n"" '" ladta'. Aloll th ...... " CaDI',. ClrCn. .. itJ. 
II _ Mo ........ 01 " .. ,nfa. In Inches' Alol. pan.U.1 to .bo~. bul I>Ol cb."""b. 

CoMet 01 Cn.~itJ, 
~ _ Dio.......:.., In laebeo . bet_ thOM A.It .. , 
S _ Sc<:IIe>a Modlll",l. iachal, 
• _ R ail;", 010,,,,11000 III indt .. , 
E _ Modlll", 01 Elastlc:icy. I,. pow>do, per oquara h .. :b (S*1 _ 211000000), 

GENERAL FORMUUE, 

S-t
1 

1,_I+Avf ,-,rr-
pi ~ ... ,2p1 

M _ X, - P 5 .' P - I - '!' Or for S,..,.metric:aI Sa:tioa ... - or 
For Be,om IUpported.t bothltlldo and U .. llormly Le>ad.d: 

WI (WI+WJl I W W w,' 8M Bpi 8pS "-T- 8 ,', -( 1+ "-T- rx;--, 
SAFE LOADS, I 

F _ ~ ""h .... p _ 16000 pound. and. I _ 12~ cbuel_ F _ i 16000 S .. , 
p' - T ""bon p - IZ:.oopouado DAd I _l2"tbue ...... p' - T 126005 

T o oblain , h .. SaCe Loood ro.. .... , .pan III Koet, fCl. ILbft urs. ol18000 pow>do per 
oq ..... lndl : 

2 180005 F 
Sal. Le>ad - W. - T --,;-- - L 

T o Clbtain , h. Sal. Le>ad for ... y .pan I" feet. lor lib ..... c __ "I 121500 pOU"" per 
14"""' i ... h , 

2 12600 5 F' s..raLe>ad_ W. _ T~-L 
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CAlIlBRIA STEEL. , .. 
O J!lNERAL FORMULlEl FOR FLEXURE OF BElAMS. 

OODtlnued. 
DEFLECTIONS. 

Cil I)com ouppor,cd., botll....s. ..... Uaiformly t..o.dcd: 
& WI' {> (W,+W,lP 

IkftK'\oa for Total Load - D -.3801 1::1 - SSI- --Er-
... .. s W,II 

Ddoc:tl"" (or SUperilllpOMd Load - ..... , - S8f -,:r-
f21 Ikaa oapportcd a, botll eIMII w;III Io;o.d _trated., the middle' 

PI" 'Wi' 
DdIec,ion for Tow Load - D - 4iff + 3114 "Er 

". Deft«olon for SUperilllpoocd Load - D, - .sEI 

(I) IIaallist<l., oae eDd, UIlJWppont<l ... ,lie otller, ..... Ullifonooly r-ded: 
f)"fIocrioD lOr Total Loed _ D _ ~ _ .( W, + Wil P 

~M SI::I 

Deftu:oloG r .... Supe.impoocd Load _ Ow, _ ~;-

(4) &am 6 •• d.t 0..., .ad, and U,,"upparled a, ,b. othe., "",II load COACu'rated 
a' tile IUlSUpported e...:!: 

PI" W,p 
Od"clioa for Total Loed - 0 -JEI + sIT 

D..tlc<:tion for Supuirnpowt Load _ 0, _ -:;,; 

N' _ ~I' wbere P _ 1 000 """"cia and I _ 12" 

Total Delloc:.io .. , in Incb.,., duo to • Bearn Uniformly Loaded ror aD),,,, In 

D 
NWU N(W,+W,lU 

-. - - """i1iiir" - 1 000 
ToW Ddlcc:tlooo, bo IDCbca, due to • Supcrimpowt Load P .ad the Weith. ttl 

N'PU NWU a.... WI fix uy.pan u. r .... ' - D - IOiiii'"" + 1~-
~ 

H_ m Lt H'_~U 

'" FOR S"MMETRICAL SECTIONS. 
T ..... Ddocrloao, Ia incJr,"',for.libre 111'<*1 ttllllOOOlt.. puoquarelDCl> _ 0 _ ~ 

Total DcfI<dioa, ,a loc:ha,fo ... ftb.u"""ofI26001br.. peroquare Incll _ D _ ~ 

FOR UNS"MMETRI CAL SECTIONS. 
Total Dellectloa. I" lKIIa, for • fibre ..... of 111000 poutldt PO' oq....,.., Inch 

H 
- D _ 2X, 

Total Dell«doa,la lno:beo. "" • fibre IIr ... oI12!iOO loound, ... oq..,.. ,ada 
H' 4 -D - W, 



106 OAMBRIA STEEL. 
I 

BENDffiG MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SEOTION. 

W _ T"",I LOOId,1a Ibo., .. mLkr-l, M _ ToW Bc:ndl:\rll_ .... III IDeb"'1hi: 
clbui1:.,nod. '.dlldi", Iltoo _lIh. or !oI .... ~I~lkDdi"" _e ... ,I. il>dl·lbo 
b.,. .... due 10 Weit;htl W, ..... P ... poetiftl, •. , r.!I- Total S",t:;:lIIpoKd or U .. 1_ Alo_. of n ... d. in Incba'. 

• In lbt .. unl mdy di •• ribu,cd. 1_ Ltnl'h .. , S~n 1"llICh .. , 
Wl - Total Welch. 01 Boam Of E _ Modul ... " ElUtlclty •• n lbo ~ ne. Load , In lbo., u.nifonrtly d ... oq ... .., Ln<.h _ 29000000 for •• eel 

tribute<!. w, _ Toc..J Safe Load In 110.., unl. 
P, Ph PI. p. _ Looodo,la 11:11., _. 'one., dlKributed, ll1Clu~ .. e!&h. 01 

Uft,,.,.t&d •• ally 'im'DtL buaa _ TocaJ Safe Load of abta. 
TI>c ordift.,.. D cIJacramo cI"' lhe; ", .... Ii;,., _aU for co,.,.._dl. poi"tlI 

on beam. For .upt'rimpowd ao.d .... 1, .... ,k. I Ln rona""" !3"OI IO ... ",. 

(l) Bum 'If,,"or.ed , I both . .. d. Safe Superimpoood !.old, In lbo., unl • 
• nd • • (orml,. LoadH. fo>-lIIly dlltribu.cd, W', _ W, _ W,. 

;(0 Y~ lla.lmum Be..dillr ).I ....... al .t _1doI1o 
olloaua_!oI_ WI_(W, + W,ll, 

i : ! i ; , • • 
llullllum Shu •• \ polnll or IUpo 

W W, + W, 
port -"2 - --,--. 

l j 1 
. Ii WI_ 

lXopa far Total Lead ~ 
M .... um DdectIoa - 851 "Yr -

Ii (WI + W"II 
Dnow parabola loui".. 101 _ ':1 3M E~' 

(1) e .am .~p",,".d.t both ua, 
willo l otd Coft_IHttcl s..ro Superimp.-ed ...... d, ID lb.., COlI • 

• t th. Midd l •. ed P W, W, 
..... \nI.t ,, - 2 ~ 

/ ~ .,,,,,,1,,,,,,,, Bendi", 101.......,1 .. middlo 
i i ! i PL W 1 : ~ , olbeam-M- ,+T' 

i ", J ".o.Iu".UIt Sbear at point< of ..,pporl_ 

~m (OfSUpe!~-
p + W, -,-. 

PL' Ii ~ 
Dn."'lrian,Le !,&'i", M, _ t Ma.. 0.080(110 .. - i8m + 8M EI ' 

01 ....... (or Dud Load 11",110., 10 Ca.d1) 

(8) eHmlht.dotn . .. d, U_p· 
Sat.. Supm.pooed 1.oad\\\_ lbo., u,,1-po .... d .t t~. ollo.r nil 

Mrh
LCad

•
d

• 
(or.l,. dlltn'butcd, W', _ ~. _ W,_ 

M .. llllum 8endlw: MOnlon' I ' pol .. , or 
WI ( I +W.1 L ""ppan-,- 2 • 

.. "'I .... '" Shu.. I' poUtl "'"Upport_ 
1 W _W,+W •. 

L..~'I'*'" fc>r To,"l Load:- WII (WI +Wdll 
. WI 101 ... DdecoJon - 8EI - 8EI • 

Ofa. ParaboLt hu"'ll: M - 2 



CAMBRIA STEEL. '37 

(0' a .. ", 8~pport.d , I bolh • ..d. 
... illo LOld COftcenlrll.d II 

"A ~ i p' 

b 
~ 

I>Iacrom r", Supori",-",.l.ood :-

) · ·' M P.' Or'Wlri'OI~ , ... y,al ' -T· 
for o..d 

Nui",,,,,, Shu. at point of . IIPper' _ 
p+W .. 

..' '" ....,.,ect_ - lEI 
W., 

+81::1 

eeatnted, each, P, - ~[' -'~:-" 
Mui",um &nding Mo",.nl ., ~.n'er 

W,) 
ofbu. ... _ l'.+ 8· 

Wo.dm"m SMa. at poialJ oflUpport_ 
lP + W. --,-' 

Muim"", Defte.:tion _ 
"" ( ) Ii W, II m:r 81'- tal + sa. ""Jr 



>s. OA14DRIA STJIIEL. 

BENDING MOMENTS AND DEFLEOTIONS FOR 
BElA.MS OF UNIFORM BEOTlON. 

W _ Toeal Lo.d. 10 lbo. , unlror."l,. 
dlsafbllted, IDdud,DC lh ••• !Jllt 01 ..... 
_ WI _ TOla] Superimpoo.ed .... U •• 
1Aad, '" lb.., .... lfonaly dl.tributed. 
~ W. _ Total Weill>. or Bum or 
Ut:ad Load. La lbo., " .. lfonDly dis
trlbu .. d. 

P, PI. PI. PI _ t-dt. 10 n.. .• COO>

ccn\n.(C<i I' ..... ' poi ..... 

M _ Tatal BeodIncMo'"""",la 1IIch.n; 
101.",. M. _ Beadln, No ..... nll,In h.cb. 

1lL,G'" ,oW~ .. b" WI ud PrapcctI • • J, 
1 _ MODlen. oIl .... nu., 1 .. I .. c...... . 
1_ LtBJth of Spao, La Inch ... 
E _ M od .. tuo 01 Etutlc,." I. n.... pc. 

oquuo '""II _ 29 000 000 !iOUIftI. 
W _ Tatal SaIo Load, I" lb.., URI.. 

,.,.",1,. dJoul .... t .... Locl\,dln, the weith. 
of bu ... _ T Olld Sar. t.o.d 01 T able., 

n.. ardiruua L. ~ aI'" tbo. beDdi. mom-. (or ~ point • 
... beam. ~'or luperlmpooed load onl" ... o.k. W. La r.:.n..ubo oquaI10~. 

(7) a .. ", a'pport," II bollo ... h 
wilh LOldl CO" ... "I .... d ,I 
w.,i .... 1 Poillb. 

Th. total beAd;", moment at u, 
point poodU«d by all the ..oak .. \0 
eq.w 10 thc '11m or th, lIIomcnto at 
that paid prod~ by ead> 01 oM. 
wdcllli .. ~1Cl1. 

~ lOr Dad Load .imi)u .. , 

CueU) 

Th. Nulm ..... Rendina Momell' OOCura 
a' tb& point _ben tM. ...,rtIcaI lbeu 
equal •• e .... aM. will be "' ODe ..t .he 
Iooods P, P" or P, depel>dlnc "poll ~f 
I ... ouot. and . pooc;na-I(W, 1o .... lecttd. 

Lot R _ Re&Ctioa •• Left Support 

Belldb!& Momen. u P _ 
W , al 

~'. _ Ra _ _ ._. 

IIeDdInc .. _ .. p, -
[ Wi"l' ] .'oI - RaI- - ::il+P(o. - o). 

Bendln, MOIII"". a. PI '" M,. ... Ita, -

[W\J"" + Pda,- .. ) + P ( .. - aJ] 
Shear or R.crlooo a. LeI't S.pport ... 

P,t.. + ~'~ + Pb +T" 
Shea. o. Ru-ct .... at RIeh' Support ... 

P, .. +PI,+Pa+!p . r , 
DIqr&m 100 S .. penlllpoocd Lo.d :_ 

Draw &I In CaH (5) the Ordl ... l<,. FC, 
CD and H £ f'CI"'MD""I thl bcndl", 
"",mcoU due 10 load> P , p. ood PI Ie· 
.~...t,.. Produu Fe., P, maIW>a- PC 
.. ' C+ IC+ J C : GO to Q, ..... kine 
QD _ GD + KD+ LD; ... d HE toR. 
malr.ilI& R£ _ HI: + M£ + NE. Jon. 
.". points A, P, Q, R ... d B, th..,. lb. 
O<dl ........ bet • .." A B alld. pol1JOl' A P 
Q R B ...m ~I the beDdina: "",muU 
ror oo ... ~ pol" ............ 



OAMBRIA STEEL. • •• 
JUlNDING MOMENTS AND DEFLEOTIONS FOR 

BEAMS OF UNIFORM SECTION. 

-w_ TOIAI t-d.ln lb. .• ullifurmly 1.1_ Total SendlnI1.l .... ""t. III llIdo-lbl . 
dIolribuic. lad""lll, Ihc wcicllt Of Mil ' Iof. - Sendi" 1.1""'''''", III iDclo· 

~ _ Tocal Su.C~ ... Li ... 
n.... "" ... Wei,h" ,aDdP .... CCtinly. 

I _ M.,...""l al I"",Lia. In In .... 
~J. La I".., un; ..... Iy u,ribu'ed. I _ ~h .. r ~ ... in Inch ... o:J. _ 1"otal Wel,b. or Beam or E _ Modul... Elasticity. In lb. .• pc. 

Load. I" lb. .• IInl"nI:Ily dla· $<I"''' In(:h _ :5000000 "" .,.1. 
triba'ocI. W,.,._ Total Safe Lo.d. III lbo .• ""I· 

P, P" p .. p. - ~.IIIIb..,_ ~b-C:T~*s.i:e~r ':}~bi:~b' 
I' 

-"""td ", "ny po'all. 
Th" ordll.lt .. I .. dlqram. Ii" tbe belldi"\. mOlll.llto ror c ........ _dl ... poi,," 
~ _m. For ouperimpoooed I""d oaly. ","h • I" r"",,uta ...... 110 zero. ,.) a .... fl.ed .1 bolh •• d • • otcI 

U."ormly Load...t. Safe Superlmpoot<l Load I" Ibo. ........ 

li 
1Or"']y diotributocl, W', _ . W, _ WI. 

A D!ota.a"" o( potnto af co.nra.ftuun 

.IV 1M \ (..,.,IUppolll_ .21181. 

Wuh.""" ikDd"1 M_", at pabotl 
Oflllpport _ WI _ W, + Wi l '. 

I" 12 

~. (or T_I Load'!. ... 
Bo:nd~ MomOOI .t middle cI beam_ 

WI ( . + Wlll 

II 
lM - 21 • 

Nuhll_ Shear ou pointo clouppo"_ W, 
W, +W" .... bolo hI"", 1.1 - 6' AlIOAA' 

paraIl<1 to hue ."d U & diltallCe 
, ,... 

M' _ ~~ . The Vertical. dio_ M.m...1D. """""" - ....,. -
... _ dMt panbolo lIId Ii ... A A' (W, + W.)!' .n: .be ",omento "r con .. pondi", MIt! 
E!IIIII 00 be ...... 
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VALUES OF MOMENTS OF INERTIA FOR STAND. 
ARD AND OAMBRIA SECTIONS. 
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r- VALUES OF MOMENTS OF INERTIA POR STAND. 
ARD AND OAMBRIA SEOTIONS. -
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PROPERTIES OF VARIOUS SEOTIONS. 

I 01 ..... " r ...... Hut,.. 
Soct ion •. 

A ... ota. clio.. A. i. to E"lr.",iti .. 
o,a.cliu . 

A .. aDd .. , 

I 
-

" 
, -i3k ., -'2 

-'- -
JJ[L • "' - " 

--~I I 
"'-1," 

I 
, 

~ "' - 2" 

--~ I I 
, 

" "1 - V2 _.'11)';& 

--8h '"' I 
• ·'-2 

J]L I .. ", _ d 

-Ir I 
bd-b,d, • ",,- '2 

~r " .. '" - ylif"T'di 



". 
OAIlBBIA. STEEL. ... 

pROPERTIES OF VARIOUS SEOTIONS. 
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PROPERTIES OF V ARIQUB BEOTIONB. 
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PROPERTIES OF VARIOUS SECTIONS. 
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PROPERTIES OF VARIOUS SECTIONS. 
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PROPERTIES OF VARIOUS SEOTIONS. 
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PROPERTIES OF V ARIOUB SECTIONS. 
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PROPERTIES OF VARIOUS SEOTIONS. 
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150 CAMBRIA STEEL. 

EXPLANATIONS OF THE TABLES OF PROPER
TIES OF STANDARD AND SPECIAL I-BEAMS, 

STANDARD AND SPECIAL CHANNELS, 
STANDARD AND SPECIAL ANGLES 

WITH EQUAL AND UNEQUAL 
LEGS, Z-BARS AND T-BARS. 

PROPERTIES OF I-BEAMS. 
PAGES 156 TO 159 INCLUSIVE. 

The figures or values in the various columns give the section num

bers, dimensions, weights, areas and properties of the sections as noted 

in the different headings. 

The columns which require special explanation are as follows: 

SECTION MODULUs-Column 8. 
This is obtained from the moment of inertia in column 7 by dividing 

it by the distance from the neutral axis to the most remote fibre, 

which in this case is one-half the dltpth ofthe beam. 

COEFFICIENTS OF STRENGTH-Columns 13 and 14. 
The coefficients of strength F and F' have been computed for fibre 

stresses of 16000 and 12500 pounds per square inch respectively, as 

stated in the headings of the columns, and are the safe loads in pounds 

uniformly distributed, including its own weight for a beam one foot 

100ig. Thus the safe load for any 'span may be obtained by dividing 

the proper coefficient by the length of the span in feet. 

The coefficients of strength were obtained from--the following for
mulre: . 

F=i X 16000 X S 

F'=! X 12500x S 

in which S is the section modulus. 
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CA.MBBIA STEEL. 

Cox .. rICIE!IITS o r DErLlOCTlol'!-Columns IS and 15. 

The coefficients of DeHection N and N' for uniform and center 

luads. respectively, were obtained from the following formub!: 

·iu which 

WII 
N-

- 78.8EI 

I' and W = I 000 pounds. 

I = 11 inches. 

E = 29 000 000. 
moment of inertia about .. is 1·t. 

These coefficients are theufore the dellections in inches of a beam 

one foot long with a load of 1 000 pound.. The dellection of a beam 

for any load and lpan may therefore be oot.ined by multiplying the 

proper coefficient oy the cube of the lpan in feet, .nd by the number 

of I (lOO.pound unll'! in the given load. 

PROPERTIES OF STANDAR D AND SI' ~:C I A L CHANNE LS. 

PAGU 160 TO 163 I"CI.usn'l'.:. 

The .... rious columns in the Tables of I'roperties of S~dud Chan 

nels ate limil.r to those in the T.bles of Properties of I-Beams, as ex

plained .bove, " ' ith the addition of column 11. which gi .. es the SectWII 

'l<MIulus about.n uis Ihrough the center of gn. ... ity paraJlel to the web, 

and column 13, which gives the dist.nce Gf the center of vavily from 

theouuide o r lhe web. In this.clUle tbe Seelion :-'Iodulus SI=~ 
0-' 

the not.tion being as given at the head. Gf the columns. 

PROPERTIES Ot' T BARS. 

A 'r .ble of PrGperties of Cambria T· B.rs is .lso &i veil Gn pages 178 

amliN. 
,~ 

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



, .. OAMBRIA STEEL. 

PROPERTIES OF ANGLES. 

The values in the Tables of Propertiell of Standard and Special 

Angles. with Equal Lep, ~ 164. to 189. arc as 51aled in the headill!:'. 

and those in the Tables of J'roperties of Standard and Spe<:ial Angles, 

with Unequal Legs. on pages 170 10 177. are 5imilar, but wltb the addi

tion or values for' ", SII and r" aboul lhe inelined ui! 3 S. the post 

lion of which, in order 10 give the minimum values, w" detennined 

by the formula on page 140 for the value of the tangent or 20:. After 

determining the position of the inclined uis, the propertiQ cor

responding thereto were obtained by the formula on page 140. 

PROI'ERTIES OF 7 .... BARS. 

The Tables of l'roperties of Z-Ilars, on pages 180 and 181, aresim- , 

itar 10 tho:m: (or Beams and Channels with the addition of nines in 

column 13 (or determining the position of the inclined nil 3-3 to 

give the minimum values of the udius of gy ..... tion, a5 shown in 

column 14-, these values being obtained in a manner limilar to that 

used in calculating like qUllntilies ror the T,bles of I'~perties of 

Angle. with Unequal Legs, :as explained ahove. 

MOMEXTS OF INERTIA OF RECTA."GLES. 

A Table of ~loment5 of Inertia of Rectangle5 1$ added on page5 

182 and 183 for convenience in calculating the Moments of Inert ia , 

Section Moduli, and Radii of Gyration for compound shapes in wbich 

plates are used. 

GENERAL FORMULll!l FOR PROPERTIEB AND 
FLEXURE. 

Formulae for obtaining the Properties of Standard Sections are 

given on pages \<I,D and 141, ani for various usual sectionlon pagel 

142 \0 149 inclusive. 

General formul~ for Fluure of ileams, Hending Moments, and 

Deflections for v.rious casa of loading are given on pagel 1M to t39 

inclusive. 

I 

I 
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sxAJ4PLES OF APPLIOATION OF THE TABLES 
OF PROPERTIES. 

ExAMPLE I . 

What is the proper lize of I·B~&m 10 carry a load of 86 000 pounds 

o:on~ntraled at the ctnter of • span of 2/j feet, the fibre . tress DOt tn 

uo:xed 111 000 pounds per .quare inch? 

In the Tables of Properties of Standard I·Beams, the column headed 

r i:\vcs the coefficient of strength for . uniform load corresponding 10 

• !ibn: stlUl of II 000 pounds per "IlliTe inch. 

The coefficient of st rength for . coneentrlled lc-d at the unter is 

twice th.a.t for the same lQad uniformly diitrihuted, hence the coefficient 

lIecdUry to meet the conditions is 85 000 X 2li X ! = 1 750 000. From 

the Table of Properties of Standard I-Beams, page t fl9, column 13, the 

coefficient F for • 24. inch 8O-pound beam i . found to be t 855 3tD. 

The weight of the belm itself is 80 X 26 = 2000 pounds, which cor

mponds to • coellicient of 2000 X 25 = 50 000, which deducted f!'()m 

1855 110 gives. net coefficient of 1800310. A 1lA·inch beam weighing 

110 pountil per foot is therefore the proper siu. 

EXAlIPU II. 

\Vh&/. Is the deflection of the beam in the preceding example under 

the gi .. en lo.d 1 

In the Table of PTopertie$ of Standard I· Beams, ~gC5l56 to 169 in

clusive, the coefficien t of deflection for beams with cen ter loads il gi .. en 

in column \5. To obtain the required deflection it is only neccss:o.ry to 

lDultiply thecoeffieient by the cube of the $~n and the numberof 1 000 

pound unils contained in the load. 

Thus for the ginn eumple the deflection in inches = 

.00Il0008 X 251 X ~: = .328 inch. 

• 



10. OAllBBIA STEEL. 

EXAMPLE II I . 

What is the safe load uniformly distributed that can be placed. on 

an 8·inch standard channel weighing II 1!6 pounds per foot, with a 

clear span of l/i feet for a muin,um fibre Itress of 12 MlO pounds per 

tquare inch, the web to be placed vertically? 

From the Table of Properties of Standard Channel., p;ige 161, 001. 

umn P,the coefficient ohtrength for the given channel under the con · 

dit ions named i~ foun(1 to be 67 800. I fence the tntal load may be 

frl SOIl -+- 15 ::::- 4487 p.:lllnds, and as Ihe channel itself weight 169 

pounds. the net luperimpoted load which it can $afely carry under the 

gi .. en condilions is 4318 (lOlinds. 

EXUIPL& IV. 

What is the fibre stress in a 5" :< I" angle weighing 8.2 pounds per 

foot if loaded at the center wilh a weight of 1500 pounds,used as a 

beam with a span or 6 feel, the /i-inch leg to be placed vertically? 

The bending moment at the center will be 

Referring 10 the Table of I'ropertiel of Standard Angles, Unequal 

Legs, on page 173, the Section Modulus for this angle, oorresponding 

to the uis 2--2, is found to be 1.89. 

The m .... imum fibre streu is ohtained by di .. iding the bending 

moment by the section modulus. thus: ~.~3 = 14/i!O, which is the 

muimum fibre stress in pounds per ~lIare inch at the point .....,.t 

remote rrom the neut ral .... is. which in this case is the ntremity of the 

10ngei1eg or the angle. 

The second term in the above expression for the bendiug moment is 

that due to the weight of the angle ibelf and is inconsiderable, 50 that 

in practice it might be neglected for .hort spans, but should be taken 

into consideration for the longer on~s. 



OA1ll[BRIA STEEL. , .. 
P ROPERTIES OF COMPOUND S H APES. 

The moments of inertia, aection moduli and radii of gyration of 

coa>pound .hapes used as beams or columlUl, composed of plates and 

angles, channels, hearns, Z-bars, T ·bars, or any combination of these, 

IDAY be obtained with the aid of the Tables of Properties as follow.: 

T he first Itep is to find the center of gravity of the proposed IeCtion, 

... hich in the a$e of symmetrical sectionl i. at the center of the figure. 

For nnsymmetricalaectioUl the position of the center of gravity may 

be dete rmined hy multiplying the areu of the component parts by the 

di~tanccs of their centers of gravity from any convenient line, t.ken as 

an uis, and di .. iding thi.,; product by tbe lum of tbe areu, which ... ilI 

give the distance of the centre of grnily of the compound section from 

the a.uumed lIlil. 

The position of the center of gravity (or all siUl o( angles, channels, 

Ind T-bars is given in the Tables of Propertin for these shapetl. and is 

giyen for v.rious geometrical aectioU$ on pages UZ to 149 inciusin, in 

eonnection wilh their other properties. 

After determining the position of the center of gravilyo( a compound 

lhape ... explained above, the moment or inertia about an uill through 

ilAcenter of gravity may be found by taking the lums of tbe moments or 

inerlia or uch component part about an axis tbl ough its own center or 

gravity pa.aUelto the u.is of the compound seclion , and the sums 01 

producli of the area of each component p.1rt by the I<jl1are of the dis

(ance of il5 «nter of gravity fron) the axis of the compound section. 

!l aYing IhuJobtained the moment of incrtiaof the compound section, 

the section modldus may be obtained by divid ing thil moment of 

inertia by the disllnce (rom the neuuaJ ."is to the most remote u-

tremity or the iCction. 

The square of the radius of gyration for the compound se.::tion may 

be obtained by dividing the moment of inertia by the total area. 

The moment of inertia of a compound section about any axi. other 

than th.t through its center of gravity may be found in a manner 

\ .. "_,, __ il_, _, _'O __ '_h_, _' _' _bo __ " __ ' _"' __ ,_i_bod __ " ________________________________ J 

--' 
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PROPERTIES OF STANDARD I-BEAMS. 
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B,,9 4 ,M 2.2, .,. M. ao 3.01.64 . 77 ~ . .. 8.bO ~'O ~. 2.73 •. 4 3.2 !.t19 ~. ~. .. .. 9.bO ~,. .34 ~., 6.7 3.41.154 .9a ~. .. .. 10.150 3.09 .4, u. 7.' a .• 1.02 1.01 ~7 

B,f3 • •. ~. 2~7 .2, a.oo 11>,.1 u 2.06 ,~a ••• .. 12. 6 3.60 .a. 8.1t1 13.6 ... 1.94 1.46 •• a .. .. 14.715 .... ~O a.29 I tl. l •. , '~7 1.70 .• a 

»,F ! , .... 3.61 .2a 3.33 2l~ 7.8,2.46 ,~. .~. 
14.76 .... .3 • 3.46 24.0 8.0 2 .3& 2.09 . 9 .. .. 17.26 fi.07 .4, M7 •• .2 8.712.27 ~. ••• 

D2' , .. .00 4.4 2 .2 • 3.66 a8.2 10.42.86 2'·4 .7. .. 17.tlO 1S.16 .3. 3.76 a9~ 11.2

1

2.76 2.9 .7. .. .. 20.00 .~. .4 • a~7 .... 12.12.68 a.24 .74 

D" • 18.00 M. .27 .. 00 66.9 14.2 3.27 3.78 ~4 .. " 20.21:1 tI.96 .3. .. 0 . .0.2 HI.oa.IS 4.04 ~. .. " 221'" 869 .44 tib 64., 16.03.10 4.3. ~, 
" " 2 •• 7.43 ~a 6.~ 17'°13.03 4.71 ~o 

D29 9 21.00 M' .2. 4.3' .... 18.93.87 6.18 ..0 
" " 2t1.00 7.3. .4' .... 91.9 20.43.64 6.61S ~. 
" .. ao.oo .~. .1S7 " .. 61 101.9 22.63.4°1 6 .42 ~. .. " 36.00 10.29 .7a "77 llUI 24.813.30 13' ~4 

Daa '0 2 15.00 7.37 .3, .... 122.1 24.44.07 M' .97 I , 
" " 30.00 6~' .4' 4.60 ,,4.2 26.8 3.90 7.61S .93 
" " 31S.oo 10.29 .60 .... 146.4 29.33.77 8.1S2 ~, 

" " 40.00 11.76 .76 IS.I0 10 8.7 31.713.67 9.1S0 .90 

D4' 12 31.1S0 • .26 .36 ~.~ 211S.8 36.0
1
4.83 9.1S0 1.01 

" " 3 1S.00 10.29 .44 1S.09 228.3 38.04.71 10.07 .99 .. " 40.00 11.78 ~6 ,.2, 240.9 41.0IU71 10.~1S .96 

Doa " 42.00 12.48 .4' IS.ISO 44'~ li8.91S.91S 14.82 1.08 
" " 46.00 13.24 19, li.li lS 41S1S.8 60.81S.87 11S.o9 1.07 
" " liO.oo 14.71 1S.61S 483.4 84.1S li.73 16.04 1.04 
" " lili.ooHU8 .66 1S.71S 1S11.0 68.1 '&.6217.0611.03 
" .. 60.00 17.61S .76 M4 li38.8 71.8 ts.IS2 18.17 1.01 

'-



OAMBBIA STEEL. 157 

PROPERTIES OF STANDARD I-BEAKS , ( f ~ • d 

-1.~ 8 I 14 
15 I. I 

;.;,.;- C')I'mde"t or str ... "Jf1.h_ c_m.,le,,~ .. r D.,I'I.,.:O",,_ 
~ ,. J'iln lib..- ,. Piln lib..- ..... oty~ 11111010 ...... otlUOlPouU ,- .. ~ ... I" "' .... r.l ... st-lldro .... ..... ....... 1_ .... 1ft 
ill YoicW taiItiIp. ...... 
. , - y '--. ,-- 51 N' .... 166150 13700 .000312153 .000.0000 B, 

1 140 149150 .00028827 .()()()46124 .. 
20710 16160 -00026644 .()()()42830 .. 

.074 31810 248150 .00013009 .0002081151 B • 
83890 26480 .00012209 .0001915315 .. 
815980 28110 .00011&00 .00018400 .. 
38070 297150 .00010866 .00017389 .. 

.0" 1511590 40800 .OOOO641~ .00010267 B18 
158100 415390 .OOOOli89 .00000117 .. 
1j4630 150490 .000015122 .000081915 .... 77460 601520 .000031561 .000015608 B~7 
815270 68610 .000032315 .00005171 93110 72740 .00002968 .0000474 - 110'UO 66260 ..()()()Q2142 .00003427 ~1 

119400 93290 .00001960 .00003168 
128&60 100480 .00001839 .00002948 .. 

.087 1&1660 118490 .00001364 .00002188 B?15 
1601510 ,.MOO .00001289 .<lOOO200. 
170970 1331570 .00001210 .00001936 .. 
181430 141740 .00001140 .000018215 .. 

.088 201300 1157260 .00000014 .00001462 :B~9 
217930 170260 .00000844 .000013150 
241460 188640 .00000762 .00001219 
264990 207020 .00000694- .00001110 .. 

.0., 260470 2031500 .000006315 .00001017 B:-!3 
2862150 223630 .0000015&8 .000000215 
312390 2440150 .OOOOOti 0 .00000848 .. 
338t130 264480 .00000489 .00000782 .. 

.02t1 383670 209740 .00000360 .oooootl76 Bn 
40tl800 817030 .00000340 .00000'44 .. 
487170 341t140 .00000316 .0000060. .. 

.0 •• 628270 4908 .. .00000176 B.8 
648310 60"90 .OOOOOli O " 
68b630 687130 .000001 1 
72 640 &6L77O .000001t12 .. 
766 60 69 10 .00000144 



... CAMBRIA STEEL . 

PROPERTIES OF STANDARD I-BEAMS. 

1 .2 a 4 & 6 7 8 9 10 11 
---- --- -- -- --- --- --- ... -- iillii 

DepUo u. n.i. k. Tidll I~i Sedioa Got .... lIo:rt G of 
SooIiOII fI. 'i'ti.(~1 01. _ , f I-w. 110011.1.. :fOOl IIIIl'tia r. 

..... I:c. SectioD..,1It. lIup. '''I-L 1Ii1I-!. 1rio lriI t-t. 1lia 

h .. ber. < ,_ ---x- , . - b- - ,- - , - ~I---P- I ::" 
locUo..- ,..... ".IDeM ~ IMIooo.' ' ..... - ..... ·ItD*i' iid.... ~ 

D 6& 18 IUI.O ~ .4-; 6.00 79l1.S 88.4 7.07 121.19 1~ 
" 60.017.66 .OS 6.10 841.8 93.66.9122.381.13 

" .. 6&.0 19.12 .64 6.18 881.6 97.9]e.7923.4711.11 
" " 70.0 20.lI9 .72 6.26 921.2102.4)6.69

1
24.621.09 

B 7320 6&.0 19.08 ./s0 6.2l\1169.6117.07.8327.86Un 
" .. 70.0 20.1S9 .tlS 6.33 11219.8 122.0 7.70 29.0411,19 
" .. 76.0 22.06 .6& 6.40j1268..8126.917.ISSI30.2t11.17 

B .~9 ~1' 80.0 23.32 .lIO 7.00 2087.2 173.9 9.46 42.86 1.36 
8/S.0 26.00 .lSi 7.072167.8180.79.31 44.3l11.83 

:: :: ~g ~~:l :ge H~,~~g~31~g~ ~~g:~:lg t:g~ 
" .. 100.0 29.41 .76 7.2612379.6198.316.99148.6611.28 

PROPERTIES OF SPECIAL I-BEAMS. 

-
11.841 .46 6..261 44.8i4.7713.811.08 B~?5 12 40.01 268.9 

~g~1 
13..24 ~. 027 286.7 47.64.6614.691.oa .. .. 14.71 .70 6.49 303.4 60.6 14 .641 6.121.06 .. .. 66.0 16.18 .82 6.6 1 321.0 63.6

1
4.4617.461.04 

B~?9 " 60.0 17.67 ~. • .00 609.0 81..2 6.87 26.961.21 
66.0 19.12 ••• 6.10 636.1 84.8 6.77 27,42 1..20 .. .. 70.0 2 .... .7. 6.1 • 663.7 88..6 6.68 29.00 1.19 .. " 76.0 22.06 ... .2 • 691..2 92..2 6.60 30.681.18 .. .. 80.0 . ..... ... ... . 718.8 96.8

1
6.63

1
32.461.17 

Bt13 " .0.0 23.67 .• 0 6.40 789.1106..2 6.7941.311.32 .. .,.0 26.00 •• 0 6..60 816.9108.8 6.71 143.46 1.32 .. .. 90.0 26.47 • •• 6.69 843.4 112.6 1 6.64 146~9 1.32 .. .. 96.0 27.94 1.0. 6.69 871.01116.1 6.6848 61.31 .. .. 100.0 29.41 1.19 6.79 898.6119.8
1
6.63

1
60.841.31 

B121 20 80.0 23.73 •• 0 7.00 1466.3 146.6 7.66 146.81 1.39 .. .. 86.0 20.00 ••• 7.06 1608..6160.9 7.~7 47.261.37 .. .. 90.0 26.47 .74 7.141667..6 166.8 7. 748.981.36 .. .. .,.0 27.94 .81 7.21 1606.6160.77.68 60.78 1.36 .. .. 100.0 29.41 ... 7.281866.6166.87.60
1
6 2.661.34 

I I I J 



CAMBRIA STEEL. ". 
PROPERTIES OF STANDARD I-BEAMS. , ( jt ~b d 

-11~ I i3 I 14 1, 16 _ 1_ 

~ ~:::="~::':: 
Cuemcletlt. uf D efleeit .. tl. 

of". for alllOOO r.ua. 11111500 huoIo Uoif .... .. .. ..... 
_ PoUI ,.. "" ...... lad! ,.. Sq ...... ladl ..... 1..... for for .... I ..... 
iA "apl ~ Brid(& , M --.. -- N' 

D1" 942880 736620 .00000098 .0000011:16 B.~6 
997680 779440 .00000092 .00000148 

1044740 816200 .00000088 .00000141 
lO91600 862970 .00000084 .00000136 

of D" 1247490 974600 .00000066 .OOOOOlO6 B.73 
1301110 1016490 .00000064 .OOOOOlO2 
131S3400 10&7340 .00000061 .00000098 " 

1449460 .00000037 .00000060 B.~9 
1&06430 .0000003" .00000067 
16&4460 .00000036 .00000066 " 1603470 .00000034 .00000064 " 1662490 .00000033 .000000'2 " 

{ 
PROPERTIES OF SPEOIAL I-BEAMS. 

.026 478130 373&40 B~?6 
607930 396820 
639300 421320 " 
670670 446830 

D2. 866130 676670 B~p9 
904660 706768 943870 7374 
983090 768040 " 

1022300 798670 

.020 1122290 878790 B~,13 
1160340 906620 
1199660 937160 
1238770 967790 " 
1277980 998420 " 

D" 1&64060 1221920 .00000063 B~fn 
1609100 12&7110 .000000&1 
1661390 1297960 .000000&0 " 
1713670 13388lO .00000048 " 
1766960 1379660 .00000047 " 



160 CAMBRIA STEEL. 

PROPERTIES OF STANDARD CHANNELS. 

2 LbJ¥\2 
1 

1 2 3 4 5 6 7 8 9 10 11 12 
~~ - - - - -- - - - - - - - - Radius -- -- Radius 

Thick Momenl Section of Koment Sectio n of 
Depth Weight !rea ness • Width of Mod- G"...- of Mod- Gp o-

Section of 
. foo~. 

of of of Inertia nlus lion Inertia nlus tion 
Channel Section. Web. Flange. !tis 1-1 his .his .his2-2 iris AIis. 

Number . I-I. I-I. . 2-2. 2-2. 
<l -X- -t- - b- - I- S- r --y- """'SI E' 
Inches. Ponnds. Sq. Ins. Inches. Inches. Inches.' Inch':j3 Inches. Inches.' Inches" Inches. --

C 5 3 4.00 1.19 .17 1.41 1.6 1.1 1.17 .20 .21 .41 
" " 5.00 1.47 .26 1.50 1.8 1.2 1.12 .25 .24 .41 
" " 6.00 1.76 .36 1.60 2.1 1.4 1.08 .31 .27 .42 

C 9 4 5.25 1.55 .18 1.58 3.8 1.9 1.56 .32 .29 .45 
" " 6.25 1.84 .25 1.65 4.2 2.1 1.51 .38 .32 .45 
" " 7.25 2.13 .33 1.73 4.6 2.3 1.46 .44 .35 .46 

C13 5 6.50 1.95 ' .19 1.75 7.4 3.0 1.95 .48 .38 .50 
" " 9 .00 2.65 .33 1.89 8.9 3.5 1.83 .64 .45 .49 
" " 11.50 3.38 .48 2.04 10.4 4.2 1.75 .82 .54 .49 

C17 6 8.00 2.38 .20 1.92 13.0 4.3 2.34 .70 .50 .54 
" " 10.50 3.09 .32 2.04 15.1 5 .0 2.21 .88 .57 .53 
" " 13.00 3.82 .44 2.16 17.3 5.8 2.13 1.07 .65 .53 
" " 15.50 4.56 .56 2.28 19.5 6.5 2.07 1.28 .74 .53 

C21 7 9.75 2 .85 .21 2.09 21.1 6.0 2.72 .98 .63 .59 
" .. 12.25 3.60 .32 2.20 24.2 6.9 2.59 1.19 .71 .67 
" " 14.75 4.34 .42 2.30 27.2 7.6 2.60 1.40 .79 .57 
" " 17.25 5.07 .53 2.41 30.2 8.6 2.44 1.62 .87 .56 
" " 19.75 5 .81 .63 2.51 33.2 9.6 2.39 1.85 .96 .66 

C25 8 11.25 3.35 .22 2.26 32.3 8.1 3.10 1.33 .79 .63 
" " 13.75 4.04 .31 2.35 36.0 9.0 2.98 1.55 .87 .62 
" " 16.25 4.78 .40 2 .44 39.9 10.0 2.89 1.78 .95 .61 
" " 18.75 5.51 .49 2.53 43.8 11.0 2.82 2.01 1.02 .60 
" " 21.25 6.25 .58 2.62 47.8 11.9 2.76 2.25 1.11 .60 

C29 9 13.25 3.89 .23 2.43 47.3 10.5 3 .49 1.77 .97 .67 
" " 15.00 4.41 .29 2.49 50.9 11.3 3.40 1.95 1.03 .66 
" " 20.00 5.88 .45 2.65 60.8 13.5 3.21 2.45 1.19 .65 
" " 25.00 7.35 .61 2.81 70.7 16.7 3.10 2.98 1.36 .64 

C33 10 15.00 4.46 .24 2 .60 66.9 13.4 3.87 2.30 1.17 .72 .. .. 20.00 5.88 .38 2.74 78 .7 16.7 3.66 2.86 1.34 .70 
" " 26.00 7.36 .53 2.89 91.0 18.2 3.52 3.40 1.50 .68 
" " 30.00 8.82 .68 3.04 103.2 20.6 3.42 3.99 1.67 .67 
" " 35.00 10.29 .82 3.18 115.5 23.1 3.35 4 .66 1.87 .67 

C41 12 20.50 6 .03 .28 2.94 128.1 21.4 4.61 3 .91 1.75 .81 
" " 26.00 7 .35 .39 3.05 144.024.0 4.43 4.53 1.91 .78 
" " 30.00 8.82 .51 3.17 161.626.9 4.28 6.21 2.09 .77 
" " 35.00 10.29 .64 3.30 179.329.9 4.17 5.90 2 .27 .76 
" " 40.00 11.76 .76 3.42 196.9132.84.09 6.632.46 .75 

C53 15 33.00 9 .90 .40 3.40312.6
1
41.75.62 8.233.16 .91 

" " 35.00 10.29 .43 3.43319.942.75.67 8.483.22 .91 
" " 40.00 11.76 .52 3.521347.5 46.3 6.44 9 .393.43 .89 
" " 45.00 13.24 .62 3.62 376.1 60.0 5.32 10.293.63 .88 
" " 50.00 14.71 .72 3.721402.7153.7 5.23 11.22i3.85 .87 
" " 56.00 16.18 .82 3.82430.257.4 5.16 12.194.07 .87 



CAMBRIA STEEL. 161 

PROPERTIES OF STANDARD CHANNELS. 

2 

13 14 16 1 16 17 18 1 
Distance Co e f . o f Strength. 
of Conwr Increase of 

Coef. of D e flection. 

of Gravity Thickness of Fihre Stress Fibre Stress ULiform Conter 
from Web for oach 16000 Pounds 12500 Pounds Section 

Outside of Pound Incr.... per &J.. Inch per Sq. Inch.. !.<>ad. !.<>ad. 
Web. in Weight. for Bl1.ildings. for Bridges. Number. 

- x- f --- - 1-----1 

Inches. Inches. F F' N N' 

.44 

.44 
• 46 
.4'6 
.46 
.46 
.49 
.48 
.51 
.52 
.50 
.52 
.55 
.55 
.53 
.53 
.55 
.58 
.58 
.66 
.66 
.57 
.59 
.61 
.59 
. 58 
. 62 
.64 
.61 
.62 
.65 
.69 
.70 
.68 
.68 
.69 
.72 
.79 
.79 
.78 
.79 
.80 
.82 

.098 

.074 

.059 

.049 

.042 

.037 

.033 

.029 

.026 

.020 

11630 
13140 
14710 
20230 
22270 
24360 
31640 
37860 
44390 
46210 
63760 
61600 
69440 
64270 
73650 
82740 
91950 

101100 
86140 
96990 

106450 
116910 
127370 
112170 
120640 
144070 
167590 
142680 
167940 
194090 
220230 
246380 
227750 
256000 
287370 
318760 
350120 
444620 
455030 
494260 
633470 
672680 
611900 

9090 
10270 
11490 
16800 
17400 
19030 
24720 
29570 
34680 
36100 
42000 
48120 
64250 
50210 
57540 
64690 
71840 
78990 
67300 
76000 
83170 
91340 
99510 
87630 
94170 

112560 
130930 
111470 
131210 
151630 
172060 
192480 
177930 
200000 
224610 
249020 
273530 
347280 
356600 
386130 
416770 
447410 
478050 

.0004743 

.0004199 

.0003751 

.0002046 

.0001858 

.0001698 

.0001046 

.0000875 

.0000746 

.0000597 

.0000513 

.0000448 

.0000397 

.0000368 

.0000321 
• 0000286 
.0000257 
.0000234 
.0000240 
.0000216 
.0000194 
.0000177 
.0000162 
.0000164 
.0000153 
.0000128 
.0000110 
.0000116 
.0000099 
.0000085 
.0000075 
.0000067 
.0000061 
.0000054 
. 0000048 
.0000043 
.0000039 
.0000025 
• 0000024 
. 0000022 
.0000021 
.0000019 
.0000018 

.0007589 

.0006718 

.0006001 

.0003273 

.0002973 

.000271 'Z 

.0001674 

.0001399 

.0001193 

.0000855 

.00008~~ 

.00007~J; 

.0000636 

.0000588 

.0000714 

.0000457 

.0000411 

.0000374 

.0000384 

.0000345 

.0000311 

.0000283 

.0000260 

.0000262 

.0000244 

.0000204 

.0000176 

.0000186 

.0000168 

.0000136 

.0000120 

.0000107 

.0000097 

.0000086 

.0000077 

.0000069 

.0000063 

.0000040 

.0000039 

.0000036 

.0000033 

.0000031 

.0000029 

C 6 
" .. 

C13 
" 

cg;. 

" 
" 

C21 
" .. 
" " 

C25 
" " " " 

C29 
" .. .. 

C33 
" 
" 
" " 

C41 
" .. 
" " 

C63 .. .. 
" 
" 
" 



, .. CAMBRIA STEEL. 

PROPERTIES OF SPEQIAL OHANNELS. 

_ ,_ ~ ~ '" ~ ~ 7 • -9-1':~1~ 1': 
, ruck· Y'" ,,",- '1' ,-, ,_. of __ l ' " 
d u.._", .. ""'&,...0/. '" 

Soo- .. Ypl of of of.. loortio. . !UJ lin; [~ II .. 
\loa ....!IocIiR. PIuro" I\uct !lit . . h ill ..... i fool .... tUP hit I-I. I-L 1~ !td·l, 2.1. 

bot. -d- --r - ,- -';-1-'- --,- ---.- - ,- --v- g, 
__ til. u.. !oj. , ....... Idol 1._ " iDWI4 Iu.' ~ , ...... ~ 

C911221.4 6.30 .31 2.64 .3.1 .1.7 128.221.4 Ull 3.231.61 
.. "23.9 7.03.37 2.70 137.022.814.41 3.1521.69 
.. .. 26.4 7.77 .44 ..... 7.6 " " 140 .924.3,4.83 3.801.78 
" "28.9 8.1S0 .150 .... 1154.726.8'4.27 4.09 1.86 
,. .. 31.4 9..24 .66 2.89 " "163.15 27.314.21 4.881.91S 
.. "S3.9 9.97.62 2.9& .. .. 172.3

1
28·'14.l6 4.69

1
2.04 

cel! 1332.0 9.30 .38 4.00 .3.~ .l.~ 237.6 36.6
1
15.015 IUI4 3.86 

:: :: M:8 ~g~3 :t& t~~ " ,,~g~i ~g:6 t~~ t~:~~ lt?~ 
.. .. 40.0 11.76 .156 4.19 .. .. 272.2 41.9 4.81 13.944.33 
.. .. 415.0 13.24 .66 4.30 " .. 292.9411.14.70111.324.69 
" "150.014.71 .79 4.42 " "313.748.3 4.62116.714.86 
" "66.°

1
16.18 .90 4.63" "334.4

1
01.44.6616.14

1
0.14 

PROPERTIES OF BULB BEAMS. 

T~ 
, . I ____ ~ 

, ' , 9-------r 11 -· - - 0 
I --- --- 4·-_·<>! 

-~ 

_ , __ ._ -.!' __ 4 __ , _ _ "_ 7 __ 8 ___ 9_ 

Soe\ioI, ~ 'I"~~I -- ;:. ......... . - ------------- - --d A\blSr 
__ I~ ,... _".lDL ~ I ..... ~ l liM&' l .u. 

8171 6/0 11.6 3.87 

~ 
" 

,~o 
UI.3 ,&. 

U, 
4.48 
6.42 

2~ 11.39 3.71 

2UI2 6.12 
22.73 6.66 
26.72 7.69 

,-8, 
.~9 
.~, 

2.18 



CA...JarllRlA STEEL. I •• 

PROPERTIES OF SPECIAL OHANNELS. 

. ". ••• • 11 ••• 
iS I ••• ••• 
~: , .... .o. 

1.11 l~l 
1.10 ••• 1.10 ••• In. .• 7 In. .• j 
1:8i 1:80 

• 

::l .... .... 
~.l 

2 LbJl~2 
1 

........ ..... 
I .. bor. 

N' 

C~l 

" 
" 

c •• 
" " " 
" 

" 

PROPERTIES OF BULB BEAMS. 

•• 600 

615320 
69660 
8C9.0 

1 

+ ___ II .. bor . 

N' 

30940 .0000681.0001090 lJ171 

151000 
1541560 
63230 

.0000I:I6 1.00001577 IH73 

.0000341 .00001546 " 

.0000302 .OQOO483 



164 CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 

EQUAL LEGS. 

I .f..~ /h~2 
. ~~/ ~" .... . ~ :t~--i. 

1 2 3 4 5 6 7 8 --- ------ ---Distance of 
Area Conwr of Moment Section 

Section Dimensions. Thiokness. Weight 
of Seotion. G'B~:l !~om of Inertia Modulus 

per Fool. Am 1·1. .his 1-1. 
Number. Leg. 

S I S 
- -t - -X- x - - 1-- --S-

Inches. Inches. Pounds. Sq. Ins. Inches. Inohes.- Inche&' --- - -- ---
A 5 %x % Yo .6 .18 .23 .009 .017 

" " 1'\, .9 .25 .25 .012 .024 
A 7 1 x l Yo .8 .24 .30 .022 .031 

" " ~ 1.2 .84 .32 .030 .044 
" " 1.5 .44 .34 .037 .056 

, 
A9 1~(~ I X Yo 1.1 .30 .36 .044 .049 

" ~ 
1.5 .44 .38 .061 .071 

" " 2.0 .57 .40 .077 .091 
" " 2.4 .69 .42 .090 .109 

All 1 Y.,~ 1y' Yo 1.3 .36 .42 .08 .072 
" 

~ 
1.8 .53 .44 .11 .104 

" " 2 .4 .69 .47 .14 .134 
" " 2.9 .84 .49 .16 .162 
" " 3.4 .99 .51 .19 .188 
" " 1'. 3 .9 1.13 .53 .21 .214 

A13 1%,~ 1% 

~ . 
2.2 .63 .51 .18 .14 

" 2.8 .82 .53 .23 .19 
" " 3.4 1.00 .55 .27 .23 
" " 4.0 1.18 .57 .31 .26 
" " t'. 4.6 1.34 .59 .35 .30 
" " 5.1 1.50 .61 .38 .33 

A15 2 x 2 !! 2.5 .72 .57 .27 .19 
" " 3.2 .94 .59 .35 .25 
" " ~ 4 .0 1.16 .61 .42 .30 
" " 4.7 1.36 .64 .48 .35 
" " t'. 5.3 1.56 .66 .54 .40 
" " 6.0 1.75 .68 .59 .45 

A17 2Y.~2Y. ~ 
3.1 .91 .69 .55 .30 

" 4.1 1.19 .72 .70 .39 
" " 5.0 1.47 .74 .85 .48 
" " ~ 5.9 1.74 .76 .98 .57 
" " n 6.8 2.00 .78 1.11 .65 
" " 7.7 2 .25 .81 1.23 .72 
" " ,.. 8.5 2 .50 .83 1.34 .80 

A19 3 x 3 X 4 .9 1.44 .84 1.24 .58 
" " 

~ 
6.1 1.78 .87 1.51 .71 

" " 7.2- 2.11 .89 1.76 .83 
" " 8.3 2.44 .91 1.99 .95 
" " 9.4 2 .75 .93 2.22 1.07 
" " H 

10.4 3.06 .95 2.43 1.19 
" I " 11.5 3.36 .98 2.62 1.30 
" " 12.5 3.66 1.00 2 .81 1.40 



CAIlBRlA STEEL. lB. 

PROPERTIES OF STANDARD ANGLES. 

EQUAL LEGS. 
, 

.~. 
. '" .. -", -.r--

. - ; 10 11 ,. ,. 1 , - . 
a.liu ol ...... Io.et l _tol 

&loll.. ... oJ • ""' .... .- .... ..... .-~ba ... .... ...... 
11111-1. . '''' ....... ... .... ."Mr_ 

• ." 1" , - 1- ...... flllilll:1 ..... 
~. ~. .... ~ll ... A}I 
~, ~B .00. .ol< .1' 
~O ••• .00. .081 .,. A,,7 
~O ... . 018 .0 •• .,. 
~. ... -01B .034 . ,. .. 
~. ~, .018 .036 ~. A • . S. ~. .026 .04' ~ . .. . ., 

~Z .033 :8U ~ . .. 
. 36 .040 ~ . .. 
::b .BO .031 .063 ~O A~l 

.BS .046 .072 ~ . ••• .BB . 068 . 066 ~ . .. 
.4' .B. .070 .101 ~. .. 
.4' .,. .082 .114 ~ . .. 
••• .,. . 094 .126 ~ . .. 
~. .,. .078 .10 A. A~.3 
~. .,. - .1. ~. 
~, .,. .113 • 1' ~. .. 
~, A' .133 .'B ... .. 
~, $4 . 162 .,. .84 .. 
~O A, .171 .so ~ . .. ... .60 .11 • 14 ~ . A~6 .. , ... • 1' :lZ ... 
.so ::z ]6 ... .. ... ... ~ . .. 
~. ... ... ~. ... .. 
••• ..B .. B .., .a. .. 
. ,. ..B ~. .. . ... Ap 
.77 1-01 ... ~B ... 
. ,B 1-0. ... ... ... .. . ,. 1.08 .41 ... ••• .. .,. 1.11 ••• .., ... .. 
.74 1.14 ••• .• B ••• .. . ,. 1.17 ••• ••• ••• .. 
••• 1.19 ~O ••• ... A~9 ... , ... .., .. 0 ~ . .. , 1.2. . 72 ~, ~ . .. .. , U. A. . B. ... .. 
.90 1~' ... .'0 ~. .. 
A. 1.36 1-0. .,. ~. .. 

\ 
AB u. 1.12 A' ... .. 
AS 1.41 .... AB ~. .. 



166 CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 
E QUAL LEGS. 

, 
. ,~ .. • , "J" .. -,.. 01---1-

1 2 • f 4 
, 6 7 -.£: -- -- " ...... - ,-, '"'-... .. ~ . ..... .- Nck_ .... .;pl . ..... Graril{ r.- ot fM'lit. . "111 .. ", ,,,, .... i1ia l_l mI·\, 

... bor. "A- "', - ,-.u • • • , .... 1- ~ s,. ,. 1- .... ~ ---
A~l 3X ~. 3X ~ 7" 2.09 , .. 2A' ,.8 

8,' 2.49 1.01 2B7 1.1 6 
" " 

~ 
.,8 2B8 l.O4 3 .. 8 1.32 

" " 11.1 8'" 1.06 3.64 1.49 
" " 12.4 3.63 1.08 3.99 1.60 
" " 13.6 3.99 1.10 .... 3 l B' 
" " "B 4.34 1.12 4.61:\ 1.96 
" " 16.0 '8. 1.1 15 •• 6 2.11 
" " M 17.1 &.03 1.17 , .. , 2 .. , 
" " 18.3 ' 28 1.19 6.l\3 .... 

A23 4 ~, 4 

I 
8 .. 2.41 1.12 3.71 , ... 

" .B 2B. 1.14 ... 8 U I2 
" " 11.3 3.31 1.16 4.97 1.7S 
" " 12.8 3ml 1.18 11.116 1.97 
" " 14.3 ... "" 6.12 2.1 9 
" " 111.7 4.62 "'3 6.66 2.40 
" " 

~ 
17.1 1S.03 , .. , 7.17 2.61 

" " 18.1I 1i.44 "'7 ~.66 2B' 
. 

" " 19.9 'B4 "'. ,,, 3m 
" " 2L2 6"4 U, S.IiS 3 " 0 

"¥,7 8 ~. 6 ... 4 .38 1.64 10.39 8.113 
'7.2 6.06 1.68 17.68 .07 

" " 19.6 1S.70 1.68 19.91 ' 8 ' " " 21.9 6.44 1.71 22.07 11.14 
" " 2 .. 7.11 1.73 24.16 11.66 
" " 26.6 7.78 1.71:1 26.19 ·'b " " 28.7 6,44 1.78 28.US 6,6 
" " 31.0 9.09 lBO 30.oe 7.111 
" " 33.1 9.74 'B2 31.92 7.63 • " " 31S.3 10.38 lB4 33.72 8.11 
" " 37.4 11.00 'B' 8~.46 887 

A~~ 8 :,. 8 

ij 
2 .. 7.7~ 2.19 48.6& ""'7 29.6 .,. 2'" , ... .~. 

" " 82.7 9.61 2 ... &9.43 10.30 
" " 3M 10.&3 2 .. ' 64.64 11.2& 
" " 38.9 11.« 2 .. ' 69.74 12.18 
" " 42.0 12.34 2~0 74.72 13.11 
" " 4&.0 13.24 It.32 79.&8 '''2 
" " 48.1 14.13 2~4 84.34 14.91 
" " &1.0 16.00 2~7 88.98 16.80 
" " Iii 840 1&.88 2~. 93.&3 16.67 .. " , .. 16.74 2.41 97.97 17.63 
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>0. CAXBBlA STEEL. 

PROPERTIES OF SPEOIAL ANGLES. 

EQUAL LEGs. 

.~ , " ., <, ___ t 

• • • • • • • • ...... 
'"~ . ,-, -... - ""'- ..... aBril, rr.. tlllria ... .. ...... .... .-"" ..... hilI-1 hill.\. ..... ... 

---- -. ,. • A • , , 
r-- -, ..... ""a ...... ".Iat. , ..... ,... , ...... 

-- r-- -
A" l ~ .~ l~ ;t ... ... ••• ~ . "". .. ... ~ . ... .U .'0< 
A .. A~f.A" 

~ 
... ... ••• .. . ... .. '.7 tjI ••• ... ... .. .. ... ••• ••• .. . .. .. ... ,~. .7 • .7 • A, .. .. ... 1.78 • 70 .7 • ~. 

A~3 ~f.A" ~ ••• '.00 .7. .7' "7 ... , ... ig » • A. .. .. 
~ 

••• 1.63 1.111 ~. .. .. ... ,» • ... , ... ••• .. .. 7 .• . ... ... 1.ln .7 • .. .. ... ~ . »7 1.67 ». 
A~I! 4~.':.4~ 

I 
... ~i~ 

, ... 0.36 1.84 
U~ , ... 6.30 1.90 .. .. , ... 11; ... . 7". .... .. .. , ... , ... ".7 2.63 .. .. ,. .. "j' ' .. 3 ... , ..., .. .. '7» •• U • 9.71 ~ .. .. .. ~ tI.7 lil , ... ,~ .. .... 

A<7 • •• 
~ 

, ... 8.6 1 , ... ~. . ... .. .. , ... .., . ..., , . "7. .. .. ,6.2 "7' 1.43 11.211 a,. .. .. , .. , ... , 1.46 , .... ..., .. .. .. ~ .... 1.48 , .... .» • .. .. .... .... , ... . .... 4.3 • 



OAllBBIA STEEL . 10 . 

PROPERTIES OF SPECIAL ANGLES. 

EQUAL LEGB.. 
, 

.~ • III' J" 
... ',.. ~ _ __ J . 

- • I -, 
,. 

11 " 18 I 

....... ..... '-&"'101. ,,-,w;..oI. ..... --.- , .... ' JnWe 
1""111 '_ 

..... 
1dlH .do .. ldl " """ h\Wll&l 1J1u. ... ... 
~I 

-." ." .' r ' 
. ---,- , .... , ..... , ..... , .... 

. ., .00 DOl D" ~O AOl 
AO ~. .Q4. D7' ... .. 
'A

O A. .10 .10 M A4 1 •• AO .91 ..0 .44 .. ... AO ... "0 .44 .. 
. 07 ••• ... ~O .4' .. 
B7 IDa 2. ~. .4' .. 
AO lD7 ~O "0 ... A~3 
A. l.10 ~O ~. £ 4 
A4 1.13 A7 Al £4 .. 
A3 1.17 £. ::~ £, .. 
A. 1.20 B' £3 .. 
Aa 1.2, .70 £ 7 ." .. 

lAO 1.76 2.18 '''' B. A49 
1.40 1.79 .£4 1." A. .. 
UO U. 2 .92 1.81 AO .. 
UO u. .... 1.78 AO .. 
12A UO ' .M lA4 AO .. 
U lAl 3.99 2.03 A7 .. , 
1~' 1.96 4.34 , ... B7 .. , 
UO l AO 3.6 3 1.79 ••• A~7 
1£' 2.00 .... '0' .• 0 
U4 20. 4.68 "'. .'0 .. 
1£. , ... 6.08 "0 .• 0 .. 

~ 
U. .00 6.66 '~O .• 7 .. 
Ul 2.12 ao. aB4 .• 7 .. 

, 



170 CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 
UNEQUAL LEGS. 

1 2 3 4 I 5 6 _ 7_ 8 
-- ------ --- ---

Area 
Disl.&noo of Centor Momento f Seetion 

Dimensions. Thiekness. Weight of Gr&vi? from Inerti. Modulus 
Seetion of 8eotion B&ek of onger Axis 1-1. Axis 1-1. 

p6rFoo~ '~-'-
Number. --- ---

bI,. t A x I S 
--- ----- -- ---

Inehes. Inebes. Pounds. Sq. Ins. Inehes. Inebes.· Inebes.a 
--- ----- --- --- ---
A91 2~~,2 j'1J 2.8 .81 .51 .29 .20 

" , 4 3.7 1.07 .54 .37 .25 

" " f'. 4.5 1.31 .56 .45 .31 

" " 5.3 1.55 .58 .51 .36 
" " ~ 

6.1 1.78 .60 .58 .41 

" " 6 .8 2.00 .63 .64 .46 
" " ,'\, 7.6 2.22 .65 .69 .51 

A93 3 ~, 2~ ~ 4.5 1.32 .66 .74 .40 

" ~ 
5.6 1.63 .68 .90 .49 

" " 6 .6 1.93 .71 1.04 .58 

" " ~ 7 .6 2.22 .73 1.18 .66 

" " 8.5 2.50 .75 1.30 .74 

" " ~ 
9.5 2.78 .77 1.42 .82 

" " 10.4 3.05 .79 1.53 .90 

A~5 3~ ~,2~ '1 4.9 1.44 .61 .78 .41 
6.1 1.78 .64 .94 .50 

" " ~ 7.2 2.11 .66 1.09 .59 

" " ~ 
8 .3 2.44 .68 1.23 .68 

" " 9.4 2.75 .70 1.36 .76 

" " 10.4 3.06 .73 1.49 .84 

" " ~ 11.5 3.36 .75 1.61 .92 
" " tt 12.5 3.66 .77 1.72 .99 
" " 13.4 3.94 .79 1.83 1.07 

A97 3~~ 3 ~ 
6.6 1.94 .81 1.58 .72 

" 7.9 2.30 .83 1.85 .85 

" " ~ 
9.1 2.66 .85 2.09 .98 

" " 10.2 3.00 .88 2.33 1.10 
" " ~ 

11.4 3.34 .90 2.55 1.21 
" " 12.5 3.68 .92 2.76 1.33 
" " tt 13.6 4.00 .94 2 .96 1.44 

" " 14.7 4.32 .96 3.15 1.54 
" " !'. 15.8 4.63 .98 3 .33 1.65 
" " 16.8 4 .93 1.00 3 .50 1.75 

A~9 4 x 3 , 7.2 2.09 .76 1.65 .73 
" ~ 8.5 2.49 .78 1.92 .87 

" " ~ 
9.8 2 .88 .80 2.18 .99 

" " 11.1 3.25 .83 2.42 1.12 
" " 12.4 3 .63 .85 2.66 1.23 
" " ~ 

I 
13.6 3.99 .87 2.87 1.35 

" " !! 14.8 4.34 .89 3.08 1.46 
" " 16.0 4.69 .92 3.28 

I 
1.57 

" " ~~:~ I 
5.03 .94 3.47 1.68 

" " 5.36 .96 3.66 1. 9 7 



CAMBRIA STEEL. 171 

PROPERTIES OF STANDARD ANGLES. 
UNEQUAL LEGS. 

~ 3~", i(> 

9 10 11 12 13 14 15 1 -- - - -----------
Radius of Distance of Conter Moment of Section Radius of Least Radius 
Gyration ~~ka;Nh~;t~ Inerti!l. Modulus Gyration Tangent of Gyration 

Seotion Axis 1-1. 
Leg. 

Ans 2-2. Aris 2-2. Aris 2-2. of Angle iris 3-3. 
- - -- - - -- - -- Number. 

r x' I ' S' r' cc r" -- - - -- ---
Inch ... Inches. Inch ... • Inches.' Inches. Inches. --------- - -
.60 .76 .51 .29 .79 .632 .43 A~l 
.59 .79 .65 .38 .78 .626 .42 
.58 .81 .79 .47 .78 .620 .42 .. 
.58 .83 . 91 .55 .77 .614 .42 .. 
.57 .85 1.03 .62 .76 .607 .42 .. 
.56 .88 1.14 .70 .75 .600 .42 .. 
.56 .90 1.24 .77 .75 .592 .42 .. 
.75 .91 1.17 • 56 .95 .684 .53 A~3 
.74 .93 1.42 .69 .94 .680 .53 
.74 .96 1.66 .81 .93 .676 .52 .. 
.73 .98 1.88 .93 . 92 .672 .52 .. 
.72 1.00 2.08 1.04 .91 .666 .52 .. 
.72 1.02 2.28 1.15 .91 .661 .52 .. 
.71 1.04 2.46 1.26 .90 .655 .52 .. 
.74 1.11 1.80 • 75 1.12 .506 .54 A95 
.73 1.14 2.19 .93 1.11 .501 .54 .. 
.72 1.16 2.56 1.09 1.10 .496 .54 .. 
.71 1.18 2.91 1.26 1.09 .491 .54 .. 
.70 1.20 3.24 1.41 1.09 .486 .53 .. 
.70 1.23 3.55 1.56 1.08 .480 .53 .. 
.69 1.25 3.85 1.71 1.07 .472 .53 .. 
.69 1.27 4.13 1.85 1.06 .468 .53 .. 
.68 1.29 4.40 1.99 1.06 .461 .54 .. 
.90 1.06 2.33 .95 1.10 .724 .63 AR7 
.90 1.08 2.72 1.13 1.09 .721 .62 
.89 1.10 3.10 1.29 1.08 .718 .62 .. 
.88 1.13 3.45 1.45 1.07 .714 .62 " .87 1.15 3.79 1.61 1.07 .711 .62 " .87 1.17 4.11 1.76 1.06 .707 .62 " .86 1.19 4.41 1.91 1.05 .703 .62 " .85 1.21 4.70 2.05 1.04 .698 .62 " .85 1.23 4.98 2.20 1.04 .694 .62 " .84 1.25 5.24 2.33 1.03 .689 .63 " 
.89 1.26 3.38 1.23 1.27 .554 .65 A99 
.88 1.28 3.96 1.46 1.26 .551 .64 .. 
.87 1.30 4.52 1.68 1.25 .547 .64 .. 
.86 1.33 5.05 1.89 1.25 .543 .64 .. 
.86 1.35 5.55 2.09 1.24 .538 .64 " .85 

I 
1.37 6.03 2.30 1.23 .534 .64 .. 

.84 1.39 6.49 2.49 1.22 .529 .64 .. 

.84 1.42 6.93 2.68 1.22 .524 .64 .. 

.83 1.44 7.35 2.87 1.21 .518 .64 " .83 1.46 7.75 3.05 1.20 .512 .64 " 



>72 OAMBRIA. STEEL. 

PROPERTIES OF STANDARD ANGLES. 
UNEQUAL LEGs.. 

~ s- • , . 
1 • a • 6 • 7 -L "". tloI&IIco tl Coo_ l _ttl. ..... 

"tipl 01. Gran= - ~- ....- lAck , ! ,- ."111. ...... i1ia j-I. J.iliH ....... "'-..... 
b •• • A 1 -.-• -. .... - ..... -.=-~ ,- ...... ~ 

A~pl 6 ~3 

! 
'" 2.41 -., Ul -70 
,.8 2.8. _7. .8, 

" " 11.3 a~l .,. 2.32 1.02 
" " 12.8 3.711 .70 2.1S8 1.1 6 
" " , .... 4.1' ~b 2.8' 1"7 
" " 1&.7 4.81 3.06 I", 
" " 17.1 0.03 .82 a'" l.IH 
" " "" 15.44 ... a.IH 1.62 
" " 19.9 • .84 .8. 3.71 1.74 
" " .. -" 6.2. ... 3.91 1.8. 

A~?a 6 ~.3~ 

i 
•. 7 .6. .84 272 1.02 

10.4 aD6 .8. S.18 ' ''' " " 12.0 3.8a .8. 3.63 1.8' 
" " 13.6 4.00 .91 4..6 ,,,. 
" " .. " 4.47 ... 4.41S 1.73 
" " 16.8 4.,a ... 4.83 1.90 
" " 18.3 1S.38 .97 .... 2.06 
" " 19.8 • .8' w. lS.otS 2-"2 
" " 21.3 .... 1D2 ,.8, 2.8~ 
" " 22.7 6.68 I." ... , 2.' 
" " 24.2 7.09 1_06 6.112 2.67 

AIOII • ~8~ 11.7 3.43 .79 3.34 I .. ' 
" 13.8 3.97 .8' • .81 1.41 
" " "" 4.6. .8' 4.2. 1.69 
" " 17.1 11.03 .8. U7 1.77 
" " 18.9 0.011 .8. OD' 1.94 
" " 20.6 6.08 .,. M7 2.11 
" " 22.4 6.117 ... M4 2"7 
" " 24.. 7.06 ... .... 2.43 
" " 211.7 ;{ ... .'7 ."6 2.69 
" " 27.8 ••• ... 6.88 2.74 
" " 28.9 8.1S0 1.01 7'" 2.90 

A~?7 • ;',. 

I 
,.~ 3.61 .84 4.'. 1.60 
14.8 4.19 .,. II.SO 1.8. 

" " ,.2 4.76 ... ."7 OD. 
" " 18.1 1S.31 1.01 6.91 2.81 
" " 20.0 "'. l.03 7'" 2'" 
" " 21.8 6.41 1.06 8.11 2.76 
" " 23.6 6.94 1.08 8.68 2.97 
" " 26.4 . 7.47 1.10 9.23 3.18 
" " 27" 7.99 1.12 e.ns .~, 

" " 28.9 8.110 1.14 10.26 3.69 .. .. 30.6 '.00 1.17 10.76 3.79 



CAMBRIA STEEL. >7a 

PROPER'rIES OF STAND.AB.D ANGLES. 
UNEQUAL LEGS. 

~ ,-. , . -. 10 11 12 13 ,. I. I 

• - IitWIoo fI. Coo._ ...,.." .cGn"V= ,-, ..... b!i~. " -, 1.aWi .. 
GytStioI .... , .... loollll .. Uur&liz-t Ii GP':1ioa --!llI!-1 .... ...... hist.!. . .... ...... 
- ~ F - W- --,,- .' ....boI'. 

• a: 
~ 

, .... _. 
-lMMI.' , .... ---------.. 1.68 020 18' 1.61 .368 .• 0 A~~ l 

8' 1.70 7.37 224 1.61 .364 .0' 
M 1.73 8.43 2.68 1.60 .361 .0' " 
8' 1.76 9.46 2.91 1.IS9 .367 .0' " 
82 1.77 10.43 323 ule .363 .0' " 
8' 180 11.87 M. 1.117 .349 .64 " 
81 18' 12..28 38. UIS .346 .'4 " 
80 184 13.16 U. USII .340 .• 4 " 
80 18. 13.98 4.4. l.otI .a3e .• 4 " 
.79 180 14.78 4.76 UI4 .331 .64 " 

1.03 U. 6.60 1.94 1.61 .489 .77 Aloa 
In. 1.61 7.78 22. 1.60 .48S .7' " 
1.01 1.63 8.0 2.64 1.69 .482 .7' " 
,n1 1.66 9.99 2.99 Ul8 .479 .7' " ,.00 1.68 11.03 .32 18h .478 .73 " 
~. 1.70 12.03 a.ell 18 .472 .7' " 
.96 1.72 12.99 3.97 1.68 .488 .73 " 
.96 1.76 13.92 42. 18. .464 .7' " 
.• 7 I.7~ 1481 ..... 184 .460 .7' " 
.96 1.7 HI.67 48. 183 .41HI .73 " .96 1.S1 16.49 6.17 183 .41H .73 " 
.99 '.04 12.86 • .24 1~4 .31S0 .77 A~!>6 
.96 20. 14.76 a.7l1 1~' 247 .7' 
.'7 2 .0 8 16.1S9 424 1.92 .344 .7' " .96 211 18.37 4-7' 1.91 .341 .7' " .96 2" 20.08 11.19 1.90 .336 .73 " ." U. 21.&4 0.011 1~' .334 .73 " 
.'4 2" 23. 4 6.10 1~' .331 .7' " 
.• 4 .20 .48. 8.M 1.88 .327 .73 " . '3 22. 28.39 6.98 1~7 .323 .7' .. 
.93 .24 '7.64 7.41 1S' .320 .73 " 
~. .~. 29.1IS 7~0 1S' .3 17 .73 .. 

1.lh 1.94 13.47 3.32 1.93 .446 ~. A~?7 
1.1 . 1.96 USA6 .8 • 1.92 .443 S 7 
l.US 1.99 17.40 4.33 1.91 . 440 S7 .. 
1.14 2.01 19.26 ..... 1.90 .438 S7 .. 
1.13 2 .03 21.07 32' 1.90 .434 86 " 
1.13 2.06 2 2.82 6.78 1.89 .431 S' " 
1.12 2.08 2 4.6 1 62. U. .428 S' .. 
1.11 2.10 28. 16 6.70 1.87 . 426 ~. .. 
I.ll 2.12 27.73 7.16 1.86 .421 ~. .. 
1.10 2.14 29..26 7.69 1~' .418 .66 .. 
1.09 2.17 30.76 8.02 1.86 .41 4 66 " 



>74 CAMBRIA STEEL. 

PROPERTIES OF SPECIAL ANGLES. 

UNEQUAL LEGS. 

~ ,. , 
1 • a • 0 • 7 • 

~ ~olCnw ,-, .... ..... - ""'- ...... • orGn'il~ {? ."'l\ .. -.. .... bill-I. J.m I_I. 
11I1Ib«. ",r.< ",. 

b ,. , A ' • , ---.-,- , .... -=- ... IIIL i_ , ..... ,... 
-- - - -----
,U10 l~~ II " 1.0 2. 24 .020 .ooa 
,\l67 IX' " " W 27 .17 .011 .018 
A16ts l Y4 x l~ • .~ ~1 .aa .073 .093 
Ale3 l Y4 x l ~ • 1~ ~a ~a ,07 ,07 

,\.t21 • ~. l Ye 

~ 
'.1 .• 0 ~O .'0 .10 

"! .70 ~7 ... ... .. .. •• ••• ~ . . <4 .14 .. .. a .• 1.13 .42 ." .17 .. .. 4A 129 .44 .1. .1 • 
,\ 123 • ::.l~ " 1.0 Aa .37 .0 • ,07 .. 

~ .2 .• a ~ . .1' .11 .. .. . ~ ~ . .41 .16 .14 .. .. 
~ 

'.4 1.00 A4 .1. ]6 .. .. 4.0 1.18 .4' 21 .. .. ... 1.34 .4' 2a 22 
AltslS 2 ,0. " I ta. II 2.1 .• 0 .30 ~. .0. 

A~?IS 2~ ~ Ix" ~ 2.a .• 7 2. ,07 .0' 
a.o ~. .30 .0 • .10 .. .. 

~ 
'.7 1.08 ~. .11 .1' .. .. 4.4 127 "0 ." .14 .. .. 0.0 lAO .37 .14 .1 • 

,\127 2 ){ " I X 

~ 
2.0 .7' .30 ." .11 .. .. .2 .• 4 .3. .1 • .14 .. .. 4.0 1.16 .40 .1 • .17 .. .. 4.7 1.3. A2 2' 20 .. .. M 1~' .44 24 2 • 

A~!ll 2X~ 1~ n ••• .77 .4a 20 .16 
8.4 100 .4' 20 20 

A~.28 2~~ lX f: 2.' 1:66 .34 ." .11 
a.4 .3. .17 .<4 .. .. 

~ 
4-2 124 ~. 20 ." .. .. '.0 1.46 .41 22 21 .. .. '.7 1.67 .4a 2' 2 • 

'\~?9 a .2 f: '.1 .31 A7 .31 20 .. 4-1 1.19 .4. ••• 2. .. .. 
~ 

'.0 1.47 ~1 .47 .a. .. .. • •• 1.74 .. ... "1 .. .. ••• 2.00 .. .., .4 .. .. i ' 7.7 22. . .. .• 7 .47 ~ 

. 



, 

CAMBRIA STEEL. 

PROPERTIES OF SPECIAL ANGLES. 

UNEQUAL LEGB. 

- 9 10 1!.!..1 E 13 
boliP " DleIUOt of Cftllr ._1 s..u.. ldlu" 
, .. of Gr .. l~ 11....u. . "Ilu GpaIM r..,nl 
/.::14. 1Atk .~ il.t·1,. i .. 1-l I.ilsU "lD(It 

, . ' ---I'~I-w-- --,,- <X 

I }o...t;- 1..- I ..... • , ..... }Aok"" __ _ 

Ji7 .4.6 .002 .007 .4.4 
SlO .00 .o61 , .()64.48 
030 .60 .14.0 .127 .42 

•• ... •• •• •• .8, ... ... 
.'3 ... ... 
~. 

•• 
.3 '3 •• •• •• A' ... ... 
040 
AD 

•• • 0 ... ... 
AD •• .a. 
•• ., 
~b •• •• 

... ... ... 

.n 
. 7' . ,. ... ... ••• ••• m . '3 
'" ... ... ... 

.:86 ... ... 
. 90 ••• ... ... ... 
. .. . .. 

0.0' 
>.0. ..0. 
::6 

..0. 
• .Q4 • .0, 
1.08 

... 
"4 .8 • 

:U 
.47 

." ... •• .a. 
.43 ... 
.a. 
••• •• ... 
ib 
A' 
• •• 
i~ ••• ••• .62 
.• 0 
.77 ••• '.Q8 .... 
M 

• .Q8 ••• 0.3 
1.73 .... 

. .. 
]: ... 
.83 .a ... ... ... ... 
.34 •• ... 
"7 .8, 
..8 
.. 0 ., 
.2 • 
.8 • ••• •• •• ... 
.8, ... 
. 4' ... ," .72 ... ... ... 
i: 

• .00 

•• ... . .. ... ... 
.• 0 ... . .. . .. 
• •• ... 
..0 
.74 

'" .79 ., . 
.78 
.77 
.. 0 ." .7. .,. 
.77 
..0 
.7 • ... ... .. , ... ... 
::b ... ••• ... ... 

.408 .... 

.'04 

.4.98 

::lg 
.4.40 
.434 
.421 
.008 
.Ml 
.043 
.034 
.024 ... 
.'30 .... .... 
~i .. .. ... . " .349 
.340 
.331 
. 488 
.419 
.309 .0' .. .. .. " .." .... 
.440 
.434 .... 
.421 
.4.14 

.20 A170 

.18 A187 

.30 A160 .. , 
•• .0 ... ... 
•• 0 .. 
.32 
.32 •• •• .. .. . .., .., ... ... 
"7 
•• •• •• •• •• •• .a 
.3 
.32 •• • • • • 
A • 
.43 

.
43

1 .• 3 

I 
.•• 
•• 3 

" 
" 

" 
" 

" 
" 
" 

,\129 

" " 
" " 



". OAMBRIA STEEL. 

PROPERTIES OF SPEOIAL ANGLES. 

UNEQUAL LEGS. 

~ , .. 
. , . 

• • 3 4 • • 7 • -... JriaioaoIo II Coaloo ,-, ..... - ""'- 'l'oic~1 • tf G • .,.iIJ rro. , .... .. .. ...... a.d: tll.oacw 
,.M '"'"- WI!·l. .ru. t-t, 

I ...... ",. 

-- -b,. • A • , • -------- --- -,- , .... ...... st· I .. , .... , ..... ,.. . 
-- --- ----

A~!Sl 3~ :,2 

I 
... '~2 .4' .4' 2' .. " 1.63 A8 .4' ~2 .. .. ••• 1.93 .• 0 .07 ~8 .. .. 7-6 222 ..a .• 4 .4a .. .. M 2.00 ~. .70 .4' .. .. ••• 2.78 .07 .7' ~4 .. .. 10.4 3.0. ~. ~2 ~. 

A~.31 4 ;".3X 

~ 
7·7 22. ... ... ~ . ••• 2.68 ." 2.99 1.17 .. .. 10.6 3.09 ... 3.40 ,~ . .. .. 11.9 3.00 1.00 3.79 '~2 .. .. 13.3 3.91 1.02 4.16 1.68 .. .. 14.7 4~0 1.04 U .~a .. .. 16.0 .. " W7 .... 2.00 

Alas "X f. 3 

i ••• •• 8 .74 1.98 ~8 .. 10.6 3.09 .78 ... 1.01 .. .. 11.9 3.60 .7' li!.lSl 1.1 3 .. .. 13.3 3.91 ~ . 2.70 .2. .. .. 
'''7 4.30 ~a 2.98 1.37 .. .. HI.O 4.6' ~ . 3.19 1.49 

A~~6 • • 4 

~ 
.1.0 a24 1.03 4.68 US? .. .. ~ tn 1.06 11.32 1.81 .. .. lUI 1,°6 0.98 2.04 .. .. '82 "70 1.1 8~' '28 .. " '7~ '24 1.12 7.14 2.48 .. .. .M 6.72 1.14 7.70 2.69 

Aloe 7 .3~ 

I 
1 6.0 4.41 .70 3.90 1.44 .. .. 17.0 g:gg. .78 4.41 1.62 .. .. 19.1 ~O 4~8 '~O .. .. 21.0 6.18 ~2 '28 1.97 .. .. 23.0 6.70 ~. 0.69 2.14 .. .. 2 ... 722 ~7 6.08 2.31 .. .. 26.8 7~8 ~. 'A' 2.48 .. .. 26.7 8.43 .81 .~a 2.64 .. .. 80.6 8.97 .• 4 7.18 2BO .. .. 32.3 9,{l0 ..8 7~3 2.96 



CAMBRIA STEEL. 177 -· PROPERTIES OF SPEOIAL ANGLES. 

UNEQUAL LEG&. 

~ , .. , 
!!- 10 11 ,. la 14 " 1 

• 
bdi .. rI 

)l;.1auo of Coo.w _., ..... Wiatt Wiatt ,- of Granl,. fftIIII 
1-- "" .. Gymin. ' ...... G,.ratioo. 

kdofS" ..... 
llls I·!. lrlaM, b :iat-I • ........ ' .... .I.IisS-3. 

",. 'lIIIbor. - ----- <X --, .' .' W • .' - ----- --
".. h.h,. I .... • I .... ' I .... . ... 

f - -- --
." 1.21 1.67 .7a 1.18 .33e -44 A~~I 
~, 12a 2.02 ~. 1.12 .329 .4a 
~4 12' .~. t;g~ 1 1.11 .824 .4a " M 12. 2.68 1.10 .818 .4a " ... I~O 2.98 1.86 .~. .812 .4a " .. U. 827 LeO 1.08 .806 .4a " 
~. 1~4 a~4 1.64 W8 .298 -4a " 

1m 1.18 8M 128 128 .737 .73 At31 
1~' 121 4-18 1.49 '2' .76 6 .7a 
W, 1.2a 4.76 1.72 .24 .733 .72 " 
1~4 1.2, M. 1.94 .2a .760 .7' " I '~8 .27 6B' 2.1e 123 .747 .7' " 
1~2 1.2. '~7 2.33 1.22 .742 .72 " 
.~. U. 8~' 2'8 '2' .742 .7' " 
~. 1.49 3.eO .~a 1.44 .440 ." A188 .. Ull 62. 2>0 1.43 .437 .., " .. U4 7-04 2a7 1.42 .431 .8' " 
~4 U8 7.7e 2.64 1.41 .428 .• 4 " 
~3 I~8 8"4 2~. 1.40 .424 .84 " 
~a 1.60 9.10 3.14 1.39 .419 .• 4 " 

.20 ua 8.14 2.34 l.e9 .631 ~. A~;3e 
1.19 1.36 9.32 270 l.es .629 ~. 
1.18 1~7 10.46 3.03 U~ .626 ~. " · 1.18 1.60 II.ee 33. U .623 ~, " 
1.17 1.62 12.61 3.73 l.ee .620 ~4 " 1.16 1.64 13.62 4.0e 1.e4 .617 ~4 " 

••• 2.eO 22.tl6 6 .01 228 2'7 .7' A~~9 
.• 4 2.tl 3 2t1.41 tI.68 ... 264 .73 
~a 2.e3 28.18 824 22' 2" .7' " 
.• 3 267 30.86 6.96 22 • .2e9 . 73 .. 
.• 2 2.60 33.47 7.60 223 .2 t1 7 .7' .. .• , 2.62 33.99 822 222 .2e3 .74 " 
. " 2.64 38.4t1 .8a 22 • .230 .74 " 
.• 0 2.66 40.82 9.42 220 .247 .74 " 

I ~. 2.69 43.13 10.00 2.19 244 .74 " .. 2.71 4 e .67 10.68 2.19 241 .74 " 

.. 



17. CAMBRIA STEEL 

PROPERTIES OF T-BARS. 

'II 
~ 

I 

o • I 1 '.IoA ~..... 1.0 "7 
.4l TlSI 1' . I' ~ I. "I. 11"1. 1.4 

T183 

TI S' 

T189 

0'7 0'. 
•• 1 0., 
0., 
•• 7 .eo 
073 

0'7 

T18/S 

'22 0., 
0 •• 

TtO! 

TlfoO 

TieD 

1/, 

I ~ 

1 ,0. ,\ .)~ It "l. 1.6 ••• 
••• ... l '~ t\ .. '4'I ..... ~ 1.7 

'" • • • • 
2'\ 2'4' 
2'~ 2'~ 

2 ", 2 ", 

3 3 
, 3 

:x I :x S
·~'~·" " . ~ 
": "?o 

"" I, i "" h 

I" 
37 ••• ... 
'.0 

••• ... 
7.' 

10.1 

• 3 

1.07 I". 
UI 
1.46 

1.83 

1.99 
2.31 
2.96 

2.74 

UNEQUAL LEGS. 

I ~ 

.~ , 
3 

3~ 

'X 
• 

.~ 

• 
• 
3~ 

3 

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

" -,'. 

II "~I 
u ." 

I~ I .•• 
3.0 .&6 

7~ 

.~ 

10.0 

I'" 
13.6 

2.11 .. ,. .... .... 
3.99 

... 
33 

.34 

.36 

• 3D 

~. 
.6l ... 
.• 7 

.7' ... ... 

.93 

••• 

"". 
. 30 

m 
1~7 

...0 

1.11 

.7' 

"" 
.()4 

.0' 

.06 

.os 
37 .4' 
~I ••• 
"7 

I ~. 
1.8. 
'~7 

31 0 

.()4 

.0 • 

1.06 .. " 
4.8, 

• .os .... 



OAllLBB lA STEEL. '79 

PROPERTIES OF T-BAR5. 

~ 
. , 

._ -b ~ I 

EQUAL LEGS. 

-10 f-!!..."[" III 18 14 1a I ,. 17 
r· Cod. of 8lr."ctb. 

IIfCioI Wi_ '" 1- - ..... 
Por nbrollo.-',.,. 111 ... aw-I.hl. 'Jratioa , .... ..... .". ... "'IUiOu.. "'125130 lilt. ...... 

UilI.I. ,.ill·l. ....... ...... .m" "',!1uro .. ~~ , . h ... . 

- -------- • , l ' W r 
F .. --------

~., , .... ..... , ..... .-- - ----
.08 . 3. .01 .0. ~1 30 • '7. T a 
.oa ~. ••• .04 ~a • 60 ••• Tl81 

.0' 23 ••• .• a ~, .3 • •• 0 Tl83 

.07 ~a ••• .• a ~7 700 a •• rt87 

.0' .s. .oa .07 ~ . , .. '90 Tl89 

~8 ... -16 . 18 .. . 2770 2160 T 37 
~, ... ~a ~. ... 3330 .... T .. ... ... ... .. . .. a a44. . ... T ., 
_ .. . .. .s. ..- "7 4aoo aaeo T 42 .• - .74 ... _aa ... 6260 4100 T •• 
'i4 .• 0 .7a . a. ... 6860 6140 T 67 
• • ••• ••• ... .'4 16 • ~180 T .-t.l0 .s. '.20 .s. ., . 11710 'a. T .. 

U. 1.08 1.42 .. , .7a 13140 10260 T _7 
-

UNEQUAL LEGS. 

~ 
.oa ~- .oa .0. .., aoo '90 TI86 

.0_ .0. .. , ... . a • 
_ .. 

7' • T .. 
.so .8' . 90 .,. ... 6400 aooo T ,a 
, .. .~. ••• .eo .., .eo90 12670 TO< 
, ... U. '.42 .s. .7. 16470 12860 TIOI , U. lD. 3.73 1.66 .90 I 22690 17720 Tl40 

• .00 _76 I .... 2.'7 1.17 11340 "60 Tl69 



'80 OAMBRIA STEEL. 

PROPERTIES OF Z·BARS. 

Z .,fi • ~t! ., , , • ~Il .. ., 
Z!.3 • ~U ., 
Z21 • ii .. :1\ .. 
22' • ~~ .. :11 
Z29 • ~il .. :1\ .. ., 
Z~.7 • i~ '0 .. 

'" Z1.1 , ' X .. &!'! g~ 
:rA!! , 

i~ .. 
Ul 

z33 6 ' X .. 
g~ ~ .. 

Z~,1 6 
~ .. glz ' U 

:7.61 6 
ia .. gq 

'67 7X • Z73 6 • 



CAMBRIA STEEL. ,., 
PROPERTIES OF Z-BARS . . 

J tt~ 
I ~ c t p--. 

. 
• -n Ii 18 I ,. 

" I ,. , • 
LoulWi. Coer. "tStre .. gth. C<HIt. ofD"tl.,,,tI,, .. . -, " 'or Flbroatn."orflbnStto. ..... 'Iratic tt IGOOO .. '" ,_ ..... ... ""'- .... , 

;:"1:1 ... .. .c;. 
'" '" ~- 'UI". 

'" ." , .... • F' N N ' - ---
f .986 JI. .0400 1.000 .000270 .000432 • • 1_ ... 21:1400 19800 .000218 .000341 " 

~.o ... 27400 21400 .000201 .000822 Z,,9 
~,. 

• •• 81800 •• 600 .000170 .000272 
~ .. ... 32600 21:11:100 .000169 .000271 ". ~ .. ... 36600 '8600 .000148 .000236 " 
.778 .• , 83&00 26200 .000124 .000198 Z2l 
.788 ••• 41700 32600 .000098 .0001&6 " 
.798 ••• 49800 38900 .000081 .000129 " 
.794 ••• &1&00 40200 .000080 .000129 Z~& 

"0' .• , 1:18Z00 "900 .000069 .000111 
I .... 

• •• •• 00 1:111:100 .000061 -0000" " .. 0. • •• 64600 1:101:100 .000064 .000103 ... 
"I' .• , 7'000 liISl:lOO .00001:17 .0000 •• " .... ••• 77400 ...00 .0000&2 .0000 •• " 
.611 .,. .,000 ... 00 .0000&8 .000093 .. , 
.619 .,. 68200 &3800 .000048 =bl " 
.6~8 .,. 79400 ..000 .000041 " 
"1. .,. 81900 64000 .000040 .0000 •• 241 
.623 .,. 92000 71900 .000038 .00001:17 " 
.631 .,. 102100 79800 .000032 .0000&1 " 
.. 1. .,. 101000 78900 .000033 .0000" ••• .... .,. 110200 86100 .000030 .DOOO4. " .... .,. 119t100 93300 .000027 .DOOO4. " .. ,. ... 90000 70300 .()O0031 .DOOO4. ••• .... ... 104600 .1600 .0000 •• .DOOO4' " .... .64 119700 03&00 .0000" .0000 •• " "0 "1 123200 98200 .0000" .000086 .. , .... ... 136600 106800 .000020 .000032 " 
.1:132 ... Its0400 117&00 .000018 .000029 " 
" 1. "1 149800 117000 .000018 .000030 '.1 .... ... 162300 126800 .000017 .ooooz, " ".0 ... 174900 136700 .00001. .0000" " 2. .72 108600 84800 .000020 .000033 .. , 

I 
.6, .72 119000 •• 000 .000017 .000028 .,. 

. 



". OAMBRIA STEEL. 

MOMENTS OF mERTlAOF·········I ...... 
, 

··REarANGLES. 

. ,. Width oC Kectauf{le In ):Dchetl • 

" , .... t -t. t -t. t -t. t 
----------- -, ." .~ ." . " ... . .. ." • ... . " ... ... 1.13 1.~7 Ul , , ... 1.67 '00 , ... 2.67 '.00 . ... , '00 ", 8.91 .... .n ,M Ml • .... .... ." , ... '.00 10,13 1l.'.!tJ , 7.15 ." 10:12 12.51 14.~ ,. .. 17.1\6 

• 10.m- 13.33 16.00 >OM " ... 2~.OO ".~ • l1:i.lQ "." 22.78 "" .... 34.17 ~.~ 

" 
.,.., ".M 81.Z::; SA.46 41.67 ..... "-'" " v.n ..... 4U9 .. '" ..... "" ... " 

" "'00 "' .. ".00 " ... noo 81.00 00." 

" 45.77 b7.2t .... SO. IO 91.61 102.96 11U3 

" 57.17 7).46 M.76 ",,,,, 114.33 ", ... 142 !l2 

" 70.S I ~." 1(1\.47 123.06 1.0.63 158.20 1;5.'18 

" ..... "M ",,,,, 149.33 171).67 192.00 213.83 

" 102.~ 127.9t '"'' 1'XI.12 :nOI "." "''' " 121.60 15U8 "'" 712.63 '"'00 "'.., "'" " 142.90 178.62 214.34 ""." 28,5:,9 8Z1.~ M7.:U ., IM.67 ..... ..... :!!lU7 ...... 3.5.00 416.67 

" J!1'l.1H 2-11.17 28II.U 837.&4 .., ... """ "' .. 
" 221.83 'I1I.29 83'!.75 "'" 443.67 4'.19.13 .... M 

" 2.lo/1.48 al~.M .... " (.s.w ,.". [,7(}.SS 633.70 

" """ "'.00 "'00 .... 00 576.00 ".00 "'.00 

'" 32M2 .... ... " "''' 65\.01 ';'32.42 813.1'0 

" 366.17 4h7.71 61'.1.2:> MO.'9 m ... ." ... 9U.42 
~ 4H).06 Sl2.MI ,,, .. 717.61 8:!O.IS "'-M 1026.16 

" 
.. ,., ~71.67 ""'00 

..,,, V14.67 1029.00 1143.113 

" .... " ... " 715'l.16 889.18 1016.21 11(3.23 127().215 ., "' ... i03.13 &lS.75 .... 38 I1~OO 12G(;.63 H06.~ 
~ 68H7 .. ", 1024.00 IllH,67 = ... 1636.00 1706.67 
M ...... ""'" ''''''' '''''' 1637.67 1&12.38 :l(H7.08 

" m.oo 1:!]~.OO " •• 00 1701.00 1lH4.00 2187.00 2-180.00 
38 1143.17 ''''' .. 1714.73 m>.M 2".l~.33 ~72.13 2857.92 ~ .. 1SS3.33 1666.67 0000.00 =38 '""''' ..... 00 m ... , 

" 1543.00 ,m." 2315.26 2701.IS 3OtI7.OO 3472.88 38.)8.,5 

" 1774 .67 2218.33 ""00 31M,57 36-1ua "".00 «36.67 

" "" ... 2$t.i9 OCHI.i5 SM8.71 «IM.67 4562.63 ....... 
~ ""00 "".00 ""'.00 ""-00 .- 6184.00 5760.00 

" 2(i(W. 17 =.n ".." I! 
5201l.S3 ..... 38 ~10.4~ 

" ....... 9661.67 _.00 """ IiMII.OO azJ.33 
M S"~.60 4100.63 49'20.75 "".00 7381.18 sall.26 .. 86$8.67 4513.33 ,,",00 7317,33 8232 00 91~.67 .. ....... 6061.01 .",." 8129.67 9145.87 10162.08 

'" "".00 ","00 "",00 0000.00 10125.00 112.lO.00 



CAMBRIA STEEL. 183 

MOMENTS OF INERTIA OF ·········I·········RECTANGLES. 

"Width of Rectangle in Inches . Depth 

in 
.l..1. 3 il 1.. .1Ji 1 Inches. 
1 6 "4 16 8 16 

.46 .50 .54 .58 .63 .67 2 
1.55 1.69 1.83 1.97 2.11 2.25 3 
3.67 4.00 4.83 4.67 5.00 5.33 4 

7.16 7.81 8.46 9.11 9.77 10.42 5 
12.38 13.50 14.63 15.75 16.88 18.00 6 
19.65 21.44 23.22 25.01 26.80 28.58 7 
29.33 32.00 34.67 37.33 40.00 42.67 8 
41.77 45.56 49.36 53.16 56.95 60.75 9 

57.29 62.50 67.71 72.92 78.13 83.33 10 
76.26 83.19 90.12 97.05 103.98 110.\)2 11 
99.00 10~.00 117.00 126.00 135.00 144.00 12 

125.87 137.31 148.75 160.20 171.64 183.08 13 
157.21 171.50 185.79 200.08 214.38 228.67 14 

193.36 210.94 228.52 246.09 263.67 281.25 15 
234.67 256.00 277.33 298.67 320.00 341.33 16 
281.47 307.06 332.65 358.24 383.83 409.42 17 
334.13 364.50 394.88 425.25 455.63 486.00 18 
392.96 428.69 464.41 500.14 535.86 571.58 19 

458.33 500.00 541.67 583.33 625.00 666.67 20 
530.58 578.81 627.05 675.28 723.52 771.75 21 
610.04 665.50 720.96 776.42 831.87 887.33 22 
697.07 760.44 823.81 887.18 950.55 1013.92 23 
792.00 864.00 936.00 1008.00 1080.00 1152.00 24 

895.18 976.56 1057.94 1139.32 1220.70 1302.08 25 
1006.96 1098.50 1190.04 1281.58 1373.13 1464.67 26 
1127.67 1230.19 1332.70 1435.22 1537.73 1640.25 27 
1257.67 1372.00 1486.33 1600.67 1715.00 1829.33 28 
1397.29 1524.31 1651.34 1778.36 1905.39 2032.42 29 

1546.88 1687.50 1828.13 ]968.75 2109.38 2250.00 30 
1877.33 2048.00 2218.67 2389.33 2560.00 2730.67 32 
2251.79 2456.50 2661.21 2865.92 3070.63 3275.33 34 
2673.00 2910.00 3159.00 3402.00 3645.00 3888.00 36 
3143.71 3429.50 3715.29 4001.08 4286.88 4572.67 38 

3666.67 4000.00 4333.33 4666.67 5000.00 5333.33 40 
4244.63 4630.50 5016.38 5402.25 5788.13 6174.00 42 
4880.33 5324.00 5767.67 6211.33 6655.00 7098.67 44 
5576.54 60S3.50 6590.46 7097.42 7604.38 8111.33 46 
6336.00 6912 .00 7488.00 8064.00 8640.00 9216.00 48 

7161.46 7812 .. 50 8463.54 9114.53 9765.63 10416.67 50 
8055.67 8788.00 9520.33 10252.67 10985.00 11717.33 52 
9021.38 9841.50 10661.63 11481.75 12301.88 1312200 54 

10061.33 10976.00 11890.67 12805.33 13720.00 14634.67 56 
11178.29 12194.50 13210.71 14226.92 15243.12 16259.33 58 
12375.00 13500.00 14625.00 15750.00 16875.00 18000.00 60 



'84 OAMBRIA. STEEL. 

PROPERTIES AND PRINOIP AL DIMENSIONS 
OF STANDARD T-RAn..S. 

, - 11<-

'll-t 1 __ ~ ---t 
, , 
i .L 

." 
024 

02. 

028 

.44 

'48 
.4. 
.49 

.4. 

." 
". 
.34 

.3. 
•• 9 

.30 

m 
.3. 
•• 0 

........ .b-----

12 1.18 l~ l Jil 1 ... 

18 1.67 2~ 2 X" I t'. 

20 2.0 2~ ~ 1", 

26 2.11 2~ 2'.4 1 ~ 

80 2.9 3 3 1% 

31S 3.4 3)4" 3 )4" 1~ 

40 3.9 ax a X l Jil 

46 4.4 au au 2 

60 4.9 3J.i1 3 J.i1 2li' 

61S !SA 4 0. 4". 2X" 

60 1S.9 4 X 4X 2""" 
61S 6.4 41. 4fi 2U 

70 6.9 ~ 4'-" 2 ". 

71S 7.4 4 11 4 11 2 U 

SO 7.8 II IS 2X 

86 8.S IS h ISh 2& 

90 8.8 6"A 6% 2"4 

91S 9.3 IS,.. ISh 2 U 

636 100 9.8 

!S39 lI~O 14.7 

,., 0.92 O.tlIS O.tl8 

I. 1.10 1.13 0 .99 

X" 1.2 106 1.2 

if 1.4 2.4 1.7 

Ii 1.4 3.6 2.8 

If 1.6 4.9 2.9 

n 1.7 6.6 3.6 

II 1.8 8.1 4.2 

h 1.9 10.1 lS.l 

II 2.0 12.2 1S.9 

Ii 2.1 14.7 6.7 

X 2.1 17.0 7.4 

if 2.2 20.0 8.4 

U 2.3 23.0 9.1 

U 2.4 26.7 10.1 

II 2.0 30.1S 11.2 

,., 2.6 30.2 12.6 

... 2.7 38.S 13.3 

n 2.8 44.4 111.0 

1 3.0 69.3 22.9 

Sect\ou No. 520 to 637 oDd M2.":;.t'1I,,clusi~ •• .., Am. 50<:. C. E. St.ondard. 
For d.~il dim.Olion. or S"",ioG No. 639 _ pa,. 1& 
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CAMBRIA STEEL. , .. 
RADII OF GYRATION FOR TWO ANGLES 

PLACED BACK TO BACK. 
ANGLES WITH EQUAL LEGS. 

r, y.,t r. r, r~ 
_ __ 4 ___ ... " __ _ 4 _ _ _ 

Radii of 1)"1"''';00 CClrTtlpood to directi""" lndic .... ed by Ul'()Wboado • -....... 
AU .. 

.. 
_",41 .. 

.. 

.. .. ' .. .. ... .. .... .. 

.. 

.. 
••• .. 

.. 

.
w ... 

1~~ l~ 

" • •• " 
2 X?:, 2X 

2 X?:, 2Y. 

• •• .. 
• •• .. 

.. 

' . r . r . r • 

I _.ion .. 



, .. CAMBRIA STEEL. 

RADII OF GYRATION FOR TWO ANGLES 
PLACED BAOK TO BACK. 

ANGLES WITH UNEQUAL LEGS. 

_r.>,. _ '. -~-... _.2- '. '. ---.. 
Fl'· 1"1[, ~r'T !r,T · Ir·T . .. .. 

~ . ..j~" -!~" -l~" 
Radii of U .... ,jon correspond to dirutOoDI lndiot.led by .,.,..,...head •. .... ...... D~ ... 

l .. bIr. , .... , .... ....... ' . ' . '. '. '. &t. I .... '. 
.A~,21 2 .~ 1% tl 1~0 0~3 

2~. M. 
2 ,~ IX tl 1~. O~. 

2.3. 0", 

2X,~ 1M tl 1.34 0.74 
2 ... 0," 

2X.~ IX tl 1.44 0.84 
2.72 0.0 

"Aiel 2X" l Y4 !l 1~4 00, .. 2.00 0.97 

AOl 2X.,: 2 
~ 

1.82 1.07 
3.10 1.1 2 .. ~OO 1.1 1) I 

2~.': IX 

* 
U 4 O~' 
2.48 0., .. 334 M, 

3 • 2 • 1~2 1.03 .. 
~ 2~4 1.011 .. ~ 1.09 

AO' 3 .~ 2 7;; !l 2..4 1 ~' .. 6~. 12' .. , . M. 1~' 

'Al.1n 3"".,: 2 ~ 
2..6 1.00 , 
U3 1.0ts .. 610 1.10 

A" 3X,': 2X 
~ 

2~. 1 ~' .. MO 1~0 .. .. 732 1~3 

A'7 3X.! 3 a ~. 1.49 .. 6.68 1~4 .. .. ,.0. 1.60 

Anllcs marked ' ore 'I'«il] ... «ions . 



OAKERIA 8TEEL. '87 

JU.Dll OF GYRATION FOR TWO ANGLES 
• PLAOED BAOK TO BAOK.. 

ANGLES WITH UNEQUAL LEGS. 

_':. .... -.!!.- --!!- " -.!!.-------

J',T F! l"T !r·T i',T 
-l ., .. 

.~" --! ;..u " -lrr' 
Radii oilY""'''''' c_~ ' 0 dlrec,_ indie.,td by arrowhead •. 

"- .- ftj,u., l,. 01 I bid 01 Gl"lIoo. 

~~ " ',I" 'l'!" ~ .. -. , .... b'" 

-
A •• 4 •• fi 4.18 1.27 ~\.211 -1.80 ~-= 

" .26 1.24 1.21 1.80 1.34. 1.39 1.4.9 

" " 16.06 1.21 1.26 1.86 1.4.0 1.411 1.611 

•• \~,3 1 4 ~3~ a 4.60 U8 1.4:1 1.60 1.66 1.69 1,69 
7.0. .. oa 1.44. 1.63 1,68 1,68 1.72 

" " 8.60 ,~. 1.46 1.66 1,60 1,611 1.76 

."' ~38 4~~3 H 
6.36 1.44 1.14 '2' '27 1.31 U, 
~.oo 1.42 1.16 '24 '2. 1.34 1.44 

" " .80 1.40 1.18 U7 ,~, 1.36 1.46 

AIOI • . a fi 
.... 1.61 .... 1,17 1.22 1.26 1.36 .. 8 .88 1.118 1.13 1.22 1.26 11.31 11.41 .. .. 11.68 1.66

1
1.17

1
1.27 1.32 1.37 1,47 

"'103 • ~ 3~ ~ 
6 .10 1.60 l.34 1.42 1.46 1,61 1.60 ,. ... 8 1.66 1.37 1,46 1.61 1.66 1.66 .. .. 13.36 1.63 11.42 ,~, ,~. 1.61 1.71 

0",1311 • . 4 

~ 
6.48 1.69 1.68 1.68 1.71 1.76 , ... .. " 8,60 1,67 1.60 1.68 1.73 1,78 ' .. 7 

" " 10.48 .66 1.62 1,71 1,76 >.80 , ... 
"'~,06 • ~ 8~ U 

8 ... .. 0. U8 '~4 1.3\) 1.43 '~a 
11.10 "00 1.30 ,~. 1,43 1,48 1.68 

" " 16.10 '''7 U4 1,44 1.49
1 1.63 '.M 

"'!07 8 . 4 

~ 
7.8. , .. , ' M ,~. 1,62 1.67 1.76 

" 11,72 .... 1.63 1.6 2 1,67 1.71 , .. , 
I 

.. " 111.98 >.88 1.68 1,67 1.71 1.76 , ... 
0"'!09 7 ~8X 

~ 
8 .. 9 928 1.16 '2' ,~. ,~. 1,47 

'0.00 22. 1..22 1.30 U. ,~. 1.48 
" " 12.36 22. 1.24 1,82 '~7 ...0 1.61 .. " 

I 
16U r .21 1..2711.36 'A' 1,46 1.66 .. " 19 2.19 1.31 1,40 1.46 1.60 1.60 

J. AQIIn .... hd . ..... opecial -U-, 

I 



,ss CAMBRIA STEEL. -
RAnD OF GYRATION FOR TWO ANGLES 

PLAOED BACK TO BAOK. 
ANGLES WITH UNEQUAL LEGS. 

---"-- ~ __ r1.-- --!!--~ --~-- " ---...... 
,:=rl'~ 

..l~)()1 
:r~ :r~ lr~ 

~~" j~" ..j ~" 
Radii ()/ arr.."'" COl'TUpond to d1n:<:lions llW1ic.II,<1 by _hud •. 

...... . - tkiek_ """ bdll of Qyntloa. 

'n 
I .... , .... ..... ... ,& '. ".1 ... -, '. " -, -, 

-- -- -- ------- -- -
*A121 2 ;";, 1", q L20 0.41 0.92 1.01 W6 1.11 ' 22 

" 226 0.38 0.90 1.01) 1.10 1.lIS U6 

0" 123 2 .~ l ~ ~ '26 0.44 0.90 0»9 W' '~9 ' 20 .. • .a6 0." 0.93 '~9 1.14 1.19 ' 29 
*A120 2~~ l~ ~ '.34 O.a, '2' ,.a, ,.a6 U, ,~, 

" " 2M O.a. U ' ,.a, UO U' ,~S 

0,U27 2~.': l X !l L44 0.42 1.16 us ,.a, ,.a6 U 7 
" 2.72 0.40 '2 ,.a0 U . 1.40 ,~, 

"A161 2}( .~ 1~ q '~4 O~' 1.13 '2' '27 U2 U , 
" 2.00 0.a0 1.14 '24 U9 '.a4 U, 

'9' 2X;";, 2 

~ 
1.62 0.60 1.10 1.19 " .. '29 , .a9 .. 8.10 O.aS 1.18 '23 L26 ,.a, 1.43 

" .. '.00 0.a6 I.Hi '2' UO ,..,. US 

*A!.28 2~ .~ I X • ,.a, 0.41 1.31 1.40 1.4Ci ,.a0 1.60 

* 
2.48 0.40 ,.a, 1.43 1.48 ,.a, 1.63 

" " 3.a. 0.a9 ,.as 1.40 >.3' '.a6 1.66 

.A~.29 , •• • ,..,,, O~S 1.37 U6 ,~, '~6 1.66 

" 

* 
2.94 0~7 1.39 1.48 l./sa ,~s 1.88 

" " 4.00 O~' 1.41 ,.a, ,.36 ,£, 1.71 

A?oS , 
.~ 2X ~ 

2.84 0.7& 1.31 1.40 U' '.a0 ' £0 
3"'S 0.74 1.33 U2 1.47 '.a2 1.63 

" " 1S.06 om~ '",7 1.46 ,.a, '~6 1.66 

°AIOl 3X ,':2 tl 2.63 ••• 1.6t1 1.76 '1" ,..,. ,». 
" 4.4J ~. 1.69 118 , , ,..,S '..,9 
" " .w .a. 1.72 , 2 >.37 ,..,. 2~3 

A~lS 3}( .,: 2~ 

~ 
2.38 0.74 loll8 1.67 1.72 1.76 ,..,. 
0.0 0 0.70 1.82 1.72 '.76 ,.." 1.92 .. .. 722 10.69 1.66 1.70 ,.., ''''S 1.96 

A97 
1 3 '" ~ 3 

1 il 1 

3.88 0.90 1.02 ,.a> 1.66 1.71 ,..,0 .. .. 6.68 0.87 '.a7 1.66 1.71 1.76 ,..,8 .. .. 9.26 0.80 1.61 1.71 1.76 1.81 ,.." , 
Anti .. marked . aTe opula! """i.",.. 
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OAMBRIA STEEL. ,s. 
RADII OF GYRATION FOR TWO ANGLES 

PLAOED BAOK TO BAOK. 

ANGLES WITH UNEQUAL LEGS. 

- .... -..... 

.. " 
£101 I) ,", 3 .. I " " 
.1.103 II ,~3}( 

".~+ ~4 
£~.O& 8 .~ ax .. 

.. .. 
" " 

8.68 
3.87 
3.70 
3.74 
3.78 



OAMBRIA STEEL. 

STRENGTH OF STEEL OOLUMNS OR STRUTS. 

For various values of != in which L = I~nglh in feet and r = radiul , 
of gyration in inches. 

P = ultimate strength in Ills. per square inch. 

FOR SOFT STE EL. 
Square beaTing 

.. 000 
Pin and squart bearing 

p _ 45000 
- 1+ {12 L)2 

24. 000 T' 
To obtain safe unilltress: 

Pin beaTing 
45000 

For quiescent loads, as in buildings, divide by 4. 
For moving loads, III in bridg<:5, divide by 5. 

Ultimate Stren2ih In lba. Ultimate Stren&'th I" Iba. 
L per Square Inch. !!. per Square Inch. , , 

__ s.aut. ~~ ~ __ "'aut. r!"~ PiD.. 

3.0 43(37 
3.2 43230 
U 43011 
3.6 42782 
3.8 .(21)43 

4.0 4229-( 
4.2 42035 
U 41765 
.(.6 41.(88 
4.8 41203 

5.0 40910 
5.2 40608 
U 40299 
5.6 39984 
5.8 39663 

aD 39335 
., 39003 .. "'" .. """ 6.8 37976 

7.0 37616 
7.2 37272 
7 . .( 36914 

..... 
"'" 42081 
41754 
41412 

"058 
"'" .(0317 

""" 39534 

39130 
388<17 
383011 
'7'74 
37443 

37006 .,'" 
"122 

"'" 85219 

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

.1816 
4159:) 
moo 
40'" 
40'40 

391193 
39'" 
'896' 

"''' "'" 
37000 

"'" .,'" "97' 
"'" '49" 34416 

"'" 38371 
8284' 
323211 
'1800 

'1'" 

7.6 36554 
7.8 3619:) 

aD 3.\828 
8.2 35462 .. "'" 8.6 3(727 
8.8 :W3r.8 

9.0 33988 
9.2 33611 
9.4 33249 
9.6 32880 
9.8 32511 

10.0 32148 
10.2 81776 
10.4 31m 
10.6 310M 
10.8 8068( 

11.0 3Q32.I 
!l.2 29965 
11.4 29608 
11.6 2924.7 
11.8 28903 

•• 419 
32966 

8251. 

"'''' 31615 
31169 
3072< 

3II2lI2 
"8 .. 
"'iii 
""" """ 28125 
"'00 
"'" '6879 
26474-

,.", 
25"5 
25'" 

"'" 2<517 

30773 
30268 

29762 
"'oo 
28763 
211272 

""" 
"'" ,-
''''' 25903 

"' .. 
""" '"'' 2<1" 23'" 
""" 22866 
""oo '20" 21671 
21288 



OAltBBIA STEEL. '"' 
STRENGTH OF STEEL OOLUMNS OR BTRUTft 

For u.rious values of ~ in which L = length in feet and r = radius , 
of gyration in inches. 

I' = ultimate strength in tbl.. per IIqllare inch. 

FOR SOFT STEEL. 
Square bearing Pin . nd IqUIlft: bearing Pin bearing 

.. 000 "000 .. 000 
P = --(I2 L)' P=--OZL)T P = (tZ----r:jT 

1+36-OOOIi" 1+24 000 ,1 1+180007 
To obtain safe unit stress : 

For quiCSCt:nt loads, u in buildin£" divide by 4. 
For moving loads, as in bridges, ivide by 5. 

UUhnate Strencth I.n lba. tnUmate Stfttl,l'th In Iba. 
L pu Sqa.are lAeh. L per Square :lneb. , , . - ..... ... .- ::".= ... . - -

1M """ '''''' ",,11 ,<6 21.06 , .... HOfoIS 

'" "'" !377' ... , ", 2t!87 ' 6711l 13812 

'" 27863 "'" .. ". 1<, 27'" .... , '1l823 17.0 2Il872 18m "',. tt, 27'" """ 190m 17.2 20611 16218 "'" 1H """ "'" 13150 
' 10 21850 ...... 19113 17.1 "'" 157~ "'" ,U ..... """ ,sm 17.S ,.," 1551Z "'31 1M 26'89 """ "", , .. "'" "'" ISI.s ... Ii'" ''''' """ 13.S .... , "002 '1833 .. , 1936\ " ... 123" ... 19t! • 14845 12135 
1 •. 0 "'" 

...., 
"''' , .. '8878 ..... 11 ... 

IU .... """ "''' ,OS " ... , .... 11757 , ... ... 98 ..... 16'" . 
'U """ 19746 16'" IU 18418 1U18 11579 

~ 
,<8 """ , ... , , ... Ii.! 18185 14010 "'" 11.4 ,m, 18811 11219 ... """ 19148 "'l7I IU tTl40 13611 11018 
IU "'" "85' "'" 19.8 17519 ''''' ,om 
15.4 """ '"'' "." .. , """ '8288 '6270 00.0 """ ''''' 10715 
15.8 "'" ISOl5 Uil06 "'., "006 ,- ''''' .... ' 68i8 "'98 , .... 
' 'D """ tTl44 14764 "'., '6682 " ... '0Il49 
'U " ... 17478 145IS "., ,..., 1l!615 "'"'' I ... ".,. 17216 .. m 

. 



, .. CA.XBBIA STlilEL. 

-
S'l'RENGTH OF STEEL COLUMNS OR STRUTS, 

For y .... ious ulllcs or .!:: in which L = length ill reet and r = radiul , 
or gyration in inches. 

P = ultimate strenifb in lb&. per .quare inch. 

FOR MEDIUM STEEL.. 
Square bearing Pin . nd Iquart bearinl:; Pin beuiag 

p= 
00000 

p = 
00000 

p = 
00000 

t+ (12 Lli t+ (tZ l)t 1+ (1% L) 
36000_ 2oI000 l'l 18liCiiJ"ri" 

To obtain safe unit 5t~": 
J.'or quieseent loads, .. in buildings, divide by ' . 
For moving load_, .. in bridges, divide by 6. 

VlU ... te 8trVl.-.h I" lb •. tJIUmate atrert&th I.Q lb •. 
!< per Sq ..... I .. ch. • p<u Sqa.n Inch. , , - ..... ... ,- ..... ... ..... '''''----. ---
to ..... 47438 .... , , .• "0615 '7133 '"'' .. """ 47108 46214 ,., -40214 3662\l ,.631 
U .mo 10'" "'" U " ... ..... ..... &0 .... "'" .... ... "''' 46011 ..... • • ..... .. '" "'II •• .... ,6\2, ."., 
M "'" ..... ..... ., """ ..... 31418 ... "'OO "" . "3817 ., 36'" .. 18' ,.," 
U "<I' ..,,, .... ... "')118 .. '" 42761 '.0 377" .3'" ""'" •. , "'81 .. ,., .- , .• """ 33100 29813 , .• .... , 3267. """ ',0 ..... ... ,. "'" ',6 ..... 621" 2878' .. "". .fo3m .fo1108 ,,' "12' 81721 ...,. 
U «m .... ."" '" ... ., .... "'" I., 85714 '''00 27718 .. «'" " ... "'" , .. "'"' """ """ 
)f 

, .. .. 1IOl """ ..... 
f-1~ 

"1 118 .... to' """ "'" ... " ."" .... 0 '08 .. '" .,,, . ..... .... , 40136 • 7600 .. ...81 "610 "078 11.0 '''93 "'" 1!510'/ .. .2196 "". "'" 11.2 .... . ,'" .", . 
1!.4 "'" ..... 21514 

" "'" ..... .. '" 11.6 ... " " .. "1179 ,. 41411 88118 ..... 11.8 321 14 .,." ..... 
7.' 41016 "'" .. ,,' 
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CAMB RIA STEEL. ,., 
STRENGTH OF STEEL OOLUMNS OR STRUTS . 

For .... riolls valllc$ of ~ in whicb L = !cne:th in fccllllld r = radiu$ 

of gyration in inches. 
p = 1l1timate ~trength in lbs. per sqllare inch. 

FOR :MEDIU:M STEEL. 
Square bearing 

60000 
Pin and Sqllare ~aring Pin ~aring 

P 50000 P _~OOO_ 
= ,+ (12L)' - 1+ (12L)' 

24 000 r' 18000 I" 

To obt:l in sare unit stress: 
For quicsccnt loads, as in buildings, divide by 4. 
For moving loads, as in bridget, div idc by 5. 

Ultimate Streuiflh In lb •• 
L per Square I nch. !< 

Ultimate Str.ncth In lb •• 
per Square Itlch. 

r PiI.... "'- r PiI........ 
_ Squn. ~ -c-:'--+--,--+,.:'~c,---I~r;:,,-' 
110 31726 26821 23234 16.6 237SI 18844 15603 
112 313(1 2M12 22824 16.8 23486 18564 15M7 
114 30959 26007 22(21 
116 30680 256(17 22026 17.0 23191 
12.8 30205 25214 21638 17.2 22901 

13.0 29833 
13.2 29471 
13.4 29099 
13.8 28738 
13.8 28381 

14.0 2S027 
14.2 '£lffrl 
IU '£l831 
tU 26989 
14.8 26650 

15.0 26816 
tfi.2 25985 
1M 25669 
15.6 25337 
15.8 .25018 

16.0 24704. 
16.2 24393 
16.4 24087 

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

"'" ""'" 21940 " .. 
21276 

""" .... 
"""" 20017 

19716 

""" 19129 

17.4 22614 
21259 17.6 22331 
20886 17.8 22052 
205" 20164 18.0 21m 
19814 18.2 21501 

18.4 21238 
19470 18.6 20975 
19134 18.8 2O'm 

'''''' 18(82 19.0 204.64 
18167 19.2 20206 

19.4 19967 
17857 19.6 t97t1 
175M 19.8 19466 
'7258 
16967 20.0 19231 
16683 20.2 18996 

20,4 18764-
16404. 20.6 18536 
16131 20.8 18311 
'58& 

18'" 18018 
1775ll 
17491 

''''' 
"'" '6737 
"'" ,-
'6022 

15798 
' 6567 
15." 
15129 
14918 

147'" 
14500 
14m 
14100 
"0> 

'6093 
14351 
14611 
14376 
14Wi ,-
13 ... 

"48' '82'1' 
""" 
'2865 
12661 

12'" '2215 
12'" 
110> 
11725 
I1M9 
11811 
11208 



194 CAMBRIA STEEL. 

EXAMPLE OF THE USE OF THE TABLES OF 
RADII OJ!' GYRATION FOR TWO ANGLES 

PLACED BACK TO BACK AND THE 
TABLES OF STRENGTH OF STEEL 

COLUMNS OR STRUTS. 

PAGES 185 TO 193 INCLUSIVE. 

What is the size of truss member required to safely sustain 50000 
pounds in compression. the safety factor being 4. the unsupported length 8 
feet, the gusset plates at each end being %" thick? 

Assume for trial two 4" x 3" x /0" angl~5 with the long legs together. 
Referring to page 187. the I~ast Radius of Gyration, comparing values in 
columns ro and rs, is found to be 1.27. The ralio of the length of the 

column in feet to the Least Radius of Gyration in inches, !: is therefore 
r 

8 
1.27= 6.3. 

Referring to the table of Strength of Steel Columns or Struts for 
medium steel, page 192, the ultimate strength of a column in which 

!:= 6.3 is found by interpolation between the values for 6.2 and 6.4 to be ~ 
r 
43149 pounds per square inch, which, divided by the safety factor 4, gives 
10787 pounds as the safe unit stress per square inch. Multiplying the 
safe unit stress per square inch: 10787 pounds by 4.18, the area of the 
two angles in square inches, gives 45090 pounds as the total safe load. 
This is slightly less than the specified load of 50000 pounds, and there
fore it will be necessary to increase the assumed section. Assume the 
angles to be 4" x 3" x ",", for which the Least Radius of Gyration is found 

by interpolation to be 1.26, and by the same process used above, !: 
r 

is found to be 6.35, which corresponds to an ultimate strength of 43055 
pounds per square inch, or a safe unit stress of 10764 pounds per square 
inch, which multiplied by the area of the two angles: 4.96 square inches, 
gives a safe total load of 53389 pounds, which is ample to meet the con
ditions stated. 

EXPLANATION OF TABLES RELATING TO DI
MENSIONS AND SAFE LOADS OF STEEL 

COLUMNS OF VARIOUS SECTIONS. 

PAGES 196 TO 277 INCLUSIVE. 

Tables of Dimensions for Plate and Angle Columns are given on pages 
196 and 197, the Moments of Inertia and Section Moduli about two rectan
gular axes are given on pages 198 to 200, and the safe loads for various 
lengths, calculated for the Radius of Gyration about each of the two rect
angular axes, are given on pages 222 to 241 inclusive. 

Tables of Dimensions for Z-bar Columns with Side Plates are given on 
page 202, the Momentsof Inertia and Section Moduli about two rectangu
lar axes are given on page 203, and the safe loads for various lengths, based 
upon the Least Radius of Gyration, are given on pages 244 and 245. 

Tahles of Dimensions for Latticed Channel Columns are given on page 
20!, the Moments of Inertia and Section Moduli about two rectangular 
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uCS are given On pall" 205, theSar" Loads for ..ariouslength •. based upon 
Ih" Least RadilllofGyralion, are £i.en on POles 2-16 to 2~9. and data rdat. 
11'1110 the proper lilIeS of Iauice bars and ltay-plates Ie be used with these 
columns are fI:,ven on pages z.RI and 249. 

011 pages 206 and 201 are giVtR the Prinelpal Dimenslons of Plate and 
Channel Columns wilh compa.l'\'ltively narrow plales, caned, for conve
nience of reference, Series A, and on pages 208 and ZOO for Series n, 
wbich differs from Series A. in baving wider plates. Mornenu of Inertia. 
IUld $e<:lion Moduli about IWO ",clangularllles .regi.e" for Series A and 
B on pal:"" 210 In 216, and the ",e" loads rOC' different 1""lI[lhl, b3$O!d 
upon the Leoul Radius ofGYl'lItion. are gi~n on pages 2.5010 271 indusly". 

S;afe loads for I-beams used as Columns or Struts art: riven On pages 
218 \0 m, And Ihe dimensIons of Ib<:$(! 5e(:tlonl can be obtained from Ihe 
tables on pages t oo to 1~ in<:lusive. 

T he Plate and Channel Columns given in Series A are particularly use
ful in buildings or locations in '"'hieh it is d"';red to k~p the utrcme 
dimeasioo, of the erot.$ $eeHon aumalL as possible for this.tyle of coillmo, 
althou.gh io this lenn the Radim of Gy ... tion about Ihe central axis 
parallel to Ihe channel webs is somewhat smaller than Ihe RadimofGym
lion about Ihe axis perpendicular to the channel weI». 'fhls makes the 
... rrower columns of Series A $OmewhallC$l econotnical of material than 
the wider columns of Series D, which. however, is small in amount for 
oolumns 01 ordinary story len(llu of 10 feet to 14 feet, such at arc ~ in 
okeleton buildingi', 

In Series B of Plate and Channel Columns with wider pl:ues, the Radii of 
Gyration about the two axes are practicaUy equal for the Intermediate 
thicknesses and these columns are llightl y more economical of maleriallhan 
those of Series A. although Ihey require somewhat more space on account 
of their wider IeCtions. 

Tbe Safe Loads for columns of ...nom kinds, as ginn on 1X'C1!1218 10 
217 inclusive. >In exp1'e§ll!d in thousands of pounds, and have bet:n figured 
by the usc of Gordon·s formula, AS stated at the heads of the various 
,,~bles, using the .af<:ty bctor",. which relates 10 static (Or quiev.ent loads 
Illch as occur in ordinary buildings. 

On page 217 I, given a table showing the Distances !bck to !bck for 
Spacing two Channels of the arne ,i..., in order to produce equal Moments 
ot Inert;'" about the two rectangular axes, This uble wiLl be found to be 
UJtlul in designing compres.sion memben oftru$$e5, etc, 

'Ille Safe Loads of the tables are :a$umed to be centrally IIpplied, and 
for e<'Invenience in computing the proper sius required to ,uPJ)Ort eccen· 
tric loads, the tables of Momentsof Incr!;",and Section Modulrtor the dif
fer~nt sectinns of columns are given. 

The Safe Loads otthe vario.u bible:!! arefi",red for I!:Itreme I1ItiOS from 

30 to 150 for !.., in which I is the length of the column and r the Uait , 
Radius of Gyration, both e~pressed in inches. 

The weights of columns st:tled in Ihe " ... hles are per lineal foot of shaft, 
and do not include any allowances for t.ase., bnackel.S Or other connec
tions, lIS these depend llpon the part;culardetalls lind requ,rementsof eaeh 
=. . 

Lo.ds for other safety facton CIIn be figured from the rabin by inveTll! 
proportion, th.u; 

New s. ... fety faclor: 4 : : Icmd from tables; new loods, Dr:l.wings of 
typical details of st~'C1 columns are giwen on pages :.!'J8 anll 299. 
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DIMENSIONS FOR PLATE AND ANGLE 
OOLUMNS . 

.. • ...... ... m' k u 

---I--------f----, .... I .. ~ Lbt.porrt. S.. IOL 'I<HI. 1a4& , .... , ...... JIIeMt. I ...... 

---I------f--· ---- -
6 x X 24.9 6.79 3''': 
.. S 66.1 Ui.94 (," 

.. .. 
~ ~~ ~g:~ l~~~ ~~ ~~ l,{, IJ~ ~~ 

3 x2ji xX IO xX 
" .. ~ " ~ 

~ x!,!)( x~ l~ "~ 

3 j<Jx 2 )ix!{ 7 "'" 
.. " "'''Yo 

' ~ ~ ,* 

'~ 'p" * 
' * 'ff 'fl 
' *I '~ 'fl 

28.3 7.79 ~)i. 
64.6 18.44 

30.0 8.29 6 '11 
68.9 19.69 " 

27.4 7~O 3 5, 
73.8 21.00 .. 

28.3 
7!i.9 

30.0 
81.0 

2'gg ~:, 

8.26 ~'.' 23.20 

31.7 8.76 6 }{ 
86.1 24.70 " 

39.3 10.86 4~ 
98.8 26.44 " 

41.4 11.49 6~ 
104.6 30.19 " 

43.lS 12.11 ~~ 
110.6 81.94 

46.6 12.74 ~~ 
116.1S 33.89 

Dim.~.;on. m' and c may be va<;ed to lui, ."V'irem~n ••. 

7 J<J 12 
" 121\ 

. X .. 13 Xt '" l~ 
OX 11 
.. 11 ... 

'" 16U 
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• DIMENSIONS FOR PLATE AND ANGLE 

COLUMNa 

.~ ~! 
• 

-?P 
' :, .. I~ ",u -. • Col • •• b • m ~ k H - "'~ "'QL ...... 

-------------- - --
M & ..... ..... n. iIq.l ... ..... Im,_ ,-.... h ,Mt. , .... • ----------------

IIx371 "a 10 ' ~ 47,4 13.36 ." ~ ~t'" ~t'" ~ 14/. .. .. .. 130.6 37.74 .. 
" ~x~~ " ~ 12 x ~ 49.11 13.98 6},' ~~ 2;Y. ~¥ Z" 1. 

.. I 137.0 39.61 ,., 
"''' ' 11 14. x II IIUI 14.61 7.1' ~4 ~~ ~y. !fl • 171'1 .. .. .. 143.4 41A9 17 

~"~Xx ~ ,. ' (j 113.7 111.23 8,~ ~tt ~¥ 2J~ 1l~ 19~ .. 149.8 43.36 .. 19 

6x371"~ 12 "~ .4~ 18.23 ~:~ ~ ~y. 2,l;i" ~ 17~ .. .. .. 
""" 46.00 17 

~,,!!X"l' 14 .~ 66.7 16.9 8 7.1' ~~ 
.,. 2;~ ~ 18Ji; .. 1611.1 48.00 .. 19h 

6,,371 "1' ,. '~ .93 19.73 ." ~~ .,. 2{.{ 1~*, 'Oil .. .. .. 171.9 • 0.00 .. .. .0 

6 x 3 71 "i' 18 "~ 71B 20.48 91.' 'n ' X 2).' 13y' " !: .. " .. 178.7 " .00 • • .. .. • •• , 7 x3~' '' "{- 14 " i' 82.6 23·U 7.1' ~ •• ~¥ ~. '01'1 .. " .. 178.7 ••• ., .0 

7 ,,871 "i' 1,~ "1' 8 11.6 24.61 . 1.' ' jj ~y. ~y. 1~·. 21~ .. .. 1811.0 ,<.00 • • 2 • 

7 .371 " "{- ''' f 88.6 211.49 9(.' ~~ ' I.' ~~ 1,~X 2'il .. " .. 192.3 •• .00 23 

7 ,,3X ""{- 20 "i' 91.8 26.40 1~" ~~ ' I.' 2,Y. '!" 24~ ,. " .. 199.1 /1 8.00 .. 
J, Dimensions m' an d c may b. Vflr;e.:\ 10 . .. l. requirement • . 

I 
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198 CAMBRIA STEEL. 

DIMENSIONS, MOMENTS OF INERTIA AND SEC
TION MODULI FOR PLATE AND 

ANGLE COLUMNS. 

Size 
of 

.lugl ••• 

Size 
of 

Plate. 

Am I-I. AIis 2-2. 

Size 
of 

PlAte. 

his I-I. Am 2-2. 

-- -- -- - - -- --- -- - - --- - -
Inches. Inches. Ins.' Ins.' Ins.' Ins." Inches. Ins.' Ins.' Ins.' Ins.' 

3 x 2Y.x~ 
" Y'lf 
" % " ... 
" Yo " .". 
" % 

6 x?:!: 
" f. 
":Va " .;"s 
,, ~ 
"oP. 
"% 

7xX 
"-I. 
" ~.< 
" /8 

::~ 
,,~ 
" +1 "% 

3Y.x 2Y.x~ 10x~ 
" ../', " ,\. 

" % " 9s " .:"s" ...t. 
" ~ " ~ " i" ..,,2 
" % "% :: ~I ::~ 

10.3 
13.4 
16.7 
20.2 
24.0 
28.1 
32.4 

103 
13.4 
16.7 
20.3 
24.1 
28.1 
32.5 

16.0 
20.7 
25.6 
30.8 
36.3 
42.1 
48.3 
54.8 
61.6 

16.0 
'}f).7 
25.6 
30.8 
36.3 
42.2 
48.3 
54.9 
61.7 

3.3 
4.3 
5.2 
6.3 
7.4 
8.6 
9.8 

39.4 
47.9 
55.9 
63.5 
70.6 
77.3 
83.7 

3.3 128.4 
4.3 157.5 
5.3 185.6 
6.3 212.5 
7.4 238.3 
8 .6 263.1 
9.8 286.9 

4.4 
5.7 
6.9 
8.3 
9.7 

11.1 
12.7 
14.3 
15.9 

4.4 
5.7 
6.9 
8.3 
9.7 

11.2 
12.7 
14.3 
15.9 

62.4 
76.2 
89.3 

101.7 
113.6 
124.8 
135.5 
145.6 
155.2 

140.9 
173.0 
203.9 
233.5 
262.1 
289.4 
315.9 
341.2 
365.6 

12.6 
15.3 
17.9 
20.3 
22.6 
24.8 
26.8 

25.1 
30.7 
36.2 
41.5 
46.5 
51.3 
56.0 

17.2 
21.0 
24.6 
28.1 
31.3 
34.4 
37.4 
40.2 
42.8 

27.5 
33.8 
39.8 
45.6 
51.1 
56.5 
61.7 
66.6 
71.3 

103 
13.4 
16.7 
20.3 
24.0 
28.1 
32.4 

10.3 
13.4 
16.7 
'}f).3 
24.1 
28.2 
32.5 

16.0 
20.7 
25.6 
30.8 
36.3 
42.1 
48.3 
54.8 
61.6 

16.0 
'}f).7 
25.6 
30.8 
36.4 
42.2 
48.4 
54.9 
61.8 

3.3 
4.3 
5.3 
63 
7.4 
8.6 
9.8 

76.7 
93.7 

110.1 
125.6 
140.5 
154.6 
168.1 

3.3 195.7 
4.3 240.5 
5.3 284.0 
6.3 325.8 
7.4 366.1 
8.6 405.1 
9.8 442.7 

44 
5.7 
6.9 
8.3 
9.7 

11.1 
12.7 
14.3 
15.9 

4.4 
5.7 
7.0 
8.3 
9.7 

11.2 
12.7 
14.3 
15.9 

84.7 
103.6 
121.7 
138.9 
151i.5 
171.2 
186.3 
200.6 
214.3 

213.7 
262.9 
R10.5 
356.2 
400.7 
443.4 
484 .9 
524.8 
563.3 

18.6 
22.7 
26.7 
30.!) 
34.1 
37.5 
40.8 

32.0 
39.3 
46.4 
53.2 
59.8 
66.1 
72.3 

20.5 
25.1 
29.5 
33.7 
37.7 
41.5 
45.2 
48.6 
52.0 

34.9 
42.9 
50.7 
58.2 
65.4 
72.4 
79.2 
85.7 
92.0 
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TION MODULI FOR PLATE AND 
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" 
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ANGLE OOLUMNS . 

" 
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" 

$1.5 
.~ .2 
.0.0 .. , 
62.9 .. , 
7~.2 
'm.6 
~., .n 



200 CAMBRIA. STEEL. 

DIMENSIONS, MOMENTS OF INERTIA AND SEO. 

.. • ...... 

TION MODULI FOR PLATE AND 
ANGLE COLUMNS. 

.. • , ... 
* . 

91.1 
IOU 
118-4 
13U1 
141.4 
IM.S 
169.0 .. " Ins 
m .• 
214.8 

12f>. 7 " ... 'M, 
. ,." .... 
218.6 " .. ~2.t 

"" "'., 
801.1' • ..... , .... 
"" .... .",., 
224.0 
2·10.0 ",., 
2'10.9 "'. , ... , 
.", .. 
%11.1 
".., 
m.' 
", .• 
m.' 
542.6 .... .... , 
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DIMENSIONS FOR Z·BAR OOLUMNS . 

- • • b H • • m A 

• .. - 1- --I--

... " , ... 
oM , .......... *" ..... 

H' , ... 
oM , ......... """ ... 

... " , ... 
oM ....... 

"..' .... 

,....... I.... 1"-' I.... !.oeM. ..... I .... ..... bdoot. 

-+--1--1------

'm 
1 
1. 
10 

tl& 

"a lO 
lO .. 
Ig~ 1. 
1. .. 
'm 
1. 1. 
1. 

t6 4 

'is' 1. 
1 

,." ,. 
l~f 
1811 
1 • 

l3l\ 
1ill 

g~ 
On o 

iH ..I 

" " " " 

" " " " " 
" " 

" 
" " 
" 

" " 
" " " 
" " 

" 
" " 
" 

" " 
" " " 
" " 

.. " .. 
" .. " " .. " 
" " " " .. " " .. " 
" " " 

~ ~, ~, 
" .. " " .. " 
" " " 
" " " " " " " I" " " " " 
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'0' CAMBRIA STEEL. 

DIMENSIONS FOR Z-BAR AND PLATE 
COLUMNS. 
k __ ~_o--oI 

- ,. 
,~," ;r~ ., .. ~~..p! , ' 

'" -t 
jf: : ' • • 

. .l:""l"".~ ,.", ~ 
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-CoI •• 1'Iliot. ...... "'.-. ... ....... ...... b d " 0 • ... A • ..... . ... ..k .. - , • ,- 'i...:, .... ,.....: r= -= ~ 1 ..... 11I<Mi ..... -- . 
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I~ 'ill 
~~ • 1- • " " 10 .. " 

" " " t:1I " " " " " " " " " " " 
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" " " .0 " " " " 
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~ " ~1 'm 
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" " " 6 1 " " " " 
" " " 6 , 10j 
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~~ 
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" .. .. .0 " " .. " 

4-6" .. " .. '01) .. " " .. ..... .. .. .. .0 " .. " " ... 
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0 ....... If ~~ 
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1 0~ ~(. • 1- • 7M," ... iN. " 10 .. .. .. .. 
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.. " " .. .. " " 10\ .. " .. " .. .. .. 10 .. .. " .. 
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~ l.~ 

~ " 6" un ~~ * 1- • 7 .. .. .. .. 
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" " .. '0 .. .. .. .. 
" " .. .01\ " " " " 
" .. .. 'Oq .. " .. .. 
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• PROPERTIES OF Z·BAR OOLUMNS. 

* ' *' 
Z-IJar Colu,n" ,. z _ U/lr Colu III'" with COyer Plat .... - "1 ,.II H P lat-I!. .... ~~ I .... , I ..... WloI" oIo 1 ," -- ........ , ...... ....... __ ,Isw.. .. 11 ...... 1 " , .... rI J" .... 01 .... 
~ IM1la. 111.... r-u.. 111 .... Col ...... ~ t..w.. Ii... t..ua. 111 .... .. -

.... ~,~ ..... lat.1 __ 111: lM.' lM.t 1-..... - lM.' 

... " 
~ 

"-, ,OJ .,. 1t.8 

~ 
1021.1 149.2 ';Qoj,7 1007 .... 42.8 ,,. W. 18.3 lmu lMI..8 = • ,~. ... ... , .. , IU.t 21.1 ..... 1188.1 111).11 761.8 IOS.8 .... , .. ,., 131).0 U, ft' • ~I m'~ M.' 112.11 

!i ". 19.6 138.9 ,. .• S~lr 819.0 m.o 
76.1 "'" OM.' "., ... ..... 10 1450.0 :!02.6 Mi.6 l:.!l.l 

UIO.1 218.4 lI'16.2 12'>.2 7f'IU" 1G3'l.4 :t!-I.2 "'. ,,,. 

~ 
.... '" ,~, 21. 1 11'~.91 23M .... ... , 

<-4" "., 21.3 '''' '''' .... 112.8 "" 197.2 '" lOll 0 1:.0.2 il~7 '''"' ... 118.4 ... , 2LU ~., ..... 1 lro&.l> 11lO.7 ;«..3 ,..., .... 141.7 n, ZtH '" .' . IliU 111.1 =, 110.4 

#" ''''' ~. 270.0 ~, 

~!::r 1:m.9 I~U 8)U lIU 
157.2 ... " .. .. , 1$4.1.1119:1.\ ",., l18.G ;,t, ,,'-, "-' .". "" ...... 14316 :m.7 .... 12L7 

" " .. 4'.0 :127.9 "" ,,".r

l 
IM9.6, 213.3 .., .. 1:.'6.7 
IQ.l 2ZS.' "'" , ... 1700.3

1
2:J.1.l> ..... ..... 

~ 
HU "., 197.2 .. , 

4--6" , .. , M.' 23;}.Z ". 10').1 2 1!09.11 ;57.4 , ... , .... 2!:i.2 ." "" 41.$ 1I~6.9 170.4 "., 11~.3 ... 2&U . " ,.., " . ..... 1 12(I\.2 181.0 814.6 116.4 w." .... 27;'1.4 ~1.6 "'" ... 
~\ ... 1J.I(I.1I 191.8 &fU 1'JJ.6 

~~ ~ 
11 •. 8 , ... 3.'>7.6 ... , U:W.211m·2 871.7 12'-6 .... , .. , 3f,U '" .... 1>0 ... 10 1 .... .13.01 ~1~.8 ... , 128.6 .... .... .. , .... ro.' 7f"11r U 1613.4 223.6 9'.l6.9 132.7 ... , n .• "'" "-. I7«iA ZH 2 ,.,. , ... 

1i1lU'01 2~.0 ... , HO.9 

~ 
... ... . 18.1 41.6 Il;s.s 1&1.8 ".. llU 

.... 6" .... ' M ... .,. ..... ~ 126:1 .• l!Ob It.'l" .1 118.2 .... ... , M .• 
418.9 156.8 

~f~ , IM9.8 1i11.1 .... , 121 2 ... .,., "., 411.7 1iII.7 1431.8 :lOU .... ''''' .... • '!II.s , .. 487.7 70 .• U>2U 2111> 9129 ,.,. 
!U: II .... ., .. MS.2 1 ;6.9 ...... lGlIU US 9-tU I13-l.5 

U 
1161.7 M.' 644.2 80-6 7r ""1 

1711.4 Zll.O 971).1 138.6 "'. ~., 58U 86.8 l!O6.8 ~u., 
_, 142.7 .... , ...,. , 1IZi.1 92-11 1110\.11 2:».7 10'!7.2 146.7 



OM CAMBRIA STEEL. 

DIMENSIONS FOR LATTIOED CHANNEL 
COLUMNS. 

"'-c'+-c-

"- I ~ , 
'Q. ·A+A 

.--+-- ---t 
"'tE , , 

t-b-...l-b~ 

...... ".;pl .. , b ., n 0 " A m ..... ,~ ... ..... --------------------
I ........ , ...... 1- , .... I .... I~ ..... .. ... I .... ..... I .... 

----------------------
8.00 .00 SJJ 3 "t· 2j.i 

i~ 
0 n 8" IO.ISO .30 " " 

C17 1 3.00 .44 " " " " " 
1 1\,1\0 .,. " " " " " 

9.76 .01 4(.i 3}> 11 3}> 

fg "''' m 
7 " 12.2' .30 " 

COl 14.76 .40 " " " " " 
17.26 .03 " " " " " 
19.76 .. , " " " " " 
11..26 ~O 4jl 4" 12(:' 3~ 

~ 
2~ 

i~ 8" 1316 .31 
co. ,. , .40 " " " " " ., 

1&16 .4' " " " " " o. , .'8 " " " " o. " 
13..26 .03 '.~ 4}> 13~ ., "'1 3 ll: ." 10.00 ~8 

.. " 
CO. 20.00 .40 .. " " " ~~, " t4 0 • .00 .81 " " " " .,. " 

16.00 ~. Ii,¥ '" H~;.~ "t.' ,~ 31.' m 10" 00.00 .38 , 
C .. 2ts.00 .03 " " " " ~~ " 

30.00 .• 8 " " " " " " I 30.00 .00 " " " " " O • 
~ 

20.60 .08 6jl 6 181.' ~.' 

m 
4/j Hi 1 2" 211.00 ... " 

C .. 30.00 .01 " " " " " 0 
36.00 .S< " " " " " " ~~ 40.00 .7. " " " " " 
33.00 .40 8~ 7}> 221.' 6J.' "" IS}$ ' tl 36.00 .43 

r~ ~I 
"Y' 40.00 .'0 " " " " " 
C., 46.00 .• 0 " " " " " ~~ 00.00 .70 " " " " " 

M.OG ! .00 " " " " •• " 

-



CA.KllBlA STEEL. 20. 

~ pROPERTIES OF ~TTIOED OHANNEL OOLUMNS. 

• 

•• 
b . l·t l mU. .... ....... ...... 1 _ . .... ... ..... • ...... • .... . 

'- • .. 11-. ~ .... ~ 
WlIa ' __ . - , ..... _. o.k' , .... -

•. 00 26.0 8.7 27.0 i:: 8 " ","0 00.2 10.1 31.1 
<'7 13.00 o~. 11 .0 30.2 8.' 

10.60 39.0 "D 38.7 10.4 

9.70 42.2 12.1 44.0 10.3 
7" 12.20 4U 13.8 00.0 11.9 

COl 14.10 .~. 16.6 66.4 13.3 
>7 • .... 'i~ 81 .4 lU 
19.76 .... 1 .0 , .... 10.8 

11.211 .U 18.2 .... 1~ ." 1316 72.0 1&0 iH 1M 
CO. 16 • 7 • .8 20D 17.6 

18111 .7'j 21" . ... ,.2 . , . ••• '3" 9 9.7 '0.8 

13.26 .... "D .... 17.8 ." 16.00 101.8 22.6 100.0 10.2 
C •• 20.00 121.6 ' 7.0 12 0 .1 23.1 

211.00 141.<1 3U 139.1 •• .8 

111.00 133.8 2 8 .8 106.2 18.11 
10' 20.00 16~.4 31.0 168.6 2~.6 
C .. 211.00 18 .0 36.4 163.3 3.0 

30.00 206.4 41.8 2011.4 3M 
311.00 231.0 46.2 226.0 39.4 

20.110 206 .2 4.6 2116.9 37.9 
12" 211.00 288.0 4& 2911.6 43.6 
C4l 30.00 328.2 113.9 3311.8 49.11 

30.00 3118.6 119.8 370.11 .U 
40.00 393.8 .M 406.7 •• .8 ..... 626.2 .&< 618.7 76.1 
30.00 639.8 811.3 636.1 7.~ 

10" 40.00 690.0 ··6 700.8 .... 
C .. ..... 700.2 100. 76S.0 .8.8 

" .00 800.4 107.4 819.6 100.9 
00.00 8~.4 114.7 874.3 107.6 



•• 6 OAMBRIA STEEL . 

DIMENSIONS FOR PLATE AND CHANNEL 
COLUMNS. 
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CAMBRIA STEEL. . 07 

• DIMENSIONS FOR PLATE AND OHANNEL 
COLUMNS. 
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CAMBRIA STEEL. 

DI.MENSIQNS FOR PLATE AND OHANNEL 
COLUMNS. 
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CAMBRIA STEEL. . .. 
• DIMENSIONS FOR PLATE AND OHANNEL 

OOLUMNS. 
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210 CAMBRIA STEEL. 

DIMENSIONS, MOMENTS OF INERTIA 
AND SECTION MODULI FOR 

PLATE AND CHANNEL 
COLUMNS. 

SERIES A. SERIES :8. 

AIis !-1. .his 2-2. 
Depth ~ ~ 

.his!-!. luis 2-2. 

of Weight,; _ • .-'! ---- ----
Channel per ~ ~ ~ p... I 
an~ Foot. ~ p:: 'E 

Section ~i3M M 'tl M M 
.~ 0- Section 0- Section ~ 0- I Section 0- Section 

Num- ~ ~ maot Mod- ment Mod- ~ ~ mant Mod- mant Mod-

ber. "" E'l Ine~t.. ulus. In.~t.. ulus. "" IE In.~tia. ulus. In.~tia. ulus. 

6" 
C 17 

6" 
C 17 

6" 
C 17 

6" 
C 17 

Lbs. Ins.'In. Ins.' Ins.' Ins.' Ins.' Ins. In. Ins.' Ins.. Ins.' Ins.' 

8.00 8 X 65.1 " ~ ~n 
" i~ 986 

Yo 1107 
II ~ 123.1 % 1361 

10.50 ~ ~4 69.3 
". 80.1 % 912 
,,7~ 1028 

" Yo 1149 
" ~ 127.3 % 140.0 

l~;OO ~ X 73.7 
fo 84.5 

" % 95.6 io 107.2 
Yo lt9.3 

" "0 131.7 % 144.7 

1~;50 ~ X 78.1 
Ti. 88.9 
% 100.0 

" 1iJ 111.6 Yo 1237 
" lu 136.1 
" % . 149.1 

20.0 . 
229 
258 
~7 
31.6 
346 
37.5 

21.3 
24.2 
27.0 
29.9 
32.8 
35.7 
387 

22.7 
25.5 
28.3 
31.2 
34.1 
37.0 
39.9 

24.0 
268 
296 
32.5 
353 
38.2 
41.1 

48.4 
537 
59.0 
64.4 
697 
75.0 
80.4 

52.5 
57.8 
63.1 
68.5 
73.8 
79.1 
84.5 

56.5 
61.9 
67.2 
72.5 
77.9 
83.2 
88.5 

600 
65.4 
70.7 
76.0 
81.4 
867 
92.0 

12.1 
13.4 
148 
16.1 
17.4 
188 
20.1 

13.1 
14.5 
158 
17.1 
18.5 
19.8 
211 

14.1 
15.5 
16.8 
18.1 
19.5 
20.8 
22.1 

15.0 
163 
17.7 
19.0 
20.3 
2l.7 
230 

9 X 
" ,o. 
" % 
:: ~ 
" r\ 
" % 

9 X 
,o. 

" % 
" 7 rrr 

:: ~ 
n 

" % 

9 X 
I'. 

H % 
" (,. 
" ~ 
" % 

70.0 
821 
94.7 

107.8 
121.3 
135.3 
149.8 

742 
86.3 
98.9 

1120 
125.5 
139.5 
154.0 

78.6 
90.7 

103.3 
1164 
129.9 
143.9 
158.4 

9 ~ 88.0 
II ll~ 95.1 
.. % 107.7 

-10 120.8 
Yo 134.3 

.. go 148.3 % 162.8 

21.5 
24.8 
28.1 
31.4 
34.6 
380 
41.3 

22.8 
26.1 
29.3 
326 
35.8 
39.2 
42.5 

24.2 
27.4 
30.6 
33.9 
37.1 
40.4 
43.7 

25.5 
28.7 
31.9 
35.1 
38.4 
41.6 
449 

69.6 
77.2 
84.8 
92.4 

100.0 
]07.6 
115.2 

765 
841 
91.7 
993 

106.9 
114.5 
1221 

83.4 
91.0 
98.6 

106.2 
1137 
121.3 
128.9 

89.5 
97.1 

104.7 
112.3 
119.9 
127.4 
135.0 

15.5 
17.2 
18.9 
20.5 
22.2 
2:1.9 
25.6 

li.O 
18.7 
20.4 
22.1 
23.8 
25.4 
27.1 

18.5 
20.2 
21.9 
236 
253 
27.0 
28.7 

19.9 
21.6 
23.3 
25.0 
26.6 
28.3 
30.0 
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CAMBRIA STEEL. 211 

DIMENSIONS, MOMENTS OF INERTIA * 
AND SECTION MODULI FOR "1 1 

PLATE AND CHANNEL 
COLUMNS. 

SERIESA. SERIESB. 
Depth . !l"'1 !l .. ' Alis \-1. AIlS 2·2. :i ~ I ~lis \-1. Axis Z-2. 

of Welghl 0:: 0:: I £ 0:: 
Channel per "S ~ Ko· Section Mo· Seotion ~ on M:~ Section )(0- Section 

and FooL ~] monl Mod- menl Mod- ,s ~ ment Mod- ment Jlod-
Section ~ I'~ In of. ulus. loft' ulus. ~ ~ I of I' ulus. I of I' ulus. Hum- .... ~ erllA. ner lA. ~ ~ nor lA. ner lA. 

ber. - ----- - - -- ---------
Lbs. Ins' l~ Ins.' ~ Ins.' Ins.3 Ins. ~ Ins.' In .. s In .. ' Ins.' 

.. .. 117.4 30 8 781 174" 134 2 35.2 1447 263 
9.75 9 '~ 101.4 27.0 70.6 15.7 11 X~ 114.5 30.5 130.9 23.8 

" .. Va 134.1 34:6 85:8 19:1" 154:5 39.9 158:6 28:8 
.. .. 'u 151.3 38 4 93 4 20 8 "r. 175.5 44 6 172 5 31 4 

7" .. "~169.0 42:2 101:0 22:4 .. Yo 197.1 49:3 186:S 33:9 
C 21 .. ::!~ 187.2 46.1 108.5 24.1 .. tIr 219.5 54.0 200.2 36.4 

.. % 206.2 50.0 116.1 25.8 " % 242.5 58.8 214.1 38.9 

.. "H 22').6 53.9 123.8 27.5 .. t.~ 266.3 63.6 227.9 41.4 
" .. % 243.5 57.8 131.3 29.2 .. % 290.7 68.4 241.8 44.0 

12.25 9 X 107.6 28.7 76.3 17.0 11 X 120.7 32.2 144.0 26 .2 
.. .. fir 123.6 32.4 83.9 18.6 ,", f~ 140,4 36.8 157.9 28.7 
.. .. % 140.3 36.2 91.5 20.3 :Ys 160.7 41.5 171.8 31.2 

7" :: :: t'. 157.5 40.0 99.1 22.0 :: f.~ 181.7 46.1 185.6 33.8 o 21.. .2 175.2 43.8 106.7 23.7 Y2 203.3 60.8 199.5 36.3 
" H 193.4 47.6 114.3 25.4 .. for 225.7 55.6 213.4 38.8 
.. % 212.4 51.5 121.9 27.1 .. % 248.7 60.3 227.2 41.3 
" t~ 231.8 55.4 129.5 28.8 .. *~ 272.5 65.1 241.1 43.8 
.. % 251.7 59.2 137.1 30.5 "% 296.9 69.9 255.0 46.4 

.. .. .ow 129.6 34.0 89.1 19.8" 146.4 38.4 170.1 30.9 
14.75 9 X 113.6 30.3 81.5 18.1 11 X~ 126.7 33.8 156.3 28.4 

" .. % 146.3 37.7 96.7 21.5" 166.7 43.0 184.0 33.5 

7~ :: :: ~ ~~:~ :U ~~:g ~g :: t'. ~U ~U m:~ ~:~ 
C 1 :: "t. 199.4 49.1 119.5 26.5 " ... ~~ .. 77 57.0 225.6 44~ .. 05 

7" 
C 21 

" % 218.4 53.0 127.1 28.2 "H% "'.... 61.8 239.4 " .. "+! 237.8 56.8 134.7 29.9 .. + 278.5 66.5 253.3 46.1 
.. "% 257.7 60.6 142.3 31.6 "~4 302.9 71.3 267.2 48.6 

17.25 9 X 119.6 31.9 85.9 19.1 11 X 132.7 35.4 167.1 30.4 :: .. iJ 135.6 35.6 93.4 20.8 :: tJ. 152.4 40.0 181.0 32.9 
" :Ys 152.3 39.3 101.1 22.5 % 172.7 44.6 194.9 35.4 

:: t'. m:~ :U m:~ ~;~ :: t'. ~i~:~ ~~:~ ~:~ ~:g 
" "w 205.4 50.6 123.8 27.5 "for. 237.7 58.5 236.5 43.0 

" " % 224.4 54.4 131.4 29.2 .. % 260.7 63.2 250.3 45.5 " 4 243.8 58.2 139.1 30.9 "t! 284.5 67.9 264.2 48.0 
.. "% I 263.7 62.1 146.6 32.6 .. % 308.9 72.7 278.1 50.6 

19}5 9 X 125.6 3~.5 90.3 20.1 ~~ '1 138.7 37.0 178.2 32.4 
.. f~ 141.6 37.1 97.9 21.8 H 158.4 41.5 192.0 34.9 

" " :Ys 158.3 40.8 105.5 23.4 "% 178.7 46.1 205.9 37.4 

7
" " ".;iw 175.5 44.6 113.1 25.1 "l 199.7 50.7 219.7 40.0 

C 21 " "Yo 193.2 48.3 120.7 268 "9. 221.3 55.3 233.6 42.5 
" "for 211.4 52.0 128.3 28:5 "l 243.7 60.0 247.5 45.0 
" "% 230.4 55.9 135.9 30 2 ,,% 266.7 64.7 261.3 47.5 
" "H 249.8 59.7 143.5 31.9 "+l 290.5 69.4 275.2 50.0 
" "~269.7 63.5 151.1 33.6 "% 314.9 74.1 289.1 52.6 

~----------------------------------------~ 



CAMBRIA BTEEL. 

DIMENSIONS, MOMENTS OF mERTIA *' AND SEOTION MODULI FOR 
PLATE AND OHANNEL 

OOLUM:NS. 
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OAl/[BRIA. STEEL. 

" DIMENSIONS, MOMENTS OF INERTIA 

• 

AND SEOTION MODULI FOR 
PLATE AND OHANNEL 

OOLUMNS. 

SERIES A. 

11ia I L 

"'., 
817 I) .,., ..... .,,, 
4711.1 
~UU 
661.& ."" 

.,3 

$1.6 
41.1 
U6 

I. 4!l..:l 
5\,7 
~.~ ... , 
"" .... ... 
~, ... .... .... 
67.4 .... 
~ .. 
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'" '" '" ... 
'" ... 
,0.3 
7U 

61.4 " .. .... ,eo 
'u ".0 ...., 
760 
79.5 



CA.M:BBIA STEEL. 

DIMENSIONS, MOMENTS OF mERTLA 
AND SECTION MODULI FOR 

PLATE AND CHANNEL 
OOLUMNS. 

n.z 
;69 
8l_6 .. , 
91.0 
00.' 

100.3 
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CAMBRIA STEEL. 

pIMENSIONS, MOMENTS OF INERTIA 
AND SECTION MODULI FOR 

PLATE AND OBANNEL 
COLUMNS . 

76.4 
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g;l.4 
~, 

100.0 
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100.8 
111. 1 
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••• CAXBBIA STEEL. 

DIMENSIONS, MOMENTS OF INERTIA 
AND SEOTION MODULI FOR 

PLATE AND OHANNEL 

OOLUMNS. 



CAMBRIA STEEL. 217 

SPACING OF CHANNELS FOR EQUAL MOMENTS 
OF INERTIA ABOUT THE TWO REC-

TANGULAR AXES 1-1 AND 2-2. 

~ t 

<:::::::: r,:::::::' r;:= c::::::; 
-A-" --- E--

]., L 1 1 

0;;;;;;:;::: ~ l::::::. .:::::: 
2 

, Weight 
Area 

Wei1ht Area of Depth of Depth 
of per ft. Seotion of per t. Section 

Section Chan- of one of one A E Section Chan- of one of one A E 
Num- nolo Chan- Chan- Num- nel. Chau- Chan-

ber. nel. nel. ber. nel. Del. 

---- ---- -- ------ ----
Inches. Pounds. Sq.Ins. Inches. Inches. Inches. Pounds. Sq. Ins. Inches. Inches. 

-------- -- -- ---------- --
C5 3 4.00 1.19 1.29 3.05 C25 8 18.75 5.51 4.37 6.65 

" " 5.00 1.47 1.17 2.93 " " 21.25 6.25 4.22 6.58 
" " 6.00 1.76 1.10 2.94 

C9 4 5.25 1.55 2.08 3.92 C29 ~ 13.25 3 .89 5.62 8.06 
" 15.00 4.41 5.48 7.84 

" " 6.25 1.84 1.96 3.80 " " 20.00 5.88 5.14 7.46 
" " 7.25 2.13 1.88 3.72 " " 25.00 7.35 4.83 7.31 

6.5011.95 C 13 5 2.79 4.75 C33 10 15.00 4.46 6.33 8.89 " " 9.50,2.65 2.57 4.49 
" " 11.50

1

3.38 2.35 4.39 " " 20.00 5 .88 5.96 8.40 
" " 25.00 7.35 5.66 8.14 
" " 30.00 8.82 5.41 8.01 
" " 35.00 10.29 5.18 7.94 

C 17 6 8.002.38 3.51 5.59 

, 

" " 10.50 3.09 3.29 5.29 
" " 13.00 3.82 3.08 5.16 
" " 15.50 4 .56 2.90 5.10 C41 W 20.50 6.03 7.68 10.48 

" 25.00 7.35 7.35 10.07 

, 
" " 30.00 8.82 7.06 9.78 

C21 7 9.75 2.85 4.21 6.41 " " 35.00 10.29 6 .83 9.59 

" " 12.25 3.60 4.00 6.12 " " 40.00 11.76 6.60 9.48 

" " 14.75 4 .34 3.82 5.94 
" " 17.2r07 3.65 5.85 
" " 19.755.81 3.49 5.81 C53 ~? 33.00 9.90 9.51 12.67 

" 35.00 10.29 9.42 12.58 
" " 40.00 11.76 9.16 12.28 

C25 8 11.253.35 4.92 7.24 " " 45.00 13.24 8.92 12.08 
" " 13.75

1
4.04 4.72 6.96 " " 50.00 14.71 8.72 11.92 

" " 16.254.78 4.53 6.77 " " 55.00 16.18 8.53 11.81 



218 CAMBRIA STEEL 

SAFE LOADS IN THOUSANDS OF POUNDS 

FOR I-BEAMS USED AS COLUMNS WITH 

SQUARE ENDS. 

50000 
Based on Gordon'S F ormula p=- (12 q. Safe ty factor 4. 

1+36000 r2 

Depth of Weighl Ar .. 

of 
lWIius 

Beam 
per 

&nd 
Foo~ Soction. 

of 

Gyration. 

Length in Feet. 

Soclion 

J!u';'ber. 

- - ---- --,---,-----,----;-._-;---;---

3" 
B5 

4" 
B9 

5" 
ln3 

6" 
B17 

7" 
B21 

8" 
H 2 5 

9" 
B29 

10" 
B33 

12" 
B41 

Pounds. Sq. Ins. 

5.5 
6.5 
7.5 

7.5 
8.5 
9.5 

10.5 

9.75 
12.25 
14.75 

12.25 
14.75 
17.25 

15.0 
17.5 
20.0 

18.00 
20 25 
!C2.75 
25.25 

21.0 
25.0 
30.0 
35.0 

2;'0 
30.0 
35.0 
40.0 

31.5 
35.0 
40.0 

1.63 
1.91 
2.21 

2.21 
2.50 
2.79 
3.09 

2.87 
3.60 
4.34 

3.6l 
4.34 
5.07 

4.42 
5.15 
5. 

5.~3 
5.96 
6.69 
7.43 

6.31 
7.35 
8.82 

10.29 

7.~7 
8.82 

IO.V 
11.76 

9.26 
10.29 
11.76 

Inches. 

.53 

.52 

.52 

.59 

.58 

.58 

.57 

.65 

.63 

.63 

.72 

.6~ 

.68 

.78 

.76 

.N 

.84 

.82 

.81 

.80 

.90 

.88 

.85 

.84 

.97 

.93 

.91 

.90 

1.01 
.99 
.96 

2 

19 
23 
26 

26 
~O 
33 
37 

35 
43 
52 

44 
52 
61 

54 
6a 
71 

65 
73 
8~ 
91 

77 
90 

lOS 
126 

91 
lOS 
126 
144 

3 

18 
2l 
24 

25 
28 
3l 
35 

33 
4l 
50 

4~ 
51 
59 

52 
61 
69 

63 
71 
7~ 
88 

4 

17 
19 
22 

23 
26 
29 
32 

31 
39 
47 

40 
48 
56 

50 
58 
66 

61 
68 
76 
81 

76 73 

1~ 11~ 
122 118 

89 86 
100 103 
123 119 
141 136 

11·\ 112 109 
127 124 12l 
144 14~ 137 

5 

15 
17 
20 

21 
24 
27 
29 

29 
36 
43 

38 
45 
52 

47 
55 
62 

58 
65 
72 
80 

70 
81 
97 

112 

83 
99 

115 
131 
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SAFE LOADS IN THOUSANDS OF POUNDS 
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••• OAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS • 
FOR I·BEAMB USED AS COLUMNS WITH 

SQUARE ENDS. 
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CA.M.BBIA. STEEL. .., 
SAFE LOADS IN THOUSANDS OF POUNDS 

FOR I-BEAMS USED AS OOLUMNS WITH 
SQUARE ENDS. 
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••• OAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. 
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CAMBRIA 8TEEL. "3 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

~ PLATE AND ANGLE COLUMNS, 

CAl CULATEO FOR lEAST RADIUS OF GYRATION 
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224 CAlId.BRIA STEEL. 

SAFE LOADS rn THOUSANDS OF POUNDS FOR 
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CAMBRIA STEEL. • •• 
• S AFE LOADS IN THOUSANDS OF POUNDS FOR 
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••• CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. 

''''"U",'' FO' mOT ,AD,", OF OVRAnON '* 
AXIS ' ·1, .... , 

1J.N.ed 01> Gordo,,' , lI'orm,,'a " \ 121.)1 

flare l,. ' aclo r 4. l +lIGOOO .... .. 
':r I'''' "" .... .... J • Wi .. fl I.ellirth 

J - 'Jr&IioII ''- III Feci • 

-~ 
PlaIOL Col ..... - ".I-L ..... 

~u..,.ft. I~ 
-,.- - • • • 

1-
'~~'I ' 0 'I '" 7.19 1.IS <m .. " " " '" '.M 1.18 .. " '" "' '" .. .. .. au ,,, . 1.21 '.00 H' '" '''' .. .. .. .., "'" 121 , .. 'M "' '" .. .. .. M.O "'" '.n .. " '" 

,,. ,~ .. .. .. &1.1 16.74 ... , ... "" ." , .. .. .. .. 02. ,&<, ,." .~ '" '"' '" 
1-~'~~'~ ~?' ~ "" ... '" U3 ' W '''' .. 

8,;.0 IO.z& ,.., Ul m l~ II. 
" " .. "l.G ~" ,." .m '" II • '" .. .. .. 88., ''''Iii ,." •. m 1 7~ HI '" " " .. " .. "'" '" .. " '" '" ,~ 

" " .. 00.' II ... , ... ' .00 "" '" '" ,I " .. ~, 1~.81 U7 ." '" '" '" " .. .. 18.4 21.[>3 '.00 .., 
'" .. . 11 

" " 4 .. . N.l "'~ ,." '" '" "" "' ~ . ~ 

'~ ~~' I 
U.6 121l '.08 <1.91 '" '" .. , IU8 1.61 ... 176 HI .. .. .. 
'" "" '.M .., 

"" '" .. .. .. '" "00 co • ... , '" '" .. .. .. n. 2I.2'7 ... , 
"" 

,., r. .. .. .. N.' '''' In .." "" '" .. " .. ,u ,." I .• " (,;9 '" .. .. .. .. " .. 27.n 1.';8 •. n .., on .. .. 
M :: t 101.6 "" . , .U 4.74 .. .~ .. .. ...., SUI ,., 4.i2 '" .. ! . ~X" 

~~ '! 
4'11,7 11.61 '" ,n "" 1711 .... 17.4~ .. , 6.iS '" '" " .. .. ... 110.2' "" on '" '" .. .. " 18.' '"'" '" '" "" '" .. .. .. 81.' "" " . '" '" '" .. .. .. ... "' ... 2. 1 ~ .. " &I, '" .. .. .. ,,,, SI.IS U , .. , ... rn .. .. :: 9 lH.g "" '" "" ". ." .. .. 1:4. 11 .. .. '" '.00 '" 4 1~ .. .. .. 
""' ..... ." .... 'M 473 .. .. .. 111.4 (lA~ 2.ZI ". '" .. ~ x ~"J: , .. ~ Q.' III.iS ,,, ... ~ . ,. 

" n, "" 2.49 ... "" r.. .. .. .. .... ",00 '" .w "" ". .. .. .. "., '"" '" '" 
.., •• .. .. .. 1011.6 32.19 2.61 '.00 '" '" .. .. .. 1 IIU M." '.00 .. , '" Q' .. .. 

:: ~ 
13M ... " ,ru '" 4H •• .. .. 1-60.2 41.'13 , .. '" 01' .. .. .. 

\ 
.. 16(M 4U9 , .. 

'" "" ", .. .. .. l00.~ .7.1t ~.;2 .... "" ~;8 .. .. .. 170.0 00.00 2.;~ ." '"' '" 



OAMBRIA STEEL. "7 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

PLATE AND ANGLE COLUMNS. 

CALCULATEO FOR LEAST R"OIUS OF GYR"TION * 
"XIS 1·1. , , 

BaHt' 0"' Gordo,,·, Formul" ( 

Sal"t,. laetor. . 1+ 

LenKth III Feet. 

" " .. " " . . .. 
'" " " TI 00 .. .. .. 
,~ '" '''' " " .. .. 
112 '" '" M " .. 
,~ '" '" ,~ III : .. 
,~ , .. L .. '" ". ~, >8, '" '" , .. .. .. 
" .. .. " " " .. .. .. 
'" '" '" " .. " .. 
'" '" "" '" 

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

,., ... '" '" I .. , '" '" , .. '" ,~ .. .. 
'" '" '" '" )7.1 , 

'" .. 
'" 

~, '" '" '" 'M .. '" ~, '" 210 '" .. ,. 131 '" '" '" 
., .. 

'M '" '" '" , .. '" .. 
'" '''' 172 '" M> 

,. .. .. 
'" 

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

"" '" "" '" .. 
8n .. '" r., '" '" ... '" '" .. , '" 

,., .. 
m '" '" '" on r., 

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

'" ~, 'm '" .. '" .. 
r" "" "" '" '" "" ... ,., 

"" m ,,, 
'" 

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

-II 
.. .. .. .. ... '" '" '" .. .. .. .. ... ... ". '" '" 5 .. 

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

,. ". ,. '" '" ." m '" '" "" "" "" ... '" u, "" '" "" "" '" "" r.. '" ~, '" '" . " .. .., 
"" '" on ... ... "" '" '" '" '" .. ... '" 

, 
"" '" ,., .. '" '" "" '" ." .. '" .. "'" {o1e; .. '" 



••• CAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS . 

.. .. .. .. .. 

.. • ..... 
, ~i<'I" " .. .. 

:: ~ 

"1' 1~ .. .. .. .. .. 
~"' ~!" ~" .. .. ' 
" .. 
" " .. " 
" " " .. ~ 

':~ '~ .. .. .. .. .. .. . 
~ ' !. '~ ,. '~ 

:: i: ri ~ 
~ '!!,'~ ':? ' I 
"" " .." .. 
".. " :: " ~ :: 

:: !l :: 
" it .. 

.. .. 

.. 
, ~"'''I ':~ ' ~ .. . .. 

" .. 
" .. .. .. 
:: ':: u .. .. il 

• .. .. 
" .. 
" 

. .., 
", 'u .... 
M.' ." ~., , .. 
S7.2 
~ l I 
51.1 ... , 
'" 7U "., 
81.2 
C., 
5t.9 "'-, ... , , .. 
M.' 
'CO ro., 

10'1.1 
114.9 
1'>1.8 

"'"' 7l.S 
81.6 ." 101.2 

11{1,6 
13).(l 

"" 13RA 
1<17.8 .... "". ,1.8 ,"-. m, 
,~. 

"'" "" I~~ 
,~. 

mi.8 

.. " 10.27 
t2.:lS 
IU5 
..00 

'''' .. .. 
/I.a 
" .. 1294 

'"'' 17.00 .... ,." '"',. 2.05 
I:2.N 

"" 17.6'1 
'"'00 
",0) 
21 03 

"''' ~." lUll ..... .. " 1&19 ... " ~.OO 
,.00 ... " :tL62 
M." 
~ ... 
"" " ... 
.,.~ 

"''' ".00 .. " ,." ... " l19.nI 

'"" roN ..... 
"'00 

1.12 

'" 1.11 ... , ,." " . 1.:lII , ... 
'.N 
J.tL ,." , ... 
!All 
1o r.2 
' M 

'" '.M 
'" ' .00 ,." , ... 
, .S 
1 71 
1 .7~ 
1-7, 

'''' 'N 
, .~ 

,00 ", ". ,,, 
w ,,, 
2_17 ". ,,, 
", ,,, ,,, 
'" ,~ 
'" ,~ 
'" ,M 
,ro ". 

'''' OJ 1216 12:1 
lSI 146 
17' II» 
1l1li 192 
2'..'1 215 

'N '" 
lOS 1011 
1M l SI 
100 151 

"' ", 211 l!O6 = ,,, 
'"' '" :/llol To3 

"" '" '" '" ,,, 
'" m 

"" .. ... .. 
: I ~ 

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

"" .u .. 
on 

'" 

" '" ". i5 
'" ,. 
'" I f'l 
17) 

'" ,~ 

216 

'"' m 

'''' '" ,. 
," .., 
'" t!~ 

N' ... 
,~ 

,~ ,,, 
•• 
"" '" S:'J 

"" 4~'7 
4rot 

'" ~~'7 

'" "" '" '" • • ... .. .... ... .. 
"" 
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PLATE AND ANGLE OOLUMNS. 
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232 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. 
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OAM.BRIA STEEL. 2 •• 

sAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. 
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SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. 
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CAMBRIA STEEL. ". 
• sAFE LOADS IN THOUSANDS OF POUNDS FOR 
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SAFE LOADS IN THOUSANDS OF POUNDS FOR 
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OAMBRIA STEEL. .37 

SAFE LOADS rn THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. 

CALCULATED FOR RAOIUS OF GYRATION 
AXIS 2.2. 

Hased OD OordOl1'. l!'Ol .. mula I'~ -~~)1 
Sarety ractor 4. 1+ 36000 .. 

I!... 14 16 18 20 22 242

m

- lila 30 32 34- 36- 38 40 

IN 92 91 9(1 8S In s:; & 81 !l) '18 7 71 72 70 
116 ll~ liS 111 109 107 I():I I 101 gs II- 91 8'1 86 
138 13fi 135 132 ISO 128 i'~~ 123 120 1111 IE III 1('11 1(1(; 103 
100 1;08 156 11'13 lr.4l 11$ 1 14 198 1M ]3'1 1l!8 I - 122 11$ 
181 179 176 173 110 167!~ 100 157 1M 119 1-lt> 141 13.'1 13-1 
m l !l'.l 196 193 190 IS!! b. 171/ 17( 170 166 16: 1~7 11'0.1 1m 
2Z.! Z19 216 213 :IJ)9 ~ l!Ol 196 192 187 182 178 Jill 101 1m 
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'" '" ,m ,,. 
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'" lU5 

'" .. ,ro 
m 

"" 211 
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·8. CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. 

CALCULAT[O FOR RA.DIUS OF GYRATION 
AXIS 2·2. 

naMld o n (lordon'. Forn.ul. r _YOOO r ,+ (1~1.)· 
Sare ty 1...,lor 4. 86000ri 

lioo Ii.. I Y .. ,~I ~ ... 9:'01 ... 111"" LeUK'11i 
ol ol 01 Col... G,,.!1a G,noIlia 
~ _ I'IaIOL CoI.ItA. W.. Id. H ~'~";':'~I '''';'''~·7F~'_'_'.' 
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CAMBRI A S TEEL. "9 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. 

CALCULATED FDA RADIUS OF CVRATION 
AXIS 2-2. 

D"4ftd o n Oordon' , F <>rm ula r_~( ~ • . 
• + " • Safety faeto .. 4. 3600J1i 

LeIlJClh In ,,' eel. 

12 ....!!......!!... 18 20 221~ 26 28 31 _a2 - 34-36~ 4 0 

101 100 99 98 'TI I.\'! 94 93 91 go 88 86 S5 83 81 
12$ 12-1 123 121 13> II 11 Il l> 118 III 109 107 106 lW 10' 
14~ 117 11& 14·. 113 141 j,t; 13'1 ]34 1!12 1:10 1~'7 12:> 12 ]3) 
172 I7l 169 167 1M 163 ioo 1M l ~ 1M 150 117 H ( ii~ii 138 
1'» 193 191 189 187 18-1 182 17 176 173 110 Hi6 163 I 156 
218 216 2]1 211 m ID6 nil ~ 196 193 189 ]SS 182 ]78 174 
2-10 Zl8 z.I:j 233 230 '0/ 2'3

1 
-: 21 2] 2I)j ro& alO 191> 19'2 

107 1(l6 1()5 104 103 Ull 100 \lIS 111 96 1M 9'1 00 88 87 
133 131 ISO 129 127 126 1:M 122 l~ 118' liS 11( 112 lll) 1(17 
Ui8 157 1M 153 152 100 1411 14.') 143 111 1:18 136 133 100 128 
188 181 180 178 liS 173 171 188 1M, 1m 100 11>7 151 151 148 
m :lO6 IDI 201 100 100 19-1 191 I~ 18-1 181 178 17~ 171 167 
232 230 'Ul 2'.l:> W 219 21 213 m 20Il 20'2 198 194 100 186 
2;'j.~ 2,;3 Z11 218 2l.5 212 238 2l<I 231 1 "&..""7 222 218 2141 210 2lt; 
279 Z16 Z14 270 267 264 200 2:)6 2:>1 217 2~2 238 23:l m Z.!3 
\lO2 m 296 2'.l3 2S9 2:% ZSI ZiTI m 'IG1 2ti'2 217 ~ 247 211 
1M 156 1M 153 1~2 150 14 147 145 H~ 1(2 14() 137 I~ 133 
187 185 1801 183 181 179

j 

~171 li~ 173 l71 1~ 166 161. 161 159 
216 215 21S 212 210 lJ)8 \l)3' 2,)1 lil1 19rt 193 190 1!17 1M 
211 21-4 242 :w> 238 2M 23.'1 2111 m ~ 2:.!2 218 216 212 lJ)8 
Z1S m 27\ 269 2116 263 ~I 2[.8, 2:>1 251 24~ 21-4 :w> Zl6 23:l 
OOS all m 296 2!H 2!ll 2&l 281 277 m 2ro ~ 261 '1::>7 
53l m :m S".A 821 318 311 811 3071 303 2116 2!).1 2!l9 '2S5 280 
3..i9 3';7 M4 3.>1 348 Jl.lt 810 i!3G, :"132, S::l8 823 SI8 313 :nI 300 
S86 38-1 SSI B78 SU 370 SOO 8G2 ~11 352 $47 3-I~ 1137 831 S26 
413 411 407 .fCH 400 396 892 887 3821:m 371 &66 800 3M 348 
188 187 188 ISS 1M 11'12 VI1 179 liS ) 7& m 1'2 170 168 Ifo(l 
2M 223 2'.l:2 221 Zl9 218 jjl21& 21( Zl2 210 20S n \l)3 rol 198 
200 200 256 Z"iG '2M 2'", 248 246 213 241 238 23,'; 233 230 
296 295 293 2!lt 2lr.l $ 21),)1 ;;; m 277 274 271 267 'l&t 261 
831 830 82f! 826 821 8::!1 8181 Sis 313 30'1 B06 303 299 29Ci 292 
00II 364 862 800 857 &';6 85'.! 319 S1.", 312 S38 s:w sao 826 322 
400 39'J 896 S'.l4 391 SIl6 385 881 87& !ii'( 370 3M 861 &:;7 3,':2 
.m 432 430 427 421 4211 417 414 410 401 396 S92 387 38"J 
4tI3 466 46S 400 457 45S 450 415 441 437 432 427 422 41& (It 
0CI2 499 4% (1)3 4~ ~' 4S1 477 4'12 467 462' 4:i7 451 446 4-tO 
534 ~ ~29 M:I'> 621 517 ~51 00'\ fi03 ~4il1~ 492 487 4&1
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,"475 463 
~ l!l)2 ZJI 2:iO WI 2n I ~4 242 2 2S8 Zl6 Z3-& 229 m l!93 291 290 2S8 '287 ::lSI 279 276 274 Zl"J 269 266 
831 333 831 S30 328 826 m :m 31 317 814 312 SOO 306 303 
874 373 871 800 8G7 I W S63 800 s.:;s l!M 852 349 S46 &12 :m 
414 412 410 400 406 I 40i iji401 8'38 396 m S89 38.5 382 378 3i4 
453 4~1 (19 4 17 ~(5 4,12 4 436 438 42!1 426 422 418 4]( (10 
492 400 4'18 48.~ 483 4"0 (77 H3 ( , 400: 46:2 4M « 449 4« 
r;oo 528 Ml6 1>2.1 5"'11' 617 614 1iI0 606 Wl~ 498 4\Xl 4S9 4SI. 479 
568 M">6 :.ro 6(;1 ~·.08 I 6.'>I &'>1 11-17 11-12 538 ~ 529 521 (>1 613 
00l\ 6:XI 001 698 56':i 001 5S7 583 678 674 M9 663 M8 ; ~: 11-17 
613 641 638 tI34 631 fffI G23 618 614 00: 003 $8 002, "'" 68) 



240 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. 

CALCULATED FOR RADIUS OF GYRATION 
AXIS 2-2. 

50000 
Bascd on Gordon's Formula P =(12 L)' 

1+ -

Size 
of 

Angle •. 

Safcty F actor 4. 36000 r' 

Siz. 
of 

Plalos. 

Area 
W~1ht of 

Column. ~!ti.~ 
~t;; of Radius of 
Gyration Gyration 
Aris 1.1. i ris 2·2. 

Length 

in. Feet. 

- - ---1 - -- - - - --- - -- ---1- ----
Inches. Inches. Lbs.porFt. Sq. los. Inches. Inches. 10 12 

-----1------ -- - -- --- - ---

7. 
" 
" 
" 
" 
" 
" 
" 
" 
7 
" 
" 
" 
" 
" 
" 
" 
" 
" 
7. 
" 
" 
" 
" 
" 
" 
" 
" 
7 
" 
" 
" 
" 
" 
" .. 
" 
" 

" 

" 

18 x fJ 
~ : X 
" ~ 
:: !~ 
" ~ 
" ~ 
" 'M 
" 1-

80.8 
918 

103.2 
113.7 
124.7 
135.3 
145.9 
156.5 
166.6 
176.8 

83.8 
95.2 

1070 
118.0 
129.4 
140.4 
151.4 
162.4 
173.0 
183.6 

80.8 
98.6 

110.8 
12'2.3 
13-1.1 
140.5 
156.9 
168.4 
179.4 
190.4 

89.8 
102.0 
11 1.7 
126.5 
138.7 
150.6 
162.5 
174.3 
18-0.8 
197. 2 

23.78 
27.00 
30.24 
33.18 
36.61 
39.79 

·42.90 
45.98 
49.03 
52.00 

24.65 
28.00 
31.36 
34.73 
37.98 
4129 
44.52 
47.73 
50.90 
54.00 

25.53 
29.00 
32.49 
35.98 
39.36 
42.79 
46.15 
49.48 
52.78 
56.00 

26.40 
30.00 
33.61 
37.23 
40.73 
44.29 
47.77 
51.23 
51.05 
;;&" ~ 

3.05 
3.08 
3.11 
3.13 
3.17 
3.20 
3.23 
3.26 
3.29 
3.32 

3.00 
3.02 
3.06 
3.08 
3.11 
3.14 
3.17 
3.20 
3.23 
3.26 

2.91 
2.97 
3.00 
3.02 
3.06 
3.08 
3. 11 
3.14 
3.17 
3.20 

2.89 
2.92 
2.95 
2.97 
3.00 
3.03 
3.06 
3.09 
3.12 
3.15 

5.92 
5.90 
5.87 
5.85 
5.83 
5.81 
5.79 
5.76 
5 .74 
5.72 

6.75 
6.73 
6.71 
6.69 
6.67 
6.61 
6.62 
6.60 
6.58 
6.56 

7.58 
7.55 
7.53 
7.51 
7049 
7.47 
7.41 
7.42 
7.40 
7.38 

8.39 
8.37 
8.34 
8.32 
8.30 
8.28 
8.2'; 
8.23 
8.21 
8.19 

293 
334 
374 
413 
452 
491 
529 
567 
605 
642 

292 
332 
372 
411 
450 
489 
527 
564 
602 
639 

304 
346 
387 
428 
469 
509 
549 
588 
627 
666 

315 
359 
402 
445 
487 
529 
570 
612 
652 
693 



CAMBRIA STEEL. 241 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. 

CALCULATED FOR RADIUS OF GYRATION 

+H-' 
AXIS 2-2. 

Based on Gordon's Formula P= ~~)'f. 
Safety Factor 4. 1+ 36000Tii 

Length In Feet. 

-
14 16 18 20 22 24 26 28 30 32 34 36 38 40 
-------------- - - - - - - -

290 288 286 21>1 281 278 275 272 269 266 262 258 2.\5 2.;1 
330 328 325 323 320 317 313 310 306 30"2 298 294 289 28.5 
370 367 364 361 3.58 3.>4 351 347 342 338 333 329 324 319 
409 406 403 309 396 392 387 383 378 1 373 368 363 3-58 352 
447 444 441 437 43-"l 429 424 419 414 408 403 397 391 385 
486 482 478 474 470 465 460 455 449 4J3 437 431 424 418 
523 520 516 511 506 501 496 490 434 477 471 464 457 450 
561 557 553 548 543 537 531 525 518 511 501 497 489 482 
598 594 589 58-l 578 572 566 559 552 5-15 537 529 521 513 
635 630 625 620 614 607 600 593 586 578 570 561 553 544 

302 301 209 297 295 293 290 288 235 282 279 276 273 270 
344 342 340 338 336 333 330 327 324 321 318 314 310 307 
335 383 381 379 376 373 370 366 363 359 355 352 347 343 
426 424 421 419 416 412 409 405 401 397 393 389 381 379 
467 464 461 458 455 451 448 443 439 435 430 425 420 415 
507 501 501 498 494 490 486 481 4i7 472 467 461 456 450 
546 513 510 536 532 528 524 519 514 509 503 497 491 485 
586 582 579 575 571 566 561 556 551 545 539 533 526 520 
621 621 617 613 609 604 598 593 587 581 574 568 561 554 
663 659 655 651 646 641 635 629 623 616 609 602 595 588 
314 313 312 310 308 306 304 302 300 297 295 292 290 287 
358 356 35-1 3.53 3-51 348 316 344 341 338 335 332 329 326 
401 309 397 395 393 390 388 335 382 379 376 372 369 365 
443 441 439 437 434 432 429 426 422 419 415 411 408 403 
485 483 481 478 476 473 469 466 462 459 455 450 446 442 
527 525 522 519 516 513 510 506 502 498 493 489 484 479 
568 566 563 560 557 553 550 546 541 537 532 527 522 517 
609 607 604 601 597 593 589 585 580 575 570 565 559 554 
6.50 647 644 641 637 633 628 '''I ~, 613 608 602 596 590 
690 687 684 680 676 672 667 662 657 651 

:I :~ 
633 626 

326 325 324 322 321 319 317 315 313 311 305 302 
371 370 368 367 365 363 361 359 357 3.>4 352 349 346 344 
415 414 412 411 409 407 40-1 402 · 309 397 391 391 388 385 
460 458 456 !~ 452 450 447 445 442 439 436 432 429 426 
503 502 500 495 493 490 487 484 481 477 473 470 466 
517 515 513 5n 538 535 532 529 526 522 518 514 510 506 
590 588 585 583 580 577 574 570 567 563 559 554 550 645 
633 630 628 625 622 619 615 612 608 603 509 594 590 585 
675 672 670 667 664 660 656 652 648 644 6."l9 6."l4 629 623 
717 714 711 708 705 701 697 693 688 6331 67S1 673 667 662 

, 



2.2 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
FOR Z-BAR COLUMNS. 

SQUARE ENDS. 

n .. fI.ed u" Gordo .. '. Formul .. r _ 71~)' SAfety ("otor'" 
1+ 361.00 ... 

... -I .... I ... ;:~I :t . .! 
Seo\iOll. "''',Jo. 01. 0.1... . f 

,..1 ..... COh'''1 po. Spal-Bon. ISooIlOL roo~ lI01 

Col..... illCUL s.. 1-. Poud&.I-,-... -I-.-cl-,-o-.- ,. 
--- ----------

4-3 " .... ... ~ 
1 ....... plalt D 
O~"..... !: 

I~ 
4-4" .... •• 

j " .... plalt 
6 ;J4" 1rido. 

4-6" .... " ... 
J V,Jo.plalo 
7M" widt. 

~ 
~ 
~ 
~ 

~ 

9.31 
11.7'.1 
13.M 
If>.9'1 
"W 
19.97 

lUI 
\4.2'.l 
17.18 
\9. H 
UOO 
0." 
'M' ~.~ 
~.,. 

IS.78 
19.00 
US> 
•. 00 
27.70 
00.91 "',. 35.81 
00.00 .. '" 
O ~ 
",on 
3U~ 
M." .. ~ 
40.31 

"'''' 47.47 

31.7 

"" '" M.' 

'" ~ .• 

M.8 
&1.5 
76.0 ,M 
91.2 

1(\,';.3 
11l.2 
IZU 

'''' 
72.3 
6 1.7 "'., 

100.6 
118.1 
100.1> 
137.0 
149. 0) 
161.5 

1.86 III 
1.91 HI 
1.s8 167 
1.~ 196 
1.90 :!Ol6 
1.9.3 Z·l~ 

,,. 
'" S.18 
3.10 
3.11> 
8.21 

'" '" '" ,,. 
3.711 
•. m ,m 
3.711 
3.711 • • 

'" .. '" 3.m .. 

'" '" '" '" '" '" 

'" ~, 

70" 

"" '" 'N 

'"' 4 11 

'" 
"" ." 

'" '" '" 474 

'" ,. 
'" 

476 

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

For detail dl n'l~""on ... " page 2(11. 
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CAMBRI.A. 8TEEL. 243 

SAPE LOADS IN THOUSANDS OF POUNDS 
FOR Z-BAR COLUMNS. 

SQUARE ENDS. 

0. ........ 0 .. "' .... ·• Formula 1" __ ~I~»' Sar. lT r.ocl.or <l. 

1+36000" 

}{ 
... --.... ... ... ..... 

16 18 20 22 
24 1~_2_._:1_3_0_+_'_'+_3_'+_3._1_""'_ 

121 
1:03 
,~ 

"" '" "" "" ", 
'" 
'" '" '" V, 
'" lJ.;2 

"" .", 
<u 

" ,~ 

'" '" '" '" 
'" '" ,~ ". '" "" z, .., 
'" 171 

'" 217 

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

" '"' LI7 •• 
139 ,. 
1!",1 

'" 
'" 112 

'" '" '" '" '" ... .. 
' 00 ... 
m 

"" ,» 
'" '" .. 
"" 

'" '''' '00 

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

'" '" ,~ 

'" ,. 
'" ,. 
~, 

'" 
'" '" '" ,. ." 31~ ,. 
oc • ... 

" 121 

'" ,. 
'" = 
"" ,. .. - ., - - -I- - -. .. ' .... . 

113 I~ 
IH 16'1 .. ,,. 
?!l zn 
Z}I ZU 
21'17 2711 .... 
331 318 
SG::.! s:;o 

Z16 210 '))1 
2"> 1 218 2 11 
293 2Ij(I 278 
3111 DI 300 
~I lI-U 1136 
I19L 1IIU rro .. '" '" 4t3 m 419 
4BO 4fj..j 4,j;l 
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'" ." 
m 
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244 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
4 

Z-BAR AND PLATE COLUMNS. 
50000 

Baret,' Factor 4. Based on Gordl)n's Formula P = (12 L)' • 

1+ 36000 t2 
t+---.l'~-~ 

H SQUARE ENDS. 

Thiok· !rea Least 

Bettion 
ness 

of 
Weight Radius 

of 
Column 

of of I.ength 111. Feet. 
of Cover 

S.ttion. 
Column. Gyra-

Plates. lion 
Column. 

-- --- ---

Inches. Sq. Ins. Lbs.perFt. Inches. 10 12 1 14 16 18 20

1

22 
--- ---------

% 48.83 166.2 3.80 59! 587 579 570 560 549 538 
4 Z-Bars !'. DO.58 172.2 3.81 615 608 600 591 580 569 558 

52.83 178.1 382 657 629 621 611 601 589 577 6%" x 

~ 
54.08 184.1 3.82 658 650 642 632 621 609 597 

3%" xt1" 55.8.3 190.0 3.83 679 671 662 652 641 629 616 and 57.58 196.0 3.84 701 693 683 673 661 649 636 Web-plate ~ 59.83 201.9 3.84 722 714 704 694 632 669 656 7"..4" x ti" r 61.08 207.9 3.85 743 735 725 714 702 689 675 
~ 62.83 213.8 3.85 765 756 746 735 722 709 695 

% 50.81 172.7 3.75 618 610 602 592 582 570 558 
4 Z-Bars !'. 5256 178.6 3.76 639 631 62:1 613 602 590 578 

54.31 184.6 3.77 660 653 643 6.33 622 610 598 6" x 

~ 
56.06 190.5 3.78 682 674 664 654 643 680 617 

3X"I~" 2and 4 57.81 196.5 3.79 703 695 685 675 663 650 637 

~ 
59.56 202.4 3.80 724 716 706 695 633 670 656 Web-plate 61.31 208.4 380 746 737 727 716 703 690 676 7%"x%" 

~ 
63.06 214.3 3.81 767 758 748 736 724 710 696 
64.81 220.3 3.82 789 779 769 757 744 730 715 

% 54.37 184.7 3.73 661 653 643 683 622 610 597 
4 Z-Bars !'. 56.12 190.7 3.74 682 674 664 654 642 630 616 

57.87 196.6 3.75 703 695 63.5 674 662 650 636 
tt":x 

~ 
59.62 202.6 3.76 725 716 706 695 683 670 656 

3 9/ 1/ 311 
61.37 208.5 3.77 746 737 727 716 703 690 675 I and W 

14 63.12 214.5 3.78 763 758 748 736 723 709 695 Web-plate 64.87 220.4 3.78 789 780 769 757 744 729 714 
7%:'x H" 

~ 
66.62 226.4 3.79 810 801 790 777 764 749 734 
68.37 232.3 3.80 832 822 811 798 784 769 754 

% 57.97 197.2 3.71 704 696 636 674 662 649 635 , 59.72 203.1 3.72 726 717 706 695 683 669 655 4 Z-Bars ~ 61.47 209.1 3.73 747 738 727 716 703 689 675 6%" x q 63.22 215.0 3.74 763 759 748 736 723 709 694 3%"1 {a" 64.97 221.0 3.75 790 780 769 757 744 729 714 and 66.72 226.9 3.76 811 801 790 778 764 749 738 Web-plate ~ 68.47 232.9 3.76 832 822 811 798 784 769 753 7"..4" x Ye" 
~ 

70.22 238.8 3.77 854 844 832 819 804 789 773 
71.97 244.8 3.78 875 865 853 839 825 809 792 



CAMBRIA STEEL. 245 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
Z-BAR ANi> PLATE COLUMNS. 

50000 Safety factor 4. Based on Gordon's ForInula P = (12 L)" 

H 
1+36000 rt 

SQUARE ENDS. 

Thick-
ne .. 

Length in Feet. of 
Cover 
PI,u.s. 

--
24 26 28 1 30 32 34 \ 36 38 40 42 44 46 Inches. 
----------- ----

526 514 501 489 475 462 449 436 423 410 397 3S5 % 
5-16 533 520 506 493 479 466 452 439 425 412 399 t'. 5(l(; 552 53S 524 510 496 482 468 454 411 427 414 
5&1 570 557 542 528 514 499 485 470 456 442 428 t'. W3 589 575 5W 5-16 531 516 501 486 471 457 443 
G:?'2 W8 593 578 563 518 532 517 502 487 472 457 II ()'!2 627 612 596 581 565 5-J9 533 517 502 4g7 471 
661 (l.16 630 614 598 582 566 5-J9 533 517 501 486 ~ 680 6().! (l.18 632 616 599 582 565 549 532 516 500 

r 
5-J6 533 520 506 492 478 464 450 437 423 410 397 % 
565 552 538 524 510 495 481 467 453 439 425 411 t'. 5lJ.j 5il 556 5-J2 527 512 498 483 468 454 440 426 
001 589 575 5(j() 5-J5 530 5B 499 484 469 455 440 ('. 623 608 593 578 562 5-J7 531 515 500 485 469 455 
()'!2 627 612 596 580 5().j 518 532 516 500 481 469 tl 661 ()'!6 630 611 597 581 5&1 5-J8 531 515 499 484 
680 665 &18 632 61.5 598 581 564 547 531 514 498 !! 700 683 667 650 632 615 598 580 563 5-J6 529 512 

583 5691555 510 525 510 495 480 466 4;'1 437 423 % 
W2 

5..<;81
573 558 5-J3 527 512 497 482 467 452 437 !J. 622 607 592 576 560 515 529 513 497 482 467 452 

6H 626 610 594 578 562 5-J5 529 513 497 482 466 t'. 6W 61 1 628 612 595 579 562 545 529 513 496 481 
679 663 &17 630 613 596 579 562 545 528 It 511 495 ~ 69'J 682 60.5 &18 631 613 595 578 560 5-13 526 510 
718 701 684 666 &18 630 612 594 576 559 5-Jl 524 ~ 7a71 72O 702 &H 660 ().j7 629 610 59"2 574 556 539 

621 606 590 514 559 543 526 511 495 479 464 449 % 
U~ , ~~ 609 592 576 5(j() 513 527 511 495 479 463 $ 627 610 594 577 560 5-J3 526 510 494 478 
678 ' 662 646 628 611 594 577 559 512 525 509 492 
698 ' 681 ~, 646 629 611 593 576 5ii8 511 521 507 

H 717 : 700 664 &16 628 610 592 574 5ii6 53S 521 
736 719 701

1 

682 6&1 ().J5 627 608 bOO 571 558 536 
755 738 719 700 681 662 &13 624 W5 587 568 550 fi 7i5: 756 738 718 699 679 6(j() ().!O 621 602 583 565 

I 



2" CAMBRIA STEEL, 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LA'M'IOED OHANNEL "cOLUMNS. 

SQUARE ENDS. 

lJ ..... d </0 Gordo .. ' . Formula P .... ~~) •• Sa fe ty r..ewr ~. 

1+36000 ,.. 

II 
.~. 'Wtipl ... ..... , ... ... -W;uor Len gth t il Feet . ........ ....... ""~ 1I)'n1ia. 

--- ------.... L ........ hoI. Sit·I .. , ... • , 
I~ 

,. , . H -- -- --, .. , H6 ,~ '" '" " " M " " 10.5 ." 2.21 " " " " " m 
" 13.0 '.M '" " '" 00 .. " " " 1ft,Ii 9.12 '''' 112 n, 'm '" ". " 7 9.75 ~.iO 2.72 " " " .. " " " l'2.Z; ,." '" " SO ~ " " " " H.iC> ... 2.[10 <00 "" 'M ,., " " " 17.25 l(l,1t 2. U 1:0> 12~ '" n' n, '" " 19.75 !I .G'.! 2.39 '" 142 '" n, ", ,~ 

! 1I.2:i 6.70 S.lI " " " "' " n 
13.75 ... ,,, ". " " " " '" " IIlZi ,,, 

'''' '" 117 n, n< '" '" " 18.75 I I.(I'~ 2.!I'l m n, '" '" ". ,~ 

" 21.2(> 12.00 2.77 \00 ", !(it n, '" H2 

~ 13.25 U8 S.<U " '" " '" " 11>.00 •. " ,.~ "" , .. '" " . '"' " ,,"' l UG 1I.\ll n, '" '" ", ,~ 

" ".00 14.70 8 .. '" n, 177 liS 170 

l~ 15.0 89'2 3.8-1 n' '" '" '" "" 20.0 11,;' ,." ,~ '" '" '" ,~ 

" :.!j.O H.m 3,(',2 '" '" \,8 176 m 
" 00.' 11.64 3.41 '" 216 21S ". M 
" 3-:>.0 :n.(i6 3.31 '" :!:ji ,SO 2~5 ~-IO 

l~ '" • lZ.OO 4.61 '" n, '" '" ~, l U I) '" '" ". ]j9 m 
" 00.' 17.&\ ,~ 217 '" '" 211 

" M.O '<»_fIB 4.17 '" 251 .. '" " "'., ~r.2 '.00 . ", '" '" ", 
" "., 19.80 .M 

If I 
2~6 2H ,,, 

'" " 00.' 00.'" .." 

~ I 
2J..I 2.;2 '" " "'., :!3.~ S.H '" '" '" " ~., ~." .. " "" ". '" '" .. "'., 29.42 5.23 .... '" "" oro 00' .. 'M "" li.ltl .. '" '" .. 

•• .,.. dot.il dime".i"". oce pa," 20-1. 

-



CAMBRIA. STEEL. 247 

• SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTICED CHANNEL COLUMNS. 

SQUARE ENDS. 

»a ... 1I .,u Gorll.,,,'. Form,,} .. I'-~~)i. S .. ,,,,)' raowr 4-

1 + 36000 ,", 

• IT 
l .ella" th h _ Feet . ;-:'\1 ".I" ..... ...., 

~~-

16 16 ,. ,. •• ,. •• 3 • ...,."" b •• - ------------ -- -- ---- ---

"' ~ " " " 
., • • ~ " ~ M " to.5 .. 

~ " " ~ " '" .. 
" " .. ~ " '"' .. 
" " " ~ " " 9.75 , 
'" " " " .. " "'" '" .. " " " " 14.75 .. 
". ,~ '00 " 

., 
" 17.ZJ .. 

,~ '" m ,~ '" .. 19.75 .. 
" " " " .. '" " " 11.2> • .. " " 

., ., " " " 1:1075 .. 
M ,~ '00 ~ " 

., 
" 

., u:;.2:; .. 
,~ ". '" m ,~ "" " " 18.71> .. 
m 'M '" 121 '''' m m '00 21.21> .. 
'" " " " 

., ., n 75 13.2> ~ 
'"' " " " . , .. " " 1(;.00 
'M '" m '" '''' 'w m ". 00.00 .. ,., 

'" 157 '" '" 1 13 '" '" '"00 .. 
,~ '" '"' " '" 00 '" '" 1M 19 
'"' ~ '" ,~ '''' ,~ no '" "'., 
'" '''' ,ro 1:::.11 '" 1.~1 ,ro '" 25.0 .. 
"" '''' '" '" IS.; Ii'.) 174 '''' 00.' .. 
"" '" '" 219 '" "" ." '" ,0.0 .. 
'" '" '" ,~ '" '" '" '" ~.5 l~ 
175 172 170 ,. ''" '" '" '" 25_0 .. .. "" "" 

,. 19"~ '" '" "'., .. 
I 

2"'~ '" '" ZII ~7 m 218 21:1 "" 
.. 

m '" '" '" '" "" '" 213 ,,,.. .. 
; '" '" '" . "" '" "" m w "'. .. 

219 '" '" 212 ,., 
'" '" '" '" 

.. 
'" '" "" r" m '" '"' '" 

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

.. 
'" M' •• 3 11 '" '" m '" ." .. .., .. ~. 377 r.> .. "" '" 'M .. 

For detail dim~oaions _ ~e 2iH. 



., 
2.8 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTIOED CHANNEL COLUMNS. 

SQUARE ENDS. 

BaAed OD Gordon'. "·ormul,. 1' _ ~I~T" Safe ly f .. "tor 4. 

1+8(1000" 

II 
••• lI'.ip.t .~ .... , 
" " w. • l&oIi .. ot Lenartb III Feet. ...- ...... ",y, .,.... ...... ,- ... ,.- ",.111. ..... ~ 34 3. 3. ~ 

• ..~ 7.iS .. , " " .. 
" ".00 .. , ,.~ " " . . 
" ~.OO n.;!> .. ~ '" '" " "-00 14.70 , .. "" '" . . 

lR 15.0 8.9':l a~ ~ " " .. 
~., 11.76 '" '" '''' '" " 25.0 14.70 3.52 ,~ '" , .. 

" .,., 17.&1 W ,ro '''' ,~ 

" "., 20.08 3.31 '''' , .. ]76 

" W., " 00 4.61 ,~ 1~1 121 '" '" 2>.0 11.71) U3 ,~ H9 '" 112 m 
" "" 17.&1 ,.~ '00 175 li2 ,~ 

'" " '" 00." 4.11' .. m 'w '" '''' " ... , "" '.00 '" ~, ~, ". 212 

I!: ... , ..... M9 21g '" '" .. ... 
s:..O 20.58 .. , '" ~, "" 217 21 8 

" .. , ZU2 , ~ '" '" '" •• ., .. 
'" ~ ... '" '" '" ~, ", :!'iO 

" "" 2\1.42 ,." "" '" "" "" >~ 
" ... , '''' 1>.16 S:,1 "' .. "" oz; 

~'or d ... il di"'~Dlioo .... e pair" 201. 

SIZE OF LATl'ICE BARS TO BE USED WITH 
LATTICED OHANNEL COLUMNS . .... ~olLatl_ .. tipl tl Ooo.\er tl Bolo Distu. .. Cu.1of 10 Ce\er .... UL1i .. Bol'/i ...... or ...... of 1. ... 11. (,I ) ....... 

"""'"' 
,.,~ '0' -,...- w .. ..u. . .. Iwall"', - - - , .... ...... , .... ,- ----

• ~~ I 
, ~ 

I~ 
(l'- Il~~ "." 7 lA9 1'- I,." 

w.: 8 , 212 1'- 3" 

• , .. , "-I ' " •• , '00 1'_ 6 " ::1'" •• ~~ W 1'-10 It .. ." 'J!-2 It "'" 



, 

CAMBRIA STEEL. 2.9 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTICED OHANNEL COLUlvlNS, 

SQUARE ENDS. 

J~ .. d Oil aerdon'. )!'onuul .. l>- --!fl~)i' Sa(ety (actor •. 

1+3600:" . 

II 
Lelllrih I .. Feet. "'tid. of 

~ ~at!o. 

Wr.pl I_ 
~ 42':'1-. <""'.C.'I"··-.'!"B.-.',--., •• -.,: .' • .--TI-.84.-.I; .... ..,~~;;~ .. '_~ I '7 

J J . ... .. 01 ~r ,~ 
.. 

'" '" 13'; m 

'" I", 

'" ,~ 

'" "" 
'" '" 210 '" '" '" '" "" ~, '" '" '" 

' 00 
,~ 

1 ~1 
173 
'00 
l !l.'; '" ,~ 

"" ,~ 'M 
,~ 2'21 '-" 

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

• , 90.0 " 
• , 3:;.0" 

. . 

'" '" '" ,~ 

215 ~11 

'" '" ,.. Z',s 

"" ~, 

m.' 
2>.0 
00' 
~ , "., 
~, 

3.>.0 
." 
' M 
M.' 
'M 

" " :t 
" " " 
" " 
" 

~'or ""'",il dim<n. i.",. • .., pace ~. 

SIZE OF STAY PLATES TO BE USED WITH 
LATTICED OHANNEL COLUMNS. 

: '-~" Ii 
., , , 

- --------~~ 



••• OAMBRIA STEEL . 

SAFE LOADS m THOUSANDS OF POUNDS FOR 

6 " CHANNEL AND PLATE COLUMNS, 

. SQUARE ENDS . 

"'"" Safety ta(ltor 4. U .. .ted on Gordon' . Formula P - --um." 

l+M<ooli , 
11-_ 8" -"'I 

IT SERIES A.. 

.. ,;pI .. 0- .... ' ~ .... . ~. • • ... -"" .. I.ellirth to Feet . ...... ... ~ .. -- ''-
------------
I.M. ,..,. , .... .... ~ ".1 .. , .... 4 • • >0 

--- --- ------ --- ------ --_. 
8 

I 
"., 8.76 "M , .. ,m '" ,ro 

" '" 9.76 2.3.'; 121 '" '" III 

" 00" 10.76 2.S-1 '''' '" "" ,~ 

" ro-, 11.76 "" '" '" '" m 
" "., 12.,6 2SO ,~ '" '" '" " ~, 13.76 2M ,W ,~ '" '''' " ... , \1.76 '" '" 

,., 176 on 
1~.IS 

~ 
11I.& 10.18 2.27 '00 12-1 1~1 i18 

'" 11.18 ,~ '" '" '''' ,ro 
" n.~ 12.18 '" , .. '" '" '" " ~ 

~, 13.18 ,~ ,m '''' 1m ,~ 

" ... , 14.18 ,~ 17.; ,~ , .. 
'" " 51.6 HU8 ,~ '" "" OS, 176 

" , .. 16.18 ,~ "" ,w "" 'M 
~;'J ~{ '" 11.61 "" '" '" '" 13r, 

a 
.. , 12.61 '" '" 1M " . '" " ... 13.64 "" , .. ,., 

'''' ,~ 

" 49.8 H.&! "" '" n8 174 "" " '"' 1~.61 "" "" 
,,. 

'" '" " ... , "" ,u ". ." 'M m 
" ,>.0 17.61 "U '" '" '" "" 

1~.1S 

I 
«., 13.\2 "" 

,~ ,~ OM '" ... , 14.12 "" '" '" 
,~ 're 

" M.4 ' .... 12 "" '" '" '" 17~ 

" M.' 16.]2 W '" 
,,. 

'" 
,~ 

" "., 17.12 '" m ." ,., ,w 
" 61.6 18.12 "" ". '" '" oro 
" GO, 19.12 2.\9 '" '" '" '" 

For detail dimensioN -= po..., 206. 



ST E E L. '" 
SAFE LOADS m THOUSANDS OF POUNDS FOR 

6 11 OHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

n.led o.. o.. l"tIo,, '. For .. ,,, la 1' - fl~ll· Safe ty ractor 4. 

l+iGliif,c 

SE:lUES .A..- II 
""'- .... ' 

Lella-Ih t it Feet. • ... ... ~ ..... 
-

" 14 ,. ,. •• •• •• .... u..,.-,,,,-

- -------------- ---.. " " "' " " n 

I • H' '" 
,,. 

" 
., OJ .. .. 

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

,~ ,~ H. '" , .. ,,. .. 
'" '" '" ". m H' '" .. 
,~ "" '" ". '" ,n '" 

.. 
'M '" 1M '" H2 , .. ,., .. 
'" H' '''' '''' ., 

" .. 
I 

, ... 
,~ '" '" H' '" U" .. .. 
'" m on '" '" '" '''' .. 
'" , .. '" '" , .. , .. '" .. 
,~ 1M '" '" '" 

,., ,= .. 
m '" "" '" ,~ , .. '" 

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

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

'" " I 
1.~ 

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

'" ,~ ,n '" ". '" H. .. 
'" "' '" '" , .. 

'" '" 
.. 

,~ , .. '" 1M '" 
,., 

'" 
.. 

'" ". ,n '" '" ,ro '" 
.. 

m ,OJ '" ". ,., 
'" '" 

.. 
'" 

,., 
'" '" '" H. , .. 1 ~.6 

'" '" '" , .. '" , .. '" '''' '" 1M '" '''' '" ,n .. ,., on '" '" ,ro ". '" 
.. 

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

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

.. 
'" 

,. ,., , .. ... m 1M .. 
F .... <k\.o.I1 dI",.""" ... _ pICe _ 



••• CAMBRIA STEEL. -
SAFE LOADS IN THOUSANDS OF POUNDS F OR 

7 11 CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS . 

B ..... d on Gor4.on'" For",ul a P . ,,'"' SaCety faeWr 4-
l+( I~' .,,'"" 

il SERIES A. 

;"!~ ..... W,kl ~ I .... • flt:ol ... Wi .. fl l.elllrth In Feel. ....... "'~ "'- - .,...... 
..... "" -..;- Uo<.perrt. "Iu. . """ 4 • 8 ,. 

9.75 

I 
6<.' 10.~ U, ,~ '" ,~ '" " "" 11.32 .m "" '" '" >M 

" .<8 "" "" W '" 
,., 

'" " .... ".OS '''' ,~ '" ,m ,., 
" "'., H.1O '" '" "" on '" " M.' 1M2 '" ". ". ". '" " 67.8 16.00 ,., ~. "" "" '" 1~6 

I 
". lL70 '00 ,,, 

'" 
,., 

I '''' " .. ,,., 
'" 'W '" '" '" " 47.5 13.96 28' m '" 

,~ 'M 
" li1.a 1:;.(6 '" 

,., 
'" '" m 

" 00.' ><00 '" 000 ". '''' '" " .. , 17.S2 2.67 ,,, ", ,. 00' 
" .... "." '" .. "" ", '" 14;,76 

I 
44.8 13.1.8 ". ,ro '" 'OS 1M " .. H.M ,M on '" '" ,~ 

" ". 15.13 '"' '" '" '" '" " .. , 16. (16 '" .. '" '" 'M 
" 00.' 17.68 2.0'.2 219 ", '" '" ,. ro.' ,. . ., 2.li2 '" "" '" ~, 

" " .• 19.93 '" 
., 

'" '" '" 17~6 

I 
49.8 14.&1 ", '" m 17,') '" M.' ]li.76 ". 'M ,~ ". '" " li7.1i ,." '" ." ,. 

'" '''' " 61.3 18.02 .. , m ", ". '" " Gi>. 1 19.H ". '" '" '" ~, 

" ~ .. 00.'" W ." ", '" ... 
" i2.6 21.119 '" "" "" ~, '" 19.711 

I 
" .. 16.12 '" '" '" '" 1M 

" ... t7.2~ 2.SS ", ". '" "" " '" "." , .. "" '" '" 
,,, 

" " .. 19.50 '" 241 "" 3M m 
" "'., "''' ", '" .." ", ", " n' 21.74 '" "" '" 

,., 
'" " n, ~." ,~ "" m ". .. 

Foe detail dimension. lee pqe 206. 



OAMBRIA STEEL. ••• 
• SAFE LOADS IN THOUSANDS OF POUNDS FOR 

7" OHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

"'"" s .. ret,. raetor 01.. n ..... d on Gordon '. Form .. l .. }'---,- L " 
1+ ~'2. ~ 

""'" 1'-- g<' -"'I 

, IT SERIES A. 

n.i.n- "'ic~\ 
L englh I" Feel . • .-

"'~ ...... 
- -- - --

E-~ ,. 18 .0 ~ ~ .6 -"""- 1k,...PI. 

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

., 
" '" I 

9.7tS 

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

'" 
,. ' M '" 

,~ '" '" '" 
.. 

,~ ,~ ,~ '" ,~ '" m '" 
.. ,., ,eo '00 \M , .. '" '" '" 
.. 

,~ ,~ 1i2 '" '" ,~ '" '" 
.. 

,~ ". "" \78 172 'M '" '" 
.. 

'" ". ,~ ,~ 

'" 1m '''' '00 g 
12,~~ 

Hi '" '" '" ,~ '" '" '" '00 Ir)(; 1M H6 "" "" '" '" 
.. 

m "" ,m 'M ,~ '" '" '''' 
.. 

,~ 'SO 176 ,m ,m '" "" ,~ .. ,., '" '" '" 17{ ,m '" '" q .. 
21~ ~, "., "" '" 178 '" '" 

.. 
Ir,1 ", 142 '" II I '" ,~ '" I 

14.7~ 
1M '" 1:>1 ". H 2 '" '" '" 

.. 
m '" ' 00 "" ,~ '" 

,., '" 
.. ,,. 'M 178 '" '" 

,~ '" '" 
.. 

'" '" '" 'M \77 170 '" '" 
.. 

21r, '" "" '" '" 
,., ,~ '" 

.. 
'" m 21~ ." ,., 

'" '" 17~ .. 
'00 '" '" "" '" '" '" '" y. 17.70 ,., 174 '''' '" 15;; '" 142 '" 

a 
'" ,~ '" '" ' 00 '''' '" '" 

.. 
"" '" '" '" 1';8 171 ,m 1M .. 
21i! '" "" '" '''' ,~ m '" 

.. 
'" '" 217 '" ~, 19'~ ,so \76 .. 
'" '" ", '" '" '" '" '" 

.. 
'" m 170 '" '" ' 00 ,so '" ~ 

19.7l1 

'" ,~ '" 175 '''' '" '" '" 
.. 

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

.. 
~" 

,,, 
"" "" '" '" 174 '00 

~ 
.. 

'" '" "" ~Jl ." 'M '" m " ,. 
"" ." m til ." "" '" 

.. 
"" '" 2~~ "'" '" '" m '" 

.. 
F".. d~'1il dimeD.i"". !lee p.og~ 206. 



••• CAMBRIA STEEL . -
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

8 " OHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

n..ed on Gordon'. For ... ula P-l+~!~bl· Safe t)" raetor 4. 

1*--10" - '"1 86000'-

IT • 
SERIES A . 

:~ - "':t~1 ~ ... • ... -Wi"of Lel1&"th I .. Feet • ..... """- .. -- .,...... 
---------Lk,..,ODl, , .... ..... " ..!>-"'. , ..... • 6 8 10 ~ ----

11.26 

I 
" .. 1l.70 "" '" ,« '" '" m 

" ~., '"" "~ '" '" 167 '" ,~ 

" <S., 14.\D "~ 17(1 liS '" ,ro ,m 
" "'-, "." "" '''' ' 00 '" '" .. , 
" ... ,." "" "" 

,. .. '" " . " 00-' 17.96 "" '" ~, '" '" '" " .M 19.3> "M "" '" '" ~, '" lI~.:71i 

I 
« .• 10." '''' ,~ 

'" '"' ". '" .. , 14.33 "'" '" '" '" m '"' " 'M "." "00 "" '" '" '" '" " 67.3 , .. , '" "" ." '" '" m .. 61.5 .... "" '" '" '" '" '" " M-' 19.33 "" '" '" '" ~, '" " 70.0 ... " '" '" '" .. .. '" 16.26 

I 
(9.6 14.:.6 "" '" m 176 '" '" ,,, ][;,81 "~ '" ,« m '" '" " '" 17.06 ,.~ '" '" ." "" '" " '" 18.31 "" '" '" '" , .. '" " .. , 19.M '" '" '" '" '" '" " ro.8 20.81 "~ '" '" '" '" '" " '" ""00 ""' r.. r" ,., .. '" 

1~'.7f1 

I 
M.' 16.02 "" '" m ,« '" '" .. , 17.:2'1 '" '" '" '" 

,. 00' 
" ... , 1M2 '" '" ~" '" '" '" " m, 19.17 ,."' '" '" u, '" '" " 7U 21.02 "" '" '" '" '" '" " 73.8 """ '" '" ". '" '" "" " "., "''' '" '" '" '" ... Zi~ 

21.2& 

I 
.M 17.00 2.7(1 '" '" '" .. '" " M.' 18.76 ,n '" "" "" '" , .. 

" '" 0000 ,n '" '" '" '" '" " n. 21.~ "" '" '" '" "" '" " , .. ".00 "" '" '" m "" "" " M.' 23.~ '" '" "" "" '" r.. .. .M ~.OO '" ." "" '" '" "" 
F".. do".,il dimeD'iona "" J'IlIr<' Q. 



CAMBRIA STEEL. • •• 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

8 " OHANNEL AND PLATE COLUMNS. 
SQU AltE ENDS. 

IJ&Aed OQ Gordon'. Formula P - (l':~\" Safety factor 4. 

l+8ilOOlrl 
~-IO"-"'I 

SERIES A- II 
-..... .. ,.;pI 

l.ellK'th I .. Feet. • -.. 
"'* """'-

- - --
.l!- ,. ,. .0 •• ~'~ •• 30 - tk,....n. 

I '" '" US '" ". '" '" 'M 'M 

~ 
11;:U~ 

'" '" '" m '" '" '" ,ro '" ,ro '" '" ,~ '" '" '" '"' '" " 
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,,. 
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,., 
'" '" '" '" ,,. 

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

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

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

l '"' '" '" '" '" '" "" '" '" " 

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

'" '" '00 '" '" '" .. '" '''' '" ... '" '" '00 " 
'" '" '" '" 

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

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

'" '''' '" '" '" '" '" '" '" I 
2 1,~tI ., ", ,. , .. 

'" 
,., 

'" '00 '" '" "" '" "" '" '" '" li8 l iO 

I 
" 

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

'" '" 'n '" .. '" ." ro, '" " 
'" 

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

'" m .. ,., .. ". '" ". " . " --
Fo. detail dim" ... ionl "" P"lI" ~ 



206 CAMBRIA STEEL, 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
9 /1 OHANNEL AND PLATE OQLUMNS. 

SQUARE ENDS. 

IlaJIed on Gonion'. Formlli . 1'_ ~1~ )1' s .. re t:r rador 4. 
1+00000 .. 

.... ' ..... 
HERXES A. 

nJot- Woi«~\ I ... tt I \aI1 

_tl " Col .... bdlllu f l.ellJClh I" Feel. 

~ I PIa\el. C.ll.111lL SeNo:L G,rWo;t. 

L-.,...,J '.ot .... LbLporh. 11;. [ ... - ,-..... --1-6~-6~1-,O~-1-'~-1-4~-,-6-

13.211 ~ ..... 2 111..28 3M 11'1 162 100 1\8 1M l~ 
.. ~ (991 1 66 33'2 l~l 17\1 1i7 174 lil IllS 
" 54 6 1600 11 81 198 100 ll".l 191 1~7 183 
" 00.2 17.10 3.80 215 213 210 '¥II 203 199 

:: . :~ ~:~ g~ i:; ~ m ifJ ~ ~ 
" / . n3 21.(03 3.28 266 2m 2ro 25.'i 2:}1 216 

&! .• 
m. 1 
~. , 

n .• 
'7A 
8:!.O ... 
~., 

73.1 
78.1 
82.7 
VA n, .,. 

IU2 
l'A'O 
17.07 
18-11 
19.82 
21.20 
22.57 

17.26 
1~.(i.1 
W.OI 
21.&,\ 

[t.;~ 
2a.51 

3.\9 
8.19 
." 
$.19 
S.19 
8.19 
8.18 

175 Jill 170 167 163 
19'1 189 1M 183 179 
Wl :00 202 191) 100 
W 2.!2 219 215 210 
2~2 Zl9 23,) zn 2:.!(1 
2)9 2;":; Zil 217 212 
275 :.'02 '£I 263 257 

213 210 206 2IH ro:l I ' 00 
2)1) 2:.'7 221 2:n ~ 212 
217 241 241 ZJjj ..,.. 2:27 
263 'J61 Z:;7 2:'i3 218 213 
Z&I ZiS To l 200 %l 2:>9 
m 294 291 28:. 2SO 2;4 
314 3ll m 801 296 :!90 

ro.l!Il 3. 10 W 216 213 238 2M !!2!1 
21.M 8. 11 266 263 2M 2->1 250 211 
Zl.~ S.11 m 279 276 ToO 26:i 200 
21.3:2 S. 12 300 296 292 2t!7 281 27·~ 
:e:i.70 I S.12 I ~! 313 309 S04 291' 291 
2'1.08 3.12 "'" sao ~ 3:lO 313 807 
~~2 -L,M"'cC'''.cLC'"·,"C''",-L'''"-~''~ 

, 



CAMBRI A STEEL. 207 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
9 " CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

llIIIu,t1 Oil Gordon'. F o rm ul .. I'", 71~)" Sarety racwr ~. 

1+36000 ,.. 

I"-- U" -"'I 

SERIES .A... II 
ft.i<k_ li'eigU 

l .elllCtil I II F eel. • . .. 
"'~ ...... 

• 

" 20 22 2. 26 26 30 .2 3. IIIC~" ... .. ~ 
- --------------

U, '" '" ,~ '" '" ,~ '" '" I 
l~tllS 
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1;'1) 175 m 'M '''' 'M "" '" ,n .. 
'" W ,~ J79 li~ '00 ' ro ,~ '" 

.. 
'" '" "" ,~ "" '" 176 m ' 00 .. 
'" '" 2! 1 "" ", '''' '" '" li6 .. 
'" '" '" W '" "" ." ,~ "" 

.. 
,., 

'" '" '" H3 '" '" "" '" " ~~ Ii;; m '00 lCl 157 '" '" 112 ,~ 

~ "" '"' '" !i6 m ,,. , .. 
'" 

.., .. ... ,,, '''' '''' ,~ ,~ 17'2 ,m ,ro .. 
'" ". '" .. '" '" 

,., ,~ ". .. 
'" 2:1I '" 21'1 '" '" '''' '" '" 

.. 
2">~ '" "" '" '" ". '" '" ". .. 
,~ '"' '" J'16 '" 1&', '" 1;,1 u, 

I 
20 

"" 
,,, ,,. '''' 'M "" m ,,. 

"" 
.. 

i '" 216 '" '" m '" 
,., ,~ m .. 

'" '" '" '" '" '" m '"' ... .. 
2. '" '" '" ". '" '" '" "" 

.. 
'" ... 2:>3 .. "" '" '" ~1(1 ." .. 
'" n, '" 

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

'" 216 "" '" ,~ 

'" '" on ,ro 

~ 
2' 

"" '" '" '" '" ro, m '" '" 
.. 

•• '" .. '" m '" '" ~'OI '" 
.. .. .., 2. '" 

,. 
"" '" '" '" 

.. 
'" To' "" 

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

'" '" n' '" r" '" '" '" ~ 
.. . " .. '" '" m ". ,., 

'" '" .. 
~ ~ 

f or tI .... it tI;,,,...,oI,,,,, 0« P"ie 206. 



... OAl4BRlA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
10" OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

na.ed 0 .. Oordoa'. "'ormula 1' _ ~l~)" .r .. l,. t_tor .. 
1+86000 .. 

.. .. 

.. 

.. 

.,. 
". ro.1I 
7fJ.7 .,. 
'M 
91.1) 

m .• 
7:'.:' .... 
&>.7 
'M "' .. 101.0 .,. 
'" .... ", " .. " .. 111.0 

SERIES .A. 

17.70 
19.211 
Zl.7G 

'''' "',. z." 
"''' .,." " .. 
"''' "'., ,." ,.., 
29.m 

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

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

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

'" OW 

'" .., ... 

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

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

311 l{ 9(U 26.1l8 3.26 32'l 3:!~ 82(1 
" Q6.5 28..08 3.27 3-17 3.l3 838 
" 1(10.11 211.r.8 1.28 ~ StU as7 
" 100-7 81.08 &29 9&t $SO sr.. 
" 110.8 12.!J8 8..29 4O'.t 8')8 893 
.. 115.9 14.08 1.10 4Z1 ~UI ~1I 

__ "_'--'''--'-''e""·',--IC,",~·,,,,-I c"'"'~-",'I3ll ~:I.'. ~29 

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

'" '" '" "" '" 

.. 
'" ". ,., . , 
m " . 
", ,.. 
To' ,. 
." 
"" ,. 
'" '" '" '" '" ... 
'" 

g 
"" '" •• ~, .. 
"" '" m 
'" "" '" '" 
'" .. .. 
"" '" '" '" 



CAlIlBRIA STEEL. 2 •• 

• SAFE LOADS IN THOUSANDS 011' POUNDS FOR 
10" CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS . 

........ 0 .. OOrdo .. •• I!'ormul .. P ... ~I!fr" s.ret,. factor"," 

H IllOOO .... 
1'"-12'"'-"'1 

SERIES .A.... II 
""'- ytipl 

Len lrllt to "-eel . 
_ . ... ...... ...... 
--

'~ 
o. •• O • 2. .. 3. •• •• • • -~ 
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.. 
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,. 
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,. ... " 
"" '" .. , ." ~, .., .., ." '" '" 

.. ... ... '" '" ... ... ... '" '" .. " " 
F .... det.ail di..-loeo _ ~ '1111. 
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r 060 CAMBBIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
1.9" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

lla.ed on. Gordon'. :t'ormula Y - 71~1" Safe t,. facl.or 4-

1+ 3(1000 .. 

" " 

"'. ". 11».7 
IIL7 
117.6 

"" 129.5 

'''' 100.8 
1\5.7 
121.7 
12'7.6 

"'" 139.6 

S E RIE S A . 

Len " th I .. Feet. 

4.19 
us 
•. 18 
4.11 
U6 
~.IG 
4.15 

•. 13 
U~ 
4.1 2 
4.12 
U1 

'" U l 

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

}'o< detail dime"";"" ..... ~ M . 

31G 310 

"" '" :1."".>6 1!.19 
376 3Ql '" .. 416 40i 
436 4~ 



CAMBRIA STEEL. .., 
-SAFE LOADS IN THOUSANDS OF POUNDS FOR 

12/1 OHA.NNEL AND PLATE OOLUMNS. 
SQUARE ENDS. 

BaNd 0" Gor<lo .. •• 'I'ormula p _ ~I~)" Sarely r...dor 4. 

1+86000 .. 

SERIES A- II 
.... - 'II' . kt 

I.,en&th III Feet. _J J'!. .. ~ --. ----.. •• •• ao ;~ a. •• •• 40 .. f-!!-- .... Lk,..Ft. 

'" .. .. ~, '" ,w ,so ,~ '" '" '" I 
20.11 

'" """ w '" ." .. "" '" '" '" 
.. 

"" Ii! '" '" '" m '" '" '" ... "" 
.. 

~, "" '" '" u, '" '" m '" '" 
.. 

'" '" ~. "" ~, '" ". 212 '" '" " 
'" .,. '" ~, 

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

.. 
,~ 3'.!2 SIG '" "" '" '" ~, '" "" ... .. 
~I ~ "" 

2 '" '" '" .. ,. 
'" '" " ~~ 

'" '" '" '" "" "" '" '" on 

I .. ", .. "" '" '" '" '" '" w ~" " m "" '" '" ~, '" "" '" .. '" '" " ." '" ... '" '" '"' .. '" '" '" 25~ " 

"" '" '" '" '" .. '" ~, ~, '" ~, .. .,. 300 '" '" m "" 312 ... '" ~, ~, .. 
'" '" "" '" '" '" '" '" '" m '" " ~? 
"" '" ~, '" '" '" '" "" '" '" '" § '" .. .., '" '" .. m '" "" '" '" 

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

.. 
,~ '" '" "" ,n .n 00' "" ~, '" '" H 

.. 
"" '" ... ., '" ." "" ID> "'" "" '" 

.. 
'" so, ~, '" M' .. "" "" "" ... .. .. 
." '" m '" .. '" '" '" "" 216 "" I 

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

'" ", '" "" "" ,n '" "" m .. , "" 300 "" "" m ~" " 
'" .. '" .., "" '" on "" 300 '" ... " 

"" ~, .. '" M' ., ~, '" ." "" '" 
.. .. '" '" ~. '" '" M' M' ~, "" ,m " 

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

'" '" m 81-1 .. 00' "" "" ~, '" '" I 
~? .. •• '" "'" '" 

.., .. , 00' '" "" m 
~, "" "" M~I '" '" .~ '" ~ 

.., m " 

~I~ 
m ..... '" ." '" ... "" " "' .. ". '" m "" '" "" ,n ~, '" " 

:ll :t~ '" '"' .. '" '" '" "" '" '" " 
"" 423 412 '" '" '" ... '" '" " 

For d_i1 dimensionl ..,e pai" 'JiJ/. 



••• CAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
15" OHANNEL AND PLATE OOLUMNS . 

SQUARE ENDS. 

U •• ed .. .,. Oordon'. For mula J' . ~I~j; s..r .. IT Iioc:lor "-

,+ " 

IT BER>EB :~ 



CAMBRIA STEEL. .63 

sAFE LOADS IN THOUSANDS OF POUNDS FOR 
15" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

1-' 00 Oorduu'~ irol'm .. !. P -l+ ~!~);" ,,, .. ,, 
SERIES .A... 

SAfet,. r ... , lor "" 



••• CAMBRIA STEEL . -
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

6" CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

o.a..d OU GOrdOD'. Formula 1'_~_ Sa{"ty ra.etor 4. 
1+_IE-" .. " 

I+-!t" - --I 

IT SERIES B. 

.... ' 0.- ..... ' "" I .... ... • • .. 001 .... 1Iadiaa" LelljClh t .. • ~eel. ....... "'~ .. -- ,,,.... 
- ---------
LkporrL , .... ..... ~ •. .,. " ... • • • >0 ,. 
--- --- - - - -- - - ----------

~ 

I 
31.3 , . ., .,. no '" II!! '" '" ~., ro." ." '" m '" ,~ 121 

" "., ll.f>l .n '" '" '" '" '" " '28 12.61 ." 'M 1M '" '" '" " "0 13.76 ." '" ,ro '" ,ro '" " ... U.8'l ." ". '" 
.., 

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

1!?.1S 

I 
... 10.68 ... m '" 

,~ " . ,~ '" lUI .~ '" II,'; 142 ,. m 
" HO ,.ro ,,, 

'" '"' '" ". ,ro 
" H.e 11.06 .00 1'14 ITl 170 '" ' ro 
" 61.6 lli.18 .~ '" "" '" 179 1711 

" '" 16.S1 .~ ,,, .. M ,ro '" " .... 17.43 .~ '" ., '" "" "" 
~? 

I 
41.3 12.11 ... '" 

,. ,. N:! '" 45.1 13.27 '.ro ' M '" '" '" '" " 49.n IU<J ... '" 176 m IiO '" " .. , ..... '" 
,~ '" ,~ '" 1i9 

" .. , 16.&1 ." .. ... ... ,~ "" " .... 17.77 ." "" '" 214 '" 
,., 

" &1.3 " ... 2.61 '" ~, ~" '" 218 

,,,. 

I ." 
1M2 28' ' 00 '" '" '00 'M 

" .n 14.75 ... '" "" ml 
Ji4 '''' " M.' !!i.a7 ." , .. '" 

I 
'" '" " I 

67.8 17.00 2.·~7 '" .. .. ... , .. 
" 61.6 18.12 . " m '" '" •• ... 
" ~ .. 19.25 ." '" '" '" w m 
" .... .w ." ." '" '" '" '" For d¢U.i1 dime""loD .... e l'*Ie alSo 

0 



,. 
OAMBRIA ST EEL, ••• 

• SAFE LOADS IN THOUSANDS OF POUNDS FOR 
6 " OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

JJ.aud 0" Gordon'. F or ,,,,, I,, p - ~I~l)" s .. re ly ractor .. 

1+811C100'-

to-- 11" - ""1 

SERIES B . IT 
'I'oltb.1 Y.;pl 

I..e u Kf,h t .. Feet . • -.. 
"'~ ....... 

1. 1 
l-

I . I. • 0 •• •• •• •• lacM. Lk,..h. 

.-- --- -------- -----
"" '" " 

,. 
" " ~ " I 

~ 
'" "' III '" ' 00 " .. " ' 00 ''I '" .. II. '00 '00 10' .. ,. I. ,~ '00 '" '01 "' "' .. 
,~ 

'" '" H' , .. 
'" ". '01 .. 

,~ , .. '" '" H' HI '" "' .. 
"" ,~ u. '00 '" 

., .. , '01 .. 
' 01 II. "' '00 II. " .. 01 " I 

1~.6 
,~ ,~ ,~ '" H. III '00 '" '" HI '" '" '" l~ '" '" .. 
,~ 'M '" H' '" ,~ 

'" '" 
.. 

m '00 '00 '" .. , '" m ... .. 
l~l ,~ In '00 '00 '" H' III .. 
' 00 ' 00 '" ,~ In ,~ '" '" 

.. 
,~ llli '" '" H' "' '00 '" ! " H' H' '00 '" '" 1~~ H. H' .. 
"" 1 ~7 '" '" '" '" '" '" 

.. 
1. 1 ,. , .. II. '" .., '00 ... .. 
'"' IS' n:> ,,. 

"" 'M 'fi '0 .. 
'" , .. '" 

, 
'" '" '''' Lj2 .. 

m .. '01 10' ,~ 1;& '00 '" 
.. 

1~1 '10 ,<I 'M '" 12. H. ' 13 " 16.6 

'" '00 •• '01 U~ '10 '00 \2-1. 

§ 
.. 

,~ '" ... '00 ,~ '" III '" 
.. 

' 01 '" ,~ In ' 01 l r>!l ' 01 ,I< .. 
'" '01 '"' IS' 17~ '00 '01 1 ~1 .. 
'" '" >11 '" .. ,~ In ' 0 .. 
'" '" "' .. '00 ' 01 '" '" 

.. 
For .,.all cI'-'oDs "" pace :!OIl. 



r ... CAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
7 /1 OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

Baled On GoNion'. FormuJ .. p - ~1':1).· s.. r.,t,> factor 4. 

1+00000;0 

.... _11" _""* 

IT SERIES B . 

:~ ::!; I W"fl "" . .... .. -Wi .. of LellKtb III Feet. 
"'""'- PkIOI. CoIUlll. ..... ''-
--- ------- --- - - ---.... ,." , .... LkpwFl. ",. I ... , ..... • -.!L .. , . .. ~ -- ------
9',~1I 

! 
~., II.1n .00 ,~ '" '" '" '" ,~ 

'" '"~ ,m .'" ... '" ", '" .~ .. 47.6 13.00 3.3.'1 In n, ... ." '" "" .. ." 15.82 3.35 ." '" .M '" ,~ Wi .. ... . ." 8.3.1 "" ... ." .~ . .. ... .. 61.~ 18.06 ." "" ~ . ". " . m ." .. 00.' 1~.41> $.32 2~O '" "" ". 2'.!i '" 
l~~~ 

j 
~., tHO '.Ol '" '" '" '" ." ." ny 14.08 3.16 on 172 "" ." .ro .~ .. ~2.6 15."'" .. " .00 '" '" '" ... 176 .. ~7.2 16.112 .. " .. .. ,. ... "" '" .. 61.Y "." a.31 '" '" '" '" '" "" .. ." 1Hi8 .... ~, '" '" '"' m m .. 7\.S 00.<0 .'" "" '" "" '" '" '" 14:.;711 

~ 
~, 14.18 '" '" 172 .~ .~ "" ' W 
M.' 15.00 ,~ ". "" ... '" li9 176 .. 57.6 .,'" S.H .. "" "" '" ." '" .. 
"" ".00 ,,, 

'" w "" '" '" .. .. 
~ ." 19.68 ,." '" '" '" '" m ". .. 7\.5 21.06 S.?I "" .. , '" '" '" '" .. '" " .. ." m '" "' '" ". '" 17.2& 

i 
ro.' 15.&1 ... .~ .00 '" '" 1,9 ],4 .. 57.9 11.02 '" "" "" '" '" ". ... .. 6'J.6 "" ... "" '" "" '" '" >n .. m.' 19.76 3.13 '" "" '" '" "" '" .. 71.9 21.H 8.19 ,., ,. ,.. "'" '" '" .. 'i6. ~ "." .. ~ m '" ". '" "" ~, 

" 81.8 ~ ... 3.2-. ". ". ,. ... r" m 
1~.?6 

i 
~ .. 17. 12 .." '" "" "" .. . ~ ... 
~ .. 18.50 '.00 "" u; '" '" '" "" .. ~ .. 19.87 '.00 ~ . ". "" '" '" m .. n .• 21.24 ..'" ". '" '" "" "" "" .. 76.9 

1
22

.
62 S.13 '" '" m '" m "" .. 8U 2 1.00 S.19 "" '" "" ,. r., '" " ." r.." ,~ ". '" .. 00' '" .. 

For d.u.il dimenLiooo ...., paa: .. 2l)S. 



CAMBRIA STEEL. '.7 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

7 " OBANNEL A ND PLATE COLUMNS. 
SQUARE ENDS . 

ISaMd Oil Gordo .. '. Formula P _ 
.... 

8A(et7 taetor .. 

l+~ .... 
BER.J:EB B . II 

- ....... "oic'l 
LeUJr1,b I n Feet . • ... ..... ...... 

--
12- •• -.!!.. ~ I~ •• 8. a. .2L ~ ~ 

,u '" n. n. '" '" '''' '"' ~ 

I 
9.76 

"" '" '" '''' ,~ '" '" n. n, .. 
,~ '" ,~ >« , .. '" '" '" '" 

.. 
m '" '" ". ,~ '" '" "" ,~ .. 
'" '" u. '" , .. ". '" "' ,n .. 
"" ,. '" '" '" 176 m '" '00 .. 
'" '" "" ~, '" , .. ... ,~ on .. 
,00 '" m '" >U '" '" '" 

,~ 

I 
12 .. ?6 

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

'" 
.. ... ". ,~ ,n , .. "" '" " . , .. .. .. ,,. 'M , .. '" 1i6 m '" ". .. 

no ,. 
"" '" " . ,., 'M ". on .. 

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

.~ '" '" ,n , .. '" on '" '" I 
14.76 

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

'" ". ,., .. 
'" '" on no , .. '" '" '" , .. .. .. '" .. , 

'" '" m ,. '" '" 
.. ". '" "" '" .., ,w '" ". no .. 

'" '" '" '" "" .. ,~ ,W 'M .. 
'" , .. '" "" "" '" .. .. '" 

.. 
, .. '" ,~ ,~ , .. ,~ on ", '" I 

1 7.26 , .. , .. 176 , .. 'ro '" '" , .. '" 
.. 

'" ,~ ' 00 '" 178 172 '" ". '" 
.. 

". '" o. .. 'M , .. , .. '" '" 
.. 

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

'" M' "" '" "" '" .. '" '" 
.. 

'" '" 
,., 

'" "" '" '" '" on .. 
'" 'n 'n '" '" 'M '" '" on ~ 19.7 6 .. , '" , .. '" Ii6 , .. ". '" '" 

.. 
21'i '" .. '" '" '" on '" '" 

.. 
'" '" '" ". o. '" '" '" ,~ .. 
~ I '" "" '" '" n, on .. '" 

.. 
'" '" '" '" '" w '" .. .. 

'" '" '" .. '" '" "" '" ". .. 
rOl" dct..il ~ "" pq. _ 



• 
I ... OAMBRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
8 " OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 1 
Blued on Gordon'. lI'ormul a P " .. Safely ",,,tor '" 

1+~ 12 L)" ..... 
IT SER IES s . 

-
" ti«kt ..... "',kl .... , .. " 
<~. -< .. ~ bU ... " J,.e lla-t b I n Feet • ...... -..-- '''-
---------
lM.,..fI. , .... u..,..", ...... ..- • • 10 " 1. 1. 1. 

1l.-¥6 

i 
.,' ,,,, ' .m '" ". '" ". '''' '" '" ~ , 14.3:1 3.70 176 '" '" m 'M ,~ '" .. 
'" ".ro 8.72 '" '" '" ". '" '" '" .. ".1 17.20 3.jl) '" '" '" on .. .. '" .. "., "'" ,." ~, m "" ~, 221 "" '" .. " .. W . ., '.M .. '" U, ~. '" '" '" .. n .• 2LiO '.M '" '" "" "" '" '" U, 

13.76 

i 
H.9 l(.~ .M . 74 '" m '" <0, 

'" '" .. M.' 16.68 '.00 '" '" '" 
,.., ,.. '" 177 .. .. , 17.1l1 .. ~ lU "" on .. m '" '''' .. ro.' '.58 .. ~ '" '" '" '" "" ". '" .. M • ".M .... "" '" ... ~, "" "" m .. "'. 2U8 ' .M '" '" '"' "" '" 100 U. .. 78.5 "." • ro '" 

,., 
'" r. • m .. '" 16.26 

i '" 
".M 3.42 ". ,., 

'" '" ". >N 176 .. ... , 17.06 '" '" "" .. '"' .. m '" .. G.' .M .58 m '" '" m '" ... '" .. M.' ".'" ... ,. U. . , •• "" '" m .. n.' 21.[,$ '.ro ,.. 
'" '" '" '" .. ". .. 78 .• "'''' U. '" '" :l79 V' m .. '" .. " .. ".MI 3.61 .. '" 

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

18.7G 

i 
~7 .9 17.02 ' .M '" .. 

"" I 
m '" '" '" .. ... , 18.~ 3.42 1'.' 1'." '" ." ", '" .. .. 

'" ".W •. " '" '" ~l "" '" "" '" .. ". 21.~ 8.67 '" .. '" '" '" ~, ." .. m, "' .. 8. 111 "" "" r" V • n, '" '" " .... ~ ... .... "" ." '" '" ". '" "' " ~ .. ,.W .. " "" '" ." ." "" "" "" 21.~6 Yo m.' "50 '.V "" "" m "' '" '" "" 
I ~ 

M.' " .00 .. " ~, 2 14 'U '" "" '" ~, " n. ' 21.00 .. ~ "'" "" '" '" "" '" '" .. 78.2 ~.OO 8.61 ." "'. T.' V, '" '" 
,., 

" " .S ~."' S . .'>7 "" '" '" '" '" '" r.. .. .... ".00 3.67 ~, ." 315 '" .. "" '" .. 00.' V." 8.67 .., 
'" '" '" '" .m '" For detail dimenoiofls see ~e ~ 



! OAll.BBIA STEEL. .69 

S AFE LOADS IN THOUSANDS OF POUNDS FOR 
9 11 OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

JJ.aeed 00 OordOll'. Formula 1'_ 60000 . SlIr. t7 r .. etor 4. 
l+ -~ ...... 

1*"-12" -"'1 

SERIES B. II 
...... T' ~t 

Lelia-tit lit Feet. ., I~ ... ~ ....... 
~ •• 2' •• .8 J!Q...I...!!... 3. ~ 38 ..... L\le.porPL 

,~ "S '" '" ,~ '" on m 'H '" I 
11.20 

,~ ". 152 HS '" '" '" '" ,~ '" " 11'6 In "S ,~ , .. "" '" '" H' '" " 
,~ '" '" , .. '" 170 ". '" '" '" " ,. '" .. '" 

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

'" ~, '" '" '" "" 'M '" '" '" " ,n "" ~, "" '" '" "" ", '" '" " 
,~ '" '" '" 

,. m '" '" 12~ ", 
~ 

13:7° om '" '" '" 157 '" 
,. 

'" '" '" '" ,~ ,sa '" 1'13 '" '" '''' '" J.l9 " ,. .. '" '" '" ,sa 178 '" '" '" " 
'" '" '" ", ", ,,. ,~ '" '" 1'15 " 
'" "" '" '" 

,. 
'" "" .. 'M '" (: " 

'"' '" 216 "" "" 
,. 

"" '" "" .. " 
m ,~ 'ro "" '" '" H' ,. '" '" I 

l¥,tI 

'" 
,.. lj9 '" 170 "" '00 '" '''' '" ,. 
"" ow '" '" '" 1i6 170 '" , .. " ~, '" 'H .. "" '''' '" '" '" 175 " ,. '" "" m '" '" "" '" 'M '" " 

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

'" "" .. " 27. '" "" '" '" '" "" '" 219 au " , .. 
'" 176 1il ". '" '" '" '" '" I 

18;7& 

'" , .. ' M '" 
., on m '" '" '" '" " '" '"' '" "" '" '" li6 1'10 " 

'" .!';i' 
,~ "" 216 '" .. ". '" ., " , '" '" '" '" '" ". '" '" "" " 

"' '" "" "" '" '" '" '" '" '" " 
"" '" n, '" '" '" ~, '" '" '" 

.. 
. 

'" '" '" '" '" on '" '" '" '" I 
21~6 ". '" '" "" '" ,OJ ,~ '" '" ,~ 

"" ~, "" '" 212 '" .. '" '" '" " 
'" '" '" '" ~" '" ". '" '" '00 .. 

i Zl2 ,., 
"" 2;;2 2 16 ~. ~, '" '" '" " ~, :l.l. ~, '" '" '"' '" '" ~, ~, " ,,, ~, "" v, '" "" '"' ~, '" " 

For delall dj",~ ... I",," _ par. l!O8. 



.70 OAMBRIA STEEL, 

SAFE LOADS IN THOUSANDS OF POUNDS FOR .... 
9" OHANNEL AND PLATE COLUMNS. ., 

SQUARE ENDS. 

lJaaed on Gordon'. lror-mlLla P'--"'''!i'':'!,; 
1+(I2L~' .... -

..... ' ... nJok • .... 1ic~1 1"-"'1 '-' 
_II of cw- Iotiu of LenK'tb . n Feet . 

----- ---1---1--",-",,-

" 
" 
" " 

" 
" " 
" 

" 
" 
" " 
" 

2~ • .o 
" " 
" " 
" 

... 
M.' .. , 
M.' ro.' ;a, 
81.7 

02. 
~7.6 
m.' 

"" H.2 
N.7 
M.' 

"'. ., .. 
n.' 
"" ~ .. ... , ". 
n.. 
n.' ." M.' 
~., 

SO., .... , 

\4.28 .. .. 
17.1111 
19.16 
~.n 
"-00 
~ ... 
l!l.32 
III.IN 
18.67 ... ~ 
21.82 

"'~ "'-" .. " 19,88 
21.61 
:!:I.U 
'lUll " .. "',. .... 
"'" " . ., " ... 
~." " . ., ..... 

.... 
'" .. " '.M .. ., 
'.00 u, 
u, .... .... 
' .m 
4.01 
'SO ." 
a" u, .,. ... ... .... .M 
•• ". lUll 
•. SO ." ... ... 

m 

'" .n 
"" '¥>, 
~, 

m 
.00 ,,, 
"" •• 
'" ,., 
'" 
'" '" ... .. .. 
'" '" 
'" '" ... 
'" '" .. 
'" 

8 10 12 14 16 18 20 

'" ". ". 
"" '" .0 ,. 
'" .. 
'" U, .. .. .. 
'" U. ,.. 
'" .. .. ,. .. .. 
"" ,~ 

'" .0> .., 

\ 

, 

For detall dime"""",,, ...., P"Ie aJ8. L-_________ -' I 

-



CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
9 " OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

11Io ...... on Gordo .. •• 1I"0rmula 1'- ~,~)" 
1+1:1(1000" 

SERIES B. 

Lenacth It, Feet. 

Saf .. ty raewr 4. 



272 CAMBRIA S'XEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
, 

10" OHANNEL AND PLATE COLUMNS. 
SQUARE ENDS . 

lJaa<etl on Oord o .. •• Formula .. 
.... 

Sale',. (actor 4---mq" 
1+36000 ... 

IT 
• 

SERIES B . 

..... ' hId:'ly:r ,-., '-i ... _fI !loI .... Wi." Leutrtb In .'_t. ..... rt.I& CIo.lou. SoNo..I 'JRlioL 
-- -'-

u..,.,~ ...... u.. ... n. ".1aI. ...... 8 110 12 14 ; HI 18 20 22 24 

10 ~ r 00.11 • 16.42 -:.;- -; 'Jl1' '!l9i U18! IM\~I~-;r I~ \ " GI.II lUG 4.118 2'.!6 UI W 2Il! 218 216 212 209 2Il8 
" t; 68.3 :51.11 '.6(> 219 217 2;j,', ZU 2 11 Zlto :n; ~ ~ 
" 74.6 Zl.M 4.ro 27.! 271 2blI ~ ~ 261 2>7 2'.03 m 
" ~ B!.O nr. •. 0. 296:!'.J.1 791 :)d 2S6 2tI~ m r.~. :m 
" 87. 4 2MO t.&.> Sill 316 SHI 311 ~l ~ 300 296 :.!!II " 9.\.8 'li.G7 4.ro 312 SJ'l1831 ~133a 1t.!J5 1t.!!1 "\ 312 

~p 
, 6U 19.21\ ,." :t}i, 216 Zl3 !!31 2'$ 221 21~ 211 

I 
7U 21.U .... :1151 25G 2.)7 2'>1 2>1 2jio 241 2.1(1 :!III 

" ~.3 ~.Ol 4.17 ~I :ll:i'l m m m r.tI 200 :!6:! :l!"'11 
" 8U ... ,.t» 00i So)\ BOa IlOO 2971 :!92 ~ ~.. ~ .. 91.0 26, ,6 U'! 331 lI28 3:!6 8Zl 81D. 3 1~ 3U. lIOO lIC'l , " W.' ~.~ ,.ro &\. a.:.! S lY JI.W 341111:17 m 3'l'I It!3 
" ,,... ,..." 4.61 on r.4j Sil b lGI 0 a.:..; 34'.l :WI 

•• § " .. 
,,» ... To. 271 2Il8 '!!(.,' 2fl2! 2'>t- 2j.i' 219 2-1.\ 

" 81.9 ,2-Uti ,.'" '" 2!» 29'.l ~ ~ ~ "In 2i'! 20"" 
" .... : 2.J.1M 4.32 "" 81~ 811~ 31~ 308 8u:J ~'99 294 ~~ 
" ~ . ' 27.1j3 4AO ~, 8-11 3:ltI 3:.l1 ~, It!l) :s::!:2 316 810 
" ~ 

101.0 i if): ." 167 $f.1 361 3·,; &53 al9 :us S39 a:12 
" 107 •• 4.:.0.'> I!h} Sr-7 $!<I 3t!O 376 371' II;(i 116 • .. 
" 11M .U, . .,. ~13, 4111

j 
40i

j 
403 3&},3:l-I :b:S1 ~ tn 

~? 

! 
M.lI I ~ " 4.01 110') 307 803' !IOOI ~,29] 2M ' T.$ 
1ll.9 7i.1Y.! U l S33 &J) S27 ~, 31'" 313 3Q!j 3\I:l :.-01 

" .... "' .. ,» lI-i& $">3 319 I4G 311 IX 131 :rJ6 U 
" 101.11 ".n .. ~ r.9 Si'i r.3' 81» M."> S:'J &-131 81.1- 3012 
" 111.11 :t!.1i4 '.$ .joX\ 400 S'J6 S'.l'l 3S7 Sb213761371 31'1 .. 117.4 SU/J '" ~2(l1 4!l 4111, U., 410 41)1 m SO.'! ~ 
" 'm ..... "'0 419 41G HZ

1
0I38 .:l2 4~ 4:!Z 415 ~ , , 

~~ 

~ 
... ,.'" LO' u:; ~2 338 ~I 329 SU US 312 II" 

101.0 "." '.00 I«l 11M :1161 S:", &:.2 ~ SoW 3:>l W 
" ", ... 31.83 UO B'i'! 8!\9 3l:o.1 S>(I 375 Q 363 :1-">6 319 
" IlU 

"" I 
US 41&1 412 ~08 4(1.1 ~ S'J'! $>\6 3"ill 8T.I 

" ItlO 3;.611 ... , @I ~3G ~;Il 4~ 4:::0 4W 409 4"] 3'<\ 
" 127, ' V .. U3 4(t! 4,-,1) 4J.I 4.""ol! 'II 4.11" 4:32 421 'l~ 

" ..... .. ~ ,. -l .. ', 4..~1 4~ ,,~ 46i -WI a 417 "'$ 

For deW] dimc""~"'" _ ~ 200. 

-



OAM..8B.IA STEEL .,--SAFE LOADS IN THOUSANDS OF POUNDS FOR 
10" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS . .... 
SAr.,t,. t.dor 4. u.......a on Oordou·. Jl'ormula P--(I2 Ll" 

1+
86000

,.. 

SER.IES B. II 
, 

:tj.~, Leuatb I .. Feet. . .... ........... 
a0 1"180\32!"138 88 40 42 44 ....!!.....!!... ,- ..... " 
lSI 178 Ii' 171 llIi 1m 1119 1:.8 Ir.:! 148 143 III 

I " "bTl 199 190 191 I!IS 183 17'i 17' Iii 167 '" '" " 2.!1 It!I) 216 212 208 ro! 1911 190 UMI I&:; lSI In " 
2M 211 ZJi 233 ~ Z!l 218 211 209 ro! 1911 196 .. 
:;v. l!Il l Z\1 Zl11 216 212 :.!37 231 2'.J5 221 215 210 ., 
'l!\7 ~ 276 Z71 2m l!Ill :oN !''19 2-14 217 '" '" 

.. 
IJ)7 3D:! 296 'J91 ~ 278 m !bJ1 200 2:>1 218 211 .. 
21012001 ~)1 1 1!l7 19:\1 188 J8l 179 m 16') I~ 100 

I 
~? ~ Z!i 2Z3 21i1 211 3J8 ~ 1118 1113 1M! 183 I;~ 

2,1 211' 214 238 llli Z!S z.n 21.8 21S1 :!l'II'I :m 19'1 " To , 270 26.') 200 2j.4 Z19 213 238 :!32 2'.J5 2!1 21 . " 
'UI 291 ~ ~I Z74 2I5e WI 2}7 251 216 ,. '" " 
$I~ 313 301 m 2'!8 ~ T.G 200 2m ~, '" " 
~ S3'!1 ltlll 313

1 
3071 001 m ~ -;00 T.2 2G(I " 

'" ZH 2:'!9 2::!~ 219 213 ':1:11 '" ". '00 '" "" I 
.. 

"" ~ z;o 21.} ~IO ZH .. , ." ". '" '" 
,., " 

~, !.'71 m 2(jG 2G) ~.,. ,. '" '" '" = '" " 
~, !9) :m 2'17 :"'<1 r" .. '" ,",, ' ,. 21t '" " 

'" 3Z.l 31::1 aoo JI(C :!96 ' 2:18 2'1:.1 274 .. "" •• " 
31~ 3-12 ItI6 130 3:!:l 316 131)1 1 301 "", "" '" 274 " 
370 3&1 3,'j6 1::10 313 mlltli It.!I 3121 ~, m ,. " 

"" ' 2m 2}7 1 2'.o1 2~ 1 1 237 231 2::!~ ",I "' "" 
,., 

I 
30 

',!II 215 m 27'1 2(;,} 2.JI! 2'.02 2U '" 23~ '" 
,,, 

'" lKl6 :roo ~ ~ :m 2'73 : ~ '" '" '" 
,. " 

" 3'2!.)' J2Z 3H !lUll ! 300 29'1 , 2!!6 , 27'S '" "" '" " • :s.;1 w. lI36 1'.)8 It.ll al3 ' ~I 2'J8 '" '" r" " 
"" 37213&1 ~j7' $t9r SI2 331 13'.!tI 317 '" ." '" " 
'" S')4 S8lI ml roOI SG:! I a;;6 31,) · S38 m S'!I '" " 

'" :291 !!:!1-l m 2(191 2Il!! ~ :lI8 '" "" '" '" ~ ~~ , 
"" ~13 lI06 2'J8 ~I 2S3 2'1~ '161 "" ~, 2'" ,. ,. n ~ m liZ I(N '" "" ~, m ,. ~, " 
"" ." 319 110 S34 32:>; 117 .. ." '" '" r,. " .. , '" 1m 1m &j.j &IIi m .s .. 112 .. '" I 

" 
"" '" 993 !fl.! 37~ 367 1 SM .. '" ~, "" '" " 
~!l"2 ~22 4L'>' .w,. M ' 387, rn .. '" '" '" '" " 

F .... detail dlmen ....... I« ..... 2011. 



r 
274 CAMBRIA STEEL 

SAFE LOADS IN THOUSANDS OF POUNDS FOR ~ 
12" OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 
50 000 

Based o n Gordon's F o rmula P = (12 L)' Safe ty factor 4. 
1+36000 r• 

SERIES B. 

Weight Thick- Weight Area of I Least 
of each ness of of Column ' Jl&Iius of Length 111. Feet. 

Channel. Plates. Column. Section. I Gyration. _-,--__ --:-____ ,.-____ _ 

Lbs.perl't. Inches. Lbo.perF!. Sq. Ins. Incbes. ~ 10 12 14 16 18 20 22 24 

" 
" 
" 
" 
" 

25 
" 
" 
" 
" 
" 
" 

30 
" 
" 
" 
" 
" 
" 

35 .. 
" 
" 
" 
" 
" 

40 
" 
" 
" 
" 
" 
" 

68.2 
75.0 
81.8 
88.6 
95.4 

102.2 
109.0 

77.2 
84.0 
90.8 
97.6 

104.4 
111.2 
118.0 

87.2 
94.0 

100.8 
107.6 
114.4 
121.2 
128.0 

97.2 
104.0 
110.8 
117.6 
124.4 
131.2 
138.0 

107.2 
114.0 
120.8 
127.6 
134.4 
141.2 
148.0 

20.06 
22.06 
24.06 
26. 06 
28 .06 
30.06 
32.06 

22.70 
24.70 
26.70 
28.70 
30.70 
32.70 
34.70 

25.64 
27.64 
29.64 
31.64 
33.64 
35.64 
37.64 

28.58 
30.68 
32.58 
34 .58 
36.58 
3858 
40.58 

31.52 
33.52 
35.52 
37.52 
39.52 
41.52 
43.52 

5.23 
5.18 
5.14 
5.10 
5.07 
5.04 
5.01 

5.09 
5.14 
5.11 
5.07 
5.05 
5.02 
5.00 

4.93 
5.04 
5.07 
5.04 
5.02 
4.99 
4.98 

4.80 
4.91 
5.01 
4.99 
4.97 
4. 95 
4.94 

4.69 
4.80 
4.90 
4.95 
4.94 
4.92 
4.91 

248 247 246 244 241 240 237 234 231 
273 272 270 268 266 268 260 258 254 
298 296 295 292 290 287 283 280 27 6 
322 321 318 317 314 311 307 303 299 
347 345 343 340 337 333 331. 327 322 
372 370 367 364 361 357 354 349 344 
397 394 392 339 385 381 377 372 367 

281 279 277 275 273 270 267 264 261 
306 304 302 300 297 294 291 287 284 
330 328 326 324 321 318 315 311 307 
355 353 351 348 345 341 333 334 330 
380 378 375 372 369 365 361 356 351 
405 402 400 396 393 389 384 379 374 
429 427 424 421 417 412 408 403 397 

317 315 313 311 308 304 300 296 292 
342 340 338 335 332 328 326 321 316 
367 365 362 359 356 352 349 345 340 
391 389 387 383 380 376 373 367 362 
416 414 411 408 404 400 395 390 385 
441 438 435 432 428 424 419 413 408 
466 463 460 456 452 447 442 437 431 

353 351 349 346 342 338 334 329 325 
378 376 374 370 366 362 358 354 349 
403 401 398 395 391 387 383 378 373 
428 425 422 419 415 411 406, 401 396 
453 450 447 448 439 435 430 424 419 
477 475 471 468 463 458 453 448 442 
502 499 496 492 487 482 477 469 463 

389 
414 
439 
464 
489 
514 
538 

387 334 
4121 409 
4371 434 
462 458 
486

1

' 483 
511 507 
535 532 

380 
405 
430 
455 
479 
503 
526 

377 373 
402 396 
425 421 
4511 446 474 470 
497 492 
521 516 

367 
391 
416 
441 
464 
486 
5lO 

362 
386 
411 
435 
457 
4&0 
503 

357 
381 
405 
429 
451 
473 
496 

For detail dimensions see page 209. 



, 
CAMBRIA STEEL. 275 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
12" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
50000 Safety factor 4. Based on Gordon's Formula p=~. 

1+36000r2 

SERIES B. rr 
Thick- Weight 

I.,ength in Feet. ness of of each 
PI.re •. Channel. 

-----
26 28 30 32 34 36 38 40 42 44 46 48 Inche • . Lbs.perF~ 

228 225 222 218 215 211 207 204 200 196 191 187 X 20.5 
251 247 243 289 235 231 227 223 218 214 209 205 

~ " 
272 269 265 261 256 251 247 242 237 232 228 223 " 
295 291 286 281 276 271 266 262 '}1j7 251 246 241 V. " 
318 313 308 303 297 292 286 281 275 269 263 258 " 
339 334 328 324 319 313 307 301 295 288 282 276 t'. " 
362 356 350 344 338 332 326 319 313 306 299 293 " 
257 253 249 245 241 236 232 227 222 219 214 210 X 25 
280 276 272 263 263 258 253 248 243 238 234 229 ~ " 
302 298 293 288 283 279 274 263 263 258 252 247 " 
325 320 315 310 304 299 293 287 281 275 269 264 

~ " 
348 342 337 331 325 319 313 307 301 295 288 282 " 
369 363 357 351 345 339 332 325 319 312 305 299 " 
391 385 379 373 366 359 352 345 338 331 324 317 % " 
288 234 279 274 269 264 259 254 249 243 238 233 X 30 
312 307 302 298 293 287 282 276 271 265 260 '}1j4 

~ " 
336 330 3'}1j 320 314 308 302 296 290 284 278 272 " 
357 351 346 341 335 329 323 316 310 304 297 291 

~ " 
379 374 363 361 305 348 342 335 328 321 314 307 " 
402 396 389 383 376 369 362 355 347 340 383 326 " 
425 418 411 404 397 390 382 375 367 359 351 344 % " 
320 315 310 303 297 292 286 280 273 267 261 255 X 35 
344 338 333 327 321 315 309 303 295 289 282 276 

~ " 
363 362 356 350 344 337 331 324 318 311 304 298 " 
390 334 378 371 365 358 351 344 337 330 323 316 V. " 
413 406 400 393 386 379 371 364 355 347 340 332 " 
434 427 420 413 405 398 390 382 374 366 358 350 t'. " 
456 449 442 434 426 418 410 402 394 385 377 369 " 
35] 344 339 333 326 318 312 306 298 291 285 278 X 40 
375 369 363 355 349 342 335 328 320 313 306 299 P. " 
399 393 386 380 373 366 357 350 343 335 328 321 " 
422 415 408 401 394 387 379 372 364 356 343 341 V. " 
444 437 430 423 415 407 399 391 383 375 367 359 .' " 
466 459 452 444 436 428 420 411 403 394 386 375 " 
489 481 473 465 457 448 440 431 420 411 402 393 % " 

For detail dimensions see page 209. 



R,. OAMBBIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR .... 
15" CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

B ........ o n Gord OD'. Jro r muh. p ,.. W, 00:>.11" S"'",,, r..:lor 4. 
1+ 12 ~_ 

IT BERXEB :~' 



CAMBRIA 8TEEL. .77 -
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

15" OHANNEL AND PLATE OOLUMNS. 
SQUARE ENDS . 

• ~.ed 0 " Gordo .. '. rOnDul. P _ ~I~)'· Sare tJ' fael .. r 4. 
1+86OOOrl I""~ 21)"-41 

SER..I.ES B. II ... - Yf1ii' 
I.,ellKth III Feet. -- ... ..... ....... 

!Q.!! "t!.6188 !Q.., 42 ~ i6 ~ .. •• TT 401 WI S9IS 888 183 379 311 S6'i 8&1 '" .. '" GI 42(\ 421 416 4IL 406 401 3')6 BOO '" "" '" oLJ() ~ 449 ... a 433 427 422 414 .. ." '" 
.. 

481 482 4771 47(1 46t 4:08 4.'i2 446 .uo '" '" '" 
.. 

fL5 60t 008 4:18 492 4~ ' 4;9 4;' f(,II . " .... ... .. 
bt3 638 1)32 w:.11il9 612 004 4'1j 490 ... 47e '" 

.. 
6n 666 f«I &.a ~ 6."17 ~ 523 1il6 .. ." '" . .. 
410

1 
406 .oJ. 8971 ~ S87 1182

1 
Si7 an "" ." '" I ~~ 439 0&34 0&30 425 (14 WJ ot()& 398 ,., E' ~, 

04/1~ 4Q -1M ~2 4-17 4-12 436 dO m ." '" ... .. '"1''' ... '" m .~ .. ~ '" ... 
.. , '" m .. 

521 61.8 6121 lI06 600 494 451 481 474 '" '" 4~1 " r;52 Me MIl r;:w 5ZS 5:.11 51 fiOO 498 '" '" 476 .. 
&II 6.6 ~ 6G2 653 6ItI 638 631 6;..~ '" .. ... • .. 
-44~ 438 :~~~!~I ~~ r:: .. '" '" i 

~? 473· 4(08 '" ." .. "" ... 491 ~ 480 471' 4~1 ~ ~ .., .. , "" 
.. ... '" 617 611 606 4!l9 492 ~ 479 472 '" '-" .. 

"" M I M,) 63111: f:05 619 612 602 . " ... ... " 
'" 60!0 673 IWI 663 bt3 53/l M8 '" " . .., .. ." 003 601 &l'.t. 6171670 6&2 654 '" '" '" 

.. 
~ 

oro OM .WJ ~I 4~ .uo 433 '" '" '" ." 

i 
~~ .. •• ~ ~ 474 468 4m "" .. , .., 

'" ... 6'.!~ 61e 51 004 497 f90 '" m '" om .. .. '" 500 r;w 631 631 ro& 617 .. .. '" '" " 
'" "" 678) 672 ~ M8 500 MO '" '" '" '" .. 
'" '" W7 600 692 61!'.! 5r5 6G7 '" '" '" OM .. ... '" m 62:'1. 1m 609

1 
601 Il/JI3 '" '" '" .. .. 

"" ."' ~, _ 0&81 .r,r; 46Il 462 '" '" '" '" i 
'0 

'" '" 6251 519 610 004 4'1j 491 '" 4,6 '" .. .. ... '" ~ '" '" '" .. '" ", .. , . ~ '" 
.. .. '" 583 (m 610 66S toM 6-18 "" 030 '" '" " Ii:!r> e18 (; ro& 697 690 679 S7I '" "" M' "" " 

fi(H ~1 7 G30 G22 eu 60e 5118 '" '" 
,~ ." " 

6821 "5) liM &>71 &19

1 
; Gl2 e ." .. '" '" 

.. 
MIl 532 r.!!G r;::o 511 004 497 490 '0> '" '" '" .. i '" ::: r~ ~~ '" ::1 ~: 'u 00 ' .~ '" " 

'" '" '" '" " ti30 ~ 616 007 699 m (i8.& 678 '" .. "" '" " 
1>>9 ! li-UI G37 6"17/61D 611 002 '" "" on ow .. 
(l87 Co!!O 670 6(\2 6M &16 81);1 I5'lII .. .. .. "" 

.. 
71 0!18 tIIIO 6Sl. 15711' OO-l M2 '" '" re ' '" 

.. 
For detaU ~ .... ~ 3)9. 

-



... 
". CAlIlBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
HOLLOW ROUND OAST IRON OOLUMNS. 

SQUARE ENDS. 

UllMld on Gordon'. Ifol'llluia I'_~' 
1+8lXldt 



CAMBRIA STEEL. .7. 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

HOLLOW ROUND OAST IRON OOLUMNS. 
SQUARE ENDS. 

Baled on 00>"1100'0 .. ormu.la P _ 10~_. 
1+-

800
, ... 

P .... e ao.d In pound. pet oq ....... Iroob. 
I !eDrtb 01 coI"mn in r .... b.,.. 

d OUllide diameter of col .. mn;n Irooh .... 
Uklmate com_lyc luength_IIOOOO pound. pe. 0<1 ....... Inch. S&fety rOetor 8-
Safe kl-ru. rOO" «he, .. rety 1&<;10"' ,biD ,Ila, of tho .. bl.,. "",y be obcalned .. rol-

Joow"I :_N .... oafc load_Sa" ao.d rn>fll ,aW. X N .... t,;.,... 
J..e1lK"lh o(Columll'n Feet. 

1. 

Itt 
\!I6U 
m.' 
"., , 314.2 

•• :fi 113..6 .... , ".. 

'" m. 
•• l" 1m.5 .," 

ill ~15.8 ... .. , 
"'" m ..,. . .... .. .., 

•• 
m 

. .... 
5;!j,.6 
6.j(l,9 
57&.8 

•• 
m 

5'8.8 "' .. . ," 
"'" •• 

m 
... .. 
6"1s.o 
7ro.5 rn., 

•• ~ 
72~.0 
, ,,7.0 
"., 

;~ "'-, 
•• ~ 

... . .. " 8.8-5 • IIIS.II 

.a ill ""., ... , 
• ~LO 



'.0 CAMBRIA STEEL. 

STRENGTH OF HOLLOW ROUND AND HOLLOW 
RECTANGULAR CAST IRON COLUMNS. 

L 
For various values of d in whieh ,-

L = length of column in fffi. 
d = leasl outside diameter in inches. 
P = ultimate strength in pounds per square inch. 

BASKD ON GORool'l'5 F ORMULM FOR CoLlJMNS WITn SQUARK ENDS. 
HOI.LOW ROUND. IIOLLOW RECTANGULAIl. 

p_ 0l000_ p ~ 
01000 

- t + ( 12L)' t +(12L)' 
800d' liiii'rd' 

Ulthuate Streltlr'" UIUllude Strena-tll 
L III IblJ. per 8q. III . L .n Ibll. per sq. tn. 

d . "". ""' . d ..... .. ... ..... ........, . ...... ........, . 
1.0 """ ,0<" " "64' "'W 1.1 65692 ..,,0 '.6 36088 " ... 1.2 63532 "'" 

., •• 59 • ",26 I.' 61MO 65142 .. "178 ""1 I.. 59137 63265 2.9 81817 37m 

1.5 590<0 "366 '.0 .... "" . I., .,," "'" 3.1 29306 '48" 1.7 "625 '''69 '.2 281" "'" 1.8 60031 """ '.3 27 ... 8239' 
1.9 48491 5379ll 3.' ,,,., 812(9 

2.0 016512 51'" '.5 '<9" 30152 
2.1 "' .. 50151 ••• 24"" 29101 
2.2 42'" 48.91 3.' 23093 2800< 
2.' 41,m "". 3.8 """ 27130 
2.' 89271 """ 8.9 21403 "'" 

S.fe load. fOT"'r ,i ... " hollow round 0. holl·, .. rec,anlulu coLuom., "" ..... po..,j. 
h" 10 any suitable focto. of .... fely can be found r .... '" ,he.~ u.ble a. follo .... :_ 

Yond from tbe ",ble.be uhima •••• ",nl:.11 in pouo .... pc< oqU1"" inch "" ...... pondioK 

to the ,i...,n .... 1"" of i. Multlply.hts by .be a~a of tbe column in oquare Inch .. 

and dl.ld. the product by,be oarelY futorwbk.h will,i..., •• a quotient tbe rcqui",d 
.... r.l .... d in pound •. 

io:x""PLIt:-Requi,ed the ... f. ]""d fw .. hollow round ca .. iroa colomn 16 f ... 
Ionr. 10 loch.,. ex' ....... 1 diam<:t •• witb meW I ,DCh .Mck with .,.I<,y bClor of .ilh,. 

The ratio of i in Ihls case is~ _ 1.6 aDd u... eo ...... pondlt>g ultima ...... nglh from 

, h. !:Ibl ... I. M 766 pound. pe.oq.,. ... locb. 
From ,b. ",ble of are... of circle. it 11 found that ,he Det ar .. of tb. column i . 

M'16GX2U 28.3 ",WO'" Inc:be.. T he oar. load is 'b .... fo'" 8 _ 193 jM poun.... o • 

• ppO'G>C"n ... ly t7 nU to .... wbich Is tbe ""!ulrC<!..,.ult. 

, 

, 

, 



CAKlIRIA STEEL. •• 1 

EXPLANATIONS OFTA8l[S or SAFE LOADS fOR 8EAIII 80)(-GIRDERS AND 
PLATE GIRDERS, PAGES 282 TO 296 IHCLUSIV£. 

F.,..cua la whleh.he .clt to be carrlcd u,""" .b" cap.clt" 01 oI,..le rolled 
i>ea"" or ordinary beo ... r"'""' C<lm~ ol . .. 0 or ........ beo.ml .. i.h .1.. ....... 1 
bolt. ouodHpano'on.. i. II M<:eoMr)' to ..... built."p Hcd"",. 

P ..... Ik>"-G.~,, ...... -A lI.eful ond economical ..,."ioo .,r.h!1 kind C.n be COm_ 
P'*d 01'< ... 0 rolled beo.","with 1'10'" riVeted ,olhe .op . nd botlom II"" ..... ",.kinr 
at-... boo-rlrd .. , IIbl .. ol oar. "n\("""ly dlotribu.ed I_d. tor wblch are ri""" 
... p&p 212 to ~l in<.lulh·e. -

Tboo .. f. I""do riVeD m .be IlbI .. ln<.luM.be weiJh .. ol .h. beom boI~rd ... , 
ud are flprcd r ............ _I ol Inertia or HCI .... """"'1 .. 1 aft .. 1Ilalti,,¥ ,be 
~ ded"",;"'" for rivet 1oo1 ... . ho 6bre _..- .... be at.lt:u .... w- bcin&" 
l~ 000 _I>ds p"!""1~ In<.h or .... ...."Ioa. 

Jlaua boI.poKn are portio>la.-1y ....rul for ou~ wiele .... It. ...d In ",her 
I_ioN liP 10 lbe Iimi .. .,r.hdr ,,",pod.y. bill .My 1 ..... ld.- be placed _h<n: u_ 
~ 10 "'_<>iIU'",~ U.I~ M<:tlCII It oueh .1uu """ ... c:anaot be hAd 10 lheir m.orior 
tor iDopeet,on an<l pam""". 

VUlT. C ... ' ...... - In C ....... he ... h ... idths o(beam boI-rL.-de ......... Id prohibit 
Ih.!. u ... , ""d for l""ds FOI ............ . bel. ct.poocili",", plate &lroe .. comjW»ed 0( pla.d 
Ind ... , .. m0r. be used . 

T alWM 01 .. I Ioo.do. unlforatly diotrib!l.ed ror p""e &InI .... rrom lM".o -AS" deep 
Oft "'~en 011 po.ca m .0 :!96 incluoiv •• 

Tfi"loo.dl JI ..... iD . be lib"'" IDelude .be w..-b .. 01 the rirden Ind ore calcu. 
lated from tbe _"'" oIlnenio ... ....,,1on mod"lus aft .. ""'~Ia! .. prope. deduc_ 
.iall for rivet hoIu ...... libn: ...... aM<l in ..... cal<:ulatioua beiDa" ~ 000 ~ per 
~ In<.h or_~ ..... 

A!thou", .be tlbla do "'" obow \he .. ill" ...... uorfd t". pial. rirden. cart 
lbould be tak.a .Iuu u.- are ptO'ridotd In .. U ....- wbent 1MICUMI"J,0 J'RYaI' 
b\l<:kling or.be _b due .0 .boo .. cartnr actio« .b....,in. n.. d.-. ohov.ld be 
mado o(.",I .. ri.eted .0 .beweb, fitted 'iab.ly between the .op &lid bott_ lai>ti:e 
urlu, ""d .hey .b .... ld be provided,.t .he cndt or .he rirden. 0( JUth .LIe ond "am_ 
ber u lo be Qlpo.ble marryinr .h. ,,,,"1 _etian II each end .o.b .... pport •• s.ir· 
("nen ahould aloo be pro .. ided • • une",ol . .. long- the g-lrd • •• lpoced • • • .,i •• ble d;'" 
.""" .. lpart U d .. ermined by .b. ronnulo ""dupl ..... I"". "" poJrCI61 and M. 

e;.... .bould aloo betaken in .rT&~"" .heri ..... pad .... t". .""""".inr.be Ilanli:e 
.... Ieo .o .he ... b, 00 . ba .... lIicknl rI ..... are pr-oyided .a pr<Igerly ..... " ... , • • he 
.. _ which ..,,1I<I_a .hae._ ponioao oI.be c:onllrnc:'lOn. Thlo ... ill ""I"u-., 
..... ri ........ o be lpoood _ do.e.y • •• be el>ds.ban a. Ibe CCDI .... and ..... .,~. 
"pooch ...... ony point olont- .be rirder "",y be obt.alned by dividing .be prod .... 0( 
.he diotaDce bet.""".b.ceDtftu.....ol.beri.." boIuin lhot_ fIu..-eoand tl>e 

. fII_ ri .... by . be ."",1 ... nlcal.b .... II ..... '*"'" polm, .blll: 

" p--S- Inwlllcb 

S _ .he ,0u.1 ...,nio:;al oMIr, In pound •• ••• he point under conold.,....ioa . 
• _ .be ........ " ... 0( on. flve'J' ••. ' .he bearing- ... 1 .... oriM"';n" nlue, ... bleb_ 

evedl the "","n ••• upreooe In pound • • 
b _ the depth 0( .h. ,rimer betweeu .he IIpptt Ind low ..... n ... llncl or ri .. etl. 
u".--L In ;n<.b ... 

p _ phch or ri~i .. . be """'" In""",. upresoed In IDe ..... 

I 
~n...; f"",,ola ot.o-.-.... ilI live .he theored .... rivet .poociDr • • ""y pol ... In .be 

d .... o.be ..... Iobear bu ..... ~;';e .he piICb r". ....:riout port""'" 01 the 
kncth ohould be ..... ed t".,b; ....... p<lMible ....... herO( .poc~ po.oell c .... ~ 
............. mheror.poca"ho pilcb in ... h olwb;';h ohoald OrabIybe u 
in _1 .......... eYfttmc_...d ... ,_ .... ......,. ... or"" IDe • &lid .be ...... liml .. 
0( pitcb .. ;]I .... .,. r ....... 2W' .0 fI'. 

Tbe ri_ lpooc'all" obouId aIoo coat""" '0 .he ruIea rlna OIl PI«'" St!!. ..... iD 
CUH ... b .... load • ...., .ppliotd dlrttlly.o .he 1Iua ... wlliden. rlv ... "' .... be_ 
vickd .o arry .beI.e in "Mi.ko<> to tbe ri~ ... neceoouy tor -"rinr the w.b ODd 
1laD1I" '""cther .. uplalncd .bo~ •. 

I t I hOUld .1.., be noted .ha. Ihe oaf.1oad1 given in . h. lobi"" • .., booed Of! Ih • 
....... ptlon . .... the rirde. ;. oupported ... onoIly. OIb......-loe I proper ...,.juct ion iD 
,be .n" .... ble w. ).,.d Ill .... bo .... de ... explained in cotInectlor. ... h h beouu ..... 
POres 112 ond 63-

TIM..-dehu 01 beam boa.JIrdc.ro oad p .. oe-rJrden u. the llbiu ..... upceDed iD .,..nd. per ~_I t_. iDelu.h..,- .1M rivet. ot«SIIU)' to _ .ho _b ud ~ 
locet b .... bu ...... _iahu do "'" b>clad< ODy allo ........ t ... bnckou ... lll" • ...,.... 

i I-'-""~"'·"''''_-_·_''' __ ''''''''_:-· _._u_._ .... __ ._"_'_"" __ ._ ... _-__ -__ "_'"' __ ._ ... _._""' __ -_· __ d_ 1 ~ -=II .,.... 



... CAMBRIA DTEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS • UNlFORML Y DISTRIBUTED FOR 
BEAM BOX GIRDERS. 

Safe ]"",u below are ~gu~ for 6b", .. "' .. ol lMOJ pound. per oquarc Inch, wl. h 
tI" rivet hoi .. ia bod. ftan~ deducted, ."d Include ... ci&h. of giro .... , 

n 2-1'\1.* 2-10" I·"'" 

l2"1I'iIIo. 251 .... ,...fooI.. 

Sf'·~ 

DilloaoI Coalor TblckuelUI o r Pillt ell I n I llch eli. 
IoCaIUr/. ,. nld_ &...w IU.lI y." II. Tn PIa .. ...... " I ,~ I h ~ It I II ti 1 

>0 .. " ". "" ,~ '" '" 'M HO 
U " ~ .. " ,~ no no I'll '" ,. " .. "' 

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

" " " " os ro .. "" "" ,. 
" " " " " " " " '00 

1. 00 .. .. n " " "' " " 16 " 00 .. " " " .. " " 17 " " 00 " " " " " " 16 00 " " ro " ~ " " " 1. " " " " ro .. " '" " 20 " " " " " 00 " m '" 21 " " .. " M " " .. " 22 " .. " .. " M " " " 23 " 
., 

" " .. "' " " " 2. " " " " " 00 " " " 2. " ~ " " " " " " " 26 "' ~ " " " " .. " " 27 "' " " '" " " " .. " 2. " .. " " " " " .. 00 •• " ro "' " '" " « .. .. 
30 .. " " " " '" " " " 31 " .. " "' " " " .. " 32 " .. " " " ~ '" " .. 
" " " " " " " " '" " 34 .. " .. " .. " " " " lhi,~I .. I I I 

- I 115.0 : 1:11.1 112:>,2 1 130.311~4 ".0 .,., ,,,. 110.0 '-'id .... , , 
'"'" I .,., I ,.., I '''". I 'OM I 114.8 1121.01127.21 133.51139.8 1I"1I.Iu. 

IloI&eieaI 01' ! ....... 0.(10000115 I (I.OOOO:1l18 I 0."'-

For we 10.<1. below .he heavy lin .. , the deftec'lo ... wlU be jp'Utec ,han .be 
. U" .... b1e U..,i, for plastered ceili"ll:" - .l •• pan. 
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CAMB RIA ST EEL. ••• 
SAFE LOADS m THOUSANDS OF POUNDS • UNLFORML Y DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
s.c. loads below are 6~red for fibre ""_ 0( l~ 000 pouQd. po. "'I"""" !Deb, with 

II" ri~ .. boJc.ln book liang .. deducted, aDd m.;Jude "'.i«b. of rJInlcr· 
- .. "" 

~-n ~." 1--
14" Y. SU I .. ,. to.!. 

lOt" ..... _ ... Tb'cklle.» or r i ate ll in :luch e •. . -- lot ruu- 8 .... ~ "" tilt tw. PIa .. .... .:r. 
I I , t Il I IJl I IJl 1 

1. '" '" '"' n. '" 1;' '" IN .. 
11 ". '" 10' IN '" "" I~ m '" 1. no '" I~ '" "0 '" 1M I~ ,m 1. lin 100 '" '" '" '" '" '" 1M 

" " 101 "" '" 1>1 '" '" ISO ,~ 

" .. " 100 10 • '" '" '" 
, 
'" IS' 1. " .. .. " '" no n • m I~ 

U " .. .. .. .. "' . 100 '" ". 
" " " .. .. .. " . '00 '10 1. " " " " .. .. .. lin "" •• oo " " " .. .. .. ~ '" ., 
" '" " " '" .. .. " ~ •• ro 03 .. " " '" .. .. " .. " " " ro " " " .. .. 

O. M " " .. " " " " " O. M .. 00 .. '" " 
,. 

" " o. " .. .. " " ~ " " " .7 " " .. " " " " " " D. " .. .. " 00 " .. ro " •• " .. " M .. " .. '" " •• " " .. " .. " " .. " ., 
" ~ " " .. " .. " --..--•• " .. " eo " .. .. " .. 

• 3 .. " .. .. " .. .. " ., 
so .. " .. " 

., .. .. " .. 
'l'fiItIl,. I ... - 1IU I "". I "" I "'-, 1l38.3 I 14U : UO,I!lM.lI 182.0 

= I un.1 I 140.9 I 149.7 I 108' [ 16H ! 17&.8 I&U 119U 1200.2 

o..tiII.l fI I , - . ......, 0 ........ O.OOXlIXI6n 

r .... .ar. Io&do below the bu...,. Uaeo, tM dcllecllau will 1>0 ....... . « dum u.. 
aIIowabioo UIII!! for pluccrul ooillap _ .... '-' 

---



284 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 

/ 

j 
Safe loads below are figured for fibre stress of 15 000 pounds per square inch, with 

ti" rivet holes in both flanges deducted, and include weight of girder. 

n 2-PI.tes 2-12" I·Beams 

14" Wide. 40 lbs. per fool 

101"·"/ 

Dist&nce Centar Thlckneslil of Plates in Inches . 
to Center of For Thioknesses Gr .. ter thou %" Use Two PI.1as. 
Bearings in 

F .. l ! / -r; ~ H i it t 16 1 r -r; 
- ------------------

10 147 155 164 173 181 190 199 208 217 
11 133 141 149 157 165 173 181 189 197 
12 l22 129 137 144 151 158 166 173 181 
13 113 119 126 133 140 146 153 160 167 
14 105 111 117 123 130 136 142 148 155 

15 98 104 109 115 121 127 133 139 144 
16 92 97 102 lOB 113 119 124 130 135 
17 86 91 96 102 107 112 117 122 127 
18 81 86 91 96 101 106 111 115 120 
19 77 82 86 91 95 100 105 109 114 

20 73 78 82 86 91 95 99 104 lOB 
21 70 74 78 82 86 91 95 99 103 
22 67 71 75 78 82 86 90 94 99 
23 64 68 71 75 79 83 87 90 94 
24 61 65 68 '2 76 79 83 87 90 

25 59 62 66 69 73 76 80 83 87 
26 56 60 63 66 70 73 77 80 83 
27 54 58 61 64 67 70 74 77 80 
28 52 55 59 62 65 68 71 74 77 
29 51 54 57 60 63 66 69 72 75 

30 49 52 55 58 60 63 66 69 72 
31 47 50 53 56 59 61 64 67 70 
32 46 49 51 54 57 59 62 65 68 
33 44 47 150 52 55 58 60 63 66 
34 43 46 48 51 53 56 59 61 64 

Weighl per 1 
Pool in Ponnds. 131.4 

1 
137.4 

1 
143.3 

1 
149.3 / 155.3/ 161.2 1167.1 / 173.1 1179.0 

Sootion 
1 

146.6 
1 

155.3 
1 

163.9 
/ 

172.7 / 181.4 1190.2 / 199.0 / 207.8 / 216.7 lI!odulns. 

GoeOiOlenl of I 
Deftealion. 0.000000763 I 0.000000635 I 0.000000539 

For safe loads below the heavy lines, the deflections will he greater than tbe 
allowable limit for plastered ceilings = ..... span. 



CAMBRIA.. ST EEL. • •• 
SAFE LOADS IN THOUSANDS OF POUNDS 

UNlFORML Y DISTRIBUTED FOR 
BEAM BOX GIRDERS. 

~f. lo-dl below ar. figu.-.d for ~b .... ..- of l~OOO pound!t."! oq ...... ""'h. wi,h 
II" ,; .. 1 holea In booh O""¥,,I dedu~t"". and i"dud. ",c~h' Ilrdc'r. -

II 2-"""" 2-1.5" J .... 

H" .... 42 n.. ,.. IMt. 

,.' ... ~ .. TIII~kne1l8 of Pla l ell III I II~beli • 

."o..w r .. 1\Uu_ !low"" tba Yo" 0.. "" PIoI& .- ~I!ll~ tI i til 1,.. 11 1/. ,.r. 1 11 - --
>0 21Z, 223 ZH '" '" '" '" .. .. 812 '" U ,~ '"' 213 ,~ .. '" '" "" .. ... "" ,. m '" '" "" '" '" "" ,n '" "" '" " ,m 172 >S. ,~ 'W .. '" '" ~, '" ,~ .. ~, ,,, ,~ liS '50 '" '" ." '" '" zu .. '" '" 

,,. ,ro In u, '" "" .. .. '" ,. 
'" ' 00 .. '" '00 ,m 1;4 '" '" 

,,, .. 
'7 '" '" '" '" '" 151 'M '" m '" '00 ,. 

'" 121 '" ". '" '" '" '" ,~ In ,ro ,. m IIi' '" '" '" ,n , .. '" ". 'M '" 
9. U" '" '" '" '" '" 

,. '" '" '" '" ., 
'" ' 00 "' '" '" m '" "" '" '" " . •• .. '" 

, .. ,n u. '" to. '" 
,~ '" '" .. :' " '" to, u, u. 121 '" '" '" 

,., 
•• 00 .. '" to, ,u u. '" '" '" '" .. " " .. .. to, '" '" '" 

,., 
'" '" •• " .. 00 " to '"' '" 

,u no "" ,~ 

~~ N " " " '" " "" '" '" '" "" " " " " " " " '"' '" m '" •• ~ n " .. S8 " .. "" '" '" '" 3. n ,. " " " " .. .. '00 '" '" 31 .. " " " " " 00 .. " '" 00' .. .. " " n ., 
" '" " .. " '" 33 " .. " " " " .. .. " .. .. 

3. " .. .. " " n . " " .. " " 1t'l'~ 147.S:153.SllW.S! IM.2! m.l ! In.l lmo ' 189.0 Ill)u 1 \00.9 [98 ..... 21211mo:Zll<GI m.O 256.0 'l61.1 I z;s.2 1 289.8 ! 800.~ I.u" [ S2lt8 ... ~ 
r.I .... lof l - ,.- I 0.""""'" I O.oooooo:J\4 lo~, 



••• OAllSBlA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 

I I' Safo '-do ~1_ arc firured for fiber .R. '" 1$000 _ncII~ oq ....... 1",,10 wkb 
II" riyet hole. In botb /lanc" doducled, and includoo ...,;,1.. cirdei". ' 

n :J..hlll :a.-W'l ..... 

W' ,...... eo 1_ ,.. fill. 

101'" -_ .. 
Thickness of Plates In Inches. 

_ IOc:..1or hr ftio~ hw Ika ,~" U. fyt &1& of._. 
~ ,,., I 'f .,-

~H 
! II ---.L It , 

'" - -- - --
'0 '" n, "" '" .. '" 

.,. 
'" '" 

.., 
'" u '" '" ~, '" '" ~, "" ." ~, '" "' ,. .. ". '" ,~ '" '" To. '" '" 

.,. ... 
" '" .. '" .. '" ,n , . .. '" ~, ,. ,. 1M 1\13 '" '" '" '" '" ~u ~, ~, .. 
" '" 181 IS8 ' M .. ,~ '" '" '" '" ~, 

" '" uD lln ... '" , .. ... '" ~, "" '" " '" 159 16$ on , .. '" '" ro, .. '" '" ,. 
'" 1$ 1~7 ,~ ,m '" '" , .. , .. "" "" " n' 1-13 ,., '" '" '" on '" '" ,~ , .. 

20 ". ,~ 

'" '" '" '" ,~ m n' '" '" ., n' '" '" '" '" '" '" '" 'M 171 1 7~ 

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

,., ,re Ii i 

" '" H' n' , .. '" '" '" , .. '" '" ,. 
M , .. '" '" ,= m '" '" '" '" '" '" .. ". , .. '" '" '" m '" '" '" '" '" .. '00 ". , .. '" ". '" , . .. n • .., '" ~l .. '00 '" '" '" '" '" n, '" '" '" " " '" '" "" 113 H' '" , .. ". ,. ,. .. " " '" '" '" '" '" '" n, , .. 
30 " .. " .. lil'! , .. '" '" H' '" '" .. " ~ ;: " " '" ". '" '" n. In 
32 " " " " ". '" n. 11-1 '" 3. " " .. .. " .. '00 ". '" m 'n 
34 " " " " " " " '00 '" '" m 

:~ L8M 111-l.0 :m.4 '.1)tI..7 2l3.1 219.5 " I I ! I , , 
~ i232.2 i23!l.6 j ~O ! 2.'11 .4 

=:.. 125902:270..8:282.412)£·1 1:nu 1 817~ 182U [ 3-11.1[853.0 [ S&U 1876.8 

......... 1 ..-. ·-= 1 .......... 1 '.000000.. I,· ...... w 



OAlilBRIA 8TEEL. 

SAFE LOADS m 'l'HOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 

!l
'" 

2-PWoi 2-lV'I-..... 

W' 'Ww.. 80 IlL ,... r .... 

"I" 

" .. "" ,u '" "" '" '" ~ ! '" '" ,. ,~ '" . " .. 21 6 '" '" '" '" 17 1,6 '" 
,,. '" .. '" '" '" 

,., 
'" 1. ,v ,n '" ,to m , .. .. , '" '" "" " 1611

1

161 '" H6 ", , .. ,~ .. .. '" .0 100 1541 '" ,v on ,n '" n. '" .. , 
21 143 148 ... '" '" ,ro 'n '" 

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

'" '''' ,~ U, 'M ,., ,~ ,ro ,n .< '" '" , .. '" '" .. , '" '''' '" '" .. , .. n, '" '" ". ,a '" '" '" '" .. '" ,ro I~I ,~ '" m '" ... '" '" Ii m '" '" I~I '" m , .. '" , .. '" '" m '" '" '" m '" ... '" IU 

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

,~ 

'.7 

~, 

'" ,~ 

"" '" 
"" ,~ 

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

30 100 11)4 10; 111 11lI 118 lZl 1Zl' 1110 IU I "' 
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••• OA..ll[BRIA STEEL . 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
Safe 1Q.d. bel_ are fi",m:! for /ibn' 01«:1IS ~ lriOOO _D~ oq....., Inch, with 

tf' riyt< holes in booh fta~¥" deducted , aod include ... ia-hl .ir<I.r. 

n 2-Plt.1II ~18" 1·a.. 

t&" 1'_ M lilt. P"" fool. 
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OAJlBBlA STEEL. ••• 
BAFE LOADS IN THOUSANDS OF POUNDS 

UNIFORMLY DISTRIBUTED FOR 
BEAM BOX amDERS. 

Sar .. 1oo.dt bolow .... lipred for tiber _ of I~OOO pound...t."t IqIUlft b>ch. wu.h 
If' ri~ .. hoi" In \:oo<h ft.".a dedUOIed, .nd Include ....,Ich' pM •. 

n I-lIIItI 2-:0" I· .... 

16" '1'* M lk ... till. 

llt" .... _ .. 
Tblc kllelflf or Plate. l u luc ile •. 

W IOr-1or hr ~ ; .... Iba "" U. r.. PIa_ 
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2 •• CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
Saf~ loads belo .. . ", ~gured (or 6ber ",<=o 0(15000 _Dd~ ""uare ""'h, .."h 

II" rivet hoi ... in both flao¥ .. dedueted, and inelude ",eigb, girder. 

~- n ~"-16" 'l'ido. 80 ]110. ... fool, 

~ IIi'" 
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IorIoCmW rlltf Nel_ "-lot IWa Y<;" list h . PI.1eI, 
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CAMBRIA BTEEL. • •• 

BAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX amoEBs. 
Safe 10adt below ..... 1\gur...:I for &ber tttal 0116Il00 pnundo ~ oq ...... lnch. with 

It' ri'tet bola In botb b"" .. ded"".ed, aDd Induda wdah. 1JIrd .... 

n 2-lIatot >2-1'1·'" 
18" 1I'iIII. 801 ........ 

131'" _ ... 
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••• CAM:BRIA STEEL . 

SAFE UNIFORMLY DISTRIBu'rED LOADS FOR 
PLATE GmDERS IN THOUSANDS OF 

POUNDS. 
The oar. load, bel_ Include .he .<ilh, of 'he girder and a<e calculated for. 

fiber '''''' of l ~OOO ~un.d. ~ sq""r< ;I>(;h On .he not _ , ion. The ne, _ 'ioo it 
obtain"':! by dednain,.lIoleo gurod • • ~ <II aD inch In diameter (for~" rlv ... ) fI"OID 
hoIh flani'Ol. 

...... I-"· ·· ... r-... · 2t"X ~" :I' X SX" Ti" X " " Y' X 8X" 

..... Tbh :kllesIf 0 (" Flange T hiCkn eS8 0C F l oIIKe 
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CAMBRIA STEEL. 293 

SAFE UNlFORML Y DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
'Jl>e oar., load" belo ... ino:lod~ .11<:..mght at.be Jlrdet .. nd ..,... calculated for .. 

fiber ot 'eso of 10000 pound"C' .::iua,.., Inch on .he nec oeetion. The Det oectior> ;. 
obIained by deduecingholc. ru ... ~ of an [""b in diameter (forWrlvet.) f,o", 
both n"", ... 
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... CAMBRIA STEEL. 

SAFE UNIFORM!.. Y DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
Th~ We loood. beJ_ Include 'he _Irht of 'he rlrd ... and &r< cak:ulated for a 

fiho ... rest 0115000 pwr><b ~ oquare [""h 0<1 ,be De. section. The nel- Ke'ion iJ 
obtAined bydeducllnabolet <ed at ~of.n iDch In dla ..... ' ... ({or Yo" riYOU) {,o'" 
botbftana;u. 
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CAMBRIA STEE L. 296 

SAFE UNIFORM!.. Y DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
no. oaf. 10.<1. below ~ .be wt"llbc of .be IlrJcr aDd ant ""lcalatcd ...... 

6b« OI~ of IroOOO _ncb per Iq.arc i...;:h.,. tbe "'" _,loa. The "'" oectioII II 
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••• OAMBRIA STEEL 

SAFE UNIFORMLY DISTRIBUTED LOADS F OR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
The .. r. [ ... d. bel"", bM:[uok 'he w<lrb. of.h. gird .. and are calculated (or .. 

fiber fI"," ol l(,(O) pound. ~ oq"""" Inch on 'he net section. The net "".jon I. 
obtained by de<luc.in,s" hoi"" i"t'W at """ IDch in (liame.,," (for~" rlveta) from both 
1Iangel. 
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OA.ll:BSIA STEE L . .&7 
GRILLAGE BEAMS FOR FOUNDATIONS. 

, .. deoi.pi .... round>.,io"" for .... ,'" or colo ...... carty; .... ILeaYy]Qad& _ting up, .. 
,h ooiI,i' .. ".~ '0 dlMrib.ue d •• weigh. OYer a lU,tabIe -J......a .bit. '" 
.-<hI)' aotOaLpIW>t<l.'''. omaL] dopo:itbbr ....... a (I'I1La(. COLD~ or ..... 1 __ 
I",bedded 11\ CODe .... , lit", obYIoui"l' • .......ny <llua;e....- 01 _nry and 
6e<'p ..,. ... _IoDe. for Ilea")' ao.d. on ..,;] of ..... 11 bo.ri .... POWIOT .IL ..... . ;u. <I 
ba ........ y be ncc-.ry, whUe for ]i,"'''' IoadI """ ooil 01 rr-er be";"', power 
. wo 'i ..... clltu.m. will ordinarily IUllice. 

T he village bel .... whkh . .... 10 be lUm>Undtd by «,pore •• ,hogld be.peood "'" 
Lo.o tb.ln S" .pt. .. I .. the clear betw ...... ILeflang ... IO'Ito. tb. coocre' .... IY be thor· 
_ILly nun .... d bet ... .., ... he ... and ,-pipe, or ... 1tdanI CU(.;,."., "\*1&'''''' Ihould 
be iIoed '0 """"'lain the !><am. 11\ ""' ..... pooi.ioa. 

K-;n,.be ..... 1 ... ""b. '0 be canied .Dd.be 1l1o .... bIe im ..... y <l1oo;d;n' ..... 
oq ....... (DOC 01 ,be IUpportinr """,.he ..... <I.be foot"',. <"",uined ..... be .-.:adily 
"",Dd, whi<h •• k ... into c~ ... '_ wi,h &Dy oLbercondLtiono liLlLid",. ,be fonD or 
prOpOI'tionl <I.he footin,., will d ....... I" •• he u •• ma1 dimension. o(.he foundatlon. 
T he beams moy be CO"'''lCred ao.ubjcc.ed '0' "plfOn'll]oad ulCndllLj( over. por
.1 ..... of their up~ •• urfac: .. , tbe .entre 0( whkh ", ••• be « .. , ... of Icncoh 0( the 
."", and as bri .. ,. unifonDly Mlpported from below .broa,bou. ,LM;. ~b_ 

ULKlet ,,- ci .. u"' .......... . he ....... im ..... bend ....... OfLIen. will ...,..". ••• he «fI'''' of .b. boa. and, uti",. .be __ .Ioa fi •• " for .be nppe< tIer .... be okotth 
beJoow •• hiIt beDd;"" -... for ODe !><am wil be &I follow'l : 

lkndin¥ ... " ....... In Inch pow>do -1r (0 - It) 
In. which c and It ....... prastd In Inch .. ud W I,.h •• .".\ ,...I,h. la pounds on 
..... Itu. .... oboaJned by dl.idi..,. ,be .",11 Iof,d by .h. n"",her <I """"'- eom_iD¥ 
. he .ic. in q ..... dOD. 

T"'" fO<1lOula for.he t..L><I.iq _, io.be _ • .. ,hal for. *'" oI,he l ..... b 
Ie - hjlUpponed .. . b •• roh ODd unifootnly loaded wi.h ,be .ou.l wcIato. W,_ 
,Ito. ,be (II'Oper 01_ 0( beo.ms bendi .... coouiilercd, "",y be obtaiaed difoctly from 
• .,. .ables o( .. r. load. ""if<>nILiyd;s'ributed (orC .... brit, l .beam •• OD ""CO 76.0811 
lL.cluoivc, 0<" for ca ... in whkh ."" Len"". are .honer ,h.n thoH ,; •• n in thCH 
•• bles, 'he ,I> ..... ay be 0110"\.0.,.,.;1 from 'he c""Rielen" of o"""',I(.h <>r ,h. _,Ion 
... od .. i Fv.n In . lte . ables o(pro~. of 1.1tu. ..... "" .. I~ to I.'.') Incl .... ye. ,ak· 
la, care, how ....... o UIe .. '1>o th,.he diot&Dc. (c - h), for the ~ppert;"'. and 
. be ..,......pood;n! fip ... fOO" ..... 01 lIcrs.. 

An ... det ...... '" "I.b ..... oIbeo. ... mjttind ...... upon bendl ........... ed abatr •• ... ""."'i .... lion ohOald.loo be "",de oI.b. ca~i'y o(,h. beo. ... wcls.o rosist buck. 
Ia... Tb ...... y be d ..... by .ODoidcri..,. ,he web ... column of b.l,h. "'1".1 . 0 . be 
clea. dill.".., be .... ..,n.he fille •• and caLeula. ing.be .. f. load .hemOL" by .h ... 1e of 
tbe ,.bles of " .... ,.h (0< •••• 1 colu ... n. or 1l",II, on po,,,, 100 to 100. Ulina; 'he 
rroper ..r •• y fae.or. 

If ,be bu.m web 10 Wund LD"'ftW;;len ..... <>1"",,, ,.. ..... o;ak:ula,ed In ,blo man"" •• 
• bu.", ... itb. _b of CJ-'" 'bk ....... bould be ,,';cd un.U """ 10 ro..nd ,ba •• iII 
..... ,hi. mjUu-. .... nl &Dd.he coodiliooLo (0< bend",*": or i .... ;,.h. be...,..., .............. 
cal,;n """" ~ . o ..... be bea", wI,b.be ,binnet- w.b .11<1 ~ " witb lURi
d ....... pa ... on, fillin, bet",..", 'b ......... ftaqa, or .. ur.., ......... red.o .be ... eb '0 
• ." it in reo""n, ... column_ 
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29. CAMBRIA STEEL. 

TYPICAL DETAILS FOR STEEL COLUMNS. 
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CAMBRIA STEEL. • •• 
TYPlOAL DETAILS OF OOLUMN BASES AND 

PLATE GIRDERS. 
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300 CAMBRIA STEEL. II 
I~~--------~~--~---------II~ 

ALLOWABLE UNIT STRESSES AND LOADS 
IN ACCORDANCE WITH 

THE BUILDING LAWS OF VARIOUS CITIES. 

Allowable Unit Stresses for 
Steel and Iron. 

COMPRESSION: Rolled Steel. 
Rolled Steel . . • . . . . . . 
Cast " ••••..•.. 
Wrought Iron. • . . . . . . • . . . . 
Cast "( in Short Blocks) . . . . 
Steel Pins and Rivets (Bearing) . . . . 
W rought Iron Pins and Rivets (Bearing) 

TENSION: Rolled Steel 
Rolled Steel • 
Cast ..... 
Wrought Iron. . . • 
Cast H ••••• 

EXTREME FIBERSTRESS- BENDING 
Rolled Steel Beams . . • . . . . . . . 

" II Pins, Rivets and Bolts . . 
Riveted It Beams (N et Flange Section) 
Rolled Wrought Iron Beams. . . . . . 

II II U Pins, Rivets & Bolts 
Riveted it Beams (Net Flange 

Section) . •........... 
Cast Iron-Compression Side . . ... 

U II Tension ". • . . • . 
Compre.'~sion in Flanges of Built Beams, 

Steel .............. . 
Com..w-ession in Flanges of Built Beams, 

rought Iron. . . . . . . . . . . 
SHEAR : Steel Web Plates. 

Steel Web Plates . . . . . 
II Shop Rivets and Pins 

1I It "H 
It Field 

II Bolts. 
" 

Wrought Iron Web PI~t~s ..... . 
II H Shop Rivets and Pins. 

Cast Iron. 

Field It 

Bolts 

COLUMNS: Mild Steel 

Medium Steel. . . . . . . • . . . . • 

Wrought Iron. . . . . . . . . . ..• 

Cast Iron .........•..... 

New York. 1 ChiC8.~o· 1 Pbiladelria'l Boston. 
1902. 190 . 190 . 1902. 

Pounds per Square Inch'. 

16ROO 14500t 
1625011 

16000 8000 
12000 12500 
16000 17500 
20000 20000 18000 
15000 15000 15000 
16,qOO 15,o/Xl l 14500t 15000 

1621;011 
16000 
12000 12000 12500 12000 
3000 

16000 16000 16000 
20000 22500 22500 
14000 15000 
12000 12000 12000 
15000 18000 18000 

12000 10000 
16000 8000 
3000 2500 3750 2500 

12000 

10000 
9000 8750t 10000 
" 10000! 

10000 10000 8750 
" " 

100001 8000 8750 
100001 

7000 8750 
" 100001 

6000 7500 9000 
7500 7500 " " 
6000 
5500 
3000 

14500 

15 200-58~115 000* 1 + L' 12000* 
R 13500R' 

16250 
It It --V--

I 1+11000R, 
12500 

14000-80~ 12000* --L-'- 10000* 
R 1+--

15 OOOD' See Section 
L ~190fBo ... 

11300-30R: 10000f 1 +~ ton Build-
400D' mg Laws 

* Reduced by approved modem formula:. t Mild. II Medium. 
t Reduced by Gordon's formula. Reduced for eccentric loads. 
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CAMBRIA STEEL. 301 

ALLOWABLE UNIT STRESSES AND LOADS 
IN ACCORDANCE WITH 

THE BUILDING LAWS OF VARIOUS CITIES. 

Li ..... Loads for Floors i n D i1fer ent 
Classes of Buil ding s, E xclusi ... e 
of t h e Weigh t of t h e M ate ria l s 
o f Construction. 

New York. 
1902. 

r Chicago. jPhiladelPhiLl Boston. 
1902. 1902. 1902. 

Dwellings, Apartment House~ ... Hotels, 
Tenement Houses or Lodging Houses .. 

Office Buildings-First Floor. . . . . . . 
It U above First Floor. 

Schools or Places of Instruction 

Stables or Carriage Houses . . . . 

Buildings for Public Assembly 
II H Ordinary Stores, Light Manu-

facturing and Light Storage .... 
Stores for Heavy Materials, Warehouses 

and Factories . .. . . . . 
Roofs-Pitch less than 200 • • •• 

II .. more II 200, .•. 
Sidewalks . . . .. . .. 
Public Buildings, except Schools 

A llowable Un i t Stresses for M a
sonryand Build ing M a t e ria ls. 

COMPRESSION . 

Concrete (Portland) Cement, 1; Sand, 2; 
Stone, 4 . .. . ..• 

Concrete (Portland) Cement,l; Sand,2; 
Stone, 5 ..... .. ....... . . 

Concrete (Rosendale or equal) Cement, 1; 
Sand, 2; Stone,4. . . . . . . . 

Concrete (Rosendale or equal) Cement, 1; 
Sand, 2; Stone, 5 . . .. 

Rubble Stonework, Portland Cement Mortar 
If II Rosendale" H 

Lime and 
Lime Mortar . 

Brickwork in Portland Cement Mortar; 
Cement,1; Sand, 3 .. ..... . 

Brickwork in Rosendale, or equal, Cement 
Mortar; Cement, 1; Sand, 3 .. " . 

Brickwork in Lime and Cement Mortar; 
Cement, 1; Lime, 1; Sand, 6 . 

Brickwork in Lime !'.1ortar; Lime,!; Sand,4. 
Dimension Stones in Cement :Mortar . . • 

u " u ", Dressed 
Beds ..•......... 

Granites (according to Test) .• 
Greenwich Stone . . . . . . . 
Gneiss (New York City) .. 
L;mestone (according to Test) . 
:Marble ( " II II). 
Sandstone ( It II). 
Bluestone (North River) . 
Brick (Haverstraw, Flatwise) 
Slate ........ . 

Pounds Jl6r SqUAre lool 

60 40 70 
150 100 100 

75 1UO 100 
75 (io* 75 loot 
90 100 120 

120 100 120 

150 150 
50 25 30 
80 25 30 

800 

----

Pounds Jl6r Sqnare Inoh. 

230 

208 

125 

111 
140 
111 

'¥1 
70 

250 

208 

160 
111 

1000 to 2400 
1200 
1800 

700 to 2300 
600 to 1200 
400 to 1600 

2000 
300 

1000 

55 208 

139 
" 

111 
69% 

208 

167 

70 
111 

97 

*'Stables less than 500 Square Feet in Area. 
t "over 500 II II II II 

t Make proper allowance for Wind at 30 Ihs. per Square Foot Horizontal. 

50 
100 
100 
80 

150 

250 
25t 
25t 

150 --

J 



~~----------------------------------~ 
302 CAMBRIA STEEL. 

ALLOWABLE UNIT STRESSES AND LOADS 
IN ACCORDANCE WITH 

THE BUILDING LAWS OF VARIOUS CITIES. 

Allowa ble Unit Stresse s for 
Masonry. 

-------------------------
EXTREME FIBRE STRESS-BENDING 

Granite .•.••••.• 
Greenwich Stone .. . 
Gneiss (New York City) • 
Limestone ••..... 
Slate ..••.• • • .• 
Marble . . • ••• . • . 
Sandstone . . . . . • 
Bluestone-North R iver ...... . 
Concrete (Portland) Cement, 1; Sand, 

2; Stone,4 ." . . ... . 
Concrete (Portland) Cement,l; Sand, 

2; Ston:... 5 ... , . .. 
Concrete ( Kosendale or equal) Cement, 

1; Sand, 2; Stone, 4. . 
Concrete (Rosendale or equal ) Cement, 

1; Sand, 2; Stone,5 • . . •. . . 
Brick (Common) .. . • • • •.. 
Brickwork (in Cement) . . •• • • . 

New York. I Chicago. I Philadelphia. '1 
1902. 1902. 1902. 

180 
150 
150 
150 
400 
120 
100 
300 

30 

20 

16 

10 
50 
30 

Pounds per Square Inch. 

Boston. 
1902. 

_________________________ ------ -------·1----

Allowable Unit Stresse s for 
Tbnber. 

COMPRESSION: 

o~~, ':~~~S~~,in: . . . . 
Yellow Pine, with Grain . 

It It across H 

W hite " with 
U across II 

Spruce, with Grain 
It across II 

Locust, with It 

H across" 
H emlock, with It 

. j across Ii 
Chestnut, with it 

II across U 

TENSION: 

Yellow P ine 
White It 

Spruce . . 
Oak .. 
H emlock. 

900 
800 

1000 
600 
800 
400 
800 
400 

1200 
1000 
500 
500 
500 

1000 

1200 
800 
800 

1000 
600 

750 
91% 

500 
50 

350 
41% 

1800 

1250 

1000 

'250 
250 

150 

150 

ti 

1 



CAMBRI A STEEL. 303 

ALLOWABLE UNIT STRESSES AND LOADS 
IN ACCORDANOE WITH 

THE BUILDING LAWS OF VARIOUS qITIES . 

Allowable Unit St r eue.oJ fo r 
T imber. 

EXTREM E FIS ER STRESS-
BE NDING , 

V.ll_Pi ..... 
Wbi.. .. 
Sprue. 
Oak. 
1.0< ...... 
H.",lock • 
CI>ut~UI. ••• • 
\Vooden Co l u ... n~ o r P Olq, 

. 

..... t ... t. , ... 
\'otuIII:I lor ~twI I~ok. ,,. 

"" , .. ... "" 800 7r{1 UOO ,,.,, ,"" ... .. .. 
800 

"" '" '" ,,.,, 

-"·"'"<h"-'·""·"'C~""C"·C· ---I----'L"I"--~u-,[O+--
Yello ... Pin. (Long Leaf) 1000-18.15 U L' 

Wbi .. Pin •• Norway Pin.aodS,,",ce 800-15t 
Oak • 

Cbe,"'''' and n.mlock 

L 
OOO-li D 

%(lO)-1.5~) • 

,~, ., 

• X ..,D 
" . . 
" . 
" 
,. 

SHEAR : YellQ" Pi...,. witb Fiber. 70 '00 /~ '00 VeUow Pi".,acrou fiber. IiOO 
White " .. itb " 40 

" " acrooo " 2'iO 
Spruce .... i.h Fiber 60 

" ""ross" 820 

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

~~, wi.I\ " 100 "" "" ""toU " 600 
1.o<ust .. i,b " 100 

" """'.. .. 720 
H.mlock, wi,b .. 40 

" ""...,.. .. TIS 
CbeWlU'. .. " 100 

.. . 
·i,~ 

" .. 
• ~ _ Allowable Comp.u&GtI in Lbo. per Sq. I~cb &Dd~ _ Ra.io of Length 10 

Diameter in Inch ... 
Allowa ble Uo lt 8t .... 88e. for T i mbe r Colo m n t In Acoord a " "" w ith 

th" Bolldln&, La .... o f noato" aod C h icago. 

F or Po." with FI .. , End a. 

Tho Stresses riven in 'he foll"",ina: table, In whleb L _ Leogtb '" POI', 
n _ Leas. Diam .... of Poot. and S _ S ...... per Square Incb. 

L L 
ij 8 D 8 S 

-----I--~-~~7._+-~-+~~ o to 10 m 0'015 1001) 760 
10 " 35 IiOO 15 " 00 87S c.oo 
35 .. 45 Si5 00 " 40 7W 560 
45 .. 60 'X>O 40 " 4S 62.'i 470 

45 " 00 roo 875 
For information 1101 giVell In theM! ",bin, sec Compbe Building La .... 01 the 

Various Ci.ies. 



304 OA.MBRIA STEE L . 

EXPLANATION OF TABLES OF RIVETS 
AND PINS. 

Rlvetlt. 

In the design of riveted jointsthe tota l stress transmitted is 1I$sumed 
to be taken up by the rivets, no allowan~ being made {or the friction 
between the plates riveted together, and the manner of fai lure of the 
joint will be by shearing of the rivet or crushing of the plate. This 
assumes IhM the rules jiven on page 312 are followed and failure by 
tearing off the plale caused by the rivets being too near the edge is 
thus prevented. 

In the table of .. Shearing Value of R ivets and Bearing Value of 
Riveted P lates," pages 306 and 307, these values are given for all cus
tomary sizes and thickne5$ell corresponding to various usual allowable 
unit stresses. 

For any given size of rivet or thickness of plate to be used. an in· 
spection of the table will show at once if the bearing value of the plate 
or the shearing valne of the rivet is to govern the design and the 
amount of stress that can be transmitted by each r ivet. 

PIIlIj. 

I n designing pin-eonnected joints the points which govern the design 
are the bending moments produced in the pin by the bars or pl&tes 
connected, and the bearing value of the plates themselves. The be&r_ 
ing value in the Clse of eye.bars of proper proportions is sufficiently 
ample and need not be computed. Shear in pins need not ordinarily 
be considered, as the bending and bearing stresses usually determine 
the size. 

In the table of " Maximum Bending Moments on Pins," pages 308 
and 309, is given the allowable bending moments on pins of various 
diameters for the usual allowable fibre stresses. 

In the table of " Bearing Values of I'in I'lates for One-Inch Thick· 
ness of Plate," on page 313, is given the allowable bearing v&lues of 
plales against pins of various usual d i ~meters, eorresponding to the 
customary unit stresses ohMs tilaracter. 

If the bearing value nceeds the allowable limit in any given case 
pin-plates must be added. thus increasing tbe bearing value until it is 
reduced to a ufe limit as shown by t he tables. 



CAXBRIA STEEL. 8.' 
OONVENTIONAL SIGNS FOR RIVETING. 

SHOP. ".1.0. 

Cout,,,ullk bOlh Sid .. ud Chipp". 

,.11., ... d to *" hi,~ or eo...MI ......... 
...., .... 1 Chipped. 

1115'''1&. O\rn'DL 
(1" ..... " .... ) (N ... u ..... ) IIoTK s, .. ", 

00(;) 
@O(§) 
@O~ 

Thlo .,..1<;"" desl,....! by P. C. Osbon>, CE., hq fO< foo.u>d.uioo lite d.i>.,_1 
_ ... repn:M:nt a couDtenlok, llIe blackened drde; for. 6ddrlw.t ar>d Ibe diaconal 
ttroh 10 Indiu,e a IlaJ. ... Md h •• d. Th .. poIi,ioo olth .. c:rt>Ol, ",ilb ,"",poet ... ,Iu: 
drck (iDSide;, ou .. id .. or boch Ildea) . ilMliu"", Lbe louti .... of Ihe COIIIII: .... ink ""d 
...... \m1y the " .. mbet and posItioa oIlhe dbc~ .troIr. .. bodicrue Lbe hoii;h l aDd 
,.,. .. ioa of Ihe lIaueoed bcado. 

Aoy ...... bI ... ';..., of ficici , counl<; .. unk nd Ibttelled t.cad rlnu liable 10 occur 
_,. be re:od,ly inclic:ltcd by Ib" proper comblrwioa 01 abo .... ",IlL 
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'06 CAMBRIA STEEL. 

Inch. ---• liTo\' 

~ .11015 
X .1964 

" .3068 

" ~ 1 

..... • liTO\' 

" .11015 

" " " " 1 

..... • .. ~ 
" .11015 

" .1964 

" .3068 

" .4418 

" .6013 
1 .7864 

....... 
• RiTiL 

" .1106 

" .1964 

" .3068 

" .4418 

" .6013 
1 .786 4 
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308 CAMBRIA STEEL. 

MAXIMUM BENDING MOMENTS ON PINS WITH 
EXTREME FIBRE STRESSES 

VARVING FROM 15000 TO 25000 POUNDS PER SQUARE INCH. 

Diameter !rea of MOD:1ents in Inch-Pounds Cor Fibre 
stresses oC 

of Pin 

Pin in inSquar. 15000 1bs. 18000 Lb •• 20000 Lb •• 22 500 Lb •• 25000 Lbs. 
Inches. Inches. per 

SqU&l'6 Inch. 
per 

Square Inch. 
per per per 

Square Inch. Square Inch. Square Inoh. 
------

I .785 1470 1770 1960 2210 2450 

i~ 
.U94 2100 2520 2800 3150 3490 

1.227 2900 3450 3830 4310 4790 
1.485 3830 4590 5100 5740 6380 

~~ 
1.767 4970 5960 6630 7460 8280 
2.074 6320 7580 8430 9480 10530 
2.405 7890 9470 10520 11840 13150 

1~ 2.761 9710 11650 12940 14580 16180 

2 3.142 11780 14140 15710 17670 19630 

~ 
3.547 14130 16960 18840 21200 23550 

2~ 3.976 16770 20130 22J70 25160 27960 
4.430 19730 23670 26300 29590 32880 

~ 
4.909 23010 27610 30680 34510 38350 
5.412 26610 31960 85520 39960 44400 

2H 
5.940 30630 36750 40630 45940 51040 
6.492 34990 41990 46660 52{90 58320 

3 7.069 39730 47680 52970 59600 66220 
37,; 7.670 44940 53930 59920 67410 74900 

~~ 8.296 50550 60660 67400 75830 84250 
8.946 56610 67940 75480 84920 94350 

3~ 9.621 63140 75770 84180 94710 105230 
35 10.321 70150 84180 93530 105220 116910 

~H 11.045 77660 93190 103540 118490 129430 
11.793 85690 102820 114250 128f>30 142810 

4 12.566 94250 113100 125660 141370 157080 

4~ 13.384 103360 124040 137820 155040 172270 

!~ 14.186 113050 135660 150730 169570 138410 
15.033 123320 147930 164420 184930 205530 

4% 15.904 134190 161030 178920 201290 223650 

!~ 16.800 145690 174830 194250 218510 242810 
17.721 157820 189390 210430 236740 263040 

4~ 18.665 170580 204740 227490 255920 284360 

5 19.635 184080 220890 245440 276120 306800 

ill 
20.629 198230 237880 26{31O 297350 330390 

5~ 21.648 213090 255710 284120 319840 855160 
22.691 2<8680 274420 304910 343020 381130 

~ 
23.758 245010 294010 326680 367510 408350 
24.850 262100 314510 349460 393140 436380 

5H 
25.967 279960 33595~ 373280 419940 466600 
27.109 298620 358340 398160 447930 497700 
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CAMBRIA STEEL. 309 

MAXIMUM BENDING MOMENTS ON PINS WITH 
EXTREME FIBRE STRESSES 

VARYING FROM 15 000 TO 25000 POUNDS PER SQUARE INCH. 

Diameter Are. of lUorne nts i n Inch-Pounds Cor Fibre 
Stresse s o C 

of Pin 

Pin in in SqUAre 15000 Lb •. 18000 Lb •. 20 000 Lb •. 22 500 Lb •. 25000 Lbs. 
Inohes. Inches. per 

SqUAre Inah. 
per 

SqUAre Inoh. 
per 

Square Inoh. 
per 

Square Inoh. 
per 

SqUAre Inoh. 
- -

6 28.274 318090 381700 424120 477180 530140 

~ 
29.465 338380 406060 451160 507580 563970 

6~ 
30.680 359530 431430 479370 fo39290 599210 
31.919 381530 457840 508710 572300 635890 

~ 
33.183 404420 485400 539230 606630 674030 
34.472 428200 513840 570940 642300 713670 

6H 
35.78-5 452900 543480 603870 679350 754830 
37.122 478530 574240 638040 717800 797550 , 

7 38.485 505110 606130 673480 757660 841850 
7Yo 39.871 532650 639190 710210 798980 887760 

~ 41.282 561180 673420 748250 841780 935310 
42.718 590710 708860 787620 886070 984520 

~ 
44.179 621260 745510 828350 931890 1035440 
45.664 652850 783410 870460 979270 1083080 
47.173 685480 822580 913980 1028220 1142470 

7~ 48.707 719190 863030 958920 078780 1198650 

8 50.265 753980 904780 1005310 1130970 1256640 

m 51.849 789830 947860 1053170 1184820 1316470 
53.456 82H900 992280 1102530 1240350 1378170 
55.088 865050 1038070 1153410 129;590 1441750 

~ 56.740 904370 1085250 1205830 1356560 1507290 

8~ 58.426 944860 113&l3O 1259820 H17:19O 1574770 
60.132 986540 1183850 1315390 1479810 1644140 8y' 61.862 1029430 1235310 1372570 1544140 1715710 

9 63.617 1073540 12882.50 1431390 1610310 1789240 

m 
65.397 1118900 1342680 1491860 167P340 1864830 
67.201 1165510 1398610 1554010 1748270 1942520 
69.029 1213400 1456080 1617870 1820100 2022340 

m 70.882 1262590 1515110 1683450 1893880 2104310 
72.760 1313090 1575700 1750780 1969630 2188480 

9H 
74.662 1364910 1637900 1819830 2047370 2274850 
76.590 1418090 1701700 1890780 2127130 2363480 

10 78.540 1472620 1767150 1963500 

I 
2208930 2454370 

t~ 
82.516 15858-50 1903020 2114470 2378780 2643090 
86.590 1704740 2045690 2272990 25.'i7120 2841240 

1~ 90.763 1829400 2195320 2439250 2744150 3049060 

11 95.033 1960060 2352070 2613410 2910090 3266770 

11~ 99.402 2096760 2516110 2795680 3145140 3491600 
11. 103.869 1 2239670 2687610 2986230 3:159510 3732790 
12 113.098 2544690 3053630 3392920 3817040 1241150 

.-



"'0 CAM BRIA STEEL. 

RIVETS. 
TABLES OF AREAS IN SQUARE INCHES, TO BE DEDUCTED FROM 

RIVETEO PLATES OR SHAPES TO OBTAIN NET AREAS • ..... 
- Inche • • 

~*IC7~~7r7T~r7T7.~~~~~~~~ " " 
8~Z£ OF HOLE. 

r.-. ~ ,\ ~ n x .... _~JJ!. n ..!!. ~ tll~ In 
" .~06 .O>t .1» .11 .13 .14 .}J .17 .11' 1 ." ~23 .2:1 .'r/ /0. .1 .12 .14 .JII .1 "!! .?! _,!;'. .;J. .Jil.33 
". .1 .14 ,If; .tl' .21 .23 .;; ';< -;;: .8'1 .40 
.... Il .11 .16 .19 .22 .2:1 .'n .30 .83 .u .sa ,41 .« .46 

~ •",,' ., ." -'2 .- ~.' ." ... .. '!l ... .~' .~." .1 .21 .2:,:r. oM.89::i2 :~i :~4 . :M.oo 
.16 .20 .;] .'17 .81 . .39.48.~.M. • .~.&6 
.17 .21 ._ .so.if, .-is •• 7 __. . .&1 .u; .\"3 

~ 
.19 .23 .28 .33 .88.. ..7 .~ 11 AI .6fI .7 .7!>.8O 
.20 .2:i ~oo .36 .41 :~ .~~ .~ .~! .66 .71 ~7 .&1.86 -;;..ZI .31 M •• .~ .~ .~ .71.77 .86 .\13 
._ .29. .41 .47 .M .~ .1>1 .7 ,7 .82. .N 1.00 

l,~ ~."" :: ~ :~ :: r ::1 :~ ~ :~ :r !:; t~U~ 
~ ~ .M .42 .• .&5 .43 :7ii .77 ~ .~ .116 1.(6 1.131 '.ro 

''\ .80 .37 .~ .6Z .61' .67 .74 .~z .... .... 1.~ 1.11 1.11' 1.26 

!~ 
l~ 

.S> :~ ." ~ := :~ ." " .~ .... 11'; W u' .... .83 :~ I '.~. :67 .60 .H ,$2 .~ .Il>! I.OJ' U ).23 1." UW 

.84 .43~. .69.77!? '!:: 108 1.1 ~.~ ~.~ 1.3111.46 

.3$ .~ .M. .~ .81 .~ .!IIl 1.08 1.17 1_ 1._ L44 1.63 

l~ E , ." 
'R~ .~ , ." 1 .47 

~t ::0 

.• 7 .M .66 .76 ,:t' .94 I.m 1.18 1.22 U I UI 1.1iD 1.69 
.41 .68 .6 .78:91 1&98 1.1)1 1.17 t·~Z7 1.31 1.46 1.68 1.66 
.61 .61 .il .m .f! I. 1.I:l 1.22 t. I.4

m

2 1M 1 t!3 l.a 
.:.3 .63 .74 .&f .If> I. 1.1 ).~ I. 1 .• 7 1'~ 1.11, 1.79 

..-, .66 .!! .118 .118 1.09 !.~ 1.31 1.42 U3 Ulo 1.76 1.86 
A7 .68 .!~ .91 1(rJ 1.1$ !_:-;:: I. 1..7, 1. I,. t.8& U3 
.&8 .7 .82 .!H. l.M 1.17 1.29 UI t.&! I .M 1.7 1.88, 1.99 
.61 .71 .~ ,il7 1.09 1.21 1.88 l • .r. 1.67, 1.70 l.82 I .N 2.06 
.118 ,.6 .N! 1.00 1.13 1.20'> 1.88) 1.63 1.76 1.88 2.00 2.13 

MAXIMUM SIZ E] OF RIVETS rn BEAMS, 
CHANNELS AND ANGLES. 

I.IUII. cun.La. UGLU . 

... "'''I ........ ''I ..... r.''-.;, .. ,.;pll L "·I'I'IiPL au. la'tIo 1Iia~ 1:r:..IIo~" 
of ,.. of of I'" of !t....~_I!,.. of of of " of 

.... POol. 11 .. 1 .... root. II"" l'i:':':"'hII. 11 .... !:;. Ii .... =- ..... 
1 .... ~:1t '-111~"""~ ""':~:.~ -I ~~ .... I '!ill 

12.2& 18 60.0 6 1.0 I~ 'J<' 
71,U 2065.0 711.76 1 "1 
1\ 16.00 20 SO.O I Il.~ 1 ~~ I 
1121.0 U80.01 1118.26 1.6 I 

102M 115.1) 2 e I 
Iii au 121 ~~ 2~ 7 1 
121 ~o.o .. 15 83.0 .. 2f1 .. 

'. 
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RIVETS. 
TABLES OF AREAS IN SOUARE INCHES.\. TO BE DEDUCTEO FROM 

RIVETED P\..ATES OR SHAPES TO uBTAI,. NET AREAS. 

SIZE OF HOI.E. 
IDehe •• 

RIVET SPAOING. 
ALL OIMENSIONS IN INCHE8, .. l a .. Ifui. .. PiIdt. 1w. .. PiIe). DiIWIoo frIIII ..... ." PiooI ~ 

• .IIDO of ........ Ont. "lint 1010. . ~ ."'" c...-;", 
CMnllIIDiI GIN' .. ..... I .... '"" 

I ~ ' 2K " l~ lS • • :" • • • , 
For General Rule. for RIm 8~n. _ DeJ:t paee, 



... OAMBRIA. 8TEEL . 

GENERAL RULES FOR RIVET SPAomG FOR 
BRIDGE AND STRUOTURAL WORK. 

The pitch or discance from centt!" to center of r;ycU lbovld not be 

less than 8 diameters of the rivet. In bridge work the pitch should 

not e:r.oeed 6 inches or 16 limes the Ihiclm~ of the thinnest outside 

plates e~c:ept in .pedal calleS her<:&ftc r noted. In the Danp of beam. 

and ginlers where platt. more than 12 incbet wide arc uted, an ntra 

line or rints ",ilb II. pilch not grealer than II inches .boIIld be d.i .. tn 

alollg each edce to draw Ihe plates together. 

At the flKis of eompuuioll ~mben the pilch .houid not ute«!. " 

diamelcl"l of the rivet for I. length equal 10 twioe Ihe width or diameter 

of the member. 

In the Banges of girden and chords carrying Boors, the pitch .boliid 

not exceed " inches. 

For plates in C(lmpru&ioD Ibe pitch in tbe diff'Ction of the line of 

stress .hould not el<ceed 16 times the thickness or the plate , and the 

pitch in I. di~ction at right anglet to Ihe line of stress should not e;.:. 

eeed 3! timn the thic:kness, ucept (or ClOver p lates of top ebotdl ,,",I 

end JIO'IS in which the piteh should not el<ceed 40 time. theirthielcneu. 

The distance be tween the edge of an1 pieee and the eenter of the 

rivet hole Ihould not be Ie" than If incbn (or f inch and i inch riveb 

except in ban leu than 21 inehn wide; wben practicable it .bollLd, 

for aUlius, be at lust! diamelenof Ihe ri"el and should not uceed 8 

limn the thickness of the plale. 

Minimum spacing is generally used in pin plattl, at end. of columns, 

girdcn, etc. , etc. 

In figuring clearance of ri"eiS for special cues, allo .... inch in addi. 

lion to dia.meler or head. 



OAMBRIA.. STEEL. .,. 
BEARING VALUES OF PIN PLATES. 

FOR ON E IN CH THICKNESS OF PLATE. 

Jleari", YIIlue _ 01. _ or Pm X I" X S~ per Square 11Id>. 

.... .- tori. 
'01 ... 1 . .. ...... .. 
'I: -, .... ,..- r. .. 

,~ m .. , .... ."'" III ".a. 187ro ",., ..... ..., 
"''' 

i~ 
1.:67 , ... .", ... """ "... 
2.074 ""'" 21\1010 ,,,,, ,.". , ... 21000 """ "'" moo 
2.761 ""'"' "", ,,,,, ..... , 3.H2 """ T.'" """ ."., 

*ii 8.&17 """ "'" ".., "'" . , 8r.6 """ 
.,.., ",oo .... 

'"' .... """ .... .... .,," 
lli .... "'" ",oo nooo .... 

60412 " ... s.""'o """ "'" .. '" "Ol "" " 412',0 ..,,' ~~ un .... .. " .,," "'" , ,."" ..,. ..... .... " ... 
'~ ,.'" "',., .... .... .... ,. .,,, ..,. 

"'"' .m, 1012:\0 
~ .... ..... "'" .... " .... 
m 

g.421 ."., """ ..", , .... 
10.112 """ -.... """' IH16 .... - .... , .... 
1I.7i "'"' "''' .. ", mooo 

• 12.~7 ..,., ..... ,,.,. 
:~ " .. .... ..... " ... H.l'l .... "'" , .... 

ll.OO """ .... ..... 
E:UMPLL_The olTeSl ip .he elld. -' 0/. brld&<: 10 250000 pouw _lid lhe 

dlalnder ~f the pin ill ~,n. Rcqul. td .he local <hiobe .. or 'IW pin pLoteo lOr • 
bca.-lnl .. Iue of I~OOO pounds pc. Jquare inch. 

Fr(I'" <he hhk the bean ... walue or • ~ pin in • I" plat. b 16000 pou"'" 
uni. ...... 10 8' B80 _...s.. ThcrdOR ICb.I lhioc~ or _tal. .... 1Iind, II 

"" .. SISIIO - Z. 'Xi" • 
Tb ..... arcol commen:W t1.e would u.-r_ be IX" on each oJde, bKludlllll 'ftb 

and aecaury rei .. r.....,;'" plata. 



314 OAMBRIA STEEL. 

DIMENSIONS OF BOLTS AND NUTS. 
FIt ANJ(L1N' I NSTITUT1!: STANDARD. 

1k>1l8 anti Tl' ...... ds. Rough Nu~ .. nd He,ulA. 

--
~ ! 

, 1 'f • • ~ j • !J • :i. 'J 11 11 V 
, • l , ,- i 
J 

• 
J 1 • !l J J • " lJ J • ! • 

- - ... ' -- -- - -- - - -,& ,& ,~ lIoi·rll. ",& ,~ ,~ ,& .... ,~ 
- - - - --- - --

j 20 .'96 .0062 .04' .'" ! .ro7 
"7 ; I \' 19 .• " .007' .m .,.. 

11 

.84' mr l 16 .". .0079 .110 .,., .m 
r " .3« .0099 .'so .093 1.105 

13 .'00 .... .'96 .\26 I.'" '" r i f " .. " .OID( .24' .'" 1.370 
1.119 f II .007 . 0113 . .., ... 

l~ 
, .... 1.227 t 

10 .620 .0125 .... .... 1.768 1.f48 , .73' ,01,(0 . 0" .420 '03 • 1.660 I , , .937 .0156 .795 .650 .'" 1.87' , ! 
'; 7 ... , .0180 .m .,.. ' /I .'" 2.093 It 

il 
7 1.066 .0180 1.227 .89' • .829 2.309 t 1 , \.160 .0210 I. ... 1.057 :1' .'" -rh 
6 I.'" .0210 1.767 I. ... 8.859. 2.7-42 1 It. 
6j 1.389 . ..,., z.o74 t.lilli ~ 

.... 2.959 1 Ie 
6 1.4.90 .O26<l MOO 1.7« '889 3.176 1 t 
6 1.616 .O26<l 2.761 2.048 

H' 
4.IM 3.89'2 1 t 1 

2 . 

11 
1.712 ..... 8.t42 '.302 '.W .... ~' 

~ 
1.962 ..... .. " ..'" ",950 4.042 I 

• .'75 ,03t!) •. .,. 3.715 .. 80 4.'76 n t i 
'; • 2.425 .0311) 5.940 4.619 :l 6.011 4.9111 2 • it "" .",7 7 .... 6.428 "" 5.841 3 2t 
U 

.,,, ."'7 .... 6.510 6 7.071 5.77" 8t 2 .,00 ..... 9.621 7 .... 

ij 
7." 9207. W , 3.317 .0410 11.(\46 '84' .,32 6.64.0 3f 2 

• , .. 67 .0410 ,,, .. '.093 .. " 7.fJ/3. '1' 
!l 11 .798 .G496 a.l88 11.829 9.193 7.666'1 • ..... .04" 15.904 12.743 •. ". 

7.939' 3f' '1 

~ 
'.255 .04" 17.721 14J!20 .. '" &87:2 4J 8 

6 4.480 .0500 19.685 15.768 .. ". &~ 5 8 f 

~I 
•. m .0500 21.648 17.572 , 11.814 9.238 iiI 4 ..... .002' "'" 19.267 " 11.8« 9.671 Ii 4(f 

6; 5.203 .002' 26.967 21.262 II 12.375 10.11}( I; 4 
6 5.428 .- "'74 23.008 , ... 10.587 6 4{, 



C.a..M:BRIA STEEL. 

RULES F OR PROPORTIONS OF BOLTS AND 

NUTS. 

FIlANKLIM bSTITUTK STANOAIlD. 

The dimensions of nuts and bolts Ilre determined by the following 

ru les. .bicb apply to both square ;.nd heugon. 

Short diameter of rougb nut = 1* X diameter of bolt + * in. 

ShoTt diameter of finished nut = Ii X diameter of bolt + n in. 

Tbickness of rough nut = diameter of bolt. 

Thickneu of finished nut = diameter of bolt - n in. 

Short diameter of rough head = 1+ X diameter of bolt + • in. 

Short diameter of finished head = It X diameter of bolt + h in. 

Thickneu of ro\lgh bead = + of sbort diameter of head. 

Thickness of finished bead = diameter of bolt - n in. 

In 18M. a committee of tbe Fl"lInklin Institute recommended the 

Ilbove .)"5I.em of IoCTew threadl and bollS which was de .. i$COl by Mr. 

William Sellen, of Philadelphia. This s)"stem as rar as it relat~ to 

ICrew threads i. generally uJCd in the United States, but the propor· 

tions of bolt heads and nUbue DOt adhered to bceau>c the ,iUl of bar 

required to ITIIlke the nuts are .pedal and extra work is nC(:e~ary to 

make the bolt he. SiZC$ of nuts and bolt heads in accordance witb 

the lo'a,.,.jtJtl,.,.r,.,' Sla,.dari/are given on followine: p&iCI. NOlI. 821, 

m all(!. 323. 



31. OAMBRIA STEEL. 

WEIGHTS OF 100 MAOHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON NUTS. 

Length ~ftd. ~ Hud to pOint.~' ~~~§~~~~~;;~~~;:: 

, 

, .... 
l~ 
1 

~ 
l 

~ 
• lX 
'X , 
r-
' X 
8 
8X , 
'X 
" l OX" 

" ,,~ 
" 12){ 

" '" " "X 
" "" " W~ 
"X 
" "" " "" ., 
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WEIGHTS OF 100 MAOHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON NUTS. ,. fRANKLIN INSTITUTE STANDARD SIZES. 

&0 .. - I cubk foot Ito. _ oj.IJO pouodl. 

Lug'" ~"d •• H .. II t~ Point. 
Dhulle ler or Dolt .. III 11Iches. 

, .. I r.k 1 11 11 1/ ' 1 . - --- --
lij ~, .. ,~ '" '" .. ". 

67.6 ... , HO '" 
., " . .. • · ro., , ... '" ' Ol ~, '" '" 

~ '" 107.7 '00 .. '" '" ". " 111 . 10. '" n, oro '" n, llll.l lO ' '" '" '" 'M 
• "-, '>1. '" '" ~. ~. ... 
~ 

... , 121.4 on ,.. .. ... '" ." .,., ". "" .. '" ... "' . . .". ... '" '" .. ... , ... " .. .. , '" '" '" '" :" IOU 1t5.S ... '" ~, '" "" .m. 1[,3.6 '" '" ... .., 00. 
,~ U. 162.0, ". '" ~, ~;~ .. , 110.7 170.) '" ""' ... '" ." 
:>< u •. 1~7 ~, .... '" ." '" ,,'- 187.0 "" ... '" '" .. 
'" .... 100.4 .. ... '" "" '" • .~, ... , n. 00 ' '" 577 '" :" ... , 212.1 "" ~, '" '" "" ill · 1M.[, m.' ,.. 

"" 
,,. ". '"' ." .... , 228.8 .. <0, M' .., 

'" " .". 237.1 ." .., 
"" '" "" 

~ "" I n 215. l30 ... '" ... ... 
u · ..... ,.. . N' '" M< ". 8M 
Ill,{ W., "'" '" '" ... '-" .., 
u ... m. .. on ... 742 .. 
I~~ 

~ '" '" ... m '" '" " ro. w , .. '" '" '" u~ ... '" .. ~. ... '" " · 217.11 ... "" '" '" '" ... 11\.0 ~I. ~~ '" ". "" '" "'" " · "". m., ,," '" 
,. 

'" ..., .. " "' . ",. '" .. 717 .. .on .. - 2/,2.4 ..,. "" '" '" '" 1101 

l~ "'- .... , '" ... '" m u» 
- "'-, "'. on '" ". '" "'" 17X ... ..", '" '" '" '" lIi5 

" - "". 370.7 '" '" .. .. "" III!" m. m.l .. '" 
.., 

1010 on, 
" · ,,., ..,., .18 '" '" ,reo "" .. ~ "., .. '" 'N '" "'" .m >1 _ 29i.f> .... &- .. '" "rn "" ODe loeh In IlIIIkth OII00BOltil. 1%.21 " 16.10 ffil $.I.OP . 

~ ii09 
To - otuln W:!,\h~lh} 
~uarcNutllper OO:Add~_ 

US ." '" IS, 7'J "-" ~.42 81.42 

WelJ!blol one lIeugon Not. .' 00 .:!l>'J .417 >N .m 1.0] ,-'" 
Welcht or (JIle He:ucoo UC&d. '" _~7_1.61 8_ .&16 . .., "". Ul1 
Wdsfhl 01 one Square Niii . . ."" .3{Jl 1>15 --:m .,.,--

~:=-
l.6H 

We\gbIOrOlleSqIl&ftlUMd . .,,, .412 .:.06 -"" 1.111 " .. 
All wc;,h .. ..., appronlll .•• c. 



". OAMBRIA STEEL. 

WEIGHTS OF 100 MACHINE BOLTS WITH 
SQUARE HEADS AND NUTS. 

WROUGHT IRON. 

MANUFACTURERS' STANDARD SIZES. 
Buill _ Ho.:;,pes 81: To ... ....,od'. Lb •• 

Luglh und,~ Hud I 
to Poinl. .... 

, 
'" , 
'J< , , 
" n 

I~ 

" 
H 

" 
" " 
" , .. 
~ 
21 

Dla1uetcr of" DOlt 10 Ilichell. 

I" !:,I I" ~: ,1 ~. I :; -:-.0 ~.O 
H I 7.Z, U.s 16.6 22.4 29.0 89.9 6lU 
M 8.21 1:2.9

1 
IS.1i 2M 82.2 4U 69.0 "'I 9.3 14'~ ~.Ii 27.8 SIi.4 48.S 71i.2 

6.9 lOA ' 1$.1 2!6 9O.6 98.7 6:2. 81.4 

7.6 l u i 17.7 21.7 83;4 4:2.0 66.7 87.6 

:.: :~6~ ::~I :: :~ :: ::: 1: 
9.7 14.8 ::2.2 SI.O 418 ::'1.9 69.2 106.I 

lOA 15. Zl 7 33.1 4t.61 M.i ;at 11:2.2 
ILl 17. ~~ s.;Z 47.4 ~M 776 118.3 

g:~, lt~ , ~~! ~:~ . ~:i . :a :t~ : :t 
13.2 20.3' 2\1.71 4U M.A1 68.::' QO.O 136.6 
1M Z!.::" 33.1 ':;.7 ' 61.~ · 75.~ 96.0 HS.8 

.1. 3G.1i 49.9 67.0 81.9 106.3 161.0 
41).0 . IiU 72.6 88.7 114. 1;"3.2 

'I 

43.S' 56.3 78.0 96 . .!> 122.. ISU 
47.0 8U, &3..5 102.3 131.2 196.~ 

89.0 109.1 139. 208..8 
9-1.5

1 
lI6. 118.0 221.0 

.. l~O~ :~g :~: m:~ 
.. HI. 137. 173.5 267.6 

•. lUl..!> 1UO 11:1:2.0 21;9.8 

I·, ... , .' ,,:~, '.1' l~o ;; ;; 
• . . :.133.0 8(2.0 





320 CAMBRIA. STEEL. 

WEIGHTS OF 100 ROUND-HEADED RIVETS OR 
ROUND·HEADE D BOLTS WITHOUT NUTS. 

WRO UGHT IRON . 

Baoil-I cubic (00< I ron _ 4!KJ pound •• 

LUll" ~adu H .. d to Point. 
Dloi llel er of' Rivet t .. IlIche~. 

, .... I I I I I 1 11 
------------, .., . , ,., ~., ". "-. 71.3 

i~ 
.. , 10.7 18.1 ~., 41.8 .M 78.2 .. , '" "" 81.3 '" m. 6.'i.l ,., '" "" 3-1.4 '" .. ." , ,., , .. ~. " .. .'" 71.4 ... 

~ 
.. 16.2 ~. 40.6 ,M '" "'" ... 17.1' • .. , 43.6 '" '" ]]2.7 

10.1 IS.9 .... ~6.7 .. , 00.' 119.8 

, 10.8 '" '" 49.11 ,. 
'" , .... 

~ 
11.6 21.G "" "., ,.., 101.6 13U .' 12..1 "'" " .. " .. 7!!.9 101.1 110.3 

• 13.1 24.3 .... ~, ... , 11'2.6 117.2 

, 13.9 :25.7 4U m.' " .. WI.O I "l l 

:~ 
H.T "., '" 65.1 91.4 ,n, 161.0 
1M 'M " .. ~, ". ,,., 1/Ji.9 

• • 16.2 ". 47.~ 7\.2 00.' "' .. 171.8 

• 17.0 31.2 00.' 71.3 10-1.0 189.8 181.7 

r~ 
11.7 " .• "-, n., , .. , ''''. 1111'.6 

'" '" M. .... 112.S "., '''' 19,5 " .. ... "' .. 1l6.6 106.2 :lr.lS 

• '" a.. .... ." 120.7 161.6 "'" 
~ 

.... 'M ." ... 121.S 167.1 21{\,3 
21.6 '" '" '" I:!'). ,no Ul.2 

" "" .. , "., ". 1:13.2 178. "U , ~ .. 42.\ ". "'. 137.4 l it!..:> "'., 
7Y. ro. 43A 6\1.2 lOt. H l.6 ... , 213.9 

i~ 21.6 4Vj 71.1 ."" 145.7 19U 2,'",(1.8 "., .. , "" ]08.0 149. 9 "'" 257.7 , "., 41.5 75.6 111.1 15.J.\ "., "' .. 
"' "., "''' ';9.9 117.2 " .. , 216. 27M 

• 29.2 "" M.' lZH 17(1.$ '"., "''' '" ... "., ... 129.1\ 1 i9. t "" . •• co 

<0 ". .. , '" l M.6 181.5 "" 319.8 
<oX '" 6l.2 00. 141.8 "" !lW.8 "" .. 
H '" ro., 101.2 H7.9 "". 270.7 3-IH 
HX " .. "" 100.4 J51.1 212.5 281.6 3(;1.2 .. ... , w .• 109.7 160.2 ,~. :!'J.!.5 375.0 

---------- - -
One luch InlengthoflOO Rh·eta ..... 5.45 U2 12.27 16..i\l 21.82 27.61 

Weight or 100 1Il\-ct IJ coods . 1.78 .. '" 9.0):; . 16..12 21.29 31.77 47.67 



CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF BOLT HEADS. 

..... 
MANUFACTURERS' STANDARD SIZES. 

BASIs-HooPits & TOWNS£SO'S LIST . 

" IIMrI t-c I~I ·aicU IIIwt I t-c ruck-. ·aic~1 
.... L ~. -.-. ,." .......... ___ ,..1111. 

I 

" 
/ 
,,< 

I 
h 
/ 
I 
I 

1 

11 
11 
11 
1/ 

1/ 

11 
11 , 

iT .619 h 
! .m I 
it ,8(0 If 

tl .m I 
! 1.061 -h 
H 1.193 ~ 

II 1.'" l! 
I, U91 t 
III 1.856 ! 
Ii 2.122 i-
Ii 2..298 I 

I! 2.475 II 
2, 3.006 1 t 
f} 8.359 I. 

21 3.536 I ~ 

'I &8,' 11 
3 un Ii 

3* 4.420 II 

1.0 -h 
1.7 i 
.. II 
•. , H 
as I 
•. , n 

13.0 H 
22.0 I; 

34.8 Ih 

& .. 7 I~ 

73.3 It 

56.7 Ii 
166.8 2 

21M 2i 

200.8 2! 

341.3 2} 

~.4 3 

~fi 3, 

-'" h >,. I 
.686 1'1 
.m I 
. 866 II 

.974 I 
1."" l! 
1.299 I 
1.516 ! 
1.733 i 
1.871 I 

%.O!I Ii 

2.309 It 

2.743 Ii 

2.888 It 

s.t76 I, 

8.464 Ii 

3.610 2 

., 
1.5 .. ... 
5.9 

&, 
11.2 

19.0 

33.1 

47.4 

63.. ... , 
132.' 
20:1.5 

244.4 

31" " .. , 
469.9 
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, .. CAMBRIA STEEL. 

WEIGHTS A ND DIMENSIONS OF HEXAGON 
NUTS. 

MANUFACTURERS' STAN DARD StZES. 

BASIs-H oop£s & T OWNSENO'S LIST. 

1- Plain. Cupped . ..... 
• ... "'" --I ~ ~. J>laMw 

k 'Wlickl 
.~ .. y.,U 'u" ... , ..... 

,.. tot. III too. ..,,, 
u ll». 

---------

-=:J'" ,- ..... I",k .. , .... , .... ...... ...... 
------------ '-- 1 

I I .578 

~ ~ 
1., 7800 1., 8500 

t, I 
.m ,., .... " "" .,.. U , "" '.0 '''0 

r 
1.011 f' 7.0 1"0 as "" 1.011 7.5 I'" ., 1«0 

I LtM ~ i'< ,., tOlD 9.' I'" 
I 1.11)5 I' to.8 930 10.!l '" 

11 

1.299 IS.7 71!0 \2.5 .. 
1.'" 

* 
15.9 '" 11i.2 '" 1.'" 17.9 oro 17.0 088 

1.444 19.1) 514 1&5 '" 1.4U 86.0 "5 21.7 . ., 
1. ... 22.2 ... ".6 ... 

U 
1.088 ".6 '" , ... '" 1.088 00.8 '" "" '" 1.783 .... "" ,." SlO 

if 
1.783 40.0 !SO 8'1.6 '" 1.783 8'1.7 '" 86.8 '" 1.783 I ".9 '" 43.5 280 a 1.87/ t ... , 221 ".6 '" 1.87/ I I 50.' 197 -47.6 ,to 

I Ij .021 I '" '" .. , 186 
I I, <0" 

II 
63.7 "7 59.5 186 

il 
• ."" I ~ 100.0 100 00.' 110 

~ .. " IS" 72 I"" " ... I t. 185.2 54 1611.5 " ~ 8.176 It. , .. , " 222.. .. .. " Ii'< "'" 80 003.0 33 

II 3.'" 

m 
,08., 

"" 8'1'" 27 
4.043 • 493.8 ::II 459.8 211 , 

" 4.043 • ..,., .... 5 Il2 , 
" 4.043 'I 512.8 191 ..,., 

'" 

, 



1. 

CAMBR I A STEEL. ... 
WEIGHTS A ND D IMENSIONS OF SQUARE 

NUTS. 
MANUFACTUR ERS' STANDARD SIZES. 

BASIs-HooPES & TOWNS.!'!P', LIST. 

Pial ... .., .... 1"":-
'~~I:k 

,::::-11 .... 

I I 
/0 I 
/ I 
i. I 
I I 
I , 
" 'I 
I 'I 
I 'I , 

'I • 
I ,/ 
I ' I 
I 'I 
I ' I 
I 'I , ,/ , , 
'I 

, 
'I " 'I " ,/ 'I 
'/ 'I 
'I , 
'I '/ 
'I '1 
'I 'I 

, ... 
.,., .... 

1.(181 

''''' .. 231 

, t..f,l.f. 
1.69 
1.69\ 
1.768 
1.768 ..... .... .... . '" 2.475 .. " .... 

"tlckl 'g* ,., .. ... 
i-I ..... -- ---

I i. u "'" I. /0 .. "" . I II ••• "00 

" II 1.' "", 
I " 

., 1120 
I -t. 11.9 ... 
" I ... "" I I. t7.S '" I I. "' .. .. , 
I " "' .• ... 
I " 31.7 ." 
I " 41.0 ... 
I /I ... '" I n "-, '01 
I II &1.8 ". , I 1"' ,<I , I "., "" 'I tI 102.0 .. 
'I II 185.1 ,. 
'I '" 156.3 " 'I '" ,,"' " 'I '" ""' .• .. 
" ' /0 St7,li "I 
' I '" .... , .. 
'I '/0 ,,6.8 18 
'I 'II ... , " 

--
Cupped . 

ytl(U .-* 
,..!lID . ... --- ....... 

~I "'" !.5 .tOOl! 
.f..! 2380 

•• ,,,. .. "" 10.8 ... 
1403 100 
16.1 '" 21.1 '" , ... .00 " .• ... 
31.' m 
41.7 ". ... .. "., 18. ... , 15. ., .• "' ".3 ' 00 

123.5 81 ,42., 70 
17/) .• " ""., .. 
285.1 " 400.0 " 500.. .. 
"' .• 16 , • 

.... 
3.182 
S.I82 
'.036 .... 
.f.,243 
U91 ..... 
5." 
6.657 , 

'II SHU "I I "' .• "I 



324 CAMBRIA STEEL. 

UPSET SCREW ENDS FOR ROUND BARS. 

...... ...... ":f' 
h_.r ., "" " "" .~ .. ... ~ "" 

lreo AI loot . , 
" 

., .... ... ... " ... .. ' ..... .. ,. " ..... "'" , . o...lbt ... ..... ,., ... ... ''''' " "" ---- . ... A U G ,.- ".1 ... , ..... , ..... ..... ---_. 
pWc. ... ...... ...... -- --

I .196 

J !1 
.302 10 .668 61 " i: .24' .302 10 .845 ~ 'I 

"'I .420 9 1.().I3 :r1 
.:r11 ' 1 .550 8 1.262 61 " 

II 
.4A2' I ' ! .550 8 1.502 '1 2.\ 
>1' Ii U 

.694 7 1.763 51 .. 
.601 .89' 7 2.044 l! ., 

li .6" .89' 7 ~3" " I .785 

If 
5 1.057 6 2.00 it 3S :r .887 5 1.057 6 3.014 19 

.994 , 1.295 6 •. '" " I ... 1.108 5 1.295 6 3.766 'j 17 

II 1.887 Ii 

II 
1.515 51 4.173 '1 " :1' 1.353

1 

U 
1.744- 5 '.600 , 

" 1.485
1 

I.U4 5 5.049 • 18 I,>, 1.623 2.MS , 5.518 .j 26 

II 1.767 2 5! 2.302 '1 6008 6f 30 

:t 1.918 2 'I 2302 '! 6.520 'I 20 
2.07' 'I ij '.550 !! 7.051 5 26 

I I 2.2:r1 2t 2''''1 7.601 'I 18 

Ht 
2.405 

il U 3.023 !! W8 'j 26 
2580 3.023 <7" • 17 
2.761 6 3.419 ' 1 9.388 '1 " III 2.948 6 3.715, • 10.020 5 26 

Length 01 Upsd Ends _bove ..". beal adapted {or os< wjlb Turnbucklu of 
.tandard length,';" in<;h •• b<:tw •• n heads," .!.own on page 330, and ... ;,hCle"'ou 
010011''' on page 832. kngth. 0( U~ End. for ~ wi,h ordillUY Rillh, and Left 
Nuts, . hown "" page 331, may be "". inch 0100" « ,loa" .bove. 



CAMBRIA STEEL . " . 
UPSET SOREW ENDS FOR ROUND BARS. 

.- ..... ~ .....,. _., . , '"' " '"' "~ ~ . i:eo II I.0oI 

" .. '0" ...... 
k . ... " ..... ''''' ... 01 ...... '". ,- Onr III" "'. ...... per 1 •• 10. "'. ."" ,I W, ---- or au. 
A n G 

~ SIt. iii: ... ~ - iii. 1 .. ..... - , .. Ou.L -- -----

• 8.14t ' I • 3.715 • 10.68 :1 18 

h" "41 if 51 4.1M • IU " 8.547 ' 1 4.1M • I'. • 11 
' h 8.758 'I 40619 , 1'78 ' 1 23 

' I 3.976 ;1 ' 1 5.108 , 13.52 
11 

28 

ii' ' .200 51 5.1 08 • 14028 " 4.430 , 
' 1 5'~ 

31 15.07 :1 23 

"" •. '" 'I 51 5.951 31 15.86 28 

'I .... 
II U 

5.957 'I 16.69 :1 '1 
~(l 6.157 6.510 II 17.53 " 6.412 6.510 1&40 ' I 2Il 
'II 5.673 1 7JJf!/ 31 19.29 5 " 
It I 

5.11-10 

II 
1 1.087 ' I 2Il.2Il a " 6.213 1 7.548 II 21.12 " 

6.
492

1 il 8.171 22.07 11 " , I 5.m 8.111 ' I 23.04 " , 1.069 !l it 
&641 , 24.08 5 '" 

U 
7.670 9.305 , .... 

!I " .'" • 11 9993

1 

8 .. 2Il ,. 
8.94.61 

' I 1j 10.706 , 30." 2Il 

31 9.621 1 .' 8 11.329 

n 
32.71 'I 18 

' j 10.3:21 <l 8 12.743 ".09 51 " II t l.CU5 ' I :1 13.5« 81.56 51 " 11.793
1 ' j 14·""1 40.10 5 '1 

• 12.566 5 81 15.763 ' I 42.73 51 " Len!':.". I)( U!'""':' End. above ....., best adapted fOl" use wil h Turnbuolde. of 
otandord Lengt" . "X inches between head.,o. oltown on ~ 330, 000 wit h (; L.yi .... 
• hown OD J>O.I/.e S3Z. Length. of U ps.<t f;nd. for u.e with ocdina' y Rigl" and Left 
Nuts, .ho ... n on J>O.~ 331 , may be on<: IDeh ohoner titan above. 



••• CAlItBRIA STEEL . 

UPSElT SOREW ENDS FOR SQUARE BARS. 

--
Sid, II - "'-
'I:::' • • 

WI 01 ..... 
"'. -- --

A • 
~"'""' ".Iu. -=-

! .'" 
II £ .31'1 

."1 

.473 I 

I: 
.5631 

il .'" .7" 
.879 

I 1.000 

il :1' 1.129 
1.266 

I,.. 1.410 

II 1.",1 II :1' 1.'" um , 
It. ""I 2j 

Ij '''' II It '«1 
'''1 .,,' 

I 3.060 

II I I 3.285 
I 3.616 
I I 8.754, 

, 
0 

, , t 
'! 
'! 

:j , , 
, , , 
'I 

'! , , , 
, , , 
6 , 

lrM Yoi.B;U ill .. 01 ........ 'oK 
loot of ",!'I.1'IOdo "' 
TUeoL ... IR.L k. ' .... 

.308 10 

."'1 9 .500 , 

.fi.\11 , 

.'" 7 .893 7 
1.067 6 
1.067 6 

1.296 6 
1.615 5. 
1.515 5l 
I. U.f. Ii 

.'" , .'" , 
2.302 .f; 
2.660 <Ii 

.8.I<l , 
1.076 5 
1.323 ',! 
1.601 i 
1.9131 4i 
2.2.45 Ii , .. 'I "" , 
'.'001 'j 3.838 Ii 

"'00 'j 
4.79S " 

5.312 5* 
5.851 
<4" 
7.026 lit 

..... , 
u.. •• 1oot . """ .... , 
" w, . "'. 
" ., 
" 17 

" 35 ., 
" 
" " " " 
31 
19 
22 
23 

2.650'i 1.660, ',1 I' 

:m:! I ~:I ' ~ 3.4l9 41 9.682 4f 20 

3.716 4 lfutO H 21 

U 
4.156 4 11.170 Ii 26 
4.156 4 11.950 4,1 I' 

~6,,19,,----,-' ---,-,1",'""",'.---,,---,-,,,":.-

, , 
Lencths 01 Upset Ends .bo~. are be., adapted for use wj,1t Tumbuckl .. e f 

.. and,,,, 10"1:''', oix iDeb .. be ... ..,n hud., as ""_n "" _. 33O,and ... ith Clevi, .. 
• hown 00 paie 83Z. Lenaths of Upset ~:nd . for use wi." om;"",), Ri,h. and Lef. 
Nu .. , ,It" .. n "" __ 331, ""Y be.".., iDCh ohoner ,han above. 



CAMBRIA STEEL. 3'7 

UPSET SOREW ENDS FOR SQU AltE BARS. 

Iid .. r ..- ...". >--"" "" .... 'u ,*"t hG' 
'Y::' • • • .=bo ,.M ill .n .... "", ..... ,,.. ..... , ... • , . ...... , 

"'. - ... IIleL "'. ' ... .... , 
-- . ... 

A B G ,- ".r. ,- , .... .,.fa ..... , .... hr ()oo.1._ - -, •. "'" n 6j "'" • 13.60 • '" if ..... I! 6.1£6 • IUB :j " 4,.516 • 6.4.28 1I 15.35 " 2,\ '.785 ' 1 61 6.957 111.27 • " 
'I •. '" !I :\ 5.%7 '1 17.22 

11 
18 

if 6.348 6.610 

U 
18.19 " 6.6U 7 7JI'1 19.18 26 

>(, 6.941 7 7."" 20.20 l' 
'! 6.260 n 7 7.6408 '1 21.25 ' 1 21 

:1' .. " ~! 
8.171 !I .... :t " '''1 8.171 23.0 t9 

'11 7.2211 '1 .,.1 • 240.56 '1 " 
~ 

7.563 II II 
'.805 , 25.71 :1 " 7.910 
'.

805
1 

, 26.90 18 .. " • 9.1193 • 2&1' '1 21 .'" ' I 10.706 3 ".S< , 
" , ,."'" !t II 10.7001 , SO." '1 l' 

~t 
9.766 8 12.087 

U 
83.00 '1 " 10.563 8 12.743 85.92 , '1 

11.391 ., 81 13.6« 8&73 , l' 
'1 12.250 ' 1 !! 15.068 

II 
4.1.65 ' ! " n IS.IU , 16.763 440.68 ' 1 " 140.063 l! !I 1'''' 47.82 , 18 

15.016 17.572 6U6 ' 1 17 

• 1."'" '1 9 \9.267 21 MAO '1 " aiM of U!'"":' £"d. above are bq, ad"pted fM u.., "';th Tumbuckl .. 01 
a,an lenath. al~ inek .. bet .. een h.ad., uah_R on '!b'l' 3:lO.and .. lIh Oevi ... 
• ho .... on _. 332. Length. of Up .. , End. fo< u.c wit onIinary R~h t and Left 
Nu ... abO,." OIl p&&'c33 l, may be OD. ineb .""" .. than .bove. 



r 
328 CAMBRIA. 8TEEL. 

UPSET SOREW ENDS FOR FLAT BARS. 

r~ I ~I L® ~\~ ®~~.t 
't'idlll ""'- ...... .... --• • tl 0,.1 • b ... tloot HJIMI ofBu . 1,"'" "'. ... .... • ftnoL IIplltrl.Bu. , --- , "', - A T U 0 

- j ...... ---.=- ----..... .,., .... ,,- , .... .....--, I , 000 230 II 6 

• It tt ... a028 
\I I • '.0 8.719 61 \I 

3 

Ii 
2, '.88 '.159 , II 

• ~ 
3.75 '.62 , \I 

3 '.13 '.W , 10 , '.W 5.43 , 10 

• 'I '.00 8.719 'I 12j 

• il aw •. 159 , 12 

• I ' .00 .... , \I 

• 
II 

• .... 5.43 , \I 

• '1 '.00 "I 'I \I 

• II , ... .51 

~1 
\I 

• 600 '.54 10 

• n 
... '.54 10 

• II 
'.00 ." 'I 91 , 3.75 .... , \I , , 4.3, 5.43 , \I 

5 I 'I '.00 "I n 10

1 5 

II 
II , ... 651 10 , 6" '.55 , 

5 .' ... .M 'I 'I , ,I '.W .M 'I 91 
5 · , .13 9.99 .. .. 
5 

Ii 
· . ." '.99 ' , 

6 'j 675 .M 'I 10 
6 '. 7.50 .M ' I 9 
6 · . ." '.99 .. .. , .. 9.00 '.99 .. .. 

FOT dimeo.ion" of huds co ....... po .. dina: to dilretcut .. i",d pi"". see table of Ey. 
a_ on ""~c 8'1'J. 

ShO"d' <"" iI ot bu permluible on account of method of manufacture is G' 0" 
ee""" to end. 

The above leoilh i. U..,.! onl& for barS huina: hcadllZ7!;" di...,.t.r or \cr.o. 
When pcoaible I'''llla Qf 7' '....., p ... fe,.,..,d. , 



r 

OAMBRIA STEEL. .., 
STEEL EYE BARS. 

ytollk 01 ... " ... 
14titt.al ~ 01 

IIoctioAaI u. fI. Bar",.. c.a* 
1M BoN .. LiM till' .... inolct 
S-3 iii h_ of ,.. 0.0 10M. 

-..---- --T-- --x-- n lUI i. 80111 of G 
--- ... 

'T '~ -1 ''''*,1 ~~ Ii 
fl ::~! : I~ l • ~ "WI 3 8.." 17 
S 9 5 ~ 2i!1 
4 91" u 171 
• "I "21 .. 11 w m 
, "I" 37~ 20 Ii 12 Ii " 24 
51 IS "27, 
51147 u S2 
6 ,I lSi "21i 
6 141 "'lI 6 15 7 " 811 
7 U 15 Ii 40% 26 
7 17 7 " 32 

:~:~ n:: ~t 
81198" M 

!a~ll~ .:~ ~t 
10 It 2.f. tOi .. •• 

-The .ite of he.d ,i .... Is d", oj •• of die. 'I'bc .i.., of finished head will "" ...... '" 
Ih, •• bout t". E\e Bats are H yd ... ulic Vot;<:d .. ilk"", ,he .dd;,;"" of OIt"" ... • 
011. metal .nd wit out buck! ...... we!d.. The head. OD Ey. &.n He finished of 
the ... me ,hkk" ... " To' .. body of bar. 



·80 CA.M..BBI.A STEEL 

TURNBUCKLES. 

PRESSlD WROUGHT IRON. 

Tlu; CLII!VaLAND CITV FOaGE AND hON Co. 

D lmell&lo ... o r IJar. -...... • -.... ... .. .......... 



OAMBRIA STEEL. 331 

RIGHT AND LEFT NUTS . 
.. -- -G -~ .. 

JC[j;1 ~ lRi .~ 
~ ____ • b-----~ ~-w-+I IO-'l'-oI . . 

11 :.1 

II ! , . 

a , , , , , 
, , 
• • 
• • 
• • • 
if 

1 

a • • 
II , 
" 10 
10 

" " .. .. 
" OJ/ .. 
"I 

• • 7 
7 

II 
II 
10 
10 

" " 81 

" .. .. 
" .. .. .. 
81 
"I 110 

138 



332 CAJI(llRIA STEEL. 

OLEVISES. 

~G~"i ~, : :~ ~L© l B 
~a-t-- - '" "1 

, 

rr,-t'.,,-"'c\.//~. i~ I 
." I "i t'- ~. 

. ~: ,t::::::t 
.'-.::;::;;;-~'-' ~. 

BUTTON HEADS. :r._ 

f 

II 
II 
II 
II 
II 
II 

" " II 

" 'Yo 

lI elgh. of lI"ad -!Is X Diam ..... 01 RI..... Radius of n ead _ ~ DIam .... '" 
Rivet + N '. 

COUNTERSUN K H EADS. 
Diam .... 01 Coun ....... unlt lIud lam" &I Runon Hud. Angl. of Coun.e .. ink _ 

lfO". In fixurlor CJeanuw: .. for Rift' lI .,.da allow for Heigh' ... follows: ~" for 
Yo" r1 .-e1"~" f« :l'" rivet.. All di .... n,,; ..... in inch ... 



CAMBRIA STEEL. 333 

• 
LENGTH OF RIVETS REQUIRED FOR V ARlOUS 

GRIPS INCLUDING AMOUNT NEOESSARY <E G",;)ORM ONE ~ - -] " : LeIlJl:t?' " 
Grip" Dlaluclcr of' Hh'c lln Inc1ICS. 
tim -.. - I" 1" I" I" I" I" 1" 1," - ----------------• 

~ 
, 

!~ i~ H~ F1i , 
~ ~ !~ 

, 
~ " , 

'~ ;~ ,~ " , 
!~ :~ 

, 

I m ~ ~ ~ 

II 
, 

~ 
.~ • 

ltl •• 
m 

, • 
m 

'M 
!il ~ !ll !Ii ,~ 

, 'll r 3!' , 
m ill 

m m ~ ~ ~q ,~ 

I .' • 
" • • 

'~ i 

m 
• • 

~ 
• • • j~ ." !ll .~ • III L iq .~ .;: 

" • • • • 
m 

W~ 

~ ~~ :~ 4~ r- . J< 

~ 
, ". , 

~ 
, 

~ ~ r 4 ,~ • 
I~ • , 

~ III '~ " gil .ll , • ' . • 
~ 

4" g;: 
~ ~~ rjj ." , 

~ 
, , 

~ m ~ 
~ii , 

~ , 
"j • , 

~ ~ ~ ~ ~ .~ !ll 'q , :g !ll ." , 
~ 

'J< 

m ~ 
ill r-' 

, , 

~ 
, 

m ~ I 
, 

" 'll , 
~ " ~ 

m 
, , 

lil , , 
~ , 

ill 
, ill .a • , 

AIDOllnll" Incltc", to be subtracted f'ro.1O abo'l'c 
ICIIJClhy lor Countersunk Heads. 

I " I " I " I " I " I " I " I " " 

'-- - -



". CAMBRIA ST EEL . 

BRIDGE PINS, NUTS AND PILOT NUTS . 

!~ , , , 
~ , ' ,x ,y, 
o 
o 
o 
o , 
o 
o 
o 
o , 

, 
'" ' X , , 
:11 
o 
o 
~!" 

'" , , 
'" OX • , 
19, , , 

AUow n" u""Ulor rach eye bar packed "".he pin. 

. -. "'" !~ .,. Jut" 

D + '!' :: t ~I: .. + , 
.. + 
.. + 
., + 1 

" + T .. + 
" + 1 
" + T 
" + . 
" + J ., +, 
" + T :: ;:1 " + T .. + 1 

:: ; :1: .. + 1 • 

" + 1 • 

COLD ROLLED STEEL COTTER PINS. 

( TJ1<V 
~:J--Gr'P--.,l 1 

Dhncns lOll8 of Pin In Inchell, 

D~.t J) , 1 11)(; IX: 1~1 2 11)(\ ~xI~: :I I ax: ax! II'}. 4 
nUolor.t I P ~t ':!il lJi' Ixl IY.' Z I 2\{ ' 270' 2% :I I S~i' sv! ~~ 

~."'I'IIIaL , I I ,I , L:;, ;c.:~l-"I, 

Leo.rUloI A 10' 10' I.' T'; xl xl J{ Xl % X %' y,:' Yo lid&. •. 1 '_ ...... 
Pio"\o, 

Ie , t., ... 1 ... ".1 %j %, ~I }~. x' x: XI Yo M 

, I 'n: 1,..11",' III 2,..: 2t.: 2"" 211, 3"',~ Shr Ill ~ 



OA.KBltIA STEEL. '" 
(},L LATERAL PINS. ~_ 

4n-.~-i,....iI-,"'~Hli . ~.. jJlT ~l+ 
I. < & ,<,I' VE!L.. 
{~f • _ •• ~_ • . r 

OOUNTER AND LATERAL RODS . . ~_@ SOLID OR UPSET EYES. @--.-
i'~ 0 .DfmS '*1 4 J~ 

.J, ~--- ROUHO BARS. · SQUARE BARS. ___ 1.. 



.. , OAMBRIA STEEL 

COUNTER AND LATERAL RODS. 

LOOP WELDED EVES. 

, '-11 {I ' ~: 
Ii-x 

, 
x-, 

Addi.lonall ...... h 01 bar ber-d calte. '" pill .... u~ lo ..... h eye for -"' <>r 
..... IIdban. 

--- Dla.ueter or .-1" I" Inc llc •• .... 
'k, 

2" 1~1~ ,- " 
, IX" '" '" 2 ." ." ------- -------- -

I u n 71 81 '1 "I 'ij "I tSt a I/S 
8 , 

" " " " 13i 141 151 
8, " "I "I " "I a 15 16 .... 8 , 

" " " 1 " tH IS! 16l 

1 .... 8, ., 
"I "I m "I " " " "I a .... -- . 10 10 " " '" '" 161 17 .... ... . 101 " "j "I " " " "I 17 

.... .... .... " " " " I "I 161 17 " 
11 .... .... .... 12/ "I " " " "I 171 "I .... .... .... . ... " "I "I "I 17 "l 19 a .... .... . ... .... " 15 " "I 17 " " .... .... .. .. .... . ... 151 "I 171 "t " "' , .... .... .... . "'" .... 16 "I :n "I 19, ",I 
'I .... .... .. .. .... .... . ... 17 19 

~t " u .... .... .... ... . ... . . ... " IS " "I .... . . .. .... .. .. .... . ... .... t9 "' '" 
:1 .... .... .... ... . .... -- . . ... 191 irI ~l ~t .... .... .... .... .... .... .... . ... 
~ 

.... .... .... .... .. .. . ... .... . ... " .. .. .... .... . ... .... .... '" .- .... . ... "I 

• .. .. .... .... .... .... . ... .... .... . ... "I " j 
:1 -- . .... .... .... . ... .... .... .... .... . ... ~l .... ... . .... .... .... .... , " .... ... . . ... 
UHi'h In i""h .. beyond centre 01 pi"l"«lu~ to form""" eye _ X. 

A A _ Side or Dlam .... of iJ.ar. 
Yonl1lLA' Wben 2 -.,.. < 1 D _ HI .. ", .... of !,In. 

X _ 3.7 [0 + A1 + 1 Lengthol buino;h'dl~&mOuD' ~uired 
A .ofonD_ey._E_ C+X. 

Whoa 2>1 
X _I.1ID+Al+~ 



OAMBIUA STEEL. .37 

COUNTER AND LATERAL RODS. 

LOOP WELDED EYES. 

~Ior Dlnilicter 0" PIli III Inclles. 

=~ I ~ 3~ 3* 4 4}~ 4X 4~ II 11M IIX ~ 6 

I " "I "1"1 !91 "I 211 221 ~ "I "I 16t 11 1S 19 20 21 22 221 23 " 25 "I 11 1S 19 201 211 221 23 25 26 
11 lSi 19 20 21 22 22i 28 24. 25 26! 

I 

a 
II 

If 
2 

U 
21 

H , 

II 

"I"! 191 201 211 22i ~~I ::,,' !!j " '" ~! ii ~l ~1 ~ gl ~ =t Hi g: ~: 

*: ll: ~; il ~! ~I n: ~: i: HI ~! 
~l 

~l ~! 
261 "" 

'" 28 
~I 28, 

281 "I 
" 30 291 30, 
30 31 
30! 311 

'" "'I 28 
281 

28 28' 
281 "I 
29 30 
29i 80i 

For additional length ""Iui~ to ronn upRt end and det.o1lo or .. ",e "" tablet u 
UpHt Ends, paget 32.1 103.."7. 

For det";I, of Turnbuckle • . 0« page sao. 
.'(>< d..,.il. or Ria;bt aod Left Nuts,"" page 331. 



". CAMBRIA STEEL. 

STANDARD STEEL WIRE NAILS AND SPIKES. 

- j +~'!,1 U I ~ 1 J ll~lll i 
fJ~~ I:: ·::: I :~:: ~ i ·J:i: 
4(1 ... ;.2 1·.,., .11)2 . 839 . .. '," 1 ~ 
6d . . . .10'1 200 
lid . • • .m; ro,< 
7d .• "I ill I .1l6 l:l.~ lid • • • .124 96 
9d • • • .124 92 

IOd • • • .1-M G3 
]:l<\ • • • .ltS {il 
100 • • • .J&. 118 
20d • • • :m SO 

:l: :: :~Il~ i1 MId • • • .2.'>9 J 131{ 
60d . . . .:ISt lO~ 

.. .. 
'" 7<1 

...... ....... .. . "" 

:: .. I: 

I: : 
I 

I'::':: 
'" '" "" "" '" ... 
'" " " .. .. 
" 

.. .. 
H" .. , /I .208 ai 
16d ." 
~ . .., .", . 
GOO • 

• • , , 
.i2Q 29 
.'" " .m 18 
.2SI. 1$ ..., " 

i ~ 



OAMBRIA a'l'EEL. ". 
MISOELLANEOUS STEEL WIRE NAU.f!. 

<0, 

, .. .... " ." .." " ... " ,~ .u " .... " , ... " • .m ,. , "." .. , ... " , .. ,. " • .. " " • .. " ~ 

." .1!H "I " .... ,W, 11 l' u .. " u ... , , '" .. ... 
" .f112 

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

'''''~ C':: , ,.. ..... , ..... • or ,bid" • 



'I 

34. CA1l![BBIA STEEL. -
OUT STEEL NAILS AND SPIKES. 
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SQUARE BOAT SPIKES. 
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CAMBRIA 8TEEL. 

MANUFACTURERS' STANDARD 
SPEOIFICATIONS. 

REVISED TO FltnUARY 6, 1903. 

BTRUOTURAL STEEL. 

PAOCES. OF MANUFACTUIIE. 

.4. 

\. Steel may be made by either the Open·hearth or Beuemer 

process. 
TESTINO AND INSPECTION. 

Z. Alllcsl$ and inspectionldall be made at Ihe place of manufac
ture prior to shipment. 

TEST PIECES. 

S. The tensile Mrength, limit of elasticity and ductility, sb.clll be de 
termined from I. ItlUldard test piece cut from Ihe finished nllllcri~l. 
The II&ndard Ihape of the tell piece for Ihured plates shall be .., 
thown by the following sketch: 

Piece 10 1>0 .~ ... me thickntu •• the pl.ot~. 

On tests cut (rom other maler;a] the test piece may be either the 
tame as for sheared plates, or it may be planed or turned parallel 
throughout its enlire length. and in .11 cases where possible, two op
posite lirlell of Ihe test piece shall be the rolled $urfaces. The elon· 
gation shall be m~uured on an original length of 8 inches, ucepl as 
modi6ed in sect ion 12 paragraph t, Rh'et rounds and small oon 
.hall be tested of full size:lS rolled'. 

Two test pieees shall be taken from each mel! or blow of 
6ni$hed material, one for tension and one for bending; but in case 
either test develoJls flaws, or the tensile test Jlie~ breaks outside of 
the middle third of its g:auged length, II may be diKarded and anotber 
test piece lubstltuted tberefor. 
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" .... EALED TEST PIECES • 

•• MMerial which i$ to be used without annealing or further treat· 
ment Ihall be tested in the condition in which it comes from the rolls. 
When material is to be annealed o r otherwise treated before use, the 
specimen reprC$Cnting such material .hall be .imilarly treated before 
test ing. 

MARKI .. O. 

5. Every finished piece of steel shall be stamped with the blow or 
melt number, an(l steel for pins ,hall have the blow o r melt number 
stamped on the ends. Rivet and lacing steel, Ilnd small pie«s for pin 
plates and stiffener!l, may be shipped in bundles r;ecu rely wired 
together, with the b low or mch number 011 a metll l tag attached. 

fI .. ISH. 

6. I'inished bars shall be free from injurious $CalIU, flaws or cracks, 
and ha\'e a workm:l.lllike finish. 

CHEMICAL PROPERTIES. 

7d. Steel for Buildings, 
Train Sheds, 
Highway llridges :l11d 

similar structure$. 

} " .. '",om l'h~"ho,",.tO I"''''. 
~ Maximum I'hosphorus.08 per cent. 7". Steel for 

Railway Bridges. 

PHYSICAL PROPERTIES. 

S. Structural Steel shall be of tJuce grades, RIVIrr, R AILWAY 

Ihl.lIXlI( :and MKl>tUIol. 

RIVET STEEL. 

9. Ultimate strength, 48,000 to 58,000 pound. Jler square inch. 
Elastic Jimit. not Jess th.:l.ll one-half the ultimate !;\rtngth. 

. 1,400.000 
I'ereentage of elongation, ultimate strength' 

Bending lest , 180 degrees flat on illelf, without fracture on outside 
of bent portion. 
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STEEL FOR R .... ILW .... V BRIDGES. 

10. Ultimate strength, 55,000 to 65,000 pounds per square inch. 
E lastic limit, not less than one· half the ultimate strength. 

1,4.00,000 
Percentage of elongation, Ultimate strength' 

. 40 

Bending test, 180 degrees to a d i:lIlleter equal to thickness of piet:e 
tested, without fracture on outside of bent portion. 

MEDI UM STEEL. 

11. Ultilnate slrength, 60,000 to 70,000 pounds per square inch. 
E lastic limit, not less than one-half the ultimate strength. 

Percentage of elongation, i 
Bending test, 180 degrees to a diameter equal to thickness of piece 

tested, without fractu re On outside of bent portion. 

MODIFIC .... TIONS IN ELO NG .... TlON FOR THIN .... NO 
T HI CK M .... TERI .... L. 

12. For material less than -h inch and more than f inch in Ih ick
ness. the following modifications shall be made in the rt.,<]uirements 

for elongation: 
fl . For each increase of ! inch in thickness above f inch, a deduc

tion of 1 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 «:lIt . for o ther structut:ll material. 

6. For each det:rease of h inch ill thickness below h inch, a de· 
duction of 21 per cent. shaH be made from the specified elongation. 

('. 111 rounds of t inch or less in diameter, the elongat ion shall be 
measured in a length equal to eight times the diameler of section 

tested. 
d. ' ''or pins made from any of the before·mentioned grades of 

steel , the required elongation shall be 5 per cenl. less than that speci· 
fied for each grade, as determined on a lest pie.::e, the center of which 
shall be one inch from the surf~ of Ihe oo.r. 

V .... RI .... TION IN WEIGHT. 

13. T he variation in cross·se.::tion or weight of more than 2t per 
cen!. from that specified will be sufficicnt cause for rejection, except 
in the case of shcarCllpiatcs which will be covered by the following 
peIln is~iblc variations : 
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". I'lates 12! pounds ]><:r squllre foot or heavier. up to 100 inches 
"ide, when ordued \0 "eight. Ihall lIot a"nag.:: more than 24 per 
cenl. "arial;on above or !! per cenl. below the theoretical weight. 
When 100 ;nche' w"le and O"tT, Ii per cellI. above or 5 per cent. below 
the theoretical weight. 

6. Plales under 121 pounds per square fool when oroered 10 weight. 
,han not llverage a grUlcr variation than the following: 

l:p 10 75 inches wide, 2! per «nt. above or 2. per cent. below the 
theorelicnl wdght. 75 inches wide up to 100 inch" wide, Ii per cent. 
... hOle or I per CCIlI. below the theoretic.l weight. When 100 inch.-s 
wide and over. 10 per cenl. abo ... :: or 3 pel cent. below the thc(m:lical 
weight. 

~. For .11 plates ord'med 10 !>"uge, there will be permitted an 
average exCelS of weight over that corresponding to the dimensions 
on the order equal ;n amount to that specified ;n the followin!; table; 

TABLE OF ALLOWANCES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WHEN 

ORDERED TO GAUGE. 
PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURINQ NOT 

OVER ,lo INCH LESS THAN THE ORDERED GAUGE. 
THE WEICHT OF 1 CUBIC INCH OF ROLLED STEEL II ASSUMED 

TO BE 0.2833 POUNO. 

PUTES !" AND QVE .. IS TIIICItSf.s5. 
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STRUarURAL CAST IRON. 

1. Excep' ""hen chilled iron is specified, all C~lings shall be to\lgh 
gray iron. free from injurious oold-shuts Or blow,hol~, tr\lC to polile rn. 
and of a workmanlike finisb. Sample piec~, one inch &quare, cast 
from the $arne heal of melal in $and mO\llds. shall be capable of sus· 
tsining on a clear span of 4 f~1 8 inches, a cenlral load. or 500 pounds 
when tHted in the rough bar. 

SPECIAL OPEN-HEARTH PLATE AND 
R~STEEL. 

TESTING AND INSPECTION. 

I. All tests and inspections shall be made at the pLace of manufac
ture I)do. to shipment. 

TEST PIECES. 

!. The tensile strength, limit ofelutidty and dudility. shall be de
krmined from a standard lest piece cut from the finished materisl. 
The standard shape of the test piece for sheared ])latH shall be as 

I ~hown by the follow ing sketch: 

,.' 
~"2.'!~{ .. o ~a.::. ~~"~~«l 

P ie.;e ", be 'he "''''' thickn_ .. tho ptat •• 

On tests cut from other material the test piece may be either the 
Ame as for sheared plates, or it may be planed or turned paral lel 
throughout its entire length, and in all ~ where possible. t .... o op
posite sides of the tcst pi~ shall be the rolled surfaces. The cIon· 
gation shall be measured on an original length of 8 inches. ueept '" 
modified in &cdion 12 paragr.r.ph r. Rivet round, and small hal'!; 
o;hall be tested of full si~e M rollW. 

Four test pieces shall be taken ' rom each melt or finished material. 
t .... o for tension and IWO for bending; but in case either test develops 
flaws, or the tensile IClt pie<:e breaks outside of the middle third of 
its puged length. i t may be diSCllrded and another Icst piece substi 
luted therefor. 
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ANNEALED TEST p rECES. 

S. Material which is to be used without annealing or further tmt
ment ,h.lI be tested in Ihe c;ondition in which il c;omC5 from the rollL 
\Vhen malerial is 10 be annealed or otherwise trealed before usc, the 
8pecimen representing such materialshaU be similarly treated before 
tCliting. 

MARKING. 

4. Every finished pic« of steel shall be stamped wilh Ihe melt num· 
ber. Rivet slcel may be shipped in bundles ~cure!y wired together, 
wilh Ihe melt numbtr on a metal lag attached. 

FINtSH. 

6. All platC5 shall be free from injurio!:s surface defects and have 
a workmanlike finish. 

CHEMICAL PROPERTI£S. 

61>. Flangeor Boiler 
Steel. 

Bb. Extrn Soft nnd 
.'ire !lox Steel. 

I M:lXimum Phosphorus .06 per cenl. 
f " Sulphur .().I " 
I " Phosphorus .().I " 
f Sulpbur.().I" 

PHYSICAL PROPERTIES. 

7. Special Open·hearth P\.:ue and Rivet Sleel shan be of three 
gr:WC5, EXTRA SoFt', FIRI!. Box and FUNGR or BOII.I!.Jt STEEL. 

EXTRA SOFT STEEL. 

S. Ultimate strength, 45,000 to 65,000 pounds per 5<Juare inch. 
Elutic limit, not less than one-half the ultimate strength. 
Elonption.28 per cent. 
C<.lld and quench bends, ISO degr<:es flat on itself, without (raclur<: 

on outsid.: of bent porl ion. 

FrRE BOX STEEL. 

9. Ultimate Ilrength, 62,000 to 62,000 pounds per lIlJunre inch. 
Elastic limit, not IC55 than one· half the IIllin'ale strength. 
Elong:ltion, 26 per cent. 
Cold and quench bends, ISO dcgreC5 flat on itself, withollt fracture 

on ouwde of bent portion. 
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FLANGE OR BOILER STEEL. 

to. Ultimale strensth, 1)5,000 to 65,000 pounds per square inch. 
E lastic limit, not less than one·half the ult imate strength. 
Elonsation, 25 per eenl. 

349 

Cold and quench bends, ISO degrees flat on itself, without fracture 
on outside of bent portion. 

BOILER RIVET STEEL. 

II. Sted for boiler rivets shaH be made of the extra soft grade 
spedfied in paragraph No. 8. 

MOOIFICATIONS IN ELONGATION FOR THIN ANO 

THICK MATERIAL. 

12. ]ior material less than If inch and more than i inch in thick· 
ness, the fol!owing modifications shall be made in the requirements 
{or eJonsation: 

a. For each increase of • inch in thickness nbove i inch, a deduc
tion of 1 per cent. shall be made from the spedfied elongation. 

6. }'or each decrease of t-r inch in thickness below --h inch, a de
duclion of 2! per cent. shall be made from the specified elongation. 

r. In rounds of t inch or less in diameter, the eJonsation shall be 
measured in a length equal to eight times the diameter of section 
tested. 

YARIATION IN WEIGHT. 

13. T he vanahon in cross-section or weight of more than 2} per 
cent. from that specified will be sufficient cause (or reje<:tion, except 
in the case of sheared plates which will be covered by the following 
per missible variations: 

a . Plates 12t pounds per sqnare foot or heavier, up to 100 inches 
wide, when ordered to weight, shall Ilot avernge more than 2! per 
cent. variat ion above or 2t per ~nt. below the theoretical weight. 
When 100 inches wide and over, 5 per cent. above or 5 per cent. 
below the theoretieal weight. 
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Plates under U!t pound$ per square foot ... ben ordered 10 
weight, Ih.lll 001 average II. greater "ariation than the follo .... ing' 

Cp to 75 inches wide. fl per cenl. above or !l per cent. below 
the tbeoreti C1lI weight. 75 inches wide up to tOO inches wide, 5 per 
ceut. above or 8 per cenl. below the the<>rel.it:ll weight. When 100 
inches wide lI."d over, 10 per cenl. above o r 3 per cent. helow the 
theoretical weight. 

r, For all plates ordere<.llo gauge, there .... ill be permitted an a,cr 
age excnii of weight over Ihal corresponding 10 the dimensions on 
the order C<\I,I:11 in amounllO that sp«ified in the following table, 

TABLE OF ALLOWANOES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WHEN 

ORDERED TO GAUGE. 

PLATES WILL BE CONSIDERED UP TO QAUGE IF MEASURING NOT 
OVER ,i. INCH LESS THAN THE ORDERED GAUGE. 

THE WEIOHT OF ONE CUBIC INCH OF ROLLED STEEL IS ASSUMED 
TO BE 0.2883 POUND, 
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WOODEN BEAMS AND COLUMNS. 
I he results of a ~ri~ of ~tudies of .... ooden beams and columru (If 

, atioll.5 kind$of American timller arc contained in the Proceedings of 
the Fifth Annual Convention of the AfiOCiation of Railway Superin 
tendentli of Ilridl:~ and Buildings, Ocloher, I~, at which the Com 
millee Oll Strength of Bridge and Tlestle Timbcri presented a report, 
portions of which have been used in prep_nine certuin of the tables 
on the following P:l.l:cs, but as noted thereoll the arrangement and 
,alues in Inanycases have been modified by later information from 
.-arious lOu rc~. 

The publiC;:l.tions of the i" orestry Division of the United States ~. 
partlllent of Agriculture, Bulletins X05. 8 and 12, and Circular No. 15, 
contain reporta of testa of American woods, and deductions drawn 
therdrom. E~tractl; IlIld tables from thCit reporu are given on the 
following l)CIgC5. 

The tables of safe load~ (or wooden beam~ and tables of u rength 
of .. 'mel1 columns given on the following pages have been specially 
ca!culuted for this book, using the information regarding the proper· 
ties of the various species contained in the report' above referred to, 
as modified in lOme eases by later data. 

ExnA~ATLO~ or nIl! TAIILEli or !:iAn; LOADS 1"1 1'0USDS, UN! 

f OlllolL\' J)t~TIlIBt1TED FOil R EctANGULAIl WooDI:" B Ulb 

OS!! hCIi TItLCK, PAGES 36(1 TO 365 I :O;CL!;stV£. 

Cmtral. 

f or eo.welUen.:e ill u;,.c, three o( these tables have been prepared, 
(rom which the ufe lo:&ds of the variou.s 5pecies an be obuined, 
either directly or hy proportion;L'j ~t'lled in the footnotes. 

The values given in the tables arC the safe loads in pounds uni
forml y distributed, including the weight of the beam itself, for rectan· 
gular beams onc inch thick for 5p;1ns from four to forty f~l and for 
depths from four to twenty·four inches. The ~afe load for a beam of 
any thicknC!i8 may be found by multiplying the values !;;iven in the 
tables by the thicknC$ of the beam in inches. 

The last w lumn of each of the three Tables of Safe Loads for Re<:· 
ta.Jlgular Wooden Beams gives a coefficient of deficctiol1, by means of 
which the deHcction for any beam may be obtained, eorrespondinC to 
the given span and u(e load, by d;'iding the coefficieDt by the depth 
of the beanl in inches, which will give approximately the deflection 
in iDches under the given conditions. 
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In each 'able the deflection ooefficient is given for ORC species of 
wood only as shown, but the defle<:tions for other species may be ob· 
tained from these by proportion as explained hcrc:U"ter. 

For the reason that wood has no well·defined limit or modulus of 
elasticity the ddlectiollS obtained by the use of the coefficients ar~ 
only approximate and will vary, dc]>cndcnt upon the moisture CQlllen! 
of the wood and the character of the loading. The defle<:tioll$ thus 
obtained are therefore only useful as a general indication of the 
alllount of bending to be expected under the given condit ions and arc 
not exact as in the case of materials like steel, which has a well
defined limit and modulus of elasticity.* 

T he safe loads for olher species of woods than those slaled in the 
headings of the tables lllay be obtaineu from those given, by din..;t 
proportion, dependent upon the ralio of their allowable unit stress as 
compared with that for which the table is figured. as stak'd in the foot. 
notes at the bollom of the tables . 

.. NO'l'B._" A ..,ri .. 01 .eo ... u"denak~n ••• h~ College 01 ~·or"lry.o.' Cornen 
Uuiyenl.y, .... m •• O de",,,,,stra' •• ha • • • I ...... in "01lif ....... wood •• defini •• ela.stic 
liDli. ro< any particulat pi"". c .. n be eu.ily ahown, and .hal It coincides wi.h .be 
,bco.et""'lly calculated ~I .. tic limit upon . be boo..,. of co"'p<eoai"" test. and their 
application, aecordin&"'o Neely'. r"""ula." 

EXPl.ANATIOS OF TIIK TAI<U: 01' SAt"K LOA))S FOR RECTANGULAR 

B UMS OF WHITE rINE, CEDAR, SI'IWCK AN)) 

EASTERN' FIR. 

The various species of woods the values for which arc included in 
this table are ca1eulated for an allowable fibre stress, for flexure. of 
100 pounds per square inch. 

The deflect ion coefficients arc given for white pine, and arc ba.-it:d 
upon a modulus of elasticity of 1 000 000 pounds per square inch. 

The lower dOlled line crossing the tahle indicates the limits of spans 
for which the deflection will exceed 11" of the span for the kind of 
wood for which the deflection coefficient is given. f'or spans below 
the line the safe loads given in the tables will produce a deflection 
greater than yhr of the span, while those above the line will produce 
less than this, which is the usuallimil of defieClion in order to pre,·tnt 
cracking of plastered ceilings. Simila.rly the upper dotled line indi· 
cates the limit of delleclion for the kind of wood for which the deflec· 
lion coefficient is given, corresponding to a modulus of e!a,;licity of 
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50(1 000 pounds per square inch which should be considert.>d in cases 
where the deflect ion should be !V0re closely limited. 

T he coefficients of deflection for Cedar corresponding to moduli of 
700 000 and 3M! 000 may be obtained by multiplying those of the 
tab le by ¥ and ¥ respectively, and for Spruce and Eastern l'i r cor· 
responding to moduli o{ 1200000 and 600 000 by multiply ing those of 
the table by t and, respe<:tively. 

The upper full zigrog line in the table gives the limi ts of the safe 
loads corresponding to the allowable shearing stress along the neutral 
axis of the beam. T he s.,fe loads above the line, which are based 
upon the extreme fibre strains, will produce shearing stresses along 
the axis or with the grain in excess of that allowable, which in the 
case of White Pine and the other woods of this table is 100 pounds per 
square inch. 

T he position of this line which indicates the limit of safe loads for 
shearing along thll neutral axis was detcrmint.>d by the aid of the Col· 
lowing formula: 

in which 

W = sllfe load in pounds uniformly distributed. 
d = del,th of I>cam in inches. 
b = breadth of I>cam in inches. 
s = allowable shear in the direction of thll grain ill pounds per 

"lu:l.re inch. 

E XI'LASATiON OF T ilE T ABLE OF S AFE LOAUS FOR RtocrAN(iUI.A R 

HUMS OF SIIORT'U!:AF Y EI.I.OW }' I NE, 

The table is calculated for an allowable fibre stress, for flexure) o f 
t 000 ponnds per square inch. 

The deflection coefficients are figured {or a modulus of elasticity o f 
t 200 000 pounds pcr square inch, but may I>c used for other moduli , 
after obt:lining the corresponding coefficients by proportion as hereto· 
fore explained. 

The lower dOlled line across the table indic:ltes the limIts o f spans 
for which the safll load will produce deflections greater than rtll" of 
the length of the beam. Values above the line will give less deHee· 
t ion than this, and . hosc below will give greater, based on a modulus 
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of t 200000 pollndll per tqu:ue inch. Similuly the uppe r dotted lin" 
indicatea the limit of dCne.;l ion corresponding to a modulus of e1 ... 
ticilyof!lOOOOO pounds per aquarc inch. 

T he lower full zig·z.ag line across the table jndicalc~ the limiting 
,pans and loads based on Ille allowable intem;ity of shearing stress 
along the neutra l axis of the beam. The values above the lower full 
lig 'Eag line cone-pond 10 ~hearing stresses greater than the allowable 
IItre»;n thl: direction of the grain for Short leaf Y"lIow Pine, while 
IhOlle ~low the line oorrespond to shearing ItreMeI less than that 
allowable, which in thii cue is a.s:Illmed to be 100 pounds per square 
inch. 

EX I'LASATIOS ... ... T A HLU 01' SA~'II: LoADS roa RIOCTASGULAI( 

BEAMS or WUITI: O "'K AIm L O!(G-I • .KAI' V.IU.LOW PI s t:. 

Tll i. t;o.ble i:o computed folr 11.11 allowable fibre iltreA of t !OO pound~ 
per . quare inch, for Hexure, and the deflection coefiicienlSare calculated 
for a moUulll$ of ell..>t ici ty of 1600000 pounds per square inch. 

T he limit for a deflection of Th- of the Spoill;S i lldicated by the 
lower dou ed zig-z:l.g line on the tables, the values belo,,' which cor 
respond to defiectionJ greater than, and th~ abo"e todellections less 
than, the limiting deflections. The upper dotted ,ig~ line similarly 
mdic:alet the limits of deflection for a modulus of elasticity of 750000 
pounds per squue inch. 

The lower full zig.zag line indicates the Jimi t of allo .... able shearing 
~tres,s :dong the :lIis corresponding to the allowable intensity, for 
\' ellow l'ine, of 150 pounds per lIquare illch. 

Similarly the upper full zig.z.ag line illdicatci the limits for $hear· 
ing along the axis for White Oak based 0 11 an allowable intensity of 
200 pounds per square inch. 

BEARING AT POINTS OF SUPPORT. 

(ue should be taken in designing to provide . ufficicnt bearing a t 
the poin ts of suppor t 10 that the allowable intensi ty of compression 
acrou thc gr:l.in al gi"clI in thc tables on pages 357 and 359 is not 
exceeded. 

T his nmy be obtained where necessary by the, Ulle of corbels or 
bearing plates of h:l.lller ",ood ..... arnl" ged all to gi,'e a large bearing 
area against Ihe $Ofler beam. 
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The following statements are made in BIIUetin No. 12. U. S. De-

partment of Agriculture, Division of Forestry , 

RECOMMENDED PRAOTIOE . 
.. SUICe the strength of timber varies very ~Teat1y with the moi>lure 

contents (see B,dletin 8 of the Forestry Division), tbe economical 
designing 0( such structures will necessitate their being $Cparated ioto 
groups accordiDg to the IOllximum moisture contents in use. 

MOISTURE OLASSIFIOATION. 
"Clul A (mouture contents. 18 per ~nt.)--Structures fredy eXlJDSed 

to the weather, such u railway Irenles, uncovered bridge., etc. 
"Clau B (moisture contents, 15 percent)-Structures under roof but 

without side shelter, freely uposed 10 outside air, hut protected from 
rain, such as roof trUYesof open shop$ and shedJ, covered bndges over 
stream" etc. 

"Class C (moilture COntentS, 12 per ~nt.)-Structures in buildings 
unheated, but lOore or less protected from outside air, luch as roof 
trusse, of barns, enclosed shops and Iheds, etc . 

•• Clus D (moiswre contenll;, 10 per cent.~-Structures 10 buildings 
It all times prot«ted from the oUliide air, eated In the winter, such 
as roof trusses in hOU5C1l, halls, churches, etc. 

"For lone·leaf pine add to all the nlues givell in the tabln, except 
those for moduli of elutieity, tensiOn and shearmg, for Cl.w B, 15 per 
cenL; for Class C, 4.0 per cent; and for Class D, 55 per cent. For the 
other .pccie~ add to these valUe!, for Class B, 8 per cent.; for Class C, 
18 per cent. , aDd for Class D, 25 per cent." 

Based upon the above c1as~ification of structures, the two followine 

tahles have bun figured to facilitate ealculal!onsohllowlble load. for 

wooden beams and column$. 

PROPORTION OF THE VALUES GIVEN I N TH E "TABLES 
OF SAFE LOADS FOR WOODEN BEAMS," PAGES ... 

TO 865 INCLUSIVE, TO BE USED IN ORDER TO 
OBTAIN TilE SAFE LOADS FOR THE VAR I· 

OUS CLASSES OF STRUCTURES RE-
FERRED TO ABOVE. 

"- 10110 .. Pi1IL ill 0iM1. 
---

Cbu • ..... ..... .. . ........ ..... 1.00 1.00 
lauB ................. . .......... 1.15 I.'" Cbss C ........................ , ... \.040 U8 

Class D . . ........ . .. . .............. I." 1.25 
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••• CA.IllJRIA STEEL. 

SAFETY FI),CTORS TO BE APPLIED TO TilE VALUES 
GIVEN IN THE TABLE OF "STRJo;NGTH 01-' SOLID 

WOODEN COLUM:SS," I'AGES ... AND 167, IN 
ORDER T O OBTAIN TilE SAFE LOADS :FOR 

TilE VARIOUS CLASSES OF STRUCTURES 
REFERRED TO AIlOVE. 

- 1.u. ... P!JIt. ", .... 
, 

Class A ................•....... .... .20 .20 
C11..!I!I n ......................... · .. . .. 0.22 
CI:ISS C •....•.••••.•••......•• · ••• · . .. 0.2< 
Class D .... . ..••............ . ... ... .31 0." . 

SPEOIFIO ORA VlTY AND WEIGHT PER FOOT 
FOR VARIOUS KINDS OF TIMBER. 

..... ....!c~I ... " .. ~\ ,.. .... r ..... Gr .. hl· tublero.t. 
.... .... .-

------
\Vhite OD.k •.••••••••••...•.•.••••.. • 0.80 .(9,94. ·4.16 
White I'ine •......................... 0.38 ... n 1.98 
Southern Long.lea( or Georgia Yellow 

l'ioe: ...•.........•.......•.•. . . · - . 0.61 .. '" 3\7 
Douglas Fir ...••.................... O.lil SUM '.65 
ShoTtiear Yellow Pine ..............• O.bI 81.84 '.65 
Red l'ine aNorway Pine) ............. 0.50 31.!1 '.80 
Sr,ruce an Eastern Fir . ... ...•• •. .... UO ''-'1 '.II! 
I cmlock ...• .... .. .... ........•..... UO ".97 '.II! 
C~ress •......................•..... 0.46 28.7ll .." 
C M •• .••. .......... .... .......... 0.87 28.10 1.93 
Chestnut ........... . ..... . .......... 0.66 41.20 3.43 
California Redwood .................. 0.3(\ 24.16 2.01 
California Spruce .................. .. 0..0 ".97 '.98 

The specific &r.lvities and weigh~ given above are the averages of 
a lar&e number of determinations by variou$ authorities, for woods 
oontaining Ie. than 15 pcr cent. of moiature or Iuch as arc commer-
cially known as dry timber. The weights of green or ullSe3$On~ 
woods will be from 20 to 40 per cent. greatcr than those givcn in th~ 

.bo,'c taLk 
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SAFE UNIT STRESSES FOR TIMBER. 
RI>COloflofKlH)ED 1'1" B ULI. ETIN N o . 12, U. S. DEPARTlof l'.:l'oT OJ' 

AGRICULTURE. 

D Ivis ion 0" F oresl r,-o 
Safe Unit Stresses at 18,. Moisture. 

Lon~.leaf I'lne (Pinus 

I~I "... 1.30 1000 pa ustris) D ........ 1 
Shorl· leaf Pine (Pinu. 

600000 1.30 ' <0 tthinata) D ......... 1300 
White I'ine ( I'inus stro-

bll$) ................ ... 4"'" 1.00 700 
Xonny Pine (Pinus res-

lnosa) .............. 1 ""'I ""'" :1 Colorado Pine (Pinus 
ponderosa) . ... '" 444000 

Douglas Fir (Pseudot-
1",,1 _ I" SUb'll douglasil) ...... "" ... 

Redwood (Sequoia aem· 
pervirens) .. . . . . . ... '1«0 ,""" 650 

R ... -d Cedar (Juniperus 
700 virginiana),." ... , .. 1000 886000 

Bald Cypr~ (Taxoolum 
distichum) D ." .. ,. 1000 450000 1.10 

White O,k 

""_I I" 
2tb 9000 100 I": 7000 " 148 .... 

130
1

" "" " 

167 ... . 

'" 
250 

120 6000! 60 :1 (Quercus 
alb. ... ) D . . . . 1200 MOOOO 1." ~OO 1(:(100

1
_ 200 

h cioT of SUfcty . , ... .. - ," " , , , I 4 

The nlues mar\.;eo.l "U" were obuined from experiments made by 
the Forestry Division. The OIher values were obtained from various 
""urees, chicny the Hklt Census Re~rt, but 10 moditied as to give 
results w11I1'41rnble wilh f 'orestry Division vBlucs. To arrive at true 
aHrage values of strenb",h multiply safe loads by fwor of safety given 
in each column, T he va lues for resilience and lensile strength arc the 
ultitrulte values. The former is practically IleVer used in designing. 
The laner is a factor impoo;sible to develop in practice, since the piece 
will always fail in some other way, u~ually by Shearing. 

The crushing slrenl.",h across the grnin in Above ill based upon a 
crushing of 8 per cent. of the c~ &eCtiolUi height of the piece . 

• Th; . ... Ia_ It certaln!y 100 !*'K'" 
t"" " .. . matL-f.o. 
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AVERAGE ULTIMATE BREAKING UNIT 

~h!"'~k ..•.......... 
10". P,ne ................ . 

Sou.h<m Lot>r·leaf or C_,,,, Y.n",.. 1'1" •. 
Dooelu ~·Ir ••••• • •••.••••••. 
Sbon·I • .r Yel)o.". Pine •. 
Red Pi ... (NOI'W"8.Y PI .... , 
Spruee and £,ut..,. t~U" • 
H.",Lock .•....... ,."".,. ...... . 
cedar ...... . 
Cbestnu, •..... 
Calif.,.,,'" R ed......!. 
Caliront.la Spruce. . 

T e n'lon. 

"000 
7000 

12000 
.000 
9000 
.000 
.000 = ~ggg 
7000 

2000 
. 00 
.00 

'ggg' 
.00 

AVERAGE SAFE ALLOWABLE WORKING UNIT 

lIM " TiAbor. 

Wh;,~o.k .... 
Whit. Pine ••..••.••....... 
So.nbem Loa,.loaf <II G~ Yellow P;n~ 
Oouglu .,0.. . ....... .... . 
Shon·l<.r VeUo .. Pin~ •.• 
Red Pine (N ...... ay Pln~) .. 
!';prucc and f .......... f i< .•. 
HeIllLoc. . ....•. 
~ ... 
Chht,;,;,: : : ... 
Calir,,",1a R.d .. ood. 
Calil'omla Spnx:e . 

TenAlon. 

] .. iI1G .... 

I 

. -. 
1200 
700 

1200 
~gg 
.00 
600 
600 
600 
700 ..0 
700 

., . 
200 
.0 
60 
'60' 
.0 
.0 

'""" ,110ft taw.. .'" hailed _ ,,- __ ....ded by 'he .ommi .. .., 011 
In,el>denll of Bride'" and 8uildin,. at _IIeIr F"tfth ADn ... l COOrcn'IOfI in O<:tob .. , 
f""", nriou, _ren. 
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STRESSES, IN POUNDS PER SQUARE INOR. 

CO''' ....... I., ... T ........ · ...... 

'1'Il10 5nol • • 

.-... h_,1bn • • .tuff 

OoI ..... ttu.. "- 1IoIIId1l· 
lilt -!se . ..... 
-' 
7000 .000 2000 7000 1000000 
.. 00 .Il00 700 4000 .000000 
7000 '000 .. 00 7000 .ll00000 

~ .Il00 800 .000 .400000 
4Il00 .000 0000 .. 00000 

8000 4000 800 .000 1130000 
0000 4000 700 .000 .. 00000 

'';000 4000 800 •• 00 900000 
.000 700 8000 900000 

.. 00 8800 688 .000 700000 .. . 4000 .000 .000000 
4000 

I 
000 4.00 li=S " ,., 4000 ... .000 
--- --

8bearlDc· 

"illl .... 
800 
400 
000 
.00 
400 

' .00' 
••• 

'400 
000 
400 .. 

.-..... 
4 000 
2 • ggg 
4000 

000 
00 

'3 ' 
•• 

' itl' 
2 .gg 

STRESSES, IN POUNDS PER SQUARE INOH. 

Coonpre .. IOD. Tra ... "",u't. ShearinII" 

"ulGnlL 
h_l'i" ... oluol 'oO .... .... "- ....., . .... ; ...... ... ~I~..!.. ... 

'1... n ... '-. Ii •. .... ,_. ,_. 
-! 

1400 .000 .00 1200 '000 
uoo .688 200 li88 .00 
1400 ••• 12t10 
UOO ... 200 800 'ioOO • 200 ... 2 •• .000 
.000 800 200 800 '750 1200 800 200 700 

, . iOoo 800 10. 800 800 
800 200 800 

UOO ~gg 200 700 400 
2 •• 800 IlOO ...... 800 10' i88 800 I 

.. 51 ..... "" 01 8ri.t1_.nd Trutl .. n .. ben" 01 , he " 1"M. but the am"' ...... t and ... ~ In ... any caoeo ..... 
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SAFE LOA!) IN POUNDS 

FOR REOTANGULAR 

OF WHITE PINE, OEDAR 

Allo .... able ~b..e stlUS 2!!! pou",," pe< "'lua ... Inch oaroty factOT 6-

Safe 10a<l_ for ",h ... f~ .... of ... r<:ly may be obtained as folio ... : 

... 
" ,~ I. 11 ,. 13 

, ... , -" 
• ." , '00 • ,~ 

• 1.70 

" '" U '.M 

" 3.O'l 

" 3.M 
U U2 

" .." 

" ,." 
" ." 
" .. ., 
" W, 
'" ." 
" '''' " 1(1.16 
~ "" m 11011 

" '" '" 12.10 

" '" ,~ '" 13.13 

'" m "" l~l 1I.~ 

~ '" '" ~15 ,~ It.SI 

" '" '" "" '"' M' 16.46 

" '" "" ... .~ '" 17.156 

'" '" 311 '" <0' .. ".00 

" '" "" '" 421 "" "'." .. 213 ", '"' '" (76 21.00 

" '" '" ... 4C2 " " " '" m '" '" ." 2 1.28 

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



CAMBRIA STEEL. 

UNIFORMLY DISrnmUTED 

BEAMS ONE INCH THICK 

AND SPRUCE OR EASTERN F IR. 

Modnlu. of rupture (200 p"unda po. 1<1""'" Inch. , 
New ... r.load _ Sore load rrom uhl e X New 1\0<>0' • 

.6' 

i:' I __ -, __ ,-~'·~·;;P~'~"~.~'~"~'~.~'~"~"~'~'~" ~'=h~';"~' __ -,--- I~i:~~ 
,~ 19 2 0 2 1 2 2 23 2 4 v 

, 
" " " " h 

" " " " " 
'" " " '" " 

" " " .. 
" .. 

i20 802 
700 7SO 861 
681 ir.9 sn 
G63 73'.1. 81~ 

&16 720 796 
630 iO'l r.8 

,,~ 

18':'0 :m6 
1789 1!H~ 

1714 1&67 

1645 1792 
1&82 1723 
Iro.I 16J!1 
HOO 1000 
H19 IM5 

1.70 
2.10 
2.51 
1." 
3.r,:; 
02 

4.73 
1M .. " 
'''' ,." 
.'" .. " 

10.16 
11.11 
12.10 

IU3 
11.20 
15.31 
I\UG 
l i.66 

1871 1193 18.00 
1145 20.18 
1100 2UiO 

"" "-'" 1318 24.28 

25.73 

"'." 28.75 
SO.S2 
31.9-1 

1120 113.00 
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••• CAMBRIA 8TJjEL . 

SAFE LOADS IN POUNDS 
FOR RECTANGULAR 

OF SHORT-LEAF 

A11o_ble fibff w ... 1000 pound. po' "'I"""" inch. So.r ... y facto< 6. 

We lOAd. (or other ...r«y l"acton may be obu.lned ... (01'-0 : 

! 141 'I ~:'h:' :en:: 'U1:"'~:j8'13 14 :;=: 
4 # 1 0001 1000 1361 rna ~ 2778 3361 4000 4(;9.1 l>\U .40 
::; 3to6f"Kir ';.i.( iiil:i9:l422 lalO = XS9 ~ :r.:i6 43,';6 .63 
6 -~ ~63 6671 W7[~j":U; ... r · l85Z 2'21l '1f,Q 31:» S® 90 
i Z>I '-S9";: m m,iiMJ 12M "'iNl7": 1921 225Ii 2G83 stU L 23 

8 222 8-1;'600: &'111889 1l~ I~ i"6ili' I' 'lml :. ~~ 27:!2 1.ft) 
\I 1\18

1 
309

1 
+HL~ 7'JO 1000 ll----,-;:m ItJ.'l l(l).I 1778 \!Ofj6 : :}'!! 200 

10 l';3j 278 400 6-u :.!t1\ 900 1111 130H 11000 LI8'i'S 2178 2.~ 
11 162 Z-~11 3G4 400 &l~ SI8 1010 1222 14M 1"'T;{i7 1 1000 B.03 
12 1-11>1 231 333 4iH f;I13" ";'i1'l 926 lli!O 1m 156..'> Uila 3.00 

13 la7IZ1t SUI ~19 6Ii &» : 8M IIJ3.l 1 1231 1#1 16;,'; 4.23 
11 1ZI 198 286

1
"'1 {(IS &I~ -M.i1 .• ~.: 1143 J3.t1 IW 0 6 

\."; 119 185 '1IfI 863 (,~ 6lO i i I 896 · 1067 1252 14<02 5.63 
16 1111 171 200 340 #I ~ rot ~ ' iliil'f 11.1 1861 $.40 
Ii 100 163

1

" m l ~; 418 r>29 ~ 791 941 : .t}~. 1281 7.23 
III 991 1M 22'J SO'l S% 500 617 ;47 889 1043 : 1210 B..10 
19 (II It'l 211 287 , 874 HI r.ss 'lOA 8-12 968 " iioW' \I.m 
20 !'9 lS9 'D) 2721 ~ 4,j() M6 6;2 .bOO \l39 100 10.00 
21 8-~ 132, 100 2W 339

1 

~211 629 &10 7£2 !l'!.H 1037 11.03 
Z~ 81 126 WI 24i S23 400 ro(I 6!1 m 8M 900 12.10 
23 77 121 174 237 80!'1 391 4fI3 Ii85 696 8U; ~17 13.23 
~ I 116 l W '}ZI ' 296 876 .1(';3 500 &;1 792 <.m IHO 

" m 100 218
1 

2S-I "" HI "" '" ~, 871 o;m 

" .~ 
If>4 ~1 2i4 1 '" '" '" '" m .. 16.90 

r- 1m, 
!:, ~ : '" 

.., ". '" .. on 18.23 

" W '" ." .., 
'" 'n i78 19.60 

" '~ i ""I ~ '" 
.. ,. 

~, .. 751 21.03 

" 1331 181 237 .. '" .. '" '" '" 22.;,0 

" 121) 176 229 ,., 
'" ." '" '" "" t l.03 

" I~ JjO 222 ~, '" .~ ... '" ." 25.60 

~ 1211 165 2l~ '" '" "" 
.., ... '" v,~ 

" 113 100 '" m '" m ~, "' "'00 
" 11~~~7 '" '" ." '" "" .. m . _-- . .. -

!'...( .. I_d. for .. nr fibreotrua mar be r •• dilr obtai""d (rom thi . .. bl. br proportion. 



OA.KBRlA STEEL. • •• 
UNIFORM!.. Y DISTRIBUTED, 
BEAMS ONE INOH THIOK, 
YELLOW PINE. 

)oI o<iulu.oI "'pture 6000 _Ddt ~ oquare Inch. 

s ... ...r.1o&d _ So.fe l_d f""", t.ble X -;, ~~ 
• eW ad« 

... Depth or neRfU ." Inche •• 

• I" "" " ,. ,. .0 . , •• .3 ,. ., 
• "" w" ''" ,. !!:;o 

U , ... 
" oro 

" . ~ 

U 4.!'O 

" ,ro 
" , .• 
" ';.21 

" ~.IO 

" '.ro 
~ " .. 
" 11.03 

" 1210 

" ,." 
U "., 
" L;63 

" 'coo 
n '"'' 
" 19.00 

" !!I.IXI 

" ".., 

" !!t.OS 

" ~, Z;.OO 

" 7"0, ... 'N "'" r..2S .. '" ... u,. "" "" 
,,,, ",oo 

" m l 
'" '" "'" U~ l:r.o , .. 11;37 '''' "" ..... 

~ ... ' "" "" , .. 111-1 "'" I:W;I 1191 '''' ms ~" 
~ "'I '00 "" '" "." ",,, '''' 1 ~.:;3 Irrl'.l ,,., ... " 
'" '" 

,,, 
'" '" ,«. u,. ,,,, Blr- , .. , ''''' ... " 

" .. , '" :1 .. "'" ,>< • ",. "" "'" , .. , ..... ., "', 711 .. 1111 ''''' ,,,. , .. 
Sale \oada rOt ........ 01 Calif ...... Redwood. ~ 01 aboore. 



'0' CAMBRIA STEEL. 

SAFE LOADS IN POUNDS 
FOR RECTANGULAJ:t. 

OF WHITE OAK. AN1) 
A11"",. bl" fIbre 0(<eU 1 2tIO pound. per "'l""'" inch. Safety f.."or &. 

s ar" l.,.d, f()l" .,. !1er Sar«)' faCI<>d "'~y be obtained as foil ...... , 

.... Depl1t uf" neona I .. IlIcl"!:JI. "-I • I >0 " I ,. " r'''ciq~ ,. V 

, 
"" ... , "" .00 , ... 

1.I ~ , 1:>1 , UH 

I " 2.10 

\ 
.. Zl~6 2~ 

" '.!1'~ 3t6 

'" ,,," '''' .. "" 4.70 

'" "" m~ 5.10 

" "" "rn C.1I 

" '" '"' '" " '" 474 '" 7.;S 

" '" 4·19 m ,~ 

'" "" ,~ "" '" "" .. '00 

" '" "" '" '" ,~ '" 1073 1~11 lIJ.::.t\ 

" '.lIS '" "" '" "" "" '" 10'2-1 .... H.re 

'" '" '" r" ,m "" ;UI ,,", ,.. 
"''' 1~.7(} 

" "" 27'1 ~. "" '" ,n ,," , "" lc.;9 1 3.~~ 

'" '''' 
,,, 311 '" roo '" '" "" 1015 1500 

" '" 2:>1 ,. 
'" '" re, '" 867 ,,,, 16.22 

~ li~ 2t.! '" '" '" '" ;n '" "" 17.00 

'" Iii m ; '" '" 476 :;76 "" "" "" l ~}t! 

'" 2'.l.) "" 37~ ." '" "" i77 "" a).!.~ 
, 

'" 21~ '" '" "" ;~I ~, "., 
"' \:.5 '.!Il ~'75 "" '" i :fl '" "'" " ". ,,, '" '" "" "" '" 2U8 

'" H,'i ,~ "" '" '" '" m \!IIl1l 

" HI '" '" 4i~ "" .. '00 ZI.7t 

Safe 1oouI. f.rbeoml of J)Qu~ Fir, Red l 'inc (NQ<'Way Pine), Cn''''''', (,:be6t nut 
and Californ'" Spr<>e<:, ~ of. Ye. 



CAMBRIA STEEL. ... 
UNIFORMLY DISTRmUTED, 
BEAMS ONE INOH THICK, 
LONG-LEAF YELLOW PINE. 
)Iodul"" of ",pture 7200 p<>u.ad. pot oquare ;""h. 

:-v ... ..r~ 'oad _ Saf. load from tabl. X N ~ - - . e .. ac t.,.. 

... Depth or HeDDI. In Inches • I=: .. 
,~ 1 ~! 16 17 ,. ,. ., 22 12 3 •• v 

uu , ... ,., ,.., 
'.00 
4.70 

'" ." 
.~ 

"'" 7.18 ... 
"" .. ., .., 

"" "'" .. ., 
'"' "" om "" ~21 "" "" 1I.62 

~" "" ... "'m = 200 ,., "." 
"" L'i.OO 

16.2.1 
IUO 

,." 
:JJ. IS 

"" "ID ,.n 21.00 

"" "" '"' " ... ... , .. ~ ~I.~ 
,,~ "'" 11:.9 IGI6 ,." 
'"'' 1271 ute "'" 27.71 

nOt '''' 1306 I!/.!4 ,.., ISU 29.40 ,,'" ,,,, 
"'" H81 "'" " .. 81.10 

lOU U~ .." '"' ... , 17.&4 "" IOH "" "" "" 1547 ". ..... ... " 00 n", , .. "'" 10M .. '" 
Safe load, fO<' "-_ of HCnI\Q(;k, X of.bove. 



••• CAMBRIA STEEL . -
STRENGTH OF SOLID WOODEN COLUMNS OF 

DIFFERENT KINDS OF TIMBER. 

t'or v.uiolUl values of ~ . 

I Icn{,o1h of column in inches. d = ]coUt dia meter in Inches. 

Il.\n1) os TilE I'OR)IULA OF TIIK U. S. Il KI'ARTltl!ST or AGRI_ 
CULTUKE, D I V'S[O~ 0 11' VOR.:s1' I(Y, 

P=Fx 700 + 161: 
700 + 16c + c' 

I' = ultimate strength in pounds per aquare inch. 
I F = ultimate cru$hing strenlrlh of timber. c=;r' 

Values of F are th05e given in l:I.blc on pages M8 a.nd 359 herein. 

Ulltruate Str ... ctb I .. Pound, pef Square Inch . _ ...... 
~ 

"'PiN(Jrn~ ...... ...... ~...., :t:"'.:... IIi ... 
"~l .. ltUn riM. r.:J. Qooou.~ • .... .......... 

001iIIn0 1& a,.-. - -• -~aoo- -..00- 4000 .. 00 ,--- -
" 

2 4973 447. 3978 3481 
3 4940 444. 3962 3468 • 4897 4407 3918 3428 

• 484 • "'9 3876 3391 
6 4782 4304 38.6 3347 
7 4713 4242 3770 3299 
8 4638 4174 3710 3247 
9 46.6 4102 364. 3190 

10 447. 4026 3679 3132 
11 .386 3948 3009 3070 I. .. 97 3867 3438 3008 
13 4206 3785 3365 29 .. 
14 4114 3703 3291 2860 

15 4022 3620 3217 2815 
16 3930 3537 .144 2751 
17 3838 346. 3071 2687 
18 '748 337. 2998 26 .. 
19 36.9 3293 2927 .. 61 

.'(111" oa!dY raaon,.,.......,.;.".. ....... '" "'""', ...... ' " 1M "....tu, COOInec:tion witb ,be .bo.e .... bIe, _ p.:l..i6. 



CAMBRIA STEEL. '.7 
STRENGTH OF SOLID WOODEN OOLUMNS OF 

DIFFERENT KINDS OF TIMBER. 
For various values of ~. 

I =Ienl.'th of column in ineha. d = leal,t diameter in IIIchea. 
H.~SEI> os THE t'QR)(UlA or Till!: U. S. m;PAlTMI!:STOP ACll· 

t:1J1.TUlE. IJIV ISIOlol or fOkF-,>TRV. 

. 700 -+ 15c 
P=f X 700 + 15c + c'" 

l' = ultimate strength in pounds per sqllare inch. , 
... = ultimate crushing strength of timber. c= d' 
Vailies of ...... e those given in table on pages S58 and 359 he rein. 

UlU' .... te !Unmlrl-h III Pound. per Square Inch. 

WlIII Ook""" !it::ir "'~~ I ..... ,",!Ion ~ ... '01 ~a..a.k. C" "" -o..,e,' ,-- Ci..CMu~~. .... , ...... 
1'aldInio ...... , 

" 
3_ 

4~OO 
4_ 

I 3~OO---, 
• -
20 3&71 3214 2857 2600 
21 34B6 3137 2788 2440 
22 3400 30'" 2721 2381 
23 3320 2988 26&6 2324 
24 3240 2916 2592 2268 

2. 3162 2846 I 2529 2213 
26 3066 2777 2469 2160 
27 3013 2711 2410 2109 
2. 2941 2647 

I 
2363 2069 

29 2872 2585 2298 2010 

30 2806 2524 2244 1963 
32 2677 2409 2142 1874 
34 2567 2301 20<6 1790 
3. 2446 2200 1966 1711 
3. 2340 2106 1872 1638 

40 2241 2017 1793 1569 
42 2149 1934 1719 1506 .. 2003 1867 1650 , .. , 4. 1982 1784 1686 1388 
48 1907 1716 15215 1336 

"" 1836 1062 1468 1286 
•• ".. ..roc,. !'acton r".. variowl da .. .,. of .... 'lCtureI.O be PMdID CO.Dnoc.ion wi.h 

,he .b<>~e .able .... p. 3M. 
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368 CAMBRIA STEEL. 

SPECIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

~ Sp"oifio Gravities is Pure Water at 62 Degrees Fah., I Average W ~ ';:[&gr" 0 
Barometer 30Inohes. Speeifio Gravity. Olg. 0 ne 

Weight of One Cubio Foo~ 62.355 Pounds. I Water = 1. CU~~nI~~t. 

Air, atmospheric at 60 degrees F., under pres-
sure of one atmosphere, or 14.7 pounds per 
square inch, weighs .t'5th as much as water 

Aluminum ............................. . 
Anthracite, 1.3 to 1.84; of Penna., 1.3 to 1.7. 

.00123 
2.6 
1.5 

" broken, of any size, loose. _ . . .. . ........ . 
" "moderately shaken ... _. . ... _ .... . 
" "heaped bushel, loose, 77 

.0765 
162 
93.5 
52 to 56 
56 to 60 

to 83 pounds ....... _. ........... . ...... . 
a ton loose occn pies 40 to 

43 cubic feet ...... _. . ........ . 
Antimony, cast ..••......... . ........•••• 

" native .............. ......... . 
Ash, perfectly dry (see note p. 371) ...... , . 

" American White, dry (see note p. 371). 
Ashes of soft coal, solidly packed ........ . 
Asphaltum, 1 to 1.8 ... .. ............. ... . 
Brass (copper and zinc), cast, 7.8 to 8.4 .... . 

" rolled ................... ....• .... 

6.70 
6.67 
.752 
.61 

1.4 
8.1 
8.4 

Brick, best pressed . . . . . . . . . . . . . . . . . . . . .. . ........ . 
" common and hard. . . . . . . . . . . . . . . . .. . ........ . 
" soft inferior ........ . ..... . _ . . . . . .. . •....... 

Brickwork, pressed brick, fine joints. • • • . .. . ........ . 
" medium quality. . . . . . . . . . . . . .. . _ ....... . 
" coarse, inferior, soft. .. . .. .. . .. . ....... .. 
" at 125 pounds per cubic foot, 1 

cubic yard equals 1.507 tons, and 

·41·8 ...... 
416 
47 
38 
40 to 45 
87.3 

504 
524 
150 
125 
100 
140 
125 
100 

17.92 cubic feet equal! ton ... . .. ... ....... ..... .. 
Bronze, copper 8, tin 1 (gun metal) ....... . 8.5 529 
Cement,J hydraulic. American, Rosendale, 

ground and loose .. _ . . . . . . . . . .. ........ .. 56 
hydraulic. American, Rosendale, 

U. S. struck bush., 70 pounds. .. . ... __ ........ .. .. . 
hydraulic. American, Rosendale, 

Louisville bushel, 62 pounds. . .. '" _ ........ ..... . . 
hydraulic. American, Cumberland, 

ground, loose. . • •• . . . . . . . . . . .. ....•••••• 65 
hydraulic. American, Cumberland, 

ground, thoroughly shaken. . . ... •••••.. ... 85 
hydraulic. English Portland (U.S. 

struck bushel, 100 to 128) ••.... ••••••... . 81 to 102 
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CAM.EnIA STEEL. 369 

SPEOIFIO GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

Cement , hydraulic. EI1j:Jish l'ortland, II. 

barrel 400 10 '30 pounds ....... . 

" hydraulic. American f'orlland,IOO5e 
hydraulic. American l' O.ll:..od, 

thoroughly shaken ....... .. ,' .. 
Charroai of pines and uab .............. . 
('halk ................................ . 
Cherry, l>erfectly dry (aee note p. 371) ....• 
Clay, pollen', d ry, 1.8 to 2. 1 . ............ . 

" dry in lump, loose ... ..... .... ..... . 
Coal, bituln;nolls, solid, 1.2 10 1.5 .....•.•.• 

" bituminous, solid, Cambria Co., J'a.. 
1.27-I.M .... . ...... . .... .. . .• 

" bituminous, broken, of any site, loose .. 
" bituminous, modentcly shaken .. .... . 
" bitumillolL'i, II. heaped bushel,loose, 70 

to 78 ........................ .. . . 
" bituminous, 1 ton o«upies <13 to <18 

cubic feet . ................. .... . 
Coke, loose, good quality. .. . .....•....• 

" loose, a heaped bUihcl, 35 to <12 .•••.• 
" 1 ton OCCUp'l:S 80 to 9? cubic feet .... 

Corundum, pure, 3.8 10 <I ••••••••••••••••• 
Copper, cast , 8.6 to 8.8 . ................. . 

" rolled, 8.8 to 9 ..... .... ....... .. • 
Cork, dry (see note I)' 871) .............. . 
t :arth, common loam, perfcctly dry, loose .. . 

" " .. perrectlr dry, .haken .. 
" " "perfectly dry, rammed. 
" " "Ilightly moist, loose . . 
.. , . "more moist, loose ... . 
" .. "more moist , . haken .. . 
.. " "more moisl, packed . . . 
" " "ulOft flowinJ; mud .. . 
" " "as 10ft flowing mud 

well pressed ..••..• 
Elm, perfectly dry (see note p. 871) ...... . 
Hinl .................................• 
Gl :lS!l, 2.5 10 8.<15 •• •••.•..•••••.••..••••• 

" common window ... .......•. . • . ••• 
Gneiss, common, 2.62 to 2.76 •.•.••.••.•.• • 

... 
.67ll .. , 

.. " 

· . . . . . . . . . .. ., ., 
.24 

.......... 

......... . 
· .... .... 
.......... .......... 
· . . . . . . . . . 
.......... 
.......... 

.56 

" ." .,2 
269 

88 

110 
15 103(1 

16' .. 
"' 63 

" 19 10 Sf, 
<171052 
5110 S6 

23 10 32 

......... 

. ........ .. , ... 
" 72 to 80 
8! to 92 
9010100 
7(11076 
66 \0 68 
75 to 90 
90 to 100 

10f, 10 112 

110 to 12(1 .. 
'" I" 157 
168 



370 CAMBRIA S T EEL. 

SPECIFIC GRAVITIES AND WEIGHTS OF 
V ARIOUB SUBSTA NOES. 

Gnein. in loose piles. ........ . .......... .... .•.•. . 96 
Gold, cast, pure or 24 kara.t...... ......... 19.258 12Of, 

.. pure, hammeral .••.•••..... ,' ..... 19.5 1217 
Gru.ltc, 2.56 to 2.88 ..•................ _. . 2.72 170 
Greenstone. trap, 2.8 to 3.22... .... ... . . .. . 3.00 187 
Gypsum, plaster of Pari., 2.2-4 to!.3G . ..... 2.27 14.1.6 
Hickory, perfectly dry (see note 1'. 8'71). . .. .85 53 
Ice, .9t7 to .922. . ..•.•. .... ........... . .92 57.' 
Iron, ca5t, 6.9 to 7.-4 ..................... 7.15 ~6 

" grey foundry, cold ......... " ... ".. 7.21 450 
" " molten ......•••. .... . 6.9ol 4sa 
" wrought. .•. ..••. . . . . . . . . .. . . . . . . . 7.69 <ISO 

Lead, commercial.. .. .. .. .. .... . ... . .. . . I t.S8 709.6 
Lignllmv'tR (dry) ................ ". . ... .65-1.33 41108S 
LimC$tone and marbles ......... . . . . ... 2.6 164.4 
I.ime, quick.... . ........ .............. 1.5 95 

.. qu ick, ground, well $lu.ken. per struck 

•. qu~~h;~o~lr~;od!'u'ihIY' ~h~k~~: ~~ .......... 64 
struck bushe1 931( pound, . . . . . . . . . ... . . . .• 75 

LOCUliI, dry lsee note p. 871). • . •• .• • . .. . . • .71 «. 
)Iahopny, Spanish, dry (~note p. 371) ... .85 53 

.. Honduras, dry (Ke note p. 371). .56 S5 
)faple, dry (see note p. 871) ........ .. ... . .79 49 
i\\:ubles (see Limestones). 
)Iasonry of guniteor hmestonC$. Wen-dr.osed

l
. . . . .. . ... 166 

" of granite, well 5(abbled 1II0rtar rub-
ble, about t of mass Will be mort..... ... ..... • 154 

.. or granite, well scabbled dry rubble ......... 138 

.. of granLte, roughly scabbled mortar 
rubhle, abou t :4 to h of mu. 
will be morlar . . ... .. .. .....• ....•..... 150 

.. of granite, seabbled dry ru lol,Ie ... • ......... . 125 

.; of sandstone, }i less than granite ...........•......... 
)[asonryof brickwork (sec Urickwork). 
)!ercury. at a! degrees Fah .............. . 
Mica. 2.75t03.L .......... ...... ... .... . 
:\Iorlar. hardened, l.oi 10 1.9 .............. . 
Mud, dry, close ............ ... ... ...... . 

" wet, modernldy I)rasai .•..•...•... . 
., ., fluid .•........ .. ...... ...•.... 

13.62 849 
2.93 183 
1.66 103 

........ .. &)10110 

....... "'1' tlO to 130 
• . • . •• . ... 10f, to I!!O 



CAMBRIA STEEL. m 

BPECIFIO GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

'1M a.w for ". ... t= 3O'"i:!:.wotG Drct- P .... ~~.IIJ. I.,~:-:r On. 
'hipl of OM ~bioi fOOl, &.3:>S hu<b. 

"' _ _ 1. CIi~~~ 

Oak, liv.:, !nr{e::.t~~ .d?: :~I .. ~.~S.~. ~~~~ .p: ." 59.3 .. Red, Black, perfectly dry ............ . ... 32 to 45 
Petroleum ... ... . ....................... .818 54.8 
Pitch .. .............. .................. 1.15 71.7 
Poplar, dry (see note below) . ... .... .. .... . ., " Platinum .... . ............ ...... ........ 21.5 "" Quartz. . .. .... .. .......... .. .. ...... . .. 1 .. 
Rosin .. .. ............ ..... ... . ......... 1.10 886 
Salt, coarse, (p'" struck bushel, Syracuse, 

N. Y., 56 pounds) .... . ......... ....... ..... .. . .. " Sand, of pure quartz, perfectly dry and loose . .. ....... 9{J to 106 .. .. " voids full of water .. . .... ..... 118to 129 . , .. .. ve ry large and small 
grains. dry ...... ...... . ... 117 

Sand,tolle, 2.1 to 2:7l:I, 131 to 171 ........... 2.41 101 .. qllarried and pik-d, I Ine;LSure 
solid makes tJ4 (about) piled. .. .. .... .. 86 

Snow, fresh fallen .......... ......... .... .......... 5 to 12 .. moistened, compacted by rain .. . •..• . ..... 15 to 50 
Sycamore, perfectly dry (see note below) .. • 59 37 
Shales, red or black, 2.4 to 2.8 . ... ...... ... 2.6 1" 
Silver ........ ...... .. ...... ... ...... .. . 10.5 '" Slate, 2.7 to 2.9 ........ ............. ' .. .. " 175 
Soapstone, 2.65 t02.8 ............. ...... '.n 170 
Steel ........ .............. .. .. ..... 7.85 '90 
Suir,hur ........... .. .......... .. ....... '.00 125 
Tal ow . ........... .. .. ... . ............ . .. 68.6 
Tar .. ... .... ......... ... . ...... ... .. .. . 1 62.855 
Tin, cast, 7.2 to 7.5 ............. ..... 7.35 .59 
Walnut. Black. perfe<:tly dry (see note below) ,'1 " Water, pure rain, disulled, at 32 degrees F., 

Bar. 30 inches. ....... .. 62.417 .. " .. .. 62 degrees F., 
Bar.30inche •. 1 62.35.\ .. .. .. at 212degrces F., 
Bar. 30 inches ..... ..... 59.7 .. sea, 1.026 to 1.030 . . ... .... .. ....... 1.028 ".08 

Zinc or spelter, 6.8 to 7.2 .. ' .. 7.00 437.5 ---
NOTa._C'een 'imb¢n n. nolly weigh f"'''' one· fifth to "" •• Iy one.hatr more th.n 

d'r-; ",:di n~'y hoUdin.g 'imbe ... 'ol .... h!y ~""d. "".,..i~,b mO ••. 
or SI"'"fic e.a.,11,," of .. ood. not g' .... 'n tb~ table ..... J>IllIe a:;e;. 
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a7' CAMBRIA STEEL. 

-
STANDARD DECIMAL GAUGE. 

...... ru.t..ilI .I.ptnliaalil 
'Ve lgl.t pe r Sq.""." Foot 
In J·o"nd~. A,·olrd"I)()I •• 

"""' ..... ........ ""'- IBO •• lUlL. 

"'"-'" .......... ...... of ... 1_ Iftl~ huda JIll" Cabio toua,.,.c..1Iio 

"" 
,~ 

. 002 , .. 00 .00080010 .0 • .0816 

.004 1-200 .10160020 .'6 .1632 

.006 3- &00 .HI240030 .24 .2448 

.00. 1- 120 .20320041 .a2 ~'64 

.010 1- 100 .2154000111 .40 .4080 

.012 3 -200 .30480061 .4. .4896 
~ .. 7 -600 .36660071 ••• .6712 
.0,. 2-12IH .... +) .40640081 .64 .61528 
.018 9 -600 .40720091 .7' .7344 
.020 1-60 .110600102 .. 0 .8160 
.0 •• 11-600 .11l18S0112 ... .8976 
.026 1-40 .631100127 1.00 1.0200 
.02. 7 -2 00 .71120142 1.12 1.1424 
.oa. 4-121Hn H .81280163 '2. 1.30M 
.oa6 9 -200 .91440183 1.44 1.4688 
.040 1-21S 1.01600203 1.60 1.6320 
.04. ... 00 1.14300229 ' .. 0 1.8360 
.0.0 1-20 1.27000264 '.00 2.0400 
.0 .. 11-200 1.39700280 .20 2.2440 
.060 3 - 1S0 (/r-) 1.62400306 2.40 2.4480 
.061S 13-200 1.611100330 2.60 2.6020 
.070 7- 100 1.77800306 2 .. 0 2.8060 
.071S a-40 1.90000881 a.oo a.o600 
.080 2-2. 2.03200406 320 3.2840 
.080 17-200 2.10900432 3.40 3.4880 
.090 ,,'00 2.28800407 3.60 3.8720 
.090 19-200 2.41300483 '''0 3.8760 
.'00 1- 10 2.04000008 4.00 4.0800 
.110 11- 100 2.79400009 4.40 4.4880 
.120 ,-8 3.17000630 '.00 0.1000 
.130 2Z-200 3.42900888 0.40 0 .0080 
.100 -.0 3.81000762 6.00 6.1200 
.160 33-200 4.19100838 8.80 6.7320 
.180 ... 0 4..67200914 720 7.3440 
200 >-0 0.08001018 6.00 8.16 00 
220 11-00 0.08801118 ... 0 8.9760 
240 6-2. 6.09601219 9.80 9.7920 
2.0 >-4 6.30001270 .. .00 10.2000 

T ile Standard Decimal C.u~e II» been ",.,. .. 'Iy adopted by the Asooc:l~ ,;" .. of 
Ame.ka .. Steel Manul'actu", .. , ,lie Amo:rie&n Railw.:li 1oI a .... &I echooicf' Assocl._ 
,;"D .nd by ebout 1~'Y"wo of ' he prineip<ll I"",,,, of 'he Uni'ed Sla'es, 
Canada and M<xico. The decim.1 .yllem or ~~ut .. I1 .... re<:ommended by 'he 
AmeriCIUI I""i,u'" of Minl .. ~ E nlliD ...... in 1877 on by tbe Amen"" .. Society of 
M..::h.:onieal En"" ..... in 1."'35. 



CAXBBlA STEEL. 373 

WIRE AND SHEET METAL GAUGES. 
In »C('IIII,,111 oC all Ilich. 



r 

". CAMlIRIA STEEL. 

WEIGHTS OF SHEETS AND PLATES OF 
STEEL, WROUGHT IRON, COPPER AND BRASS. 

A ME RICAN OR B ROWNE & S IJARPE GAUGE. 

, . ""'- " 'eight I,p r Sqtl ... ~ Foot. 

• b 

"- ID ..... .... ,- .".. .-
000. .460000 18.7680 18.4000 20.6380 19.6880 
00. .409642 16.7134 16.3857 18.11668 17.6327 

00 .364796 14.8837 14.11918 )M203 16.6133 

• .324861 13.2648 12.9944 14.7162 13.9041 • .289297 11.8038 1l.!1719 13.1011 2 12.3819 
2 .2117627 10.11112 10.800 1 It.S70ti 11.0264 
3 .229423 9.3606 9.1769 10.3929 9.8193 • .204307 8.3367 8.1723 9.201H 6.7443 

• .181940 7.4232 7.2776 6.2419 7.7870 • .162023 6.6105 6.4809 7.3896 6.9346 
7 .144281S (1.8868 6.7714 a.liSSI 6.171:14 • .128490 11.2424 6.1396 0.8206 11.4994 • .114423 4.6686 4.0769 11.1834 4.8918 

•• .1018U 4.11174 4.0769 4.61 0 9 4.3812 
11 . 0907 3.7023 3.6297 4.1106 3.8838 •• .080808 3.2970 3.2323 3.6606 3.4l\86 
'3 .071962 2.9360 2.878& 3.21199 3.0800 •• .064084 2.6146 2 .(1634 2.9030 2.7428 

•• . 0116086 2.3264 2.2627 2.116112 2.4421S •• .011 621 2.o731S 2.0328 2.3022 2.1711 1 
'7 . 04112117 1.84811 1.8103 2.01101 1.9370 •• .040303 ...... 1.6121 1.82117 1.72110 •• . 0311690 1.4643 1.43116 1.82118 1.(1361 

2. '031961 1.3040 1.2784 1.4478 1.3679 .. .028462 1.1812 1.136& 1.2893 1.2162 •• .0211346 1.0341 1.0138 1.1482 1.0848 
23 .0221172 .92094 .90288 1.02211 .96608 .. . 020101 .82012 ~ .... .910116 .86032 

•• .017900 .73032 .71600 .81087 .76612 •• .0111941 .611039 .63784 'A2213 .tl8227 
27 .014196 .(17916 .6 6780 . 4303 .60766 •• .012641 .(Ill1klS .00064 .(17284 .MI03 •• .011207 .41S9 9 .40028 .(10994 .4&180 

3. .0100211 .40902 .40100 .46 413 .42907 
31 .008928 .36426 .30712 .40444 .362 12 .. .0079&0 .32436 .31800 .36014 .3402 6 
33 .OOh08O .28886 .28320 .32072 .30302 
3. .00 aOIl .2&724 .211220 .281182 .26986 

•• .001l6HI .22909 .22460 .211436 .240 3 2 
3. .0011000 ~ .. oo .20000 .226110 .21400 
'7 .004463 .18168 .17812 .20172 .190119 
3. .OOS9611 .16177 .111880 .17961 .16970 
3. .0031131 .14406 .14124 .109911 .111113 4. .00SI44 12828 .121176 .14242 .13466 

FOT ... dllh t. of .,eel plate< N' and over in thiekD .. , . see .. Tobie 01 Welilhu or 
n ot Rolled !:lars . .. po.~. ggfj to.f(l4. 
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OAMBRIA STIIEL. 

DEOIMALS OF A FOOT FOR EAOH n OF 
AN INOH. 

ncb. 

0 

~ 
i , 
,', 
, 
{ 
, 
I 

I , 
l 
! 
I 
" 

I I 
.1 
! 

~ 
I J 

8" 7" ._----
.5000 .5833 

.5013 .5846 

.5026 .5869 

.6039 .6872 

.5052 .5885 

.606" .5898 

.5078 .5911 

.5091 . 6924 

.5104. .5937 

.6117 .6961 

.5130 .5964 

.5143 .5977 

.6156 .5990 

.5169 .9003 

.5182 .6016 

. 5195 .802 • 

.5208 .8042 

.5221 .6055 

.5234 .6068 

.5247 .8081 

.5260 .6094 

.5273 .6107 

.5286 .6120 

.5299 .6133 

.5312 .6146 

.5;l26 .6159 

.5339 .6172 

.5352 .6185 

.5365 .6198 

.5378 .6211 

. 5391 .6224 

.6404 .6237 

.6417 .6250 

8" 9" 10" 11" 

--- ---
.6667 .7500 .8333 .9167 

.6680 .7513 .8346 .9180 

.6693 .7526 .8359 .9193 

.6706 .7539 .8372 .9206 

.6719 .7662 ..... . 9219 

.6732 .7565 .8398 .9232 

.6745 .7578 .8411 ..... 

.6768 .7501 .8'42' .9258 

.6771 .7_ .8437 .9271 

.6784 .7617 . ..." .9084 

.6797 .7630 .8464 .9297 

.6810 .7'" ... 77 .9310 

.6823 .7656 .8490 .9323 

.6836 .7669 .8503 .9336 

.6849 .7682 . 8516 ..... 

.6862 .7695 .8529 .9362 

.6875 .7708 .8542 .9375 

.6888 .7721 .8555 .9388 

.6901 .7734 .856B .9401 

.6914 .7747 .8581 .9414 

.6927 .7760 ..... .9427 

.6940 .7773 .B00'7 .9440 

.6963 .7786 .8620 .9453 

.6966 .7799 .8633 .... 8 

.6979 .7B12 .8646 .9479 

.6992 .7826 .8659 .9492 

.7""" .7B89 .8672 .• 505 

.7018 .7852 .8686 .9518 

.7031 .7_ .8698 .9531 

.7044 .7878 .87 11 ..... 

.7057 .7891 .8724 .9557 

.7070 .7_ .8737 .9570 

.7083 .7917 .8750 .9683 
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378 CAMBRIA STEEL. -

DECIMALS OF A FOOT FOR EAOH if OF 
AN INOH. 

In<:h. I 0" I 1" 2" 3" 4" ." -- ---------------

II .0430 .1263 .2096 .2930 .3763 .4596 
.044. .1276 .2109 .2943 .3776 .4609 
.0456 .1289 .2122 .2956 .3789 .4622 

I. .0469 .1302 .2135 .2969 .3802 .4635 

\1 
.0462 .1316 .2148 .2982 .3815 .4646 
.0465 .1328 .2161 .2995 .3828 .4661 
.0508 .1341 .2174 .3008 .3841 .4674 
.0521 .1354 .2188 .3021 .3654 .4688 

U 
.0534 .1367 .2201 .3034 .3867 .4701 
.0547 .1380 .2214 .3047 .3880 .4714 
.0560 .1393 .2227 .3060 .3893 .4727 
.0573 .1406 .2240 .3073 .3906 .4740 

!I .0586 .1419 .2253 .3086 .3919 .4753 
.0599 .1432 .2266 .3099 .3932 .4766 
.0612 .1445 .2279 .3112 .3945 .4779 

" .0025 .1468 .2292 .3125 .3958 .4792 

:1 .0638 .1471 .2305 .3138 .3971 .4600 
.0651 .1484 .2318 .3151 .3984 .4818 

It .0664 .1497 .2331 .3164 .3997 .4831 
.0077 .1510 .2344 .3177 .4010 .4644 

tl .0690 .1523 .2357 .3190 .4023 .4857 
.0703 .1536 .2370 .3203 .4036 .4870 
.0716 .1549 .2383 .3216 .4046 .4883 
.0729 .1562 .2396 .3229 .4062 .4896 

il 
.0742 .1576 .2409 .3242 .4076 .4906 
.0755 .1589 .2422 .3255 .4089 .4922 
.0768 .1602 .2435 .3268 .4102 .4935 _ 
.0781 .1615 .2448 .3281 .4115 .4»<8 r 

I) .0794 .1628 .2481 .3294 .4128 .4961 
.0607 .1641 .2474 .3307 .4141 .4974 
.0820 .1654 .2487 .3320 .4154 .4987 



~ 

CAMIJRIA. STEEL. 37. 

DEQIMALS OF A FODr F OR EAOH n OF 
AN INOH. 

-
loeh. 6" 7" 6" ." 10" 1 1" 

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

~ 
.5430 .6263 .7096 .7930 .8763 .9596 
.6448 .6276 .1109 .7943 .8776 .• 609 
.5456 .6289 .7122 .7956 .8789 .9822 
.5469 .0302 .7135 .7969 .6802 .0035 

/I .6482 .6315 .7148 .7982 . BSHi ..... 
.... 5 .6328 .7161 .7995 .8828 .9681 
.5508 .6341 .7174 .8008 .8841 .9674 

I .5521 .6354 .71SS .8021 .8854 .9088 

~ 
.5534 .6367 .7201 .8034 .8867 .9701 
.5547 .6380 .7214 .8047 .8880 .9714 
.5560 .8393 .7227 .8000 .8893 .9727 
.5573 .0400 . 7240 .807 • .8900 .9740 

II .5586 .6419 .7253 .8080 .8919 .9753 
.5599 .043' . 7266 .809 • .8932 .9766 
.5612 .0445 .7279 .S112 .8945 .9779 

I .6625 .0458 .7292 .8125 .8958 .9792 

II 
.5638 .6471 .7305 .8 138 .8971 .• 808 
.5651 .S484 .7318 .BlI>1 .8984 .9B18 
.5664 .6497 .7331 .8164 .S997 .9831 
.5677 .6510 .7344 .8177 . 9010 ..... 

II .5690 .6523 .7357 .8190 .9023 .9857 
.5703 .6536 .7370 .8203 .903 • . 9870 
.5716 .6549 .7383 .8216 .904 • .• 883 

I .5729 .6562 .7396 .8229 .006' .9896 

Ij .5742 .6576 .7409 . 8242 .907 • .9909 

II .5765 .6589 .7422 . 8256 .906 • .9922 
.6768 .6802 .74M- .8268 .9102 .9936 
.6781 .66115 .7448 .8281 . 9115 ..... 

tl .6794 .6628 .7461 .8294 .9128 .9961 
.5807 .6641 .7474 .8307 .914 1 .9974 
.15820 .6654 .7487 .8320 .9154 .9987 

1 1.0000 

, 

\ 



<,~ 

, -'00 OAXBRIA STEEL. 

DECIMAlS OF AN mOB FOR EAOH nth. 

Tl.b· l n Ul • .! Dedm a l. 

-
F" .. , · o.,h. nlh ... J).,., lmal. ..... 
liQII , tlIln. 

- - -
1 .015625 33 .1'H5625 

1 • .03125 17 34 .53125 
• 3 .046876 3. .546875 • 4 .0625 1- 16 18 36 .6625 9-16 

5 .078125 37 .678125 
3 6 .09375 I. 36 .69375 

7 .109375 3. .609375 • 6 .125 1-<1 .0 40 .625 ' -6 

• .140625 41 .640625 
5 10 .15626 " .. .65625 

11 .171875 .., .671875 
6 I. . lS75 3- 18 • 2 .. .6875 11-16 

13 .203125 45 .703125 
7 14 .21B75 23 46 .71875 

16 .234376 ., .734375 
8 16 ,2_ 1-4 24 4. _7_ 3-4 

17 .265625 4. .765625 • 16 .28125 25 60 .78125 I. .296876 51 .796876 
10 20 .3125 6- 16 26 5' .8126 13-16 

.1 .328125 58 .828125 
11 •• .34376 . 7 54 .84375 

23 .369375 _5 .859376 
12 .. .375 3-8 26 66 .875 7-8 

2. .800025 .7 .890625 
13 26 .40625 2. 66 .90625 

27 .421875 6. .921875 
15':'16 14 28 .4376 7- 10 30 60 .9375 

.9 .403125 61 .963125 
15 30 .46876 31 6. .96875 

31 .484375 63 .9843'16 
16 32 ,- 1-2 3. M 1, 1 



OAllBBlA STEEL. 88> 

WEIGHTS AND AREAS OF SQUARE AND 
ROUND BARS AND CIROUMF.J!1R.. 

ENOES OF ROUND BARS. 
One cubic foot of $tee l weighs <189.6 lb.. ...... "'''PI

'' I ...... ~I .. .... .... -.. liqeW Okt OIAr 0 " 0" '0" ., .... I'-- , ..... t.c ... "" t.c. • It·lMIo& ........ . , .... 
. ---

n .013 .010 .0009 .0001 .1963 
/ , .021 .016 .0061 .0048 .2464 
.\ .030 .023 .0088 .0009 .2945 ., .041 .03' .0120 .0004 .3436 

), .053 .042 .0156 .0123 .3927 
.067 .OM .0198 .01M .4418 

~ .083 .Q6I; .0244 .0192 .4909 
.100 .079 .0295 .0232 .6400 

1'1 
.120 .094 .0362 .0276 .0890 
.140 .110 .0413 .0324 .6381 

II .163 .128 .0479 .0376 .6872 
.187 .147 .0649 .0431 .7363 

I .213 .167 .0625 .0491 .7864 
1\ .240 .188 .0706 .0064 ..... 
(I .26S .211 .0791 .0621 .8836 

.300 .236 .0881 .0692 .9327 

n 
.332 .261 .0977 .0767 .9817 
.366 .288 .1077 .0646 1.0308 
.402 .316 .1182 .0928 1.0799 
.43S .• 46 .1292 .1014 1.1200 

f .478 .376 .1406 .1104 1.1781 

/I .519 .407 .1526 .ll98 1.2272 .6., ... , .1660 .1296 1.2763 .- .476 .1780 .1398 1.3264 

fl 
.'" .611 .1914 .1003 1.3744 
. 698 .... .2053 .1613 1.4235 
.747 .587 .2197 .1726 1.4726 
.798 .627 .• 246 .1843 1.5217 

• 
I .600 . 668 .• 000 .1963 1.5708 

II .004 .710 .2659 .2088 1.6199 
.960 .7" .2822 .2217 1.6690 

1.017 .799 .2991 .2349 1.7181 



3 •• OAMBRIA STEEL. 

SQUARE AND ROUND BARS. 

(CONTINUIlD.) 

-
'""'- yapl . r I "liplol .... .... -....... 0 "" 0 "" 0'" 0'" '0'" 
ill I ... OM '001 tar. OM hoi tee. m 59,. I...w. ill SoJ. lD<ML iI. I"dllL 

i 
1.076 .845 .3164 .2486 1.7671 
1.136 .893 .3342 .2626 1.8162 
1.199 .941 .3526 .2769 1.8653 
1.263 .992 .3713 .2916 1.9144 

I 1.32S ..... 1.043 .3906 .3068 1.9635 

U 
1.395 1.106 ¥.4104 .3252 2.0126 
1.464 1.150 .4307 .3382 2.0617 
1.535 1.2O/i . 4614 ..... 2.1108 

~ 
1.607 1.262 .4727 .3712 2.1598 
1.681 1.320 ..... .3883 2.2089 
1.756 1.379 .5166 .4067 2.2680 
1.834 1.440 .5393 .4236 2.3071 

h 1.913 1.602 .M25 .4418 2.3662 
2.245 1.763 .6602 .5185 2.5525 

I 2.603 2._ .7666 .0013 2.7489 
H 2.989 2.347 .8789 ,6903 2.9452 

1 3.400 2.670 1.0000 .7854 3.1416 
r. 3.838 3.014 1.1269 .8866 3.3379 

J. .. 303 3.379 1.2656 .8840 3.5343 
4.795 3.766 1.4102 1.1076 3.7306 

i 5.312 4.173 1.5625 1.2272 3.9270 
5.857 .. 600 1.7227 1.3530 4.1233 
6.428 tW49 1.8906 1 ..... 4.3197 ,., 7.026 5.518 2.0664 1.6230 4.5100 

t 7.650 6.008 2.2500 1.7671 4.7124 
8.301 6.520 2.4414 1.9175 .. 9087 
8.978 7.051 2.6406 2.0739 5.1051 

II 9.682 7._ 2.8477 2.2365 5.3014 

i 
10.41 8.178 3.0625 2.4053 5.4978 
11.17 8.773 3.2852 2.5802 5.6941 
11.95 9.388 3.5156 2.7612 5.8005 
12.76 10.02 3.7539 2.9483 6.0868 



~ 
CAMBRIA 8TEEL. 38' 

SQUARE AND ROUND BARS. 

( CONTI NU ED.) 

- ft'_ .. apl fI I .. ticU of "". "". -.- [lIAr Olu 0" 0 " ·0 " 
iJ. !..u.. 0lIl Pot' w.,. OM r .. '-1:. Ia ... , .... \II s.. I ..... . , .... 

2 13.60 10.68 4.()()()() 3.1416 6.2832 

1- 14.46 11.36 4.2539 3.3410 8.4796 
16.36 12.06 4.6166 3.Ma6 6.6759 

h 16.27 12.78 4.7862 3.7583 6.8722 
( 

i 
17.22 13.62 5.06215 3.9761 7.0686 
18.19 14.28 6.3477 4.2000 7.2649 

l~ 
19.1S 15.07 '.6400 ... ""' 7.4613 
20.20 16.86 5.9414 4.6664 7.6576 

A 21.25 16.69 6.2500 4.0087 7.6MO 
22.33 17.63 6.5664 6.1572 8.0503 

A 23.43 18.40 6.8906 6.4119 B.2467 
24..6 19.29 7.2227 5.6727 8.4430 

I 25.71 20.20 7.5625 6.9396 8.6394 

I: 26.90 21.12 7.9102 6.2126 8.8357 
28.10 22.07 8.2666 6.4918 9.0321 
29.34 23.04 8.6289 6.7771 9.2284 

3 "".60 24.03 9.()()()() 7.0666 9.4248 

t 31.89 25.0. 9.3789 . 7.3662 9.6211 
33.20 26.08 9.7666 7.6699 9.817.6 
... 5. 27.13 10.160 7.9798 10.014 

i 
36.92 26.20 10.663 8.2958 10.210 
37.31 29.30 10.973 8.6179 10.407 
38.73 30.42 11.391 8.9462 10.603 
40.18 31.56 11.816 9.2806 10.799 

t 41.65 32.71 12.250 9.6211 10.996 
43.14 33.90 12.691 9.9678 1l.192 
... 68 35.09 13.141 10.321 U.38B 
46.24 36.31 13.598 10.680 11.585 

1 47.82 37.56 14.063 11.045 1l.7S1 
".42 38.81 14.635 11.416 11.977 
51.05 40.10 15.016 11.793 12.174 

/I 52.71 41.40 15.604 12.177 12.370 



r 
". CAMBRIA STEEL. -

SQUARE AND ROUND BARS. 

( CONT I NU ED.) 

'I\Itu. I .... ·i«!o\ 01 1 .. .;pI ol -- _. --• DiI.aeI« 0 ..... 0 au 0" 0" -0" 
iJ. IA.. 0 .. 1001 LIl>r. 0Dt 1001 tar. ;~ Sq. !1I<l& ill. &!. bK mlll<lo .. 

------ --
• M4<l 42.73 16.000 12.566 12.566 

! 56.11 44.07 16.504 12.962 12.763 
67.& ..... 17.016 13.364 12.959 
59.62 46.83 17.635 13.772 13.155 

f 61.41 48.24. 18.063 14.186 13.852 
63.23 49.66 18.598 14.607 13.548 
65.08 51.11 19.141 15.033 13.744 

TI 66.96 62.58 19.691 15.466 13.941 

! 68.85 '~07 20.250 15.904 14.137 
I. 70.78 65.59 20.816 16.349 14.334 
I 72.73 57.12 21.391 16.~ 14.530 
II 74.70 68.67 21.973 17.257 14.726 

I 76.71 60.25 22.563 17.721 14.923 
II 78.74 61.84 23.160 18.190 15.119 
I BO.81 63.46 23.766 IS.065 15.315 
II 82.89 65.10 24.379 19.147 15.512 

• 85.00 66.76 25.000 19.635 16.708 

'I' 87.14 68.44 25.029 20.129 15.904 
89.30 70.14 26.266 20.629 16.101 

h 91.49 71.86 26.910 21.135 16.297 

i 
93.72 73.00 27.563 21.648 16.493 
95.96 75.37 28.223 22.166 16.690 
98.23 77.15 28.891 22.691 16.886 

100.5 78.95 29.566 23.221 17.082 

t 102.8 SO.77 30.250 23.758 17.279 
105.2 82.62 30.941 24.301 17.475 
107.6 ..... 31.641 2~850 17.671 

tI 110.0 86.38 32.348 25.406 17.868 

1 112.4 88.29 33.063 25.967 18.064 
114.9 90.22 33.785 26.535 18.261 
117.4 92.17 34.516 27.109 18.457 

II 119.9 .U. 35.254 27.688 18.653 



CAlIlBBIA. STEEL. ••• 
SQUARE AND ROUND BARS. 

(COSTlNUIm.) 

.... - YIiP'" y.,'lof .-" .,." .....-...... c .. 0 " c .. 0 " " 0" 
i:l 1Jd. .. OM "" Ltq. 11M rool x.c. b&\. ID<Mi. ill &\. I ..... 1~loU-. 

----

• 122.4 96.14 36.000 28.274 18.860 

! 126.0 98.14 36.764 28 .... 19.016 
127.6 100.2 37.516 29.465 19.242 
130.2 102.2 38.285 30.069 19.439 

t 132.8 104.3 39.063 30.680 19.635 
136.6 106.4 39.848 31.296 19.831 
138.2 108.5 40.641 31.919 20.028 ,.. 140.9 110.7 41.441 32.548 20.224 

I 143.6 112.8 42.250 33.183 20.420 

Y 146.6 114.9 43.066 33.824 20.617 
149.2 117.2 43.891 34.472 20.813 

II 162.1 119.4 44.723 35.125 21.009 

I , .... 121.7 45.563 35.786 21.206 

1. 
157.8 123.9 46.410 36.450 21.402 
160.8 126.2 47.266 37.122 21.698 
163.6 128.5 48.129 37.800 21.795 

7 166.6 130.9 49.000 38.486 21.991 
n 169.6 133.2 49.879 39.176 22.187 

). 172.6 135.6 50.766 39.871 22.384 
175.6 137.9 61.660 40.674 22.580 

! 178.7 140.4 52.563 41.282 22.777 

I 
181.8 142.8 53.473 41.997 22.973 
1"'"0 · 145.3 640391 42.718 23.169 
188.1 147.7 55.316 43.446 23.366 

I 191.3 150.2 56.250 44.179 23.662 

Y 10 ... 162.7 67.191 44.918 23.758 
197.7 155.2 68.141 45.664 23.955 

II 200.0 157.8 69.098 46.415 24.151 

I 20U 160.8 60.063 47.178 24.347 

tl 207.6 163.0 61.036 47.987 24.644 
210.8 165.6 62.016 48.707 24.740 

II 214.2 168.2 63.004 49.483 24.936 



·" CAlilBRIA STEEL. 

SQUARE AND ROUND BARS. 

( CONTI NU ED.) 

-.... - Wapi .! I "',;pl fI. -- ,-- """'-.- Dial Olar DO. 0'" . f 0 ..... 
II.I .. ~ .. OM Pool "",. 0... hot I.oq:. iltS!,. I..w.. II S,.I ... ",I .... 

----
8 217.6 171.0 84.000 60.265 25.133 
n 221.0 173.6 66.004 51.004 25.329 

A 2M5 176.3 66.016 61.849 25.525 
228.0 179.0 67.005 52.649 25.722 

A 231.4 181.8 68.063 63.4.56 25.918 
234.. 184.5 69.098 64.269 26.114 

J. 238.5 187.3 70.141 55.088 26.311 
242.0 100.1 71.191 55.914 26.607 

t 245.6 193.0 72.260 56.745 26.704 
249.3 195.7 73.316 57.583 26.000 
252.9 19S.7 74.391 58.426 27.096 

tI 256.6 201.6 75.473 69.276 27.293 

I 260.3 204.4 76.5S3 60.132 27.489 
tI 284.1 207.4 77.660 60.994 27.685 

It 267.9 210.3 78.766 61.862 27.882 
271.6 213.3 79.S79 62.737 28.078 

• 275.4 216.3 81.000 63.617 28.274 

! 279.3 219.3 82.129 84.504 2S.471 
283.2 222.4 83.266 65.397 28.667 
287.0 225.4 84.410 66.296 28.663 

J. 290.9 22B.5 85.563 67.201 29.060 
294.. 231.5 86.723 68.112 29.256 

j, 298.9 234.7 87.891 69.029 29.452 
302.8 237.9 89.006 69.953 29.649 

t 308.8 241.0 00.250 70.882 29.845 
310.9 _2 91.441 71.818 30.041 
315.0 247.4 92.641 72.760 30.238 
319.1 250.6 93.848 73.708 30.434 

V 
323.2 253.9 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 98.764 77.561 31.220 



CAld:BBIA STEEL. 887 

SQUARE AND ROUND BARS. 

( COJOl'CLUDKD. ) 

"" ... 'Ylipl tl 1 'Y1ip\ tl -- -- -.-- D iu O lu C .. 0" _0 " 
1m luIIM. 0... Pot! Wee. OM Poot LoDe. IA". I~ 11. ... 1..- ....... 
10 340.0 267.0 100.00 78-640 3 1.416 

! 344.3 270.4- 101.26 79.1525 S1.612 
M8.6 273.8 102.62 80.616 S1.809 
362.9 277.1 103.79 81.151S S2.006 

f 
3157.2 280.0 106.06 82.610 32.201 
361.0 284.0 106.36 83.15215 32.398 
366.0 287.4 107.64 84.641 32.594 
370.4 290.9 108.94 86.662 32.790 

I 374.9 2.U 110.26 86.690 S2.987 

Y 379.4 297.9 111.67 87.624 S3.183 
383.8 301.4 112.89 88.664 33.379 

H 388.3 305.0 114.22 89.710 33.576 

Ii i 
392.9 309 .• 115.50 90.703 33.772 
397.15 312.2 116.91 91.821 33.008 
402.1 315.8 118.27 92.886 34.165 
400.8 319.6 119.63 93.966 84.361 

11 4 11.4 323.1 121.00 ~.03S 84.658 

! 416.1 326.8 122.38 00.116 34.754 
420 .• 330.' 12S.77 97.205 ... 950 
426.6 334.3 126.16 98.301 36.147 

). 430.3 337.9 126.66 99.402 35.343 
436.1 341.7 127.97 100.61 36.539 

J, 4S9.9 345.6 129.39 101.02 36.736 ..... 349.4 130.82 102.74 35.932 

! 
..... 353.1 132.25 103.87 36.128 
OM. 357.0 133.09 105.00 36.326 
469.5 360 .• 1M.14 106.14 36.52 1 
484.' .... 8 136.60 107.28 30.717 

I 469.4 368.6 188.06 lDa43 36.914 

A 
474.4 872.6 189.M 100.69 37.110 
479.5 370.6 141.02 110.76 37.306 ..... 360 .• 142.50 111.92 37.603 



388 CAl4BlllA. STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

For Thicknesses (rom it in. to 2 in. and Widths from 1 in. 10 121 in, 

::;~: ~ 1/" 1j " 11" ~ . /" '-~:::L:~ ~ 

t' 
/t 
I ,', 

:~ 
II 
I ;' 

:t 
1j 

1 ,~ 
11 
' it 11 

:1 
' ft 
2 

.008 .078 ,1)9.t .109 .125 

.125 .156 .188 .219 .250 

.188 .2M .28\ .828 .375 

.250
1 

.313 .375
1 
""1 .500 

.313
1 

.891 ,.(69 .047 .625 
.375, .4.69 .563, .656 .750 
,438, .5471 ,656 .766 .875 
.500

1 
.... 75'1 .Sl5

1

!.OO 

.563 .703
1 

.&\.( ,98( 1.13 
.625 .781 .938 1.09 \.25 ''''1 ,859 1.03 1.20 1.88 .750 .938 1.13 1.81 1.50 

.813 1.02 1.22 1.42 1.63 

.875 1.09 1.31 1.53 1.75 

.938 1.17 1.41 t.tW 1.88 
1.00 1.25 1.50 1.75 2.00 

.141 .156 

.281 .313 
. .(22 .469 
.563 .625 

.703 .781 

.844 .938 

.984 1.09 
1.13 1.25 

1.27 Ul 
1.,(1 1.56 
1.55 1.72 
1.69 1.88 

1.88 2.03 
1.97 2.19 
2.11 2.34. 
2.25 2.50 

.172 .750 

.344 1.50 

.516 2.25 

.688 8.00 

859 3.75 
1.03 ol.!iO 
1.20 5.25 
1.38 6.00 

1.55 6.75 
1.72 7.W 
1.89 8.25 
2.06 ~ 9.00 

2.23 9.75 
2.4J to.50 
2.58 11.25 
2.75 12.00 

1.06 1.33 1.59 1.86 2.18 2.39 2.66 2.92 12.75 
1.13 1.4\ 1.69 1.97 2.25 2.53 2.81 8.09 13.50 
1.19 1.48 1.78 2.08 2.38 2.61 2.97 8.27 1-4.25 
1.25 1.56 1.88 2.19 2.50 2.81 3.13 3.44 15.00 

1.31 1.64 1.97 2.30 2.63 2.95 3.28 3.61 15.75 
1.38 1.72 2.06 2.41 2.75 3.09 3.« 3.78 16.5(J 
1.« 1.80 2.16 2.52 2.88 3.23 3.59 3.95 17.25 
1.50 1.88 2.25 2.63 8.00 3.38 8.75 4.13 18.00 

1.56 1.95 2.34 2.73 3.13 3.52 8.91 U) 18.75 
1.68 2.03 2.« 2.84 8.25 8.66 4.06 4.47 19.5(J 
1.69 2.11 2.53 2.95 3.38 3.W 4J?2 4.64 20.25 
1.75 2.19 2.63 3.06 3.50 3.94. 4.38 4.81 21.00 

1.81 2.2'7 2.72 3.17 3.68 4.08 4.53 4,98 21.75 
1.138 2.34 2.81 3.28 3,75 4.22 4.69 5.16 22.50 
1.1U 2.42 2.91 3.39 8.88 4.36 4.84 5.33 28.25 
2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 24.00 



CAMBRIA STEEL. 3S. 

AREAS OF FLAT ROLLED STEEL BARS. 

(CONTINUED.) -- 3 " 4" 4t" 4!" 41" 12" ...... 
1 .250 .250 .28! .m .750 ... .53, ... ... 1.50 

.750 .'1'1/ .8« .89' '" I 1.00 1.06 1.13 1.19 S.OO 

i 1." 1.83 UI 1.48 ", 1.511 1.59 1.88 1.18 '.50 
1.76 1.86 1.&7 ". •. " I '00 at, ." •. " '.00 

1 
, .. is' i.63 '87 ", 
'50 '" 1.8' "7 7>. 
i7' '" S." '" a .. 
'00 at. S.38 S." '.00 

t/ ... " . ,." '86 •. " .511 &18 , .. 4.16 10.50 
,tI ", S." .. " .... 11.1'.6 

'.00 .... '.511 •. " , .00 

!l 
S.18 .... '.52 '.18 '.115 12.76 

I'" '.511 '.18 '.06 ,." 13.50 . us •. " , ... ,." ,." lu'S 
, ! 4.38 14.69 '.00 5.31 '.63 , ... Ui.OO 

, ,\ 4.59 4092 , ... '.58 5.91 'is 15.75 

:,t '" 6.16 '.511 ,." . " ... ,&5, 
6.03 5.39 6.75 ." .. 7 .'" 17.25 

'I I'." '.63 '00 •. " ." 7.13 1&00 

:7 5.08 1i.47 '.86 ." ... 7.03 7.4! 1&" 
0.28 5.1111 ." '511 ." 7.31 7." 19.50 

ttl 5.48 1i.91 .SS ." 7.17 7.59 '" "' ... 
11 ,." I at, 1'''17

.
00 7.44 7." '" 21.00 

:t/ 5.89 1134 6.80 7.25 7.70 '" '" 21.75 
6.09 6.MI 7.03 7.511 7.07 , .. '" "'511 

' II , .. 1678 ("17
." '" '" , ... .... , 6.50 7.00 7.50 8.00 &sO '.00 &511 24.00 



300 OAlIlBBlA STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

(CONTHfUBD.) 

nid_ .- 6JII 6" 6~" 6i" 61" Ul" 

~ 
.,., 

1." ", . oo 

! 1." 1. .. 1.72 "" ." '" 1.88 1.117 .... ... " . . ... 
>I. .. , .., ... . " •. " 

I • 50 ... .,. .... '88 .oo 

1" 
.. , ... '.00 '" ,Ot •. " at. .... .... .... < .. 7." 

If , .. ." '.78 '-47 .... ." . " , .. 4..13 '.88 , .. '.00 

Ii '.110 '.21 4.47 '.117 '.88 .... .... .... ,." .... ".59 4.81 .... .., . 6.47 , .. '" 1<SO ,I .... '.92 6.16 '.39 .... . ... • 00 ... 11.25 
'.00 ... .." '" '00 ... 'SO ." 12.00 

'n .31 • 58 .... ", ... .... ." 7.17 "" :t .... ", '" ." ." 7.01 7.31 7 ... " .. .... ... .58 ... 7.13 7.42 7.72 .", 14025 
II .... ." • 88 7.19 7.50 7.81 " . . .. 15.00 

't. ... ... 7." 7.55 7.88 .. , • 58 ... 16.75 

U 68' 7." 7." 1.91 ... '" &I" '.88 " .. 7.19 7." 1.91 ." &0. '" '.S< 9.70 17.25 
II 7 ... 7.88 '" , .. '.00 , ... ,." 10.13 " 00 

:'; 7.81 , .. 10.16 10.65 18.75 ". , .. to" 10.97 to ... 
, fl , .. ,Ot 10.97 11.39 ..... 
If ", 9.19 11.88 11.81 21 .00 

:1/ '.06 11.78 , ... 2\.75 .... 12.19 It" .... 
' U , ... 12.59 1&06 .. .. , "00 1&50 ".00 



CAlIlBRIA STEEL. .., 
-

AREAS OF FLAT ROLLED STEEL BARS. 

(CO!n"I NUIW.) 

... - 7" 7!" 7i" 71" "'- 9" Bt" Bi" Bi" 12" 

- - - - - --~ --

~ 
.'88 .... .... .... .500 " . .liS! ...7 .760 
.m ... . ... .969 1.00 1.00 1.01 1.09 1.00 
un 1.36 t..4 1 , ... 1.50 '.56 U9 I." ... 
I." 1.81 1.88 1.94 '00 ,.,. 2.13 ." '.00 

! '" "7 , ... ." '50 '.58 266 ". •. " .... '" 28' ." '.00 •. ,. <Ii 12' '.50 .,. ." >2, ... '.00 3.61 ", '.88 , ... 
I • 50 as • ." .88 '.00 4.13 .... '.88 600 

1 
... •. ., .." '.36 '.00 . ... '.78 .." 67. 
.." '-', .... . ... '.00 5.16 5.31 6.017 7.00 
4.81 U, 5.16 '.33 ,.'" ... , ... 6 .. .,. ,.,. , ... '.63 >8, 6.00 ." 688 6.56 9.00 

+/ '.69 '.88 609 6." 65" 51" 6" 7.11 ,." 
51' ... 656 678 7.00 7." 7.44 7.66 '"'" ,II 666 ... 7.113 7.'tI 7.66 7.78 7.'1/ ... 11.25 
7.00 7.25 7.50 7." .00 .25 .'" ." "00 

1,\ 7.+4 . 7.70 7.'1/ ... ... .n . . ., .... "" : ~ 7.88 51' ... 51' '.00 '.28 , ... , ... ,.'" .. , ." . " '.20 ,.66 , ... 10.09 10.89 14.25 
I j 51' 9." 9.88 '.69 10.00 10.31 10.63 to.W 15.00 

II"' 9.19 9.52 9." 10.17 10.5(1 10.83 11.16 11.48 15.75 

It , ... 9.97 10.31 10.66 11.00 11.34 11.69 12.03 1600 
10.06 10.42 IU8 11.14 11.50 11.86 " .. "58 17.25 

I I 10.50 10.88 11.25 11.63 12.00 12.38 "" 13.13 taOO 

!a 
10.94 11.33 11:12 lUI "00 " .. IU' '''7 ta" 
11.38 11.78 12.19 12.59 13.00 13.41 Il81 IU2 to ... 
11.81 12.23 12.66 Il(e 13.50 13.92 IU4 14.77 20.25 

I I 12.25 12.69 13.13 13.56 14.00 14.44 14.88 15.81 21.00 

: ~i 
12.69 13.14 13.59 14.05 14.50 IU5 15.41 15.86 21.75 
18.13 13.59 14.06 1U3 15.00 15.47 15.94 16.41 ... '" ,+ 18.56 14.05 14.53 15.02 15.50 15.98 16.47 I .. , 23.25 • lUIO 14.50 15.00 15.60 16.00 16.50 17.00 17.60 ".00 



392 OAMBRIA STEEL. -
AREAS OF FLAT ROLLED STEEL BARS. 

(CoNTINUE!}.) 

-..... 
9" 91" gill 9i" iD.Ia ..... 

10" lOi' , IO!" 10!/I 1211 

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

f .'" .'" .,,. .609 .625 .64' .55' .612 .750 
1.13 1.16 1.19 1.22 I." 1.28 1.81 I." 1.50 
1.69 I." ,." 1.83 1.88 I." t.97 a" 2." , ... <3, 2.38 2." .50 ". 2." a69 8.00 

f 
2.81 .", 2." '.M 3.13 ... 8.28 .s. &75 
'.38 3.47 '.56 , ... '" 8" ,." '.03 '.50 
8." '.M 4.16 '.27 '.38 4.48 4.59 .4.10 •. ~ 
'.50 '.63 4.75 '.38 '.00 5.13 , ... '.38 '.00 

1 '.00 5.20 5." 5.48 '.63 '.77 5.91 6.M <75 
'.63 5." 5." &I" .... .. , 6" '.72 7.50 

it 6.19 638 <5, ." '.88 7.M 7.22 7." &25 
6.75 •. ,. 7.13 7.31 7." 7.69 7.88 000 9.00 

il 7.31 7.52 7.72 7.92 813 0" 0" &7, 9.75 
7.38 an' 0" 0" 0" 0" 9.19 9,U IO.W 

,lI 0 .. 0" 8.91 9.14 9.38 9.61 ,." 10.08 IU5 
9.00 9.25 9.50 9.75 10.00 10.25 to.50 10.75 1&00 

' I. 9.56 I 9.83 10,09 10.36 10.63 10.89 11.16 1\.42 12.75 

~ Ir 10.13 10.41 10.69 10.97 11.25 11.53 11.81 12.09 13.50 
to.BtI 10.98 11.28 11.58 11.88 12.17 12.47 12.77 IUS 

1j 11.25 11.56 11.88 12.19 12.50 112.81 13.13 18.44 15.00 . 

' I< 11.81 12.14 12.47 12.80 '13.13 18.45 13.78 14.11 15.75 

~i 1&38 U!.'72 13.06 13.41 13.75 14.09 14 . .(4 14.78 " 50 
12.94 13.30 13.66 14.02 tU8 14.73 15.09 15.45 17.25 

Ij 1< .. 13.88 14.25 11U3 115.00 15.38 15.75 \6.\3 18.00 

17 14.06 14.45 14.84 15.23 15.63 " .. 16.41 ",. 1&76 
14.68 15.08 15.44 15.84 16.26 "58 17.06 17.47 19.50 

'll 15.19 15.61 16.03 116.-15 16.88 17.30 17.72 1&1-1 ... " 
II 15.75 16.19 16.63 17.06 17.50 17.94 1&38 18.81 21.00 

111 16.31 "77 17.22 17.67 18.18 1&58 19.03 19 . .f8 21.75 
\688 17.301 17.81 18.28 18.75 19.22 19.69 20.16 ".50 

'II 17.« 17.92 18.-1\ (8.89 119.38 19.86 1 2o.s-l 20.83 23.25 , 1&00 18.50 119.00 19.50 20.00 120.50 21.00 21.50 ".00 



CAMBRIA STEEL. 393 

AREAS OF FLAT ROLLED STEEL B ARS. 

( COS CLUDKD. ) 

...... 12f .l 12i" 
'0:; • 

II" lIt" IIi" ll f" 12" 12i" =':8 ...... ~11 ... 

-- -- -- -- -- -- ----- ~ :I+ 
0513 

1 .1i88 .703 .719 .,.. .ThO .756 .78' .'m·~~,..: 
1.88 1.41 1.44 1.47 1.50 '.53 1.56 1.59 ~~ x 

y 2." ." ." 2.20 .,. 2.30 .,. 2.89 .. ~ i .,. <" 2." 2." '00 3." .. 3 8.19 ~:8~ 
~ .. ~ 

t .... '.52 >5, 067 ". . .. 89' '.98 i; x 
4.18 '.22 4.81 01.41 '.50 4.59 4.69 '.78 ~ ,,~ 

4.81 '.92 '.03 5.14 5." 5.86 5.47 5.53 ll~~ 
I 5.50 5.63 5.75 5.88 .00 .18 82' 83' U .. ". 
Y 81. 5." . ., 6.6\ "5 .,. 7.03 7.17 111'; . . ' 

.88 7.03 7.19 7." 7.50 7." 7.8\ 7.97 ~'a 

1 7.56 7.78 7.9\ .98 ." ." ." R77 ~x~ ." .. , .63 ." '.00 9.19 0.3, '.56 g~< 

t 
.,. 9.14 9.84 9.55 9.75 '.95 10.16 10.86 ~~ri 
'.63 ,.,. 10.06 '10.28 10.50 10.72 10.94 11.16 ~'Oii 

II 
"''' a 

1 I 10.81 to.55 lQ.78 11.02 11.25 11.48 11.72 1\.95 ~r~ 
11.00 11.25 11.50 1\.75 112.00 "" 12.50 "" o . " _,0 

::.; i 
1;' tUm 11.95 12.22 12.48 12.75 18.02 ,." 18.55 a...;:~ 

J,l. 
12.88 " .. 12.94 18.22 13.50 18.78 14.06 14.34 '5::;:~ 
18.06 18.86 18.66 18.95 14.25 14.55 14.84 15.14 ~ .• 1 

11 18.75 114.06 14.38 114.69 15.00 15.81 16.68 15.94 gig 

15.75 16.08 16.41 , .78 
jl"" ::j 

' h 101.44 14.77 15.09 15.42 l'+ 
J,l. 

15.18 15.47 15.81 16.16 .. 50 16.84 17.19 17.68 ~. 
15.81 16.17 16.68 16.89 17.25 17.61 17.97 1&" ell'" 

'I 16.50 f 6.88 17.25 r7.63 1&00 1&" 18.75 19.13 .. : . 
'5~~ 

17.19 17.58 17.97 18.36 1&" 19.14 19.58 19.92 ," ,,., .~ ~x ,-
' I 17.88 18.28 18.69 19.09 19.50 19.91 20.81 " .72 ~~;] 
'Il 18.56 18.98 19.41 19.83 ,.25 20.67 21.09 21.52 
' I 19.25 19.69 20.18 120.56 21.00 21.44 21.88 22.81 e'~ li .~ 

1 ! .'" 'x" 'Il 19.94 20.89 20.84 21.30 21.75 " . ., 22.66 28.11 "'O~i 
' / 20.68 21.09 21.56 22.08 22.50 22.97 23." 28.91 ~ !!oog 
' t! 21.81 21.80 22.28 22.77 "'25 ".78 " .22 ... 75

1 
" " 

2 22.00 22.50 23.00 ,23.50 24.00 ,24.50 25.00 25.50 """ 00 



394 CAMBRIA. STEEL. 

WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR 
BAND STEEL. 
PER LINEAL FOOT. 

Thicknesses by Blrlulng-barn Wire Gauge. 
On< cubic foot or ., eel " ';1/;1>1 489.& po,,~d • . 

For wld.h. from X" inch '0% inch ~ud ,hkk",,_ lrom No. 19 to No. 11 B.W.G. 

";"lIiI . 0.19 . ... IS. lIo. 17.1 110. II. . ." 10.1" ... " ..... "'11. 
;"lotUI, .04Z 1.0. .IKI Ia. .Oil I .. .l1li5 IJI,. "',. ""L .09f;1 .. JOIII ... .120 I .. 
-------'-:0;0 - ---------

!! .036 .0<' .055 .061 .071 .081 ,093 .1112 
.038 .0<4 ,1162 .DO' .065 .015 ,086 .093 .1'" 

fl .040 ,04' ,005 .06t .069 .019 ,",1 .104 .115 
,114.2 .04' ,DO' .086 .0111 .084 '"'6 .ttO .121 

f< ,045 ,1162 ,06t .069 .017 .088 ,lOt .tlS .128 

II .on ,055 ,065 ,0111 .080 .093 ,106 .122 .134 
,04' .65' ,068 .076 .084 .W7 .11 t .127 .1.(0 
,051 ,060 .011 .019 .088 .tOI .116 .133 .147 

/1 
.054 ,06t .014 .088 .092 .106 .121 ,139 .153 
.056 ,065 ,017 .086 .096 .lIO .126 .145 .159 
.058 ,068 .080 .090 ,099 .US .131 .151 .166 h .060 .010 .093 ."" ,103 .1\9 .136 ,156 .172 

fl 
.1162 ,013 .086 .W7 ,101 ,128 .I4J .1'" .179 
.065 .015 .038 .11111 .111 ,123 .146 .168 .186 
.007 ,0111 .092 .104 .115 ,132 .151 .174 .191 
. 06' .081 .... .101 .119 ,137 .156 .160 .198 

il 
.071 .093 .099 .111 .122 .141 .1'" .186 .204 
.074 .086 ,111ll .114 .126 .146 .167 .191 .210 
.016 .038 ,105 .117 .180 .156 .172 ,197 .217 
.018 ,081 ,108 .121 ,134 ,154 .171 ... .223 

fi 
.080 ,094 .111 .124 ,138 .159 .182 ,!os .280 
.083 , ... .114 .123 ,142 ,1'" .127 .214 .236 
.085 .099 .117 .13t .145 ,168 .192 ,,,. .242 
.087 .111ll .120 .136 .149 .172 .197 ,226 ,24' 

II 
.089 ,10< .123 .138 .153 ,176 ,'" ,,,. .256 
.091 ,101 .126 ,142 .157 .t81 ,20' ,m .261 
.094 ,109 .122 .14' .16\ .186 .212 ,U' ,21l8 It .... .112 ,182 .148 .104 .100 .217 .24' .274 

~ 
.098 .1l5 .136 .152 ,168 .194 ,222 .255 .281 
.11111 .117 .139 ,155 .172 .198 ,W .261 ,W 
.103 .120 .1" .159 .176 .203 ,232 ,268 ,21\3 
.1'" ,122 .145 .162 .160 .201 ,m .272 ,300 I ,101 ,126 .148 .166 .164 .212 .242 .278 .306 



CAM.BRIA STEEL. '" -
WEIGHTS OF FLAT ROLLED STEEL BARS. 

PEA LlHEAL FOOT. 

One cubic foot of Itee! weighs 489.6 pollnds. 
t"orthlckneqe, from D. inch to /.1 inch and widths from t inch to t inch . ..... 

I" UtI /,11 if" /0" II" B" If' t' .-- ------I-------I---
/0 .0;3 .006 . 060 .... .006 .IJI' .", .'" ."" 
* ."" 

.'71 .m .079 .... .087 .,"1 .00; .100 ."" .'" .,., .'" .100 .I" .110 .115 .120 
i , .003 .'" .1" .110 .tl6 .128 .128 .134 .1," 

~ 
.106 .tlS .120 .116 .183 .1" .146 .163 .159 
.120 .167 .134 .1" .149 .157 .1" .172 .179 
.1" .141 .149 .163 .166 .174 .1" .t91 .199 
.UII . 1" .1 .. .178 .1" .138 .201 210 .219 

~ 
.159 .169 .179 • 189 • 199 ... '" .... .... 
.178 .186 .1" . 806 .2\6 .w ..., .... .86' 
.186 .198 .200 ."1 . 232 .... .... .'" .m 
.199 .212 .224 .m .'" .261 .'" .286 .m 

I .218 .'" .m .'" .'66 .m .m .806 .319 

* 
.'" . 2<, .... .... .232 .296 .810 . '" .... .... .... .200 .... .299 .314 .'" .... .35' .... .268 .284 ... .315 .331 .341 .863 .379 

~ 
.... . 232 .m ... .'" .'" .866 . 382 .... . m .... .314 ... 1 .'" .866 .382 .401 .418 .'" .310 .'" ... , .866 . 833 .... .• 20 .• " • 806 .... .... .863 .382 .401 .420 .'" .." 

1'1 

.319 .889 . 35' .m .... .418 .• " .458 .418 .... . 353 .S7. .... .415 .'86 .'" .m .." .... .867 .... .410 .• " .... .475 .." ~18 .... .381 .403 .... . ... . 471 . ... .515 ~ 

~ 
.m .835 .418 . '" .... .438 ~11 ~ ~ .... .• " .• " .'" . 481 .... .... .... >78 .... .. " .... .m .• " .623 ... .078 .." . 412 .m .... .• " .M5 ... , .... >911 .618 

II 
.. " .452 .. " .006 ."1 . 558 .... .BtI .... .. " .• 66 .... .020 .... .• 15 .1l6O .6S0 .661 .... .• ., .... .... .... >911 . "1 . ... .671 
.• 66 .• " .623 .M! .681 .610 .... .... .691 

/0 .• " ."" ~ .007 .... .628 .661 .087 .717 



r ••• CAMBRIA 8TEEL, 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
PER LINEAL FOOT. 

(CONTINUED.) 

11"1 N ' 

-..... 11"1/1" U" Hn U" I" 12" .. , ..... 
-- -----

~ 
.083 .OM .090 ."8 .096 .<1)1) .. " .. 06 >5, 

.. " .IOS .112 .lt6 .120 .126 .1" .. 38 '" .1" .169 .1" .1 39 .144, .1"9 .1,. .159 •. " i, .1" .161 .167 .1" .169 .176 .. SO .1" U 6 

t .168 .118 .119 . 1" .. " .1" .... " . '" .. ., . 1" "'" 
..., >I, .... .... ... " . .... .216 m .... "" ... , :0., . ... 6.,. .... ..., ... , .... .... .27' .... .." 7.01 

~ 
... , ... , .... . m .... .... .809 .819 , ... 
.27' .'" .• " ... ,S18 .... .885 .m ." .'" ... .31,( .885 .887 ... , .880 .m ." .SIl .... .336 .,., . 861 . 37' . ... .... 9.56 

A .33! .m . 35' .m .... .... . 412 .... 10.20 
• 853 .867 .381 .... .• " .... .• ., .... IO.~ 

(I .37' .388 .• " .m .... .4408 .• 63 .m IUB .... • .foIO .... .... ... , .• n .... . .. If.l t 

~ 
.416 .... .... .... .'" .. ,. ... .631 "" .... .... . 471 .... .... .... ... , "" 1<" ... , .m .• " .lilt .630 .... .... .... 14,03 
.47/ .. " ~15 .... ~ .• " .... .611 140.66 

I .• " . 518 .... .558 .18 .• ,. .618 .638 15.30 

II .619 . ,., .680 • 031 ... .... .... . ... " .. .,., .61\1 . 0S3 .... .... ... , .669 • 691 " .. . 'so .... .6()Ij .rea .... .'" .606 .717 17.21 

fl 
. 031 .... .rea .'" .67' .687 .121 .,« 17.85 ... .626 ... , .614 .698 .m .746 .77' 1&.(9 
.623 ... , .'" .687 .122 .7.(7 .712 .m 19.13 .... .... .606 .121 .746 .712 • 7111 .... 19.76 

III 
.... . '" . 717 .74'" .770 .m .... .&\0 ... .. 
.685 .71! .740 .'67 . m .... ... , .877 21.(14 .,.. .". .'62 .180 .818 ... , .876 ... 21.68 
. m .,.. . ". .81 • .... .m • 901 .... "'" /, .741 . m .f!I1/ .m • 867 .... .... .... "' .. 



CAlIlBBIA. STEEL. 397 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LINEAL FOOT. 

(COl'lTINUItD.) -- nil H" Il' UtI u" nil I" III ...... It" 12" 

-- - - - - ----------
h .tlO .111 .tl6 .1" .128 .1" .129 .I" .. a 

::: .137 .141 .I" .149 .1" .1" .162 .1" >I, 
.1" .168 .174 .179 .1" .189 .1" .199 .62 ... .1" .198 ... .... J!15 .221 .W .m 4.46 

J. >1, .... .m . ... ." . .... . .. , .... 5.10 

. '" .... . "1 . ... .27' .... ."1 . ... 5.74 

tr "". . ... . "1 . ... . 807 .815 .... .... &" 
.101 .31' . .., .329 .... . .. , .... .311; '.01 

tJ . 329 .... ... 9 .35' .... .m .988 .S98 , ... .... . .., .378 .988 .... .410 .421 .... ." 
if .388 .... .W .418 .• " ."2 .... .... . .. 

. 411 .... .... .... .461 .." .... .• " '''' 

Ii 
.• " .... .... . m .491 ... .&18 ."1 10.20 .... ."" .... . 608 ... .... .OW ... 10.84 .... .608 .". .... .... . ... . ... 1>98 11.48 .... .... .... .... ... .." .615 .621 12.tI 

~ 
.... .... • 68t >" .614 .631 ... , .... It" ". . ... . 610 . .,. .... ... .680 .637 I'" ... .621 . .,. ... , .37' .... .712 .730 14.03 .... ... , .... . .., .700 .m ., .. ., .. 14." 

II 
... , .m .637 .717 .737 .757 .m .737 15.31) .... .700 . m .741 .'68 .m ... .... 15.94 
.712 .,.. .'" .m .799 .". .... .... "" . 740 .'62 . ,.. .807 .... .... .37' .m 17.21 

fl 
.'37 .790 .81' .837 .980 .883 .906 .930 17.85 .,.. .818 .... .867 .891 .915 .... .963 18.49 
.8I!ll ... , .m .m ."1 .... .371 . ... 19.13 ... , ." . .901 .". .952 .m 1.00 1.03 19.?6 

~ 
.377 .... .,., .... .889 1.01 1.04 1.00 ..... .... . "1 .... . ... 1.01 1.04 I." 1.10 21.04 
.931 .960 . 988 1.(12 1.04 I." 1.10 1.\8 21.68 .... .988 I.II! 1.00 I." 1.10 us 1.16 22." 
.986 I.Ire I.'" 1.00 1.11 1.14 1.17 1.20 .. " 

~ 
~ 



••• CAMBRIA STEEL . 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LlHEAL FOOT. 

(CO~T1NUI.D.) 

,.,... 
U" ji" U" H" H" II" UII I" " .... 12 " 

-- .--- ------ -
t 

.186 .". ,143 .1.(6 .149 .103 .I" .159 '03 

.170 .174 .118 .183 ."7 .t91 .196 .199 >" ... .2011 .214 . 219 .... .... . ... -'" >83 ... .... .... .2.\11 .2M .• " .W .m m .f..46 

t .m . m ... .... .m .... . 812 .319 • 1).10 .... .SU .321 . 32t .... .... .301 ..., ." .... ... , .857 ... .. " .... .... .898 ' 38 
. 87' .... .993 . 'II! .411 .... .... .... 7.01 

~ 
. ". .418 .... .• 38 ... , . ... .." . ." 7.66 ... , .... .... .m . ... .". .0117 .518 , .. 
.416 . '" .500 .511 .523 .636 .... .568 &" 
.510 .'" .636 .... .'" .'18 .685 .'" '.56 

It ... , .558 . 571 .... .5" . 611 .... .838 "" .518 .5" ,rJJl .621 .... ... , .683 .m " .. fl .613 .6211 .6<2 .66' .m .887 .711! . 7t7 IU8 ... , .... .618 .691 .710 .m .141 .757 12.11 

f! 
.681 .rm .714 .180 .74.1 .,.. .1811 :1'11 It,. 
.715 .m .756 .,m .781 .... .819 m "39 
.U9 .7rtI .185 ... . ... .81. .858 i!n 1!:!l . 183 .... .821 .... .85' .818 .81!7 .916 " 

(I 
.817 .81!7 .857 .m .896 . 916 .... .956 IS.80 
.851 .m .892 .913 .,.. .956 .975 .". 15.94 .... .906 .m .950 .971 .m 1.01 1." 1<" 
.919 .'" .... .986 1.01 1.11! 1.115 1.'" 17.21 

fl 
.953 .97' .999 1.11! 1.115 1.07 1.09 1.12 17.85 
.987 1.01 1. .. 1.09 1.'" 1.11 1.18 1.16 18.49 

1.112 1.115 1.07 1t.t0 1.12 1.16 1.17 1." 19.18 
1.08 11.08 1.11 IUS 1.16 1.18 1>1 1.21 19.7& 

ij 
1.09 1.12 1.14 1.17 \.2. 1." 1.25 1.28 ..... 
1.12 1.15 1.18 1.21 1." 1.26 1." 1.31 21." 
1.16 1.19 t.21 I." 1.27 1.80 1.83 1.85 21.88 
1.111 1." I." 1.28 1.31 1." 1.87 1.39 ... " il.23 1.26 1.28 t.3t 1.11 1.87 1. ... 0 1.43 ..... 



II' 

. 
CAMBRIA. STEEL. .99 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LINEAL FOOT. 

One cubic foot or steel weighs <189.6 pound" 
For Thickn~ from II in. to 2; in. and Widths (!'(1m t in. to 121 in . 

.... - 1" 
lj" I~:J 1j" ." • /" I .!" 1'1" 12" ...... 

--:-
'~ 

.638 :m .957 1.11 I." I. .. 1.69 1.75 7." 

.850

1

1.06 I." 1.49
1 

1.70 1.91 '" , ... 10.20 

h 1.00 \.33 t.59 1.86 2.\2 , .. , .. '" 1275 

+ 
1.28 1.69 I." 2.28 2.55 287 ." 0" 15.30 
1..49 1.86 . " 2.60 2.98 0 .. ", <09 17.85 
1.70 2.12 ... 29' ~ .... •. ,. ..,7 00.40 

1 I." , .. 20' 3.85 l88 ,-so '.78 ..,. 32.95 
'I' ". lI' 8.72 4.25 '.78 .. I ... ".5O 

V , .. ." .. I ".09 4.67 5.26 .... . .. "., 
'.55 &1, 8." .4,"715,1°1 5.75 &" 7.00 80.60 

\' 27' ... .f.,U .f..84 5.53 "I &90 '.60 33.1' 
29' ." ".47 6.20 5.95 ." 7." 'I' "" Itt lI' '" '.78 ... &" 7.18 7.97 '77 .... ... •. ,. >to '.95 &01

1 
7." '60 , ... '&01 

I /. lSI .... .... &" 7." 'I' '.00 .." .. .. 
:'c '83 '.78 .,. .,0 7.66 &61 9.57 10.62 ... " 

'.M •. ., &116 7J!l 8.1l! '.09 to.lO 11.1 t .... 
II .. ,. 5.3~ ." 7.'41 8.501 9.57 10.63 11.69 51.00 

I /. uS .. , &" 7.81 8.93 IO.()( 11.16 1'27 .... 
:t ... , 'BI 7.00 8.18 9.35 10.52 11.69 1.95 OlIO 

'.83 &11 7." U6 9.78 11.00 I'" 10" .. " 
II '10 &" 7." 8.93

1

1u) 11.48 1'75 14.03 SUO 

II. ..,. & .. 7.97 9.30 10.63 11.115 10" 14.6\ 63.75 
II .... ." , .. 9.67 11.00 12.~ 13.81 15.19 "SO 
III rm 7.17 &61 11).04 11.4.7 12.91 14.34 15.78 68.85 
Ij '.95 7.44 '" 10.(2 11.90

1 
13.40 IU8 1&" 71.-40 

III ll' 7.70 g ... 10.19 12.83 13.88 15.40 1&" " .. II &" 7.'17 U7 11.15 12.70 14034 I'" lUll 7 ... 
III .. , , .. '.88 11.63 18.18 14.83 1M7 18.12 ,. ... , &811 '50 I". 11.90 18.60 15.30 17.00 I'" 81.60 



4 00 OAMBRI A STEEL . 

WEIG HTS OF FLAT ROLL ED ST.EE L BA RS. 

PE R LIN EA L rOOT. 

(CO~T!NUED ) 

"" ... 3" 3t" 3*" 3i" 
Lftl~<*. 

4" 4t" 4ft 4i" 12' / 

------- - - f-- --------
!I 1.91 "7 2." 2.39 '" !!.71 .,7 '.03 7." 

265 276 2." ai, "0 '" ,.,. '.M 10.20 

!. 3.19 3." 3.72 '.99 •. ,. '.52 4." ... 12.75 

J. .,. 4.15 4.47 •. " 5.10 5.42 !t.N 0 .. 15.30 -
4.46 •. ,. , . ., '.58 , ... 0" .,0 7/fl 17.85 

I 5.10 , ... , ... 0" ... 7." 7." 0118 20.40 

1 5.74 ." "0 1.17 7." 0" 0" '.09 22." 
'38 6.91 7.44 7.'1/ 050 9." 9.57 10.10 ".5O 

II 7.112 7." 0" 076 9.35 9." 10.52 11.11 28. .. 
7." 0" 0" 9.57 10.20 10.84 IUS 12.12 110. .. 

V 0" 0" 9.6710.36 11.05 11.74 12.43 13.12 03" 
0" 9.67 lOAI 11.16 11.90 " .. 1>" 14.13 85.10 

,II 9.57 10.36 0.1611.95 12.75 13.55 14.34 15.14 .. ,. 
10.20 11.05 11.90

1

12.75 13.60 1'.45 15.30 16.15 .0" 
'I. 10.84 11.74 12.65113.55 1<1AS 15.35 16.26 17.16 " .. II 11.48 12.43 13.39 14.34 15.30 16.26 17.22 18.17 45.90 
I I'! 12.1213.1214.\315.14 16.15 17.16 18.17 19.18 .... 
It ""11>"114.871"'''117.00 1&06 19.13 20.19 51.00 

Il~« 13.39 1.4.50 15.62 I6.N 17.85 18.96 20.08 21.20 53.55 

tl 14.03 15.20 16.3617.53 18.70 19.87 21.M 2:2.21 56.10 
14.66 15.88 17.1018.33 19.55 ".77 21.99 23." "56 

Ii 15.30, 16.58117.8519.131 20.40 21.68 22." ..... 61.20 

l l~ 15.94 17.27 18.60 19.92 21.25 2258 23.91 ,. ... "" 16.58 17.96 19.34 20.72 22.10 23.48 ".87 ,.,. 
"" III 17.2:2118.66 20.08 21.51 22.95 ".38 2.5.82 27.26 "56 

I! 17.85 19.34

1

20.83 22.321 23.80 ,.." 2<" 28.27 7UO 

lit 18.4~ 1 20.03 21.57
i
23.11 24.66 26.19 27.73 ".27 7> .. 

19.1820.72 22.81 23.91 25.50 27.10 28.69 " ... "5O 
ttl 19.77 21.41 23.06 24.70 26.85 28.00 ".64 31.29 "' ... , 20.40, 22.10123.80,25.501 27.20 28.90 80.60 32.30 81.1!C 



OAMBRIA STEEL. .., 
WEIGHTS OF FLAT ROLLED STEEL BARS. 

PEA I..tHEAl fOOT. 

(COl'm.MUItD.) 

NU_ 5 ' / 61" 6f' 5J" 6/1 6f" 6t/l 6)/1 12" ...... 

1 
I 

1 
+J 

,II 

' '\ 
:t 
\I 

'I. 
:t 
It 

14 
:11 
' II , 

3.19 1.3li lIil 1.67 1.83 3.99 4..14. 4..30 7.65 
t.t5 U6: 4.67) 4..89[ 6.10 6.11! 6.53 6.74. 10.20 

5.31 5.58 5.84 6.11 6.38 6.64 6.90 7.17 12.15 
6.88 6.69 7.02 7.34 7.115 7.'iTl 8.29 8.61 15.30 
7.« 7.81 8.18

1 
8.M 8.98 9.29 9.67 10.M 17.85 

8.50 8.93 9.3li
1 

9.71 10.eo 10.63 11.05 11.4.8 f(UO 

U7 10.04 10.52 11.00 tU8 11.95 12.4.8 1!.91 22.95 
10.63 11.\6 1t.69 12.22 12.15 13.28 13.S1 14..34 25.50 
11.69 12.27 IU5 lioM IUl3 14..61 15.20 15.78 28..05 
12.15 13.19 14.03 14..67 15.30 15.94 t6.58 17.22 80.60 

18.S1 14.50[ 15.111 15.88 1&.68 17.27 17.95 18.116 83.15 
14.87 15.1!.! 16.36 17.10 17.85 18.60 19.84 M.OS 35.70 
15.94 16.74 17.53 18.33 19.18 19.92 20.72 I!U;I 88.25 
11.00 17.86 18.70

1 
IU..'i 20,4.0 21.25 22.10 1!1!.i5 40.80 

18.06 lUll 111.87 20.71 2Ul8 22.1)8 2US 2U9 013.35 
19.1.1 !O.IWI 21.~ 1 21.99 22.95 23.91 U.87 26.82 tfi.90 
20.19 21.2() 22.21 28.22 U.23 25.23 211.24 27.26 48.45 
21.26

1

22.82 28.38 24.oM 25.50 26.56 27.62 28.69 51.00 

22..32 23.43 U.M 25.116 26.78 27.90 29.01 80.12 53.55 
!3.38 N.M 25.71 26.88 28.06 29.22 30.39 It.M 56.10 
Zf..oM 25.611 2&.88 28..10 29.83 30.55 11.71 112.99 68.65 
2MO( 26.78 28.06

1 
211.33 30.60 31.88 33.15

1 

SoU3 6t.20 

26.57 27.89 29.22 80.55 31.88 83.20 34.53 35.86 113.75 
27.63 29.01 80.39 81.71 38.15 84.53 35.91 31.29 66.80 
28.69 30.12 81.55 32.99 84.48 35.86 37.30 38.13 68.85 
211.75 3t.U 32.78 84.22 85.70 31.19 38.68 ..0.17 71.4.0 

30.81 32.85 83.89 SUS 86.118 38.52..0.06 41.60 78.95 
81.87 38.47 85.06 36.66 38.25 89.85 4.1.44 "'-03 711.50 
32.94 84.59 36.28 31.88 89.M 41.17 t2..82 fU6

1 

N." 
84.00

1 
3li.70

j 
31.40: 39.1°

1 
40.80 42.501 «.20 \ 45.90 81.60 



402 CAMBRI A. STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

PER LIN EAL FOOT. 

( OOSnr-lUE Il. ) 

-..-
7" 7!" 7+" 71 /1 

i. l~ 
8" 8i" 8~ " 8~" • 12 " 

-- - - - - - - ---- -
~ 

•. 46 ..0, 0" •. " 5.10 5.26 '.42 '.58 7.60 
6.96 6.1 6.36 6.58 6.80 7.01 7.29 7.43 11l.2{J 

!, 7.« 7.70 7.971 8.23 8.50 8.76 '.03 '.29 '''' 1 8.93 9.26 9.57 9.88, 10.20 10.52 10.84 11.16 15.30 
10.4,1 10.78 11.16 IUS

I 
11.90 12.27 12,64. 13.02 17.85 

11.90 12.32 12.15

1

13.18 13.60 14.03 tU4 14.87 2Q" 

l 13.89 13.86 14.M 14.82, 15.30 15.78 16.26 16.74 22." 
14.87 15.401 15.94 1M7 17.00 17.53 ,,0< 18.59 25.50 
16.36 16.9( 11.53 18.12 18.70 19.28 19.86 20.-45 " M 

I 17.85 18.49
1

19.13 19.77 2UO 21.Gf. 21.68 '''' 30.60 

II 19.34 20.08 20.72 2t..1 22.10 22.19 23.48 24.17 33.15 
2Q83 21.57 "." ".M 23.,. 24.55 25.80 26.04 85.70 

tI ".29 23." 23.91 24.70 25.50 26.80 27.10 2'/.29 .,,' I "'.,. ".M 25'''1 29." 27.20 28.05
1 

28.90 29.75 40.80 

' h 29.29 26.19 27.10 2&00 - \'8.90 29.80 80.70 31.61 -43.35 
I ! "" ,7.73 "68 29.54 00.50 3U:iS 82.52 33.47 ".90 
II. "29 29.27 80." 31.29 ''''80 33.31 ".'32 ".33 .... 
Ij 29.75 30.81 81.88 "''' 34.00 35.00 36.12 37.29 51.00 

1,0, SI.23 ".M 33." SU9 85.10 S6.81 37.93 39." ".55 

l~ ".n 89.89 85.06 86.23 81 . .(0 "''' 89.7.( .(0.91 56.10 
34.!1 ..... 311.66 31.88 89.10 4<1." .(I.M 42.7/ 5&85 

1j 85.70 86.'" "'''I 39'''1 " .001 ".031 .. " .(.(.63 6\.20 

l!{ 31.19 38.M 89.84. .(1.17 .(2.50 .(S.83 .(5.16 .(6.49 63.75 
89.37 .(O.M ,(1.« .(2.82 4.(.20 .(5.58 .(6.96 ... M 6<30 

I tt .(0.16 .(U9 4S.03 .(4.47 45.90 47.33 48.76 50.20 "''' 11 41.66 43.14
1 

«.631.(6.12 47.60 .(9.00 50.58 52.07 71..(0 

11/ 43.14 .(.(.68 46.22 .(1.76 .(9.80 60.8.( 52.38 "." 73.85 
.(.(.63 46.22 47.82 .(9.40 5\.00 62.60 ,..,. 55.19 7<50 

I tt 46.12 47.76 49.,(1 51.05 62.70 M.8& 5&00 07.64 19.M , 41.60
1 

.(9.80
1 

51.00
1

52.1°1 M.40
1

1i6.10
1 

&1.80 59.50 81.60 



CAlIlBBIA STEEL. 403 

W EIGHTS OF F LAT ROLLED STEEL BARS. 
PER LINEAL f OOT. 

(COlO"INUID.) -
--...... 

"'-
g" gP' gi" gj" 10" lOj' , 101" 10)" 12" 

' - - - - - - - - ----
!. 5.74 , ... <D' ." .sa '" <10 ... 7." 
j 7." 7." 'OS ... . .. .71 ... 11.14 '''''' 
1. 

.... . ... 10.10 10.38 .... 10.89 11.16 11.42 ,." 
11.48 11.80 12.12 12.« ,." 1&07 , ... 13.71 15.30 

" .. 13.76 14.14 14.51 "'''1 to." 
15.6Z 15.99 17.85 

I 15.30 ,>7, 16.16 ,,,. 17.00 17.4! 17.85 .... 20.40 

1 
17.22 17.M 18.18 "" 19.14 19.61 "'OS "'" ... " 19.13 19.1Z 20.19 ... n 21.25 21.78 ... S8 ..... ..... 
21.04 21.S! ... " ... ,. 23.88 23.!NI ... ,. 25.13 "'0; 

... " .". .. .. ".SO ..... .. " '<1, 27." ..... 
,X 

..... " ... 26.24 '''' 27." ...S8 ".00 "." , .. , 'm 27." ... " 29.01 a!.75 ., ... 31.201 31.98 85.70 .... 29.49 10." 31.08 31.88 ... " " .. ..... ... , ,.., 3Ub ... ., 33.1534.00
1

34.85 85.70 .,,' , . ., 
'n ",,, S8 .. .. ... 35.~ 36.12 37.<1 37." ... 83 ..... 
:t 34.43 ..... .. .. 37.29 118.26 89.21 40.17 41.12 ... " ..... 87." ...36 39.37 1

40
.38 41.39 42.40 43.40 .... 

, I ... 26 89.3\ 40.81 41.« 42.60 ,,,. «.63 ..... 51.00 

il "0.16 "1.28 ... " 43.52 «.64 ... ,. 46 .. "7.97 "' .. ... '" .... «."1 45.58 46.76 "7.92 49.08 "' .. '610 
"".00 4S.2! ,,6.« "7.6& "8.88 "''' 51.32 "',. "' .. 'I 45.90 "7.18 48."5 "9.73 61.00 ..... "''' ,. ... 61.20 

V} 
' 7.112 49.14 ..... 61.80 "''' 6U6 ".78 57.11 63." 
'9.73 6UO 62.49 83.87 "." .. 63 5&" 59,4,0 .. ., 

'I 51.64 "07 54.51 55.94 57.88 5&81 ., ... 61.68 "" , 53.56 65.01 66.53 168.01 59.50 60.99 "' .. "" 71.4.0 

: ~{ 
65.46 67.00 68.64 60.1$ SUI! 63,17 6(..70 ..... ,.." 
57.88 68.97 I60.56 16US 63.75 66.SS ... " ... " "5O 

' I 59.29 60.94 11:2.58 64.23 66.88 1r7.52 69.\8 70." 79.0; , 6\.20 62.90 6UIO 66.30 68.00 69.70 7UO 73.10 81.60 



r 

... OAllBlllA STEEL. 

WEIGHTS O F FLAT ROLLED STEEL BARS. 

PER LI NEA L. FOOT. 

( OONCUJOI.I). ) 

nJcu. .., Ax 
llll H t " lli ll 111" 12" 12t /l 12! " 12j I ~ g~ 

!a I.. -;!I~ 
·h,. 
.2~.!! 

&13 e-.l!"i 

V 
/1 
' 10 :t 
, ! 

' ... 
:~ 
'I 

:~ 
' tl • 

7.02 7.17 7.82 7.49 7.66 7.82

1 

7." 
1I.Sf. 11.67 9.78 10.00

1

10.20 10.42 10.63 

11.68 11.116 1m 12.49 12.75 11.01 13.1'.8 
IU13 It86 14.68 14.9'3 15.80 15.62 15.114 
16.16 16.74 17.12 11.49 11.85 18.1!3 18.60 
18.70 19.18 19.1j,/j 19,97 2(1.40 20.82 2t.25 

to" 1';'0' .. t8.M •• ~ 
16.28 ;!~ 
t8.V7 ~x. 
21.67 :'.j~ 

21.02 21.51 2:2.00 22.48 22.96 I!I.4S 23.90 24,39 ~: i 
28.38 23.111 2U4 24.97 26.50 2aos 26.56 27.09 0 _ 

25.70 26.30 26.88 'D .• 7 28.06 28.64 29.22 29.80 E~;; 
28.06 28.68' 29.33 29.911 80.60 31.26 81.88 82.52 n: 

! .!! .. p, 
30.40 31.08 81.76 32.461 83.16 83.88 34.53 85.22 ~-ea 
82.72 83.41 34.21 SU/i M.70 StU. 37.19 37.113 '015 + 
8.5.06 &.86 36.66 37."6 38.26 39.06 ~.84 40.64 ~~~ 

87'''1 "", "'''1'''''1 40." ...... ..,. • ." •• ' a.i! I 
39.74 .f.O.1I4 41.54 42,45 43.$ "'.26 ~.I6 46.06 .., "' ~ 
4!.(lI , 43.04. «.00 «.9( 45.90 406.86 47.82 .an :: .. 'X 
44.(2 4U2 4&.« 47.~ .a.~ 49.46 M . .f.6 !iUS ~~.,. 
46.76

1
47.82 4&88 49.S( 61.00 62.(16 58.12 640.19 i~i1 

49.08 60.20 51.32 52.44 fl3.55 5010.61 66.78 liUO i~~6. 
51,(2 62.59 53.76 5U8 56.\0 57.'rl r.s.« IiUG ~ i! ~ i<' 
63.16 5U9 56.21 1i7 . .a 68.M MI,87 61.10 62.32 ~.:~ 
66.10 61.31158.65 69.93, 61.20

1 
1\2.48 63.75 &.03 ~~~i 

68.(2 59.76 61.10 6!.43 6175 66.08 66 .• 0 61.7~ ~i~; 
60.78 62.16 63.54. 64.92 66.30 117.68 69.06 70.4~ - ~ .. + 
63.10 64.65 66.98 117.42 68.85 70.29 71.72 13.15 ..2; E$ 

65'~j 66.93168.431 69.112
1 

71.401 72.90 7U8 75.87 ~~~ 
117.80 69.83 70.86 72.41 73.116 75.48 77.03 78.67 )0 e":", 
70.12 n.n 73,31 74.90 76.50 78.09 79.69 81.28 "f.,"g I 
72.46 74.11 75.76 71.41 79.05 80.70 82.14 I 88.99 ~Uj: 
74.80 76.50 78.20 79.90 SUO 88.30 85.00 86.70 



,~ 
OAXBBI A. STEEL. 40. 

AREAS AND QIR.CJ1JMFERENOES OF OIRCLES. 
For Diameters rrom n to 100, advancing by Tellths. -. .... ...- -. 

.... -
0.0 '.0 12.6664 """ .I .1IIl78M .81416 .1 ..... I'"" 
•• .031418 ...... •• .. "" 13.t947 
. s .07_ .94248 •• 1-4.5220 I."'" 
•• .1- 1.- •• 15J!053 .. -
•• .1"" t.5708 •• Ib.1IGf.8 t.fo.t372 

•• "". I. ... •• 16.6190 lUStS 
.7 ."'" 2.1991 .7 17.34.94, 14,.7665 
.s ..... 2.5tSS .s I." .. 16.0796 ., . 63617 .s,,, ., 18.8574 15.3938 

1.0 ."" 3.1416 '.0 11I.6S60 15.7080 
.1 .l15li8 ..... .1 2O . .f.28Z 16.0221 ., 1.1310 8.7699 •• 2Um I ..... 
. s 1.3278 4.0B41 .s 22.0618 ..... 
•• I ..... ..... •• ... ... 16.9M6 

•• 1.7671 ".7124 • ... "" 17.2788 

•• 2.0106 .."'" •• 2U30t 17.5929 
. 7 " ... o.s407 .7 26.5116 tum 
.s ..... 7 ..... .8 ..... 18.!2t! 

•• ..",a . "'" ., 87."'" ...... 
'.0 3.1416 ..... 6.0 28.2',.8 18.8496 
.I .. '" •• m .1 29.2247 tll.t6S7 
~ 8.8018 6.9115 ~ 80.1907 tum 
•• 4.1548 7.2257 .J 31.1726 19.7920 

•• .."" 7._ •• 8&1"" 20.1062 

•• '.9087 7.8640 •• 33.1881 ".-•• ..... '''8\ •• 31.2119 ... "" .7 6."" ..... .7 ...- !t.6'8? 
.8 6.1575 .- .8 86.3168 21.36!8 ., .m 9.1106 .9 37.3928 21.6'770 

" 7._ 9.4248 7.0 ...... 21.9911 
.I 7"'71 ,."" .1 89.6919 ...... 
•• ."" 10.0631 •• 40.7UiO 22.6195 
.8 ..... 1.367S ., .r."" ... "" •• ,."" 10.8814 •• .. "'" .. ,'" 
•• 9.6211 I 10.9956 ., 44.1786 23.5619 
.6 10.\788 11.3097 •• 0&5.8646 23.8761 
.7 10.7521 11.6239 .7 ....... 2U903 
. 8 11.8411 I t.938t • 47.7886 ....... . , 11.94£9 12.2522 •• "9.0167 24.8186 



40. OAMBRIA STEEL. 

AREAS AND omOUMFERENOEB OF OIRCLES. 
(CO!tfINUID) 

...... - - -. - --
ao ".26M 25.1327 , .. 113.097S 17.699\ 

.1 61.6800 f.'i.4.(69 ., 114.9901 98.0183 ., 62.8102 fS.?611 ., 116.8987 "3'" •• M.t061 ''''''' .S 11&8229 88.&416 
•• 66.4t7? " ... • • 1l!O.7628 3&"67 
.S ... " .. ..,"" .S 122.7185 39.2699 
.S "',.., !'l.om •• 124.6898 351.5841 
.7 &9.4468 2'l.83111 .7 126.6769 39."" 
.8 110.8212 l!7.6460 .8 ,"''''' «1.2124 

•• 52.2114 27._ •• 130.115181 .a .... •. , 63.&173 28,!7.f,1I '" '''7111!3 «UW07 ., ... - "''''' .1 134.7828 .fI.1M9 ., 6U761 "'''''' ., 1lJ6.8478 4U69I) 

•• 67.9291 211.2188 •• 188.9291 41.7832 
•• 59."" 29.5310 •• 141.02t\1 ... .." ., 70.8822 211.84.51 .S 1.(8.1388 4%.4t15 ., n."" 80.1598 ., 146.267! ~726' ., 711.898' 80.4734 .7 147.·4114 43.0398 
.8 n."" 80.7876 .8 \49.6712 48.3540 

•• 76.9769 81.1018 •• 161.7468 ""'" ,a, 711."" 3t.4159 14.0 , ...... .."" ., 80.1\85 31.7301 ., IMt4M ".2965 . , 81.7128 ..... , • ,"''''' «.6106 

•• ,."" .. "" •• 160.6061 .. "" •• , ... '" .. "" •• t f}2.8ti(l? ....... 
. S ... "', ..- • 166.1800 45.5531 

•• ... ,'" .. - ., t57.4J!i5 ... .." ., SO."'" 83.6150 .7 ItW.?167 '6.1814 
.8 91.8088 ""'" .8 172.0336 46..(95(1 

•• 98.1182 310.2434 •• 17U1!62 .. .., 
11.0 ....... 114.5575 1M t70.71.f.6 -47.1239 

.1 00.'689 34.8717 .1 179.0786 -47.4380 ., ... ,,'" 85.1858 ., t81.~ .f.7.7522 

.8 '00._ ".5000 .3 ,"''''' .. "" •• 102.0703 85.814.2 • • , ... "" ..... 
• '03.8689 . .,'" .S 188.69111 ... ... , 
•• 105.8832 ....... •• 1111.134.5 49.1nl8 ., 107.5182 .. - ., ta3.6\128 ..... ., 109.8588 ".- .8 ,,,"" .t9.6372 
•• ltU2(J! ".S850 •• ,,, .... .tum 



CAMBRIA STEEL. 401 

AREAS AND OIROUMFERENOES OF CIRCLES. 
(CONTINUED.) -. .... - - . .... '"'""-

-
.. 0 201.(1619 """ ".0 S14,.1593 52.8319 

.1 203.5831 50.5796 .1 317.8087 68.1.f60 

•• 206.1199 50."" •• 32(l..f739 63.4602 
.S ... .,.. 51.2080 .S ,.."', 63.7743 

•• 211.2-407 51.5221 •• S!6.8513 '''''''' •• 218.82.f6 ...... •• sso._ IWA0!!6 

•• 216..f2.f8 ..1506 •• 333.2916 64.7168 
.1 219.0397 52 . .f646 .1 .S .. '" 65.0310 

•• 221.67(l1 ..7788 •• 339.79017 65.3461 

•• 224.8176 os._ •• 843.0698 65.6593 

17.0 ,..."'" 53 . .f.071 21.0 .. a"" eo."" 
.1 ........ 53.7212 .1 849.6611 ..."'. •• ........ 56."" •• ........ 66.6018 

•• 235.0018 M.8496 •• ""..,. 66.9159 

•• 237.7871 56."" •• ....... 61J!SOt 

•• 

I ~~ 
56.971Il •• .... - 67.&W2 

. 6 ".2920 •• 866 . .f354 67.6584 ., ".6062 ., 869.8361 "'1726 

. 6 ...... • "'." . ... -•• ....... •• 376.6848 ...""" 
100 25( . .f690 ....... .. 0 380.1827 69.1150 

.I 257.3043 ... "" .1 383.6963 ... .". 
•• 260.1563 67.1770 •• 387."" 69.7.f34 
.S 203.'" 67.4911 .S 390.5707 70.0575 

•• m ..... 67.8063 •• 89tOBI.f. 70.3717 

• ...... 58.1195 
• • 897.6078 , ..... 

•• 27t.716( ...... •• 401.1600 71.0000 . ., 27.f.M69 68.7.f7S ., .fOU078 71.31(2 

•• 277.6911 69.0019 •• .f08.281.f 71.6283 

•• 280.5521 69.3781 •• .f11.8107 71.lU26 

19.0 ,.."., 59.6003 ".0 .f15 . .f7611 "25'" .I 286.5211 "'''''' .1 .f19.0963 72.6708 

•• ........ 60.3186 •• ""73Il7 " •• 69 
•• ..."" "''''' •• ....... 'l8.1991 

•• .,..'" "' .. '" •• .so._ ">t" 
•• .... 177 61.2611 • • .f.38.7361 ",.., . 
•• 301.7186 61.5752 •• .f.37 . .f.8M 7.f..1.f16 ., 304 .... 61.8894 ., .f..f.I.I503 7-4.4557 

•• 307.9076 ..... •• .f«.8809 7U699 

•• 311.02b6 52.5177 •• ... "" ,.o.u 



, , 

•• 8 CAXBRIA STEEL . 

AREAS AND OIROUMFERENOES OF CIRCLES. 
(CONTINUED.) -. .... ""'"'- -. .... - . 

-
".0 ... - 75."'" 28.0 616.1522 

.1 456:1671 11).7124 .1 620.1682 

•• 4!'i9.9606 ,.- •• 624.5800 
.S 463.7698 76.3107 .S 629.0175 .. 467.5947 76.6M9 •• 683.4707 ., 47U352 76.{;690 .5 637.9897 89.5354 ., 475.2916 77._ ., 642.424.3 89.8(95 
.? ol79.1636 77.5973 .? 616.9246 90.1631 
.8 483.0613 77.9115 .8 651.«07 '(lAm 
•• 486.9547 "m? •• ... "" OO.?92I1 

25.0 490.8739 "5398 29.0 660.5199 91.1062 
.1 494.8087 "8540 .1 665.111l3O 9\.4203 ... 498.7592 79.1681 •• 669.6619 91.7345 
.S """"" "."" .8 614.2565 92.018'/ 

•• ""7075 ?9.?'" •• 6788668 '2-3", 
.5 510.7052 8(1.1\06 .5 683.4928 "-11??0 
.6 514.7185 &0.4248 .6 "'1'" 92.9911 
.? 51&7476 01.7389 .? 692.7919 93 .... 
.8 522.792< 81.0531 .8 697.4650 93.6195 . , 526.&529 81.8672 •• 702.1538 93.9336 

.. 0 530._ 81.6814 01.0 ?01\8583 94.2478 
.1 535.0211 81.9956 .1 711.S786 94.5619 

•• 589.1287 28..300'/ •• 716.8145 94.8761 
.3 &1.8.2521 82.6239 .S 721.0662 95.1908 

•• 547.3911 28..93811 •• "" ... 35.6'« 
.5 551.5459 28..2522 .5 780.6167 95.8186 ., M5.7163 83.5664 ., 735.4J54 36.1327 
.? 5&9.9025 83 .... .? UO.2299 96.4469 
.8 564.10« 84.1947 .8 745.0601 96.7611 

•• 568.8220 ".5088 .3 749.9060 97.0752 

2'7.' 672.6653 ....... 81.0 754.m6 9?"'" 
.1 576.8043 85.1372 .1 759.6450 97.7035 
•• 581.0690 85.4513 .S 764.5380 98.0177 
.3 585.3494 85.7655 .S 769.4467 98.3319 

•• 589.6f.55 "''''' •• 77U712 ... ,'"' 
.5 593.9574 "."" ., 779.3113 ,.-., 598.2849 86.7080 ., 7&1.2672 99.2743 
.? ... "'" 87.0221 .1 789.2388 99.5885 
. 8 606.9871 87.8363 .8 " .... 611 00 .... 
.9 611.3618 8?"" .9 ?99."", 100.2168 



CAMBRIA STEEL. ..,. 
AREAS AND OIRCUMFERENOES OF OIROLES. 

(CO:-'7INUW.) 

DiNMw. .~ Clmnllf_et. ...... .~ ""'--... , ,)'-"77 100.5310 8M 1017.8760 IIlO9?3 
.1 809.2821 100.SI51 .I 1023.5387 113.4115 

•• 81403322 101.1593 •• 1029.21'l! 113.7267 
.S 819.8980 tOu'73f, .S 1034.9113 114.0398 

•• 8!4.4796 101.7876 •• lGf.o.62l! 114.3540 

• 829.5768 102.1018 •• 1Gf.6.M67 114.6681 
. , .... 6898 102.4159 . , I,.. .... 114.9823 
.7 839.8185 102.7301 .7 1007.8«9 116.2965 

• 8«."" 103.0«2 ., 1063.6176 115.6106 
.9 850.t!!9 I"''''' .9 106(1.4060 115.9m .. , "'-.... I"''''' 37.' 1075.2101 116.2389 
.1 860.4900 1'..,"7 .I • 1081.£1299 116.5631 

•• 865._ IGf..3009 •• lOS<"" 116.8672 .. 870.!I2«l IGf..6150 .S 1092..7166 117.1814 

•• 876.1588 IOU"" •• I"""" t17.49M 

•• 881..4131 100.2434 .S 1104.4662 t17.13W7 
,6 """'81 I06.667!i ., 1110.3645 118.1289 
.7 891.9688 H16.8717 ,7 1 t\6.278ti 118.4380 ., 897,""' 106.18&8 " 1122.2083 t18.7li22 
.9 ... ..,. I""'" ,9 11\!8.1538 119.066f, 

34,' ,"",- 106.8142 .. , 1134.1149 r 119.3805 
,I 918.2688 107.1283 ,I 1140.0918 119.694,7 

" 918.6331 107.«25 •• 1146.08« .12O.0ClI8 
" i24.0t31 107.7566 .S 1162.0927 120.3!IO 

•• 929.4088 1(8.0708 , . 1158.116'7 11O.o.m 

•• 984.8202 1(18.88(9 •• 1164.1664 120.9513 
,6 940.2473 108.6991 ., 1170.2118 121.26M 
.7 ~.6901 109.0133 ,7 1176.2830 121.5796 

" i51.1488 109.3274 ., 1182.3698 121.8938 

" ,..."'" 109.6416 " t188.4?2f I ..... 

35,' 002.1128 109.9657 89.' 122.6221 
,I i67.61B4 110.2699 ,I 1"-"" 

•• """'" tlO.58U ,. 
1 l!1l~ 

1!l16M ., m"68 110.8982 ,S 123.4646 

•• "1.2'" ttl.2tU ,. 123."" 

• ,",,7980 It 1.5260 .6 1226.4175 IU.om ., "."" 111.8407 " 1231.6300 tU.4071 
,7 1000.9821 111'.1549 ,7 1237.8582 IU.'l!12 

" l006.5m 111'.4690 " 
lW,.lll!!1 t!5.0S54 

" 1012..2290 1t!.7832 " 
12M.MI7 125.8495 



4>0 CAMBRIA STEEL. 

AREAS AND CIROUMFERENOES OF CIROLES. 
(CONTINUED.) 

....... I ,- 1"""- -. ,- ""'"'-
.fO.O 1266.6371 125.6637 «.0 '\520.5308 138.2301 

.1 1262.9281 125.9779 .1 1527.4502 188.6«2 

•• 1269.23(8 126.299..0 .2 1534.3853 188.8584 
.3 1275.5673 126.6062 .3 1541.3860 139.1726 

•• 1281.8965 126.9203 .4 1"'-"'" 139.4867 

.5 1288.2493 127.23{5 .5 \555.28f.7 139.8009 

•• 129UH89 t27.M87 •• 1562.2826 '.(0.1\53 
.7 UIOI.OIH2 127.8628 .7 1569.2962 140.4292 
.8 1307.4062 128.1770 .8 1576.3255 t40.7.(M 
.3 1313.8219 128.4911 ., \583.3706 141.0575 

41.0 1820.2543 \I,'''' ".0 1591),,&313 141.3717 
.1 1S26.71J2( 129.1 195 .1 159'Wm 1.41.6858 
.2 1833.1663 129.4336 •• !MUm 1.(2.0000 
.3 1339.6458 129.7-478 .S 1611.7077 142.31(2 
.4 1346.\.41D 130.0619 •• 1618.8313 I ...... 
. 5 1352.6520 130.3761 .5 1625.9706 142.9<125 

•• 1359.1786 \30.6903 .5 1633.1255 1.(3.2566 
.7 1365.7210 131.00« .7 16(0.2962 143.5708 
.8 1372.2791 131.3186 .8 \647.4826 143.884.9 ., 1S18.8523 131.6327 .9 1654.684-7 14<1.\99\ 

42.0 1385.«24 t3UU69 .(6.0 1661.9025 t4U138 
.I 1892.0476 132.2611 .1 1669.1800 1«.8274 ., I"''''' 132.5752 ., 1676.3803 145.1416 
.3 1405.3051 132.8894 .S 1683.6602 1(5,4s:i7 
.4 t4lt.95U 183.2035 .4 1690.9308 145.7699 

.5 1418.6204 133.5177 .5 I"'''''' \.(6.08(1 

.5 1(25.3092 133.8318 .5 1705.5392 146.3982 

.7 1432.0086 134.146() .7 1112.8610 146.7124 

.8 1438.7238 134.4602 .8 1720.2105 147.0265 ., 1«5.4546 134.7743. .9 1727.5697 147.3407 

43.0 1452.2012 135.0885 47.0 1734..9Wi 147.6550 
.1 " .. "" 135.4026 .I 1742.3351 147.9690 
.2 1465.7415 135.7168 .2 1749.7414 148.2832 
.3 1472.5352 136.0310 .8 1757.1&35 148.5913 ., 1479.3«6 136.3451 .4 1764.6012 148.9115 

.5 10&86.1697 136.6593 • 1772.~6 149.2257 

•• 1493.0105 ,,<"" .5 171'9.6231 149.5398 
.? 1499.8670 137.2876 .7 1187.0086 149.8540 
.8 Ui()6.1393 137.6018 .8 1194. SO!J 1 150.1681 
.9 1513.6272 137.9159 .9 1802.0254 150.4823 



CAMBRIA STEEL. <U 

AREAS AND OIROUMFERENOES OF OIROLES. 
(OO:<TINUItO.) -. .... - -. .... "'"""-... 1809.M7' 150.7964 '''' 2123.7166 , ..... ., 1817.1~ 151.1100 ., 2131.892tI 163.6770 • I 82-1.11684 151.ill8 ., 21.0.(8/,8 1M.9V11 

.S 1832.2.475 15t.7S89 .3 214,8.2917 164.'" 
•• 1839.8423 152.0631 •• 2166.51-49 164.6195 ., 1847.4.528 152.3672 ., 21640.7537 164.9336 
.6 1855.0790 152.6814 .6 2178.0082 166.U,79 
.7 1862.7210 ""'5' .7 2181.278li 166.6619 
.8 18,.."" ''''8007 • 2189.66« 155.8761 

•• 187&0519 ,"' .... .9 2197.11661 166.1903 
0.0 1886.7409 153.9380 "" """" .. 166.60« ., 1893.«57 lM.2522 .1 2214.6165 166.8186 . , 1901.1662 '''' ..... ., .... "" 187.1327 

. 8 , ...... '''' .... .S 223\.2298 l1U469 
•• 1916.6613 lM.IS.7 •• 223\1.6100 187.7610 

• 192U218 ".- • ....... ,,,"'" 
. 6 1932.2061 166.8230 .6 225t1.-4175 ,,, .... 
.7 1940.00&2 156.1372 .7 !264.8«8 168.7035 
.8 1947.8189 1511.4513 .8 ""''''' 169.0177 

•• 1956.11498 166.7665 •• 11281.7'66 169.8318 

50.' 1961UIlM 157.0796 ... , !29O.!!2IO 169.6(60 ., 1971.3572 157.3938 .1 2298.7112 169.9602 

•• 1979.2348 157.7080 ., 2307.2171 170J.!748 
.3 1987.1280 168.0221 .S 2315.7386 170.6885 
•• 1995.0370 " .. "" •• "''-'75' 170.0026 

• 
~~ 

,"''''' • ......... 1712168 
.6 1/i8.9&46 .6 2341.8976 171.5310 
.7 159.2787 .7 2349.9820 171.&51 
.8 159.5929 .8 """"'" 172.1593 

•• 159.9071 .9 2867.1979 172.40735 
51.0 

=~ 
160.2212 55.' 

_ .... 
172.1876 ., 160.53M ., 2384.4767 173.1017 

.2 160.8495 • ""'1896 178.4159 
.S 161.1637 .3 2401.8188 1711.7301 

•• 16U7'79 •• 2410.51U 174.04-42 
.5 ... om 161.7920 • 2At9.22Z7 174.8584 
.6 2091.1697 162.1062 .6 2m._ 17'.6726 
2 ..... m 162..208 .7 ..... "" 17U1867 
.8 2107.4118 162.78f.5 • 24.(6.«71 175.3009 

•• 2115.6663 163.0487 .9 """"" 176.6150 

-



, 

. ,. OAllBRIA STEEL . 

AREAS AND OIROUMFERENOES OF OIROLES. 
(CO:<i'l1NUEl).) 

........ . - -~ ..... .... """'-,., 175.9292 60.0 188.4966 
.1 176.2433 .1 I....,., 
•• t78.M15 •• 189.1239 
.S 176.8711 .S 189 .• 880 

•• 171.1858 •• 189.m2 ., 177.6000 ., 2874,7536 190.06k 
.6 177.8141 .6 2884.2648 190.3805 
.7 178.1283 .7 2898.7917 190.6947 
.8 178.4.f.26 .8 !903.3348 191.0088 ., 178."" ., 2912.8928 191.3230 

67.0 179.07(8 61.0 ""' .. " 191.6372 
.I 179.3849 .1 293!.0M3 191.9613 
•• 179 .• 1 •• $(1.6617 192.2665 
.S 180.0183 .S 296\.2828 192.5796 
•• 180.3274 •• 2960.9197 I""" ., 180.64.16 ~ 2970.6722 
.6 180.96:i7 .6 298(1.2405 
.7 181.2699 .7 2989.9'U4 
.8 181.~1 .8 t999.Il!.f.\ ., 181.8982 . , aootI ..... 

68.0 18:2.2\24 62.0 
.1 1"- .1 

•• 182.8407 •• . S ISS.IMI •• •• 183.4690 •• 
.6 183"" ., 9067.0016 t9tU1495 
.6 184.0973 .6 3077._ 186"" 
.7 \84.4115 .7 Ol87 • .". 196.9779 
.8 184.7256 .8 3097.4847 197.2920 

•• 18M398 ., St07.M7t 197.6062 
69.0 185.3540 830 3117.2453 197.9203 

.1 185.6681 .I 3127.14V! I ...... 
•• 185.9823 •• 318'7.0688 I .. ..., ., 186.2964 .3 3147.00.0 I"'" •• 186.6H'16 •• 3156.9550 199.1770 ., 186.92-48 ., 3166.9217 199.491t 
.6 187.2389 .6 8176.0048 199.8063 
.7 187.6631 .7 3186.902S 200.1196 
.8 187.8672 .8 31K.9161 200.4336 
•• 188.1814 ., "..- 200.7418 



OAllllBRIA STEEL. ", 
A REAS AND OIROUMFERENOES OF OIROLES. 

(CO~T1NUKD.) -. .... .- -. .... -.... 3216. 9'.M)9 !Ol.ot'i2O 68.. 1631.6311 2UI.6283 
.1 11221.0518 201.3761 .1 3642.8704 218.9425 
•• 3237.128$ 201.f>902 •• 86.>3.0754 214.2566 
.S 82f,7J!222 ........ .S ... 3._ 214.5708 
•• 1$7.3289 f02.3186 •• 3674.5324 214.88(9 

•• ~:>67.'527 •• . ....... 216.1991 
•• ..,,. ... •• ....""" 215.6133 . , 3287.7474 . , 1700.835 • 215.8!'74 
.8 3297.9183 .8 8717.6351 216.1416 
.9 3308.H149 .9 3728.'500 216.45<56 

\5.' .. ,,"" .... - 69.' 8TJ9.2B07 216.7699 
.1 "'"",. 201.5176 .1 mol'" 217.08f1 
•• 1338.'500 2OI.831S •• 8760.9891 217.3982 
•• 8349.0085 205.1460 .3 1771.8668 217.7124 

•• 33.l9.!7311 ... ,," •• ""''''' 218.0265 

•• .,., ..... 205.7743 •• 3'."'" 218.3407 

•• 8379.8510 ........ •• 3S04.5944 218.II/)(S . , 3390.1633 !06.4026 ., 3815.5350 218.9690 
.8 3100.4913 !OO.7168 .8 3826.4913 219.2832 
•• 3110.8350 207.0310 .9 8837.4633 219.5973 ... sm.l9« ,. .. 8IW8.4510 219.9lt6 
. 1 3431.1i696 • 1 3859.4544 "" .... •• 3441.9603 •• 3870.4736 ........ 
.3 34&2.3669 .S 3881.5084 220.85(0 
•• 3162.7891 •• 8892.5590 221.1681 

• 3473.2270 !O8.9159 •• ... . .,.. 221.4823 
•• ....68Il7 209.2301 •• 19147072 221.7964 . , 3194.1500 ........ ., 

"" ... 9 222.1106 
. 8 35()UMl ....... . 8 3936.9182 ....... 
•• 8515.1859 210-1126 .9 ""' .. " ... -67.' &26.6524 210.4867 71.0 1959.1921 223.0631 
.1 8:)36.1845 210-8009 .1 ..,..,.,. ... "" •• ., .. "" 211.1160 •• 3981.5289 !28.6814 

•• 3I)57.29!10 211.4292 ., ..,."'" """" •• "".87M 211.7433 •• . .,."" .... .., ., 8578.47~ 212.0575 • 4015.151S .... -. S 8589.0811 2t2.3717 .S 4026.S908 .... 9380 ., 3599.7075 212.6858 ., 403'7.6456 .... -.8 3tl!o.3197 218.0000 .8 4o.s.l1l60 .... 5864 
.9 3621.0075 218.31,11 •• .080. ... ... . ..,. 



""I 

... CAMBRIA STEEL . 

AREAS AND omOUMFERENOES OF CIROLES. 
(COSTINUE[O.) 

--. ~ -- -. ~ """'-. -"., 4071.5(141 l!26.t947 '"' 01536,4698 238.7610 
.\ 4082.8217 "0_ .\ 4M8.4067 239.0752 
.2 4094.1550 ""'230 .2 4560.8673 239."'" 
.3 4105.5(140 227.1371 ., 4572.34.46 239.7085 • 
.f 4116.8687 22'7.4513 .f ""'.8377 240.0177 ., m:8.U91 227.7665 .5 4596.8464 240.3318 ., 4'89.61S2 228."" ., (6()8.3i08 240.6460 
.1 416t.O:i71 228.3938 .1 4620,4110 2.40.9602 
.S 411!2..f.846 228.1'" .S 4632.4669 W.2U3 
.9 .4173.92711 229.0221 .9 ol64Ui384 241.S885 

13.' 4185.3868 "'.- 71., 4666.6257 241.9026 
.\ 4JOO.8616 "' ..... .\ 4668.1287 242.2168 
.2 0&208.8519 229.9646 .2 4680.84701 242.6310 
.S -'219.8579 230.2?1!1 .3 4692.9818 242.1U51 .. -'231.3797 230.5929 .f 4705.1319 243.1592 
.5 W,2.9172 230.9071 ., 4.717.2977 243.4.784 ., 42M.47Of 231.2212 ., 472U792 243.7876 
.1 ., .. "'" 231.5354 .1 414".6765 244.1017 
.S 4277.6240 281.8495 .S 4163.88!U 24Ht59 
.9 (289,2243 ""\631 .9 4766.1181 2«.7001 

74.0 4300.841)3 232.4779 1&, 411&8624 2-45.(1«2 
.\ "SIU72t 232._ .\ 47110.6225 2 .. "" .2 4324.1195 233.1062 •• ""''''' 245."'-' 
.S -40335.7827 233.4203 .3 .s15.1897 245.1l86? 
.f 4347.4616 233._ .f 4.827.4969 246.8009 ., 4359.1562 234.04.87 ., 4839.8198 246.6150 ., 4370.86M "" .... .6 .fo852.t584. ... -.1 4382.5924 234.6770 .1 .f.864,S128 247.2.(33 
.S 4394.3341 23"9911 .S 4876.8828 2.t'l.5575 
.9 «06.0916 235 .... .9 .889.2685 24,7.8717 

75.0 «17.8647 235.61~ ,'-' .901.6699 24,&1858 
.t •• 29.6635 235.9336 .\ .9IHI811 "&600<) 

•• .«u580 236.24,18 .2 .926.5199 24,&8tu 
.S .453.2783 286.li619 .S 49,.9686 24,9.1283 
.f «65.m2 236.8761 .f .95u328 24,9 .• (25 

• «76.9659 237.1902 • .963.9127 24,9.7566 
.6 «88.8332 23?"'" .6 .976..(& 250.0?08 
.1 4500.1163 237.8186 ., 4988.9198 250 .... 
.S 0&512.6151 238.\821 .S 5OOU.69 250.6991 
.9 0&52U296 238.4469 .9 5013.9897 251.0133 



r 
OAKBBIA 8TIIEL. ", 

AREAS AND OIROUMFERENOES OF OIROLES. 
(CONTlSUI. D) 

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

_ .... 261.11:27.( " .0 5641.7894. 263.8938 
.1 5039.1225 251.64.16 .1 ..... ..". 264.2079 ., 5001.7IU 251.9557 ., 6568.1902 264.5221 
.S 5064.3180 "" ... .S 658Ulli "'.8863 
•• .., ..... ....... 0 •• 6594.6789 265.1514. 

•• 5(lI9.576f. ll52.8982 •• .." . .." 266 . .(&16 

•• 51 ....... 253.2124 •• 662U203 ....7187 
.7 51U.8977 "'.5265 .7 5634.5171 , ... "" 
•• 5127.6819 !53.~07 •• 6647.8200 266.4071 
.9 5140.2818 26(.16(8 .9 5661.1578 266.7212 

81.0 5152.9973 1lM . .f690 .". 6674.5017 267.0154 
.1 516&.7287 2M,.., .1 6687.86I.f. 267.Bf95 ., 6l?&47&1 .... "" ., 6101.2367 267.6637 
.S 5191.2384 265.,(115 .S 571U217 267."'" 
•• 5204.0168 .... 7256 •• 5728.O:W5 , .. 292Il 

•• 5216.8110 ....- •• 574U M9 ,68,.,., 
•• 5229.6208 ... ,'" • • 57M.895\ ,68,9203 
.7 5W."68 "''''1 .7 5768.8f.90 269."" 
•• 5265"'" ... .... •• 5781.8185 .., . ..., 
. 9 5268.10146 267.2966 •• 6795.3038 ....... 

".0 5281.0173 257.61(16 ... 0 ....... 270.1770 
.1 5293.9Il58 257.9217 .1 6822.3215 270 .• 911 

•• """"'" 268."" •• ......... 270.~ 

•• 5319.729li 268.5531 .S 6849.4020 271.1194 

•• .... - 268."" •• ""''''9 271.4336 

•• 63(5.81112 259.181-4 •• .., ..... 271.7-478 

•• ""' .... !5H956 •• 58!IO.1407 272.0619 
.7 537U668 259.8097 .7 5903.7516 m,8761 

•• 6384.5&(1 260.1239 •• 5917.3783 m ... 
.0 5897.5182 260 . .(380 .9 5931.0206 "'.110« 

83.0 5410.6079 260.7522 87.0 .,.. . .,., 273.3186 
.1 ........ 261.0663 .1 ""' .... 273.6327 

•• 5136.7146 261.3B05 ., 5972.0"" 2'13.94" 
.S 5«9.7915 261.6941 .S 0985.Ul! 274.2tltO 

•• 5462.8840 ....... •• 599904681 2'7UiTh2 

•• 04.75.9923 •• 6013.204.7 274.889-1 

•• 04.89.1163 •• 6026.9570 275.2035 
.7 55re.2561 .7 0040.7250 275.5177 

•• 551504115 ~ ........ 275.8318 
.9 ......... •• 6ll68.0l83 276.1460 

... 



". OAMBRIA. STEEL. 

AREAS AND OIROUMFERENCES OF OIRCLES. 
(CONT1NUI!.O.) 

-....... .... """'- ---. .... ---
88.. ""'-I'" 276.4.602 92.. 6647.6101 289.0266 

.1 61195."'" 276.7743 .1 M62._ 289.fU07 

.2 6109.8008 277.11885 .2 6676.5«1 2S9.65<8 

.s 6123.6631 277.4026 .8 6691.0347 "'."" •• 6137.6(11 277.1168 •• 6705.5410 290."'" ., 6161.4368 27&0309 ., 67211._ 290.5973 ., 6166.3«2 27&"'1 ., "".5008 29M115 

.7 6179.2693 27&6598 .7 6749.1M! 291.2256 

.8 6193.2101 27&,,,, .8 6763.7233 291.5398 

.9 6207.1666 27'9.2876 ., ""'''''' 291.8540 
89.0 6221.1889 279.6017 0.0 6792.9017 292.1681 

.1 623b.I268 2711.9169 .1 6807."" 29M823 

.2 6249.13M 2802301 .2 6822.1569 292.7964 

.s 6263.1498 280.5442 .3 
_ .. , 

293.1106 
•• 6277.1849 "'."" •• 6851.01.680 29&<", 

~ 6291.2856 281.1725 ., 6866.1471 293.1389 ., 6305.3021 281.486'7 .s 6880.8419 294.0631 
.7 6319.3843 281.8009 .7 11895.552< 29<.3612 
.8 mi."" 282.1160 .8 6910.2786 294.6814 ., 6347.691)8 """" ., "".0105 294.9956 

00.0 6361.7261 282.7433 ,.., 0039.17112 295.31197 
.1 6375.8701 288.0575 .1 69M.5:i15 295._ 
.2 '6300.0S09 283.3717 .2 6969.3106 296.9380 
.8 MIM.2073 ... "" .8 6984.1453 "<2'22 
•• &118.8995 .... 1100II •• ""'''' 296."'8 . , 6432.6073 231.3141 ., 7013.8019 "<8805 .s 6«6.8309 .... m ., 7"""" 297.1947 
.7 6461.0701 .... 9m .7 7043.5214. 297.5IIS1I 
.8 6475.~1 285.2566 .8 7058.4.047 297.11230 ., "" .. 658 285.5708 .9 -"'" 298.1371 

91.0 11503.8822 286.8849 95.0 7088.2184 298.4513 
.1 6518.18(3 286.19\11 .1 7103.1488 298.7655 ., 6532.5021 286.6133 .2 7118.1950 299.1171Hl 
.8 6546.8356 286.827' .3 7133.0668 299.2938 
•• 6561.1848 287.1-416 ., 1148.03(3 299.7079 

•• 6575.5498 287 . .tM7 •• 1163.0276 soo.0221 
. s 6589.- 287.7699 .6 117&0366 300.3363 
.7 6604..3268 "''''0 .7 1193.0612 300."" 
.8 6618.7388 ... "" • 7208.1016 300.9&16 
.9 .... 1'" 288.7124 .9 7223.1577 301.2787 



r' 
CAKBRIA .:sTEEL. 4>7 

AREAS AND OIROUMFERENOES OF CIROLES. 
(OOSCLtlDEo.) 

....... .... ............ ...... . .... , ..... -
9., 1239._ MU929 98., 7M2.9640 807.8761 

.1 7253.8170 301.9071 .1 7"" .... ""1" ., 7268.4.202 3O!.2212 •• 7573.7&'10 "" ... . 3 7283.6391 ".0854 .s 7589.2161 S08.8186 

•• ""''''' """0; ., 7004.6&.18 809.1327 

•• 7313.8240 003.1"" • 7620.1293 809.«69 
.6 1828.9901 003.'719 .6 'l635.tI095 809.7610 
.7 73«.1718 ... "" .7 7661.IOM 310.0752 
.s 7359.3693 3I}U062 .s 7666.6170 31D.38!U ., 7374.~ 30"4203 ., 7682.1444 310.7035 

97.' 7389.8113 SOf..7345 99.' 7697.6893 311.0177 
.1 7400.006» .,."" .1 m3.~61 311.3318 
.2 74!?O.3t62 300.3628 ., mll."" 81 1.6160 

•• 7<13511922 ".6770 ., 71440.4107 311.9602 ., 7450.8839 305.9911 ., 7760.0166 812.270&3 

• 7466.1913 306.3003 • 77l5.6:l82 312.58!$ 
.6 7481.51U S06.6194 .6 7791.27M 812.9026 
.7 7496.85S! ... "" .7 ""'".. 313.2168 
.8 1512.2018 307.2.f.78 .8 """'1 318.5309 
.9 7~.S780 307.&619 ., 7838.2815 SI3.1U61 

100.0 7853.9816 314.1593 . 
. T o flad (, ... ,n the tab., .ru. Qr ci«:uRlr" ... nco (or La..:., di>.,uOl"rs than ,10_ 

C""'" CAS_I. 

1"0. d"md ... JP'U'" than 100 aDd leu .ha .. 1001 : 
Take ,,.,,,,. ,he uble the .<elI 0< cin;umfe",nce for . cit<:lo 'M diame\<t of whleh 

;1 o-.L~<b ""be Ii .... dlo"''''er. 
To obo.ain ,he requi.«I area 0< ci1'CU...te ... ""., .. ukJpiy 1M area 10 lOuad by 100 

and 'he cireumfe •• ..,. 10 fouad by 10. 
~ ... " (umpk._What J"he are" and ci.cumr ..... nc. eorr .. pond'n, 10 • diomc ... . ,.,,, .'.0 ... lhe ""bl .. <be ...... and cl.annfe_ for diameter ~!J..., 16(1.&.tl8U and 

111.111')1. Theref"'" 1155~47.nd 1411.991 a n: Ih .... ,..Ill>d cln:umfere"""R<lulrcd. 

CAS. II, 
F,... d4"'tiall , .... ,., .1La. 1000: 
!>i.1ck ,be .. l .... n dl2JHI .... by uy COIlftlllo:n. f..::.o< .. bicb .. ilI "i .. ••• quo .... nt 

a <liome"" found in 'he table, au<l take f,om .he ",bIe ,h. "'.,. 0' cucumf .. e...:c ..... 
,b;' dla", ..... 

T oobl:U ... he requited ...... 01" d ....... "'fc"''''''' ... "ltlr,I Ylh. _10 fOWtd by 'he sq""'" olllK f..::tor and the ci'Cllmfu"",,,. t .. IOund by I,e factor. 
1'", Eumplc.-W/u. iI.bc arn "-ltd circumfc......:. concopondinc '0 a dio .... , •• 

of! 0631 
111&1 + S _ 001. F.om I,," "'Llnud Cue I the area and dreumr........:e r",di""" 

•• e. IItO I a", au 158.95 and 2076.WS. T berdorc 343IM.1(; X 9 _ 3068(12.66 _ _ 
nquin:d. aDd 20760.\0 X 3 _ O~779_ clmJ",f.",ooc ""luire<!. 

-



us CAMBBIA STEEL. 

LOGARITHMS OF NUMBERS, FROM 0 TO 1000. 
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OAlllBBlA STEEL. u. 
LOGARITHMS OF NUMBERS, FROM o TO 1000. 

(ColitiIlUed.) 

No. 0 , • ,. • , , • , 

" "'" 74,H .. "'" 7Moll 

" ,,- "", .. 71m..5 r.OIl 

" 711.51 i'Tit2 .. ';8l7.5 7SllIl 

" ".., i9169 

" """ ,.., 
ru .." """' " .... "'" 
" .,," .. "'" " '"'' .. "'"" " , .. " 
,. ""'" n """ To! 

..,., 
" "'"" " " .. , 
" .... ,. '"'" n .. ," 
'" ""'" " """ .. '""" " .,," 
'" "8M 

" "''' .. .".. 

" .... .. '"'" " .,," .. ~ ... .. .,'" .. ~121 ... ~ ""'" " "'" t..)\I{>! ."''' ., "'" .,'" .,'" ro .... .... "'" " "''' "'" "'" 
" 0= "." .. om .. "'" "'" 

...., 
" ",n ...... .... .. """ II'lIGi .... .. "'" 

..., "'" 



r 
I 

. 2. CAMBRIA STEEL • 

NATURAL BINES, COSECANTS, 
TANGENTS, E T O. 

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

- _.- --- --------------- - -• , ..... 'nHnlte. ...... Inftnlte. .. ..,., , ...... , • • 1" .(1()'.!90!) ~13.i7~16 .""'" 8.i3.71371 "00000 .""'" ro .COOSUl 171.8&13\ .ClO.'itI18 1i1.8S510 1.0000'! ....... • 00 .008'm 1I1.WJO\ .""",n IH.~ \.00001 .ooooro .. 01163.'. !IJ.'6I~ .Oll63(l I~rml 1.Cl'1()()7 .""'" ro .0115-11 6&.Si300 .014501:> ,- 1.00011 .- , 
.. o .0171.:>2 l>7.~ .OI7~55 l>7.2S9':)(;2 Ul001(> ..... , • • 10 .0'.IlllG1 49.1HOG:! .. -49.1roilSl 1.(0021 .""., "' ~ .= 4;:.\liSna .o-;m)"S '"""" ''''"' .9'mn 

~ .CI'.l61" 38.:»1500 .{I"l6186 S8.1SSI.'N ,.,," .9996.)7 .. .0'.!90'l5 S-I.S8:!:1l6 .O"~w.n 31.00ml UIOOI~ .",-<m 
fiO .00199'2 31.257S77 .""'" 31.~1l:;n 1.00(l(j1 .m ... 

2 o JI3-1S99 2&6.'i371l8 • 1)3.1921 "''''''' Ul0061 . ...", 

~ 
•• 10 .007806 26.4~lO .0078:14 2fiA3100' Jooon .9'»$> 

:AI .010713 :U.662]~ ,fl.I0747 :U.MIi58 1.(J(0!l3 .99')171 
30 .1>13619 22.~ ,(1.13661 22 900'166 , ..... .mo. 
40 ,l).It'o5!lS 21.4'l3676 ,CH65'G 21.470401 1.00108 .998917 
60 .01913\ ~.= .Q.l9191 :aI~ 1.00122 .9<.l8778 

3 , .= 19.107323 .1X>z.t08 19.081137 UI0137 ...... "7 10, .OMZU 18.1021.119 .= 1!l.{I'H!177 1.001M .99Sli:l " ~I :~~~ 17.19$1U .""'" 17.l6m7 U.0100 ..... • 16.~'I08 .001163 16.s.J~ 1.00181 • 9981M .. 
40 .003%2 1[;,6367\13 ....... lb.OOI7SI ,.OX= .997'.l1.o7 '" 00 .0668.)1 1I.%7S8:.! .""'" H.9'2 HI7 1.0Il2'11 .99Toro " 

• o .069756 1133M87 ."""'- 1403 0066 1.00214 .997561 , ., r- 1 3.76311~ .()';".!s:i1 13.726738 l.00'lM .m,,, 00 
.IJ':':i.'i.W 13.2:'J.I717 .071>776 IS.1!l6!:S88 1.00'.l:S7 .W7141 

~ SO .078159 1'!.745-1% .0787O'.l J2.~ '''''"' .990017 
40 .0&1&09 1:!.2912:>:! .081629 12.'150006 ,.""" .""""' 00 .081256 1l.ooss;O .!WW>f>S 1l.82616'l 1.0(13.57 .991;1 .... " , o .087156 11.473713 .087-1-89 "= '"'"' .9961% , 

" 10 .0'Al063 II.IO~I" .ooom 1J.(I(i>I31 ,.- .00.:;007 ., 
20 .09":.0%/) 11l.71WJ.186 .= 1 1l.711~ I S 1.00Is::i .9'Xi671 .. 
3O.0'l5SI6 10.433-131 .'""-'" IO.S85.'m ' 00'" ."""" . ~. 
oiQ, .0987H 10.127~ .(l9'1~ 10.07~1 1.00191 .99.)113 
t.O .10!$J.IJ ~.8391~"'7 .1&21&\ ~. i88J732 1. CMX>21 .9')182"2 " , o .101528 ~.1iG6ml2 .105101 9.r.USG45 I 00'i61 .W\1iZ.l ,. 
10 .107421 ~.309100ll .1~UI Q2553I~ ,.""" .OOW4 .. 
20.110313 9.06M.[>12 .1I00'l0 9.oo98::!(;} 1.1)0611 .- .. " - ---- --- ------------ -

0 , - .... , to~BI. ..... , -., ,~ • 0 

, 

For Cuuellolll from. SSO-iO' to 'Xl" read from bottom of table upward. 

I 



CA1IlBRIA STEEL. .., 
NATURAL SINES, COSEOANTS, 

TANGENTS, ETO. 

• -, - ..., ...... • 

.1I:llM /I.~~ l.00M? .~7'2 
.116883 S.w.e.IGII 1.110681 ."""" .11(lS33 8,3U'J()G6 1.0071~ . ."". 
.l22"i85 . ..".. 83 
.12:">738 .9'lll87 .,,... .91118:!l) 
.131&;3 .911\40 
.1:»613 .91110111 
.1:r.~741 ...... 
• 1.f0041 .- 80 
. I~ . ....., 
.1«>178 .~U2 
.I~~I .1189018 .,,.,. .-.,,..,. . ..", 
., .... .r.Q18 8' 
.161368 . ...", 
.'''''' . ..,ro 
.'''''' ...... 
. ''''''' . ...." 
.17!<m .-
.176J2'"/ ...... 80 
• 1N3'.l8 . ...,., 
.''''''' . ...", .,....., .""'" ., ..... ...", 
.1913(13 .Q6"m8 

.''''''' .WlI«!7 7 • 
. 1'1i-W1 ."'",. 
.:J)I)4~ .-""''' .t1W'!I> 
.W&l83 .!rntW1 
.20%18 .9787~8 

.21':!5$ .9":1\148 78 
.21f{JiW .m~ 
.21~lfi .9":~1 
.",'" ....... 
• ~H-$.~ .9":M62 
.2:.0;'105 ."."" 77 

• ....... ' ...... ' - , ... • 

For I'tInctiON hom '77"·10' 1083" .... read rrom boI.tom of tabI$ upwatd. 



... OAMlIBIA STEEL . 

NATURAL BINES, COSEOANTS, 
TANGENTS, ETO . 

... " '""'" 0 

,.""" ,g'[.c;,o 17 
1.W7tlO .1173712 
1.C)..'770 .""" 1.a...,"'12 .In'.!3l'O 
1.000000It .i7IG87 ,.""'" .""" 
1.rooo\ .""" " UXJl87 .""'" 1.00213 . ..." ..,'"'" .968148 . ..., .Qi61U~ 
1.00-117 .96667~ . '"'" ....... " ,.- .iIlM69 
1.o::JtIO\ .""'" 1.03T1~ .""" .'"'" ..... , ,.""" .""'" .- .9tlI262 7' I.MIl7 ..... 
1.GU06 ..... , 
1.04296 .= ."'" .lI:>7'9'JO 
I.Gun .967lbl 

1.004:.5 ..... 7 • .""" . """ I .OIi~7 .""" 1.01100 .9M717 
lbl~ .""" J.OOGI7 .96HI61 

1.1)6118 .961057 7' 
1.002t6 ... '" J.OCJ347 .. "" 1.0C>"9 .""'. ..,""" .1)I<:W1 
1.006Ii7 .""" 
1,067(12 .~19 " .""" .I)Wi68 
1.1Xm6 ..... 7. -, ... 0 

.. or fUncUOna ft'Om . 00040' to 77<loO' read trom bo«om or U,ble UP'll'ard. 



CAMBRIA STEEL. 

NATURAL SINES, COSEOANTS, 
TANGENTS, ETC . 

.... 
.. - .9-I26U 
UI6I116 .lNl666 ,.""" .~ .... 
UMj.4It! ."""" UI6MI .""'" ...... ."'''' I.OOi61 .""" 1.1MfI78 ."""" , ..... . ~1\l 

1.0711& ."""" ,."'" .""" 1.01'W .IIBJ4!!O 
l.In~79 ,!lIIOn8 
UliW2 .""'" .. """ .""'" 
t.O'1853 .""~ 1.~1 ...... 
1.000IQII ... '" ,."'" .""'" .. ""'" .\1'22762 ....... .'1l1638 

...... ."""" 1.087'11 ,111911&1 ,.- .1l1B'l16 , ..... .\l11\)IjO 
\.0\I11!3 .1l1M!ilB .. - .1l14n:; 

,.- .""" ...... .91:m6 
l .or.OO .IlUl5-1 .. "'" ._, 
1.10041 .9087:.1 
1.10189 .\107M3 

1.10338 ..... 
1.11H"8 ."""' UOlHO .""'" ).IOM .""'" l.109H ."''''' 1.1IIOS .""'" ... 

For tunctlolu trom &1"·10' to ~ re.d from boI;tom of &able up_rd. 

\ 
423 

o 

70 

.. 
ee 

" 

" 

" 
64 

o 



42' CAMBRIA STEEL. 

NATURAL SINES, COSEOANTS, 
TANGENTS, STD. -, -, " ...... ' .... , ""'- 0 

1.11260 .""'" •• l.1HI9 $iS!l; 
!.llhi9 ... '" l.Imo .8&-1 00.1 
I.U'X13 ."''''' J.l2007 = ~ 

1.= .891007 •• 1.12400 . ."., 
1.11[,68 .= 
1.12738 .887011 
1.12!110 .!l!J,5{,&1 
1.ISIll3 ."""" 

1.8l'O'nW 1.l32.J7 ...... •• 1.86761):)3 1.1 M33 .881.>78 
1.8.'i16159 1.13610 ."""" 1.tt.l17~V-I 1.13789 .8'18817 
1..82'J06:l:8 1.I:W70 .,.,,,. 
1.81641m 1.1(152 .S7tiO\l6 

J.!Q.IO.I78 1.1-4.335 .8:;-i6a! ., 
1.7~1i'3ru 1.I~2l .873206 
1."""" 1.14707 .S7IiSl 
l.i6'i1940 1.]."896 .""'" L75.'.0M90 1.1001% ."""' 1.7437.f[>3 1.15Z77 .867476 

I.lM70 ......, CC 
1._ .8&l1i67 
1.15861 .863102 
1.100'J9 .861629 
1.162Ml .800149 
1.16160 ."'"" 

. ..,.1 1.6&lr.9.5 1.1&lG3 .&>716i •• .""" 1._ 1.168G8 .""'" ..... U;I:!Mj6 1.17075 .&:>I11i6 

.612801 1.153 18517 1.17.«1 .""" .6168)11 l.62tzl69 1.17400. ,&1117 • . ......, 1.6!01U7 1.177lJ.1 .~"" 

.a!lsro 1. ...... 1.17918 .."." •• .6289'J\ 
1 """"" 

1.18133 ... "'" .=-s 1.&79lO'ig 1."'" .811961 .7 
.... , "-' '-' -, .... 0 

Forf\lnctloll.l f'l'om 67"-10' to (,I0.c' read {rom bottom of Lable upward. 



CAMBRIA STEEL. 42. 

NAT ORAL SINES, COSECANTS, 
TANGENTS, ETO . 

-, ... , ..... • 

.~l3:l9 1 
.611825 
.SlD'2:il 

.R3B671 
XI70S3 

07 

.""'" .""'"' .= 
"""" 

U)!l;i6iO U,'" .= .. 
1.4i3!!9133 ,.,"" ~-W7 
1.1(;.11147 1.210'J'l ~770 
I.~ 1.2IS11 .82U26 
U4:>9B01 1."21~1 .!tDI7~ 
l.43~ 1.2J..830 ..... " 

U!2i1i7 .6HII5"2 .. 
1.Zl3"!/ • 81i~!!o 
1.22.)79 .615!!O1 ,- .814116 

'''''' .lI12~Zl 
1.23317 .8I07ZJ 

1.S763S10 1.Zl607 .OOOCI17 •• 1.367lI9.W l._ .-. 
1.&:>967&1 I.ZI131 .""'" 1..351122-1 1.21100 .""", 
I.S13ZI31 UIG69 .802121 
U3(\107~ 1.21940 . ...., 
I.SToGH8 1.2.Y.!I·1 .""'" .. 
1.8191)111 1.2."">189 .796882 
1.3UUJ.IG l.2.jiG7 .m121 
l.so::r.!Zi4 !.l!0017 ."09l3,j3 
1.295-11»7 l.""" .7lI157!.l 
1.:1:87£.117 1.'.16615 .789798 

.7118011 

I" .;)16217 
.~1l6 ., .... 
. i807lll 
.778'm " 

• .... I ... , -' ' .... ' I -, •• • 

For functlous from 51"·10' to ,,;<>-00' rea.d. [rom bottom or !able upward. 



, 

426 CAMBRIA STEEL. 

NATURAL SINES, COSECANTS, 
TANGENTS, ErC. 

o.., .... 0 

1.28675 .777146 6t L_ .775312 
L""" .m l72 

""" .771625 ,- .769771 
,-""'" .767911 

i .3OMl .7000'" 60 
I.<JlMl .761171 
1.Sll83 .76229'2 
1.3100') .700I00 
1.31837 .7S8.'iL4 
1.32168 .7566IS 

1.32001 .7S1710 
L= .':>:mII 
1.3:3177 .7~ 
1.33.'>19 .71&166 
LS3S61 .7171)2!) 
1.3 1212 .il~ 

1.1100125 1.3156:J . i~3145 46 
l.l()n~ 1.31917 .7 11195 
1.09?71® 1.3.:rr.1 .i39239 
1.091~ 1.3.'.631 :737Z17 
U1819OO4 l.~ :rJ5309 
1.0786123 L""" .= 

Loom .731 3.')1 47 
1$71(11; .7'2!l367 
1.37481 .m", 
1.37860 .725371 
1.38:U2 .7'436'.1 
1.S86".18 :nl3.'.o7 

1.39016 .7193-10 46 
1.391{)'} .717316 
l.~l ,715286 
1.,1O'.J)3 .713251 
1.10c00 .711209 
l.tlO12 .709]61 

'.00»00 1.11121 ,7071(11 .. 
1-0 .... , ... 0 

For fllnetlollll from 1[P-G' to 51°·1)' road f'rom bottom of table uP"'IIord . 

• 



CAMBRIA STE EL. 427 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS AND RECIPROCALS . .. . - ~ ... -- ~ .. - ...-, , 

• • • • , 
• , ,. , ... 
" "" " "" " ,,~ 
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••• CAMBRIA. STEEL . 

WEIGHTS AND MEASURES. 

AVOIRDUPOIS Wa,;IGHT. 

UNITED STATES .... ND BRITISH. 
-~ 

I ,~ ..... h_ ...... ...... - &_T_ 

....' '- _00'" :~ .00014.1 .OOOOO I~ .OO:XII)Jl;6 
TI.M3;~ .. ."""" ."""''' .000001741 

437.~ ". '- ."'" . ......,. -"""'" "". "'. .. '- ."'"'" .-''''''''- 2867'L .m. . " •• . .. 
""""- "'"". "'w. "0. W_ •• 

I pound uoirdupois _ I.215Z'18 pounds troy. 
1 met ton _ 2000 poun.u _ .~7 """ 'On. 

TROV WEIGHT. 

UNITED STATES AND BRITISH. 

, .... """'1wti(i1 ..... J ...... 
• ,GU667 .= .0001736 
~ •• ... .0011667 ... » . '- -= ,,~ "'- ". .. 

1 pound .roy _ .822851 pound avoirdupoi • . 
17S (>\Inc... .roy _ 192000.,... uoir<;lupoi •. 

APOTHECA.RIES' WEIGHT. 

UNITED STATES AND BRITLSH . 
-, ... "" .... .... h_ I """'-

• .. .016667 ."""" .4)00173411 
W '- .= .Oflt1667 .""'''' .. •• •• -'" .Ol~HI7 .., U. • '- .= 

~700 "'. I ". ". .. 
T he pound, OUI>CC and grain ..... the .""' ... in troy _i,hl. 
The avoirdupOis It"'in _ U'<>y ,,. • .la _ apothecaries' ,ralII. 



CAMBRIA STEEL. • •• 
WEIGHTS AND MEASUREB--Oontlnued. 

LINEAR MEAStJRR. 

UHITEO STATES AND BRITISH . 

, .... I ..... I , ... .... ...... . .. 
, .- .rom .- .OXII:lll211 . OOOOI~78 

" ,. .= . ..... , .OOI~I 6I5 ... """ 
" •• ,. .1818182 .= .0(l((,6818 

,~ 1M ••• " .O'~ .003125 ,... .... .... .. . " .'" 
""" ... lil5O. ..... • " -

ROPE AXD CADLE; MEAStJRE. 
I ' ",,10 _ . IUII I '""n _ .013889 bI .... _ .00011 ~7 .,.w.' ....... h. 
I ...... _ , ;"",- _ .12'i r •• !>om _ .00104161 cab!c'. I"'lJ\h, 
I &tbo. _ /I reel _ 110""",,, _ 721"",,- _ .008333 cabl'" , ... p. 
I ... bIc·.lmctb _ 1;.11 bll>o .... _ 7:!0 r _ _ IMD. _ _ 8&&0 iocheo. 

NAUTICAL MEASURE. 

1 nautical mite ••• adopted by th" Uni.ed S, .... Coast 'nd Geodedc Sun-cy . 
<q u,Io .he \e"lr.h or One minute of .rc or .. great dn:l. o r . sph .... _ho .. IUrface 
.,quals that or the .. ,.h _ G08O.2IH reet _ 1.1516 ou.' ut" ... 11et. 

Ilcav;uD _ 8 .... u'icalllli\u _ 182W.GIS r..eI, 

GVNTER'S CHAIN. 
IliDir. _ 7.t21.Dch .. _ .01 cbaiD _ .000125 mile. 
I chala _ 100 lIab _ 66 c..... _ ... roda _ .0125 mile. 
I alk _ 80chalaJ _I!IOXI U .. kJ,. 

SQUARE; OR LAND MEASURE. 

UNITEO STATES AHD BRITISH, .- . ~ .... S!;uno y .... .-.... - .-,- .,., 
--- - ------ - - -- ---, .OO6\H4 .1)007716 .. .. .. .. , ' . 

'" '----- -::~ ~ 
.111111 , .00300 .00i!0s6 

.. 
1:''911 --0.'- '.ooooom """ m.~ ,.." " ..... 

"''''' """- ..... ,"'- " .001562; 
""""'- ..,..,. ,"""- ... ,. 

I oqw ... rood _ <to tquare rod .. 
I acff: _ ... oq .... "" ~ 
1 oqw ... OCI'C _ U 711ed oqaare. 



•• 6 CAKBBIA STEEL . 

WEIGHTS AND MEABURE8-00ntinued. 

CURIe OK 801~ID M£AIIURE. 

UNITED STATES AND BRtTISH . 

I cublc Inch _ .~787 cubic fOOl _ .0IJ00'2.1433 cubic yard . 

1 c"bIoc fOOl _ 1728 cubi<: IDc:ba _ .03'103;'01 cubic: yard. 

1 cubic yard _ 27 cubic fefl _ ~ cublc I""h ... 

I cord of wood _ 1211 cubic ke. _ 4 fCC1 by 4 f«. by 8 f«t. 

I p<..cb of .... _ry _ 21.Th cubic r __ .11.6 fm by I.~ reot. by I r .... ' . h I, 
...... 11,. taken &12$ cubic ..... ,. 

... -
• ." , .. , .. 
" • ~ "-

DRV MEASURE. 

UNITED STATES ONLY. 

"'- "' ... ..... 
------

. I~ ."'" .0\M25 .'" .12,) .0312:'\ .. .00 .. " , •• ." • 4 .. 

~ ... -
93.roXU2:; 
f!I.:D:l6Z.l ... "'" "' .... 

2LSO.~J 

I hapod IM.IooI _ l.~ .truck buahcl. &ad .1>0 COM "' .... II. _ I ... haa 
Gladl .. hljj;h . 

.,.. ... 
. ." • •• , , 
" . ~ 2."i:!. 

LIQUID MEASVRE. 

UNITED STATES ONLY. .- ..- ....... 
-- ----

.. " .03125 .... ~ 
• .12) .""'" •• .'" ."""" • .. . 001746 ."" Sl .~ .. 

. ....... 
7.211t7~ 

""" ~7.76 
~ .. 
"'''-' 

The BritW> Imperial pU .... _ 2n.27( <ubI<: incl>e. or 10 pOunds •• oIrdupoi. 

of PU '" water • • 62'> Y. aod buomc.<1' •• :.J iDCh ... 
T he British Imperial prlo.o _ 1.IlW2 1JDi!ed 5'.' .. ,IU"" •. 
l luid d"",b. _ /iO mini .... _ .12:'1 luid 00."". .00181:; pi ... 
I ftuid ""oc. _ 480 ... Inlm. _ 6 d...,bm. _.~ pin •. 

1 
1 
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OAMBRIA STEEL. "7 

WEIGHTS AND MEASURES-Ooncluded. 
METRIC .. "ltTEH. 

MEASURES OF LENGTH, CAPACITY AND WEI GHT. 
- ---"' .... ~lo-.. I =: !~ .- ""- ... - ""'-' --- --- ------mow.. IocWItIt "'-Il1R "~ 

uucm. ~ ~ I"':" • -~ c..1ih1tt, -~ ""'- - --- --

"IIGIT. lilt- "'11- DIoc&- ,- - C.1i· liIli· -_ ..... - - . -, .. '''' , ... ''''''' , ..... , ..... , 
" '''' , ... ''''''' """" , 

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

I 
, .. '''' ''''' ., , 

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

" I 
... , ." ., , 

I myna",ol .. _ 10 kilollleu-.. _ 10000 ... et ...... 
I lonn" _ 1000 kiJoeralll .... _ 100 ~uln'als _ 10 1I\1ria,ramm ... 
IIf"Ul' .... _ I cubic centlm • ..., of dlllUled water .t III mu;mum den. ity at .... 

l.nlln latitude of Pario and barometer '"~ 760 milli""'''u. 
Iii"" _ I eubk clec:iJHter. 

METR.IC .W8T£ltI. 

SQUARE OR SURFACE MEASURE . 

t~ • !C.. .~ .~ .~ ... ~ .lI:::. -- -. - eo_ ....... .... .. ..... 
--- --- --- -, '''' ''''''' '000000 , '''' ''''''' '''''''''' ." , '''' ''''''' '''''''''' .... , ." , '''' ''''''' '''''''''' ."""" .... , . " , '''' , ... ...... , .... , ." , 

'''' ...... , .... , ." , 
1 1<1 ........ _yrbaa.re _ IODoquan: klloGle< .... _ 100000 000 "I .... .., _ues. 

ltI£TRIC .Y8TE"'. 
CUBIC MEASURE. - ---."'- c.. ... 1IoCrt, Ct.lIic.-- CI. .. a..~ OI"~ 

--- -, , ... '''''''''' , ........... 
.00' , 

''''" ''''''''' , ........... ...... , .00' , , ... '''''''''' .......... , ...... , .00' , , ... ......... , ...... , .0" , 
I cubic .... "" _ I kllollIH _ I "'''''', 



448 OAMBnIA STEEL. 

-
TABLES-FOR CONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

CUSTOMARY TO METRIC. 

Wefl(ht8. 

- -
, .... !to,o.- !roInl~'" l .. itd.,ob1 ..... G_ f Glllo/. ... • • On • ..... . ........ .. ..... 
Ki~ ,~ .,- - .,- .-

-
1 64.79892 31.1O:US 2&,"" .4535' .90718 1.016/Xi , 129.597!M 62.20696 .. 61l1lO5 .90718 1.81437 

2_ , 1\1(.39675 93.31044 85.04858 1.S6078 2.7515b 8.04814 • 259.19567 124.41392 118.39811 1.814.37 8.628'74 4.06419 
6 323.99459 155.51740 141.74763 2.26796 4.&3592 6._ 
6 388.79351 1 '" 112<188 170.09716 2.72155 5.«311 .""" 1 4ft3,fi9243 217.72437 198.44669 3.17515 

5_ 
I 

7.11233 , 518.39135 , .. "'" 226.79621 I >6,,1< 7.25748 "'-9 583.19026 279.93133 !?M.14574 •. - 8.16466 9.1«<2 

I Avoirdupois Pound = 4.S3.Sm277 Gnmmes. 

I.'nea .. Measure. 
---

&11. 01' ... , ... 'M . , .. SIaUlIlIIloo 1 .. llooI l iloI 

•• iII.~ \0 • • • • • 
"'- .. - .- .. ~ -.... "'-

- -------
I ."'" 2.54001 .804801 .91«02 1.60935 1.85325 
2 .79375 5.08001 .600601 1.828804 3.21869 3.70650 
S 1.19063 1._ .914 .. 02 2.74:l!M .. ""'" 5.5&97& • 1._ 10.16002 1.219202 3.657607 .. "" H1SOO 
5 1.98438 12.70003 1.524003 4.5'72009 8.04674 9.26625 
6 2.38125 15.24003 1.828804 U8MII 9.65608 11.11950 
1 2.71813 17.78004 ,,- 6.400813 tl.26IKS 12.97!75 , 3.17501 20.32004 2.438405 7.315215 12.8?4?8 ! 14.112600 
9 3.57188 """'" 2.743205 8.229616 14.48412 16.6799...s 

1 NAutical Mile = 1858.25 Metres. 
1 Gunter'$ Chain = 20.1 168 Metre~ 
1 Fathom ~ 1.1129 M elres. 



OAMBRIA STEEL. ... 
TABLES FOR OONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARY. 

",,'el ll'h ts • 

I~ ...... ...... 1- ,-" ,-" .. " " \0 , ...... ,. \0 h ..... ,. 101 f_ rI. , .... . rI. ..... .. ,- - ..... -..... ... ..... 
, .01M3 .03215 .03527 .... " 1.t02S1 .98421 , .""'" ...... ."'" 4.4()9!.f, .... " 1.96841 • . "'" ...... .'0662 6.61387 . .... ...... , .06173 .'''''' .14110 &81849 4.40924 ..""" ., .07716 .'''''' .17637 11.02311 5.51156 4.92103 , . "'" .19290 .21164 ""'" 6.61387 ..... 
1 .'''''' ."'" ... '" 15.43236 7.71618 ...... 
S .12346 .~7!1 .... " 17.63898 8.81'" 1."'" , .,3889 ...... .31747 19.84160 , ..... as"" 

1 Kilogramme = 1&132.35639 Grains. 

Li n ear Mea8are. 

"' ...... ......... ..... ..... u-. u-. .. IoNlioorl. .. " " " " " ... - ,- , ... "'10 lila lulieol lila 

, 2.61968 .39310 .62187 ."'" , ...... .78740 1.2-&274 1.07919 , 7.5590( 1.18110 1.86411 1.61878 , to""" 1.57480 ..... """ , 12.59840 I. ..... 8.10685 ."'" , 15.11808 ... ," ."'" ''''''' 1 17.63776 "" .. t.S4~9 lm15 
S 20.15744 3.14960 , '.111096 4.31674 , 22.67712 •. """ 1i.1i9233 4.85633 



••• CAMBRIA STEEL . 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOMARY TO METRIC. 

Square MeRi!!IUre, 

--I ~unIIICHo --

" ...... ron ,, __ Tom .- Sii ...... 1li!to .. 
I "'- " • " "'-...... - " ...... . - iIoj ..... . - ...... ,-
-- --, 

\ 6.4f;t63 .O92'lO .83613 I . .tom I <5_ , ",.",. .18581 1.67226 ... " 6.18000 
3 19.55488 . 2'/87\ ..... 1.21409 7.77000 
• ".80650 .81161 3.84452 1.61879 lo.a5999 , 82.25813 .. "" 4.18065 ..... , 12.94999 , 38.70975 .5m2 5.01679 U2818 15.53999 
7 -45.16138 .- 5.85292 .""" 18.12999 
8 51.61800 ,U328 -- 8."'" 20.71999 
9 .. "'''' .83613 7.62518 ."'" 23._ 

1 Square Statute Mile """ 259.00 Heclares. 

C u bic: Men8ure. 

Cu.bio lila Cubit 11<10. Cabio ' tot Oo.biol ToNI .. " " • " Cablo=lc..bIo Iod--. 

Cltblc __ 
tabid It_ 

I - -- -
\ 16.38716 I .01639 .- .76456 , 32.77432 .03ZTI .- 1.02912 
3 49.16148 .M916 .... '" 2.29368 

• 66.54864 .- .11327 S ...... 
5 81.93580 .oatll( .1.(159 S . .",., • 98.32296 .- "6990 .. ..,.. 
7 114.71013 .tlm .\9822 6.35192 
8 \31.09729 .13110 ... "" 6.116(8 
9 147.48«5 ,1.(7«8 .254" 6.88104 



OAllllBRIA. STEEL. .. , 
TABLES FOR CONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

METRIC TO CUSTOMAR .... 

I lot .... C.II- I It .... -.v. iIo! .... 1_ I II<I&r-. 

M.. _.. .. '" .. 

- ---
I 1.111699 U7lGf, 

2.89197 .f.,94209 

"'79' 7 . .f.ISIS 

1 .15500 10.7638'7 
2 .31000 21.52778 
S .46001) S2.29100 
.f. .62000 .f.3.06M 7 •. 783S! i.88m 
5 .77500 53.81934 •. "'" .. "'" & .93000 U.58320 7.17M11 1.f..82626 
7 1.08600 75.34707 8.37190 t7.mBI 
8 1.2.f.000 8&.11(19.1 '.56788 19.76835 

--,-' -'--"1.,,"""= ____ 96..8748 1 lo.7M8'7 ....... , 
1 Hectare .00lI861 Square Statute Mile. 

Cubic MesAn_. 

I o.w. ~I o.w. ___ 
~"' - o.W. l_ .. • • • • 

c. .. I ...... C.lIoo l ...... f)r, lIio hoi. 0. .. 1 .... 

---
1 .06102 151.re338 1.-, .. "'" 122.Gf,67& 2.&1689 
3 .18'" 183.07013 ."'" • .2.f.409 2.f.Ul9SI)1 5.23177 , .30512 305.11689 .,.,,, 
• .3661. 366.1.f.Q!7 7.847&6 
7 .W16 .27.16365 9.155!iO , . .f.88li .f.88.18702 1U6Mf, , .54921 549.21040 11.771.9 

"- ".. _. 
Iot .... l iloo. 

.88610 

.71220 
1.15830 
1_' 
1.93000 
2.31660 
l!.70!70 
.08880 
umo 

J 



... CAMBRIA STEEL . 

TABLES F OR OONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

CUSTOMARY TO METRIC. 

Capllclly MeRsure8. 

f1Uo1l1nW11 PlUI Ou. u. ... Q~ , .... "' ... .... , 
to.illili .... 10 llillihlnl ... • • • • /It Ca.hio ... Otbl. 

"- ti~ Oahio I _ .""- ........ "' ... -
- • 

I .!U636 3.78543 .00379 .3S239 3.69671 29.57370 
2 1.89272 7.67087 .00757 .70'" 7.89343 59.14141 , 

""'" 11.3563(1 .01136 1.06118 t 1.09014 88.72111 , 3.78543 15.14174 .01514 1.40957 14.78685 t 18.29482 
5 4.73179 18.921'17 .01893 1.76196 18.48357 147.86852 
6 5.67815 22.71260 .02211 2.11436 22.18028 177.«222 
7 6.62451 26.49804 .02660 2.46675 25.87699 207.0159:1 , U,7r1fl 30.28347 .031'" 2.81914 29.57370 236.""" 
9 8.51723 3t06891 .034" 3.17154 83.27012 266.16334 

Ml8cello lleOU8. 

..... '" ..... '" "' .... -.. ....... t10iW St. ... 
u-J 100< 10 a.1WI11l(~ \0 1lq ..... '001 \0 Co.IM 100t1f • ..... -.. "- .- - - "- 10 lotri. .. """ .. ,~ 

"'.~ "" .. '"""-.- ConIimoIA. ,,,. ,- I "",,",,, 

I 1..(8816 .07001 4.88241 16.01837 .1_ 1.01387 
2 2.97632 .WIGI 9.76482 82.036'/, .27651 2.02775 
3 ·1.46«8 .21092 14.&4723 48.Il6:iIO .41477 3.04162 , 5.95264 .f8123 19.52963 64.07348 .55302 4.(15549 
5 7.«081 .85153 24.412(1( 80.09185 .69128 5.0&.137 
6 &9'1897 .42184 29.2S«fi 96.11021 .8295' ."'" 7 HUl7lS .49215 3U7686 112.12858 .96779 7.09711 
8 11.90529 .562<5 89.05927 12&14695 1.10604 8.11098 
9 13.39345 .63276 43.9(168 IU.l6532 1.2«80 9.12486 



I' 

CAMBRIA. STEEL. ." 
TABLES FOR CONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARV. 

Capacity MeAsurelf. 

.... .- .... - ..... -Elilitr. .llillililrlf .. 
MIl 000.1i- Otw.0.1I-... • • • • _ . _. 

nuQurta. ....... ....... .-
""' ...... ""'-

I I.- .26417 26t171M7 .8311. .2'7051 .03381 , 2.11336 ..... ......... 5."'" .MI(' .06763 • 3.17006 .""1 792.5114 8.51323 .81153 .tOl« • •. ...,. I.- 1056.68187 11.85097 1.- .1-
5 '''''I I.""" 1320.86234 14.18871 1.352M .1_ 

• ..... I. .... 1585.02280 17.02645 I.""" .-7 7.""" 1.1W919 1849.19327 19.86(20 t.89M7 .=0 , ...... !.tl8S6 21IS.8637.fo !2.701~ !.tM(8 .27061 , 9061014 U7753 2377.534.20 25."'" UM60 .... " 
ltIllfCell aneoulf. 

- - - - - .... .. - .. - ... ~ ,..c..lIio -- ..... -. ... _ . .. _. .... ..... 
• ll'm.ls. .. ....... ....... ....... ...... .... ...... ........ ..., , ... lIuro hQ. &tun 'oot. c. .. ,. 

I . 67197 W!:23(O ..... . ..... 7 ...... . ..... , I.M393 "' ..... .. - .12(86 \·"'8600 I.-
B !.O1590 "'67,", .61«5 .18728 21.69899 U,'" • .. 8,., ... "'" .811127 .24971 28.93199 ."'" 5 3.3.5984 71.11699 1.Q2.408 .31214 S6.1M99 d3159 , 4.03180 85.34039 I. ..... .87407 .. "'" 5.91791 
7 "..,., 99."'" l.43372 .43700 ... - .... " 
8 U7570l 113.78719 I ..... . ."" 117.8635l8 , ...... 
• .,,,,, 128.01059 I."'" .66185 ""'" 8.67886 



••• CA.llBRIA STEEL • 

INDEX. 

,~. 

A"'G~u. ~""".""I"". ror I ·b<~m •• nd channel., cu, • ..r •. • • • • • • -C3 
" " "_ .. on. . . . . .. .o. !16 

taw... ..r 
Ioca.; .... of ... 

Ill. 41. 4~. 4:;, "lI •• 9 

<uto of .. ".ion. "f obi""', o""'lualler . 
.. " odd , equal I ...... 

" ~""'l"""IIep.. •• 
.. lpeclal, eq""L Len. 

" unoquall~, •. 
"'I""'" 1'00< • " " staI>danl, oq .... l kp . 

., " "uneq ..... l1·118·· . 
uplama,"'" of .... 1:>1 .. of propertl .. or • •. • 
"""';"'''m oina olnw .. , and lpui"l U n~'" aMI boI,MI .. t ... 
propeO'toa of odd, oq""llo8".. •• ••••• ••• •• 

.. .pet .. l, equal I .. ", .• ...•. •• 

.. "un ....... l le\" . .. . . .. 
" tq...,.,. r'OOI, equal "I" .. 

"anda.-d, equallep. • • . . 
.. .. ur>equal l., •..•. 

....:Iii olJ:f.tlonfot , ..... , bo.ck . o back ... 
•• ~ ":!.~~?,".~ .. beam • .,;,.~."" 
... igb ..... d dl",eol''''''' ofobtu ... . unequal I.", . , .. 

•• "odd,eq .... I.D<luneq .... 1 k ... 
opeelal, equallep. • •. 

" """"IwoI1."'.... 
tqua .... root .••••• 
oaadard, eq ..... 101{" • 

•• uMqaa11cp 
APOT"""'''''''' we'rb •............... 
A II<;lo"", DOles .1><1 tablet (01" lpo.cinao ,ie rnd. (or tile. 

.. .. of 11001'. end con .. n>e<""'. . . 
<II ...... 'e<lal (.,.. 'l'<'P""OlflOOl'. 

on thrust 01. . • •. • .. 
.. tie rod •• " .. hhstand .hruot d . ... 

.e ... Ind bou\i.Dr I_d. (or boll" .. tile ~ •. 

... ijh •• " (h"U",,, brick Ind . il. ft_. 
" _menial 8_ ..... . 

A ... 1.$ ...... hod 01 il><rUfiD6 _do .... l. . . . • • . . . 
d cif'Cla. .............••.... 

" ford;,.m~.e"' ......... . h.n ODe hund .. d 
.. s.. rolled .. eel bart . . 
.. hollow cut iron coin...... .... ....... . 
•• rive. ho,",'o be ded"".w '0 obtain .... a..". of pL., .. . 
" OQIW"I oM ...... nd bart .•.•.•.• ....•• 
.. ytoriou. ltd ...... , rOf"lJtulJt for. 
(or ltawn:l _Ion •...... 

Avo,.nuPO"""ei .. h •. .... ...• 
B ..... n or hoop .. ""I, toble ''' .... It-b .. d. 
B ........ U.ht. di .............. oI. 
Rus,eye . • • .. . . .... . ... 

fLat,dimen.l.,... 01 upoet ...... end. (".. 
.. lOlled •• eel .... n.of . •. . . .. _eo 011 ....... "'. • • 

.... h •• 01 .••• • ••.•• 
.. .. .. el_hlt'" ..•.......•.•...... 

lanlce ...... oIud n"", .poocing In . f".. Ia"iced cha ..... 1 column. 
.-..d uod ~\IM"'O. dimc_. "' .. poet. ...... ends Cor ••.•• 

•• • ....... h.l, ot"UJ ""d circu"'r.......: .. 01. . •• 
Bu ... . ypiul d ... oilo 01 columJll ••.• ..• •.•.•.. 

44,0&.; 

" " " " 13. l~ 

" " " '" $1.S10 
168.1(l9 
168,100 
! i4-ln 
! f1!,I89 
l M-l{;7 
170-173 

"'-'" lOS-lao 
70. 73 

" ., 
" .." 
" " ..... "".M ... 

~I, r, 

~1.67 
l\3, ()8..(I l 

" " ., ., 
" •• _m 

m 
....", 
m.27'9 
310,811 .,.." 
14:l-149 
loW, In 

'" .., 
" ." .. .... "" '" ... ...... , .. .,...'" . ,.." 
'" 
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CAMBRIA 8TEEL. 

n ... ,. bo", ~. c: .. ,I ..... 'i ..... c( 'abla olo.f. Ioad.~. . 
.. .. tablet c( oaf. Ioo.cIt for • . • • • .. • . 

Ha.oo,. boaring pia,s (ot" ohapco UHd .... 
bulb. c .... cI oectlODI of 
.• propertiu of. • 
" wti.rI>" .nd di ... .,....; ...... of. . 

cootliciellltl ro.: delkc: ...... of. • . . 
... nttal fomtuL. for fluu,. of ••• 
(i.d ...... no's Oft ••• 

f,m", • • no. ... on. (.". (o"n(\al;"'" • 
o«uon,ca""on .. "" .. ,,,,,,fOl' . 

.. """ of 0«1_ of lpecial 

.... .. .....dard. . 
.. ....,d. reI connect""" ....... ror. 

upla ... uon cI'ablaofpropenlu of, . 
dial"'" of _doni cI minimum .. and •• d 
1oc. ,lon cI corn_don ...... 1 .. (01'... . 
.... ~Imu ... boadl,... _."'0 In (001 pound. f .... 

.. .; .. of ri~d.i... .. .. .. . ... 
minImum op&4& r".. • .,;,~ .. udard COOUl'Ktion ~Ia . 
""' •• on la' .... L OIung'th of ...•..••.. . ... .. ..i,""'" lo., ... I."ppon 

oaf. Ioadl for. . . . . • 
.paclna; (,"". . • . • 

_""",tIl~;... of ... ndard. • • . ••. . • 
o~in .. of ';~d.nd bot, holeo in fI.n .... and conl'leCti,,,, 

an .. Leo of ..••....• .. •...•.•. ' .. 
.panl Llmi'ing and maxinlUm ...r. I_d. d" • • o .,'pplln' 

of ... b. . . . . . .. . 
•• 1>1 .. ofbeari". plat .. ror .•• 

.. "",pert'- of opeciat 
" 1I.!KbIrtI 

oJ. to-d. r..... . ..... 
uoed .. ~to"''''. 

.. lpacln" for. . • . . • . 
, ........ ditta_ bo ... ~n 61kt •.••. -!fh, •• Dd di_",,- til .peclal. • . 

. .. ... adard .••.••••. 
I'0Il"" •• 0 .. in saf .. load. and !ibn. """', due.o La ..... L fluu ... 01. 
oIunifonn O«Iion, bendingmom.o, .... d d.ftec. ion. (0' ..•. 

.. .. oaf •• uperim.-! Ioado and .hun for 
.. oockn, _eo on karl ...... po ..... of _ppon .•.• . • 

.. _ .. 011 oaf. l-u f.... . . . • • • . • • • • . 
tabla ol oaf. load. rOO" • •••• • 

BBA. ' ~G l,taC .. fpr I·kaml and ch ....... Io. c.bl .. olli •• 1 of • 
.. rOO" .hapco uK<! u beam •• not •• 00. • ••• 

... t .... ofpln pla'", ltIblu ol ...•••..... 
.. ri~d''''''''''''''''''''''''' 

cI .. """"" bea ...... polo .. oIouppon, _ .. oa ••. B."", .... "",,,,enC. rOO" beam. ofunifurm S«IIon ........• 
for I.beam. and channet •• tabt .. of mnimu .... 

" f"":,rlnl ••• blaol .... "'imultl •••• 
B'LL~. d;"'......... "'I ..... and round comOftd .. ~l 
Ih.OOK5. .. .. ~I . . • •• • •••. 
BoLST ... fur colu ... n b&KI • • ypiul d .. ail. 01 .. ... 
BoLTS for e ... iron beam "parac,,". , ..••.•......••.. 

... el,b .. cI round headed . wi,h"", nu.. • . . . . . . • .. •. 
• wi,b "'l ..... headland n", •. M.nuf.octuten· ... nd.r<! • 

BOLT head ...... b .. and dUn ........ or. M ..... r..: ..... .,..· ... ndard ...• 
BoLTS ...... N1,tT:I •• • ...... 1<1 ... I_II" ....... dard. . . . . . . . . .. 
BoLT ...... R'VIlT boles I~'''I of •• brouab conneetiOll .... 1 ... 
HosT"'" UU~C" from t.;;,tdioll" La .... for. . •......... 
Bo", C, ... ,u. beam, ,abl .. olsaf. Ioadl for. . . . . . . • 

"" "" uplanacion ol • 
B...cl[1IT'f r".. ri_«i cola ....... 'ypical detalll C( •••.••• 
a.... ..... e\a:h .. oflbMta...d pial .. of ... ...• . ...• 

... 

'" 
'" " r~~= , ... 

21&-221 

"-'" .. 
" ,.." 
" 136-lstl .,.,,, 
'" ,,,..,. ......, 
" .. 
'" 1!OG, 801 

'" 13&-1. 
11)1. 1((0 
~. ~ 

" '" " .. 
818, 319 ." 31~-311 

~ 
"'-'" '" ,.. 
174,173 



••• CAXliRlA STEEL . 

H"""'''~G ~nit ,,_, ... bLa 01, fOO',Ir .. bo:t. . ..• 
H".el<, bollo .. , rOO'opan.ul""" and arcl>u, "~il:bl' 01 • 
H •• DG. pi ........... lit., di .. easiou 01. 
RU'LP'"G 10. ... 01..."""" ~i~ u ....... fro ... 
Ovu be~.II\'. cu •• oI~tJOIl'''', . . .. . 

propcn_oI . • . ...•. 
.. _cIab .... nd dtmeMlol>o 01. 

C ... ~. and rope "",a ........................ . 
t: ...... iron colu ....... tabLa oha.r~ load. for bollo ... """ .. d ...... . 

.. .. .. .,.. ..... b 01 bollow, fOWld and roct ...... 1ar 

.. ba .... foreol .. mn., .yp;.:..1 <ktail. 01. •• . .. 
" ~I .. nuf..".u,..,ro· ... nd"'" .peci~ca.lon. for ,,,uc'urol . 
.. ..,pan ..... fo< I.t-... . . .. . ...... . 

C •• UIfGS, "cIab .. 01 porous . ...... __ ta for.. . . . . . .• . 
C"''''1Ut 01 era,ity, fOl"mull. ror Ioo;:a.ion of. in Cambria _.;"n •. 

.. Ioo;:a.ioa 01, I .. variou. _.ion... • •. 
CM .. ,," .... and pb. •• coI ......... ...w... al di~ 01 ..••• .. .. " oar .. load. for ... ria A. 

". cola ....... Io.ttkod . d'"--... al" .... for ••..• 
.. .. .pacing al" ..... for w.iac boon 

.ablQ or dimen.i<>Q of • 
.. r .. load. for.. . 

C .. .u,,,.o.s, beariIur p1a'Q for. ,.J,IQ 01 . • • . . • . . 
CI1< • .,1_""", • .,. Ipec",l. . . . . . . • • 

.. .. .. andard • •. • •• 
........ "'" COIIncctiooo .... 10 fo<. • • . . • 

d ....... m oI_liona..r ... inlm., ..... andard .•.. 
up ....... ;.," 01 properties of .. a"d.rd .nd .peclol. . . •. . 
" ... illuir ................. imu • .ar. Io&cIo du •• o ...... b crippling. 
.... .xi ... um bond ..... _ ..... ;" r __ ""'" Co. ••••••• 

.. .iz. of ri",,11 for. ••• . 
... illlmu .... pI. ... for .... ,.h .... ndard COfOl>«lion a"al ••• 
proJIO<t'-o 0I-=t1/lao al ...... <brd • . • • . . • • . 
oaf. load. fo<, , .. bLa of. 
•• .. noCQ 011 • • • • • • .pa<:u.. ol ri ......... boI. h..ae. In Ban&;es ~nd' co,;~;.,;. 

u"lcsol ...•. 
,.bles 01 properti .. 01 .pecial. . 

.. " .taDdard '_m, diM.,,"" bct_ fiUeu. 
".illh" and dim ..... ;.,.,. ollpec:io.l . 

" .. Olanda .. 1. 
CH.U"". ext_II from ""lid .... bo ... ror . . .. . •••..•. 
C'.CI.u, .r_.nd ci"' ..... fCfl:lIC. ... ol. fo< dia_ .... ...-.. . hau 100 

" .. tables 01 .. 
C".cV .... U .«<:Cf 01 drc:1Q ...•••.....•... 

fot dil..,.c< .... vea'u o.b.on 100 ... 
"round ban . 

CL.,·,_dinl" ......... oI ..• ' _ ...••• _ •• 
Co..,,.,c •• ..-n ol ddi«lioot for t-IIII, uplut,tion oI .. bIe. ol . 

".. ....._ uoed .. beam.. .. .. 
" otrenath, ut>\a .... ion of ... blQ of, (or I .beam,. 

0'l.t .. _ basa for, Iy!'iul detaibo 01, . . . . •.... 
cut 1_. holLow, round and ""' ........ Iar. It",nl'h 01. 

.. " .. . abl ... of ..r" load, for . . . 
J-bca .... uoed ..... blQ oI..r .. load. for. 
Ianiced d ... n ... l. dialllClerol" ,,""" fot ..•.•• 

.. .. Ianice ban '""" .. a, p1a'Q for . 
.. bla '" dl ....... ;.,.,1 of. •. . • • 

MI. load. for. • . • . 
plate and c .... n""l. t.bles 01 dlm .. nok>no 01 ..... 
.... " ""..r"kad.for'''''esA. 

.. .... " .. B 
•• eel . ...... pI .. 01 • .,. ..... oI.b" t.bIes oIotrul'b ;"-:. . 
.. uplona.iOll citable. cI dimon.;"" • ..,d oat. load. (ot. 

r4G& 

"' .... ., 
". ... .. 
" 162, 103 

" m 
278, ToO 

'" '" "' 4:! ., 
140,111 
142-149 

""-'" ...'" :!6I-T.7 

'" '" "" ~r.-~ I~ 

" n 
>-n .. 
'" '" " , .. 

C9. 810 .. 
" ,,-" 

7O-jri ., 
162.163 
100. 161 .. 

" '0. 81 

"""'" '" .J()(h117 ...." '" SBHI&7 

'" '" .. 
'''' m 

'" m.T.g 
218-221 

'" :MS. 2 19 

'" ~-4&-2t9 

-"" ..."" >H-m , .. 
1!l4, )\16 



CAMBRIA STEEL. 

co~uo.,..., ... d. ",cd" .... , tablu o/'ltrenrll of. 
'"...tI " .. 

..-00<1"'._6 on. • •• 
.. ....bks ol .. rnoct" 0( . 

Z.bo.< •• abks ofdi_.u.IoM of. 
" .... ..r. load, "'" ••••.•.. 

COJOI'OtJ"O .bapel. ptol"'rlid <II. notdO" •.• 
eo""..;:T .o .. an,lu {OO" '.1><_",. arid cbanneb. ell" 01 

• .. .. .• BOle. on ..•.•...•• 
'1*=1'r of ri~ec and bolt 

bola im ...••.. 

_""OR. . .... .... .. • . 
Co ..... ",e'rh .. 01.11 __ aDd platd <II ••••• •••• ••• • 
eo .. v • .,.",,'.b ..... lI. S welgh .. ud ",_reo,o ",ec",,_..d .,uw",,, 
eolllfTOk rod •• Loop welded ey ... dlmens.ons of... • • • . • 

" wllh ..,Hd ot" upod eye., d,m ... llon.<II. . . • •• .• 
C ... " .... I, cu, <II""""on of •• •••••• . ••. 

" .-drb ... dim"';""l ... d "",pen.'" of • • • • 
C.' .... L".C "' ....... ,_-..... and cham.elt, _ .. and ,.1>10:011. 
C"oTV"AA .. w.~h ... and di"' .......... con...,rted '0 inC1n1; 
C ........... _i.oD. ohn,o;Jco.obo...... • ..• 

.. ~ .. odd, "'1""lle/ll •.•• 
.• uncq"ane/ll •.. 

lpecla'. "'1 ... llep • 
.. u .......... IeCl • 

.......... rI>OI • 

.. andortI, eq...u lop .• 

bam •• bulb 
.. " ...... uallep 

.. lpoeia].. 
Itaodord, 

chonn.to •• """lal. 
.. ........d.ord ..•.• 

~ion ....-1 .. , ...... dord 
c ........ I .... . 
T ·ban, ........ kgo .• 

" unequal \er •.. 
Z-ban ... aodanl ..•. 

".. "'pedal... . 
.. typical de'ail. fot" .. ..,1 co.u"'.... . ...... . 
" .. .. <II colu",n ~ and plo.le ri,de .. . 

CUTnait. ••• bleo<ll ..• , • • • • • • • . • . . • 
C" .. aand cub. ....... , tabl.,. .............. . 
Cu.:oc "" .... id........,.. . ., .. .. . . 
Dacl"A~ pUrd, ... 0<1&.-.1 ..... 1>10.... . . . . •. • 

po.rtl of a foot fOO"....::h ~ oI.n iocb, ,abl"" 01. 
.. an Inch ... .. .. ..•• 

DaPLtcT'o .. , coefficient of, {or beam •. uplana,i"" <II ubi.,. of .• 
.. "ohapea.....:l as beam., .. bl .. of • 

'" beam., f""",,Lao (.... • 
I) ....... u "'pia •• rlrd .... aDd colli". "...,. 

.. «I "..tu ........ plic..., and hnocket •. 
I), .. co .... {or ... Inl ... "m ..... dord bee ...... 

.. .. ctw&nclo,... . ..... . 
1l, ... ",,01fS ond..re 100.<1. of.l..,1 <;<>'umns, upl~n.tioo of lab I .. .... 

"""rl .. , oheu .... unequ.1 'egs , 
" .. odd. equ.>l and une<jna.I",. •. . 
., ".pecial, eq ... 1 lop . . ...... . 

.. uaeq""IIqr. , .•.••.. 
oq~rnot • . . . •• . 
otOAdan! , eq .... 1 Ie,.. .. .. 

.• uDeq""II<-go. • •. _ . 
.. boIlS .nd nUl>. Franklln In,,;.ule .. andatd . 
.. bolt head. an<! nUl •• Manuf.ctur .... · ..... dan! . 
.. htkll- pin., nuto .nd piioo nu ••. 

"_,GO 
1 9'~. 1110 
190, M 

So',1 
366. $to. ro, 
2-11,213 

'" C ".M 

'" 191.19.'1 ., 
" " ..." " :t:!.3S 

1tl.31 
3U 

:t:!1-:t"!:I 

'" 



••• CAllBRIA STEEL . 

0,. .. ,..'0 ... olbulb bea"". .. . ...•.•.•. 
.. aut iro<> KpuII'on and. bolo. ror beoo",s. 
:: cu.::_Is, '1*'",1 •...•.. 
., . Jt&Dda.d ••••••• 

d ...................... . 
., cotum"', .. pls .... 'iod ol'abl.,. f",.. . . .. 
""ounter ond i.t.'e ... 1 rod .... l,h loop .... lded "Y'" 
:: ed,~~~d 'heated pl.,.,. .......•.. 

eye...... . • . . . . . 
" lIo, •• nd ,hin Ill,. or lilb, banda. 
" 1..t.cam.,"I*''''I •••. 
" ,. ..al><lard.... . •........• 
"Ia,cral pi ... and rods. ...•.•.••....•• 
"Io"ico boo .. '0 be uud wi,h louiced c"""lIel column. 
.. I .. "iced chouncl columm., ,ohio. ol ••••.••• . 
"minimum OI.r plo ... wi'h J.,,1ced ch.m .. 1 c~lumn •. 
.. pia'" .nd .nlle columoo, , .. bl.,. 01.. . ... 
"pis." and " .... n""l columol. 'ablet uf, oeri.,. A oDd 1;1 .. • "b, and Ion nu". . . . . • 
.. ri_ bead. aIi.,..dri..;"g ..• 
·' .. 0Ddard T· ... J ... Dd c ... ne ..... 1 . 
" 11.<1 billc... • . . . • • • 
.," " "l .... '" "","""red 

bloom •• ,," .Iobo ... 
:: :: ".,ido and hond rouDd. 
., " m",,' ..••.••. 

"l ............. . 
• , T.b&rt.eq .... l.nd u ...... uolloot; •. 
.. ,..,..buckloo ......... . 
" llpod OC""'" endl f« fta.. ba.. ••..• 
.... .. " roo",d and "'I""" bo.rI. 
" Z·ba. columno, 'ahlel ol ...•...... 
"Z-botand pl.',,""lum .... '.hlo.of .• •• . 
" z. ........ .... ncl.rd and "1*"'1. . . . . .. . .. 

I)'$TA~C" r_ MII, ... l ui. '0 .. '...,"'0 fibn: ol .. andord oectiofto. 
IJum_.... . ............. . 
1::060" pia,.,., dimeo.iotll 01 ..•...•.. 
.;X .......... T'O ... ot .... bIet ol prop<,,1u of ,"Dileo .• 

" " "chann.l •• 
I·bo.ml . 
,..1>00 ..... 
z.bt.to . • ... ........ 

.. .. liar" loot.dl ror bea .. bo .. ,;rdt .. and pla",ir<kn . 
E .... b&r.. dl .... MIou of .••••.••••.••••••••.•••.. 
•· ... crnu ol..r ... y for YOriouI woocktl"I"IIC'u"", •.•..• 
... .... .....,..~ .11 ...... bl • • for direc, /luure, In u'...,me fibn: • 
Flu",,,,,_ noon.nd "",",.n...It. oM ... nd lObi .. (.,.. .... 
.·L ..... ban. upod OC"'''' ondl ("' •• 

roned .. eol ba ..... are .. ol .•.... 
,. .. "hI.,. ol ""ilh" of. 

r ..... ", rqulor and 'hiD. di..., ........ 01 .• .·LU" .. OIboot ..... f_alot r",. . • . . . ..... . 
10, ... 1. """""Iion 0( .1I0 .... hIe ....... In boot",1 doo 1<> 

" ,"'"nl'h ofb ... ",1 '0 resiot Ibm .. 01.",,,",,-
.'1..01>_ "",hu, tabl.,. .. n end co ... ,"",,;"" of •..... 

" ,c.to and b1"e.~ln,lo.dl f .. r hollow , He .•. 
Ft.O<IllS, notH .nd ,.bI .. ('" fiuproo(. IDd mo, • .tol ror . . . 

....... IIiY.I ... ds ("'. •. • ...•...•.. 
FOOT. d""i ... 11 of. ror (ntetiooo ofan inch, , .bl.,. 01 .. 
""" .. " ..... r", bomdnta" .. _II. oIMars, .. r.lo.d. RDd dd .. d"". " ,,"""'dIS 01 1M"", for Cambria _doni 

" 'h.prope<t .... of...nou._';.,.,.. 
1 ....... 1. for II .... ..., 01 boot ......... . 

,'''''''DAT'''''', not.,. "" lrinlt.l~ beam. for. . . 
F ..... 'o ..... '''''''11""...0 S"'~"\I""" ('" bol ... nd no', .-"!<CT'o",, ""0,01 '....."..,....' ric.l ••..• 

"'0::. 
~ 

" " IO.SI 

'" 1~.llI.) 

".m 
:/;'1, 27 , .. 
" " ..." .. 
'" ,., ., 

196.1117 
".. .. a, 

m 
,~ 

" " ~ 
" " " .: 
'" "..." 

'" '" .. 
HO,ln •• 

" 15Z 
1M 

100, I~' 
1~1"2 
m 

"" '" &~ .. 
:U-67 

'" ,.,.'" ......, 
" ....'" .. .... , 
" " M-to7 

M, ." 376-379 
13&-'39 
1-10,141 
H 3-H!J 
134. I~ 

'" 314·SI7 ..,..'" 
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CAMBRIA STEEL. 

h, ........ w~h .. aI.~., .... _ •• ror .••... , . 
"u. IInm.nd .... , .. pipe, 01." of _OUCh. I,on ... klM. 
VA""I, •• ble of AmeriCan or iI.owa & SI1upc ... ir ••.. 

" "Screw Co. ICre", ",I ••• , •• 
Blrmll'/rho", .... 51u,," Iron wi ...... 
Bri.llh l",pcrlall"ndaro wi ••••••. 
.. aadard &.clm.J ......•.• 
Trem .... It .... Co .• ire. ••• • • •• •• 
U. S .... "<Ian! for lItII8 aA<\ .. « 1-"-1 • ...:1 pI.'n .. 
Wullbum lit ~Ioen Co and Roebl"",', s.- Co ... ..., 

G,.,," ... , bnm box.nd pia'., up/ ..... " ..... aI. •• b .... of oaf. load. f •• 
.. ..bio.ol&al.load.f .............. . 

not •• on beam. "Md... . . . . .... .. 
pia,., .. ;/I".n ••• nll~' .t>d ,iyet IJ>I'OI"1r (or, not" otl. 

" •• blea at.f.load. for. • • . • . . . . .. 
"UVITV, lpeclf"" for •• rIoou kind. of , Imber ....• 

.. aI. n.r\ouo ... botanc .. , .. !.kl of • 
G.,........,. 1>00. .... few f""" .... ""-, _ .. on ..•.•..... 

Gil'. '-;:h·et. ~tlt:':''=f~ew~r:",.u.~: ~~ ~~I~ 
(;"' 0. RovNDS, dim ........... of ........•.•..•.. 
CO" ....... •• ch.ln m"" ... re. . . • •. . 
(iVUT' ON. ",dii ol."" radii of ,y .. tion. 
ll ANO ROliN"". dlm.n,Hmo of,. • . . • • . . . . . 
lilA,"" bolt, "neb •• Ind d'_nolon. of. M.nuf.c'u' .... • o,a ndard 

,I. ... di ........ iom of. af", driyl,.. •...••.. . .. 
oq ...... and Ia • .,,,,, . .. eIt'hl' of, •• .... klUll .... 'i.ut. o .. ndard.. 

11(0""". iI. ,C1I< ..... ,b •• of, for"",,,,,- ud ~"i.>on. ....... . 
"",,""'and ........... La:r ...... """' 001 .. _, otnnatb of .••. 

Hoo •• band .. _1
1

,",1010& at .... iJ'b .. of •••.•. 
INCH. deci .... ", of, ew eo.cb b. ,.bI .. of •.•• 

, . • (<lOt few -'_'Hm, of In. ...•.•. 
IN .. TIA, momen .. of, upla,,",loL>' of,.bl •• of, lor rt<,"nako, 

.. fo<muhe 10< uri"". ",,, on.. . . , . , 
lew ... o ... ,d """,Iont • . • . .. . 

.. ,.bl .. 0/:, (or _ .. nllc.. . . . . . • 
I .......... pdeo, 11_ and .... 1 ... of .. ..,I •.•..•... 

r':;:'':L"L''::.. "':t"~ion'oi .i~1c ·fib.,; "'oU ,ju~ .... 
piAI.Dd rod" ~i~ of. • ••.. 
rodo. loop "cl<le<l ey .. , dlm~"""''' 0/'... . 
"",nlth of I·b...... . . .. .... . ........ , 

.. " 'W',bout 1a1 .... I.uppon, _eo on .• 
J. .. .,....' CR boo"." be uoW will. latticed Channel columN, riv~I .p.dnll' I ..... 

.." .. .. .. " "·illh ••• nddlmcn_ 
01"", of • . . . • • •. ... . •.. . 

L .. .,...,cIO chanlKl colt""nl •• poocinr 01. rive .. rew l""in&" """'. 
chan...,1 col ........ , rint. ro<. d ....... erol ..... 

.. .. ,.bleoofdi-'ouof.. , 
_ ..... 01. illcnia and o«1loa ... e>

dulloC •.. 
&ale ",",d.t«. 

LA .... , hoildinl, ofvario<u eI'~I. ut""''' fro ... 
r.'~U. bH'a'ure .. . .•.•. 
I.'Qv",," . . • . • . • •••...• 1.,,," Lo .. M fo< A __ • • • . .. .• •. •.• 
I ....... and unit ,,_ •• llowabk, lrom buildinr ..... of V.riOliI ci,la. 

..re, __ &al. Ioado. •• •• .•••.•.. 
1'OX: ... ,T .... 'ofnu .. bon . . . . . ... 
I..,.,.. wcldM""'" lot cOlIn ••• and ....... 1 ,<KIf, dl"'cnoiooto aI.. 
M.CH"'" hoi" •• • ... ~kU" I .... bu'e otarodard. _ ••••••• 

.. Manuf"",o,on' ... ndard.. •. '" 
MA""PACT".IUIS· ... nda.d machi". bol ... t>d boI, loud.: . .. ~U."' and !..,. ... on nu,". . 

" 're<lfic.,;on. 
... u""u .. I .. ..,1 

.. . . ~ 
" "' ~, 

r" 

'" '" f.i 
'" '" '''' 282-291 

" ~, 

292-296 

'" .,.,'" 
"" "." 
"" " '" 
" '" "" 316, 317 

" ,. 
'" ... 

S'16-:rnI 

'" H3-H9 
141), I~I 
1111.183 

" '" " '" .... '" ,.·m 
'" 11ij , .. 
'" 2~9 
". .. 

216-~19 ,,.... .. , . .. 
ttl;. :!O I ... ... 

"l~. "19 
"'-'" 316. 311 
81~.819 
318-321 
3'.?!. S'23 

""'~ 813-3.l1 

~--~--------------~ 



460 CAMBlUA STEEL. 

;\1 .... ".M;T\l ....... · .undMd .'"..,' ural cu, l<on • . . .. • ... . 
" opec .... op<D heanh pIa'c &lid rive . .. eel. 

M ... "" ... ~ •• 1I0wable poeo.oute Ga. •.•.••••.•.• ••• 
M"'U'''IMIoado r .... I·beam. aDd chamodo doe 10..,1. c:ripplin ••. 

iOMa. 01 poi." 0( "'ppotl. (00" _ ... 0( .... if_ .... ,,,10<1 . 
;\I ..... S".II$. )1~1n.· Sy,""', "nJflIl,,,,,~,y and welch •...... 

" .. oq~ •• e or ... ,f""e.nd cullie 
1.:.~. and Brill.h, linear, rop<, chalo. na .. llul and IaDd, 

.. .. cuble or solid. d.y .nd liquid 
" ..... sc·.O ...... W.,GH'" . _ . . . • . . . . .. . .. . 

V. S ... bles for """,,veninr .. . .. , .. . 
\I .... IC S"""u, ....... ....,. "'''nath. eo.~')" ... <irh •• .,... &lid vol .. ",e • 

....... 1". and _ow-eo ro.nrud.o V. S ..•• , ....... . \I,,. ... ,, ......... f .... beouu &lid cbt.n ... 10 due . o ... eb crippiiDr. 
.. .. ... "h .. andard anrle C(laOC<:t",nl .. 
.. channel .... I,h .,,,nd •• d .",Ie COOnedi<>n. 

Mo,snlu c1 ... 16caIKID '" woodeD "ruetu ...... , . , • , •• 
Mo ... ~ ..... !Mndmg-, for beam. ofunif.".m we.loo .... 

oIl ... nio. formulJo f .... Mandal'd _,ioa. , • , • 
.. " '·~ __ d_".,. 

"'lauQd cboonel coIum ..... ables 01 • 
.. pia ... and aOI'" cOl""'''', .. bI .. 01. , 
" pia ••• ",1 c"",,oc! column •• ,obi ... 0( . 
.. 'ocuolleo, nplana'ion orubles 01, 
" " labluof .• , , . 
.. Z·bo.r colu"' ...... ble. or. , . 
• , .. and pla'ecolumn .... bles 01 

S ... 'LS. M.Ddud cu, ... i~ o...t milccllao-. .... bIat of . 
S .. n: .... cai ..... c.,...,.. ........ .-.,e.c, •• 
N .. unCAL-..re .• , • . . 
N RW Yo.", u,""' .. fro ... buildiolLo ..... f ..... 
Nvn, dimension. "'pin aDd pilot ••.. 

.. .. rirh. and len. • ..•• 
"I""" and buaron. ~· .. nklin 10oti,ul .... nd.1'd 

• "M ..... fac'u,-en· .,nda«! • 
!'ic"t"S,,"oIloLTS._bolto .. dnu ........ , .. 
OIr11!S. ""11 ... w";~b .. and di .. e .......... 01. u-.ua] Iep. 17 

OUl>.nJ!I ... ~n_",=:w~:. : : :: :: .. . ... W!:~~ 
0 .. " hearth •• """,i.]. plo., .. and .iv ....... 1. Mf ... • .. ....t.'" .pe<i~cali<>n. r.,.., 1lo18·:l:l(l 
J>;,ar'YIO"5, w~iM:h'. and dime".lon. of poroul '''''''<<Ot,a and 1><0110 ... 

bri.cldot" , •.• , • • • 1'>7 
PH' ...... Dl<L""~. utnC .. f<Qm build,n, 10. .... (ot" • 1)(J(l..300 
[',1..0. DD"', brid&'e piu.aJOd pin D ..... dim .......... 01 til 
P'MS.ndtiv ... /uplano,ioa <I .. b .... of .••• , • • .. p,,. pLo' ... 'ab ... .,(beo.tinl val"". 01 ...•. , • SI8 
PINS, .Ii ............ <II brid ... , . . . • til 

.. "10. ..... 1 ••••••• , , S3.') 
,.ble <II maximum bendi"1 mOmen .. on . •• 308. ~ 

P'''''' ......... ht I"", w.ldod .' .. m, ..... aDd wa'cr, .1, .. of. • .... 
I'c ... r. and Ullo colum ... ,"r. load. (D •• nOles On.. . I .... 

.... " .. bI .. 01 di"' ........... o( • ••. 196.1117 .. _em" '" lDenio aDd _, ............ 
d .. n 01... . • . . . , I IJI!.-')l() 

" ... roo load""" .. Z~-2U 
channel .. dim~ ... ;on. <I. . . . • 2I:It:Y.D!l 

" mom en .. of Inerti • .0<1 _,ion mo-
dull of. • • . . . . , 2]1)...216 

" oaf. Ioood. r ..... Set .... A. . 251)...2GS 
.. " " .. .. U.. . 26l-m 

riVel .. eel •• pecio.lopon heulb, Mf .. .' _ndard .""",ifk.,ion_ ~'.o 
rIrdet •• uplaoationo of ... bIu '" ....... Ioadt r.".. , 2111 

... r .. I ... dof ..... t.bk. 0(. ..,.... ~ 

.. iff"" ....... k. and riv .. o.....,injrr". , _eo "n 281 
I'LAr ... and .he ... 0( ..... 1. Il'(On, copper.nd b", .. , wrigh'. 01. lnt, !I7_~ 

burinr, f". J ,be~m •• nd ch~nn .. I .... ble of . . H 



CAMBRIA STEEL. 

P ........ a. bovl .... , f .... oha_ -.J .. bn. ... , ""' .. _ .. 
~.dj .. ~_01 ...........•.•• 
pili, uble oIb ..... ri",. ",,1_ 01. ..•..... . . 
"voted. cablel 01 .... 1 Co boo ded\ICI~d Co obI .. n net ,..... of .• 

" " bn.rin,. .... 1 .... 01 . .. •.• . . 
Ib ....... labl~1 01 d.",.nslonl 01 . • • 
.. ay, mrnlm~m ..... 01, ,,_ ... "bla"Ked channel columnl 

1'IcOru ... " ... ua"'pl .. 01 .... oIcabla of. for lIandard _II"" .. 
upc."..I"" o(.ablco of, for I·bn.ml 

.. .... chan ...... ........ 
.. T·bo .... 
.. Z·b.n .. 

01 c_pound ........ , nco...... • . .. nn-. ___ . f_II. for ...•.. 
.. \.abies for, O"fl;Ies.IP"'iIJ . eq ... llep. . 
.. " .. .. .. _l,OO./lep •. 
" .. •• .. ... nclard. eq .. alle.... . 

.. """'1,,111.11. 
c ..... MLI •• pec ....... 

.. 111"dard. 
beam ...... lb •. 
lobo ..... I.-1lI1 ..... 

.. 11111<1....:1 •••• 
T.bAR,. . •.••.•••• 
T.,.;Io.IC.ndard. ond c,"""" rail. 
Z·ban. . ....... . 

PlIO..", ... ' ....... of Mdloos oIocandard 1·,*,,,,. 011<1 channels. . . • , . . • 
11."'''11 of,.,.ra,"'" f ... ''''' .... ,Ia, boct 10 '-ct. equ.]lq •....••.. 

.. .. .... •• .. ..... ",eq ... lle ..•.• 
:: :: .. ". " . .... .. u.mp"~ .. ofl.bInO(. 

01 vanou. Md, ...... f"..mull. for • . • • 
RAIL for c .... n ... CII. oIsec,;onoi. " .•• , •... 

" " 1""01"''';.'. wel,hC Ind dh".nsjon. of. 
R AILI. T, properties ... ~I,hlllnd dlme .... on. of .•••. 
1I...:, ... oo: .......... bl .. oI ... , , •..... 
1I...:T .... lGu ...... hoLl_cas< Iron c'~" ...... 11...,,,b 01 
lI.o:c-r"'IOGLII, clbles 01_.1 01 '-tiol of. 
II.'''"T and left "INI, d' ........... 01 _ .,... . . 
R,~ItT and bilk 1(ri.,.1" ~ o/l ___ .Dd .ban",,". . .... . 

" plo,. lleel , IpeciIJ O. If .... " ).If ... .' ..... danllpKUIc.do .. . 
R,,,ltTl" pial ... _'0 be ded"",ed ,0obl.1n ""'.,..,. of • • • •• . 
11."''''''''''. c""ftII' ...... 1 oilI"I r".. ,... . . _ ..... , . 11."''"'' .• ~ .. Io bededucled 10 obI.in " .. _ ofri.· ... ed pia .... . 

for Latlkod channel columnl. Laule. 1>0. .. and lI.y pial .. . 
IeDl'h 01. «<I"ke<! r". d,lJ..-cnl I(ripa •. 

'",:~Inl:!, f:~e::;!dl~':"""i ~oi";,,,;. · . '. 
" "" pl ••• a-lrden ..... c. OIl , 

,.101 .. 01 IDui",u1D li ... ;f. I .. . nlles ....... . 
""" """ I-'-mlond d,.n ...... . 

" "".b.n and Z .......... , 
" ""'-1 aDd ...... 1 ... 1_ <I •.....• 
" "lped"l <I. . , • . • . • • .. ••• 

we;,-bt oI ..... nd helded . • , . • . • , • • • • • .. • 
Rom, C'-D'" and Io'onl, .i,b ~ welded ..,. .. , dime ......... of. 

.. "" a ootid 011" "PH' ey ... dime ......... of • 

~==':;J 7.~b:!.:.::-" '.~.~~~ ~ 
1< 00"'. "'I".,~.nd c .. toe. ,.bl .. of ..•.•.... 
R...."", ban, d",,,,nfe..,nc .. , .. ~I,h1. and arc .. 01. 

" ll .... oc~ ........ rOll" •• , .•.••.. , ••..• 
bl)llow cut iron colu",,,., .. nnl,b of ...•. , • , • ' 

Rw .. .,...dj .... noiono<l ..... dand I .. i ........ . 
RilL ... fnr l..-oponkon. oIboh •• n,fnINI, ~'l'IIIlt\in I" .. it", •• undard 

" ri_ ."""inc for brid,. and .. """" .... 1 .. "..It .•• , ••• 

.., 
.. 
" ,,, 

310.311 
:!Q6, 307 

~ 
2·19 

163.154 
1::.0. 151 

'" '" '" '" '" H3-I49 
168.laI 
n4-l0'7 
)6'-167 
17<1-1:-11 
162, 163 
100, )61 
162,163 
U>S,1lJ9 
1*1.'i9 
1;11, 1<9 

,~ 

"" '" ~ 
'" 156-189 
,~ 

1-13-149 
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,~ 
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"" 182, 183 
~, 
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~, 

'" 281'm 
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'" ...'" "" " ,. 
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It~~, 825 
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~H. Lo""', •• p"-""""" .,r,abl •• 01, for 00" I Dd pi ... '''d .... 
•. .."",, .. .,.1 colum".. . 

" "wooden bum.. . 
(or .n,le ..... d .. bum., 00< .. on. .. . 
•• [_bu.m. and channel., not .. On, .•. 
• , beam., r«Iuc!lon in , <1"0'" I.teral Hexu,., 
"T.b.o"u~ubeam.,n<l."""n .. 
"Z·t.. .. "" " •. " ...... "" 

m:\Xi'hurn , for I_bu.m. a Dd channel.., d .... '" crippl,", '" ".1.0 
f~ vari"". ciao ... ol .. coden OITUC'U,"", • 
• u.,.rim~ for bum • .,r unif"",, _.ion 
,abl .. of, for I",Jeo .. ted I. beam •.•. . 

.. .. "beam box ¥inl .... . 
• , channel.. . ......... . 
.. chaonel and ph,. columns, Seri .. A 
" " " .. " "II 
" hollow round ca., iton colum .... 

I-bu.m,. .•.. .. 
used .. column •• 

I."iced channel col",,,,.. . 
p.1."',ird ........ . 
"·ban ... ed .. be •• os. 
woode., beam. . • • • 
7...t.u. u .. d •• beams. 
L·bar colum .... 

SAP" \>ni. otl'dU1 rOT timber •••••.••••.•.••• 
S.u,.y fact"rs rOf obl.>ininll .arc loado for wooden ,,",c\ur •• , 

" used in the .. r.load. for .. ed~o!o"'no. 
s."u.wcndo, dime",lons O(II~', fOl' Hat ban . 

" .' "" .. round and "'loan: ba ... 
,hread ........ nklin In.,itu.e .. andud . 

SItCT'01< ,noduli for beam • . upl.onat;"o of ... 
.. .. lattioed <n..nnel colomns . 

" 
plate and anKle colon", •. 

" " chan ... I...,lonm. 
yarlou. <e,"""'., (ormoiz fo< 
Z-bar column •..... . . 

and pbte colomn •..•.....•.. 
SKP~""TO""t caot iTOll, (M I·bea'n.. . . • •• . .••... 
S" .... ~. mUI1.U,", at poi ... of ooppon (or beam. ofuui'ar., <e<.ion 
s" ..... UI> PU.T&S. d,menoion. of 
S" ., .. UMG nlue. of ri.elS. table. of . 
StInT "'<"I1ll and wi,.., Kauge.. . . . .• ..... . ... _ 
S" "Tsandpla, .. ef .. eel, WI"C,,&h , ItOn, copper and br. ... , ... i,h .. of 
S ,,,~, con~enti""al. for "'<"Iinl" . . . . . . . . . . . .. . ... 
SL" .... eel, dime"';"". of . •• • 
SL ..... OO ..... " .. ria:~tandl..rt"nu'. 
SoL'" or cubic me .. "r.. . . . . . . . ..... . 
Sue" '" for I·beam. and c.<amplu cftb. u" of table. of. 

" " table. of. . . . . . . . • 
alchan",,1., for cqu.» mome." of in.,rt;"', n",e. en 
., .. ".. .. " .. tabl .. of . 
.. riVet and bel, hoI .. io ...,gle., T· ba .. aDd Z-ban ...... . 
.. " " " "." I· beam., chancels and connection angle • 
.. • i.ets, rul •• fer bTide" acd .. rue,unl w<>rk ..••.••.• 
".. "'ble.or........ . ... 
.. tic rod. for .il •• ",het, not ... on and table. of •• 

S ... ou. limi'in" fe. [·beam. at><! "hannel., "",-e. and ,.bl .. 
Sue",c 1I •• vlly, tabl .. {o.- vari",," kind. of timber .... 

" ...... ."bs .. "",," .. 
SnC' Pte .. T'"IIS. Mf ... • .tandarJ, .. rue',,"') ..... 1 • 

,," "call iron ...... . 
•• .. opec. O. H. plate and ri~ ... eL 

S.,,,u, ou, ... d. railr""d. "'lUll'. boa, and standard ...... . 
Spucnlor ri • ."ed colu,"",. typical details of ......... . 
SQu ..... \>ars. dimeo.ion. or ... 



CAM.BRIA STEEL. 

Sq"AU bar., I.OIM" of.·e;,I"" and ,,~ .. of. 
,. u.-.o end, (or ••• 

orland .. _~. . • . . .. 
".':" a~lo. _ of ~.ion of. • • • • . 

propertla or. . . . .. 
~. ;~b~:l.b~. ~ ~;~~ ... ;~ "!: 

$Qllu .. , 'abla 01 . . . . . . . . .. . .. .. . 
STA"D".D <led ..... l ... ",e, table of.. ..• 

-,iom, (_ul", (or ",omenta ofiaenla of •• 
!;TAY pIaoa '0 be uoed _ilb Iat,iced cb~1M:1 c""' ........ 
ST ...... , .... and ""e< pipe, ..... of_.h, iron .. eLded 
STUL ban, Ulbla ofllrCU ofllat .... lIed ........ . 

boo .. , Ulbin "' .. eIrk .. of fIAt n>IIed. bm.... . . . . . . ..... . 
"'I"'''' C<lnll.«d. 

bloom.. .• • .•••• 
hoop or boInd ... ble uf_otI.hu of 
;~.. , ..... . 
........... haB<i .nd pHle . . . • 
.lat. ..•..•.•.•.•• 
oquaJ'eO, d'_"""'" of _ . • . . . . 
Man"factu", .. ' ... ndud.lpe<i/i."';""lof . 
w.;,h .. of oheetl "nd pia ... ot". . •.. •. 

ST'.n,..~ ..... lel (0. pl • •• gi"""",,",,,'" on. . .. • ... 
l;T~'IOGTH,eoel~d.nta of, (or bu,"'.,uN"".ion oI'abk. of. 

oIoo1,d .. ~<:OI""' .... bf,leooof •..•• 
.. otHl col ........ , ..... pIa 01 .•.•.• ••.. 
.... .. .,..tiu ... oteel. 

ooA .. HI.. .••.. ..• 
uhlm,'. ofhollow...,,,od and ..,."anpl •• cu' In>n colomn •. 

STU." n:<\ue' ;"n 0/, (.,.. beam. doe.o 1 .. , ... 1 tlex .. ,. . ....• 
oafe uni'.for';mber •...•....•.•••..•• 

ST'llI .... ft .. roIled.'.ble.of~huol ..•.•...... 
~ .... \ICT" ... LC .. ' 1I'0Il . M ... "fac",nn' .. "ndard .pecilka,ioto. 

_I, ~' ... lIfac<arcno' ota,..brd opccifia..ioao .• 
T .. "".,... dlsunc .. ","""een filk., 0( l .. b ......... and e"""......... .. .. 
T .. O" ... c .... of_,;o,," of, _, Ioli'" .... , . , .• , •.•.• 

...... .. uneq ... 11ep. . . . . • . .. . . .. .. , 
m .. lm .. m .Ira ofri..." •• ud 'pAC;ng <If "vot and boI, holeo in . 
propenl .. or, expl .... '''''' ofl.bl", of ....... .. .... . 

.. ",.bl"" of .......... . 
,abLa of .. .r. load. (or, uood as bealU 

•• " ...... . , , ... "","on 
..... b' .... d d1"' ........... of.. .. . .. .. 

Ta .... eon"'~' "",os.nd •• bla rOO' ...... . 
T"''''T of ,,,,M •• "OIos Ga. ... • 
T .. RoDS (00' .",h .. , noteo on .. . . . . .. .. . 

.. tile archei. not .. and 'obi .. for .pacina; or. 
T,~ .. oreb.,.. b .... k;n.- load •• nd , .... ror hollo-.- floor . 

.... , .. and table. for .pacl ... of I;' rod. ( ... 
hollo..-... otI~b .. or. (or IIoor ore_ • 

f, ...... ",,(c ~ .. " ., ........ for ............... . 
,able of brnoklna: and workl", tlni, ot ...... ror . 

. , .. oafe 100-41 for bea",.. . . . . 

.. .. .pec.I~c k""yi,I ...... d "el,h .. per r_ 
oO ....... ph or oolld wood ... column. .. 

T.RA' ..... propenlu, wwlfhts and dimcnJIam of .. ~nd""' . 
T. 'GOIIO'UT.'e.o.L IUrICllODl. na,,, ... I ........... . 
TRoy.oia-b,.. . ...... 
T~""IOUC"LI$. di~ of •. ' , •. 
UL ... ' .. " .... to. ... kl".- " .. it It_. In lbo. per oq ;"_.Ior ........ 

.. ~nMlh 0( hollow round "nd n:cIa"rular 0:&111"",,, C<l1 .. ",n, 
.. .. "eel column. . ........ . 

11 ..... Sn&$SQ ... d load. ("",m 'he bulldln, I.w.o(y.';"u. d,;"" . 
UI'S'" cy" (or COUn'~' and La, ... 1 rod ••• , ....... . 

• •• 
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PA(a 

U ........ eyeo, ocre",edd., dimen.i"". 0(, f01" hi bars. •. 828 
w" •• "" '<KInd ud oq ..... re bars. S24-327 

~K8 cripplinK in I-b ... "" and channd.. . . . . . . . . . . . . &1-67 
\ ~IG"TS and mea .... '... . • • . . . . . • • . • . . . . H~."·n 

.. " ,able. for con~.rti", ~ 
a""'rdupoi •• roy and ap<><he<;.rin '" .. 
ofa"II'I .. ,;;b;ute,IInequallep . . .• 87 
" ., odd,equaland unoquall~. 37 

.pee;"I, equal 1<\' . " 
" unoqllal ep . 86,37 

llI"n<lard, equalltg.. ~. 33 
.. un<qu~ll.,.. 33, s.t 

" billet .. «I . 16 
.. bulb beam •..••....•... , . . 37 
" cast i",,, o<para,.".. Rnd bol •• lot I·beams. 42 
., channel.,ope<:i.o.l. . 31 " " .,,,,,darn. . . 30,31 
-, flat arth .. oCholiow brick. . M 
" " roned .. eel bar., ,,,bl •• of .•... • S'.l5-I().I 
" " " IlTipo h"",,«band ... d. . . :J9.I 
" bollow bri.;k and porou •• .,.,.. cott .. partition.. 61 
" " round ca.. iron column.. . •• •.• Zi8.279 

til. HOOf arcbe.and fireproof material.. ~7 
" I.beam., .pe";al . • . . . • . • . • 29 
" " standard 28,29 
" Ingot., .. ul. . • • .• ... ...•.•.. 26 
., I.uk" ba~ to be .. ""d with lattice<! channcl columns. ••. 248 
" machine bolt., bol. h.ad. ""d out" Mf~.' IlaDdoord .318,319, 8'.!1-3'.!3 
"" "wi. h oqua.., hcad. and hu. DU". ~· ... nklin 10_ 

.. ilute .. andard .. . .....• , . . 316.317 
" minil"um •• ay pla." •• o be u..-d ",i,h lattked channel column. Zl9 
" poroo.I.,. ... .co" •• furnng, roofing and ""iIi",. . 67 
" round headed rh'c" and boh .... ithOUI nUt.... . 820 
" .hut •• "d plat .. ofiTOn. otui, coppe' and b",". 374.375 
" oquare and round bars . . . . 381-387 
" standard T· .... il. and o",n. ",iI . '.. l Si 
" T.bars • ..,gular •• <toaland oM<juall.~. . 38 
" various aubolance. per cubic foot"ablel of ......... 868-371 
.. Z.bars. standard and .pedal ..•.• , . . • . ,. S9 
per foot board m.;uure ud cubic foot for y.riou. kind. oflimber 8M 

\\',u and sh.." ", .. al ('luge" . •. .•. . 87S 
"ail, and spik", •• ,andard and mi..,.I1 ..... "" •• izell , ~n 

WOOD." beams, explanalion of •• bl", of oaf. loads for. 3.)1-3501 
.. bearing at poin .. olouppon. note. on , 3).1 

'abl .. of ... fe loads for , • • 3GO-3'i6 
column. , note, on. .• ••. 351 

" tabl". ofstrength of "'lid. 1lt'Al,367 
.. ruetn,,,,, mois,ure c1a .. i~cation. . . 3M, s.'t6 

.. proponiono of ure l""d. ror, &">5 
" oafely ractOfSfor . . . . . • 3;;(l 

W~otIG" Tir<:m",eld"d .. .,.m.ga.and .. atc:rpipe. 1142 
" weigh .. of .hull Rnd pla'es of •. , 374, S75 

Z·n~N and plale columns. lables of dim.o';~"" of , 20'! 
., " " ... f.I""d.for.t><>t.,.""...... .... 1(/.1 

tabl .. of momen .. ofinertiaand oeccion moduli of ~ 
" " ... re 10.0<11 ror. • • • 2Cl, :!~5 

c,"umns. , .. bl .. of dimenoion. of. ...•.... ";'Ot 
" "" m~men'.olin.niaand"",,'ionmotlulior 200 

... ar. lo .. d. for, , • 212, 24:f 
Z,S"N" muimum size ofri"", .. an<! .pacing ofri.et and boh hoi .. iD. flO 

properties of, caplanation ol,able. of • 1~ 
" " ,ahle. or . ..... l l(!. 181 

'abl .. ~r. .. f" lofod. for, uoc<l .. beams, 1$2. ISS 
...... " " " .. " note.on. 70,73 

"'<I!f~" .~d dimensions of .... ndard an<! special. S9 
_lOonl of, cu," of ... , ., . . . . . . . 16-18 
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