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PREFACE TO ELEVENTH EDITION.

This, the eleventh edition of CAMBRIA STEEL, contains most
of the matter of the previous edition, which, however, has been
revised to conform to our present practice, and considerable new
matter has been added.

The lists of angles have been rearranged and a few odd thick-
nesses and sections have been omitted and the publication of
bulb beams is also discontinued. If desired, however, these
sections may be furnished by special arrangement.

Various new sections of structural steel are now added and
include three new sections of 24-inch special I-beams weighing
105, 110 and 115 pounds per foot; and we are now prepared to
furnish a new series of bulb angles including 5, 6, 7, 8, 9 and
10-inch sizes. In addition to our previous list of ship channels,
other weights of these sections can now be furnished.

The tables of weights, dimensions, properties, safe loads, etc.,
of our sections have been amplified by the addition of similar
data relating to the new sections now published herein.

Additions to the following tables have been made, thereby
increasing their value; the properties of standard rails now
include those for various sections of recent standard American
rails; the tables of dimensions and safe loads for plate girders
have been amplified and include more than fifty additional
girders. The table of weights of flat rolled steel bars has now
been amplified and includes a greater number of sizes than
before.

The tables of extracts from Building Laws of various munici-
palities have been much amplified and now contain data from
thirty-one American cities.

The previous table referring to dimensions of standard pipe
has been superseded by new tables giving both the dimensions
and properties of this material.

The specifications for structural and boiler steel have been
revised since the publication of the previous edition.
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GENERAL INFORMATION.

Our product is exclusively steel, made by the Bessemer or
Open Hearth process, as required, and of all qualities from the
softest rivet stock to high carbon special spring material.

Our Beams and Channels are made to conform to the American
Standards, adopted January, 1896, in which the flanges have a
uniform slope of one to six, and the dimensions, proportions and
weights are determined by a regular schedule, as shown on the
diagrams on pages 22 and 23. The standard proportions of
beams and channels are further shown on page 21.

The principal structural angles now made, are limited in num-
ber to conform to the American Standards, as revised May 21st,
1910, and include eight base, or a total of fifty-four sizes for equal
leg angles, and nine base, or a total of fifty-seven sizes of unequal
leg angles, all varying in thickness by one-sixteenth inch, as shown
on pages 15 and 16 and tables herein. It is believed that these
standard angles include a sufficient range of sizes to meet all usual
structural requirements, but, at the same time, we will continue
the manufacture of angles of special sizes and proportions for
those who require them, as shown on page 17.

The weights of angles, now given, are those adopted as Ameri-
can Standards in May, 1910,

The method of increasing the sectional area of shapes from the
minimum or base sizes to intermediate and maximum sizes, is
shown approximately on page 20. For beams and channels the
increase from the minimum adds equally to the web thickness and
flange width, the weight 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 dimensions stated.

The method of increasing the thickness of angles from the mini-
mum has the effect of adding to the length of the legs, as shown
on page 20, so that for intermediate and maximum sizes, the legs
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will be somewhat longer than the minimum or nominal dimen-
sions, except in the cases for which we have finishing grooves.
The plates of drawings of sections, pages 2 to 20 inclusive, show
the minimum or base sizes of the various shapes. Sections shown
on the plates or lists for which more than one weight is stated can
be rolled of different thicknesses to produce the stated weights.
Others for which only one weight is given cannot be varied. Each
section shown herein is numbered, both in the plates and tables,
for convenience in reference and ordering.

I-Beams and Channels should be ordered of weights shown in
the tables. Orders and inquiries concerning 12 in. 40 Ib., 15 in.
60 Ib., and 15 in. 80 1b. I-Beams should also specify these by
Section Number.

Orders for angles and plates should specify either the thickness
or the weight, but not both.

Orders for universal or edged plates should specify the width
and thickness in inches and the length in feet and inches, whereas
orders for sheared plates should give all the dimensions in inches.

All weights are stated in pounds per lineal foot of section, except
in the table of rails on page 188, in which the weights are given in
pounds per yard, as is customary. Weights of rolled sections are
calculated on the basis of 489.6 pounds per cubic foot of steel, and
3.4 times the sectional area in square inches equals the weight in
pounds per lineal foot. In calculating the weights, areas, and prop-
ertiesof [-Beams, Channels,and Angles for thelistsand tables here-
with, the fillets and smaller rounded corners were not considered.

The dimensions of all steel material herein are theoretical, as
they are subject to customary rolling variations.

Structural Angles, I-Beams and Channels, unless otherwise
ordered, will be cut to length with variation not to exceed § inch
more or less than that specified. For cutting to exact lengths,
or with less variation than § inch, an extra price will be charged.

All sections shown herein are steel.
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OFFICES FOR SALE OF
CAMBRIA STEEL COMPANY PRODUCTS.

GENERAL OFFICES: JOHNSTOWN, PA.

PHILADELPHIA. . . ... Morris Building, 1411 to 1423 Chestnut
Street.

NEW YORE,...r.« o City Investing Building, 165 Broadway.

CHICAGD: oidsda s McCormick Building, Corner of Michigan
Avenue and Van Buren Street.

CINCINNATI. . < ... .. Union Trust Building, Corner of Fourth and
Walnut Streets.

STILOUIS: oot Chemical Building, Corner of Eighth and
Olive Streets.

CLEVELAND, ........ Citizens Building, 190 Euclid Avenue.
DRTROIE o i viivis en's Ford Building, Corner of Congress and
Griswold Streets.

BOSTOMN L e drvie Paddock Building, 101 Tremont Street.

PITTSBURGH. ....... Oliver Building, Smithfield Street.

SAEANTA 5 s ol it b Atlanta National Bank Building, Corner of
Whitehall and Alabama Streets.

TRACOMAL .o i s inbi0 Fidelity Building, Corner of Eleventh and
C Streets.

San FRANCISCO. ..... Balboa Building, Second and Market
Streets.

Los ANGELES. . ..... 1. W. Hellman Building, Corner of Fourth

and Main Streets,

MoNTREAL, CANADA . Leslie Building, 560 St. Paul Street.
A. C. Leslie and Company, Ltd.

MoNTREAL, CANADA. Coristine Building, 20 St. Nicholas Street,
Alexander Macpherson and Son,
Railroad Sales Agents.
WORKS AT
JOHNSTOWN, PA.
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CAMBRIA STEEL COMPANY PRODUCTS.

STRUCTURAL STEEL WORK.
Finished Steel Work for Buildings, including Beams,
Girders, Columns, Roof Trusses, etc., fitted complete and
ready for erection.

STEEL CARS.

Gondola, Hopper-Gondola, Hopper, Flat, Tank, etc.,
Underframes and Trucks.

STEEL RAILS.

Steel T-Rails, 12 1bs. to 150 1bs. per yard.

Angle, Plain, Reinforced Angle and 1009, Splice Bars.
Standard and Special Track Bolts and Nuts.

For detailed information, see Rail and Splice Catalogue.

STEEL AXLES.

Passenger Car, Freight Car, Tender Truck, Engine
Truck, Driving, Electric Car, Street Car, Mine Car, etc.

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

MACHINE BOLTS, NUTS, RIVETS, AND PIPE OR TANKE BANDS
WITH ROLLED THREADS.

FORGINGS.

Axles, Crank Pins, Piston Rods and Forgings will in
general be furnished of carbon steel and are annealed, or
treated by our Coffin toughening process (patented) as
specified.

Particular attention is called to our Coffin Process of
treatment for toughening Axles, Crank Pins, Piston Rods
and other forgings.

Crank Pins and Piston Rods are also furnished oil-
tempered and annealed; other small Forgings will be,
if desired.

See special catalogues for description and specifications
of our various classes of steel forgings, and for small car
forgings and pressed steel parts see list on pages 24 and 25
herein.
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MERCHANT BAR STEEL,

Including Tire, Toe Calk, Machinery, Automobile Spring,
Carriage Spring, Baby Carriage Spring, Railroad Spring,
Hoe, Rake, Fork, Forging, Bolt, Rivet, etc.

Special Sections.

AGRICULTURAL STEEL AND SHAPES,

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

PLOW STEEL,

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

COLD ROLLED AND COLD DRAWN STEEL,

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

STEEL DISCS WITH ROLLED BEVEL,

10” to 20" diameter dished for Harrows, Drills, Culti-
vators, etc.

23" to 281" diameter dished for Plows.

8" to 24" diameter flat for Rolling Coulters.

PRESSED STEEL SEATS FOR AGRICULTURAL IMPLEMENTS.

WIRE RODS, WIRE AND WIRE PRODUCTS.

Wire Rods. Bolt, Screw and Rivet Wire.

Bright and Annealed Wire.

Coppered or Liquored Finish, Market and Stone Wire.
Galvanized Market and Stone Wire.

Barbed Wire, Galvanized or Painted.

Wire Nails, Bright or Galvanized.

Cement Coated Nails.

Fence Wire and Wire Fence. Fence Staples.

Bale Ties—Cross Head or Single Loop.

FOR PRODUCTS NOT LISTED HEREIN, SEE SPECIAL
CATALOGUES.




SECTIONS

OF

STRUCTURAL STEEL SHAPES

MANUFACTURED BY

CAMBRIA STEEL COMPANY




CAMBRIA STEEL.

3.66%----

Lt
'

STANDARD BEAMS.

B.5
WT. 5.5, 8.5 AND 7.5 LES.
X 10

%
)
o
©
o .
@ i
H m
| 3]
¥. ~

B.13
WT. 9.75,12.26 AND 14.75 LES.
B a3

4
8 [
(]
v

fre)
. 8
..-.......6 — 3
al T.
i
- B.17 J14%
WT. 12.25, 14.76 AND17.25 LES
233" .23
- ao]
-
| R RS L -3
.35"« 3
B.21
WT. 15, 17.5 AND 20 LES,
2.38" 25"
1
-.________-,..-.7!'._ o s e o 5.4




P Ji

CAMBEIA STEEL.

STANDARD BEAMS.

5.00%———-

- S
i B. 25
I WT. 18,00, 90,25, 22.75, AND 25.25 LBS
1
= 3377 %
8 T <1
x{r 77 %
| | AR L NS A, - 9
: -
¥ 16 _+
e 3914
H B. 20
: WT. 21, 25, 30, AND 35 LBS.
1
- 280"
o
¥ 30 :
i
1 Eiem -
1
.
- P | fLa
B. 33
WT. 25, 30, 35 AND 40, LBS,
ol A WL
S -
‘i. A
________________ 102__. gk iy
—
B. 41
WT. 815, 88 AND 40 LBS.
2457
v o]
~857
e —— 1




CAMBRIA STEEL.
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SPECIAL BEAMS.
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STANDARD BEAMS.
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STANDARD CHANNELS.
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STANDARD CHANNELS.
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STANDARD ANGLES WITH EQUAL LEGS.
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STANDARD ANGLES WITH UNEQUAL LEGS.
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BULB ANGLES.
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BULB ANGLES.
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STANDARD BEAMS AND CHANNELS.

The following data are common to all Standard I-Beams and

Channels, with the exceptions stated:

¢ = % Minimum Web.
C = Minimum Web + }; inch.

§ = Minimum Thickness of Web = t Minimum for all Channels

and Beams, except 20" I and 24" 1.

For 20" Standard I, s = .55”, t Minimum
For 24" Standard I, s = .60”, t Minimum

(]

50",
50",

The Slope of Flange of all Standard Beams and Channels is 1639,

=9° = 27" — 44" = 2" per foot.
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STANDARD BEAMS.
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24 CAMBRIA STEEL.

PRESSED STEEL OR FLANGED CAR PARTS.

Truck Bolsters.

Side Sills.

Center Sills.

End Sills.

Draft Sills.

Draft Lugs.

Sub-Side Sills.

Side Stakes.

End Stakes.

Corner Stakes.

Outside Hopper Plates.
Inside Hopper Plates.
Side Plates.

End Plates.

Floor Plates.
Longitudinal Ridge Plates.
Cross-Ridge Plates.
End-Plate Stiffeners.
Hopper Doors.

Drop Doors.

Longitudinal Ridge Stiffeners.
Cross Ridge Supports.
Cross Body Ties.

Diagonal Braces.

Door Spreaders.

Air Reservoir Supports.
Push Pole Pockets.

Body Corner Caps.

Door Hinge Butts.

Bolster Diaphragms.

Wheel Diaphragms.

Cross Bearer Diaphragms.
Hopper Diaphragms.

Door Diaphragms.

Center Diaphragms.

Center Sill Diaphragms.
Bolster Center Diaphragms.

FORGINGS FOR CAR WORK.

Air Cylinder Push Rod.
Air Reservoir Release Rod.
Arch Bars.

Bottom Follower Guide.

| Bottom Side Bearing.

Bracket for Brake Shaft.

' Brake Beam Hanger.

Brake Beam Hanger Carrier.
Brake Connection Rod Carrier.

. Brake Levers.

Brake Mast.

Brake Mast Yoke.

Brake Pins.

Brake Rods with Clevises.
Brake Step Bracket.

: Chain Hook.

Chain Link.

Corner Bands.

Column Bolt Nut Lock.

Coupler Yokes.

Coupling Links.

Coupling Pins.

Cylinder Levers Connecting
Rod.

Cylinder Lever Fulcrum.

Door Chain U-Bolt.

Door Hinge.

Door Hinge Pins.

Door Operating Lever.

Door Safety Chain Eye-Bolt.

Door, Safety Chain, Hook and
Links.




CAMBRIA STEEL. 25

FORGINGS FOR CAR WORK (CoNTINUED).

Door Safety Chain Support.

Door Shaft Pawl.

Door Tumbling Link,

Draft Cylinder Support.

Draw Bar Carrier.

Draw Bar Liner.

Draw Bar Yoke.

Door Clevises.

Door Tumbling Lever.

End Sill Pipe Clamp.

Eye-Bolts.

Floating Lever.

Floating Lever Carrier.

Floating Lever Connecting
Rod.

Floating Lever Fulcrum.

Grab Irons.

Hand Brake Lever Carrier.

Hand Brake Lever Fulcrum.

Hand Brake Lever Guide.

Hand Brake Rod.

Hand Brake Rod Guide.

Hand Brake Rod Stop.

Hand Brake Rod withThreaded
Connection for Malleable
Stop.

Hook Bolts.

Inside Body Step.

King Bolt.

King Pin Support.

Lever Guides.

Live Truck Lever Guide.

Main Follower Sprocket Wheel
Shalft.

Operating Shaft.

Operating Shaft Cam.

Operating Shaft Cam Stops.

Operating Ratchet Pawl.

Operating Ratchet Pawl Guard.

Pipe Clamp.

Pipe Clamp and Support.

Pushrod Carrier.

Ratchet Wrench Dog.

Roping Staple.

Sheave and Link Pin.

Side Stake Pockets.

Sill Step Suspension Spring,

Suspension Spring.

Suspension Spring Hanger.

Tie Bars with Upset Ends or
Plain.

Top Body Tie Angle.

Top Side Bearing.

Truck Bolster Tie Bar.

Truck Door Stop,
Clamp Hooks.

Truck Levers.

Truck Side Bearing.

U-Bolt Clamp for Angle Valve.

Uncoupling Lever.

Chain

A large variety of small forgings not listed above can be furnished to order.




26 CAMBRIA STEEL.
TABLES OF SQUARES AND ROUNDS.
STEEL SQUARES.
All sizes from %" to 33" increasing by %'
All sizes from 34" to 53" increasing by }"
STEEL HAND ROUNDS.
All sizes from §" to 3%" imreasing by ¥
All sizes from 331" to 71" mt.rea.smg by
All sizes from 7}" to 8" increasing by 1"
STEEL GUIDE ROUNDS.
All sizes from "' to 1" increasing by "
All sizes from 1" to 14" increasing by "'
All sizes from 13" to 1} increasing by "
All sizes from 1}" to 2}"' increasing by }"'
STEEL INGOTS.
DIMENSIONS OF NOLD, I
Top. Butt. Height. I Vuslt | GRADE.
4t B 2
Inches. Inches. | Inches. | Pounds,
- —_—i__ P e i - e
20} x 163 234x20 | 74 | 7100 | Open H.or B.
241 x 193 282 x2% | ™ | 9360 | it e -
20 x22% | x25§ | T4 | 11100 Open Hearth
Mix22 | 36 x 25% 74 14100 " X
8ix2% | 40 x25% 7| 15200 £ s
514 x 23 53 x26 74 | 20350 . &
544x23 | 56 x26 (S (0 -1 SR i
28 x28 | 30 x30 74 | 15100 ry P
287 x 28% 304 x 304 96 19500 ¥ g
3 x28 | 38 x® 96 ‘ 28700 | ¢ “
46 x28 | 50 x32 96 30000 i # 2

Sizes of hot or cold ingots will vary slightly from the above
dimensions.
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REGULAR FLATS.

WIDTE. ‘ THIDENESS, WIDTH, THIDKNESS,
Inches. ‘ Inches. Inches. Inches,
IR B T

oy 3 s o2

o 8% 02

T 8 5 %2

_ix‘u 3& it

1 e | 4 5:“2
1 W™ “1 4 w2
1 o 41 4 P ¢ 2
i e 8 el
1 ™ “1 6 g“2
1 ]““1 ﬁ-l a 93
1 o “ 13 6 5 " 2
R - A T - -
8 1‘;11_}

Variation for intermediate widths less than 1" = ",
Variation for intermediate widths over 1" = %", or less by
special arrangement.

THIN FLATS OR LIGHT BANDS.

WIDTH. ‘THIOKNESS.

4" to 6" increasing by " 085" to 135"

STEEL BILLETS.

‘ Minimum, ‘ Mazimum. ‘In_nmdn;h:

RmdeomerBillets...\ "x3 l 6" x 6" Ii'andi'




28 CAMBRIA STEEL.
MAXIMUM LENGTHS OF

WIDTH IN INCHES.
_n P O e 7
éﬁ 4;15 5} el'r',alsnu!u‘lz}mi 14i 15i 16) 17\ 13‘ 19{20;121!22,23
Tl e g o O B0, L L =

LENGTH IN FEET.

) 151
s | | mmwﬂmﬂmwwwmmmﬂwmmw
2 wm&mwwwwmw 30/ 30 30| 30/ 30/ 30, 30
3 m%m&ﬂmwﬂmmwwwaﬂmwmm
Mmmwmmmwmm@mmmmmmwwmmm
4mmmmmmmmmm%%mqmmmmmmm
43 mm|mmmmmmmmmmm 30/ 30 30 30 30
5 %@t mmmwmmmmmmmmmmm
53 mmmmmmwmwwwmwmwmwmm
6 mm%ml wmwwwmsmm%mm
7 130/30/30{30/30/30/30/ 30| 30| 3030 30/ 30/ 30 30/ 30 28
8 |mmwwmwmmwmmm%m%%
9 (7] | 30/30] 301 30730/ 30730, 30( 30/ 30 30/ 25, 24 23 22
U ‘Mﬂmm%%mmmwm%%m
) o o i ' 130/30(30 30, 30| 30 mmqmwww
oLl ‘ mmwmmmw&wwww
13 | ] mmmmﬁh%nmmm
1 Frda ‘i mww%wawmmu
%5 | | | ol 1 | ma%mwwwmw
16 [ | ] 22[21 20/ 19| 14/ 13 13 12
17 ' ‘ ||| | [201918 15/ 18] 12/ 12
18 | [ | 1181912/ 12 11 11
19 ’ ‘ e 12 1211 1
20 ‘ ‘ ‘ |nﬂwm
| | |
Minimum Length for sizes included by heavy lines = 14 feet.
Minimum Length other sizes = 3 feet.

Under certain conditions other sizes than those listed

b




CAMBRIA STEEL.

BILLETS, BLOOMS AND SLABS.

WIDTH IN INCHES.

25t23!27izs|29|30 31'32 33'34'35'3&'37 45‘45'47'48'49'50i51

LENGTH IN FEET.

Iﬁ

52|

3030|8030|30282727282530252424303025|25 2428

' |
mmmﬂﬂ' | “‘ |
30/30 30/30 30 | | || )
mgwwmmmwwmwmmmamwww 30/30
30

30303030[303030 2929 30|29 28 27,30 30 29 |27t27 30'30

3030303030|2a[242423|2230222221|3m302222212125
3030303023[22|21|20 {20/ 30'20 19‘19 30 8020'19 19 1922
19 19 18
18 1?|lﬁ
15 N 14
13 13 12

8030/ 30/29 21 20, 30!818
30| 29|28 27/19(18
26( 25/ 242 '1815

2&22 212 14 13

ENEs8E

2012 12|12| 19| 19t12 12 12 12

mwdnwsqasmmasdﬁmws

umwwwajs 7m7q7@n7
1311312/12(11] 8 8 7| 7 7(11] 7 nn7b
12121111 11] 7| 7 snad 010 6
12011111010 |
uumja|
|
|

= o =3 00 |
mm-qm

10{10, 9 9
10/10 9

=3 OO0 OO =&

i
||i

27
241
22|

1728128 18181717 20, 20
27/17/16)16/26 25 16/ 16,1616 15 18
23/ 14141322 21 14/ 14/ 131316 15
| 1413
21/20/19)19)18 m%nannumumhummmm
19|18 17 17|16, 11/11/10[10,10/16/10| 8 91515 10/10| 9 9/11/11] 10
17/16/16/15(151010 9 9 914 8 9 81414 9 9| 8 §10/10

=3 =1 00 W&o

e 0O o OO
i -

5!

w00 ~3 o

1
12
13
14
15
16
17
18
19
20

Minimum Length = 3 feet.

herein might be furnished by special arrangement.




30 CAMBRIA STEEL.
SQUARE BILLETS.
WITH ROUND CORNERS.
Bise, Mazimum Length. Minimum Lengih.
Inches, Foet, Feot.
13 x1} 30 24
2 x2 30 24
2i x 2} 30 24
2} x23 30 24
3 x3 30 13
3% x 3% 16 1%
x4 16 1%
4} x 4% 16 lz
6 xb 16 1
b x 5% 16 13
6 x6 16 1}
SHEET AND TIN BARS.
Weight per Maximum Minimom
Wk, Yoot Length. Length. Length,
Inches, Pounds. Foet, Feet,
8 e 30 25
8 8 30 25
8 9 30 25
8 10 30 25
8 11 30 20%
8 12 30 203
8 13 30 204
8 14 30 16%
8 15 30 16%
8 16 30 164
8 17 30 164
8 18 30 13
8 19 30 13
8 20 30 13
8 21 30 13
8 22 30 13
8 23 30 13
8 24 30 ut
8 25 30 93
8 25-40 16 13




CAMEBRIA STEEL.

81

EDGED PLATES,

THICKNESS IN INCHES.
Width
i fala|a]a]mle]a)e]e] 8|t |n]ulnle
R i | e :
LENGTE IN FEET.
8-27 |75 85|85 85 85|85 8585|858 |85 6856|4842
28 85| 85| 85 85| 85 | 85| 85 | 5 85| 84 | 67 | 56| 48 | 42
29 85|85 85| 8585|8585 85|85 |81|64|54] 46| 40
30 85|85 85| 85 | 85|85 85|85 85| 78| 62| 52| 44|99
31 85 (85 85| 85| 85| 85|85 85|85 75|60 50| 4337
2 8585|85858585858584'735849&36
33 85|85 85| 8585|8585 |85 (81|71|57| 474085
34 85|85 85| 85|85 |85 85|85(79 (69|55 463934
35 85|85 |85 (8585|8585 (85| 76|67(53|44 3833
36 85|85 |85 (8585|8585 |85 (74| 65|52] 438782
THIN SHEARED SHEETS.
THICKNESS IN INCHES.
Width A Ul ST -
in .oss{.&m .075!.uau!.nssl.oao}.095.'.1uu[.110{.125%.135{.1505.1&5
Inches.
LENGTH IN FEET.
8-13 |20)20|20|24|24 26|26 26|26 26|26/26|26
1416 |20 (2020|2020 |24 (26|26 26 26|26|26|26
17-19 |18 |18 |18 /20|20 24| 26|26 | 26 26 26| 26| 26
20-23 | 16|16 | 16| 18| 18|22 (24|24 26|26 |26 (2626
24-26 14|14 |14 | 16| 16|20 |22 |22 |24 |24 |26 (2626
2728 [1414)14 16|16 18|20 |20 |24 |24 |24 |26 26
2030 [12[12[12|14|16|18| 18|18 |20 |20 |24 (2626
31-3¢ |10 |10 10 14 1s|1s 181820 (20|22 |24 |24




82 CAMBRIA STEEL.
SHEARED PLATES.
THICKNESS IN INCHES.

Width | »

in % | l 1% ‘ | & ’ ] ) % | § ‘ o)
Inches. | | |

MAXIMUM LENGTH IN INCHES,

2429 | 400 | 525 | 575 ! 600 | 600 | 600 | 600 | 600 | 575
30-35 | 375 | 525 | 5660 | 600 | 600 | 625 | 625 | 600 | 575
36— 41 375 | 475 | 525 | 550 | 550 | 575 | 576 | 575 | 67
42- 47 | 400 | 525 | 550 | 575 | 600 | 600 | 600 | 575 | 575
48- 53 | 400 | 525 | 575 | 600 | 600 | 600 | 600 | 600 | 575
54— 59 | 400 525 | 550 | 600 | 600 | 625 | 625 | 600 | 575
60— 65 | 875 | 525 | 550 | 600 | 600 | 625 | 625 | 600 | 575
66— 71 | 350 | 475 | 500 | 575 | 575 | 600 | 60C | 600 | 575
T2-77 | 325 | 425 | 450 | 525 | 550 | 675 | 575 | 575 | 57h
78- 83 400 | 425 | 475 | 500 | 525 | 525 | 525 | 526
84— 89 375 | 400 | 425 | 450 | 475 | 475 | 475 | 475
90— 95 325 | 350 | 375 | 400 | 425 | 425 | 425 | 426
96-101 300 | 325 | 350 | 375 | 400 | 400 | 400 | 400
102-107 275 | 300 | 325 | 350 | 375 | 375 | 375 | 376
108-113 250 | 275 | 300 | 325 | 350 | 350 | 350 | 350
114-119 175 | 200 | 225 | 250 | 275 | 275 | 275 | 276
120-1256 1756 | 200 | 225 | 250 | 250 | 250 | 250

126 176 | 175
oo, | o [

Diam, of 72| 1156 | 117 | 124 | 124 | 127 | 127 | 127 | 127
Minimum Diameter of Heads (Circular Plates) = 30 inches.




CAMBRIA STEEL, as
SHEARED PLATES.
THICENESS IN INCHES,
I ¥ Width
i ’ H| & | H I 1 1% | 1% ‘ 13013 | 2 in
| o ol ) 1 el I | O Sl B
MAXIMUM LENGTH IN INCHES.

575 | 550 | 550 | 525' 525 | 500 | 450 | 425 | 375 | 350 | 24-29
575 | 550 | 500 | 475 | 475 | 450 | 450 | 400 | 375 | 350 | 30- 35
550 | 525 | 500 | 475 | 475 | 450 | 425 | 400 | 375 | 350 | 36— 41
575 | 525 | 500 | 500 @ 500 | 475 425 | 400 | 375 | 350 | 42- 47
575 | 550 | 550 | 525 | 525 ' 500 | 450 | 400 375 | 350 | 48-53
575 | 550 | 550 | 525 | 525 | 500 | 450 | 400 | 375 | 850 | 54— 59
575 | 550 | 550 | 525 | 525 | 475 | 425 | 400 | 350 | 325 | 60— 65
575 | 550 | 550 | 525 | 525 | 475 375 | 350 | 325 | 66— 71
575 | 550 | 525 | 500 r 500 | 475 425 i 375 | 350 | 300 | 7277
525 | 500 | 475 | 450 | 450 | 425 | 375 | 325 | 300 | 275 | 78-83
475 | 450 | 450 | 425 | 425 | 375 | 850 | 300 | 275 | 250 | 84- 89
425 | 400 | 400 | 875 | 375 | 350 | 325 | 280 | 260 | 250 | 90— 95
400 | 375 | 375 | 350 | 825 | 300 | 275 | 260 | 250 | 225 | 96-101
875 | 350 | 350 | 325 | 300 | 275 | 250 | 240 | 220 | 220 | 102-107
350 | 325 | 325 | 300 | 275 | 250 | 250 | 225 | 200 | 175 | 108-113
300 | 275 | 275 | 250 | 250 | 225 | 200 | 175 | 160 150I 114-119
275 | 250 | 250 | 225 | 225 | 200 | 200 | 175 | 160 | 150 | 120-125
200 | 200 | 200 | 175 | 175 | 160 | 160 | 150 | 144 | 144 126
A b S e Maximum
127 | 127 | 127 | 127 | 127 | 127 | 127 | 127 | 127 | 127 Dﬁ':'d:f

Minimum Diameter of Heads (Circular Plates) = 30 inches.




34 CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

| Waight | Areaof | Thicknessof | Width of
Jotin =l Bl il 4l il [ S 7
O | Tnohes | Pounds | Sg.In | Fach. | fuches | Sectin
By |- 5.5 1.63 a7 | 2388 | 2
& « 6.5 1.91 26 ‘ 249 LI s
“ “ 75 221 | .36 952 | *
B9 4 75 ‘ 221 | 49 | 268 2
“ “ 85 | 250 @ 26 2.73 .
« . 95 | 279 34 2.81 «
“ « | 105 3.09 i 2,88 “
B3 5 | o | 2 21 T
. . 122 | 860 | 38 | 345 (
. “ 475 | 434 | 50 | 329 “
B 17 6 | 1225 | 361 | 28 | ss3 | 2
“ w1475 |vases | 8B s
“ © || osw |4 857 | *
B2t 7 15.0 42 | 2 .66 | 2
« “ 17.5 55 | .35 g |«
« “ 1200 588 | 46 387 |
B 25 8 18.0 5.33 o7 | 40 | 38
. “ 202 | 59 | .35 408 L. ¥
“ « | 27 | 66 | 4 417 «
RET | e RN I 426 «
B2 210 631 | 29| 43 | 3
“ « | 950 | 78 | 4 445 .
“ « 300 882 | 57 461 «
“ « | 350 | 1029 | .73 AT “
B3 10 | 2.0 3 | 31 4,66 3
“ | 300 882 | 45 480 «
“ « | 350 | 1029 | .60 495 .
“ « | 400 | 1178 | 75 5.10 “
B4t 12 315 926 | .85 5.00 3
“ “ 350 | 1029 | 44 | 509 .
“ “ 00 | 1176 | 56 | 521 “
B 53 5 420 | 1248 | a0 | sm0 4
« « | 450 | 1324 | 46 | b “
“ . 5.0 | 1471 | .56 5.66 «
“ « | 550 | 1618 | .66 575 «
“ . 0.0 | 1765 | .75 584 “

Orders and inquiries concerning 12 in. 40 1b., 15 in. 60 1b., and 15 in. 80 1b.
I-Beams should also specily by Section Number.




CAMBRIA STEEL. 36
WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

: Dethnr Wa ht Ares of | Thickness of, Width ol' P
m{; _BLm. | I Section. | Wb, _ Plange, | Num?:_s:'of

| T Pu_u_nﬂ_ Sl | Tooh | _Tuabss | et

Bés | 18 | 550 1593 | 46 600 | 6
“ . 60,0 17.65 56 610 “
S | 65.0 | 19.12 84 6,18 -
8 “« | 00 | 2059 72 6.26 ¥
BT73 2 | 65.0 19.08 50 6.25 7
“ L 70.0 20.59 58 6.33 &
& & 5.0, | 2206 65 6.40 L
B89 2 80.0 | 23.32 50 7.00 8
“ 5 8.0 | 25.00 b7 7.07 *
£ a 90.0 26,47 63 7.13 :
“ “ 95.0 27.94 69 7.19 “
“ “ 11000 2041 | T ]

WEIGHTS AND DIMENSIONS OF SPECIAL I-BEAMS.

Depth of | Weight per Area of ess of | Wid

g | 0[] [ WA (e

| Inches. | Pounds, | Sq.In. In. Inch. _[nclm. [EROR
B105 | 12 00 | 18t | 4 ‘ 4
S || A 45.0 | 13.24 58 | 537 15
RN |4 500 | 1471 J0 | 549 #
a 550 | 16.18 82 | 5.61 ‘ i
B109 | 15 60.0 | 1767 | B9 [ 600 5
o 4 650 | 1912 | .69 | 810 “
i - 700 | 2059 [ 78 6.19 ¥
LS | 750 | 22.06 | 88 6.29 “
I 80.0 | 23.53 | 98 6.39 ¢
B 113 15 80.0 | 23.57 80 640 | 5
7 & 850 | 2500 | 90 | 650 |  ®
4 & 90.0 | 2647 99 | B9 ||
L 9.0 | 27.04 1,09 6.60 #
" & 100.0 | 29.41 1,19 6.70 ‘ “
Bl2t | 20 8.0 | 2378 | .60 7.00 7
3 2 85.0 | 25.00 66 7.06 :
“ ; 90.0 | 2647 7| 744 ;
2 e 95.0 | 2704 | 81 7.21 “
A 1000 | 2041 | .88 7.28 "
B 127 A | 1050 | 3098 63 7.88 9
i 2 1100 | 32.48 .69 7.94 "
“ 4 1150 3398 | igs 8.0{} “

Ordcrs and inquiries concerning 12 in. 40 1b., 15 in. 60 Ib,, and 15 in. 80 1b.

I-Beams should also specify by Section Number.




36 CAMBRIA STHEL.
WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.
_ D[ Weght | A | Tk | Wil |
e Channal, ‘oot Saction, Wab, Flange. Humber of
Tuokes | Pownis | 8afn | Duh | Jnsbe | oCHeR-
ch 3 | o |cate | it | se 10
« « | 50 | fav | 8 | 1m0 [ e
% ” . 6.0 1.76 36 1.60 S
cd 4 | 525 1.55 A8 1.58 10
% > | 6.25 1.84 2D 1.65 2
“ # 7.25 213 33 1.73 "
C13 b 6.50 1.95 9 SIS 10
- « | 900 | 265 | 3 | 18 | o
« | 150 | S3 | 4 | zo4 [ o
c17 8.00 2.38 20 1.92 10
- “* 10.50 3.09 32 2.04 i
o « 13.00 3.82 44 2.16 S
. “ 15.50 4,56 06 2.28 i
c2 7 9.75 2.85 <21 2.09 10
- i 12.25 3.60 a2 2.20 s
= 4 14.75 4,34 A2 2.30 >
s - 17.25 5.07 .53 2.41 u
# - 19.75 5.81 63 2.51 s
C25 8 11.25 3.35 o 2.26 10
¥ “ 13.75 4,04 a1 2.35 ot
= 8 16.25 | 4.78 40 2.44 "
g « 18.75 55 A9 2.53 £
« « lan | 6% | 8 | e "
Cc29 9 1326 | 889 23 243 1
¥ i 1500 | 441 29 2.49 i
« « | 2000 | 588 | 45 | 265 | ©
‘ « | 2500 | 735 | ot | 281 |
C33 10 15.0 4.46 24 2.60 11
o - 20.0 5.88 38 2.74 o
~ ' 25.0 7.35 53 2.89 %
o “ 30.0 8.82 .68 3.04 i
x & 35.0 10.29 82 3.18 i
c4 12 20.5 6.03 28 2.94 11
o] 2 25.0 7.35 39 3.06 3
- & 30.0 8.82 5l 347 o
e & 35.0 10.29 .64 3.30 L
® > 40,0 11.76 .76 3.42 +




CAMBRIA STEEL. a7

WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.

_ | Dapth of Wei hl. per . Aresof | Thickness of | Width of 3
l a1 Soation, [, | Wab. TANge. | Number of

Number. | Ind:u. l’omnis 8q.Ins. | Inch | Inches | Section.
C 5 5 | 8 9.90 A0 3.40 12

L & 35 | 10.29 A3 3.43 &

. « | 40 | 1176 | 52 3.52 «

= % 45 13.24 62 8.62 #

@ “ 50 14.71 i ) 3.72 w

L - b5 16.18 82 3.82 #

WEIGHTS AND DIMENSIONS OF
SHIP AND SPECIAL CHANNELS.

S 1 Web |

]}cpth Weight | ln[n _Thn:l;ness W:}m | r‘f;m:];n:oﬂ : W

m el | ot | Sostion, | Web. | Pauge. | oiu?urt FWM"*
: eig]

|_mh1 Pounds. | 8q.Tns, | Inch. Inches. Tnch, ‘
86 | 6 |12 44| 3 (30| oo | 13
RS 1| 7.6 I 518 | 47 | 362 | | «
cs8 | 6 | 190 | 558 41 | 3.6 M9 |13
« « | 916 | 636| 54 | 369 | | «
C8 | 7 | 209 | 615 45 | 345 | 082 13
& | « | 238 | 699 .57 | 367 by [
cf01 | 8 |215| 630 40 (350 | 037 | 13
w |« | 948 | 726| 52 | 3.62 | LT
o108 8 | 238 | 7.00| 50 | 3.50 037 13
sl o | 796 | 62 | 8.2 “ “
c90 | 10 | 217 | 638 38 | 338 o | ou
“ ‘ « | 958 | 7.63 .50 | 3.50 “ “
c92 | 10 | 272 | 799 | 54 | 350 029 14
« | « | 313 | 919 66 | 3.62 @ “
C9 | 13 | 2 | 930 | 38 | 4.00 023 1
“ |35 | 1029 45 | 408 “
& | ¢ |y |10 b0 |4i2]| ¢ «
® L & |40 | 1176 | 56 | 4.9 “ “
B8 L« | 45 | 1324 68 | 480 | ¢ 4
B ¢ | B |7t o |4l «
« « | 55 [1648 | 90 | 453 «
65 ‘ 18 |45 |1335] 47 | 877 | 016 12
« = | 50 |t471| 55| 385 ¢ .
B - ‘ 55 |1648| 63 | 383 | © “

€0 1768 | 73 1A e % b




as CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF STANDARD ANGLES.
EQUAL LEGS.

Sizes not specially marked were adopted as standard, May 21, 1910, by the
Association of American Steel Manufacturers, for bridge, car, ship and general
building construction. Sizes marked * are of special thickness and are not
A. A. S, M. Standard.

. A

i : i Weight
cton | iogs, | THOK- | WREM | AT N Secton | o | THiEK- ;5 ~
Num- ness, | Foot. |Seotion.| Num- ness. | Foot. |Bection.
Inches, | Inch. | Pounds. | 8q.Ins. b | Tnches. | Inch. |Pounds. | Sq.Ins.

| | |
At 13x13 | # 1.23‘ 46 A28 4 x4 | f5 | B2 | 240
“ | 14x14 | ¥ | 180 53] % | 4 x4 4 | 98 | 2.86
¢ 1 1dxid | £ (234 69] * |4 x4 s |11.3 | 3.31
S L s |
s x o ¢ :
atnle < (& 2| m| < |20 ¥ 1183 | Gk
12 x2 |2 |39 84 « |4 x4 | 3 171 | 508
2 x2 | | 382] LIS| « |4 x4 | 3 |185 | 544
el x? | A7 | 136|%« | 4 x4 | 13 (199 | 584
*H 12 x2 | f5 | B | 168pe« |4 x4 | T (212 | 623
LA LR 3 | 6.0 ‘ 1.76
A7 24x2% | % | 3.D?| 90| A27 6 x6 § (149 | 436
kol okx2l | L [ 41| 119] ¢ |6 x6 w5 |17.2 | 5.06
« | 2kx2k | &% | 50 | 147] « |6 x6 | & [19.6 | 575
Bl Rdx2b | % | b9 LT8Y U6 x0 = |21.9 | 643
1 2% x2% | P75 | 68 | 2001 ¢ |'6 x6 § (242 | 7.1
AL 2 e & |IE | 225 ¢ g xg H %g? ;ﬁ
“ | x L L

A19 3 x3 } |49 | 1.44] « (g x8 é 21.0 | 9.09
: 8 x3 | % | 61| LBl « | g xp T (331 | 9.73
AL RREEAT S A
S |33 | b ed ] 2m ‘ Pl | il
B x3fide | MDA} 0N e wn | L lens e
A2l 34x3 £ [ 72 | 2.00] ¢ ‘ 8 x8 5 [20.6 | 8.68
“ 1 3kxd 3 ‘ 8.5 | 248] “ |8 x8 § (92,7 | 961
“ | 34x3 s | 98 ‘ SBTE S SR e R % |358 [10.53
« |3ix3h| ¥ (101 | 325 « |8 x8 | ¥ |389 |11.44
“ | 34x3 % (124 | 3.82] * | 8 x8 1 [42.0 [12.34
“ | 34x3 § (136 | 308] “ |8 x8 & | 45,0 |13.23
*a ] BEx3d H |148 | 434] ¢ | 8 x8 1§ 481 [14.12
# & | 3hx8%| 3 |160| 469) “ |8 x8 1 51,0 |15.00
a4 | Bkx3 4 /171 | 5.03] “ |8 x8 | 14 |54.0 [15.87
el i 3 x3 1 |18.3 5361 ¢ |8 x8 1} [566.9 [16.73

Standard Angles vary only by % inch. Sections shown on page 15.
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39
WEIGHTS AND DIME
NSIONS OF STANDARD
UNEQUAL I.EGSST ANGLES.
Smt?:; zﬁ%ﬂ‘}"igar&c&dﬂ were adopted as amn:i rd, M
b‘muild.ldang mnstructn‘ n St Manufacturers, ard; May: 21,1010, b
B o aany Dises kel %ase o apecial ek nes and 355%3
Saction | fck. | Weight | _
Dimsnsions, | THCE" eight| Area 3
A B R o L X bt
ber, | l_h | ‘ e Y:E‘Mm_
nches. | Inch. Ponnds.| ber. ) :
TR e v e 1
Lot| 24x2 .| & | 275 8t | Tl
s a2 | 3 B o il B0 B ol B
e | 3152 B | 45 | 131] « ‘ tay Tineres
su 3132 P83 el « |4 31 F 4] | 8%
e R R R R x4 | 3 141 a%
X5 | W |68 | 20| « |4x3 | ¥ |18 | 3%
A3 3 x2 | 45 | vo [§33 | & (18| 350
98 3 x2 ‘is EE T 4x3 | H 148 | 434
v 8 | 1.62 X j
B IREE e 4% ||t | a0
BERE 34 | b | 76 | 232 e ais | ¥l 5%
RS ARRE AR X lae
x25 | & | 95 | 278 Al01 5 x3 | 5 | 82 | 2
A% Six2) | 1 185 | 7|03 28
95 8 p | a9 | 14| © |5 x3 o
RS2y (x| 01 | LT3 « |5x3 | %03 3m
« |3 xg § |72 214 & |5 x8 MR
« | 31%5 % | 83 [ 248 £ |5 x38 il
e ARG E R « |538 | 4 (101 | o0
.t &Ex & (104 | 8.06|° % (5 x38 tk e B
S axu | i0s | 3%k« |53 |4 199 | 584
se | 3ix i (125 | 365" | B x3 139 8%
i x24 | § |134 | 8.4 ] A s
| | .
A‘.‘D'? gixg s | 66 | 193 ‘lﬂlGSI g xg vs | 87 | 2.56
<l 3l 120 sl |52 T 1104 | 3.05
B =g | x| o B R B R d e e 1 2
£ 3x3 | 103 300 ¢ |5 X3l 2 e
o sixs 1yt R R f |12 | 447
o aQ:it:; ¥ [125 | 367 « | 5 xogl ¥ {16.8 | 4.92
Ak O 188 | €00 « |3 x33 | 13 |18.3 5.87
v« | 3iy3 $ (147 | 48[« |5 "3 R
e |3ix 1 (158 | 482[*« | 5 x33 | ¢ 1213 | 6.25
x3 | % 168 | 492 « 5 x84 | § |27 867
il il (b x3 | §f |2 | 709
[ Angles vary onl ; ;
_:‘ mwly B eoniial a.“lf'r;)ggi:-] g;ih Sections shown on page 16.

r I .
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WEIGHTS AND DIMENSIONS OF STANDARD ANGLES.
UNEQUAL LEGS.—CONTINUED.

Sizes not specially marked were adopted as standard, May 21, 1910, by the
Association of American Steel Manufacturers, for bridge, car, ship and general
building construction. Sizes marked * are of special thickness and are not
A. A, S. M. standard,

| . | Weight| Area | | woight| Area
: ions. | Thick- h : Thick- |
s et v | fo | s e pimmeiost | sees | o, | swtion.
L e | Tneh, Pmi&r&;lua * | Tndb } Tnch. | Pounds. | 8q. Tus.
Al05 6 x3 § (117 | 3.42] A107| 6 x4 3 |12.8 | 361
¢ 6 x3 v (1356 | 397 ¢« 6 x4 vy (143 | 4.18
“ 1.8 x8 + |15 | 450 “ | 6 x4 1 (162 | 4.7
= 6 x3 % |171 | 5.03] « 6 x4 s (181 | 531
4 6 x3 & |189 | 556 “ | 6 x4 % 1200 | 5.86
" 6 x3 i (206 | 6.06] “ 6 x4 H (218 | 640
“ |6 x3%| 2 (224 | 656] “ |6 x4 | 2 (236 | 6.94
« |6 x3% | 13 (240 | 708] « |6 x4 |43 [254 | 747
& 6 x3% | £ |27 | 7.65] ¢ 6 x4 ¥ (272 | 7.98
0 6 x3% | 4§ |273 | 8.08|* « 6 x4 15 1289 | 850
Hak 6 x34 | 1 |2389 | 860|* ¢ 6 x4 1 (306 | 9.00
WEIGHTS AND DIMENSIONS OF SPECIAL ANGLES.
EQUAL LEGS.
e f S Thiok- | Weight | Area it | / Thick- | Weight | Ares
Yo VIt | men. | P2 | soton. Kun- Dimeslons. | nem. | B | sooian
" | nches | Inch. |Pounds.(Sq.fns | | Inohes. | Inch. |Pounds.|Sq.Tos.
A3l $x | 3 S| A7| A4l 21x2 3% | 456 | 131
1 dx B| & | B 35| < |ghx2t| ¥ |53 | 15
Awrlt xt | 3| 80| 28 sax2g | 1e | 61 | 478
¥ [ | v | 1.16] 34| A 43| 2x2 5 | 8.39| 1.00
# 1x1 | 1 | 149] 44 : 2ix2 1 | 45 | 131
ASS thxty | § [ 1of sof . |3x3| e | 08| 12
g"i; 1;‘ ;;’z ‘;’g « | 2tx2f | ¥ | 85 | 250
A 40 % ; B2
<lixnd | ¥ 2| sl A% 2SR | RS | R
I%x‘li‘ }% 3.39| 1.00 o 5 x5 ‘} 162 475
= l%xii i‘ 3.99| 117 (" 5 x5 I’E 18.1 5.31
A4l 24x2} | &% | 276 S81] ¢ 5 xb 3 (20,0 | b.86
“ | 23x2F 1| + | 3.62] 1.06] “ 5 x5 | #f |18 | 6.40

Standard Angles vary only by {5 inch, Sections shown on pages 16 and 17,
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WEIGHTS AND DIMENSIONS OF SPECIAL ANGLES.
UNEQUAL LEGS.

. |Thick- | Weight | Area o T .. | 'Thick-] Welght| Ares
’l’:ﬁ_‘ Dimensions. | pess. per ooi.|8@ctiunf 8;:::::\ | Dimensions, T:::: p:rr ot:.'g:uua;f
bee, | Taches, | Tnsh. | Pounde g, inx | ber. | Todies | Toch |Pounds.|Bq.Tan
A129| 3 x2 | % | 3.07| 90| A109) 7 x33 | % [150 | 4.40
« 18 x2 | 3|41 |19 “ |7 x3%| % [17.0 | 5.00
« |3 x2 | & |50]|147] ¢ ‘7 x3% | % [19.4 | 559
« 18 x2 | # |59 |17 = |7 x8%| ¢ (210 | 617
€ |3 x2 | 4| 68| 200) « |7 x3)| 4§ |20 | 675
Lo R e 3 & | |2esl " ;xg; % %ég ;3’1{

A31) 4 x84 | & | 7.7 | 226 °© X 1 . E
¢ |4 x31| 3 | 91 | 267 : 7 x3% | § |28.7 | 842
€ |4 x81 | 7 |10.6 | 3.09 . |7 x33| i3 305 | 897
« z xgi é‘ 1:133 ; ggg I 7T %% 1 (823 | 9.50
" x84 | % [13.3 | 3.90) A112/ 8 x6 | 3 [23.0 | 6.75
¢ |4 x33| % 147 ) 430] "« 8 x§ | & |27 | 7.56
€ |4 x3% | 13 (160 | 488) « |8 xg | § |285 | 8.36
A195| 5 x4 | 3 [11.0 | 323 « |8 x6 | 4 (812 | 915
“ |5 x4 | 4 [128 | 375 « |8 x6 | 3 |338 | 0.94
“« |5 x4 | 4 [145 | 425] « |8 x6 | 13 |365 |10.2
$ b x4 | % |182 | 47 “ | 8 x6 & [89.1 [11.48
« |5 x4 | § |178 | 528] « ‘ 8 x6 | 1§ [417 [1225
€« |5 x4 | 441195 | 572] « |8 x6 | 1 [442 |13.00

WEIGHTS AND DIMENSIONS OF BULB ANGLES.

Secion| i | oo, | Soion. | P g | Bl g, | of B | of B, |y, PE°
(b | D | b |So.lne | s | I | Ins | I | Section
AM75| 4x33| 122 : 850 | 1 3 1§ | 18
A7) 5x21| 102 | 3.00 | 543 | 32 1 1% «
Al77| 6x3 | 118 | 347 | 34 & [ 121 ] 108 | ¢

“ “ 135 | 395 | .39 : W o|qqq | w

@ « 150 | 441 | .43 X “ | 120 | «
A179| 7x3%| 157 | 461 | 43 3 125|110 ¢«

« “ 175 | 518 | .48 & Chetgei|n

“ « 19.1 | 560 | 48 i « | 128 | «
A8t| 8x33| 174 [ 509 | 42 | § | 135|148 | 19

“ “ 193 | 564 | .44 . “ | Q9| w

“ “ 215630 | 50 R O B e
A183| 9x33) 203 | 596 | 44 ¥ | 148 ) 120 | ¢

B « | 296 | 662 | M8 13 “ | 185 | «

« « | 248 | 727 | .52 1 “ | 941 | «
Al85/10x33 | 236 | 691 | 47 Ll 4817440 | =

“ « ") 261 | 7.64 | 51 ) ‘ “« | 146 | @

* « | 285 | 83 | .55 & « | 158 | «
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BEAM TABLES.

Tables of safe loads for beams and channels and spacings of
I-Beams for floors are given with explanatory notes on pages 82
to 117 inclusive.

BEAMS AS GIRDERS.

In some cases two or more beams may be bolted together side by
side to form a girder, in which case cast iron separators with bolts
should be used to hold the various members together. Separators
should be placed at each end of the girder, at points of concen-
trated loading, and for uniform loading should be located at dis-
tances apart not greater than twenty times the width of the small-
est beam flange, in order to laterally support the upper flanges
which are in compression and prevent their failure by buckling.
The separators should preferably fit closely between the beam
flanges so as to unite the beams forming the girder and thereby
cause them to act together in resisting the load. Tables of Stand-
ard and Special Separators are given on pages 54 and 55.

CONNECTION ANGLES.

When beams are coped or fitted together at right angles, con-
nection angles are generally used, standards for which, covering
usual cases, are shown on pages 43, 44 and 45. Explanations and
tables of limiting spans for which these standards may be used are
given on pages 46 and 47. Beams may be fitted together thus with
flush tops or bottoms or in intermediate positions, as required in
cases where the girder or trimmer beam is the larger. In cases
where the girder or trimmer beam is the smaller, special stirrups
or other connections are required.

LIVE LOADS FOR FLOORS.

The following loads per square foot, exclusive of weight of floor
materials, show the range assumed in usual practice:

Dwellings -« oz -2 inass vl 70 Ibs. per sq. ft.

OHCERNDR 25 1. & ol o ool 70 to 100 Ibs. per sq. ft.
Buildings for publicassembly. 120 to 150 lbs. per sq. ft.

Stores, warehouses, etc... . . . 150 to 250 1bs. and upwards per sq. ft.

On page 300 are given in detail the safe loads for which floors
should be designed in accordance with the building laws of
various cities.
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STANDARD CONNECTION ANGLES FOR I-BEAMS AND CHANNELS.

FOR 3"AND 4” POR 5AND 6
BEAMS AND CHANNELS BEAMS AND CHANNELS
a -
3-
" » -
sz POR 7. 8 '0"AND 10 PR

BEAMS AND CHANNELS

o'x {x {'avcLE1{1oNG =" "% 4'x ANGLE-2}"LONG
Thes
-l R
‘."?_._,__.
FOR 12'BEAMS ANDCHANNELS  lie=2}w41l" POR 18"BEAMS AND CHANNELS
Ay ¢'x 4'x 2 aNcLE-5"LONG T,
A ;‘."*: b * K . ’
S % 4t
; JE " . ‘3,; S;,f.r
'Fa' f L ':r':' ! i i
Tle-e-e “le-e-e-e
E T T L e VURPTCOIBTCR T
€% 4x 3 "aNoLE-7Y'L0NG g o' 4'x 3"ancLE10'LONG
glsseee
. 3 ; "
g 1
a‘s'_ L ot | L
e i | ) |
-* i-—-ro—-tl——Q-
1y e-m2inals 2#2,-?-—-1?’
4" 4"x %' anorE-18"L0KG
FOR 20 BEAMS FOR 24"BEAMS
% ~e-0-o-9 ° ﬁ;---o .0 ? ? :
- Cf I —
g O e o o A I R
T e T i
ﬁ' =y -?--totlb-ol-olg
1iesalialiallal ol tisailalaflaliapiafny’
4’z 1'% 2"anoLE15'LoNG 4% 4’k 3"anoLE18"I0NG

lnamoa BOLTSTO BE 2"DIAMETER ALL OPEN HOLES TO BE A DIAMETER
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44 CAMBRIA STEEL.

LOCATION OF CONNECTION ANGLES FOR
BEAMS OF THE SAME OR DIFFERENT
SIZES FRAMING OPPOSITE, BOT-

TOMS OR TOPS FLUSH.

==}
odp---7
O db—rat
o el
1o ¢po—1
4 )
el DEPTH OF BEANS. | *
Inches. = B o D E
;:; OIP:::;.“ Inches, Inches, Inches, Inches, Inches,
3 3 1% 1% 1%
4 3 1% Y 1}
s 4 2 2 i
4 2 3 2
s b 2% _2Y 24
6 4 2 4 2
“ 5 “ “ 3 s
o 6 3 3 3
i 4 4 21 2 1} 1 1
‘“ 6 " “ 2;2 0 0%
“ 6 “ “ 85 o 1
3 v 4 _2Y Y P37
4 24 38 1 1 1
“ 5 “ ‘ 2% 0 0%
“ 6 " ‘“ 8% ol 1
‘“ 7 ‘“ “ 2 Tk 2
i 8 2% 2% ¥
9 b 24 4 2!} 0 0
‘“ 6 “ “ 3}//2 1
“ 7 “ “" 2 S
“ 8 “ “ 3
" 9 34 34 84 s
10 (4] P3%3 3 1
“ 7 “" “" 2% 2
“" 8 “ ‘“ 8 8
“ 9 ‘“ " 4 4
e 10 3% 3% 3%
For cases where D is zero or E is 1” or zero, cut beam back 14", or cope flanges
back 14" to clear rivet head.
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LOCATION OF CONNECTION ANGLES FOR
BEAMS OF THE SAME OR DIFFERENT
SIZES FRAMING OPPOSITE, BOT-
TOMS OR TOPS FLUSH.
 DEPTH 0P BRAXS, e I S
B Lade, D E

ﬁ_ ) Inches, Inches,
12 8 1 8y 2 2
: ol ol sivigdolons [ viE

12 814 81 314 i o
15 8 8% 4y 2y Y% 2!
e 9 “ “‘ 8i; 1% 4

10 o “ ai; 5 1%
“ 12 “ g 39, 1%
“ 15 a3 83 83
18 8 8% | 4% 214 % 2y
“ 9 “ i 3i4 13 3
“ 10 o ) e ai; 3 18
i 13 ppa (1 3% 14 14
(4 i8 IS P ity 5
20 8 a8y 4y 214 Iy 21
“ 9 oA 31 13 Y,
e 10 “ ; 1] 4% %’i 1%
“ 12 sl T | RS 154 114
“ 16 i i Y e 2ig 5% 1%
“ 18 “ i« ai; 214
“ 20 8% 834 a5

8 ay 6% | 2 ¥ 2
i 9 i a 31 1% 3%
s 10 " i 4!«’ 34 1./‘
" 12 “ “ E1 1% 1Y
L] 15 L L 4!.4’ % 1%
o 38 . H pit, 1 20
“ 24 4y o | Fit

me'ﬁiﬁ'eﬁﬁ_&_%" or 3" or B is 3{" or 1}{”, cut beam back 14" or

- cope flanges back )" to clear rivet head.
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STANDARD CONNECTION ANGLES FOR
I-BEAMS AND CHANNELS.

Standard connection angles for all sizes of beams and channels
are shown on page 43. These are of sufficient strength for all usual
connections 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 20 000 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 standard 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 UNI-
FORMLY LOADED TO THEIR FULL CAPACITY,
IN ACCORDANCE WITH TABLES OF SAFE
LOADS, FOR FIBRE STRESS OF 16000 LBS.
PER SQUARE INCH.

swtion | 23 wigns| K25 Mhn! Depth Iwﬁgh! Nink- | sation| PBF* [weighs | M-
‘w—% ;:i.,ss‘;’:_ l\‘lﬂ-lc:fif:t!g:_ Iul-lmlm‘m
DeC. | Inches | | Pest, [ D% |Inches |Ponnds| Feet | DT |Inches |Pounds| Peet
| .
Cb6 3 4011 Cc21| 7 12.25]' 26 1C33| 10 (250 b5
o Wl B - “ 1147 28 | “ 1300 6.2
] I 0 53 “ 117.25) 26 | “ | “ |30 7.0
& “ 119.75) 2.9
C 9| 4 | 52 19
1% | 625 1.5 |C25| 8 |11.25 44 |C41| 12 |205] 54
Sl RN A4 “ 113.75 34 | “ “ 1250 48
i “ 11625/ 3.0 | « “ 130.0] 54
Ci3| 5 | 65|28 ¢ “ 11875 33 | “ [ “ |350] 6.0
N 190 1" “ 12125 36| “ | * [40.0( 6.6
Bl * [315 |25
CR0| 9 [13.25 b4
Ci7) 6 | 8039 “ “ 115.00( 4.6 [CH3| 15 |33.0 | 7.4
. “ 1105|130 ¢ i 20.00[ 411 ¢ “ 1850 7.1
“ “ (130|356 | 4 200 471 % | “ |400/ 7.0
" “ 155 | 3.9 & “ 145075
C33| 10 {150 | 66 | * | “ 1500/ 81
c2n| 7 | 975 34| “ 1200 49| * | * [b660| 87
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MINIMUM SPANS OF I-BEAMS FOR WHICH STAND-
ARD CONNECTION ANGLES MAY BE SAFELY
USED WITH I-BEAMS UNIFORMLY LOADED
TO THEIR FULL CAPACITY, IN ACCORDANCE
WITH TABLES OF SAFE LOADS, FOR FIBRE
STRESS OF 16 000 L.LBS. PER SQUARE INCH.

P v -
Dopth |Weight| M2 Depth !w\ﬂghl. e | Dopth | Weight | 02F
Mﬂl mum -seci‘ mum Baction |
of L R ml of per | Safs OII| of P o
Num- | Boam, | Foot. Span. Fum- | Beam, | Foot. Span, Num- | Baam, | Fuat, Span.
ber. | o - ~ = e —— __l | ber. |
| | |
Inchm:!‘mmls,t Feet Inahe&!?ounds.l Fost, !lnchu.;Puu.ndl. Feet.
———————— —=
B b5 3 bo | 1.7 |B 33| 10 |25.0] 9.8 |B113] 15 ] 95.0| 17.5
- 4 65| 1R L& « 13001 81] * % 1100.0] 18.1
|« |meftz] « |« o] 83 \ |
B9 4 75|28 b B el
i 5 g6 | 22 IB 411 12 (15| 73] « w1 55.[] 11.3
- o g5 | 201 ¢ 180l TE & TU'-ﬂl 12'4
L #1106 22| ¢ “ 140.0] 82 s
B18 5 | 975 44 ol s0lB 20 | 650 139
w'l @ ol g3 [PA% P 1AM SR 1NT) W | 70l 125
# “ 11475 3.7 : & | 50,0 %gg r ] ?5.D| 12.8
“ | 660 ¥
Bl % (22 s B121] 20 | 80.0 148
% « |1795 53 B 53| 15 [42.0|102] * # 85.0) 15.2
HHEHEE
“w i k [ “w |0 %
RN T (10049 « | « |ss0f108] « | « [1000] 167
« | « (2000 36| “ | ¢ [600[108
9 i
B% 8 [18.00/ 6.2 Bni‘[l‘él 1“5 60.0 | 12.3 B.,B‘ 2“4 ggg }gz
“ ] ¢ (2025 81| o | o [S80112B) | o« | ggql 171
|6 (BDA8)L| C T iee] ¢ | ¢ |50 168
il g ECR IO E 0t gl el R
B29l 9 (210 | 7.7
g “ 1250 | 6.2 |B113| 15 | 80.0| 15.9 |[B 127 105.0| 20.2
~ S o BB L “ 185.0)164] ¢ “ 1110,0| 20.8
5 M LR S R “ 1900)17.0] « “ 1115.0/ 21.3
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CAMBRIA STEEL.

STANDARD SPACING OF RIVET AND BOLT HOLES
THROUGH FLANGES AND CONNECTION ANGLES

OF I-BEAMS,

AND TANGENT DISTANCES BE-
TWEEN FILLETS MEASURED ALONG THE WEB.
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ol SR
“ | 5B.O |
L | GOUOi"
15| 600 3
“ | 85'0"'
" | r?o_0|u
ok f
“ | 800 |
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STANDARD SPACING OF RIVET AND BOLT HOLES
IN FLANGES AND CONNECTION ANGLES OF
CHANNELS, AND TANGENT DISTANCES BE-
TWEEN FILLETS MEASURED ALONG THE WEB.

= 1 3 |
Dapth Depth | |
of | Weight. | m ] q| T of | Weight | m ] q| T
Channel Channel
Inches, |Lbs.perPt,| Inches.| Inches.| In, | Inches. | Inches. Lbaparft!llum. Inches.| In. | Inches,
8 |40 | # |48 ¥ 1| 8 21.25'1{; B | H| 6%
“ | 5O 4% | -
a &0 i 4/§ f’ “ |
P88 bf| )
& | B3B( % (4% || - 2000 1 4ﬁ %l v
i 7_25 i 4“’ ‘5‘_ i 25-00 1/4 5% *’l‘
B |85 |1 |44k % |8%| 10 (1650 |14 |4% |%&| 8
“ | 90 |1x 4ﬁ ¥ oo | u|200 10 | &3 7| B
115 4 « 380 | 155 | B |sg| «
188 (38| Y
8 | 80 |14 |4H 43 X
: 108 | x4l L
165 | 1% |64 | “| | 12 (208 | 1% | 4§ [#5| oH
| “ (250 | 1% | 4% ||
95| 14 | 4 5 « 899 g% g% B«
“ | 1295 14 4ﬂ % W w383 2% | Y% i?- s
“« |14775 1y alf [ F| w
« 1978 16 8% |« | «
: 15 |83.0 | 1% | 4 | §# |12%
“ 1850 | 14| 4tk ||
AR I et A
« |j@op| 135 |k [ « | « 500 |2% | 5% “
: 13.75.1& 5 “ « 1890 |34 | BE %] «




50 CAMBRIA STEEL.
MAXIMUM SIZE OF RIVETS IN FLANGES
OF BEAMS AND CHANNELS.
I-BEAMS. CHANNELS
| 3 ¥ e XAy
Depth | Diameter | Depth Dismeter | Dapth Diameter
of Weight, of af | Weight. | of of Weight, of
Beam. Rivets. | Beam. | | Rivets. | Channel, Rivets
Inches. ith. per !‘LI Inch. | Inches. %Lb:.pe:hl Inch. | Inches. |Lbs, per Ft.| Inch.
g | 5s0| % | 15 | 420 % 3 | 400 |
4 7.60 ] 15 | 600 * 4 5256 14
b 9.75 d 16 | BO.O| 5 68.560 £
6 12.26 | 18 | b6.O| * 6 8.00 55
7 1600 | * 20 | 65.0| 2 9.75 o
8 18.00 | % 20 80.0| * 8 11.26 3
2 | 21.00 £ 24 | 80.0| ] 13.256 i
10 | 25.00 5 24 |1060| *“ 10 15.00 e
12 | 31.50 £ | | 12 20.560 9
12 | 40.00 Ie 156 33.00 L
STANDARD SPACING OF RIVET AND BOLT
HOLES IN ANGLES, WITH MAXIMUM
SIZE OF RIVETS TO BE USED.
ANGLES
.- T | 190
Len | Diam. I Diam, | Length | Diam.
of m of u | m of of m n o of
Leg. Rivet. | Leg. | Rivet. | Log. Rivet.
| I | L [ L=
b | .
Ins. : Ins. | Ins. | Ins. | Ins | Ins. | Ins. | Ins. | Ins ‘ Ins. | Ins.
u ¥ le 1! % [« [86[...l... | 3
iy g @ | 2y | 1 | ¥ || 13 |fel
14 5 124 | 1 | © 5 3 25 | el
1 % | v 23 | 13 ol 6 8l | 21 | Rl | ¢
1! o 8 1% | I3 ol L i 3 | 1
13 1 1 | % 18418 i 8 44 |3 L 15
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! CAMBERIA QTIEL. 51

BEARING PLATES FOR SHAPES USED AS
BEAM

Shapes used as beams resting on masonry walls or piers will' generally require
bearing plates of steel or their equivalents, set in or upon the masonry to prop-
erly distribute the load thereon with due regard to the allowable safe pressures

the class of stonework or brickwork in question.

A table of bearing Flau:s iz given on page 53, which gives the bearing values
in p l for plates of various sizes based on the safe unit pressure allowable for

classes of masonry. As the strength of masonry varies largely accord-

to the qualities of the material used, the workmuanship and age, it is impossi- |
ble to give absolute figures for safe unit pressures for all classes of work, but the
values given on page 52 are believed to fairly represent these for the usual kinds
of ordinary architectural masonry. The strength of ordinary masonry generally

ui{:m the crushing value of the mortar or cement used and does not

bear any hxed relation to the ultimate strength of the brick or stone entering

into the construction. i

The table of bearing plates gives the bearing values of various sizes of plates
when used with different classes of masonry, but the thickness of the plate
ghould be computed for each case.

For a plate of given length and breadth the thickness depenﬂn upon the
allowahle load ntru.mt stress, and the width of the flange of the beam or

The thickness may be determined by the following formula

R
t=.866(1—b) \’ o'l
't = thickness of plate in inches.
-1 -lmmhof plaptemin:chﬂ in a direction perpendicular to the axis of the
beam or channel.
b = width of flunge of beam or channel in inches.
i reaction at point of support in pounds,
..g‘or uniformly distributed loads, R = nne-hall' of the load given in Tables of Safe
i Loads, pages 88 to 105 inclusive.
I "-4- = allowable stress in g:uuds per square inch on extreme fibre of plate.
= width of pl.ute ln the direction of the axis of the beam or channel; 4, e.,
bearing on wall in inches.
If p= 16 000 lbs. for steel we have

P W —

W’hl.ti!thepmpu‘mnf steel bearing plate to be used in a wall of brick laid

-“jn t mortar to support the end of a 10-inch standard 1- . weighing 40

"pounds per foot, of 10 foot span, subjected to its safe load um[ormlydmnbul.ed?
On page 91 in the Table of Safe Loads Uniformly Distributed for Cambria

1 Bﬂmg, the total load is found to be 33 850 pounds, and half of this, or 16 925

i , will be the reaction at each end.

~ On referring to the Table of Bearing Plates, on page 53, t Proper size for
load on the class of masonry in question is found to be 6" The

h of flange of a 10-inch 40 Ib. standard beam is 5.10 inches.

bstituting these values in the formula for thickness gives

t = 00685 (10 — 5.10) \JI 16'] "f5 - 562

1 mmt commercial size above this is # inch, which is the thickness

);.!nte would suit the location better it may be seen from the table
x 8 will give the necessary bearing value and the thickness of

ull:l:mr
a plate 8
, would be

tﬂm-)(!i—ul()]‘\fl!u—g-z-a— 323

and the nearest commercial size above this is 34"/, which is the thickness required.




B2 CAMBRIA STEEL.
STANDARD
BEARINGS AND BEARING PLATES.
Biza Bearing Plate.
of Beams and Bearing.

Channels. Dimensions, Area,
Inches. Inches, ‘ Inches. 5q. Inches.
3 6 6x 6xi 36
4 6 6x 6x1 36
b ] 6x 6xi 36
6 6 6x 6x1i 36
7 8 8x 8x1} 64
8 8 8x 8x1} 64
9 8 8x 8x} 64
10 12 12x12x} 144
12 12 12x12x% 144
15 12 12x16x} 180
18 15 16x16x{ 225
20 15 16x18x1 270
24 15 15x18x1 270

SAFE BEARING VALUES OF WALL PLATES
FOR VARIOUS STYLES OF MASONRY.

Pounds

Material. B i B o

|

Rubble Masonry in Cement Mortar. . ... | 250
Brickwork el M Y | 300
First Class Sandstone (Dimension Stone) . . 400
sl b ¥ Tl e i i el 500
e R et 600
Portland Cement Concrete 1:2:4...... | 600
o “ MY Rl vnm | 500




CAMBRIA STEEL.

53

BEARING PLATES FOR I-BEAMS AND CHANNELS.

Bearing Size
on of
Wall Plate.
=5 e s T
4 4x 4
4 4x 6
4 4x 8
6 6x 6
6 6x 8
6 6x10
8 8x 8
8 8x10
8 8x12
10 | 10x10
10 [ 10x12
10 | 10x14
12 | 12x12
12 | 12x14
12 | 12x16
12 | 12x18
14 [ 14x14
14 | 14x16
14 | 14x18
14 | 14x20
16 | 16x16
16 | 16 x18
16 | 16 x20
16 | 16x22
18 | 18x18
18 | 18x20
18 | 18x22
18 | 18x
20 | 20x20
20 | 20x22
20 | 20x24
20 | 20x26

Safe Bearing Value of Plate in 1000 Pounds.

Brick

Rubble | Sand- | Lims- .| Ooncrete,
in Sement) i Oement| gioms, | sioms, | Granite T | T
250 Ibs, | 800 1bs. | 400 Ihs, | 500 Tbs. | 600 Tbs. | 600 Tbs, | 500 Tbs.
per 5q. in.| per 8q. in.| per sq. in.| per sq.in. per sq.in. per sq.in.| per sq. in.
40| 48| 64| 80| 96| 96| 8o
60| 72| 96| 12.0| 144 | 144 120
80| 96| 128 | 16.0 | 192 | 19.2 | 16.0
90| 108 | 144 | 18.0 | 21.6 | 21.6 | 18.0
20| 144 192 | 240 288 | 288 | 24.0
15.0 | 18.0 | 240 | 30.0 | 36.0 | 36.0 | 30.0
16,0 | 19.2 | 256 | 32.0 | 88.4 | 384 | 320
200 | 240 | 320 | 40.0 | 48.0 | 48.0 | 40.0
240 | 288 | 384 | 48.0 | 576 | b57.6 | 48.0
25.0 | 30.0 | 40.0 | 50.0 | 60.0 | 60.0 | 50.0
30.0 | 36.0 | 48.0 | 60.0 | 72.0| 72.0 | 60.0
35.0 | 42.0| 56.0 | 70.0| 840 | 84.0 | 70.0
36.0 | 432 | 57.6 | T2.0| 864 | 8.4 | TR0
420 | 504 | 672 | 84.0 | 1008 | 100.8 | 84.0
480 | 57.6| 76.8 | 96.0| 11562 | 1152 | 96.0
540 | 648 | 86.4 | 108.0 | 129.6 | 129.6 | 108.0
490 | 588 | 784 | 98.0 | 1176 | 1176 | 98.0
56.0 | 67.2 | B89.6 | 112.0 | 1344 | 1344 | 112.0
63.0 | 75.6 | 100.8 | 126.0 | 151.2 | 151.2 | 126.0
700 | 84,0 | 112.0 | 140.0 | 168.0 | 168.0 | 140.0
64.0 | 76.8 | 102.4 | 128.0 | 153.6 | 153.6 | 128.0
720 | 864 | 1152 | 144.0 | 172.8 | 172.8 | 144.0
80.0 | 96.0 | 127.0 | 160.0 | 192.0 | 192.0 | 160.0
88.0 | 105.6 | 139.8 | 176.0 | 211.2 | R11.2 | 176.0
81.0 | 97.2 | 120.6 | 162.0 | 194.4 | 1944 | 162.0
90.0 | 108.0 | 144.0 | 180.0 | 216.0 | 216.0 | 180.0
99.0 | 118.8 | 1584 ‘ 198.0 | 237.6 | 237.6 | 198.0
108.0 | 129.6 | 172.8 | 216.0 | 259.2 | 2569.2 | 216.0
100.0 | 120.0 | 160.0 | 200.0 | 240.0 | 240.0 | 200.0
110.0 | 132.0 | 176.0 | 220.0 | 264.0 | 264.0 | 220.0
120.0 | 144.0 | 192.0 | 240.0 | 288,0 | 288.0 | 240.0
130.0 | 156.0 | 208.0 | 260.0 | 312.0 | 312.0 | 260.0

Safe Bearing Value of Plate = Area of Plate (in square inches) X Allowable
Value (per square inch) on the Masonry,




54 CAMBRIA STEEL.

STANDARD CAST IRON SEPARATORS FOR I-BEAMS.

&
T @ i i
¢ | e
@ e
’ y g
S : S
P Anmme =
iBesmatl A hsionstien | (1B Rale
Out to Out k] L1 | 52
2 | Weight! f pranges el g B34 %3 Weight f‘fg
Section | 2 ter of | - s23| £ (3% nfBultsB'E‘a
per | of Beams. | Beams.| & Weight == 85 EE
w55 § (8 wd [T
a1 e v o B -+ o ol L
b, | d A | B ‘ t _§'§ cle "m =§§
Tos, [Pounds| Tnchts. jm&ﬁtp@@; | . |1n; Ins.-i?ma: Pousd.
_ SEPARATORS WITH ONE BOLT.
B 5| 3| bb| b | 3 3110 | A7 3 4 95 | .123
B 0| 4] 75| b 8 | * |18 | 26]" 431101 *
B 13| 5| 9.75 6 8% | & 118 86 4i 1.04| *
B 17| 61225 74 | 4 " 0 [ 1 (L e bRl141] ©
B 21| 71160 ] ¥ 4 | “[38 | 66| bl 1.14) ¢
B 25| 8/180| 8 4 | *“ |38 | 72| ¢ 531117 ] ¢
B 29| 91210| 9% | “|-5.0.] 786 * 6311.23] ¢
B 33|10)125.0 | 9¢ b | “ |70 | 98] ¢ 64|1.26] ¢
B 41112315 | 10 b | “ |75 |1.14 T RER 2
B105| 12400 | 11 6 S e O o W R 731138 ¢
Lt SEPARA'EORS WITH TWO BOLT]E'E.____ L4
B 41|12 (315 | 10 52 | 4| 78120 3| 637 |2.64).246
B105|12|40.0 | 11 6 Ll e ) i WG i o e
53] 15|42.0 | 11 6} | “ 115|150 % |7 |73]|282 | ¢
B109|15]60.0 | 123 6 | 4 | 115|160 |- % | “ |82 |29 ] *
B 113 15|80.0 | 13 i 0 1 6 7 S R 0 5 s
B 65|18 |556.0 | 124 64 | § 165|228 % |9 |BL|295] #
B 73/20|65.0 | 13 7 “1175(2.60( % 110 |84 |3.01| “
B121|20(80.0 | 14 4| #1756 (2860 « |« [9:)319( ¢
B 89)24|80.0 | 143 T8 || 285|825 | ¢ |42 1921 8.19 [ %
B 127 | 24 |105.0| 16 8% | % |25 32| “|“[94]B26| ¢

Lengths and weights of separator bolts in above table are for girders composed
of two beams of minimum section as shown. Lengthsof bolts for intermediate
and maximum sizes of beams may be obtained by adding twice the increase of
web thickness to the lengths given.




CAMBRIA STEEL, 55
SPECIAL CAST IRON SEPARATORS FOR I-BEAMS.
lout o 0ut b g ] |& 4yl =
f—"""‘"’w% £ | jéi lsigl % ww;‘ggé
i por | atDocms. | B gv&p;f{ ilé-} ‘M";"i’
h’-—-m _| | YIS 8 'Dg's_n:__lﬂ .EE_
| a ln‘n t g'ﬂ c|= "“‘gg
fon.[Pounda| Tnchs, | Cnche.| T, Pounds, Pouads.| Tn. | Tns. | Ins. Founds. Pound
. SEPARATORS WITH ONE BOLT.
B b| 3| 55| 58 |8 |3 1.1] .29 i 4 | 95].123
B 9| 4| 75| b 8% | “| 18] 38 441.01]
B 13| 5| 9.765| 6% | 8% |« | 20| 49« 4111.04| ¢
B 17| 6[122| 7% | 4 |4 | 33| .78 f‘l bi[1.41| «
B 21| 7[160| 7 4 | “| 39| 92|« bil1.14] ¢
B 25| 8[180( 8 4 | “| 47(206] «| (53[117| “
B 29| 91210 9% |5 [« | 59[120)« | [6})128] «
B 93/10(250 | 9f |52 |« | 68|133]« 651126 «
| B 4112|815 10 53 [ “| 88161 “ T b R
B105|12 40.0 | 11 6 |'* 8.9(1: " |78 [1.38( «
| A e fhecocrp LR
__ SEPARATORS WITH TWO BOLTS. i
B 41]12(315 | 10 52 | 1| 05161 ] 3| 637 [2.64] 246
B105(12(40.0 | 113 [ 6 [ % | 95| 158 % | «'|74|2.76| ¢
B 53|15 42.0 | 11 6} | (125202 ¢ (7 |73|282] ¢
B 109 15| 60.0 | 12 63 | “ | 18,0107 4|« [8%|285) #
B113|15(80.0 | 13 LS [ASSIL0 [ L [ k8l &
B 6518|560 | 12 62 | § /198|241 |9 |8}]|2.95( ¢
B 73/20/65.0 | 13 7 [“|229(387|“ [10 |8%8.01[ «
B 121]20/80.0 | 14 71 | | 246334 % | % |9k|819] *©
B 80[24(80.0 | 14 72 |« 1803407 % |12 |93[3.19] ©
| B 12724 105.0| 16§ | 85 |« [325)|4.07| « | “ |9h[326| “
oo et o i i se shawn. Lengthe o bols o iteomesiate
‘and maximum sizes of beams may be obtained by adding twice the increase of
| web thickness to the lengths given.

E 8



1) CAMBRIA STEEL.

FIREPROOF CONSTRUCTION.

Buildings of fireprool construction consist essentially of a steel
frame or skeleton to support the floors, and in the case of high
buildings, the outside walls also are carried by the steel framing.
All parts of the steel work are enclosed and protected by some
fire-resisting material, which should be of such quality and
arrangement as not to disintegrate or fall away when heated to
high temperatures and at the same time exposed to a stream of cold
water. The fireproofing for the floors, in addition to its ability to
afford a fireproof protection to the steel beams, must be capable of
supporting the load and distributing it to the floor beams, which
in turn transmit it to the columns and thence to the foundations.

One of the earlier forms of floors consists of brick arches built
between and supported by the bottom flanges and lower portions
of the web of iron or steel [-Beams, but this style has considerable
dead weight and, as ordinarily constructed, does not provide fire-
proof protection for the bottom 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 concrete filling is placed,
and this also, as ordinarily constructed, does not provide protec-
tion for the bottom flanges of the beams, besides, it is quite heavy.

A 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 depths to suit
different loads and the sizes of the I-Beams supporting them. In
the hollow tile system, the blocks may also be of porous terra-
cotta which is lighter than hard clay. "=

Various other systems of fireproofing are now in use, the most
usual forms of which consist of cement, concrete or other material
used alone or deposited or arranged about a strengthening or sup-
porting framework of steel shapes, bars, rods, wire, wire-cloth, etc.

Column or girder fireproofing may be accomplished by the use of
hard clay or porous terra-cotta blocks shaped to fit and enclose the
steel work, or the steel may be wrapped with wire, wire-cloth,
metal lath, etc., and a concrete or plastered coating applied to it.

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

The dead weights of fireproof floors vary between wide limits
dependent upon the system employed, the load to be carried and
the distance between the supporting beams.




CAMBRIA SBTEEL. b7
WEIGHTS OF HOLLOW TILE FLOOR ARCHES
AND FIREPROOF MATERIALS.
END CONSTRUCTION, FLAT ARCH.
Width of Spa.n_-hstwwn Beams. J_Jui_ni of Arch. gl _V_hlg‘hGur Square !'onL
5 feet to 6 feet 8 inches. 27 pounds.
6 L FT 29 K
7 “ 8 “ 10 “ 33 [
B “ g “ I' 4 12 “ 88 “
HOLLOW BRICE FOR FLAT ARCHES.
(SipE CONSTRUCTION.)
Wiith of Span between Beams, | DepthofAreh. | Weight per Square Foot,
8 feet 6 inches to 4 feet 0 inches.| 6 inches. 27 pounds.
4 “ 0 “ 4 i“ B @ “ 29 “
4 “w 6 “ 5 “ 0 “w 8 “ 32 “
5 “w ﬁ “ 6 (] 0 “w 9 “w 36 @
6 I3 0 “ 6 “ 6 W 10 “ 39 “w
s o ﬁ & 7 1‘-_0 “w _1_2. “w 44 “
PARTITIONS.
|" Thick | Weight per Square Fool.
|
H“EOW Brick (Clay) Parti‘tions. 2 inches. 11 pouili‘lds.
el st B
o (3 [ [ 5 [ 19 [
@ @ [ [ 6 “ m “
“ “w “@ “w B “ 2‘? “w
Porous Terra-Cotta Partitions. SiELE 16am
a &« & & 4 “ 19 “
“ [ @ “ 5 i 22 (13
“ [ “w [ B “ 23 “
“ @ “ y: “ i 8 “ 33 “
FURRING, ROOFING AND CEILING.
Thickness. Weight per Squara Foct.
Porous Terra Cotta Furring. 2 inches. 8 pounds.
W g Rooﬁng g 12
13 “ i 3 “ 14 “@
o i i [ 4 u 18 [
e a Ceiling. et 1 E
“ i “ 3 w 14 [
@ “ “ “ 4 a 18 “

f-inch Segmental Arches, 264 pounds per square foot.
i [ i“ 32 i i “ €

2_“

Porous Terra-Cotta Partition, 8 pounds per square foot.

8" x 81" x 21" Hollow Brick, 3000 1bs. per 1000.




58 CAMBRIA STEEL.

TABLES OF SAFE LOADS—TERRA COTTA FLOOR
ARCHES.

The Table of Safe Loads for Flat Arches, page 59, is applicable
to all shapes of blocks. The areas given are obtained by passing
a plane through the blocks at right angles to all the webs and
are the areas for 1-foot width of arch. Generally speaking, end
construction blocks of various shapes, but of the same depth
and cross sectional area, have equal strength. The weight of
the arch has not been deducted in Table of Safe Loads for Flat
Arches. Therefore, this and other dead loads must be deducted
to obtain the net safe live load for any arch and span.

ExamMpLE.—What load will an 8-inch arch carry (using a
Factor of Safety of 5), for a span of 5 feet 6 inches, the blocks
ha\;ling a sectional area parallel to the beams, of 44.25 square
inches?

Area of 8-inch block in Table = 37 sq. ins.

44.25 + 37 = 1.19, Ratio of Actual Area to Tabular Area.

Safe Load in Table = 228, X 1.19 = 271 pounds = Safe
Load for Actual Area.

Weight of Arch = 44.25 X 12 = 531 cu. in. X .06 = 32
Ibs. per sq. ft.

271 — 32 = 239 lbs. = Safe Load in lbs. per sq. ft. for
SoFepf 7.

271 X7 + 5 =379, — 32 = 347 lbs., Safe Load for S. F. of 5.

Tables of Safe Loads for Segmental Arches in spans up to 10
feet are given on pages 60 and 61. The areas of the blocks for
which the safe loads are given are the areas per foot of arch
parallel with beams. The weight of the arch blocks has been
deducted in the Table, so that only the dead load of concrete
fill, plastering, etc., must be deducted to obtain net live load.

Segmental arch construction is cheaper than flat arch con-
struction, and is the stronger of the two. Where for any reason
a flat arch is not deemed necessary, this is an admirable floor
construction to use.

Even with this type of construction, the flat ceiling may be
secured by suspending a metal lath ceiling below the arch from
the bottom of the beams. To do this, however, adds so much
to the cost that it is generally cheaper to use the Flat Arch.

Segmental Arches can also be built with a raised skew. This
flattens the arch and reduces the amount and consequently the
expense of the cinder concrete fill, but it also reduces the strength
of the arch.

In Segmental Arches, the thrust on the beams (particularly
at the bottom of beams) is very great, and where there is any
doubt of the beams’ sustaining the thrust, it is desirable to use
steel tie rods., These tie rods may be ﬁreproofed or left unpro-
tected, the best practice being to protect them.




CAMBRIA STEEL. 59

SAFE LOADS FOR FLAT FLOOR ARCHES
OF SEMI-POROUS TERRA COTTA.

As given by manufacturers of this material.
Safety Factor 7.

u.um_ 3 I|__B.ius,

_— >
7 ins, | Sius.l 9 ins,

10 ins, ! 12 ins, ‘ 15 ins.

T | Square Inches.

81 | 8a | 87 | 40 | 48 | 40 | &8

SPANS. Pounds per Square Foot.

[ [ 1 I
1F. 6In. 1928 I 2468 3069 3733 | 4459 ‘ 6097 | 9022

=80 | 1086 | 1388 1726 | 2100 | 2508 | 3430 5075
D B 694 | 888 1104 1344 | 1606 | 2195 | 3248
8.0 482 | 617 : 767 | 933 | 1114 | 1524 | 225656
8“3 | 410 | b2b| 650 | 795 | 950 | 1299 | 1922
P Sk 854 453 | 563 | 685 | 819 | 1120 | 16567
8.9 808 | 394 491 | 597 | 713 975 | 1443
40" 271 | 8a7| 431| 525 | 627 857 | 1268
S sha 2 307 | 382 | 465 | bb65 769 | 1124
ARG 214 | 274 | 841 | 414| 495 677 | 1002
49" 192 | 246 306 | 372 444 608 | 900
Bty ' 178 | 222 | 276 | 338 | 401 548 812
i e 167 | 201 | 250 | 864 | 497 736
e 143 | 183 | 228 | 277 | 331 453 871
Lk e 131 | 168 | 208 | 264 | 303 415 614
| s 120 | 154 | 191 | 233 | 278 381 563
a3 111 | & 176 | 215 | 256 851 519
L 131 | 183 | 188 | 237 | 824 | 480
G210 ! 121 | 151 | 184 | 220 | 301 b
e ke | | 113| 140| 171 | 204 ( 280 | 414
L | 122 | 149 | 178 | 243 260
it 0 107 | 131, 166 | 214 | 317
86" 116 | 138 180 | 281
920" 1083 | 1238 169 250
PiLye ¢ 111 162 | 226
10 “0 " 100 187 | 203
30 8 124 184
1o SET T 113 1687
326" 1038 1563
180 95 141

Above Safe Loads include weight of arch blocks and other dead load. Aver-
age weight of arch blocks (Ibs. per sq. ft. of arch) = Sectional Area X 12 X .06,




60 CAMBRIA STEEL,

SAFE LOADS FOR TERRA COTTA SEGMENTAL
FLOOR ARCHES.

As given by manufacturers of this material.
Weight of Arch Blocks not included.
Factor of Safety 7.

ARCHES, 4 | 6is | 8im | 10
Square Inches.
AREAS, g
86, “[aasst ol uas N
SPANS. RISE.
_ Pounds per Square Foot.
Pt.-ins, Inches,
% 702 902 | 1078 1178
1 920 148 1414 1545
40 1% 1155 485 1774 1939
134 1353 740 2079 2272
1% 1545 986 | 2373 2593
2 1736 2233 2667 2916
3 616 792 946 1
1 812 1247 1363
46 14 1020 813 1568 1718
i 119 539 1838
13 1881 795 2121 2318
2 1536 1975 2850 2578
3 551 709 847 926
1 " 951 1143 2
5-0 14 9 172 1 1630
134 1072 79 1647 1800
134 1238 592 1902 2078
2 1879 1773 2118 23156
3 499 641 | 786 837
1 672 864 1032 1128
56 1% 826 062 1269 1387
1 5 984 266 1512 1652
13% 1119 139 1719 1879
2 1258 1619 1933 2118
% 455 585 699 764
1 612 788 941 1028
6-0 1% 753 969 1157 1265
1ig 11564 1379 1807
15 1022 1815 1570 1716
2 1148 1476 1763 1927
3¢ 428 551 658 719
1 562 24 864 944
6-6 1% 701 902 1077 1177
1ig 823 1058 12 1382
13 947 1218 1455 1590
2 1055 1358 1622 1772
3% 94 508 608 862
7-0 1 520 873
1K 648 834 996 1089




CAMBERIA STEEL, 61

SAFE LOADS FOR TERRA COTTA SEGMENTAL
FLOOR ARCHES.

As given by manufacturers of this material.
Weight of Arch Blocks not included.
Factor of Safety 7.

AROHNS, | 4w | @im | B8l | 10im
Square Inches.
ks g gl s R BN v ) 0
=l (Rl Y
SPANS. RISE. |
| Pounds uare Foot.
M-ins | Inches | el
134 w62 | 981 u7n | 1280
7-0 1% 876 1127 | 1346 1471
2 983 1264 1510 1650
i 366 471 563 615
1 482 i el 7Y 0
7-6 14 602 774 92 1011
1 :2 7156 920 1 20
1 815 1049 1268 1
2 915 1178 14056 1536
i 841. 439 525 573
1 457 588 703 768
8-0 1% 562 724 864 944
1 668 859 1026 1122
135 767 087 79 1288
2 854 1099 1812 1434
¥ | 819 411 491 536
1 428 551 6568 719
8-6 1y 527 678 | 810 885
144 626 806 963 1052
1% 719 926 1108 1208
2 7 1037 1239 1354
1 800 386 461 504
1 403 518 | 619 677
8-0 14 501 645 770 842
1 590 758 206 990
1% 677 871 1041 1137
2 759 977 1167 1276
X% 283 364 435 475
15 (v 8RO 489 584 638
9-6 14 472 608 726 793
134 ‘ 561 721 862 942
13 639 828 983 1074
2 717 923 1102 1204
¥ | 287 344 411 449
1 359 462 562 603
10-0 1 ;2 447 576 688 75
1 531 683 816 305
13 610 | 784 937 1
2 683 | 879 | 1060 1147
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TESTS OF FLOOR ARCHES.

Reports of tests of various forms of floor arches may be found
in the American Architect, March, 1891, and in the Engineering
Record for September and October, 1897.

A paper on this subject, entitled ‘‘ Tests of Fire-proof Flooring
Material,” was published in the Transactions of the American
Society of Civil Engineers, with discussions, in Vols. xxxiv and
xxxv, dated 1895 and 1896.

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

BREAKING LOAD OF HOLLOW TILE ARCHES.

Toad | Total Hori- BLOCES.

n?lth Rise. (Span.|Length. 50“(‘11 per n‘“'t:l ;;:u‘:lt e 15T Cha.r?Mr m':;-m

of = S Joints,
Ins | Ins. |Ins | Ins. | Lbs. | Lbs. | Lbs. | Arch. |
6. | 3.5 |60|48. 13750 688 29474 7369| E | Hard | Dis. | Port.
7.50 5. |46 |11.5 | 9000| 2452 {10367 10818| “ % bl 2
7.5 b, |60]35.2 |11250 33750/11505, « ¢ Cen. | Port.
7.5 5. |60]36.5 |13000 39000(12822| “ | Porous | ¢ ol
8. | 7. |60]38.25/14500 31071| 9747| « L ¥ it
8. | 7. |60]38.25/15750 33750(10588| “ | Hard | “ ”
12. [10. | 60 |41. [16400 24600 7200 < & &
12. | 8.75 60 |10. | 3100 5314| 6377| ¢ & L NIME
12. 1 9. |60 (10. | 5000 8333(10000| “ « # “
12. | 9. | 60|10, |15100| 3630 [12583/15100 “ ¥ Dis. -
12. | 9.5 |60|10. | 2500 3947| 4736 “ % Ceniilizi o
8. | 5.5 |46 |11.5 | 2500/ 681 | 2614| 2727| S " Dis. | N.M.
8. | 5 |45(11.5 | 1300 362 | 1463! 1526| “ . ¢ “
8. | 6. | 60|36, [10000 25000) 8333 « « Cen. | Port.
8. | 5. |[60(36. | 5700, 380| 8550, 2850, « “ Dis. @
8. | 5. [60]12. | 3500{ 700| 5250/ 5250 “ “ “ 1N.M.
8. | 5.5 | 6012, |10000| 2000 {13636/13636 “ - o ot
8. | 55 60|12, | 2500 6818| 6818| « . Cen. &
8. | 5.5 | 60|24, | 9950 995 (13568 6784| « & Dis. =
8. | 5.5 6024, | 2500 6818| 3209 “ * Cen. &
10. | 7.5 | 60 [36. [13500] 900 [13500 4500 “ « Dis. | Port.
10. | 8. | 60[37. [14500/ 940 [13594] 4408| “ % % EbSnsna

Note.—In the above table the following abbreviations are used: “E,”
End Construction; ““S,"” Side Construction; ‘‘Hard,” Hard Clay; ‘Porous,"
Porous Terra-Cotta; ‘‘Dis.,”” Distributed Load; “Cen.,”” Concentrated Load
at Center; ‘“Port.,”” Portland Cement, and ‘“N. M.,"” No Mortar.

The Loads per Sq. Foot in the above table were obtained in all cases by
dividing the Total Load by the superficial area of the arch in square feet,
The Horizontal Thrust for Distributed and Central Loads was obtained
by formulz similar to those given therefor on the following page, and for
Central Loads this is double that for a Distributed Load of the same

‘weight.,
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THRUST OF ARCHES.

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

_ 3WL?

& 2R

in which

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

W = load on arch in pounds per square foot, uniformly distributed.
L = span of arch in feet.

R = rise of segmental arch in inches.

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

_ 3PL

R

For arches with flat tops and bottoms, such as are used in floors,
the voussoir joints on each side of the central key are usually laid
out on parallel lines, and in these cases the thrust may be deter-
mined approximately by using for R, in the above formula, the
effective depth of the arch, which is somewhat less than the
nominal depth, as indicated on page 65.

For segmental arches the rise R is the vertical distance from the
highest part of the intrados to the plane of the springing line. If
the radius of the intrados for segmental arches is r, the rise may
be obtained from the following formula:

iz
R=r—\r?— —4—
G 1
conversely, r = "3 + 3R

TIE RODS.

Although in the completed structure the horizontal thrusts of
adjoining arches may counterbalance each other, the tie rods
should be so proportioned and spaced as to withstand the entire
thrust of the arches, thus tying the structure together and facili-
tating the construction.
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SPACING OF TIE RODS FOR TILE ARCHES.

The table on the next page was computed from the following
formula, which was obtained from that giving the thrust of
arches on page 63.

p_AXR X 10000
WL?

in which
B = spacing of tie rods in feet.
A = net area of rod in square inches.
R = rise of arch in inches.
W = load in pounds per square foot of the arch.
L = span of arch in feet.

The above formula gives the spacing of tie rods corresponding
to a tensile stress in the rods of 15000 pounds per square inch,
without considering the flexure of the beams.

In spacing tie rods, the lateral strength of beams, for flexure due
to the thrust of the arches, should be taken into consideration,
explanations for which are given on pages 66 to 69 inclusive.

Spacings for other loads than that of the table may be found
by proportion, thus:

Required spacing =

100 4 weight of arch in pounds per square foot

- 5 : i le,
New load in Ibs. per sq. ft. 4- weight of arch in 1bs. per sq. ft. 7~ SUSCHAE HGHE SRS

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

As noted under the heading ‘‘Lateral Strength of Beams,” on
pages70 and 71,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 compensate for the strains
produced by flexure of the upper flange considered as a column
in compression.
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1]

SPACING OF TIE RODS FOR TILE ARCHES

IN FEET.

For a uniform load of 100 Ibs. per square foot in addition to the

weight of the arch.

it Diametar of
8§ L
g Tie Rods.
Foot. Inch
3 5
“ 3
4 5
“w
b
“
“
6
“
“w
7 :
“ 3
“ :
5
8
“w
“

Nominal Depth of Arch.

Inches.

6 ‘ i i 8 | 2] ‘ 10 ‘ 12

Effective Depth or Rise of Arch.

Inches.
3.6 l 4.8 I 5.8 : 6.6 l 7.6 ] 9.6
i ! b6, (a2, ol T
64 | 80 | 95| 100 | 128 | 150
9.5 | 120 | 142 | 163 | 183 | 224
132 | 166 | 198 | 226 | 255 | 811
36| 45| 54| 61| 69 8.4
54 | 67| 80| 92| 103 | 126
74 | 94 | 111 | 127 | 148 | 176
|

23 | 29 | 84| 89 | 44 5.4
34 | 43| 51| 59| 66 8.0
Y O O R O €6 R
20 | 24 [ 27| 84 87
30 | 36| 41| 48| 58
42 49\ 57 | 64| 78
' ok i 2.0! 2.3 2.8
| (R R Bl 8 g
X ‘ = 43 L-A7al 1 57

| |
‘ ey ACTONE T
. N i 2.6 3.1
1' ',,-.,\.Ala.s 44

Spacings below heavy lines apply to greater spans than are recommended

for that depth of arch.
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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 sup-
port 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 16 000 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 supported 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:

) _ wxiBe
p="0 )

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,

x1 = 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, x;
becomes equal to E,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:

bB?
=3 @
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In order that the total resultant intensity of unit stress shall
not exceed the allowable limit of 16 000 pounds per square inch,
the stress due to vertical loading must be reduced by the amount
of the intensity of stress due to the horizontal thrust of the arch,
as determined by formula (2).

If p’ represents the intensity of unit stress due to the horizontal
thrust of the arch, and p the corresponding allowable intensity
of unit stress due to the vertical loading, then

= 16000 — p’

Having thus obtained the reduced vertical stress p, the safe
vertical load of the tables corresponding to this stress should ac-
cordingly be reduced by multiplying it by the ratio 16‘:.m(:‘:;md
similarly for other stresses and corresponding 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 consider-
able proportion of the original amount due to vertical loading
only, it would be more economical to provide lateral braces or tie
rods at shorter intervals, thus avoiding the use of an excessive
amount of material in the beam.

As the stresses due to vertical [orces for usual cases of loading are
a maximum at the center of the span it will ordinarily be sufficient
to space the tie rods or braces at shorter intervals near the center
in order to allow for the combined stresses due to vertical loading
and horizontal thrusts.

The above method of calculation is not exact when considering
the lateral thrust of arches, or loads from similar materials which
do not exert a uniform pressure throughout their surfaces of con-
tact with the sustaining beam on account of the friction and bond
of their component parts, but this analysis of the stresses may
serve as a guide in designing.

The above formule should be used in connection with the
tables and formula given on pages 70 and 71 relating to the
lateral strength of beams, due to compression of the upper flange
figured as a column between points of lateral support.

ﬂ"ﬂ?'m' method of treatment gives approximate results which are on the side
‘!‘hcormcr. determination can be secured by the use of the section modulus
See Transactions of the American Society of Civil Engineers,

Vol. LVI, 1906, page 169, et seq.)
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ExAMPLE.

What is the proper size of [-Beam without other lateral support
than the usual tie rods, corresponding to a total fibre stress of
16 000 pounds per square inch under the following conditions?
The beam is 18 feet between end supports and carries a tile arch
on one side having a nominal depth of 9 inches, effective depth of
6.6 inches, a span of 5 feet, designed to carry a superimposed load
of 75 pounds per square foot in addition to the weight of the arch
and other floor materials. The hollow tile arch weighs 36 pounds
per square foot and the other materials, including plastering,
weigh 14 pounds, making a total load, exclusive of the weight of
the beam, equal to 125 pounds per square foot.

For tie rods of 3" diameter the spacing between them would be
5.9 feet, as shown by the table of Spacing of Tie Rods on page 65
in which the safe stresses in the rods only are considered.

Substituting the proper values in the formula for lateral thrust
of arches, given on page 63, this will be

3 X 125 X 5*
21516611
Substituting this value for w in formula (2) page 66, and assum-
ing a 10” beam 25 Ibs. per foot, the moment of inertia of which is
6.89, as given in the Tables of Properties of I-Beams, page 164,
we have

T = = 710 Ibs. per lineal foot.

, _ 710 X 4.66 X 5.9°
B 0 2% 680

Therefore p = 16000 — 8 358 = 7 642 lbs. per sq. in.
Hence the safe load as determined by the consideration of
7 642
16 000’
.48 of the amount given by the Tables of Safe Loads in case the
spacing of the tie rods is not changed.

The safe vertical load for a 10" beam, weighing 25 Ibs. per foot,
18 feet long between supports, for fibre stress of 16 000 Ibs. per
square inch, is 14 470 Ibs. uniformly distributed, including the
weight of the beam as given in the Tables of Safe Loads, on page
91, or 14 020 exclusive of the weight of the beam, and .48 of this
is 6 730 Ibs., which is the vertical load it can safely carry in order
that the total stress due to it and the lateral thrust shall not
exceed 16 000 Ibs. per square inch.

= 8 358 Ibs. per sq. in.

vertical loads only, should be reduced to or approximately
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The actual vertical load on the beam under consideration is as

follows:

2X 18 X 125 = 5625 Ibs.,
which is less than the allowable amount, 6 730 lbs,, as figured
above, so that a smaller beam may suffice.

Therefore, assume a 9-inch beam, weighing 21 Ibs. per foot, the
moment of inertia of which about an axis coincident with center
line of web is found in the Table of Properties, on p. 164, to be 5.16.

In this case

p = DX 238 ‘)‘(303 X 59 . 10370 Ibs. per sq: in.

Substituting this in the formula for p we have

p = 16000 — 10370 = 5 630 Ibs. per sq. in
Therefore the safe vertical load will be 1566(3;.?0. or approximately
.35 of the tabular safe load.

The safe vertical load for a 9" 21 Ib. beam, 18 feet long, for a
fibre stress of 16 000 Ibs. per square inch is 11 180 Ibs., as given in
the Table of Safe Loads, on page 91, and .35 of this, after deduct-
ing weight of the beam, is 3 781 Ibs., which is less than the actual
amount, 5 625 lbs., as calculated above, so that the 9 21 Ib. beam
will not suffice.

If the spacing of the tie rods at the center be reduced from 5.9
feet to 3.25 feet, it may be found, in a manner similar to that used
in the above calculations, that the safe vertical load for an 8”
I-Beam, weighing 18.0 Ibs. per foot, is reduced to .74 of its tabular
wvalue of 8 430 Ibs., or 6 328 1bs., and as this amount is greater than
the actual load as above, namely, 5 625 Ibs., the 8 beam would
answer the purpose, under the changed conditions as to spacing
of tie rods. As this beam might deflect beyond the limit for
plastered ceilings, it should be examined in accordance with the
rule or formula given for obtaining safe deflections in the explana-

 tion of the Tables of Safe Loads, and elsewhere herein.

Calculating this by the rule given on page 84, the safe load for

 the allowable limit of deflection is
[
w = 280 X0 7401 b,
wh.ich is greater than the actual amount, 5 625 Ibs., so that the 8"
beam is sufficient and proper if the spacing of central tie rods be
changed to 3.25 feet, as assumed in the last case.




70 CAMBRIA STEEL.

LATERAL STRENGTH OF BEAMS,
WITHOUT LATERAL SUPPORT.

The Tables of Safe Loads for Cambria I-Beams and Channels
and Tables of Spacing of Cambria I-Beams, on pages 88 to 117,
are calculated on the assumption that proper provision is made
for preventing lateral deflection by means of tie rods or other
braces. In order to prevent undue strains in the compression
flange, considered as a column, the beams should be supported
laterally at distances not exceeding twenty times the flange width,
this ratio being determined by the following formula, which
gives the safe load for solid columns of soft steel:

in which

p = allowable stress in pounds per square inch.

—

= length between lateral supports in inches.

-
|

= width of flange in inches.

Substituting 16 000 for p in the above formula, which is the
allowable unit stress of the safe load tables, it is found that the

ratio Tl) = 19.37, from which it may be seen that the compression

flange should be supported laterally at distances not exceeding
twenty times the flange width as stated above.

Beams which are not thus supported laterally should not be
loaded to their full transverse capacity. The allowable fibre
stresses and proportions of their full loads which they can safely
carry when laterally supported at various distances is given in
the following table:
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REDUCTION IN VALUES OF ALLOWABLE FIBRE
STRESS AND SAFE LOADS FOR SHAPES
USED AS BEAMS DUE TO LATERAL

FLEXURE.
Ratio of Spad | Tiowablo Unit | Proportion | Ratio of Span | yiguable Unit | Proportion
N |Smssfrdind| o | eyem | Srwsfuedina|
Lateral Flexure in lateral Flexure in
mmi:h Fxtreme Fibre, |  Tabular &Wﬁ Pxtrems Fibre, |  Tabular
Safa Load Safs Load
% o to be Tsed. % p to bo Used.
19.37 16000 1.0 65 7474 A7
20 15882 99 70 6835 A3
25 14897 093 75 6261 39
30 13846 87 80 b74b 26
35 12781 80 85 5281 33
40 11739 73 90 4865 30
45 10746 L7 95 4491 28
50 9818 61 100 4154 26
i) 8963 b6 105 3850 24
60 8182 51 110 3576 2

The above table should be used in connection with the Tables of
Safe Loads Uniformly Distributed for Cambria I-Beams and
Channels, on pages88 to 105inclusive, and limits the values found
therein under the conditions given above.

EXAMPLE.
Required the safe load for a 15-inch standard I-Beam weighing
42 pounds per foot for a span of 30 feet without lateral supports:

From the data the ratio% = ?2555-12 = G5.

From the above table the proportion of the safe load which the
beam can safely support under these conditions is .47, From the
Table of Safe Loads for I-Beams, page 93, the safe load for this
beam when properly supported laterally is 20 940 pounds, which
multiplied by .47 gives 9 842 pounds as the safe load uniformly
distributed under the conditions given, including the weight of
the beam, or 8 582 pounds superimposed load.
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APPROXIMATE WEIGHTS OF VARIOUS
ROOF COVERINGS.

In Pounds per Square Foot.

Copper Sheeping, B, Wa'Ga MNO. 2818, .5 .o« croisbaonssisissess ot 14
Corrngated Tron; B. Wa G. ING8. 2660 16, ¢ 5.0 505 « wo: 417 wim s (8ate 0o 900 1—35}
st e A S e Bl SR St ) e et T }%

it atd: ASHERIE: 7 W) gemwied oL i bean psh BT LT BEET S oL 0l 2
Pett anad Gravel] S4anbh thickim. .. & ot v vrve v ite o b BTN Lo aid 5 st 614

Galvanized Iron, B. W. G. N08. 26 t0 16....cc0vcviviennnnnscnannss 1-3

Lathrand Plaster Celling, Odinary. . . ... sisesonncs vronssste s 6-8

Sheathing, 3 inch thick, Hemlock. .. . .l cewis ot Ciissioaiimivsnssaaaes 2
- » ST White PIne O SPIUCE . .- v s soinss soras s ris 214

¥ ¥ o el loW PG, . st geiecide o a awrala & o oGl 4

Shingles, 16 inch, laid 514 inch to weather......................... 2

Skylight Glass; ¥ to 34 Inch thICk . o lowe oo oisice onisisionning sions ainiosime 214-7

Slates, 14 to % inch thick, 3inchdoublelap.....................cu... 4-7

Slag Roofing, 4-ply, with cement and sand........................ 4

5 5 SO R S AT S TR DI, o RS R G ORI SR 8-20

e T R e O A R L 3%-1
AT B AT WD ) SO e R L PR B L S e 1%

APPROXIMATE WEIGHT OF ROOFS INCLUDING FRAMING:

geprugatad Sheets, . 4 . o0l . odhe ool o oo ROER L La ol s 8-10

T T R R AN, DR SR e R SR S RS e 6-10

e e e O PR RS N PSS RS, SN ] B P 12-15

L art o erey [ L R GRIOR ¢ T Tt AT R S T 10-12

e B | R | R Rl i R N g A e e eioe, 6-8

DR PRI DR A | v I TR e ety SRR 20-30

If roof is plastered underneath, add to values givenabove............ -6

Weight of Roof Truss with span of 75 feetorless................... 5

Snow Load—25 lbs. per horizontal square foot of roof for all slopes
up to 20°, reduced 1 1b. for each degree of slope in excess of 20°.
No snow load to be considered for slope of 45° or more.

WIND PRESSURE ON ROOFS.

Based on 20 Lbs. per 8q. Ft. on a Vertical Plane.

184 cosa—1.
FormuLA.—Normal Pressure per sq. ft. = Psina

Pitch Anglo of Slope (=) | Rise of Roof per Foot, | Normal Wind Prossure
of

B Dogrees. Minutes. Inches. Pounds per Sq. Ft.
$ 18 - 25 4 8.4

3 26 - 33 6 11.9

2 3 -4 8 14.6

3 46 -0 12 18.1

2 5 - 7 16 19.4

- 56 — 20 18 19.7

1 63 — 27 24 20.0
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FIREPROOFING —REINFORCED CONCRETE.

The actual fire tests of reinforced concrete have been limited,
but experience, together with the results of tests so far made,
indicates that concrete may be safely used for fireproofing pur-

. It is in itself incombustible and proof against ordinary
mhen tomposed of the best materials properly mixed, applied
and anchored in place. For a fireproof filling or deadening layer
in floors, these same materials without reinforcement may
used or clean hard burned cinders may be substituted for this pur-

. The low rate of heat conductivity is one reason of its
value for fireproofing and the concrete actually affected by fire,
remains in position and affords protection to the concrete be-
neath it. The thickness of protective coating required, depends
upon the probable duration of a fire, which 1s likely to occur in
I'f: structure. However, for ordinary conditions, it is recom-
mended, as a general rule, that the metal in girders and col-
umns be protected by a minimum of 2 inches, beams 1} inches,
and floor slabs, the different minimum values, as indicated in the
accompanying table.

A properly designed combination of protected steel framework
with reinforced concrete floor slabs, if well executed is particu-
larly safe and effective in fireproof building construction, and
the use of concrete and steel in the floor slab is especially advan-

ous, affording both strength and rigidity.

n reinforced concrete design, the following assumptions are
recommended and considered by almost all authorities, and are,
therefore, used as the basis for the formule and tables of pages
74 and 75, but it must be noted that all these ideal conditions
cannot be had in practice and if possible allowance should be
made accordingly.

(1) Calculations should be made with reference to workin
stresses and safe loads, rather than to ultimate strengths an
ultimate loads.

(2) Asection, plane before bending remains plane after bending.

(8) The modulus of concrete in compression within the usual
limits of working stresses is constant. The distribution of com-
pressive forces in slabs is therefore rectilinear.

(4) The tensile stresses in the concrete shall be neglected in
calculating the reinforced slab resistance.

(5) Perfect adhesion between concrete and reinforcement is
assumed.

(6) Initial stresses in the reinforcement due to contraction
or expansion in the concrete may be neglected.

These above assumptions, while not entirely borne out by
experimental data, are recommended and used by various
authorities on this subject in the interest of simplicity and
uniformity.
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REINFORCED CONCRETE FLOOR SLABS.

”
< ——-12--->
L_z‘\.
"= Neutral
! :
. [_-J Axis . .
e e e
NOTATION.

w = Total weight in Ibs. per sq. ft. including slab weight.
L = Span in feet c. to c. of beam supports.
M = Bending Moment for 12" width of slab (inch pounds).
Ec = Modulus of Elasticity for concrete.
Es = 3 . ia ‘““ steel.
r = Ratio. Es + Ec.
C = Extreme fibre stress of concrete in compression,
S= . - ‘“ * steel in tension.
K = Constant for a given steel and concrete.
d = Effective depth of slab in inches.
p = Ratio of steel area to effective slab area.
x = Distance, Top of slab to Neutral Axis + d.
= between centers of stress + d.
V = Maximum Shear, 12” width of slab.
v = Unit shear.
u = Unit bond stress.
Yo = Sum of perimeters of bars (in 12”7 width of slab).

§'=

FORMULZE.
M = 1.5 wL2—for slabs freely supported.
=12 wL2— “ “ continuous over supports.
e 3 ( \/ 2 )
P= ST RN thagd
~So (20435 {likjio
Kt ( Cr+s =g

/ M :
d= Viz g Steel Area (12" width of slab) = 12 dp

v= 12% (not to exceed 60 lbs, for stone or 25 Ibs. for cinder concrete).

u= ; d‘;o (not to exceed 60 Ibs. for stone or 30 Ibs. for cinder concrete).

For Square and Round Bars, refer to pages 409-415.

Note.—Best practice indicates that Spans of Floor Slabs should not ex-
ceed seven feet between steel beams or steel girders. Generally speaking,
the span should in no case exceed 10 feet for ordinary work.
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REINFORCED CONCRETE FLOOR SLABS.
Values deduced from formule, page 74, using unit stresses based

on modern safe practice.
Weight iJ
Gores. praf| C | 8 (glp| P | K | x | J
Jene | 150 | 500 [16000 | 15 | .0050 | 715 | .320 | 893
foder. | 110 | 185 | 16000 | 30 .0015’ 218 | 288 | 914

THICENESS OF CONCRETE BELOW STEEL.

2% 4 | 9 | 18
to o |

to to
4 | 8 | 12 | 18
Thickness of Conorete below ' { ‘

19
Depth of Slab *d"" (inches), @ Above

1} ! 13 13 2

Lower Surface of Steel Rods 2
(inches),

SPACING OF REINFORCING BARS.

The lateral spacing of parallel bars should not be less than two and one-half
dianmeters, center to center, nor greater than 2} X thickness of elab; nor
should the distance from edge of slab to center of nearest bar be less than one
and one-half diameters. The clear spacing between two layers of bars should
not be less than one-half inch.

Cross reinforcement of steel rods of small diameter (14" laid parallel to
the principal beams upon which the slab rests, should be used to prevent
shrinkage and temperature cracks and to give added strength. They should
be spaced about two feet, center to center,

DISTRIBUTION OF LOAD FOR SLABS OF FOUR SIDES SUPPORT.

Where length of slab exceeds 1.5 width, the entire load should be carried
by transverse reinforcement. Slabs of smaller ratio of dimension may well
be reinforced in both directions, Distribution of the load may be determined
by use of the formula

i‘
el 5
in which r = proportion of load carried by transverse reinforcement, | =
Jength and b = breadth of slab,

- Using values thus determined, each set of reinf is to be calculated
@8 in slabs having two supports only.

Notg.~In all cases of two-way reinforcement, intersections of rods should
be securely tied with heavy wire,
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LIMITING SPANS AND MAXIMUM LOADS OF
I-BEAMS AND CHANNELS DUE TO
CRIPPLING OF THE WEB.

I-Beams and Channels, when used as beams for very short spans
in which the ratio of length of span to depth of beam is small,
should be examined for safe strength of the web considered as a

column, subjected to crippling due to the shearing strains.

The Tables of Safe Loads of Beams and Channels are computed
with regard to the safe unit stresses due to flexure, and, with one
or two exceptions, as indicated by dotted lines and accompanying
foot-notes, the lengths of spans tabulated are such that the limita-
tion due to web crippling does not appear. The shearing stresses
acting in the web of a beam may be considered to consist of two
stresses of equal intensity acting at right angles to each other, and
at angles of 45 degrees with the neutral axis. The intensity of each
of these stresses is equal to the intensity of the vertical shear,
which is a maximum at the points of support for uniform loading,
and uniform throughout from the point of loading to the supports

for a superimposed concentrated load at the center.

The vertical shears for different systems of loading may be ob-
tained by the use of moments in the usual way, and these are

given for various cases on pages 144 to 147 inclusive.

The shearing stresses which act at angles of 45 degrees with
the neutral axis are equivalent to compressive and tensile forces,
and the former will tend to buckle the web, which should there-
fore be figured as composed of a series of columns of a length

equal to its diagonal depth.
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If c is the vertical depth of the web in the clear between the
fillets which connect it with the flanges, the square of the length
of the column to be considered will be 2c%

Substituting this value for I* in the formula for long columns

12000
P I
1+ 3600 @

we have

12000
 * P

L 1500 t*
in which
p = intensity of vertical shear, in pounds per square inch =

Total shear in pounds

dt.

¢ = depth of web in clear between fillets in inches.
t = thickness of web in inches.

d = depth of beam in inches.

This formula is also applicable for computing the safe shearing
stress in the webs of plate girders, in which case the length, 1, is the
vertical distance between centers of upper and lower rows of
rivet holes connecting the webs and flanges.

The webs of plate girders should be reinforced by stiffening
angles at points of support and concentrated loading, and in
cases where the intensity of shear exceeds that given by the above
formula the web should be provided with stiffeners.

The following tables have been prepared based upon the above
formula for safe unit shearing stress in the webs of beams and
channels,
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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 pounds uniformly distributed including weight of

beam.
Rl Bk ol <l - PR B ool Bl
Num- _gg:n; ;:1. Load. | Span. | Num- Beam. _i“.:“‘-_ __13@:_ Span.
_"i’_ Inches.| Pounds. | Pounds. | Fest ber, Inches.| Pounds. | Pounds. | Pest.
B 5 8| 55 | 1090 | 1.7|B 53 15 | 42 | 86530 | 7.3
85 | 17790 | 11 45 | 106100 | 62
75 | 25230 | 9 50 {gg%gg :g
e WG e s 60 | 222970 | 3.6
95 | 30820 | 12|B109| 15 | 60 | 160940 | 55
105 | 37820 | 1.1 65 | 201330 | 4.6
B13 5| 075| 20050 | 2.6 13 (BN
75 | 276990 | 8.7
12.25 | 39730 | 1.5 A8 bl
1475 | 57400 | 12 :
B17 6 |1225| 25130 | 3.1 (B8 16 % Ll gg
1475 | 44320 | 2.0 :
17.25 | 62890 | 1.6 90 | 322350 | 3.9
: ' 95 | 361780 | 3.6
B2 7 55 iggég gg 100 | 399220 | 3.4
4 OlB g5l 18 | 55 | 109040 | 8.8
20 69540 | 1.9 o [ s
B2 8|18 36310 | 42 65 | 194040 | 55
gg;g 53560 gi 70 | 232870 | 4.9
5508 | oreao | 51|B 7 20 LB L -
B2 9|2t 42450 | 48 :
< H40 | 48 75 | 206010 | 67
30 | 109620 | 2.3 |B121| 20 | 80 | 182710 | 87
35 | 146670 | 1.9 8 | 214600 | 7.7
B33l 10 |25 48960 | 5.4 gg gggﬁ[‘lg gg
30 86630 | 3.4 el T
35 | 126460 | 2.6 :
40 165320 | 22 | 8ol 24 % igg%g Eg
B 41| 12 | 315 90 | 62 ;
- 35 g?ggg 45 90 | 202450 | 10.1
40 130540 | 3.5 133 Eggggg gg
B105| 12 | 40 99380 | 4.9 i
45 | 138110 | 38|B127| 24 | 105 | 203800 | 123
50 | 176250 | 32 110 | 243200 | 10.6
55 | 213760 | 28 115 | 281900 | 9.4
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MAXIMUM SAFE LOADS FOR STANDARD CHAN-

NELS OF ANY LENGTH AND CORRESPOND-

ING MINIMUM SAFE SPANS BASED
UPON CRIPPLING OF THE WEB.

For loads in pounds uniformly distributed including weight of

channel.

Depth | Weight | Maximom | Mini- Doplhl Weight | Maimom | Mini-
gection | of per Safe | mum [gaption| of per Safe mum
T Channel| Poot. Load, ]Spun. s Ohannel|  Foot, Load, Span,
ber, ber.

Inches.| Pounds. | Pounds, | Feet, Inches.| Pounds. | Pounds, | Feet.
C 5| 3 4 10970 | 1.1 |C25| 8 | 18,75 | 83160 | 1.5

5 17830 | 0.8 21.25 | 101800 | 1.3
6 25260 b
C29( 90 |13.25] 28120 | 4.0
c9| 4 525 | 14300 | 14 15 42250 | 2.9
6.25 | 21660 | 1.1 20 80980 | 1.8
7.25 | 20830 k') 25 118810 | 14
Ci3| 5 6.5 17390 | 1.6 [C33| 10 | 15 30570 | 4.7
9 35900 | 1.1 20 67420 | 2.6
115 54920 9 25 107670 | 1.9
30 147010 | 1.6
C17| 6 8 20280 | 2.3 35 182040 | 14
10.5 30580 | 1.4
13 58300 | 1.1 | C41| 12 | 205 41390 | 5.5
15.6 76540 | 1.0 25 75440 | 3.5
30 114230 | 2.6
c2| 7 9.75 | 22050 | 2.8 35 156000 | 2.1
12.25 | 43660 | 1.7 40 193920 | 1.9
1475 | 62200 | 14
17.25 | 8110 | 1.2 |CH3| 156 | 33 83430 | 54
10.75 | 99880 | 1.1 35 95070 | 4.9
40 130940 | 4.3
C25| 8 | 11.25 | 25560 | 3.4 45 171400 | 3.2
13.75 | 44800 | 2.2 50 211750 | 2.8
16,256 | 64140 | 1.7 5 201710 | 2.6




e o e RS L D

80 CAMBRIA STEEL.

COEFFICIENTS FOR DEFLECTION IN INCHES FOR
CAMBRIA SHAPES, USED AS BEAMS SUBJECTED
TO SAFE LOADS UNIFORMLY DISTRIBUTED.

D:mnoa Coeffioient for | Coefficient for Dii (oafficient for | Coefficient for

Pibre Btress of | Fibre Sl.ll"m of sb;iwe:uu {leﬂslgf of Ela;;nsgm of

s“?""' Sl | Yol | TR | "ol | il

D e H H L H i
4 265 207 23 8.756 6,841
5 A14 323 24 9.534 7.448
6 596 466 25 10.345 8.082
/g 811 634 26 11.189 8.741
8 1.059 828 27 12.066 9.427
9 1.341 1.047 28 12.977 10,138
10 1.656 1.293 29 13.920 10.875
11 2,003 1.565 30 14.897 11,638
12 2.383 1.862 31 15.906 12.427
13 2.797 2.185 R 16.949 13.241
14 3.244 2.534 33 18.025 14,082
15 3.724 2.909 34 19.184 14.948
16 4.237 3.310 35 20.276 15.841
17 4,783 3.737 36 21.451 16.759
18 5,363 4,190 37 22.659 17.703
19 5.975 4.668 38 23.901 18.672
20 6,621 5172 39 25.176 19.668
21 7.299 5,703 40 26,483 20.690
2 8.011 6,259

The above coefficients are for use in obtaining the deflection of steel
shapes subjected to transverse strain, under their uniformly distributed
safeloads for extreme fibre stresses of 16 000 pounds and 12 500 pounds
per square inch; the modulus of elasticity being 29 000 000.

To find the deflection of any shape that is symmetrical about its
neutral axis under the above conditions of loading when used as a
beam, such as I-Beams, Channels, etc., divide the coefficient in the
table corresponding to the given span and fibre stress, by the depth of
the beam in inches. The result will be the deflection in inches.

To find the deflection of any shape that is unsymmetrical about its
neutral axis when used as a beam, under the above conditions of load-
ing, such as Angles, ete., divide the coefficient in the table correspond-
ing to the given span and fibre stress by twice the distance of the
most remote fibre from the neutral axis, expressed in inches.

If, in construction, the beam is placed in position in the usual manner
upon its end supports without special scaffolding or falsework between
them, it will deflect somewhat by reason of its own weight, and upen
the addition of external loading a further deflection will oceur.

The deflections obtained as above described are the total deflections
due to the weight of the beam itself and the superimposed safe load
uniformly distributed.
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Thus, to find, from the preceding table, the deflection in inches for
Cambria shapes used as Beams under their safe loads uniformly dis-
tributed including the weight of the beam :

Let D = deflection in inches,

L = length between supports in feet.

H = coefficient for deflection from table for fibre stress of 16 000
pounds per square inch.

H’ = coefficient for deflection from table for fibre stress of 12 500
pounds per square inch,

d = depth of beam in inches for symmetrical sections,

x; = distances in inches from neutral axis to most remote fibre
for unsymmetrical sections.

For SYMMETRICAL SECTIONS.

For fibre stress of 16 000 pounds per square inch D = Id_{
For fibre stress of 12 500 pounds per square inch D = Id_“
For UNSYMMETRICAL SECTIONS.
For fibre stress of 16 000 pouvnds per square inch D = _;_I
Xy
For fibre stress of 12 500 pounds per square inch D = .;.Ij
o,

EXAMPLES.

Case I.—To find the deflection of a 97 I-Beam weighing 30 pounds
per foot, for a span of 15 feet and a maximum fibre stress of 16 000
pounds per square inch, under its safe load uniformly distributed.

From the above table the deflection coefficient for this case is found
to be 3.724 which divided by 9, the depth of the beam in inches, gives
.414, which is the required deflection in inches.

The safe load for this beam under the conditions named is 16 100
pounds including the weight of the beam itself as stated in the Tables
of Safe Loads for Cambria I-Beams on page 91.

Case II.—To find the deflection of a 6// % 4/ X %” angle, sup-
ported at the ends on its short leg as a horizontal base, for a span of 9
feetand a maximum fibre stress of 16 000 pounds per square inch under
its safe load uniformly distributed including its own weight,

From the table of « Properties of Angles’ on page 183 the distance
x! from the neutral axis to the back of the shorter leg is found to be
1.99 inches, which subtracted {rom the length of long leg, 6 inches,

ives 4.01 as the distance x,; from the neutral axis to the most remote

bre, From the above table the deflection coefficient for this case is
found to be 1.341, which divided by 8.02, twice x,, gives .167, which
15 the required deflection in inches,

Note.—For deflections of Beams and Channels due to any central or
uniform load see coefficients of deflection N and N’ in the Tables of Properties
relating to these sections and the accompanying explanations.

- For deflections of u metrical beams due to various systems of loadum,
see general formula diagrams on pages 142 to 147 inclusive.
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TABLES OF SAFE LOADS FOR CAMBRIA SEC-
TIONS USED AS BEAMS, AND SPACING
FOR CAMERIA I-BEAMS.

Pages 88 to 141 inclusive.
TABLES OF SAFE LOADS AND SPACINGS.

The Tables of Safe Loads for Cambria I-Beams, Channels, and
Angles, give the safe loads in pounds uniformly distributed for
all usual spans based upon extreme fibre stresses of 16 000 pounds
per square inch.

These loads include the weight of the steel shape itself, which
should be deducted in order to obtain the external load that it
will safely carry. In case the shape is used to support a floor,
the weight of the steel, together with that of the other portions
of the floor construction, must be deducted in order to obtain the
net live load which can be safely sustained. Weights of hollow
tile floor arches and fireproofing material are given on page 57.
to which should be added the weight of plastering, filling on top
of arches and the weight of the material forming the surface of the
floor, in order to obtain the dead load of materials in figuring
fireproof floors, in addition to the weight of the steel.

A table of superimposed loads per square foot, exclusive of the
weights of materials, in accordance with the usual practice for
different classes of buildings, is given on p. 42,

The Tables of Safe Loads for Cambria sections used as beams
and the Tables for Spacing of Cambria I-Beams are calculated on
the assumption that proper provision has been made for prevent-
ing lateral deflection by means of tie-rods or other braces spaced
at suitable distances apart; which for beams and channels should
not exceed twenty times the flange width. In cases where inter-
mediate lateral support is not provided, the safe loads shown in
the tables must be reduced, and for beams and channels the
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amount of this reduction can de determined by reference to the
explanations and tables therefor on pages 70and 71,

The thrust of floor arches, which is considerable, particularly in
the case of long spans or distances between tie-rods, should be
taken into account where it tends to produce lateral flexure of the
floor beams.

Explanations of this and a formula for reducing the unit stresses
from vertical loading, on account of the additional stresses caused
by horizontal forces, are given on pages 66 to 69 inclusive.

In some instances the allowable deflection will govern the
design rather than the transverse strength, as in the case of beams
carrying plastered ceilings, in which the deflection should be
limited to 4 inch per foot of span, or ;1 of the distance between
supports in order to avoid cracking the plaster.

This limit of deflection is indicated in the tables by full hori-
zontal lines, the figures below which correspond to loads or
spacings for the given spans that will produce greater deflections
than the allowable limit for plastered ceilings.

The deflection limits of the Tables of Safe Loads have been
calculated for the total loads, including the weight of the section
used as a beam. The superimposed live load will not produce all
of this deflection, and therefore the deflection limit of the tables
includes an element of safety for the reason that the beams will
be deflected, after being put in place, by their own weight and that
of the floor materials before the plastering is applied.

In cases where the deflection limits the use of the beam for the
safe loads corresponding to the fibre stresses of the tables, the
beam may be used with a less load such as to produce only the
- allowable deflection. The lesser load corresponding to the limit
! of deflection may be obtained for any span from the Table of
Safe Loads as follows:

' Ws X L2
I -
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in which

W = safe load in pounds for the limit of deflection for plastered
ceilings = 15 of the span.
Ws

safe load of tables next above the line giving the limit of
deflection.

L = length of span in feet corresponding to Wy from the table
L, = length of span for the case under consideration.

This may also be expressed by the following—

RULE.

 Multiply the safe load next above the heavy line of the tables by
the square of the corresponding span in feet and divide the product
by the square of the required span. The result will be the required
load corresponding to the limit of allowable deflection for plastered
ceilings.

A Table of Deflections for Cambria shapes used as beams, sub-
jected to their safe loads uniformly distributed, and accompanying
éxp]anationé with examples, are given on pages 80 and 81.

TABLES OF SAFE LOADS FOR I-BEAMS AND CHANNELS.’

“Tables of Safe Loads for all sizes and weights of Cambria
I-Beams and channels for the usual spans, expressed in feet, are
given on pages 88 to 105 inclusive.

TABLES FOR SPACING OF CAMBRIA I-BEAMS.

Tables for Spacing of Cambria I-Beams for a total load of 100
pounds per square foot including the weight of the beam, corre-
sponding to spans from 4 to 36 feet, are given on pages 106 to 117
inclusive.

For any given size of beam the spacing or distances from centers
to centers for different intensities of loading varies inversely as
the load, so that the spacing for any intensity of loading may be
found from the tabular spacing by proportion as stated in the

' notes at the foot of the tables.
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TABLES OF SAFE LOADS FOR ANGLES.

Tables of uniformly distributed safe loads for the usual sizes of
angles, are given on pages 120 to 141. In these tables the safe
loads for equal leg angles are given on the assumption that one
of the legs of the angle is horizontal and the other leg vertical:
In the case of angles with unequal legs the safe loads are given
for both positions, that is, with the long leg vertical and with the

short leg vertical.

EXAMPLES OF APPLICATION OF TABLES OF
SAFE LOADS AND TABLES OF SPACING.

ExamrLE I.

What is the proper size of beam with a clear span ol 24 feet to
carry a superimposed load of 30 000 pounds uniformly distributed,
the deflection to be such as not to crack a plastered ceiling?

From the Tables of Safe Loads for Cambria I-Beams, page 93,
it is found that a 15-inch standard beam of this length, weighing
60 pounds per foot, will carry a gross load of 31 910 pounds, and
the weight of the beam itself is 60 X 24 = 1440 pounds. Thus
the net load may be 30 470 pounds, so that this is the proper size
for the conditions named, as its deflection is within the allowable
limit, which is shown to be at a span of 30 feet as indicated by the
horizontal line on the table.

Similarly it may be found from page 94, that a 15-inch special
beam, of 60 pounds per foot, will more than suffice, but as this
section is not regularly kept in stock the standard 15-inch 60-
pound beam should be ordered if prompt delivery is wanted.

It may also be found from page 96, that an 18-inch 55-pound
beam will amply suffice, and as this is both stiffer and lighter than
the 15-inch 60-pound beams, it could be used with economy if
otherwise suitable for the location.

ExamreLe II.

| What is the safe load for an 8-inch standard [-Beam weighing
18.0 pounds per foot for a span of 20 feet, the deflection to be such
‘as not to crack a plastered ceiling?
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From the Tables of Safe Loads, page 90, it is found that the
safe load for the beam in question is 7 580 pounds, but this value
is below the line which indicates the span corresponding to the
allowable limit of deflection.

Substituting the proper values in the formula for obtaining the
reduced load corresponding to the allowable deflection, as given
on page 83, we have

_ Ws XL?_9480 X 16?
S S e )

which is the safe load required.

w

= 6 067 pounds.

Exampre III.

Required the best arrangement of beams for the floor system of
a building 40 feet wide x 88 feet deep to safely support a live
load of 100 pounds per square foot, using 10-inch tile arches
resting on 12-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 150 pounds per square foot
to be carried by the beams.

From the Table of Spacing for I-Beams for a uniform load of
100 pounds per square foot, page 105, it is seen that 12"” standard
I-Beams weighing 31} pounds per foot and spaced 9.6 feet apart
from center to center can be used with a span of 20 feet, and for a
load of 150 pounds per square foot the spacing will be

9.6 X 100

T 6.4 feet.

This will require one row of interior columns lengthwise of
building.

To support the beams at the center of the building will require
a line of girder beams resting on the columns. Assume the
columns 22 feet apart, thus dividing the building into 8 bays,
four on each side of the center.

The load on each girder will be

:1—20 %X 22 X 150 = 66 000 pounds.
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From the Table of Safe Loads, page 93, it is found that this will
require two 15-inch standard I-Beams, each weighing 60 pounds
per foot.

On account of theadvisability of spacing the floor beams equally,
the arrangement outlined above would reduce their distances to
2-43 = 5.5 feet center to center, so that 10-inch I-Beams, weighing
40 pounds per foot, might be used for the body of the floor, as may
be determined by referring to the Table of Spacings of Cambria
I-Beams, page 109, and calculating as before, with the result that
the allowable spacing for these conditions is found to be 5.7 feet.
The 10-inch 40-pound beam under these conditions, will, how-
ever, deflect almost to the allowable limit for plastered ceilings,
besides, they are heavier than the 12-inch 31.5-pound beams
first considered, so that the latter will be the stiffer and more
economical.

Although the load on the girder is not uniformly distributed,
but concentrated at three points between the supports, the bend-
ing moment in this case will be the same as if the load were figured
to be distributed uniformly, and for similar cases with different
spacings the moments would be very nearly identical.

TABLES OF MAXIMUM BENDING MOMENTS.

The Tables of Maximum Bending Moments for beams and
channels given on pages 118 and 119 are useful in determining the
proper section required to support one or more irregularly located
concentrated loads or various arrangements of loads to which the
tables of safe loads uniformly distributed will not apply.

The method used consists in computing the maximum bending
moment in foot pounds resulting from the specified loading, the
proper section corresponding to a fibre stress of 16 000 or 12 500
Ibs. per square inch, being taken directly from the tables without
further computation.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of beam.

STANDARD I-BEAMS.

g1 T e —

biween | 3 Inch No. B 6. 4 Inch No. B 9.
atippotiic) Lod o mail b ol cadilhee ()5 |
mwet | 55 | 5 | w5 | 75 | 85 | 95 | 108

|
The. Ihe. Ihs. e, | Ibe The. Ibs.

4410 | 4780 | 5180 [ 7950 ' 8470 | 9000 | 9520
3530 | 9830 | 4140 | 6360 | 6780 | 7200 | 7610

4

5

6 2040 | 3190 | 3450 | 5300 | 5650 | 6000 | 6350
g 2520 | 2730 | 2960 | 4540 | 4840 | 5140 | 5440
9

10

2210 | 2390 | 2590 | 3980 | 4240 | 4500 | 4760

1960 | 2130 | 2300 | 3530 | 3770 | 4000 | 4230
1770 | 1910 | 2070 | 3180 | 3390 | 3600 | 3810

i1 1600 | 1740 | 1880 | 2890 | 3080 | 3270 | 3460
12 1470 | 1500 | 1730 | 2650 | 2820 | 3000 | 3170
13 o | 1360 | 1470 | 1590 | 2450 | 2610 | 2770 | 2030
14 1260 | 1370 | 1480 | 2270 | 2420 | 2570 | 2720
15 1180 | 1280 | 1380 | 2120 | 2260 | 2400 | 2540

16 1100 | 1200 | 1200 | 1990 | 2120 | 2250 | 2380
17 1040 | 1130 | 1220 | 1870 | 1990 | 2120 | 2240
18 980 | 1060 | 1150 | 1770 | 1880 | 2000 | 2120
19 930 | 1010 ‘ 1080 | 1670 i 1780 | 1890 | 2000

20 880 960 | 1040 | 1590 | 1690 | 1800 | 1900
2 840 910 | 990 | 1510 | 1610 | 1710 | 1810

| For safe loads below the heavy lines, the deflections will be
| greater than the allowable limit for plastered ceilings = y}; span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of beam.

STANDARD I-BEAMS.
Tistanoe vl - -
batween 5 Inch No. B 13, 6 Inch No. B 17.
supports == &=
in feet, 92.76 123.26 14756 12.25 14.76 17.26
Ibe. Ibs. Ibs. Ibe. Iba. Ibs.
4 12900 | 14520 | 16160 | 19370 | 21820 | 23280
b 10320 | 11620 | 12030 | 15490 | 17050 | 18620
6 8600 | 9680 | 10770 | 12910 | 14210 | 15520
7 7370 | 8300 9230 | 11070 | 12180 | 13300
8 6450 | 7260 | 8080 9680 | 10660 | 11640
9 5730 | 6460 | 7180 8610 9470 | 10350
10 5160 | 5810 6460 7750 | 8530 | 9310
11 4690 | 5280 5880 7040 7750 | 8460
12 4300 | 4840 5390 6460 7Ti0 | 7760
13 3070 | 4470 | 4970 5960 | 6560 | 7160
14 3630 | 4150 | 4620 5530 6080 | 6650
15 3440 | 3870 | 4810 5160 | 5680 | 6210
16 8220 | 3630 | 4040 4840 5330 | 5820
17 3030 | 3420 | 3800 4560 5020 | 5480
18 2370 | 3230 | 3590 4300 | 4740 | 5170
19 2720 | 3060 3400 4080 | 4490 | 4900
20 2580 | 2900 3230 3870 4260 | 4660
21 2460 | 2770 3080 3690 4060 | 4430
22 2340 | 2640 2940 3520 3880 | 4230
23 2240 | 2530 2810 3370 8710 | 4050
24 2150 | 2420 2690 3230 3550 | 3880
25 2060 | 2320 | 2590 3100 3410 | 3720
26 1980 | 2230 | 2490 2080 3280 | 3580
27 1910 | 2150 | 2390 | 2870 3160 | 3450
28 2770 3050 | 3330
29 \ 2670 2940 3210

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = yl3 span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of beam.

STANDARD I-BEAMS.

Distanca
betwsen 7 Inch No. B 21. 8 Inch No. B 25.
supports ¥

1ot 15 17.5 20 | 18.00 | 2025 | 22.75 | 25.25

bs. | Tbs. Ths. Ibs. Ibs. Tbe. Ibe.

27600 | 20850 | 32140 | 37920 | 40130 | 42740 | 45360

4

5 22080 | 23880 | 25710 | 30330 | 32100 | 34190 | 36290
‘75' 18400 | 19900 | 21430 | 25280 | 26750 | 28500 | 30240
8

9

15770 | 17060 | 18370 | 21670 | 22930 | 24420 | 25920
13800 | 14930 | 16070 | 18960 | 20060 | 21370 | 22680
12270 | 13270 | 14280 | 16850 | 17830 | 19000 | 20160
10 11040 | 11940 | 12860 | 15170 | 16050 | 17100 | 18140

11 10040 | 10860 | 11690 | 13790 | 14590 | 15540 | 16490
12 9200 | 9950 | 10710 | 12640 | 13380 | 14250 | 15120
13 8490 | 0190 | 9890 | 11670 | 12350 | 13150 | 13960
14 7890 | 8530 | 9180 | 10830 | 11470 | 12210 | 12960

15 7360 | 7960 | 8570 | 10110 | 10700 | 11400 | 12100

16 6900 | 7460 | 8030 | 9480 | 10030 | 10690 | 11340
17 6490 | 7020 | 7560 [ 8920 | 9440 | 10060 | 10670
18 6130 | 6630 | 7140 | 8430 | 8920 | 9500 | 10080
19 5810 | 6280 | 6770 | 7980 | 8450 | 9000 | 9550
20 5520 | 5970 | 6430 | 7580 | 8030 | 8530 | 9070

2 5260 | 5690 | 6120 | 7220 | 7640 | 8140 | 8640
22 o020 | 5430 | 5840 | 6890 | 7300 | 7770 | 8250
23 4800 | 5190 | 5590 | 6590 | 6980 | 7430 | 7890
24 4600 | 4980 | 5360 | 6320 | 6690 | 7120 | 7560
25 4420 | 4780 | 5140 | 6070 | 6420 | 6840 | 7260

26 4250 | 4590 | 4940 | 5830 | 6170 | 6580 | 6980
27 4000 | 4420 | 4760 | 5620 | 5940 | 6330 | 6720
28 3040 | 4260 | 4590 | 5420 | 5730 | 6110 | 6480
29 3810 | 4120 | 4430 | 5230 | 5530 | 5900 | 6260

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = g}y span.
The safe load above dotted line is greater than the safe load for
crippling of web, as explained and shown on pages 76 to 78 inclusive.




CAMBRIA STEEL.

81

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

Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of beam.

STANDARD I-BEAMS.

9 Inch No. B 29.

10 Inch No. B 33.

Distance

between

supparts

in fest. 21 26

Iba. Ibs.

8 25160 | 27240
9 22370 | 24210
10 20130 | 21790
11 18300 | 19810
12 16770 | 18160
13 15480 | 16760
14 14380 | 15570
156 13420 | 14530
16 12580 | 13620
17 11840 | 12820
18 11180 | 12110
19 10590 | 11470
20 10064 | 10900
21 9590 | 10380
22 9150 | 9910
23 8750 | 9480
24 8390 | 9080
25 8050 | 8720
26 7740 | 8380
27 7460 | 8070
28 7190 | 7780
29 6940 | 7510
30 6710 | 7260
3 6490 | 7030
33

30
Ibs.

30180
26830
24150

21950
20120
18570
17250
16100

15090
14200

| 13410

12710
12070

11500
10980
105600
10060

9660

9200
8940
8620
8330
8050

7790

36
Ibs.

33120
20440
26500

24000
22080
20380
18930
17670

16560
15590
14720
13950
13250

12620
12050
11520
11040
10600

10180
9810
9460
9140
8830

8550

265
Ibs.

80
Iba.

35
Iba.

26050
23680
21710
20040

18610
17360

16280
15320
14470
13710
13020

28620
26020
23850
22020

20450
19080

17890
16840
15900
15070
14310

31240
28400
26030
24030

22310
20830

19520
18380
17350
16440
15620

12400
11840
11320
10850
10420

10020
9650
9300
8980
8680

8400
8140
7890

13630
13010
12450
11930
11450

11010
10600
10220
9870
9540

9230
8950
8670

14880
14200
13580
13020
12500

12020
11570
11160
10770
10410

10080
9760
9470

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = 3}y span.




22 CAMBRIA STEEL.

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

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of beam.

; STANDARD SPECIAL
e I-BEAMS. I-BEAMS.
apperts | 12 Inch No. B 41, 12 Inch No. B 105.
nfet. | 315 | a5 | 40 20 | 45 | 50 55
Ibs. Ibs. Ibs. Ibe. Tbs. _I be. | Ibs.

|
10 38370 | 40580 | 43720 | 47810 | 50790 | 53930 ‘ 57070

11 34880 | 36890 | 39740 | 43470 | 46180 | 49030 | 51880
12 31970 | 33820 | 36430 | 39840 | 42330 | 44940 | 47560
13 20510 | 31220 | 33630 | 36780 | 39070 | 41480 | 43900
14 27400 | 28990 | 31230 | 34150 | 36280 | 38520 | 40760
15 25580 | 27050 | 20140 | 31880 | 33860 | 35050 | 38040

16 23980 | 25360 | 27320 | 29880 | 31750 | 33710 | 35670
17 22570 | 23870 | 25720 | 28130 | 20880 | 31720 | 33570
18 21310 | 22540 | 24290 | 26560 | 28220 | 29960 | 31700
19 20190 | 21360 | 23010 | 25160 | 26730 | 28380 | 30040
20 19180 | 20200 | 21860 | 23910 | 25400 | 26960 | 28530

2 18270 | 19320 | 20820 | 22770 | 24190 | 25680 | 27170
22 17440 | 18450 | 19870 [ 21730 | 23000 | 24510 | 25040
23 16680 | 17640 | 18010 | 20790 | 22080 | 23450 | 24810
24 15990 | 16910 | 18220 | 19920 | 21160 | 22470 | 23780

2 15350 | 16230 | 17490 | 19130 | 20820 | 21570 | 22830

26 14760 | 15610 | 16810 | 18390 | 19540 | 20740 | 21950
7 14210 | 15030 | 16190 | 17710 | 18810 | 19970 | 21140
28 13700 | 14490 | 15610 | 17080 | 18140 | 19260 | 20380
29 13230 | 13990 | 15070 | 16490 | 17510 | 18600 | 19680
30 12790 | 13530 | 14570 | 15940 | 16930 | 17980 | 19020

3L 12380 | 13090 | 14100 | 15420 | 16380 | 17400 | 18410
32 11990 | 12680 | 13660 | 14940 | 15870 | 16850 | 17830
33 11630 | 12300 | 13250 | 14490 | 15390 | 16340 | 17290
34 11280 | 11940 | 12860 | 14060 | 14940 | 15860 | 16780
35 10960 | 11590 | 12490 | 13660 | 14510 | 15410 | 16300

36 10660 | 11270 | 12140 | 13280 | 14110 | 14980 | 15850

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = y}; span.




CAMBRIA STEEL.

23

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of beam.

STANDARD I-BEAM.

b 16 Inch No. B 53.
between supporis — ——
fn feet. 42 45 50 55 60
Ibe. Ibs. Ibe. Ibe. Ibs.
10 62830 | 64830 | 68750 | 72670 | 76600
11 57120 | 58940 | 62500 | 66070 | 69630
12 52380 | 54030 | 57200 | 60560 | 63830
13 43330 | 49870 | 52890 | 55000 | 58920
14 44830 | 46310 | 49110 | 51910 | 54710
15 41880 | 43220 | 45840 | 48450 | 51060
16 39270 | 40520 | 42970 | 45420 | 47870
17 36960 | 88140 | 40440 | 42750 | 45060
18 34900 | 36020 | 38200 | 40370 | 42550
19 33070 | 34120 | 36190 | 38250 | 40310
20 31410 | 82420 | 34380 | 36340 | 38300
21 20920 | 30870 | 32740 | 34610 | 36470
22 98560 | 20470 | 81250 | 33030 | 34820
23 97320 | 28190 | 20890 | 31600 | 33300
24 96180 | 27010 | 28650 | 30280 | 31910
25 25130 | 25980 | 27500 | 29070 | 30640
2 24160 | 24940 | 26440 | 27950 | 20460
27 23270 | 24010 | 25460 | 26920 | 28370
28 22440 | 23150 | 24550 | 25960 | 27360
29 21660 | 22360 | 23710 | 25060 | 26410
30 20040 | 21610 | 22920 | 24220 | 25530
31 20270 | 20010 | 22180 | 23440 | 24710
32 19630 | 20260 | 21490 | 22710 | 23940
33 19040 | 19650 | 20830 | 22020 | 23210
34 18480 | 19070 | 20220 | 21370 | 22530
35 17950 | 18520 | 19640 | 20760 | 21880
36 17450 | 18010 | 19100 | 20190 | 21280

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = 4} span.




24 CAMBERIA STEEL.

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

Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of beam.

SPECIAL I-BEAM.

gy 16 Inch No. B 109.
between supports
in feet. 60 65 70 75 BO
Tba. Ibs. Iha. Iba, Iba.
10 86610 | 90470 | 94300 | 98310 | 102230
1 78740 | 82240 | 85810 | 89370 | 92040
12 72180 | 75390 | 78660 | 81920 | 85190
13 66630 | 69500 | 72610 | 75620 | 78640
14 61870 | 64620 | 67420 | 70220 | 73020
15 57740 | 60310 | 62920 | 5540 | 68150

16 54130 56540 58990 61440 63890
17 50950 53220 55520 57830 60140
18 48120 50260 52440 54620 56790
19 45590 47610 49680 51740 53810
20 43310 45230 47190 49150 51120

21 41240 43080 44950 46810 48680

22 39370 41120 42900 44690 46470
23 37660 39330 41040 42740 44450
24 36090 37690 39330 40960 42600
25 34650 36190 37750 39320 40890
26 33310 34790 36300 37810 39320
27 32080 33510 34960 36410 37860
28 30930 32310 33710 35110 36510
29 29870* 31200 32550 33900 35250
30 28870 30160 31460 32770 34080
3 279040 20180 30450 31710 32080
32 27070 28270 29500 30720 31950
33 26250 27410 28600 29790 30080
34 25470 26610 27760 28010 30070
35 24750 25850 26970 28090 20210
36

24060 25130 26220 27310 | 28400

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = kg span,




CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of beam.

SPECIAL I-BEAM.

S 16 Inch No. B 113,
between supports
in fost. 80 856 20 25 100
Ihs. Ihs. Ths. Ihs, Ihe,

10 112230 116030 ‘ 119960 123880 127800
11 102030 105490 109050 112620 116180
12 93520 96700 99960 103230 106500
13 86330 89260 92270 95290 98310
14 80160 82880 85680 88480 91280
15 74820 77360 79970 82580 85200
16 70140 72520 74970 77420 79870
17 66020 68260 70560 72870 75180
18 62350 64460 66640 68820 71000
19 59070 61070 63130 65200 67260
20 56110 58020 59980 61940 63900
21 53440 55250 57120 58990 60860
22 51010 52740 54530 56310 58090
23 48800 50450 52150 53860 55560
24 46760 48350 49980 51620 53250.
25 44890 46410 47980 49550 51120
26 43170 44630 46140 47650 49150
27 41570 42980 44430 45880 47330
28 40080 41440 42840 44240 45640
29 38700 40010 41360 42720 44070
30 37410 38630 39990 41290 42600

- 3 36200 37430 38700 39960 - 41230
32 35070 36260 37490 38710 39940
33 34010 35160 36350 37540 38730
34 33010 34130 35280 36430 37690
35 32070 33150 34270 35390 36510
36 31170 32230 33320 34410 35500

' For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = y}3 span.




CAMBRIA BTEEL.

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

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of beam.

STANDARD I-BEAMS.

18 Inch No. B 66.

betwesn

supports

i b6

Tha.

10 94290
11 85720
12 78570
13 72530
14 67350
15 62860
16 580930
17 55460
18 52380
19 49630
20 47140
21 44900
22 42860
23 40990
24 39290
25 37720
26 36260
2 34920
28 33670
29 32510
30 31430
31 30420
32 20460
33 28570
34 27730
35 26040
36 26190

60 66 70 66
Ibs. Ibs. Iba. Ibs.

70
Iba.

20 Inch No. B 73.

75
Ibs.

99770 | 104470 | 109180 | 124750

90700 | 94930 | 99250 | 113410
83140 | 87060 | 90980 | 103960
76740 | 80360 | 83980 | 95960
71260 | 74620 | 77990 | 89110
66510 | 69650 | 72790 | 83170

62360 | 65300 | 68240 | 77970
58650 | 61460 | 64220 | 73380
55430 | 58040 | 60660 | 69310
52510 | 54990 | 57460 | 65660
49880 | 52240 | 54590 | 62370

47510 | 49750 | 51990 | 59400
45350 | 47490 | 49630 | 56700
43380 | 45420 | 47470 | 54240
41570 | 43530 | 45490 | 51980
39910 | 41790 | 43670 | 49900

. 38370 | 40180 | 41990 | 47980
36850 | 38690 | 40440 | 46200
35630 | 37310 | 38990 | 44550
34400 | 36030 | 37650 | 43020
33260 | 34820 | 36390 | 41580

32180 | 33700 | 35220 | 40240
31200 | 32650 | 34120 | 38980
30230 | 31660 | 33080 | 37800
20340 | 30730 | 32110 [ 36690
28510 | 29850 | 31190 | 35640

27710 | 29020 | 30330 | 34650

130110

118280
108430
100090
92940
86740

81320
76540
72280

135340

123040
112780
104110
96670
90230

84590
79610
75190
71230
67670

64450
61520
56390
54140

52050
50130

46670
45110

43660
41010
30810
38670

87590




CAMBRIA STEEL.

a7

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and inclnde weight of beam.

SPECIAL I-BEAM.

i
between supports 20 Inch No. B 12i.
in feet e
80 86 20 96 100
Ibs. Ibs. Ibs. Ibs. Ibs.
10 156410 160910 166140 171370 176600
11 142190 146280 151040 155790 160540
12 130340 134090 138450 142810 147160
13 120310 123780 127800 131820 135840
14 111720 114940 118670 122410 126140
15 104270 107270 110760 114250 117730
16 97750 100570 103840 107100 110370
17 92000 94650 97730 100800 103880
18 86890 89390 92300 95200 98110
19 82320 84690 87440 90190 92950
20 78200 80460 83070 85680 88300
2 T4480 76620 79110 81600 84090
2 71090 73140 75520 77890 80270
23 68000 69960 72230 74510 76780
24 65170 67050 69220 71400 73580
25 62560 64360 66460 68550 70640
26 60160 61890 63900 65910 67920
27 57930 59600 61530 63470 65410
28 55860 57470 59340 61200 63070
29 53930 55490 57290 59090 60800
30 52140 53640 55380 57120 58870
31 50450 51910 53500 55280 56970
32 48880 50280 51920 53550 55190
33 47400 48760 50350 51930 53510
34 46000 47330 48860 50400 51940
35 44690 45970 47470 48960 50460
36 43450 44700 46150 47600 49050
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CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of beam.

STANDARD I-BEAM.

7
betwesn supports 24 Inch No. B 89.
In fost 80 85 20 95 100
1bs. Iba. Iba. Iba. Ibs.
10 185590 | 192700 | 198970 | 205240 | 211520
11 168660 __1_25_:1?(_]“ 180880 186590 192290
12 154610 160580 165810 171040 176270
13 142720 148230 153060 157880 162710
14 | 139520 | 137640 | 142120 | 146600 | 151080
15 123690 128460 132650 136830 141010
16 115960 120430 124360 128280 132200
17 109140 113350 117040 120730 124420
18 103070 107050 110540 114020 117510
19 97650 101420 104720 108020 111330
20 92770 96350 99480 102620 105760
21 88350 91760 94750 97740 100720
22 84330 87590 90440 93290 96140
23 80670 83780 86510 89240 91960
24 77300 80290 82900 85520 88130
25 74210 77080 79590 82100 84610
26 71360 74110 76530 78940 81350
27 68720 71370 73690 76020 78340
28 66260 68820 71060 73300 76540
29 63980 66450 68610 70770 72940
30 61840 64230 66320 68410 70510
3 59850 62160 64180 66210 68230
32 57980 60220 62180 64140 66100
33 56220 HR390 60290 62200 64100
4 54570 56680 58520 60370 62210
35 53010 55060 56850 58640 60430
36 51540 53530 55270 57010 BRT60

Safe loads above dotted line are greater than safe loads for web
crippling, as explained and shown on pages 76 to 78 inclusive,




CAMBRIA STEEL. 29

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

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of beam.

SPECIAL I-BEAM.

Distance | -

i 24 Inch No. B 127.

supports = e e

in feet. 105 110 ‘ 115

Ths. : Th. ;

10 U910 | 6310 | 262710
1 227190 233010 238830
12 20860 213590 218920
13 199940 197160 202080
14 178510 183080 187650
15 166610 170870 175140
16 156190 160190 164190
17 147000 150770 154530
18 138840 142390 145950
19 131530 134890 138270
20 124950 128150 131350
21 119000 122050 125100
2 113590 116500 119410
23 108660 111440 114220
24 104130 106790 109460
2% 99960 102530 105080
2 96120 98580 101040
27 92560 94930 97300
28 89250 91540 93830
29 86170 88380 90590
30 83300 85440 87570
31 80620 82680 84740
3 78100 80100 82100
33 75730 77670 79610
34 73500 75380 7270
35 71400 73230 75060
36 69420 71200 72970

Safe loads above dotted lines are greater than safe loads for
web erippling as explained and shown on pages 76 to 78 inclusive.




100 CAMBRIA STEEL,

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of channel.

STANDARD CHANNELS.

Distance
between | 3InchNo.Cb.| 4 Inch No.C9. 6 Inch No. C 13.

supparis I
mtet | 4 | 5 | 6 | 625|625 | 725| 65 | o |115

Ibs. | Ibs. | Ibe. | Ibe Ibs. Tha. Tha. Iba. Ibs.

2010 | 3290 | 3680 | 5060 | 5570 | 6090 | 7910 | 9460 | 11100
2330 | 2630 | 2940 4050 | 4450 | 4870 | 6330 | 7570 | 8880

4
5
6 | 1940|2190 (2450( 3370 | 3710 | 4060 | 5270 | 6310 | 7400
7
8

1660 | 1880 2100 2890 | 3180 | 3480 | 4520 | 5410 | 6340
1450 | 1640 | 1840 | 2530 | 2780 | 3050 | 3960 | 4730 | 5550

9 | 1290|1460 | 1630 | 2250 | 2470 %‘ﬁﬂ 3520 | 4210 | 4930
10 | 1160|1310 | 1470 2020 | 2230 0 | 3160 | 3790 | 4440

11 [ 1060|1190 | 1340 1840 | 2020 | 2210 | 2880 | 3440 | 4040
12 | 970 1100|1230 1690 | 1860 | 2030 | 2640 | 3150 | 3700
13 | 890| 1010 (1130| 1560 | 1710 | 1870 | 2430 | 2910 | 3410
14 | 830| 940|1050( 1440 | 1590 | 1740 | 2260 | 2700 | 3170
15 | 780| 880| 980| 1350 | 1480 | 1620 | 2110 | 2520 | 2960

16 | 730| 820( 920| 1260 | 1390 | 1520 | 1980 | 2370 | 2770
17 | 680| 770( 870( 1190 | 1310 | 1430 | 1860 | 2230 | 2610
18 | 650( 730| 820 1120 | 1240 | 1350 | 1760 | 2100 | 2470
19 | 610| 690| 770( 1060 | 1170 | 1280 | 1670 | 1990 | 2340
20 | 580( 660| 740( 1010 | 1110 | 1220 | 1580 | 1890 | 2220

21 | 550| 630| 700) 960 | 1060 | 1160 | 1510 | 1800 | 2110
22 | 530| 600| 670 920 | 1010 | 1110 | 1440 | 1720 | 2020
23 | 510\ 570| 640| 880 | 970 | 1060 | 1380 | 1650 | 1930
24 | 480| 550 610| 840 | 930 | 1020 | 1320 | 1580 | 1850
2 | 470| 530 590) 810 | 890 | 970 | 1270 | 1510 | 1780

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = y}5 span.




CAMBRIA STEEL. 101

s

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of channel.

STANDARD CHANNELS.

Distance
petwen | 6 Inch No. C17. 7 Inch No. C 21.
: —r
mit | 8 |105| 18 [155| 975 |12.25 1475 | 17.25 | 1075
e | e | Me | e hi he | e | B | D

11550 (13440 (15400 !1?360 16070 ‘ 18410 | 20700 | 22990 | 25280
9240 10750 12320 i13890 12850 | 14730 | 16560 | 18390 | 20220
7700 | 8960 10270 (11570 | 10710 ‘ 12280 | 13800 | 15330 | 16850
6600 | 7680 | 8800 | 9920 | 9180 | 10520 | 11830 | 13140 | 14440
5780 | 6720 | 7700 | 8680 [ 8030 | 9210 | 10350 | 11490 | 12640
5130 | 5970 | 6840 | 7720 | 7140 | 8180 | 9200 | 10220 | 11230
10 | 4620 | 5380 ﬁlﬁﬂi 6940 | 6430 | 7370 | 8280 | 9200 ‘ 10110
:3 11 | 4200 | 4890 | 5600 6310 | 5840 | 6700 | 7530 | 8360 | 9190
12 | 3850 | 4480 | 5130 | 5790 | 5360 | 6140 | 6900 | 7660 @ 8430

13 | 3550 | 4130 | 4740 | 5340 | 4940 | 5670 | 6370 | 7070 | 7780
14 | 3300 | 3840 | 4400 | 4960 | 4590 | 5260 | 5910 | 6570 | 7220

15 | 3080 | 3580 | 4110 4630 | 4280 | 4910 | 5520 BIEI}| 6740

16 | 2890 | 3360 | 3850 4340 | 4020 | 4600 | 5180 | 5750 | 6320
17 | 2720 | 3160 | 3620 | 4080 | 3780 | 4330 | 4870 | 5410 | 5950
18 | 2570 | 2990 | 3420 | 3860 | 3570 | 4090 | 4600 | 5110 | 5620
19 | 2430 | 2830 | 3240 | 3650 | 3380 | 3830 | 4360 = 4840 | 5320
20 | 2310 | 2690 3080‘ 3470 3210 | 3680 | 4140 @ 4600 @ 5060

21 | 2200 | 2560 | 2930 | 3310 | 3060 | 3510 | 3940 | 4380 | 4810

2100 | 2440 | 2800 | 3160 ( 2020 | 3350 | 3760 | 4180 | 4600

2010 | 2340 | 2680 | 3020 | 2790 | 3200 | 3600 | 4000 | 4400

1930 | 2240 | 2570 | 2890 | 2680 | 3070 | 3450 | 3830 | 4210

1850 | 2150 | 2460 | 2780 | 2570 ' 2050 | 3310 | 3680 | 4040
|

WO0=JT O

REEN

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = 335 span.
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CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of channel.

STANDARD CHANNELS.
Distance
hetween 8 Inch No. C 25. 9 Inch No. C 29.
supports

infet | 11256 | 13.75 | 16.25 | 18.75 | 21.85 (1825, 156 | 20 | 2b
Iba. Ibs. The. Ihs. Iba. The. Iba. | Ibs. | Iba.
| T .
4 | 21530 | 24000 | 26610 | 29230 | 31840 (28040 30130 /36020 41900
5 | 17230 | 19200 | 21290 | 23380 | 25470 (22430 24110 i28810 33520
6 | 14360 | 16000 | 17740 | 19480 | 21230 {18690 |20090 I24010 27930
7 | 12310 | 13710 | 15210 | 16700 | 18200 16020 [17220 20580 23940
8 | 10770 | 12000 | 13310 | 14610 | 15920 114020 15070 18010 20950
9 9570 | 10670 | 11830 | 12990 | 14150 J12460 |13390 (16010 |18620
10 8610 | 9600 | 10650 | 11690 | 12740 [11220 12050 14410 16760
1 7830 | 8730 | 9680 | 10630 | 11580 10200 |10960 {13100 15240
12 7180 | 8000 | 8870 | 9740 | 10610 | 9350 10040 [12010 {13970
13 6630 | 7380 | 8190 | 8990 | 9800 | 8630 | 9270 |11080 |12880
14 6150 | 6860 | 7600 | 8350 | 9100 | 8010 | 8610 |10290 (11970
15 5740 | 6400 | 7100 | 7790 | 8490 | 7480 | 8040 | 9600 11170
16 5380 | 6000 | 6650 | 7310 | 7960 | 7010 | 7530 | 9000 {10470
17 5070 | 5650 | 6260 | 6880 | 7490 | 6600 | 7090 | 8470 | 9860
18 4790 | 5330 | 5910 | 6490 | 7080 | 6230 _6700 80001 9310
19 4530 | 5050 | 5600 | 6150 | 6700 [T5900 | 6340 | 7580 | 8820
20 4310 | 4800 | 5320 | 5850 | 6370 | 5610 | 6030 | 7200 | 8380
2 4100 | 4570 | 5070 | 570 | 6070 | 5340 | 5740 | 6360 | 7980
22 3920 | 4360 | 4840 | 5310 | 5790 | 5100 | 5480 | 6550 | 7620
23 3750 | 4170 | 4630 | 5080 | 5540 | 4880 | 5240 | 6260 | 7290
24 3590 | 4000 | 4440 | 4870 | 5310 | 4670 | 5020 | 6000 | 6980
25 3450 | 3840 | 4260 | 4680 | 5090 | 4490 | 4820 | 5760 | 6700

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = 55 span.




CAMBRIA STEEL.

103

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of channel.

STANDARD CHANNEL.
Distance
B s 10 Inch No. C 33.
in feet.
15 20 25 30 35
Ibs. Ibs. Ibs. Ibs. Ibs.
10 14270 16790 19410 22020 24640
1 12970 15270 17640 20020 22400
12 11890 14000 16170 18350 205630
13 10980 12920 14930 16940 18950
14 10190 12000 13860 15730 17600
15 9510 11200 12940 14680 16430
16 8920 10500 12130 13760 15400
17 8390 9880 11420 12950 14490
18 7930 9330 10780 12240 13690
19 7510 8840 10220 11590 12970
20 7130 8400 9700 11010 12320
21 6790 8000 9240 10490 11730
22 6490 7630 8820 10010 11200
23 6200 7300 8440 9580 10710
24 5940 7000 8090 9180 10270
25 5710 6720 7760 8810 9860
26 5490 6460 7460 8470 9480
27 5280 6220 7190 8160 9130
28 5100 6000 6930 7870 8800
29 4920 5790 6690 7590 8500
30 4760 5600 6470 7340 8210

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = 314 span.




104 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.
Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of channel.

STANDARD CHANNEL.
Distance i
e et 12 Inch No. C 41.
in foet, L

205 25 30 35 40

Ibe. Ihe. Ibs. Ibs. Ibs.

w . | | ol
10 22780 25600 28740 31870 35010
11 20700 23270 26120 28980 31830
12 18980 21330 23950 26560 29180
13 17520 19690 22110 24520 26930
14 16270 18290 20530 22770 25010
15 15180 17070 19160 | 21250 23340
16 14230 16000 17960 19920 21880
17 13400 15060 16900 18750 20600
18 12650 14220 15970 17710 19450
19 11990 13470 15120 16780 18430
20 11390 12800 14370 15940 17510
21 10850 12190 13680 15180 16670
22 10350 11640 13060 14490 15910
23 9900 11130 12490 13860 15220
24 9490 10670 11970 13280 14590
25 9110 10240 11490 12750 14000
26 8760 9850 11050 12260 13470
27 8440 9480 10640 11810 12970
28 8130 9140 10260 11330 12500
29 7850 8830 - 9910 10990 12070
30 7590 8530 9580 10620 11670

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = 3}4 span.




CAMBRIA STEEL. 106

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of channel.

STANDARD CHANNEL.

Distance ==
between 16 Inch No. C 53.

supports

in feet, 33 356 40 45 50 56

Ibe. Ibe. Ibs. Iba. Ibs. The.

10 44450 | 45500 | 49420 | 53350 | 57270 | 61190

1 40410 | 41370 | 44930 | 48500 | 52060 | 55630
12 37040 | 87920 | 41190 | 44460 | 47720 | 50990
13 34190 | 35000 | 38020 | 41040 | 44050 | 47070
14 31750 | 32500 | 35300 | 38100 | 40910 | 43710
15 20630 | 30840 | 32060 | 3bb60 | 98180 | 40790

16 27780 | 28440 | 30890 | 33340 | 35790 | 38240
17 26150 | 26770 | 20070 | 31380 | 33690 | 35090
18 24700 | 25280 | 27460 | 29640 | 31820 | 33990
19 23400 | 23950 | 26010 | 28080 | 30140 | 32210
20 22230 | 22750 | 24710 | 26670 | 28630 | 30590

21 21170 | 21670 | 23540 | 25400 | 27270 | 29140
22 20210 | 20680 | 22470 | 24250 | 26030 | 27810
23 19330 | 19780 | 21400 | 23190 | 24900 | 26600
24 18520 | 18960 | 20580 | 22230 | 23860 | 25500
25 17780 | 18200 | 19770 | 21340 | 22910 | 24480

26 17100 | 17500 | 19010 | 20520 | 22030 | 23530
27 16460 | 16850 | 18310 | 19760 | 21210 | 22660
28 15880 | 16250 | 17650 | 19050 | 20450 | 21850
29 15330 | 15690 | 17040 | 18400 | 198750 | 21100
30 14820 | 15170 | 16470 | 17780 | 19090 | 20400




N

108 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.

Maximum fibre stress 16 000 pounds per square inch.

Distance STANDARD I-BEAMS.
between
3 Inch No. B b. 4 Inch No. B 9.
supports e
in foet. 5.5 8.5 w5 7.5 8.5 9.5 105
The. The. The. The. The. Iba. Ibe.
4 11.0 | 12.0 | 129 | 19.9 | 21.2 | 22,5 | 23.8
5 v 5 7.7 83| 12,7 | 13.6 | 144 | 152
6 4.9 5.3 5.8 8.8 9.4 | 10.0 | 10.6
7 3.6 3.9 4.2 6.5 6.9 7.8 7.8
8 2.8 3.0 3.2 5.0 5.3 5.6 5.9
9 3.2 2.4 2.6 3.9 4.2 4.4 4.7
10 1.8 1.9 2.1 3.2 3.4 3.6 3.8
11 1.5 1.6 BT 2.6 2.8 3.0 3.1
12 1.2 1.3 1.4 2.2 2.4 2.5 2.6
13 1.0 1.1 1.2 1.9 2.0 <5 | 2.3
14 oo | L 3L 1.1 1.6 1.7 1.8 1.9
7 1 (N X I VT e ] 1.4 1.5 1.6 1.7
S R g S e 1.2 1.3 1.4 1.5
3 | L el LT e M e 1.1 1.2 1.3 1.3
18 ] Pt sy s VRO o107 1.0 1.0 1.1 1.2
19 o R CRERE TR ERRER TR FEPEPrS 1.0 1.1
20 ' ceferedi L 1.0

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 4}y span.

Spacings for other intensities of loading may be obtained from those in tables
as follows:

Intensity of loading from table

Required spacing = " New intensity of loading

¥ Computed spacing from table.




CAMBRIA STEEL. 107

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

Distance  STANDARD I-BEAMS.
between 5InchNo.B13. | 6InchNo.B17.
in faet. 9.76 12.26 14.76 12.26 1475 17.256
Ibs, : Ibs. - __li_.li._ 2 Ibs. Ibs. . Ibe.
4 | 322 | 363 | 404 | 484 | 53.3 | 58.2
5 | 206 | 232 | 259 | 310 | 341 | 37.2
6 | 143 | 161 | 180 | 215 | 23.7 | 269
7 | 105 | 119 | 182 | 1568 | 174 | 19.0
8 81 | 91 | 101 | 121 | 133 | 145
9 64| 72| 80| 96 | 105 | 115
10 532 | 58| 65| 77| 85| o3
11 48| 484 53| e4| Mo | 7
12 36 | 40| 45| 54| 59 | 65
13 31| 84| 88| 48| 50| &5
14 26| 30| 38| 40| 44| 48
15 23| 36| 29| 34| 38| 41
16 20! 23| 25| 30| 83| 86
17 gl 20 23.| 27| 30 | 32
18 16| 18| 20| 24| 26| 29
19 2e | 16| 18| a1 | 24| e
20 3] 15 16| ‘18 | 2X | 23
21 g2 13 1s:| 8| am | =
22 snl sl Esr| 'ze | misil 2
23 job 1y 13| E5 | as'| s
R ey 10/ | jus | a5 | X8
| Ba sl o | g 1 aatl 1 Ls
UL AT S 10| LEf| 38| Ta
L e N ~had] FEE |1aall 4B
28 L s 10 [ 12 | 22
T 1S o 10 | 11
L b o st oveds saibesmat

;I:cm below the heavy lines t.hc deflections will be greater than the
limit for plastered ceilings = g}z span

i fm' othér int ies of loading may be obtained from those in tables
as foliuwa

Required i

Intensity of loading from table
New intensity of loading

¥ Computed spacing from tahle.




108 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

T STANDARD I-BEAMS. _
betwen | 7 Inch No. B 21. 8 Inch No. B 26.
i §{ S £ .
. 2.7
S | g [ e | | g0 opes| s |mes
4 | 69.0 | 74.6 | 80.3 | 94.8 |100.3|106.9 [113.4
5 | 44.2 | 47.8 | 51.4 [60.7| e42| 684 72.6
6 | 3073328357421 | 44.6| 47.5| 504
7 |22.5 | 244 | 262|310 | 328 349| 37.0
8 | 173|187 | 201 | 28.7 | 25.1| 26.7| 283
9 | 136|147 (159 | 187 | 19.8| 21.1| 224
10 | 110 | 119 | 129 | 152 | 161 17.1| 181
11 | 91| 99106125 133| 141 150
12 | 77| 83| 89 |105| 111| 11.9| 126
13 | 65| 71| 76| 90| 95| 101| 107
14 5.6 6.1 6.6 757 8.2 8.7 9.3
i [—40 | B3| 59| e7| %1t rme|tisy
16 | 43| 47| 50] 59| 63| 7] 71
17 3.8 4.1 4.4 5.2 5.6 5.9 6.3
18 3.4 3.7 4.0 4.7 5.0 5.3 5.6
19 | 81| 33| 86| 43| 44| 47| 50
20 | 28| 30| 33| 38| 40| 43| 45
21 | 25| 27| (38| 84| 86| 36| 42
= || @3'| 25| (27| 81} ‘S8l 35|87
23 2.1 2.3 2.4 2.9 3.0 3.2 3.4
2 | 19| 21| |22l 26| a8 30| 4%
25 | 18| 19| 21| 24| 26| 27| 29
26 | Le| 18| 19| 22| 24| 25| 27
27 1.5 1.6 1.8 2.1 2.2 2.3 2.5
28 1.4 1.5 1.6 1.9 20| 22 2.3
20 | 13| 14| 15| 18| 19| 20| 22
|

For sgacmg above the dotted line the safe load for bending is greater than the
safe load for web crippling, as explained and shown on pages 76 to 78 inclusive.
For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 4} span.
.."‘Epialcings for other intensities of loading may be obtained from those in tables
as follows:

Reniticed Intensity of loading from table

New intensity of loading

# Computed spacing from table.




CAMBRIA STEEL. 109

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

e | o STANDARD I-BEAMS.
wtwen | 9 Inch No. B 29. 10 Inch No. B 33.
'f:‘;f 21 25‘30‘35 25 | 80 | 35 | 40
[ fbs. | Bbe | Bs | dbs | Be | Dba | De | e

8 1.5 341 | ST.T| 41.41...... ey [ S

9 |249|28.9|20.8/32.7|......0......

10 |20.1|21.8|24.1|26.5|26.0 | 28.6 | 31.2| 33.9
11 16.6 | 18.0| 20.0 | 21.9| 21.5 | 23.7 | 25.8 | 28.0
12 14.0| 15.1|16.8| 18,4 18.1 | 19.9 | 21.7 | 23.5
13 |11.9|129|143|15.7|15.4| 16.9 | 18.5| 20.0
14 10.3|11.1/12.3| 13.5|18.3| 14.6 | 15.9 | 17.3
15 89| 9.7/10.7|11.8|11.6| 12.7| 13.9 | 15.0
16 79| 85| 9.4|104|10.2|11.2|12.2| 13.2
17 70| 7.5| 84 92| 90| 9.9|10.8| 11.7
18 62| 67| 7.5| 82| 80| 88| 9.6|10.4
19 56| 60| 67| 73| 72| 79| 87| 9.4
20 50| 54| 6.0 8.8] 85| 72| 7.8| 8.5
21 4.6 4.9i 55| 60| 59| 85| 71| 7.7
22 42| 45| 5.0 5.6 54| 59| 65| 7.0
23 38| 41| 46| 50| 49| 54| 59| 64
24 35| 38| 42| 46| 45| 50| 54| 59
25 32| 35| 39| 42| 42| 46| 50| 54
26 30| 32| 36 3.9 39| 42| 46| 5.0
27 28| 3.0| 33 3.6 36| 39| 43| 46
28 26| 28| 3.1 3.4 33| 37| 40| 43
29 24| 26| 29| 32 31| 34| 38.7| 40
30 22 24| 29 2.9 29| 32| 35| 8.8
31 21| 28| 25| 281 2% 80/, 33| 8.b
i R i R 0 i (o e 1 L
i TS B A S I S 24| 26| 29| 3.1

For B{Jaﬁngs below the heavy lines the deflections will be greater than the

allowable limit for plastered ceilings = gl span. i

Spacings for other intensities of loading may be obtained from those in tables

: Intensity of loading from table
New intensity of loading

Required spacing  Computed spacing from table.




110 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

STANDARD SPECIAL
Distanen I-BEAM. I-BEAM.
spats |12 Inch No. B 41, 12 Inch No. B 106.
infeet, | 31.5 35 40 40 45 50 56
Ibs. Th, fhe. | b | Ibe | lbs Ibs.

10 | 384 | 40.6 | 43.7 | 47.8 ‘ 50.8 ‘ 53.9 | 57.1

11 31.7 | 33.5 | 36,1 | 39.5 | 42.0 | 44.6 | 47.2
12 26.6 | 28.2 | 30.4 | 33.2 | 35.3 | 37.5 | 39.8
13 22.7 | 24.0 | 25.9 | 28.3 | 30.1 | 31.9 | 33.8
14 19.6 | 20.7 | 22.3 | 24.4 | 25.9 | 27.56 | 29.1
15 17.1 | 18.0 | 19.4 | 21.3 | 22.6 | 24.0 | 25.4

16 15.0 | 15.9 | 17.1 | 18.7 | 19.8 | 21,1 | 22.83
17 13.3 | 14.0 | 15.1 | 16.5 | 17.6 | 18.7 | 19.7
18 11.8 | 1256 | 13.56 | 148 | 15.7 | 16.6 | 17.6
19 106 | 11.2 [ 12.1 | 13.2 | 14.1 | 149 | 15.8
20 9.6 | 10.1 | 10.9 | 12.0 | 12.7 | 13.5 | 143

21 8.7 9.2 8.9 | 108 | 11.5 | 12.2 | 12.9
22 7.9 8.4 9.0 99 ( 1056 | 11.1 | 118
23 7.3 T 8.3 9.0 9.6 1 10.2 | 10.8
24 6.7 7.0 7.6 83| 88 94 9.9
25 6.1 6.5 7.0 7.7 | 81| 886 9.1
26 5.7 6.0 6.5 b9 | | 7.5 8.0 8.4
27 5.3 5.6 6.0 6.6 7.0 7.4 7.8
28 4.9 5.2 5.6 6.1 | 6.5 6.9 7.3
29 4.6 4.8 5.2 5.7 6.0 6.4 6.8
30 4.3 4.5 4.9 5.3 5.6 6.0 6.3
31 4.0 4.2 4.5 5.0 5.3 5.6 5.9
32 3.7 4.0 4.3 4.7 5.0 5.3 5.6
33 3.5 3.7 4.0 4.4 4.7 5.0 5.2
3¢ | 3.3 3.5 3.8 4.1 4.4 4.7 4.9
35 3.1 3.3 3.6 3.9 4.1 4.4 4.7
36 3.0 3.1 3.4 3.7 3.9 4.2 4.4

For s&acmgs below the heavy lines the deﬂem.mns will be greater than the
allowabile limit for plastered ceilings = 5}4 spa

?nﬁcmgs for other intensities of loading msy be obtained from those in tables
as follows:

& - Intensity of loading from table
Required spacing= " New intensity of loading

X Computed spacing frorg table.




CAMBRIA STEEL. 111

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

T STANDARD I-BEAM.

betwoen 15 Inch No. B 53.

supports 2 =

: |

I fot. e Ee o Be o
10 628 | 648 | 688 | 727 | 766
11 51.9 | 536 | 568 | 60.1 | 633
12 436 | 450 | 477 | 505 | 532
13 372 | 384 | 407 | 430 | 453
14 320 @ 331 | 851 | 37.1 | 391
15 27.9 | 288 | 306 | 323 | 34.0
16 245 | 253 | 269 | 284 | 29.9
17 21,7 | 224 | 238 | 251 | 265
18 194 | 200 | 212 | 224 | 236
19 174 | 180 | 190 | 201 | 212
20 157 | 162 | 172 | 182 | 191
21 142 | 147 | 156 | 165 | 174
22 130 | 184 | 142 | 150 | 158
23 119 | 128 | 130 | 187 | 145
24 109 | 11.3 | 119 | 126 | 133
25 101 | 104 | 110 | 116 | 123
26 9.3 9.6 | 102 | 108 | 1.3
27 8.6 8.9 9.4 | 100 | 105
28 8.0 8.3 8.8 9.3 9.8
29 7.5 7.7 8.2 8.6 9.1
30 70 | 7.2 7.6 8.1 8.5
31 6.5 6.7 7.2 7.6 8.0
32 6.1 6.3 6.7 7.1 7.5
33 5.8 6.0 6.3 6.7 7.0
34 5.4 5.6 5.9 6.3 6.6
35 5.1 53 | 58 5.9 6.3
36 4.8 50 | 5.3 5.6 5.9

Required spacing=

sradma below the heawy lines the deflections will be greater than the
limit for plastered ceilings = g}y span.
gs for other intensities of loading may be obtained from those in tables

Intensity of loading from table
New intensity of loading

X Computed spacing from table.




112 CAMBERIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

bsse |  SPECIAL I-BEAM. _

between 16 Inch No. B 109.

- 2ol 6? _66_ 70 75 80

U e o B Ibs. Ibs. Tbe.
10 | se6 | 905 | 944 | 983 | 1022
11 71.6 | 748 | 78.0 | 8.2 84.5
12 60.1 | 628 | 655 | 683 71.0
13 518 | 535 | 55.9 | 582 60.5
14 442 | 462 | 482 | 502 52.2
15 | 385 | 402 | 419 | 437 45.4
16 | 83.8 35.3 36.9 38.4 30.9
17 300 | 31.3 | 327 | 340 35.4
18 | 267 | 279 | 20.1 | 3803 31.6
19 | 240 | 251 | 261 | 272 28.3
20 | 21.7 | 226 | 236 | 246 25.6
21 | 19.6 | 205 | 214 | 223 23.2
22 179 | 187 | 195 | 203 | 211
23 164 | 171 | 17.8 | 186 | 19.3
24 150 | 157 | 164 | 171 17.7
25 189 | 145 | 151 | 157 16.4
26 | 128 | 134 | 140 | 145 15.1
27 | 119 | 124 2.9 | 135 14.0
28 110 | 11.5 | 120 | 125 13.0
29 10.3 | 108 | 11.2 | 117 12.2
30 96 | 101 | 105 | 109 11.4
31 | wly 9. 94 | 98 | 102 | 106
32 | 85 8.8 9.2 9.6 10.0
33 8.0 8.3 8.7 9.0 9.4
34 7.5 7.8 8.2 8.5 8.8
35 7.1 7.4 7.1 8.0 8.3
36 6.7 7.0 7.3 7.6 7.9

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = y}5 span.

St_pelalcingu for other intensities of loading may be obtained from those in tables
as follows:

Required lu_l_i_'l}_l:nsily of loading from table

New intensity of loading

»* Computed spacing from table.
i




CAMBRIA STEEL. 118

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Propgr distance in feet, center to center of Beam_s.
Maximum fibre stress 16 000 puunds, per square inch,

T [P g SPECIAL I- BEAM.
between 156 Inch No. B 113.

gy S;}_ ;35 o éo éa | 100
et Tbs. The. ‘ Ibe. | Iha. Tbs.

I i |

10 112.2 | 116.0 | 1200 | 123.9 | 127.8
11 92.8 959 | 99.1 | 102.4 | 105.6
12 77.9 80.6 | 83.3 86.0 88.7
13 66.4 68.7 | 710 3.3 75.6
14 57.3 | 59.2 | 612 | 632 | 652
15 49.9 51.6 | 53.3 55.1 56.8
16 43.8 45.3 46.9 48.4 49.9
17 38.8 40.2 41.5 42.9 44,2
18 34.6 358 | 37.0 38.2 39.4
19 31.1 32.1 | 83.2 34.3 35.4
20 28.1 29.0 | 30.0 3L0 | 3L9
21 25.4 26.3 27.2 28.1 | 29.0
22 23.2 24.0 24.8 25.6 | 26.4
23 21.2 21.9 | 22.7 23.4 24,2
24 . 19.5 20.1 | 20.8 21.5 29.2
25 18.0 18.6 | 192 19.8 20.4
26 18.6 17.2 17.7 18.3 18.9
27 15.4 15.9 | 16.5 17.0 17.5
28 14.3 148 | 153 15.8 16.3
29 13.3 138 | 143 14.7 15.2
30 125 | 129 .. ;138 13.8 14.2
31 11.7 121 | 125 12.9 13.3
32 11.0 11.3 11.7 12.1 12.5
33 10.3 10.7 11.0 11.4 11.7
34 9.7 10.0 10.4 10.7 11.1
35 9.2 9.5 9.8 10.1 10.4
36 8.7 9.0 9.3 9.6 9.9

For spacings below the heavy lines the deﬂmtlons will be greater than the
allowable limit for plastered ceilings = v}y s

ngacinga for other intensities of loading may be obtained from those in tables
as follows:
Required spacing

Intensity of loading from table
New intensity of loading

¥ Computed spacing from table.




114 CAMEBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

i STANDARD I-BEAMS.

wiwes | 18 Inch No. B66. | 20 Inch No. B 73.
Mo | " o5 | 60 | 8 | 70 | 65 | 70 | 75
i | e Ibs. Ibs. Ibs. Ibs. Ibe. Ibs.

10 94.3 | 99.8 |104.5|109.2|124.7|130.1 | 135.3

11 77.9 | 82.5 | 86.3| 90.2|103.1|107.5(111.9
12 65.5 | 69.3 | 72.6| 75.8| 86.6| 90.4| 94.0
13 55.8 | 59.0 | 61.8| 64.6| 73.8| 77.0| 80.1
14 48.1 | 50.9 | 53.3| 55.7| 63.86| 66.4| 69.1
156 | 41.9 | 443 | 46.4| 48.,5| 55.4| 57.8| 60.2

16 36.8 | 30.0 | 40.8| 42.6| 48.7| 50.8| 52.9
17 32.6 | 34.5 | 36.2| 37.8| 43.2| 45.0| 46.8
18 | 29.1 | 30.8 | 32.2| 33.7| 38.,5| 40.2| 41.8
19 | 26.1 | 27.6 | 28.9| 30.2| 34.6| 36.0| 375
20 | 23.6 | 249 | 26.1| 27.3| 31.2| 32.5| 33.8

21 21.4 | 22.6 | 23.7| 24.8| 28.3| 20.5| 30.7
22 19.5 | 20.6 | 21.6| 22.6| 25.8| 26.9| 28.0
23 17.8 | 18.9 | 19.7| 20.6| 23.6| 24.6| 25.6
24 164 | 17.3 | 18.1| 18.0| 21.7| 22.6| 23.56
25 15.1 | 16.0 | 16.7| 17.5| 20.0| 20.8| 21.7

26 13.9 | 148 | 155| 16.2| 18.5| 18.2| 20.0
27 12,9 | 13.7 | 143| 15.0| 17.1| 17.8| 18.6
28 12.0 | 12.7 | 133| 13.9| 159| 16.6( 17.3
29 11.2 | 11.9 | 124/ 13.0| 14.8| 155 16.1
30 10.5 | 11.1 | 11.6| 12.1| 13.9| 145| 150

31 98| 104 | 109| 11.4| 13.0| 13.5| 141
32 9.2 9.7 | 102 10.7| 12.2| 12.7| 13.2
33 8.7 9.2 9.6/ 100| 11.5, 11.9( 124
34 8.2 8.6 9.0 9.4| 10.8| 11.3| 117
35 7.7 8.1 8.5 89| 10.2| 10.6| 11.0
36 7.3 7.7 8.1 84 9.6| 10.0| 104

Spacings for other intensities of loading may be obtained from those in tables
as follows:

Required i

Intensity of loading from table
New intensity of loading,

X Computed spacing from table,




CAMBRIA STEEL. 115

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maxamum fibre stress 16 000 pounds per square inch.

S ~ SPECIAL I-BEAM.

between 20 Inch No. B 121.

Ree [Ceo [ies |4ea [ oe 100

In ""‘ Tbe. Tha. be. | Ibe Ibs.

Cted [0 - —
10 156.4 | 160.9 | 166.1 | 171.4 | 176.6
|

11 129.3 | 133.0 | 137.3 | 141.6 | 1459
12 108.6 | 111.7 | 1154 | 119.0 | 12286
13 925 | 952 | 98.3 | 1014 | 104.5
14 798 | 821 | 848 | 874 | 901
15 69.5 71.5 73.8 76.2 78.5
16 61.1 62.9 | 649 | 669 | 69.0
17 54.1 55.7 575 | 59.3 | 611
18 483 | 49.7 51.3 52.9 | 54.5
19 43.3 | 446 | 460 | 47.5 | 48.9
20 39.1 40.2 41.5 42.8 | 441
21 35.5 | 36.5 37.7 38.9 | 40.0
22 323 | 332 | 343 354 | 36.5
23 206 | 304 | 3814 | 324 | 334
24 | 272 | 279 | 288 | 208 | 307
25 | 250 | 257 268 | 274 | 283
26 23.1 23.8 24.6 254 | 26.1
27 21.5 292.1 228 | 235 | 242
28 19.9 | 20.5 212 | 219 | 225
29 18.6 | 19.1 198 | 204 | 21.0
30 17.4 17.9 18.5 19.0 | 19.6
31 16.3 16.7 17.3 17.8 | 184
32 15.3 15.7 16.2 16.7 17.2
33 14.4 14.8 15.3 15.7 16.2
34 13.5 13.9 14.4 14.8 15.3
35 12.8 13.1 13.6 14.0 14.4
36 12.1 124 | 128 13.2 13.6

Spacings for other intensities of loading may be obtained from those in tables
as follows:
Required spacing

Intensity of loading from table
New intensity of loading

— X Computed spacing from table.




116 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

e STANDARD I-BEAM.

between 24 Inch No. B 89.

s‘nppnru 4 8O 856 20 856 100

e Ibs. Ibs. Ibs. Ibs. Tbe.
10 185.5 | 192.7 | 199.0 | 2052 | 211.5
11 153.3 | 159.3 | 164.4 | 169.6 | 174.8
12 128.8 13587 138.2 | 1425 | 146.9
13 109.8 | 114.0 | 117.7 | 1214 | 1252
14 94.7 | 983 | 10L5 | 104.7 | 107.9
15 8§35 856 | 884 | 912 | 940
16 725 | 75.3 | 777 | 80.2 | 82.6
17 642 | 66.7 | 688 |» 71.0 | 73.2
18 57.3 | 59.5 | 614 | 633 | 653
19 51.4 | 53.4 | 551 | 56.9 | 586
20 46.4 | 482 | 497 | 513 | 529
21 42.1 | 437 | 451 | 465 | 480
22 383 | 3908 | 4L1 | 424 | 437
23 351 | 364 | 37.6 | 388 | 40.0
24 322 | 335 | 345 | 356 | 8367
25 20.7 | 308 | 3L8 | 328 | 338
26 274 | 285 | 204 | 304 | 313
27 255 | 264 | 27.3 | 282 | 200
28 23.7 | 246 | 254 | 2863 | 27.0
29 22.1 | 229 | 237 | 244 | 252
30 206 | 214 | 221 | 228 | 2385
31 193 | 201 | 207 | 32L4 | 220
32 181 | 188 | 194 | 200 | 20.7
33 170 | 17.7 | 183 | 188 | 19.4
34 160 | 167 | 172 | 178 | 183
35 151 | 157 | 162¢| 168 | 17.3
36 143 | 149 | 154 | 158 | 163

For spacings above the dotted lines the safe loads for bending are greater than
thesafe loads for web cripplthg, as explained and shown on pages 76 to 78 inclusive,

Spacings for other intensities of loading may be obtained from those in tables
as follows:
Required spacing=

Intensity of loading from table
New intensity of loading

X Computed spacing from table.




CAMBRIA STEEL. 117

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maxlmum fibre stress 16 000 pounds per square inch.

Distance SPECIAL I-BEAM.

between 24 Inch No. B 127.

g i 105 [omiisang | [T s

s L ibs. Iis, Ibs.
10 249.9 .-_-__.2;_5_@._:_3 ______ 262.7
11 206.5 211.8 217.1
L ey R !._7_{-3__5 ______ 178.0 182.4
13 147.9 151.7 155.4
14 127.5 130.8 134.0
15 111.1 113.9 116.8
16 97.6 100.1 102.6
17 86.5 88.7 90.9
18 77.1 79.1 81.1
19 69.2 71.0 72.8
20 62.5 64.1 65.7
21 56.7 58.1 59.6
22 51.6 53.0 54.3
23 47.2 484 49.6
24 43.4 44.5 45.6
25 40.0 41.0 42.0
26 37.0 37.9 38.8
27 34.3 35.1 36.0
28 31.9 32.7 33.5
29 29.7 30.5 31.2
30 27.8 28.5 29.2
31 26.0 26.7 27.3
32 244 25.0 25.6
33 22.9 23.5 24.1

- 34 21.6 22.2 22.7
35 . 204 20.9 214
36 | 19.3 19.8 20.3

For Spacings above lhe dctted lines Lhe safe lq.uls for be: ndm; are greater
than the safe loads for web crippling, as explained on pages 76 to 78 inclusive.

Spacings for other intensities of loading may be obtained from those in
tal as follows:

Required spacing =

Intensity of loading from table

Now Fienaity oF Iondiog ¥ Computed spacing from table.




118 CAMBRIA STEEL.
UM BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA I-BEAMS.
Maximum Bending I | Maximum Bending
.| Depth | Weight Moment. | | Depth | Weight < Moment.
3;““" of per Foot Pounds. S;nnon of | per | ~ Foot Pounds.
LR - - W ‘ : el
bor, | Boum | Foot | b | RO | e [Pem| Pt | S | S
e 16000 1bs. 12 500 Ibs. | 116000 Ibst2500 Ibs.
Inches. | Pounds. |per Sq. In.|per 8. In. Inches. | Pounds, |per 8q. In.|per Sq. In.
B 5| 3| 55 [ 2270 | 1770 |B 53| 15 42 | 78530, 61350
“ % 6.5 | 2400 | 1880 | “ X 45 | 81070 63330
L e
B9l 4| T8 | 400] 880] « | « | 0 | 96780 74790
“op Y| 95 | 4530 | 3540 |B109| 15 | 60 | 108270 84580
“ “ 1105 | 4800 | 3750 | « « 65 ﬂgogg 33?30
B13 5| 975/ 6400| 5000 & | ¢ | 70 0 90
« “« 11295 7288 5630 | £ 75 | 122930 96040
« “« 1475 | 8130 6350 | 8 80 | 127730, 99790
B17 6 | 1225 | 9730 | 7600 |B113| 15 80 | 140270/ 109580
CITHE D) B e
“ “ A 6 “ “
bl 2] St @ ¢ 95 | 154800 120940
BT %?5 %33;0 }?ggg s “ 1100 | 159730| 124790
“ “ i 4 0
« « 12 B 65| 18 55 | 117870| 92080
20 e ! oL -+ 60 | 124670{ 97400
B2| 8 |18 18930 | 14790 | « 2 65 | 130530 101980
s “ | 20.25 | 20000 | 15630 | “ “ 70 | 136530, 106670
o “ | 22.75 | 21330 | 16670
% “ | 25.25 | 22670 | 17710 [B 73| 20 65 ‘%ggggo }%%%gg
“ “ 70 | 0
B29| 9 (2 25200 | 19690 | « « | 16
o z ?;”g 35%00 géﬁg 75 9200 132190
X0 30 Bi21| 20 | 80 | 195470f 152710
L R Do o ISR AP 1
B | B PR AT |« el ol e R
4 “ 1 40 42270 | 33020 | 5 g9 ‘24| 80 g%ggg %gé;gg
B4 12 | 315 | 48000 (37500 | & | o | 8
“ « | g5 50670 | 39580 | “ s 90 | 248670 194270
“ “« | 40 54670 | 42710 | ¢ e 95 | 256530/ 200420
4 “ 1 100, | 264400{ 206560
B105| 12 | 40 59730 | 46670 ‘
& “ | 45 63470 | 49580 | B127 |'R4 | 105 | 312380| 244050
5 “ 150 67470 | 52710 |« “ 1 110 | 320380( 250300
i “ | bb 71330 | 55730 | “ “ | 115 | 328380| 256550




CAMBRIA STEEL. 119
MAXIMUM BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA CHANNELS.
Mazimum Bendi Maximum Bending
Depth lmmnt.mm‘s Depth Moment,
Section | 0 | Weight | | Section | 1 | Weight | ——
Num- per Foot Pounds. Num- per
b [ o [T ) e [ g B L
Fibre Fibra Fibrs | Fibre
8 Stress | Stress
——|—{46.000 Ibs. 2500 Ibs. ] {16000 Ibs. 12500 Ihs,
Inghes.| Pounds. i-wsq-lnllmsq-h Inches.| Pounds. Iwrsq-lniwmln
[ T | |
c5| 8 | 4 | 70| 10| 20| 9 | 1325 14000| 10940
i . b 1600 | 1250 | “ & 116 15070 11770
= § 6 1870 | 1460 ) © “ 120 18000| 14060
Y 2| 28 20930( 16350
c9| 4 5.256 | 2630 | 1980
Ly 2 6.25 | 2800 | 2190 | €33 | 10 | 15 17870/ 13960
L $ 7.25 | 3070 | 2400| * % 1 2 20930{ 16350
5 .12 24270/ 18960
Ci3| b 6.5 4000 | 3130 | “ “ 130 27470| 21460
. b3 9 4670 | 3660 | “ “ 13 30800| 24060
“ 3 s i I 5600 | 4380
C41 | 12 | 205 28530 22290
Cil7 | 6 8 5730 | 4480 © * | 2b 32000/ 25000
= el 10.5 6670 | 5210 “ “« 130 35870( 28020
« o118 7730 | 6040 | “ g8 39870| 31150
L & 11565 8670 | 6770 | “ “ | 40 43730| 34170
o2y 7 9.75 | 8000 | 6260 | (53 | 15 | 33 55600| 43440
% £ 11225 | 9200 ( Vio0| ¢ “ | 3 56930| 44480
& “ 11475 | 10400 | 8130 | © “ 140 61730| 48230
" “ 1725 | 11470 | 8960 | “ “ |1 45 66670 52080
e “ 11975 | 12670 | 9900 | *« “ | 50 71600| 55940
o2 “ | bb 76530| 59790
€25 | 8 | 11.25 | 10800 | 8440
- “ 1 13.75 | 12000 | 9380 | C65 | 18 | 45 86530/ 67600
= “ | 16.25 | 13330 | 10420 | *« “ 150 42310] 72130
- & | 18,75 | 14670 | 11460 [ “ 4 1 5b 98070, 76620
® 4 | 21.25 | 15870 | 12400 | “ “ 180 | 104190 81410




120 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES,

EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG. é-_
Safe loads below are figured for fibre stress of 16000 pounds

per square mch and include weight of angle.

N | =l Section No. A 11.

Distance between | T 1‘}" % 1 *u
supports in | _&rr | = .lg‘u {rr ';.;ii“
feet. I 1.281s. | 1.80bs. | 2.34lbs. | 2.86Ibs.
L N ___perft. perit.ﬁ_' per ft. per ft.
2 390 560 720 860
3 260 370 480 580
4 190 280 360 430
b 150 220 200 3560
6 130 190 240 200
7 110 160 200 250
8 100 140 180 220
Sk 90 | 1% 160 190
Section No. A 40.
Distance between s 1 _yu x"‘f'*n 4
supports in _ia;rf_ "_ __*u 1 1‘6" | i”
feet. 2.12 Ibe. | 2.77 Ibs. [ 8.391bs. | 3.99 Ibe.
i, | perft. per ft. ~ perft. | per ft.
2 770 ! 990 1200 l 1400
3 510 60 | 80 | oo
4 380 500 600 | 700
] 310 | 400 | 480 560
6 260 | 330 400 | 470
7 220 | 2% 340 | 400
8 100 | 250 300 350
9 170 | 220 270 | 310
gt R w ] [ 1wl el e 8
| Section No. A 15.
Distance between| - 97 x in =
supports in | _Iiﬁji el |' _}}} | _'jgu S H i" B _11;?'!_ 7 _§Ff
feet. |2.44 Ibs. | 3.19 bs. 3-92 Dn 4.7 lbs. | 5.3 Ibs. | 6.0 Ibs.
S | perft | perft. perft. | perft. | perft.
2 | 1020 1320 um 1870 2130 | 2380
3 | 630 880 1070 1250 1420 | 1500
4 | 510 660 800 940 1070 | 1190
5 | 40 530 640 750 850 | 050
8 | 340 440 ] 530 620 710 ‘ 700
7 290 380 | 460 540 610 650
8 250 330 400 . 470 530 600
9 l 230 200 l 360 420 470 | 530
10 00 | 30 320 370 @ | 40
For safe loads below heavy lines the deflections will be greater than the

allowable limit for plastered ceilings = g}y span.




CAMBRIA STEEL. 121

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 16 000 pounds — ,‘
per square inch and include weight of angle.

Section No. A 41,

Distance between 2%”}12}”
supports in T | _}u_—'_ ]’E" | in “i_‘[';‘n
feot. — =
2 '?5 Ibs 3. 82 Ibe 4b51bs. | 5.8 Ibs. 6.1 Ibs.
il _per ft. | per ft. _per ft. per ft. per ft.
|
2 1300 1690 2060 2410 2750
3 870 | 1120 1370 1610 1830
4 650 840 1030 1210 1380
5 520 670 820 960 1100
6 | 430 560 600 800 | 92
) T 30| 4 500 o0 | 790
8 320 420 510 600 690
9 ‘ 200 380 460 540 610
10 260 ‘ 340 410 480
|
11 240 310 370 440 500
12 | =20 | 230 340 400 460
Distamce | Section No. A17.
between 2 % "e9 i "
l.uppom 1%-”_ | }pp 1 __I%"j___'- ;u | __TT;”- _| _ iN
infect: | 307 bs| 4.1 1s. | 5.0 Ibs. | 59ln | 68 e |77 Ibs.
= . perft ]u'.rfl ! pert. ._peL per ft. : p(-.rt Y
2 1610 2100 2570 | 3020 3450 | 3860
3 1080 1400 1710 2010 2300 | 2580
4 810 1030 1200 | 1510 1720 1930
5 650 | 840 | 1030 1210 1380 1550
6 540 n 80 | 1010 1150 1290
v 400 00 730 | 860 1100
8 400 530 | 640 760 860 | 070
9 360 an | 570 670 | 770
10 320 420 510 600 690 | 770
|
11 20 | 30 | 40 | 550 630 ‘ 700
12 20 | 350 430 500 | 580 | 60

For safe loads below heavy lines the deflections will be greater t.han the
ble limit for plastered ceilings = 4y span.




122 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG. E

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of angle.

| _ Section No. A 43,

|
Distance between| = 93" x 23"
. X 1
i _;;"Tt_' *rr _I. ‘i{; -_| iiu | ﬁ” _'l”
feet. 3 { {
8.39 Ibs.| 4.5 lbs. 6 8 lbs. 6.81hs. | 7.8 lbs. | B.5 lbs.
1 | perft | perft | perft | perft. | perft. | perft.
2 1970 2570 sl-w 3700 4230 4470
3 1310 1710 2000 2460 2820 3160
4 880 1280 1570 1850 2110 2370
b 700 1030 1260 1450 1690 1900
6 660 860 1050 1230 1410 1580
7 560 730 900 1060 1210 1360
8 490 | 640 700 020 1060 1190
g 440 | 570 700 820 | 040 1050
10 390 510 630 740 | 850 950
1
11 360 470 570 670 770 860
12 330 430 520 620 710 780
7 Section No. A 19.
Distance Is S
between 3:: x 3!!
oA R 750 N R WU T
in feet. 491bs. | 6.11bs. | 7.2 lbs. | 8.8 Ibs. | 4 lbs. |10.4 lbs.
| per T. per ft. per ft. perft. | per t. per ft.
2 3080 3770 | 4440 5000 5720 6320
3 2050 2510 | 2080 3300 3810 4210
4 1540 1800 2230 2540 2860 3160
b 1230 1510 | 1780 2040 2200 2530
6 1030 1260 | 1480 1700 1910 2110
7 830 108 | 1270 1450 1630 1810
8 770 940 1110 1270 1430 1580
9 680 810 900 1130 | 1270 1410
10 620 70 | 800 1020 1140 1260
11 560 | es0 | s8I0 930 1040 1150
12 510 630 i 740 850 950 1050

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g span.




CAMBRIA STEEL, 123

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITEER LEG. [
Safe Ioads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of angle.

Section No. A 21.

Distance 33 x 33"
between ’5‘:‘:" ﬁ;’uj-?n?ﬁ'_-iﬁ__ﬁ” gu HH in *’3” %n
s |25 | § ) ve | 3 |v6 ) 8 |48 | & [H
in faet. 72|85 |98 11.1|124/186/148/16.0/17.1/18.3
lbe. | Iba. | Ibe. | lbs. | lbe. | Ibs. | Ibs. | IThs, | Ibe. | Ibs.
per ft.| per ft.| per ft.| per ft.| per fL.| perft.| ver ft.| per ft.| perft.| perft.
2 5200 | 6140 | 7050 | 7940 | 8800 J 9630 | 10440 | 11230 | 12010 | 12760
3 3470 | 4100 | 4700 | 5200 | 5860 | 6420 | 6060 T400| 8000, 8510
4 2600 | 3070 | 3530 | 3970 | 4400 | 4810 | 5220| 56620| 6000 6380
b 2080 | 2460 | 2820 | 3180 | 3520 | 3850 | 4180 4490| 4800 5110
6 1730 | 2050 | 2350 | 2650 | 2930 | 8210 | 3480 3740| 4000 4250
7 14080 | 1760 | 2020 | 2270 | 2510 | 2750 | 2080 3210 3430| 3650
g 1300 | 1540 | 1760 | 1980 | 2200 | 2410 | 2610| 2810 3000| 3190
1100 | 1370 | 1570 | 1760 | 1050 | 2140 | 2320| 2500 | 2670| 2840
10 1040 | 1230 | 1410 | 1590 | 1780 | 1930 | 2000 2260; 2400 | 2550
11 950 | 1120 | 1280 | 1440 | 1600 | 1750 | 1900| 2040| 2180 2320
12 870 | 1020 | 1180 | 1320 | 1470 | 1600 | 1740| 1870 2000, 2130
13 800 | 950 | 1000 | 1220 | 1350 | 1480 | 1610| 1730 1850| 1960
14 740 | 880 | 1010 | 1130 | 1260 | 1380 | 1400| 1610| 1720 1820
156 690 | 820 | 940 | 1060 | 1170 | 1280 | 1390, 1500 1600| 1700
18 650 | 770 | 8S0 | 900 | 1100 | 1200 | 1310| 1400 1500| 1600
F Section No. A 23.
Distanca 47 x 4;;‘“’"

-4

i
=
B

1%J’J" i” 1"!! g”l Hn a_n| HI! _;_!I
11.3/12.8/14.3 157 |17.1|185 199 212
1bs | Ihs. Ibs. | Ibs. Iba. | Iba. Ibs. | Ibs.
per ft.|per ft. per ft.iper ft. per ft. per ft. per ft.

B
£
FE
e

per ft. per ft.per ft.

1060 | 1250 | 1440 | 1620 | 1800 | 1970 | 2140 | 2300 | 2470 | 2020
080 | 1160 | 1340 | 1500 | 1670 1830 | 1890 214Dl 2200 | 2440
920| 1080 | 1250 | 1400 | 1560 | 1710 | 1860 | 2000 | 2140 | 2270

1
16 860 | 1020 | 1170 | 1320 | 1460 1&001 1740 | 1870 | 2000 | 2130

For safe loads below heavy lines the deflections will be greater than the
allogvable limit for plastered ceilings = y}5 span.

2 6870 | 8120 | 0340 | 10530 | 11690 12310;13910 14980 | 16030 | 17060
38 4580 | 5420 | 6230 | 7020 | 7700 | 8540 | 9270 | 0090 10690 | 11370
4 3430 | 4060 | 4670 | 5270 | 5840 | G410 | 6960 | 7400 | 8020 | B530
b 2750 | 3250 | 3740 | 4210 | 4670 1513{‘.‘J 5560 5‘9‘9(}' 6410 | 6820
6 2200 | 2710 | 3120 | 3510 | 3900 | 4270 | 4640 | 4900 5340 5600
v 1960 | 2320 | 2670 | 3010 | 3340 8650] 3970 | 4280 | 4580 | 4870
8 1720 | 2030 | 2340 | 2630 | 2020 | 3200 | 3480 | 3740 4010 | 4260
-] 1530 | 1810 | 2080 | 2340 | 2600 | 2850 | 3080 | 3330 | 3560 3700
10 1370 | 1620 | 1870 | 2110 | 2340 2550] 2780 | 3000 | 3210 | 3410
11 1250 | 1480 | 1700 | 1910 | 2130 | 2330 | 2530 | 2720 2010| 3100
ig 1140 | 1350 | 1560 | 1760 | 1850 | 2140 | 2320 | 2500 | 2670 | 2840
14

156




124 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 16 000 pounds e
per square inch and include weight of angle.

Section No. A 47.
Distance between 5 x BT
supports in _g_u I 1]‘:: 37 ‘1'(” sn Hu
12.31hs. | 14.8 The. | 16.2 Ibs. | 18.1 Ibs. [ 20.0 Ibs. [ 21.8 Ibs.
per ft. per ft, per ft. perft. | perft. per ft.
12910 14900 16830 18720 20570 22380
8610 0930 11220 12480 13710 14920
6460 7450 8410 9360 10280 11190
5170 5960 6730 7400 8230 8950
4310 4960 5610 6240 6860 7400
3600 4260 4810 5350 5880 6390
3230 3720 4210 4680 5140 5600
2870 3310 3740 4160 4570 4070
2580 2080 3370 3740 4110 4480
3060 3400

£

WIRTHE LW ODTHOWRN

~ Section No. A 27.
6!!16&'

i_l‘l‘i 1]‘?! ih‘ 1’5” Q_H' HH’ *H' HH’ _g” H" 11!
149 172 19.6(21.9 24.2 265|287 (31.0 33.1|85.3 374
Ths. | lbe. lbe. | Ibs. | Ibe. | Ibs. | lbe. lhs. | lbs.
perft.perft.per[tperft.perft.pe[t.perﬂ.perft.per ft.'per ft.iper ft.
18820 | 21720 | 24610 | 27420 | 30170 | 32880 | 35540 | 38150 | 40720 | 43240 | 45720
12550 | 14480 | 16400 | 18280 | 20120 | 21020 | 23600 | 25430 | 27150 | 28830 | 30480
0410 | 10860 | 12300 | 13710 | 15090 | 16440 | 17770 | 19080 | 20360 | 21620 | 22860
7530 | BA00 | 0840 | 10970 | 12070 | 13150 | 14220 | 15260 | 16200 | 17300 | 18290
6270 | 7240 | 8200 | 9140 | 10060 | 10960 | 11850 | 12720 | 13570 | 14410 | 15240
5380 | 6210 7030 | 7830 | 8620 | 9390 | 10150 | 10800 | 11630 | 12360 | 13060
4700 | 5430 | 6150 | 6850 | 7540 | 8220 | 8800 | 0540 | 10180 | 10810 | 11430

4180 | 4830 | 5470 | 6090 | 6710 | 7310 | 7000 | 8480 | 9050 | 9610 | 10160
B?MQNMWWM%?MSINMDIN

3140 | 3620 4100 | 4570 | 5030 | 5480 | 5920 | 6360 | 6790 | 7210 7620

2000 700 4640 | 5060 6650

14 | 2600 | 3100 3520 | 8920 | 4310 | 4700 | 5080 | 5450 | 5820 | 6180| 6530
2000 | 5000 | 5430

]

=

23

B

RO g

b b e
WR=OPO-IDHM

18 | 2000 2410 5!?301 3050 5080
19 | 1080 | 2200 | 2590 | 2800 | 3180 | 3460 | 3740 4020 | 4200 4550 | 4810
20 | 1880 | 2170 | 2480 | 2740 3020 | 3200 | 3550 | 3820 | 4070 4320 4570

2070 | 2610| 2870 | 3130 | 3300 | 3630| 3880 | 4120 4350
22 | 1710 1070| 2240 2490 2740| 2000| 3230 | 3470 3700 | 3930 | 4180

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 57 span.




CAMBRIA STEEL. 126

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG. Ii

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of angle. —

Section No. A 36.

8!? x 8”

n" *!f 1’5!! gf! ﬁ!’? i_" }S’” %_ll {_EH IH’ 1115” 1*!!

26.429.6(32.7|85.8|38.9 |42.0/45.0/48.1 |51.0|54.0 | 566.9
lbs. | Ibs. Tbe. | Iba. | Ibs. | Ibs Iba. , | Ibs.
per ft.|per ft./per ft.\per ft.|per ft.)per ft.|per ft.|per ft.|per ft.|per ft./per fi.

22310 | 24010 | 27470 | 30000 | 32400 | 34050 | 37370 | 30760 | 42120 | 44450 | 46750
17850 | 19920 | 21980 | 24000 | 25990 | 27960 | 20000

14880 | 16600 | 18310 | 20000 | 21660 | 23300 | 24920 | 26510 | 28080 | 29630 | 31160
12750 | 14230 | 15700 | 17140 | 18570 | 19970 | 21360 | 22720 | 24070 | 25400 | 26710
11160 | 12450 | 13740 | 15000 | 16250 | 17480 | 18600 | 19880 | 21060 | 22220 | 23370
9920 | 11070 | 12210 | 13330 | 14440 | 15530 | 16610 | 17670 | 18720 | 19760 | 20780
8930 | 9060 | 10990 | 12000 | 13000 | 13980 | 14050 | 15910 | 16850 | 17780 | 18700

8110 | 9060 | 9990 | 10910 | 11820 | 12710 | 13500 | 14460 | 15320 | 16160 | 17000
8300

o
WO CVM-In Ouk

| e

5580
17 | 5250 | 5860 | 6460 | 7060 7650 | 8220 | 8700 | 9360 | 9910 1% 11000

4250 | 4740 | 5230 | 5710 | 6100 | 6660 | 7120 | 7570 | 8020 | 8470| 8000
4060 | 4530 | 4990 | 5450 5010 | 6350 | 6800 | 7230 | 7660 | 8080 | 8500

21
22
23 | 3880| 4330 | 4780 | 5220| 5650 | 60S0| 6500 6920 7330| 7730 8130
24

3720 | 4150 | 4580 | 5000 | 5420 | 5830 6230 | 6630 | 7020 | 7410 7700
3570 | 3980 | 4400 | 4800| 5200 | 5590 | 5980 | 6360 | 6¥40| 7T110| 7480

26 | 3430 | 3830 | 4230| 4620| 5000 | 5380 | 5750 | 6120 | 6480 | 6840 7100
27 | 3310| 3600 | 4070 | 4440| 4810 | 5180 | 5540 | 5%90 | 6240 | 65090 | 6030
28 | 3100 | 3560 | 3920 | 4200 4640 | 4000 | 5340 | 5080 | 6020 | 6350 | 6650
gg 3080 | 8440 | 3790 | 4140 4480 | 4820 | 5180 | 5480 | 5810| 6130 | 6450

2980 | 3320 | 3660 4000 im:-mno {\BEUISSDO 5620 | 5930 6230

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 4} span.




128 CAMBRIA STE

EL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of angle.

=

g | Sectlon No. A 91. Soction No. A 129.
mei = 2&_” % 2 3!! x 2!!
between | _!_!'HI 1 I%H' iilljb‘: %n _ﬁ:l_i_rr E. n’_ L ﬁul é”
mvwﬂﬂznsez 45536168 807 41|50 59 68|77
o Foaks ‘ lba. Ibs. | Ibs. | lba | Iha. | lhe. | Ibs. | 1bs. | Ibs. | Ibs.
per per | per | per per | per | per | per | per
Iouf. | foot. | foot. | foot. | foot. | foot. l‘g-i. foot, | foot. | foot. | foot. | foot.
I
2 | 1050 | 1360 | 1650 | 1030 | 2200 | 2460 | 1070 | 1390 | 1600 1980!2260 2530
3 | 700 900 | 1100 ! 1200 | 1470 | 1640 | 710 | 920 | 1120 | 1320 | 1510 | 1690
4 520 | 680 | 830 | 970 | 1100 | 1230 | 530 | 600 | 840 | 990 | 1130 | 1260
5 420 | 540 | 660 | 770 | 880 |_ 430 | 550 | 670 | 700 | 900 | 1010
| | | |
6 350 450 550 | 640 | 730 l 820 | 360 | 460 | 560 | 660 [ 750 | 840
7 300 | 800 | 470 | 550 | 630 | 700| 310 | 400 480 | 570 | 650 | 720
8 260 | 340 | 410 | 480 | 550 | 620 | 270 | 350 | 420 | 500 560 | 630
] 230 | 200 | 360 | 420 | 480 | 540 240 | 310 370 | 440 500 | 560
10 210 | 260 | 330 | 380 430 | 490 210 | 280 | 340 | 400 | 450 | 510
|
11 190| 240 | 300 | 340 390 | 440| 190 | 250 | 310 | 360 | 410 | 460
12 1;u|' 20| 270| 30| 30| 40| 180 20| 20| 30| 30| 42
Distance Section No. A 93.
between 3" x2 %u
s L oitl) oy =
BUPpOr }ur '_T’b’" _ gu | _T.‘ﬂ': | %fr |_3?‘_n
in fi
miet | 451bs | 5.81bs. | 6.81bs. | 7.61bs. | 8.5 Ibs. | 9.5 Ibs,
perft. | perft. per ft. per ft. per ft. per ft.
2 | 2160 | 2640 3100 3540 3070 4380
3 1440 1760 2060 2360 2850 | 2920
P 1080 1320 | 1580 1770 1980 | 2100
5 860 | 1050 | 1240 | 1420 1500 1750
6 720 830 1030 | 1180 1320 | 1460
7 620 | 750 | 880 | 1010 1130 |~ 1250
8 540 | 660 770 | 800 990 | 1100
9 480 590 690 780 880 970
10 430 530 620 710 790 880
il 390 480 560 40 720 800
12 360 440 520 590 060 730

For safe loads below heavy lines the deflections will be greater than the

allowable limit for plastered ceilings = g}y span.




CAMBRIA STEEL.

127

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
Safe loads below are figured for fibre stress of 16 000 pounds

per square inch and include weight of angle.

=

Bl Section No. A 95.
betwean 31" x 23"
i *n‘f ﬁf’ ill !T‘H' *H’ I".lf g” H" %H
4.9 6.1 72 8.3 94 | 104 | 115 | 125 | 184
in foet | Tbs. Ib. Ibs. Ibs. Ibs. | Ibs. Ths. Ths.
perft. | perft. | perft. | perft. | per ft. | perft. | perft. | perft. | perft.
2 | 2000 | 2600 | 3160 | 3610 | 4050 | 4480 | 4800 | 5300 | 5700
3 | 1460 | 1790 | 2110 | 2410 | 2700 | 2990 | 3200 | 3530 | 3800
4 | 1100 | 1340 | 1580 | 1810 | 2030 | 2240 | 2450 | 2650 | 2850
5 880 | 1080 | 1260 | 1450 | 1820 | 1700 | 1960 | 2120 | 2280
6 730 | 9600 | 1050 | 1200 | 1350 | 1400 | 1630 | 1770 | 1900
7 630 | 770 | 000 | 1030 | 1160 | 1280 | 1400 |TT510 | 1630
8 550 670 790 000 | 1010 | 1120 | 1220 | 1320 | 1420
9 400 | 800 | 700 | 800 | 900 | 1000 | 1000 | 1180 | 1270
10 440 | 540 | 630 | 720 | 810 | 900 | 980 | 1060 | 1140
11 400 | 490 | 570 | 660 | 740 | 810 | 800 | 960 | 1040
12 370 450 530 600 680 750 820 880 950
> Section No. A 97.
A 357 x3" .
ween ?ﬂ'” g_" IIS” gu’ ‘,‘!P _B_H *_t.i? i_ﬂ *gn iﬂ
spprs | e g 79 | 9.1 (10.2(11.4[125(13.6/147|15.8|168
in faet, Ibs, | Ibs. | Ibs, | Ibs. | Ibs. | lba. | Ibs. | lbs, | Ibs, | Ibs.
per ft.per ft.[per ft.|per ft.|per ft.|per ft./per [t. ft.!per ft./per ft.
2 3850 | 4540 | 5200 | 5840 | 6460 | 7070 | 7660 : 8790 | 0350
8 2570 | 3030 | 3470 | 3000 | 4310 | 4710 | 5110 | 5490 | 5860 | 6230
4 1030 | 2270 | 2600 | 2020 | 3230 | 3530 | 3830 | 4120 | 4400 | 4670
b 1540 | 1820 | 2080 mo| 2500 | 2830 | 3060 | 3200 | 3520 | 3740
6 1280 | 1510 | 1730 | 1050 | 2150 | 2360 | 2550 | 2740 | 2030 | 3120
v 1100 | 1300 | 1400 | 1870 | 1850 | 2020 | 2190 | 2350 | 2510 | 2670
8 060 | 1130 | 1300 | 1480 | 1620 | 1770 | 1010 | 2060 | 2200 | 2340
9 860 | 1010 | 1160 | 1300 | 1440 | 1570 | 1700 | 1830 | 1950 | 2080
10 770 | 010 | 1040 | 1170 | 1290 | 1410 | 1530 | 1650 | 1780 | 1870
11 700 | 830 | 950 | 1080 | 1180 | 1200 | 1300 | 1500 | 1600 | 1700
12 640 | 760 | 870 | 970 | 1080 | 1180 | 1280 | 1370 | 1470 | 1560
18 500 | 700 | 800 | 900 | 990 | 1090 | 1180 | 1270 | 1350 | 1440
14 550 | 650 | 740 | 830 | 920 | 1010 | 1000 | 1180 | 1260 | 1340

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 4}y span.




128

CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.

NEUTRALAXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16 000
pounds per square inch and include weight of angle.

Section No. A 99.

Distance 41t 5 31
;n‘pm j: g!f 1}!!? *!! ‘1“3'” &!f H: i!! ﬁ” i_"’
in feet, 72 85|98 (11.1/124/18.6/14.8/16.0(17.1|18.3
Ibe. | Ths. | Ibe. | Ibs, | Ibs. | Ibs. | Tbe. | lbs, | Ibs. | Ibs.
per ft.|per ft.per ft.per ft.|per ft.|per fi. per ft. per ft. per ft.per It.
2 3020 | 4620 | 5200 | 5050 | 6580 | 7200 | 7810 | 8400 | 8980 | 9550
3 2610 | 3080 | 3530 | 3960 | 4300 | 4800 | 5200 | 5600 | 5080 | 6360
4 1060 | 2310 | 2650 | 2070 | 3290 | 3600 | 3900 4400 | 4770
[ 1570 | 1850 | 2120 | 2380 | 2630 | 2880 | 3120 | 3360 | 3590
(4] 1310 | 1540 | 1760 | 1980 | 2190 | 2400 | 2600 | 2800 | 2090 | 3180
7 1120 | 1320 | 1510 | 1700 | 1880 | 2060 | 2230 | 2400 | 2560 | 2730
8 980 | 1150 | 1320 | 1490 | 1650 | 1800 | 1950 | 2100 | 2240 | 2390
9 __870 | 71030 | 1180 | 1320 | 1460 | 1600 | 1780 | 1870 | 1990 | 2120
10 780 | 920 | 1060 | 1190 | 1320 | 1440 | 1560 | 1680 | 1800 | 1910
11 710 | 840 | 960 | 1080 | 1200 | 1310 | 1420 | 1530 | 1630 | 1740
12 650 | 770 | 880 | 990 | 1100 | 1200 | 1300 | 1400 | 1500 | 1500
13 600 | 710 | 810 | 910 | 1010 | 1110 | 1200 | 1290 | 1380 | 1470
ia 560 | 660 | 760 | 850 | 940 | 1030 | 1120 | 1200 | 1280 | 1360
Section No. A 131.
Distance
b. 4?! x 35 n
supports &u g_n 'IIG” | i” | 1’5" &H H”_
infeh 7 ibe. | 9.1 Ibs. [10.61bs. 11.9 Ibs. 18.3 Ibs. 147 Ibs.[16.0 Ibs.
perft. | perft. | perft. | perft. | perft. | perft. | perft
2 5300 6260 7190 8090 8070 9760 | 10850
3 3530 4170 4790 5300 5980 6510 7100
4 3130 3590 4040 4480 4880 5320
b 2120 2500 2870 3240 3590 3900 4260
6 1770 2000 2400 2700 3250 3550
7 1510 1790 2050 2310 2560 2790 3040
8 1320 1560 1800 2020 2240 2440 2660
9 1180 1390 1600 1800 1990 2170 2370
10 1060 1250 1440 1620 1760 1950 2130
11 960 1140 1310 1470 1630 1770 10840
12 1040 1200 1350 1480 1630 1770
138 820 960 1110 1240 1380 1500 1640
14 760 890 1030 1160 1280 1390 1520

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 4}y span.




CAMBRIA STEEL.

120

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES,
UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of angle.

#_

[ Section No. A 101.
am ! e PR 5!! x 3:!
o Wean ‘ﬁ‘u i" ‘1‘ r i” 1":: su | H" i" Hn i:t
40 foet, 82|98 (118/128|143|15.7/17.1/185/19.9 212
lbe. | The, | Ibe. | Ibs. | Tba. | Ibs. | Tbe. | Ibe. | Ibs. | Ibe.
—|pex ftiper fhiper ft.fpor ft.per ft.per ft./per ft.iper ft.per fi.iper ft.
2 4020 | 4740 | 5430 | 6110 | 6770 | 7410 | 8040 | 8060 9870
3 2680 | 3100 | 3620 | 4070 | 4510 | 4040 | 5360 | 5770 | 6180 | 6580
E 2010 | 2370 | 2720 | 3080 | 3380 | 3710 | 4020 | 4330 4040
5 1610 | 1900 | 2170 | 2440 | 2710 3220 | 3460 | 3710 | 3950
6 1340 | 1580 | 1810 2260 | 2470 | 2680 | 2800 | 3090 | 3200
7 1150 | 1350 | 1550 | 1750 | 1930 | 2120 | 2300 | 2470 | 2650 | 2820
8 1000 | 1180 | 1360 | 1 1600 | 1850 | 2010 | 2160 | 2320 | 2470
2] $00 | 1050 | 1210 | 1360 | 1500 | 1650 | 1790 | 1920 | 2060 | 2190
10 B00 | 50 | 1000 | 1320 | 1350 | 1480 | 1610 | 1730 | 1850 | 1070
11 730 | 860 | 000 | 1110 | 1230 | 1350 | 1460 | 1670 | 1690 | 1790
12 670 | 790 | 010 | 1020 | 1130 | 1240 | 1340 | 1440 | 1540 | 1650
18 620 | 730 | 840 | 040 | 1040 | 1140 | 1240 | 1330 | 1430 | 1520
14 570 | 680 | 780 | 870 | 970 | 1060 | 1150 | 1240 | 1320 | 1410
et ~ Section No. A 103.
s 57x 33"
m" ﬁ!l i" 11‘!.! &!l "‘H i_!r HH ih‘ HM ;!J HH
pris | g» 10.4(12.0/18.6/15.2|16.8/18.3|19.8|21.3|22.7/24.2
infeet. | The. | Ibe. Ibs, . | Ibs. Tbe. | lbs. | lbe. | Ihe.
_|ver ft. per ft.\per ft. per ft.|per ft.\per ft.|per ft.\per ft.\per ft./per fi./per ft.
2 | 5450 | 6430 | 7400 | 8320 | 0230 10110 |10080 |11820 12050 |13450 14270
8 | 3830 | 4200 | 4930 0150 | 6740 | 7320 | 7880 | 8430 | 8970 | 9510
1 3220 | 3700 | 4160 | 4610 | 5060 | 5490 | 5910 | 6330 | 6730 | 7130
b | 2180 | 2570 | 2960 8600 | 4050 | 4300 | 4730 | 5000 | 5380 | 5710
6 | 1820 | 2140 | 2470 | 2770 | 3080 | 3370 | 3660 .' 3940 | 4220 | 4400 | 4760
é 1560 | 1 2110 | 2380 | 2640 | 2800 | 3140 | 3380 | 3610 | 3850 |
1610 | 1850 | 2080 | 2310 | 2530 | 2740 | 2060 | 3160 | 3370 | 3570
1210 | 1430 | 1640 | 1850 | 2060 | 2250 | 2440 | 2030 | 2810 | 2000 | 3170
10 | 1090 | 1200 | 1450 | 1660 | 1850 | 2020 | 2200 | 2360 T | 2600 | 2850
11 | 000 | 1170 | 1340 | 1510 | 1680 | 1840 | 2000 | 2150 | 2300 | 2450 | 2500
12 | 010 | 1070 | 1230 | 1300 | 1540 | 1600 | 1830 | 1070 | 2110 | 2240 | 2380
is 840 | 090 | 1140 | 1280 | 1420 | 1560 | 1600 | 1820 | 1850 | 2070 | 2190
4 | 780 | 020 | 1000 | 1100 | 1320 | 1440 | 1570 | 1600 | 1810 | 1920 | 2040

allowable limit for plastered ceilings

For safe loads below heavy lines the deflections will be greater than the

= shy span.




180

CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of angle.

ANGLES.

=}

Section No. A 135. -
Distance between 5 x 4"
Will &h‘ 1:5_” r iﬂ .‘"H 1 sﬂ' HH
fot. 110 | 128 | 146 | 168 | 178 | 1865
The. Tbs. Ths. The. The. The.
per ft. per ft. per ft. per ft. per ft. per ft.
2 8370 9630 10860 12050 | 13220 | 14360
3 5580 6420 7240 8030 8810 9570
4 4180 4510 5430 6030 610 7180
5 3350 4340 4820 5200 5740
8 2790 3210 3620 4020 4410 4790
7 2300 2750 3100 3440 3780 4100
8 2000 2410 2710 3010 3300 3500
9 1860 2140 2410 2080 2040 3190
10 1670 1930 2170 2410 2640 2870
11 1520 1750 1970 2100 | 2400 2610
12 1300 1600 1810 2010 2200 7300
i3 1200 1480 1670 1850 2030 2210
14 1200 1380 1550 1720 1890 2050
156 1120 1280 1450 1610 1760 1910
16 1050 1200 1360 1510 1650 1700
S Sectigi: No.’;a 105.
5 x 3%
“?_ i_i’f l 1:[” iﬂ I"” %H }b!! il’!’ ﬁ” E!! HI’! lﬂ
wris (117(18.5(15.83/17.1/18.9|20.6/22.4|24.0|25.7|27.3|28.9
in foet. | 1 lbs, | Ibs. | The, | Ibs, | Ibs, | lbs, | Ibs, | Ibs, | Ibs, | Ibe,
per ft. per ft./per ft.iper ft. per ft.per ff./per ft./per ft./per ft.\per ft./per ft.
2 | 8570 | 7550 | 8500 | 9430 | 10340 | 11230 | 12100 | 12060 | 13800 | 14640 | 15470
3 | 4380 | 5030 | 5670 | 6200 | 6800 | 7450 | 8070| 8640 9200 9760 | 10310
4 | 3280 | 3770 | 4250 | 4720 | 5170 | 5610 6050 | 6480 | 6000 | 7320 | 7730
5 | 2630 | 3020 | 3400 | 3770 | 4140 4490 | 4840 | 5180 5520 | 5850 | 6190
6 | 2100 | 2520 | 2830 | 3140 | 3450 | 8740| 4030 | 4320 4800 5160
7 | 1880 | 2160 | 2430 | 2600 | 2050 | 8210| 3460 | 3700 3040| 4180| 4420
8 | 1840 | 1890 | 2120 | 2360 | 2580 | 2810| 8020 | 3240 3450 | 3660 | 3870
9 | 1460 | 1680 | 1800 | 2100 | 2300| 2400 | 2600 25s0| 3070| 3250 3440
10 | 1310 | 1510 | 1700 | 1800 | 2070 | 2250 | 2420 2590| 2760 | 2030 3000
11 | 1190 | 1370 | 1550 | 1710 | 1880 2040 | 2200| 2360| 2510 | 2660 | 2810
12 | 1000 | 1260 | 1420 | 1570 | 1720 1s70| 2020 2160{ 2300 2440| 2580
18 | 1010 | 1160 | 1310 | 1450 | 1500 1730| 1860 | 1990| 2120| 2250 | 2380
14 | 940 | 1080 | 1210 | 1350 | 1480 1600| 1730 1850 1970 | 2000 2210

For safe loads below heavy lines the deflections will bé greater than the
allowable limit for plastered ceilings

= gy span.




CAMBRIA STEEL,

131

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of angle.

=

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

Section No. A 107.

Distance
between

ﬁ”

4”

mp- | 37|
parts [12.8
in foet, | Ibs. ‘

b e

GhRo b L Sowas Qheﬂo‘
B
=

-
@
=
3

{H

3"

11100 |
7400 |

.:550| 6160

| %"

'1_6'.51_81
Tbs.
ft. per ft. per fL

12320
8220

4930

2”' H”
20.0 218

per__ft \per ft.

13520
0020
6760
5410

Ibs,

l459(| |
? 54]

5880

4000

4200 |
3670 |
3270 |
2040

%” |

286 254 2’?9

1hs.

iper ft. per . per 1t
15840 |

10560
7920
6340

5280
4530
3060
3520
3170

H”
Ibs.

16970
11310

8480
6790

2610
2420
2260

2120 |

i”

18070 |
12050

7230

2260

E. o
289

Iha.
per {t,

19160
12770
0580
7660

6390
5470
4700
4260
3830

3480
3190
20560
2740
2560

2400

109.

iﬂl

"H

'Eﬁ'

=
g
=

1‘?0

Ibs,
.por ft rpe.r ft.

19.1

21.0
Ihs,
per [t

249

B
RN = ODO~IR Ouhoow

18

8640
5760
4320 |
3460

2880
2470
2160
1920
1730

9590
6300
4790
3840

10520
7010
5260
4210

3510
3010
2630
2340
2100

12320

26.8
Ibs.

'.perft Iper ft.

13210

8220 | 8810

6160 |

4930 |

|
4110

3520
3080

2740
2460

6600
5280

4400
3770
3300
2040
2640

e

37

_"',}'_s' "

28 7
pﬂ' ft
14000 |
0300 |
7040 |
5630 |

4700 |
4020 |
35

3056
Iba.
per ft.
14950

0060

7470
5080

4080
4270

20 | 3740

3130|
2820

3320
2000

7000
6320
5270
4520
3060

3510
3160

1570
1440
1330
1230
1150

1080

1010

1750
1620

1500
1400
1320

1760
1630 |
1520

|
1430 |

1650

2560
2350
2170
2010
1880

1760

2720
2490
2300
2140
1060

1870

2870
2630
2430
2260
2110

1980

8 = yho span.

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered




132 CAMERIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16 000 pounds J’

per square inch and include weight of angle.

Section No. A 112,

Distance 8" x 6"

’wu §H ﬁ” &N’ ﬁh‘ i!’ ﬁl? ih‘ }s!f 1"
in foet, —
23.0 | 26.7 | 285 | 812 | 33.8 | 86.5 | 89.1 | 41.7
Ibs. Ibs. Ibs, Ibs. Ibs. X Ibs.
perft. | perft. | perft. | perft. | perft. | perft. | perft. | per ft. | perft.

12770 | 14230 | 15070 | 17080 | 18460 | 10830 | 21170 | 22400 | 23700
10210 | 11380 | 12530 | 13660 | 14770 | 15860 | 16030 | 17000 | 19080

8510 | ©480 | 10440 | 11380 | 12310 | 13220 | 14110 | 14900 | 15860

7290 | 8130 | 8950 | 9760 | 10550 | 11330 | 12090 | 12850 | 13500
6380 g;g 7830 | 8540 | 9230 | 0910 | 10580 léglbg 11890

4640 | 5170 | 5600 | 6210 | 6710 | 7210 | 7600 | 8170 %

4820 5680
3640 | 4060 | 4470 | 4880 | 5270 | 5660 | 6040 | 0420 | 6790
3400 | 3700 | 4170 | 4550 | 4920 | 5280 | 5640 | 5000 | 6340

3010 | 4270 | 4610 | 4950 | 5200 | 5620 | 5040
3680 4340

REEE Boh36 HRGES Somas on
£
3

2830 | 8160 | 3480 | 3700 | 4100 | 4400 | 4700 | 4900 [ 5280
2550 | 2840 | 3130 | 3410 | 3600 | 3960 | 4230

2430 | 2710 | 2080 | 3250 | 3510 | 3770 | 4030 | 4280 | 4530
2840 - 8350

4000
2220 | 2470 | 2720 | 2070 | 3210 | 3440 | 3680 | 3010 | 4120
2120 | 2370 | 2610 | 2840 | 3070 | 3300 | 3520 | 3740 | 3060

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g}y span.




CAMBRIA BTEEL. 133
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 16 000 pounds
per square inch and include weight of angle.
n Section No. A 91.
Distance between L 24» x o
supports in 1%” | 1 f 5" l §r ‘ I['_u [ *n
foct. 2.75 Ibs. | 3.62 Ths. | 4.5 lhs. 1 5.81bs. | 6.11bs. | 6.8 Ibs.
per ft. per ft. per ft. per ft. per fi. per ft.
2 1560 2030 2400 | 2020 3330 | 3740
3 1040 1360 1660 1040 2220 2480
4 780 1020 1240 | 1460 1660 1860
b 620 810 000 f 1170 1330 1490
6 520 680 30 970 1110 1240
) 450 580 710 830 950 1070
8 390 510 620 730 830 930
] 350 450 550 650 740 830
10 | 810 410 500 | 380 670 750
11 | 280 370 450 | 530 610 680
12 260 340 410 | 400 | 560 620
|
e Section No. A 129.
Distance between i 3 . 2»
supports in 1“;" | %u | ﬁu | g | 1_1‘_;: %r.r
fet: | 3.07the.| 4.1 1he. ‘ 5.01bs. | 591bs. | 6.81bs. | 7.7 Ibs.
per ft. per ft. per ft. per ft. per ft. per [t.
2 2210 3540 | 4170 | 4770 5350
3 1470 1930 2360 2780 3180 3570
4 1110 1440 1770 2080 | 2380 2670
5 880 1160 1420 1670 1010 2140
8 740 960 1180 1300 1590 1780
7 630 | 830 1010 1190 1360 1530
8 550 | 720 890 | 1040 1190 | 1340
9 490 640 790 | 030 ‘ 1060 1190
10 | #Ho 580 | T10 830 050 1070
11 | 400 530 o0 | 7 870 970
12 370 | 480 | 500 ‘ B0 800 800

For safe loads below heavy lines the deflections will ‘be greater than the

allowable limit for plastered ceilings

= g span.




134 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 16 000 pounds
per square |nch and include weight of angle.

g Saction No. A 93.

Distance between 3" x 24"
supports in | “}'ﬂ' 1’5” P ]]._u Y _fg"n‘_'

feet. 451s. | 5.81bs. | 6.61be. | 7.61bs. | 8.5 Ibs. | 9.5 Iha.
| perft per ft. per ft. per ft. per ft. per ft.

2 2000 3670 4320 w0 | 550 6140

3 2000 2450 2880 3300 3700 4090

4 1500 1840 2160 2470 2780 3070

5 1200 1470 1730 1980 2220 2460

6 1000 1220 1440 1650 1850 2050

7 860 1050 1230 1410 1590 1760

8 750 020 1080 1240 1300 1540

9 670 820 960 1100 1230 1360

10 600 730 860 990 1110 1230

11 540 070 790 900 1010 1120

12 500 610 720 820 930 1020

18 460 560 660 760 850 940

14 | 4 520 620 710 790 880

Dimmi__ g Section No. A 95.
3%” x 24_:!
r I!‘” %I’I’ | _12‘!! i_“' | ﬂ!!’ *!F
2 | 88 | 94 | 104 | 116 | 125 | 184

Ihs he. | Ibe. | Ibs. | Ibe. | iba | “ibs.

< | p er ft. | per ft. | per It. | per ft. | per ft. | per ft. | per ft.
2 | 4020 | 4040 | 5830 | 660 | 7530 | 8330 | 9120 | 9880 | 10620
8 | 2680 | 3300 | 3%00 | 4460 | 5020 | 5560 | 6080 | 6580 | 7080
4 2010 470 | 2020 3350 3760 4170 4560 4940 5310
5 | 1610 | 1980 ‘- 2330 | 2680 | 3010 | 3330 | 3650 | 3050 | 4250

| |

6 | 130 | 1850 | 1940 | 2230 | 2510 | 2780 | 3040 | 3200 | 3540
7 1150 1410 1670 1010 2150 2380 | 2600 2820 3030
8 | 1010 | 1240 | 1460 | 1670 | 1880 | 2080 | 2280 | 2470 | 2650
9 800 | 1100 | 1300 1490 | 1670 | 1850 | 2030 210 |~ 2360
10 800 | 900 | 1170 | 1340 | 1510 | 1670 | 1820 | 1980 | 2120
1k 730 900 1060 1220 1370 15620 | 1660 1800 1030
12 670 | 820 | 070 | 1120 | 1250 | 1300 | 1520 | 1850 | 1770
13 620 | 760 | 900 | 1030 | 1160 | 1280 | 1400 | 1520 | 1630
14 570 | 710 | 830 | 960 | 1080 | 1190 | 1300 | 1410 | 1520
15 540 | 660 | 780 | 890 | 1000 | 1110 | 1220 | 1320 | 1420
16 50 | 020 | 730 | 840 | o40 | 1040 | 1140 | 1230 | 1330

For safe Ioads helow the heavy lm;s. the deflections will be greater than the
allowable limit for plastered ceilings = g}y span,




CAMBRIA STEEL. 135
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 10 000 pounds
per square inch and include weight of angle.
Section No. A 97.
Distance 3%”’ SSLIT
:twun "_}jgﬁi.r |_1§” Fﬁil %H’ p F 8” Hn 7 | H” i_n
in foot, 86 | 79 9 1 10.2 11 4|125[136/147 158|168
lbs. | Ibs. Tbs. | Ibs. | lbe. | Ihs, | Ihe | Iha.
__|per Tt./per ft. l'l..per ft.per ft. per ft.\per ft. per [t./per ft./per ft.per ft.
2 5000 | 6010 | 6890 | 7750 | 8590 | 0400 | 10190 | 10960 | 11710 | 12440
3 3300 | 4000 | 4800 | 5170 | 6730 | 6270 | 6700 ?8!]] 8290
4 2540 | 3000 | 3450 | 3880 | 4200 | 4700 | 5090 543(!| 6220
b 2040 | 2400 | 2760 | 3100 | 3440 | 3760 | 4080 MI 4380 4080
(3] 1700 | 2000 | 2300 | 2580 | 2880 | 3130 [ 3400 | 3650 | 3900 | 4150
L 1450 | 1720 | 1970 | 2220 | 2450 | 2690 | 2010 | 3130 | 3340 | 3550
8 1270 | 1500 | 1720 | 1940 | 2150 | 2350 | 2550 | 2740 | 2030 | 3110
9 1130 | 1330 | 1530 | 1720 | 1910 | 2090 @ 2& 2760
10 1020 | 1200 | 1380 | 1550 | 1720 | 1880 | 2040 | 2100 | 2340 | 2400
11 030 | 1000 | 1250 | 1410 | 1560 | 1710 | 1850 | 1090 | 2130 | 2260
12 850 | 1000 | 1150 | 1200 | 1430 | 1570 | 1700 | 1830 | 1850 | 2070
13 780 | 920 | 1060 | 1100 | 1320 | 1450 | 1570 | 1600 | 1800 1910
14 730 | 860 | 080 |.1110 | 1230 | 1340 | 1460 | 1570 1670 | 1780
15 680 | 800 | ©20 | 1030 | 1150°) 1250 | 1360 | 1460 | 1560 | 1660
16 640 | 750 | 860 | 970 | 1070 | 1180 | 1270 13701 14601 1550
Section No. A 99.
Distance 4" x 3"
:twun _f‘i _'&L E “rr- __%_,_'_'_-"’;ﬁ %n H” ‘EH &u i_n
i.n“f 782 |85 | 981111 124 13 6/148(1 30 17 1{183
L Ibs. | Ibs. | Ibs. | Ibs, Ibe. Tbe.
__ |per ft./per ft. per ft.|per ft. per ft pcr ft per ft.|per ft. ft per l't per ft.
2 6580 | 7780 | £040 | 10070 | 11170 | 12240 | 13280 14300 | 15290 16260
3 4300 | 5180 | 5960 | 6710 | 7450 | 8160 | 88G0| 9530 | 10190 | 10840
4 3200 | 3800 | 4470 | 5040 | 5500 | 6120 | 6640 | 7150 | 7650 | 8130
5 2630 | 3110 | 8580 | 4030 | 4470 | 4000 | 5310 5720 | 6120| 6500
6 2190 | 2500 | 2080 | 3360 | 3720 | 4080 | 4430 4770 | 5100| 5420
7 1880 | 2220 | 2550 | 2880 | 3190 | 3500 | 3800 4370 | 4650
8 1640 | 1040 | 2240 | 2520 | 2700 | 3060 | 3320 3580 | 3820 | 4060
9 1460 | 1730 | 1090 | 2240 | 2480 | 2720 2950 3180 | 3400 ( 3610
10 1320 | 1560 | 1790 | 2010 | 2230 | 2450 | 2660 2860 | 3060 | 3250
11 1200 | 1410 | 1630 | 1830 | 2030 | 2230 | 2420 2600-| 2780 | 2060
12 1100 | 1300 | 1400 | 1680 | 1860 | 2040 2210 2380 | 2550 | 2710
1 1010 | 1200 | 1380 | 1550 | 1720 | 1880 | 2040 | 2200 1 2350 | 2500
14 940 | 1110 | 1280 | 1440 l 1600 | 1750 | 1900 | 2040 | 2180 | 2320
156 880 } 1040 | 1100 | 1340 | 1400 | 1630 1770| 1910 | 2040 | 2170
168 820 | 970 | 1120 | 1260 ‘ 1400 | 15301 16601 1790 1910( 2030

. For safe loads below heavy lines the deflections will be greater l.h.an the

allowable limit for plastered ceilings

= zdg span.




138 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 16 000 pounds
per square inch and include weight of angle.
Section No. A 131.
Distance between 4" x 34"
ﬁ'l. _ﬁ” i’” 'I]H” !H 1'5:! i” ﬁu’
7% | 91 | 108 | 119 | 188 | 147 | 160
i Iba. Ibs, lbs. lbs. Ibs, Iba.
perft. | perft. | perft. | perft. | perft. | perft. | perft.
8740 7070 0160 10820 11450 12550 13630
4480 5310 6110 6880 7640 8370 9080
3370 3080 4580 5160 5730 6280 6810
2600 3190 3660 4130 4580 5020 5450

2
3
4
b
g 2250 2660 3050 3440 3820 4180 4540

g
£

1920 2280 2620 2050 3270 3500 3800
1680 1600 2290 2580 2860 3140 10
1500 1770 2040 2290 2550 2790 %%

10 1350 1500 1830 2060 2200 2510
11 1220 1450 1670 1880 2080 2280 2480
12 1120 1330 1530 1720 1910 2000 2270
18 1040 1230 1410 1500 1760 1030 2100
14 060 1140 1310 1470 1640 1700 1050
156 900 1060 1220 1380 1530 1670 1820
g 840 1000 1150 1200 1430 1570 1700

: Section No. A 101.
nw 5”13”

betwean i ‘ﬁ'" 115_:: I i” ‘I'!” _&u Hu 'i'” ﬁ" 'l'”
st g0 98 11.3 128|143 15.7|17.1(18.5 (199 212
in feet. Tha, | Tbs. | Ibs. | Ibs. | Ibs. | Mbe, | Tbs. | Ths, | lbs, | lba,
per ft.pper ft.iper ft.iper ft.iper ft. per ft. per ft. per ft.iper ft. per ft.
2 10080 | 11920 | 13740 | 15510 | 17240 | 18030 | 20580 | 22100 | 23770 | 25310
3 6710 | 7050 | 0160 | 10340 | 11400 | 12620 | 18720 | 14700 | 15850 | 16870
4 5030 | 5060 | B870| 7760 | 8620 | ©470 | 10200 | 11100 | 11880 | 12660
b 4020 | 4770 5500 | 6210 6R00| 7570 | 8230 | §880| 9510 | 10120
8 3350 | 3070 | 4580 | 5170 | 5750 | 6310 | 6860 | 7400 | 7020 | 8440
7 2870 | 3410 | 3930 | 4430 4030 | 5410 | 5880 | 6340| 6700 | 7230
8 2520 | 3440 | 3850 | 4310 4730 | 5140 | 5550 | 5040 6330
9 2240 | 2650 | 3050 | 3450 | 3830 | 4210| 4570 4930| 5280 | 5620
10 2010 | 2380 | 2750 | 3100 3450 | 3790| 4120 4440 4750 | 5060
11 1830 | 2170 | 2500 2820 | 3130 | 3440 | ay40| 4030 | 4320 4600
12 1680 | 1990 | 2200 | 2500 | 2870 | 3160 | 343G | 3700| 3060 | 4220
13 _1650| 1830 | 2110| 2360 | 2650 2910|8170 | 3410 3600 | 3890
14 1440 | 1700 | 1960 | 2220 | 2460 | 2700 | 2040 | 3170 3400 3620
15 1340 | 1500 | 1830 | 2070 | 2300 2520 2740| 2060 3170 | 3370
16 1260 | 1400 | 1720 | 1040 | 2100 | 2370 | 2570 2770| 2070 3160
17 1180 | 1400 | 1620| 1830 | 2030 | 2230 | 2420 2610| 2800 | 2080
18 11201 1330 1580 17201 1020 2100 2200 | 2470| 2640 2810

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = iy span.




CAMBRIA STEEL. 137

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 16 000 pounds
per square inch and include weight of angle.

5 Sectioﬂ No.’;& 103.
betwoen | ~.5.._._x_.;§ T
wp. ﬁ” *” 17‘!! *!! "‘PP ll? H.ﬂ *l} HH’ i”’
ports | 8.7 |10.4|12.0/13.6/15.2(16.8|18.3 190.8 21.3 227
infeot, | Ibs. | Tha. | Ibs. | lbs. | Ibs. Tba. | lbe, | Ibs. | Ibs.
per ft.|per ft./per ft./per ft.iper ft.per ft. per ft./per ft./per ft.|per ft.

2 | 10320 | 12240 | 14100 | 15930 | 17710 | 10450 21150 | 22810 | 24440 26030
S | 06880 | 8160 | 9400 | 10620 | 11810 | 12970 | 14100 | 15210 | 16290 | 17350
4 | 5160| 6120 7050 | 7960 | 8850 | 0720 | 10570 | 11410 | 12220 | 13020
D | 4130| 4500 | 5640 | 6370 7080 | 7780 | 8460 | 9120 9750 | 10410
6
§

Hf!
242
per fL.
27500
18400
13800
11040
M40 | 4080 | 4700 | 5310 5000 | G480 | TO50| 7600 | 8150 | 8680 | 0200
2060 | 3500 | 4080 | 4550 | 5060 | 5560 | 0040 | 6520 | 6980 | 7440 | 7880
2580 | 3060 | 3530 | 3950 | 4430 | 4860| 5200 | 5700| 6110| 6510 G900
2200 | 2720 3130 | 3540 | 3040 | 4320 4700 | 5070 | 5430 | 5780 | 6130
2820 3800 3520

5020

_4600

4240

3040

3450

3070

1 1880 | 2220 | 2560 | 2900 | 3220 | 3540 | 3850 | 4150 | 4440 | 4730
1 1720 | 2040 | 2350 | 2650 | 2050 | 3240 | 3520 | 3800 | 4070 | 4340
18 | 15600 1880 | 2170 | 2450 | 2720 | 2000 | 3250 | 8510 | 3760 | 4000
14 | 1470| 1750 | 2010 | 2280 | 2530 | 2780 | 3020 3260 | 3400 | 3720
16 | 1380 | 1630 | 1880 | 2120 | 2360 | 2500 | 2820 | B3040 | 3200 | 3470

16 | 1200| 1530 | 1760| 1990 | 2210 2430 | 2040 | 2850 | 3050 | 3250

17 | 1210| 1440 1660| 1870| 2080| 2290 | 2490 | 2080 | 2880 | 3060
18 | 1150| 1360 1570| 1770| 1970 2160/ 2350 2530 2720 2300

i L Section No. A 136.
Distancobetween | T s D T AN e
m“k if' {'f' 1 !’f -—ﬁ: AE tf‘ ﬂ"
i 11.01be. | 12.81bs. | 14.5 Ibs. | 16.2 Ibs. | 17.8 lbs. | 19.5 It=.
per ft. perft. | perft. | perft per ft. per ft.
2 12500 14410 16250 18100 19880 21620
3 8330 9610 10850 12070 13250 14420
4 6250 7200 8140 H050 0040 10810
5 300 | 570 | esto | 720 | 7950 | seso
8 4170 4800 5430 6030 G630 7210
iy 4 3570 4120 4650 5170 5680 6180
8 3120 3600 4070 4520 4970 5410
9 2780 3200 3620 4020 4420 4810
10 2500 | 2580 | 3200 | 3620 | 3080 | 4320
11 270 2620 2060 3200 36810 3030
12 2080 2400 2no 3020 3310 3600
123 1820 2220 2500 2780 3060 3330
14 1790 2060 2330 2500 2840 3090
156 1670 1920 2170 H10 2650 2880
16 1560 1800 2080 2260 2400 2700
17 1470 1700 1910 2130 2340 2540
18 130 | 1600 | 1810 | 2010 | 2210 | 2400

For safe loads below heavy lines the deflections will be greater than the
allowable limit for pl d ings = g}y span.




138

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 16 000 pounds
per square inch and include weight of angle.

Section No. A 106.

Distance 6"’x3}”
sup- 'i'” .l}‘fd' i" 1"!! !_N HH _ih‘ HH i_ﬂ' HH 1"
ports === i
infeet| 11 135/15.8| 171189 20.6|22.4 240 25.7|27.3 289
The. | Ibs. | The. | The. | Tbs. | Ibg, | b | Ibs. | Ibs. | Ibe. | Ibe.
per ft./per ft. per ft. per ft.per ft.\per ft.per ft. per ft.\per ft.'per ft./per ft.

| wis ke | s

2 | 17300 | 19080 | 22600 | 25160 | 27670 | 30130 | 32550 | 34910 | 37230 | 39510 | 41630
3 | 11540 | 13320 | 15060 | 16770 | 18450 | 20000 | 21700 | 23270 | 24820 | 26340 | 27750
4 | 8650 | 9990 | 11300 | 12580 | 13840 | 15070 | 16270 | 17460 | 18620 | 19760 | 20810
5 | 6020 7090 9040 | 10060 | 11070 | 12050 | 13020 | 13960 | 14890 | 15800 | 16650
8 | 5770 7530 | 8390 | 0220 | 10040 | 10850 | 11640 | 12410 | 13170 | 13880
7 | 4040| 5710 6460 | 7100 | 7910 | 8610| 9300 | 9070 | 10640 | 11290 | 11800
8 | 4330| 4090 5650 6200 7530 | 8140 | 8730 9310 9880 | 10410
9 | 3850 | 4440 5020 5500 | 6150| 6700| 7230 7760 8270 | 8780 | 0250
10 | 3460 | 4000| 4520 5030 | 5530 | 6030 | 6510 | 6080 | 7450 7900| 8330
11 | 2150/ 3630| 4110 4570| 5030 | 5480 | 5020 | 6350 | 6770 7180| 7570
12 | 28s0| 3330| 3770 4190| 4610 | 5020 | 5420 | 5820 | 6210| 6590 6040
13 | 2660| 3070| 3480| 3 4260 | 4640 | 5010 | 5370 | 5730| 6080 | 6400
14 | 2470 2850| 3230| 3590| 3050 | 4300 | 4650 | 4990 | 5320| 5640 5050
15 | 2310/ 2660| 3010 3350 3600 | 4020 | 4340 | 4850 | 4960 | 5270 | 5850
16 | 2160| 2500| 2820| 3150 | 3460 | 8770| 4070 | 4360 | 4650 4940 5200
17 | 2040| 2350| 2660 2960 | 3260 | 3550 | 3830 | 4110| 4380| 4850 4900
18 | 1920| 2220| 2510| 2800 3350 | 3620 | 3880 | 4140 | 4300 | 4630
19 | 1820| 2100 2380 | 2650 | 2010| 3170 | 3430| 3880 | 8020 | 4160| 4380
80 | 1730 2000 | 2260| 2520| 2770| 3010 | 3250 | 3460 | 3720 | 3950 | 4160
21 | 1650 | 1900| 2150 | 2400| 2640| 2870 | 3100| 3320 3650 | 3760 | 3960
22 | 1570| 1810 2050 2200 2520 | 2740| 2060| 3170 | 3380 3590 3780

- For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 35 span.




CAMBRIA STEEL, 139

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 16 000 pounds
per square inch and include weight of angle,

Section No. A 107.

Distancs 67 x 4"
between
sup- " " " " " wl g " " nl o qr
057 3| & | B H’) 3| #
parts | .
infet|123(14.3/162[181 200|218 236|264 272 289 306
Ibs, | Ibs. | Tbe. | Ibs. Ibs. | Ibs. | Ibs. | Ibs. | lbs. | Ibs.
per ft.\per ft.|per ft.|per ft.per ft.]per ft.|per ft.|per !t.lpa' ft./per ft.|per ft.
= ] s
2 | 17700 | 20430 | 23120 | 25750 | 28320 | 30850 | 33330 | 35760 | 38140 | 40480 | 42780
3 | 11800 | 13620 | 15410 | 17160 | 18880 | 20570 | 22220 | 23840 | 25430 | 26000 | 28520
4 | 8850 | 10230 | 11560 | 12870 | 14160 | 15420 | 16660 | 17880 | 18070 | 20240 | 21390
b 7080 | 8170 | 9250 [ 10300 | 11330 | 12340 | 13330 | 14300 | 15260 | 16100 | 17110
B8 | 5900| 6810 7710| 8580 | 9440 | 10280 | 11110 | 11920 | 12710 | 13400 | 14260
7 | 5060| 5840 | 6600 | 7360 | 8000 | 8810 | 9520 | 10220 | 10900 | 11570 | 12220
8 | 4420 5110 5780 | 6440 | 7080 | 7710 | 8330 | 8940 | 0540 | 10120 | 10700
9 | 3030 | 4540| 5140| 5720 | 6200 | 6860 | 7410 | 7950 | 8480 | 9000 | 9510
10 | 3540 4090 | 4620 5150 | 5660 | 6170 | 6670 | 7150 7630 | 8100 | 8560
n 3220 | 3720 | 4200| 4680 | 5150 | 5610 | 6060 | 6500 | 6930 | 7360 | 7780
12 | 2050 | 3410 | 3850 | 4290 | 4720| 5140 | 5550 | 5060 | 6360 | 6750 | 7130
18 | 2720 | 3140 | 38560 | 3060 | 4360 | 4750 | 5130 | 5500 | 5870 | 6230 | 6580
14 | 2530 | 2020| 3300 | 3680 | 4050 | 4410| 4760 | 5110 | 5450 | 5780 | 6110
15 2360 | 2720 | 3080 | 3430 | 3780 | 4110 | 4440| 4770 | 5000 | 5400 | 5700
18 2210 | 2550 | 2890 | 3220 | 3540 3860 ( 4170 | 4470 | 4770 | 5060 | 5350
17 | 2080 | 2400 | 2720| 3030 3330 | 3630 | 3920 | 4210 | 4490 | 4760 | 5030
1970 | 2270 | 2570| 2860 | 8150 | 3430 | 3700 | 3970 | 4240 | 4500 | 4750
19 1860 | 2150 | 2430| 2710 | 2080 | 3250 ( 3510 | 3760 | 4020 | 4260 | 4500
20 1770 | 2040 | 2310 2570 | 2830 | 3080 | 3330 | 3580 | 3810 | 4050 | 4280
21| 1690| 1050 | 2200 | 2450 | 2700 | 2940 3170 | 3400 | 3630 | 3860 | 4070
22 1610 | 1860 | 2100| 2340 | 2570 | 2800 | 3030 3250 | 3470 | 3680 | 3890

For safe loads be.low heavy lines the deflections wnll be greater than the
allowable limit for plastered ceilings = 45 span.




140 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 16 000 pounds
per square inch and include weight of angle.

' Section No. A 109.

Distance 7" x3}"
between i
’
- ﬁﬂ i!f ﬁf! g” Hf! iﬂ ﬁﬂ %ff H"’ 1!
infet, | - | = Tl |
15.0(/17.0/19.1 |21.0 23.0 | 24.9 26.8|28.7 305|828
Iba. | b, | Ibe. | Tha. | Iba | The | Ibe | Ihs. | lhe. | Ibe.
per ft./per ft. per ikipu ft. per ft.\per !1.'ips ft. per ft./per ft./per ft.
<& 13360 | 15140 | 16900 185‘.’0?202&0 21010 | 23530 | 25110 | 26670 | 28210
b 10600 | 12120 | 13520 | 14850 | 16210 | 17530 | 18830 | 20000 | 21340 | 22560
(] 8910 | 10100 | 11270 | 12380 | 13510 | 14600 | 15600 | 16740 | 17780 | 18800
7 7640 | 8650 | 0660 | 10610 | 11580 | 12520 | 13450 | 14350 | 15240 | 16120
8 6680 | 7570 | 8450 | 9280 | 10130 | 10950 | 11770 | 12560 | 13340 | 14100
9 5040 7510 | 8250 0010 | 9740 | 10460 | 11160 | 11850 | 12540
10 5340 | 6060 | 6760 | 7430 | 8100 | 8760 | 9410 |10050 | 10670 | 11280
11 4860 | 5510 | 6150 | 6750 | 7370 7970 8560 | 9130 | 9700 | 10260
12 4450 | 5050 | 5630 | 6190 6750 | 7300 | 7840 | 8370 | 8800 | 6400
13 4110 | 4660 | 5200 | 5710 | 6230 | 6740 | 7240 | 7730 | 8210
14 3820 | 4330 | 4830| 5310 5700 6260 6720| 7180 | 7620 | 8060
15 2560 | 4040 | 4510 | 4950 | 5400 | 5840 6280 | 6700 7110| 7520
16 4340 | 3700 | 4230 | 4640 | 5070 | 5480 | 5880 | 6280 | 6670 | 7050
17 3140 | 3560 | 3080 | 4370 | 4770 | 5150 | 5540 | 5010 | 6280 | 0640
18 2970 | 3370 | 3760 | 4130 | 4500 | 4870 | 5230 | 5580 | 5930 | 6270
19 2810 | 3190 | 3560 | 3010| 4270 4610 | 4050 | 5200 | 5620 | 5040
20 2670 | 3030 | 3350 | 3710| 4050 | 4380 | 4710 5020 | 5330 | 5640
21 2550 | 2880 | 3220 | 3540 3860 | 4170 | 4480 | 4780 | 5080 | 5370
22 2430 | 2750 | 3070 | 3380 | 3680 | 3980 | 4280 | 4570 5130
23 2320 | 2630 | 2040 | 3230 3520 | 3810 | 4090 | 4370 | 4640 | 4910
24 2520 | 2820 | 3000 | 3380 | 3650 | 3920 | 4100 | 4450 | 4700

_For safe loads below henvy lines the deflections will be greater than the
ble limit for plastered ceilings = y}5 span.




CAMBRIA STEEL. 141
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 16 000 pounds =
per square inch and include weight of angle.
Section No. A 112.
Distanos 8 x 6"
N‘W iff | 1'(" &N’ HH a!! {i" %ff HP! 1!!’
in foot, | ——|— —
23.0 | 267 | 285 312 | 338 (865 |89.1 (417 | 442
Ibs, Ibs. Iha. Iba, Ibs. Ibs, Ibs, Ibs. Iba,
per ft. | perft. | perft. | perft. | per ft. | perft. | perft. | perft. | per ft.
4 | 21370 | 23860 | 26310 | 28730 | 31110 | 83450 | 35770 | 38040 | 40290
5 17000 | 19090 | 21050 | 22080 26760 | 28610 | 30430 | 32230
6 14250 | 15900 | 17540 | 19150 | 20740 | 22300 | 23840 26860
7 12210 | 13630 | 15040 | 16410 | 17770 | 19110 | 20440 | 21740 | 23020
8 10680 | 11930 | 13150 | 14360 | 15550 | 16720 | 17880 | 19020 | 20140
] 9500 | 10600 | 11690 | 12770 | 13820 | 14860 | 15800 | 16000 | 17000
10 B550 | 0540 | 10520 | 11400 | 12440 | 13380 | 14300 | 15210 | 16110
11 8670 | ©O570 | 10440 | 11310 | 12160 | 13000 | 13830 | 14650
12 7120 | 7950 | 8770 | 9570 | 10370 | 11150 | 11920 | 12680 | 13430
13 6570 | 7340 | 8000 | 8840 | 0570 | 10200 | 11000 | 11700 | 12390
14 6100 | @810 | 7510 | 8200 | BRRD | 0550 | 10220 | 10870 | 11510
16 5700 | 6360 | 7010 | 7660 | 8200 | 8020 | 0540 | 10140 | 10740
18 5340 | 5960 | 6570 | TISO | FUT0 | 8360 | B8040 | 9510 | 10070
17 5020 | 5610 | 6100 | 6760 | 7320 | 78TO | B410 | 8950 | 9480
18 4750 | 5300 | 5840 | 6380 | 6910 | 7430 | 7050 | 8450 | 8050
19 4500 | 5020 | 5540 | 6040 | 6550 | 7040 | 7530 | 8010 | 8480
20 4270 | 4770 | 52060 | 5740 | 6220 | 6600 | 7150 | 7600 | S050
21 4070 | 4540 | 5010 | 5470 | 5920 | 6370 | 6810 | 7240 | 7670
22 3880 | 4330 | 4780 | 5220 | 5650 | GOSD | 6500 | 6910 | 7320
23 3710 | 4150 | 4570 | 4900 | 5410 | 5810 | 6220 | 6610 | 7000
24 3560 | 3070 | 4380 | 4780 | 5180 | 5570 | 5960 | 6340 | 6710
26 3420 | 3810 | 4210 | 4500 | 4070 | 5350 | 5720 | GOS0 | 6440
26 3280 | 3670 | 4040 | 4420 | 4780 | 5140 | 5500 | 5850 | 6100
27 3160 3530 3800 4250 4600 4050 | 5300 S630 5060
28 3050 | 3410 | 3760 | 4100 | 4440 | 4780 | 5110 | 5430 | 5750

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g}y span.




142 CAMBRIA STEEL.

GENERAL FORMULZ FOR FLEXURE OF BEAMS.
NOTATION.

A = Area of Section in square inches.

d = Depth of Cross Section in inches.

1 = Length of Span in inches.

L = Length of Span in feet.

p = Stress in extreme fibre of section in pounds per square inch.

X1 = Distance of Center of Gravity of Section from extreme fibre in inches.

W = Toéal Load, in pounds, Uniformly Distributed, including the Weight of

eanl.

W = Total Superimposed or Live Load, in pounds, Uniformly Distributed.

W3 = Total Weight of Beam, in pounds, Uniformly Distributed.

W, = Total Safe Load, in pounds, Uniformly Distributed.

P = Load, in pounds, concentrated at any point.

F = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds,
for a fibre stress of 16 000 pounds per square inch for a span of one foot.

F’ = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds,
for a fibre stress of 12 500 pounds per square inch for a span of one foot.

D = Total Deflection of Beam, in inches, due to weight W.

Dw; and DP = Deﬂect\ons of Beams in mches due to the weights Wi and P

N = Coefﬁctent of Deflection of the Tables of Properties = Deflection, in
inches, due to a total load of 1 000 pounds uniformly distributed for a
span of one foot.

= Coefficient of Deflection of the Tables of Properties = Deflection, in
inches, due to a superimposed load of 1000 pounds, concentrated at
the middle of a Beam with a span of one foot.

H = Coefficient of Deflection, in inches, for fibre stress of 16 000 pounds per
square inch, for any section used as a Beam subjected to its safe load
Uniformly Distributed. (See table, page 80.)

H’ = Coefficient of Deflection, in inches, for fibre stress of 12 500 pounds per
square inch for any section used as a Beam subjected to its safe load
Uniformly Distributed. (See table, page 80.)

M = Total Bending Moment, in inch pounds, due to the Weight of Beam and
Superimposed Load.

= Moment of Inertia, in inchest, Axis through Center of Gravity.

= Moment of Inertla. in mchw Axis parallel to above but not through

Center of Gravity.

= Distance, in inches, between these Axes.

= Section Modulus in inches?.

= Radius of Gyration in inches.

= Modulus of Elasticity, in pounds, per square inch (Steel = 29 000 000).

. GENERAL FORMULZ.
S=~x—l MXI—_I‘WI-FAV’ I=A"K e
M= Yx— pS.p= i = 5 Or for Symmetrical Section M =%
For Beam Wsluppo(vr‘t,ed_l_ wl;olth ends and Uniformly Igahged:s =
L gt VY LE NV Sp = D% g OUT o I,
M= 3 s W= (W, +W) 1
SAFE LOADS.
= 8—l;—swhere p = 16000 pounds and I = 12” therefore F = % 16000 S

H e

F = 8—‘;—5 where p = 12500 pounds and 1 = 12” therefore F'= % 12500 S

To obtain the Safe Load for any span in feet, for fibre stress of 16 000 pounds
per square inch:
2 16000S _ F

L L
To obtain the Safe Load for any span in feet, for fibre stress of 12 500 pounds
per square inch: b
Bid Lonko TGRS L E
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GENERAL FORMULZE FOR FLEXURE OF BEAMS.
(CONTINUED.)

DEFLECTIONS.
(1) Beam supported at both ends and Uniformly Loaded:
- 5 Wi 5 (Wit Ws) 18
Deflection for Total Load = D = 39 EI 38  BI
5 Wil
384 EI
(2) Beam supported at both ends with load cnnceutmted at the middle:

i G 5 WaP
Deflection for Total Load = 48[:1 +3Si T

Deflection for Superimposed Load = D, = 4:—%
(3) Beam fixed at one end, unsupported at the other, and Uniformly Loaded:
Deflection for Total Load = D = %“E':l_; -tV E
Deflection for Superimposed Load = Dw, = 12%;
(4) Beam fixed at one end, and unsupported at the other, with load concen-
trated at the unsupported end: R Y

Deflection for Total Load = D = 3EL +§E_I

P
3EI
where W = (W, +W, = 1000 pounds and

Deflection for Superimposed Load = Dw, =

Deflection for Superimposed Load = D=

5 WB 5 Wi+ W) 1

N=2iEl~ EI
1=12"

N
N'= IS ED where P = 1000 pounds and 1 = 12"

Total Deflection, in mches due to a Beam Uniformly Loaded for any span in
fcct=D—WL [W1+Wt)l-‘
1 000 1000
Total Deflection, in inches, due to a Superimposed Load P and the Weight of
Beam W, f 6 foet e Dl o e g SOV
cam W, for any spemluza = 1000 1 mos
— ’ —
H =725 12 H=snl
FOR SYMMETRICAL SECTIONS.
Total Deflection, in inches, for a fibre stress of 16 000 lbs. per square inch
=D = —1-1
Total Deflection, in inches, for ‘a fibre stress of 12 500 lbs. per square inch
- D %
FOR UNSYMMETRICAL SECTIONS.
Total Dfﬂectmn in inches, for a fibre stress of 16 000 pounds per square inch
A
Total [lffgﬂl:ctiou, in inches, for a fibre stress of 12 500 pounds per square inch

=D N
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CAMBRIA STEEL.

BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

"W = Total Load, in Ibs., uniformly
diltrﬂmted. including the weight of

W| ‘= Total Superimposed or Live
Load, in 1bs., uniformly distributed.

Wi = Total Weight of Beam or
Dead Load, in Ibs., uniformly dis-
tributed.

P, Py, P2, P: = Loads, in Ibs., con-
centrated at any points.

The ordinates in diagrams give the
on beam. For superim:

M =Total BendingMoment,in inch-lbs.
5 Mrgcn&nu do$enu,ln ipcl%-lba..

uet.o eights W an vely.

I =Moment of Inertia, m

1=Length of Span, in inches.

E =Modulus F.hltidty. in lbs. per
st‘uvare inch =20 000 000 for steel.
form! mb&l.::l inel dili:; :E:-lghwj(-

y u nclu t
beam =Total Safe Load of T:
di 1Ing

b s for cor

load only, make W3 in formule equal to zero.

(1) Beam 8 it!oxﬂdstbobhand.l
and gp ormly Loaded,

Safe Superimposed Load, in lbs., uni-
formly distributed, W', =W, —Wa.

nr. Ber‘d[ut AT Et 141
o B/ M (W1 -Is-WH)l
Maximum Shmr at points of support
=V _Wi+Ws
2 2
/ Maximum deflection = »3;‘ —VE“I—'
Diagram for Total Imd:—W] 5 (Wi + Wl B
Draw parabola having M = 3 384 ElL g
(2) Bum&uppoﬂod atboth ends
With Load Conoensrated | safe Superisiposed Load, in Ibs, con-

Dhg:'nm for Superimposed Load ;—
Draw triangle having M, = %l

Diagram, Dead Load similar to Case(1)|

(S)Mﬂuduommd Un.l‘?-
ported at

lagram for Total Load:—
Diaw Paabols having M = ‘%'

centrated, P, = 3

Maximum Bendli,lns Moment at middle
of beam = M = D + T

Maximum Shear at ts of su, =
P +Ws o o

2
s SO B
48EI ' 384 EI

Max. Deflection = +

Safe Superimposed I.mdwi.u 1bs., uni-
formly distributed, W', = = Wa.

Maximum Bending Moment at point of
L+ Wyl

support = % - 0L )

Maximum Shear at point of support =
W =W +Wa

WB _ (Wi+Wa)l

Max. Deflection = —— =

L T
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IBENDInglvE MOMENTS

AND DEFLECTIONS FOR

AMS OF UNIFORM SECTION.

W = Total Load, in 1bs., uniformly
distributed. including the weight of

W1 Total Superimposed or Live
Load, in 1bs., uniformly distributed.

W2 = Total Weight of Beam or
Dead Load, in lbs., uniformly dis-
tributed.

P, P1, P2, Ps = Loads, in 1bs., con-
centrated at any points.

The ordinates in diagrams give the
on

M =Total Bending Moment,in inch-1bs.

M1, M, = BendingMoments,in inch-Ibs.,
due toWeights Wi and P respectively.

I = Moment of Inertia, in inchest,

1 = Length of Span, in inches.

E = Modulus of Elasticity, in 1bs. per
square inch = 29 000 000 for steel.

W; = Total Safe Load, in lbs., uni-
form!y distributed, including weight of |
beam = Total Safe Load of Tables.
bending moments for corresponding points

m. - For superimposed load only, make W2 in formule equal to zero.

(4) Beam fixed at one end, and
Unsupported atother, ‘with
Load Concentrated

M, at the free end.

Diagram for Superimposed Load —
Draw triangle having M,
Diagram, Dead Load, snmllarm Case(s)

Safe Superimposed Load, in lbs., con-
centrated, P, = ;—84—&

Maximum Bending Moment at point of
support =

Maximum Shear at point of support =
P +Wa.

Wals-

Maximum I?eﬂectxon ='§ﬁ SEI

(5) Beam Supported atbothends
with Load Concentrated at
any point

Diagram for Superimposed Load :—
Pab
e
Diagram, Dead Load,similar to Case(1)

Draw triangle having M, =

Safe Supeﬁmposed2L63d, in. lbs., con-
centrated, P, = M—_%‘_\M.

8ab
Maximum Bending Moment under load
_a (2Pb 4+ W2l — Wsa)

2l e i¥h, W

Max. Shearat Sup. neara = +—2'
Max. Shearat Sup. near b= —a-l—&-
Deflection at distance x from left sup
it i 2al 2al — a?

B s

W Aal a’ 31

[Pb R ( 2al —a? 21)’]

x = 2113——3 = Distance, from left

support, of point of maximum deflection
for superimposed load.

(6) BeamSu ported atboth ends
wo S

ymmetrical
e R
i Qe Qr
: <
A -a--> . K—-ﬂr-\\

-Diagram for Superimposed Load —
Draw trapezoid having M,
Diagram, Dead Load, similar to Case( 1| 24

Safe Superimposed Load, in lbs,, con-
V) Wt

centrated, each, P. =
Maximum Bending Moment at center
of beam = Pa + WsLl
Maximum Shear at points of support =
2P 4 W:.

Maxxmum Deflection =
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CAMBEIA STEEL.

BENDING MOMENTS

AND DEFLECTIONS FOR

BEAMS OF UNIFORM SECTION.

W = Total Load, in lbs., uniformly
distributed, including the weight of

beam.
Wi = Total Superimposed or Live
Load, in Ibs., uniformly distributed.
W32 = Total Weight of Beam or
Dead Load, in lbs., uniformly dis-
tributed.
P. P|. Ps, Pa = Loads, in le.. con-
centrated at any points.

The ordinates in diagrams give the

on beam. For superimposed load only, make Wz in formule equal to zero.

M =Total Bending Moment,ininch-1bs.

M., M, = Bending Moments,in inch-lbs.,
duetoWeights Wi and P respectively.

I = Moment of Inertia, in inchest.

1 = Length of Span, in inches.

E = Modulus of Elasticity, in lbs., per
square inch = 29 for steel.

W, = Total Safe Load, in lbs,, uni-
formly distributed, including the weight
of beam = Total Safe Load of Tables.

bending points

tsfor corr

(7) Beam Bupported at bothends
with Loads Concentrated
at various Points.

The total bending moment at any
point produced by all the weights is
equal to the sum of the moments at
that point produced by each of the
weights separately.

Diagram for Dead Load similar to
Case (1).

The Maximum Bending Moment occurs
at the point where the vertical shear
equals zero and will be at one of the
loads P, Py, or P: depending upon their
amounts and spacing if W2 is neglected.

Let R = Reaction at Left Support.

Bending Momentat P =

i, 2a?
Q= 21

Bending Momentat Py =
2
M = Ray — = + P (a1 — a)] .
Bending Moment at Ps= Mys= Ras—
[V 4 Prtas =20 + P (@ —a)] -

Shear or Reaction at Left Support =
Pib:+Pibi +Pb , W2
LAULEL AL ST
1 2
Shear or Reaction at Right Support =
Pras tPrar+Pa | Wy
1 2

Diagram for Superimposed Load:—
Draw as in Case (5) the Ordinates FC,
GD and HE ing the bendi
moments due to loads P, Py and Ps re.
spectively. Produce FC to P, making PC
= FC + IC + JC; GD to Q, making
QD = GD + KD + LD;and HE to R,
making RE = HE 4+ ME 4+ NE. Join
the points A, P, Q, R and B, then the
ordinates between A B and polygon A P
QRB will represent the bending moments
for corresponding points on beam,
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BENDING MOMENTS

AND DEFLECTIONS FOR

BEAMS OF UNIFORM SECTION.

W = Total Load, in 1bs., uniformly
distributed, including the weight of

beam.

Wi = Total Superimposed or Live
Load, in Ibs., uniformly distributed,

W: = Total Weight of Beam or
Dead Load, in Ibs., uniformly dis-
tributed.

P.P, Py Ps= I..O‘ads‘ in lbs., con-
centrated at any points.

The ordinates in diagrams give the

M =Total Bending Moment in inch-lbs.

M., M, = BendingMoments,in inch-lbs.,
due to\‘\"cnghm Wi and P respectively.

I = Moment of Inertia, in inchest,

1 = Length of Span, in inches‘

E = Modulus of Elasticity, in Ibs., per
square inch = 29 000 000 for steel.

W, = Total Safe Load, in lbs., uni-
formly distributed, including the weight
of beam = Total Safe Load of Tables.

bending tsfor corr 1i

in
on beam. For superimposed load only, make W3 in formule equal to zero.

(8) Beam Fixed atboth ends and
Uniformly Loaded.

A s
Diagram for Total Load: raw
parabola having M = % Also A A’
parallel to base and at a distance
M’ = 7. The Vertical distances

between the parabola and line A A’
are the moments for corresponding
points on beam.

Safe Superimposed Load, in lbs., uni-
formly distributed, W'y, = § W, — Wa.

Distance of points of contra-flexure
from supports = .2113L.

Maximum Bendm.g Moment al‘. points
o stpport = e (Wi +Wa) 1
12 19 A
Bending Moment at middle of beam =
Wl _ (Wi +Wal
24 24

Maximum Shear at points of support =
Wi + Ws

2

N Deflecti Wi
aximum efection = m
(Wi + W) I.'
38EL

(9) Beam Fixed at both ends
with Load Concentrated at
the Middle.

Diagram for Superimposed Load :—
Draw triangle having M = - Also
A A’ parallel to base and at a distance
M= 5 The Vertical distances be-

tween the triangle and line A A’ are
the momentsforcorresponding points

on beam.
Diagram for Dead Load similar to

Safe Superimposed Load, in 1bs., con-
centrated, P, = W, — § Ws.

Distance of points of contra-flexure
from supports = {l.

Maximum Bending Moment at points
of support = 5 + 12

Bending Moment at middle of beam =

Maximum Shear at points of support =
P+Ws

2

Case (8).

t 2 P2
Maximum Deflection 19261 +
Wl
384EIL
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VALUES OF MOMENTS OF INERTIA FOR STAND-
ARD AND CAMBRIA SECTIONS.

|
| K ud+z-:b—u+“’ zi2,
bd? he—1
1, Axis 1-1 = '12" g
g e 3 | bi—t
T, Axis 22 u +,2+ .
Slope of flange = g = ::1 = -é—lor standard sections.
i N 1=h— gb—t).
e s, | A = td+ 20 (b-t) + 2210
-f:‘;! | . [“+ Iist‘+ (b=1t)? (b+2t)]+&.
i b d | f, ks 1 T B Mo
| I r, Axls!—z--—-[ZAb'+lt'+h‘_t‘ - Aw,
=tk | oot s 5 = & for standard secti
"-?‘-'-b ' pe of flange s-z(b t} or § ard sections.
2 h=d-—2s l-h—Zg(b—t).
A=t(2a-—1t).
et o WHat—t
bt 2(2a—t)
] u a’ - Ve -
? J FAe T tla :'J‘-I-nx'—(a t) (x—t)
i Y
i ]
TS PSR 3(:—&)'+t[ —(2x— -‘-)]
Nao| ImAxs2-2= e

3

=t (a+b—t)
t(2ﬂ.’+b}+n" , _ t2bHa)+bs
2(a’+b) - 2(b"+a)
[ (2x—t)b(b=2x")+(2x'~t) (a—t) (a+t—2x) Jt
R (=1
_ =) b= (b—t) c—t)h
3

| Tan.2a=
I, Axis1 =1

I Axis3—2= '.-‘b:’i'l_""_“_:__';(_a_‘.‘).(f'_‘_';’_'.
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VALUES OF MOMENTS OF INERTIA FOR STAND-
ARD AND CAMBRIA SECTIONS.

€
':ﬂ\ G A=[b+2@=-t)t.
B=Napl
= Tan. 26 = 4+ Bt=t) @1=at)
I - -1
b bft
R 1. Acis 1 — 1 m A0 — 4 (b—200
i : 12
; - ,E
¢ b (a+a")? = 20"’ — Ga‘ah’
i I' Axis 2 — 2 =
" a\_,i 12
1—-“ ' =
I* Minimum, Axia 3 — § = LS00 = Tainal
& -2 cos 2a
2 Ht+ t:) :
i ‘ A= +n'ti+ b (s + 0.
et —y |
8 7 et | 382 (b—t1)42b"s’ (s'4-38)+3tid*—1 (t1i—t) (3d—1)
a‘#f} > i'—?'-;—'l'}"'x- ""——---"—-—-—-éh. ko LI o
T == )
}‘"bf"l jd I Axis 1 — 1 = POtHO-Hba-2b
x, 4 12
: { ) : sttt | ¢HI2b (b 43)7
"""'J.“'“i‘ I.Axhi—ﬂ--—w o+ 35 1]
O + =0t —02+2 (0+209
2 144

e = Area of head.

A-c+t(d—k1+(h—:)(.;+-;—').

e@d-k+t- k}’+{h-—tl(u+ss+ )
| == AT S JIari e

e 264+k\1] | 4+
I Axisl—1=¢ ﬁ-i—(d—-v T )]+._§_.
NI

t3(1++/)+-sb? s’h’[2b"+(2‘lf+3t)‘-]

{1 _-._ :
2 | VAxis2—2= 7 * L
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CAMBRIA STEEL.

PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral

Axis to Extremities
Sections e o g of Section.
= xand x;
s . a-3
=R ==L f:
T
1 1
a1l x, at x=a
‘"&'“i‘* \Ii
a!—a? x = -%
a
a? xn=——=170a
V2
i
é x bd o
e--b + ¥|
i x.
(] e
o B
d|x, bd xp=d
1 1
-w-b-d;-a i
a
=== ‘B’? i bd — budy xi = %
ibibl X
7 G 8
i LA bd n=—20
} 2
%, V bitd

AN, %
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia. Bection Modulus. Radius of Gyration.
=ik -
1 S x rm ’\u’r-h“
at al —2 = .2802
2 6 Viz
at al 8 =5
5 3 Ve
at—at at—ad at+ ag?
12 [ 12
at —2 15 —2 - 280
12 6y 2 T
bd? bd? 4. - 280d
1 B V2
bdt bd? A s
3 3 v
|
bt — bydy? bd? — buds? _bdt—bud?_
12 6d 12 (bd — budy)
|
bd? bt B
6 (b* + d9) 6y +a V6 (bt + %)
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PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
Area of Section. Axis to Extremities
Sections. & of
x and xp
bd _ dcosa+bsina
2
X = ._d.
bd 3
5 -1
3
-b; Xi=d
‘_'f_’= 785 n-—g-
|
s '-‘"'—:i‘ﬂ=.7sud-—da=: x --‘._}
‘ x = -?d-ﬂ.ilﬂd
wds 3w
2 = 30342
% ‘ Br=9)d _ s
——————————————— L LS ——
bt d
"‘;b‘.d *=bfm 3
bit2b d
RETER 3
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia. Section Modulus, Radius of Gyration.
1 I
I b ¢ FENE
bd s db (d*os®a + bikinta d!cos!¢+b*sm!¢
lz{d*ms’rx+b’am a) T "dcosd - Dalng ’ iz
a ] d
bd bd? ——— = .286d
36 24 Vv 18
Axis tI;Jug_h base; | T | d
bd3 bd2 —= 408d
12 ' 12 Ve
Axis Lhr%gh apex; b:_‘ ‘ l*iz—n 07d
4 V
!
wt | d
or = oede Ty = .008d3 f 7
w(di=diy) _ w (di—dif) _ (d4- did)| VarFae
T =. 040 (di—di") = . et
[
Or—04 o oograe | 904 i gagqe| VRI=4 L oo
1152x 102 (37 — 4) (3w —4) | 12» &
| —ail i
b2 +4bb; + by ’ b2+ 4bbi+b bi? : d 2(b*4-4bbi+Inu%)
6(k+b) O TeFm L N
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CAMBRIA STEEL.

PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral

Area of Section. Axis to Extremities
Sections. " of Section.
xand x1
3 s 2d
3 d? tan. 30° = .866d2 x=-
3 - W diins
3 d? tan. 30° =. 866d2 X = 5 e 300 .577d
B o ° d
—— --x-= | 2d2tan. 22}° = .828 d2 X1 =
X, | 2
SR ‘
wbd d
e .785 bd =4
4 a d
td + 2b’ (s + n’) u=-
b
td + 2b’ (s + n') X =
. d
td + b (s + n) =3

td+ b (s+n')

x=[b%+%+%(b—t)’
b+20)]+A

x1=b-—x
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia.

Section Modulus.
I

Radius of Gyration.

where g = 2(b—t)

T
1 S=x id \/ Yy
d? (142 cos? 30°) 2200 d 1+ 2cos?30°
" 4cos?30° . ‘2 %ﬁ’ V] = 12a5| 30530 3
= .06d4 = .264d
d? (l + 2 cos?30°) ATd(Q+2cos? 30°) d 1+ 2cos230°
" 4cos?30° 4 cos 30° 4co0s30° 3
= ,06d¢ = ,104d? = .264d
A d? (14 2 cos? 22}°)] é d (14 2 cos?22}°) d 14 2cos?223°
2 4 cos?223° 4 cos 223° 4 cos 223° 3 1
= .055d* = .1094d3 = 257d
= bd? = bd? d
e .049bd? e .098bd? T
1 1
2 R o h 16
1o [hd* PP (ht —1 )] -2(11“ a3 Ay
h-1 V A
where g T
LI e
1o b @—m 418 E
B (pi— L I
+%® lt‘)] 5 r=4/L
where g = et
1 1
= ey 4 — |4
12[bd et )] 21 i
_ h-l TR P AR
where g = 3b=t)
l[zsw+1t3+§(b4 -9 ]
3 2 1 1
— Ax2 r= T
-1 b—x A
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CAMBRIA STEEL.

PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
Area of Section. Axis to Extremities
Bections. of Bection.
P xand x
bd —=h(h—1) Xy =
D g
HEaly | wre-o | =e3
Jj"----tl--—-’ *.
i
bd—h(b-t) n-%
_ 2ba-t ht?
bd—h@m—1t & 2A
n=b-—x
d
td+s@®—1t) Il-—é'
ttstb-—t)
bs + ht - 2A
un=d-x
x = WHHE(b—t)+s(bi—t) (2d—s)
bs + ht + s 2A
u=d-—x
Xm=
Bt h(t+t:) | 3bs43th (d+8)+hiti—t) (h+3s)
2 6A
xi=m=d-—x
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PROPERTIES OF VARIOUS SECTIONS.
Moment of Inertia. Section Modulus. Radius of Gyration.
I 5
1 B ‘ ERVES
bds — b (b — 1) bd# — n (b — t) \/ _bdi—hi(b—t)_
I Y] B s 12[bd — b (b= t)]
2sb? + ht? 2sb? 4 ht? 25b3+ ht?
12 6b \ i2bd=h(b—t)]
bdd — b (b—t) bd? — b (b — t) bdi—h(b—t)
T ; 6d 12[bd—h(b—1t)]
2sh? + ht? 1 I
T b—x AT
tdt 48 (b — 1) tdi 48 (b—t) [Ctdteb—t)
i 12 . 6d 12[td+s(b—t)]
txi? + bxd— (b—t) (x—s)? ! \,m-+bxo—(b—:) (x—s)?
3 S 3 (bs+ht)
bx? 4 bixa? = (b— t) (x — 8)? [bx'-{-b:x:"— (b—t) (x—s)?
3 I 3 (bs+ ht+ bis)
_ (bi—t) (1 —8)* d=x _ (i—t) (u—g)*] 3
3 3(bs+ht+bis)
4bst+-h? (3t+t) =1 1
e e —AG—~a = 2
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EXPLANATIONS OF THE TABLES OF PROPERTIES
OF STANDARD AND SPECIAL I-BEAMS, STAND-
ARD AND SPECIAL CHANNELS, AND STANDARD
AND SPECIAL ANGLES WITH EQUAL AND UN-
EQUAL LEGS.

PROPERTIES OF I-BEAMS.

PAGEs 164 T0 167 INCLUSIVE.

The figures or values in the various columns give the section
numbers, dimensions, weights, areas and properties of the sec-
tions as noted in the different headings.

The columns which require special explanation are as follows:

SeEcTioN MopuLus—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 depth of the beam.

COEFFICIENTS OF STRENGTH—Columns 13 and 14.

The coefficients of strength F and F’ have been computed for
fibre stresses of 16 000 and 12 500 pounds per square inch respect-
ively, 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 long. 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
formule:
F =3X16000 X S
F'=%X12500 X S

in which S is the section modulus.
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COEFFICIENTS OF DEFLECTION—Columns 15 and 16.

The Coefficients of Deflection N and N’ for uniform and center
loads, respectively, were obtained from the following formulae:

_we IR
76.8EI 48EI

in which

P and W = 1 000 pounds.

1 = 12 inches.

E = 29 000 000.

I = moment of inertia about axis 1-1.

These coefficients are, therefore, the deflections in inches of a
beam one foot long with a load of 1 000 pounds, hence, the deflec-
tion of a beam for any load and span may be obtained by multi-
plying the proper coefficient by the cube of the span in feet, and
by the number of 1 000-pound units in the given load.

PROPERTIES OF STANDARD AND SPECIAL CHANNELS.
PAGEs 168 T0 171 INCLUSIVE.

The various columns in the Tables of Properties of Standard
Channels are similar to those in the Tables of Properties of
I-Beams, as explained above, with the addition of column 11,
which gives the Section Modulus about an axis through the center
of gravity parallel to the web, and column 13, which gives the
distance of the center of gravity from the outside of the web.

’

In this case the Section Modulus S’ = 5 the notation being

R

as given at the heads of the columns.
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PROPERTIES OF ANGLES.

The values in the Tables of Properties of Standard and Special
Angles, with Equal Legs, pages 174 to 179, are these stated in the
headings, and those in the Tables of Properties of Standard and
Special Angles, with Unequal Legs, on pages 180 to 185, are
similar, but with the addition of values for I/, S’ and r”” about
the inclined axis 3-3, the position of which, in order to give the
minimum values, was determined by the formula on page 148
or the value of the tangent of 2¢. After determining the position
of the inclined axis, the properties corresponding thereto were
obtained by the formula on page 148.

MOMENTS OF INERTIA OF RECTANGLES.

A Table of Moments of Inertia of Rectangles, about a trans-
verse axis through the center of gravity, is added on pages 186
and 187 for convenience in calculating the Moments of Inertia,
Section Moduli, and Radii of Gyration for compound shapes in
which plates are used.

GENERAL FORMULZE FOR PROPERTIES AND
FLEXURE.

Formule for obtaining the Properties of Standard Sections are
given on pages 148 and 149, and for various usual sections on
pages 150 to 157 inclusive. _

General formule for Flexure of Beams, Bending Moments,
and Deflections for various cases of loading are given on pages
142 to 147 inclusive,
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EXAMPLES OF APPLICATION OF THE TABLES
OF PROPERTIES.

ExAmPLE I.

What is the proper size of [-Beam to carry a load of 35 000
pounds concentrated at the center of a span of 25 feet, the fibre
stress not to exceed 16 000 pounds per square inch?

In the Tables of Properties of Standard I-Beams, the column
headed F gives the coefficient of strength for a uniform load cor-
responding to a fibre stress of 16 000 pounds per square inch.

The coefficient of strength for a concentrated load at the center
is twice that for the same load uniformly distributed, hence the
coefficient necessary to meet the conditions is 35 000 X 25 X 2
= 1750000. From the Table of Properties of Standard
I-Beams, page 167, column 13, the coefficient F for a 24-inch
80-pound beam is found to be 1855 310. The weight of the
beam itself is 80 X 25 = 2000 pounds, which corresponds to a
coefficient of 2000 X 25 = 50 000, which deducted from 1 855 310
gives a net coefficient of 1805310. A 24-inch beam weighing
80 pounds per foot is, therefore, the proper size.

ExawmrLE II.

What is the deflection of the beam in the preceding example
under the given load?

In the Table of Properties of Standard I-Beams, pages 164 to
167 inclusive, the coefficient of deflection for beams with center
loads is given in column 16. To obtain the required deflection it
is only necessary to multiply the coefficient by the cube of the span
and the number of 1 000 pounds units contained in the load.

Thus for the given example the deflection in inches =

.328 inch.

0000006 X 25° ><35°°(?
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Exawmere 111,

What is the safe load uniformly distributed that can be placed
on an 8-inch standard channel weighing 11.25 pounds per foot,
with a clear span of 15 feet for a maximum fibre stress of 12 500
pounds per square inch, the web to be placed vertically?

From the Table of Properties of Standard Channels, page 169,
column 16, the coefficient of strength F’ for the given channel
under the conditions named, is found to be 67 300. Hence, the
total load may be 67 300+15 = 4487 pounds, and, as the channel
itself weighs 169 pounds, the net superimposed load which it can
safely carry under the given conditions is 4318 pounds.

ExamreLE IV,

What is the fibre stress in a 5" x 3" angle weighing 8.2 pounds
per foot if loaded at the center with a weight of 1500 pounds, used
as a beam with a span of 6 feet, the 5-inch leg to be placed verti-
cally?

The bending moment at the center will be

"ﬂ.{._‘gﬂ e 1500 X 72-{-8'2 A0 X7 = 27 443 inch pounds.
4 8 4 8
Referring to the Table of Properties of Standard Angles,
Unequal Legs, on page 183, the Section Modulus for this angle,
corresponding to the axis 2—2, is found to be 1.89.
The maximum fibre stress is obtained by dividing the bending

moment by the section modulus, thus: 2.‘;% = 14 520, which is

the maximum fibre stress in pounds per square inch at the point
most remote from the neutral axis, which in this case is the
extremity of the longer leg of the angle.

The second term in the above expression for the bending
moment is that due to the weight of the angle itself and is incon-
siderable, so that in practice it might be neglected for short spans,
but should be taken into consideration for the longer ones.
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PROPERTIES OF COMPOUND SHAPES.

The moments of inertia, section moduli, and radii of gyration
of compound sections used as beams or columns, composed of
plates and angles, channels, beams, or any combination of these,
may be obtained with the aid of the Tables of Properties as
follows:

The first step is to find the center of gravity of the proposed
section, which in the case of symmetrical sections is at the center
of the figure.

For unsymmetrical sections the position of the center of
gravity may be determined by multiplying the areas of the
component parts by the distances of their centers of gravity
from any convenient line, taken as an axis, and dividing the sum
of these products by the sum of the areas, which will give the
distance of the center of gravity of the compound section from
the assumed axis.

The position of the center of gravity for all sizes of angles
and channels, is given in the Tables of Properties for these
shapes, and is given for various geometrical sections on pages
150 to 157 inclusive, in connection with their other properties.

After determining the position of the center of gravity of a
compound section, as explained above, the moment of inertia
about an axis through its center of gravity may be found by
taking the sum of the moments of inertia of each component
part about an axis through its own center of gravity, parallel to
the axis of the compound section, and adding thereto the sum
of products obtained by multiplying the area of each component
part by the square of the distance of its center of gravity from
the axis of the compound section.

Having thus obtained the moment of inertia of the compound
section, the section modulus may be obtained by dividing this
moment of inertia by the distance from the neutral axis to the
most remote extremity of the section.

The square of the radius of gyration for the compound section
may be obtained by dividing the moment of inertia by the total
area.

The moment of inertia of a compound section about any axis
other than that through its center of gravity may be found in a
manner similar to that above described.
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PROPERTIES OF STANDARD I-BEAMS.

1 2 7
Dﬁﬂt Moment
i of Inertia
Seckion | poem, Axis 41,
Kumber.
d A t b 2 i o T i 4 L
Inshes. | Paunds, | Sq. Ins, | Inoh. | Inches. | Inhesd |Inches3 | Inches.| Inchess| Inch.
Bb65| 8| b5.50 1.68| .17 | 2.33 25| 177|128 .46/ .53
g “ | 850 191| 26 |242 27| 1.8|1.19 .53 .52
} “ | 7.50| 2.21| .36 | 2.62 29| 19|115| .60 .52
B9| 4| 750 221| .19 | 2.66 60| 3.0 184 .77 .59
e “ | 8.50| 2.50( .26 | 2.78 64| 382|159 .85 .58
2 9.50 2.79| .34 | 2.81 6.7| 3834|154 93 .58
s “ 110.50| 3.09| 41 | 2.88 7.1| 86|152 101 57
B13 | b5 | 9.75| 2.87| .21 |3.00| 12.1| 48 |2.05 123 .65
: “ |12.26| 8.60| .38 |8.15 | 13.6| 54194 145 .63
l 14.76| 4.34 .50 329 | 15.1| 6.1 |1.87 1.70| .63
B17 | 1225/ 3.61| .28 (333 | 218 | 7.3 /2486 185 .72
% “ 114.95| 4.34| .35 |345 | 24.0| 8.0|285 209 .89
L ‘“ |17.26| 5.07| 47 |8.567| 2862 | 8.7 |27 2.36 .68
B21 5.00| 442 25 366 | 362|104 |2.86 2.87 .78
“ | " [17.50| 5.15| .35 |3.76 | 389.2 |11.2 |2.76| 294! .76
| .00 5.88| .46 8.87| 422  12.1 |268| 3.24 .74
B25 | 8 |18.00| 5.33| .27 (400 | 569|142 |327 3.78 .84
“ | * |20.25| 596/ .35 |4.08| 602 |15.0 | 3.18) 4.04| .82
“ | " 2275 669 .44 |4.17| 64.1|16.0 3.10 4.36 .81
‘ 25.26| 743 .63 (4.26| 68.0 |17.0 | 3.08| 4. .80
B29 | 9 [21.00| 6.31| .29 (4.33| 849|189 |8.67| 5.16/ .90
¥ ‘“ |25.00( 7.85| 41 |445| 919 204 |3.64 5.65 .88
i¢ ‘ 180.00| 8.82| .57 |4.61 1019 |22.6|340 642 .85
“ | * |35.00(10.29| .73 |4.77.| 111.8 | 24.8 | 8.30| 7.31 .84
B33 | 10 (25.00| 7.37| .81 |4.66| 122.1 244 | 407 €89 .97
@ “ 130.00| 8.82 .45 |4.80 | 1842 | 26.8 | 8.90| 7.65 93
& ‘ 135.00(10.29| .60 | 4.95 | 1464 | 29.3 | 8.77| 852 81
L “ 140.00{11.78| .75 | 5.10 | 158.7 | 81.7 | 3.87 9.50I 90
B41 | 12 |31.560| 9.26| .85 | 5.00 | 215.8 | 86.0 | 4.83| 9.50 1.01
|5 ‘ |85.00{10.29| .44 | 5.09 | 228.3 | 88.0 | 4.71/110.07 .99
i  140.00/11.76 .56 | 5.21 | 2459 | 41.0 | 4.57 10.95| 86
B53 | 15 (42.0012.48| 41 |5.50 ( 441.8 | 58.9 | 5.95(14.62( 1.08
5 ‘“ 145.00(18.24 .46 | 5.65 | 455.8 | 60.8 | 5.87/15.09| 1.07
° “ 1560.00/14.71| .58 | 5.65 | 483.4 | 845 | 5.73/16.04| 1
e “ 155.00/16.18 .66 | 5.75 | 511.0 | 68.1 5.62|1’?.06I1
L “ 180.00/17.65 .75 | 5.84 | 538.6 | 71.8 | 5.62/18.17| 1.01
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PROPERTIES OF STANDARD I-BEAMS.
R T i e ==1F | e i a
Increass of | Coefficient of Strength. | Coefficient of Deflection.
Thickness -
For FibreStress | For PibreStress . .
dwm of 16000 Po%:ds of 12500 Mﬁ Tniform Center Section
Increass | Por Square Inch | per Square
in Weight for Buildings. Load. Load Number,
1 F ¥ N ] N’ e
098 17860 13790 00031253 | 00050006 | B b
o1 4950 00028827 | .00046124 b
20710 16180 00026644 | .00042630 “
074 81810 24850 00013009 | .00020815 | B 9
33890 26480 00012209 | .0001956356 £
9 28110 00011500 | .00018400 £
38070 207560 00010868 | .00017389 «
059 51680 40300 00006417 | .00010267 | Bl3
8100 45390 000056698 | .00009117 4
30 50480 00006122 | 00008185 L
049 77460 80520 000035661 : 00005 B17
B5270 686610 00003236 | 00006177 e
93110 72740 | 00002963 | .0000474 Lis
042 | 110410 8626 00002142 | .00003427 | B21
19 93290 00001980 | .00003168 "
128660 00001839 . 00002 i
087 161660 118480 00001364 [ 00002183 | B2b6
160510 25 00001289 | .000020 )
170870 133570 00001210 ! 00001936 s
181430 17 00001140 | .00001 v7
083 201300 157280 00000914 | .00001462 | B29
217930 170260 | .00000844 | .00001350 o
241486 8640 00000762 | .00001219 !
264990 207020 000 4 | .00001110 -
028 804 035 00001017 | B33
286250 223630 | .00000678 | .00000925 o
312380 2440560 00000530 | .00000848 i
3385630 2 0 00000489 | .00000782 o
025 3838670 2889740 00000360 | 00000675 | B41
405800 317030 00000 00000544 -
437170 3841540 00000316 | .000005605 e
020 628270 0 00000176 | .00000281 | B63
648310 0849 .00000170 | 00000272 X
687530 537130 00000161 | 00000257 L
726740 5687770 00000152 iy
7656960 841 000001 00000231 b
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CAMBRIA STEEL. 167
PROPERTIES OF STANDARD I-BEAMS.
2
12 13 | 14 15 | 16 1
1 of _t:'!ooﬂldnnt of Strength, | Coefficient of Deflection.
Thickness
For FibreStress | For FibreStress 5 =
of Web fo | of 16,000 Pounds of 12500 Punds | Ul Genter | Section
Daoreass’ [P Squiie Ntk i per Squars o
in Weight. foﬂ'sgu.lld.l.ugs. for Bridges. Load. Load, Humber,
f ¥ N N |
016 942880 736620 | .00000098 | .000001566 | B 66
997680 779440 | .00000092 | .000001 £
044740 816200 | .00000088 | .00000141 "
1091800 852970 | .00000084 001356 i
016 1247490 74600 | .00000066 | .00000106 |B 73
1801110 | 1018490 | .00000064 | .00000102 £
1353400 | 1067340 | .00000061 | .0 8 .-
0123 | 18556310 480 | .00000087 | .00000080 B 89
1926950 | 1505430 | .0000003 000000567 2%
1989700 54450 | .00000035 | .00000056 .
2052440 | 1603470 00 00000054 £
2115180 2490 | .00000083 | .000000562 £t
PROPERTIES OF SPECIAL I-BEAMS.
025 4781380 | 373640 00000462 B 1056
507930 | 898820 & .00000272 | .00000435 %
589300 | 421320 @ .00000256 | .00000409 s
570670 445830 | .00000242 | .00000387 5
020 | 866130 676670 @ .00000127 | .00000204 B 109
| 046 706770 | .00000122 | .00000195 5
943870 737400 | .00000117 | .0000018% =
9830 768040 | .00000112 | .00000180 =
1022300 798670 | .00000108 | .00000173 #
020 | 1122200 @ 876790 .00000098 | .00000157 B113
1160340 | 906520 | .00000095 | .00000152 =
| 11995560 937160 | .00000092 | .00000147 "
| 1238770 967790 | .00000089 | .00000143 =
1277980 998420 | .00000086 | .00000138 -
015 64 1221920 | .00000053 | .00000085 B 121
1609100 1257110 | .000000561 | . 8
1661390 1297960 | .00000050 @ .00000080 g
1713670 | 1338810 | .00000048 | .0000007 .
| 1765960 | 1379660 | .00000047 | .00000075 -
0123 | 2499090 | 1952420 | .00000028 | .0 B 127
2563090 | 2002420 | .00000027 | .00000043 =
2627090 | 2052420 | .00000026 | . L.
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PROPERTIES OF STANDARD CHANNELS.
1 i
1
o, \ 1% f b ¥ o
- L ) J 1_}:"
FE— o B —
1
A leerfigy 4 |66 7 | 898 | 101112
Radius | Radins
Section Section

Section | " | e | Aee [T Wi | "5 - | g7 | M™ Mode | g
| o Pl |t | e | | v | e |
Nom- | mel, ,?,:t J Axis 1-1. “ 1151.: Axis 2-; 2% ;-xiu
ber. (Tq P s i | 8 | 'r | ¥ |8(r
Inches.| Pounds, | Sq, Ins. Inch. |Inches. | Inches4| Ins3 |Inches. | Inchest | Tns3 | Inch.
cb5| 8 119 17| 141 18 11/117 20 21|41
« | @ | 500 147 26|1560 1.8 12 112 25 41
“ | «| 800 176 .86|1.60 2.1| 14 108 .31 27 .42
c9 525 155 .18|158 8.8 19/ 156 .32 .29|.45
« | « | ga5 1.84 25|1.65| 4.2 2.1/151 .38| 32| 45
“ | « | 7235 2.18|.83|178| 4.6| 2.3/ 148 .44 .35 .46
c13| 5| e50| 195 .19 |1.75| 74 8.0/ 195 .48 38| .50
7 W) 900( 265 .33 (189 89 85 1.83 .64 45 49
“ | *|1150 338 48 204 104| 42 175 82| b4 49
c17| 6| 8.00 238 20|192| 130| 43(234 .70 50| .54
| @ 11550 3.09 .32 |204 15.1| 5.0 221 .88/ 57| 53
“ |« 11800 882 216| 17.3| 58{213 1.07 .65/ .53
“ | “ |15.50 456 .56 |2.28 19.5| 6.5/ 2.07 128 74| 53
c21| 7| 9.5| 2.85 21 |2.09 21.1| 6.0 2.72| .98 .63 .59
7| @ 11995 3.80 .32 | 2.20| 242| 69 259 1.19| 71| 57
“ | o« 11475 4.34) 42 | 230| 27.2| 7.8 250 1.40| 79| 57
“ | & [17.25| 5.07| B3| 241 802 86|244 162 87 56
« | v 11975 5.81 .68 |2.51| 382 9.5 2.39 1.85| 96| .56
ce5| 8 |11.25 3.35 .22 |226| 2.3 8.1 810 1338 79l 68
“7| W135| 404 31 |2.35| 86.0| 9.0/ 298| 1.55| 87 62
“ | 11826| 4.78| 40 | 244 39.9]10.0 2.89| 178 95| .61
i 875| 5.51 .49 | 253 43.8/ 11.0 2.82| 2.01/1.02| .60
« | v 13125 6.25 .58 |2.62| 47.8/ 119 2.76 2.25/1.11 .60
c29| 9 |13.25| 3.89 .23 | 2.43| 47.3 105/ 349/ 1.77| 97| .87
| @ 11500 4.41| 29 | 249 509|113/ 340| 195/1.03 66
« |« 190.00| 5.88 45 |2.65| 60.8]18.5|3.21| 2.45/1.19| .65
“ | “ |2500| 7.35 .61 281 70.7 15.7i 8.10| 2.98/1.36| .64
€33 | 10 |15.00| 446 24 |2.60 669 134/ 3.87 2.80/1.17| 72
i« “ 120.00| 5.88 .88 | 2.74| 78.7| 15.7 3.66| 2.85/1.34| 70
3 “ 125.00| 7.35| .53 | 2.89| 91.0| 18.2| 8.52  8.40/1.50| .68
“ |« 30.00 8.82.68|3.04103.220.6 342 3.99/1.67 .67
“ | ‘“ |35.00{10.29| .82 | 3.18 115.5| 28.1| 8.36 4.86i1.87 87
C41| 12 |20.50| 6.03 28|2904/128.1 214 4.61| 391/1.75| .81
«” | T 9500|735 .39 | 8.05/144.0| 24.0| 4.43| 4.53(191| .78
“ |« 13000 8.82 .51 |8.17161.6/ 269 4.28 b5.21/2.09| .77
“ | i |36.00(10.29| .64 | 8.30|179.8| 29.9| 4.17| 5.90/2.27| .76
“ | 4000/1176 .76 | 3.42 1969| 32.8 4.09| 6.632.46/.75
C53| 15 |83.00 9.90 40 |840312.6 417 5.62| 8.233.16 91
“7 T« 185.00/10.29| 48 | 8.48319.9| 42.7| 5.57 8483.22| 91
“ |« 120.00{11.76| .52 | 8.52/347.5| 46.3| 5.44| 9.39/8.43| .89
“ | = 14500/18.24 .62 | 8.62 875.1| 50.0| 5.32/10.20 3.63| .88
“ |« 150.00{14.71 72 | 8.72/402.7 53.7| 523 11.82|3.85 87
“ | « |55.00/16.18| .82 | 8.82'480.2! 57.4/ 5.16/112.19/4.07! .87




CAMBRIA STEEL. 169
PROPERTIES OF STANDARD CHANNELS.
1 o
i
L ol Ty
_______ =ttt
. 1 #
Beioa|. A& | 16 | 16 =k e B e A
“Distaace | Incresse of | goef xigth. | “Coet) of Delioction," =
o | Tib s?: q%:“?&m Iy
re e
B T Rl el e
{5 ar ne r 8q. Ine
Web. Lllﬁ'g}g_h\: fcg' B:;I ?i:r g:l'] ges. | M_ < g I‘:‘L_ | Fumber.
x " .
T * N >
A 098 11830 9 0004743 | .0007588 | ©
44 10270 | 4 0006718 L
46 14710 11490 | .00037561 | .0006001 "
46 074 20230 15800 | .0002046 | .00038273 | C 9
46 22270 17400 | .0001858 | .0002973 _
A6 2 19030 0002717 =
A9 069 31640 24720 00016874 | C13
48 37860 29570 | .0000875 | .0001399 .
b1 90 34680 7 0001193 o
52 049 46210 36100 | .0000697 | 00008556 C17
b0 53760 000 | .0000518 | .0000821 L
52 600 | 48120 0000717 | *
bb 440 b 0000387 | .0000636 'y
b5b 042 70 50210 | .0000868 | .0000588 | C21
.53 73650 540 | .0000321 | .0000514 -
b3 740 680 | .0000286 | .0000457 o
556 919560 71840 | .0000256% | .0000411 e
b8 101100 78990 | .0000234 | .0000874 b
58 0387 86140 67300 | .0000: 0000384 | ©26
56 75 0000216 | .0000 Sl
56 64 83170 | .0000194 | .0000311 s
B57 116810 91340 | .00001%7 | .00002 ps
59 127370 88510 | .0000162 | .0000260 L
61 033 112170 87630 | .0000164 | .0000262 | C29
59 120540 94170 | .0000153 | .0000 S
58 1 112550 | .0000128 | .0000204 i
62 167590 | 130930 | .0000110 | .0000176 -
64 029 142680 | 111470 | .0000116 | .0000186 | C33
81 167940 | 131210 | .00000:! 000015 '
B2 194090 | 151630 | .0000085 | .0000136 i3
85 220230 | 172060 | .0000075 | .0000120 o
89 1 246380 | 192480 | .0000067 | .0000107 &
S0 0256 227750 | 177930 | .0000061 | .0000097 | C41
68 256000 | 200000 | .0000054 | .0000086 L
B8 287370 24510 | .0000048 | .0000077 =
69 318750 9020 | .0000043 | .0000089 i
2 850120 | 273530 | .0000039 | .0000063 g
79 020 2 347280 | .0000025 Ch3
79 455030 | 3565 0000024 | .0000039 iz
.gg b 386130 | .0000022 | .0000036 s
A 533470 | 416770 | .0000021 | .0000033 e
ﬁ 572680 | 447410 | .0000019 | .0000031 ':
611900 | 478050 | .0000018 | .0000029 .
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PROPERTIES OF SHIP AND SPECIAL CHANNELS.
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PROPERTIES OF SHIP AND SPECIAL CHANNELS.

st e
e d
15 | 18 | 17 | 18 19 | =20 ‘1
;__ creaseat, 00! Of Strength. | Coef. ofnoﬂJcE;n_| ="
of Center |Thickness
Pibre Stress | Pibre Stress |
“i‘:;“’ “‘_‘:;"L{," 16000 1he. | 2501bs | Uniform | Center
e m"alghl.. for Lead. Losd, :
i | Puildings. | Bridges __| Number,
x f
— — ¥ ¥ N N
Inch. | Inch.
1.08 | .049 | 88920 69470 .0000810 .0000496/ C 86
104 | ~* || 86640 75500/.0000285 0000456, *
1.18 | .049 | 110450 86290!.0000250 .0000400 C 88
116 | < |118770 82790 ooooass 0000372  *
1.05 | .042 0 106210 .0000174 0000278 ¢ 89
104 | "¢ 138350 199330 0000162 ‘0000259 - *
|
1.06 | 087 | 161930 126510/ 0000128 0000204 c101
102 | ¢ 174930 136670 o#:r(:roua| .0000189
| |
99 | 087 | 167470 130830 .0000122 0000195 c108
| ®8 "= | 183470 148330 000011a|.oooo 181
|
-l 87 | 029 | 194750 152150 0000085 0000136 C 80
| 84| % ambsoi 169160 .0000076/ 0000122  *
! .83 | .020 221870 173330 .0000074 .0000119 C 92
. 88| 7% 243200 190000 .0000068 .0000109  *
[
1.01 | 023 | 889710 304460 .0000033 .0000052 C 95
99 | T | 412750 822460 0000031 .0000049 =
98 | - 4286340 333080 0000030 - 8 =
[ 97| = 740 339010 0000029 0000046
| 97| - 875560 .0000027 0000042  *
98 | = 514710 402120 .0000025 0000040 *
100 | - ime-ro 0000023 .0000037, =
| |
84 | 018 | 692270 540830 .0000014 .0000022!C 65
83 | . | 738520 576970 0000012 0000030 * -
83| - ‘734300 6129 0000018| *
88 | -« 333580 857920 10000011 10000018 -




172 CAMBRIA STEEL.
PROPERTIES OF BULB ANGLES.
.
. S
&
3\‘:}jt
g e, AN 2
gy | 5 J la
R e
e — g luu ——————— >
1% T ST e S I S R R A
4 Area | Thickness  Thickness Mm&ent Section
Size. Weight | “of | of Bulb | of Plain | nertiy | Modulus
Section. LGg LGg Axis 1-1. Axis 14,
Section Ll
Foot. (

Number, | — s e e T
axb A ‘ LIl B I S.
el Beth o \ B e B ks
Inches. Lbs. 8q. Ins. 1 Ins. Ins. Ins.4 Ins3

*A175 | 4x8% | 122 | 889 | % | % 79| 856

A171| i34 102 | 800 | i (stodl| 104 406

A177| 6x3 | 118|847 | 4 | 84 | 168 510

3 “ | 185 | 895 | % 89 | 185 | b5.56
5, o “ | 150 | 441 | & | 48 | 201 | 6023
[ | ‘ 1 ‘ ‘
A179 | 7x8% | 157 | 461 | 3% | 43 | 203 w21
“ “ 175 | 513 : 46 | 318| 7.79
“ “ 19.1 | 560 | % 48 | 837 | 836
A181 | 8x8% | 174 | 509 | ¥% 42 | 428| 954
“ “ 19.3 | 5.64 % 44 | 453 |10.15
“ “ 215 | 680 | 1 50 | 50.1|11.14
A183 | 9x3l4 | 203 596 B | 44 | 6286|1278
“ “ 226 | 662 | 1 | 48 | 6801881
“ “ 248 | V27 | W | 52 | 72w 1476
| |

A185 10x3% | 236 691 & | 47 | 8861662

“ “ 261 | 764 | 4 51 | 95.6|17.81
“ “ o .55 | 102.2 | 19.00

285 | 835 |
| :

*Top Guard Angle.
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PROPERTIES OF BULB ANGLES.

I
-‘I--!
i
R e
i b i 3
el 3 Wi "
I8 I
0w} 30 | A% [ fN | 36°] 36 | 16 | Jay| e
Radi ';m: Momen| lm |gll|rt‘l’! Least
ntar t x tid n ol =
= Gravity Bection of Gravity | Tangent | Radins
G fromback | ITnertia | Modulus on of
Axis i1, | of Plain | Axis 2.2, | AXS22 | iyis2 9 o b | of | Gyration
log. | | | Azis3-3. | Section
—_ = | e = [—| Number.
r x T 8 = x | (12 ™

1
Ins, Ins, Insd ‘ 3 Ins, | Ins. | Ins,
1

148 | 1.80 @ 3.08

186 | 243 | 347 | 181 | 1.08 | .59 | .198 | 1.08 | Al71

220 | 270 | 1.88 | 79 | 74| 63 | 161 | 65 |A177
2.16 | 267 | 211 20 78| 656 | .161 B56 5l
2.14 | 266 233 100 78 | 87 | -169 85 g

252 | 294 | 870 | 1385 | 90| 75 | .198 | .77 |Al79
248 | 294 | 399 | 146 | 88 76 | .190 | 76 | *
245 | 297 | 416 ‘ 152 | 86| 76 |.188 | .75 | **
|
|

290 | 362 | 3738
2.83 | 3.64 3896
282 | 8.50 | 441

1338 .86 | .70 | .143 76 | A181
142 84 | 71 | .138 75 o
1.69 .83 | 78 | .186 76 L
824 | 410 | 400 | 142 .82 | .68
820 | 408 | 4.37 | 156 81| 70
8.16 | 407 | 471 | 169 80| 71

110 73 | A183
109 73 -
108 2 Lol (G

358 | 467 | 434 ‘ 158 | me | 67 | 087 | 73 |A185
854 | 468 473 168 | 79 | 68 087 | 73|
8.50 ‘ 4.61 | 509 | 182 | 78 | 70 | 086 ma |

*Top Guard Angle.




CAMBRIA STEEL.

PROPERTIES OF STANDARD ANGLES.

EQUAL LEGS.

1 2 | 3 4 5 | S G
: Area Bé:::ru :g Moment
Dimensions, | Thickness.| Weight of Gravity | of Inertia
Section ] per Section. r":}“lz;‘ Azis 1. |
Foot. 2
Number. |—— —— — = ——
axa ’ t K | % | 1
Inches, Inch. Pounds. | 3q. Tos. | Ineh. Inches 4 |
All 14x14 g 1.23 36 42 .08
5 * 1% 1.80 .53 44 A1
. T X 2.34 69 A7 14 |
¥ 1 1% 2.86 B84 A9 .16 |
AlbB 2 2 7% 2.44 72 b7 27
o 4 M 3.19 94 .59 35
. e % 3982 1.16 61 A2
“ ' L 4.7 1.36 B4 48
x * % b3 1.56 .86 b4
d ¥ 14 60 | 1.75 .68 59 ‘
A17 Rlax2 % 8.07 80 £9 |i .5b |
y 1 b 41 | 1.19 72 0
. ! |- i 50 | 147 | 74 | 85
= E M 59 173 76 88
. 4 75 6.8 2.00 S8 111
" ¥ Y 7.7 I 2.26 81 1.238
|
A19 3 zx8 X 4.9 144 84 124
- : | (3 6.1 178 B7 1.51
o it 21 w2 211 B9 1.76
- g ‘ ] 83 243 a1 1.99
= i [ 14 8.4 2.76 03 2.22
1 " | % | 104 3.06 | .95 243

Section
Modulus
Axis 1-1,

Inches3

072
-104
-134
.162

.19
26
80
356
40
45

.30
-39
48
b7
65
72

58
71
-83
956
1.07
1.19




CAMBRIA STEEL. 176
PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
AR T T I e T e
Radius of | Distance of | Least Moment |  Section | Least Radins nf!
Gyration Grf:'li‘:“f:z of Inertia ! Modulus Gyration
AxistL | Brieol Aper | Avis 22 | Axis22 | Axis22 Bection
14 : Number,
RN oV
Ich, | Inchee Tochesd | Tnches? ek |
47 .80 031 058 | .80 A1l
48 .63 045 072 29 '
45 66 068 088 20 ’
44 69 070 101 20 .
ieg] §0 tsad | Far i jivag 39 | A15
.61 84 | a4 | 27 .39 4
.60 ST Rl L 190 .39 .
59 020 20 | 2 .39 .
.59 oghdl Eaw, | epR v Bl ’
58 96 o6 [o@1 | 68 | @
|
. |
78 08 22 22 49 A17
57 101 | 29 28 49 £
576 1.05 .85 83 49 .
5 1.08 41 g [ am | e
75 111 | 46 42 N 143
4 114 | 52 46 AR5 by | 8
98 | 119 50 | 42 59 A19
o8 | ‘189 Bi; | [LEBa 4] 15O .
91 1.26 72 57 58 *
91 1.20 83 | 84 58 :
80 1.82 83 | o ‘ 58 .
89 1.35 1.02 78 58 | -
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PROPERTIES OF
STANDARD ANGLES.

EQUAL LEGS.
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v o
Section

N

.;3‘

3

lon
b

Axis 2-2,

6

Least Rudins of

@ISO OO
e -

12
Section Modulus
Axis 2-2,
s”
Inches®

436

11
Inertia
Axis 2-2,
l!i’
Inches.4

CAMBRIA STEEL.

Least Moment of

6%78 88 mss
8333
9188803 1]
ORI IO

10
Distance of
o
Tavil
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Inches.

x"

BEBBBL0088 RREEELERRR
00 CRNLODHIOORD
FRReONARGY FIARIanRRs ©
Leloalaliolal T adeslrs] 07 D

ARBORAR SRaRSReS
el e vl el = DR OR 00 1129223883
WO 0o

9338553828

FRRIITaT003

CACACROTCRCACTCREACA Y

WBBQQbBQBSl
v v = O CR O 09 00 O it
[iadanluslonlenlanonlonlunlunlond

PROPERTIES OF
STANDARD ANGLES.

EQUAL LEGS.

on

i

9
S
Inches.

Radius of

8553833333
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PROPERTIES OF SPECIAL ANGLES.

EQUAL LEGS.

§53 ¥ 53 mmw mnl YRRE YRBOR DODODD AHOHDO
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CAMBRIA STEEL. 179
PROPERTIES OF SPECIAL ANGLES.
EQUAL LEGS.
9 | 10 T3S | s 13 1
- et . I [~ = 5k
":fl“ nw’-‘mt ;f | Least Moment Section Least Radius
ar o
fynatin Gravity from | ufl‘mﬁ.: | Modulus of Gm :
Axis 11 Fxternal Apex. Axis -2, | Axis 2-2, Axis 2-2
=05 s s ) e . Numbar,
r uf o 8" o
Inch. Inch. Inchesd | Inches.d Inch.
22 .88 004 [ 011 14 A36
22 36 006 014 14 -
30 42 009 021 .19 A37
30 4b .0138 ‘ 028 19 i
29 48 0186 034 .19 ol
38 H1l 018 035 24 A38
38 54 025 047 24 4|
37 B57 033 067 24 o
54 72 078 | 10 .34 A40
53 76 .09 | .13 34 %
52 78 113 156 34 '
51 81 .1388 | .16 34 ¥
70 .89 .16 18 44 A4l
69 82 21 | 23 44 o
.68 06 26 | .26 44 *
87 29 .29 .30 43 8
87 1.02 | .38 | .83 43 g
.86 1.07 .30 | 28 54 A43
.85 1.10 .38 | .3b b4 %
84 1.18 47 41 b4 f
.83 117 | b5 | 47 .53 &
B3 1230 | 63 | 52 .53 s |
.82 128 | 70 | 57 b3 8
1.66 1.96 3.53 1.79 09 A47
1.66 2.00 4.05 2.08 08 o
1.64 2.03 4.66 2.26 88 0
1.63 2.06 5.06 | 2486 88 %
1.52 2.09 5.66 | 2.66 87 i
1.61 2.12 6.08 2.84 27 =
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PROPERTIES OF
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CAMBRIA STEEL. 181

PROPERTIES OF
STANDARD ANGLES.

UNEQUAL LEGS.

YRR (e I B R © 14 15 | 1
n“s-fi“ Distastcs of Oenter yoman of| Section | Radiusof Tangent |Least Radins

of Gravity Inertia | Modulus | Gyration of Gyratio i
Gyration | from back of | pric 29 | Azi i of i Section
u’gl-i, Shorier Leg, Axis 2-2. | Axis 22 . Axis s-z.l ngle. | Axis 3-3. | —
r I xf IJ S! r! m i rp
Inch. Ineh, Inchesd | Inches3 | Inches. Inch.
60 | me | 1| 20| 79| 33 | 43 | a91
59 | 79 85| 88| 78| .e26 42 | =
58 81 79| 47| 78 820 42 .
.58 83 91| B5| 77 614 42 “
57 -85 103 | 82 76| .807 42 .
.56 .88 114 | w0 | 75| 600 42 “
5 91 117 | 56 | 95 | .684 53 | A93
74 ' | .93 142 | 69 94 | .680 53 9
74 96 186 | 81| 93| 678 52 .
78 98 188 | 93 | 92 | 672 52 .
) 1.00 208 | 104 | .91 | .686 5 | [FE6E
72 1.02 228 | 1.156 | 91 .661 B2 .
4 111 | 180 | .76 | 1.12' | .508 54 | A9
73 114 | 219 | .98 | 1.11 | 501 54 .
2 116 | 2556 109 | 1.10  .496 B4 "
"1 118 [ 2891 126 109 | .491 54 .
70 1.20 324 | 141 109 .486 .53 .
70 1.23 365 156  1.08 0 53 "
69 1.25 886 | 171 | 107 | 472 53 .
89 1.27 4.13 | 1.85 | 1.06 | .468 53 g
88 1.29 | 440 | 199 108 | .461 54 .
20 1.08 233 | 95 | 1.10 | 724 63 | A9Y
.20 1.08 272 | 1.13 | 1.09 1 82 «
.89 1.10 810 | 129 108 718 62 .
.88 118 345 | 145 | 1.07 | 714 82 "
87 1.156 379 | 161 | 107 | 711 82 .
87 117 | 411 | 176 | 106 | 707 82 .
.86 119 | 441|191 | 1056 703 82 .
85 | 121 470 | 206 104 .698 82 .
.85 123 | 498 220 | 1.04 .694 82 .
.84 125 | 524 | 233 103 689 83 .
.89 1.26 | 8388 | 123 | 187 | 554 | .85 A99
.88 1.28 8396 | 146 126 .551 84 *
87 180 | 452 | 168 | 126 547 Bs |
.86 1.88 506 189 | 126 543 | .64 .
86 185 | 555 209 124 538 i .
.85 1.87 603 | 230 | 123 534 84 .
.84 1.39 649 | 249 | 122 529 84 |
84 1.42 6893 | 268 | 122 524 B84 .
.88 144 7.35 287 121 518 B84 .
88 | 148 w5 | 806 | 120 | 512 64 .
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PROPERTIES OF
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CAMBRIA STEEL. 183

PROPERTIES OF
STANDARD ANGLES.

UNEQUAL LEGS.

9 10 T 12
o Bmﬁlm&ct;m Ml | sopaom | oaiee of Gyrati
1 6] [us on 0 on 3
Tt | omior e | dxis22.| Aris22, Bis23.| Angla | Axissg, | Sectiom
T ¥ T s g a T s
Inch, Inches. Inches.4 | Inches3 | Imch. Inch,
85 1.68 626|189 | 1.61 | 868 | .66 |A101
84 170 w3yl 224 | 161 | 864 | 65 “
84 173 843| 258 | 1.60 | 361 | 65 «
83 175 945| 291 | 159 | 357 | 65 “
82 177 |1043| 323 | 158 | 358 | 65 “
82 180 |[113%| 3855 | 157 | 349 | 64 “
81 182 |1228| 386 | 156 | 345 | .64 “
80 184 (1375|416 | 1558 | 340 | 64 “
80 186 |1308| 446 | 155 | 336 | 64 «
w9 188 |1a78| 475 | 154 | 3831 | 64 “
1.03 1.59 660| 194 | 161 | 489 | v |A108
1.02 161 wng| 229 | 160 | 485 | 76
1.01 1.63 890| 264 | 159 | 482 | we “
1.01 1.66 999|299 | 158 | 479 | . “
1.00 168 |1103|332| 157 | 476 | w6 «
99 170 |1203| 365 | 156 | ave | «
98 i7e |1299| 397 | 156 | 468 | “
98 175 |1892| 228 | 155 | 462 | W5 “
o7 17w |1481| 458 | 154 | 460 | “
96 179 |156%| 488 | 153 | 455 | “
96 181 (1649|517 | 153 | 451 | W5 “
29 204 (1286|3824 | 194 | 350 | w7 |A105
98 206 |1476| 375 | 193 | 347 | we “
o7 208 |1659| 424|192 | 3244 | M6 “
211 |1887|4%2 | 191 | 841 | W5 “
96 18 |20.08| 5.19 | 190 | 338 | “
95 15 |2174| 565 | 189 | 834 | %5 “
94 18 334| 6.10 | 189 | 331 “
94 20 489| 655 | 1.88 | 327 75 “
93 29 6.39| 698 | 187 | 328 75 “
93 394 784|741 | 186 | 820 | 7B “
92 226 |2915| 780 | 185 | 817 | 5 “
1.1% 194 347|832 | 193 | 446 | .88 |A107
116 196 546| 383 | 192 | 443 | 87 4
115 199 w40| 433 | 191 | 440 | 87 it
114 01 926| 483 | 190 | 438 | 87 o
113 03 1.07| 531 | 190 34 | 86 ‘
113 06 2.82| 578 | 189 | 1431 | 86 o
112 08 451| 625 | 188 | 428 | 86 i
131 110 6.15| 6,70 | 187 | 425 | 86 ke
1751 12 |27%3| 715 | 186 | 421 | 86 ;-
1.10 14 |2926| 789 | 186 | 418 | 86 “
1.09 17 3078l 8oz | 185 | 414 | 86




CAMBRIA STEEL.

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.
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CAMBERIA STEEL.

PROPERTIES OF SPECIAL ANGLES.

UNEQUAL LEGS.
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CAMBRIA STEEL.

MOMENTS OF INERTIA OF RECTANGLES.

Depth Width of Rectangle in Inches.
in
Tnches.
vl . w |+ || %
2 A7 a1 25 29 33 38 A2
3 56 70 B4 98 1.13 1.27 141
4 133 1.67 2.00 233 2.67 3.00 3.33
5 2.60 8.26 301 4.56 521 5.86 .51
6 4.50 5.63 6.75 7.88 9.00 10.13 11.25
7 7.15 8.93 10.72 12.51 14.20 16.08 17.86
8 10.67 13.33 16.00 18.67 21.33 24.00 26,67
9 15.19 18.98 2278 26.58 30.38 3417 37.97
10 20.83 26.04 31.25 36.46 41.67 46.87 52.08
11 27.18 34.66 41.59 48.53 55.46 62.39 69.32
12 36.00 45.00 54.00 63.00 72.00 8100 90.00
13 45.77 57.21 08.66 £0,10 01.54 10298 | 11443
14 57.17 TLAG 85.75 | 100.04 | 11433 128.63 | 142,02
15 70.31 87.80 | 105.47 | 123.05 140.63 168.20 | 175.78
14 85.33 | 106.67 | 128.00 146.33 | 170.67 192,00 | 213.33
17 10235 | 127.04 | 15353 179.12 71 23030 | 255.89
18 121.50 | 151.88 | 18235 | 212.63 | 243.00 273.38 | 303.75
19 14200 | 178.62 | 21434 | 250.07 | 285.70 321.52| 85724
20 166.67 .00 | 291.67 | 333.33 375.00 | 416.67
21 102.04 | 241.17 | 289.41 337.64 | 385.88 434.11 | 48234
2 221.83 20 | 33275 | 38821 | 443.67 499.13 | 554.58
-] 263.48 | 316.85 | 380.22 | 443.50 | 506.96 570.33 | 633.70
2% 288.00 | 360,00 | 43200 | 504.00 | 576.00 648.00 | 720,00
25 325.52 488,28 | 560.66 | 651.04 73242 813.80
26 366.17 | 457.71 | 549.25 | 640.79 | 732.33 82388 91542
a0 410.06 | 512.58 | 615.00 | 717.61 | 820.13 922,64 | 102516
28 45733 | 57L67 | 686.00 | 80033 | 914.67 | 1029.00 | 1143.33
20 508.10 | 635.13 | 762.16 | 880.18 | 1016.21 | 1143.23 | 1270.20
30 56250 | 708.13 | 843.75 | 08438 | 1125.00 | 1265.63 | 1406.25
32 682,67 | 858.53 | 102400 | 1194.67 | 1365.33 | 1536.00 | 1706.67
H 818.83 | 1023.54 | 1228.25 | 1437.96 | 1637.67 | 1842.38 | 2047.08
36 972.00 | 1215.00 | 1458.00 | 1701.00 | 1044.00 | 2187.00 | 2430.00
38 1143.17 | 1428.06 | 171475 | 2000.54 | 2286.33 | 2572.13 | 2857.92
40 1333.33 | 1666.67 | 2000.00 | 2333. 2666.67 | 3000.00 | 3333.33
42 1543.50 | 1929.38 | 2315.25 | 2701.13 | 3087 3472.88 | 3B58.75
44 1774.67 | 2218.33 | 2662.00 | 3105.67 | 3540.33 | 3003.00 | 4436.67
46 2534. B04L.75 | 3548.71 | 4055.67 | 4562.63 | 5069.58
48 2304.00 | 2880.00 | 3456.00 | 4082.00 | 4608 5184.00 | 5760.00
50 2604.17 | 3255.21 | 3006.25 | 4557.29 | 5208.33 | 5850. 6510.42
52 2020.33 | 3661.67 | 4304. 512633 | 5858.67 | 6501.00| 7323.33
54 3280.50 | 4100.03 | 4920.75 | 5740.88 | B6561.00 | 7381.13
56 3658.67 | 4573.33 | 5488.00 | 6402, 7317.33 | 8232 0146.67
58 4064.83 | 5081.04 | 6097.25 | 7113.46 | 8120.67 | 0145.87 | 10162,08
60 4500.00 | 5625.00 | 6750.00 | 7875.00 | 9000.00 | 10125.00 | 11250.00




CAMBRIA STEEL,

187

MOMENTS OF INERTIA OF RECTANGLES.

.. Neutral | Axis
Width of Rectangle in Inches.

in

N B O e
48 50 54 58 63 67 2
1.55 1.60 1.83 1.97 2.11 225 3
3.07 4.00 4.33 4.67 5.00 5.33 1
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
33 32.00 34.67 37.33 40.00 42,67 8
41.77 45.56 40.36 53.16 56.95 60.75 9
57.20 62.50 67.71 72.02 78.13 83.33 10
76.26 83.19 90.12 07.05 103.98 110.92 11
99.00 108.00 117.00 126.00 135.00 144.00 12
125.87 137.31 H8.75 160.20 171.64 183.08 13
157.21 171.50 185.79 .08 214.38 228.67 14
16396 210.04 208.52 246.09 2063.67 281.25 15
234.67 250,00 277.33 208.07 320.00 341.33 16
128147 307.06 232.85 358,24 389,83 409.42 17
334.13 364.50 304.88 425.25 455.63 486.00 18
392.96 428.60 464.41 500.14 535.86 571.58 19
458.43 500,00 541.67 589.33 625.00 666.67 20
530.58 578.81 £27.05 675.28 723.52 77L.75 21
610.04 605.50 720.96 77642 831.87 887.33 22
697.07 760.44 823 .81 887,18 050.55 | 1013.92 23
792.00 930.00 | 1008.00 | 1080.00 [ 1152.00 24
805.18 070.56 | 1057.94 | 113932 | 122070 | 12302.08 25
1006.96 | 100850 | 1100.04 | 128158 | 1373.13 | 1464.67 26
1127.67 | 1230.19 | 1332.70 | 143522 | 1587.73 | 1640.25 27
1257.67 | 137200 | 148633 | 1600.67 | 1715.00 | 1820.33 28
1397.20 | 152431 | 165134 | 177836 | 1905.30 | 203242 29
1546.88 | 1687.50 | 1828.13 | 1068.75 | 2100.38 | 2250.00 30
1877.33 | 2048.00 | 2218.67 | 238033 | 2560.00 | 2730.67 32
2251.79 | 2456.50 | 266121 | 2865.9 3070.63 | 3275.33 34
2673.00 | 2016.00 | B8150.00 | 3402.00 | 3645.00 | 3888, 36
3143.71 | 842050 | 371520 | 4001.08 | 4286.88 | 4572.67 38
3666.67 | 400000 | 433333 | 4680.67 5393.33 40
424463 | 463050 | 501638 | 540225 | 5788.13 | 6174.00 42
4880.33 | 5324.00 | 5767.67 | 621133 7008.67 44
5570.564 .50 | 65904 T007.42 | T604.38 | 811133 46
00 | 6912.00 | 7488.00 00 1 48
716146 | 781250 | 846354 | 011458 | 0765.63 | 10416.67 50
8055.67 0520.33 | 10252,67 | 10085.00 | 11717.33 52
0021.38 | 984150 | 10661.63 | 11481.75 | 12301.88 | 13122.00 54
10061.33 | 10976.00 | 11890.67 : 13720.00 | 14634.67 56
1117820 | 1210450 | 13210.71 | 14326.92 | 15243.12 | 16250, 58
12375.00 | 13500.00 | 14625.00 | 15750.00 | 16875.00 | 18000.00 60




188 CAMBRIA STEEL.

PROPERTIES AND PRINCIPAL DIMENSIONS
OF STANDARD T-RAILS.

Neutral Axis 1-1.
Area, b d k t Imrant Saction
el P S I ™Y
84, Ins. | Inches.| Inches. ‘lgﬁg Inck m__l__! A
1182 |2 |1 |#% |o92| os5| 058
157 2% | 2% |1 | & (11 | 11 | 095
200 255 | 25¢ | 14 |1 |12 | 17 | 13
25 | 2% (2% |1l | 33|18 | 26 | 18
29 |38is |85 |18 | |14 | 38 | 28
84 | 8% |84 |1%| 12|18 | 49 | 29
38 |3l 8 |1 (15 68 | 88
44 |34 |31 |2 (18| 81 | a2
49 (8% (8% |2% | & |19 | 98 | 49
654 |4k | 4% |24 | "u |20 122 | 69
59 |4 |4as|2y|u |21 1564 | 65
69 |4y |4l |23 | 1|21 |147 | 67
59 |81 | 4% |2 | # |20 183 | 59
64 |47 |45 (21| %[22 170 | 74
68 |4l | 4l | 25 | 14 |22 [211 | 82
69 | 4% |43 | 2 22 200 | 84
89 | 44 4ﬁ 3 | (33 |29 | 58
74 |aif | all |21 | "w |23 |280 | 91
79 | 4% [ 5lg | 215 | 31 [23 (288 |108
78 |5 |5 |84 i 24 267 |101
79 | 4% |41t | 2 23 251 | 94
88 |5 | 5 21':: “.'; 25 805 [112
88 |55 By |24 | % |25 387 126
88 | b3 | big | 2% | % (26 [844 1338
89 |4if |6l (2% | & (25 |828 |115
{
9.3 |68 B |2 % |27 |sse6 |133
o8 [ Bf% | 5% |21t | |22 |289 |15
98 | B% | 5% | 2% | & |28 [484 |147
99 | b | b QP % |26 |41.8 (187
108 | 515 | 6" [2(i | 11|28 |660 |175
118 | 6% | 81 | 2% 29 |600 |18.0
128 | e | 8 131 | %% 138 204
147 |6 |6 |4l |1 |30 28.1

For detail dimensions of Section No. 539, see page 20,

A; B:—Type A; Type B; American Railway Association Standard.
C:—American Society of Civil Engineers Standard.
M:—Manufacturers Standard.




CAMBRIA STEEL. 189

RADII OF GYRATION FOR TWO ANGLES
PLACED BACE TO BACK.
ANGLES WITH EQUAL LEGS.

-l“——-- q-—---)- -(-----a- -‘-—---9-

g
Slaygr -.ul(%" Lagr -ﬂk%”

Radii of gyration correspond to directions indicated by arrowheads.

.I.mol’ m :
Sestion Ininuim e s - AaiN o Gyretion.
Mot | i
| s | s | - Taia [
A1l | 1%x1% | & | 106046 064 073 078 ossf
‘ . % | 168|044 066 ‘ 6| 0.81| 0.86/ 0.9
*A40 | 13x1% 124 | 054 0.74 0.83 0.88| 093! 1.
. M| k| 338 051 076/ 0.86/ 091 0.97 109
A15 144 0.62 0.84 093 098 1.08| 1.
R |4 29 ¥ | 355/088 0886/ 0.95| 1.00 1os 133
. % | 812 059 085 098 103,108 118
“A41 | 2i4:2) 1.62| 070 094/ 1.08 1.08|1.12/1.22
. Hi®H | g | 850 0.67 097 106 1.11| 1.16| 17
Al7 | 2u%x2% | % | 288|077 1.08|1.14/1.19 124! 134
. . i | 3.46|076 107 1.16 121|126 1.86
. . i; | 250 074 1.09|1.19 124 129|139
A48 | 2424 & | 200 086 1.14 1.23 128 1.32 142
: % | 824 084 116 126 1.80 1.5/ 1.45
. - % | 444 083 118 128 132 137|147
A19 |3 x3 y | 288|093 1.26|1.34/139! 1.43| 153
el e s 6 091 128 187 142 1.47 157
Nt % | 612/059/130 156 144 145|159
A21 | 84x8% | % | 4968 1.07|148 156 1.61|1.66 175
. E % | 796|104 152 1.61 1.66 171 1.81
bt Il i i | 1006 1082 156 165 170 175 185
23 |4 14 | 4 | 480|124 167 176 180 185 194
N % | 836 181 171 180 188 150 109
. . 1168 118 175 185 189 194 204
A47 | b 35 1 | 728|186 208 217 222 226 235
. . 4 | 950 1.54 2.10 2.19| 2.24 2.28| 2.38
. . A |1172 153 212 231 326 230 2.40
A27 | 6 x6 jo 1912|187 250 208 263 2.67) 276
) e 1223 | 184 253 263 266 571 5.80
. : % |1946 181 267 266 870 275 35
A35 |8 x8 | 1% |1550|251 332341 345'3.49 358
= . | 5 |19.22 |2.49| 3.34 843|8.47|/851/ 8.60
. . % |2288 247 336 344 349/ 3.53 362
. « | 2% 245 3338 3.46 351 355 3.64
- al ol 00| 244 340 348 3.53 357/ 367
E * | 1% |s346 242 342 aa1|a 8.60 3.69

Angles marked * are special sections.




. 100 CAMBRIA STEEL,

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACE.
ANGLES WITH UNEQUAL LEGS.

e
ébéﬂbﬂ&
ROOD

U JENCO 4 ~300 D
=
3
-3

-t

St e it STk 1 P, e
+ ‘!‘ f)‘lflf.}’ .‘!“\“‘ * L
‘:'ru % Irn%? ‘:rrn 3"« :;—:r i"n
e fesg” Sl teg” > 3
Radil of gyration correspond to directions indicated by arrowheads.
Area of i i
B , T"L . Radii of Gyration.
Fumber. TR Took, ;:‘Km To 51 Ty Iy Ty s
131__ R24x2 % 1.62 | 0.79| 0.79| 0.88| 0.92! 0.97| 1.07
A & % 8.10| 0.%7| 0.82| 0.91| 0.96| 1.01| 1.12
L L 4.00 | 0.75| 0.84| 0.94| 0.99 1.16
*A1290 | 8 x2 1.80 | 0.97| 0.756| 0.83| 0.88| 0.93| 1.03
w & § 2.94 | 095/ 0.¥6| 0.85| 0.90| 0.95| 1.06
“ “ 4.00 | 0.83| 0.79| 0.88 0.93| 0.98| 1.09
A93 3 x2 2.62 095/ 1.00| 1.09| 1.13| 1.18| 1.28
9 x2% % 3:84| 093] 1.02| 1.11| 1:16| 1.21| 1.81
&) “ 5.56| 091| 1.05| 1.15| 1.20| 1.25| 1.86
ADB 3 2.88| 1.12| 0.96| 1.04| 1.09| 1.13| 123
o }558}5 E 5.50 | 1.08| 1.00| 1.09| 1.14| 1.19| 1.29
- g 7.80| 1.06| 1.03| 1.138| 1.18| 1.23| 1.38
A97 84x8 8.86| 1.10| 1.21| 1.30| 1.35| 1.39| 1.49
- ¥ 6.68 | 1.07| 1.25| 1.34| 1.39| 1.44| 1.64
4 £4 9.24| 1.04| 1.30| 1.40| 1.45| 1.560| 1.60
AD9 4 x8 4.18( 127 1.17 1.25| 1.30| 1.34| 144
= - 724 1.24| 1.21! 1.30| 1.84| 1.89| 149
e g 10,06 | 1.21| 1.26| 1.856| 1.40| 145 1.65
*A131 | 4 x3 0| 1.286| 142! 1.50| 1.55| 1.59| 1.69
b o 5 E 7.00| 123 1.44| 1.653| 1.68| 1.63| 1.72
iy -t 8.60| 1.22| 1.46| 1.56| 1.60| 1.66| 1.756
Al101 | 5 x3 0|181|1 1.17| 122 1.26| 1.36
a8 il 8.36| 1.58| 1 1.22| 1.26| 1.31| 1.41
g 2 11.68|1.5656| 1 1.27| 1.82| 1.37| 147
A 6.10 | 1. 1 142 146 1.51| 1.80
!"08 > ;l'ah' g 9.84 %-gg 1 1.46| 1.61| 1.566 1.66
-4 L 1384|1531 1.51| 1.668| 1.61| 1.71
*Al136 | 6 x4 646|159 1 1.66| 1.71| 1.75| 1.85
Xt iy 8.50)| 1567 1 1.68| 1.73| 1.78| 1.87
i y 1046 1.55( 1 1.71, 1.76| 1.80| 1.90
Al06 | 6 x38% 684|194 1 1.39| 1.43| 1.63
s L g 11.10({1.90| 1 1.39| 1.43| 1.48| 1.68
i s 0]1.871 144 14 1
g | 1.6
1 1.8
] 1.7
1 1.3
bt 1.3
1 1.3
> 14
1 1.456

28RBS 552 RES B2Y YR 563
-t
2

[
[
o5
3
W
| =l
©

Angles marked * are special sections.




CAMBRIA SBTEEL. 191

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.
ANGLES WITH UNEQUAL LEGS.

s Ty
e > e e ———— > R B s e

* * * / "‘WVI”{& BRI
irn @ o @ o %5 L %ﬁg Iru ‘H'
fie- > redg? > le3g”

Area of i of Grrath
Secti Dimensions. |Thick Two Radii of Gyration.

Kumber, hagie. | o] g ‘ o

Ty Ty

62|060/1.10 1.19/ 1.24| 1.20
10| 0.58| 1.18 123 128/ 1.83
00|056 1.15 125 1.80 1.36

AD1 R4x2

o
)
-
tn
=
[
&
=]

b
= |

22322588 ¢ |

& Bacato ihéa
00 I HO2
W T e ek
@ 0022 b &ndn
D O30 H-I10 R
g =
P0e 2
e i |
oo
oD

Inch,
1371
g 139 1
1411
1.31/ 140
¥ 153 142
% 1.37| 146
A95 | 842 158 1.87 1.76
ol Wil § |0.70 1162 172/ 181 192
“ “ | 0:69| 1.68( 175 158 196
497 | 8%:x8 3.86 | 0.90| 1.52 1.61 171 1.80
d i E 6.:68| 087 157 166 1.%1| 1.76| 1.86
g " 934 085 1.a1| 171 176| 181| 191
a99 |4 338 418|089/ 1.79| 1.88| 1.93| 1.97| 2.07
i o ﬁ ‘24| 0.86| 1.83| 193] 197 2.02| 2.12
“ “ 10.06 | 0.88 1‘88’ 197 2:02| 2.08| 215
*A181 | 4 x8 450 | 1.07| 1.73| 1.81| 1.86| 1.91| 2.00
i E 7.00 | 1:04| 1776 1:85| 1:89| 194/ 2.04
-- “ 8:60 | 1.02| 1778 1.87| 192| 197 2.07
A101 | 6 x8 4.80| 0.85 2.33 2.42 2.47| 2552/ 2.61
w & ¥ | 588|082 237 347|352 557 s.67
“ “ i |11:88| 080 2.43| 353|357 5.0 575
A108 | 5 x8Y4 6.10 | 1.02( 2.27 2.36| 241 245 255
B i 9.84 | 099| 2:31| 340 2.45| 2'50| 2'60
“ “ 7% | 1834|096 2.86| 2.45 2.50| 2.55| 2.65
*A185 | 5 x4 6.46 | 1.20( 2.20| 2.20| 2.84| 2.38 2.48
2 & g 8.50 | 1.18| 222 2:81 2.36 2.41| 2.50
“ “ 1046 | 117 224| 533 2.38| 2.43 258
4105 | 6 x84 6.4 099 251|290 295/ 3.00 809
“ i 1110|096 2:86| 295 3.00| 3.05( 3.16
“ “ 15:10| 093 290 5.00| 3.05| 3.10| 3:20
A107 | 6 x4 722|117 274 2.83 2.87| 292 3.02
“ i 1172 | 118/ 2.78| 5.87 2.92| 2.97 8.06
“ “ 1596 111 2382 292 297 302 812
*A100 | 7 x8% 8.80 | 095/ 3.37 347/ 852/ 3.56| 8.66
“ i 1000 | 094 3:30| 3.48 353 3.58 3.67
“ “ 12.34 | 0.93 8.40 350 8.55/ 3.60| 8.70
“ 5 16774 | 091 845|354 3.50| 3.64| 8.74
“ “ 1" 118100/ 089/ 3.48 358/ 3.63 3.68 378




192 CAMBRIA STEEL.

STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of % in which L. = length in feet and r=

radius of gyration in inches. ¥
P = ultimate strength in lbs. per square inch.

FOR SOFT STEEL.
Square bearing Pin and square bearing Pin bearing

po_ 45000 . _ 45000 . _ 45000
14 A2L¢ & o, (@2Lp ¢, (2L)F
36 000 r# 4 000 80001

To obtain safe unit stress:
For quiescent loads, as in buildings, divide by 4.

For moving loads, as in bridges, divide by 5.
Ultimate Strength in lbs. Ultimate Strength in Ibs.
L per Square Inch. : A per 8quare Inch.
T r :
sre. | Sim | Squre. | G | o

3.0 43437 | 42694 | 41978 7.6 | 36554 | 33419 | 30779

3.2 43230 | 42395 | 41593 7.8 | 36193 | 32066 | 30268

34 43011 | 42081 | 41190

3.6 42782 | 41754 | 40773 8.0 | 35828 | 32514 | 29762

38 42543 | 41412 | 40340 8.2 | 35462 | 32064 | 20260

84 | 35095 | 31615 | 28763

4.0 42294 | 41058 | 39893 8.6 34727 | 31169 | 28272

42 42035 | 40693 | 39435 8.8 | 34358 | 30724 | 27787

44 41765 | 40317 | 38966

4,6 41488 | 39930 | 38485 9.0 | 33988 | 30282 | 27306

48 41203 | 39534 | 37998 9.2 | 33611 | 20844 | 26832

9.4 | 33249 | 20408 | 26364

5.0 40910 | 39130 | 37500 9.6 | 32880 | 28977 | 25903

5.2 40608 | 38807 | 36997 9.8 | 32511 | 28549 | 25448

54 40299 | 38300 | 36488

5.6 30084 | 37874 | 35975 | 10.0 | 32143 | 28125 | 25000

5.8 30663 | 37443 | 35457 | 102 | 31776 | 27706 | 24559
10.4 | 31411 | 27290 | 24125

6.0 39335 | 37006 | 34938 | 10.6 | 31054 | 26879 | 23698

6.2 39003 | 36566 | 34416 | 10.8 | 30684 | 26474 | 23279

6.4 38665 | 36122 | 33894

6.6 38323 | 35676 | 33371 11.0 | 30324 | 26072 | 22866

6.8 37976 | 35219 | 32849 | 11.2 | 29965 | 25675 | 22460
11.4 | 29608 | 25285 | 22063

7.0 37616 | 34776 | 32328 | 11.6 | 29247 | 24899 | 21671

7.2 37272 | 34324 | 31809 | 11.8 | 28003 | 24517 | 21288

74 36914 | 33872 | 31202




CAMERIA STEEL. 193

STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of -f—_'— in which L = length in feet and r=

radius of gyration in inches.
P = ultimate strength in lbs. per square inch.

FOR SOFT STEEL.
Square bearing  Pin and square bearing Pin bearing

B0 & o, SN SN0 000,
T4 420F M7 @RLyE U T T 2Ly
36000 r° 24000 12 18000 r*

To obtain safe unit stress:

For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by 5.

Ultimate Strength in lbs. Ultimate Strength in lbs.

L per 8quare Inch. I per Square Inch.
¥ = T
Pin and 3 Pin and -
Square, | Sanar, Pin. Square. Sqn:::. Pin.

12.0 | 28553 | 24142 | 20011 | 16.6 | 21406 | 16960 | 14043
122 | 28207 | 23771 | 20542 | 16.8 | 21137 | 16708 | 13812
124 | 27863 | 23406 | 20179
12.6 | 27522 | 23046 | 19823 | 17.0 | 20872 | 16459 | 13584
128 | 27185 | 22693 | 19474 | 17.2 | 20611 | 16216 | 13366
174 | 20353 | 15977 | 13150
13.0 | 26850 | 22343 | 19133 | 17.6 | 20008 | 15742 | 12938
13.2 | 26524 | 22005 | 18797 | 17.8 | 19847 | 15512 | 12781
13.4 | 26189 | 21662 | 18469
13.6 | 25864 | 21329 | 18148 | 18.0 | 19509 | 15286 | 12528

13.8 | 25543 | 21002 | 17833 | 18.2 | 19351 | 15063 | 12329
184 | 19114 | 14845 | 12135
14.0 | 25224 | 20680 | 17523 | 18.6 | 18878 | 14630 | 11944
14.2 | 24900 | 20363 | 17221 | 18.8 | 18644 | 14420 | 11757
14.4 | 245098 | 20052 | 16925
146 | 24290 | 19746 | 16634 | 19.0 | 18418 | 14218 | 11579
14.8 | 23085 | 19445 | 16350 | 19.2 | 18185 | 14010 | 11394
19.4 | 17961 | 13811 | 11219
15.0 | 23684 | 19148 | 16071 | 19.6 | 17740 | 13616 | 11048
15.2 | 23387 | 18858 | 15799 | 19.8 | 17519 | 13422 | 10877
154 | 23093 | 18572 | 15582
15.6 | 22803 | 18288 | 15270 | 20.0 | 17308 | 13235 | 10715
15.8 | 22516 | 18015 | 15105 | 202 | 17096 | 13050 | 10553
204 | 16888 | 12868 | 10434
16.0 | 22234 | 17744 | 14764 | 20.6 | 16682 | 12690 | 10249
16.2 | 21054 | 17478 | 14518 | 208 | 16480 | 12515 | 10087

164 | 21678 | 17216 | 14279
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STRENGTH OF STEEL COLUMNS OR STRUTS.
For various values of Lr in which L. = length in feet and r=

radius of tion in inches.
P = ultimate strength in Ibs. per square inch.
FOR MEDIUM STEEL.
Square bearing Pin and square bearing Pin bearing

P = 50 000 P 50 000 Pk 50 000
14 U3L)P 14 2L7 14 02LF
36 000 24000 r* 18000 r2

To obtain safe unit stress:

For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by 5.

Ultimate Strength in lbs. Ultimate Strength in lbs.
& per S8quare Inch. L per Square Inch.
r ~ r —
Pin and - Pin and 4
Square. | Souare Pin. Square. | Souare Pin.

3.0 | 48263 | 47438 | 46642 7.6 | 40616 | 37132 | 34199
8.2 | 48083 | 47106 | 46214 7.8 | 40214 | 36629 | 33631
34 | 47790 | 46757 | 45767
3.6 | 47536 | 46393 | 45303 8.0 | 89809 | 36127 | 33069
3.8 | 47270 | 46013 | 44822 82 | 30402 | 35627 | 32511
84 | 38004 | 35128 | 31959
4.0 | 46993 | 45620 | 44325 8.6 | 38585 | 34632 | 31413
42 | 46705 | 45214 | 43817 88 | 38175 | 34138 A 30874
44 | 46406 | 44797 | 43295
46 | 46098 | 44367 | 42761 9.0 | 37764 | 33647 | 30340
48 | 45781 | 43927 | 42220 92 | 37345 | 33160 | 29813
94 | 36043 | 32676 | 29293
6.0 | 454556 | 43478 | 41667 9.6 32197 | 28781
5.2 | 45120 | 43119 | 41108 98 | 36123 | 31721 | 28275
64 | 4777 | 42855 | 40542
6.6 | 44427 | 42082 | 39972 | 10.0 | 35714 | 31250 | 27778
5.8 | 44070 | 41603 | 39307 [ 10.2 | 35307 27288
104 | 34901 | 30322 | 26806
6.0 | 43706 | 41118 | 38820 | 10.6 | 34504 | 29866 | 26331
6.2 | 43337 | 40620 | 38240 | 10.8 | 34093 | 20415 | 25865
6.4 | 42061 | 40136 | 37660
6.6 | 42581 | 39640 | 37079 | 11.0 | 33693 | 28960 | 25407
68 | 42196 | 30132 | 36499 | 11.2 | 33204 | 28528 | 24956
114 | 32808 | 28094 | 24514
7.0 | 41796 | 38640 | 35020 | 11.6 | 32497 | 27665 | 24079
72 | 41413 | 38133 | 35343 | 11.8 | 82114 | 27241 | 23653
74 | 41016 | 37635 | 34769
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of Er in which L = length in feet and r=

radius of gyration in inches.
P = ultimate strength in lbs. per square inch.

FOR MEDIUM STEEL,
Bquare bearing Pin and square bearing Pin bearing

po_ 5000, __ 5000 ,__ 50000
I e s EIRER 0 et AL R
36 000 24000 r* 18000

To obtain safe unit stress:

For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by 5.

Ultimate Strength in lbs. Ultimate Strength in lbs.

1 per Bquare Inch. ; [ per Square Inch.
T — T =
Square, l;;nul:l Pin | Square. glu::i Pin,

12.0 | 31726 | 26324 | 23234 | 16.6 | 23784 | 18844 | 15603
12,2 | 31341 | 26412 | 22824 | 168 | 23486 | 18564 | 15347
12.4 | 30959 | 26007 | 22421
12.6 | 30580 | 25607 | 22026 | 17.0 | 23191 | 18288 | 15003
128 | 30205 | 25214 | 21638 | 17.2 | 22901 | 18018 | 14851
174 | 22614 | 17752 | 14611
13.0 | 29833 | 24826 | 21259 | 17.6 | 22331 | 17491 | 14376
13.2 | 20471 | 24450 | 20836 | 17.8 | 22052 | 17235 | 14145
13.4 | 29099 | 24069 | 20521
13.6 | 28738 | 23609 | 20164 | 18.0 | 21777 | 16984 | 13920
138 | 28381 | 23336 | 19814 | 182 | 21501 | 16737 | 13699
18.4 | 21238 | 16494 | 13483
14.0 | 28027 | 22078 | 10470 | 18.6 | 20975 | 16256 | 13271
142 | 27677 | 22626 | 19134 | 188 | 20715 | 16022 | 13063
144 | 27331 | 22280 | 18805 [
14.6 | 26989 | 21940 | 18482 | 19.0 | 20464 | 15798 | 12865
148 | 26650 | 21605 | 18167 | 19.2 | 20206 | 15567 | 12661
19.4 | 19957 | 15346 | 12466
15.0 | 26316 | 21276 | 17857 | 19.6 | 19711 | 15120 | 12275
152 | 20085 | 20953 | 17554 | 19.8 | 19466 | 14913 | 12086
1564 | 25659 | 20636 | 17258
156 | 25337 | 20320 | 16967 | 20.0 | 19231 | 14706 | 11905
158 | 25018 | 20017 | 16683 | 20.2 | 18996 | 14500 | 11725
204 | 18764 | 14208 | 11549
16.0 | 24704 | 19716 | 16404 | 20.6 | 18536 | 14100 | 11377
16.2 | 24393 | 19420 | 16131 | 20.8 | 18311 | 13905 | 11208
164 | 24087 | 19129 | 15865 |
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EXAMPLE OF THE USE OF THE TABLES OF RADII
OF GYRATION FOR TWO ANGLES PLACED BACK
TO BACE AND THE TABLES OF STRENGTH OF
STEEL COLUMNS OR STRUTS.

PAGES 189 10 195 INCLUSIVE

‘What is the size of truss member required to safely sustain 50 000
ounds in compression, the safety factor being 4, the unsupported
ength 8 feet, the gusset plates at each end being 34" thick?
Assume for trial two 4” x 3” x %" angles with the long legs together.
Referring to page 190, the least Radius of Gyration, comparing values
in columns r; and ryis found to be 1.27, The ratio of the length of the

column in feet to the Least Radius of Gyration in inches, % is, there-

8
fore, i7 =6.3.
Referring to the table of Strength of Steel Columns or Struts for
medium steel, page 194, the ultimate strength of a column in which

% =6.3 is found by interpolation between the values for 6.2and 6.4

to be 43 149 pounds per square inch, which, divided by the safety
factor 4, gives 10 787 pounds as the safe unit stress per square inch.
Multiplying the safe unit stress per square inch, 10 787 pounds, by
4.18, the area of the two angles in square inches, gives 45 090 pounds
as the total safe load. This is slightly less than the specified load of
500000 pounds, and, therefore, it will be necessary to increase the
assumed section. Assume the angles to be 4” x 3" x 34", for which the
Least Radius of Gyration is found by interpolation to be 1.26, and, by

the same process used above, —I: - is found to be 6.35, which corre-

sponds to an ultimate strength of 43 055 pounds per square inch, or a
safe unit stress of 10 764 pounds per square inch, which, if multiplied
by the area of the two angles, 4,96 square inches, gives a safe total
load of 53 389 pounds, which is ample to meet the conditions stated.

EXPLANATION OF TABLES RELATING TO DIMEN-
SIONS AND SAFE LOADS OF STEEL COLUMNS
OF VARIOUS SECTIONS.

PaceEs 198 1o 273 INCLUSIVE

Tables of Dimensions for Plate and Angle Columns are given on
pages 198 and 199, the Moments of Inertia and Section Moduli about
two rectangular axes are given on pages 200 to 202 and the Safe Loads
for various lengths, calculated for the Radius of Gyration about each
of the two rectangular axes, are given on pages 222 to 241 inclusive.

Tables of Dimensions for Latticed Channel Columns are given on
page 204, the Moments of Inertia and Section Moduli about two rect-
angular axes are given on page 2035, the Safe Loads for various lengths,
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based upon the Least Radius of Gyration, are given on es 242 to
245, and data relating to the proper sizes of lattice bars and stay-plates
to be used with these columns are given on pages 244 and 2435.

On pages 206 and 207 are given the Principal Dimensions of Plate
and Channel Columns with comparatively narrow plates called, for
convenience of reference, Series A, and on pages 208 and 209 for
Series B, which differs from Series A, in having wider plates, Mo-
ments of Inertia and Section Moduli about two rectangular axes
are given for Series A and B on pages 210 to 216 inclusive, and the
Safe Loads for different lengths, based upon the Least Radius of
Gyration, are given on pages 246 to 273 inclusive.

Safe Loads for I-Beams used as Columns or Struts are given on

es 218 to 221, and the dimensions of these sections can be obtained
rom the tables on pages 164 to 167 inclusive.

The Plate and Channel Columns given in Series A are particularly
useful in buildings or locations in which it is desired to keep the ex-
treme dimensions of the cross section as small as possible for this style
of column, although in this series the Radius of Gyration about the
central axis parallel to the channel webs is somewhat smaller than the
Radius of Gyration about the axis perpendicular to the channel webs.
This makes the narrower columns of Series A somewhat less economi-
cal of material than the wider columns of Series B, which, however, is
small in amount for columns of ordinary story length of 10 feet to 14
feet, such as are used in skeleton buildings.

In Series B of Plate and Channel Columns with wider plates, the
Radii of Gyration about the two axes are practically equal for the
intermediate thicknesses and these columns are slightly more eco-
nomical of material than those of Series A, although they require
somewhat more space on account of their wider sections.

The Safe Loads for columns of various kinds, as given on pages 218
to 273 inclusive, are expressed in thousands of pounds, and have been
figured by the use of Gordon's formula, as stated at the heads of the
various tables, using the safety factor 4, which relates to static or
quiescent loads such as occur in ordinary buildings.

On page 203 is given a table showing the Distances Back to Back for
Spacing two Channels of the same size in order to produce equal Mo-
ments of Inertia about the two rectangular axes, This table will be
found to be useful in designing compression members of trusses, ete.

The Safe Loads of the tables are assumed to be centrally applied,
and for convenience in computing the proper sizes required to support
eccentric loads, the tables of Moments of Inertia and Section Moduli
for the different sections of columns are given.

The Safe Loads in the various tables are figured for extreme ratios

from 30 to 150 for % in which 1 is the length of the column and r the

Least Radius of Gyration, both expressed in inches,

The weights of columns stated in the tables are per lineal foot of
shaft, and do not include any allowances for bases, brackets or other
connections, as these depend upon the particular details and require-
ments of each case.

Loads for other safety factors can be figured from the tables by
inverse proportion, thus:

New safety factor : 4 : : load from tables : new loads.

Drawings of typical details of steel columns are given on page 217,




198 CAMBRIA STEEL.
DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

g
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28" B -
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Siza Size | Weight | Area of
of of of |Columm | b c m m| k H
Angles, Plates, | Column, | Seetion.
. LT R S R S
Inches, | Inches. (Lbs.perFt|"Sq. Ins. | Inches.| Inohes.| Inches, | Inches.| Inches.| Inones.
| —— — — e | ———
8 x24xY 6xY4 28.1| ev4|8y | 1% | 1% | 1% | 8%| sn
2 reerg Oriy 23%.800| % | 3% | W | K| ¥4 §
|
8 x21xY| Bx¥| 248| 7e4| 4y | 13| 136 | 134 | B1¢|10%
* "y "l 47.8)14.00 2| 3| | | B0
8 x2uxY4 10x1| 265| 74| 6% | 1% | 13 | 1¢ | mgl12
ASENASTIET e 5D 1500 - il ol e |12%
3 x2ux) 12x) 282| 82461 | 1% | 1% | 1% | 914/18
@ W T J,~e| B34 |1000| %8 | 3% | 1 | 1| V4IH
|
814x21x Y| Wxi 2656| 751 8% |23 | 1% | 2y | 41|10
i v B a%| 718 aio1| ¢f| B | W6 | R 430
! |
814x2%4xk 8xyl 2684| 7me| 4w | 2 | 15 2x | B3[11
TR ST 940 |eive| ¢ @k | ¢ [T | W11y
814x24xY 10x 281/ 826 51 | 21 | 13 | 2 | 74|12
wd ﬁi Y5l 791 eame |3 0 | VA3
316xR4x) 12x% 208| 876/ 61 | 26 | 13¢ | 2 | 914 14y
TR Y| 8ag 2476| ¢ A | ) “i14>3
| | :
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CRR Ei "% 970|asaa| < [alf | ¢ |7 | *F 13k
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o ,":'%| - E’Ema.olso.m i ‘2';!| &%) g
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R g 103.9:3194 ‘ |2l:|', B T
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3§| %

Dimensions m’ and ¢ may be varied to suit requirements.




CAMBRIA STEEL., 189

DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

o

pe—-b b
!. \’%I/
Bize Size | Weight | Area of
of of of Column b (] m m'| k H
Angles. Plates, | Colummn, | Section,

Inches. Inches. |Lbs.per¥t.| 8q. Ins. | Inches.| Inches | Inches.| Inches,| Inches.| Inches.

=

-

-

-

-
-

-
=

=

-~

s Tka oA PAE R BN
iy 19,422 1882 | | 3 | o | | ig,
a@ixy | 14xhl 4071408 | 74| 25 | 2% | 2% | 9178
< |10 558 1828) #| Bi | | o 1218
picts | e 0811848 94 3k | 2| % | ™13
10,003 1888 | ) 3 | 2| 2 | o 18
e 1040 ,978 1888 | %) 3t | 2| % 138
i 19008 2048) 94\ 2 | o 1ea8
i 16 008 2838) 7| B || | 238
it 10028 2H0B) | Bl | 2| % |10 a3
e | 180118922848 % g | | % 1938
o |20+ 858 2838 10| B | % | % o3t

Dimensions m’ and ¢ may be varied to suit requirements.
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COLUMNS.

FOR PLATE AND ANGLE
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ANGULAR AXES 1-1 AND 2-2.

OF INERTIA ABOUT THE TWO RECT-

SPACING OF CHANNELS FOR EQUAL MOMENTS
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204 CAMBRIA STEEL.
DIMENSIONS FOR LATTICED CHANNEL
COLUMNS.
Depth Weight
d [t |P|a|[B|c|BlAam
Channel oot,
and
Section
. * | Pounds, | Inch | Inches. | Imches. | Inches, | Inshes. | Inches. | Inches, | Inches,
8.00( .20 | 8 3 9 27 1 1
e [1080| 39 | ¥ | & | % | 3| A lg
c17 13.00| 44 LU “ 0" o 1 " 1
1680 B8 | « | « | « |« |2%| « |1
8.756| 21 | 4 3 11 3 2 2 14
7 |1935| B3 | W | % |1 | 8 Qﬁ % (1
C21 |14.75| A2 “ “ “w “ 1 " 1
1725 | .53 = o “ " 1 “ 1%
19.76| .63 o o“" L LU 13§ " i
1125 22 12 8 2 2 1Y
g (1395 87 | M| 4 || %W Qg % | 1 5
C2b6 16.25| 40 4 “ “ “ s e 1
18.756| 49 o “ o “ s 1" 1
21.26| 58 L i i “ 2% “ 1%
1825| 23 | b 4 13 4 2 3 1
or |1500| B8 [ O | 4k 1| 46 | B0 ) 8. | 1%
c29 20.00| 45 o " a“ [ 2 0 1 g
256.00| .61 " & “ a“ 2 “ 1
1500| 24 | b b 15 4 3 3 1
100 [3000| 3§ | 54 | 5. |10 46| P 6 | 1
c33 26.00| .63 “ LU i o sg “ 134
30.00| .68 - L “ " 2 0 1 i‘l
385.00| .82 L “" “ “w 2 “ 24
2050| 28 | 6 8 18 b 8% | 44 | 14
12" 25.00| .39 ‘tl i u% 2‘ 33 [} 1%
C41 |30.00| .b1 0 “ “ a“ 3 i 3
35.00| .84 “ “ “ “ 3 . 214
40.00 .76 L L] e a 8% I s}é
83.00| 40 | 8 7 22 6 4 B 1
3200| 43 | %8 | s |3 G 4§ ¥ | i
16" 40.00 52 i " (0 i 4 i 2
Cb63 5 B2 L " f“ w 4 a 2%
B0.0( S8 Lo " “ “ 4 n 2
BB -88 [ 0 a“ '] 4& T 2
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PROPERTIES OF LATTICED CHANNEL COLUMNS.
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208 CAMBRIA STEEL.

DIMENSIONS FOR PLATE AND COHANNEL
COLUMNS.

SERIES A.

Bisa of Plates.

i | g migk| t [ b | a|BE| c | B2| A|m
Baction
W0 | Pounds. | Inches.| Tnch. | Toch. | Tnches.| Tnches.| Tnches.| Tnche.| Tnches. Incbes. nches.
80 | 8 |16 (90|4, |m 108 o |1 |2, |1
wp | o | % el u |8 “ || w |
oiv|1so | | % |4a| 1 |38 |10K| 1| o |1p
165 | = | o8| o 25|10k x| o |1p
075 | o |k (1|44 | @ |11] 3¢ | 3p |2 | 13
wgs| |3 [ee| v |8 |12R) x| o |ap
I lwems| v |8 fan| v (8RR x|y |ap
wgs| 4 | & las| ¢ 8GR ¢ lae) o 1
wops| o | sl o |30 (IR] o an) 1w
ugs| 10 | x |28 |s, gyl o | 3 | 234 16
wgps| o | 6|8 o4 |1msl o ap|
& legs| o | a0 |8 188 v ax | n 1
OOERE AP IERE Ak LA RET
sigs| | i o8| o |4 198 v e | v |1
1895 | 11 | 1 |28 536 | @ |1 4 23 |3, |16
o |1800] & § o |« |3 |1aB) @ |ap | v |
o |so0) | |48 |8 ]gg o |ap | o |1
aspo| o | & | e o |8 (100 aw| 1 |




CAMBRIA STEEL. 207
DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.
-0 sl -0-~
| | ' ,
ANvi LR I
2 A Afin {
al"’dlfl‘:rtt"}
| S |
b bl
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o | v M%r t|b|alm E| A
Ohaanel | % | wideh, n:a_s' 2 =
%0- | Pounds. | ndbes. Tnch. | Tnch. | Inches, Tnches. Tnches.| Tnche. Tndbes,| Tnche. Tnches,
1 Il.o 1[? i i 22 g“ 4‘%& 8" 3‘}‘" 1|%6
200 | « | 2 |g8| « |8 |1BH| « |an| o |
ag|eso| o | X |88 u |BH ggg “ el o |
sgo | « | 2 |es| v |38 (18| « |ap| u |1p
850 | 82| « |B% g& “ loggl « |9
i " ﬁ i “ Big ie I cf' ‘e |‘l‘.
205 | 14 28 81 |18%| 63 | 8% | 4% | 1%
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830 | 17 40 8% | 238 (2305 | O | 4% [ O% |11
350 | * 48| « | 7ig (38|  |app| « |1
i [y i i 8% 3 i . L ‘
15. 40-0 i 52 i vf ”3ﬁ i 4‘% “ 2
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208 CAMBRIA STEEL.

DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.

D?tﬁ b o m”o“:::; t b d H E A
= m
Ohannal | 56 | wideh. s e
Saction
%0- | Pounds, | Inches.| Tnch. | Inch. | Inches.| Tnches.| Tnches.| Inches Inshes Tnches. Tnches.
80 | 9 |16 | 20| 4| @ |1p| o | 2p |2 | 1p
A 1ARR Hh| o el o |1
ci7|180 | 1 | |4a| i |3 H% A AR
156.6 o be| 3 bi b i 14 L) 2
i i g [T} i a% 11* a i i l‘"
8.76 | 11 21| B} | 8 134 | 44 31’; 84 | 1%
‘" i i i 4 18 i . o L
smgo| o | & |an| o | SR |1B4| o ap | 4 [
AR IR R AR
17856 * S8 | 8 13 b - ) 1
“ i 5 i “ 18 i i i “
1075 o | 1 e8| o |8 18R o e | U [
1126 | 12 22| 6 |41 |14n| 4% |85 8% |14
L i i i 4% :.5% i . :l L
o [1878) o |8 8| x| &R0 o fep | n (g
c25 | 1626 * 40| 1 | 34 5412 w o [gyg| v 134
" i“ i i 4 15 " " " [0
1876 | g ap| o | %4 1ai| o =) 4 (1s
sigs| o | i (s8| o |42 180 ¢ ep| v 1p
1a0| 19 | i |99 | o5 | 4 gy o | 3| 4, |3
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DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.

Sise of Plates,
th i
ut;,’,l . Mkl ¢t ([ b | a | B | c | E| A |m
and Foot. | Width, na:.
Section !
%o, | pounds. | Tnches,| Tnch. | Tnch. | Inches.| Inches.| Inches.| Tnches.| Inches.| Inches|Inches.
150 | 15 | 1 | 24| 76 | 5% |18 6, | 43 | 4% | 1
“ [ % e i 5% 13 o i i L
200 | u | i |.as| & |84 |18kl x4 | 1 [y
10 [ 25.0 | 53| « | 8% |18%| « (4| « |1x
c33 i W b 1l @ b‘é 18!"“ o }:‘ T i
SO0 1 G [ 48 | 98] « | B 1A o |Hv| e | M
360 | « |3 |82| « |56} |18%| « (3w | « |24
““ “ % Ll “ b 18;‘ L L3 ‘o ‘
805 | 16| X |98(8, | i |90k 614 | 46 | B | 1K
250 | « | % 80| « |8 |20%| « |ax| « |1
18' “w o ﬁ “ o 6% 20% . “ i i
ca1| 800 | “ 51| |64 |208| « |4%| « |2
i " % i " Bﬁ 20 4 i i i i
80 | o | 48 |4 G | Se A0l || L | %
e
400 | « me| « |8y (304 ¢ |4ax| “ |ex
L i ﬁ i L 6;‘% 20 4 " l‘s “ i
830 | 20 g 40 (10, | 734 |88 8} | @4 | 6% | 1]
aso | « 48|« | T |gok e | o |1p
i L % i L s% 25 " L L *
ds:| 400 | 1 | % |&8| i | 74|85k e | i (8
cba L a i L1 o 8 ab . i i L
a0 i | e8| i |74 \a0y| o e | e
500 16 ER B L gg 2hil |G| L | MK
550 | “ 82| « |74 |28%| « || “ |2
a " ;2 “ a 8% 25“ i ‘i" “ I‘~
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CAMBRIA STEEL. 211

1
MOMENTS OF INERTIA AND = =
SECTION MODULI FOR W
1 {
PLATE AND CHAN-
NEL COLUMNS. ==
)
th SERIES A. SERIES B.
(han- | Weight é i Axis 1, iisgd [2)8] ddett | w22
el =
ad | doot | %] 8| X lsuction| X [saction| 5| 8| 2 Isuction| Mo |sestion
Section 2| 5| T | - | o wod- | 2( 8] o wod- | TG [ ok
s v | & [Tnertia | WU |puortia | WIS | 51 = imartia | 9108 |fpertia | ulus.
* | s |Tn.|Tn| TnsA | Tus® | Tnsd | Tusd |In|In.| Insd | fnsd | Insd | Inss
0.75 | 0 |iz | 1014 | 27.0 | 708 | 167 |ii % | 1145 | 305 | 130.9 | 238
“ el 117.4 | 308 | 781 | 174 | !-, 1342 | 352 [ 1447 | 263
e 134.1 | 346 | 858 | 10.1 |~ |35 | 154.5 | 39.0 | 158.6 | 28.8
o | % |« || 1513 | 884 | 934 | 208 |« !1; 1755 | 446 | 1725 | 314
co1| * |=[34|1690 | 422 | 1010 | 224 |« [35| 197.1 | 493 | 1863 | 339
« |w |9l 1872 | 461 | 1085 | 241 | 2105 | 540 | 2002 | 36.4
« |« |E2| 2062 | 500 | 1161 | 258 |* 2425 | 588 | 2141 | 389
« |«iad (9255 | 530 (1238 | 27.5 [~ |34 | 200.3 | 63.6 | 227.0 | 414
« |al57 (2455 57.8 | 1303 | 202 [« (3¢ | 200.7 | 684 [ 2418 | 440
1225 | 9 |34 | 107.6 | 28.7 | 76.3 | 17.0 |11 |34 | 120.7 | 82.2 | 144.0 | 26.2
“ |w o) 1936 | 324 | 8300 188 |« g 1104 | 3638 |157.9 | 287
« |a {E 1403 | 362 | 915 | 203 [« 160.7 | 415 | 171.8 | 312
mo | ® ||| 1575 | 400 | oo | 220 | = 3 1817 | 461 | 1858 | 338
ca1l * [=|}§[1752 | 438 [1067 | 27 |« 15| 2033 | 508 | 1995 | 363
o |el9 1034 4756 | 1143 | 25.4 |« % [ 2257 | 55.6 | 2134 | 388
« o132 (2194 | 515 | 1219 | 27.1 |« [35 | 2487 | 603 | 2272 | 413
« |aisdl931g| 554 | 1205 | 288 |« (3 [2725 | 651 | 2411 | 438
« |al3% (2507 | 502 |137.1 | 305 |« [ | 20610 | 600 | 255.0 | 46.4
1475 | 9 1| 1138 | 303 | 815 | 181 |11} 1267 | 338 | 1563 | 28.4
& le g 1206 | 340 | s0.1 | 198 |* g 1464 | 384 [ 170.1 | 309
s |«i32| 1463 | 377 | 067 | 215 |* 166.7 | 43.0 | 1840 | 335
v | = | fz 1635 | 415 | 1043 | 232 |« |5 | 1877 | 477 | 1078 | 360
co1| | [38|1812| 453 | 1119 | 269 |« [ig | 2003 | 523 | 2117 | 385
. ;-% 1004 | 40.1 1105 | 265 | % | 2817 | 570 | 2258 | 410
« |« |82 (2184 | 530 | 1271 | 282 |« 2547 | 1.8 |239.4 | 435
« |a g 2378 | 568 | 1847 | 200 |« [} | 27855 | 865 | 2533 | 461
« o |37 (25777 | 60.6 | 1423 | 316 |« 35 3029 | 713 | 2672 | 4856
1725 | 9 135 | 110.6 | 319 | 850 | 101 [11 134 | 132.7 | 35.4 | 167.1 | 304
<l b ;; 1356 | 35.6 | 93.4 | 208 |* {. 1524 | 4010 | 1810 | 32.0
« |« 32| 15233 | 20.3 | 1011 | 225 = [35 (1727 | 44.6 | 1949 | 354
mo | ® | 0| 1605 | 431 | 1087 | 242 [« f% 1037 | 49.2 | 208.7 | 380
co1| * |=[38 1872 463 | 1162 | 258 |« 35| 2153 | 538 | 2226 | 405
s |= % {205 | 506 | 1238 | 27.5 | = 52 2377 | 585 | 2365 | 43.0
« |« (32| 2244 | 544 | 1314 | 202 |« (55 |2607 | 632 | 2503 | 455
« |« |37 | 24358 | 582 | 1301 | 300 | ¢ Q 9845 | 67.0 | 2642 | 4800
« |« |37|2637 | 621 | 1466 | 326 |« (3¢ [308.9 | 7277 | 2781 | 50.6
19.75 | 9 |34 | 1256 | 33.5 | 003 | 20.1 |11 |36 | 1387 | 87.0 | 178.2 | 324
S| 2| 1ais | 371 | o7o | 218 1% n | 1684 | 415 | 1920 340
« |« (32115873 | 4058 [ 1055 | 2314 |« 3¢ | 1787 | 461 | 205.0 | 37.4
o | % |efp| 1755 | 446 | 1131 | 351 | t 199.7 | 50.7 | 219.7 | 400
ce1| * ||} 1032 483 1207 | 268 |« 3512213 | 553 | 2336 | 425
« |« |5l 21n4 | 520 | 1283 | 285 |« f' 2437 | 60.0 | 2475 | 450
« |« 138135304 | 559 | 1359 | 302 |* 3¢ |266.7 | 647 [2613 | 475
© |:|H |20 | g0 | 1435 | 310 |4 4| 2005 | 004 2762 | 500
« |wl3zl2607 | 635 1511 | 336 1= 135 13140 | 741 2801 | 5258
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MOMENTS OF INERTIA AND
SECTION MODULI FOR 3 E:
PLATE AND CHAN- .
NEL COLUMNS. .

-

2.

&

Dopth SERIES A. SERIES B.
m:.‘:, weigh § wisti | aisdz |1 msi | k22
Wo- Wo- o o
u&“ﬁm: mlmu“ ment Mmﬂmi ment | FERO ml"lﬁ“‘
¥ B | 2 (ot | nins. Ippuntia | o, | 3| 8 [k | wins. 1oty | wls
us- Tnertin.| W55, |fnartin 5 | @ | Inertia,| W88 |fpariia | ulus.
* | We [TafIn| Tont | a3 | Tnad | Tasd [Ia(fa| foad | Toad | Tnst | Tnso
1125 |10 (5 | 1497 | 85.2 | 1040 | 208 |12 |3 | 1687 [ 302 | 18L1 | 302
S [5Ip 1me| e s | 2me |7 fint3 | 5o | oot | 2
« |« 5| 1062 | 449 | 1249 | 250 |« |F%| 2225 | 5o | 217
g | o |:|ye|m0s| 7|3l ann |n g7 se7 | de| G0
casl * |* (18|24 | 545 | 157 | 201 |« 15| 2806 | 626 | 2531 | 422
« |« 3| 2701 | 504 |16 | 312 |« [ 3124 | 685 | 2701 | 452
« |= |5 2075 | 643 | 16055 | 333 |« BE | 3441 | 744 | 28071 | 482
« |« (1§ |24 | 002 | 1709 | 354 |« (1} | 3768 | 803 | 3071 | 512
« |« [3|3s24 | 742 |187.4 | 375 |« |85 4100 | 863 | 32571 | 542
1875 [10 (3¢ | 157.1 | 37.0 | 1116 | 223 12 |3 1741 | 410 | 1964 | 327
(4| s | w7 o | 3g T |aoie | s | auet | o7
o |« 85| 2086 | 465 | 1324 | 205 |« 5 2209 | 52 | 2324 | 387
gr | |* |7 |2209| 54 | 1928 | 2816 |« [ | 2601 | 586 | 2504 | 417
oas| * |°[}|228| 862 1532 | 308 |« (3§ | 2500 | 642 | 2684 | 447
« |« [% | 2785 | 610 | 1638 | 327 |« % | 3198 | 701 | 2864 | 477
« |« [3% | 3089 | 659 | 171 | 348 |« [EX | 3505 | 760 | 5044 | 507
« |« 3320 708 | 1845 | 360 |« |} | 3540 | 19 |32 | 537
« |« |8 | 3508 | 755 | 1949 | 300 |* |35 | 4174 | 870 | 34014 | 567
1625 110 |1 1089 | 385 | 1104 | 289 |12 |1 | 1819 | 425 | 2125 | 354
o [2le|ds7s | s f1ms) amo |7 2| 4 |zm0s | aad
o |= 8¢ |20 | 453 | 1002 | 280 |« 35| 2577 | 543 | 2485 | 414
g | o ||fe|2eT| s (1500 a0t | i | amed ) et 44
Sasl |« 1| 2008 | 570 1610 322 |* 35| 2068 | 660 | 2843 | 474
< |s 628 | 1705 | 343 |* % |327.6 | 718 | 3023 | 504
« |« |8 |3127 | o7 | 1809 | 304 | 35| 3503 | 777 | 3203 | s34
« |=|H |35 725 | 1923 | 385 |* [} | 3013 | 836 | 3385 | 564
« |= |8 3676 | 774 | 2007 | 405 |* 45| 42522 | 805 |3565 | 504
1875 |10 |14 | 1727 | 40.6 | 1263 | 253 [12 35| 189.7 | 446 | 2273 | 379
S |5 e [1uss | ana 1307 ) aria |2 |22 | S04 | 2453 | 400
« o3 (2102 | 500 [147.2 | 204 | 15| 2465 | 561 | 2633 | 439
g | o |1 (2ms ) sao |7 | Ba |2 7 | eLg | 2613 | dao
cos| * | |%4|2084 | 597 | 1680 | 330 |* (35|04 | 677 | 2003 | 490
o [e [ 20t | o3 |1msa | 57 3354 | 735 3173 | 529
« |« |85 3205 | 693 | 1888 | 378 | 35| 3671 | 704 | 3353 | 559
o e [fE| s | a3 | 1m0 « (4} | 3006 | 852 3533 | 589
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10"
338

1 i
c33

10"
ca3

10!)
c33

10"
c3s

MOMENTS OF INERTIA AND s -
SECTION MODULI FOR 3 )
4 1
PLATE AND CHAN- 3 i
" Lo,
NEL COLUMNS. i
:
SERIES A. SERIES B.
weight| §| 8| Adieid | Adis22 g é Aristd. | Axis22
o | Mo il |} .
oo, = :e:t Saction | mopt (Section | 2 :;t Saction 1:& Bection
2 of | Mod- | "o | Mod- |2 of | Mod- | “gp | Mod-
E i2 |Inertia, wlus, |fnartin| W98 | E| 3 |[mortia | 105 |jpertia | 0l08
. L 10, 8. n,
Db, |Tn.f1n| Tosd | Tnss | Insd | Tos? |Tn./To| Tosd | Tnss | Tna¢ | Tnsd
15 201, : 5 2 g
50 |12 |77 | 2014 | 555 | 195.4 | 326 |15 |7{| 3308 | 63.0 | 3818 | B0.0
vl L t; 333.3 | 62.7 | 2134 | 3566 |* 3833 | 721 | 417.0 | A58
« |« 8513760 | 7000 (2314 | 386 |« |35 4867 | 812 |452.1 | 603
s |ajfs|dss| maiMad) 418 |2 Geldeie| son)dsa| oho
« |« |15 | 4648 | 845 | 267.4 | 446 |« 36| 54716 | 00,0 | 5224 | 60.7
« |« 15107 | 018 |285.4 | 47.6 |« [ | 605.1 | 1088 | 557.6 | 743
« [« [¥%| 5570 | oo | 084 | 506 |« V| Gaso | 1180 | 5027 | 190
« |« (3 | 6056 | 10655 | 3204 | 53.6 |~ 44 | 72317 | 127.3 | 6270 | 837
« |« |ig| 6547 1139 3304 | 566 | = |37 | 7849 | 1363 66311 | 884
0 1214|3150 | 600 | 220.1 | 36. 4 | 675 | 4380 | 58
200 [12 17| 815.0 | 60.0 |220.1 | 36.7 [15 35 | 354.4 | 67.5 | 4380 | 584
s |- |fe|Basf gra)mar| 87 |2k 409 | 08| dTe1 | S
« = 323007 | 744 25601 | 427 | = |5¢| 460.3 | 856 | 5083 | 6738
©|efw | 45| s16| 274 | 47 |« | 152 | 048 | 543.4 | 725
© |@lig | 4884 | 888 | 20211 | 487 |*= |16 | 5712 | 1039 | 578 | 772
S |c[fe|243| serBi0r| BLT |7 | 087 11a0 138 ) BLE
S |C 8|88 11088 L | ST |2 g fo8TE | 1153 ) cass 86.5
s |- [jb| 02 ti0s et b7 |7 | 7473 1314 | 861 )| 913
© |* (3| 6783 | 1180 | 3641 | 60.7 [« |35 | 8085 | 140.6 | 710.2 | 959
250 [12 {14 | 330.6 | 647 [242.8 | 40.5 115 /14 | 379.0 | 722 | 4918 | 658
o i[c 5| B | s geas| Ak |7k (4] s1a 00 103
« |® 3¢ 4243 | 789 | 2788 | 465 |* 9 562.1 | 75.0
s |F[fr|de1| 201 mas| 40s |7 | 0R)| 003 W7a| 8
= % lig|5130 | 933 (3148 | 525 | * |16 |595.8 | 1083 | 6324 | 843
i A B T e W e
« |= l5¢| 6058 | 107.7 | 350.8 | 585 | 18 | 1265 | 7027 [ 93.7
A H I H B e e e
€ |* [3¢| 7029 | 1222 | 3868 | 645 |« (3¢ | 833.1 | 144.0 | 773.0 | 103.1
80.0 [12 14 | 364.0 | 60.3 [262.0 | 43.8 [15 /¢ | 403.4 | 768 5416 | 722
€)% 1% | 4059 | 764 (2500 | 468 | € | | 455.0 | 858 | 5768  76.0
« [« 5| as87 | 35| 2080 | 408 |« 35| 5003 | 048|619 | 818
|5 |fs|4923| 9063169 | 528 |= iy | 5642 | 1038 | 6471 | 863
“ |« (ba[5374 | 97.7|3349 | 558 |« [34]020.2 | 112.8 | 682.3 [ 1.0
o |Cjfs| 203 | 10ae a0 | e |- | 6777 | aLAl T4 saT
= % |55 6302 | 1120 (3700 | 618 | = |54 | 736.2 | 1300 | 752.5 | 100.3
s |S|18( 07 | 113 gmae | oaz |2 f| 7063 | Moo Tez | 1080
© |* [3| 7273 | 1265 | 4089 | 67.8 | © |3 | 857.5 | 140.1 | 8220 | 100.7
E :: 4 i A i . 3
85.0 [12 1¢ | 3886 | 74.0 | 281.7 | 46.9 (15 |1{ | 4280 | 81.5|589.2 | 78.8
© | || 4805 | 810 (2097 | 49.9 |* g 4805 | 004 | 6244 | 833
© |% 35| 4733 | 881 |817.7| 529 | 3¢ (5330 | 903 650.5 | 87.0
ElSHEIn | 1 e | S8 |C ) Sms 1end)oeir) aas
£ 1% [bs (5620|1022 | 853.7 | 589 |© |15 6448 | 117.2 | 720.8 | 97.3
£ |® (% [ 6070 | 1003 | 3707 | 619 |* % | 7023 | 1263 | 765.0 | 1020
% |56 | 6548 1164 3807 | 649 |« |5¢ | 7608 | 185.3 | 800.2 | 106.7
£ % || 7028 1236 [407.7 | 67.9 |* |1} | 8209 | 144.3 | 8353 | 1114
# 1= 317510 | 1308 | 425.7 | 700 1 154 | 882.1 | 153.4 | 870.5 | 116.1




CAMBRIA STEEL.
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MOMENTS OF INERTIA AND

SECTION MODULI FOR
PLATE AND CHAN-
NEL COLUMNS.

I
REIA

psﬂ SERIES A. SERIES B.
Ohan- | Weight i Aisdf. | Asis22 é Axis 22,
nel Mo- Mo- o o ..
and 'u' - meni [Seetion | mont - ment |Section
Saotion a of | Mod- | Top | Mod- g of of | Mod-
Num- | 3 [ ortia| WS [[nertia | Wus | 5 ulus.
et || To{ o) Tnsd | Tos® | Tese | Inad | Infn Tosd | Tan®
~— (305 |i4 15 | 5120| 8303713 | 530 |16 5903| 68.7
= |« || ss79| 931|309 | 571 |= 5920| 740
« |=|§5) 6583|1033 | 4284 | 12| 6346 793
w| = |* 5| 7301|1134 [4570 | 653 | x| 7078 6773| BLT
a%1| = | |l§| sma| 15| as5s| ms|* 7206| 900
« |=|%| gm0 1338|5142 735 762.6| 953
o |« |18 o561 1440 | 5428 | 775« 8053 | 1007
« |= (i lo316| 1543 | 5714 | s16 ] 1{ 8480 1060
o |« |3 [111058] 1045 | 5999 | 857 | * (35 12827 8006 1113
250 |14 |15 | 550.7| s8.1| 4009 588 [18]1¢ 6108 784
a |« (5| e197| 082 |4385 | 627 * 8524| 817
« |« (35| 600.1 | 1083 | 671 | 667 * 600.1| §7.0
wl & | % | 7010 11814 | 40577 | 708 | « [ | 820 738.8| 924
32_1 « |« (IE] 8352 1285 | 5243 | 740 * |15 814| 977
« |« 5| 0008 1386 | 5529 | 790 | * 8241 1030
« |o (35| o850 1438 | 581.4 | 83.1 | « |85 1085 866.8 108.4
« |« (i l1083.4| 1500 | 6100 | 872 9004 | 1137
« |* |5 |12s 1003 | esso | oz < fig 952.1 | 119.0
00 |14]1¢ | 5359| o7l 4s02] 643|168y e75.7| 845
= o 5| 8549 1007 | 4788 | 684 * i 7183| 598
« |= (12| 7253) 1138 | 5073 | 725) * 3% 761.0| 95.1
w| = |*|%| 71| 1235 | 5359 | 766« e 7! 1005
a2al =« |* 15| 84| 1330 | sa45| sos |« IS 8463| 1058
s 17| om0l seso s ) 7] 2 x £0.0| 111
« o |iEhoart| 1541 | 6217 | 888 = 9316/ 1165
= |« |} l10088| 1643 | 6503 | 920 | « 9743| 1218
« |« |82 1778 1745 | 6788 | 970 | = |85 [1200.7 1017.0 127.1
350 |14 14| 6213| 904 | 4849 003 |16 |1 733.6| 917
“ |« ;% 8003 | 1094 | 5134 | 734 | % ;o. 776.3| 97.0
« |« 021 7807| 1103 | 5420 | 774 = |5 818.0| 1024
w| & s fe 8325| 1203 | 5706 | 815] % fg 8616 1077
321 « o (13 0058|1304 | son2 | 85.6 )% 904.3| 1130
o w || o804 | 1494 | 6278 | 897 |« 0460 | 1184
« |« 82110565 1505 | 65614 | 088 |« 989.6| 123.7
o |« |3 11340 16956 | 6840 | 079 | * 1032.3 | 1200
o . 12130 | 170.7 | 7135 | 1019 | * 1074.9 | 1344
400 |14 !1¢ | 6565 1050 | 5201 | 743 16 |15 792.1| 90.0
« |< |f| 88| 149 | 5as7 | 784 [ ;.‘ 1043
« |« i3] 7050 1240 5772 | 825 | 8774 1007
w o |e l'; 867.7| 1343 | 6058 | 866 | = al 920.1| 1150
J{l « |« 42| 0410 1448 | 6344 | 906 | 15| 962.8| 1203
s =% li0156| 1548 | 6830 | 947 |* % | f1005.4 | 1357
s | 8 10017 1645 | 6916 | e8|« 45 1798 [10s8.1 | 1310
o | 411692 1748 | 7202 | 1020 | = [H | 1914 10908 | 136.3
o |« 13§ 12482 | 1849 | 7487 | 1070 | = I | 2030 111334 | 1417




CAMBRIA STEEL.

MOMENTS OF INERTIA AND
SECTION MODULI FOR
PLATE AND CHAN-

NEL COLUMNS.

-

[

2

SERIES A. SERIES B.
Axistd | Ais22 Axist1 | Axis22,

Waight |

Mo- Mo-

- Seetion Section

o | ot | Tt | Mod-
ulas

¥

o

1783.4 | 221.2 |1106.8 | 130.2
10220 | 238.7 | 1158.1 | 136.2
252.2 (1200.4 | 14233

12004 | 1483

0 071.7| 1143

-s--_s o--.-_g -‘-..xg

2070.2 | 254.0 |1227.7 | 1444 284.9 [1974.0 | 1974
2202.4| 2604 (12783 umL 25017 | 3052 (2057.3 | 2057
0 1448.7 | 184.0 |1039.9 | 122.3 |1581.6| 200.8 |1674.6 | 167.5
581.8 | 1093 [1001.2 | 128.4 (1737.9 | 210.0 {1757.9 | 175.8
17164 | 214.6 |1142.3 | 134.4 |1806.7| 237.1 |1841.2| 184.1
1853.2 | 220.0 (1193.3 | 140.4 |2057.9 | 255.3 |1024.6 | 1025
1002.7 1244.6 | 146.4 |2221.7 | 273.4 |2007.9| 200.8
2134.4 | 260.7 |1205.0 | 1525 |2388.0 | 201.7 |2001.2| 200.1
2277.6 | 276.1 |1347.0 | 1585 2556.0 | 309.9 21746 2175

T uu’—'—ig

207.0 |1788.6| 178.0
2250 |1871.0| 187.2

1008.4 | 236.7 |1258.9 | 148.1
2047.9 | 2520 |1310.2 | 1542
2180.6 | 267.4 |1361.5 | 160.2
23928 | 28238 | 14126 | 1602

&3z58
Bpz e

s

o
=
=3

R SRR SR SRR N R TR S R TSI | | Thickness of Plate.

ssssacl; naaexe; acannsl neanal kel -cn-n-:“,.F' Width of Plate.

= 8 TR R S et e e, B arat | 5 | Thickness of Plate.
& 8 2

-
83
-}
B
-

sasanal nonaeel saxnnanal snnnnal e nn sl l.llll!l;‘[ Width of Plate.

IIIIOIEI‘ICISE lll-llg

i :

15 11550.1 | 108.0 (11653 | 137.1 1002.0| 214.9 [1894.9 | 1

g 16023 | 213:2 12166 | 143.1 18483 | 2320 (19782 1078
1826.8 | 2254 |1267.7 | 149.1 2007.1 | 2061.5

i 1060 2633 13187 | 1361 21653 | 2650 (21449 | 2145
2103.1 | 2558 |1370.0 | 161.2 23321 | 257.0 22282

&mu 2742 (14213 | 1072 | * H 24084 | 3052 [281155| 2312

5 (14724 | 1782 |« | imm[sm 23949 | 2305

34 [1614.1 | 2050 [1223.4| 1430 l1747.0| 2219 |19088 | 100.9
1747.2| 220.1 {12747 | 1500 | * | 10083 | 2305 20821
18818 | 235.2 1325.7 | 156.0 | * |15 2062.1 | 257.8 [21655| 216.6
20186 | 250.4 [1576.3 | 162.0 | 9
2155.1 | 265.6 1425.1 | 168.0 20871 | 2332,

2
;

3
>
g




CAMBRIA STEEL. 217

TYPICAL DETAILS OF PLATE GIRDERS, COLUMN
BASES AND STEEL COLU'MNS
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CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.

- |
-®

H[8ER Eus
]

|
75 | 231 | 50
4 | 85 | 250 | 38 2| 2| u| 2| »
BO 0.5 2.70 58 a1 7 24 22
105 | 309 | 57 35 | 32| 20| 27| 2
g | o7 | 287 | o5 | 35| 88| 8| 2| 3w | u
Big | 1225 | 300 | 63 | 43| 41| 30| a6 | 3| 30
7 | 434 | 63 | 62| 60| 47| 48| 0| 36
@ | 1225 | 36| m | u el o sl s s
pay | W75 | 434 | o | 2| 5| 8| 45| 2|
1725 | 507 | 68 m‘.w 56 52-4s‘u|
e | B0 | 42| m | 5| 2|0 g 6] e
B21 175 5.15 0 63 | 61 58 55 62 48
200 | 588 | 74 | 71| e | 68| 62| 88 | 54
1
1800 | 533 [ 8¢ | 65| o3| o1 | 58| 55| 52|
8" | 2035 | 596 | = ( 7| 7| 68| e5| 61| 38|
B | 2275 | 660 | 31 | 82| 7| 7| 72| 60 [ 65 |
2525 | 743 | %0 | 91| 88| sa| | W | T
20 | 63| s | 7w| W[ B| W] 07| &
9r | 250 | 735 | 38 | 90 | 88 | 8 ‘ 8l | 78| @
B29 [ 300 | 882 | 35 | 108 [ 105 | 101 | o7 | 02 | &7
850 | 1020 | 34 | 126 [ 122 [ 118 | 12 | 107 | 101
|
260 | 737 | 97 | o1 | s | 86| s | s0| 78
10 | 800 | 882 | o3 | 108 | 106 | 108 | o0 | o¢ | 00
B83 | 350 | 1020 | o1 | 126 | 123 | 110 | 115 | 110 | 10
400 | 176 | 90 | 144 | 141 | 136 | 131 | 125 | 118
gge | 315 | 920 | 1ot | 14 | 102 | 100 | 105 | 102 [ w7
pay | 30 [ 1020 | eo | 127 | 124 | 12 [ n7 | 12| 107
00 | 1176 | o6 | 144 | M2 | 137 | 188 | 127 | 121
| | | |
00 | 18t | 1os | 146 | 144 | 10 | 138 | 132 | 127
197 | 480 | 132¢ | 105 | 163 | 100 | 156 | 152 | 186 | 141
B106 500 1471 | 105 | 181 | 178 | 174 | 168 | 163 | 156
850 | 1618 | 1ot | 100 | 196 | 100 | 185 | 178 |

Based on Gordon's Formula, P = /(") . Satety factor 4.
1+ 36 000 12
of | Weight | Area Least
ng:n L ot e Length in Feet.
B | o s | e .

ERE 888

258

EE&Y RZ2E ;=S

-




CAMBRIA STEEL. 219
SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.
Based on Gordon's Formula, P = —'w“r;'.—;‘}‘- Bafety factor 4.
* 360002
deht‘ of
Length in Feet. per D;:L
Poot. | and
—_— | Section
© (10| 11|18 |18 | 14 | 156 | 16 | 17 | Pounds, | Number
T Stodhtn Al S8 S| PRI -
& ’ 55
13
14
16 .
18 B9
19
E »
1 B13
I e
29
37 M| A 28 B17
e (4
4| 43| 3| 36| 8 B21
8| | 0| 37| | 81
50 | 47| 43| 40| 37 | M 8"
56 | 52| 48 | 45 | 41 | 38 B25
o1 | 57| 58| ]| 45 |
6| | 0| 6| 8| ©
65 | 60| 57| 53| 49| 46 | ! 9"
7| 71 e | 61 | 57| & 40 30.0 B29
el as | | e el B8 |oawmalass 35.0
68 | 65| 61 | 57| 54| 80| 47| 44 |_. | 250
| 75| 71| 66| 6| 68| 8¢ | 50 [...... %00 | 10"
92 | 87| BL | 78| 71| 68 | 62| 57 350 | B33
06 | 98| 02| 86| 0| | 0| 6 |..... 40.0
g8 | &3 | | 74| 0| 05| et | o8| 54| 315 19
or | ot | 8 | 8t | 76 72| 67 | €3 | 5| 350 | z7,
100 | 108 | 06| 90 | 8 | 79| 74| 60 | 65 | 400
116 | 110 | 105 | o0 | o4 | 88 | 83| 70| 75 | 400
128 | 122 | 116 | 110 | 108 | o8 | 92 | 87 | 82 | 450 12"
142 | 135 | 128 | 121 | 114 | 108 | 101 9 | 90 | 500 B 1056
155 | 148 | 140 | 132 | 124 | 17 | 111 | 104 | 08 | 850




220 CAMBRIA STEEL. ~

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.

Based on Gordon’s Formuls, P = %"%; Safety factor 4.

1+ 365000
Depth |waight| Area | Least
of Radius
Boam | por | of Gut Length in Feet.
and | poot, | seotion.| ton,
Section . 0 - B . bl A
Number, Pousds 8o, s ks 2 | 8 | 4 | 5|6 |7 | 8|0
420 | 1248 | 108 | 154 | 151 | 148 | 14¢ | 139 | 133 |12
qpe | 4501324 | 107 | 163 | 160 | 167 | 152 | 147 | 142 | 135 | 129
Bog| 9001471 | Los | 181 | 178 | 174 | 168 | 162 | 156 | 10 | 141
550 | 1618 | 108 | 109 | 196 | 191 | 185 | 178 | 171 | 163 | 1
800 | 17.65 | 101 | 217 | 213 | 207 | 201 | 104 | 185 | 177 | 167
80.0 | 17.67| 121 | 218 | 215 | 212 | 207 | 201 | 195 | 188 | 181
15+ | 850 19.12| 120 | 236 | 233 | 220 | 228 | 217 | 211 | 28 | 106
Biop| 700|2050| 119 | 254 | 251 | 246 | 240 | 234 | 220 | 218 | 200
75.0 | 2206 | 118 | 273 | 260 | 204 | 258 | 250 | 242 224
80.0 117 | 291 | 286 | 281 | 274 | 266 | 257 | 248 | 238
80.0 (2357 | 132 | 202 | 280 | 284 | 270 | 273 | 265 | 256 | 40
15» | 8502500 | 132 302 | 205 | 250 | 281 | 272 | 284
Biig 9002647 132 | 328 | 324 | 319 | 313 | 306 | 207 | 288 | 37
95.0 | 27.04 | 131 | 346 | 342 | 336 | 430 | 822 | 314 | 804 | 203
1000 | 2041 | 131 | 364 | 360 | 354 | 348 | 339 | 330 | 820 | 300
550 (1593 | 115 | 107 | 194 | 100 | 185 | 180 | 173 | 166 | 160
18* | 60.0|17:65| 113 | 218 | 214 | 210 | 205 | 108 | 191 | 184 | 176
B65| 650 1912| 111 | 236 | 232 | 227 | 221 | 214 108 | 180
700 | 2050 | 100 | 25¢ | 250 | 244 | 287 | 230 | 221 | 212 | 202
90~ | 8501908 121 | 256 | 233 | 200 | 223 | 217 | 210 | 208 | 196
Bog | 7002050 | 119 | 254 | 251 | 246 | 240 | 234 | 226 | 218 | 200
750 | 2208 | 117 | 273 | 268 257 | 250 | 241 223
80.0 |23.73 | 130 | 204 | 201 | 287 | 262 | 276 | 270 | 261 | 254
g0~ | 550 |2500| 137 | 300 | 307 | 302 | 207 | 200 | 283 | 275
Bagi| 9002647 136 | 328 | 335 | 320 | 314 300 282
950 | 27.04 | 135 | 346 | 313 | 3a7 | 331 | 324 | 315 | 807
100.0 | 2041 | 134 | 36¢ | 361 | 355 | 340 | 340 | 332 | 321 | 312
80.0 | 2332 | 136 | 290 | 256 | 282 | 276 | 271 | 264 | 256 | 248
o4r | £50 2500 133 | 309 302 280 | 281 | 273 | 264
Bag | 9002047 | 131 | 328 | 324 | 310 | 313 297 | 288 | 278
95.0 | 2704 | 130 | 346 | 342 | 336 | 330 | 322 | 313 | 303
1000 | 2041 | 1.28 | 384 | 360 | 354 | 347 | 338 | 328 | 317 | 807
105.0 | 30.08 | 1.60 | 385 | 382 | 378 | 378 | 367 | 360 | 352 | 344
Bogy| 1100|3248 | 158 | 403 | 400 300 376 | 368 | 350
1150 13398 | 157 | 422 | 419 | 414 | 408 | 401 | 393 | 385 | 375




CAMBRIA STEEL. 221

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.

50 000

Based on Gordon’s Formula, P = 2L Safety factor 4.
36 000 12
Weight| Depth
Length in Feet. per | ofBeam
Foot, | oud
|| seion.

SEB ZRERE BENE

11 12‘13'14:15|1a|17[1s|19 Pounds.| Number,

116 | 110 | 104 98 03 87 82 Tl R 45.0 15"
127 | 120 | 113 | 106 | 101 04 89 8 |......| 500g 53
139 | 131 | 124 | 118 | 100 | 103 07 o8| & 55.0
150 | 141 132 124 | 117 | 110 | 104 [ b 60.0

192 | 183 | 174 | 165 | 157 | 150 | 142 | 185 | 127 | 700 |gAR00

a7 197 | 187 | 178 | 168 | 160 | 151 | 143 | 80.0

231 | 221 | 213 | 203 | 194 l 186 | 177 | 169 | 161 | 80.0

245 | 235 | 226 | 216 | 206 | 197 | 188 | 180 | 171 | 85.0 ”»
250 | 249 | 230 | 228 | 218 | 200 | 190 | 190 | 181 | 90.0 |y 113
273 | 261 | 251 | 240 | 228 | 210 | 208 | 100 | 1 0

287 | 275 | 264 | 252 | 240 | 230 | 219 | 210 | 200 | 100.0

145 | 139 | 132 | 125 | 119 | 112 | 106 | 100 95 | 55

160 | 152 | 144 | 137 | 120 | 122 | 116 | 110 | 1 60, 18"
172 | 163 | 154 | 146 | 138 | 131 | 123 | 117 | 110 gt&) B 65

194 | 185 | 175 | 167 | 188 | 150 | 142 | 135 | 750 (B 73

240 | 230 | 230 | 221 | 212 | 202 | 104 | 185 | 176 | 850 20"
262 | 253 | 241 | 232 | 223 | 213 | 204 | 195 | 185 | 90.0 B121
255

231 | 223 | 213 | 206 | 196 | 187 | 179 | 172 | 163 | 800
217 | 207 | 198 | 189 | 181 | 172 | 85.0 24
237 | 216 | 207 | 197 | 180 | 180 | 00.0 B89

206 | 286 | 277 | 206 | 257 | 247 | 105.0 24
340 | 330 | 319 | 300 | 208 | 288 | 278 | 267 | 257 | 1100 B127
289




222 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS,

CALCULATED I'OR I-!ABTB‘BiAi)IUS OF GYRA-

SQUARE ENDS.

TION, AXI
50 000 1
Based on Gordon’s Formula, P =- Az e
Safety factor 4. 1+ 36,000 72
St 1 S | Veigh o e s
o 0.
68, te, lumn. i W

Angl Plae, | Galum. | ol € i i oy R L

Inches. Tnches. |Lbs.perFt.| 8q. Ins. | Inches, | Inches, | 2 4 8
8 xBkxY4| 6x4 | B 6.74 1.24 2.41 81| 81 77
Bkl g & E 288 | 836 | 127 | 230 | 103 | 100 | 08
« = . 341 | 9903 | 130 | 237 | 128 | 120 | 114
“« . g “ ig 393 | 1151 | 133 | 235 | 142 | 139 | 133
e g . 442 | 1300 | 136 | 233 | 161 | 167 | 181
« o x| o« x| 495 | 1450 | 1390 | 231 | 180 | 175 | 160
814x2%x¥| Tx¥ | 256 | 751 | 146 | 288 93 | o1 | 88
e & - tg 318 | 931 | 149 | 28 | 115 | 113 | 109
LT * 377 | 1107 | 152 | 284 | 137 | 135 | 130
5 f% . rg 436 | 1278 | 155 | 282 | 150 | 156 | 151
& . . 405 | 1450 | 158 | 280 | 180 | 1 171
o I “ fe| 550 | 1618 | Lel | 278 | 201 | 197 | 102
« « 8¢ | 009 | 1782 | 185 | 278 | 221 | 218 | 212
£ " " E 664 | 1941 | 1.68 | 274 | 241 | 287 | 21
« . « 4| mns | 20 [ 17 272 | 281 | 257 | 250
4 x3 xf| 8x ;% 373 | 1086 | 167 | 325 133 | 120
Sl 42 | 1292 1.70 3.23 158 | 154
R g s !'. 511 | 1498 | 173 | 321 183 | 1790
LA, « 35| 580 | 1700 | 176 | 318 | 208 | 203
® & 649 | 1898 | 179 | 316 | 233 | 297
49424 . 714 | 2093 | 182 | 314 | 257 | 251
| ks . 79 | 228 | 1.8 | 3.12 281 | 274
e * 84 | 2476 | 180 | 810 |...... 304 | 207
A . 905 | 2662 | 192 | 3.8 327 | 320
L ST, 74 L CHCER, ! 970 | 2844 | 195 | 308 |...... 350 | 343
B x84x E 10x g [ 48 |-geay | a0 | 4200} 165 | 162
skl . 544 | 1505 | 210 | 408 [ ..0.. 106 | 193
£ s g S oYe| 820 | 1850 | 213 | 406 ... 298 | 224
E% 4 « 3¢ | | gn00 |:%a6 | a0k 1 259 | 255
b e . 709 | 2351 | 219 | 402 |.. .. 200 | 285
£ e “ 885 | 2509 | 222 08y Fi 320 | 315
£ " ;/ . 11 96.6 | 2836 | 225 | 388 |...... 350 | 345
« g 1047 | 3074 | 220 | 396 |.. ... 380 | 374
£ % g « | 128 | 3538 | 288 | 8938 [.05L 400 | 403
£ & « J 1206 | 35 Y e I T 438 | 432
SRR TR S BR7 {3774 - [958 | BBy F. e 466 | 460
8 x8%x3;| 12x3 | 621 | 1818 | 256 | 501 |...... 225 | 202
AL }l; . g 719 | 2113 | 250 | 490 |...... 261 | 258
A « 81.6 | 2400 | 262 | 497 ... .. 207 | 204
oy 1:; Sofv | o4 | 2687 | 265 | 405 | 333 | 320
. L . 101.1 | 2070 | 268 | 4908 [.10 3068 | 364
Y Ca « 108 | B3t |Sent] aer | 402 | 398
. i l 1202 | 3524 3 488 [reness 437 | 432
5 = « 1202 | 3799 | 277 | 488 ... 471 | 466
4 i g " ﬁ 1385 | 4070 | 280 | 48% | ... 505 | 499
£y i 1475 | 4337 | 283 | 482 [...... 538 | 532
AL i VIl W T S T R e T T M L 571 | 565




CAMBRIA STEEL. 223

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED POB LEAST RADIUS OF GYRA-
ON, AXIS 1
50 000 1 -

Based on Gordon's Formula, P = — (CIIR
Safety factor 4. kbt 36 000 r2

Length in Feet.

1012 |14 16| 18 | 30 22 24|26 285082

'2

L
-
=
L
-
b




224 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GYRA-
TION, AXIS 1-1.

Based on Gordon's Formulsa, P = —5.}10:;)?_‘),' 1 1
Safety factor 4. 1+ 35000 12
Ares Least ;

Size Size Weight % Radinsof

of # Coll,:mn lé;d;nt:g i{g‘;‘:’; i.I!:'la Feet.

Angles. Plate, | Golumm. | Seetion, | A%is 11,

Inches. Inches.  [Lbaper Ft. . I

x24%x 8x 248 | 724 | 110 | 325 82
§ xRk 309 | 808 | 122 | 323 102
i« R “ if', 366 | 1068 | 125 | 331 122
“ . « 423 | 1238 | 128 | 319 142
« . 2 - 476 | 1400 | 131 | 317 161
« & ml o« m | 533 | 1562 | 134 | 345 181
814x214x! 8x44 | 284 | 776 | 144 | 331 o1
'}é 'M /f L\ ; 329 0.62 147 3.28 113
IO 2 R Eﬁ 30.0 | 1144 | 150 | 3.26 134
- ¢ | 1| B2 | I | 324 156
“ . « 32| 512 | 1500 | 156 | 322 177
CR i% © fe| 09 | 17 | 13 | 320 198
L « 630 | 1844 | 162 | 318 218
ai e g 687 | 2010 | 165 | 316 239
« & sl = g0l map | 2078 | 188 | 314 250
4 x3 x4 | 10x4 | 304 | 1140 | 162 | 400 136
2 AR Bl RLSs 46.8 | 13.67 1.85 4.07 163
t s | . ofs| 841 | 1338 | 188 | 404 189
o« il o« e g4 | 1800 | 11 | 402 214
9 . 1'; % !"( 68.7 20.11 1.74 4.00 240
COIT O o (L o el 265
” £ H . ﬁ B26 24.24 1.80 3.06 200
« o« 32l o« 32| gos [ 2028 | 183 | 304 315
¢ ¢ R oc o j| eeo | 285 | 186 | 302 339
« s gg| = T¢| 1030 | 3010 | 190 | 390 363

XoMX X o A &4 5
5 x3 12 476 | 1399 | 208 | 495 160
= T < 3| 569 | 1670 | 208 | 492 202
= = i; " ;'; 65.9 10.37 2.08 4.90 234
« o« il = 1g| 74z | w00 [ 21 | 488 266
A e o]l e ;: 838 | 2463 | 214 | 436 208
« o« B o« B o7 | 2718 | 217 | 484 330
8 5 # i D2

. 1013 | 2078 | 220 | 482 361

SR M T 1008 | 3224 | 2323 | 480 302
¢z R o:ji|uss|am ) 228 | 4 490
« a dgl o« 3g o5 | 8718 | 220 | 478 452
« &« Wl = 3| 1351 | 3061 | 233 | 474 452
68 x31xY| 14x35| 647 | 1803 | 251 | 585 231
$iT TR 2 “ 3| 748 | 2201 | 254 | 583 269
a = « 13| 80 | 200 | 257 | 581 306
Y | E g - n 952 | 2800 | 250 | 579 343
a & | = 1053 | 3005 | 262 | 577 a7
“ = Q | 248 1151 | 3387 | 265 | 574 415
“« . 1253 | 3674 | 268 | &72 450
o 1347 | 30.62 | 271 | &70 486
S | & 1445 | 4245 | 274 | 568 521
a = if . 1538 | 4525 | 277 | 5.6 555
Lo I} e 1632 | 4800 ! 281 | 564 589




CAMBRIA SBTEEL. 228

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST ILDIUS OF GYRA-
TION, AXIS

Based on Gordon’s Formula,
Safety factor 4.

Length in Feet.

8 |10 |12 14 18‘18’20 22‘24|26|88|80|88‘34

96 | S0 | 81| 74 5

322 | 313 | 303 | 291

353 | 343 | 332 | 320

383 | 873 | 361 | 348

413 | 403 | 360 | 376

443 | 432 | 419 | 405

473 | 461 | 447 | 432

228 | 223 | 217 | 211 | 204 | 196 | 180 | 181 | 173 | 106 | 158 | 151 | 143 | 136
264 | 250 | 252 | 245 | 237 | 229 | 220 | 211 | 202 | 194 | 185 | 176 | 168

301 | 205 | 287 | 270 | 270 | 261 | 251 | 241 | 231 | 221 | 212 | 202 | 168 | 184
337 | 830 | 822 | 813 283 | 272 | 261 | 250 228 | 217 | 207
373 | 366 | 357 | 347 | 337 | 325 | 314 | 302 978 | 266 | 254 | 242 | 231
408 | 400 | 301 | 381 | 360 | 357 | 345 | 332 | 310 | 306 280 | 268 | 255
444 | 435 414 | 402 | 389 | 376 | 362 8 4 | 320 | 306 | 203 | 280
478 | 470 | 450 | 447 | 435 | 421 | 407 | 392 | 377 | 362 | 347 | 333 | 318 | 34
513 | 504 | 493 467 | 453 | 438 | 422 | 406 | 300 | 375 | 350 | 344 | 329
547 | 538 | 526 | 513 | 400 | 484 | 468 | 452 | 435 | 419 | 402 | 385 | 369 | 353
581 | 671 531 | 515 | 490 | 482 | 464 | 447 | 420 | 412 | 395 | 378




228 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED .I'T?R LEAST RADIUS OF GYRA-

ON, AXIS 1-1.
Based on Gordon's Formula, P = _5(::_&0(;3'_ L
Safety factor 4. 36 000 12

e | s | Ve | e/l Lengen

o :

Angles. oo S T ol g ] R
" Taches | Tnches |LbsporFi| Sq.Ins. | Inches. | Tuches | 2 | 4 | 6
3 xa}h;;! 10xY% | 265 | 774 | 116 | 407 06 | 02
i i i: [ 33.0 0.61 1.18 4.05 119 | 115 | 100
P r B iRl eiug i e

“ 453 | 13. j
e & f: Y fg 510 | 1500 | 127 3.00 | 186 | 180 | 172
% s :‘a, « % | &n1 | 167 | 130 396 | 207 | 202 | 193
814x2%x) | 10x% | 281 | 826 | 139 | 413 | 102 | 100
L # e ik 350 | 1025 1.42 411 127 | 12¢ | 119
s o« 35| o« 3| Gy | 1210 | 145 | oo [ 181 | 148 | 143
4 ki ﬂ ' f; | 481 | 1410 | 148 407 | 175 | 171 | 185
DG glulumim e
; i 1 y

Sall /&l 3 I% 673 | 1060 | 157 | 401 | 245 | 240 | 232
N g = H| 74| 2148 | 160 | 399 | 267 | 262
L « 32| 700 | 2326 | 163 | 897 | 280 | 284 | 278
4 x3 xfy| 12xfs | 416 | 211 | 158 | 401 {10 148 | 143
e Tw el TsoRe | o3 |idae | 18t | |oliE 176 | 171
S i RS 13{3 }% | :g‘: ,,,,,, g; ;gg

i lg = M 64.8 14, 4 TR PR 3
DD B | BilnE| e is )
R | §| 873 | 2561 | 175 | 470 [111.00| 314 | 306
Gl Bl 046 | 2776 | L78 T WL | 310 | 332
« o« @l o« G| qor | 2087 | 181 | 474 |0 366 | 358

i

« &« gl W 22| 1089 | 3104 | 184 | 472 | 302 | 383
g rpisgl Mg | u1| um | um | em o)
i [/lf 688 | 2025 | 204 | 573 | ... 240 | 245
« & dg| * g 782 [ 2800 | 207 5.71 | 283 | 218
DoLOBl IR ESIREIGE R HIE
w5 .. s . 4 .12 T
i ;‘| . n 1050 | 3L11 | 215 | 564 |...... 384 | 377
C A b 1140 | 33.74 | 218 | 662 |...... 416 | 410
ke ol - " t! 1239 | 3638 | 321 560 |...... 0 | 442
LR T R 1325 | 3893 | 224 | 473
CRRR. ﬁ “ W w4 | 449 | 227 505
6 x8Yxig| 16x% | 672 | 1968 | 246 240
& i g & f; 778 | 2288 | 249 a7
.o - 900 | 2013 | 254 5
< s B 100.6 | 3220 | 257 304
R . " 119.8 | 3524 | 2.60 431
= = " 1304 | 38.24 2.63 468
| “ 1402 | 4124 | 266 506
o ¥ " 1504 | 44.20 2.60 542
6 | i - 1602 | 4712 | 272 578
)l . " 1700 | 5000 | 275 613




CAMBRIA STEEL., 227

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GYRA-
TION, AXIS 1-1.

Based on Gordon’s Formula, P = _"’(z_:?g_(]’_’)l 1 1
Safety factor 4. 1+ 35 000 2
Length in Feet.

8 (10 |12 |14 |16 |18 20 | 22 24 |26 |28 |80
Bh AR | L | i ‘_
| i




o ki R S

228 CAMBRIA STEEL.
SAFE LOADS IN THOUSANDS OF POUNDS FOR.
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GYRA-

TION, AXIS 1-1.
Based on Gordon's Formula, P = —-59—(-10—;2_—),—- I
Safety factor 4. 1+ 36 000 &
Size sie | Woight | A2 | 2ol pogn o
of of A | ity |BMins o G ration P -bor
Angles, Pate, | Column, | gorgiom | Koie i | Axis 22 Lo
R e el SR
Taches. Taches. _|LbsperFt| Sq, Ins, | Inches. | Inches | @ | 4 | 6

8 xRlixl| 1BxY4 28.2 8.24 1.12 4.87

- = % - ;', 35.2 10.23 L15 4.85

w32l e 32| 47 | 1218 | 117 | 483

X = - L‘z 48.3 14.13 1.20 4.81

e 1'5, - 544 | 1600 | 123 | 478

« & plo« | 60| 1787 | 126 | 476

SlgxRMxl{ | 12x)4 20.8 8.76 1.35 404

Lk < 5| 372 | 1087 | 138 | 492

=« gl @ 32 40y | 1204 | 141 | 490

" ! 4 E. 511 | 1497 143 4.88

R « 13| 580 | 1700 | 146 | 435

| AL -4 646 | 1899 | 149 | 48
| SIS 1 N, 715 | 2094 | 152 | 481

« e “ 781 | 2285 | 185 | 479

CRRE 82 | 2476 | 188 | 47

4 x3 x| 14x4% 437 | 1274 1.54 572

o e TEleds | osro | i | 182 |[0570

AL < 800 | 1761 | 1.60 | 5.8

« w3l = 1| g83 | 2000 | 162 | 568

© ot Al ¢ R | 08| 236 | 165 | 58

s £ « 3¢ | sg1 | 2467 | 168 | 561

v L ? o P 01.9 26.00 1.71 5.50

« o« 3zl w 32| oo7 | 2996 | 174 | 547

UL (. ﬁ 107.1 | 3150 | 177 | 555

« o« B2l o« 32| 1140 | 3360 | 180 | 553

B x8Yxs& | 16x 518 | 1524 | 194 | 650

" e J'% “ 1:% 620 | 1820 | 197 | 857

Wile gl L 718 | 2112 | 200 | 654

i R I; 816 | 2400 | 202 | 852

s« o @ e 3| os | 2388 | 205 | 660

. 9? « b2 | 1012 | 2068 | 208 | 648

o« 4| o« 3| 1108 | 3248 | 211 | 646

L 4 B ;4 1200 | 3524 | 214 | 644

ot j| oz H| 1204 | 300 | 217 | 64l

o o« gl o« 32| 38y | 4068 | 219 | 630

CARRIREE o H 1478 | 4336 | 222 | 637

8 x3lxd| 18x35 | 608 | 2043 | 242 | 740

L i s Ly 80.8 23.76 244 T47

N ¢ AR & 918 | 2700 | 247 | 745

s« al o« 3| 1008 | 3025 | 250 | 742

. ﬁ " 1139 | 3345 | 252 | 740

£y . “ 1245 | 3662 | 255 | 738

[T 1 l 1355 | 2074 | 258 | 738

. - ;] i i 145.7 42.87 2.61 734

o ? o dc| 1564 | 4595 | 264 | 730

sy om gl s 5: | 1666 | 49.00 | 267 | 7.20

LR SOV DU | wes | 5200 | 270 | 727




CAMBRIA STEEL.

229

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR LEAST mI‘US OF GYRA-

SQUARE ENDS.

TION, AXIS
Based on Gordon’s Formula, P = %
Safety factor 4. 15 000 r*
Length in Feet.
8 |1012 |14 | 16 18 20 22 24
| m| n| e| & | 0 v}
107 | 98| 8 | 80| 72
128 | 118 | 107 | o7 | 87 |
150 | 138 | 126 | 114 | 103
171 | 158 | 145 | 131 | 119 |
102 | 178 | 184 | 140 | 135
96| 00| 83| 77| 7
120 | 112 | 104 | 96 | &8
143 | 135 | 125 | 116 | 107
167 | 157 | 148 | 136 | 125
100 | 179 | 167 | 156 | 144
913 | 201 | 188 | 175 | 162
236 | 223 | 210 | 105 | 181
258 | 245 | 230 | 215 | 200
231 | 267 | 251 | 235 | 210
144 | 136 | 128 | 120 | 111
172 | 163 | 154 | 144 | 134
200 | 190 | 180 | 168 | 157
208 | 217 | 205 | 193 | 180
255 | 244 | 231 | 217 | 203
283 | 270 | 256 | 241 | 226
310 | 207 | 282 | 206 | 250
337 | 323 | 307 | 290 | 278
364 | 340 | 332 | 315 | 206
390 | 875 | 357 | 339 | 320 |
178 | 172 | 165 | 158 | 150
213 | 208 | 198 | 180 | 180
248 | 240 | 231 | 220 | 210
282 | 273 | 263 | 252 |
316 | 307 | 205 | 283 | 270
350 | 340 | 327 | 314 | 300
384 | 372 | 350 | 345 | 330
417 | 405 | 391 | 376 | 360
450 | 437 | 423 | 407 | 3%0
483 | 470 | 454 | 437 | 419
515 | 501 | 485 | 468 | 440
245 | 230 [ 233 | 295 | 217 |
285 | 278 | 271 | 262
324 | 317 | 308 | 209 | 2890
363 | 355 | 346 | 336 | 325
402 | 303 | 383 | 372 | 360
440 | 431 | 420 | 408 | 395
478 | 400 | 457 | 445 | 431
516 | 508 | 494 | 480 | 466
654 | 543 | 530 | 516 | 501
501 | 580 | 567 535
628 | 616 | go2 | 587 | 570 | 552

2a‘as|so‘as‘a4




230

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

SQUARE ENDS.
CALCULATED FOR LEAST RADIUS OF GYRA-
TION, AXIS 1-1.
1
Based on Gordon's Formula, B = — 00"
Safety tactor 4. +33 000 r2
Size Bizo | Weight | Ares | least | Redius
of of o | of |Badinsol| of | Length in Feet.

Oolumn | Gyration | Gyration

Angles. Plats, Column. Sootion, 1{“ oy J'“z_a

nohes, nohes. i ., 1N8, 88, 88,
Inok Inches. [LbsporFt.| Sq Ins | Inces. | Inch 6 |8 |10
7 x8Yx f; 14xy; | 808 | 2373 | 805 | 592 | 202 | 280 | 285
g5 i « 38| ous | 2700 | 308 | 500 | 332 | 320 | 324
AR fz “ | 1032 | 3024 | 311 | 587 | 372 | 368 | 863
“oou « B¢ | 137 | 3343 | 313 | 585 | 412 | 407 | 02
e A ¢ IR ;b 1247 | 36.63 | 847 5.83 | 451 | 446 | 440
o T, | S 1353 | 39.74 3.20 5.81 400 | 485 | 478
Hae ﬁ [ 145.0 | 4286 | 328 | 570 | 528 | 528 | 516
T e zﬁ £ 156.5 | 4593 | 326 | 578 | 567 | 561 | 568
SR & “ 166.6 | 49.01 | 320 | 574 | 604 | 508 | 691
L S L 1768 | 5200 | 832 | 572 | 642 | 635 | 627
% x8lx ;& 16x7% | 838 | 2460 | 300 | 675 | 303 | 200 | 204
L S g | o952 | 2800 | 302 | 678 | 345 | 340 | 335
0 S A ;’, 107.0 | 3136 | 806 | 671 | 386 | 382 | 378
L “ s¢ | 1180 | 3468 | 308 | 660 | 427 | 422 | 418
s ) R iy 31 1204 | 38.00 3.11 6.67 | 468 | 463 | 456
a3l w0 oag ) 1404 | 4194 | 34 | 664 | 508 | 503 | 4908
ke S o ﬁ 1514 44.48 317 6.62 548 52 535
N “ ¢ | 1624 | 4768 | 320 | 6.60 | 588 | 582 | 574
L £ E‘ 1730 | 5088 | 323 | 658 | 627 | 621 | 612
LA it 1836 | 5400 | 326 | 656 | 666 | 650 | 651
7 x8Yx g 18x7; | 868 | 2548 | 294 | 758 | 313 | 300 | 305
grr o “ 14| 936 | 2000 | 2907 | 755 | 357 | 352 | 347
e f% x| 1108 | 3240 | 800 | 7.53 | 400 | 395 | 389
lad B “ 8¢ | 1223 | 3503 | 302 | 7.51 | 442 | 437 | 430
MR | 1R z} 1341 | 3938 | 3.06 | 749 | 485 | 479 | 472
AN i “ 3¢ | 1455 | 4274 | 808 | 747 | 526 | 520 | 513
£r bl ; & ;i 156.9 46.11 311 744 568 562 554
@ e 4l w0 G¢ | 1684 | 4048 | 314 | 742 | 600 | 602 | 504
Rl il 9 {11 1704 | 5276 | 317 | 740 | 650 | 643 | 634
SERE g4 u 1904 | 56.00 | 320 | 738 | 690 | 683 | 674
7 x8%x g 20x¢% | 808 | 2835 | 280 | 830 | 324 | 320 | 314
5 “ ig | 1020 | 30.00 | 292 | 837 | 360 | 364 | 358
oo f| ¢ | 147 | 3361 | 285 | B34 | 413 | 408 | 402
o e pel oo Be | 1285 | 3718 | 2907 | 832 | 457 | 452 | 445
LR ﬁ « 1| 1387 | 4075 | 300 | 830 | 501 | 495 | 488
£ e L L) _%.i 150.6 44.24 3.03 8.28 b45 538 530
fihiy @ ﬁ o f | 1825 | 477 | 306 | 825 | 588 | 581 | 572
noow gl e dg ) 1743 | 5118 | 309 | 8323 | 630 | 623 | 614
o o pploe 38 | 1858 | 5463 | 302 | 821 | 673 | 665 [ 656
o« w30 e« 3 [ 1072 | 5800 | 315 | 819 | 715 | 707 | 607




CAMBRIA BTEEL., 231

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.
SQUARE ENDS.
CALCULATED rﬁ%xl:nur wms OF GYRA-

50 000 1 1

Based on Gordon’s Formula, P = H——uz-—q,—

Safety factor 4. 36 000 #

Length in Feet.

12 |14 | 16 18190 22 |24 |26 |28 30|32 84!36|88 40

270 | 274 | 267 | 260 | 253 | 246 | 238 | 230 | 222 | 214 | 206 | 108 | 191 | 183 | 176
318 | 312 | 305 | 207 | 280 | 280 | 271 | 263 | 254 | 245 | 236 | 227 | 218 | 210 | 201
357 | 350 | 842 | 333 | 824 | 315 | 305 | 205 | 286 | 276 | 266 | 256 | 246 | 237 | 228
350 | 340 | 330 | 328 | 317 | 306 | 205 | 284 | 274 | 263 | 253
415 | 405 ] 305 | 384 | 372 | 360 | 349 | 337 | 325 | 313 | 302 | 200 | 279
|

433

470 | 462 | 452 | 441 | 430 | 418 | 406 | 393 | 380 | 368 | 356 | 342 | 330 | 318 | 306
465 | 452 | 439 | 425 | 412 | 308 | 985 | 371 | 358 | 345 | 332
400 | 486 | 472 | 458 | 443 | 420 | 415 | 400 | 380 | 372 | 358

534 505 85
568 | 553 | 538 | 522 | 506 | 400 | 474 | 458 | 442 | 427 | 412

g
88
2

=
&
e
3

ZEEESS2RER 3DPISABELE TREDRECESE
2
&
3
S
g




232

CAMBRIA BTEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 2-2.

Based on Gordon's Formula, P = %‘(:192—?? 1
Safety factor 4, 36 000 r2
8ise fime | Waight [ A% | et ) padinser
e ig of |Radiusof | Radinso Le
; g
3 Phate, Bk Column u;m.mn‘ mp;z.z in Feet.
Ang Section. | Axis 11,
Inches. Inches, |LbsperPi| 8q. Ins. | Inches | Inches. 6 B
|

8 x2%x¥| 6x%| B1| em | 124 | 241
9 =Bl | * & | 228 | 836 | 127 | 230
“«© . ;g “ Q 341 | 003 | 130 | 237
Ky it DR 393 | 1151 | 133 | 235
. 2 « 442 | 1300 | 136 | 233
= o« wl o« F| 495 | M50 | 139 | 231
815x0uxi| wxig| 258 | 751 | 148 | 288
gt of I 318 | 9831 | 149 | 2586
o fi % 377 | 1107 | 152 2.84
« o« “ 136 | 12m | 1 282
« s l’; “ 05 | 1450 | 158 | 280
L « % | 550 | 1618 | 161 | 278
C - 600 | 1782 | 165 | 278
L “ 64 | 1041 | 168 | 274
£ “ ii 715 | 2101 | ;1 | 272
4 x3 «x 8x 373 | 10.86 1.67 3.25
: 3 gl & % a2 | 1202 | 170 | 33
“« o« “ 511 | 1498 | 173 | 321
e o« | < B 30| 1700 | Tie | 318
= L ) . 64.9 1808 | 179 | 3.16
e « T6| 7| 093 | 1w | 314
w5 if * f#| 7o | ns | im | 3n2
W« gg| « 35| gea | 2478 | 180 | 310
iy | 8 “ t{ 005 | 2662 | 102 | 308
LR « Jo| oro | a | 1es | 208
B xS8lxhl| 10x% | 454 | 1337 | 208 | 410
g xPixge| 1024 | 02| 835 | 20 | 108
R | 620 | 1850 @ 213 | 408
(R S -1 (SN 11% 714 | 2100 | 216 | 408
©of %l | me|maf 2w | am
e« Bgf e B2 | 835 | 3593 | 222 | 400
w o« gl « 3| op6 | 2938 | 235 | 398
« w3z « &2 | 1047 | 3074 | 220 | 396
« o+ | o+ H|m2s|am| 2 3w
P o i% L 1 120.6 35.43 235 301
C ul « 3§ | 1287 | 3774 | 238 | 389
6 x814x3¢| 12x3 | 621 | 1818 | 256 | 501
S ot o 709 | 2013 | 259 | 499
« & I « I5| Sie | 2400 | 262 | 497
” T i l" 014 | 26.87 2.65 4.95
Ryt W « b2l o011 | 2070 | 268 | 493
« . “ ff 105 | 3249 | 271 | 401
« o« Bl w dg | ja03 | 3524 | 274 | 488
« o« ;i . j‘t 1202 | 3700 | 277 | 486
(s« el o« 3| 1385 | d070 | 280 | 484
« s ii “ i‘ 1475 | 4837 | 2,3 | 4®
W “ 1564 | 4600 | 286 | 480




CAMBRIA STEEL. 233

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR ESLDIUB OF GYRATION,

2-2,
Based on Gordon's Formula, P = — 0. 1
Safety factor 4. 1+ 36 000

m»
175 | 171 | 168 | 164 | 160 | 156 | 152 | 148 | 144
203 | 190 | 194 [ 190 | 185 | 181 | 176 | 171 166
230 | 225 | 220 | 215 | 210 | 205 | 100 | 194 | 189
257 | 251 | 246 | 240 | 234 | 228 | 222 | 216 | 210
283 | 277 | 271 265 | 258 | 251 | 245 | 238 | 232
300 | 303 | 206 | 280 | 282 | 274 | 267 | 260 | 252
333 | 328 | 320 312 | 305 | 207 | 289 | 281 | 273
360 | 352 | 344 | 336 | 327 | 310 | 310 | 301 | 203
68 350[3 33

3 1322 313
410 | 400 | 301 | 381 | 371

352 352 | 342 | 332

208 | 205 | 202 | 109 | 196 | 192 | 189 | 185 | 181
231').2?|223 218 | 214 | 210

53 | 248 | 243 | 238
307 | 302 | 208 | 203 | 288 | 282 | 277 | 273 | 266
339 | 334 |329 323 | 318 | 312 | 306 | 300 | 294
371 | 365 | 350 | 353 | 347 | 341 | Bai 327 | 321
402 | 306 | 380 | 383 | 376 | 369
433 | 426 | 419 | 412 | 405 39?1839 382 | 374
463 | 456 | 440 | 441 | 433 | 425 | 417 | 408 | 400
403 | 486 | 478 | 460 | 461 | 452 | 443 | 434 | 425
523 ' 515 1 506 | 497 | 488 | 470 | 460 | 460 | 450




234 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 2-3.

Based on Gordon's Formula, P = —S:gmﬁ; 1
Safety factor 4. i 3600012 .
wight 3 08 0
. o [ o e e cong Length
i yration %
Angles Plata. Gnlnmn“'.m Srmtion | Azis2-2 e
Inches, Inches. |Lbs.perFt| Sq. Ins. | Inches. | Inches. | 4 | 6 | 8
8 x24xl| BxY 24.8 724 1.19 3.95
L rz‘ s i.' 300 | 898 323
T =« 3¢ | 366 | 1068 | 125 | 321
. & 11;1 « % | 493 | 1288 | 128 | 339
. 9] = 14
DR D E| S| ER| B
314x2¥xY| 8xl | 264 | 776 | 144 | 331
SN g 329 | 082 | 147 | 328
B aEAg ) UK ;E 30.0.| 1144 | 150 | 326
L g “ fz 451 | 1322 | 18 | 324
X - 1 512 | 1500 L.56 3.22
“« ;% - 560 | 1674 | 15 | 320
LA 4 630 | 1844 | 162 | 318
£ 3 - 687 | 2000 | 165 | 316
“« 4 740 | 2176 | 188 | 314
4 x8 x4 10;;. 304 | 140 | 162 | 400
w Tw ag) Tetag | 488 | 1367 | 185 | 407
R S 12 541 | 1586 | 188 | 40t
Ao g W 614 | 1800 | 171 | 402
% £ rody E E'% 68.7 | 20.11 174 | 4.00
& R Lk " 75.7 | 2217 | L77 | 398
a« « 826 | 2424 | 180 | 396
IR 805 | 2626 | 183 | 3.04
£ ;l < §i| 960 | 2835 | 186 | 39
« = gl * I5| 1030 | 3040 | 190 | 890
B x8Yxd| 12x4& | 476 | 1390 | 203 | 495
= MY 560 | 1870 | 2.06 492
ol | e ﬁ; “ % | 059 | 1037 | 208 | 490
e “ 14| 748 | 2200 | 211 | 488
. < K. 037 | di1s | B11 | s
S 8 ﬂ . 1013 | 2078 | 220 | 48
TR T « 371 1008 | 3224 | 223 | 480
i L5 oo 1184 | 3475 | 226 | 478
.« .- ,E « 12| 1285 | 3718 | 220.| 476
o el « 1§ | 1351 | 3061 | 2339 474
6 x8l4x3| 14x3 | 647 | 1893 | 251 | 585
“ T !’; - f; 748 | 2201 | 254 | 533
iR R EsiEwlm o
2 MY ;‘: . 105.3 | 3085 | 2.62 57
[T SN ¢ I 1151 | 2387 | 265 | 574
® ~ i “ 44| 1253 | 36.74 2.08 572
ey & 3t o« §f| 1347 | 2082 | 271 | 570
e k(9 . 1445 | 4245 | 274 | 588
LG - 153.8 | 4525 | 277 | 566
A, - 163.2 | 4800 | 281 | 584




CAMBRIA STEEL. 2856

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 2-2,

Based on Gordon’'s Formula, P =
Safety factor 4. 1+ 35 0002

1820 [22 |24 | 26 283032343688

alfm 77| 74| 72| 70| 08| 65| 63| 61| 59

97| 05| 02| 80| 86/ 83| 81| 78| 75| 72
116 | 112 | 109 | 106 | 102| 99| 06| 92| 89| 86
133 | 130 | 126 | 122 | 118 | 114 | 110 | 106 102| 99
151 | 147 | 142 | 138 | 133 | 120 | 124 | 120 | 115 | 111
168 | 163 | 158 | 153 | 148|143 138‘133 128 | 123

60
84| 81| 78
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300 295
334 | 332 | 320 | 326 | 322 | 318 | 314 | 309 | 305 | 300 205 | 280 | 284
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420
453 | 440 | 445 | 440 | 434 | 428 | 422 | 415 | 408 | 401 | 394 | 386 | 378 [ 370 | 362
483 434 | 427 | 410 | 410 402 304 | 385

233 | 231 | 230 | 228 | 226 | 224 | 222 | 219 | 217 | 214 | 211|200 | 206 | 203 | 199
270 | 260 | 267 | 265 | 203 | 260 | 257 | 255 | 252 | 240 | 245 | 242 | 230 | 235 | 231
307 | 305 | 303 | 301 | 208 | 206 | 203 | 280 | 286 | 282 | 270 | 275 | 271 | 267 | 263
344 | 342 | 340 | 337 | 334 | 331 | 327 | 324 | 320 | 316 | 312 | 307 | 303 | 208 | 204
380 | 878 | 375 | 372 | 360 | 365 | 362 | 358 %‘3 I g;g 344 | 340 | 335 330 | 324

451 | 449 | 445 | 442 | 438 | 434 | 429 | 424 | 410 | 414 | 408 |
487 | 483 | 480 | 476 | 472 | 467 | 402 | 457 | 452 {-16'440|433 427 | 420 | 414
514 | 510 | 505 | 500 | 405 | 400 | 484 | 477 | 471 | 4064 | 457 | 450 | 443
548 | 544 | 530 | 533 | 528 | 521 | 515 | 508 | 501 | 404 | 487 | 470 | 471
586 | 581 | 577 | 571 | 566 | 559 | 553 | 546 | 530 | 532 | 524 | 510 | 508 | 500
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238 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR _RADIUS OF GYRATION,
AXIS 2-2.

Based on Gordon's Formula, P = —% 1
Safety factor 4. 1+ 35000 12
; Area | Least
Siza Sizo W?M af Radius of Radiusof Length
of of Column | Gyration G-"!‘%“_; in Feet.
Angles. Plate. | Column. | gagtion, | Axis 1-1, | Axis 2-2.
Tnohes. Tnches. |Lbs.par F%| 8q. Ins. | Inches, | Inches. | 6 | 8 | 10
8 x24xY | 10x¥% | 25 | 774 | 118 | 407
g =4 “ 330 | 061 | 118 | 405
. ;% « 3¢ 392 | 1143 | 121 | 403
« “ 453 | 1326 | 124 | 401
<hyhe & “ 510 | 1500 | 127 | 390
« o« 2l % & | 571 | 1675 | 130 | 396
814x8%x} | 10x3 | 281 | 826 | 130 | 413
-1}5 PaxA 119 2 | 350 | 1025 | 142 | 411
« . E « 3¢ 416 | 1219 | 145 | 400
“« “ Je| 81| 100 | 148 | 407
CI f{ = g | 546 | 1600 | 151 | 405
CRRT . 607 | 1787 | 154 | 408
O “ 673 | 1069 | 157 | 4ol
£ “ 734 | 2148 | 160 | 399
« a3zl o« 82| 701 | 2326 | 163 | 397
4 x8 x&| 12x%& | 416 | 1211 | 158 | 49
e i} S8 | 493 | 1442 | 161 | 480
I ] g 571 | 1673 | 164 | 487
&l s el 648 | 10.00 | 166 | 4.8
« . « S| 726 | 2128 | 160 | 483
®il 1 “ 799 | 2342 | 172 | 481
“ o “ ? 873 | 2561 | 176 | 470
£ . « 32| o468 | 2776 | 178 | 47
AR © H|towe | 27 | 1m | 474
£ & ;E « 3¢ | 1089 | 3104 | 184 | 47
B x38lgx 14x 40.7 | 14.62 1.08 577
2 x4 ;%. « k 505 | 1745 | 201 | 575
R 4 B g 688 | 2025 | 204 | 573
DBl iE EEe e
« = 1& . Q 969 | 2843 | 212 | 567
g ) & © fi| 1059 | Bl | 215 | 54
AR RS b 11490 | 3374 | 218 | 562
« 4 4 ﬁ 1239 | 3638 | 221 | 560
i ot « i¢ | 13255 | 3893 | 224 | 558
Oy “ ﬁ 1414 | 4140 | 227 | 556
6 =x3lx 16x 67.2 19.68 246 6.68
Rk e ) e e 718 | 2288 | 240 | 6.66
“« u f; “ f% 4 | 2600 | 252 | 6.64
& . « % | o9 | 2002 | 2 6.61
L . ij 1006 | 3220 | 257
il ¥ . 1198 | 3524 | 260 | 657
« . « 32 | 1304 | 3824 | 263 | 653
¢h o8 S S | o2 | 4124 | 266 | 653
&) xtoagl . 1504 | 4420 | 260 | 651
& . ¥ “ ? 1602 | 4712 | 273 | 648
s . “ 1700 | 5000 | 275 | 646




CAMBRIA STEEL. 2387

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 2-2.

Based on Gordon's Formula, P =
Safety factor 4. 1+ 36000 7

~ 250000, 1
(1zLn):

Length in Feet.

121416

02

01
113
135
156
176
196

07
121

20 (22| 2426|2830

107 | 105 | 103 | 101 | 98
128 | 125 | 123 | 120 | 117
148 | 145 | 142 | 138 | 185
167 | 164 | 160 | 157 | 153
186 | 183 | 179 | 174 | 170

93| 91| 80| B7| 8|
115 | 113 | 110 | 108 | 106 | 103
137 | 134 | 131 | 128 | 125 [ 122
158 | 155 | 152 | 148 | 145 | 141
179 | 175 | 172 | 168 | 164 | 160
199 | 105 | 191 | 187 | 183 | 178 |
220 | 215 | 211 | 206 | 201 | 196
230 | 235 | 230 | 224 | 219 | 214

[ S
87| 85( 83| 81| 80| 78| 78| 74| 72| 70
80 [ 86

|

i

|2-135242230231|
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236 | 234 | 232 | 230 2‘ZB| 225 | 223 | 221
7 263 | 250 | 256 | 253

311 | 300 | 306 | 303 | 300 | 297 | 204 | 201 | 287 | 284
348 | 346 | 343 | 340 336 | 333 | 320 | 325 | 321 | 317

| 368 | 364 | 350 | 355 | 351
421 | 418 | 414 | 411 | 406 | 402 | 398 | 393 | 388 | 384
457 | 454 | 450 | 446 | 441 | 436 | 432 | 427 | 421 | 416
403 | 480 | 485 | 480 | 475 | 470 | 465 | 450 | 454
528 | 524 | 510 | 514 | 50A | 504 | 498 | 402 | 486
563 | 558 | 553 | 548 | 542 | 537 | 531 | 524 | 518 | 511
507 | 592 | 687 | 581 | 575 | 560 | 563 | 556 | 549

218 | 215
250

3

g




CAMBRIA STEEL.

SQUARE ENDS.

PLATE AND ANGLE COLUMNS.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
CALCULATED FOR _RADIUS OF GYRATION,

| B
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Based on Gordon's Formula, P

Safety factor 4.
Sixe
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Plata

Size
of
Angles,

| Inches.

Inches.
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CAMBRIA STEEL. 239

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED POH-BLDIUS OF GYRATION,

’ 50 000 1
Based on Gordon’'s Formula, P = H-—i@z-
Bafety factor 4. 36 000 2
Length in Feet.

1271416 |18 20 (2224 26 28|80 32 [84 | 36 |38 40
|

101 {100 | 00| OB | 07| 05| 04| 03| 91| 00 BR| 86| 85 83| 81
125 | 124 | 123 | 121 | 120 | 118 | 116 | 115 | 113 | 111 | 109 | 107 | 105 | 103 | 101
149 | 147 | 146 | 144 | 143 | 141 | 139 | 137 | 134 | 132 | 130 | 127 | 125 | 122 | 120
172 | 171°| 160 | 167 | 165 | 163 | 160 | 158 | 155 | 153 | 150 | 147 | 144 |'141 | 138
195 | 193 | 191 | 189 | 187 | 184 | 182 | 170 | 176 | 173 | 170 | 166 | 163 | 160 | 156
218 | 216 | 214 | 211 | 208 | 206 | 203 | 100 | 106 | 193 | 189 | 185 | 182 | 178 | 174

107 | 106 | 105 | 104 | 103 | 101 | 100 | 98 97| 95| 94| 02| 90| 88| 87
133 | 131 | 130 | 120 | 127 | 126 | 124 | 122 | 120 | 118 | 116 | 114 | 112 | 110 | 107
158 | 157 | 156 | 153 | 152 | 150 | 148 | 145 | 143 | 141 | 138 | 136 | 133 | 130 | 128
183 | 181 | 180 | 178 | 176 | 173 | 171 | 168 | 165 | 163 | 160 | 157 | 154 | 151 | 148
207 | 206 | 204 | 201 | 199 | 196 1

232 | 230 | 227 | 225 | 222 | 210 | 216 | 213 | 200 | 206 | 202 | 108 | 104 | 190 | 186
255 | 253 | 261 | 248 | 245 | 242 | 238 | 234 | 231 | 227 | 222 | 218 | 214 | 210 | 205
270 | 276 | 274 | 270 | 267 | 264 | 260 | 266 | 251 | 247 | 242 | 238 | 233 | 228 | 223
302 | 299 | 296 | 203 | 280 | 285 | 281 | 277 | 272 25

267
156 | 156 | 154 | 153 | 152 | 150 | 140 | 147 | 145 | 143
187 | 185 | 184 | 183 | 181 | 179 | 177 | 175 | 173 | 171

216 | 215 | 213 | 212 | 210 | 208 | 205 | 203 | 201 | 198 | 195 | 193 | 190 | 187 | 184
= =
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=
=
z
£
-
oo
&
F
=
-
=
|
s
]

246 242 | 240 | 238 233
275 | 273 | 271 | 260 | 266 | 263 | 261 | 258 254 |

299
331 | 320 | 327 | 324 | 321 | 318 | 314 | 311 | 307 | 303 | 298 | 204 | 280 | 285 | 280
350 | 857 | 354 | 351 | 348 | 344 | 340 | 336 | 332 | 328 | 323 | 318 | 313 | 308 | 303
386 | 384 | 381 | 378 | 374 | 370 | 366 | 362 | 357 | 852 | 347 | 342 | 337 | 331 | 326
413 | 411 | 407 | 404 | 400 | 396 | 302 | 387 | 382 | 377 | 471 | 306 | 360 | 354 | 348

188 | 187 | 186 | 185 | 184 | 182 | 181 | 170 | 178 | 176 | 174 | 172 | 170 | 168 | 166
224 | 223 | 222 [
% 250 | 258 | 256 | 254 | 252 | 250 | 248 | 240 | 243 | 241 | 238 | 235 | 233 | 230

295 | 203
331 | 330 | 328 | 326 | 324 | 321
366 | 364 | 362 | 960 | 357
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240 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 2-2.

1624 | 47.68 | 3320

1
Based on Gordon’s Formula, P = %
Safety factor 4. 36 000 r*
Size Weight | Ares | Deast Ipudinsof| Length
o o Uol?f‘ W““ %ﬁﬁ?ﬂg mﬂ in Feet
Plate. nmn. | o iy 2. eot.
Inches, Inches. |LbsperFt| Sq. Ins. | Inches, | Inches. | 10 12
23.73 3.05 5.92 202
91.8 27.00 3.08 5.90 334 332
108.2 50.24 3.11 5.87 374 372
113.7 33.43 3.13 5.85 413 411
124.7 36.63 3.17 5.83 452
135.3 39.74 3.20 5.81 401
145.9 42.56 3.3 5.70 529
156.5 45.93 3.26 5.76 567
166.6 49.01 3.29 5.74 605
176.8 52.00 3.32 5.72 642
838 24.60 3.00 6.75
95.2 28.00 3.02 6.
107.0 31.36 3.06 6.
118.0 34.68 3.08 6.
1204 X [
6.
6.
]
[

Z2RRaEa
RE8ES SRETIERREZ 28RS

173.0 | 50.88 3.23
183.6 | 54.00 3.26 6.56
86.8 | 2548 294 7.58
986 | 20.00 2.97 7.55
110.8 | 3249 3.00 7.53
1223 | 35.03 3.02 7.51
134.1 | 39.38 3.06 749
1455 | 42.74 3.08 747 529
156.9 | 46.11 8.11 744 570
1684 | 4043 3.14 742 612
1794 | 52.76 3.17 7.40 652
1904 | 56.00 3.20 7.38 603
80.8 | 26.35 2.89 8.30
102.0 | 30.00 292 8.37
1147 | 33.61 2.95 8.34
87.18 2.97 8.32
138.7 | 40.75 3.00 8.30
150.6 | 44.24 3.03 8.28
1625 | 41.73 3.06 8.25
1743 | 56118 3.00 8.23
1858 | 54.63 3.12 8.21
1972 | 58.00 3.15 8.19




CAMBRIA STEEL.

241

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 2-2.

Based on Gordon’s Formula, P =
Safety factor 4.

50000 _
L.azL%

36 000 2

1

Length in Feet.

14

330
370

453

561
508

g8 8

426
467
507

g8 gRgL

401

&8

527

g 8888

371

g2

54T
500
633

675
7

672 | 670
714 | 711

88228




242 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon’s Formula P = — e Bafety factor 4. .
36 000
Depth | Weight | Area Lesst |
of of each | of Column | Radius of Length in Feet.
(Channel. Bection, | Gyration.

Inches. |LbaperFoot| 8q. Ins. | Inches. S 6 8 (10|12 | 14
6 8.0 4.76 234 59 58 57 55 54 52
£ 10.5 6.18 221 76 75 78 71 69 irg

13.0 7 213 M 03 88 85 81
15.5 9.12 2.06 112 | 110 | 107 | 104 100 ]
0.75 5.70 272 s 70 00 68 66 65
2 720 2.59 88 87 85 83 81
e 14.75 8.68 2.50 107 | 106 | 104 | 102 9 96
L 25 10.14 244 125 124 | 121 119 | 116 | 112
yE 19.75 2.39 144 142 139 | 136 | 132 | 128
8 11.25 6.70 311 83 82 80 70 m
i 13.75 8.08 100 97 05
i 0.56 2.80 110 117 116 | 114 | 112 | 100
i 18.76 11.02 282 137 135 134 131 128 | 126
I 2135 12.50 an 155 | 153 | 151 | 149 | 145 | 142
9 18.25 7.78 3.45 06 95 04 03 1
o5 15.00 8.82 3.87 100 | 108 | 107 105 | 108
e 20.00 11.76 3.20 145 | 143 | 142 139 | 137
e 25.00 14.70 3.08 181 | 179 | 177 | 173 | 170
10 15.0 8.92 3.84 110 | 110 | 109 | 107 | 108
% 20.0 11.76 3 146 | 144 143 141 139
b 250 14.70 3.52 182 180 | 178 176 | 173
A 30.0 17.64 341 218 | 216 | 213 | 210 | 207
e 35.0 2.58 331 254 | 251 | 248 | 245
12 20.5 12.06 461 140 | 148 | 147 | 146
¥ 25.0 14.70 443 181 180 | 179 | 177
9y 30.0 17.64 4928 217 | 216 | 214 | 211
1 35.0 20.58 417 254 | 251 | 240 | 246
e 40.0 23.52 4.00 280 | 287 | 284 | 281
15 33.0 10.80 5.50 246 | 244 | 243 | 241
g 85.0 20.58 5.56 254 | 252 | 251
e 40.0 23.52 544 201 | 200 | 288
ge 45.0 26.48 5.32 328 | 326 | 324 | 322
e 50.0 2042 5.23 364 360 | 357
L 55.0 32.36 5.16 400 | 309 | 396 | 398

For detail dimensions see page 204.




CAMBRIA STEEL. 243

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.

SQUARE ENDS.

Based on Gordon's Formula P = -——mﬂ%ﬁ- Safety factor 4.
R e

36 000 r*

=
@

23 BEEs32 s32g l

Length in Feet.
20 | 22 | 24

46 44

58 | 55

71| 67

83 i}

58 56

73| 70

86 83
100 | 06
113 | 108

7| 70

86 83
100 | 97
115 | 111
120 | 124

86 84

97 | o4 !
127 | 124 i
157 | 153 | 149 | 143 | 139 | 134 25.00 “
101 0| 97| 95 % %0 15.0 10
131 | 129 | 125 | 122 | 119 | 118 20,0 A8
163 | 150 | 155 | 151 | 146 | 143 25.0 g
104 | 1 1 170 | 174 | 168 30.0 4]
225 | 210 | 213 | 207 | 201 | 104 35.0 o
140 | 138 | 136 | 134 | 181 | 120 20.5 12
170 | 187 | 165 | 161 | 150 | 156 25.0 ’
203 [ 200 | 198 | 192 | 187 | 184 30.0 “
236 | 231 | 227 | 223 | 218 | 213 35.0 o
268 | 263 | 258 | 253 | 248 | 243 40.0 s
235 | 233 | 230 | 228 | 295 | 222 33.0 15
245 | 242 | 240 | 236 | 24 | W0 35.0 Z
279 | 276 | 273 | 260 | 266 | 262 40.0 o
313 | 310 | 306 | 302 | 208 | 204 45.0 i
348 | 344 | 330 | 334 | 320 | 325 50.0 8
381 | 377 | 372 | 368 | 362 | 357 55.0 kf

For detail dimensions see page 204,




244

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR

LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = —53;-.%,—- Safety factor 4.
1+36 000 r2
Depth | Weight | Avesof
of of each | Column |Radiusol Length in Feet.
Channels. | Channel, | Ssction. | Gyration.
Inches. |Lbs. per Foot.| 8q.Ins. | Inches. | 32 34 38 38 40
9 13.25 778 | 345 73 7
8t 15.00 8.82 3.37 81 70
o 20.00 1L.76 3.20 106 101
:: 25.00 14.70 3.08 129 124
10 15.0 8.92 3.84 87 85
i 20.0 11.76 3.66 113 100
8¢ 25.0 14.70 3.52 1 134
L 30.0 17.64 341 163 158
L 36.0 2058 | 3.31 188 183
12 20.5 1206 | 461 127 124
Ll 25.0 14.70 | 443 152 140
i 30.0 17.64 4.28 180 176
. 35.0 20.58 4.17 203
o8 40.0 23.52 4.00 236 231
15 33.0 10.80 5.59 219 215 213 200 206
r 35.0 20.58 5.50 228 224 220 217 213
e 40.0 23.52 544 258 254 250 246 241
L 45.0 26.48 5.32 280 284 279 275 270
. 50.0 2042 | 523 320 315 309 303 200
o 55.0 32.36 5.16 351 344 338 332 325

For detail dimensions ;e page 204,

SIZE OF LATTICE BARS TO BE USED WITH

LATTICED CHANNEL COLUMNS.

De
i3
Channals,

Dimensions of Lstio0 | wyoiont of | Gontor of Holo | Distanos Canter to Genter
"M% |YatticsBars| to Bnd of Bar. of Rivets. (d)
w Thicknees, | PF Foot, (@)

Inches,

[Ty
SRWOONIN

Inches. Inch. Pounds. Inoh.

114 M 1.28 -1 654"
15 3 140 1 YouF | g

2 212 1 - 3 8

2 212 1 1 — 414 gigr
2 2.55 ! 1'— 614" 10
2y 2.87 1 17 — 103"

214 3.10 1 - 29 15%"




CAMBRIA STEEL.

245

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula P = —( 00 . Safety factor 4.
T+35000
>
=
Weight | Depth
Length in Feet. of each of
e Channel. | Channols.
43 | 44 | 46 | 48 | 60 | 62 | 54 | Loa perfook| Inches
.......................................... 325 | 9
.................................... 15.00 5
......................................... 20,00 o
......................................... 25.00 Lid
15.0 10
20.0 s
25.0 a“
30.0 o
35.0 i
205 | 12
250 o
30.0 e
35.0 Ll
200 400 “
202 199 105 192 188 184 181 33.0 156
210 206 203 199 104 191 187 35.0 "
238 233 228 224 220 215 211 40.0 L
265 260 256 245 239 234 45.0 AS
203 287 281 275 269 264 258 50.0 i
319 314 307 301 204 287 281 55.0 e

For d-etall di;e;io;;s see page 204,

SIZE OF STAY PLATES TO BE USED WITH

LATTICED CHANNEL COLUMNS.

Minimum size of Stay

1
Weight of | Dixmeter

Plates at Ends of Columns. .
Minimum o
b Thickness. 1 Stay Plates, | Rivets.
Inches. Inch. Inches. Pounds, Inch.
84 i§ ™ 4.38 B4
9 10 6.55
10! bt 9 8.37
11 12 11.95
12 12 15.62
llg % 15 22.73
16! 15 25.90

T
= B
oy
] A

-

X

oo




248 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6”7 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P = — (.00 Safety factor 4.
+36000
_"y};
[ = SERIES A.
Weight |Thickness| Weight | Area Least
of sach o [ofolumn |Radius of Length in Feet.

Column. | Section. |Gyration.

Lbs, per Foot. Lbs.per Ft.| 8q. Ins. | Inches. 4 6 8 10

EhRBRiERE bRk
3
-
g
8

-
=l
o
(]

-
=1
=
b3

SRR SRS SRR SRS { g E ES
2 2
o =
& &
= =
ISHIEOEIEOEOBY DOLODSEOBIIORD BIBSBIEIBD

GERZRSE SRBSIHS
Coneod O
T et et e ik e et
DOW-I O

[

=

—

&

—

=

-

For detail dimensions see page 206.




CAMBRIA STEEL. 247

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon's Formula P = —— i Safety factor 4
14,02 1)
36 000 r*
be -8
oo
SERIES A. & L}-

Length in Feet.
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For detail dimensions see page 208,




248 CAMBRIA STEEL.,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon’s Formula P = —————- Safety factor4.
1+ (12 L)*
fe-tig¥ 36 000 12
o)
& <> SERIES A.
Weight |Thickness| Weight | Area | Least
of each of eolf of Column |Radius of Length in Feet.
Channel. | Plates. | Column.-| Section. |Gyration.
Lbs, per Foot. | Inch. |LbsperFt.| Sq.Ins. | Inches. <& 6 8 10
9.756 34.8 10.20 2.63 126 125 123 121
i 38.6 11.32 2.63 140 139 137 134
G 425 12.45 2.62 154 152 150 147
L 46.3 13.58 2.62 168 166 163 160
4 50.1 14.70 2.62 182 180 177 174
bir 53.9 15.82 2.62 196 194 190 187
>, 57.8 16.95 2.62 210 207 204 200
12.25 39.8 11.70 2.55 145 143 141 138
4 43.6 12.82 2.56 159 157 154 151
4 47.5 13.95 2.56 173 171 168 164
A 51.3 15.08 2.56 187 185 182 178
- 55.1 16.20 2.57 200 108 1 191
4 589 17.32 2.57 214 212 204
" 62.8 18.45 2.57 228 226 222 217

SRR AR SRR SRR SRR

14.75 4438 13.18 2.49 163 161 158 155
4 48.6 14.30 2.50 177 175 172 168
e 52.5 1543 2.50 191 189 185 181
56.3 16.56 2.51 202 199 195
60.1 17.68 2.52 219 216 212 208
Ny 63.9 18.80 2.52 233 230 226 221

. 67.8 19.93 2.53 247 244 239
17.25 49.8 14.64 2.42 181 178 175 171
i 53.6 15.76 243 195 192 189 185
% 57.5 16.89 245 209 206 198
Lo 61.3 18.02 246 223 220 216 211

L . 65.1 19.14 2.46 237 234 229
s 68.9 20.26 247 251 248 243 238
s 728 21.39 248 265 261 257 251
19.75 54.8 16.12 2.37 199 197 193 88
o 58.6 17.24 238 213 210 206 201
o 62.5 18.37 2.40 227 224 220 214
i 66.3 19.50 241 241 238 234 228
“ 70.1 20.62 2.42 255 251 247 242
s 73.9 21.74 2.43 269 265 260 255
o 778 22.87 244 283 279 274 268

For detail dimensions see page 206.




CAMBRIA STEEL. 249

J ‘ SAFE LOADS IN THOUSANDS OF POUNDS FOR
' 7 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.
50 000
Based on Gordon’s Formula P = —aznr Safety factor 4.
36000 7 fes g @iy
S
SERIES A. o

Thickness | Weight

Length in Feet. of of each

Plates. | Channel.

12 14 16 18 20 22 24 26 Inch. |Lbs.per Ft.

118 115 111 108 104 99 96 92 Y 9.756

130 127 123 119 115 110 106 102 ;“ 4
143 140 135 131 126 121 116 112 3 8
156 153 148 143 138 132 127 122 Ts "
169 165 160 154 149 143 137 132 15 bin
182 178 172 166 161 154 148 142 % "
195 190 184 178 172 165 158 152 % *

134 130 126 122 118 113 108 103 Y 12.25
147 143 139 134 129 124 118 113 5 &
160 156 151 146 140 135 129 123 3% %
173 168 163 158 152 145 139 133 }5 "
186 181 176 169 163 156 150 144 15 =
199 194 188 181 174 167 161 154 % 5
212 207 200 193 185 178 171 164 5% -

151 146 142 136 131 126 120 115 Yy 14.75
164 159 154 148 142 136 131 125 & ex:
177 171 166 160 154 147 141 135 34 A
190 184 178 171 165 158 151 144 *
202 196 191 184 177 170 162 155 g o4
215 209 196 188 180 173 165 % L)
229 222 215 207 199 191 183 175 5% e

166 161 156 150 143 137 131 126 Y 17.25
180 174 168 162 155 148 142 135 5 i
193 187 181 174 166 159 153 146 3% bt
206 199 193 186 178 171 163 155 g o
218 212 205 197 190 182 173 165 A
231 224 217 209 201 192 1 176 % £
245 238 229 220 212 203 194 186 5% &

183 177 170 164 157 150 143 136 Y 19.756
196 189 183 175 168 161 153 146 5 s¢
209 202 195 187 180 172 164 157 3% o
222 215 208 199 191 183 174 166 T “
234 227 220 211 202 194 185 177 14 "
248 240 231 223 214 204 195 186 % "
261 253 243 235 225 216 207 196 % L

%
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260 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUKDS FOR
8” CHANNEL AND PLATE COLUMN

SQUARE ENDS.
50 000
Based on Gordon's Formula P = —azn Safety factor 4.
36 000
——
e
= SERIES A.
Weight  |Thickness U’?M. Areaof | Least
of each of Column | Radius of Length in Feet.
Chaznel. Plates. | Column. | Section. | Gyration.
Lbs. per Fook | Inch. |LbaperFi| 5q. Ins | Inches. | 4 ] 8 |10 18
11.26 M 305 1170 298 145 | 144 | 142 | 140 | 137
= k 43.7 1295 .97 161 157 | 155 | 152
o 48.0 14.20 207 176 | 175 | 172 | 170 | 167
o 523 15.45 2.06 102 100 | 188 | 185 | 181
v 56.5 16.70 295 207 203 | 200 | 106
Lo 608 | 1705 | 205 | 223 | 291 | 210 | 214 | 210
H 65.0 19.20 2,95 238 | 286 | 233 225
18.76 i 4.5 13.08 292 162 | 101 150 | 156 | 153
i 48.7 14.33 292 178 | 176 | 174 | 171 | 168
" 53.0 15.58 29 103 181 189 | 186 | 182
o 573 16.83 20 200 | 207 | 204 | 20 197
-y 61.5 18.08 b | 202 | 220 | 216 | 212
£ n 658 19.53 291 240 | 237 | 235 | 231 | 228
= 1 T0.0 20.58 20 255 | 253 | 230 m
18.256 N 405 14.56 286 181 179 | 176 | 173 | 170
i 53.7 15.81 2.87 1 104 192 | 188 | 185
e 58.0 17.06 287 212 | 210 | 207 199
- 62.3 1831 287 337 | 225 | 222 | 218 | M4
= 66.5 19.56 237 243 | 240 | 237 | |3 | 228
s 708 20.51 287 258 | 250 | 262 | M8 | M43
" 75.0 22.06 287 274 | 27 | 267 | 263 | 238
18.76 ¥ 54.5 16.02 2.81 100 | 197 | 194 | 190 | 186
= 58.7 17.27 251 214 | 212 | 200 | 205 | 201
b 63.0 18.52 282 230 | 227 | 224 | 221 | 218
" 67.3 19.77 2.82 245 | 43 | 240 | 236 | 230
1 715 21.03 2,83 201 | 2568 250 | 245
L4 758 22.27 2,83 276 | 274 | 270 | 265 | 260
o 1 £0.0 23.52 2,83 280 | 285 | 280 | 275
31.?5 Y 505 17.50 2.70 217 | 215 | 212 | 208 | 2M
% t: 637 18.75 2.77 233 227 | 23 | 218
1t 680 | 2000 | 277 | 248 | 245 | 242 | 238 | M3
o l‘; 723 21.25 278 204 | 261 | 257 | 253 | M7
" 76.5 250 27 270 | 276 | 272 | 207 | 262
o ﬁ 808 .75 27 | 205 | 201 282 | 276
= 85.0 2500 | 280 | 310 | 307 | 302 | 207 | 2m1




CAMBRIA STEEL.

251

SAFE LOADS IN THOUSANDS OF POUNDS FOR

8” CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula P = —5(()1?702?— Safety factor 4.
14—
2
BE000 ok
-
SERIES A. "~
2 e Thickness Weig}}lt of

ngth eet. o a0

Plates. Channel.

14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 80 | Inch. | Lbs.per Foot.

134 | 131 | 128 | 124 | 120 | 116 | 112 | 108 | 104 Y 11.25
149 145 141 137 133 128 124 120 115 % -
163 159 154 150 | 146 141 136 131 126 3% \oy
177 | 173 168 163 158 | 153 147 142 137 15 e
192 187 182 176 | 170 165 159 153 147 14 =
206 | 201 195 189 183 178 171 165 158 % s
221 215 | 209 | 203 196 190 183 177 169 % -

150 | 146 142 138 | 133 129 124 119 115 Y 18.76
164 160 | 155 151 146 141 136 131 126 s 5¢
178 | 174 169 164 | 159 153 148 142 137 3% -
193 188 182 177 171 166 160 153 148 15 4
207 | 202 | 196 190 | 184 178 172 164 159 14 “
221 216 203 196 190 183 176 170 % o
236 | 229 | 223 | 216 | 209 | 203 195 187 181 5% £

166 | 162 | 157 | 152 | 147 | 142 | 137 | 131 126 Y 16.25
180 176 171 165 160 154 148 143 137 5 £
195 | 189 184 178 172 166 160 154 148 34 4
209 [ 203 | 198 | 191 185 | 178 | 172 | 165 159 = 5o
223 | 217 | 211 204 198 191 184 177 170 5 s
7 | 231 | 224 | 217 | 210 | 203 | 195 | 188 181 % =
252 | 245 | 238 | 231 223 215 | 207 199 191 | 8% .8

182 | 177 | 172 | 167 | 161 155 | 149 | 143 137 Y 18.75
196 | 191 185 180 174 167 160 154 148 % 5
210 | 205 199 193 186 180 173 166 160 34 4
225 | 219 | 212 | 206 199 192 185 178 171 1% ¢
240 | 233 | 226 | 219 | 211 204 196 189 181 15 44
254 | 246 | 239 232 | 224 216 | 208 | 200 192 % [
268 | 260 | 253 | 245 | 236 | 228 | 220 | 211 | 203 5% =

198 | 193 | 187 | 181 | 174 | 168 | 162 | 155 148 Y 21.26
212 | 207 | 200 | 194 187 180 173 166 159 5 4
226 | 220 | 214 | 207 | 200 192 185 178 170 3% &
241 234 | 227 220 | 213 | 205 196 189 181 5 £
256 | 249 | 241 233 | 225 | 217 | 209 | 201 192 ] e
270 | 263 | 254 | 246 | 238 | 229 | 221 212 202 % &
284 | 277 | 268 | 260 | 250 | 241 | 232 | 223 214 5 L

For detail dimensions see page 206.




252

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P = %.9%1—— Safety factor 4.
, 36000
fe——11%- g
e
o
= SERIES A.
Weight of | Thick- | Weight (Area of| Teast
each | messof of |Column| Radius of Length in Feet.
Channel. | Plates. | Column. |Section.| Gyration.
Lbs,per Ft.| Inch. |LbsperPt 8q.Ins| Inches. | 6 8 (10|12 | 14
18385 | X4 452 | 1328 334 | 164 | 162 | 160 | 158 | 155
(1 & 499 |1466| 332 | 181 | 170 | 177 | 174 | 171
“ 546 |16.03| 331 | 108 | 106 | 183 | 191 | 187
As !:'i 502 | 1740| 330 | 215 | 213 | 210 | 207
€4 630 |18.78| 3290 | 232 | 220 | 227 | 228 | 210
o 685 |20.16| 3.28 | 240 | 246 | 243 | 230 | 235
st 733 |21.53| 328 | 260 | 263 255 | 251
16 71 487 |1432| 320 | 177 | 175 | 173 | 170 | 167
e g 534 |1570| 328 | 104 | 102 | 180 | 186 | 183
< 581 |17.07| 328 | 211 | 200 | 206 190
([ lx; 627 |1844| 827 | 228 | 226 | 222 | 219 | 215
g 674 (1082] 8326 | 245 | 242 | 239 | 235 | 231
ik s 720 |21.20| 328 | 262 255 | 251 | 7
G % 768 |2257| 325 | 279 | 275 | 272 | 267 | 203
71 587 (1726 3.10 | 213 | 210 | 208 | 204 | 200
" ;E 634 |1864| 3.10 | 230 | 227 | 224 | 220 | 216
b 681 (2001 3190 | 247 | 244 | 241 | 236 | 232
L fz 727 | 2138 819 | 263 | 261 | 257 | 253 | 248
£4 Ti4 |2276| 310 | 280 | 278 | 274 | 260 | 264
s g 820 | 2414 310 | 207 201 280
A 868 |[2551| 3.8 | 814 | 311 | 307 | 301 | 296
25 1 | 887 (2020 3.0 | 249 | 248 | 243 | 238 | 234
i g 734 (2158 3.11 | 206 | 2 250 | 254 | 250
L 781 |2205| 3.1 | 283 | 279 | 276 | 270 | 265
4. 827 |2432| 3.2 | 300 | 206 | 202 | 287 | 281
s, 874 (2570 3.12 | 817 | 313 | 800 | 304 | 207
ol 920 (2708 3.12 | 334 | 330 | 325 | 320 | 313
1 54 | 968 |2845| 3.12 | 351 | 346 | 342 | 336 | 320

For detail dimensions see page 206.




CAMBRIA STEEL.

253

SAFE LOADS IN THOUSANDS OF POUNDS FOR
97 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P = L + Safety factor 4.
14020
36 000 r2

A._.n'_'__)f
= —
SERIES A. S —=

Length in Feet.

Thickness| Weight of
of each
Plates. (hannel.

164 | 160 | 156 | 152 | 147 | 143 | 138 | 134
179 | 175 | 171 | 165 | 160 | 155 | 150 | 146
‘ 104 | 189 | 184 | 179 | 174 | 160 | 163 | 158
200 106 | 194 | 188 | 182 | 176 | 171
225 | 219 | 214 | 208 | 202 | 195 | 180 | 182
240 222 | 215 | 2090 | 202 | 104
160 | 156 | 152 | 148 | 143 | 130 | 134 | 130
175 | 171 | 186 | 162 | 157 | 152 | 147 | 142
100 | 186 | 181 | 176 | 171 | 166 | 160 | 154
206 | 201 | 195 | 100 | 184 | 178 | 172 | 167
221 | 216 | 210 | 203 | 197 | 101 | 185 | 170
231 | 225 | 217 | 211 | 24 | 1908 | 191
252 | 245 231 | 225 | 218 | 211 | 204
192 | 1806 | 181 | 176 | 170 | 165 | 150 | 154
207 | 201 | 196 | 100 | 184 | 178 | 172 | 166
216 | 210 | 204 | 107 | 101 | 185 | 170
237 | 231 218 | 211 | 204 | 197 | 181
230 | 232 | 224 | 217 | 210 | 208
268 | 260 | 253 | 246 | 238 | 230 216
\ 282 | 275 | 268 | 260 | 251 | 243 | 236
223 | 218 | 210 | 204 | 197 | 101 | 183 | 177
2 | 224 | 218 | 210 107 | 189
253 | 246 | 230 | 232 | 224 | 217 | 210 | 201
268 | 261 | 253 | 246 | 238 | 230 213
283 | 276 | 267 | 260 | 252 | 243 | 235 | 226
201 274 | 265 | 256 | 247 | 238
313 | 306 | 296 | 287 | 279 250

=
F
2
&

g
R SRR RN SR,

241

For detail dimensions see page 206,




254 CAMBRIA STEEL.,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10” CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
’ 50 000
Based on Gordon's Formula P = L Safety factor 4.
136 000 2
o127~
& SERIES A.
Weight | Thick- W?th Area of | Least
of each | ness of Column | Radius of Length in Feet.
Ll M.
Obannel. | Plates. | Column. |Ssetion.) Gyration.
Lbs.perFt. | Inch. |LbeperPt|Sq.Ins.| Tnches. | 6 8 |10 |12 | 14 | 18
16 b 50.4 14.92 | 3.62 184 183 | 181 170 176 | 173
g g 55.5 16.42 | 3.61 203 | 201 199 | 197 | 183 | 191
o 606 |17.92| 3.50 221 217 | 215 | 211 7
it ﬁ 65.7 | 1042 | 3.58 240 | 238 | 235 | 232 | 220 | 225
n 708 |2092| 3.58 259 | 257 | 254 | 250 | 247 | 242
e g 750 | 2242 | 3.567 277 | 276 | 272 | 268 | 264 | 250
L 8§10 |23.92| 3.56 200 | 203 | 200 | 286 | 282 | 277
Y 604 |17.76| 3.52 210 | 217 | 215 | 212 | 200 | 206
s J/.E 655 | 19.26| 3.52 238 230 | 226 | 223
i 706 |20.76| 3.51 257 | 254 | 252 | 248 | 244 | 239
ue l} 75.7 | 22.26| 3.51 275 270 | 266 | 262 | 257
4 808 |23.76 | 3.51 204 | 201 | 288 | 284 | 270 | 274
e g 859 |25.26| 3.50 312 | 309 302 | 207 | 201
oA 010 | 26.76| 3.50 831 | 328 | 324 | 320 | 314 | 308
¥ 704 | 20,70 | 3.42 255 | 253 | 250 | 247 | 242 | 238
s g 755 |2220]| 343 274 | 272 | 268 | 265 | 260 | 256
e 806 |23.70| 343 203 | 200 | 287 | 282 | 278 | 272
i ﬁ 85.7 |25.20| 343 311 308 | 305 | 300 | 205 | 280
a8 90.8 | 2670 | 343 330 | 327 | 323 | 318 | 313 | 307
4 g 0650 | 2820 3.44 348 | 345 | 341 | 336 | 830 | 324
e 101.0 [ 29.70 | 3.44 367 | 364 | 360 | 355 | 348 | 341
Y 804 |23684| 333 202 | 280 | 285 | 281 | 278 | 271
o by 855 |25.14| 3.34 310 | 307 | 308 | 299 288
o 006 | 2664 | 3.35 820 | 325 | 821 | 817 | 811 | 305
Be 057 | 23814| 3.38 347 | 344 | 340 | 334 | 320 | 322
A 100.8 | 20.64| 336 366 | 362 | 358 | 352 | 346 | 339
o gz 105.9 | 31.14| 337 384 | 380 | 376 | 370 | 364
“ 111.0 | 3264 | 337 403 | 309 | 394 | 388 | 381 | 375
M 004 | 2658| 3.26 328 | 324 | 320 | 315 | 309 | 308
5 955 | 28.08| 3.27 847 | 343 | 338 | 333 | 827 | 320
* 1006 | 2958 | 3.28 865 | 361 | 357 | 351 | 344 | 337
FE 105.7 | 31.08| 3.20 384 | 380 | 375 | 360 | 362 | 354
£& 110.8 13258 3.29 402 | 308 | 303 | 387 | 379 | 372
e 1159 |34.08| 3.30 421 | 416 | 411 | 405 | 398 | 390
i 1210 |35.58| 831 430 | 435 | 420 | 423 | 4156 | 407

For detail dimensions see page 207.




CAMBRIA STEEL. 255

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = — (%0, Safety factor4.
5 36 000 r2
s s |
o —
SERIES A. N
Length in Foet. o o s
ee ness
Plates, | Channel.
18 20 | 22 | 24 | 26 | 28 | 80 | 82 | 84 | 86 | lh. [lhaprFi
170 | 166 | 162 | 150 | 154 | 151 | 146 | 142 | 138 Y 15
187 | 183 | 1 176 | 170 | 165 | 161 | 156 | 152 | 147 o
204 | 199 | 185 | 190 | 186 | 180 | 175 | 170 | 185 | 160 )
221 | 218 | 211 200 | 195 | 180 | 184 | 178 | 172 ]:; b
238 | 232 | 208 | 222 | 216 | 210 | 204 | 199 | 102 | 186 i
255 | 249 | 243 | 238 | 231 | 225 | 210 | 212 199 n "
271 | 266 | 250 | 253 | 246 | 239 226 | 218 | 212 H
201 | 196 | 102 | 187 | 182 | 177 | 172 | 167 | 161 | 157 | i 20
218 | 213 | 208 | 203 | 107 | 102 | 187 | 181 | 175 | 170 i
235 | 230 | 224 | 219 | 213 | 207 | 201 | 105 | 189 | 182 .
252 | 246 | 240 | 235 | 228 | 222 | 216 | 200 | 202 | 1905 ok
260 | 263 | 256 | 251 | 244 | 236 | 230 | 223 | 216 | 209 g
280 | 270 | 272 | 265 | 259 | 251 | 244 | 237 222 "
303 | 206 | 289 | 281 | 274 268 | 251 | 243 i
233 | 228 | 222:| 216 | 210 198 | 101 | 186 | 180 | 1§ 26
250 | 245 | 238 | 232 | 2256 | 219 | 213 | 206 | 100 | 193 e
2087 | 261 | 2355 | 248 | 241 227 | 220 | 213 | 206 I{ Lk
284 | 278 | 271 | 263 | 256 | 248 | 242 | 234 | 226 | 219 fz =
301 | 204 | 287 | 279 | 271 | 263 | 256 | 248 | 240 | 232 B
318 | 311 | 303 286 | 270 | 271 | 262 | 253 | 45 =
335 | 327 | 319 | 310 | 302 270 | 207 | 258 18
1
205 | 258 | 252 | 245 | 288 | 20 | 223 | 210 | 200 | 201 [ 3¢ | 80
281 | 275 | 268 | 260 | 2563 | 245 | 237 | 230 214 g s
208 | 261 | 284 | 276 | 268 | 260 | 252 | 243 | 237 | 228 1
315 | 307 | 301 278 | 267 41 g 18
332 | 324 | 317 | 308 | 209 281 | 272 | 283 | 254 ey
350 | 342 | 333 | 324 | 315 | 305 | 206 | 286 | 276 | 267 Q =
357 | 358 | 340 | 830 | 330 | 320 | 310 | 300 | 260 | 280 o
280 | 282 | 273 | 265 248 | 240 | 232 36
313 | 306 | 208 | 280 | 270 | 271 | 262 | 254 | 245 | 237 o
330 | 822 | 313 | B05 | 206 | 287 | 278 | 267 | 258 | 249 b
347 (338 | 320 | 320 | 311 | 301 | 202 | 282 | 273 g iy
363 | 354 | 345 | 336 | 326 | 316 | 306 | 200 | 286 | 270 !
380 | 371 | 361 | 351 | 841 | B30 | 320 | 310 | 200 | 280 g v
308 | 889 | 370 | 367 | 356 | 345 | 334 | 323 | 312 | 301 L

For detail dimensions see page 207.




258 CAMBRIA STEEL,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12”7 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

" 50 000
Based on Gordon's Formula P = 2 L) Safety factor4.
36000 1
!«---u’-‘-;
S
& SERIES A.
Weight | Thick- '?‘hl Ares of | Least
of each (ness Column | Radiusof Length in Feet.
Channel. |Flates. | Column. |Section.| Gyration
ThaperFt.| Inch. |Lbsper Pt | 8q.Ins.| Inches. | 8 [10 |12 |14 | 16| 18 |20 |22
20.56 M 648 | 10.06| 441 (235|233 232 | 220 | 227 | 223 | 220 | 217
¥s bl 70.8 | 20.81 | 438 | 257 | 255 | 258 | 250 | 247 | 244 | 240 | 236
A 3 76.7 | 2256 | 438 | 278 | 276 | 278 | 271 | 267 | 264 | 260 | 256
pu ]g 83.7 | 2431 434 |3200| 298| 205 | 202 | 288 | 285 | 280 | 275
o 85.6 06 | 432 | 321 | 319 | 316 | 313 | 309 | 304 | 300 | 205
i g 046 | 2781 430 | 343|340 337 | 333 | 330 | 325 | 319 | 315
" 1005 2956 4.28 | 364 | 362 | 358 | 354 | 350 | 345 | 330 | 335
256 Y 73.8 [21.70 | 4.35 | 268 | 266 261 | 257 | 254 | 250 | 246
b g 708 | 2345| 4.32 | 280 | 287 | 284 | 282 | 278 | 274 | 270 | 266
> 85.7 | 25.20( 4.31 311 | 308 | 305 | 303 | 200 | 204 | 200 | 285
o g 91.7 | 26,95 | 4.20 | 332|330 | 327|323 | 319 | 315 | 310 | 305
ot 976 | 28.70 | 4.27 | 354 | 351 | 348 | 344 | 340 | 335 | 330 | 324
S iz 103.6 | 3045 | 4.26 | 375 | 373 | 369 | 365 | 360 | 356 | 350 | 343
£ 100.5 | 3220 4.25 | 307|303 | 300 | 386 | 381 | 376 | 370 | 363
30 i 838 | 2464 | 427 302 | 200 | 205 | 202 | 288 | 283 | 278
M g 80,8 |26.30| 4.26 | 325|323 | 320| 316 | 312 | 308 | 303 | 298
i 05.7 | 28.14| 425 | 347|344 | 341 | 337 | 333 | 320 | 323 | 317
25 s 1017 | 2080 | 4.23 | 368 | 365 | 362 | 358 | 353 | 348 | 343 | 337
A% 107.6 | 31.64 | 422 | 300 | 387 | 383 | 379 | 374 | 368 | 363 | 357
24 113.6 | 83.30 | 4.21 411 404 | 400 | 305 | 389 | 382 | 377
i 1195 | 35.14 | 421 | 433 | 420 | 425 | 421 | 415 | 409 | 402 | 396
35 Y 93.8 | 27.58 | 4.19 | 340 | 337 | 334 | 330 | 326 | 321 | 316 | 310
i g 008 |20.33| 4.18 | 361 | 358 | 355 | 361 | 347 | 341 | 336 | 330
24 105.7 | 31.08| 4.18 | 383 | 380 | 376 | 372 | 367 | 362 | 356 | 349
£L iz 111.7 | 3283 | 4.17 | 405 | 401 | 397 | 302 | 388 | 382 | 376 | 360
5 117.6 | 34.58 | 4.10 | 426 | 422 | 418 | 413 | 400 | 402 | 396 | 389
i ;z 1236 | 3633 | 4.16 | 448 | 444 434 | 420 | 423 | 416 | 408
o 1205 | 38.08| 4.15 | 460 | 465 | 461 | 455 | 440 | 443 | 436 | 428
40 u 103.8 | 3052 | 4.13 | 376 | 373 | 360 | 365 | 360 | 354 | 340 | 343
i g 109.8 |32.27| 412 304 | 300 | 386 | 380 | 374 | 368 | 363
- 1157 [ 34.02 | 412 | 419 | 416 | 411 | 406 | 401 | 395 | 388 | 382
ot fz 121.7 | 35.77 | 4.12 | 441 | 437 | 433 | 427 | 421 | 415 | 408 | 402
it 127.6 | 87.52 | 4.11 | 462 | 458 | 454 | 448 | 442 | 435 | 428 | 420
At ;E 133.6 3927 | 4.11 | 484 | 480 | 475 | 460 | 463 | 450 | 448 | 440
. 1305 | 41.02| 4.11 | 505 | 501 | 496 | 400 | 483 | 476 | 468 | 450
For detail dimensions see page 207.
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CAMBRIA STEEL.

267

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12”7 CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula P = — " 500 Safetyfactor 4.
36000 7
D L
2

SERIES A. & ==Y
Length in Feet. ol o
ae TEss
Plates, Channel.
2426 |28 |80 32 |94 |96 |88 |40 |42 |44 | Gk | Dspr
|

213 | 200 | 206 | 201 l‘l‘ﬁl 193 | 188 | 184 | 179 | 175 | 170 Y 205
232 | 228 | 223 | 220 | 214 | 200 | 205 | 200 | 195 | 190 | 186 i
252 | 240 | 242 | 237 | 232 | 227 | 221 | 216 | 211 | 206 | 200 =
971 | 266 | 260 | 255 | 240 | 244 | 238 | 232 | 227 | 223 | 216 ok
280 | 285 | 270 | 274 | 267 | 261 | 255 | 240 | 242 | 237 | 230 o
300 | 304 | 207 | 201 | 285 | 278 | 271 | 265 | 258 | 251 | 245 Lk
828 | 322 | 316 | 300 | 302 | 206 | 288 | 281 | 274 | 267 | 250 L
242 | 937 | 233 | 228 | 223 | 218 | 213 | 208 | 203 | 197 | 108 Y 25
200 | 256 | 251 | 246 | 240 | 235 | 230 | 224 | 218 | 213 | 207 ;z 4
280 | 275 | 260 | 263 | 258 | 252 | 246 | 241 | 234 | 220 | 222 o
200 | 208 | 288 | 282 | 275 | 270 | 263 | 256 | 250 | 243 | 237 g s
310 | 312 | 306 | 300 286 | 280 | 272 | 265 | 250 | 252 i
338 | 331 | 324 | 318 | 311 | 303 | 205 | 289 | 281 | 273 | 267 l" 4
358 | 950 | 343 | 335 | 320 [ 320 | 312 | 306 | 207 | 280 | 281 | 8% “
274 | 268 | 262 | 257 | 251 | 245 | 240 | 234 | 228 | 223 | 216 5 30
o003 | 287 | 281 | 276 | 260 | 263 | 258 | 250 | 244 | 237 | 232 e x5
313 | 306 | 300 | 293 | 287 | 280 | 273 | 267 | 200 | 253 | 246 | 3% “
331 | 325 | 318 | 311 | 304 | 207 | 200 | 282 | 275 | 268 | 261 g s
850 | 843 | 337 | 320 | 321 | 313 | 307 | 299 | 201 | 282 | 276 T
360 | 362 | 354 | 347 | 330 | 831 | 322 | 315 | 307 | 298 | 290 g Uy
380 | 381 | 372 | 365 | 357 | 348 | 339 | 332 | 323 | 314 | 305 e
305 | 200 | 202 | 286 | 280 | 273 | 266 | 260 | 253 | 246 | 230 1 a5
324 | 818 | 311 | 304 | 206 | 200 275 | 268 | 262 | 254 & 15
344 | 337 | 320 | 322 | 314 | 308 | 300 | 292 | 284 | 277 | 270 "
362 | 356 | 348 | 340 | 332 | 323 | 317 300 | 291 | 283 LLs
381 | 875 | 366 | 358 | 349 | 341 325 | 316 | 307 | 208 L
400 | 304 | 385 | 376 | 367 | 358 | 349 | 341 | 332 | 323 | 313 g L
420 | 411 | 404 | 394 | 385 | 375 | 365 | 356 | 348 | 338 | 328 i
336 | 320 | 322 | 314 | 308 | 301 | 293 | 285 | 277 | 260 | 262 .74 40
356 | 348 | 340 | 333 | 324 | 316 | 310 | 301 | 203 | 285 | 277 !'x L
375 | 367 | 350 | 351 | 342 326 | 318 | 300 292 g s
304 | 386 | 377 | 360 | 360 | 351 | 343 | 334 | 325 | 316 | 307 g .
413 | 405 | 306 | 387 | 377 | 368 | 358 | 350 | 341 | 331 | 322 i
433 | 424 | 412 | 405 | 395 | 385 | 375 | 367 | 357 | 347 | 337 g e
452 | 442 | 433 | 423 | 412 | 402 | 301 | 383 | 373 | 362 | 352 o

For detail dimensions see page 207.




258 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
15”7 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's !ormuh?a%m— Safety factor 4.

Lo -y 36 000 r* '
LS =

4L,  SERIES A.

Weight | Thick- | Weight |Areaof| Least
each of |Colnam|Redins of, Length in Peet.
Channel, | Plates. | Column. {Section.|Gyration.

Lbs.per Ft. . |Lbs.per Pt.| 8q. Ins.| Inches. 12|14 |16|18|20|22 |24 (26|28
33 1004 | 32.55| 541 |B809| 306 393 300|386 | 381 | 378 | 373 | 367
o 116.6 | 34.68 425 422 | 418 | 415 | 411 | 406 | 401 | 307 | 391
# 123.8 | 36.80 451 | 448 440 | 436 | 431 | 426 | 420 | 415
£ 131.0 | 38.02 | 476 | 474 | 470 | 465 | 460 | 456 444 | 437
s 138.2 | 41.05 | 500 | 405 | 400 | 485 | 481 | 475 461
o 1454 | 43.18 | 520 | 526 | 521 | 516 | 510 400 | 402 | 485
1% 152.7 | 45.30 | | 550 | 546 | 541 520 | 522 | 515 | 509
36 1134 | 33.33 | 400 | 406 | 402 | 399 | 395 | 390 | 387 | 381 | 376
L 120.6 | 35.46 | 435 | 4321 428 | 424 | 420 | 415 | 410 400
% 127.8 | 37.58 | 457 | 453 | 440 | 445 | 440 | 435 | 420 | 424
o 1356.0 | 39.70 483 | 470 | 474 | 460 | 465 | 459 446

g
B
= biteilon Rpnbhas ‘:5'&2%%
£RSSS sECEsRs BEE

5

5.

5

5

5

5

5

5
. ] ; 5 500 | 505 404 | 488 | 484 | 477 | 470
AL 14904 | 4306 5 | 534 | 530 | 525 | 520 | 513 | 508 | 501 | 494
g 156.7 | 46.08| & i&m 556 | 551 | 545 | 538 | 531 | 525 | 518
40 123.4 | 3627 | & | 441 | 438 430 | 425 | 410 | 414
o 130.6 | 38. 5 467 | 463 | 450 | 454 | 450 | 444 | 438 | 432
s 137.8 | 4052 | & [m 480 | 484 | 470 | 475 | 460 | 462 | 455
5 145.0 | 42, 5 510 | 514 408 | 493 | 486 | 479
£ 152.2 | 44.77| & 544 | 540 | 535 | 520 | 523 | 516 | 511 | 508

; 5 574 | 570 | 566 | 560 | 554 | 548 | 540 527

5 166.7 | 49.02| 5 600 | 503 | 500 | 586 | 570 | 572 | 565 | 557 | 551
45 1334 (2028 5 480 | 477 1473 | 460 | 464 | 450 447 | 441
55 140.6 | 41.36 | 5.20 | 506 | 503 | 499 | 404 | 480 | 483 [ 478 | 472 | 465
i 1478 [ 4348 | 527 | 532|528 | 525519 514|508 | 501 | 496 | 489
i 155.0 | 45.60 | 5.25 | 558 | 554 | 550 | 545 | 530 | 532 | 525 | 518 | 512
45 162.2 | 47.78 | 5.24 | 584|580 | 575 | 670 | 564 | 557 | 550 | 542 | 536 .
o 160.4 | 40.86 | 523 | 610|606 | 600 | 596 | 589 | 582 | 575 | 567 | 558
& 176.7 | 51.98| &21 631 | 626 | 610 | 614 | 607 | 500 | 591 | 582

-[x:s:a-mx P S i g e e SR e D R e e N e o §
g
-
s
3

For detail dimensions see page 207.
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CAMBRIA STEEL.

269

SAFE LOADS IN THOUSANDS OF POUNDS FOR
16" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
50 000

Based on Gordon's Formula P = -“ﬁ"ﬁ“ﬁ-‘ Safety factor 4.
1

36 000 r2

SERIES A.

Length in Feet.

bt
—

357 | 851 | 345 | 340 | 334 | 327 | 322 | 316 | 300 | 304

350 | 340 | 342 | 335 | 320 | 322
402 | 397 | 300 | 383 | 376 | 370 | 362 | 355 | 347 | 342
425 | 418 | 411 | 405 | 307 | 880 | 381 | 375 | 367 | 850
440 | 441 | 433 | 425 | 410 | 411 | 402 | 304 ﬁ g;l}

58528 8
&
g

g3
-
-
g2
e
22
5
g%
&
=
£8
ot
BE
-
=2
-
=3

)
=
g
g
g
3
3
&
8
=1
8
o2
=
o3
=

304
1

[T
t-\-l
=
==
-
=
o
o0
=3
<
=
)
e
[
=1
=
&
2
g
=
&
o
ol
o=
=

253
£3
53
&%
55
5t
55
55
&5
e
2%
5%

g8 ESERERE
3
3
&
£
2
g

444
481 | 473 | 465 | 450 | 450
504 488

466 | 450 | 451 | 445 | 437 | 428 | 420 | 411 | 405 | 306 | 387

554 | 544 | 533
585 | 574 | 566 | 555 | 544 | 533 | 521 | 510 | 4990

82 |84 |36 88| 40 |42 |44 | 46 |48 |50

AR SRR AR SR xmmxlg EE_E ' &

S

For detail dimensions see page 207.




260 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P = —%g%,—- Safety factor 4.
36 000 r*
s

- SERIES B.

Weight of !Heh-!‘dglt Ar | Least
of  |ofColumn | Radiusof Length in Feet.

s
:
E

i
o
=
F
]
-
(-]
o

=3
'~
—
-
-
—
=
5=
[
L=
[
=
=

65.4 19.25 257 238 | 236 | 232 | 227 |
693 2037

of
Plates.
Inch.
b7 2.
3.1 | 1039 | 273 | 120 | 1 126 121
" 300 | 1051 | 271 | 142 | 141 | 139 | 136 | 134
g 428 | 1284 | 270 | 156 | 1556 | 158 | 150 | 147
o 466 | 1378 | 270 | 170 | 100 | 166 | 163 | 160
“ 504 | 1480 | 260 | 184 | 183 | 180 | 176 | W72
= 543 | 1601 | 2068 | 198 | 100 | 1983 | 190
105 ¥ 363 | 1068 | 268 | 132 | 131 | 120
¥ g 40.1 | 1181 | 267 | 146 | 145 | 142 | 140 | 137
. 440 | 1203 | 266 | 160 | 158 | 156 150
e 478 | 1408 | 2068 | 174 | 172 | 170 | 186 | 163
i 516 | 1518 | 265 | 188 | 186 | 183 | 179 | 176
e 554 | 1631 | 265 197 | 193 | 180
Lo 503 | 1743 | 265 | 216 | 213 | 210 | 206 | 202
13 413 | 1214 | 254 | 150 | 148 | 146 | 143 | 139
o 451 | 1327 | 242 | 164 | 162 | 180 | 157 | 153
g 400 | 1439 | 262 | 178 | 176 | 173 | 170 | 164
1 1552 | 2.62 | 102 | 100 | 187 | 183 | 179
" 50.6 | 16.64 | 261 | 200 200 | 197 | 192
- g 604 | 1777 | 241 | 220 | 218 | 214 | 210
i 643 | 1880 | 261 | 234 | 281 223 | 218
16.56 Y 463 | 1362 | 247 | 100 | 166 | 164 | 160 | 155
st 50.1 | 1475 | 254 | 188 | 180 | 178 | 174 | 169
A 540 | 1587 | 257 | 196 | 14 | 101 | 187
# 578 | 17.00 | 257 | 210 | 208 | 205 195
" 616 | 1813 | 257 | 234 | 232 | 218 | 214 | 208




CAMBRIA STEEL. 261

SAFE I-OADB IN THOUSANDS OF POUNDS FOR
‘ CHANNEL AND

AND PLATE COLUMNS.
SQUARE ENDS.
' 50 000
Based on Gordon's Formula P = —(W' Bafety factor 4.
136000
be-g¥ay
SERIES B.
Thickness) Weight
Length in Feet. of of each
Piates. | Channel
14 16 18 20 22 24 26 28 Inch. |LbaperFt
1 102 95 02 88 86 82 Y
118 | 114 111 107 103 ol 05 0 g %
126 123 118 114 100 105 101 e
143 139 134 130 125 120 115 110 =
155 | 151 146 141 136 131 126 “"
188 | 163 158 153 47 141 135 130 o
181 175 170 163 158 151 145 140 L
120 | 118 113 108 105 100 2 ¥ 105
183 | 120 125 121 116 111 107 102 !': o
145 | 141 136 132 127 122 17 112 -
1 154 148 143 138 133 127 122 g =
171 | 186 160 155 149 143 137 131 e
18 | 178 172 166 160 153 147 141 £
196 1 178 171 164 167 151 k =
185 | 131 126 121 116 112 107 102 Y 13
140 | 144 139 135 129 124 119 114 g s
1 157 151 146 134 134 120 123 “
174 | 169 163 158 151 145 130 133 =
186 | 181 175 168 162 1556 140 143 f; 4
1 103 187 180 173 166 150 152 ;z o
211 108 101 184 176 160 162 £
151 | 148 140 135 120 124 118 113 1 1556
1 150 153 148 142 136 130 14 "
178 | 1712 166 160 153 147 141 134 & g
190 | 184 178 171 164 158 151 144 i
106 180 182 175 168 161 154 r; "
215 | 200 201 104 186 179 171 163 g "
28 | 221 213 205 196 180 181 173 -




262

CAMBRIA STEEL.

SAFE I.OADB IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND S.

AND PLATE COLUMN
SQUARE ENDS.

Based on Gordon’s Formula P = —%%‘ Safety factor 4.
'H-Sﬁ 000 r2
out
o
& SERIES B.
Weight | Thick-| We uf1 Least
of each | nessof lumn| Radius of Length in Feet.
Plates. | Oolumn. |Section.|Gyration.
|
Lbs. por Ft.| Inch. |Lbaper M. 5. Ins.| Inches. | 6 8 10 | 12 | 14 | 16
9.75 iy 382 |11.20( 320 138 | 1387 | 135 | 132 | 130 | 127
o g 429 |1258| 327 | 155 | 154 | 151 | 140 | 146 | 143
e 476 | 1395| 333 172 | 170 | 168 | 166 163 160
. 522 |[1532| 3.35 189 | 187 | 185 | 182 179 | 175
A 569 |16.70| 3.34 206 | 204 | 202 198 | 185 | 101
o 615 | 18.08| 333 223 | 221 | 218 | 215 | 211
L 663 |[10.45| 332 | 240 | 238 5| 231 | 227 | 223
12.25 1270 308 | 156 | 155 | 158 | 150 | 147 | 143
s 479 | 1408| 3.16 173 | 173 160 | 166 | 163 | 159
R 52.6 3.22 190 | 1 186 | 183 180 | 176
= E 572 | 1682| 3.29 208 | 206 200 | 106 | 102
L 619 | 1820| 331 225 | 222 | 220 | 218 | 213 | 208
- gg 66.5 | 1058 | 330 242 | 239 | 236 | 233 | 220 | 224
1 713 | 2095| 3.29 250 | 256 | 253 | 249 | 244 | 230
1476 b s 482 |1418| 299 174 172 | 170 | 167 | 163 | 150
" 529 |15656| 3.07 101 180 | 186 | 183 | 179 | 178
e 576 |1693| 3.14 200 | 206 200 | 106 | 192
g g 622 |1830| 3.20 225 | 223 | 220 | 216 | 212 | 208
e 669 |10.68| 3.26 243 237 | 233 | 220 | 224
A !'.- 715 | 2106 | 3.27 280 | 257 260 | 245 | 240
o bg 76.3 327 277 | 274 | 270 | 266 | 261 | 256
17.256 Y 2 |1564]| 2901 102 | 100 | 187 | 183 | 170 | 174
Y W 579 |17.02| 290 200 | 207 | 204 | 200 | 185 | 191
5 5 626 | 1830 3.08 206 | 224 | 220 | 217 | 212 | 207
Ly i'; 67.2 | 190.96| 3.13 243 | 240 | 237 | 234 224
ae 719 |2L14| 310 260 | 258 250 | 245 | 240
& ]:% 765 |2252| 324 T | 215 | 271 | 267 257
e 813 | 2389 | 3.24 204 | 201 | 288 | 283 | 278 | 272
19.76 by 582 |1T.12| 285 210 | 207 | 204 105 | 190
4 629 |1850! 293 228 221 | 217 | 213
L) 07.6 | 19.87 | 3.00 244 | 241 | 138 223
i ;; 72.3 | 2124 3.07 201 2564 245 | 240
g 769 |2262| 313 270 | 275 | 272 | 267 | 262 | 250
e ;z 815 | 2400 3.9 203 | 289 278 | 273
o 8.3 | 2537 321 313 | 3090 | 305 | 301 | 2

For detail dimensions see page 208,

e el



CAMBRIA STEEL. 283

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = — 0 %% Safety factor 4.
36000 &
pe——11%-->

SERIES B. &

Length in Feet.

219 | 214 | 200 196 | 190 | 184 | 178 | 172 o
235 | 220 | 223 | 217 | 210 197 | 100 | 184 e
250 | 244 | 238 | 231 216 208 | 196 "
169 | 164 | 150 | 154 | 148 | 143 | 137 | 132 | 128 17.26
186 | 180 | 175 | 160 | 163 | 157 | 152 | 146 | 140 b
202 | 197 | 100 | 185 | 178 | 172 | 166 | 160 | 154 bix
218 | 212 | 206 | 200 | 104 | 188 | 180 | 174 | 167 A
235 | 228 | 222 | 216 | 208 195 | 189 | 181 o
250 | 244 | 238 | 231 | 224 | 217 195 kY
265 | 250 | 2562 | 246 | 238 | 230 | 222 | 215 | 207 i,
185 | 170 | 178 | 167 | 161 | 1556 | 140 | 143 | 137 19.76
201 | 195 | 189 | 182 | 176 | 169 | 163 | 157 | 150 EA
217 | 211 198 | 191 | 185 | 177 | Y 154 2
233 | 227 | 220 | 214 | 206 | 199 | 192 | 185 | 178 e
240 | 243 | 236 | 220 | 222 | 2156 | 207 | 200 | 192 “
267 | 259 | 252 | 245 | 236 222 | 214 iy

=
g
g
&
g
£
RS SR S S s | E Ea?




264 CAMEBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8 CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
: 50 000
Based on Gordon's Formula P = —mn Bafety factor 4.
36000 2
te--19-
& SERIES B.

Weight | Taik. | Weight | Areaof | Least

of each | nessof Column | Radius of Length in Feet.

Channel. | Plates, | Column. | Section. |Gyration.

Lbeper Ft.| Inch. |LbmperFt| 8q.Ins. | Imches. | 6 | 8 |10 |12 |14 |16 | 18

11.856 ¥ 429 12.70 3.62 | 157 | 156 | 154 | 152 | 150 | 147 | 144
= 45.0 14.20 3.70 | 176 | 174 | 172 | 171 | 168 | 165 | 162
i g 53.1 15.70 3.72 | 184 | 193 | 101 | 180 | 186 | 183 | 180
i 58.2 17 3.70 | 213 | 211 | 200 | 207 200 | 196
i ﬁ 63.3 18.70 3.68 | 231 | 229 | 227 2211218 | 213
e 08.4 3.66 | 250 245 | 242 | 230 | 234
i 73.5 2170 3.65 | 268 | 266 | 264 256 | 252 | 247

13.756 b 479 14.08 3.52 | 174 | 172 | 171 | 168 | 165 | 163 | 159
iz 53.0 15.58 3.60 | 193 | 191 | 180 | 187 | 184 | 181 | 177
s 58.1 17.08 3.67 | 211 | 209 | 207 | 205 | 202 | 108 | 105
-5 g 63.2 18.58 3.07 228 | 226 | 223 | 220 | 216 | 212
" 68.3 20.08 3.60 | 248 | 246 | 244 | 241 | 237 | 233 | 220
" g 734 21.58 3.64 | 267 | 265 | 262 | 258 | 255 | 250 | 246
i 8.5 23.08 3.63 | 285 | 283 | 280 | 276 | 272 | 268 | 262

18.26 bt 52.9 15.56 342 | 192|100 | 188 | 185 | 182 | 170 | 175
) g 58.0 17.06 3.50 | 211 | 200 | 206 200 | 197 | 193
e 63.1 18.56 3.58 | 220 | 228 | 225 | 222 | 210 | 215 | 211
e g 8.2 20.06 3.64 246 | 244 | 240 | 237 | 233 | 229
5 733 21.56 3.63 | 266 | 264 | 261 | 258 | 254 | 250 | 245
Y g T84 23.06 3.62 | 285 | 283 | 270 | 276 | 272 | 268 | 262
. 835 24.56 361 | 303 | 301 | 208 | 204 | 280 | 285 | 270

18.75 57.9 17.02 334 | 210| 208 | 205 | 202 | 169 | 105 | 101
A8 63.0 18.52 342 | 229 | 227 | 224 | 221 | 217 | 213 | 208
“ H 68.1 .02 350 | 247 | 245 | 242 | 230 | 235 | 231 | 227
e 2 732 21.52 3.57 | 266 | 264 | 261 | 257 | 254 245
b 78.3 23.02 3.61 | 284 ) 282|270 | 276 | 271 | 267 | 262
o n 834 24.52 3.60 | 303 | 301 | 207 | 204 | 280 279
o 88.5 26.02 3.50 | 322 | 310 | 315 | 312 | 307 | 301 | 298

2126 b4 62.9 18.50 827 226 | 223 | 219 | 215 | 211 | 208
A 68.0 20.00 330 | 247 | 244 | 241 | 238 | 234 | 220 | 224
Ly 73.1 21.50 343 | 266 | 263 | 200 | 256 | 252 | 247 | 243
w5 78.2 23.00 3.51 | 284 | 282 | 279 | 275 | 270 | 265 | 260
o 833 24.50 3.57 | 308 | 300 | 207 289 278
Fe xg 88.4 26.00 3.57 | 321|310 | 315 | 311 | 306 | B01 | 295
I 93.5 27.50 3.57 | 340 | 337 | 333 | 320 | 324 | 318 | 313

For detail dimensions see page 208,




CAMBRIA STEEL.

265

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula P = % Safety factor 4.
E 36 000 r2
le _“12”

SERIES B. & =1

Length in Feet | v

in Feet. nessof | or eac

Plates. | Channel.

20| 22 | 24 | 26 | 28 | 80 | 82 | 34 | 86 | 88 | Iuh, [Lbsper Fi

142 | 138 135 131 128 124 121 117 114 110 Y 11.26
159 | 156 152 148 144 141 137 133 129 125 5 ¢
176 | 172 168 164 160 155 151 147 143 139 34 ss
193 | 189 184 180 175 170 166 161 156 151 15 i
204 200 194 190 184 179 175 169 164 15 ”
225 | 221 215 210 204 199 194 188 182 176 % ~
242 | 237 | 231 | 226 | 219 | 214 | 207 | 202 | 195 | 180 | 3% | «

156 | 152 | 149 | 144 | 140 | 137 | 132 | 128 | 124 | 120 | ¥ |18%5
173 | 170 165 161 157 153 148 144 139 134 o -
191 | 187 183 178 173 168 164 159 154 149 3% et
208 109 | 103 | 187 | 183 [ 178 | 173 | 168 | 162 | & | «
224 | 219 214 209 203 198 193 186 181 175 14 o
241 | 236 230 224 218 213 206 200 194 188 }’t =
257 | 251 246 239 233 226 220 213 207 200 % 5

71| 167 | 163 | 158 | 153 | 140 | 144 | 10 | 135 | 130 | % | 1625
180 | 184 | 179 | 175 | 170 | 165 | 160 | 155 | 150 | 145 | & |
202 | 197 | 101 | 187 | 181 | 176 | 170 | 165 | 160 | 3% |
224 | 219 214 209 203 198 191 186 180 175 e kY
240 | 235 230 223 218 211 206 199 194 187 14 'y
257 | 251 239 | 233 | 226 | 220 | 213 | 207 | 200 | & |
74| 267 | 261 | 254 | 247 | 241 | 233 | 227 | 219 | 213 | 35 |

186 | 181 176 171 166 161 155 150 145 140 Yy 18.756
204 | 199 194 188 182 177 171 166 161 155 }“‘ L
221 | 216 | 210 | 205 | 199 | 103 | 188 | 182 | 176 | 170 | 3% | «
239 | 233 228 222 216 210 203 198 191 186 5 <
257 | 250 245 238 231 226 219 213 206 200 % oy
272 | 267 260 254 247 240 233 226 219 212 5 £
280 | 283 | 276 | 260 | 262 | 254 | 247 | 239 | 232 | 224 | g |

201 | 196 | 101 | 184 | 178 | 173 | 167 | 161 | 156 | 10 | % |21.25
219 | 214 208 202 196 190 184 178 172 165 5 A
237 | 231 225 218 212 206 200 193 187 180 3% i
248 | 243 | 236 | 220 | 223 | 216 | 200 | 202 | 196 | & |
272 | 265 2 252 246 239 231 225 218 211 15 L
280 | 282 | 276 | 268 | 261 | 253 | 245 | 230 | 231 | 224 | & | ¢
305 | 208 | 201 | 283 | 276 | 268 | 260-| 253 | 244 |- 237 | 3§ | “

‘For detail dimensions-see page 208.




266 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9” CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = —5—(.%02)—, Safety factor4.
1+36 000 r2
SERIES B.
Weight | Thick-| Weight |Areaof| Least
of each |nessof| of |Column|Radiusof Length in Feet.
Channel. | Plates.| Column. |Section. | Gyration.
Lbs.per Ft.| Inch. |Lbs.per Ft.( Sq.Ins.| Inches. | 6 | 8 |10 (12 |14 (16 | 18 |20
1826 | 4 486 | 1428 | 405 | 177 | 176 | 174 | 172 | 170 | 168 | 166 | 163
A x'.- 54.1 [ 1590 | 4.10 | 197 | 196 | 194 | 192 | 190 | 187 | 184 | 181
a4 3% 59.7 | 17.53 | 4.07 | 217 | 216 | 214 | 212 | 209 | 207 | 203 | 200
£ TE 65.2 | 19.16 | 4.04 237 | 236 | 234 | 231 | 228 | 225 | 222 | 218
& 14 70.7 | 20.78 | 4.02 | 257 | 256 | 253 | 251 244 236
ot 5 762 |2240| 4.00 | 277 | 276| 273 | 270 | 267 | 263 | 259
£ 5% 81.7 | 24.03| 3.99 | 297 | 206 293 | 200 282 | 278 | 273
160 | 4 52.1 | 1532 | 3.97 | 190 | 188 | 187 | 185 183 | 180 | 177 | 174
o }'.— 576 | 1694 | 4.05 | 210 208 204 | 202 | 199 | 197 | 193
s 34 63.2 | 1857 | 4.05 | 230 | 228 | 226 | 224 | 221 | 218 | 215 | 212
£ iz 68.7 | 2020 4.03 | 250 | 249 | 246 | 244 | 241 | 237 | 234
s 742 | 21.82| 401 270 | 268 | 266 | 263 | 260 | 256 | 252 | 248
as & 79.7 | 23.44| 3.9 288 | 286 | 283 | 279 | 275 | 271 | 266
Y % 85.2 |25.07| 3.97 | 310 308 | 306 | 302 | 299 | 295 | 290 | 285
20.0 Y 62.1 | 1826 | 3.78 226 | 224 | 222 | 219 | 216 | 213 | 209
5 g 67.6 | 19.88 | 3.87 | 246 | 244 | 242 | 239 | 236 | 233 | 228 | 224
N 732 | 2151 | 3.95 266 | 264 | 262 | 260 | 256 | 252 | 248 | 244
A$ Q 78.7 | 23.14 | 3.98 286 | 285 | 282 | 279 | 276 | 272 | 268 | 263
e 842 | 24.76 | 3.96 | 306 | 305 | 302 | 209 | 295 | 291 | 286 | 280
o b ) 89.7 |26.39 | 3.95 327 | 325 | 322 | 318 | 314 | 309 | 304
I 5% 952 |28.01 | 3.94 | 347 | 345 | 342 | 338 | 333 | 328 | 323 | 317
25.0 Y 72.1 |21.20| 3.64 262 | 260 | 257 | 254 | 251 | 246 | 242 | 236
3¢ f; 776 |22.82| 3.73 282 | 280 | 277 | 274 | 270 | 266 | 261 | 255
s % 83.2 |2445| 3.81 | 303 (300 | 298 | 294 | 290 | 285 | 281 | 276
¢ g 88.7 | 26.08 | 3.89 | 323|320 | 317 | 314 | 310 | 305 1| 205
a1 942 |27.70 | 3.92 | 343 | 341 7 | 333 | 3 324 | 319 | 314
g¢ l" 99.7 |29.32| 3.91 | 363 361|357 353 | 348 | 343 | 338 | 332
" % 105.2 | 30.95 | 3.90 | 383 | 380 | 377 | 373 | 368 | 362 | 357 | 350

For detail dimensions see page 208,




CAMBRIA STEEL.

287

SAFE LOADS IN THOUSANDS OF POUNDS FOR

9" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
50 000
1_712 L)
36 000 12

Based on Gordon's Formula P =

SERIES B. &

13-~

~d

- Bafety factor4d.

Length in Feet.

Thiskness
of
Plates,

2

197 | 102 | 187 | 183 | 177 | 172 1681182 158 | 153

335 | 328 | 320 | 313 | 300 | 207 | 280 | 281 | 273 | 264

P b e S e e PN S S A N

For detail dimensions see page 208.




268 CAMBEIA STEEL.,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon’s Formula P = — G Safety factor 4.
1 2 DF
36 000 r2
_:«‘_..15!_..;
= SERIES B.
Weight | Thick- Wo#ht Areaof | Least
each |mess Oolumn| Radins of| Length in Feet.
Channel, | Plates. | Column, |Section.|Gyration.|
DbaperFL| Toch. | Ubsper Pt Sq.Tns| Tnches. | 8 10|12 1416|1820 22 (24
|
15 Y 55.5 | 1642 | 4.49 |203(201|1909|198| 105 | 193 | 100 | 187 | 185
g O] 619 | 18.30 | 4.58 224 | 223 | 220 | 218 | 216 | 212 | 200 | 206
hL 34 683 |20.17| 4.85 249|247 245 243 | 241 5|233 228
o g 746 | 2205 | 4.70 |272|271|268| 266 | 263 | 261 | 257 | 258
“ 81.0 | 23.02 ) 4.67 201 | 280 | 286 278 | 275 | 271
44 ;E 87.4 | 2580 | 4.65 |310 316|314 | 311|308 | 304 | 300 201
" 03.8 | 27.67 | 4.63 | 342|330 337|334 330|320 |322| 317|312
Y 65.5 | 10.26 | 4.20 | 287 |236] 233 | 231 | 228 | 225 | 221 | 218 | 214
L g 719 | 2114 | 4.390 | 261|250 257 | 254 | 251 | 248 | 244 | 240 | 236
S, 78.3 | 23.01| 4.47 282|279 | 277 | 273 | 270 | 266 | 262 | 258
L I"; 84.6 | 2480 | 4.55 |307 | 305|303 | 300 | 207 | 292 | 280 | 285 | 280
otk 9L0 | 26.76 | 4.62 |331)|328| 326323 | 319 315 | 311 | 306 | 302
£t g 074 | 28,64 | 4.63 | 354 | 351|340 346 | 341 | 337 | 333 | 328 | 323
1 103.8 | 30.51 | 4.61 | 377|374 | 371368 | 364 355 | 349 | 344
26 Y 755 | 2220 4.13 | 274 | 271|208 | 265 | 262 | 258 | 254 | 240 | 245
b g 81.9 |24.08 | 423 |207 204|202 288 | 285 | 280 | 277 | 272 | 266
ki 88.3 |25.95| 432 |320|318|315)3812|308| 303 | 200 | 204 | 288
. ]/’g 04.6 | 27.83 | 440 | 343 341|338 331 | 326 | 322 | 316 310
Ly 101.0 | 20.70 | 448 |367 304|361 357 349 | 343 | 339 | 332
o 12 1074 | 31.58 | 4.55 387 | 384 | 330 | 376 | 371 | 306 | 361 | 355
e 1138 | 33.45| 458 |413 410 407 | 403 | 309 388 317
30 Y% 85.5 |25.14| 4.01 |300)307 300 | 205 | 201 | 286 | 280 | 275
v % 010 | 27.02 | 4.1 |333|330| 327|323 | 318|313 | 308 | 302 | 208
i 5 98.3 |28.80 | 4.20 |356 353 346 | 341 | 336 | 331 | 326 | 320
bt 5 104.6 | 30.77 | 4.28 |370|377| 373 360 | 305 | 350 | 353 | 348 | 342
e ié 1110 | 32.64 | 4.36 | 403 | 400 | 306 | 302 | 387 | 382 | 876 | 371 | 364
e g 1174 | 34.52 | 443 | 420 423 | 410 [ 415 | 410 | 404 | 380 | 302 | 388
& 123.8 | 3639 | 4.50 | 440 | 446 | 442 | 438 | 432 | 428 | 422 | 415 | 409
35 Y 05.5 |28.08 | 3.00 |345|342|338 (334|320 | 324|318 (312|304
o Q 101.9 | 2096 | 4.00 |369| 385|361 | 357 | 952 | 345 | 340 | 334 | 327
ok L 108.3 | 81.83 | 4.10 |302 | 380 | 385 | 330 | 375 | 369 ) 363 | 356 | 340
5, f; 1146 | 85.71| 418 |415) 412|408 | 404 | 308 | 302 | 886 | 379 | 373
o 121.0 | 35.58 | 4.26 | 438|436 | 431 | 420 | 420 | 415 | 400 | 401 | 395
A g 1274 | 8746 | 4.33 | 462|450 | 454 | 450 | 444 | 437 | 432 418
os 133.8 | 3083 | 4.40 | 485|451 | 478|472 | 467 | 461 | 455 | 447 | 439

For detail dimensions see page 209,




CAMBRIA STEEL. 269

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000
(1ZL)
36 000 r*

Based on Gordon’s Formula P = Safety factor 4.
1

SERIES B.

Length in Feet.

5

2

B

8
SEREES BB

g 8
g 8
g8
E B
B8
= oo
g B
2B E
B o
-

8
o
2
=
8
E
=2
=
=
=
5
g
A SIS SRS R A

283
312 | 304 | 206 | 287 | 281 | 273 | 265 | 257
334 | 325 | 317 | 309 | 301 | 292 | 284 | 274
354 | 345 | 338 | 820 | 320 | 312 | 303 | 294
358 | 350 | 340 | 331 | 323 | 3
397 | 387 | 870 | 860 | 361 | 351 | 341 | 333

At
-~

o

Rt

For detail dimensions see page 209,




270 . CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12”7 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000
(12L)?
l+’ssono ]

Based on Gordon's Formula P = - Safety factor 4.

»

o
&

= SERIES B.

&

Weight | Thick-| Weight [Areaof| Least :

of each |messof Column Radius of Length in Feet.

Channel. | Plates, | Column. |Ssction.|Gyration.

Lbsper Ft.| Inch. |Lbspor Pt} 8g. Ins.| Inches. | 8 |10 |12 |14 /1618|2022 |24
205 | ¥4 | 682 |2008| 523 |248|247| 248 m!m 240 | 237 | 234 | 231
i t% 750 | 2206 | 518 |273|272|270| 268 | 266 | 263 | 260 | 258 | 254
“ 818 | 2408 | 514 | 208 206| 205 202 200 287 | 283 | 280 | 276
w 836 | 2600 | 510 | 322|321 318 317 314|311 307 | 303 299
o 054 |2306| 507 |347 345|343 (340|337 333 | 331 | 327|322
o 1022 | 30.06| 5.04 |372| 370367 |364 | 361|357 354 | 340 | 344
w 100.0 | 3206 | 5.01 |397|304| 302|380 | 385|381 377 372|367
26 | ¥ | T2 |2270| 5.00 |281|270|277| 275|273 | 270 | 267 | 264 | 261
o 840 |24.70| 5.4 |306]304 302|300 207 204 | 201 | 287 | 284
“ 908 | 2670 | 511 |330| 328|326/ 324|321 | 318(315| 311 | 807
o 976 | 2870 | 5.07 |355|353 351|348 345 341 338 | 334|330
“ 1044 |30.70 | 505 |380| 378 375|972 369|365 361356/ 351
“ 1112 |3270| 502 |05 402| 400|396 | 393 | 389 384|370 | 374
L 118.0 | 3470 | 500 |420 {27|-|24 421 14171 412 403 | 307
80 | Y% | 872 |2564| 493 |317|315 313|311 308 304 | 300| 208
@ g 040 |27.64| 504 |242| 340|338 335 332 | 328 326 | 321 | 316
o 1008 | 2064 | 507 |367| 365|362 350 | 356 | 352 | 349 | 345
“ B'; 107.6 | 3164 | 504 |a01|3s0|387| 383|380 876 373 | 367 | 362
" 1144 |33.64 | 502 |416 414 411|408 | 404 | 400 | 305 | 300 | 385
s 1;{ 1212 | 35.64 | 499 | 441|438 | 435|432| 428|424 419 | 413 408
“ 1280 |37.64| 408 | 466|463 | 460 | 456 | 452 | 447 | 442 | 437 | 431
85 | X | 972 |2858| 480 |353 251|240(340 342338 334|320/ 325
“ g 1040 | 3058 | 491 |378|376| 374|870 | 366|362 358 | 354 | 340
“ 110.8 | 3258 | 5.01 |403| 401|398 305|301 | 387 383 | 378 | 373
o 117.6 | 3458 | 4.00 | 428|425 422 419 415|411 | 406 | 401 | 396
« 1244 | 3658 | 4.07 | 453|450 | 447 443 | 430 | 435 430 | 424 | 419
“ 1312 | 3858 | 4.95 |477|475| 471 468 | 463 | 458 | 453 | 448
u 1380 | 4058 | 494 | 502|400 406 492 | 487 | 482 | 477 | 460 | 463

1 | 107.2 | 3152 | 4.69 |380|387| 384|380 377|373 367 362|367

o g 1140 |3352| 480 |414|412| 400 405 | 402 | 396 | 301 | 386 | 381
“ 1208 | 3552 | 4.90 | 430|437 434|430 425|421 | 416 | 411 405
a 1276 | 87.52| 495 |464|462| 458 455|451 | 446 441 435|420
“ 1344 | 3952 | 4.04 [480|486 | 483 | 470 | 474 | 470 | 464 | 457 | 451
w n 1412 | 4152 | 4.92 |514|511| 507 | 503 | 407 | 402 | 486 | 480 | 473
“ 1480 |4352| 401

G638 | 535 | 532 | 526 | 521 | 510 510 | 503 | 496
1

For detail dimensions see page 200.
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CAMBERIA STEEL. 271

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12” CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon's Formula P = —a2LE Safety factor 4.
36 000 12 ; !
=165 -
SERIES B.
Length in Feet | o
'eet. ness
Piates. | Channal.
26 |28 80|32 34|36 |38 |40 42 44 |46 |48 Lba.per Ft.
228 | 225 | 222 | 218 | 215 | 211 | 207 | 204 | 200 | 196 | 191 | 187 20.6
251 | 247 | 243 | 230 | 235 | 231 | 227 | 223 | 218 | 214 | 209 | 205 i
272 | 260 | 265 | 261 | 256 | 251 | 247 | 242 | 237 | 232 | 228 | 223 s
201 | 286 | 281 | 276 | 271 | 266 | 262 | 257 | 251 | 246 | 241 i
318 | 313 | 308 | 303 | 207 | 202 | 286 | 281 | 275 | 260 | 263 | 258 L
330 | 334 | 328 | 324 | 319 | 513 | 307 | 301 | 205 | 288 | 282 | 276 ks
362 | 856 | 350 | 344 | 338 | 382 | 326 | 310 | 313 | 306 | 200 | 203 L
257 | 253 | 240 | 245 | 241 | 236 | 232 | 227 | 222 | 210 | 214 | 210 26
280 | 276 | 272 | 268 | 203 | 258 | 253 | 248 | 243 | 238 | 234 | 220 i
302 | 208 | 203 | 288 | 283 | 270 | 274 263 | 258 | 252 | 247 il
325 | 320 | 315 | 310 | 304 | 299 | 203 281 | 275 | 269 | 264 45
348 | 342 | 337 | 331 | 325 | 319 | 313 301 | 205 | 288 | 282 “
360 | 363 | 357 | 351 | 345 | 530 | 332 319 | 312 | 305 | 200 e
391 | 385 | 379 | 373 | 300 | 359 | 352 W
284

B3k BESRE
g
g
g

270 | 274 | 200 | 204 | 250
312 | 307 | 302 | 298 | 203 | 287 | 282
338 325 | 320 | 314 | 308 | 302 200
357 | 351 | 345 | 341 320 | 323 | 316 | 310 | 304 | 201 “
379 | 374 | 368 | 361 | 355 smfm 335 | 328 | 321 | 314 | 307 “
102 | 306 383 | 376 | 360 | 362 | 355 | 347 | 340 | 333 | 326 “
425 | 418 | 411 | 404 | 307 | 300 | 382 | 875 | 367 3591351 344 “
320 | 315 | 310 207 m|2sa 280 267 2&1‘255 35
344 333 | 327 | 321 | 315 | 300 | 803 | 205 | 250 | 262 | 276 "
369 | 362 | 356 | 350 | 344 | 237 | 331 | 324 | 318 | 311 [ 304 | 208 “
390 | 354 371 | 365 | 358 | 351 | 344 | 337 | 330 | 328 | 316 “
413 | 406 393 | 386 | 379 | 371 | 364 347 | 340 | 332 “
427 113 | 405 | 303 | 300 | 352 58 “

2
&
esgs
3
o2
-

2
3883238 £833
g

434
456 | 449 434 | 420 | 418 | 410 o1
|

351 | 344 333 | 326 | 318 | 312 | 306 | 208 | 201 | 285 | 278

375 342 | 335 | 328 | 320 | 313 | 306 | 200 i
399 | 393 380 | 373 | 366 | 357 | 350 | 343 | 335 | 328 | 821 £
422 | 415 401 | 394 | 387 | 379 | 372 | 364 | 356 | 348 | 341 '
m 437 423 | 415 | 407 | 399 | 301 | 383 | 375 | 367 | 359 s
489

444 | 436 | 428 | 420 | 411 | 403 | 304 | 380 | 375
4605 | 457 | 448 | 440 | 431 ml'-m,-m 393

For detail dimensions see page 200.




272 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
16’ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P = —20.0% . satety factord:

SERIES B.

Least
Column |Radius of] Length in Feet.
Column, |Section. |Gyration.

Ubsper It Sq.Ins| Inches, | 12| 14|16 18|20 |22 |24 |26 |28
1170 | 3480 | 650 | 420|427 | 425|423 | 420| 417 414 | 410 408
1255 |37.30 | 657 |460|458| 450|453 | 450|447 | 442 | 438 434
1340 | 3080 | 652 |4901|480|485| 482|479 | 476472 463/ 463
1425 | 4230 | 648 |521|510| 516|513 | 500|505 | 501 | 497 | 492
1510 | 4480 | 644 |552|540| 546|543 | 530|535 531 | 526/ 521
150.5 |47.30 | 6.41 [583 (8580|577 (573 | 560 | 565 | 561 | 554 | 549
1680 | 4080 | 638 |614| 61| 607|604 599 | 505 | 580 | 583 | 578

121.0 | 3558 | 6.55 | 430|437 (435 432|428 425|422 | 418 | 414
1205 | 38.08 | 6.50 | 470|468 | 465 | 403 | 450 | 455 | 451 | 447 | 443
138.0 | 40.58 | 6.52 | 501 | 408 | 495 | 492 | 488 | 485 | 481 | 477 | 472
146.5 | 43.08 | 648 |531| 528 | 525 | 522 | 510 | 515 | 511 | 506 | 501
155.0 | 45.58 | 6.44 | 5662 | 550 | 556 | 5562 | 540 | 545 | 540 | 535 | 531
163.5 | 48.08 | 6.41 | 502|590 | 586 | 583 | 579 | 574 | 570 | 563 | 558
1720 | 50.58 | 6.38 | 623 | 620 617 | 613 | 609 | 604 | 508 | 502 | 68T

148.0 |4352| 6.50 |537|534| 531|527 524 520|516 511 | 607
565 |46.02| 6. 558 536
1850 | 4852 | 6.43 | 508|505 (502 | 588 | 584|580 | 575 | 570 | 563

635 | 732|729 ?ésilm 715 | 708 | 702 | 606 | 689

6.07 | 583] 580 | 576 | 571 | 567 | 563 | 556 | 551 | 546
6.18 | 614 610 | 607 | 603 | 590 | 593 | 588 | 582 | 577

676 | 673 ﬂﬁgiﬁﬁﬁ 660 | 654 | 648 | 643 | 636

(i}

6.38 600 | 685

6.35 | 738|734 | 780 | 726 | 721 713 | 707 | 701 | 604
6.33 | 768 | 764 | 760 [ 756 | 751 743 | 737 | 730 | 724

For detail dimensions see page 209.
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CAMBRIA STEEL.

273

SAFE LOADS IN THOUSANDS OF POUNDS FOR
16 CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula P = PR Safety factor 4.

(2L)8
36 000 2

SERIES B. =

—~.20'—'--»f

o

Length in Feet.

Thick-
ness of
Plates.

585 558
620 | 613 | 607 | 600 | 502 | 582 | 6575 | 567 | 650 | 551 | 543
600 | 601 | 503 | 585 | 576 | 568

g
g
&
8
g
3
g
s
L
8
S
3

407 | 493 | 483 | 476 | 467
526 | 519 | 512 | 504 | 407
556 538

563
606 | 508 | 580 | 581 | 672
632 | 623 | 615 | 603 | 504
407 | 490 | 481 | 474 | 466
520 | 519 | 511 | 501 | 464
599 | 593 | 586 | 579 | 570 | 562 | 565 | 547 | 540 | 532 | 521

502 | 584 568
650 | 652 | 645 | 637 | 627 | 619 | 611 | 602 | 594 | 585 | 577
087 | 680 | 670 | 662 | 654 | 046 | 637 | 628 | 620 | 608 | 509
716 | 706 | 608 | 600 | 681 | 673 | 664 | 652 | 643 | 633 | 624

E
3

P e e e S e R B e B e e et o R D

For detail dimensions see page 209,




274 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = 10000

P = gafe load in pounds per square inch,
1 = length of column in inches.
d = outside diameter of column in inches.
Ultimate compressive strength =580 000 pounds square inch. Safety factor 8.
Safe loads for other safety factors than that of the tables may be obtained as

follows:—New safe load = Safe load from table X =k

New factor

Cutside Thick Area | Weight
Diam- nasau; Length of Column in Feet. of Metal | per Foot

eter in in in
Inches. | Toches. | 7671781 10112 (14 16| 18 |20 |22 |24 | Sq. Ins. | Pounds.
e‘%mmsnnmmuuwsz.lu 38.7
119|107 | 94| 82| 71| 62| 54| 47| 41| 36| 141 44.0

7 | 3% |130|119(108| 96| 86| 76| 67| 60| 53| 47| 147 46.0
76 |149[136(123|110| 08| 87| 77| 68| 61| 54| 168 52.6

8 | iﬁ 155|145 133 | 122 110| 90| 89| 80| 72| 65| 171 53.4
178| 166|153 [ 139| 126 | 114 | 104| 92| 83| 75| 108 61.2

1 200 | 186 | 172 | 158 | 142 128| 115 | 103 | 93| 84| 220 68.7

9 76 (207196 183|160 | 156 | 142|130} 118 | 108| 98| 223 69.8
1 o33 | 220 | 206 | 190 | 175 | 160 | 146 | 133|121 [ 110 351 78.5

10 |258 (244|228 | 211|194 | 177 | 162 | 147 | 134 | 122| 27.8 87.0

10 %% [235) 9225|212 | 109|185 | 172| 158 | 146 134 | 123| 25.1 784
1 265 | 254 | 240 | 224 | 200 | 194 | 178 | 164 | 151 | 139| 283 88.4

10 | 204|281 266|240 | 232| 215|198 | 182|188 | 154 | 31.4 98.0

13 |323(308| 201|273 254 | 235|217 | 200|184 | 160| 344 | 1074

11 1 208 | 287 | 273 | 250 | 243 | 227 212 | 197 | 183 | 160 | 3814 8.2
114 [ 330|319 | 304|287 | 270 | 253 | 235 [ 210|203 [ 188| 34.9 | 1001

135 | 363 | 350|333 | 315 | 206 | 277 | 258 | 240 223 | 206| 383 | 1197

13¢ (305 (380 361|342 322|301 (280|261 (242 224| 41.6 | 1209

12 1 368 | 356 | 342 | 326 | 300 | 201 | 274 | 256|230 | 223 | 384 | 1201
1 404 | 301 | 275 | 358 | 330 | 320 | 300 | 281 | 263 | 245| 42.2 | 1310

1 439 | 425 | 408 | 380 | 360 | 348 | 327 | 306 | 287 | 267 | 459 | 1434

1 473 | 458 | 440 | 419 307 | 375 | 352 | 330|308 | 288 | 495 | 1546

18 13 |404 (303|379 | 364 347|330 | 312|204 | 277|260 | 420 | 131.2
135 |444 432 | 417|400 |382 | 363 | 343|323 | 304 | 286| 461 | 1442

1 484 | 470 | 454 | 435 | 415 305|373 | 352|331 | 811| 502 | 1560

1 522 | 507 | 400 | 470 | 448 | 426 | 403 | 880 | 358 | 436 | 542 | 1604

14 13 | 485|473 459|442 | 424|405 | 396 | 366 | 347 |327| 501 | 1565
134 | 528|515 | 490 | 482 | 462 | 441 | 420 | 300 | 378 | 357 | 54.5 1704

1 570 | 556 | 540 | 520 | 499 | 477 | 454 | 431 | 408 385| 58.0 | 184.1

1 612 597 | 570 | 558 | 535 | 511| 487 | 462 | 437 | 413| 632 | 1974

15 136 | 573|560 | 545|528 | 500 | 480 | 467 | 446 | 424 | 406| 580 | 1839
1 818 | 605 | 580 | 570 | 550 | 528 | 505 | 482 | 450 | 430 636 | 1988

15 | 664|650 632 | 612|590 | 567 | 542 | 517|402 |471| 683 | 2134

13; [708| 604 | 675|653 | 630 | 605 570 | 552 | 525 502| 728 | 227.6

16 1 666 | 654 | 638  620| 600 | 570 | 557|533 610|486 683 | 2135
1 716 | 702 | 686 | 666 | 645 | 622 | 508 | 573 | 548|522 | 734 | 2203

1 764 | 750 | 732 | 711|689 | 664 | 638 | 611 | 584 | 558 | 783 | 2448

17 811|796 7771 756 | 7311705 | 678 | 640 [ 6211502 832 | 2600




CAMBRIA STEEL. 276

SAFE LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = — -

P = safe load in pounds per square inch.

1 = length of column in inches.

d = outside diameter of column in inches,

Ultimate compressive strength =50 000 poundofersquare inch. Safetyfactor8.
Safe loads for other safety factors than that of the tables may be obtained as

follows:—New safe load = Safe load from table X -

New factor
Outside Thick Ares | Weight
el::n_a— mi; Length of Column in Feet. of Metal perinuol.
m m
Inches. | Inches. 74 16182022 |24(2628 8032 | Sq. Ius. | Pounds.
18 | 154 | 754| 732 ! 708! | m| m‘ 008| 506 557 633 836 | 2012
1;/( 806 782) 757| 732| TI}i ﬁ?? 650 637| 506| 560 893 | 2702
17¢ | 857| 82| 805 777) 740| 720 677/ 633 605 05.0 | 2068
2 907| 880, 852| 823 702 762] m 17| 670| 641) 1005 | 314.2
20 | 134 | 922 900! sm’ 850| 824; 797| 760| 742| 714| 687 1003 3|3.s
155 | 081] 957/ 032 905| 877| 848 810| 789| 760| 731| 106.8
2 1039 1014| 087| 058( 920| 898, 867| 836/ 805| 774 113.1 3534
24 !mo'.' 1070 1041 mul 080, mi 915, 82| 840 817 1193 | 8729
22 | 1% 1105 1082 1058 1032|1005/ 976| 047 018 888| 850/ 1185 | 870.5
2" |1171/1147 1122/ 1094}1065/1035{1004| 973| 941| 010 1257 | 3927

214  |1230/1213/1188) 115? 1126/1004/1062{1020| 006| 062 1329 | 415.3
2% 1301_12?5 1246(1215/1183/ 1150/ 1116/1081 1046/1011| 130.6 | 4363

|

24 2 1303/1280!1241 :m:munnn'umw‘.’mm 1382 | 4320
214 |1376/1352/1311 tm;mims:mmmum_um 1460 | 456.4
2 1449|1423 1380 1367|1335/ 1303 1269|1255/1200 1165 153.7 | 4804
2 1520|1494 1448|1434/ 1402 ‘1 367/1332(1206|1250 1222 1614 | 5042

26 24 ]515,' 149211467/ 1440141211382|1351 1319 1m1 1252] 150.4
213 |1596) 1572 1546 1517 !487]!456 1423(1389 1%4;1319 167.9
23 |1675/1650/16231593/1562 1528/1404/1458 1422/1385| 176.3

.9
24 11541|:m 1699|1668 1335|1m 1564(1527(1480 (1450, 184.6 | 576.8
28 24 1742‘”19 |1604| 166711638 1608|1576 1542/1508 1474| 1820 | 5688

g3

234 1820 3806‘1?80 1751/1721/1680|1655 1620 15~B4|15'IS 1012 | 507.5
214 |1917|1892|1864| 1834|1802/ 1760|1734/ 1607|1660/ 1622 200.3 | 625.0
25¢ |2002(1967/1048 1917 1883|1848/ 1811(1773(1734/1604| 2003 | 6539

30 2 108211961/1936/1900/1870| 1848 1816(178211747/1711| 206.1 | 644.1
216 |2078 2055.3(% 2000 :I!JG\) 193711003 | 1867|1830/ 1703| 2160 | 675.0
254  [2172(2148|211 058/2024(1980/1952|191311874] 225.8 | 705.5
234 2255'2240'2210 3180121‘712111 2074 2035/1005|1954) 2354 | 735.7

32 215 |2239 2217'2:!]2&]5512135 210412071/2036/2000/ 1963 231.7 | 7240
255 |2341/2318/2202/2264| 223312200 2165(2120/2002/2053| 2422 | 7570

230 |2442)2418/2301 2361 232012205 22502221 218212141| 252.7 | T8O.7
2% mz&wmmimmml 2312|2271 22‘2‘D| 263.1 | 8221
34 254 |2511|2488)2463) 2436 ‘2406'23?-! 2341/2306/2272/2232 258.7 | 808.6
23§ |2620 25!!&25?0'2542!251”2478 2441 2406'23?0 2320 2700 | 8437
274 2728|2703 2676/ 2646|2614 2580 2544 2505 !453‘2425; 281.1 | B7B.5
3 2835|2810 2?81|2?-’:012?17i2081 | 2643 2604 2565 2520I 2022 | 913.0
36 2%{ |2796/2774 2?49'2721 12092 26&]!2826 2591 255312515 2873 | 8017

2 2013|2889 2863|2834 {
3 |3028l3008/2076 2946 mmsauizm 2805127652723

26082659 2610 2002 | 8350
| a0 | o710




276 CAMBRIA STEEL.

STRENGTH OF HOLLOW ROUND AND HOLLOW
RECTANGULAR CAST IRON COLUMNS.

For various values of ‘Ii-i in which:—

L = length of column in feet.
d = least outside diameter in inches.
P = ultimate strength in pounds per square inch.

Based on Gordon's Formule for Columns with Square Ends.

Hollow Round. Hollow Bechmzu.hr
T (12L)* i (121_.)*
1+ So0a 1+ yoo7 a2
Ultimate Strength Ultimate Strength
L in Ibs. per sq. in. L in Ibs. per sq. in.
d Hollow Hollow d Hollow Hollow
Round. Rectangular, Round, Rectangular,
1.0 67800 70487 2.5 37647 43396
11 65692 68770 2.6 36088 41834
1.2 63532 66983 2.7 34599 40326
13 61340 65142 2.8 33178 38871
14 59137 2.9 31817 37471
1.5 56940 61366 3.0 30534 36123
1.6 BATE6 59458 3.1 29306 34829
1.7 52625 57553 3.2 28137 33586
18 50531 55660 3.3 27025 32393
1.9 48401 53792 3.4 25967 | 31249
2.0 46512 51954 3.5 24961 30152
24 44598 50151 3.6 24004 20101
2.2 42753 48391 3.7 23093 28094
2.3 40979 46676 3.8 22227 27130
24 30277 45011 3.9 21403 26206

Safe loads for any given hollow round or hollow rectangular columns, corre-
lzy:a]rjmdlmg to any suitable factor of safety, can be found from the above table as
ollows:—

Find from the table the ultimate strength in pounds per square inch corre-

sponding to the given value of 55 Multiply this by the area of the column in

square inches and divide the product by the safety factor which will give as a
quotient the required safe load in pounds.

ExampLE:—Required the safe load for a hollow round cast iron column 16 feet
long, 10 inches external diameter with metal 1 inch thick with safety factor of
eight. The ratio of -ﬁ in this case is -:-g = 1.6 and the corresponding ultimate
strength from the tables is 54 766 pounds per square inch,

From the table of areas of circles it is found that the net area of the column is

28,3 gquare inches, The safe load is, therefore, > 7““;‘ 282 193 735 pounds

or :ppnmmate{y 97 net tons, which is the requ.tred result.




CAMBRIA STEEL. 77

EXPLANATIONS OF TABLES OF SAFE LOADS FOR BEAM BOX-GIRDERS AND
PLATE GIRDERS, PAGES 278 TO 298 INCLUSIVE.

For cases in which the loads to be carried exceed the capacities of single rolled
beams or ordinary beam girders composed of two or more beams with the usual
bolts and separators, it is necessary to use built-up sections.

Beam Box-GirpErs.—A useful and economical section of this kind can be com-
posed of two rolled beams with plates riveted to the top and bottom flanges, making
a beam box-girder, for which tables of safe uniformly distributed loads are given
on pages 278 to 288 inclusive.

he safe loads given in the tables include the weights of the beam box-girders,
and are figured from the moment of inertia or the section modulus after making the
necessary deductions for rivet holes, the fibre stress used in the calculations being
15 000 pounds per square inch of net section.

Beam box-girders are particularly useful for supporting wide walls and in other
locations up to the limits of their capacity, but they should not be placed where ex-

osed to moisture, as the section is such that access cannot be had to their interior
or inspection and painting.

PraTE Girpers.—In cases where the widths of beam box-girders would prohibit
their use, and for loads greater than their capacities, plate girders composed of plates
and angles may be used.

Tables of safe loads uniformly distributed for plate girders from 24’/ to 48” deep
are given on pages 289 to 298 inclusive.

The loads given in the tables include the weights of the girders and are calculated
from the moment of inertia or the section modulus after making a proper deduction
for rivet holes, the fibre stress used in the calculation being 15 000 pounds per square
inch of net section,

Although the tables do not show the stiffener angles for plate girders, care should
be taken that these are provided in all cases where necessary to prevent buckling of
the web due to the shearing action therein. The stiffeners s{ould be made of angles
riveted to the web, fitted tightly between the top and bottom flange angles, and they
should be provided, at the end of the girders, of such size and number as to be
capable of carrying the total reaction at each end to the supports. Stiffeners should
also be provided at intervals along the girder, spaced at suitable distances apart, as
determined by the formula and explanations on pages 76 and 77.

Care should also be taken in arranging the rivet spacing for connecting the flange
angles to the web, so that sufficient rivets are provided to properly transmit the
stresses which act between these two portions of tﬁe construction, This will require
the rivets to be spaced more closely at the ends than at the center, and the exact
spacing at any point along the girder may be obtained by dividing the product of
tge distance between the center lines of the rivet holes in the two flanges and the
resistance of one rivet by the total vertitcl:al shear at the given point, thus ;

r .

P=-= in which

S = the total vertical shear, in pounds, at the point under consideration.

r = the resistance of one rivet, 1, e., the bearing value or shearing value, whichever
is the smaller, expressed in pounds.

h = the depth of the girder between the upper and lower center lines of rivets,
expressed in inches.

p = pitch of rivets in the flange angles, expressed in inches.

The formula above will give the theoretical rivet spacing at any point in the
flanges due to the total shear, but in practice the pitch for various portions of the
length should be stated for the least possible number of spacing panels containing
an even number of spaces, the pitch in each of which should preferably be expressed
in even inches or even inches and halves or quarters of an inch, and the usual limits
of pitch will vary from 214 to 6”.

The rivet spacing should also conform to the rules given on page 330, and in
cases where loads are applied directly to the flanges, sufficient rivets must be pro-
vided to carry these in addition to the rivets necessary for securing the web and
flanges together as explained above,

It should also be noted that the safe loads given in the tables are based on the
assumption that the girder is supported laterally, otherwise a proper reduction in
the allowable safe load must be made, as explained in connection with beams on
pages 70 and 71.

The weights of beam box-girders and plate girders in the tables are expressed in
pounds per lineal foot, including the rivets necessary to secure the web and flanges
together, but the weights do not include any allowance for brackets, stiffeners, con-

nections or other details, as these will vary, subject to the conditions of each case,




278 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch,
with $}” rivet holes in both flanges deducted, and include weight of girder,

<5345
2-Plates 2-10" I-Beams
12* Wide. 25 Iba. per foot.
8347
Distance Center Thickness of Plates in Inches.

to Center of For Thicknesses Greater than 24" Use Two Plates,

Bearings in 3
Feet. 00 [ . e S P ¢ 2, I 0[5 ¢ 31 5 [0 T I
10 90 | o6 | 102 | 100 | 15 | 121 | 127 | 134 | 140
11 82 | 87 | 98| 9 | 106 [ 110 | 18 | 13 | 127
12 75 | 80 | 85| 9 | o6 [ 101 | 106 | 111 | 17
13 60 | 74 7 | 84| ss | o3 | 98 | 108 | 108
14 o4 | 60 | 73| 78| 82| 8 | 91| 5| 100
156 60 654 68 72 ik 81 85 89 03
16 56 | 60 | 64 | 8 | 7| 7w | 80 | 8| &
17 53 | 57 | 60 | o4 | 68| T | | M
18 50 | 53 | &7 o4 | 67| 1| 74| 78
19 47 | 51 | 64| 57| 60| e4 | 67| 0| ™
20 45 48 51 54 57 64 67 70
21 43 | 46 | 40 | 82 | 55| 8| @ | o4 | &7
22 4 | 44 47 | a9 | s2 | 55 | 58| e1 | 64
23 ) I e M 55 | 58 | 61
24 3 | 40 | 43 | 45 | 48 | s0 | 5 | 56 | 58
25 3 | 38 | 41| 48| 46| 48| 5 | 53| 56
26 35 | 37 | 20| 42| 4| 47 [T | 8| 5
27 YR N7l (RS ) T e o -
28 32 34 37 390 41 43 45 48 50
20 i T R T 2 (eS| S R O] e )
30 30 | 82 | a4 | 38| 38| 40| 42| 45|
31 29 a1 33 35 37 39 41 43 45
32 28 | 300 | ‘s3] isc)] Vel e | e a1 | @
33 o7 | 29| 81| 83| 35| S| 3| 40 | 42
34 2 | 8 | 80| 2| M| ‘ 57| 80| 4t

oot b 940 | 098 | 1048 | 1100 | 1150 | 1204 | 1252 | 1303 | 1354
Motis, | 901 | 963 | 1024 | 1086 | 1148 | 1200 | 1272 | 1385 | 1308

0.00000118 0.00000008

Coefficient of
Deflection,

For safe loads below the h;n; ﬁ;s_. ‘t.he' d;ﬁections will be greater than the
allowable limit for plastered ceilings = 4l span.

Rl s i B A



CAMBRIA STEEL. 279

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch,
with 43" rivet holes in both flanges deducted, and include weight of girder.

s
2-Plates 2-12" I-Beams
14" Wide. 315 Ibs. per foot.
ST
Distance Center| Thickness of Plates in Inches.
l.er‘af For Thicknesses Greater than 34" Use Two Plates.
nEs in T
Feet.  AENERNENENE NENE
10 w2 | 141 | 150 | 10 | 167 | 176 | 185 | 104 | 208
11 120 | 128 | 136 | 144 | 152 | 160 | 168 | 177 | 185
12 1m0 | 117 | 125 | 182 | 140 | 147 | 154 | 162 | 160
13 102 | 108 | 115 | 122 | 120 | 136 | 143 | 149 | 156
14 of [ 101 | 107 | 118 | 120 | 126 | 182 | 139 | 145
15 88 | o4 | 100 | 108 | M2 | 18 | 1m l 120 | 135
16 83 | 88 | o4 [ oo | 105 | 1o | 116 | 121 | 127
17 78 83 88 93 104 | 100 | 114 | 120
18 7 | 78| 8 | 8 | 93 | o8 | 108 | 108 | 113
19 0 | 74| 79| s | 8 | o3 | 98 | 102 | 107
20 | | m| | s | | 0| e
21 8 | e I | 7| | 8| 8| @|
92 60 | 64| 68| 72| 7| 80| 84| 8| 0
23 57 | 61 | e | e | 7| 7| 81 | 84 | 88
24 65 | o9 | 62| 66| | M 81 | 88
25 53 | 56 3| | n| u| w| @
26 51 | 54 | 88| 61 | 64| e | -7 | | 78
ay 40 | 52| 55| 60| 62| 65| 6@ | |
28 47 50 53 57 60 63 66 60 73
29 46 | 40 (82 |85 | 58| 61 | 64| e7|
30 44 47 50 53 56 50 62 65 88
a1 43 | 45 | 48| 81| 54| 57| 60 | e [T65
32 g1 [ vaall far| ss0 | iz | vms | oz | artl ek
33 40 43 45 48 51 53 56 50 62
34 30 | 41| a4 | 47| 49| 82| 54| 57| @0
Fosrohuper, | 1as | 1204 | 1263 | 1323 | 1383 | 1442 | 1501 | 1561 | 1620
soen | 1321 | 1409 | 1497 | 1585 | 1674 | 1783 | 1853 | 1942 | 2082
Coeflolent of 0.000000842 0.000000088 0.000000577

For safe loads below the heavy lines, the deflections will be greater than the
allowable limit for plastered ceilings = 4} span.

e S R SRR T S R g S gy Wy



280 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
_  UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch,
with {l" rivet holes in both flanges deducted, and lrl.clude welght. of girder,

TS
2-Plates 2-12" I-Beams
14" Wide. 40 Iba. per foot.
1044
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 3{" Use Two Plates.
i m
Feet. 3 | 7% & $ ¥ [ &% | B0 1
10 147 | 165 | 164 | 173 | 181 | 100 | 100 | 208 | 217
11 133 | 141 | M0 | 157 | 165 | 173 | 181 | 189 | 1907
12 122 | 120 | 137 | 144 | 151 | 158 | 166 | 173 | 181
13 113 | 119 | 126 | 138 | 140 | 146 | 153 | 160 | 167
14 105 | 111 | 117 | 123 | 130 | 136 | 142 | 148 | 155
15 08 | 104 | 100 | 15 | 121 | 127 | 133 | 139 | 144
16 92 o7 | 102 | 108 | 113 119 | 124 | 130 | 135
17 8 | 91 96 | 102 | 107 | 12 | 17 | 122 | 127
18 81 80 01 9 | 101 106 | 111 115 | 120
19 mm | s | 8| 0 95 | 100 | 105 | 109 | 114
20 e L o e M 00 | 104 | 1
21 70 | 74| 78 | 82| 8 | o1 | 95 | 990 | 108
22 67 | T 75 82 | 8 | 90| o4 | 09
23 64 | 68 | 71 5| 7| 8| 87| 9% | o4
24 6L | 65 | 68 7% | 7 | 8| 8 | %
50 | o2 | e | 60 | 73| 7 | 8 | 8 | &
26 56 | 6 | e | 66 | | 7| 7w | 8 | s3
27 60 | 58 | ot | & | o7 | 0 || T s
28 52 | 65 | 50 | 62| 65 | 68 | 7 | ™| 7
29 61 | 54 57 | 60| 63| 66 | e | 72| 75
30 40 | 52| 55| 68| 60 | 63 | e | 60 | 72
81 47 | 50 | 53 | 56 | B9 | 61 64 | 67 [T 0
32 46 | 49 | 51 564 | 57| 60 | 62| 65 | 68
33 44 | 47| 50 | 52| 55 | 58 | 60 | 63 [ 68
34 43 | 46 | 48 | 51| 53 | 56 | 50 | 61 | o4
Fﬂ"g‘i}oﬁd& 1314 | 1374 | 1493 | 1403 | 1853 | 1612 | 167.1 | 1731 | 1790
JDection | 4456 | 1553 | 1630 | 1727 | 1814 | 1902 | 190.0 ] 207.8 | 216.7
. I
C“D ‘ﬁn ot ‘m“f 0.000000763 [ 0.000000635 0.000000539

For safe loads below the heavy lines, the deflections will be greater than the
allowable limit for plastered ceilings = g}y span.




CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS

UNIFORMLY DISTRIBUTED FOR

BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch,
with 43" rivet holes in both flanges deducted, and include weight of girder.

o [
2-Plates 2-15" I-Beams
14" Wide. 42 Ibs. per foot.
ke-a 10"
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34" Use Two Plates.
ngs in
Pt | § (48| 3 |48 | & | 48[ 1 14|24 |08[13
10 212 | 223 | 234 | 245 | 256 | 267 | 278 | 280 | 300 | 312 | 323
11 193 | 203 | 213 | 223 | 233 | 243 | 253 | 263 | 273 | 283 | 203
12 177 | 186 | 195 | 204 | 213 | 223 | 232 | 241 | 250 | 260 | 260
13 163 | 172 | 180 | 188 | 197 | 205 | 214 | 223 | 231 | 240 | 248
14 151 | 150 | 167 | 175 | 183 | 101 | 199 | 207 | 215 | 223 | 231
15 141 | 140 | 156 | 163 | 171 | 178 | 185 | 163 | 200 | 208 | 215
16 133 | 130 | 146 | 153 | 160 | 167 | 174 | 181 | 188 | 195 | 202
17 125 | 131 | 133 | 144 | 151 | 157 | 164 | 170 | 177 | 183 | 190
18 118 | 124 | 130 | 136 | 142 | 148 | 155 | 161 | 167 | 173 | 179
19 12 | 117 | 123 | 120 | 135 | 141 | 146 | 152 | 158 | 164 | 170
20 106 | 112 | 117 | 122 | 128 | 134 | 139 | 145 | 150 | 156 | 161
21 101 | 106 | 111 | 117 | 122 | 127 | 132 | 138 | 143 | 148 | 154
22 08 | 101 | 106 | 111 | 116 | 121 | 126 | 131 | 187 | 142 | 147
23 92 | 97| 102 | 107 | 111 | 116 | 121 | 126 | 131 | 135 | 140
24 88| 03| 98| 102 | 107 | 111 | 116 | 121 | 125 | 130 | 135
25 85| 80| o4 | 08| 102 | 107 | 111 | 116 | 120 | 125 | 120
26 82| 86| 90| 04| 98| 103 | 107 | 111 | 116 | 120 | 124
27 70| 83| 87| 91| 05| 99| 103 | 107 | 111 | 115 | 120
28 76| 80| 84| 8| 91| 95| 99| 108 | 107 | 111 | 115
29 73| 77| 81| 8| 88| 92| 96| 100 | 104 | 107 | 111
30 71| 74| 78| 82| 8 | 8 | 93| 96| 100 | 104 | 108
31 68| 72| 75| 7™ | 83| 8| 9 | 93 101 | 104
32 66| 70 73| 77| 80| 8| 87| 9 07 | 101
23 64| 68| 71| 74| 78| 81| 84| 88 94 | 08
34 62| 68| 60| 72| 75| 79| 82| 85 92| 95
2 | |
Wmshr_t per 3| 153.3| 159.3) 165.2| 171.1 177.1] 183.0| 189.0| 104.9| 200.9] 206
Foot o ber, 1473| 153.3 150 3[ 165.2) 1711} 177.1 1830‘ 189 n‘ 104.9/ 200.9| 206.8
Bection I | 2l 2803
Mo, | 2121 m.ul 334‘0| 245.0 m.u' 267.1| 278.2| 280.3| 300.5| 311.6 322.8
Coefficient of 7 i 1
o mrly 0.000000426 | 0.000000362 0000000314 | 0.000000281




282 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch,
with $}" rivet holes in both flanges deducted, and include weight of girder,

"y
€Tl
2-Plates 2-15" I-Beams
15" Wide. 60 1ba, per foot.
1084 >
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 3{" Use Two Plates.
Bearings in | ——————
Vet | B[t R || F 4] D |24 24 [1A] 1
10 250 | 271 | 282 | 294 | 306 | 318 | 320 | 341 | 353 | 365 | 377
11 236 | 246 | 257 | 267 | 278 | 280 | 299 | 310 | 321 | 332 | 342
12 316 | 226 | 235 | 245 | 255 | 265 | 274 | 284 | 204 | 304 | 314
13 199 | 208 | 217 | 226 | 235 | 244 | 253 | 262 | 272 | 281
14 185 | 193 | 202 | 210 | 218 | 227 | 235 | 244 | 252 | 261 | 260
15 173 | 181 | 183 | 106 | 204 | 212 | 220 | 227 | 235 | 243 | 251
16 162 | 160 | 177 | 184 | 101 | 108 | 206 | 213 | 221 | 298 | 235
17 152 | 150 | 166 | 173 | 180 | 187 | 194 | 201 215 | 222
18 144 | 150 | 157 | 163 | 170 | 176 | 183 | 190 | 106 | 203 | 209
19 186 | 143 | 140 | 155 | 161 | 167 | 173 | 180 | 188 | 192 | 198
20 130 | 135 | 141 | 147 | 153 | 150 | 165 | 171 | 176 | 182 | 188
21 123 | 120 | 134 | 140 | 146 | 151 | 157 | 162 | 168 | 174 | 179
22 118 | 123 | 128 | 134 | 139 | 144 | 150 | 155 | 160 | 166 | 171
23 113 | 118 | 123 | 128 | 133 | 138 | 143 | 148 | 153 | 150 | 164
24 108 | 113 | 118 | 123 | 127 | 132 | 137 | 142 | 147 | 152 157
26 106 | 108 | 113 | 118 | 122 | 127 | 132 | 136 | 141 | 146 | 151
26 100 | 104 | 109 | 113 | 118 | 122 | 127 | 131 | 136 | 140 | 145
27 06 | 100 | 105 | 100 | 113 | 118 | 122 | 126 | 131 | 135 | 140
28 03| 97100 | 105 | 100 | 113 | 118 | 122 | 126 | 130 | 135
29 8 | 93| 97| 101 | 105 | 109 | 114 | 118 | 122 | 126 | 130
30 86| 90| o4 | 08| 102 | 106 | 110 | 114 | 118 | 122 | 126
31 8| 87| 91| 05| 99| 102 | 106 [ 110 | 114 | 118 | 122
32 81| 85 | 93| o6 103 | 107 | 110 | 114 | 118
33 70 82| 86| £ | 03| 96| 100 | 103 | 107 | 111 | 114
34 | 78| 80 | 83| 87| 00| 03| 97| 100 | 104 | 107 | 111
= ] [ AN
Weight per | | ‘ ksgial !
i 13?.5! mmi 200.4 ma.rl 213.1. 2:3.5| 225.8 zml m‘al mn! 251.4
Section | 959.9] 970,) 282, 2041| 305.8| 317.5] 3203 3411] a59.0] 3640] 376.8
Modulus | (gt e e ==

Coefficient of
DEﬁﬁLJ 0.000000350 . 0.000000303 | 0.0000002668 ’n.m:mu




CAMBRIA STEEL. 283

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
loads below are figured for fibre stress of 15 000 pounds per square inchj
with ll" rivet holes in both flanges deducted, and include weight of girder,

= =

S

2-Plates 2-15" I-Beams
15" Wide. 80 Ibs. per foot.
1075 #

Distance Center| Thickness of Plates in Inches. il

to Center of For Thicknesses Greater than 34" Use Two Plates.
ings in i -
Yok g 44 2 [ 48| % [ 4|2 |24 23 [242)
10 300 | 311 | 322 | 334 | a45 | 57 | 368 | 380 | 301 | 408 | 414
11 272 | 283 | 208 | 303 | 314 | 324 | 335 | 345 | 356 | 306 | 377
12 250 | 250 | 260 | 278 | 288 | 207 | 307 | 316 | 326 | 336 | 345
13 231 | 230 | 248 | 257 | 265 | 274 | 283 | 202 | 301 | 310 | 319
14 214 | 222 | 230 | 238 | 247 | 255 | 263 | 271 | 270 | 288 | 206
15 200 | 207 | 215 | 222 | 230 | 238 | 245 | 253 | 261 | 200 | 278
16 187 | 104 | 201 | 200 | 216 | 223 | 230 | 237 | 244 | 252 | 250
17 176 | 183 | 190 | 196 | 208 | 210 | 217 | 223 | 230 | 237 | 244
18 167 [ 173 | 179 | 185 | 192 | 108 | 204 | 211 | 217 | 224
19 138 | 164 | 170 | 176 | 182 | 188 | 104 | 200 212 | 218
20 180 | 156 | 161 | 167 | 178 | 178 | 18¢ | 190 | 196 | 201 | 207
21 143 | 148 | 154 | 150 | 164 | 170 | 175 | 181 | 186 | 192 | 197
22 136 | 141 | 147 | 152 | 157 | 162 | 167 | 178 | 178 | 183 | 188
23 130 | 135 | 140 | 145 | 150 | 155 | 160 | 165 | 170 | 173 | 180
23 125 | 130 | 134 | 130 | 144 | 199 | 153 | 158 | 163 | 168 | 173
25 120 | 124 | 120 | 133 | 138 | 143 | 147 | 152 | 156 | 161 | 166
26 115 | 120 | 124 | 128 | 133 | 137 | 142 | 146 | 150 | 155 | 150
27 111 115 | 110 | 124 128 | 132 | 136 | 141 145 | 149 | 153
28 107 | 111 115 | 119 123 127 | 131 136 140 | 144 | 148
29 103 | 107 | M1 | 15 | 119 | 128 | 127 | 131 | 135 | 130 | 143
30 100 | 104 | 107 | 111 | 115 | 110 | 123 | 127 | 130 | 134 | 138
31 97 | 100 | 104 | 108 | 111 | 115 | 119 | 122 | 126 | 130 | 134
32 94 [ o7 [ 101 f 104 | 108 | 111 | 15 | 119 | 122 | 126 | 130
33 oL | o4 | 98| 101 | 105 | 108 | 112 | 115 |10 | 122 | 126
34 8| o1 | 95| 98| 102|105 | 108 | 112 | 115 | 118 | 122

Weight per ¢ J

P i ma 234.0| 240.4 mr 250.5| 265. mz| malassn 201.4

| I
| )

|
Msmm sz:-' 311, uf 322.4! 333..‘| 345.1| 356.6 368.1 3?9.6‘ 301. 2| 4023 4144

|

|
i 5 e
1

Gndﬁuentod' |
Deflection. 0.000000305 0,000000269 i

0.000000239 , 0.000000218




284 CAMBERIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 é)ounr!s per square inch,

with {3” rivet holes in both flanges deducted, and inclu weighl. of girder,
pe 824"
2-Flates 2-18" T-Beams
16" Wide. 55 Ibs. per fook.
1134750
Distance Center| Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34" Use Two Plates.
ngs in
Feot. $ |8 & [38] 2 |28 28|00 23|1R]13
15 227 | 237 | 247 | 258 | 268 | 278 | 280 | 200 | 309 | 320 | 330
18 213 | 222 | 292 | 242 | 251 | 261 | 271 | 280 | 290 | 300 | 310
17 200 | 200 | 218 | 227 | 237 | 246 | 255 | 264 | 273 | 282 | 201
18 180 | 108 | 206 | 215 | 223 | 232 | 241 | 240 | 258 | 267 | 275
19 170 | 187 | 195 | 203 | 212 | 220 | 228 | 236 | 244 | 253 | 261
20 178 | 186 | 193 | 201 | 209 | 217 232 | 240 | 248
21 162 | 169 | 177 | 184 | 191 | 199 214 | 221 | 228 | 230
22 155 | 162 | 169 | 176 | 1 100 | 107 | 204 | 211 | 218 | 225
23 148 | 155 | 161 | 168 | 175 | 182 | 188 | 105 | 202 | 200 | 215
24 142 | 148 | 155 | 161 | 168 | 174 | 180 | 187 | 193 | 200 | 206
256 136 | 142 | 148 | 155 | 161 | 167 | 173 | 170 | 186 | 192 | 1
26 131 | 137 | 143 | 149 | 155 | 161 | 167 | 173 | 179 | 185 | 101
v 126 | 132 | 137 | 143 | 149 | 155 | 160 | 166 | 172 | 178 | 183
28 122 | 127 | 133 | 138 | 144 | 148 | 155 | 160 | 166 | 171 | 177
29 117 | 123 | 128 | 133 | 130 | 144 | 149 | 155 | 160 | 185 | 171
30 113 | 119 | 124 | 120 | 134 | 130 | 144 | 1 155 | 160 | 165
31 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 155 | 160
382 106 | 111 | 116 | 121 | 126 | 130 | 135 | 140 | 145 | 150 | 155
33 103 | 108 | 112 | 117 | 122 | 127 | 181 | 136 | 141 | 145 | 150
34 100 | 105 | 100 | 114 | 118 | 123 | 127 | 132 | 137 | 141 | 146
a6 97 | 102 [ 106 | 110 | 115 | 119 | 124 | 128 | 133 | 137 | 142
36 95 108 | 107 | 112 | 116 | 120 | 125 | 120 | 133 | 138
37 92 [ 06| 100 | 104 | 100 | 113 | 117 | 121 | 125 | 130 | 134
38 00| o4 | 08| 102 | 106 | 110 | 114 | 118 | 122 | 126 | 130
39 87| 91| 95| 09| 103 | 107 | 111 | 115 | 119 | 123 | 127
Weight per
Foot 1o Porads.| 105.5 mz‘ m.{)’ 215.3‘ m.n‘ 220.4) 236.2! 243.1 249.3‘ 256.7) 203.4
Section | !
Mo, sm.&] 3553‘ sn.si m.ﬂl 402.1) 4175 433.0| us.s’ mzl 470.8| 495.4
Coefficient of
v [ 0.000000223 | 0.000000103 0.000000170 | 0,000000154




CAMBRIA STEEL. 285

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch,
with $}” rivet holes in both flanges deducted, and include weight of girder.

e8]

2-Plates 2-20" I-Beams
16" Wide. 65 Ibe. per foot.
fe-1184 %]

Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34" Use Two Plates,

3|8 | 1 [1d|ag|as13[18] 18

275 | 286 | 207 | 308 | 320 | 331 | 343 | 854 | a65 | 877 | 388
257 | 268 | 270 | 280 | 300 | 310 | 321 | 332 | 343 | 350 | 304
262 282 302

=
i
ks
&

ek b ok k-

COCOCOCs WA WO,
DCHIHo gmm-o Lo-IH; ﬁﬁolﬂl—lg Lu-IR;

cococacacs

Weight per
Foot int Pounds. 215.5' 222.2‘ 220.0| 235.8| 242.6| 240.4 255.?.’ 263.1 2&9.8[ 276.7) 283.4

Modulus.

Bection m.s| 428.7| 445.7) 462.7| 470.7 406.7 613.8; 531.2 548.1[ 565.3| 5S2.5

Coofficient of
Deflecti 0.000000168 0.000000147 ‘ 0.000000131 ’o.numoom




286 CAMBRIA STEEL.
SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
Safe loads below are figured for fibre stress of 15000 pounds per square inch,
with {}" rivet holes in both flanges deducted, and include weight of girder.
e Tig
2-Plates 2-20" I-Beams
16" Wide. 80 Ibe. per foot.
b 113" >
Distance Center| Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34" Use Two Plates.
Bearings in
Feet, 03| % |41 (14 28 (15|11 13
16 300 | 320 | 331 | 343 | 354 | 365 | 376 | 387 | 399 | 410 | 421
16 200 | 300 | 311 | 321 | 332 | 342 | 353 | 363 | 874 | 384 | 395
17 273 | 283 | 202 | 302 | 312 | 322 | 332 | 342 | 352 | 362 | 872
18 258 | 267 | 276 | 285 | 295 | 304 | 313 | 323 | 332 | 342 | 351
19 244 | 253 | 262 | 270 | 279 | 288 | 297 | 306 | 315 | 324 | 332
20 232 | 240 | 240 | 257 | 265 | 274 | 282 | 201 | 200 | 307 | 318
21 221 | 220 | 237 | 245 | 253 | 261 | 260 | 277 | 285 | 203 | 301
22 211 | 218 | 226 | 234 | 241 | 240 | 256 | 264 | 272 | 279 | 287
23 202 | 200 | 216 | 223 | 231 | 238 | 245 | 253 | 260 | 267 | 275
24 193 | 200 | 207 | 214 | 221 | 228 | 235 | 243 | 240 | 266 | 263
25 186 | 192 | 100 | 206 | 212 | 219 | 226 | 232 | 239 | 246 | 253
26 178 | 185 | 191 | 188 | 204 | 211 | 217 | 224 | 230 | 236 | 243
27 172 | 178 | 184 | 100 | 106 | 208 | 200 | 215 | 221 | 228 | 234
28 166 | 172 | 178 | 184 | 189 | 105 | 201 | 208 | 214 | 220 | 226
29 160 | 166 | 171 | 177 | 183 | 180 | 195 | 200 | 206 | 212 | 218
30 155 | 160 | 166 | 171 | 177 | 182 | 188 | 104 | 199 | 205 | 211
31 150 | 155 | 160 | 166 | 171 | 177 | 182 | 187 | 193 | 198 | 204
32 145 | 150 | 155 | 161 | 166 | 171 | 176 | 182 | 187 | 192 | 197
33 141 | 146 | 151 | 1566 | 161 | 166 | 171 | 176 | 181 | 186 | 191
34 136 | 141 | 146 | 151 | 156 | 161 | 166 | 171 | 176 | 181 | 186
356 133 | 137 | 142 | 147 | 152 | 156 | 161 | 166 | 171 | 176 | 180
36 120 | 133 | 138 | 143 | 147 | 152 | 157 | 161 | 166 | 171 | 175
37 125 | 130 | 134 | 139 | 143 | 148 | 152 | 157 | 162 | 168 | 171
38 122 | 128 | 131 | 135 | 140 | 144 | 148 | 153 | 157 | 162 | 166
39 119 | 123 | 127 | 132 | 136 | 140 | 145 | 140 | 158 | 158 | 162
: i 1 E ._|..
Weight
Fonoimut per, | 2455 262.2f 250.| ms‘ 2?3.6‘ m.4‘ m.z‘ m.l[ 2008 3007 3134
Seetion I
Modulus. i 663.3‘ 480.4| 407.1 513.8‘ 580.'5‘ ﬂ?.S[ 564.1 581.2‘ W?.SI 614.7) 6317
Coefficient of
Daflastion. ‘ 0.000000149 ' 0.000000133 ‘ 0.000000119 ‘ 0.000000110

SRl v SR 0 o p i s es sl seneREELE T |



CAMBRIA STEEIL. 287

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000 pounds per square inch,
with {}” rivet holes in both flanges deducted, and include weight of girder.

",

< 93401
0 r% ;
2-Plates 2-24” I-Beams
18” Wide. 80 Ibs. per foot.
. o B
T3>
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 3{” Use Two Plates.
earings in
Feet. (38 F |31 |14 08 |15]12 15|18
15 306 | 411 | 427 | 442 | 458 | 473 | 480 | 505 | 520 | 536 | 551
16 371 | 336 | 400 | 415 | 429 | 444 | 458 | 473 | 488 | 502 | 517
17 349 | 363 | 377 | 390 | 404 | 418 | 431 | 445 | 450 | 473 | 487
18 330 | 343 | 356 | 360 | 381 | 394 | 407 | 421 | 433 | 446 | 460
19 312 | 325 | 337 | 349 | 361 | 374 | 386 | 308 | 411 | 423 | 435
20 207 | 308 | 320 | 332 | 343 | 355 | 367 | 379 | 390 | 402 | 414
21 283 | 294 | 305 | 316 | 327 | 338 | 349 | 361 | 372 | 383 | 394
22 270 | 280 | 291 | 302 | 312 | 323 | 333 | 344 | 355 | 365 | 376
23 258 | 268 | 278 | 288 | 299 319 | 329 | 339 | 249 | 360
24 247 | 257 | 267 | 276 | 236 | 296 315 | 325 | 335 | 345
25 237 | 247 | 256 | 265 | 275 | 284 | 293 | 303 | 312 | 321 | 331
26 298 | 237 | 246 | 255 | 264 | 273 | 282 | 291 | 300 | 309 | 318
27 220 | 228 | 237 | 248 | 954 | 263 | 272 | 280 | 289 | 2908 | 306
28 212 | 220 | 220 | 237 | 245 | 254 | 262 | 270 | 279 | 287 | 295
29 205 | 213 | 221 | 220 | 237 | 245 | 253 | 261 | 269 | 277 | 285
30 198 | 206 | 213 | 221 | 220 | 237 | 244 | 252 | 260 | 268 | 276
81 192 | 109 | 206 | 214 | 222 | 220 | 237 | 244 | 252 | 259 | 267
32 186 | 193 | 200 | 207 | 215 | 222 | 229 | 237 | 244 | 251 | 258
33 180 | 187 | 194 | 201 215 | 222 | 220 | 236 | 244 | 251
84 175 | 181 | 188 | 195 | 202 | 200 | 216 | 223 | 229 | 236 | 243
35 170 | 176 | 183 | 190 | 196 | 203 | 210 | 216 | 223 | 230 | 236
36 165 | 171 | 178 | 184 | 191 | 197 | 204 | 210 | 217 | 223 | 230
87 160 | 167 | 173 | 179 | 186 | 192 | 198 211 | 217 | 224
38 156 | 162 | 168 | 175 | 181 | 187 | 193 | 199 | 205 | 211 | 218
39 152 | 158 | 164 | 170 | 176 | 182 | 188 | 194 | 200 | 206 | 212
| Weight per | 9557 263.3| 271.0| 278.6| 286.2| 203.9| 301.5 300.2| 316.8| 324.5| 332.1
- Foot in Pounds.
Section | 503 7| 616.9| 640.1| 663.4| 686.7 710.0] 733.3| 757.1| 780.2| 803.6| 827.1
| Modulus.
Coeflicient of | 9,0000000083 0.0000000870 | 0.0000000778  |0.0000000713
Deflection.




288 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15000 pounds per square inch,

with H" rivet holes in both flanges deducted, and include weight of girder.

r B4
2 Plates 2-24" I-Beams
18" Wide. 105 Ibs. per foot.
1254
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34", Use Two Plates.
n
0 R 8 (4D (1) 1E 14 1% 14 13
16 406 | 481 | 496 | 511 | 520 | 541 | 557 | 572 | 587 | 602 | 618
16 437 | 451 | 465 | 470 | 4903 | 507 | 522 | 536 | 550 | 565 | 579
17 411 | 424 | 437 | 451 | 4064 | 478 | 491 | 505 | 518 | 532 | 5645
18 388 | 401 | 413 | 426 | 438 | 451 | 464 | 477 | 480 | 502 | 515
19 368 | 379 | 301 | 403 | 415 | 427 | 439 | 451 | 463 | 476 | 488
20 3490 | 361 | 372 | 383 | 895 | 406 | 417 | 429 | 440 | 452 | 463
21 333 | 343 | 354 | 365 | 376 | 387 | 398 | 408 | 419 | 430 | 441
22 317 | 828 | 338 | 348 | 350 | 360 | 37D | 390 | 400 | 411 | 421
23 314 | 323 352 | 353 373 | 383 | 3 403
201 310 | 319 | 320 | 338 | 348 | 8357 | 367 | 376 | 386
26 279 207 | 307 | 316 | 325 | 334 | 343 | 352 | 361 | 371
26 269 | 27T | 286 | 205 | 303 | 312 | 321 347 | 356
27 259 | 267 | 275 | 284 | 202 | 301 | 309 | 318 | 326 343
28 249 265 | 274 | 282 | 200 | 208 | 306 | 314 331
29 241 | 249 | 256 272 | 280 | 288 | 296 812 | 319
30 233 | 240 | 248 271 | 278 203 | 301 | 309
31 225 2 | 240 | 247 | 254 | 262 | 269 | 277 | 284 | 201 | 299
32 218 | 225 | 232 | 2390 | 246 | 254 | 261 | 268 | 2756 289
33 211 | 218 | 225 | 232 | 230 | 246 | 253 | 260 | 267 | 274 | 281
205 | 212 | 219 | 225 | 232 | 230 | 245 | 252 | 250 72
386 109 | 206 | 212 | 219 | 225 | 232 | 238 | 245 | 251 | 258 | 265
36 194 | 200 | 206 | 213 | 219 | 225 | 232 245 | 251 | 257
37 189 | 195 | 201 | 207 | 213 | 210 | 226 | 232 | 238 | 244 | 250
38 184 | 190 | 196 | 202 | 208 | 214 | 220 | 226 | 237 | 238 | 244
39 179 | 185 | 191 | 196 | 202 | 208 | 214 | 220 | 226 | 232 | 237
Weight per | 305.0{ 3153 3200 328.6] 33&2! 343.0| 351.5( 350.2) 366.8| 374.5| 382.1
Foot in Bamnds | |
__s“]h"l“ [5986 T21.3| T44.0 7%3!7395 31&4!5353!838.2 881.1| 004.1| 927.1
M 1 ! . s | ! [ s ! . . .
Cadﬁmmt T3 T I
= | 87 ‘ 84 | 81 78 ‘ 76 ‘ 73 7 | 69 66 64 63
0.000000001 |
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280 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for a
fibre stress of 15 000 pounds per square inch on the net section. The net section

is obtained by deducting holes figured at 7§ of an inch in diameter (for 24" rivets)
from both es,

=p— b |
Web Plate Flange Angles Web Plate Flange Angles
807 X 34" 6" X 314" 33" X 3" 8" X 314"
= el |25
Distance Thickness of Flange Thickness of Flange
Center to Angles in Inches. Angles in Inches.
%ﬂ:lqr of e ! B
BRRCIOES
vt | 8| b |8 | 2| # [ 4|8 |2
30 74 a1 108 83 103 122
31 71 88 105 81 100 118
32 69 86 101 116 78 o7 114 131
33 67 83 98 113 76 04 111 127
34 65 81 95 109 T4 o1 107 123,
36 63 78 93 106 72 88 104 119
36 61 76 00 103 70 86 101 116
37 0 T4 88 101 68 84 9 113
38 58 72 85 98 66 81 06 110
39 57 70 83 95 04 ki) 04 107
40 55 60 81 93 63 7 o1 104
41 54 07 79 a1 61 75 89 102
42 53 65 i 89 60 74 87
43 &l 64 75 5i 58 72 85 97
44 50 62 T4 85 57 70 83 95
45 49 61 72 83 56 81 a3
46 48 60 71 81 54 67 70 01
47 47 58 L 79 53 66 78 80
48 46 57 68 7 52 i3] 76 87
49 45 56 66 76 51 63 75 85
50 44 55 65 74 50 62 73 84
b1 43 M i 73 49 61 72 82
b2 43 53 62 72 70 80
b3 42 52 il 70 47 58 69 70
b4 41 51 60 69 46 57 68 ks
b5 40 50 59 63 46 56 66 76
56 39 49 58 66 45 55 65 75
b7 30 48 57 5 44 54 64 73
58 38 47 56 64 43 53 63 72
b9 37 46 b5 63 42 52 62 X
Weightper| e
Foot in 87.0 101.4 115.8 120.8 90.8 105.2 119.6 133.6
Pounds,




CAMBRIA STEEL. 201

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDE%% IN g‘HOUSANDS OF

The safe loads below include the weight of the girder and are calculated for
a fibre stress of 15000 pounds per square inch on the net section. The net
section is obtained by deducting holes figured at one inch in diameter (for 74"

rivets) from both flanges,
- <

Web Plate 36" X 3¢*

Web Plate 36" X 34"

Flange Angles 67 > 4" X 34"
Flange Angles 67 X 47 MR %
lange te 14"
e
Distance Centm'! Thickness of Flange Thickness of Flange Plate
to Center of Angles in Inches. in Inches.
Bm}l:ms!m -
t. & T
it S L P :%]E §_|i__%_%'_§11
| | |
30 o5 | n7 | 138 | 188 | 177 | 101 | 200 | 226 | 248 [ 260 | 277
31 | 92 | 113 | 133 | 152 | 171 | 185 | 202 | 218 | 285 252 | 268
32 80 | 100 | 120 | 148 | 166 | 179 | 196 | 212 | 227 | 260
33 | 86 | 106 | 125 | 143 | 161 174 | 180 | 205 | 221 236 | 252
24 84 | 103 ‘ 121 | 139 ' 156 | 160 | 184 | 199 | 214 | 220 | 244
35 8t | 100 | 118 | 135 | 151 | 184 | 170 | 108 | 208 | 223 | 237
36 | 70 97 | 115 | 131 | 147 | 159 | 174 | 188 | 202 | 217 231
87 || 04| 12| 123‘ 143 | 155 | 160 | 183 | 107 | 211 | 2%
38 75 | 92| 100 | 124 | 140 | 151 | 165 | 178 | 192 | 205 | 219
a9 73 90 | 106 | 121 | 136 | 147 | 160 | 174 | 187 | 200 | 213
40 71 87 | 103 | 118 [ 132 | 143 | 156 | 160 | 182 | 1956 | 208
41 60 | 85 101 | 115 | 120 | 140 | 158 | 165 | 178 | 190 | 203
42 08 ' 83 | 98 | 113 | 126 | 137 | 140 | 161 | 173 | 186 | 168
43 66 | 81| 96| 110 | 123 | 133 | 146 | 157 | 169 | 181 | 193
44 65 | 79| 94| 107 | 120 | 130 | 142| 154 | 165 | 177 | 180
|
45 63 | 78| 92| ws! 118 | 127 | 130 | 150 | 162 | 173 | 185
48 62 | 76| 90| 103 | 115 | 125 | 136 | 147 | 158 | 169 | 181
47 61 | 74| 88| 101 | 113 | 122 | 133 | 144 | 155 | 166 | 177
48 50 | 73| 86| 98| 110 | 120 | 130 | 141 | 152 | 162 | 178
49 58 | 71| 84 uu| 108 | 117 | 128 | 138 | 149 | 158 | 170
50 57 | 70| 83| 05| 106 | 115 | 125 | 135 | 146 | 156 | 166
61 56 | 69| 81| 903 104 | 112 | 123 | 133 | 143 | 153 | 163
52 55 | 67| 70| o1 | 102 | 110 | 120 | 130 | 140 | 150 | 160
53 54 | 00| 78| 80 | 100 | 108 | 118 | 128 | 137 | 147 | 187
54 53 | 65 | 76| 88| 98| 106 | 116 | 125 | 135 | 144 | 154
55 52 | 64| 75| 88| 96| 104 | 114 | 123 l 182 | 142 | 151
58 51 | 62| 74| 84 102 | 112 | 121 | 130 | 130 | 148
b7 50 | 61| 72| 83| 03] 101 | 110 | 119 | 128 | 137 | 146
58 40 | 60| 71| 82| o1 | 99 | 108 | 117 | 125 | 134 | 143
59 48 | 50| 70| 80| 90| 07| 106 | 15 123 | 132 | 141
T R e e B B F o
Foobin | 9.0 | 113.0] 1288 1432 1670f 1845 lmu| 208.6/ m,sll 232.4] 244.3
Pounds. | ] | | | I




202 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for
a fibre stress of 15,000 pounds per square inch on the net section. The net

section is obtained by deducting holes figured at 4 of an inch in diameter
(for 3;" rivets) from both flanges,

Web Plate 36" X 34"
T e o Flange Angles 6° 3 67 X 34"
Flange Angles 6" X 6”
Flange Plates 14*
Distance Thickness of Flange Thickness of Flange
to Center of in Inches. Plate in Inches.
o |
‘ee
;| T | P o o A s I : 1
80 108 | 134 | 150 | 183 | 238 | 255 |
31 104 130 154 177 230 247 264
32 101 | 125 | 140 | 171 | 223 | 2390 | 256
33 98 122 144 166 216 2 U8 204
84 95 118 140 161 210 225 241 256
36 92 115 136 157 204 219 234 249 264
36 90 112 132 152 198 213 27 242 257
37 87 109 129 148 193 207 221 235 250
38 85 | 106 | 125 | 144 | 188 | 201 | 215 | 220 | 243
39 8 103 122 141 183 196 210 23 7
40 81 100 119 137 178 19 206 218 21
41 79 98 116 134 174 187 200 213
42 7 06 113 131 170 182 185 207
43 75 93 111 128 166 178 100 215
44 74 i1 108 125 162 174 186 198 210
45 72 106 122 158 170 182 104 205
46 70 87 | 104 119 155 166 | 178 | 180
47 60 85 10 117 152 163 174 197
48 67 84 00 114 149 160 171 182 193
49 66 97 112 146 156 167 178 189
50 65 80 9% 110 143 153 164 174 185
b1 63 70 93 108 1 150 160 171 181
b2 62 i1 92 106 137 147 157 168 178
b3 fil 76 80 | 104 135 144 | 1564 164 | 174
b4 60 74 88 102 132 142 152 161 171
b6 59 (e 87 100 130 130 149 158 168
B6 58 72 85 08 127 137 140 156 165
b7 57 70 84 06 125 134 144 153 162
b8 56 ] 82 9% 123 132 141 150 150
59 56 68 81 93 | 121 | 130 | 130 | 148 | 157
Wle?ig:tt‘pu 107.5 | 1263 | 144.7 | 162.7 | 214.1 | 226 | 237 249.8 | 261.7
in . A 5 5 2 9 1.
Pounds.

Note.—When Flange plates are thicker than 3{", use two plates.




CAMBRIA STEEL. 203

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDE%% IN g‘HO'D’BAHDS OF

The safe loads below include the weight of the girder and are calculated
for a fibre stress of 15000 pounds per square inch on the net section. The
net section is obtained by dednctlng holes figured at one inch in diameter
(for I4" rivets) from both flanges.

= <3 =
F Web Plate 427 X 3¢"
Web Plate 427 X 34" )
Flange Angles 67 X 4" 7 Pt 14 "
nnge
Distance Center] Thickness of Flange Thickness of Flange Plate
to Center of Angles in Inches. in Inches.
lkarl.nsﬂF in
< | #l#|sl2lsfela|¢el2|¢]2
3856 100 | 122 | 143 | 164 | 183 | 108 | 215 | 232 | 240 | 267 | 284
a6 97 | 119 | 139 | 159 | 178 | 102 | 209 | 226 | 242 | 250 | 276
a7 05 | 116 | 136 | 155 | 173 | 187 | 203 | 220 | 236 | 252 | 269
a8 02 | 113 | 132 | 151 | 169 | 182 | 108 | 214 | 230 | 246 | 261
389 110 | 120 | 147 | 165 | 178 | 103 | 208 | 224 | 239 | 255
40 87| 107 | 125 | 143 | 160 | 173 | 188 | 203 | 218 | 233 | 248
41 86 | 104 | 122 | 140 | 157 | 169 | 184 | 198 | 213 | 228 | 242
42 83| 102 | 119 | 137 | 153 | 165 | 179 | 193 | 208 | 222 | 237
43 81| 00| 117 ) 133 | 149 | 161 | 175 | 189 | 203 | 217 | 231
B 79| 97 | 114 | 130 | 146 | 157 | 171 | 185 | 198 | 212 | 226
45 78 | 05 | 111 | 127 | 143 | 154 | 167 | 181 | 164 | 207 | 221
48 76 | 93| 109 | 125 | 140 | 151 | 164 | 177 | 190 | 208 | 216
47 74| 01 | 107 | 122 | 137 | 147 | 160 | 173 | 186 | 199.] 211
48 73 | 89 | 105 | 120 | 134 | 144 | 157 | 160 | 182 | 194 | 207
49 70 | 87| 102 | 117 | 131 | 141 | 154 | 166 | 178 | 101 | 203
B0 70| 86| 100 | 115 | 128 | 139 | 151 | 163 | 175 | 187 | 190
b1 60 | 84 112 | 126 | 136 | 148 | 150 | 171 | 183 | 195
b2 67 | 82| 96 | 110 | 123 | 133 | 145 | 1566 | 168 | 180 | 101
b3 66 | 81| 95| 108 | 121 | 131 | 142 | 158 | 165 | 176 | 187
54 65| 70| 93 | 106 | 119 | 128 | 139 | 150 | 162 | 173 | 184
55 64| 78| 91 | 104 | 117 | 126 | 137 | 148 | 159 | 170 | 181
b6 62| 76| 90 | 102 | 115 | 124 | 134 | 145 | 156 | 167 | 177
57 61| 75| 88| 101 | 113 | 121 | 132 | 143 | 153 | 1064 | 174
58 60 | 74| 86| 9 | 111 | 119 | 130 | 140 | 150 | 161 | 171
69 59| 73| 8 | 07| 108 | 117 | 128 | 138 | 148 | 158 | 168
60 58 | 71| 84| 06| 107 | 115 | 125 | 135 | 145 | 156 | 166
61 57| 70| 82 | 04| 105 | 114 | 123 | 133 | 143 | 153 | 163
62 56 | 89 | 81| 92| 108 | 112 | 121 | 131 | 141 | 151 | 180
63 55| 68| 80| 01 | 102 | 110 | 119 | 129 | 138 | 148 | 158
64 55| 67| 78| 00| 100 108 | 118 | 127 | 136 | 146 | 155
" Weight_per [ |
Foot in 105.7) 121.3] 136.5 1.10.9_E 165.8] 192.5| 204.4| 216.,3| 228.2) 240.1] 252.0




204 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for
a fibre stress of 15 000 pounds per square inch on the net section. The net

section is obtained by deducting holes figured at one inch in diameter (for 74”
rivets) from both flanges.

Web Plate 427 X 3¢"
Web Plate 42" X 34" Angles 07 8% X 3¢
Flange Angles *
Flange Angles 6% X 6" X
Flange Plates 14"
Distance Center ;lange m“,g. Thickness of Flange Plate
to Center of in Inches. in Inches.
Feet. o
S [ AN R I TR TR e S A
35 139 | 164 | 189 | 240 | 257 | 275 | 202 | 300
36 135 | 160 | 184 | 234 | 250 | 267 | 284 | 301
37 131 | 155 | 179 | 227 | 244 | 260 | 276 | 203
38 128 | 151 | 174 | 221 | 287 | 258 | 260 | 285
39 125 | 148 | 1 216 | 231 | 247 | 260 | 278 | 300
40 122 | 144 | 165 | 210 | 225 | 240 | 256 | 271 | 301
41 119 | 140 | 161 | 205 | 220 | 235 | 240 | 264 | 204
42 116 | 137 | 157 | 200 | 215 | 220 | 243 | 258 | 287
43 113 | 134 | 154 | 105 | 210 | 224 | 238 | 252 | 280
<3 111 | 131 101 | 205 | 219 | 232 | 246 | 274
45 108 | 128 | 147 | 187 | 200 | 214 | Doy | 241 | 268
46 106 | 125 | 144 | 183 | 196 | 200 | 222 | 235 | 282
4% 108 | 122 | 141 | 179 | 192 | 205 | 217 | 230 | 256
48 101 | 120 | 138 | 175 | 188 | 200 | 2138 | 226 | 251
49 90 | 117 | 135 | 172 | 184 | 196 | 200 | 221 | 246
50 o7 | 115 | 132 | 168 | 180 | 192 | 204 | 217 | 241
51 05 | 113 | 130 | 165 | 177 | 180 | 200 | 212 | 236
b2 4 | 111 | 127 | 162 | 173 | 185 | 197 | 208 | 232
gg 92 | 100 | 125 | 150 | 170 | 181 | 103 | 204 | 227
90 | 107 | 122 | 156 | 167 | 178 | 180 | 201 | 223
55 88 | 105 | 120 | 153 | 164 75 | 186 | 107 | 219
56 87 | 103 | 118 | 150 | 161 172 | 183 | 103 | 215
57 85 | 101 | 116 | 147 | 158 | 160 | 170 | 100 | 211
b8 84 00 | 114 | 145 | 155 | 166 | 176 | 187 | 208
59 82 08 | 112 | 142 | 153 | 163 | 173 | 184 | 204
60 81 06 | 110 | 140 | 150 | 160 | 170 | 180 | 201
61 80 o | 108 | 138 | 148 | 158 | 168 | 178 | 197
62 78 93 | 107 | 136 | 145 | 155 | 185 | 175 | 194
63 77 91 | 105 | 183 | 143 | 153 | 182 | 172 | 191
64 76 90 | 108 | 181 | 141 | 150 | 160 | 160 | 18%
Weight per
1?3 in 134.9 | 153.3 | 1713 | 224.7 | 236.6 | 2485 | 260.4 | 272.3 | 206.1
Pounds,

Note.—When Flange plates are thicker than 3", use two plates.

P —




CAMBRIA STEEL. 2856

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDE!I!% IN gHOUSANDS OF

The safe loads below include the weight of the girder and are calculated
for a fibre stress of 15000 pounds per square inch on the net section. The
net section is obtained by deducting holes figured at one inch in diameter
(for 14" rivets) from both flanges.

Web Plate 48" X 3"
Web Plate 48" X 3¢"
s Flange Angles 67 X 4* X 14"
ngies
'JJ Flange Plates 14"
Distance Center] Thickness of Flange Thickness of Flange Plate
to Center of |  Angles in Inches. in Inches.
m | = i e —
= BN IE R AE IR AFI R AR S
35 120 | 146 | 170 | 104 | 217 | 233 | 253 | 273 | 208 | 312 | 332
368 117 | 142 | 165 | 180 | 211 | 227 | 246 | 265 | 284 | 303 | 322
37 113 | 138 | 161 | 183 | 205 [ 220 | 239 | 258 | 276 | 205 | 314
38 110 | 134 | 157 | 170 | 199 | 215 | 283 | 251 | 260 | 287 | 305
39 108 | 131 | 153 | 174 | 194 | 200 | 227 | 245 f 262 ‘ 280 | 208
|
105 | 127 | 149 | 170 | 180 | 204 | 221 | 238 | 256 | 273 | 200
41 102 | 124 | 145 | 166 | 185 | 199 | 216 | 233 | 2490 | 266
42 100 | 121 | 142 | 162 | 180 | 104 | 211 | 237 | 243 | 260 | 276
119 | 130 | 158 | 176 | 100 | 203 | 252 254 | 270
44 95 | 116 | 135 | 154 | 172 | 185 | 201 | 217 | 232 | 248 | 264
|
45 93 | 113 | 132 | 151 | 168 | 181 | 197 | 213 | 227 | 243 | 258
46 91 | 111 | 130 | 148 | 165 | 177 | 192 | 207 | 222 | 237 | 252
47 89 | 108 | 127 | 144 | 161 | 174 | 188 | 203 | 218 | 232 | 247
48 §7 | 106 | 124 | 141 | 158 | 170 | 184 | 199 | 213 | 227 | 242
49 86 | 104 | 122 | 138 | 156 | 166 | 181 | 195 | 200 | 223 | 237
50 84 l 102 | 110 | 136 | 152 | 183 | 177 | 191 | 205 | 218 | 232
51 82 | 100 | 117 | 133 | 140 | 160 | 174 | 187 | 201 | 214 | 228
52 81| 08 | 115 | 131 | 146 | 157 | 170 | 183 | 197 | 210 | 223
53 70| 96 | 112 | 128 | 143 | 154 | 167 | 180 | 103 | 208 | 219
54 78 | o4 | 110 | 126 | 140 | 151 | 164 | 177 | 180 | 202 | 215
55 76 | 03 [ 108 | 123 | 138 | 148 | 161 | 178 | 186 | 195 | 211
56 75 | o1 | 106 | 121 | 135 | 146 | 158 | 170 | 182 | 195 | 207
57 74 [ 89 | 104 | 119 | 133 | 148 | 185 | 167 | 170 | 192 | 204
58 72| 88| 108 | 117 | 131 | 141 | 158 | 184 | 176 | 188 | 200
59 71 | 86| 101 | 115 | 128 | 138 | 150 | 162 | 173 | 185 | 197
60 70 Bs) 00 | 113 | 126 | 136 | 147 | 150 | 170 | 182 | 103
61 69 | 84 | 08 | 111 | 124 | 134 | 145 | 156 | 168 | 170 | 190
62 68 | 82| 96| 100 | 122 | 132 | 148 | 154 | 185 | 176 | 187
63 67 Bl 95 | 108 120 | 120 | 140 | 151 | 162 | 173 | 184
64 66 | 80| 95| 106 | 118 | 127 | 138 | 140 | 160 | 171 | 181
“Welghtper | T | - N T
Foot in Ius.s 123.0‘ m.l| 158.5| 172.9{ 200.1 m«:’ 223.9| 235.8| 247.7| 250.6




208 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDE%% IN gBOUBANDS OF

The safe loads below include the weight of the girder and are calculated for
a fibre stress of 15 000 pounds per square inch on the net section. The net
section is obtained by deducting holes figured at one inch in diameter (for 7§*
rivets) from both flanges.

e _—
1 f Web Plate 48" X 34"
Web Plate 48" X 3¢* 07 58" X5
Flange Angles 0" X 6" s g i
{ ] Flange Flates 14"
— - s e d ct. IR
: | _Thickness of
Distance Center Thickness of Flange Plate
to Center of mm_“ in Inches.
g8 10 —
il BN AL NN EERENE S
3856 166 | 105 | 224 303 | 322 | 342 | 362
36 161 | 100 | 218 | 275 313 852
87 157 | 185 | 212 | 267 | 286 | 805 | 324 | 342
38 153 | 180 270 | 297 | 315 | 333
39 149 | 175 | 201 | 254 | 272 | 280 | 307 | 325 | 361
40 145 | 171 | 106 | 247 282 | 200 | 317 | 352
41 141 | 167 | 101 | 241 | 258 | 275 | 282 | 309 | 343
42 138 | 163 | 187 | 236 | 252 | 260 | 285 | 302 | 335
43 135 | 150 | 182 | 230 | 246 | 263 | 270 | 205 | 327
44 132 | 155 | 178 | 225 | 241 | 256 | 272 | 288 | 320
45 120 | 152 | 174 235 | 251 | 266 2| 812
46 126 | 1490 | 170 | 215 | 230 | 245 | 260 | 275 | 306
47 123 | 145 | 167 | 211 | 225 | 240 | 255 | 270 | 299
48 121 142 | 163 221 | 235 | 240 | 264 | 298
49 118 | 140 | 160 | 202 | 216 | 230 | 244 | 250 | 287
50 116 | 137 | 157 | 198 | 212 | 226 | 240 | 253 | 281
b1 114 | 134 104 | 208 | 221 | 235 | 248 | 278
52 112 | 131 | 151 | 190 | 204 | 217 | 230 | 244 | 270
53 109 | 120 | 148 | 187 | 200 | 213 | 226 | 230 | 265
b4 107 | 127 | 145 | 183 | 106 | 200 | 222 | 235 | 260
55 105 | 124 | 142 | 180 | 193 218 | 230 | 256
56 104 | 122 | 140 | 177 | 189 | 201 | 214 | 226 | 251
57 102 | 120 | 137 | 174 | 186 | 108 | 210 | 222 | 247
58 100 | 118 | 135 | 171 | 183 | 195 | 206 | 218 | 242
59 98 | 116 | 183 | 188 | 179 | 191 | 208 | 215 | 238
60 o7 | 114 | 131 | 165 | 176 | 188 | 200 | 211
61 95 | 112 | 128 | 162 | 174 | 185 | 106 | 208 | 231
62 o4 | 110 | 126 | 160 | 171 | 182 | 193 | 204 | 227
63 92 | 100 | 124 | 157 | 188 | 179 | 190 | 201 | 223
64 o1 | 107 | 122 | 155 | 165 | 176 | 187 | 108 | 220
Weight per
Foot in 1425 | 1600 | 1780 | 232.3 | 244.2 | 256.2 | 268 | 279.9 | 303.7
Pounds,




CAMBRIA STEEL. 297

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated
for a fibre stress of 15000 pounds per square inch on the net section. The

net section is obtained by deducting holes figured at one inch in diameter
(for 78" rivets) from both flanges.

T T e
_ﬂ Web Plate 60” X 3¢”
Web Plate 60” X 34"
Flange Angles 6” X 47 X 34"
Flange Angles 6” X 4” n al
ange Pla
= o el
Distance Center, Thickness of Flange Thickness of Flange Plate
to Center of Angles in Inches. in Inches.
Bearings in —
Feet. B | 5 | 3 ‘HTEE e |2 | ooy
XA 8 | 2 ) + 8 s N3 k8 L& i 8
40 143 | 172 | 199 | 226 | 251 | 269 | 291 | 312 | 334 | 356 | 377
41 140 | 168 | 195 | 220 | 245 | 262 | 284 | 305 | 326 | 347 | 368
42 137 | 164 | 190 | 215 | 239 | 256 | 277 | 297 | 318 | 339 | 359
43 133 | 161 | 186 | 210 | 234 | 250 | 270 | 290 | 311 | 331 | 351
130 | 156 | 181 | 205 | 228 | 244 | 264 | 284 | 304 | 323 | 343
45 127 | 153 | 177 | 201 | 223 | 239 | 258 | 277 | 297 | 316 | 335
46 125 | 149 | 173 | 196 | 218 | 234 | 253 | 271 | 290 | 309 | 328
47 122 | 146 | 170 | 192 | 214 | 229 | 247 | 266 | 284 | 303 | 321
48 120 | 143 | 166 | 188 | 209 | 224 | 242 | 260 | 278 | 296 | 314
49 117 | 140 | 163 | 184 | 205 | 220 | 237 | 255 | 273 | 290 | 308
50 115 | 138 | 160 | 181 | 201 | 215 | 233 | 250 | 267 | 285 | 302
51 112 | 135 | 156 | 177 | 197 | 211 | 228 | 245 | 262 | 279 | 296
b2 110 | 132 | 153 | 174 | 193 | 207 | 224 | 240 | 257 | 274 | 290
53 108 | 130 | 150 | 171 | 190 | 203 | 219 | 236 | 252 | 268 | 285
106 | 127 | 148 | 167 | 186 | 200 | 215 | 231 | 247 | 263 | 280
55 104 | 125 | 145 | 164 | 183 | 196 | 211 | 227 | 243 | 259 | 274
56 102 | 123 | 142 | 161 | 179 | 192 | 208 | 223 | 238 | 254 | 270
57 101 | 121 | 140 | 159 | 176 | 189 | 204 | 219 | 234 | 250 | 265
58 99 | 119 | 138 | 156 | 173 | 185 | 200 | 215 | 230 | 245 | 260
59 97 | 117 | 135 | 153 | 170 |. 182 | 197 | 212 | 226 | 241 | 256
60 96 | 115 | 133 | 151 | 167 | 179 | 194 | 208 | 223 | 237 | 252
61 94 | 113 | 131 | 148 | 165 | 176 | 191 | 2056 | 219 | 233 | 247
62 92 | 111 | 129 | 146 | 162 | 173 | 187 | 201 | 215 | 229 | 243
63 91 | 109 | 127 | 143 | 159 | 171 | 185 | 198 | 212 | 226 | 240
90 | 107 | 125 | 141 | 157 | 168 | 182 | 195 | 209 | 222 | 236
65 88 | 106 | 123 | 139 | 155 | 165 | 179 | 191 | 205 | 220 | 232
66 87 | 104 | 121 | 137 | 152 | 163 | 176 | 189 | 202 | 216 | 229
67 86 | 103 | 119 | 135 | 150 | 160 | 173 | 186 | 199 | 213 | 225
68 84 | 101 | 117 | 133 | 148 | 158 | 171 | 184 | 196 | 210 | 222
69 83 | 100 | 116 | 131 | 146 | 156 | 168 | 181 | 194 | 207 | 219
70 82 98 ‘ 114 | 129 ‘ 143 | 154 | 166 | 178 | 191 | 204 | 216
| ! |
Weight per | ‘ ' |
Foot in 128.6| 144.2| 159.4| 173.8| 188.2| 215.4| 227.3| 239.2| 251.1 263.0] 274.9
Pounds. | \ | |
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SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIEDEIP;S IN él.'HOUSANDS OF

The safe loads below include the weight of the girder and are calculated
for a fibre stress of 15000 pounds per sq]uam inch on the net section. The
net section is obtained by deducting holes figured at one inch in diameter
(for 74" rwet.s) from both ﬂanges

Web Plate 607 X 3¢”
Web Plate 60” X 3¢” ke 7 5 e hgaeh
4
Flange Angles 6” X 6" o
\ Flange Plates 147

Distance Cnntu-. Thickness of Flange Thickness of Flange Plate
to Center of | Angles in Inches. in Inches.
in | — S TR T &
Feet
d| 2 e[ 2| #|a[a[#[#]2]0z
40 160 | 104 | 227 | 250 | 200 | 323 | 345 | 366 | 388 | 410 ' 453
41 157 | 100 | 222 | 253 | 283 | 318 | 336 | 357 | 479 | 400 | 442
42 153 | 185 | 217 | 247 | 276 | 308 | 328 | 340 | 370 | 300 | 431
43 140 | 181 | 212 | 241 | 270 | 301 | 321 | 341 | 361 | 381 | 421
44 146 | 177 | 207 | 236 | 264 | 204 | 314 | 333 | 353 | 372 | 412
45 143 | 173 | 202 | 230 | 258 | 287 | 307 | 326 | 345 | 364 | 403
46 140 | 169 | 108 | 225 | 252 | 281 | 300 | 319 | 338 | 356 | 304
47 137 | 165 | 194 | 221 | 247 | 275 | 204 | 312 | 330 | 340 | 385
48 134 | 162 | 190 | 216 | 242 | 269 | 287 | 305 | 323 | 341
48 131 | 159 | 186 | 212 | 237 | 264 | 282 | 200 | 317 | 334 | 370
50 128 | 156 | 182 | 207 | 232 | 250 | 276 | 203 | 311 | 328 | 362
b1 126 | 152 | 178 | 203 | 227 | 254 | 270 | 287 | 304 | 321 | 356
52 123 | 150 | 175 | 199 | 223 | 240 | 265 | 282 | 298 | 315 | 348
563 121 | 147 | 172 | 106 | 210 | 244 | 260 | 277 | 203 | 300 | 342
b4 119 | 144 | 168 | 192 | 215 | 240 | 255 | 271 | 287 | 308 | 335
b5 117 | 141 | 165 | 188 | 211 | 235 | 251 | 266 | 282 | 208 | 329
56 115 | 139 | 162 | 185 | 207 | 231 | 246 | 262 | 277 | 293 | 323
b7 113 | 136 | 160 | 182 | 203 | 227 | 242 | 257 | 272 | 287 | 318
68 111 | 134 | 157 | 179 223 253 | 268 312
b9 100 | 132 | 154 | 176 | 197 | 219 | 234 | 248 | 263 | 278 | 307
60 107 | 130 | 152 | 173 | 108 | 216 | 230 | 244 | 250 | 273 | 302
81 105 | 127 | 1 170 | 190 | 212 | 226 | 240 | 254 | 269 | 297
62 1 125 | 147 | 167 | 187 | 209 | 222 | 236 | 250 | 264
63 102 | 123 | 144 | 165 | 184 | 205 | 219 | 232 | 246 | 260 | 288
64 100 | 121 | 142 | 162 | 181 | 202 | 216 | 220 | 243 | 256 | 283
65 99 | 120 | 140 | 150 | 178 | 190 | 212 | 230 | 252 | 279
66 97 | 118 | 138 | 157 | 176 | 106 222 | 235 | 248 | 274
87 96 | 116 | 136 | 155 | 173 | 193 | 206 | 219 | 232 | 245 | 270
68 94 | 114 | 134 | 152 | 171 | 190 | 203 | 215 | 228 1| 267
69 93 | 113 | 132 | 150 | 168 | 187 | 200 | 212 | 225 | 237 | 263
70 92 | 111 | 130 | 148 | 166 | 185 | 197 | 209 | 222 | 234 | 259

Weghtper | [ ] ] JLa ] CRal) el
Foot in 139.0 157.8) 176.2] 194.2] 211.8] 247.7 259.6) 271.5| 283.4 295.3| 319.1
Pounds. [ |

| i | i | l




CAMBRIA STEEL. 200

GRILLAGE BEAMS FOR FOUNDATIONS.

In designing foundations for walls or columns carrying heavy loads resting upon
the soil, it is necessary to distribute the weight over a suitable area, and this is
readily accomplished, in a small depth, by using a grillage composed of steel beams
imbedded in concrete, thus obviating the ity of large y and
deep excavations, For heavy loads on soil of small bearing power three tiers of
beams may be necessary, while for lighter loads and soil of greater bearing power
two tiers of beams will ordinarily suffice,

The grillage beams which are to be surrounded by conerete should be spaced not
less than 8 apart in the clear between the flanges, so that the concrete may be thor-
oughly rammed between them, and gas-pipe, or standard cast-iron separators should
be used to maintain the beams in proper position.

Knowing the total weight to be carried and the allowalle intensity of loading
square foot of the supporting soil, the area of the footing required can be ily
found, which, taken into consideration with any other conditions limiting the form or
g_rnpmiumd the footing, will determine the external di jons of the found

he beams may be considered as subjected to a uniform load extending over a por-
tion of their upper surfaces, the center of which is at the center of ?ength of the
beams, and as Ecing uniformly supported from below throughout their length.

Under these ci es, the maxi bending moment will occur at the
center of the beam and, using the notation given for the upper tier in the sketch
below, this bending moment for one beam wif}1 be as follows ;

1
ion,

Bending in inch pound -—a{c—b}
in which ¢ and b are expressed in inches and W is the total weight in pounds on
one beam, obtained by dividing the total load by the number of composing

the tier in question.

This formula for the bending moment is the same as that for a beam of the length
(e — b) supported at the ends and uniformly loaded with the total weight W, so
that the proper sizes of beams, bending considered, may be obtained directly from
the tables of safe loads uniformly distributed for Cambria I-Beams, on pages 88 to 60
inclusive, or for cases in which the lengths are shorter than those given in these
tables, the sizes may be calculated from the coefficients of strength or the section
moduli given in the tables of properties of 1-Beams, pages 1684 to 167 inclusive, tak-
ing care, however, to use as the length, the distance (¢ — b), for the upper tier, and
the corresponding figures for the other tiers,

After determining the size of beam required based upon bending, as stated above,
an examination should also be made of the capacity of the beam web to resist buck-
ling. This may be done by considering the web as a column del::}ght equal to the
clear distance between the fillets and calculating the safe load therefor by the use of
the tables of strength for steel columns or struts, on pages 192 to 195, using the
proper safety factor.

Iﬁe beam web is found insufficient as a column when calculated in this
@ beam with a web of greater thickness should be tried until one is found that will
meet this requirement and the conditions for bending ; or it might be more ecanomi-
cal, in some cases, to use the beam with the thinner web and provide it with suffi-
cient separators, fitting between the beam Ranges, or stiffeners secured to the web to
assist it in resisting as a column,
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CAMBRIA

STEEL.

EXTRACTS FROM THE BUILDING LAWS OF VARIOU3 CITIES.

Live Loads for Floors in Different Classes of Buildin

the Weight of the Materials of Construction.

(Revised to 1913.)

Hartford

New York.......
I'hl.hdelphla

|Pittsburgh..... .
Portland, Oro, 2l

25 |

Dwell's, &
ments, Hel I|
Tenements

or Lodgings.

i
60

100(b)

50
40(d)
70
50(e)
40

70
70(u)

50
100(b)
50

Dffice Buﬂdl;\.gl
Fow. | Pom

150 75
150 Fi
100 100
70 70
50 50
100 30
60 60
125 75
100 100
150 K
75 75
150 75
VD g
150 75
70 70
150 75
100 100
100 60
150 5
70 70
150 70
125 60
60 L]
125 50
100(g) 100(g)
Tﬁs 7'.‘5('E
110{g) 110(g)
75 75
125 75

, Exclusive of
Pounds per Square Foot.

Schools Bmﬂm' ings for
Places :fr Pul
Instruction, | Assembly,
o ?’g( )
a
1;:( ) [:25
{'c 1%
100 100
% 100
60 100
{ 80(c) { 80(n)
60 100
{!00(0) { 80(s)
75 100
............ 125
75 90
............ 125
(5 100
evpgasesanfiees G5
75 00
5 110
125(e)
{ i 125
7% 1‘9@?
e s
80(e) [ 80(a)
250 | ‘o
(4
80 125
70 70
100 100
125(c) e
o | (o
lﬁ(c) l;g(n)
20(e) 80(a)
75 100
75 110
100 100

| {a) Where seats are fixed; (b) Public rooms exceeding 500 sq. ft. area;

(¢) Assembly rooms; (d) Occupied by less than 25

persons; (e) Sleeping

accommodations for 20 or more persons; {l’} First floor—Hotels, Tenements
Ql

and Lodging Houses; (z) Rooms and spaces

tenants; (h) Tenement Houses and Hotels.

r public use or common use of
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EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.

Live Loads for Floors in Different Classes of Buildings, Exclusive of
the Weight of the Materials of Construction.

1350q) ol |
1% 8) 40
o (1%

125 125 50(i)

(Revised to 1913.) ~__ Pounds per Square Foot.
Stables Ord. Stores, | Stores (Hoavy Roofs.
&r:lrlgn Garagas L'&:ltnru;nm- WMhmni’ Sops | 8 I ts;lu; Ka.
’ " ope
Houses. Light Starfgo. Faatories. <25‘:‘A ! >30°
M e 120 | 150 40() | 80() | 200 | 1
e 250(k) ; .
1000 oozt 125 o 00 | 2060 200 [ 2
.......... Wimareais 125 250 M) |eeivciiss|snsiies] B
40(3) 400 |...000e 4
25(j) o0 ) T BRGNS b5
25(3) 25() | 300 | 6
40() 200 7
8
9
10
11

g || TN 125 250 | 300
7| 125 oL R T
0 | 15 125 |, 200 40
................... m- | 150 25(i)
75 125 | 200 50(3) 30() | 300 |31

i) Per square foot of surface; (j) Per square foot, measured horizontally;
k) Heavy storage; (1) Where used for public assembly or special purpose
use same load as floors; (m) Flat; (n) Private; (o) Ground area less than
500 sq. ft.; (p) Small; (q) 1st floor; (r) Light storage and manufacturing;
(s) Heavy Merchandise storage; (t) Hotel corridors; (u) Dwellings; (v)
Sheds and outbuildings; (w) Building Laws in course of revision, 1913.
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.
(Revised to 1913.)

Pounds per Square Inch.

- Tension.
No. Dity.
Rolled Cast Wrought Cast
Steel. Steel, Iron. Iron.
T
2
8
4
5
6
7
8
9
10
11
12
18 |Louisville..............| 16000 16000 | 12000 [............
14 [Milwaokee(..........|.ceooeeenenn [ e e [t
15 |Minnespolis. o2 16 000 16 000 12000 3 000
16 l ewarl 16 000 16 000 12000 3000
17
18
19
20
21
22
23
24
25
26
27
28
20 ‘smm ............... oo | (o) | 300
gg Washington 16000 16000 | 12000 | 3000

mem. Mass.(e) ...

(a) Annealed; (b) Not annealed; (c) Mild Steel; (d) Medium Steel; (e)
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308

EXTRACTS FROM THE BUILDING LAWS OF

VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.

(Revised to 1913.)

Pounds per Square Inch.

Extreme Fibre Stress (Bending).

Steel, Wrought Iron, Cast Iron.
. No.
Rolled Riveted Rolled Riveted "
Rolled Pins, Beams Rolled | Pins, Beams CO!D]%I"I&SS Tension
Beams. Rivets | Net Flange | Beams. | Rivets | Net Flange | giq, Side,
and Bolts. | Section. and Bolts.| Section. 1

16 000 20000 14000 12000 | 15000 12 000 16000 | 3000 ; §
16 000 20 000 5000 ). o 18000 Juasiia e 16000 | 5000 2
16 000 Pyl T SRR 12000, | 18000 [, .. i:.coun 16000 | 3000 3
16000 1. suuiiacds 16 000 12000 .\ .00 12 000 13.000 - | s Shai s 4
16000 | 25000 |.......... 100D 1. 0. orocoliwnnsannin 10000 | 3000 b
16 000 24 000 16 000 12000 |........ 12 000 16000 | 3000 6
..................................................................... 7
...................................................................... 8
9

Determined by the best modern practice; (f) Building Laws being revised, 1913.
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.
Pounds per Square Inch.

Staal Wrought
il Ralled Cast | Wrought loa | Pinssnd | Irem g"
Sioo | ol | Iroa | (mehort | TTe | 804 Rives
blocks). | Bearing, | Bearing.
1 [Atlanta...... 16000 | 16000 (12000 | 16000 | 20000 | 15000
2 (Baltimore.. .| 16000 | 16000 [12000 | 16000 | 20000 | 15000
3 [Boston....... 16000 | 16000 (12000 | 16000 | 18000 | 15000
7 R R (SRR R R 15000 | 15000 | 15000
5 |Chiesgo....... 14000(s) | 14000(a) |10 000(a) | 10000(a) |{530600 |..........
6 |Cincinnati....| 16000 16000  |12000 16,000 BO000 = Loy
| Clavaind ()2 s 2 R e Tl s i v e s e [ I
ST ] DT (L gt B 3 G R MARCTR il I v 6
. | .
9 |Detroit..... ) ®  [s%sed]  ® ({00000 [--eeene
30 (Barthord®. .| .. ... vsovsonfnn i Ll sl b ntennd ST,
11 [Jersey City...| 16000 | 16000 '|i2000 | 16000 | 20000 | 15000
30 Lok ogreall] iu- 5o [ s oo s ks s ol P Ao [ o Sedsis
18 |Louisville....| 16000 | 16000 12000 ‘ 16000 | 20000 | 15000
14 |Milwaukeel). | ... ..oou]eansunifiiaiinasn Kot i [Hwansdus oo | s omtndihe
15 |Minneapolis_ .| 16000 | 16000 /12000 | 16000 | 18000 | 15000
16 |Newark, N.J.| 16000 | 16000 |1zouo 16000 | 20000 | 15000
17 |New Haven. .| 16000 [.......... 12000 ‘ 20000 | 15000
18 |New Orleans..| 16000 |.... 0. T R | 18000 | 15000
19 |New York.... {2%{‘ 16000 /12000 |'i6000 | 2000 | 15000
. 0 1 {
20 [Philsdelpbia... {1850 |.......... 2o | uemo  (IOGE (130008
21 [Pittsburgh().|....c.oovfiiaiinnann Lo il At e R o LA A
22 [Po , Ore.| 16000 18000 (12000 | 16000 20000 15 000
28 |Providencal) |+-, ... iveiireionrecsforsassons ISt R e st
24 |Rochester....| 16000 | 16000 12000 | 16000 |zoom 15000
25 (8t Louis()...|..........|.... Luee gt 1L | Gt d L e 1
26 (St Paul .....| 16000 | 6000 /12000 | 16000 | 20000 | 15000
27 |San Francisco | 16000 16 000 112000 i eiaate s 20000 - | s
28 [Seattle. 16000 | 16000 (12000 | 1000000) (39000 ...
10 000(g) 10 000(g) |{16.000(h)
29 [Syracuse. ... 10000 ({10006 [......... {90 i) RPPRISY
80 |Washington. .| 16000 [ 16000 (12000 | 16000 | 20000 | 15000
31 |Worcester(i) |[.......... e G | EEREE R ) e
(a) Based on gross section; (b) Based on values given by standard steel
manufacturer’s handbook; (c) Mild steel; (d) Medium steel; (e) Annealed;

(f) Field rivets; (g) Not annealed;

(h) Field rivets driven by hand;
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.
(Revised to 1913.) Pounds per Square Inch.

Shear.

g
O~ O 00 [

{ 8 750(c)
10 000(d)

10 000(a)

10 000
9000

(i) Brackets; (j) Based on best modern practice; (k) Power driven; () Build-
ing Laws being revised, 1913; (s) Shop rivets.
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. EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.

(Revised to 1913.) Pounds per Square Inch.
| Columns.
| Steel. i Cast Iren. | Wronght Iron.
= i e | | |me
L] wal= L. 22V f g S
1 [Atlants. ... A 120 R (B) MR © 2R
2 |Baltimore. . Mmh.m e mn{“m..l"""“"“ 0 R
| e oA R L
< - | | | <
4 |aufmo ...... N 40 D/ neular (%) | 0 n!> o ) 0D
5 114000 max. (120 B ‘?}n 70 Ri{ 10 000 max.
6 [Cincinnati... S '}'m 180 R {R-mlnguhrtS) 180 a'
g (‘lmnllnd){e) R (AR (27 el ey A i, feicel e
| By A e L R e LT o, (W e e e e
: R-12 .
® [Detroit. ... { SORURW 44 Dl Round (T) 30 n| 5% Steel  |.....
%‘1) mr&(@..- ...... Favh gl gl fd e e i6%
o pmites T B e (T oy | i AL IRl 2%,
Louieviie, [[<TOR-13000| o ol [Round (T) |
13 |lmurnile,, > (©C) 120 Rmansuh:f&] 120 R ..................
|
lG.Miinnhe(e).._. T I i | Bl i Pt
15 Minneapolis | (")) 'qonmﬂ i (V) W) (K 40D
16 [Newark, N.J. @ R (B) .on (© [120R

L = Length in inches; R = Radius of Gyration in inches; D = Diameter
or Least Dimension in inches,

FORMUL&E =~
W wsm_sl (G M oo U0,
14— : 1 -
(B) 11 300 —30 o b Yoz
R () —— 16000 o) 14000
L L
(C) 14 000 — 80 20 000 R2 It spe
M 1200 .
() — 1400 L2 (0) 16 000— 70
12 |+,, IDB‘-R_; R
g0 re e L
By (P) 12 000 — 60 ;
15000 (J) 17 100 — 57 R
- LT £ L L
L (K) 10 600 — 30 (@) 10 00— 60 =

(a) Must not exceed. (b) 859 for soft steel.




CAMBRIA STEEL.

307

EXTRACTS FROM THE BUILDING LAWS OF

VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.
Pounds per !qu-n Inch.

(Revised to 1913)

| Columns.
Bk . CGastIon. | Wroughtlm
No. City. =1 ] i i, e, = | > Tt
Max. Max. Maz,
i e A = = = I
17 NewHaven | 12600()  [{,30F) 13330(0) 120D | 100009 |{ 300
18 [New Orleans. o o [ Rk e it ey il s
19 [New York...  (A) 120 R (B) TR () 120R
20 (Philadelphia. |(Midote! (0| 1R 1) 20D | (Ad) [14OR
21 |Pittsl ) RS Ay S R PULS P USRI - <
22 Pmmh()n (A) | 120R (B) TR | (C) 120
C e e AR AR ER SN A e SR | PR DA A o vy 11
24 |Rochester. . . (A) | 120R (B) |70R| (© |120R
25 |8t. Louis(e) A TR
26 'iBt-Pml ..... A ‘T}mtml ....... MSJ(EE) ........................
27 iSmFrmmo 5™ D) 120 R|{ R am | B L.
28 ismﬂe ...... 14000 max. | 120R Q OR| @ |
29 ,%{nm (A) 120R (BB) R ... chaleas
80 |Washington. . | (A) 120R (B) TOR (C) 120R
31|Wurm{é].. i nn e S L e Y
L = Lcm;th in lm:lws. R. Lmat Radius of Gyration in inches; D =
Di 1 in inches,
FormuLg (continued):—
R wn 23 wa) 250 __
1067 D2 500 D2 15000 R?
L
10 000 14 500 A g i
M ——F— X o= — %
1+ Gy (CC) 17 000 — 57
L
10 000 16 250 G 1000 =
© o S s $000
1+- : 14+ (ER) ——5—
6400 R? 11000 R2 .
800 D2
v —22 @ —2N ¥R —200
Yofr s - ) 14
400 D2 400 D2 1067 D2

(c) Coefficients for use with Gordon's Formula.

practice.

(e) Building Laws being revised, 1913,

(d) Based on best modern
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EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Stresses for Masonry and Building Materials,
(Rﬂiud r.o 1913) Pounds per Square Inch.

c il

bhlo Shne'wtrk.

§ HOES

Ho. Gity.

lllmcity..l 230
12 Los Angeles..| 278(a
lalouiaviﬁ.,,,'....,.(.?
14Milnulm.,|‘ 400
15 Minneapolis .| [% M
16 Newark,N.J., 230

17 |New Haven..| 208 (a) i
SHINew Oelenmy. |-, oo ilovavn soaasavns sl mdmiaibas i e s sl onsish

19|New York...| 230 | 208 | 125| 11| 140 | o | 0
20|Philadelphia. | 208 | 208 |...... 4ol o) 135 Mo 111 70
21 [PittaburghGh.|. ... ... |ooeewees| i Bl sl i 65| o 6
22/ Portland,Ore.|. .......| cueee]oics] e l;g; @ i e
3 39 (e ) )
28(Providence .| 222 | 195 |11 | s [ {}33 () [ rollBollRe
24(Rochester...| 230 | 208 125 | m1| 10 | m1 | o7 | w0
e e e o Sl P o e Mok e
26lst. Paul..... 50 | a0 (125 | 1| w0 | 100 | 15| 8
avism Prancieoo] 277 | o Lol ifeeeeeerefivsitindis s
28!-Seat‘.le ...... 00 | B0M| ... el L & hrda
20(symeuse....| 400 | 300 | 100 80| 10 |ieveeiioveriii)iiinnnn
80| Washington..| 400 | 820 | 128 | it1| 10 | 111 7 | 70
Th L TR N IO M MO TN T B R

(a) Fnuudatmns (b) Coursed; (c) Ordinary; (d) Machme—mlxed (e) Hand-
mixed; (f) 1:214:5; 2) Portland Cement Mortar; (h) 1:3:5; tl) 500 where
height is 12 dmmer.em 300 for 5 diameters or under; [ntemu:diat.e heights,
intermediate values; (J) Based on best modern practice; (k) 1:3: 6.
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EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses on Masonry and Building Materials.

(Revised to 1913.) Pounds per Square Inch.
| ~ Compression,
Bri:‘kwnrk .| . 3 z
: =8 55| <3| 85| ¢ E ]
ggwl R «E' %é HIE 52 £ g?ﬁ §|83 §(™
Y | - | g4 & 5 = o
k45 5355 SL|5 i ARt o 8 Ezg__
1000- 700-|{ 600-| 400-
20 |208 |100 (1 (300 lioooi{ 00 000 [lm 2000| 300 1000] 1
250 |.208 | 160 ‘111(1) 2000...|....| 1000 ({30901 400 nf1500 2
278 q|[250 q|(167 q [11lqp n
{Mr!fzﬂﬂjri{wgr $9pl 833 |...|....| 86| 586 | 417 [....l.....|....| B
167 !l““; ...... ({58 & | a
|85
|e
g
.| 8
o
I 7
100011
12
{138
_ 14
208 |[......| 160 | 111 "ibﬁr’#""':""!j siotsoacaoscdzfe een|1B
ﬁ 208 ‘lzg ::i Hz““",' 1200 e {mm [wuu |m 30011000;3
foa....| (B 0 A ' m‘ 550 -;15:}.... ..... i....1s
260 | 208 | 160 [ 111 ({3600 1200 1300._{23?3.‘3”-{1%{1;33“2900 300 11000/19
208 167 ‘:11 ...... ety - |
ez al” s e | |
[m“ ...... ‘ - v:lm\, S o e e
181 u|[139 u|/111 u/[ 83 u |
22 {167 w1l 150 witadd w|oor [iivetressy
%0 |28 | 100 |11 ({5000
250 | 208 | 225 ¢f 111 {;ggg" i
208 (208 |139 | 97 |“3soy|....|
1769w 125\;"- 100 | 800y i
250 ]175 160 g 110 ({3300 1m4=13mi{2§33* {lgg‘ | 400-12000] 300 {1000/29
250 [o..o.. 160 | a1 | 1200300 " T (2000)...... 1000, 80

(1] Mon.ar 1 3. (m& Falls Road Stone; (n) Cement Stone; (o{ Mortar
1:2; (p) Mortar 1 (q) Hard-burned Brick—first-class work; Er Same—
Ordinary work; (t) Hard-burned Brick; (u) Common Bﬂck. v) Higher
values for specta.l Brick; (w) Local; (x) Medina—2000; (y) Granite Masonry;
(z) Building Laws being revised, 191
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EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses for Masonry, Ete,
(Revised to 1913.) e et Pounds per S8quare Inch.

| | Extreme Fibre Stress (Bending).
No. | City.

T TR (| [ YT EEme st 150 | 180 | 400 | {ﬁ

- Sand, in [ (Open Ca
No. : Boft Fine Stif Carried | down to | sons er
v Olay, | 1n i | |!hllﬂh
|
~ |
2
3
4
[
(]
]
11
12
13
15
16 :
17 |New Haven....|........
19 (New York......| 1
20 |Philadeiphis.. /... ...
ﬁlll'i.tlabnrgii. o [ !
22 |Portland, Ore.... jk;’” 3 4 )| Pt bt (L G
b |
28 |Providence. . .. -.;'““' 23 | 23 lmum !M(hrl ________ (1015 (d)
24 |Rochester, .. ... : 1 2 3 {‘g“’ 15 10 ‘ 8
26 st Pul......| 1 g | 3 [(WW [
27 (SanFrancisea...| 1 | 2 3 igfﬂ) 20(h) | 1@
|
28 [Seattle......... 1| 2 TR
20 [Syracuse. ... 1 2 i N P e

a) Coarse Gravel; (b) Local; (c) Well cemented; (d) Bearing—Hardpan
or Hard Shale rock unexposed to air, frost and water; (¢) Sandy loam; (f)
Good, solid, natural earth; (g) Quicksand or alluvial soil; (h) Bearing—Very
hard, native bed rock.




CAMBRIA STEEL. 811

EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses for Masonry, Etc,
(Revised to 1913.) Pounds per S8quare Inch.
__Extreme Fibre Stress (Bending). ,
: | WM Gonerote. | grigk— | Brickwork | ¥
1:2:4.[1:2:5. |1:2: 4| 1:2:5, |Hardburned in Comont, |
|

Allowable Safe Loads and Sizes for Wooden Piles,

Spacing _ Minimom Dismeter, | Safe Load—Tons. | Coucrete Capping,
] et
Maxi- | Mini- OfSn't.l 0f Butt. | Pormula Tiskness| oy
mim | mum Smlll .| Noto | Rammed
*awe | ot | ha |25 | XY | s exceed | SR o o | ™
inehs, | inches, | 156he. = | Tuches | Pt | T s, | Taches
36 | 2 [ T T
2
3
4
b
6
9
11
12
13
16
16
17
.19
1220
21
12 iza
12 28
|
12 |24
|
12 isa'
[ ........ !;8'1
....... 24 6 | 12 12 |o&® | 2 fg(“‘ 12 28
.............. | o 10 0 | @ | 105" 12 29

(i) Common; (j) Medina; (k) 1:3:06 mixture; (1) g2 2}65 mixture;
m) Length = >20 ft.; (n) Capmnéwon top of heads; (o) In clea.r betweeﬁt
piles: (D) For Drop Hammer, N5 (S) For Steam Hammer, gy
where W = Weight of hammer in Tons; H = Height of drop in Feet; P =
Penetration of last blow (or average of last several blows) in Inches.
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.
(Revised to 1913.) Pounds per Square Inch.

-
W= OTMIR O R~

ek et

-
»

15

| ™ | uoo:h;i _ boot).

|
000 400
800(1) ‘ 2001
|
|

e |[ smrntm{ mmrw o i
o 1000(g) | ‘ 500

(a) Based on best modern practice; (b) Applies also to North Carolina Pine;
) Also for Norway Pine; (d) Also for uglas Fir; (¢) White Oak; (0
H (zt] . ; (h) Also for Washington or Oregon Fir; (i) Douglas

or Yellow Fir only.
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1913.) Pounds per Square Inch.
/|
. Compression.
$pruce . Locust, ‘ Hemlock. clmm— &
With Across . With Aoross With Across With Across
Grain Grain Grain, Grain, Grain, Grain, Grain, Grain,

-

O 0o

800 400 1200 1000 500 300 800 400 26
800 200 1600(i) 300(1) 000(3). | 280G Li... ..o Livrnema g 27
800 300 1600() | 400(i) | 1400(p) | B50(p) |.......oifueenennns 28
800 77| SO Do ol (S S s 600 005 s .29
800(k) | 400(k) | 1200 1000+ iseevaindvsismrsue 500 1000 .iao

................. o Ii31

i) Red Fir only; (k) Also for Vzrgmla Pine; (1) Also for R.cdwond (1:3
ress only; (n) Norway Plne on }. [o} Cedar. (p) Western I‘le.mlock
Building Laws being revised, 1




814 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.
(Revised to 1913.) Pounds per Square Inch.

l Extreme Fibre Stress (Bending).

g

|
Yallow mrw u'm'l-

V- OOWMIB O POV~ |
= >

31 !wmm | NN e ‘ ........ frreneans

(a) Also for Washington and Oregon Fir; (b) Also for Norway Pine; (c)
Oregon Pine only; (d) White Oak; (e) Norway Pine only; (f) Also for Virginia
Pine; (g) Also for North Carolina Pine; (h) Douglas Oregon Yellow Fir only;
(i) Washington or Red Fir only; (j) Redwood only; (k) Based on best modern
practice;




CAMBRIA BTEEL. 3156

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1913.) Pounds per Square Inch.
Tension.
e | owe | fr s |
iy Wil | gpruse. Oak. Hemlock,
1200 800 800 ] 1000 1| 000 1
1800(1) I 1000 | 120000 1500 800 g
AT T RN I i) Y 1 D 4
{lm-} 5
1300(1)(m)
1200 6

1200(a) 800 800 ) 600 26
1200(h) 700 700 1000(i) 00() |27
lmﬂn .............. 1000 botvvoiiantodes 1400(t) |28
{lﬁm‘ 800 800 | 1000 | o 20
1 800 800(f) T S 80
............................... : e snira s

() Longleaf; (m) Also for Douglas Fir; (n) Also for Chestnut; (o) Cypress
only; (p) Cypress and Cedar only; (q) Also for Cedar; (r) Also Cypress;
(s) Shortleaf; (t) Western Hemlock; (u) Building Laws being revised, 1913,
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1913.) Pounds per S8quare Inch.
| ' Bhear.
%o oy AT by TS _"“i W
With Across With ‘ Across | With Aaross

Fibire. Fibire,
1At_lagll.n.........| 0 | 500 | 40 | 250 | s0 | 320
2 |Baltimore.......| 100(1) | 500(1) 85 350 9% | -850
8 [Boston. ... ... 100() | 5000 80 250 | 80 | 250
4 |Buffalo(r).......|. e ERTIRE RIS PR e (SRS (esees
8,

5 |Chicago: ... ﬁmmm}
6
e
8
9
10
i3
13 e F T e e =X/
14 | Milwaukee ' {:an(smm; [mums;

i . i  [{i2som | (oo | ‘
15 [Minneapolis(r) .|......... el | ......... o AR e o8

| r

16 (Newark, N.J....| 70 500 40 250 ‘ 50 | 320
17 (New Haven(e)...[. 110 s oeevives]sieesns X S v i pres
18 |New Orleans. ... | | Sk
19 |[New York,.....
20 |Philadelphia. . . ,
21 |Pittsburgh(e).. ..
22 P Ore....
23 |Providence(e)
24 |Rochester. ...
256 |St. Louis(q).
29 [Sen Franciss. % |

an g
28 [Seattle......... ;

: 500s) | j300(s) | : :

20 |Syracuse.... .. (R0 | {n [ 300 ‘ 5 | 300
80 Washington. . ... 70 | 500 40 250 | 50(k) | 820(k)
T P SR SN DU Ot ey ) 4 e e

(a) \’lrglnia Pine only: (b) Whm: Oak; (l.‘ Also for Doug1as Fir; (d) Also
for Norway Pine; (e) Based upon best :m practice; (f) Cypress only;
(g) Douglas or Yellow Fir only; (h) Red Flr only;

-
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1913.) Pounds per Square Inch.

R Th

Cw | e | e | oy,
With Across ‘ With | Awoss | With | Aeross ‘ Across !

Fibre, Fibre. Fibre, Fibre, Fibre. | Fibre,

600 100
720 00(n)

W COWIR O o=

z
8
S Te
. T e T
g
ot

{I} Redwood only; (i) Also for Washington Fir; (k) Also for Virginia Pine;
1) Longleaf; (s) Shortleaf; (m) Cedar only; (n) Norway Pine only; (o)
Also for Cypress; (p) Western Hemlock; (q) Building Laws being revised,
1913. (r) not specify.
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1913,) Pounds per Bqum Inch.
Colummns.
K| city. \ longiat | Wit Pinn l Chestaut | Naxt-
| % larnyl'hu Oak. and Locust., | Bl
' Pine, | and Spruce, Hemlotk. ﬁ"
- - _ - — - - —‘ - —_ | —
|
1Atants......| (&) ‘ (B) @ 3 (B) ; 1% (B) | 30D
i [<12D (€) |[<12D (©) |(<12D (C) |[<12D (€) |[<12D (C)
B Battimor..... {SHP () |{SHP () (SEP (B (S¥P (SR B[
8|Bostan. ... (F) (@) (m ...................... 30D
I
(<12D-1000 { <12D-700 || <13D-700
S S [ mtbn]p T\ | S N
B(Chiens......| 0D | on GO RCUICH SR 0D
. |[<12D-1000 (<12D-700 [ <12D-500
8{Cincianati. .. ({ STAD- 1RO <HAD-100 | {<EADP e 180 R
7 \Cleveland(m) |........... LA AR - SRSt et | e
2 SO e RN LS, (S EP S Llerssakas en eV
X | <12D-1250 [<10D-875 |[<10D-1000
OfDee....... (5T ) :[) : mm”b e uD
10|H&l’lftld(m) ........................ forrarnanes
11ilmcikr.”! (4 ’ ®» | o
-SSR IOt RSN I SRR PRI, SRRROR. - Jon
1s|m-mﬂ.ﬂ____! i (I (a0 L 0%
| [<15D-1125 I(tﬁmlr <15D-1125[ <18D-675 [ <15D-750}
| 58y P 0 Ll
1 Minnespalis... | S 5(0) 15 @) ||> © GO (> = @)e)|-++++++=++(+++*
IBiNamk.N H oW | ® | ® | %® | B4® [20D

L = th of column in inches; D = Diameter or least dimension of
column in inches; R = Least radius of gyration in inches; C = Allowable
compressive unit stress (with grain) for that wood.

(a) Also for Norway Pine; (b) White Pine only; (c) Hemlock only; (d) White
Pine and Spruce only; (¢) Also for Washington and Oregon Fir; () Spruce only;
(g) Oregon Pine only; (h) White Pine and Virginia Pine only; (i) Also Douglas

L L

ForMuLs: (E) C —!25]-2-5 (H) m—nﬁ
L L L
{A)ll.‘i.‘l.'l—lsb- (F) 1oun-1ob- (I'.IWJ—]?-B
L L L

(B) &'ﬂ—lsb {G}M—Tﬁ u;m-nﬁ

- = T ——— ST L T |
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EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1913) Pounds per Square Inch.

| Columns.
““! O | toogieat | Wit pins, | ‘ﬁhmnt

| Yellow | Norway Pine | Oak. Locust. | Lemgth

| Pina [ and Sprucs, | Eam:mk,! =

17 New Haven.....| 1000 (N) | {0®x) | sm(ml ................ et o8
I e OO 25 o2 4 s isrs haiae ssaceibintol o g aiabs e matn's = | S P s Lt o 2 e
10/ [NewYork......| & | @ o % ® | (n;l 30D
20 |Philadelphia....|  (0) (0) o | @ | @ b
21 (Pittsburgh(h).... ............ e, > o O (TSR BN 1l vy T
22 Portmd,Ore.. ® | ® | @ i ) ‘ 20D
28 |Providence()....|...ovvvunrn. e, B s e s o 7
24 Rmheater‘.““.‘ w | ® | o |%xe !1-/5 m)‘ 30D
S PR | L | S S TR (S ey R S L
26 (St. Paul........ | ™) (M) (M) M) (1." o} SRS
27 [Sen Frandisco. ..|<15D Q@) ............ it e AL [ b
28 (Seattle.......... | ® ®) ® | ® | ® i 24D
29 s.vmm| b el ) L ® | ®© ... 0D

80 |Washiington..... ‘ (A) U e T ‘ @ | 30D

L = Length of column in inches; D = Diameter or least dimension of
column in inches; R = Least radius of gyration in inches; C = Allowable
compressive unit stress {wnll grain) for that wood.

Fir, Cypress and Cedar; (j) For Norway Pine, Spmce and Eastern Fir only;
(k) Shortleaf; (<15D = 900); (l) Based on best modern mectlce (m) Build-

ing Laws being revised, 1913; (n) Does not specify; (s) Shortl
L L = L
(K) 750 — 7.5 D [(e) B o6 100D’ (S) 50(!—9-]—3—
L . L L
M)C Q1 — %D’ (P} C (1 —f{-‘ﬁ} (MCcn= ﬁﬂ_if)}

(N) Coefficients to apply to _egk
rdon's Formula. 1Q) 1300 mD
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EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses for Reinforced Concrete.

(Revised to 1913) Pounds per Square Inch.
A i Ratio -_Concrot&—mowable Unit Btrasm.
"’:f““ cqmmmm. |
;. (oncrete m- 1 N _
N ty. -
a ity Miztore. | it PR (PO [ R S
55&_“ Direet, m!‘ihyu | Hooped |
Lo mhngrlh! |
1 Atlnta....... 1:2:4 | 13 600 |80 T
2 Baltimore. ... 1:2:4 | 15 {gggfhl 500
8 |Boston........ | 2:5m] sl 500
4'Bulflh... 1:2:5 | 12 ['350 | 500
6 (Chicago....... 1:2:4 | 15 | 400 | 700
6 |Cincinnati. 1:2:4 | 15 | 600 | 700
7 (Cleveland. .. .. 1:2:4 | 15 | 500 | 700
® [Detroit...... - (1:374:31 15 50 | 650
11 |[Jersey City.... 1:2:4 | 18 | 350 | 500
12 [TosAngeles. || 1:3:3 | 15 | 430 | 500
18 |Louisville. ... | 1:2:4 | 15 |{350P)] g50
| SER el
14 Milwaukee | 1:2:4 | 15 500in 700
. RO et ) 10 | 800ce 1100(q)
16 |Minneapolis...| 1:2:4 {15 600 dd| 650 L1830 7 {3 R e 1?5[“)
16 Nowark, N.J..| 1:2:4 | 15 (150 | 650 ({50
17 [New Haven....| 1:2:4 12

500 650
18 |NewOrleans...|.......... |15 | 500 (r)| 650 (r)

|

1:6(0) | 15 | 50 | 650

| e |00 2m0ce
1:2:4 | {158 |1300(s)|{400 (s) |1

b osodc el BN B /100
e D | ) i |
1:2:4 | 15 | 400 |50 (7206 m]| ....... H1@
o) | 15 (00N a5 (SODE a0 ... ‘ 1250)
1:2:4 | 15 | 5000)| 630 | 750(d) 50 |...... { 0@
1:6(h | 15 (500 |50 (700 | 75 |... 0
B2 | 16 0 |00 | 5000) {0 0 P | 7o)
1:2:4 | 15 |50 (28O (oS! 1‘23(“1' 4o(w)|{150@

80 |Washington...| 1:2:4 | 15 [(I0@{0O] 60 | 50

(b Cnlurun.s not hooped; ((.) Cmder concrete; (d) Vertical bars with hoops.
E}i.)ni tual compression in concrete surmundmg steel; (f) Floor slabs; (&)
ers and beams; (h) Cement: aggregate; (i) Pure shear; (J]) Spiral rein-
forcement; (k) Minimum area, gross section: (1) Structural steel units encas-
ing concrete; (m) High carbon steel; (n) Where thoroughly reinforced for
shear; D] Without sign of crack; (p Where adequate mechanical bond is
provided; (q) Deformed bars; (r) or gravel concrete; (s) Slag concrete;
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EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES,
Allowable Unit Stresses for Reinforced Concrete.
(Revised to 1913.) Pounds psr Square Inch.

Steel—Allowable Unit Stresses. |  Columns Tests.

1 1 | Mini 1
! ICm:a;os- ! Iu:A I'mnm | | el | R“’-“| Ratio

.hln {Medre | Span to

gl MI ' 'i‘.ﬁ'a‘ N
on. g a l
| Inches. i Load.

Tension. | CQom- | Vertical = Shear. I Lengﬂl
: |pnmum namm _L_
ment in | D
Columns | |

16000 | 7500 | 6000 ...
{12000{0} | 8000y | [ 8000 v
15000 [\ 7500 | .

18000 | 10500 | 7500 'lmm 12 10w 3
16000 | 16000 |......... [ 10000 | 32es)l......| 2
{{m‘“” mcm(l;J SIS00H 10000w| 15 i 4

{13000wa
16000
. 16000,

| |
5 x‘ﬂ'Jlm;u; ........ 5|10 [ «

2 |2 700 :es

i e 30

t) For columns; (u) Bars 3{ inch or less; larger bars, proportionately less;
v) Soft steel; (w) Diagonal tension; (x) Flat bars with size mtio less than 2,
and high carbon rounds and squares; (y) Structural steel rounds and squares;
?} For hooped columns, see Building Laws; (aa) Cold drawn material as wire;
bb) Horizontal bars; (cc) Bent up bars; (dd) Square columns; (ee) Round
core columns; (ff) Special cases, see Building Laws.
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EXPLANATION OF TABLES OF RIVETS AND PINS.
RIVETS.

In the design of riveted joints the total stress transmitted is
assumed to be taken up by the rivets, no allowance being made
for the friction between the plates riveted together, and the
manner of failure of the joint will be by shearing of the rivet or
crushing of the plate. This assumes that the rules given on
page 330 are followed and failure by tearing off the plate caused
by the rivets being too near the edge is thus prevented.

In the table of ‘‘Shearing Value of Rivets and Bearing Value
of Riveted Plates,” pages 324 and 325, these values are given
for all customary sizes and thicknesses corresponding to various
usual allowable unit stresses.

For any given size of rivet or thickness of plate to be used, an
inspection of the table will show at once if the bearing value of
the plate or the shearing value of the rivet is to govern the design
and the amount of stress that can be transmitted by each rivet.

PINS.

In designing pin-connected joints the points which govern the
design are the bending moments produced in the pin by the bars
or plates connected, and the bearing value of the plates them-
selves. The bearing value in the case of eye-bars of proper
proportions is sufficiently ample and need not be computed.
Shear in pins need not ordinarily be considered, as the bending
and bearing stresses usually determine the size.

In the table of ‘“ Maximum Bending Moments on Pins,” pages
332 and 333, is given the allowable bending moments on pins of
various diameters for the usual allowable fibre stresses.

In the table of ““Bearing Values of Pin Plates for One-Inch
Thickness of Plate,” on page 331, is given the allowable bearing
values of plates against pins of various usual diameters, cor-
responding to the customary unit stresses of this character.

If the bearing value exceeds the allowable limit in any given
case pin-plates must be added, thus increasing the bearing value
until it is reduced to a safe limit as shown by the tables.
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CONVENTIONAL SIGNS FOR RIVETING.

SHOP F1ELD

Two Full Heads. O .
Countersunk Inside (Farside) and Chipped. ® @
Countersunk Outside (Nearside) and Chipped. O @
Countersunk both Sides and Chipped. @ @

_ INSIDE." . QUTSIDE.
(FARSIDE) (NEARstpE)BOTH SIDES,

Flattened to 4" high or Coun-
tersunk and not Chipped.
e %” h“h‘ ® Q @

This system, designed by F. C, Osborn, C, E,, has for foundation the diagonal
cross to represent a countersink, the blackened circle for a field rivet and the
diagonal stroke to indicate a flattened head. The position of the cross, with
respect to the circle (inside, outside or both sides), indicates the location of the
countersink and, similarly, the number and position of the diagonal strokes
indicate the height and position of the flattened heads.

Any combination of field, countersunk and flattened head rivets liable to
occur may be readily indicated by the proper combination of above signs.




324 CAMBRIA STEEL.

SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.

All Dimensions in Inches.
Shearing Value = Area of Rivet X Allowable Shearing Stress per Square Inch.

Diametar Area Unit Stress =_8-000 Ibs. | Bearing Value for Different
o i Singlo Daabl 5

M (gunide| swr | Ser |+ | 75 | § [ T8
a4 1105 668 | 1325 | 1125|1406 | 1688
14 .1964 | 1178 | 2356 | 1500 | 1875 | 2260 | 2625
54 8068 | 1841 | 8682 |1875 |2344 | 2818 | 8281
3¢ 4418 | 2651 | 5301 [2250 | 2813 | 3375 | 3938
% 6013 | 3608 | 7216 | 2625 8281 | 3038 | 4594
1 77854 | 4712 | 9425 | 8000 8750 | 4500 | 5250
Dismoler |  Ares | Uit Siress = 6750 Iba, | Boaring. Value for Different
o in " Biogle | Double AT T
Rivet, |Squarelnches.| Shear |  Shear. + e £ | 1%
34 1105 746 1491 | 1266 | 1582 | 1898
3% 1964 | 1825 2651 | 1688 | 2109 | 2581 | 2953
5% 8068 | 2071 4142 (2109 | 2637 | 8164 | 3691
% 4418 | 2982 5964 | 2551 | 8164 3797 4430
% 6013 | 4059 8118 | 2953 | 8601 | 4430 | 5168
1 77854 | 5301 | 10603 | 3875 | 4219 | 5083 | 5906
I [T, | Unit Stress = 7500 Ibs, | Bearing Value for Different
of in 7 gl Doubl - PR A
Rivet. | Square Inches, | sﬂﬁ: i _5;:“!’_ ;1— | T%— % -1-7-6-
% .1105 828 1657 | 1406 | 1758 | 2109
14 1964 | 1473 2045 | 1875 | 2344 | 2813 | 3281
5§ .8068 | 2301 4602 | 2344 | 2030 | 8516 | 4102]
3% 4418 | 8318 6627 | 2813 | 3518 | 4219 | 4922
% 8018 | 4510 | 9020 | 3281 4102 | 4922 | 5742
1 7854 | 5891 | 11781 | 8750 4688 | 5625 | 6563

. Diameter Area Unit Stress = 10 000 Ibs. | Bearing Value fo-r- DT.ﬂerant
of in ~ Single Doubls g |
Rivet. - | Square Inches. s?f;r_ l - Shear, % ____T)E'__ 4 %—_ _—1%-‘_

% 11056 1105 2209 | 1875 | 2344 | 2813

14 -1964 1064 8927 | 2500 | 31256 | 3750 | 4375

b2 3068 3068 6186 | 3126 | 3206 4688 5469

¥ 4418 4418 8886 | 37b0 | 4688 | 5625 | 6563

% 6013 6013 | 12026 | 4875 | 5460 | 6563 | 76566
1 7864 78564 | 16708 | OOO | 8250 | 7500 | 8750

In the above tables the bearing values between the lower and upper zigzag
black lines are greater than single and less than double shear for the corre-
sponding dimensions, so that in case of single shear, the single shearing value
governs, and in case of double shear, the bearing value governs the design. -
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SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.
All Dimensiona in Inches.

Bearing Value = Diameter of Rivet 3 Thickness of Plate % Allowable Bearing
Stress per Square Inch,

‘rhink:nmcs nf l’hu in lnohea at 12000 Potmd! per lqum Inch.

IAEAE AR IENE IR AE TN

]%5% 4219! 4688

T5063| 5625 6188 6750
5250, 5906 6663| 7210/ 78756 8531 9188 0844
6000, 6750/ 7500/ 8250 9000| 9750, 10500 11250| 12000
T_‘Iliuknum _2! Plate in Inches at 13 500 Pounds per Square Inch.

EIEAE N A E AR AR REIE

8876
4219| 4746
6
5906 9698 10836 11074
0750 '?594 10969 11818 12668 18500

'l.'hieknuun o! ?lp,ta I.n lnuhnl nt 15 000 Ponnds pnr Mnm Inch.

}L'qu £ ‘h § |43 | - )‘HL 1

8750 |
‘ 5273 b859|
Ls'aﬁ' 5328] 7031 7784 sass
8563 7383 8363' 9023 9844 10664 11484 123056
_7500| 8438 5| 9375/ 10319]11250] 12188 13125 14063 15000

'l.‘hini:nam: of m.u in Incbu + at 20 000 Pounds por 8qum Inl:h

‘}'l'{“'rl AR RE IENE I
il
5000 ‘| ‘ ’
| ees0l 7031 7813
B00| 8428| 9375 10313 11250
8750, 9844 1003812081/ 18125 14219 16313 16406
1000011250, 12500|13"'750| 15'000"'| 16250| 17500/ 18750 20000

The hearm.g values above and to the right of thr_- upper zigzag black lines are
greater than double shear for the corresponding dimensions, so that in these
cases the shearing values govern the design.

The bearing values below and to the left of the lower zigzag black lines are

unafz shear, so that in these cases the bearing values govern the design,
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" LENGTH OF RIVETS REQUIRED FOR VARIOUS
GRIPS INCLUDING AMOUNT NECESSARY

HEAD.
hm *!f g_’f }\"f &f\" %f' i?? llf 1*?!
g 1 el 1 1% | 2 2 2
1 1 1 1 2 2 2
12 1 1% 2 2 2§ 2
1 g | 1 35 | 2 % | 2 2
1 1 1 2 2 2 g 9 2
it i 214 g0 B |3 22 2
1 xg 2 3 % | M| Y 3
1 1 214 27 3 3 3
1% 2 27 | 2 B | 8 3 3 3
1 ﬁg 24 2 2 34 34 3 3
1 2 2 | 2% | 3 3 3 | 3 3
15 2 226 | 218 | g | 3 3is | 3 | 3%
2 9 2 85 | 3 3l | 3%¢ | % 3%
21¢ 2% g | 3y ag 35 | a8 | 3 i
3 5 3 3¢ | 3 3 3% | & i
2 2 3 i | 3 3y | 4 i 42
% 3 3 3% | 3 H g | 4 4
3% | 3 3 i i 4] | ¢ | 1
33, 3y | 38 3 | W o a |™a
334 33 44 434 4 454 43
3 34 37 414 4 41 4 47
3 o -l 1B B I <1 S0 -+ 8
BN Y 88| F L B
3 i 1 5 8 | 57 | 5% | 5
3 ris Gl I+ Sl W ﬁg <o B I -
% | % | G | 8 | Bt | 38| M| k2| M
4 44 47 5l 5lg 554 5 515 (]
4 4 5 if | 5% 5% 5 6 6
4 4 | 5 s | 84 | B 6 6 52
4 i | 5 56 5% | o 64 | 6
5 5 5 55 & | 67 | 6 8
42 54 52 5% g Blg Big 6 g
4 51 5 6 oif | 64 6 034
4 53 5% 61¢ 6le 3% L 67 64
5 5 | 5% | ey 6 6% | 7 7
534 5% | 6 oig | 68 67 7 s | B
514 5% | 6 | ol | 6% | 7 7 | 1
5 5% 52 B34 7 i T4 73 7&
5 6 6 634 5 | B 75 7
5 &% | 6 ois | 714 | B 75 7 7
AR AR AR AR AR AR AN
6 6lg | 7 7 | 7 7 ol g 814
Amount in Inches to be subtracted from above lengths for
Countersunk Heads.

S R (RN ISR VR R [
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Diameter of Rivet in Inches,
Average Weight in Pounds.

CAMBRIA STEEL.

INCLUDING 100 HEADS.

WEIGHT OF 100 STEEL RIVETS.

i

%% C-L-Lel MA_A:D =11

205 20.8

13.0

9.0

53

100 Heads.

Weight of
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AREAS TO BE DEDUCTED TO OBTAIN NET AREA
OF RIVETED PLATE.
Square Inches.

1

RER 8882

. e e

HRSE 3E8R 288 8288 §

1

§858548
H74% aREs 8 ]

|
R8% 8857 REAS
8883 m

126 | 1.35 | 144 | 1.53

S%83 e8a% 3555 58
AN%Z 1358 8K 8333 8285

§H88 3258 3888

SREN ¥99Y RS8R BRAY 2888 2NN 5RIS]

v

SRS X825 HEST 8RKY BELE 850= 8188y
2R84 5829 S583 28R RYRS 3888 §7=58
Hw ﬁﬁn‘”g n-

SIZE OF HOLE.

F93 2885 RIRF %¥=8 8
228 8833 B335 YBR3 G2BR KEEL ¥5358

A3

ﬁ%x’c%ﬁ%ﬂ%ﬂ-

11
14

wmﬁmmmmm&nﬁﬂmmﬁmmmmMﬂﬂnmﬁﬂ
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=
=
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14
16

o
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25

08
10
J2
14
16

1 958 R88s

g
85 8392 5358 85828
SRR

1TSS 284K RE8Y Y318 8839 38NN

06
.08
]
1

efE e

ORI N AR R SR S

[ g gl il b it eyt gy

MAXIMUM SIZE OF RIVETS IN ANGLES AND IN
FLANGES OF BEAMS AND CHANNELS.

ANGLES.

B
1 g 0
.8
ik ff
mum NI

NSRS SR

ﬂwm v O O 00 S0
§u21 | woameoons
=
Fuaf |s33a58%:5;
&sE1 [sooet
- eogccag
wmmw BEErr T
2 wwumm “uumwmmun
8| §uE1 [onnmonont
-
cpe) JERSRERERED
M._.hm.m mwmenoso g
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CAMBRIA STEEL.

AREAS TO BE DEDUCTED TO OBTAIN NET AREA
OF RIVETED PLATE.

Square Inches,

SRR R N

SIZE OF HOLE.

Inches.

R28E =8B B8

250 | 14

2381;';

(<)
-
—— e o 0 O

2TRG 52582 2R 2

11 2‘1812.25

. 13
5223 3858 TRIS 82

-

2

AN MMM,

61 2?0 279 | 2.88
2
3
3
3
3
3.
3
3
3

15 | 223 | 230 |
227234 | 242
2.38 | 246 | 254 | 2.63

G522 5328 858R 282

v O B

RREE SRSEE

2
2,
2,
2
8
3.1
g
3
3

2
g
o
88 z92% gsage
)
ed

H.mmnmsmma.«uuNﬂ EE5E 208 2R38 85%ss

e e QiCICied edodeded ;e elee

1% 14| 13¢| 144 IH 14| 2

v e 0l CdCICId CIOICiCE Citaedonen

VRBT 2282 KE%R SRS oHNG B3 8852

SE Ra8S §a90 CREE BuRS SIS $9508

e b Ll T o P P e

-

¥ wllmowm wﬂwﬂﬂnm ShzEs
— “4“1".'0“.“.“.‘1122 212!2.1”“122223
g BE8E IRas 5255 SRA% NSeeR

PRS-k S N -t s e B 1 T R P

% SURK S90S NE0E 8580 22288

L T L . e N o L R e T

A3 45| 4T

33| 34 .36/ 38 39

= 2558 3&&% INEE 5855 g8 nB

o 1322 cicicinied

| 184] 18] 136) 1% 134] 1%

!

1414

A7l A9 52 54| 56/ .59

78.3235.9094

39| 41

e R R e ] I.Inans. 22222

..,..”m §82% 2833 w"mm,.m g=5=

et v 2&221

GEK ¥5%5 SRS 5958 2E8s 52528

B = R e e e s e e T

28| .30
35| 37
A2 45

RIVET SPACING.

All Dimensions in Inches.

Oenter of Rivet Hole,

Minimum,

in Flanges of
Ohords and Gird's,

resslon

Maximum Pitch | Minimum Pitch | Distance from Bdgo of Piece to
Members,

Camp

Minimum
Piteh,

For General Rules for Rivet Spacing see next page.
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GENERAL RULES FOR RIVET SPACING FOR
BRIDGE AND STRUCTURAL WOREK.

The pitch or distance from center to center of rivets should not
be less than 3 diameters of the rivet. In bridge work the pitch
should not-exceed 6 inches or 16 times the thickness of the
thinnest outside plate except in special cases hereafter noted.
In the flanges of beams and girders where plates more than 12
inches wide are used, an extra line of rivets with a pitch not
greater than 9 inches should be driven along each edge to draw
the plates together.

At the ends of compression members the pitch should not
exceed 4 diameters of the rivet for a length equal to twice the
width or diameter of the member.

In the flanges of girders and chords carrying floors, the pitch
should not exceed 4 inches,

For plates in compression the pitch in the direction of the line
of stress should not exceed 16 times the thickness of the plate,
and the pitch in a direction at right angles to the line of stress
should not exceed 32 times the thickness, except for cover plates
of top chords and end posts in which the pitch should not exceed
40 times their thickness. 4

The distance between the edge of any piece and the center of
the rivet hole should not be less than 1} inches for { inch and
inch rivets except in bars less than 24 inches wide; when practi-
cable it should, for all sizes, be at least 2 diameters of the rivet
and should not exceed 8 times the thickness of the plate.

Minimum spacing is generally used in pin plates, at ends of
columns, girders, etc., etc.

In figuring clearance of rivets for special cases, allow § inch in
addition to diameter of head.
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BEARING VALUES OF PIN PLATES,
For One Inch Thickness of Plate.

Bearing vaiue = Diameter of Pin 3 1” 3 Stress per Square Inch.

Bearing | Beari Bearing Besmu% Beari Bearing
Diam- | Area | Valueat 'J’llu:nft Valus at | Diam- | Area | Value ai Ylluﬁ Vﬂaana.‘t
12000 | 13500 15 000 12000 | 13500 | 15000
elerof | of | Pounds | Pounds | Pounds | eterof | of | Pounds | Pounds | Pounds
per per

e | e | |

Inches, | 8q.Ins. | Pounds, | Pounds, | Pounds. | Inches. | 8q. Ins.| Pounds, | Pounds. | Pounds.
1 85| 12000 | 13500 | 15000 | 4 15.00| 654000 | 60750 | 67500
1 084 | 13500 | 15190 16,80 | 55500 | 62440 | 69380

18.67 | 58500 | 65810 | 73130

| 16880 | 4

1 1.227 | 15000 | 16880 | 18750 | 4 17.72 | 57000 | 64130 | 71250
A85 20630 | 42

5 19.64 | 60000 | 67500 | 75000

1 2.074| 19500 | 21040 | 24380 5? 20,63 | 61500 | 69190 | 76880
1 2 21000 | 23630 | 26250 | b 21.65| 63000 | 7OBR0 | 7R750
1 2.761| 2 25310 | 28130 | b%g | 22.60| 64500 | 72560

2 3.142 | 24000 | 27000 | 30000 5%2 23.76| 66000 | 74250 | 82500
215 | 3.547 | 25500 | 28600 | 31880 | 5 24.85 | 67500 | 75040 | B4380
2)4 | 3.976| 27000 | 30380 | 33750 52{ 25.07| 60000 | 77630 | 86250
23§ | 4430 28500 | 32060 | 35630 | 5lg | 27.11| 70500 | 79310 | 88130
5% 4.909 | 30000 | 33750 | 37500 | 6 28.27| 72000 | 81000 | 90000
2! 5412 | 31500 | 35440 | 39380 | 6§ | 20.46| 73500 | 82600 | 91880
234 | 5540 33000 | 37130 | 41250 | 614 | 30.68| 75000 | 84380 | 03750
214 | 6402 34500 | 38810 | 43130 | 63§ | 31.92| 76500 | 86060

3 7.060 | 36000 | 40500 | 45000 | 6} | 33.18| 78000 | 87750 | 07500
81¢ | T.670| 37500 | 42100 | 46880 | 65§ | 34.47| 70500 | 89440

315 | 8206 20000 | 43880 | 48750 | 63, 8570 | 81000 | 901130 | 101250
& B.046 | 40500 | 45560 | 50630 ﬁ/g 37.12| 82500 | 02810 | 103130
314 | 0.621 | 42000 | 47250 | 52500 | 7 38.48| 84000 1
382|115 | 45000 | 5o | 030 | &~ | 5037| 56000 | losooo | 120000
3 - BO63 . 9

8% |11.79 | 46500 | 52310 | 38130 | 84 | 56.75 | 102000 | 114750 | 127500
4 12,57 | 48000 | 54000 | 60000 | © 63.62 | 108000 | 121500 | 135000
4 13.36 | 40500 | 55600 | 61880 | 10 78.54 | 120000 | 135000 | 150000
4 14.10 | 51000 | 57380 | 63750 | 11 05.03 | 132000 | 148500 | 165000
4% | 1508 | 52500 | 59060 | 65630 | 12 113.10 | 144000 | 162000 | 180000

ExampLE.—The stress in the end post of a bridge is 250 000 pounds and the
diameter of the pin is 59", Required the total thickness of steel pin plates
for a bearing value of 15 000 pounds per square inch.

FFrom the table the bearing value of a 554" pin in a 17 plate for 15 000 pounds |
unit stress is 84 380 pounds. Therefore the total thickness of metal required is
250000 _ , oar

84 380 e

The nearest commercial size would therefore be 134" on each side, including

web and necessary reinforcing plates.
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MAXIMUM BENDING MOMENTS ON PINS.

With Extreme Fibre Stresses Varying from 15 000 to 26 000
Pounds per 8quare Inch.

Dixmeter | Area of Moments in Inch-Pounds for Fibre Stresses of
of Pin
Pinin |inSquare| 15000 Lbs. | 18000 Lbs. | 20000Tbs. | 22500Tbs. | 25000 Lbs.
per per per per per
Inches, | Inches. | Square Inch. | Square Inch, | Square Inch. | Square Inch. | Square Inch.
1 785 1470 1770 1960 2910 2450
1% 0904 2100 2520 2800 3150 3490
1 1227 2000 3450 4310 4700
1 1.485 3830 4590 5100 5740 6380
1 1.767 4970 5060 6630 7460 8980
1 2,074 6320 7580 8430 9480 10530
1 2,405 7800 9470 10520 11840 13150
17 2761 9710 11650 12040 14560 16180
2 3.142 11780 14140 15710 17670 10630
2 8.547 14130 1 18840 21200 23550
2 3.976 16770 20130 22370 25160 27960
4430 19730 23670 26300 20590 32880
2 4000 23010 27610 30680 3451 38350
2 5.412 26640 31060 35520 3 44400
2 5.040 30630 36750 40830 45040 51040
234 | 6492 | 34990 41990 46680 52490 58320
3 7.069 30730 47680 52070 50600 66220
3 7.670 44940 53930 59920 67410 74000
3 8206 | 50550 60660 67400 75830 84250
3! 8046 | 56010 67040 75480 54920 94350
3 9.621 63140 75770 84180 94710 105230
3 10.321 70150 84180 93530 105220 116010
3 11.045 77660 93190 103540 116490 1
B 11.793 85600 102820 114250 128530 142810
4 12.566 94250 113100 125660 141370 157080
4;,5 13364 | 103360 124040 137820 155040 172270
$ | 1503 | 18530 | 1o | 163 | 1eiwe | 200890
4 15004 | 134100 161030 178920 201200 223650
4 16300 | 145600 174830 104250 218510 242810
4;/% 17721 | 157820 150390 210430 236740 263040
4 18.665 | 170580 204740 227490 255020 284360
5 10.635 | 184080 220800 245440 276120 306800
5 20,620 | 198230 237580 264310 207350 330390
5 21.648 | 213000 255710 284130 310640 355160
5 22,601 | 228680 274420 304910 343020 381130
5 23758 | 245010 204010 326680 367510 408350
24850 | 262100 314510 340460 303140 430830
5 25.067 | 270060 335050 373280 410040
5 27.100 | 208620 358340 308160 447030 407700
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MAXIMUM BENDING MOMENTS ON PINS.

With Extreme Fibre Btresses Varying from 15 000 to 25 000
Pounds per Square Inch.

Diameter | Area of Moments in Inch-Pounds for Fibre Stresses of
of Pin
Pinin |inSquare| 15000Lbs. | 18000Ibs. | 20000 Lbs | 22500Lbs. | 25000 Lbs,
per per per per per
Inches. | Inches. | Souare Inch. | Squars Inch, Square Inch, | Square Inch. | Square Inch.
6 28.274 318090 381700 424120 477130 530140
61 20.465 338380 406060 451180 507580 563070
L] 30.680 350530 431430 479370 539290 500210
L} 31.919 381530 457840 508710 572300 635800
gﬁ 33.183 404420 485400 530230 606630 674030
34.472 428200 513840 5T0040 642300 713670
35.785 452000 543480 603870 679350 754830
L)) 8122 478530 574240 638040 717800 797550
7 38.485 505110 606130 B 757660 841850
"”ﬁ 30871 53 639190 710210 887760
7 41.282 561180 673420 T 841780 935310
7)3 42.718 590710 787620 886070 984520
T 44.179 621260 745510 1890 1035440
7 45.664 652850 783410 870460 979270 1088080
7 47173 685480 822580 913980 1028220 1142470
T 48.707 719190 863030 058920 1078780 1198650
8 50.205 753080 G04780 1005310 1130970 1256640
Bﬁ 51.840 TR0880 Q478600 1053170 1184820 1316470
8 53.456 826900 002280 1102530 1240350 1378170
834 55.088 865060 1038070 1153410 1207590 1441760
gﬁ 56.745 604370 10852500 1206830 1356560 1507290
58.426 044800 1133830 1250820 1417290 1574770
834 60.132 086540 1183850 1315300 1479810 1644240
33% 61.862 1029430 1235310 1372570 1544140 1715710
9 63.617 1073540 1288250 1431390 1610310 1789240
9g 65.307 1118900 1 1401860 1678340 1864830
9 67.201 1165510 13086100 1554010 1748270 1042520
69.029 1213400 1456080 1617870 1820100
0}3 70.882 1262500 15156110 1683450 1893880 2104310
9 72.760 1313090 15757000 1750780 1969630 2188480
9 74.662 1364910 1637000 1819880 2047370 2274850
9 76.500 1418090 1701700 1800780 2127130 2363480
10 78.540 1472620 1707160 1963500 2208930 2454370
10 82516 1585850 1903020 2114470 2378780 2643000
10 86.500 1704740 2045600 2272090 2557120 2841240
1 00.763 1829430 2105320 2439250 2744150 3049060
11 95.033 1980060 2352070 2613410 3266770
1 00.402 2006760 25161100 2705680 3145140 3404600
11 103.869 2230670 2087610 2086230 3359510 3732700
12 113.008 | 2544600 3302920 3817040 4241150
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CAMBERIA STEEL.

DIMENSIONS OF BOLTS AND NUTS.

Franklin Institute Standard.
Bolts and Threads. Rough Nuts and Heads.
. L sE| = s 4
JEIERFREREAH £
Y (.8 _‘g - g 3 g= Eg Eg} | w
IERERE AR AR
- 3 i K
a g g Lt E
Ins.| No. Ins. Ins. | 8q.Tns. | Sq.Ins. | Ins. | Ins. Ins. |Tns.| Ins.
112 185 | 0062 049 .027]| % J07| BTT % | %
5 18 240 | .0070 077 045 ﬁ 840 | .686 3’, 3
3116 294 | 0078 110 068 972 T
;’, 14 344 | 0089 150 .093 ﬁ 1106 902 | 4
13 400 | .0096 196 126] &+ | 1.288| 1.010 f o
12 454 | 0104 249 162] 35| 1.370| 1.119] &%
11 507 | 0113 307 202|145 | 1.503| 1.227
10 620 | 0125 42| B02(1% | 1.768| 1.443 2
¥ 9 731 | 0140 | .601 420|145 | 2.033| 1.660| £
i 8 837 | 0156 | .785 55015 | 2.298 | 1.876 |1
i3 | 7 940 | L0180 | 994 6941143 | 2.563| 2.093 1
13 | 7 | 1.065 | 0180 | 1.227| .893|2 2.829 |- 2.909 11 |1
13 | 6 | 1.160 | .0210 | 1.485| 1.057 2? 3.004| 2.526 1% Izz
1 6 | 1.284 | .0210 | 1.767| 1.295(2 3.359| 2.742 113 |1
1 5% | 1.389 | .0227 | 2.074| 1.515|2% | 3.624 | 2.959 |11 |14%
13 | 5 | 1.490 | .0250 | 2.405| 1.744|2; 3.880 | 347513 |13
14 | 6 | 1.615 | .0250 | 2.761] 2.048|24F | 4.1564| 3.392 (1% |13}
2 4% | 1.712 | 0280 | 3.142] 2.30213F | 4.420| 3.60812 |1%
2% | 4% | 1.962 | .0280 | 3.976| 3.023 3% | 4.950| 4.042 2; 13
2 4 | 2175 .0810 | 4.909| 8.715|3F | 5480 | 4.4752% |11
28 | 4 | 2425 | .0310 | 5.940| 4.619]4% | 6.011| 4.908 23 |2}
3 8% | 2.629 | .0357 | 7.069| 542845 | 6.541| 53413 | 2%
3% | 8% | 2.879 | .0357 | 8.296| 6.510|5 7.071| 5.774 (3% | 2%
3% | 3% |3.100 | .0384 | 9.621| 7.548]5%3 | 7.602| 6.207 3% |23
33 | 8§ | 3.317 | .0410 | 11.045| 8.641|53 | 8.132| 6.640 3% | 2%
4 3 | 3.567 | 0410 | 12,566 | 9.993| 6% | 8.662| T.07314 |34
4% | 2F | 8.798 | .0435 | 14.186 | 11.329| 6% | 9.193| 7.506 |41 |31
4% | 23 | 4.028 | .0460 | 15.904 | 12,743 | 61 | 9.723 | 7.939 (4% |84%
43 | 2% | 4.255 | .0480 | 17.721 | 14.220| 7% | 10.253 | B.372 43 |3
] 24 | 4.480 | 0500 | 19.635 | 15.763| 75 |10.784| 880516 |31}
bk | 2% | 4730 | L0600 | 21.648 | 17.572|8 |[11.314| 0.238 5% |4
5% | 23 | 4.953 | .0526 | 23.758 | 19.267 | 83 |11.844| 9.671 |5}
5% | 22 | 5.203 | .0526 | 25.967 | 21.262| 81 |12.375|10.104 5} | 4
6 21 | 5.423 | 0555 | 28.274 | 23.0081 93 | 12.905| 10.537 |6 | 4%
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RULES FOR PROPORTIONS OF BOLTS AND
NUTS.

Franklin Institute Standard.

The dimensions of nuts and bolts are determined by the
following rules, which apply to both square and hexagon.

Short diameter of rough nut = 1} X diameter of bolt 4 £ in.

Short diameter of finished nut = 14 X diameter of bolt +
£ in.

Thickness of rough nut = diameter of bolt.

Thickness of finished nut = diameter of bolt — {; in.

Short diameter of rough head = 1} X diameter of bolt + % in.

Short diameter of finished head = 1} X diameter of bolt +
w 1n.

Thickness of rough head = } of short diameter of head.

Thickness of finished head = diameter of bolt — J in.

In 1864, a committee of the Franklin Institute recommended
the above system of screw threads and bolts which was devised
by Mr. William Sellers, of Philadelphia. This system as far
as it relates to screw threads is generally used in the United
States, but the proportions of bolt heads and nuts are not
adhered to because the sizes of bar required to make the nuts
are special and extra work is necessary to make the bolt heads.

Sizes of nuts and bolt heads in accordance with the Manufacturers’
Standard are given on pages 341, 342 and 343,
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WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.

Franklin Institute Standard Sizes.
Basis—1 cubic foot Iron = 480 pounds.

Diameter of Bolts in Inches.

Length under Head to Point.
Tnches, I #F || d || £
13 49| 82 | 122 | 175 | 240| 81.8| 411
134 53| 87 | 130 | 185 | 253 | 835 | 432
2 56| 0.2 | 138 | 196 | 26.7| 352 | 453
2 60| 98 | 145 | 206 | 281 | 37.0( 475
2 63| 103 | 153 | 216 | 2904 | 387 | 4.8
23 66| 108 | 16.1 | 22.7 | 30.8| 404 | 5.7
3 70| 114 | 168 | 23.7 | 32.1| 421| 539
3 73| 119 | 176 | 248 | 335| 430 560
3 7.7| 124 | 184 | 258 | 349| 458 | 58.1
32 80| 13.0 | 19.1 | 26.9 | 362| 473 | 603
4 83| 135 | 100 | 279 | 376| 49.0| 624
415 00| 146 | 214 | 300 | 403 | 525| 66.8
b5 0.7| 156 | 23.0 | 32.1 | 43.0| 550 | T09
b4 104 | 167 | 245 | 342 | 458 | 504 752
6 11.1| 178 | 260 | 362 | 485| 628| 704
614 11.7| 188 | 276 | 383 | 512 663 | 83.7
7 124 199 | 20.1 | 404 | 539 | 69.7| 879
4 13.1| 21.0 | 306 | 425 | 56.7| 73.2| 922
8 13.8| 22.0 | 32.2 | 446 | 504 | 76.6 | 96.5
-1 145 | 23.1 | 33.7 | 46.7 | 62.1 | 80.1| 100.7
9 15.1| 24.2 | 353 | 488 | 648 | B83.5| 1050
014 158 252 | 36.8 | 508 | 67.6| 87.0| 100.2
10 165| 263 | 383 | 529 [ 703 | 904 | 1135
1044 17.2 | 274 | 3909 | 550 | 73.0| 9390|1178
1 170 284 | 414 | 57.1 | 757 | 973 | 1220
1134 185 | 205 | 429 | 592 | 78.5| 100.8 | 126.3
Dl Bl G (A 305 | 445 | 61.3 | 81.2| 104.2 | 130.5
TN TRy ] e 316 | 460 | 633 | 83.9 | 107.7 | 1348
PN NN T 32.7 | 475 | 654 | B6.6 | 1111 | 139.1
500 T I ! 33.7 | 491 | 67.5 | 804 | 114.6 | 1433
L vl R Ry s 50.6 | 60.6 | 921/ 1180 | 1476
MMk e fe s 52.1 | 7.7 | 4.8 1215 1518
T 0 Ll | U e AR 53.7 | 73.8 | 97.5| 1249 | 156.1
TNEE L AR & b ] wat s 55.2 | 75.0 | 100.3 | 1284 | 160.4
P11 ] R PP ] e 77.0 | 103.0 | 131.8 | 164.6
L iy o R I SR | A 80.0 | 105.7 | 135.3 | 168.9
AR SRR | S TeR RS s 82.1 | 1084 | 138.7 | 173.1
Y TR L VPR ] | erha o N A 842 [ 111.2 | 1422 | 1774
ot S B s LR
10l Y ) [ e R
103
e dls ) e s Sl
”_Onn_'m_ch in length of 100 Bolts. _Iﬁ. 2.13 |
To obtain Weights with Square |
~ Nutspee100: Add........ ol s A
Weight of one Hexagon Nut....... 0116 | .020 | 081 | .
_Weight of one Hexagon Head. . ... 0150 | 030 | It
Weight of one Square Nut..... ..| 0139 038 | 056 ¥
Weight of one Square Head.... | .0173 | 020 | 045 | .066 167

All wéiéhta are approximate,




CAMBRIA STEEL.

a37

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.

Franklin Institute Standard Sizes.
Basis—1 cubic foot Iron = 480 pounds,

Diameter of Bolt in Inches.

Length under Head to Point.
L $| |1 |13 1% (1% |13
1% 645 952 134 | 182 | 240 | 300 | 300
13§ 67.6| 90.4| 140 | 180 | 248 | 310 | 402
8 70.6|1035| 145 | 106 | 257 | 320 | 414
2{2 73.7| 1077 | 150 | 203 | 265 | 340 | 426
v 2 76.8 | 1119 | 156 | 210 | 274 | 350 | 439
235 79.8| 116.1 | 161 | 216 | 282 | 360 | 451
3 829 (1202| 167 | 223 | 201 | 371 | 463
3y 86.0 | 1244 | 172 | 230 | 300 | 381 | 475
314 B0.1| 1286 | 178 | 237 | 308 | 301 | 488
33 9211328 | 182 | 244 | 317 | 402 | 500
4 05.2 (1369 | 180 | 251 | 325 | 412 | 512
414 101.3 | 1453 | 190 | 265 | 342 | 432 | 837
5 107.4 [ 153.6 | 210 | 270 | 350 | 453 | 561
544 113.6 | 1620 | 221 | 202 | 376 | 474 | 586
il 110.7 [ 1703 | 232 | 306 | 393 | 404 | 610
6lg 125.8 | 178.7 | 243 320 410 515 635
7 1320 [ 187.0 | 254 | 334 | 427 | 536 | 659
4 1381 [ 1954 | 265 | 348 | 444 | 536 | 684
8 144.3 | 208.7 | 276 | 361 | 461 | 577 | 700
814 150.4 [ 212.1 | 287 | 375 | 478 | 597 | 733
9 156.5 [ 2204 | 208 | 380 | 495 | 618 | 758
914 162.7 | 2288 | 308 | 402 | 513 | 639 | 782
10 168.8 [ 237.1 | 319 | 417 | 530 | 650 | 807
1034 174.9 | 2455 | 330 | 430 | 547 | 680 | 831
11 1811 | 258.8 | 341 | 444 | 564 | 701 | 856
134 187.2 | 2622 | 352 | 458 | 581 | 721 | 880
12 1933 [ 2705 | 363 | 472 | 698 | 742 | 905
1244 190.5 [ 278.9 | 374 | 486 | 615 | 762 | 929
13 205.6 | 287.2 | 385 | 400 | 632 | 733 | 954
1314 2117|2056 | 306 | 513 | 649 | 804 | 978
14 217.0 | 3089 | 407 | 527 | 666 | 824 | 1003
1414 2240|3123 | 417 | 541 | 083 | 845 | 1027
15 230.1 [ 320.6 | 428 | 555 | 700 | 866 | 1052
1644 2363 | 320.0 | 430 | 568 | 717 | 886 | 1077
16 2424|3373 | 450 | 582 | 734 | 907 | 1101
1634 2485 | 345.7 | 461 | 506 | 751 | 927 | 1126
17 2547|3540 | 472 | 610 | 768 | 948 | 1150
1734 260.8 | 362.4 | 483 | 624 | 785 | 960 | 1175
18 2069 | 370.7 | 404 | 637 | 802 | 989 | 1109
1814 273.1 | 370.1 | 505 | 651 | 819 | 1010 | 1224
19 279.2 | 387.4 | 516 | 665 | 836 | 1031 | 1248
1944 285.3 | 305.8 | 520 | 670 | 853 | 1061 | 1273
20 2015 | 404.1 | 587 | 693 | 870 | 1072 | 1297
One inch in length of 100 Bolts. . | 12.27 | 16.70 | 21.82 | 27.61 | 34.00 | 41.25 | 40.00
T"wa'fuﬁ,"‘"jdd“f’f_s_‘f“f"f 435| 672| 0981|1373 | 1857 | 2442 | 3142
*‘ﬁmhtdmﬂmm Nut,. 100|280 | 417 579 | .777 | 1.016 | 1209
_ Weight of Head... . 235 | 357 | 516| .616| .062 | 1.259 | 1611
wmghurmsqum Nut 234 | .356 | 515| .716 | .963 | 1.260 | 1.614
Weight of one Square Head. . .. a7l 412| 506l 827/ 1111 1453 | 1.860

All weights are approximate.




CAMBRIA STEEL.

WEIGHTS OF 100 MACHINE BOLTS WITH

SQUARE HEADS AND NUTS.

WROUGHT IRON.
Manufacturers’ Standard SBizes.
Basis—Hoopes & Townsend's List.

Length under Head Diameter of Bolt in Inches.
to Point.

Tk, IEAEAEARAE AR
1} 34| 60| 92| 136 10| 260 | 338 | 553
2 41 71 | 108 | 157 218| 205| 381| 615
24 48 | B2 | 123 | 178| 246 | 33.0| 424 | 6.7
3 55| 92| 138 | 199| 274 | 305 467 | 739
34 62 | 103 | 153 | 21.8| 208| 400| 51.0| 80.1
4 89 | 114 | 160 | 40| 326 | 435| 554 | 863
44 75 | 124 | 184 | 261 | 354 | 46.7| 503 | 921
5 82| 135 | 100 | 282 381| 502| 636| 983
54 80 | 146 | 215 | 303 | 409 53.7( 67.9 | 1045
a 9.6 | 150 | 230 | 324 | 43.7| §7.2| T3 | 1107
614 103 | 167 | 24.6 | 846 | 404 | 60.7| 76.6 | 1169
7 110 | 178 | 26.1 | 36.0| 40.2| 64.2| 80.9|123.1
(] 1L7 | 189 | 27.7 | 388 | 519 67.6| B85.2| 1204
8 124 | 200 | 202 | 400| 547| 71.1| 89.5| 1356
9 13.7 | 221 | 324 | 449 60.0| 778| 97.8| 1473
10 15.1 | 243 | 355 | 40.1| 655, B4.8| 1064 | 160.0
n 165 | 264 | 386 | 534 7LO| 018 | 1151 | 1724
12 179 | 286 | 417 | 576| 76.5| 08.8) 123.7 | 1848
13 193 | 30.7 | 4.8 | 618 | 82.0| 105.5| 132.0 | 1972
4 206 | 3290 | 470 | 66.0| S87.6| 1125 | 1406 | 200.7
15 220 | 351 | 510 | 70.3| 93.1 | 119.5| 1492 | 222.1
16 234 (372 | 541 | T45| 08.6| 1264 | 157.9 | 245
17 248 | 304 | 67.2 | T78.7| 104.1 | 133.4 | 166.5 | 246.9
18 262 | 41 60.3 | 82.9 | 100.7 | 1404 | 175.1 | 250.4
19 27.6 | 43.7 | 634 | 87.2 | 115.2 | 1474 | 183.7 | 271.8

280 | 458 | 60.5 | 014 | 120.7 | 154.4 | 1024 | 2842

2 30.3 | 48.0 | 60.6 | 95.0 [ 126.2 | 161.4 | 201.0 | 290.0
2 317 | 502 | 727 | 90.0 | 1317 | 1684 | 200.6 | 300.1
z 83.1 | 523 | 758 | 104.1 | 137.3 | 1754 | 2183 | 3215
24 344 | 545 | 789 | 1083 | 142.8 | 182.4 | 220.9 | 333.9
3% 3558 | 56.6 | 82.1 | 112.5 | 148.3 | 180.3 | 235.5 | 346.3




CAMBRIA STEEL. 330
WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND NUTS.
WROUGHT IRON.
Manufacturers’ Standard Sizes.
Basis—Hoopes & Townsend’s List.
Length under Head Diameter of Bolt in Inches.
to Point.

Inches. #F |1 |13 |13 13|23 |12| 2
134 L Ay s e ys AR (e i WD | R e
2 01811900 | 1845 |...... c0enilicnnosfioaresfornrse
214 90.7.| 140.1 1984 | 2648]. .t
3 108.1 | 151.1 | 212.4 | 282.0 0 Laailiasiin
3 !!ﬂ\.ﬂ 1022 | 2264 | 2003) 370 | 485 |......|......
4+ 1250 | 173.2 | 2404 | 316.6) 300 | 520 | 720 |......
414 132.9 | 182.7 | 253.3 410 | 525| 758 |......
5 141.3 | 103.7 | 267.3 | 3400 430 | 570 | 786 | 1180
b4 140.8 | 204.8 | 281.2 | 367.1| 450 | 596 | 820 | 1225
G 168.2 | 2158 | 205.2 | 384.4| 470 | 620 | 854 | 1270
634 166.7 | 226.9 | 309.2 | 401.6| 400 | 645 | 888 | 1315
T 175.1 | 237.0 | 323.2 | 4180 510 | 670 | 9022 | 1318
74 183.6 | 2480 | 3372 | 4362 605 | 956 | 1405
8 192.0 | 260.0 | 351.1 453.4| 560 | 725 | 900 | 1450
9 208.3 | 381.3 | 377.0 480.?‘ 500 | 775 | 1058 | 1540
10 2252 | 303.3 | 404.9 | 521.2) 630 | 825 | 1126 | 1630
1 242.2 | 3255 | 4329 msl 670 | 875 | 1104 | 1720
12 250.1 | 347.6 | 460.8 | 590.3| 710 | 925 | 1262 | 1810
13 270.0 | 300.6 | 488.8 | 6248 751 | 975 | 1330 | 1000
14 202.0 | 30L.7 | 516.7 | 650.3 ?ﬂB 1025 | 1368 | 1000
15 309.8 | 413.8 | 5447 m.s| 1075 | 1468 | 2080
16 320.7 |485.9 | 572.7 | 7283 877 | 1125 | 1536 | 2170
17 343.6 | 468.0 | 600.6 7&23i 010 | 1175 | 1604 | 2260
18 360.5 | 480.1 | 628.6 | 7074 | | 1672 | 2350
19 377.5 | 502.2 | 6565 | 8319 l?"i 1740 | 2440
20 304.4 | 524.3 | 6845 SNH! 1045 | 1325 | 1808 | 2530
a2 411.3 | 546.4 | 7124 M.DI 1087 | 1375 | 1876 | 2620
2 4282 | 508.4 | 740.4 | 9354 1120 | 1425 | 1044 | 2710
23 446.1 | 6005 | 768.3 | 900.0] 1171 | 1475 | 2012 | 2800
b 462.0 | 612.8 | 796.3 lll}lj;l 1213 | 1525 | 2080 | 2890
25 478.9 | 634.7 | 8243 llllii!l.lllI 1255 ‘ 1575 | 2148 | 2980

Bolts from 134 inch to 2 Inches, inclusive, are fitted with nuts made to U. S,
% e




840 CAMBRIA STEEL.
WEIGHTS OF 100 ROUND-HEADED RIVETS OR
ROUND-HEADED BOLTS WITHOUT NUTS.
WROUGHT IRON.
Basis— 1 cubic foot Iron = 480 pounds.
Diameter of Rivet in Inches.
Length under Head to Point.

Inches, Pl #1 & | 2l |1t

1 4.7 93 160| 252| 372| 526| 713

1 55| 107 | 18.1| 283| 413 | 580 782

1 12.1 | 20.2| 31.3| 455 635| 851

1 7.0 ! 134 | 224 344 49.7| 689 I 92.0

2 78 | 148 | M5| 375| 539| T44| 089

2 85 | 162 | 266 | 405 580| 798| 1058

2 93 | 175 | 288 | 436| 622| 853 | 1127

10.1 | 189 | 309 | 46.7 | '66.4 90.7| 119.8

3 108 | 203 | 33.0| 498| 706 | 962 | 1265

3 11.6 | 216 | 851 528| 74.7| 1016 | 1334

3 124 | 23.0 | 373 | 559 78.0 | 107.1 | 1403

3 13.1 | 243 | 30.4| 5600 83.1 1/ 1126 147.2

4 130 | 257 | 415 620 8731180/ 154.1

4 14.7 | 271 43.7| 651 9141235 | 161.0

4 154 | 284 | 458 | 68.2| 0506|1289 | 167.9

4 16.2 | 208 | 479 | 712 | 008 | 1344 | 1748

5 17.0 | 31.2 | 50.1| 743 | 104.0 | 139.8 | 1817

5 177 | 325 522 | 7741082 | 1453 | 188.6

5!? 185 | 330 543 | B804 | 1123 | 150.7 | 195.6

53 193 | 353 | 564| 835 4 1165 | 156.2 | 2025

6 200 | 366 | 586 | 86.6)| 120.7 | 161.6 | 2004

614 208 | 38.0 60.7 | 80.6 | 124.8 | 167.1 | 2163
:ﬁ 218 | 303 628 | 02.7 | 1200 1725 | 2232

223 | 407 | 65.0| 058 | 133.2 | 178.0 | 230.1
\7 231 | 421 67.1 ns.s! 1374 | 183.5 | 2370
T 230 [ 434 | 60.2) 101.9 | 141.6 | 1889 | 2439
7 246 | 448 | 714 | 1050 | 145.7 | 1044 | 2508
254 | 402 | 73,5 108.0 | 149.0 | 199.8 | 257.7

8 26,2 | 475 | 756 | 1111 | 154 .3 | 264.6

Bl4 277 | 50,2 | 70.9| 117.2 | 1624 | 216.2 | 278.4

9 202 | 530 | B4.1| 1234 | 170.8 | 227.1 | 202.2
04 30.8 | 657 | 88.4|120.5 | 170.1 | 238.0 | 306.0

10 323 | 584 | 927 187.5 | 248.8 | 319.8

1004 338 | 61.2 | 06.0 | 141.8 | 1058 | 250.8 | 333.6

11 354 | 63.0 | 101.2 | 147.9 | 204.2 | 270.7 | 3474

1144 360 | 666 | 105.4 | 154.1 | 2125 | 281.6 | 361.2

1 384 | 60.3 | 100.7 | 160.2 | 220.9 | 292.5 | 375.0

One inch in length of 100 Rivets | 3.07 | 545 | 852 1297 | 16.70 | 21.82 | 27.61
Weight of 100 Rivet Heads. . ... L78 | 482 | 095 16.12 | 24.20 | 34.77 | 47.67




CAMBRIA STEEL. 341

WEIGHTS AND DIMENSIONS OF BOLT HEADS.
MANUFACTURERS' STANDARD SIZES,
Basis—Hoopes & Townsend's List.

Dlameter’ Square. Hexagon.
of -
Balt, m::w nul:u. Ak son. ::::. nl::n::n n::‘w. ot :rdf:.
Inches. ;u Inches. | Inch. | Pounds. | Inches. | Inches. | Inches. | Pounis
H . 530 | A S 433 | % ]
e 13 664 | 13 14| # B4l i 12
H % | 79| & 25| o | 670 % 22
[ % | ¥ | 98| -3 40| # | ™8| H 34
3 § |[1081| % 59| 1 866 | 3 5.1
S| 33 [1193| 3| 84| B | M| B 7.3
- i 1 (192 35 | 15| 5 |1.088| 35 | 100
l; i 1 | 1591 & | 199 | 1} | 1209 &% 173
! i 1% (185 | 3 | 311 | 14 | 1516 # 274
1 1} 212 | % 473 | 1} 1783 | %2 £20
1} 143 (2386 | 23 | 673 | 1} |19 | 33 58.3
1} 1i 2662 | 1 923 | 1 2166 | 1 80.0
18 | 28 | 2017 | 18y | 1228 | 24 | 2383 | 1 | 1065
1} % 3182 | 1} 159.5 | 2% 2,500 | 1% 138.2
18 | 20 7| 3.447 | 1% | 202.7 | 205 | 2818 | 14 | 057
1} 2k .72 ) 1% | 2532 | 2} 3.082 | 14 | 2195
1 213 (3977 | 143 | 3115 | 24f |3.349 | 143 | 2698
2 |8 42| 14 %m0l 3 [3464| 13 | 3206
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842 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF HEXAGON
NUTS.
MANUFACTURERS’ STANDARD SIZES.
Basis—Hoopes & Townsend’s List.
S Diametar Plain, Cupped.
Short | long of
n:x Dismeter. | Diameter. Rough | Weight | g ppr [ VOISR | b
Hole, | por 100, 00 | P 100, 2 100
Pounds. Pounds,
Inches. | Inches. | Tnches, | Inches | Inch. | Pounds. Pounds.
3 578 1 5 1.3 | 7800 1.2 | 8500
722 }'5 ﬁ 2.8 | 4440 21| 4790
366 4.3 | 2330 4.0 | 2510
;".— 1.011 T H 7.0 | 1430 6.3 | 1580
1.011 i 7.5 | 1330 6.9 | 1440
3| 1 | 1155 99 [1010 | 92| 1090
3 1 1.155 ]2 108 | 930 10.2 980
5 13 | 1.209 F 13.7 | 730 12.5 800
13 | 1.299 3 ™" 159 | 630 15.2 660
13 | 1.299 3 17.9 | 560 17.0 HRR
1 1.444 5 19.5 | 514 18.5 541
13 | 1.444 = 23.0 | 435 21.7 460
11 | 144 - 22.2 | 450 20.6 485
1§ | 1.588 L 26.6 | 376 254 394
1§ | 1.588 1 303 | 330 28.8 347
13 1.733 L 345 | 290 32.3. 310
13 | 1.733 3 H 40.0 | 250 37.6 266
1 1 1,733 ‘3 37.7 | 265 35.3 283
1 1 1733 | 1 45.9 | 218 43.5 230
ol o1k 18| 3 | # | 53| 221 | 26| 285
1 1 1877 | 1 3 50.8 | 197 47.6 210
1 i 2.021 | 1 1 576 | 174 53.8 186
1 1 2.021 | 1} % 63.7 | 1567 59.5 168
i 2 2300 | 13 1§ | 100.0 | 100 90.9 110
1 21 | 2599 | 1 14 | 138.9 72 | 126.6 9
i 24 | 2888 1 1% | 1852 54 | 169.5 59
i 23 3476 | 1 18 | 243.9 41 | 2222 45
1] 3 3464 | 1 14 | 3333 30 | 303.0 33
13 31 | 3764 | 13 1 g 408.2 24% | 370. 27
1 3% | 4043 | 2 1 493.8 204 | 459.8 213
2 33 4.043 | 2 14 | 4878 204 | 454.5 22
2 | st |40431 2% | 13 |'5128| 1934878 | 208

_—

e e —



CAMBRIA STEEL, 343
WEIGHTS AND DIMENSIONS OF SQUARE
NUTS.
MANUFACTURERS' STANDARD SIZES.
Basis—Hoopes & Townsend’s List,
Diamster Plain, Cupped.
Diameter | g =
© e, Dot || Bongh | VelEB | g | Velght |y
Bolt Hole. [por00. oo fperton | oo
| Pounds. Pounds.
Inches, | Inches. | Inches. | Inches. Inch. | Pounds, Pounds.
1 by 207 % - 1.5 | 6750 14| 7200
& | 5| 84| & | A | 288540 | 25| 4000
: 1 | 1.061 1 i 4.8 | 2100 42| 2380
P 3 | 1237 1§ 13 7.5 | 1330 6.8 | 1460
1 3 | 1287 3 T4 8.9 | 1120 81| 1230
Y 1 144 | % 75 | 119 840 | 108 | 930
P 13 [ 1501 | & 3 154 | 650 | 143 | 700
H 13 | 1591 | § s | 173 | 676 | 161 | 620
3 1 [ 1768 | § e | 230 435 | 211 | 47
2 11 [ 1768 | 3 3% | 278 | 360 | 250 | 400
3 13 | 1.945 ¥ 2 1.7 | 315 29.0 35
3 13 | 2422 3 H# 4.0 | 24 37.0 270
i 13 | 21422 3 % 46.5 | 215 417 240
1 § (2208 3 3% | 55.6| 180 | 488 | 205
3 11 | 2475 3 | 35 61.3 | 163 54.6 183
1 13 | 2475 1 i 709 | 14 | 641 156
1 2 2828 | 1 I 952 | 105 | 87.0 | 115
1t 2 2828 | 13 3 (1020 98 | 943 | 106
1} 2 | 3.18 | 1} 1 | 13564 74 | 12356 | 81
11 2 | 318 | 11 14 | 1563 64 | 1429 | 70
11 2k | 3.536 | 13 18 | 1928 | 52 | 1764 57
1} 27 | 3889 | 13 1% | 2500 | 40 | 227.3 4
1} 3 4243 | 1} 1% | 307.7 325 | 285.7 35
1§ 3% | 4597 | 1§ 17 (4545 | 22 (4000 25
13 3 | 4.950 | 1% 17 | 555.6 | 18 | 500.0 20
13 33 | 5308 | 1F 134 | 666.7 | 15 | 625.0 16
2 4 5.657 | 2 13 | 8163 | 121 7843 123




844 CAMBRIA STEEL.

UPSET SCREW ENDS FOR ROUND BARS.

T R, -,;I\
A | }.3
¥ | 5
e A E T >
Diamster = S
of ¥y of h:fﬁ ‘:t" Number | Weight | Add nﬂ".? ook
Bar. | pody | Serew. | Upset | gt of |per Poot | for | of Thread
of of | Threads | of Bar. | Upset |Over that of
A Bar. B G Thread., le,;,ll;. Body of Bar.
Inch. | Sq.Ins. | Inches. | Inches. | Sq.Ins. Pounds. | Inches. | Per Cent.

3 196 4 302 | 10 668 6 54
i,. 249 4 302 | 10 B845( 4 2
307 4 420 9 1043 5 a7
| | 1 4 550 | 8 1262 6 48
2 42 1 4 H50 | 8B 1.502| 4 25
I} H19 ) 1 4 694 | 7 1.763 | 5 34
601 | 1% 4 893 | 7 2.044| 6] 49
4 | 690 1% 4 893 | 7 2.347| 4 29
1 J8 | 1 5 1.057 | 6 2.670| 5 35
14 | 887 13 5 1.067 | 6 3.014| 4 19
13 994 | 14 5 1295| 6 3379 4 30
1% | 1108 | 1} 5 1206 | 6 3.766| 3 17
13 (1227 1 5§ 1.516 | 5% | 4173| 43 23
1% | 1358 | 1 5 1744 5 4600, 5 29
1§ (148 | 1 5F | 174 | 5 5.049| 4 18
1% | 1.623 | 1] 6% (2048 | b 5.518| 43 26
18 | 1767 2 b | 2302 | 43 | 6.008) b} 30
1 1918 | 2 b (2302 | 43 | 6520 43 20
1 2074 | 2% g; 2650 | 43 | 7.061| B 28
133 | 2287 | 2% 2650 | 4% | 7.604| 4% 18
13 | 2406 | 2 5; 3.023 | 4% | 8.178| 4} 26
1 2.580 5 3.023 | 431 | 8773 4 17
1 2761 | 2 6 3419 | 4% | 9.388| 42 24
145 (2948 | 23 6 3715 | 4 (10.020 5 26

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
standard length, six inches between heads, as shown on page 350, and with
Clevises shown on page 352. Lengths of Upset Ends for use with ordinary Right
and Left Nuts, shown on page 351 may be one inch shorter than above.




CAMBRIA STEEL. 345

UPSET SCREW ENDS FOR ROUND BARS.

S T X3
AUAARARNARY
e o
Diameter Aroa Diameter h Area b e Excess of
B‘;tr of Sc:: o at | Number | Weight | Add |[Area at Root
. m:}y W, | Upsel. | Rogt of par for | of Thread
of Threads | of Bar. | Upset. |Over that of
A Bar, B G | Thread h):zrh Body of Bar,
Inches. | Sq.1Ins. | Inches. | Inches. | Sq. Ins. Pounds, | Inches. | Per Cent.
2 3.142| 2% 6 3.715| 4 10.68 | 4% 18
2% | 3.341| 2% 6% 4.155| 4 11.36 | 42 24
24 | 8547 2% | 6} | 4165 4 1206 4 17
2% | 8758 23 | e | 4619 4 | 1278 | 4 23
2% 3.976| 2% 6% 5108, 4 13.52 | 5% 28
2% | 4.200 3 63 5108| 4 1428 | 43 22
2 4430 3 63 5428| 3% | 15.07 | 43 23
27% | 4.666| 3% 63 | 5957| 3% | 1586 | 53 28
23 4909 3% 6 5957 | 3% | 16.69 | 43 A
2% | 5.157| 3% 6 6.510| 3% | 17.63 | 5% 26
2% 5412| 3% 6 6.510 | 33 | 18.40 i 20
21 | 5.673| 3% 7 7087 3% | 1929 | 5 25
2 5940 33 7 7087 3% | 2020 | 4 19
213 | 6213 3% 7 7548| 8% |[21.12| 43 22
2 6492 3% | 73 | 8171| 8% |[2007| 5% 26
218 | 6.777| 3% 7 | 8171| 3% | 28.04 | 43 21
3 7.069| 3% 3 8.641| 3 2403 | 5 22
3 7.670| 3% 73 | 9305 3 2608 | 5 21
3 8.296| 4 73 9.993| 3 2820 | 4 20
3 8.946 | 43} s 110,706 3 3042 | 4 20
3 9.621| 4% 8 11.329| 21 | 3271 | 4 18
3 10.321 4 8 12.743| 2% | 35.09 | 5% 23
3 11.045| 43 1 [ 13.544| 23 | 37.56 | 5% 23
37 |11.793| 43 3 (14220 23 | 4010 5 21
4 12.566| 5 8% (15763 23 | 4£2.73 | 5% 25

Lengths of Upset Ends above are best adapted for use with Turnbuckles of

| standard length, six inches between heads, as shown on page 330, and with

Clevises shown on page 352, Lengths of Upset Ends for use wnth ordinary
Right and Left Nuts, shown on page 351, may be one inch shorter than above.




846

CAMBRIA STEEL,

UPSET SCREW ENDS FOR SQUARE BARS.

Side Diametar
of Square “?t' of ]‘;f“ 1::' Number | W Add ..!’;‘": ifm
Bar, Bady Saorew. | Upsoh | Root | of |per for | of Thread
o of | Threads | “of Bar. | Upset. |Over that of
A Bar, B G Thread, Im. Body of Bar.
Inch | Sq.0ns | Inches. | Inches. | Sg. Ins Pounds, | Inches. | Per Cent.
4 250 g 4} 802 10 850 4 21
B16 42 420 9 1.076| 5 33
801 1 4 B550 | 8 1.328 5; 41
478 1 45 Bbi0 | 8 1.607| 3 17
1 He3 | 13 4; 694 T 1918 41 23
660 | 1 4 803 7 2245 5 35
? 766 | 1 5 1.057 | 6 2.603| 5% 38
| 819 1 5 1.057 | 6 2989 4% 20
i 1.000 | 1 5 1.295 6 3.400| 4 29
14 | 1420 ) 1 5% | 1.516 5% | 3838 5 34
13 1266 | 1 5; 1.5156 5% | 4303| 4} 20
1% | 1410 1 5 1.744 5 479 | 43 24
11 1.563 | 1% b} 2.048 5 5312| b k) |
1}% 1.723 | 1} 5 2.048 5 5851 4% 19
1 1801 | 2 2.302 41 6.428 | 43 2
17 | 2.066 | 2} 5% | 2650 | 4% | 7.026| 5 28
13 2250 | 2% 53 | 2.650 41 | 7.650 4i 18
1 2441 | 2% b3 | 3.023 4 | 8300 4 24
1 2.641 | 2 6 3.419 41 | 8978| b5 30
143 | 2848 22 6 3.419 4 | 9682 4 20
13 | 3.063 | 21 6 3715 | 4 (10410 43 21
1 3.285 2§ Gi 4155 4 11170 5 26
1 3.516 | 2 6 4.155 4 11,950 43 18
138 | 8754 | 23 6} |4619| 4 12760 4 23

5 of Upset Ends above are best adapted for use with Turnbuckles of

Length
standard length, six inches between heads, as shown on page 350, and with
Clevises shown on page 8562, Lengths of Upset Ends for use with ordinary
Right and Left Nuts, shown on page 351, may be one inch shorter than above.




CAMBRIA STEEL. 847

UPSET SCREW ENDS FOR SQUARE BARS.

oot el
otsqure | A3 |7 of " | smber | Weight | aaa [ aren ot
Bar, Body | Serew. | Upset Root of | per for of Thread
Sl 0, of | Threads | of Bar. | Upset. |Over that of
A Bar, B G Thread. ﬁ‘“& Body of Bar.
2 4.000| 2% 63 5108| 4 1360 | 5 28
21‘5 4.264| 2% 65 5108| 4 14.46 | 43 20
2 4516 3 6% 5428 3% | 1535 | 43 20
2% | 4.785| 31 63 6957 8% (1627 | b 24
21 5.063 31 6% 5.957 32 17.22 4; 18
276 | 5.348| 3§ 63 6510 3 1819 | 4 2
2 5.641| 33 7 7.087| 8% |19.18 | 5% 26
215 | 5.941| 3§ i 7.087| 3% |2020| 43 19
23 6.250 | 3% 7 7.548| 3% | 2125 43 2
2 6.566 | 33 e 8171 3i 2233 | b 24
2 6.891| 33 % 8171 3 2343 | 44 19
2 7.223| 3% % 8641 3 24.56 | 4% 20
23 7.563 3§ 4 9305 3 25.71 5i 23
2 7910 3 72 9306 3 26.90 | 4 18
2 8.266| 4 7 9.993| 3 2810 | 4% 21
2 8.629| 43 7 |10.706| 3 2034 | b A
3 9.000| 4% 73 |10.706| 3 30,60 | 43 19
3 9.766 8 12.087 2'5? 33.20 | b} 24
3 10.563 | 43 8 12743 2 3592 | b 21
3 11.391| 43 8F |13.544| 2§ | 387 | b 19
Si 12.250| 4% 8% |15.068| 2f | 41.85| 5% 23
3 13.141| 5 8% |15.763 22 4468 | b 20
3; 14.063 | 5} 8% |16.658( 2 478 | b 18
3 15.016 | 5% 81 (17672 2% | 51.06 | 43 17
4 16.000| 5% 9 19.267| 2§ | 5440 | 5} 20

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
gmdnrd length, six inches between heads, as shown on page 350, and with

shown on page 352. Lengths of Upset

Ends for use with ordinary

Right and Left Nuts, shown on page 3851, may be one inch shorter than above.




348 CAMBRIA STEEL.

UPSET SCREW ENDS FOR FLAT BARS.

S

I
PR )
Width Thickness Dinmeter Aren Area Add
_of Bar. | of Bar, of Upsat. of at Root of | _of Upset. for
A P B Bar, hread. G Upet.
Inches. Tnch. Inches. | S.Tnches, | Sq.TInches. | Inches. | Inches
2 1 2 2.00 2.30 53 8
3 1 2; 2.63 3.023 63 113
3 1 2 3.00 3.719 63 11
> 13 28 3.38 4159 7 1i
3 1 23 375 4,62 7 1
3 13 2% 413 4.92 7 10
3 1 3 450 5.43 7 10
4 2} 3.00 3.719 63 123
4 ] 2% 3.50 4159 7 12
4 1 23 4.00 4.62 7 1
4 13 3 450 5.43 7 11
4 11 3 5.00 6.51 71 1
1 13 31 5.50 6.51 71 1
4 1 31 6.00 7.54 73 10
4 1 3 6.50 7.54 75 10
4 1 3 7.00 8.64 74 93
b 2 3.75 462 7 1
5 ; 3 438 5.43 7 1
5 1 31 5.00 6.51 73 103
5 11 31 5.63 6.51 7} 101
5 1 3 6.25 7.55 72 93
5 13 3 6.88 8.64 7 93
5 1 3 7.50 8.64 7} 93
5 1 £ 8.13 9,99 5 5
5 1 i 8.75 9.99 )
6 { 33 8.75 8.64 7 10
3 11 3 7.50 8.64 7k 9
6 13 i 8.2 9.99 3 i1
6 1 9.00 9.99

For dimensions of heads corresponding to different-sized pins, see table of
Eye Bars on page 349,

Shortest length of bar permissible on account of method of manufacture is
6' 0" center to end. 4

The above length is used only for bars having heads 1214” diameter or less,

When possible lengths of 7' 0" are preferred. =




CAMBRIA STEEL. 3489

STEEL EYE BARS

1 4] @) |
& FNCEA |
Wl Bl Geeseion

Ax = Area of Excess to form one Head = Plane Area of Head — AX.
A_._“_sg;;ﬂ,gz.’.(gkx A}Tan&—OﬂDSR‘E

A
: R+5 oLk Log. 5= 7040848 — 10,
N BR. o AE “ 0698 = 8.843855 — 10
Diametar
Width of | Minim inmeter
i | e | v | gl | SR aliatin
A T E D of that G
Tnches. Tnch, | Inches. Tnches, | nBedyof Bar |™yppee—
2 A 4 1 33% 73
3 = g; % ‘ 133
gz =f ﬁg 3 s 133
3 3 6 2% & 10
3 3 8 4 e 174
3 9 b - 2%
4 93 4 o 174
4 104 b B 21
4 113 6 ] 273
b 113 4 3% 20
b 124 5 ~ 4
b 1 13 6 " 2753
b 1 14 73 e 32
6 1 13 5% « 21}
6 % 14 61 s 27
6 1 15% 7% 2 313
7 ﬁ 15 b 409%, 26
7 17 7 . 32
8 1 17 b B 25%
8 1 18 6 ~ 30%
8 i 19 8 s 35
9 1} 19 7 s 323
9 1% 214 9 % 363
9 11 22 10 S
10 13 A 103

The size of head given is the size of die. The mzeaf finished head will overrun
this about }4”. Eye Bars are Hydraulic Forged without the addition of
extraneous metal and without buckles or welds. The heads on Eye Bars are
finished of the same thickness " T as body of bar.




860 CAMBRIA STEEL.
TURNBUCKLES.
PRESSED WROUGHT IRON.
o
The Cleveland City Forge and Iron Co.
Dimensions of Bar.
Diameter| . [Reve LlrlaliEl el aele
Diameter Side of
“fs;'" ofBar, | Square Bar,
_ Inches. Inches. Inches. Inches. | Inches. | Inches. | Inches, | Inches, | Inches. | Inches.
7 6 1
: K ﬁ AR
7 s 6 M 1
7 6 1
Byl |08 LIRS 1 :
BT | Ben| B0 E || B
1 - o | 144 | 6 | B2 1%
1 e 2| s | 68 |1 3 i1
1 1 % 15| %« 31048 29 6 |a ;% 34 | 1855
1 | lﬁ i | 1 10 H104 6 134 3 134
1 |1 1 “ 13| 107 2% (] 2 34 | 115
R S }5 < 1g | 1058 | 38 | 6 | 2% 3% | o
3 | HE e g |18 12| 3 o | 3% 435 | o1
2ié 184 * lg 1% " 14 lg’g 3 ] 2 419 | 214
2 13 * 1 lg‘; 1 3 ] 2 434 iié
2ig lﬁ 13 * 1H 13& 3 6 2 474 i
2 1 * 2 lﬁ 131 3{% ] 3 5% | 3
28 |24 * 2 1 ® 113 | 137 3 6 3 5 3
1 1415 | 4 6 3 b 3
gﬁlgﬂﬁzﬁz « aa | 1484 4§gla 32 1 312 32
3 24 2% 15 4 6 3 IE (5} 3
3 gﬁ o« 284 ZQ 15% 414 ] 33 | 1 7 4
R TR R AR A
4 3 2 18 6 6 4% 1;:; 5%
4% 3% 3 21 B4 9 5 134 | 10 (i}
4 3 3 214 | 034 9 b 134 | 10 ﬁﬁ
434 3% 323 2819 | Ty 9 5 2 11! B
5 415 3% o | 1g | o |5l g |13 | eig
" Su]a]ud_ard Lengths, 6, 9, 12, 15, 18, 24, 36, 48 and 72 inches between heads (A)
Or all s1zes.
Lengths of Upset Ends shown on pages 344 to 347 inclusive are those best

adapted for use with Turnbuckles of Standard Lengths, as above,

Dim

which the Turnbuckles are to be used.

ensions E, F, G and H depend upon the specifications of the Bars with




CAMBRIA STEEL, 851

RIGHT AND LEFT NUTS.

: : Weight of
ooy o e Y (- S 8- “25“’ oy O it
Serew. | Dpset. Bar. Square Bar, Nuot Thresd. | Her. | gpg Nut b
B G A A L T w Ends.

es, | Inches. Inches. Inches. Inches. | Insches, |Inches.| Pounds. | Pounds.
Ordinary
{8 el |38 (00| 8] 4
il 9
R i g 42| 8| o
1818 ulh 6 |13 |2 | 3 | =
15t “18 i «q| 7 |14 |2 @] 1d
1|5 1g “ 181 7 |1} 28| 4| 1
R
1§ 5t (10 i - 1% 8 |25 | 38| of | o8l
3 | 51 [t} « 1t 8 | 2% | 33| of | o8i
TIE RN EE
of | 6 [1 @’“m 9 |21 |37 168 | 413
2|6 o2 9 | o8 |31 16} | ai
o8 | 61 R « 2 1}; «qz| oy | ods | af | o1f | s3d
21 | g1 25 18 of | 2if | af | 211 | 53t
of | 6b 2" « 282 «ox| 100 | 8% | 4 | 263 | 66
3 | 6} 2 2% 10 | 3% |45 | 264 | 66
31 | 6f 2g « 9§ zr, 10 | 8 |5 | %2 | s
s [ 7' [2 2 1 |3 |53 | o
3; 73 3 24k 13 | o8 | 53 | 45 | 116
4|7 3 2| 4 | 6f | 6 | 138
3lali ula B |2 |2
e b T ey
5 It "1§ « w9 |13 |2 st 153
1|5 |1z « 14 o |17 |23 6 153
1§ | 53 13 1,1, «13| o | 2 23 8f | o
13 | 5% (15 « 13 [t of | 2% | 28 | 8f | 21k
1§ | 58 1% % 10 | 28 ag 12 29;
2 | 53 1) « 18l 10 |25 |38l 120 | 2

For Details of Upset Ends, see pages 344 to 347 inclusive,
Length of Upset Ends for use with R.u;ht'and Leg. Nuts may be made one

inch shorter than the di ions given in




852 CAMBRIA STEEL.

CLEVISES.

B - oA ieea]
The Cleveland City Forge and Iron Co.
25 -ﬂ Dimensions to ba
g E’EE’ Diameter of Pin in Inches. used with Spacifiod
asRe |y Dinmeters L
D |"A| B | 1124136115 2 [23412}41234] 8 3%413%413%| 4| T |G | F | E
ns. | Ins, L Diameter I in Inch ) Ins, | Ins, | Tns. | Tns.
AR 0 LM .| 23| 1) 3| H
5 [l o] bt e
1;i o a1l3ig). .l 0 LR I R
14| 6 3148141387 .. Lo |3¥ | 18g] 2| 2
1 0 ‘“‘%";3‘54‘.. I. 3% 17
1 niz 1433414 [834 ki %l | H
ik i AR
4 | 5
15| 8 - |4361487 o4 Isi4 |5ig A (B s H
14| 8 sy;ism.mai*. Ll leglog) Bl 3¢
2119 |a A L R S B PV PP e
el;j 9 .. (554|535 634l634168¢| 0 010
2410 (B3I 000 50041 .|| B3| 28| H| 24
25 it Gsess 8 |8 (L8 | | u
e £= o 1 1 1HHH R
27412 ¥ ke s ‘s glofo|8 |* [M 1K
T 4 e ) o B, B I8 lololole [44l1alng
Di

the thickness of the pin plate,

steel

mension ** H "' is usually ﬁ;hlargcr than diameter of pin and ** J " is made to suit

e above Clevises are designed for use with medium

rods of 60000 to 68000 pounds tensile strength per square inch. All clevis nuts

with diameter *“ 1" 8 inches or larger dimension ““ A" will be 12 inches,

OF RI*VBT HEADS AFTER DRIVING.

23 22 i T A
NET il (NP
:"g+ ' :*—4;::!--*'

30y =gy - 1% >4
D f:—‘ ] +,

33
¥
/?"i;ﬂ- P A
BNE (~ ANE  #NT
3 ' L
3 ! [ ¥ i I Y4 )
TR A e a* ] ! » !
d repd. ]
B R e (S YRR B
L <~~~ 't
g2 B
T [ B
5 5
X =
a2
BUTTON HEADS. ¥
Height of Head = & ¥ Diameter of Rivet. Radius of Head = 3{ Diameter
of Rivet + ",

COUNTERSUNK HEADS.
Diameter of Countersunk Head same as Button Head. Angle of Countersink
= 30°, In figuring Clearances for Rivet Heads allow for Heights as follows:
54" for 3{" rivets, 3{" for 14" rivets. All dimensions in inches.




CAMBERIA STEEL, 353

WEIGHTS, DIMENSIONS AND SAFE LOADS
OF CHAINS.

As given by Standard Manufacturers.

Bize. Commeon Coil. Crane. 8tud Link.
- 2l s 2|4 ¥l 4
<i| Z 3|32 =3 | 4|38 2 g c i 3 °
g 2|5 |25 EE 5| % gg EE v % | Ay 33
g % g| £ 28 E“ 2|8 |8 B|E|E |38
| & |3 E|E |3 |5|F |5 |8
I:a' ; E Ins. | Ins, | Lbs, "; Ins. _I.be.

3
3 3 otz g
sks  ShEh:

=
(=)
el ad

170 | 57| 3% | 08| 180
21.5 i} 4 12.5 22.8
270 | 74| 414 | 152 | 281
310 | 73{ | 47| 1858 | 340
36.0 | 814|534 | 220 | 405
48 (10| 8% | 202 | 851
513 | 1014 | 634 | 342 | 633
58.3 | 1134 | 734 | 400 | 720
658 | 12 7{2 42 | 813
737 |13 | 8% | 500 | 911
820 | 1334 | 8% | 542 | 1015
909 | 14 60.0 | 11255

Safe Loads based on one-half Proof Test, or one-fourth of the approximate
breaking load of chain.




364

CAMBRIA STEEL.

BRIDGE PINS, NUTS AND PILOT NUTS

.
TR

I All Threads 8 per inch.
Diameter Short
Nominal of ' i Diameter
b dmﬁm Thread. of Nut. of Nut. of Holes
| ¥ A | G in Eye Bars,
Inches. Inches, Inches. | Inches
1 1 2 D+
lﬁ lg 2;2 2 o
2 1 2 2 i B b4
b R
2 3 4 .
3 2 sﬁ 4* ” I :E:
3 2 4 4 S Tds
i g4 | 8|
4 g!& gﬁ s
i i i I
437 4 514 P :t s
b 4 514 “ 4 1la
B S St
3 4 o P
] 4 (i} “ 4 1ln
: Of i ani e e
H 4y 8 AR
7 4 7 “+1ls

Allow %" excess for each eye bar packed on the pin.

COLD ROLLED STEEL COTTER PINS.

. Dimensions of Pin in Inches.

Damew ot | b1 |1 mg|isc|a |on¢|ons|o3¢|s |onc] s oc| 4
mro& |_P_ B4 14| 134|152 [2% 204(23{ (3 |314|3%4|8¥
s | a | w| & | w4 3] 6| 35| 3| m| | | u| u
B ol o | a] o &] &] %] 5] 6] 5] 5] 3 34| 34| 3¢
gy ol B T PN PR FYPY PO P PP PP P P e Py




CAMBRIA STEEL.

Rough Nominal Diameter
Diameter | Diameter " of
of Pin, | ofPin. | ofPin, | Point | "o of Nut. Ootter Pin.
G N D P T R [¢]
Inches, Inches, Inches. Inches. | Tnehes. Inches. Inch,
1 1 1 1 1 17 1
lﬁ 15 1* lg 2% % 1 1:‘
2 1 1 1 2 ;% 1 *
Eg o %E I 5 ié y
PR B B Bl
3 3 2 2 3 2 "
Al b |25\ 88 8|
4 3 3 Bii dﬁ 5 1‘5 &

D=G-4#". P=N-13{",

COUNTER AND LATERAL RODS.
SOLID OR UPSET EYES.

~t->]
=7
>
o
@
|l |
-]

F g
Food ROUND BARS. SQUARE BARS.
Diameter | Diameter | Diameter Side of | Diameler | Dismeter Add
= el I Sl e i a1
A E D A E D
_ Inches. Inches. Inshes. Inches. | Inches. Inches. Inches. | Imches.
% 2 1 9 1 4 2§ 16
i w | M8 |8 |1 | 8| e
lg 5 ﬂg 20 1 5 zié 1614
1 5 2 1814 1 & 3 18
1 Eﬁ 3 20 18 5 3 1614
135 ) 3 1814 1 6 3y 18
l% 6 3 21 114 6 3 16:
HEAE SEARAE N N
2 Gﬁ 3 20 22 Tig 4 2105
‘A AR I AR
2 8 4 25 2% 8 4 21
3 H o | 3| B | 34 | ®°
15 5 3 23
1 5% 3 20
X l% 6 3 20
) 3 B |
1 b v 2 18

For details of upset screw ends for round and square bars see pages 344 to 347,




866 CAMBRIA STEEL.

COUNTER AND LATERAL RODS.
LOOP WELDED EYES.

r—-——

e

- i 21):—-

X~

Additional length of bar beyond center of pin required to make eye for square
or round bars.

i Diameter of Pin in Inches.

of Bar.

mae | 3|1 |33[ 23 (22 ] 2 |92 |2 |38 |8

53 63| 73| 83| o [103 | 113|123 [ 133 |14 |15
§o(ed|7d| 8| o |10 |10F| 11 | 124 | 134 | 143 | 154
3 |68 |73 8yl o108 |11d| 128 (131 |14 |15 |16
$0..0.08 | 9|10 |10f| 113|128 | 185 | 143 | 153 | 163
1 8y | o 103|113 (123 {133 |14 |15 |16 |1
13 A0 1u§ 113 12§ 133 143 | 15% | 1 133
{ 10} | 113 12i 188 |14 | 15 | 16 133 173
1 13 | 123 | 133 | 143 | 153 | 163 | 178 | 18k
1 121 (133 | 14 |15 |16 | 63 | 173 | 182
L R G WA e e 134 | 143 | 153 | 163 | 174 | 183 | 103
1 14 |15 |16 | 163 [ 173 | 183 | 193
. <R i il e M 154 | 16} | 173 | 181 | 194 | 20
L S ) I ) % 16 | 163 | 172 | 182 | 101 | 203
Zi .......... 171 13% 193 | 201 | 21
2 R o s 18" | 18% | 193 | 208 | 213
i R 1 O R 191 | 208 | 21
o 1 L e ok A S| | 193 | 203 | 213 | 222
gg WA M T e e %13 g%; 2t
5 el pagls oo 25 26 b
| |

- I 3| (7] AP PR | | B 233 | 24
Bl g e e e |2
3 | o0 T P P A 1S S e

= Len-ath in inches beyond oénte-r_ol' pin requIr;d- t_o form one eye =X.
! A A = Side or Diameter of Bar.
FormuLz: When 2 =or<l1 D = Diameter of Pin.

! Length of bar including amount required
X =37 D+ Al +1 to form one eye = E — c+x“
When 5 >1

X-3-7[D+M+§-




CAMBRIA STEEL. 367

COUNTER AND LATERAL RODS.
LOOP WELDED EYES.

Additional length of bar beyond center of pin required to make eye for square
or round bars.

or Side Diameter of Pin in Inches.

Tnckes, | 3% (83 | 4 | 4} | 4} | 43 | &6 |6} | 6% [ 5% | 6

3 |16 |16 | 173 18% | 194 | 204 | 21} | 224 | 23% | 4% 253
§ 163174181193 (20 (21 |22 | 223 | 233 | 24% | 25
4 | 167|173 | 187 | 194 | 204 | 214 | 224 | 23} | 241 | 25% [ 26
+ (174183 | 19320 | 21 |22 | 22% | 237 | 24% | 253 | 263
1 173 | 183 | 193 | 204 | 213 | 224 | 23% | 24} | 25} | %6 | 27
1§ 18} | 194 (20 |21 | 22 | 223 | 233 | 24} | 256 | 26% | 273
1 184 (194 | 203 | 215 | 224 | 2% | 241 (252 |26 (27 |28
13 | 193 (20 |21 |22 | 22% | 23% | 24 | 25% | 265 | 27% | 281
1% |19 [20% | 213 | 223 | 23} | 241 | 254 |26 |27 |28 |23%
1% 21 |22 | 227 | 233 | 243 | 25} | 26% | 27} | 28% | 29
13 | 204 (214|223 | 233 | 24} | 254 | 26 |27 |28 |28} 202
13 |21 (22 | 223 23% | 24% | 253 | 263 | 273 | 284 | 29% | 80
2 1213|224 |23%| 241 | 25} | 26 |27 | 28-| 28% | 201 | 30%
Zi 22 |23 |R33|24% | 251 | 264 | 274 | 28% | 293 30; 31
2+ | 223 (233 243 |25% | 261|274 (28 |29 |30 |30% 313
2% |23 |24 |25 | 253 | 263 | 27% | 283 | 294 | 30% | 81% | 3%
2% (231|244 (254|263 | 2731 (28} (20 (30 (31 (32 | 3%

2% |24 |25 |26 | 263 | 27% | 283 | 29% | 304 | 314 | 82% | 33}
2 |44 25}'255 g} 281 | 291 | 304 |81 |32 |33 |83

2z | 2% |26 |27 28% | 201 | 30% | 813 | 323 | 33% | 34
3 | 253|264 (274 285 | 20} | 80} | 31 [ 82} [ 33 35
3F |264(27 (28 (29 | 30 |30% 313 | 82% | 33% | 34} | 364
3% | 263|277 |28%| 294 | 304 | 31} | 321 [ 33% [ 34 36

35
3F |272(28%(29 |30 |81 | 313|323 | 333|843 | 95% | 363
3% |27%(28% 203|305 | 31} | 323 | 33} | 341 | 35} [ 36 | &7

For additional length required to form upset end and details of same see tables
of Upset Ends, pages 344 to 347 inclusive.

For details of Turnbuckles, see page 350.
For details of Right and Left Nuts, see page 351,




358 CAMBRIA STEEL. %

STANDARD STEEL WIRE NAILS AND SPIKES.
Bizes, Lengths and Approximate Number per Pound.

Qommion. Barbed
tb="l1[1].] [4 | [
Size. Diameter, | No. | o 2 | AP
oo LIEE T AEE
W.& : 2 |
Ins, e Inch. | Lb, =
2d |1 |15 |.072| 8768 |s78]..... 1351 1010, 1010 411
ad | 11|14 |.080| 568|568 . 807| 635 635| 225 | 568
4d 1;2 1214/ .000 | 316 | 316 |.... . 584| 473| 473| 187 | 274 274
5d | 13§ | 123g] 000 | 271 [ 271 |.00C 500 406 406| 142 [ 235 | 118 | 142
od |2 | 1134 .13 181 | 181 | 157 300) 236/ 236) 103 | 204 | 103 | 124
7d | 234 | 1134 13| 161 | 181 | 130 238 210 210]..... 130 | 78| 92
8d | 219 | 1035|131 | 106 | 106 | 99| 180| 145 145]...." 125 | 69| 82
od | 257|105 31| 06| o8| oo 172 132 132 14| 54| 62
iod [3 | 0 |.48] 60 50
124 [3%| 9 |148] &8
16d | 3la| 8 |.262] 49
20d |4 | 6 [d02] 31
s0d | 4%4| 5 |207| 2
i0d |5 | 4 |32 18
s50d | 514 3 |.244| 14
6od (6 | 2 [283] 11
Siza.

|
g

2R

BEEEREEsexaREE gEgF
g




CAMBRIA STEEL. 359
MISCELLANEOUS STEEL WIRE NAILS.
Approximate Number per Pound.
E g §= §§ Length in Inches.
= L]
B33 35| a2 a8 &2 %]2ra]2]0s
000 | 382 280 923 |,
% 8
1 - 45 g
2| 203 |..uie PRI RTNE ORI SR e e L AR
3 e 87 60| 50
4 72| 60
A 85 71
6 | .102 09 82
= 1 100
8. 115
L 138
10 |. 185
11 | .120 200
1% 274
13 | 357
14 | 473
15 | 584
16 | 761
17 | 1038
18 | 1379
19'| 041 .| 10668 | T112| 5334 | 4267 | 8558 | 2033 | 2667 | 2370 | 2133| 1778
20 | 035 15000 | 10000 | 7500 | 6000 | 5000 | 4400 | 3750 | 3333 | 3000,
21 | .032 | 23702 | 17777 | 11850 | BSS8| T111 | 5026 | 5070 | 4444
_ 22 | 028 | 30478 | 22856 | 15237 | 11428 | 0143 | 7618
g g . :§ Length in Inches.
-
! ;-;5 -§5 13| 2 (2}/23(23/ 3|33/ 4|42/ 5(6|7|8|9 |10
000 |.362| 200 17| 16| 14| 13| 12| 10| O] 8| 7| 6} 5|4lg 4 |3} |
00 |.331| 23| 20| 18( 16| 15| 14| 12| 10| 9| 8B| 7| 6|5 | 424/ 4
0 |.307| 27| 24| 21| 19| 17| 16| 14) 12| 10| 9| 8| 7|6 |5 |4
1 |.283| 32| 28| 25| 23| 21| 19| 16| 14|13 (11 |10| B|7 |6 |B&
2 |.263| 37| 32| 20| 26| 24| 22| 19) 16| 14 | 13 |11| O|8 |7 %2 1
3 (244 43| 38| 34| 30| 28| 25| 22| 19|17 | 15 (13| 1110 |8
4 (225| 51| 45| 40| 36| 33| 30| 26| 23| 20 [ 18 |15|13 |11 (10 |9
5 (207 60 53| 47| 42| 30| 35| 30| 26| 24 | 21 | 18| 1 r
6 |92 71 62| 55| 50| 45| 41| 35| 31|28 | 25 (21|18 .
7 |.177| B5 75| 67| 60| 54| 60| 43| 37| 33 | 30
8 |.162 QBI 86| 76( 69| 62| 57| 40| 43| 39 | 35 [ 20|
9 [.148) 118/ 103| 02| 82| 75| 69| 50| 52| 46 | 41
e S R P v e
- { 1 . .
12 | 1105 | 235] 204 | 182 | 164 | 148 | 137 | 117 | 108 Gauge. | 11 | 12
13 | .002 306 268 | 238 | 214 | 195 178 153 Rt ome [Ty
14 | .0R0 | 406] 350 | 315 | 284 | 258 | 236 000 3
15 | .072 sml 438 | 389 | 350 00 3 Y
16 | .063 | 853 571 | 508 0 4 4
17 | .054 | 890 779 1 5 4i2
18 | .047 1182| 2 [] 5.
These approximate numbers are an average only, and the figures given may
be varied eszaer_ way, by ch in the di ions of heads or points. Brads
and no-head nails will have more to the pound than table shows, and large or
thick-headed nails will have less,




380 CAMBRIA STEEL.
CUT STEEL NAILS AND SPIKES.
Sizes, Lengths, and Approximate Number per Pound.
: Langth. ! Casing
Sizes, Common. | Clinch, | Pinishing. e Fencing. | Spikes,
2d | 740 400 1100
3d 14 460 260 880
4d 1l4 280 180 530 420
5d 13§ 210 125 350 300 100
6d 2 160 100 300 210 80
[ | 2 120 80 210 180 60
&d 214 88 68 168 130 52
od 25 73 52 130 107 38
10d 3 60 48 104 88 26
12d 3y 46 40 96 70 20
16d 3g 33 34 86 52 18 17
20d 4 23 24 76 38 16 14
25d 44 20
30d 414 11
40d 5 9
50d 534 74
60d 6 6
614 514
7 5
|
Siae: 1 e Sisting, | B | T i
Inches, Barral, Inches. | Fine Fina,
% 1462
% 1300
1 1100 060
2 114 800 750
134 650 600
3d
Tobaseo. Brads. | Shingle,
pe 5
5d 130
6d 97 120
7d 85 94
8d 68 T 90
od 58 62 72
10d 48 50 60
12d. | B e cssensa]pesnaapifesanssaforrenmanione sanne 40
27

C16d
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SQUARE BOAT SPIKES.
Approximate Number in a Keg of 200 Pounds. s
ise, Length of Spike—Inches.
h. | 38/ 4|6 |6 |7 |8 |9 |10[(11|12|14]16
3§ | 3000 | 2375 | 2050 | 1525
P ] 1660 | 1360 | 1230 | 1175 | 990 | 880
1 1320 | 1140 | 940 | 800 | 650 | 600 | 525 | 475 ]
.l L e PR 600 | 500 | 510 | 400 | 360 | 320 | 230
75 4| i el 1 450 | 375 | 335 | 300 | 275 | 200 | 240
M abnaidi i [ 5% 260 | 240 | 220 | 205 | 100 | 175 | 160
| e
RAILROAD SPIKES.
Quantify of Spikes por Mile of
Siza Mossured Averags Single Track. Ties 2ot toe, Rail Used,
UsderBood  |Mumberperkeg| 4 PPissperTie Weight per Yard.
Inches, et B -~ Kegs. Pounds,
B X % 300 7040 354 75 to 100
B X I b1 5870 2014 6
5 X& 400 5170 20 40" 56
5 X% 450 4660 314 35 40
24X 50 | 3060 20 0“2
4 X% 600 | 350 173 25« 35
X i 050 | 3110 18% 20 30
4 X% 720 | 2000 143 204 30
X T 9200 2350 1 8¢ 25
4 X% 1000 2090 1034 16 25
844 % 3¢ 1190 1780 9 16 20
B XY 1240 1710 8% 6 2
24X % 1342 1575 7% 8% 18
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DIMENSIONS, WEIGHTS AND PROPERTIES
OF STANDARD PIPE.
Dismeter in Tnches, Weight s Section | Radins
— perfook | gty | Modulus | gogtion
Nominal, Extarnal. Internal. Pounds, In:be;i Inches? lﬁ
BLACE OR GALVANIZED STANDARD WEIGHT PIPE.
3 | .40 269 244 | 001 005 | .12
1 .540 .364 424 .003 012 | .16
i 675 | 493 | 567 | .007 | 022 .21
i .840 622 850 | 017 041 [ .26
3 1.050 824 | 1.130 037 071 .33
1 1315 | 1.049 | 1.678 .09 13 42
11 1.660 | 1.380 | 2.272 19 .23 .54
1} 1.900 | 1.610 | 2717 31 .36 .62
2 2.375 | 2067 | 3.652 67 .56 79
21 2.875 | 2469 | 5793 1.53 1.06 .95
3 3.500 | 3.068 | 7.575 | 3.02 1.72 1.16
3} 4000 | 3584 | 9109 | 479 239 | 1.34
4 4500 | 4.026 | 10790 | 7.23 | 321 1.51
4} 5000 | 4.506 | 12.538 | 10.4 42 1.68
5 5503 | 5.047 | 14617 | 152 5.5 1.88
6 6.625 | 6.065 | 18.974 | 281 8.5 2,95
7 7.625 | 7.023 | 23544 | 465 12.2 2.59
8 8625 | 8071 | 24.606 @ 63.4 14.7 3.31
8 8625 | 7.981 | 28554 | 725 16.8 2.94
9 0.625 | 8.941 | 33.907 | 107.6 | 224 3.28
10 10.750 | 10.192 | 31.201 | 125.0 23.4 3.70
10 10.750 | 10.020 | 40.483 | 160.9 | 299 | 3.67
10 | 10750 | 10.136 | 34.240 | 137. 2.5 | 3.60
11 11.750 | 11.000 | 45.557 | 217.0 | 369 | 4.02
12 12750 | 12.090 | 43.773 | 2485 | 400 | 3.1
12 12750 | 12000 | 49.562 | 2854 | 447 4.38
13 14.00 | 13.25 | 54.568 | 372.8 53.3 | 4.82
14 15.00 | 14.25 | 58.573 | 461.0 | 61.5 | 5.23
15 16.00 | 15.25 | 62.579 | 5620 | 703 | 5.3
STANDARD EXTRA STRONG PIPE.
3 | 405 | .215| .14 .001| .006| .11
i 540 | 302 .535 004 | 014 | .15
675 | 423 738 009 | 026 | .20
840 | 546 | 1.087 020 | .048( .25
3 1.050 | .742 | 1473 045 | 085 | .32




CAMBRIA STEEL. 363

DIMENSIONS; WEIGHTS AND PROPERTIES
OF STAN'DARD PIPE (CONTINUED).

Dismeter in Tnches. | Weight it i | Soction | Radins
— | per Fool. Toertia, Modu Jus. Gyration.

Nominal, I Fxternal ‘ Internal ‘ Pounds | poe ‘ U

& l-rmm EXTRA ST STRO!&G PIPI (CoNTINUED).

1 | 1315] .57 2am A1 16 Al
1 i 1.660 | 1.278 | 2.996 24 29 52
1 1.900 | 1.500 | 3.631 30 46 61
2 2375 | 1.939 | 5022 87 73 kil
2} 2875 | 2323 | 7661 | 192 | 134 92
3 | 3500 | 2900 10252 | 889 | 223 | L4
34 4000 | 3364 | 12505 | 628 | 314 ‘ 1.29
4 4500 | 3.8% | 14983 | 96 4.3 148
4} 5000 | 4200 | 17.611 | 14.1 5.6 1.65
5 5563 | 4813 | 20778 | 207 7.4 1.84
6 6.625 | 5761 | 28.573 | 405 | 122 219
7 7.625 | 6.625 | 38.048 | 714 | 187 2.53
8 8.625 | 7.625 | 43.388 | 1057 | 245 2,88
9 0.625 | 8.625 | 48.728 | 14904 | 31.0 3.23
10 10750 | 975 | 54735 | 2120 | 39.3 3.63
1 11750 | 10.75 | 60.075 | 280.1 a7 3.98
12 | 12750 | 1175 | 65.415 | 360.7 | 56.6 433
"I.'A_ND&ID DOUBI.I m STIORG_?I_?_E_ _ :

$ | 80| .252| 1714 | .on 058 22

3 1.050 434 | 2440 058 110 .28
1 1315 | 599 | 3.650 14 21 36
1 1.660 | 896 | 5214 34 AL |
1 1900 | 1100 | 6.408 57 o1 | .55
2 2375 | 1.503 | 0020 | 131 | 110 | .70
24 2875 | 1771 | 13.605 | 287 ‘ 2.00 84
3 \ 3500 | 2300 | 18583 | 60 | 34 | 105
3 | 4000 | 2728 | 22850 | 98 4.9 1.21
4 4500 | 3152 | 27541 | 153 | 68 1.37
4} | 5000 | 358 | 32530 | 226 | 90 | 154
5 5.563 | 4.063 | 38.552 | 337 | 123 | 172
6 6.625 | 4807 | 53160 | 663 | 200 | 208
7 | 7625 | 5875 | 62079 | 1075 | 282 2.41
8 | 8625 | 6875 | 72424 | 1620 | 37.6 2.76
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WROUGHT IRON WELDED STEAM, GAS AND WATER PIPE.

DIAMETER. I Weight | UIROUMFERENCE. | Tinss) Feet to 1 8.
Wominal. | Toside. | Outsida. | ThICK0%SS, w‘mt rm-m.qu-m.l Ft Surface.
Inches. | Inches. | Inches, | Inches. | Pounds, | Inches, | Inches, | Inside. | Outside.

260 405 | 068 24 85 127 | 1418 | 045
364 510 | 088 424 114 | 170 | 1052 | 7.08
493 .| 675 | 091 567 | 155 | 212 | 774 | 508
622 &40 | 00 850 | 195 | 264 | 615 | 455
824 | 1050 | .113 1130 | 259 | 330 | 463 | 364
1 1040 | 1315 | .133 1678 | 830 | 413 | 364 | 291
114 1380 | 1660 | 140 | 2272 | 43¢ | 52 | 2w | 230
14 1610 | 1900 | .145 2717 | 506 | 897 | 237 | 201
2 2067 | 2257 | .15 3052 | 649 | 746 | 185 | 161
g 2460 | 2875 | 208 5793 | 776 | 008 | 155 | 133

3 3,068 3.500 | 216 T.475 064 | 11.00 1.4 1.00
34 3.548 4.000 | 226 0.109 1L15 | 1257 1.08
4 d 4.500 237 10.790 12.65 14.14 05
44 4.508 5.000 | 247 12.538 14.16 | 1571 85
258 14.617 15.56 1748 18
280 18.974 1805 | 2081 63
A g 23,95 54
207 | 24,606 2536 | 27.10 g
43

BRERE
£
g

322 28.554 2507 | 27.10

oo
grmaso

8.94 .625 A ’
10192, | 10.750 | .279 31.201 3202 | 3397 a7
X 307 ’ 33.77

RhighhbhbbsrrbaslkE

14.250 :5Zmu| 375 | 88573 | 47 | 4rag 27

5
1]
7
8
8
9
10
10
10
i
12
12
it
15 15250 | 16000 | 375 | 62570 | 4701 | 5027 25
Nominal AHEL Lineal Peet | No, of |Contents to {| COUPLINGS FOR PIPE.
Diameter. | Internal, | External. mtni.lgﬁ Threads | Lineal Poot. OutsideDiam| Length.
Tnohes. | 8q. Inches. | §q, Inckes. | *CbicFoot. | prTuck. | “Galigng | ~Tnches | Tnohes
06 a3 | 254000 | 27 003 50 81
g 10 23 | 138400 | 18 1005 72 04
10 38 | 75440 | 18 010 81 1.08
30 55 | 47390 | 14 016 1.00 131
ﬁ 53 87 | 27000 | 14 028 133 156
1 87 135 | 16660 | 1134 015 156 151
14 1550 216 9628 | 1115 078 1.05 2.13
114 2,04 2.84 7073 | 1114 106 2.22 238
2 335 443 4291 | 1115 174 2.75 2.63
214 478 6.49 3008 | 8 249 3.28 2,88
3 7.38 9.62 1048 | 8 380 3.04 3.13
314 9.88 1257: | 1457 | -8 514 444 3.63
4 1272 15.90 131 | 8 661 5.00 363
414 15.93 10.63 903 | 8 828 5.50 3.63
5 10.09 24.30 720 | 8 1.040 622 413
] 28.87 3447 4.98 8 1.500 731 4.13
7 3871 45.66 372 | 8 2,010 831 413
g 51.18 58.43 282 | ‘8 2660 | 031 4.63
50.03 59.43 288 | 8 2.610 9.31 463
9 6279 || 7276 2% | 8 60 10.38 5.13
10 8147, | 0076 1|8 4230 11.66 6.13
i 8033 90.76 178 | 8 4190 11.66 6.13
10 78.86 90.76 183 | B 00 11.66 6.13
il 9508 | 10843 152 | 8 4.940 12.68 6.13
12 11463 | 12768 125 | & 5.960 13.88 6.13
3 S| msa0 | 12768 127°] '8 5 13.88 8.13
137.80 | 153.04 104 | 8 7.160 15.08 6.13
14 15948 | 17671 0 | 8 8.280 16.38 6.13
15 18265 | 20106 Dl s 9.400 17.38 6.13
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MANUFACTURERS' STANDARD SPECIFICATIONS.
Revisep ArriL 21, 1914,

STRUCTURAL STEEL.
Grades.

1. These specifications cover three classes of structural steel, namely:
Class A steel, to be used for railway bridges and ships.

Class B steel, to be used for buildings, highway bridges, train sheds and
similar structures,

Class C steel, to be used for structural rivets.

I. MANUFACTURE.
Process.

2. Steel for Classes A and C ghall be made by the open-hearth process.
Steel for Class B may be made either by the open-hearth or by the Bessemer
process.

II. CHEMICAL PROPERTIES AND TESTS.
Chemical Composition.

3. The steel shall conform to the following requi 5 as to
composition:

| Clas A | ClassB | Class C

Elements Considered. Steel. Steel, Steel,
Phosphorus, max., per cent.:
Basicopenhearth.................. 0.04 0,06 0.04
Acid open hearth............oivien. 0.06 008 | 004
ORI = 7.1 v s v tr = nie s e e pieia v e e (¢ e e
Sulphur, max., percent................ 0,05 3 | 0045

Ladle Analyses.

4. To determine whether the material conforms to the requirements
specified in section 3, an analysis shall be made by the manufacturer from a
test ingot taken during the pouring of each melt. A copy of this analysis
shall be given to the purchaser or his rep ative, if req ed

Check Analyses.

5. A check analysis of Class A and Class C steel may be made by the pur-
chaser from finished material representing each melt, in which case an excess
of 25 per cent. above the requirements specified in section 3 shall be allowed,
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III. PHYSICAL PROPERTIES AND TESTS.
Tension Tests.

6. The steel shall conform to the following requirements as to tensile
properties:
. o [. CissA, | ChassB | ClasC
Properties Considered. Steel, Steel, | Steel,

Tensile strength, 1b. per sq. in.| 535,000-65,000 | 55,000-65,000%| 46,000-56,000

Yield point, minimum, 1b, per

T Gl AR e SR 0.5 tens. str. | 0.5 tens. str. | 0.5 tens. str.
|
Elongation in 8 in., min., per
CERt, . vurrnnraenanenns| 14000001 1,400,000t 1,400,000
¥ tens. str. tens, str. tens. str.
Elongation in 2 in., min., per

cent. (Fig. 2)ia.eaeesin 22 22 | .........

*See section 8, 1 See section 9.

Yield Point.

7. The yield point shall be determined by the drop of the beam of the
testing machine.

Modification in Tensile Strength.

8. Class B steel may have tensile strength up to 70,000 Ib. maximum,
provided the elongation is not less than the percentage required for 65,000 1b.
tensile strength.

Modifications in Elongation.

0. (a) For material over 3{ in. in thickness, a deduction of 1 from the
percentage of elongation in 8 in. specified for Classes A and B in section 6
shall be made for each increase of 14 in. in thickness above 34 in.,to a minimum
of 18 per cent.

(b) For material under % in. in thickness, a deduction of 2.5 from the
percentage of elongation in 8 in. specified for Classes A and B in section 6
shall be made for each decrease of Y in, in thickness below 4 in.

Character of Fracture.

10. All broken tension test specimens shall show a silky fracture.

Bend Tests.

11. (a) The test specimen for plates, shapes and bars shall bend cold
through 180 deg. without fracture on the outside of the bent portion, as follows:
For material 3{ in. and under in thickness, flat on itself; for material over
2{ in, up to 14 in. in thickness, around a pin the diameter of which is equal
to 1}4 times the thickness of the specimen; and for material over 1}{ in, in
thickness, d a pin the diameter of which is equal to twice the thickness
of the specimen.
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(b) The test specimen for pins and rollers shall bend cold through
180 deg. around a 1-in. pin without fracture on the outside of the bent portion.

(c) A rivet rod shall bend cold through 180 deg. flat on itself without
fracture on the outside of the bent portion.

(d) Bend tests may be made by pressure or by blows,

Test Specimens.

12. (a) Tension and bend test specimens shall be taken from the finished
rolled or forged product, and shall not be annealed or otherwise treated, except
as specified in section 13.

(b) Tension and bend test specimens for plates, shapes and bars,
except as specified in paragraph (c), shall be of the full thickness of material
as rolled, and with both edges milled to the form and dimensions shown in
Fig. 1, or may have both edges parallel.

-3

&

4
v

et - ==+ ABOUT 3%- - -5

.

H b
P stnriocccnncacnsannssssanse ABOUT I8 canncensncenccnens -
FiG. 1.

(c) Tension and bend test specimens for plates and bars (except eye-bar
flats) over 114 in. in thickness or diameter may be turned or planed to a diameter
or thickness of at least 3{ in. for a length of at least 0 in.

(d) Tension and bend test specimens for pins and rollers shall be taken
parallel to the axis, 1 in. from the surface of the bar, Tension test specimens
shall be of the form and dimensions shown in Fig. 2. Bend test specimens
shall be 1 in. by }4 in. in section,

"
e ...4-4%-_..____._,...__-..____._‘.-.a.{

—
)
IJ'J
2

Fic. 2.
(e) Rivet bars shall be tested in full-size section as rolled,
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Annealed Specimens.

13, Test specimens for material which is to be annealed or otherwise treated
before use, shall be cut from properly annealed or similarly treated short lengths
of the full section of the piece.

Number of Tests.

14. (a) At least one tension test and one bend test shall be made from each
melt. If material from one melt differs 24 in. or more in thickness, tests shall
be made from both the thickest and the thinnest material rolled.

(b) If any test specimen develops flaws, or if an 8-in. tension test
gpecimen breaks outside the middle third of the gage length, or if a 2-in. ten-
sion test specimen breaks outside the gage length, it may be discarded and
another specimen substituted therefor.

(c) Material intended for fillers or ornamental purposes will not be
subject to test.

IV. PERMISSIBLE VARIATIONS IN WEIGHT AND GAGE.
Permissible Variations.

15. (a) The sectional area or weight of each structural shape and of each
rolled-edge plate up to and including 36 inches in width shall not vary more
than 2.5 per cent. from theoretical or specified amounts.

(b) The thickness or weight of each universal plate over 36 in. in

width, and of each sheared plate, shall conform to the schedule of permissible
variations for sh 1 plates, a led to these specifications.

V. FINISH.
Finish.

16. The finished material shall be free from injurious defects, and shall
have a workmanlike finish,

VI. MARKING,
Marking.

17. The name of the manufacturer and the melt number shall be legibly
marked, stamped or rolled upon all finished material, except that each pin
and roller shall be stamped on the end. Rivet and lattice steel and other
small pieces may be shipped in securely fastened bundles, with the above
marks legibly stamped on attached metal tags. Test specimens shall have
their melt numbers plainly marked or stamped.

VII. INSPECTION AND REJECTION.

Inspection.

18. The inspector representing the purchaser shall have free entry, at all
times while work on the contract of the purchaser is being performed, to all
parts of the manufacturer's works which concern the manufacture of the
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material ordered. The manufacturer shall afford the inspector, free of cost,
all reasonable facilities to satisfy him that the material is being furnished in
accordance with these specifications. All tests and inspection shall be made
at the place of manufacture prior to shipment, and shall be so conducted as
not to interfere unnecessarily with the operation of the works,

Rejection,

19, Material which, subsequent to the above tests at the mills and its
acceptance there, develops weak spots, brittleness, cracks or other imperiec-
tions, or is found to have injurious defects, may be rejected at the shop, and
shall then be replaced by the manufacturer at his own cost.

BOILER STEEL.

Grades.

1. There shall be three grades of steel for boilers, namely: flange, firebox,
and boiler rivet.

I. MANUFACTURE.
Process.

2. The steel shall be made by the open-hearth process,

II. CHEMICAL PROPERTIES AND TESTS.
Chemical Composition.

3. The steel shall conform to the following requirements as to chemical
composition:

¢ Boiler
Elements Considered. Flange Firebox | Rivet
Steel. Steel, | Steel.
Manganese, percent, . ........... | 0,30 to 0.60 | 0,30 to 0.50 : 0.30 to 0.50
Phosphorus, max., per cent.: ]
BRI O N { 0.0 0.035 0.04
BB el v wints vaee rr 0.05 0.04 0.04
Sulphur, max., per cent........... | 0.05 0.04 | 0.045
Ladle Analyses.

4. To determine whether the material conforms to the requirements
specified in section 3, an analysis shall be made by the manufacturer from a
test ingot taken during the pouring of each melt. A copy of this analysis
shall be given to the purchaser or his representative,

Check Analyses.

5. A check analysis may be made by the purchaser from a broken tension
test specimen representing each plate as rolled, and this analysis shall conform
to the requirements specified in section 3.
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III. PHYSICAL PROPERTIES AND TESTS.
Tension Tests.

6, The steel shall conform to the following requi ts as to tensil
properties:
| Boiler
Properties Considered. ?&}f th,:,t;f‘ Rivet
Steel.
Tensile strength, Ib, :m{
g | 55,000-65,000 | 52,000-60,000 | 45,000-55,000
Yield point, min., Ib. per
I St i T T e 0.5 tens. str. | 0.5 tens. str. | 0.5 tens, str,
Elongation in 8 in., min., per
T e S e RS 1,450,000* 1,450,000% 1,450,000
tens. str. ‘tens, str. tens. str.
* See section 8. i E
Yield Point.

7. The yield point shall be determined by the drop of the beam of the
testing machine.

Modifications in Elongation.

8. (a) For plates over 3 in, in thickness, a deduction of 0.5 from the
specified percentage of elongation will be allowed for each increase of 14 in. in
thickness above 3{ in., to a minimum of 20 per cent.

(b) For plates under % in, in thickness, a deduction of 2.5 from the
percentage of elongation specified in section 6 shall be made for each decrease
of {4 in. in thickness below % in.

Bend Tests.
9. (a) Cold-bend tests shall be made on the material as rolled.
(b) Quench-bend test speci before bending, shall be heated to a

light cherry red as seen in the dark (about 1200 deg. F.), and quenched in
water the temperature of which is about 80 deg. F.

(c) Specimens for cold-bend and quench-bend testsof flange and firebox
steel shall bend through 180 deg. without fracture on the outside of the bent
portion, as follows: For material 3{ in. and under in thickness, flat on them-
selves; for material over % in. up to 1} in. in thickness, around a pin the
diameter of which is equal to the thickness of the specimen; and for material
over 11 in. in thickness, around a pin the diameter of which is equal to 114
times the thickness of the specimen.

(d) Specimens for cold-bend and quench-bend tests of boiler rivet
steel shall bend cold through 180 deg. flat on themselves without fracture on
the outside of the bent portion.

(¢) Bend tests may be made by pressure or by blows.
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Test Specimens.

10, (a) Tension and bend test specimens for plates shall be taken from the
finished product, and shall be of the full thickness of material as rolled. Ten-
sion test specimens shall be of the form and dimensions shown in Fig. 1. Bend
test specimens shall be 1% in. to 214 in. wide, and shall have the sheared
edges milled or planed.

(b) The tension and bend test specimens for rivet bars shall be of the
full-size section of material as rolled.

Number of Tests.
11. (a) One tension, one cold-bend, and one quench-bend test shall be

made from each plate as rolled.

(b) Two tension, two cold-bend, and two quench-bend tests shall be
made for each melt of rivet steel.

(c) If any test specimen develops flaws, or if a tension test specimen
breaks outside the middle third of the gage length, it may be discarded and
another specimen substituted therefor,

IV. PERMISSIBLE VARIATIONS IN WEIGHT
AND GAGE.

Permissible Variations.

12. The thickness or weight of each sheared plate shall conform to the
schedule of permissible variations appended to these specifications.

V. FINISH.
Finish.
13. The finished material shall be free from injurious defects, and shall
" have a workmanlike finish,

VI. MARKING.
Marking.

14. The melt or slab number, name of the manufacturer, grade, and the
minimum tensile strength for its grade as specified in section 6 shall be legibly
stamped on each plate. The melt or slab number shall be legibly stamped
on each test specimen representing that melt or slab,

VII. INSPECTION AND REJECTION.
Inspection.

15. The inspector representing the purchaser shall have free entry, at all
times while work on the contract of the purchaser is being performed, to all
parts of the manufacturer's works which concern the manufacture of the
material ordered. The manufacturer shall afford the inspector, free of cost,
all reasonable facilities to satisfy him that the material is being furnished in
accordance with these specifications. All tests and inspection shall be made
at the place of manufacture prior to shipment, and shall be so conducted as
not to interfere unnecessarily with the operation of the works.

Rejection.

16. Material which, subsequent to the above tests at the mills and its
acceptance there, develops weak spots, brittleness, cracks or other imperfec-
tions, or is found to have injurious defects, may be rejected at the shop, and
shall then be replaced by the manufacturer at his own cost.
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PERMISSIBLE VARIATIONS OF
SHEARED PLATES.

SCHEDULE OF PERMISSIBLE VARIATIONS WHEN ORDERED
TO WEIGHT.

(a) One cubic inch of rolled steel is assumed to weigh 0.2833 pound.

(b) When ordered to weight per square foot, the weight of each plate shall
not vary from the weight ordered, more than the amount given in the following
table:

Permissible Variations in Weight of Plate for Width given,

Expressed in Percentage of Ordered Weight.
| 4gin.incl. | 60in.incl. | 72in. incl. | 84 in.incl
Ordered Weight Under 48 iz | - &
Lbe, per Sq. Ft. e 60 in. exel. | 72 in. excl. [ 84 in. excl. | 96 in. excl.
[
Over Und.‘Over Und.!Over Und. | Over | Und. | Over | Und.
\ [ 2bs l
1R TR e Il ey KN P ) U ST N
e e
Under 5 ‘5 4 “ (A I ‘ 8 |4
5 incl. to 7.5excl.i 55 | 4 : 6 4 6.5 | 4 ‘ 75 | 4 ‘
7.5“"10“15i4"5.5|4!6‘4|7 48 e
10, .4 4125 < 1 45 |8 5 1.8 85 |4 16 14 [.7, 2
12:8 » te1)5m s !4 3 | 45|3 ‘4.5 4 is 4 |55 |4
15« <175 ¢ (35254 |25]4 |3 l 7 I A
17,5055 90" ® ‘ 3= |25 ‘ 3.5 ! 2.5 ‘ R TR O 3
20 ¢ 25 « |25 925|3 |25/|35]|25 i Zh 8 4 |8
5ot & gy | 25 | 25 | 23 'i 25 | 25| 253 [25]|35]25
30 % %40 % |125-| .25 (: 25 ‘ 25| 25|25(25/|25|3 |25
40 and over 25 |28 1725 * 25 (5257128 {28 ["25 173 "1 2%




CAMBRIA STEEL. 378

PERMISSIBLE VARIATIONS OF
SHEARED PLATES.

SCHEDULE OF PERMISSIBLE VARIATIONS WHEN ORDERED
TO WEIGHT.

(a) One cubic inch of rolled steel is assumed to weigh 0.2833 pound.

(b) When ordered toweight per square foot, the weight of each plate shall
not vary from the weight ordered, more than the amount given in the following
table:

Permissible Variations in Weight of Plate for Width
. Given, Expressed in Percentage of Ordered Weight.

96 in. incl. | 108 in. incl. | 120 in. incl. - .
132 in. Ordered Weight
to to 4

| 1 and over
108 in. excl. | 120 in. exel. | 132 in. excl. Lie. per sk
| |

Over | Und. | Over | Und. | Over Um‘l,I Ower | Und.

"

|
| {
|
[
[

! ‘ ‘ Under 5 .
| 5 inclto 7.5excl

o & T | s ‘ 7.5 % a0 -
75| 4 |0 | e |10 |4 |13 | 5| 0 = v125
6 | 4 7|4 g | 4 !11 W 125 * *15 =
sl e o lelalse lnolil s = s
N T T R giv 1| <% 9 fras] amE % Eagis e
45| 3 5 | 4 6 |4 8 i 20 * %2
4 3 4.5 4 5 | 4 7 4 25 5 * B .
35 25 4 35 | 4.5 I 4 | .5 4 30 “ 540 o
35 | 25 | 4 45 ‘ 35 | 8 Log 40 and over
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PERMISSIBLE VARIATIONS OF SHEARED
PLATES (CONTINUED).

SCHEDULE OF PERMISSIBLE VARIATIONS WHEN ORDERED
TO GAGE.

(¢) When ordered to gage, the thickness of each plate shall not vary more

than 0.01 inch under that ordered, and the over weight of each plate shall

not exceed the amount given in the following table:

Ordered Gage

Inch.

Under Y§.........
14 incl. to % excl..
T
St Lk
R
BTN
(R
da Vs
T
3w e

“«

“«

“«

Permissible Excess in Weight of Plate for Width Given, Expressed
in Percentage of Nominal Weight.

48in.
Under|incl. to
48in. | 60in.
excl.
13 15
11 13
9 10
8 9
7 8
6 7
5 6
4 5
3.5 4
3 3.5
3 3

60 in.
incl. to
72in.

excl.

17
15
12
10

72in.
inel. to
84in.

excl.

20
17
14
12

B o N o ©

84in.
inel. to
96 in.

excl.

17
14
12

Mt N ® ©

96 in.
inel, to
108 in.

excl.

108 in.
incl. to
120 in.

excl.

23
20
17
14
12
10

120 in.
incl, to
132 in.

excl.

23
20

14
12
10

132 in.
and

over

26
23
20
17
14
12
10
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WOODEN BEAMS AND COLUMNS.

The results of a series of studies of wooden beams and columns
of various kinds of American timber are contained in the Pro-
ceedings of the Fifth Annual Convention of the Association of
Railway Superintendents of Bridges and Buildings, October, 1895,
at which the Committee on Strength of Bridge and Trestle
Timbers presented a report, portions of which have been used in
preparing certain of the tables on the following pages, but as
noted thereon the arrangement and values in many cases have
been modified by later information from various sources.

The publications of the Forestry Division of the United States
Department of Agriculture, Bulletins Nos. 8 and 12, and Circular
No. 15, contain reports of tests of American woods, and deduc-
tions drawn therefrom. Extracts and tables from these reports
are given on the following pages.

The tables of safe loads for wooden beams and tables of
strength of wooden columns given on the following pages have
been specially calculated for this book, using the information
regarding the properties of the various species contained in the
reports above referred to, as modified in some cases by later data.

In order that information on this subject will be more complete,
tables are given herein showing structural timber stress values, as
published in the United States Forestry Service Bulletin, No. 108,
and also those recommended by the American Railway Engineer-
ing and Maintenance of Way Association, Bulletin No. 107.

Explanation of the Tables of Safe Loads in Pounds, Uni-
formly Distributed, for Rectangular Wooden Beams
One Inch Thick, Pages 388 to 393 Inclusive.
General.

For convenience in use, three of these tables have been prepared
from which the safe loads of the various species can be obtained,
either directly or by proportion as stated in the footnotes.

The values given in the tables are the safe loads in pounds uni-
formly distributed, including the weight of the beam itself, for
rectangular beams one inch thick for spans from four to forty feet
and for depths from four to twenty-four inches. The safe load
for a beam of any thickness may be found by multiplying the
values given in the tables by the thickness of the beam in inches.

The last column of each of the three Tables of Safe Loads for
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Rectangular Wooden Beams gives a coefficient of deflection, by
means of which the deflection for any beam may be obtained,
corresponding to the given span and safe load, by dividing the
coefficient by the depth of the beam in inches, which will give
approximately the deflection in inches under the given conditions.
In each table the deflection coefficient is given for only one
species of wood, as shown, but the deflections for other species
may be obtained from these by proportion as explained hereafter.
For the reason that wood has no well-defined limit or modulus
of elasticity the deflections obtained by the use of the coefficients
are only approximate and will vary, according to the moisture
content of the wood and the character of the loading. The
deflections thus obtained are, therefore, useful only as a general
indication of the amount of bending to be expected under the
given conditions and are not exact as in the case of materials like
steel, which has a well-defined limit and modulus of elasticity.*
The safe loads for other species of woods than those stated in
the headings of the tables may be obtained from those given, by
direct proportion, dependent upon the ratio of their allowable
unit stress as compared with that for which the table is figured,
as stated in the foot-notes at the bottom of the tables.
¥ Noti.—"" A series of tests, undertaken at the College of Forestry at Cornell
University, seems to demonstrate that, at least in coniferous wood, a definite
elastic limit for any particular plece can be easily shown, and, that it coincides

with the theoretically calculated elastic limit upon the bases of compression
tests and their application, according to Neely's formula.”™

Explanation of the Table of Safe Loads for Rectangular
Beams of White Pine, Cedar, Spruce or
Eastern Fir.

The values for the various species of woods, which are included
in this table are calculated for an allowable fibre stress, for
flexure, of 700 pounds per square inch.

The deflection coefficients are given for white pine and are based
upon a modulus of elasticity of 1 000 000 pounds per square inch.

The lower dotted line crossing the table indicates the limits of
spans for which the deflection will exceed g}y of the span for the
kind of wood for which the deflection coefficient is given. For
spans below the line the safe loads given in the tables will produce
a deflection greater than g}5 of the span, while those above the
line will produce less than this, which is the usual limit of deflec-
tion in order to prevent cracking of plastered ceilings. Similarly,
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the upper dotted line indicates the limit of deflection for the kind
of wood for which the deflection coefficient is given, corresponding
to a modulus of elasticity of 500 000 pounds per square inch,
which should be considered in cases where the deflection should
be more closely limited.

The coefficients of deflection for Cedar corresponding to moduli
of 700000 and 350 000 may be obtained by multiplying those
of the table by 4* and 3 respectively, and for Spruce and
Eastern Fir corresponding to moduli of 1 200 000 and 600 000 by
multiplying those of the table by § and § respectively. .

The full zig-zag line in the table gives the limits of the safe loads
corresponding to the allowable shearing stress along the neutral
axis of the beam. The safe 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.

The position of this line, which indicates the limit of safe loads
for shearing along the neutral axis, was determined by the aid
of the following formula:

4hds
W
in which .
W = safe load in pounds uniformly distributed.
d = depth of beam in inches.
b = breadth of beam in inches.
s = allowable shear in the direction of the grain in pounds per
square inch.

Explanation of the Table of Safe Loads for Rectangular
Beams of Short-leaf Yellow Pine.

The table is calculated for an allowable fibre stress, for flexure,
of 1000 pounds per square inch.

The deflection coefficients are figured for a modulus of elasticity
of 1200000 pounds per square inch, but may be used for other
moduli, after obtaining the corresponding coefficients by pro-
portion as heretofore explained.

The lower dotted line across the table indicates the limits of
spans for which the safe load will produce deflections greater than
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555 of the length of the beam. Values above the line will give
less deflection than this, and those below will give greater, based
on a modulus of 1200000 pounds per square inch. Similarly,
the upper dotted line indicates the limit of deflection correspond-
ing to a modulus of elasticity of 600 000 pounds per square inch.

The full zig-zag line across the table indicates the limiting spans
and loads based on the allowable intensity of shearing stress along
the neutral axis of the beam. The values above the full zig-zag
line correspond to shearing stresses greater than the allowable
stress in the direction of the grain for Short-leaf Yellow Pine,
while those below the line correspond to shearing stresses less
than that allowable, which, in this case, is assumed to be 100
pounds per square inch.

Explanation of Tables of Safe Loads for Rectangular
Beams of White Oak and Long-leaf Yellow Pine.

This table is computed for an allowable fibre stress of 1200
pounds per square inch, for flexure, and the deflection coefficients
are calculated for a modulus of elasticity of 1 500 000 pounds per
square inch.

The limit for a deflection of 335 of the span is indicated by the
lower dotted zig-zag line on the tables, the values below which
correspond to deflections greater than, and those above to
deflections less than, the limiting deflections. The upper dotted
zig-zag line similarly indicates the limits of deflection for a
modulus of elasticity of 750 000 pounds per square inch.

The lower full zig-zag line indicates the limit of allowable
shearing stress along the axis corresponding to the allowable
intensity, for Yellow Pine, of 150 pounds per square inch.

Similarly, the upper full zig-zag line indicates the limits for
shearing along the axis for White Oak based on an allowable
intensity of 200 pounds per square inch.

BEARING AT POINTS OF SUPPORT.

Care should be taken in designing to provide sufficient bearing
at the points of support so that the allowable intensity of com-
pression across the grain, as given in the tables on pages 381 and
387, is not exceeded.

This may be obtained, where necessary, by the use of corbels
or bearing plates of harder wood arranged so as to give a large
bearing area against the softer beam.
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The following statements are made in Bulletin No. 12, U. S.
Department of Agriculture, Division of Forestry:

RECOMMENDED PRACTICE.

“Since the strength of timber varies very greatly with the
moisture contents (see Bulletin 8 of the Forestry Division), the
economical designing of such structures will necessitate their being
separated into groups according to the maximum moisture
contents in use.

MOISTURE CLASSIFICATION.

““Class A (moisture contents, 18 per cent.)—Structures freely
exposed to the weather, such as railway trestles, uncovered
bridges, etc.

“Class B (moisture contents, 15 per cent. )—Structures under
roof but without side shelter, freely exposed to outside air, but
protected from rain, such as roof trusses of open shops and sheds,
covered bridges over streams, etc.

“Class C (moisture contents, 12 per cent.)—Structures in
buildings unheated, but more or less protected from outside air,
such as roof trusses of barns, enclosed shops and sheds, etc.

“Class D (moisture contents, 10 per cent.)—Structures in
bulldmgs at all times protected from the outside air, heated in the
winter, such as roof trusses in houses, halls, churches etc.

“For long-leaf pine add to all the values given in the tables,
except those for moduli of elasticity, tension and shearing, for
Class B, 15 per cent.; for Class C, 40 per cent.; and for Class D,
55 per cent. For the other species add to these values, for Class
B, per cent.; for Class C, 18 per cent., and for Class’ D, 25 per
oent.

Based upon the above classification of structures, the two
following tables have been figured to facilitate calculations of
allowable loads for wooden beams and columns.

Proportion of the Values given in the ‘‘Tables of Safe
Loads for Wooden Beams,'’ Pages 388 to 393 inclusive,
to be used in order to obtain the Safe Loads for the
various classes of structures referred to above.

Clnsses, 1 TYellow Pina, All Others,
T T e S e 1.00 1.00
(o L et et B e GG 1.15 1.08
LG S R R e S S e 1.40 1.18
ClasD........s. e S ST 1.55 1.25
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Safety Factors to be applied to the Values given in the
Table of “Strength of Solid Wooden Columns,”
Pages 394 and 396, in order to obtain the Safe Loads
for the various classes of structures referred to above.

Classes. | Yellow Pine, i All Others,
020 0.20
0.23 0.22
0.28 0.24
0.31 0.25

SPECIFIC GRAVITY AND WEIGHT PER FOOT
FOR VARIOUS KINDS OF TIMBER.

. A Weight per
by Foot, Board
R N Gravity, | Oublo Pook

Measure,
e e e e i Lt | 0.80 | 49.94 | 4.16
W T T U e Mt ) Ll 0.38 23.72 1.98

Southern Long-leaf or Georgia Yellow

e P os | 0.61 38.08 | 3.17
B U U e B R i g VIE R | 0.51 31.84 2.6
Short-leaf Yellow Pine............... 0.51 31.84 2.65
Red Pine (Norway Pine)............. 0.50 | 3121 | 2.60
Spruce and Eastern Fir..............| 040 | 2497 2.08
(o (o 4 AR A R SR S it e 0.40 24.97 2.08
VR 255 v e I R v s 5 | 0.46 28.72 | 239
T P R A W | | 0.37 23.10 1.93
Chestnmis 2 157 8l | 0.66 41.20 3.43
California Redwood................. 0.39 24.16 2.01
AR ORI SIOETCR 5 - i e sisiemssisis-siom & 0.40 2497 | 2.08

The specific gravities and weights given above are the averages
of a large number of determinations by various authorities, for
woods containing less than 15 per cent. of moisture or such as are
commercially known as dry timber. The weights of green or
unseasoned woods will be from 20 to 40 per cent. greater than
those given in the above table.
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SAFE UNIT STRESSES FOR TIMBER.

REcOMMENDED IN BULLETIN No. 12, U. S. DEPARTMENT OF
AGRICULTURE, DIVISION OF FORESTRY.

Safe Unit Btresses at 189, Moisture.

Eq| & 4
it ek e
E{ 2z |12 A% gﬂ. ez
) “Dbs | Tbs | Tbw | b | Tbs, | Tbs | Tbs._
Long-leaf Pine (Pinus
palustris) D ........ 1550 720000 1.30 1000 | 215 |12000] 125
Short-leaf Pine (Pinus| |
echinata) D......... 1300, 600000/ 1.30| 840 | 215 | 9000| 100
White Pine (Pinus stro-
) R e R 880/ 435000 1.00( 700 | 147 | 7000, 75
Norway Pine (Pinus res-
OOBE): < S3nia o ki 1090( 566000(....) 760 | 143 |....|....
Colorado Pine (Pinus
ponderosa).......... 980| 444000{....| 630 (180 (....|....
Douglas Fir (Pseudot-
suga douglasii)...... 1320{ 690000(....) 880 [ 167 |....|....
Redwood (Sequoia sem-
pervirens)........... *1440| 1226000{....| 650 | 115 |....|....
Red Cedar (Juniperus |
virginiana).......... 1000, 335000(....) 700|250 |....|....
Bald Cypress (Taxo-
dium distichum) D...| 1000, 450000| 1.10| 675 | 120 | 6000, 60
White Oak (Quercus
i) DRS00k 1200/ 550000 1.25| 800 | 400 10000, 200
Factor of Safety....... bl B Al 5] S|=alwd

The values marked "' D" were obtained from experiments made
by the Forestry Division. The other values were obtained from
various sources, chiefly the 10th Census Report, but so modified
as to give results comparable with Forestry Division values. To
arrive at true average values of strength multiply safe loads by
factor of safety given in each column. The value for resilience
and tensile strength are the ultimate values. The former is

ractically never used in designing. The latter is a factor
impossible to develop in practice, since the piece will always fail
in some other way, usually by shearing.

The crushing strength across the grain in above is based upon a
crushing of 3 per cent. of the cross sectional height of the piece.

" * This value is certainly too large,
Tt = 2 *  small—Ep,
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AVERAGE TESTED STRENGTH VALUES OF
STRUCTURAL TIMBERS WITH ORDINARY DEFECTS.

Bending.
Averaga | pipr
Kind _ Uotteny, | S | Nodulus
Condition.
TFimber, mﬁ: Rupture,
Per Cent, I-M.ﬁ:l‘ LB&EP
Long-leaf Pine (Pinus/Green...... | 27.6 3734 | 6140
Palustris). Air Seasoned| 19.2 3691 5749
Douglas Fir (Pseudo- Green. ..... { 332 | 3968 | 5983
tsuga Taxifolia). Air Seasoned|, 17.3 4563 6372
Short-leaf Pine (Pinus/Green...... 46.4 3237 | 5548
Echinata). Air Seasoned| 15.9 4675 | 6573
Western Larch (Larix/Green...... 51.3 | 3324 | 4948
Occidentalis). Air Seasoned| 17.9 | 3503 | 5856
Loblolly Pine (PinusGreen. ..... 34.4 3040 | 5084
a). Air Seasoned| 17.9 | 3517 | 6118
Tamarack (Larix Lari-{Green...... 42,0 | 2813 | 4556
cina). Air Seasoned|, 21.5 3730 | 5498
Western Hemlock (Tsuga/Green.. . . . .. 47.6 | 3516 | 5296
Heterophylla). Air Seasoned| 17.7 4398 | 6420
Redwood (Sequoia Sem-|Green. .. ... 87.56 | 3760 | 4472
pervirens). Air Seasoned| 20.9 | 3442 | 3891
Norway Pine (Pinus/Green...... 49.0 | 2402 | 3864
Resinosa). Air Seasoned| 15.7 4069 | 6054

The above table presents the average results of an extensive series of tests
on structural timbers as conducted by the United States Forestry Service
and published in Bulletin No. 108, issued September 23, 1912, Many engineer-
ing handbooks and other publications dealing with timber quote results of
tests made only on small thoroughly seasoned specimens, free from defects.
Such values may be from one and one-half to two times as high as stresses
developed in large timbers and joists.

The above tabulations, with the exception of those in final column headed
**Shear,” are based upon tests of structural size timbers having such defects
as are ordinarily to be found. The *Shear” column values, owing to the
method of testing, were obtained from small specimens and it will be seen
that the shearing stresses developed are much higher than the calculated
shearing stresses in beams that failed by horizontal shear. The difference is
doubtless due to the fact that on account of checks and shakes, the actual
area resisting shear is likely to be much less than the calculated area used in
the formula for horizontal shear. Since large timbers almost invariably form
checks during scasoning, it is not safe, in designing timber b , to use
shearing stresses higher than those determined for beams that failed in hori-
zontal shear.

L e S
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AVERAGE TESTED STRENGTH VALUES OF :
STEUCTURAL TIMBERS WITH ORDINARY DEE'ECTS

Bending. Compression. ' Shear.
Parallel to Grain. Perpendicular |

to Grain, I e

!otnriu 'ﬂg‘;lmltl] ¥ o B?-an
e i Strength Btr imens

at_Elastic -atsmﬁum m,“’ at ?!aalgc vty
Limit, r | Limit,
1000 Lbs, | Lbs, per Lbs, per 1000 Lhs, Lbs. Lbs. per
Korg Aipe M g g M ol B ool b g ) (B -
1463 353 3480 l LAY - T e e 568 973
1705 272 3480 | 4800 (.. ....... 572 | 984
1517 166 2770 3495 1414 570 765
1549 221 3271 4258 | 1038 639 822
1473 332 2460 | 3435 | 1548 351 704
1726 364 4070 | 6030 1951 796 1135
1301 288 2675 3510 1575 456 700
1487 25T N P s [04 17 L e 897 905
© 1387 335 2050 | 2940 548 500 630
1487 434 3011 4292 1206 655 1115
1220 261 2400 3230 : 7 (6 0 S 668
1341 299 3349 4320 11 L 0 e A 879
1445 288 2005 | 3355 1617 434 630
1737 307 4840 | 5814 2140 473 924
1042 302 3194 3882 1240 434 742
L s P e 4278, oo van 525 671 |

1133 232 2065 | 2555 1002 |oveisinan 589
1418 278 3047 | 4228 2867 e 1145

* Only those pieces which failed first by horizontal shear are included in
this column,

. The averages for the bending tests are the results of tests on timbers ranging
in cross section from 4 by 10 inches to 8 by 16 inches, over a 15-ft. span.

A comparison of the results of tests on air seasoned material with those
on green material shows that, in general, all of the mechanical properties are
increased by seasoning. Increase in strength of wood fibre, due to drying,
is, in the case of large timbers, largely offset by a weakening of the timber
due to the formation of checks. If the moisture content of a seasoned timber
is increased, it loses strength rapidly, and if thoroughly soaked with water
will become slightly weaker than when green. On this account, it is not safe
in practice to depend upon any increase of strength in timbers, due to season-
ing. When, however, large beams are seasoned with ordinary care, it is safe
to assume that they are not weaker than when green.
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UNIT STRESSES FOR STRUCTURAL TIMBER.
(Expressed in Pounds per Square Inch.)

Bending. | Shearing.
Kind il Extreme Modulus Parallel Longitudinal

of | Fibre Stress, of to Grain. | Bhear in Beams.
Timber., e h i S == R e L

It Safe il i Safe | A Safo

| g | B | e B (e |

Douglas Fir. ... .. 6100 | 1200 | 1510 @ 690 | 170 i 270 110
Long-leaf Pine...| 6500 | 1300 | 1610 | 720 | 180 | 300 | 120
Short-leaf Pine...| 5600 | 1100 | 1480 | 710 | 170 | 330 | 130
White Pine. ... .. 4400 | 900 | 1130 | 400 | 100 | 180 70
T e 4800 | 1000 | 1310 | 600 | 150 170 | 70
orway Pine....| 4200 | 800 | 1190 | *590 | 130 | 250 | 100
Tamarack....... 4600 | 900 | 1220 | 670 | 170 | 260 | 100
Western Hemlock| 5800 @ 1100 | 1480 | 630 | 160 l *270 | 100
Redwood........ 5000 | 900| 800 | 300 | 80 |......| ...
Bald Cypress....| 4800 | 900 | 1150 | 500 [ 120 |......[.....
Red Cedar...... SN 1800 b B0 |- o o a it ne sl m e
White Oak....... | 5700 | 1100 | 1150 | 840 | 210 | 270 | 110

Note.—These unit stresses are for a green condition of timber and are to
* Partially air-dry,

The above table gives the ultimate and safe unit stress values for structural
timber as adopted by the American Railway Engineering and Maintenance
of Way Association, upon recommendation of their Committee on Wooden
Bridges and Trestles, Convention of 1909; and published in the Association’s
#‘Bulletin No. 107," 1909, and " Manual," 1911.

They state that the working unit stresses given in this table are intended
for railroad bridges and trestles. For highway bridges and trestles, the
unit stresses may be incremsed twenty-five (25) per cent. For buildings
and similar structures, in which the timber is protected from the weather and
practically free from impact, the unit stresses may be increased fifty (50)
per cent. To compute the deflection of a beam under long continued loading
instead of that when the load is first applied, only fifty (50) per cent. of the
corresponding modulus of elasticity given in the tables is to be employed.t

The safe unit stresses were determined by carefully considering both the
average ultimate stresses, which represent the best results now available, as
well as the unit stresses which have been In use in designing wooden bridges
and trestles, and have been d rated by ex ive practice to be safe.

1 Timber has no well-defined modulus of elasticity.—Ep.
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UNIT STRESSES FOR STRUCTURAL TIMBER.
(Expressed in Pounds per Square Inch.)

Compression.
. - = R:fjn
di Parallsl |
P?;ng}u fo Grain, | Columns Long Oolumns Langth
—_— = : ﬁm o Di:';:urs Sm'n.inr
Hastic | Sab | Avemge | Sl 2 =t o |
' Limit. | Stress. | Ultimate. | Stress. | gafy Stross. | Safo Stress.
F= - ERESE Rty I - : - |
630 | 310 | 3600 | 1200 | 000 11200 (I—gg; ) 10
520 | 260 | 3800 | 1300 | 980 (1300 ( * )| 10 |
340 | 170 | 3400 1100 | 830 (1100 ( “ ) 10
290 | 150 3000 | 1000 | 750 1000 ( ]'i 10
| 370 | 180 3200 1100 | 830 1100 ( “ J e
...... 150 | *2600 800 600 (800 ( “ );. et
'& ...... 220 | *3200 | 1000 750 1000 ( T | O Foert
440°| 220 | 3500 | 1200 | 900 (1200 ( ¢ )...... |
400 | 150 I 3300 900 680 (900 ( “ l .......
340 | 170 | 3900 | 1100 | 830 1100 ( * oo
470 | 230 | 2800 900 o T 0 2 (i | A
| 920 | 450 | 3500 | 1300 980 (1300 ( * )'i 12
| |
be used without increasing the live load stresses for impact.
L = length in inches, D = least side or diameter in inches.

The relation between the strength of the lowest 10 per cent, group of tests |
and the average strength for each series, the relation between the elastic limit .
and the ultimate strength, as well as the fact that the live load stresses are
not to be increased for impact, are all to be taken into account in determining .
the general relation between the safe stress and the average ultimate. stress;
it 'being always remembered that it is more rational to relate the safe unit
stress to the elastic limit of the material than to its ultimate strength.

As large columns not over 15 diameters in length may not develop more
than 70 per cent. of the strength of short blocks, the column formulas are
arranged to give approximately these relative values at the given limit of .
length when L, the length of the column in inches, equals 15 times its least
diameter D, also expressed in inches.

It is expected that these unit stresses will be revised at intervals of a few
years, whenever new results of timber tests are published, or when the expe-
rience of bridge engineers who have adapted them shall indicate thac revision
is desirable.
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AVERAGE ULTIMATE BREAKING UNIT

Tension.

Kind of Timber.
With Grain, | Across Grain,

White Oak....
White Pine. ¥ ; 7

Southern Long-leaf or Georgia Yellow Pine........... 12000
TIDRGIAs B LU0 o & s Bl b o isolols b o s biofabis fesaie s 8000
SHort-deat Velow PIe. oo vies - o cosue e s b omibnsn s ol
Red Pine (Norway Pine)
SNtuceE and Easterth FI . .o o s vsoat sisasnwsinss
2O T A R PO G L TR R U e

AVERAGE SAFE ALLOWABLE WORKING UNIT

Tension.
Kind of Timber.
With Grain, | Across Grain,
Factor of Safety. Ten. Ten.

SETICSICIREAL!  Las®. (et MU T, e o P Rt | 1200 200
Wi g o M v i el N i AR o 00 50
Southern Long-leaf or Georgia Yellow Pine. .. : 1200 60
R I L e ol 5 el el ars e N e el et o B W SO0 |, veane
Shortient Vellow PIaw. ). clivoo L vvscobni S 900 50
Red Pine (Norway Pine)........cooveeevuneeeseces 800 50
SOIHeA And Eamternl FIE. . o o.c:v.ai0in 6006 905 no S0 oz 800 50
e L R P R R S TSP T R e e
CYDEeES ST S TR SN PPN N B 8
HCRAL vt by sl s M sl s siaie o foih e o alulandtl ansloroas
SRR . s oot ol wios e ol 8 9 o] ST A S e
California Redwood
COIEII SDRIOR. o5 ¢ viss it 0 dhoia e hosials 42 8 Kares

The above tables are based on those recommended by the committee on
intendents of Bridges and Buildings at their Fifth Annual Convention in
by later data from various sources.
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STRESSES, IN POUNDS PER SQUARE INCH.

Compression. Transverse Shearing.
With Grain,
‘ il}.mu Extreme Fibre |  Modulus of l}“!h ;ll._lm
ing. |olumnsUnder| - Srtes. ol gy
End Bearing. ‘ Ty D‘nms.ﬂ
|
2000 7000 1500000 | 800 |4000
700 4000 000000 | 400 | 2000
1400 7000 1500000 | 600 | 5000
80O 5000 1400000 | BOO |........
1000 8000 200000 | 400 | 4000
800 5000 1180000 |........|........
700 4000 1200000 | 400 | 3000
800 3500 900000 | 350 | 2b0OO
700 5000 800000 |........|.:.0000.
700 4000 700000 | 400 | 1500
200 5000 1000000 | 600 | 2000
600 4500 00000 | 400 |........
.......... 5000 1200000 |........|eecvnnee
STRESSES, IN POUNDS PER SQUARE INCH.
Compression. Transverse. Shearing.
With Grain.
- Across | Bxtreme Fibre| Modulus of With | Across
Grain, Stress, Elasticity. Grain, | Grain
End Bearing, | Columns Under
5 Diams,

Five. Five, Four. Bix. Two, Four, Four
1400 1000 500 1200 760000 | 200 | 1000
1100 700 200 700 00000 | 100 500
1400 1000 3560 1200 760000 | 150 | 1260
1100 9200 200 800 760000 | 130 |........
1200 200 260 1000 100 | 1000
1000 800 200 800 585000 |........lcc.oies
1200 800 200 700 000 | 100 760

............ 800 160 600 450000 | 100 600
1000 800 200 800 450000 |........| 00000
1100 700 200 700 360000 | 100 400

............ 800 260 800 00000 | 160 | BOO

,,,,,,,,,,,,, 800 150 750 350000 | 100 |........

............ 8OO |ssaan 80O i, | BERANEES S S

**Strength of Bridge and Trestle Timbers™ of the Association of Railway Super-
October, 1895, but the arrangement and values in many cases are now modified




388 CAMBRIA STEEL.

SAFE LOAD IN POUNDS

FOR RECTANGULAR

OF WHITE PINE, CEDAR

Allowable fibre stress 700 pounds per square inch. Safety factor 6.

Safe loads for other safety factors may be obtained as follows:

Span Depth of Beam in Inches. e

in : White Pine
ket |4 5|6 |7 |8 |9 |10|11|12(18]|14| V¥
4 | 311|486} 700 | 953 | 1244 | 1575 | 1044 | 2852 | 2800 | 3286 | 3811 34
5 | 249 | 380 [5G0 762 | 066 | 1260 | 1556 | 1882 | 2240 | 2620 | 3040 53
6 | 207 | 324 | 467 [6353_830 1060 | 1206 | 1560 | 1867 | 2101 | 2541 76
7 [1787.278 | 400 | 544 [ 7113 _900 | 1111 [1345] 1600 | 1878 ' 2178 |  1.03
8 | 156 [2437 850 | 476 | 622 |"788] 072} 1176 | 1400 1643 | 1006 | 134
9 | 138|216 311 | 423 | 553 | 700 | 864 | 104571244 (1460 | 1603 | 1.70
10 | 124|194 [ 2601381 | 498 | 630 | 778| 041112011814 | 1524 | 200
11 | 118 | 177 | 255 [ 94673 453 | 573 | 707 | 856 | 1018 |'Ti5} 1386 254
12 | 103 162 (233 | 318§ 415| 525 | 648 | 784 | 933 | 10951270 3.2
13 | 906|150 | 215 | 203 [ 9937 485 | 508 | 724 | 862 1011 | 1173 | 355
14 | 89139 | 200 272 | 356} 450 556 672 800 | 030 (1089 | . 412
15 | 83 |130 187 | 254 | 332 | 4203 510 627 | 747 | 876 | 1016| 473
16 | 78| 122|175 | 238 | 311 | 304 iS6] 588 | 700 | s21| 083 | 538
17 | 73| 114|165 | 224 | 208 | 371| 4581 564 | 650| 778 | 87| 607
18 | 69| 108|156 | 212 | 277| 350 | 432 622| 730 | 847| 6.0
19 | 65|102 | 147|201 | 262 | 332 | 400 4051 580 602 | 802| 7.58
20 97| 140 | 101 | 249 | 315| 380 | 471 5604 57| 762| 840
21 903|133 | 182 | 237 300| 370 | 448 5337 6267 726| 90.26
22 88| 127 | 173 | 226 | 286 | 354| 428| 500 | 507 693 | 106
23 85122 166 | 216| 274 | 338 | 400 | 487 | 572 663 1L11
2 17 169 | 207 | 263 | 324 | 302 | 467 | 548 635 1210
2% 12 | 152 IW! 252 | 311| 876| 448 | 526| 610| 1313
26 108 | 147 | 101 242 | 200 362 | 431| 500 | 586| 1420
27 104 | 141 184 | 233 | 288 | 340 415 | 487 565 | 1531
28 100 | 136 x?sl 225 | 278 | 336 | 400 | 460 | 544| 1646
29 97 | 131 :?2I' 217 | 268 | 325| 386 | 453 | 526| 17.66
30 93 127 166 | 210 250 | 314 | 373 | 438 | 508 | 1890
31 90123 | 161 203 | 251 | 304 361 | 424 | 402| 2018
32 88| 110 | 16| 107 243| 204 360 | 411| 476| 2150
33 85| 115 | 151 | 101| 236 | 285| 330 | 308 | 462| 2287
34 112 liﬂ‘l&ﬁ 200 | 277 | 320 | 887 | 448 | 24.28
35 100 142! 1801 2221 260 320/ 376| 436| 2573




CAMBRIA STEEL. 388

UNIFORMLY DISTRIBUTED
BEAMS ONE INCH THICK
AND SPRUCE OR EASTERN FIR,

Modulus of rupture 4 200 pounds per square inch.

6
New safe load = Safe load from table X New i
Deflection
Span Depth of Beam in Inches. Pols=soptcr -
in ‘White Pins

i
et | 16 |16 |17 |18 |19 (20 (21 |22 |28 24| V

9 | 1044 | 2212 | 2498 | 2800 | 3120 | 3457 | 3811 | 4183 | 4571 | 4078 1.70
10 | 1750 | 1991 | 2248 | 2520 | 2808 | 3111 | 3430 | 3764 | 4114 | 4480 210
11 | 1601 | 1810 | 2044 | 2201 | 2552 | 2828 | 3118 | 3422 | 3740 | 4073 2.54
12 | 1458 * 1659 | 1873 | 2100 | 2340 | 2563 | 2858 | 3137 | 3428 | 3733 3.02
13 | 1346 | 1531 i 1720 | 1038 | 2160 | 2393 | 2638 | 2896 | 3165 | 3446 8.55

14 | 1250 | 1422 [ 16067 1800 | 2056 | 2222 | 2450 | 2659 | 2930 | 3200 4.12
15 | 1167 | 1328 | 1400 | 1680 & 1872 | 2074 | 2287 | 2510 | 2743 | 2087 4.73

16 | 1004 | 1244 | 1405 | 1575 | 1755 | 1944 1 2144 | 2353 | 2571 | 2800 5.38

17 | 1020 | 1171 | 1322 | 1482 | 1652 | 1830 | 2018} 2214 | 2420 | 2635 |  6.07

18 | 972 | 1106 | 1249 1400‘1550 1728 | 1906 | 2001 ! 2286 | 2480 6.80
10 | 921 | 1048 | 1183 | 1326 | 1478 | 1637 | 1805 | 1981 | 2165 ; 2358 7.58

875 | 006 | 1124 | 1260 | 1404 | 1556 | 1715 | 1882 | 2057 | 2240 8.40
048 | 1070 | 1200 | 1337 | 1481 | 1633 | 1793 | 1959 | 2133 0.26
005 | 1022 | 1145 | 1276 | 1414 | 1559 | 1711 | 1870 | 2036 10.16
_761 | B66 077 | 1096 | 1221 | 1353 | 1401 | 1637 | 1780 | 1048 nn

830 | 937 | 1050 | 1170 | 1206 | 1429 | 1569 | 1714 | 1867 12.10

796 | 800 | 1008 | 1123 | 1244 | 1372 | 1506 | 1645 | 1702 13.13
7661 865 | 969 | 1080 | 1107 | 1319 | 1448 | 1582 | 1723 1420
737 | 83377 933 | 1040 | 1152 | 1270 | 1394 | 1524 | 1650 15.31

729
700
673
648
625 711 | 803. 900 1003]!111 1225 | 1344 | 1460 | 1600 16.46
603 -
583
565

B87 | 775 | B860; 968 | 1073 | 1183 | 1208 | 1410 | 1545 17.66
664 | 740 | B40: 036 | 1037 | 1143 | 12556 | 1371 | 1493 18.90

547| 622 | 703 | 787 | 877) 9723 1072 | 1176 | 1286 | 1400 | 2150
534 603 | 631| 764| 850 0431030 | 1141 | 1247 | 1358 | 22.87
515 | 586 | 661| 741 826 915 1107 | 1210 | 1318 | 24.28

500 | 560 | 642 | 720 | 802 | 889 1076 § 1176 | 1280 25.73
486

1009

980

053
473 | 538 | 608 | 681 | 750 | 841 | 927 | 1017 | 1112 | 1211 28.75
460 | 524 | 592 | 663 | T39| B1D | 903 | 091 | 1083 | 1179 | 30.32
440 | 511 | 576 | 646 | T20| 798 | 880 | 065 | 1055 | 1149 | 31.94
438 | 408 | 562 | 630 7(!2[ 778 | 858 | 941 | 1020 | 1120 | 33.60

EZ28EEE RuEEs BREER pRERS




3080 CAMBRIA STEEL.

SAFE LOADS IN POUNDS
FOR RECTANGULAR
OF SHORT-LEAF

Allowable fibre stress 1 000 pounds per square inch. Safety factor 6.
Safe loads for other safety factors may be obtained as follows:

Span ¥ Depth of Beam in Inches. Deflection
in | Cosficient
Mg 5|67 |8|0 |10 v
1- 11 (12 (13 | 14
{ ) = m ST

4 | 444 | 604 (1000 1361 | 1778 | 2250 | 2778 | 3361 | 4000 | 4694 | 5444 40
5 | 356|556 | H0O 10303 1422 | 1800 | 2222 | 2680 | 3200 | 3756 | 4356 63
6 | 20671 463 | 667 | 607 | 1185 | 16003 1852 | 2241 | 2667 | 3130 | 3630 90
7 | 254 (897 1 571 | 778 | 1016 | 1280 | 15873 1021 | 2286 | 2683 8111 | 128
8 (222 | 347 [500; 681 | 880 [1125 | 1380 | 76817 900077 2347 | 2722 | 1.60
O | 198 300 | 4441605 | 700 [ 1000 | 1235 | 1494 | 1778 [ 2086 12420 | 208
10 | 178 | 278 | 400 | 544} 711| 000 | 1111 | 1344 | 1600 | 1878 | 2178 |  2.50
11 | 162 | 253 | 364 | 405 | 6460 818 | 1010 | 1222 | 1455 | 1707 | 1980 3.03
12 | 148 | 231 | 333 | 454 | 503 750% 9026|1120 | 1333 | 1565 1815  3.60
18 [ 187|214 | 308 | 410 | 547 | 6921 855 | 1034 | 1231 1444 | 1675 | 4.23
14 | 127 | 198 | 286 | 380 | 508 | 643 7041 060 | 1143 | 1341 [ 1556 |  4.90
15 | 119 | 185 | 267 | 363 | 474 | 600 | 741 | 89611067 | 1252 [1452 | 5.3
16 | 111|174 | 250 | 340 | 444 | 563 | 004 | 840 [10007 1174|1361 | 640
17 | 105 | 163 | 235 | 320 | 418 | 520 | 654 | 701 | 941311051281 7.3
18 | 00| 154 | 222|302 | 305| 500 | 617 | 747 | 880|043 11210( 810
19 | 04| 146 | 211|287 | 374 | 474| 585 708 | 42| @88 [Tid6| 0.8
20 | 89130 | 200|272 | 356 | 450 | 556 | 672| 800 | 030 1080 | 10.00
21 | 85132 | 190 | 250 | 330 | 420 [ 520 | 640 | 762 | 894 1037 [ 1L03
22 | 81126 | 182 | 247| 323 | 400 | 505 | e11| 727| 854| 990 | 1210
23 | 77| 121 | 174 | 237 300 | 301 | 483 | 585| 696 | 816 | 047 | 13.23
2% 116 | 162 | 227 | 206| 875 | 403 | 5600 | 667 | 782 | 007 | 1440
2% 111 | 160 | 218 | 284 | 360 [ 444 | 538 | 640 | 751 | 871 1568
26 107 | 154 | 209 [ 274 | 346 | 427 | 517 | 615 | 722 | &38| 1690
27 108 | 148 | 202 [ 263 | 333 | 412 | 408 | 503 | 695 807 18.23
28 99 | 143 | 104 | 254 | 321 307 480 | 571 | 671 | 77B| 10.60
20 138|188 | 25| 310 383 464 | 52| &48| 7S1] 310
30 133 | 181| 237 | 300 | 370 | 448 | 533 | 626 726| 2250
31 120 176 | 220 | 200 | 358 | 434 | 516 o0 | 703 | 2008
52 125|170 | 202 281 347 | 420 500| 587 | 61| 2560
38 121 165 | 215| 273 | 337 | 407| 485 | 560 | 60| 27.23
34 118 | 160 | 200 | 265 | 327 | 305 471| 552 641| 2890
3 14158 | 2081 257 317| 384 | 457 s37| 602| 3063

Safe loads for any fibre stress may be readily obtained from this table by
proportion.




CAMBRIA STEEL.

301

UNIFORMLY DISTRIBUTED,
BEAMS ONE INCH THICK,
YELLOW PINE.

Modulus of rupture 6 000 pounds per square inch,

6
Nwwzlwdu&felaadfmmmbkxmm-
Span Depth of Beam in Inches. Deflection
in Coefficient
Feet. 15‘16 17 |18 |19 |20 (21 (22 (28 (24| V¥
9 277331 3160 | 3568 | 4000 | 4457 | 4938 | 5444 | 5075 | 6531 | 7111 | 208
10 i 2844 | 3211 | 3600 | 4011 | 4444 | 4900 | 5378 | 5878 | 6400 | 250
11 [2273] 2585 1 2019 | 3273 | 3646 | 4040 | 4455 | 4880 | 5343 | 5818 | 3.03
12 2083 2370 | 2670 | 4000 ¢ 3343 | 3704 | 4083 | 4481 | 4808 | 5333 | 3.60
13 |T923| 2188 | 2470 | 2760 [ HOB5T) 3410 | 3760 | 4187 | 4521 | 4028 | 423
14 (17862032 | 2204 | 2571 | 2865 | 375 | 3500 i 3841 | 4108 | 4571 | 400
15 [1667| 1896 | 2141 | 2400 | 2674 | 2063 | 3267 | 3585 1 3019 | 4267 | 5.63
16 (1563 1778 | 2007 | 2250 | 2507 | 2778 | 3062 | 3361 | 3674 | 4000 6.40
17 |1471) 1673 | 1880 | 2118 | 2350 | 2614 | 2882 | 3163 | 3458 | 3765 | 7.23
18 1389 1580 | 1780 | 2000 | 2228 | 2460 | 2722 | 2088 | 3265 | 3556 | 810
19 [1316] 1497 | 1690 1805 | 2111 | 2330 | 2570 [ 2830 | 3094 | 3368 | 9.08
20 |1250f 1422 | 1606 | 1800 | 2006 | 2222 | 2450 | 2680 | 2030 | 3200 | 1000
21 |1190} 1354 | 1520 | 1714 | 1910 | 2116 | 2333 | 2561 | 2799 | 3048 | 11.03
22 (1136 1203 1460 | 1636 | 1823 | 2020 | 2237 | 2444 | 2672 | 2000 | 12.10
23 |1087) 1237 [ 13067 1565 | 1744 | 1932 | 2130 | 2338 | 2556 | 2783 | 13.23
24 [1042( 1185 | 1338 | 1500 ! 1671 | 1852 | 2042 | 2241 | 2440 | 2667 | 14.40
25 (1000 1138 | 1284 | 1440 § 1604 | 1778 | 1060 | 2131 | 2351 | 2560 | 15.63
26 | 062| 1004 | 1235 | 1385 | 15437 1700 | 1885 | 2068 | 2261 | 2462 | 16.90
27 | 026/ 1053 | 1189 | 1333 | 1486 [ 1640 ; 1815 | 1902 | 2177 | 2370 | 18.23
28 | 803| 1016 | 1147 | 1286 | 1433 | 1587 [ 1750 + 1921 | 2009 | 2286 | 19.60
20 | 862 981 | 1107 | 1241 | 1383 | 1533 | 1600 3 1854 | 2027 | 2207 [ 21.08
30 | 833 048 | 1070 | 1200 | 1337 | 1481 | 1633 | 1703 1050 | 2133 | 22.50
31 | 806 918 | 1036 | 1161 | 1204 | 1434 | 1581 | 1735 | 180G 7 2085 | 24.08
32 | 781) 880 | 1008 | 1125 | 1253 | 1389 | 1531 | 1681 | 1837 [ 2000 | 25.60
33 | 758 862 | 973 | 1001 | 1215 | 1347 | 1485 | 1630 | 1781 | 1039 | 27.23
34 | 735\ 837 | 944 | 1050 | 1180 | 1307 | 1441 | 1582 | 1728 | 1882 | 28.00
35 | 714 813 | 917 | 1020 | 1146 | 1270 | 1400 1537'1577 1820 | 30.63
36 | 694 780 | 804 | 1000 | 1114 | 1235 | 1361 | 1404 | 1633 | 1778 | 3240
37 |e76) 760 | 868 | 073 | 1084 | 1201 | 1324 | 1453 | 1589 | 1730 | 34.23
38 |658) 749 | 845 | 047 | 1056 | 1160 | 1280 | 1415 | 1547 | 1684 | 36.10
30 | 641 720 | 823 | 023 | 1028 | 1140 | 1256 | 1370 | 1507 | 1641 | $8.03
40 | 625 71| 808 | 000 | 1008 | 1111 | 1225 | 1344 | 1469 | 1600 | 40.00

Safe loads for beams of California Redwood, 34 of above.




392 CAMBRIA STEEL.

SAFE LOADS IN POUNDS

FOR RECTANGULAR

OF WHITE OAK AND

Allowable fibre stress 1 200 pounds per square inch., Safety factor 6.

Safe loads for other safety factors may be obtained as follows:

Span Depth of Beam in Inches. Deflection
) Fali Coafficiint.
Pt |4 |5 |6 |7 (8|9 |10|/11]|12(18|14| ¥
4 | 533 | 833 1200 )1633 | 2133 | 2700 | 3333 | 4033 | 4800 | 5633 | 6533 38
5 | 427 | 667 "966"1567'11707 2160 | 2667 | 3227 | 3840 | 4507 | 5227 60
6 | 856 556 | 800 1080 | T422 1 1800 | 2222 | 2680 | 5200 | 3756 | 4356 86
7 | 30574761 686 | 033 | 1210 [ 1543 | 1005 32305 | 2743 | 3210 | 8733 | 1.8
8 | 267 | 417 } 600 | 817 | 1067 | 1350 | 1667 | 2017 & 2400 | 2817 [ 3267 | 1.54
9 | 267 | 870 [ 5335 726 mlmm 1481 | 1703 [ 215312508 [ 2004 | 194
10 |213|333 | 480 6537 853 | 1080 | 1333 | 1013 | 1920 | 2253 | 213 | 2.40
11 | 194|803 | 436 | 504 776| 982 | 1212 | 1467 | 1745 | 2048 | 2376 |  2.00
12 | 178 | 278 | 400 | 5447 7113 900 | 1111 | 1344 | 1600 | 1878 | 2178 | 346
13 | 164 | 256 | 360 | 503 | 656 | §5111026 | 1241 | 1477 | 1738 | 2010 |  4.08
14 | 162 | 238 | 343 | 467 | 610 | 771 [ 9527 1152 | 1371 | 1610 [ 1867 4.70
15 (142222320 | 436 | 560 720 880110761280 | 1502 1742 | 540
16 | 133 | 208 | 300 408 | 533 | 675 | 833100871200 | 1408 | 1633 |  6.14
17 | 125|106 | 282 | 384 | 502 635 784 049 [1i%071325 1537 694
18 | 119 | 185 | 267 | 363 m| 600 | 741| 806106711252 | 1452 | 778
10 | 112|175 | 253 | 344 | 440 m‘ 702 | 849 | 1011]711863 1375 | 8.66
20 | 107 | 167 | 240 | 827 | 427 | 540 | 667 | 807 | 060 | 1127|1307 o0.60
21 | 102 150 | 220 | 311 | 406 m! 635 | 768 | 0141073 | 1244 | 1058
23 | 97152 218|207 | 388 491 | 006 | 733 | 873 | 1024|1188 | 1162
23 | 93| 145|200 284 371| 470| 580 | 701| 835| 9s0|1136| 1270
24 | 80139 200 272 356 m' 556 | 672 sw-l naulmso 13.82
25 | 85133102 261 | 341 533 | 645| 763 0011045 | 15.00
26 128 | 185 | 251 | 428 4:5‘ 513 | 621 738 | 867 |1005| 16.22
27 123 | 178 | 242 | 316 | 400 | 494 | 598| 711 35| 968 [ 17.50
28 119 | 171 | 233 | 305 385 | 476 570| 696 | 05| 933 | 18.82
2 115 | 166 | 225 | 204 | 872 | 460 | 556 | 662 | 777 | %01 208
30 111 | 160 | 218 | 284 m' 444 | 538 | e40 | 751| 871 2160
31 108 | 155 | 211 | 275 mr 430 | 520 | 610| 727 | 843 | 23.06
32 150 | 204 | 267 417 | 504 600| 704 | 817| 2458
33 145 | 198 | 239 ml 404 | 480 | 582 | 683 | 702| 2614
34 141|102 | 251| 318 | 302 | 475| 565 | 663 | 760 | 2774
3 1371187 244 | 300 381 | 4611 540| 644 | 747! 2040

Safe loads for beams of Douglas Fir, Red Pine (Norway Pine), Cypress,

Chestnut and California Spruce, 23 of above.

Lo e T e T



CAMBRIA STEEL, 398
UNIFORMLY DISTRIBUTED,
BEAMS ONE INCH THICE,
LONG-LEAF YELLOW PINE.
Modulus of rupture 7 200 pounds per square inch.
; 6
New safe load = Safe load from mb[exmm-
Span Depth of Beam in Inches. Deflection
in e Coefficient
Pt |15 16 | 17 | 18 [ 19 |20 |21 |22 |23 |24 | V
nmamlmlmmsmmnmms&a 104
10 3413 | 3853 | 4320 | 4813 | 5333 | 5880.| 6453 | 7053 | 7680 | 2.40
11 (37573108 | 3503 | 3027 | 4376 | 4848 | 5355 | 5867 | 6412 | 6982 | 2.00
12 [2500] 2844 3211 1 3600 | 4011 | 4444 | 4000 | 5378 [ 5878 | 6400 | 8.46
13 (2308 2626 | 2064 | 3323 am]_ﬂoa 4523 | 4064 | 5426 | 5008 | 4.08
14 (2143 2438 | 2752 | 3086 |"3438 ] #810 1 4200 | 4610 | 5038 | 5488 | 470
15 [2000] 2276 | 2560 | 2880 | 3200 | 3556 | 3920 1 4302 | 4702 | 5120 | 5.40
16 (1875| 2133 | 2408 | 2700 | 3008 | 8333 | 3675 | 4033 | £4337} 4500 | 6.4
17 |1765| 2008 | 2267 | 2541 | 2831 | 3137 | 3459 | 3706 | 4140 | 4508 6.04
18 |1667) 1806 | 2141 | 2400 | 2674 | 2063 | 3267 | 3585 | 3810 | 4267 | 778
10 [1570| 1706 | 2027 | 2274 | 2533 | 2807 | 3005 | 3396 | 3712 | 4042 | 8.66
20 |1500 170?'192?12130 2407 | 2667 | 2040 | 3227 | 3527 | 3840 | 9.60
21 |1426 1625 | 1835 | 2057 | 2202 | 2540 | 2800 | 3073 | 3359 | 3657 | 10.58
22 [1364: 1652 | 1752 | 1964 | 2188 | 2424 | 2678 | 2033 | 3206 | 3401 | 11.62
23 [1304] 1484 1 1675 | 1878 | 2003 | 2310 | 2657 | 2806 | 3067 | 3330 | 1270
24 (1250| 1422 | 1606 ¥ 1800 | 2006 | 2222 | 2450 | 2680 | 2030 | 3200 | 13.82
25 [1200| 1365 | 1541 | 1728 § 1025 | 2133 | 2352 | 2581 | 2821 | 3072 | 15.00
26 (1154] 1313 | 1482 | 1662 ¥ 1851 | 2051 | 2262 | 2482 | 2713 | 2054 | 16.22
27 [1111] 1264 | 1427 | 1600 | 1783 2178 | 2300 | 2612 | 2844 | 17.50
28 |1071| 1219 | 1876 | 1543 | 1710 | 1005 3 2100 | 2305 | 2510 | 2743 | 18.82
20 (1034 1177 | 1320 | 1400 | 1660 | 1830 } 2028 | 2225 | 2432 | 2648 | 20.18
30 |1000) 1138 | 1284 | 1440 | 1604 | 1778 | 1960 i 2151 | 2351 | 2560 | 21.60
31 | 968) 1101 | 1248 | 1304 | 1553 | 1720 | 1807 | 20823 2275 | 2477 | 23.06
32 | 938| 1067 | 1204 | 1350 | 1504 | 1667 | 1838 | 2017 | 2217 § 2400 | 24.58
33 | 000) 1034 | 1168 | 1300 | 1450 | 1616 | 1785 | 1956 | 2187 § 2327 | 26.14
34 | 882/ 1004 | 1133 | 1271 | 1416 | 1560 | 1720 | 1808 | 2075 [ 22507 27.74
35 | 857| 975 | 1101 | 1234 | 1375 | 1524 | 1680 | 1844 | 2013 | 2104 | 20.40
36 | 833 048 | 1070 | 1200 | 1337 | 1481 | 1833 | 1703 | 1050 | 2133 | 3110
87 | 811 923 | 1041 | 1168 | 1301 | 1441 | 1580 | 1744 | 1906 | 2076 | 32.86
38 | 780| 803 | 1014 | 1137 | 1267 | 1404 | 1547 | 1608 | 1856 | 2021 | 34.66
30 | 760/ 875 | 988 | 1108 | 1234 | 1368 | 1508 | 1655 | 1800 | 1060 | 36.50
40 | 750/ 853 | 963 | 1080 | 1203 | 1333 | 1470 | 1613 | 1763 | 1020 | 38.40

Safe loads for beams of Hemlock, 34 of above.




394 CAMBRIA STEEL.

STRENGTH OF SOLID WOODEN COLUMNS OF
DIFFERENT EINDS OF TIMBER.
For various values of ‘IT
1 = length of column in inches. d = least diameter in inches.

Basep oN THE FormurLA oF THE U. S. DEPARTMENT OF AGRI-
CULTURE, DIVISION OF FORESTRY.

v 700 + 15¢ )
P=F X700 +1i6c 0
P = ultimate strength in pounds per square inch.
F = ultimate crushing strength of timber. Ci= ¢

Values of F are those given in table on pages 386 and 387 herein.

; Ultimate Stﬂnrt-h— I;P;und_a_p;r Square Inch.
White Ouk xnd "1 ﬁ';am’mm”
Ias Fir or White Pine
mﬂw Long-leal .ffﬁm_-w IEM! and
] “ﬁm Yellow Pine. e ot | Oedar.
S | fornia Spruce,
e His 5000 |  4B00 4000 3500
1
2 4973 4475 3978 3481
3 4940 4446 3952 3458
4 4897 4407 3918 3428
5 4844 4359 3875 3391
6 4782 4304 3826 3347
7 4713 4242 3770 3299
8 4638 4174 3710 3247
9 4558 4102 3646 3190
10 4474 4026 3579 3132
11 4386 3948 3509 3070
12 4297 3867 3438 3008
13 4206 37856 3365 2944
14 41114 3703 3201 2880
15 4022 3620 3217 2815
16 3930 3537 3144 2751
17 3838 3455 3071 2687
18 3748 3373 2098 3624
19 3659 3293 2927 2561

For safety factors for various classes of structures to be used in connection with
the above table, see p, 380,




CAMBRIA STEEL. 3056

STRENGTH OF SOLID WOODEN COLUMNS OF
DIFFERENT KINDS OF TIMBER.

1
For various values of 5

1 = length of column in inches. d = least diameter in inches.
BAsED oN THE ForMULA OF THE U. S. DEPARTMENT OF AGRI-
CULTURE, DIVISION OF FORESTRY.
700 + 15¢c
: P=FX70+15c+a
P = ultimate strength in pounds per square inch.
F = ultimate crushing strength of timber. € o

Values of F are those given in table on pages 386 and 387 herein.

Ultimate Strength in l’ounda per Square Inch,
: lhd Pine (Korway Pins),
White Oak and Douglas Fir cu ar White Pine
s | it | O am o
Yellow Pine. Yellow Pine, Redwood and Cali- Codar,
fornia Spruce.
- A 5000 4500 4000 3500
1
e

20 3571 3214 2857 2500
21 3486 3137 2788 2440
22 3402 3061 2721 2381
23 3320 2988 2656 2324
24 3240 2916 2592 2268
25 3162 2846 2529 2213
26 3086 2777 2469 2160
27 3013 2711 2410 2109
28 2941 2647 2353 2059
29 2872 2585 2298 2010
30 2805 2524 2244 1963
32 2677 2409 2142 1874
34 2557 2301 2046 1790
36 2445 2200 1956 1711
38 2340 2106 1872 1638
40 2241 2017 1793 1569
42 2149 1934 1719 15056
44 2063 1857 1650 1444
46 1982 1784 1586 1388
48 1907 1716 1525 1335
50 1835 1652 1468 1285

For safety factors for various classes of structures to be used in connection with
the above table, see p. 380,




396 CAMBRIA STEEL.

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

Cement, Natunl per barrel, net, 282 pounds. . q
per bag, net, 94 pounds..........

Cement Barrel, 15-30 pounds, average 20 pounds. . .
Charcoal of pines and oaks.......... AR SRR G

Cherry, perfectly dry (see note p. 399).............
CIRASERE. - . oo . BRI G e a0 o SR e o s S

Clay, potters), dry, 280 2.1, .. oo o IR o o vmes
ERRSATY 1IN IREIOD, BOOBE L4 ¢ x/ate o shsiisvie arn wis Minnd o KEpMARS

Cement Mortar, Portland, 1 :2%4.................

The Basis for Specific Gravities is Pure Water at 62 Degrees Fah., Ave Averago
Barometer 30 Inches. o Specific | Weight of One
Gravity. Cubie Foot.
Weight of One Cubie Poot, 62.355 Pounds. Water = 1. Pounds,
Air, atmospheric at 60 degrees F., under pressure of
one atmosphere, or 14.7 pounds per square inch,
weighs g}z as much aswater.................. .00123 0765
AL 'y 38 Ve h o ahdda 0o hes s ey abrs b b de 2.6 162
Anthraclte, 1.3 to 1.84; of Penna., 1.3 to 1.7........ 1.5 93.5
roken, of any size, Todedsts il DY EINAR Hexntr By 52 to 57
= s moderafely ShakBH sus .o cow i gt sive.cvs s s 56 to 60
s ‘“  heaped bushel, loose, 77 to 83
0 Y T pEAAC SN S TR i s eSS RTIENCY
s “ a ton loose occupies 40 to 43 1
SUBIETERL, | s PR AN vva i, Lo v Al s boisoimaanisioe
Antimony, cast.........ooiiiiiii i 6.70 418
native...... B 6.67 416
Ash, perfectly dry (seenote p.399)............... 752 47
¢ American White, dry (see note p. 399)........ 61 38
SAEIRa 'O soft-coal, solAlY packed. . ... 5ot i vasmis fis sds eeioman s 40 to 45
T I T e R S R A SN 14 87.3
Brass (copper and zinc), cast, 7.8 to 8.4............ 8.1 504
s B e SR R sisngerdat VNS SOTE 84 524
Bnck DU e e RS PR AL (e 150
eommon atdBARTAR. .. . .. Lo 2 Fele s watials 125
BRI AT L INEOTIOT LF TS o s 50 570 v 4ista eaolr Koats & iaiaia 100
Bnckwork pressed brick, fine joints. 140
medium quality. ...... 125
= coarse, inferior, soft L2 100
5 at 125 pounds per cubic foot, 1 cubic
yard equals 1.507 tons, and 17.92
cubicleetequal L to8.: .5 5ol o s s [0 S8 L oo ufiin JdiNes be
Bronze, copper 8, tin 1 (gunmetal) . .............. 8.5 529
Cement Portland per barrel, net, 376 pounds...... |.......... ERERRRTE -
per bag, net, 04 poundae.. ... » [SMoinG . s foaiasiples
- 2 standard proportioning. ........ |.......... l
S e packed, as in barrels | 108 to 115
i <l ORI o' < v o b ohe s Aeka | 88to 92

* Meaning coal ashes and clinkers.




CAMBRIA STEEL. 397

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

Avi
The Basis for Specific m:e isaglll::u:’mr at 62 Degrees Fah., nr:xn Weinnt o aa
Grurlt;r. Cuhio Foot
Weight of One Cubic Foot, 62,355 Pounds. Water = 1. Pounds,
LmI anthracite (see Anthracite).........o00vvuas y ! .....
bituminous, solid, 1.2 to 1.5.....cvvvvarevuan 1.35 84
**  bituminous, solid, Cambria Co., Pa., 1. 27-1.34 . leoesversesl 70 to 84
**  bituminous, broken, of any size, loose........ | B veeo| 47 to 52
*  bituminous, moderately shaken.............. [l e - 51 to 56

**  bituminous, a heaped bushel,loose, TOto 78. .. | ... ... .. |... .. ...
*  bituminous, 1 ton occupies 43 to 48 cubic feet . | ‘
Cuke loose, good quality iy rite
loose, a heaped hushcl '35 to 42, |
“ 1 ton occupies 80 to 97 cubic feet. ...
Concrete, Cinder,* with Portland Cemem

|93 to 82

Conglomerate 150
e Gravel o2 L 150
o Limestone i b 148
£ Sandstone o o 143
“" Trap “ “ 155
Concrete, loose, unrammed, weighs 5 to 20% llghter. |
varying with consistency.........ovvveevensnsas | IR | A
Corundum, pure, 3.8 to 4 3.9 e aarate
Copper, caat B R L e o A i 8.7 | 542
S R e T e ‘ 8.0 555
Cork.dr}' (seenotep.-%‘g),.... ............ eeeen |24 | 15
Earth common loam, perfectly dry, loose. . I 72 to 80
perfectly dry, shaken. . 82 to 92
i i *  perfectly dry, rammed. 90 to 100
W 3 ** glightly moist, loose, 70 to 76
46 g " more moist, loose. . 66 to 68
o i " more moist, shaken. . 75 to 90
E a ‘" more moist, packed. . o | 90 to 100
o > * ansoft fowingmud. ... oveois [iesveinin 104 to 112
b _* “ ag soft flowing mud well !
1 e DTG A i S ) e Kb e 110 to 120
Elm, perfectly dry (see note p.399) .............. 56 i 35
|
i, = Pl O SR L P ST .| 26 | 162
Glass, 2.5 to 3.45. . ... 208 186
' common window 2.52 | 157
Gnetss. common, 2. 62 to 2.76 2.69 | 168
in loose piles....... PR T g T R SR 96
Gold, cast, pure or 24 learat. ... ..coviii il 19.258 1204
A R T e BTN W AL 19.5 | 1217
Glanite; 256 to BB L L. L s sk s e 292 ‘ 170
Liroe o e b el e e e e e P 120
Greenstone, trap, 2.8 LR e R e, | 3.00 187
Gypsum, plaster of Paris, 224 t0 230, ............ 2.27 141.6

* Meaning coal ashes and clinkers.




308 CAMBRIA STEEL.

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

The Basis for Specific Gravities is Pure Water at 62 Degrees Fah, | Average
Baromater 30 Inches. v usrp:iq
Waight of Ono Cubic Foot, 62.355 Pounds, Watar =,‘1‘
Hickory, perfectly dry (see note p. 309)............ .85
g i R R e R S e S e 02
Irom, cast, 6.9 t0 Tk, . .ovo v iiiiiinninn, 7.15
greyfoundry.co]d o T e e I 7.21
SHOIEED i ST e o (i | 6.094
B T ORI e A P44 Feralle Fiarae Ml erate s 7.69
Lead, commertdal. .. .o .. oinrriiaaimnmmnn e sis 11.38
Lignumvite (dry)............ 65-1.33
Limestone and marble | 2.6
Lime, quick....... 1.5
0 gquick, gmund “well shaken, per struck bushel
T R e e s
*  quick, ground, thm‘cmghly shaken, per stmck
bushel 933% pounds.. ..« i bl fewin e s e it
Locust, dry (see note p. 399). .00 vvvbiiiniiiniieas | =
Mahomy ish, dry (see note p. 399).......... 85
Hparl duras, dry (see note p. 399)........ 56
Maple, dry (see note p.399) . ..vvurvnverrrinnnnn .79

Marble (see Limestone).
Masonry of granite or limestone, well-dressed. .

of granite, weil-acabbled mortar rubble. [ .

about ) of mass will be mortar........
' of granite, well-scabbled dry Fabiia: £ s
“  of granite, roughly scabbled mortar rubble,
about 4 to 1§ of masswillbemortar .. |..........
"' of granite, scabbled dry rubble........... |..........
3 of sandstone, 14 less than granite......... T
Masonry of brickwork (see Brickwork). |
LT e B 0T P e S I A g R MR e,
Mercury, at 32 degrees Fah......occiviiiiiinnnns | 13.62
MRS RTS B0 BN e R 293
Mortar, hardened, 1.4 t0 1.9, ... ......oeeieeeen.. [ 165
Mud, dry.close .....................................
o glolderately - 1 RS e e | BT L S

Oak, live, perfectly dry, .88-1.02 (see note p. 399) .. .. I

* " Red. Black, pertectly dry. . ...ccidiveiieians |
T T prL R
BHteh . e e TR SIRLT e (2 o SR AL (b et
Poplar, dry {sec note e i b e
Plagter of Paris... .o coiniisivasssns AT
b2 L T A e A e

Average
Weight of One
Cubis Foot,

Pounds,

53

57.4

4406
450
433
480

700.6
41 to 83
164.4

103

80 to 110
110 to 130
104 to 120

50.3
32to 45

54.8

7.7
29
140
1342




CAMBRIA STEEL. 309

i . SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

The Basis for Specific Gravities is Pure Waler at 62 Degrees Fab, | AV m&*
o Baromater 80 Inches, vy '-‘{" One
Weight of One Oubic Poot, 62.355 Pounds. Water = 1.
MREE . 2 ooitc v e w s bl s & 5 Fhnbw b 08 S by VES e l 2.65 165
v ! R ot B U e o 0 T T 1.10 68.6
Salt, coarse (per struck bushel, Syracuse, N. Y.,
T N A o R el B R AT 45
Sund. of pure quartz, perl'ecr.ly dryandloose. ... |vuiviivin. 90 to 106
voids full of water. .......... [...ocuvvens | 118 to 129
o iz o very large and small grains, |
Oy S R i S e~ < Rk [ oo gt amh 44 | 117
Sandstone, 2.1 to 2.73, 131 to 171 2.41 151
quarried and piled, 1 measure solid makes |
13 (about) plled. .. c.uveiinaoasnsns [+ visiniannisos 86
T TR R AR - e s R St r ) R 4 e 160 to 180
“Furnace, Granulated. .. ... ........0.ionnnnen | ,,,,,,,,,, 53
Snow,freshfallen. . ........0connbnssnnensaninnn oo B s 5to 12
" moistened, compacted by min....... e S e BT 15 to 50
Sycamore, perfectly dry (see note below) . .......... 59 3T
Shales, red or black, 24 to 2.8, . vvervivenenrins 2.0 162
iy s S A e o AR S LB SRR e 10.5 655
LT R R ol RPN il o g R S 28 175
Hospatone; 38500 8.8, . iiiciiiiias s sviierisals 2.73 170
7.85 489.6
2,00 125
i 58.6
1.15 g g
7.35 459
Walnut, Black, perfectly dry (see note below)...... ‘ 01 a8
Water, pure rain, distilled, at 33 desrten F., Bar. e
- /. W e Vi, | T
" " “ oF vy . Har.
TR A (L i g 50.7
P, 100G to B0, 0o ans ssihe rav o f e s B 1.028 64.08
Zincorspelter, 6.8 10 7.2, ....coivivecncracnnnnnas 7.00 437.5

Note.—Green timbers usually weigh from one-fifth to nearly one-half more
than dry; ordinary building timbers, tolerably seasoned, one-sixth more,
For Specific Gravities of woods not given in this table, see page 380,




400 CAMBRIA STEEL.
STANDARD DECIMAL GAUGE.
Weight per S8quare Foot
Standard Thickness Approximata in Pounds, Avoirdupois.
Decimal Gange|  in Fractions Thickness
i o fn IRON. STEEL.
Basis—480 Basiz—489.6
Inches, an Inch, Nillimetres, Pounds Pounds
per Cubio Foot. | per Cubie Foot.
002 1-5600 05080010 .08 08186
004 1-260 10160020 16 16382
006 3-600 16240030 24
008 1-126 20320041 .82 3264
010 1-100 51 40 408
012 3-260 48 4896
014 7-600 85660071 56 5712
016 2-1256 (d+) 1 B84 6528
018 8-500 45720001 72 7344
020 1-60 50800102 .80 .B160
022 11-500 55880112 .88 8978
026 1 83600127 1.00 1.0200
028 7-26 71120142 1.13 1.1424
032 4-126(H+) 81280163 1.28 1.8066
036 8-260 01440183 144 14688
040 1-26 1.01600203 1.60 1.6320
045 9-200 1.14300229 1.80 1.8360
060 1-20 1.27000254 2.00 2.0400
056 11-200 1.39700280 2.20 2.2440
80 3-60 (%-) 1.624003056 2.40 2.4480
065 13-200 1.65100330 2.60 2.6520
070 7-100 1.778003566 2.80 2.8560
0756 -40 1.905600381 3.00 3.0600
080 2-26 2.03200406 320 3.2640
086 17-200 2.156900432 3.40 3.4680
090 9-100 2.28600457 3.60 3.6720
096 19-200 2.41300483 3.80 3.8760
.100 1-10 2.564000608 4.00 4.0800
110 11-100 2.7840056 4.40 4.4880
1256 1-8 3.17600630 5.00 5.1000
136 27-200 342900688 540 5.5080
160 3-20 3.810007862 6.00 6.1200
1658 33-200 4.19100838 6.60 6.7320
.180 -60 4.57200914 7.20 7.3440
200 1-b 5.08001016 8.00 8.1600
220 11-50 5.58801118 8.80 8.97
240 6-26 6.09601219 9.680 9.7920
260 1-4 6.36001270 10.00 10.2000




CAMBRIA STEEL, 401
WIRE AND SHEET METAL GAUGES.
In Decimals of an Inch.

Birm- Washburn & I British
Number |ingham| Ameriean | United States |Mosn Manm- American| Imperial
or ar Standard Gange |facturing Oo,| Tremlon |eraw 0o larnglish

of Stabs | Brown & for and John A, | Tron 0o | " gerey Eﬁd

Sheot and Plate | Roebling's | Wir® | ire |Stan
Gauge. | Wire | Wire Gange| Ironand Steel. | Soms Co. | USUEL | Gauge. | Wire
Gauge. Wira Gauge. | Geuge.
|

........................ 500

4800 s 484

4800 |450 |....... 432

8938 (400 |....... 400

3625 |.360 |.0815 .872

8810 |.380 |.0447(.848

065 05 |.0578 .324

1|.300/.289297| 281 2830 |.285 |.0710|.800
2|.284/.257627| 2656625 2625 |.265 |.0842|.276
8 | .259|.229423| .26 245 |.0973| 252
4| 238(.204307| 284375 2253 |.226 |.1105(.232
5 | .220/.181940| .21875 2070 |.206 |.1236|.212
6 | .203|.162023| .203125 1920 |.190 |.1368.182
7(.180|.144285| .1876 1770 |.176 |.1600|.176
8/.165/.128490| .171875 .1620 |.160 |.1631|.160
9|.148|.114423| .15626 1483 |.145 |.1763|.144
10(.134/.101897| .140625 1350 |[.130 |.1894|.128
11 |.120/.090742| .125 1205 |[.11756/.2026.116
12 |.109|.080808| .109375 1055 |[.105 |.2158|.104
13 | .095/.071962| .09376 0915 |.0925/.2289|.002
14(.083/.064084 .078126 0800 |.0806 1/.080
15 | .072|.067068| .07031256 |.0720 |.070 |.2552.072
16 |.065|.060821| .0625 0625 |.061 |.2684 .064
17| .058(.045257| .06625 0640 |.0625/.2816.066
18| .04 303/ .06 0475 |.046 |.2947 .048
19 | .042|.085890| .04375 0410 |.040 |.3079 .040
20| .085/.031961| .0876 0348 |.03b .821().! 036
21| .082/.028462| .034375 .08175 | .031 |.8342/.032
22 | .028.025346/| .03125 0286 |.028 |.3474/.028
23 | .025.022572/ .028125 0258 |.025 |.8605|.024
24 | .022[.020101 0230 |.0225 8737 022
25 | .020(.017900| .021875 .02 020 |.8868 .020
26| .018/.015941| .01875 0181 |.018 |.4000|.018
271.018/.014185| .01718%5 0178 |.017 | 41382 .0164
28| .014.012641| .015625 162 |.016 | 4263 .0148
29.018.011257| .0140625 |.0160 |.015 |.4395 .0136
80| .012/.010025| 0126 0140 |.014 |.4526|.0124
81|.010.008928 .01093756 |.0182 |.013 | 4658 .0116
82 | .009.007950| .01015625 |.0128 |[.012 |.4790 .0108
33 | .008/.007080, .009375 0118 [.011 21/.0100
84 (.007.006305| .00859375 | .0104 |.010 |.5053 .0092
35 | .0056 615/ .0078125 | .0095 |.0095|.5184|.0084
36| .004 000/ .00703125 |.0080 [.009 |.5816 .0076
8% .55 3| .006640625 .0085 |.0085 | .0068
B, 003965 26 0080 |[.008 |.5579|.0080
I e OOBERI L L 0076 |[.0075|.5711|.0062

401...... 008144!............... 0070 |.007 4




402

CAMBRIA STEEL.

WEIGHTS OF SHEETS AND PLATES OF
STEEL, WROUGHT IRON, COPPER AND BRASS.
American or Browne & Sharpe Gauge.

Weight per Square Foot.

ln.:ifb«r 'l‘hloikhm
Gauge. Inches, Steel, Iron, Oopper. Brass,
0000 | 460000 | 18.7680 0 20.8380 19.6880
000 | 409642 | 16.7134 16.3867 18.56668 17.6327
00 | .364796 | 14.8837 218 16.56263 15.61338
0| .324861 | 13.2543 12.9944 14.7162 13.9041
1| .289297 | 11.8 115719 18.1062 12.3819
2| .2b7627 | 106112 10.3061 11.8706 11.0264
3| 229 9.3 9.1769 10.3929 9.8193
4 | .204307 B8.3367 1723 9.2661 7443
b5 | .181940 74232 7.2776 8.2419 77870
6 | .162023 6.61056 8.4809 7.3306 6.9346
7 | -144285 5.8868 b.7714 6.6361 1754
8| .1284080 b.2424 5.1396 5.8206 5.4994
9 | .114423 4.868b6 4.5769 b5.1834 4.8073
10 | .101897%7 4.1674 4.0759 4.81569 612
11 07 3.7023 3.6207 4.1106 3.8838
12 | .080808 3.2970 3.2323 3.6 345686
13 | .071962 29360 2.8786 3.2509 3.0800
14 2.6146 .b634 2.9030 277428
15 | .067068 2.3284 2827 2.68b62 244825
16 | .050821 2.07385 2.0328 2.302. 2.1761
17 | 045257 1.84656 1.8108 2.0501 1.9370
18 | .040303 1.6444 1.8121 1.82 1.7260
19 | .035880 14643 143566 1.6258 1.5361
20 | .031961 1.3040 12784 1.4478 8679
21 1.1612 1.1386 1.2893 1.2182
22 | 026346 1.0341 1.0138 1.1482 1.0848
28 | .022572 021 90288 1.0226 86608
24 | .02010 82012 81068 86032
25 | 0179 73032 71 81087 76612
26 | 015941 856089 63764 J7R213 68227
27| 014195 57916 58780 84303 80755
28 1264 H516756 0664 H7264 54103
29 | 0112567 4502 45028 50994 48180
380 | 0100256 40902 100 45413 42007
31 89, 36426 35712 38212
32 | .007950 32436 1800 36014 34026
383 | .007080 28886 28320 32072 30302
34 256724 25220 62 269856
36 | .0068156 22009 22460 25436 32
36 5 20400 22650 1400
37 18168 17812 201 19069
38 | .003966 16177 15860 1796 168970
389 | .003531 .14406 14124 16985 16113
40 | 003144 12828 12676 .1 .134566

For weights of steel plates

of Flat Rolled Bars,” pages 429 to 440 inclusive,

and over in thickness, see “Table of Weights




CAMBEIA STEEL.

WEIGHTS OF SHEETS AND PLATES OF
STEEL, WROUGHT IRON, COPPER AND BRASS.

Birmingham Gauge.
hl:?u .hl - Weight per Square Foot.
Gange. Inches, Steel, Irom. Copper. Brass,
0000 18.56232 18.16 0.56 194312
000 A2 17.3400 17.00 19.262b6 18.1800
00 380 15.6040 156.20 7.2140 6.2
0 340 13.8720 13.60 154020 14.5620
1 800 12.2400 12.00 3.6800 2.
2 284 11.5872 11.36 2.86b62 12.1562
3 259 10.6672 10.36 11.733% 11.0852
4 238 9.7104 9.52 10.7814 10.1864
b 220 8.9760 8.80 0.966 9.4160
6 203 8.2824 8.12 9.1959 8.6884
7 180 7.3440 7.20 8.16 7.7040
8 .165 6.7320 8.60 7.4745 7.0620
9 .148 6.0384 b5.92 6.7044 6.3344
10 134 54672 b5.36 6.0702 b.7352
2L 120 4.8960 4.80 4360 .13
12 109 4.4472 4.368 4.9377 4.66562
13 095 8.8760 3.80 4.30356 06
14 083 2.38 3.82 8.7699 3.6624
15 072 2.9376 2.88 38.2616 081
16 065 2.6520 2.60 2.7820
3% 058 2.36 2.32 2.6274 48
18 049 1.999 1.98 22197 097
19 042 1.71386 1.68 1.8026 1.7976
20 036 428 140 1.5685656 14980
21 032 1.80566 1.28 1.4496 1.3696
22 028 1.1424 1.12 1.2684 1.1984
23 0256 1.0 1.00 1.1825 1.0700
24 022 B976 88 0966 94186
25 020 8160 80 0060 8560
26 018 7344 72 8164 7704
27 0186 8528 64 7248 848
28 014 5712 56 6342 5D92
20 013 5304 b2 5889 5664
30 012 4896 48 5436 5136
31 010 4080 40 4563 4280
32 009 8672 .36 4077 88562
33 008 82 32 3624 B3
84 007 2866 28 38171 29096
356 005 2040 20 22656 140
36 004 1632 .16 1812 1712
cifio Gravities ... ... 7.86 7.70 B.72 824
eight of a Oubio Foot . .| 489.6 480.0 543.6 613.8
& Wil T 2833 2778 3146 2072




404 CAMBRIA STEEL.
DECIMALS OF A FOOT FOR EACH §; OF
AN INCH.
mk 0}! 1" 2!! 3" 4" 5”
0o 0 .0833 | .1667 | .2500 | .3333 | .4167
= .0013 | .0846 | .1680 | ,2513 | .3346 | .4180
E .0026 | .0859 | .1693 | .2526 | .3359 | .4193
Ty .0039 | .0872 | .1706 | ,2539 | .3372 | .4206
s .0052 | .0885 | .1719 | .2552 | .3385 | .4219
e .0065 | .0898 | .1732 | .2585 | .3398 | .4232
b .0078 | .0011 | .1745 | .2578 | .3411 | .4245
™ .0091 | .0924 | .1758 | .2591 | .3424 | .4258
3 .0104 | .0937 | .1771 | .2604 | .3437 | .4271
g .0117 | .0951 | .1784 | .2617 | .3451 | .4284
.0130 | .0964 | .1797 | .2630 | .3464 | .4297
B 0143 | .0977 | .1810 | .2643 | .3477 | .4310
16 0156 | .0990 | .1823 | .2656 | .3490 | .4323
i .0169 | .1003 | .1836 | .2669 | .3503 | .4336
3'{ 0182 | .1016 | .1849 | .2682 | .3516 | .4349
Ty .0195 | .1029 | .1862 | .2695 | .3529 | .4362
1 .0208 | .1042 | .1875 | .2708 | .3542 | .4375
LYy .0221 | .1055 | .1888 | .2721 | .3555 | .4388
o .0234 | .1068 | .1901 | .2734 | .3568 | .4401
H .0247 | 1081 | .1914 | .2747 | .3581 | .4414
6 -0260 | .1094 | .1927 | .2760 | .3594 | .4427
ﬁ .0273 | .1107 | .1940 | .2773 | .3607 | .4440
.0286 | .1120 | .1953 | .2786 | .3620 | .4453
41 .0299 | .1133 | .1966 | .2799 | .3633 | .4466
| .0312 | .1146 | .1979 | .2812 | .3646 | .4479
ﬁ .0326 | .1159 | .1992 | .2826 | .3659 | .4492
.0339 | .1172 | .2005 | .2839 | .3672 | .45056
#* .0352 | .1185 | .2018 | .2852 | .3685 | .4518
6 .0365 | .1198 | .2031 | .2865 | .3698 | .4531
1 .0378 | .1211 | .2044 | .2878 | .3711 | .4544
45 .0391 | .1224 | .2057 | .2891 | .3724 | .4557
v .0404 | .1237 | .2070 | .2904 | .3737 | .4570
3 .0417 | ,1250 | .2083 | .2917 | .3750 | .4583




P

CAMBRIA STEEL. 4056
DECIMALS OF A FOOT FOR EACH J OF
AN INCH.

lm. | e,? ?,' 8!-‘ 9" 10"’ 1 1"
0 |.5000 | .5833 | .6667 | .7500 | .8333 | .9167
& | .5013 | .5846 | .6680 | .7513 | .8346 | .9180
% | 5026 | 5859 | .6693 | .7526 | .8359 | 9193
& | -5039 | 5872 | .6706 | .7539 | .8372 | .9206
% | 5052 | .5885 | .6719 | .7552 | .8385 | .9219
& | .5065 | .5898 | .6732 | .7565 | .8398 | .9232
% | 5078 | 5911 | (6745 | .7578 | .8411 | 9245
¢ |:5091 5034 le7a8 | a0l | s34 058
| 6104 | 5937 | .6771 | .7604 | .8437 | .9271

| | |
5117 | .5951 | .6784 | .7617 | .8451 | .9284
\5130 | .5964 | .6797 | .7630 | .8464 | 9297
5143 | 5977 | .6810 | .7643 | .8477 | 9310
Y | .5156 | .5990 | .6823 | .7656 | .8490 | .9323
i | .5169 | .6003 | .6836 | .7669 | .8503 | .9336
5182 | 16016 | .6849 | .7682 | .8516 | .9349
:5195 | .6029 | .6862 | .7695 | .8529  .9362
| 5208 | .6042 | .6875 | .7708 | .8542 | .9375

|
| 5221 | 6055 | .6888 | 7721 | .8555 | 0388
:5234 | .6068 | .6901 | .7734 | .8568  .9401
:5247 | .6081 | .6914 | .7747 | .8581 | .9414
% | .5260 | .6094 | .6927 | .7760  .8594 | .9427
5273 | .6107 | .6940 | 7773 | .8607 | .9440
'5286 | .6120 | .6953 | .7786 | .8620 | .9453
5299 | 6133 | .6966 | .7799 | .8633 | .9466
i | .5312 | .6146 | .6979 | .7812 | .8646 | .9479
t | .5326 | .6159 | .6992 | .7826 | .8650 | .9492
5339 | .6172 | .7005 | .7839 | .8672  .9505
5352 | .6185 | .7018 | .7852 | .8685 | .9518
s | .5365 | .6198 | .7031 | .7865 | .8698  .9531

| |
# | 5378 | .6211 | 7044 | .7878 | .8711 | 9544
§ | 5301 | 6224 | 17057 | 17891 | 8721 | 9557
i | .5404 | .6237 | 7070 | .7904 | .8737 | 9570
i | 5417 | (6250 | (7083 | 17917 | ;8750 | 9583




406 CAMBRIA STEEL.
DECIMALS OF A FOOT FOR EACH J OF
AN INCH,
Illﬁhn orl 1” 2!! 3” 4}! 6!!
3 .0430 | .1263 | .2096 | .2930 | .3763 | .4596
ﬁ .0443 | .1276 | .2109 | .2943 | .3776 | .4609
.0456 | .1289 | .2122 | .2956 | .3789 | .4622
o .0469 | .1302 | .2135 | .2969 | .3802 | .4635
.0482 | .1315 | .2148 | .2982 | .3815 | .4648
.0495 | .1328 | .2161 | .2995 | .3828 | .4661
.0508 | .1341 | .2174 | .3008 | .3841 | .4674
g 0521 | .1354 | .2188 | .3021 | .3854 | .4688
g .0534 | .1367 | .2201 | .3034 | .3867 | .4701
.0547 | .1380 | .2214 | .3047 | .3880 | .4714
ﬁ .0560 | .1393 | .2227 | .3060 | .3893 | .4727
.0573 | .1408 | .2240 | .3073 | .3906 | .4740
.0586 | .1419 | .2253 | .3086 | .3919 | .4753
.0599 | .1432 | .2266 | .3099 | .3932 | .4766
.0812 | .1445 | .2279 | .3112 | .3945 | .4779
3 L0625 | .1458 | .2292 | .3125 | .3958 | .4792
2; .0638 | .1471 | .2305 | .3138 | .3971 | .4805
.0651 | ,1484 | .2318 | .3151 | .3984 | .4818
E .0664 | .1497 | .2331 | .3164 | .3997 | .4831
.0877 | .1510 | .2344 | .3177 | .4010 | .4844
.0890 | .1523 | .2357 | .3180 | .4023 | .4857
.0703 | .1536 | .2370 | .3203 | .4036 | .4870
.0716 | .1549 | .2383 | .3216 | .4049 | .4883
i .0729 | .1562 | .2396 | ,3229 | .4062 | .4896
51 .0742 | .1576 | .2409 | .3242 | .4076 | .4909
i .0755 | .1589 | .2422 | .3255 | .4089 | .4922
.0768 | .1602 | .2435 | .3268 | .4102 | .4935
ﬁ .0781 | .1615 | .2448 | .3281 | .4115 | .4948
# .0794 | .1628 | .2461 | .3294 | .4128 | .4961
ﬁ .0807 | .1641 | .2474 | .3307 | .4141 | .4974
X .0820 | .1654 | .2487 | .3320 | .4154 | .4987

=




CAMBRIA STEEL. 407
DECIMALS OF A FOOT FOR EACH ¢ OF
AN INCH.

Iuh' ﬁr! 7“ 8" 9" 10}’ 11"
# 5430 | .6263 | .7096 | .7930 | .8763 | .95986
] .5443 | .6276 | .71090 | .7943 | .8776 | .9609
Ty .5456 | .6289 | .7122 | ,7956 | .8789 | .0622
% .5469 | .6302 | .7135 | .7969 | .8802 | .8635
.5482 | .6315 | .7148 | ,7982 | .8815 | .9648
.5495 | .6328 | ,7161 | .7995 | .8828 | .9661
.5508 | .6341 | .7174 | .8008 | .8841 | .9674

.5521 | .6354 | ,7188 | .8021 | .8854 | .9688

ﬁ .5534 | .6367 | .7201 | .8034 | .8867 | .9701
5547 | .6380 | .7214 | .8047 | .8880 | .9714

1y .5560 | .6393 | .7227 | .8060 | .8893 | .9727
it .5573 | .6406 | ,7240 | .8073 | .8906 | .9740
.5586 | .6419 | .7253 | .8086 | .8919 | .9753

.5599 | .6432 | .7266 | .8099 | .8032 | .0766

¥ .5612 | .6445 | .7279 | .8112 | .8945 | .9779
.5625 | .6458 | .7292 | .8125 | .8958 | .9792

12 .5638 | .6471 | .7305 | .8138 | .8971 | .98056
5 .5651 | .6484 | .7318 | .8151 | .8984 | .9818
H .5664 | .6497 | .7331 | .8164 | .8997 | .9831
it .5677 | .6510 | .7344 | .8177 | .9010 | .9844
4 5690 | .65623 | .7357 | .8190 | .0023 | .9857
£ .5703 | .6536 | .7370 | .8203 | .9036 | .9870
Iy .5716 | .6549 | .7383 | .8216 | .0049 | .0883
% .5729 | .6562 | .7396 | .8229 | .0062 | .0896
T .5742 | .8576 | .7409 | .8242 | .9076 | .9909
1 .57565 | .6589 | .7422 | .8255 | .9089 | .0922
73 .5768 | .6602 | .7435 | .8268 | .0102 | .9935
1 .5781 | .6615 | .7448 | .8281 | .9115 | .9948
73 .5794 | .6628 | .7461 | .8294 | .0128 | .9961
L .5807 | .6641 | .7474 | .8307 | .0141 | 0974
ii- .5820 | .6654 | .7487 | .8320 | .9154 88(8}3




408 CAMBRIA STEEL.
DECIMALS OF AN INCH FOR EACH Jth.
dhds. | oyths. Decimal. |Fraction.| ¢4ds. | Jths Decimal. | Fraction.
1 |.015625 33 | .515625
2 |.03125 17 | 34 | .63125
3 |.046875 35 | .546875
2 4 |.06256 1-16] 18 | 38 | .5625 9-16
5 |.078125 37 | .578125
3 6 | .09375 19 | 38 | .593756
7 |.109375 39 | .609375
8 [.125 1-8 | 20 | 40 | .625 5-8
9 |.140625 41 640625
10 |.15625 21 | 42 | .656625
11 |.171875 43 | .671875
12 |.1876 3-16| 22 | 44 | .68756 |[11-16
13 |.203125 45 | .703125
14 |.21875 23 | 46 | .71875
15 | .234375 47 | .734375
87| 116 |- 1-4| 24 | 48 | .76 34
17 |.265625 49 | .765625
9 | 18 |.28125 25 | 60 | .78125
19 |.296875 51 | .796875
10 | 20 |.3125 5-16] 26 | 52 | .8125 |13-16
21 |.328125 53 | .B28125
11 | 22 |.34375 27 | 54 | .84375
23 |.3593756 55 | .B59375
12 | 24 | .375 3-8 | 28 | 56 | .875 7-8
25 |.3906825 57 | .890625
13 | 26 |.40625 29 | 58 | .00625
27 | .421875 59 | .B21875
14 | 28 |.4375 7-16] 30 | 60 | .9375 (15-16
29 |.453125 61 | .B53125
15 | 30 |.46875 31 62 | .06875
31 |.484375 63 | .984375
16 | 32 |. 1-2 | 32 | 64 (1. 1




CAMBRIA STEEL.

409

WEIGHTS AND AREAS OF SQUARE AND ROUND
BARS AND CIRCUMFERENCES OF ROUND BARS.
One cubic foot of steel weighs 489.6 Ibs.

The following tables of weights of rounds, squares, flats, etc., are theoretical
only. The various sizes made by us are listed elsewhere herein under appro-
priate headings, and the weights of rolled steel are subject to variation in

accordance with mill practice for the different classes of products.

Thickness | Weight
or Diamoter

B (72013
1 | .021
P .030
i | 041
3 .053
& .067

.083
ﬁ .100
11 | 120
3 | .140
+5 .163
1 187
$ 212
b .240
pun 269
3% .300
e 332
# 366
L 402

439
3 478
28 .519
i ‘ .561
i .605
i .651
2 .698
] L7147 |
£ .798
3 .850
2 .904
¥ .960
35 1.017

Weight

‘nf.Bm’ {of.hr

in Inches, | Ome Poot Lemg. | One Foot Long.

.010
.016
.023
.032

.042
.053
.0656
.079

094
.110
.128
.147

167
.188
211
.2356

.261
.288
.316
.3456

376
407
441
AT75

.511
.548
.5b87
.627

.668
710
.754

.799

Area

Area

o o | ot Qe
in 8q. Inches. | in 8q. Inches.

0039 \

.0061
.0088

.0120

.0156
.0198
.0244
.0295

.0352
.0413
.0479
.0549

.0625
.0706
0791
.0881

0977
1077
.1182
1292

.1406
.1526
.1650
.1780

.1914
.2053
2197
.2346

.2500
.2659
.2822
2991

.0031
.0048
.0069
.0094
.0123
.0155
.0192
.0232

0276
0324
.0376
.0431

.0491
.0554
.0621
.0692

.0767
.0846
.0928
.1014

.1104
.1198
.1296
.1398

.1503
.1613
1726
.1843

.1963
.2088
2217
.2349

.3436

.3927
4418
-4909
.5400

.5891
.6381
.6872
.7363

.7854
.8345
.8836
9327

9818
1.0308
1.0799
1.1290

1.1781
1.2272
1.2763
1.3254

1.3745
1.4235
1.4726
1.5217

1.5708
1.6199
1.6690
1.7181




410 CAMBRIA STEEL.

SQUARE AND ROUND BARS.

(CONTINUED.)

Thickness Weight Woaight Area Area Ciroumfarence
or Diametar nf.Bar of @ 3ar | of 7] 8ar | ot @) Bax | of O Bar
in Inches, One Foot Long.| Ons Foot Long.| in 8q. Inches. | in 8, Inches.

1.076 .845| .3164 | .2485| 1.7672
1.136 .893 | .3342 | .2625 | 1.8162
1.199 .941 | .3525( .2769 | 1.8653
1.263 992 | .3713| .2916 | 1.9144

1.328 | 1.043 | .3906( .3068 | 1.9635
1.395| 1.096| .4104| .3223 | 2.0126
1.464| 1.150| .4307 | .3382 | 2.0817
1.635| 1.205| .4514| .3545/! 2.1108

1.607 | 1.262| .4727 | .3712 | 2.1599
1.681 | 1.320| .4944 | .3883 | 2.2089
1.756 | 1.380| .5166 | .4057 | 2.2580
1.834 | 1.440( .5393 | .4236 | 2.3071

1.913 | 1.502| .5625| .4418 | 2.3562
2,245 | 1.763| .6602| .5185 | 2.5526
2.603 | 2.044 | .7656 | .6013 | 2.7489
2,988 | 2.347| .8789 | .6903 | 2.9453

3.400 | 2.670 | 1.0000 | .7854 | 3.1416
3.838 | 3.015| 1.1289 | .8866 | 3.3380
4303 | 3.380 | 1.2656 | .9940 | 3.5343
4.795 | 3.766 | 1.4102 | 1.1075 | 3.7306

5.313 | 4.172 | 1.5625 | 1.2272 | 3.9270
5,857 | 4.600 | 1.7227 | 1.3530 | 4.1234
6.428 | 5.049 | 1.8906 | 1.4849 | 4.3197
7.026 | b5.518 | 2.0664 | 1.6230 | 4.5161

7.650 | 6.008 | 2.2500 | 1.7671 | 4.7124
8.301 | 6.519 | 2.4414 | 1.9175 | 4.9088
8.978 | 7.051 | 2.6406 | 2.0739 | 5.1051
9.682 | 7.604 | 2.8477 | 2.2365 | 5.3015

10.41 8,178 | 3.0625 | 2.4053 | 5.4978
11.17 8.773 | 3.2852 | 2.56802 | 5.6942
11.95 9.388 | 3.5156 | 2.7612 | 5.8905
12,76 | 10.02 | 3.7539 | 2.9483 | 6.0869

Shenie Sfewdew howger Suerih peedpew SRR ShoNopes ssohre




CAMBRIA STEEL. 411
SQUARE AND ROUND BARS.
(CONTINUED.)
Thickness Weight Weight Area | Oiroumfarence
or Disaotar | of [ Bor | of @ Ber| t [ Bar | ot @ Bar | of Oner
in Inches. | Ome Foot Long.| One Foot Long.| in 8q. Inches. | in 8q. Inches. |  in Inches.
2 13.60 | 10.68 | 4.0000| 3.1416| 6.2832
75 14.46 | 11.836 | 4.2539| 3.3410| 6.4796
+ 15.35 | 12.06 | 4.5156| 3.5466| 6.6759
5 16.27 | 12.78 | 4.7852| 3.7583| 6.8723
1 17.21 | 13.52 | 5.0625| 3.9761| 7.0686
V5 18.18 | 14.28 | 5.3477| 4.2000| 7.2650
3 19.18 | 15.06 | 5.6406| 4.4301| 7.4613
5 20.20 | 15.87 | 5.9414| 4.6664| 7.6577
| 21.25 | 16.69 | 6.2500| 4.9087| 7.8540
1;; 22.33 | 17.53 | 6.6664| 5.1573| 8.0504
23.43 | 18.40 | 6.8006| 5.4119| 8.2467
e 24.56 | 19.29 | 7.2227| 5.6727| 8.4431
3 25.71 | 20.19 | 7.5625| 5.9396| 8.6394
Tt 26.90 | 21.12 | 7.9102| 6.2126| 8.8358
+ 28.10 | 22,07 | 8.2656| 6.4918| 9.0321
18 29.34. | 23.04 | 8.6289| 6.7771| 9.2285
3 30.60 | 24.03 | 9.0000| 7.0686| 9.4248
e 31.89 | 25.05 | 9.3789| 7.3662| 9.6212
3 33.20 | 26.08 | 9.7656| 7.6699| 9.8175
5 34.55 | 27.13 |10.160 | 7.9798(10.014
1 35.92 | 28.21 [10.563 | 8.2958/10.210
1;[ 37.31 | 29.30 |10.973 | 8.6179(10.407
38.73 | 30.42 |11.391 | 8.9462(10.603
5 40.18 | 31.55 |11.816 | 9.2806(10.799
b 41.65 | 32.71 |12.250 | 9.6211|10.996
% 43.15 | 33.89 |12.691 | 9.9678|11.192
$ 44.68 | 35.09 |13.141 |10.321 (11.388
o 46.23 | 36.31 [13.598 |10.680 |11.585
3 47.82 | 37.55 |14.063 [11.045 [11.781
it 49.42 | 38.81 |14.535 |(11.416 ([11.977
I 51.05 | 40.10 |15.016 (11.793 |12.174
¥ 52.71 | 41.40 115.504 [12.177 112.370




412 CAMBRIA STEEL.

SQUARE AND ROUND BARS.

(CONTINUED.)

Thickness Weight Weight Oiroumfarence

Area
or Dismoter | of [ Bor | of @ Ber of @3or | ot O bar
in Inches. One Foot Long.| One Foot Long.| in 8q. Inches, | in Sq, Inches, | in Inches,

4 54.40 | 42,73 | 16.000 | 12.566 | 12.566
o 56.11 | 44.07 | 16.504 | 12.962 | 12.763
b 57.85 | 45.44 | 17.016 | 13.364 | 12.959
11 59.62 | 46.83 | 17.535 | 13.772 | 13.155
3 61.41 | 48.24 | 18.063 | 14.186 | 13.352
16 63.23 | 49.66 | 18.598 | 14.607 | 13.548
3 65.08 | 51.11 | 19.141 | 15.033 | 13.745
™ 66.95 | 52.58 | 19.691 | 15.466 | 13.941
] 68.85 | 54.07 | 20.250 | 15.904 | 14.137
" 70.78 | 55.59 | 20.816 | 16.349 | 14.334
5 72.73 | 57.12 | 21.391 | 16.800 | 14.530
] 74.71 | 58.67 | 21.973 | 17.257 | 14.726
Fy 76.71 | 60.25 | 22.563 | 17.721 | 14.923
13 78.74 | 61.85 | 23.160 | 18.190 | 15.119
¥ 80.80 | 63.46 | 23.766 | 18.665 | 15.315
1 82.80 | 65.10 | 24.379 | 19.147 | 15.512

5 85.00 | 66.76 | 25.000 | 19.635 | 15.708

87.14 | 68.44 | 25.629 | 20.129 | 15.904
89.30 [ 70.14 | 26.266 | 20.629 | 16.101
91.49 | 71.86 | 26.910 | 21.135 | 16.297

93.71 | 73.60 | 27.563 | 21.648 | 16.493
95.96 | 75.37 | 28.223 | 22,166 | 16.690
98.23 | 77.15 | 28.801 | 22.691 | 16.886
100.5 78.95 | 29.566 | 23.221 | 17.082

102.9 80.78 | 30.250 | 23.7568 | 17.279
105.2 82.62 | 30.941 | 24.301 | 17.475
107.6 84.49 | 31.641 | 24.851 | 17.672
110.0 86.38 | 32.348 | 25.406 | 17.868

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
119.9 94.14 | 35.2564 | 27.688 | 18.653

oo Gheegess  Shumugleer ek




CAMBRIA STEEL. 413
SQUARE AND ROUND BARS.
(CONTINUED.)

Thitknass Woight Weight Area Area Circnmforence
or Diomoter | of [ Bar | of @ Bor |t P Ber | of @) 3er [t O Br

in Inches, One Foot Long. | One Foot Long.| in Sq. Inches, | in 8q. Inches. |  in Inches.
6 122.4 96.13 | 36.000 | 28.274 | 18.850
15 125.0 98.15 | 36.754 | 28.867 | 19.046
F 127.6 | 100.2 | 37.516 | 29.465 | 19.242
15 130.2 | 102.2 | 38.285 | 30.069 | 19.439
3 132.8 | 104.3 | 39.063 | 30.680 | 19.635
1% 135.5 | 106.4 39.848 | 31.296 | 19.831
3 138.2 | 108.5 40.641 | 31.919 | 20.028
15 140.9 | 110.7 | 41.441 | 32.548 | 20.224
3 143.7 | 112.8 | 42.250 | 33.183 | 20.420

B 146.5 | 115.0 | 43.066 | 33.824 | 20.617
? 149.2 | 117.2 43.801 | 34.472 | 20.813
H 152.1 | 119.4 | 44.723 | 35.125 | 21.009
3 154.9 | 121.7 45.563 | 35.785 | 21.206
H 157.8 | 123.9 | 46.410 | 36.451 | 21.402
3 160.7 | 126.2 | 47.266 | 37.122 | 21.599
13 163.6 | 128.5 48.129 | 37.800 | 21.795
7 166.6 | 130.8 | 49.000 | 38.485 | 21.991
o 169.6 | 133.2 49.879 | 39,175 | 22.188
3 172.6 | 135.6 | 50.766 | 39.871 | 22.384
5 175.6 | 138.0 | 51.660 | 40.574 | 22.580
y 178.7 | 140.4 52.563 | 41.283 | 22.777
T 181.8 | 142.8 | 53.473 | 41.997 | 22.973
H 184.9 | 145.2 | 54.391 | 42.718 | 23.169
1% 188.1 | 147.7 | 55.316 | 43.446 | 23.366
3 191.3 | 150.2 | 56.250 | 44.179 | 23.562
15 194.5 | 152.7 | 57.191 | 44.918 | 23.758
% 197.7 | 155.3 58.141 | 45.664 | 23.955
# 200.9 | 157.8 | 59.098 | 46.415 | 24.151
3 204.2 | 160.4 | 60.063 | 47.173 | 24.347
E} 207.5 | 163.0 61.035 | 47.937 | 24.544

; 210.9 | 165.6 62.016 | 48.707 | 24.740
$ 214.2 | 168.2 | 63.004 | 49.483 | 24.936




414 CAMBERIA STEEL.
SQUARE AND ROUND BARS.
(CONTINUED.)
Phickness Weight Weight Ares Area Ciroumfarence
o Dikmster nf-Blt of @ Bur [ ot P 0er | ot @ 3er [ ot Qe
in Inches, One Foot Long.| One Foot Long.| in 8q. Inches, | in 8q. Inches, | in Tnches.
8 217.6 170.9 | 64.000 | 50.266 | 25.133
1;5 221.0 173.6 | 65.004 | 51.054 | 25.329
224.5 176.3 | 66.016 | 51.849 | 25.526
1 227.9 179.0 | 67.035 | 52.649 | 25.722
231.4 181.8 | 68.063 | 53.456 | 25.918
234.9 184.5 | 69.098 | 54.269 | 26.115
238.56 187.3 | 70.141 | 55.088 | 26.311
s 242.1 190.1 | 71.191 | 55.914 | 26.507
1 245.7 192.9 | 72.250 | 56.745 | 26.704
5 249.3 195.8 | 73.316 | 57.583 | 26.900
¥ 252.9 198.6 | 74.391 | 58.426 | 27.096
1 256.6 201.5 | 75.473 | 59.276 | 27.293
3 260.3 204.4 | 76.563 | 60.132 | 27.489
H 264.0 207.4 | 77.660 | 60.994 | 27.685
%- 267.8 210.3 | 78.766 | 61.863 | 27.882
4 271.6 213.3 | 79.879 | 62.737 | 28.078
2 275.4 216.3 | 81.000 | 63.617 | 28.274
5 279.2 219.3 | 82.129 | 64.504 | 28.471
283.1 222.3 | 83.266 | 65.397 | 28.667
287.0 225.4 | 84.410 | 66.206 | 28.863
$ 290.9 228.5 | 85.563 | 67.201 | 29.060
1;; 294.9 231.6 | 86.723 | 68.112 | 29.256
298.8 234.7 | 87.891 | 69.029 | 29.453
T 302.8 237.8 | 89.066 | 69.953 | 20.649
¥ 306.9 241.0 | 90.250 | 70.882 | 29.845
i 310.9 244.2 | 91.441 | 71.818 | 30.042
H 315.0 247.4 | 92.641 | 72.760 | 30.238
+ 319.1 250.6 | 93.848 | 73.708 | 30.434
2 323.2 253.8 | 95.063 | 74.662 | 30.631
4 327.4 257.1 | 96.285 | 75.622 | 30.827
¥ 331.6 260.4 | 97.516 | 76.589 | 31.023
e 335.8 263.7 | 98.754 | 77.561 | 31.220




CAMBRIA STEEL. 415
SQUARE AND ROUND BARS.

(CONCLUDED.) %

Thickness Weight Weight Area Area Cireumference
o Dismeter | of [ Ber | of @ Ber [ ot [ Ber| ot @ 3ar [t O e
in Inches. One Foot Long,| One Foot Long.| in Sq, Inches, | in 8q, Inches. | in Inches,
10 340.0 | 267.0 | 100.00 | 78.540| 31.4186
1;; 344.3 | 270.4 | 101.25 | 79.525| 31.612
348.6 | 273.8 | 102.52 | 80.516| 31.809

5 352.9 | 277.1 | 103.79 | 81.513| 32.005
4 3567.2 | 280.6 | 105.06 | 82.516| 32.201
£ 361.6 | 284.0 | 106.35 | 83.525| 32.398
3 366.0 | 287.4 | 107.64 | 84.541| 32.594
1% 370.4 | 290.9 | 108.94 | 85.563| 32.790
374.9 | 2944 | 110.25 | 86.590| 32.987

379.3 | 297.9 | 111.57 | 87.624| 33.183

383.8 | 301.5 | 112.89 | 88.664| 33.380

B 388.4 | 305.0 | 114.22 | 89.710| 33.576
F 392.9 | 308.6 | 115.56 | 90.763| 33.772
{f 397.5 | 312.2 | 116.91 | 91.821| 33.969
402.1 315.8 | 118.27 | 92.886| 34.165

1 406.7 319.5 | 119.63 | 93.957| 34.361
11 411.4 | 323.1 | 121.00 | 95.033| 34.558
1% 416.1 326.8 | 122.38 | 96.116| 34.754
Y 420.8 | 330.5 | 123.77 | 97.206| 34.950
5 425.5 334.3 | 125.16 | 98.301| 35.147
'3! 430.3 338.0 | 126.56 | 99.402| 35.343
435.1 341.7 | 127.97 |{100.51 | 35.539

3 439.9 | 345.5 | 129.39 [101.62 | 35.736
Py 444.8 349.3 | 130.82 |102.74 | 35.932
3 449.7 353.2 | 132.25 |103.87 | 36.128
o5 454.6 357.0 | 133.69 |105.00 | 36.325
H 459.5 360.9 | 135.14 |106.14 | 36.521
# 464.4 364.8 | 136.60 |107.28 | 36.717
i 469.4 | 368.7 | 138.06 (108.43 | 36.914
b 474.4 | 372.6 | 139.54 (109.59 | 37.110

3 479.5 | 376.6 | 141.02 (110.756 | 37.307
# 484.5 | 380.5 | 142.50 /]111.92 | 37.503




416

CAMBRIA STEEL.

WEIGHTS OF SQUARE AND ROUND BARS PER
RUNNING INCH.

L]

Thickness or
Dizmeter
in Inches.

heoelgise  Sheomgh

ol S

Stk SRenihes

i

v

==

One cubic inch of steel weighs 0.2833 Ib.

Weight of | Thickness or | Weight of | Weight of
O Bar Diameter [] Bar QO Bar
.| One Inch Long| in Inches. |OnelInch l.ong.]- One Inch Long.
2 1.13 .89
o 1.21 .95
1.28 1.01
3, 1.36 1.07
.01 by 1.43 1.13
.02 16 1.52 1.19
.03 i 1.60 1.26
.04 ™ 1.68 1.32
.06 i ETT 1.39
.07 5 1.86 1.46
.09 5 1.95 1.54
A1 4 2.05 1.61
.13 : 2.14 1.69
.15 # 2.24 1.76
17 ¥ 2.34 1.84
.20 1 2.44 1.92
.22 3 2.55 2.01
.25 i‘ 2.66 2,09
.28 2.77 2.18
.31 15 2.88 2.26
.35 3 2.99 2.35
.38 03 3.11 2.44
.42 ] 3.23 2.53
.46 03 3.35 2.63
.50 4 -3.47 2.73
.54 O 3.60 2.82
.59 ) 3.72 2.92
.63 4 3.85 3.03
.68 3 3.98 3.13
.73 4.12 3.23
.78 4.25 3.34
.84 % | 439 3.45




CAMBRIA STEEL.

417

SQUARE AND ROUND BARS.

(CONTINUED.)

Thickness or | Weight of | Weight of | Thickness or
Diameter [Jer | QB Diamster
in Inches. One Inch Long.| One Inch Long.| in Inches.
4 4.63 3.57 6
o 4.68 3.67 ey
3 4.82 3.79 ]g‘

s 4.97 3.90
i 5.12 4.02 3
5.27 4.14 %
5.42 | 4.26 i
5.58 4.38 Y}
5.74 4.51 3
5.90 4.63 16
6.06 4.76 i
6.23 4.89 it
| 6.39 5.02 3
1%} 6.56 5.15 {‘i
| 6.73 5.29
# 6.91 5.42 i
5 7.08 5.56 7
o 7.26 | 5.70 e
1’: 7.44 5.84 %
7.62 5.99 s
7.81 6.13
8.00 6.28
8.19 6.43
8,38 6.58 16
8.57 6.73
8.77 6.88
8.96 7.04
9.16 | 7.20 t
1 9.37 7.36 :
? 9.57 7.52 ?
9.78 7.68
i 9.99 7.84 4

Weight of

10.20
10.41
10.63
10.85

11.07
11.29
11.51
11.74

11.97
12.20
12,43
12.67

12,91
13.15
13.39
13.64

13.88
14.13
14.38
14.64

14.89
15.15
15.41
15.67

15.94
16.20
16.47
16.74

17.02
17.29
17.57
17.85

One Inch Long.

Weight of

One Inch Long,

8.01
8.18
8.35
8.52

. 8.69
8.87

9.22

9.40
9.568
9.77
9.95

10.14
10.33
10.52
10.71

10.90
11.10
11.30
11.50

11.70

12.10
12.31

12.52
12.73
12.94
13.15

13.36
13.58
13.80
14.02




418 CAMBRIA STEEL,
SQUARE AND ROUND BARS.
(CONTINUED.)

Thickness or | Weight of I Weight of | Thickness or | Weight of | Weight of
Diameter Bar O Bar Diameter Bar Bar
in Inches. One Inch Long.| One Inch Long.| in [nches. | One Inch Long.| One Inch Long.

-— — —_— I—————

8 18.11 | 14.24 10 28.33 | 22.25
]i, 18.42 | 14.46 T 28.69 | 22.53
18.70 | 14.69 3 29.04 | 22.81

18 18.99 | 14.92 T 29.41 | 23.09
3 19.28 | 15.14 3 29.77 | 23.38
15 19.58 | 15.38 % 30.13 | 23.66
}' 19.87 | 15.61 3 30.50 | 23.95
20.17 | 15.84 5 30.87 | 24.24

3 20.47 | 16.08 3 31.24 | 24.53
) 20.77 | 16.31 e 31.61 | 24.82
£ 21.08 | 16.55 3 31.98 | 25.12
H 21.38 | 16.79 4 32.36 | 25.42
3 21.69 | 17.04 H 32.74 | 25.71
1 22.00 | 17.28 3 33.12 | 26.01
22.31 | 17.53 1 33.51 | 26.32
# 22.63 | 17.77 1z 33.89 | 26.62
9 22.95 | 18.02 11 34.28 | 26.92
1;, 23.27 | 18.27 % 34.67 | 27.23
23.59 | 18.53 % 35.06 | 27.54

T 23.91 | 18.78 s 35.46 | 27.85
3 24.24 | 19.04 3 35.86 | 28.186
0} 24.57 | 19.30 5 36.26 | 28.48
3 24.90 | 19.56 i 36.66 | 28.79
g5 25.23 | 19.82 s 37.06 | 20.11
‘és 25.57 | 20.08 3 37.47 | 29.43
25.91 | 20.35 % 37.88 | 29.75

H 26.25 | 20.61 £ 38.29 | 30.07
e 26.59 | 20.88 # 38.70 | 30.39
3 26.93 | 21.15 4 39.12 | 30.72
}ie 27.28 | 21.42 B 39.563 | 31.04
27.63 | 21.70 i 39.95 | 31.38

4 27.98 | 21.97 i 40.37 | 3L.71




CAMBRIA STEEL.

419

SQUARE AND ROUND BARS.
(CONTINUED.)

Thickness or Waight of | Weight of | Thiokness or | Weight of | Woight of
Diamater Bar O Bar Dismeter (] Bar O Bar
in Inches.” | One Inch Long.| One Inch Long,| in Inches. | One Inch Long.| One Inch Long.

12 40.80 | 32.04 16 72.53 | 56.96
3 41.65 | 32.71 % 73.67 | 57.86

3 42,52 | 33.39 3 74.81 |. 58.76

i 43.39 | 34.08 3 75.97 | 59.66

3 44.27 | 34.77 3 77.13 | 60.58

i 45.16 | 35.47 ; 78.31 | 61.50
46.06 | 36.17 79.49 | 62.43

% 46.96 | 36.88 i 80.68 | 63.36
13 47.88 | 37.60 17 81.88 | 64.30
3 48.81 | 38.33 3 83.09 | 65.25

g 49.74 | 39.08 1 84.30 | 66.21
50.68 | 39.80 3 85.53 | 67.17

3 51.63 | 40.55 3 86.77 | 68.14

g 52.59 | 41.31 § 88.01 | 69.12
53.56 | 42.07 3 89.26 | 70.10

% 54.54 | 42.84 I 90.52 | 71.09
14 55.58 | 43.62 18 91.79 | 72.09
% 56.53 | 44.39 1 93.07 | 73.10

1 57.53 | 45.18 i 94.36 | 74.11

3 58.54 | 45.98 i 95.66 | 75.13

3 59.57 | 46.78 : 96.96 | 76.15

i 60.60 | 47.59 : 98.28 | 77.19
61.64 | 48.41 : 99.60 | 78.22

% 62.69 | 49.23 100.94 | 79.27
15 63.75 | 50.06 19 102.28 | 80.32
64.81 | 50.90 ] 103.63 | 81.39

3 65.89 | 51.75 104.99 | 82.45

¥ 66.97 | 52.60 106.35 | 83.53

3 68.07 | 53.46 107.73 | 84.61

i 69.17 | 54.32 109.12 | 85.70
70.28 | 55.20 110.51 | 86.79

5 71.40 | 56.08 111.91 | 87.89




420 CAMBRIA STEEL.

SQUARE AND ROUND BARS.
(CONTINUED.)

Thickness or Weight of Weight of | Thickness or | Weight of Weight of
Diameter [] Bar QO Bar Dismetar [] Bar O Bar
in Inches, One Inch Long.| One Inch Tong.| in Inches. | Ome Inch Long.| One Inch Long.

20 113.33 | 89.00| 24 163.19 | 128.16
% 114.75 | 90.12 3 164.89 | 129.50

1 116.18 | 91.24 3 166.61 | 130.85

% 117.62 | 92.37 3 168.33 | 132.20

% 119.06 | 93.51 170.06 | 133.57
120.52 | 94.65 1 171.80 | 134.93

3 121.98 | 95.80 1 173.55 | 136.30

¥ 123.46 | 96.96 : 175.31 | 137.68
21 12494 | 98.13| 25 177.07 | 139.07
% 126,43 | 99.30 3 178.85 | 140.46

i 127.93 | 100.48 3 180.63 | 141.86

4 129.44 | 101.66 i 182,42 | 143.27
130.96 | 102.85 1 184.23 | 144.68

132.49 | 104.05 186.04 | 146.11

1 134.03 | 105.26 187.86 | 147.54

1 135.57 | 106.47 5 189.68 | 148.97
22 137.12 | 107.69 | 286 191.52 | 150.41
i 138.69 | 108.92 t 193.37 | 151.86
140.26 | 110.15 Y 195.22 | 153.32

141.84 | 111.40 § 197.09 | 154.78

143,43 | 112.64 198.96 | 156.25

145.03 | 113.90 200.84 | 157.73

g 146.63 | 115.16 202.73 | 159.22

¥ 148.25 | 116.43 204.63 | 160.71
23 149.88 | 117.71 | 27 206.54 | 162.21
% 151,51 | 118.99 208.45 | 163.71

$ 153.15 | 120.28 210.38 | 165.22

] 154.81 | 121.58 ] 212.31 | 166.74

] 156.46 | 122.88 214.26 | 168.27

§ 158.13 | 124.19 / 216.21 | 169.80

3 159.81 | 125,51 218,17 | 171.34

5 161.49 | 126.83 220.14 | 172.89




CAMBRIA STEEL. 421
SQUARE AND ROUND BARS.
(CONTINUED.)

Thickness or Weight of | Weight of | Thickness or | Weight of | Waight of
Diamster Bar Bar Diameter [] Bar O Bar
in Inches, One Inch Long.| One Inch Long.| in Inches | Ome Inch Long,| OneInch Long.
28 222.12 | 174.44 32 290.11 | 227.85

1 224,11 | 176.01 by 202.39 | 229.63
226.10 | 177.57 1S 294.67 | 231.42
228.11 | 179.15 4 296.95 | 233.22
230.12 | 180.73 1 299.25 | 235.02
232.15 | 182.32 E 301.56 | 236.83
234.18 | 183.91 3 303.87 | 238.65

; 236.22 | 185.52 ) 306.20 | 240.48

29 238.27 | 187.13 33 308.53 | 242.31

3 240.33 | 188.74 1 310.87 | 244.15
242.39 | 190.37 + 313.22 | 245.99
244.47 | 192.00 3 315.58 | 247.85
246.56 | 193.64 317.95 | 249.71
248.65 | 195.28 320.33 | 251.57
250.75 | 196.93 322.71 | 253.45
252.86 | 198.59 325.11 | 255.33

30 254.98 | 200.25 34 327.51 | 257.22
257.11 | 201.93 320.93 | 259.11
259.25 | 203.61 3 332.35 | 261.01
261.40 | 205.29 ; 334.78 | 262.92
263.55 | 206.99 337.22 | 264.84
265.72 | 208.69 339.66 | 266.76
267.89 | 210.39 E 342,12 | 268.69
270.07 | 212.11 3 344.59 | 270.63
31 272.27 | 213.83 35 347.06 | 272.57
274.47 | 215.56 349.54 | 274.52
276.68 | 217.29 352.04 | 276.48
278.89 | 219.03 354.54 | 278.44
281.12 | 220.78 1 357.05 | 280.41
283.36 | 222.54 s 359.57 | 282.39
285.60 | 224.30 : 362.00 | 284.38
287.85 | 226.07 i 364.63 | 286.37
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CAMBRIA STEEL.

AREAS OF FLAT ROLLED STEEL BARS.

(CONTINUED.)
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CAMBRIA STEEL. 425
AREAS OF FLAT ROLLED STEEL BARS.
(CONTINUED.)
Thickness 2 -
[ " 7 " T " sn 8 " L " 12
T RO £l £ £ 17| 8)"| 8%

3 A38| 453 469 484 500 .516| .531] .547| .750
875 906/ 938/ .969| 1.00 | 1.03 | 1.06 | 1.09 | 1.50

1,31 | 1.36 | 1.41 | 1.45 | 1.50 | 1565 | 1.59 | 1.64 | 225

1.75 ) 1.81 | 1.88 | 1.94 | 2.00 [ 2,06 | 2,13 | 219 | 3.00
219|227 | 234|242 | 2.50 | 258 | 266 | 273 | 3.75

I 2.63 | 272 | 281 | 291 | 3.00 | 3.09 | 3.19 | 828 | 4.50
3.06 | 3.17 | 328 | 3.39 | 3.50 | 361 | 3.72 | 383 | 525

3 3.50 | 3.63 | 3.75 | 3.88 | 4.00 | 4.13 | 425 | 438 | 6.00
B3 3.94 | 408 | 422 | 436 | 450 | 464 | 478 | 492 | 675
4,38 | 4.58 | 4.69 | 4.84 | 5,00 | 5,16 | 5.31 | 547 | 7.50

4,81 | 4.98 | 516 | 5,33 | 550 | 5,67 | 584 | 6.02 | B.25

525 | 544 | 563 | 5,81 | 6.00 | 6,10 | 6.38 | 6.66 | 9.00

? 5.60 | 589 | 6.00 | 6,30 | 6,50 | 6.70 [ 691 | 711 | 9.75
6.13 | 6.34 | 6.56 | 6.78 | 7.00 | 7.22 | 7.44 | 7.66 | 10.50

% | 6.56 | 6.80 | 7.03 [ 7.27 | 7.50 | 7.78 | 7.97 | 8.20 | 11.25
1 7.00 | 7.25 | 7.50 | 7.75 | 8.00 | 8.25 | 8.50 | 8.75 | 12.00
1% 744 | 7.70 | 7.97 | 8.23 | 8.50 | 8.77 | 9.08 | 9.30 | 12.75
1 7.88 | 8.16 | 8.44 | 8.72 | 9.00 | 9.28 | 9.56 | 9.84 | 13.50
1 8.31 | 8.61 | 8.91 | 9.20 | 9.50 | 9.80 |10.09 |10.39 | 14.25
1 8.76 | 0.06 | 9.38 | 9.69 (10.00 (10,31 |10.63 |10.94 | 15.00
1fy | 9,19 | 9.52 | 9.84 [10.17 |10.50 {10.88 |11.16 (11.48 | 15.75
1 9.63 | 9.97 |10.31 [10.66 |11,00 (11,34 |11.69 |12.03 | 16.50
1 10,06 |10.42 110,78 (11.14 (11,50 [11.86 (12,22 |12.58 | 17.25
1 10,50 {10.88 |11.25 |11.63 [12.00 |12.38 [12.75 [13.13 | 18.00
1,;. 10.94 11,33 |11.72 [12.11 [12.50 [12.89 |13.28 [13.67 | 18.756
1 11.38 |11.78 |12.19 |12.59 (13.00 [13.41 (18.81 |14.22 | 19.50
14 1181 (12,23 |12.66 |13.08 |13.50 |13.92 |14.34 |14.77 | 20.25
13 |12.25 [12.69 |13.13 (13.56 [14.00 |{14.44 |14.88 |15.31 | 21.00
“i' 12,69 113,14 [13.59 |14.05 |14.50 [14.95 [15.41 (1586 | 21.75
1 13.13 (13,59 |14.06 14.58 |15.00 |15.47 |15.94 |16.41 | 22.50
11§ |13.56 [14.05 |14.53 |15.02 (1550 (15.98 (16.47 |16.95 | 23.25
2 {14.00 [14.50 |15.00 |15.50 |16.00 |16.50 |17.00 |17.50 | 24.00




4286

CAMBRIA STEEL.

AREAS OF

FLAT ROLLED STEEL BARS.
(CONTINUED.)

Thickness
in Inches.
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(CONCLUDED.)

CAMBRIA STEEL
AREAS OF FLAT ROLLED STEEL BARS.
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CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR
BAND STEEL.
Pounds per Lineal Foot.
Thicknesses by Birmingham Wire Gauge.

One cubic foot of steel weighs 489.6 pounds.
Forwidths from 1 inch to ¥ inch and thlckncsseufmm No. 19 to No, 11 B.W.G.

Width | No.19, | No.18. | No.i7. | No.16. No 15. | o, 14. | No.13. | No. 12, | Ko, 11.
in Inches. | 042 In. | 049 In. | 058 In. | 065 In, | .072 In. | 083 In. | 085 In. | 109 In, | 120 In.
1 | .0%6 | 042 | 049 | 055 | .061 | .071 | .081 | .093 | .102
17 | 038 | 044 | 052 | .059 | .065 | .075 | .086 | .098 | .108
w5 | 040 | 047 | .055 | .062 | .069 | .079 | .091 | .104 | .115
3% | 042 | .049 | .059 | . 073 | .084 | 096 | .110 | .121
045 | .052 | 062 | 069 | 077 | .088 | .101 | .116 | .128

047 | .055 | .065 | .073 | .080 | .003 | .106 | .122 | .134

049 | 057 | .068 | .076 | .084 | .097 | .11 | 127 | .140

33 | 051 | .060 | 071 | 079 | .088 | 101 | .116 | .133 | .147
3 | 054 | .062 | 074 | .083 | 092 | 106 | .121 | .139 | .153
ﬁ 056 | 065 | 077 | .086 | .096 | 110 | .126 | .145 | .159
058 | 068 | .080 | .090 | .099 | .15 | .131 | 151 | .166

21 | .060 | .070 | .083 | .093 | .108 | 119 | .186 | .156 | .172
% | .062 | 073 | .086 | .097 | .107 | 123 | .141 | .162 | 79
065 | 075 | 089 | .100 | .11 | .128 | .146 | .168 | .185

067 | 078 | 002 | 104 | 115 | 132 | 151 | 174 | 191

069 | .081 | .096 | .107 | 119 | 137 | .156 | .180 | .198

3 | .071 | .083 | 009 | 11 | .22 | 141 | .162 | .185 | .204
ﬁ 074 | 086 | 102 | 114 | 126 | 146 | (167 | .191 | 210
076 | 089 | .105 | 417 | .130 | .150 | 472 | .197 | 217

3% | 078 | 001 | 108 | 121 | .84 | 454 | 177 | 208 | 223
+ | .080 | 094 | 11 | .24 | 138 | 159 | .182 | .208 | .230
i 083 | .096 | 114 | 128 | 142 | 163 | .187 | 214 | 236
085 | .099 | 117 | 131 | 145 | 168 | 192 | 220 | 242

$ 087 | 102 | 120 | 135 | 149 | A72 | 197 | 226 | 240
g | 080 | 04 | 123 | 138 | 153 | 476 | 202 | 232 | 255
001 | 107 | 126 | 142 | 157 | 181 | 207 | 237 | 261

094 | 109 | 120 | 45 | 161 | 185 | 212 | 243 | 268

3 | 006 | 412 | 132 | 448 | 164 | 190 | 217 | 249 | 274
3 | .08 | A5 | 136 | 152 | 168 | .194 | 292 | 255 | .281
400 | 117 | 439 | 155 | 472 | 198 | 227 | .261 | .287

108 | 120 | 142 | 159 | 476 | 203 | 232 | 266 | .203

405 | 122 | .145 | .162 | .180 | 207 | .237 | .272 | .300

07 | 25 | 148 | 166 | 184 | 212 | 242 | 278 | .306




CAMBRIA STEEL. 420

WEIGHTS OF FLAT ROLLED STEEL BARS.
Pounds per Lineal Foot.

One cubic foot of steel weighs 489.6 pounds,
For thicknesses from o inch to #% inch and widths from ! inch to 1 inch.

1H

L o
=

| & | # | & | # | B @Y

SefoEsEe DEERISth REENSew SESRSRCR DCSele BOSROSL SRSeSleme gtk E

063 | .056 | .060 | .063 | .066 | .070 | .073 | .076 | .080
066 | 071 | .075 | .079 | .083 | .087 | .091 | .095 | .100
080 | 085 | .090 | .095 | .100 | .105 | .110 | .115 | .120
093 | .099 | .105 | .110 | .116 | 122 | .128 | .134 | .139

J106 | 113 | .120 | .126 | .133 | .139 | .146 | .153 | .159
JA20 | 27 [ 134 | 142 ) 149 | 157 | 64 | AT2 | 179
JA33 | 141 | 149 | 158 | .166 | 174 | .183 | 191 | 199
JA46 | (165 | 164 | 173 | (183 | 192 | 201 | .210 | .219

459 | 169 | 479 | 189 | 190 | 209 | 219 | 220 | 239
473 | 183 | 194 | 205 | 216 | 227 | 237 | .248 | 259
486 | .198 | 209 | .221 | 232 | 244 | .256 | .267 | 279
499 | 212 | 224 | 287 | 249 | 261 | 274 | 286 | 209

226 | 239 | .252 | .266 | .279 | .292 | .305 | 819
240 | 254 | .268 | .282 | 296 | .310 | .325 | 339
254 | 269 | 284 | 200 | 314 | 320 | 344 | 350
268 | 284 | 300 | 315 | 331 | 347 | 363 | 379

282 | 299 | 315 | 332 | 349 | .365 | .382 | 308
206 | 314 | 331 | 349 | 366 | .383 | .401 | 418
310 | 329 | 347 | 365 | .383 | 402 | 420 | 438
325 | 344 | 363 | 382 | 401 | 420 | 439 | 458

508 | .
465 | 494 | 523 | .552 | .581 | .610 | .639 | .668 | .697

3
&
g
g
g
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=
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430

CAMEBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

Pounds per Lineal Foot.
(CONTINUED.)

Thickness ' | {

nnea| B W[ W & W W W
2 | 083 | 086 | .000 | .093 | .096 | .100 | 103 | .106
2 | 104 | 408 | A12 | 16 | 420 | 425 | 120 | 133
o | 25 | 129 | 134 | 189 | 444 | 49 | 154 | 159
Zc | 45 | 51 | 157 | 163 | 169 | .74 | 180 | .186
§ | 66| 473 | 479 | .186 | 193 | 199 | 206 | 212
& | 87 | 194 | 202 | 209 | 217 | 224 | 232 | 239
3 | 208 | 216 | 224 | 282 | 241 | 249 | 257 | 266
31 | 228 | 287 | 247 | 256 | 265 | 274 | 283 | 202
& | 249 | 259 | 269 | .279 | 289 | .209 | .309 | 319
$ | 270 | 281 | 291 | .302 | 313 | .324 | 335 | 345

291 | 302 | 814 | 1325 | 337 | 349 | .360 | 372
15 | 311 | 324 | 336 | .349 | .361 | .374 | .386 | .398
3 | 332 | 945 | 959 | 372 | 385 | 398 | 412 | 425
31 | 353 | 367 | 381 | 995 | .409 | 423 | 487 | 452
& | 374 | 388 | 403 | .418 | 433 | 448 | .463 | 478
15 | 394 | 410 | 426 | .442 | 457 | A73 | 489 | 505
At5 | 432 [ 448 | 465 | 481 | 498 | 515 | 531
A36 | 453 | 471 | .488 | 506 | 523 | .540 | 558
A57 | 475 | 493 | 511 | 530 | 548 | 566 | .584
33 | 477 | 496 | 515 | .535 | .554 | .573 | .592 | .61t
3 | 498 | 518 | 538 | 558 | 578 | 598 | 618 | .638
519 | 540 | 560 | 581 | .602 | .623 | .643 | .664
540 | 561 | 583 | .604 | .626 | .647 | .669 | .691
31 | 560 | .583 | .605 | .628 | .650 | .672 | .695 | 717
& | 581 | 604 | 628 | .651 | 674 | 697 | 721 | 744
602 | .626 | 650 | .674 | 698 | 722 | .746 | 770
628 | 647 | 672 | 607 | 722 | 47T | T2 | 97
§1 | 643 | 660 | 695 | 721 | 746 | 772 | 798 | 823
3 | 664 | 891 | a7 | a4 | 70 | 797 | @23 | 850
685 | 712 | 740 | 767 | 794 | 822 | 849 | 877
ﬁ 706 | 734 | 7762 | 790 | 818 | 847 | 875 | 903
& | 726 | 755 | .784 | .813 | 843 | 872 | .901 | 930
f-, 47 | | 87 | 837 | 867 | 896 | .926 | 956

-
| 8
5
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CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

Pounds per Lineal Foot.

(CONTINUED.)

niuknm » L4 L4 L] L] L4 » L4
nmae| 0 | H W (W | H WV |12
% | 110 | 13| .116| .120| .128 | .126| .129| .133| 2.55
o | 87 | 41| 45| .149| .154| 158 | .162 | .166 3.19
ur | 164 | 169| 74| 179 .184| 189 .194| .199 | 3.83
o | 192 | 198 ( 203| 209| .215| .221| .227( .232| 446
219 | 22| 232| 289 246 .252 | .259 | .266 | 5.10
25 | 247 | 264 .261| .260| 276 | .284| 201 .209| 574
274 | 282 291 | 209| .307| .315| .324| .332| 6.38

+ | 301 | 310 320 .329| .338 | .347| .356 | .365| 7.01
Y5 | 329 | 339 349 | 359 | .369| .379| .388| .398| 7.65
#% | 956 | 367 378 | .388( .309 | .410| 421 | 432 829
383 | 305 | 407 | 418 | 430 | 442 | 453 | 465 8.93

;’; Al | 423 | 436 | 448 | .461| 473 | .486| .498 | 9.56
$ | 438 | 462 | 465| 478 | 491 .505| .518 | .531(10.20
4F | 466 | 480 494 | 508 | 522 | .536| .550 | .564 |10.84
{q 493 | .508 | .523| .538 | .553 | .568 | .583 [ .598 | 11.48
§ | 520 | .636| .b52 | .568| .584 | .599 | .615| .631 |12.11
548 | 664 | .581| 598 | .614 | .631| .647 | .664 |12.75

575 | 693 | 610 | 628 | 645 | .662| .680 | .697 |13.39

603 | .621| 639 | .657| .676| .604 | .712 | .730 [14.03

&t | 630 | 649 | 668 | .687 | .706 | .725| .745 | .764 [14.66
8 657 | 677 | B97| 77| 787 | JOBT| 777 | .79V |15.30
ﬁ 685 | 706 | .726| .747 | .768 | .789 [ .809 | .830 | 15.94
J12 | 784\ 755|777 .799| .B20| 842 | .863)16.58

#f | 740 | 762 | .784| 807 | .829| 852 | .B74| .896 [17.21
T | 767 | .790( 813 | .837| .860 | .883 | .906 | .930 |17.85
ﬁ 794 | B18| 843 | 867 | .891| .915| .939 | .963 |18.49
822 | 847 | 872 .896| .021 | .046 | .971 | .996 [19.13

3 | 849 | B75| 01| 926 .952 | 978 (1.00 (1,03 [19.76
3 877 | 903 | 930 ( .956| .983 | 1.01 |1.04 | 1.06 |20.40
ﬁ 904 | 931 | 959 | 986 1.01 | 1.04 | 1.07 | 1.10 |21.04
931 | 060 | 988 |1.02 [1.04 |1.07 |1.10 | 1.13 [21.68

4% | 969 | .988|1.02 [1.05 | 1.07 |1.10 | 1.18 | 1.16 |22.31
v | /986 [ 102 [1.056 [1.08 | 1.11 |1.14 | 117 | 120 |22.95




432! CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

Pounds per Lineal Foot.
(CONTINUED.)

Thickness )

Al TR [58° " W [ [ e | LA
5 JA36| 139 | 43| .46 | .149| 153 | 156 | .159 | 2.55
e A70| A74| A78| .83 ) 87| 91| .195| .199] 8.19
= 204 209 214 219 224 229| 234| .239| 883
o 238 | 244| 250 .256| .261| .267| 273 | 279 | 446
3‘ 272 279 | 286 292 | 299 .305| .312| .319] 5.10

806 B14| 821 320 336 | .344| 851 | .359| 5.74
& 840 349 | 357 365 974 .BB2| .390( .398| 6.38
it B74( 383 | 393 | 402 | 411 420 429| 438 7.01
% 408 | 418 | 428 | 438 | 448| 458| 468 | 478 | 7.65
1 A42 | 453 | 464 475 | .4B6| 496 | 607 | 518 | B8.29
;’, A76 | 488 | 500 | 11| 523 | 535 | 646 | .558| 8.93
§ | Bb10| 523 | 535 | .548| .660| 673 | .B8G | .59B | 9.56
3 b5 | B8 | 571 684 | 698 | .611| .624 | .63810.20
4% | 579 593 | .607| .621| .635| .649| .663 | .677 |10.84
e 613 | .628| .642| .657| .672| .687 | .702 | .717 |11.48
4% | 647 | 662 | 678 | 694 .710| 725 | .741| 767 1211
5 681 697 | 714 .730| .747| .764 | .780 | .797 |12.7%
2 715 732 | 750 | .767| .784| .802 | .819| .827|13.39

749 | 767 | .785| 804 | .822| .840| .858 | .877|14.03
14 783 | 802 | 821 | .840| .859| .878| .897| .916 |14.66
i 817 | 837 | .857| .877| .B96| .916| .936 | .956 |15.30

851 | 872 | 802 | .913| .934| .955| .975| .996 |15.94
H B85| .906| .928) 950 971 993 |1.01 | 1.04 |16.58
37 | 919| 941 .964| .986)1.01 | 1.03 | 1.06 | 1.08 |17.21
s 953 | 976 | .999|1.02 [1.056 | 1.07 |1.09 | 112 |17.85

987 1.01 |1.04 |1.06 | 1.08 |1.41 |1.13 | 1.16 |18.49
ﬁ 102 | 105 (107 | 110|112 | 115 | 117 | 120 [19.13
3F (1.06 [1.08 |11 |13 |1.16 | 1.18 |1.21 [1.24 [19.76
3 (109 |142 | 144 [147 (120 [122 [1.25 |1.28 |2040
g 112 | 145 | 118 | 121 |1.28 | 126 | 129 |1.31 |21.04

116 | 1.19 |1.21 | 124 |1.27 | 180 | 133 |1.35 |21.68
2% 1119 (122 | 125 |1.28 | 131 | 1.34 | 137 | 1.39 |22.31
o5 1123 [1.26 |1.28 | 131 |134 (137 | 140 | 143 |22.95




CAMBRIA BSTEEL, 433

b=

WEIGHTS OF FLAT ROLLED STEEL BARS.
Pounds per Lineal Foot.
(CONTINUED.)

m 1, " L4 H ! " " " "
oo | B | B | 87 W w | BB | |12

e JA63 | 66| 169 | .A73| .176| .179| .183 | .186| 2.55
& £03 | 208| 212| 216 | 220 224| 228 .232( 3.19
& 244 | 249 254 | 259 | 264 .269| 274 279 3.83
R 285 | 201 | 206 |..302| .308| .314| .320| .325| 4.46
% 925 | 332 | 839 .B45| 352 | .350 | .365| .372| 5.10
& 366 | 374 | 381 38| .396 | 403 | .411| 418( 5,74
95 407 | 15| 423 | 432 | 440 A48 | 457 | 465 6,38
I 447 | 45T | 466 | 475 | . A3 | 502 | W511] 7.01
% 488 | 498 | 508 |-.518| .5628| .38 | .b48| .558| 7.65
i 529 | .540 | .50 | 561 | .572 | .5B3 | 594 | .604| 829
75 069 | 581 | .593 | .604 | .616| .628 | .639 | ..651 | B.93
% 610 | 623 | .635| 647 | .660 | .672| .685 | .697| 9,56
1 651 | 664 | 677 | 691 704 | 717 | 780 | .744 [10.20
11 691 | (706 | 720 (734 (| 748 | .762 | 776 | .790 | 10.84
2 J92 | TAT| 762 | 7T 92| 807 | .822| .837[11.48
4 73| .789 | 804 | 820 | .B36 | .B52 | 867 | 883 [12.11
5 B13 | 830 | .B47| .863 | .80 | .897 | 913 | .930 |12.76
854 | 872 | 889 | .906| .924 | 941 .950 | .976|13.39

805 913 | 931 | 950 | .968 | .986 | 1.00 |1.02 |[14.03

43 936 | 955 | 974 993 1.01 | 1.03 | 1.06 | 1.07 |14.66
3 976 | 996 | 1.02 [1.04 [1.06 | 1.08 | 1.10 | 1.12 [15.30
1.02 | 104 | 106 | 1.08 | 1.10 ' 112 | 114 [ 116 [15.94

1.06 (1.08 |1.10 | 112 |1.14 |1.17 | 1.19 | 1.21 |16.58

4 (110 | 1.12 [1.34 (147 | 110 (121 128 (126 |17.21
7 114 (116 |'1.19 (121 [ 123 |1.26 |1.28 |1.80 |17.85
# (118 | 120 |1.23 [ 125 | 128 | 1.30 [ 132 [ 135 [18.49
3 122 (125 | 127 130 |1.32 | 135 | 137 |1.40 |19.13
# | 126 | 129 [ 131 134 | 1.36 | 1.39 |1.42 | 1.44 [19.76
3 130 | 133 | 135 | 138 | 141 | 143 | 146 | 1.49 [20.40
3 1134 (137 (140 | 142 | 145 | 148 | 1.51 [1.53 [21.04
4 (138 (141 [144 |147 | 150 | 1.52 |[1.565 | 1.58 |21.68
¥ | 142 (145 (148 | 151 |1.54 | 1.57 | 1.60 | 1.63 [22.31
146 (149 | 1.52 | 155 |1.58 | 1.61 | 1.64 [1.67 |22.95




434 CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

Pounds per Lineal Foot.
(CONTINUED.)

Thickness

IR _i_}h‘ ﬁ" HJ? Hf’ ﬂﬂ' HN 1 " 1”
P 89| 193 | 196 199 .203 | .206 | .200 | .213
& 237 241 245 249 253 | 257 | .262| .266
= 2841 289| 204 200 304| 309| 314| 319
& | -931| .337| .343 | .349| .354| .360 | .366| .372

1 S79( 385 392 | 308 | 405 412 418 425
o | 42| 433 441 448| 456 | 463 | 4T1| AT8
& AT3| 481| 490 498 .506 | .515| .523 | .h31
o 520 | 529 | 538 | 548 | .557 | .666 | .575| .584
1 568 | 578 | .588| 598 | .608 | .618 | .628| .638
13 615 ( 626 | .637| .648 | .658 | .669 | .680( .691
662 | 674 | 686 697 709 | 721 ) 782 T4
ﬁ J10( 722 | 735 | (747 | 760 | 772 (784 797
1 767 | 70| (784 | .797| 810 .823 | .837 | .850
3% B804 B18| .833( .847| .B61| .875| .889( 903
35 852 | 867 | .882| .806| .911| .926| .941| .956

4% | 899 .915| .931| 946 | .962| .978| .994 | 1.01

ey 946 963 | 980 ( .996)1.01 |1.03 |1.05 |1.06

# | 994(1.01 |1.08 | 1.056 |1.06 | 1.08 | 1.10 | 1.12

1.04 | 1.06 | 1.08 | 1.10 | 1.11 | 143 | 1.16 | 1.17

%jz 109 (111 | 113 | 115 [ 117 |1.48 | 120 |1.22

g (1144 |146 |18 (120 |1.22 | 124 (126 |1.28

33 (118 [1.20 |1.22 | 125 (127 |1.29 | 131 | 133

123 (1256 (127 (130 (132 | 134 | 1.36 | 138

128 (130 (132 | 135 | 137 | 139 | 141 | 143

133 (135 | 1.37 (140 (142 |1.44 [1.46 | 1.49

137 (140 (142 |1.44 | 147 | 149 | 152 | 1.54

4 |142 | 144 | 147 | 149 | 152 | 1564 | 1.57 | 1.9

3 | 147 (149 | 152 | 154 |1.67 | 1.60 | 1.62 | 1.65

3 |151 154 | 157 |1.69 |1.62 |1.65 | 1.67 | 1.70

ﬁ 166 |1.59 (1.62 |1.64 |1.67 |1.70 | 1.73 | 175

161 | 164 [1.67 [1.69 |1.72 | 176 | 1.78 | 181

35 | 166 |1.69 |1.71 [1.74 |1.77 | 180 |1.83 |1.86

% (170 [ 173 [1.76 |1.79 [1.82 |1.85 | 188 |1.91
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12*

584 2.56
117 ] 5.10
1.75 | 7.65
2.34 110.20

23"

23"
531

1.59

2.13

956) 1.06

143
1.91

AT8

21"

2'
425
850

1.28

1,70

13
372
44

1.49

956/ 1.12

319
638

b2

CAMBRIA STEEL.
Pounds per Lineal Foot.

| 1.28

2 B o
266
531
J97

One cubic foot of steel weighs 480.6 pounds.
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WEIGHTS OF FLAT ROLLED STEEL BARS.

For Thicknesses from y in. to 2 ins. and Widths from 1 in. to 123{ ins.

|

in Inches,

Thickness

oo o2

Tyt oy v e v

16.47 | 18.12

9.56 | 11.16 | 12.75 | 14.34 | 1594 | 175
10.20 | 11.90 | 13.60 | 15.30 | 17.00 | 18.70 |81,

9.88 | 11.53 | 13,18 | 14.82

8.23
| 8,50

59
80

? 6.16 | 7.70 | 9.24 | 10.78 | 12.33 | 13.87 | 15.41 | 16.95
6 797 3
6
6

it

1
1
1
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436 CAMBRIA BTEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.
Pounds per Lineal Foot.

(CONTINUED.)
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12.11 | 30.60

i 43 | 13.12 [33.156
11.16 | 11.90 13.39 | 14.13
11.95 | 12,75 | 13,556 | 14.34 | 15.14
12,75 | 13.60 | 14.45 | 15.30 | 16.15

13.55 | 1445 | 15.35 | 16.26 | 17.16

15.14 | 16,15 | 17,16 | 1817 | 19.18
15,04 | 17,00 | 18.06 | 1913 | 20.19

16.73 | 17.85 | 18.97 | 20.08 | 21.20
14.03 | 15.19 i

: 22.21
14.66 | 15.88 | 17.11 | 18.33 | 19.56 | 20,77 -
15,30 | 16,58 | 17.85 | 19.13 | 20,40 | 21,68 24.23

15.92 | 17.27 ! 18.59 | 19.92 | 21.25 | 22.58 25.23

16.68 | 17.96 | 19.34 | 20.72 | 22.10
21 | 18.65 | 20.08 | 21.52 | 22.05 27.25
17.85 | 19.34 | 20.83 | 22.31 | 23.80 28.26
2027

8401008 27| 11 | 205
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437

CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

Pounds per Lineal Foot.

(CONTINUED.)
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438 CAMBRIA STEEL.
WEIGHTS OF FLAT ROLLED STEEL BARS.
Pounds per Lineal Foot.
(CONTINUED.)

?Icli:: 7, 7%” 7%[’ 7%” 8’[ 8%’ 81” 82’ 12'
% | 149 154 | 159 | 1.65| 1.70| 1.75| 181 | 1.86| R.56
3 298| 3.08| 3.19| 3.29| 3.40| 3.51| 3.61| 3.72| 510
&% | 446 4.62| 478 | 494 | 510| 526 | 542 | 558 7.65
1 595| 6.16| 6.38| 6.59 | 6.80| 7.01| 7.23| 7.44)10.20
&5 | 74| 770 7.97| 823| 850 877 9.03 | 9.30 [12.75
3 8.93 | 9.24| 9.56 | 9.88 | 10.20 | 10.52 | 10.84 | 11.16 | 15.30
i | 10.41 | 10.78 | 11.16 | 11.58 | 11.90 | 12.27 | 12.64 | 13.02 [ 17.85
+ [ 11.90 | 12.33 | 12.75 | 13.18 | 13.60 | 14.03 | 14.45 | 14.88 | 20.40
& | 13.39 | 13.87 | 14.34 | 14.82 | 15.30 | 15.78 | 16.26 | 16.73 [ 22.95
3 1488 | 15.41 | 15.94 | 16.47 | 17.00 | 17.53 | 18.06 | 18.59 | 25.50
11 116,36 | 16.95 | 17.53 | 18.12 | 18.70 | 19.28 | 19.87 | 20.45 | 28.05
3 1785 | 18.49 | 19.13 | 19.76 | 20.40 | 21.04 | 21.68 | 22.31 [ 30.60
12 119.34 | 20.03 | 20.72 | 21.41 | 22.10 | 22.79 | 23.48 | 24.17 | 33.15
I | 20.83 | 21.57 | 22.31 | 23.06 | 23.80 | 24.54 | 25.29 | 26.03 | 35.70
15 | 22.81 | 23.11 | 23.91 | 24.70 | 25.50 | 26.30 | 27.09 | 27.89 | 38.25
1 ‘ 23.80 | 24.65 | 25.50 | 26.35 | 27.20 | 28.05 | 28.90 | 29.75 | 40.80
14 | 25.29 | 26.19 | 27.09 | 28.00 | 28.90 | 29.80 | 30.71 | 31.61 [43.35
11 | 2678 | 27.73 | 28.69 | 29.64 | 30.60 | 31.56 | 32.51 | 33.47 [45.90
13 | 28.26 | 29.27 | 30.28 | 31.29 | 32.30 | 33.31 | 34.32 | 35.33 [ 48.45
11 1 29.75|30.81 | 31.88 | 32.94 | 34.00 | 35.06 | 36.13 | 37.19 | 51.00
15 ! 31.24 | 32.35 | 33.47 | 34.58 | 85.70 | 36.82 | 37.93 | 39.05 | 53.55
13 | 32.73 | 33.89 | 35.06 | 36.23 | 37.40 | 38.57 | 39.74 | 40.91 | 56.10
1% | 34.21 | 35.43 | 36.66 | 37.88 | 39.10 | 40.32 | 41.54 | 42.77 | 58.65
1% |35.70 | 36.98 | 38.25 | 39.53 | 40.80 | 42.08 | 43.35 | 44.63 | 61.20
15 | 37.19 | 38.52 | 39.84 | 41.17 | 42.50 | 43.83 | 45.16 | 46.48 | 63.75
13 |38.6840.06 | 41.44 | 42.82 | 44.20 | 45.58 | 46.96 | 48.34 | 66.30
111 | 40.16 | 41.60 | 43.03 | 44.47 | 45.90 | 47.33 | 48.77 | 50.20 [ 68.85
13 |41.65 | 43.14 | 44.63 | 46.11 | 47.60 | 49.09 | 50.58 | 52.06 | 71.40
112 | 43.14 | 44.68 | 46.22 | 47.76 | 49.30 | 50.84 | 52.38 | 53.92 | 73.95
17 |44.63 | 46.22 | 47.81 | 49.41 | 51.00 | 52.59 | 54.19 | 55.78 | 76.50
115 | 46.11 | 47.76 | 49.41 | 51.05 | 52.70 | 54.35 | 55.99 | 57.64 | 79.05
2 47.60 | 49.30 | 51.00 | 52,70 | 54.40 | 56.10 | 57.80 | 59.50 | 81.60




CAMBRIA STEEL. 439
WEIGHTS OF FLAT ROLLED STEEL BARS.
Pounds per Lineal Foot.
: (CONTINUED.)
ntnces:| 9 91" | 94" | 91" | 10" |10}"| 104" | 103" | 12"
15 191 197 2.02| 2.07| 2.13| 2.18| 223| 228] 2.56
B 383 3.93| 4.04) 415| 425| 436 4.46| 4.57] 510
% 574 590 6,06 622| 638| 6.53| 6.69| 6.85| 7.65
1 7.65| 786 | 8.08| 829| 850! 871 | 893 | 9.14]10.20
% 9.56 | 9.83 | 10.09 | 10.36 | 10.63 | 1080 | 11.16 | 11.42 | 12.75
1148 | 11.79 | 12.11 | 12.43 | 12,75 | 13.07 | 13.39 | 13.71 | 15.30
19.39 | 18.76 | 14.13 | 14.50 | 14.88 | 15.25 | 15.62 | 15.99 | 17.85
15.30 | 15.73 | 16.15 | 16.58 | 17.00 | 17.43 | 17.85 | 18.28 | 20.40
v | 17.21 | 17.69 | 18.17 | 18.65 | 19.13 | 19.60 | 20.08 | 20.56 | 22.95
i-.b 19.13 | 19.66 | 20.19 | 20.72 | 21.25 | 21.78 | 22.81 | 22.84 | 25.50
21.04 | 21.62 [ 2221 | 22,79 | 23,88 | 23.96 | 24.54 | 25.13 | 28.05
4 | 22,95 | 23.59 | 24.23 | 24.86 | 25.50 | 26.14 | 26.78 | 27.41 | 30.60
{3 | 24.86 | 25.55 | 26.24 | 26.93 | 27.63 | 28.32 | 20.01 | 29.70 | 33.15
{ | 2078 275 | 2826 | 20.01 | 2075 | 3049 | 31.24 | 3198 |35.70
{8 | 28.69 | 2048 | 30.28 | 31.08 | 31.88 | 32.67 | 33.47 | 34.27 | 38.25
1 30,60 | 31.45 | 32.30 i 33.15 | 34.00 | 34.85 | 35.70 | 36.55 | 40.80
14 | 82.51 | 33.42 ' 34.32 | 35.22 | 36.13 | 37.03 | 37.93 | 38.83 | 43.35
‘ 1 ‘!' 34.43 | 35.38 | 36.34 | 37.20 | 38.25 | 89.21 | 40.16 | 41.12 | 45.90
| 36.34 | 37.35 | 38.36 | 39.37 | 40.38 | 41.38 | 42.39 | 43.40 | 48.45
11 | 88.25 | 39.31 | 40.38 | 41.44 | 42.50 | 43.56 | 44.63 | 45.69 | 51.00
1% | 40.16 | 41.28 | 42.39 | 43.51 | 44.63 | 45.74 | 46.86 | 47.97 | 53.55
1§ | 42,08 | 43.24 | 44.41 | 45.58 | 46.75 | 47.92 | 49.09 | 50.26 | 56.10
17 | 48,99 | 45.21 | 46,43 | 47.65 | 48.88 | 50,10 | 51,32 | 52.54 | 58.65
14 | 45.90 | 47.18 | 48.45 l 49.73 | 51.00 | 52.28 | 53.55 | 5H4.83 | 61.20
|
1% | 47.81 | 49.14 | 50.47 | 51.80 | 53.13 | 54.45 | 55.78 | 67.11 | 63.75
1§ [49.73 | 5111 I 52.49 | 53.87 | 55.25 | 56.63 | 58.01 | 59.39 | 66.30
114 | 61.64 | 53.07 | 54.51 | 55.94 | 57.38 | 58.81 | 60.24 | 61.68 | 68.85
13 |53.55 | 55.04 | 56.53 | 58.01 | 59.50 | 60.99 | 62.48 | 63.96 | 71.40
143 | 55.46 | 57.00 | 58.54 ‘ 60.08 | 61.63 ‘ 63.17 | 64.71 | 66.25 | 73.95
17 |57.38 | 58.97 | 60.56  62.16 | 63.75 | 65.34 | 66.94 | 68.53 | 76.50
11 | 5020 | 6053 | 6238 | 6423 | 6588 | 6752 | 69.47 | 7082 | 79,05
9'" | 6120 | 62.90 | 6460 | 66.50 | 68.00 | 69.70 | 71.40 | 73.10 |81.60




440 CAMBRIA STEEL.

WEIGHTS OF FLAT ROLLED STEEL BARS.

Pounds per Lineal Foot.

(CONCLUDED.)

Thick-
nessin| 117 (113" (113" | 113’

Inches.

2.34 2441 2.50
468 | 4.78| 4.89] 4.99
7.01 733 749

9.78 | 9.99

11.69 | 11.95 | 12.22 | 12.48
’ .66 | 14.98
16.36 | 16.73 | 17.11 | 17.48
18.70 | 19.13 | 19.55 | 19.98

3 99 | 22.47
23.38 | 23.91 | 24.44 | 24.97
: 88 | 27.47
28.05 | 28.69 | 29.33 | 29.96

! J7 | 32.46
32.73 | 33.47 | 34.21 | 34.96
.66 | 37.45
37.40 | 38.25 | 39.10 | 39.95

54 | 42.45
42.08 | 43.03 | 43.99 | 44.94
i A3 | 47.44
46.75 | 47.81 | 48,88 | 49.94

49.09 | 50.20 | 51.32 | 52.43
51.43 | 52.59 | 53.76 | 54.93
! 21 | 57.43
56,10 | 57.38 | 58.65 | 59.93

62.42
64.92
2 .98 | 67.42
65.45 | 66.94 | 68.43 | 69.91

7241
7491
.76 | 77.40
7480 | 76.50 | 78.20 | 79.90
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2.60
5.21
781
10.41

Weight of plate

Thus, to find, the weight of 1514” X 74”, add the weights
7& and 12.X 7 = 10.41 + 35.70 = 46.11 pounds.

4 X 25.50+ 13.81 = 115.8

The weights for 12” width are repeated on each page to facilitate making the additions necessary to obtain the

weights of plates of any width greater than 127,
to be found in the same line for 314 X

47 614" X 54"




CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
For Diameters from ; to 100, advancing by Tenths.

Diameter, Area, Circumferenca. Diameter, Area, Circumference,
0.0 40 12.5664 | 12.5664
1 007854 31416 A 13.2025 | 12.8805
2 031416 62832 2 13.8544 | 13.1947
3 070686 | 94248 3 14,5220 | 13.5088
A 12566 | 1.2566 4 15,2053 | 13.8230
5 19635 | 15708 5 150043 | 14.1372
6 2874 | 1.8850 K} 16,6190 | 14.4513
i 38485 | 2.1901 ;] 17.3404 | 147655
8 50285 | 25132 8 18.0956 | 15.0796
9 63617 | 28274 9 188574 | 153938
1.0 7854 3.1416 5.0 19.6350 | 15.7080
g 9503 3.4558 A 204282 | 16.0221
2 1.1310 3.7699 2 21.2372 | 16.3363
3 1.3273 4.0841 3 22,0618 | 16.6504
A 1.5394 43982 4 22.0022 | 16.9646
5 1.7671 47124 5 23.7683 | 17.2788
6 2.0106 5.0265 K} 24.6301 | 17.5929
4 2,2608 53407 e 255176 | 17.9071
8 2.5447 5.6549 8 26,4208 | 182212
9 2.8953 5.9690 9 27.9307 | 18.5354
20 3.1416 6.2832 6.0 989743 | 18.8496
1 3.4636 6.5973 7] 209247 | 19.1637
2 3.8013 6.9115 2 301907 | 19.4779
3 4.1548 7.2257 3 311725 | 19.7920
A4 45239 7.5308 4 32.1609 | 20.1062
5 4.9087 7.8540 5 83.1831 | 20.4204
8 5.3008 8.1681 6 842119 | 20.7345
% 5.7256 84823 2 352565 | 21.0487
8 6.1575 8.7965 8 36.3168 | 21.3628
9 6.6052 9.1106 9 373028 |_ 21.6770
3.0 7.0686 9.4248 7.0 38.4845 | "21.9911
q 7.5477 9.7389 1 39.5019 | 22.3053
2 8.0425 | 10.0531 9 40.7150 | 22.6195
3 85580 | 10.3673 3 418530 | 22.9336
1t 9.0792 10.6814 % 43.0084 | 23.2478
5 9.6211 10,9956 5 441786 | 23.5619
6 104788 | 11.3097 K 45.3646 | 23.8761
7 | 107521 11.6239 7 46.5663 | 24.1903
8 | 118411 11.9381 8 47783 | 24.5044
9 110450 | 122592 9 49.0167 | 248186




442

CAMBEIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)
Dismeter. Area, Circumference. | Diamster, Area. Cireumference.

8.0 50,2655 25.1327 12.0 113.0973 | 37.6901
| 51,5300 25.4469 i 114.9901 38.0133
2 52.8102 25.7611 2 1168987 | 38.3274
3 54.1061 26,0752 3 118.8229 | 38.6416
4 56,4177 26,3804 4 120.7628 | 38.9557
] 56,7450 26.7035 ] 122.7185 | 39.2699
6 58.0880 27.0177 .6 124.6898 | 39.5841
o 59.4468 27.3319 4y 126.6769 | 39.8982
8 60.8212 27.6460 8 128.6796 | 40.2124
9 62.2114 27.9602 L) 130.6981 | 40.5265
9.0 63.6173 28.2743 13.0 132.7323 40,8407
5 65.0388 28.5885 A 134.7822 | 41.1549
2 66.4761 28.9027 2 136.8478 | 41.4690
3 67.9201 29.2168 3 138.9201 41,7832
4 69.3978 20.5310 4 141.0261 42.0973
B 70.8822 20,8451 5 143.1388 42 4115
6 72.3823 30.1593 K] 145.2672 42.7257
i 73.8981 30.4734 i 147.4114 | 43.0898
8 75.4296 30.7876 8 149.5712 | 43.3540
9 76.9769 31.1018 9 151.7468 | 43.6681
10.0 78.5398 31.4159 14.0 153.9380 | 43.9823
5 80.1185 31.7301 o 156.1450 | 44.2965
& 81.7128 32.0442 2 168.3677 | 44.6106
3 83.3229 32.3584 3 160.6061 449248
4 84.9487 32.6726 4 162.8602 45.2389
B 86.5901 32.9867 5 165.1300 45.5531
b 88.2473 33.3009 6 167.4155 45,8673
J 89.9202 33.6150 7 169.7167 | 46.1814
8 91.6088 33.9292 8 172.0336 | 46.4956
9 93.3132 34.2434 2 174.3662 | 46.8097
11.0 95.0332 34,5675 15.0 176.7146 | 47.1239
A 96.7689 34.8717 i 179.0786 | 47.4380
2 98.5203 35.1858 2 181.4584 | 47.7522
3 100.2875 35.5000 3 183.8539 | 48.0664
4 102.0703 35.8142 4 186.2650 | 48.3805
&5 103.8689 36.1283 b 188.6919 | 48.6947
6 105.6832 36.4425 K] 191.1345 | 49.0088
g 107.5132 36.7566 Y 193.5028 | 49.3230
8 109.3588 37.0708 8 196.0668 | 49.6372
k'] 111.2202 37.3850 ] 198.5566 | 49.9513




CAMBRIA STEEL. 443

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

314.1503 | 62.8319
317.3087 | 63.1460

Z
=
L=
g
8
&
2

206.1199 |  50.8938 320.4739 | 63.4602
i 323.0647 | 63.7743
211.2407 | 51.5221 326.8513 | 64.0885

330.0636 | 64.4026
333.2016 | 64.7168

219.0397 | 52.4646 336.5353 | 65.0310-

| 221.6708 | 52.7788 339.7947 | 65.3451

. 2243176 | 53.0929 343.0698 | 65.6593
17. 226.9801 53.4071 21 346.3606 | 65.9734

349.6671 | 66.2876

232, 54.0354 352.9803 | 66.6018
235.0618 |  54.3496 366.8273 | 66.9159
237.7871 | 54.6637 359.6809 | 67.2301
240.5282 | 54.9779 363.0503 | 67,5442
243.2849 | 55.2920 366.4354 | 67.8584
246.0674 |  55.6062 360.8361 | 68.1726
8456 |  55.9203 373.2526 |  68.4867
376.6848 = 68.8009

380.1327 | 69.1150
| 383.5063 | 69.4202
387.0756 | 69.7434
390.5707 | 70.0575
394.0814 | T70.3717

397.6078 | 70.6858
401.1500 | 71.0000

260.1558 |  57.1770
263.0220 | 57.4911
265.9044 | 57.8053

2068.8025 | 58.1195
271.7163 |  58.4336

Lhubitn hishoes Dhhubin Rl DL nlslhoab Db koo
&
s - -
2
=
=
i hilsihoaD Dhhubin hishhno ohlubin hislheins Dhhazin hislhs

. 274.6459 | 58.7478 404.7078 | T71.3142
. 277.5011 | 50.0619 408.2814 | 71.6283
! 280.5621 | 50.3761 . 411.8706 | 71.9425
19, 283.5287 | 59.6903 23, 4154756 | 72.2566
. 286.5211 |  60.0044 ‘ 419.0963 | T72.5708
289.5292 | 60.3186 4227327 | T2.8349
292.5530 | 60.6327 426.3848 | 73.1991
205.5925 | 60.9469 430.0526 | T73.5133
208.6477 | 61.2611 433.7361 | 73.8274
301.7186 | 61.5752 4374354 | 741416
304.8052 | 61.88M4 4411503 | 74.4557
807.9075 | 62.2035 444.8809 | 74.7699
311.0255 | 625177 4486273 | 75.0841




444

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Diamster, Area, Circumference. Diamster. Aren. Oiroumference.
2.0 452.3893 75,3982 28.0 615.7522 | 87.9646
51 456.1671 75.7124 A 620.1582 | 88.2788
2 459.9606 76.0265 o 624.5800 88.5929
3 463.7698 76,3407 3 629.0175 | 88.9071
4 467.5946 76.6549 4 633.4707 | 89.2212
il 471.4352 76.9690 5 637.9397 | 89.5354
i1 475.2916 77.2832 b 642.4243 | 89.8495
o 479.1636 77.6973 o 646.9246 90,1637
8 483.0513 779116 8 651.4406 90.4779
] 486.9547 78.2257 9 655.9724 | 90.7920
25.0 490.8739 78.5398 29.0 (60,5199 91.1062
5 | 494.8087 78.8540 A 665.0830 91.4203
2 498.7592 79.1681 2 | 660.6619 91.73456
3 502.72565 79.4823 3 674.2565 92.0487
4 506.7075 79.7965 4 678.8668 92.3628
5 510.7052 80.1106 b | 683.4927 | 92.6770
] 514.7185 80.4248 B 688.1345 92.9911
ol 518.7476 80.7389 T 692.7919 93.3053
8 522.7924 81.0631 3 697.4650 93.6195
9 526.8529 81.3672 9 702.1538 93.9336
26.0 530.9292 81.6814 30.0 706.8583 94,2478
A 535.0211 81,9956 3 711.5786 94.5619
2 530.1287 82.3097 2 716.3145 94,8761
3 543.2521 82.6239 3 721.0662 95.1903
4 547.3911 82.9380 4 7258336 95.5044
B 551.5459 83.2522 D 730.6167 95.8186
] 5557163 83.5664 ] 785.4154 96.1327
W 559.9025 83.8805 T 740.2299 96.4469
8 5641044 84,1947 8 745.0601 96.7611
9 568.3220 84.5088 9 749.9060 97.0752
27.0 572.6553 84.8230 31.0 764.7676 | 97.3894
A 576.8043 85.1372 | 759.6450 97.7035
2 581.0690 85.4513 2 764.5380 98.0177
3 585.3494 85,7655 3 769.4467 98.3319
4 589.6455 86.0796 4 7743712 98.6460
b 593.9574 86.3938 b 779.3113 98.9602
b 598.2849 86,7080 ] 784.2672 99.2743
N 602.6282 87.0221 T 789.2388 99.5885
8 606.9871 87.3363 8 794.2260 99.9026
9 611.3618 87.6604 9 799.2200 | 100.2168




CAMBRIA STEDLL.

445

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

o bo i

e oamin

=S

Loamin

1006.5977
1012.2290

Ciroumference,

100.5310
100.8451
101.1593
101.4734
101.7876

102.1018
102.4159
102.7301
103.0442
103.3584
103.6726
103.9867
104.3009

104.6150
104.9292

105.2434
105.5575
105.8717
106.1858
106.5000

106.8142
107.1283
107.4425
107.7566
108.0708

108.3849
108.6991
109.0133
109.3274
109.6416

109.9557
110.2699
110.5841
110.8982
111.2124

- 111.5265

111.8407
112.1549
112.4690

112.7832

Diameter, Area. Oircumfarence,
36.0 1017.8760 | 113.0973
d 1023.5387 | 113.4115
2 1029.2172 | 113.7267
3 1034.9113 | 114.0398
4 | 1040.6211 | 114.3540
H 1046.3467 | 114.6681
6 1052.0880 | 114.9823
. | 1057.8449 | 115.2965
8 1063.6176 | 115.6106
9 1069.4060 | 115.9248
37.0 1075.2101 | 116.2389
A 1081.0209 | 116.5531
prd 1086.8654 | 116.8672
3 1092.7166 | 117.1814
4 1098.5835 | 117.4956
5 1104.4662 | 117.8007
6 1110.3645 | 118.1239
i 1116.2786 | 118.4380
8 1122.2083 | 118.7522
9 1128.1538 | 119.0664
38.0 1134.1149 | 119.3805
A 1140.0918 | 119,6947
2 1146.0844 | 120.0088
3 1152.0927 | 120.3230
4 1158.1167 | 120.6372
5 1164.1564 | 120.9513
b 1170.2118 | 121.2655
T 1176.2830 | 121.5796
8 1182.3698 | 121.8938
9 1188,4723 | 122.2080
39.0 11945906 | 122.5221
i 1200.7246 | 122.8363
2 1206.8742 | 123.1504
3 1213.0396 | 123.4646
4 | 1219.2207 | 123.7788
5 12254175 | 1240929
b 1231.6300 | 124.4071
o 1237.8582 | 124.7212
8 | 12441021 | 1250854
9 12503617 | 125.3495




448

CAMBRIA STEEL,

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)
Diametar, Area. Cireumfarence, Diameter, Ares. (Circumfarence,
40.0 | 1256.6371 | 125.6637 44.0 | 1520.5308 | 138.2301
A 1262.9281 | 125.9779 d 1527.4502 | 138.5442
2 | 12692348 | 126.2920 2 1534.3853 | 138.8584
3 12755573 | 126.6062 3 | 1541.3360 | 139.1726
4 | 1281.8955 | 126.9203 4 | 15483025 | 139.4867
b5 | 1288.2493 | 127.2345 b 1555.2847 |  139.8009
6 | 1204.6189 | 127.5487 ] 1562.2826 | 140.1150
7 | 1301.0042 | 127.8628 7 1569.2962 | 140.4292
8 1307.4052 | 128.1770 8 1576.3255 | 140.7434
9 | 1313.8219 | 128.4911 9 1583.3705 | 141.0575
41.0 1320.2543 | 128.8053 45.0 1590.4313 | 141.3717
3 1826.7024 | 129.1195 | 1597.5077 | 141.6858
2 1333.1663 | 129.4336 2 | 1604.5999 | 142.0000
3 1339.6458 | 129.7478 B | 1611.7077 | 142.3141
4 1346.1410 |  130.0619 4 | 1618.8313 | 142.6283
5 1352.6520 | 130.3761 b | 1625.9705 | 142.9425
] 1359.1786 | 130.6903 .6 | 1633.1255 | 143.2566
7 | 1365.7210 | 181.0044 i 1640.2962 | 143.5708
8 | 13722791 | 131.3186 8 1647.4826 | 143.8849
9 1378.8529 | 131.6327 9 1654.6847 | 144.1991
2.0 |1385.4424 | 131.9469 46.0 1661.9025 | 144.5133
A 1392.0476 | 132.2611 4 1669.1360 | 144.8274
2 | 1398.6685 | 132.5752 ] 1676.3852 | 145.1416
8 | 14053051 | 132.8894 3 1683.6502 | 145.4557
4 | 1411.9574 | 133.2035 4 1690.9308 | 145.7699
b | 1418.6264 | 133.5177 B 1698.2272 | 146.0841
b 1425.3092 | 133.8318 6 1705.6392 | 146.3982
7 | 1432.0086 | 134.1460 5 1712.8670 | 146.7124
8 | 1438.7238 | 134.4602 8 17202105 | 147.0265
9 14454546 | 134.7743 9 1727.6696 | 147.3407
43.0 1452.2012 |  135.0885 47.0 1734.9445 | 147.6549
A 1458.9635 |  135.4026 il 1742.3351 | 147.9690
2 1465.7415 | 135.7168 pe 1749.7414 | 148.2832
3 1472.5352 | 136.0310 3 | 1757.1634 | 148.5973
4 1479.3446 | 136.3451 4 1764.6012 | 148.9115
] 1486.1697 |  136.6593 b 1772.0546 | 149.2257
6 1493.0105 | 136.9734 6 | 1779.5237 | 149.5398
N 1499.8670 | 137.2876 A0 1787.0086 | 149.8540
8 1606.7392 | 137.6018 8 | 1794.5091 | 150.1681
9 | 1513.6272 | 137.9159 9 | 1802.0254 | 150.4823




CAMBERIA STEEL.

447

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diameter. Area, Circumfarence. Diamster. Ares. Circumfarence.
48.0 1809.5574 | 150.7964 52.0 2123.7166 | 163.3628
a1 1817.1050 | 151.1106 A 2131.8926 | 163.6770
2 18246684 | 151.4248 2 2140.0843 | 163.9911
3 1832.2475 | 151.7389 3 2148.2017 | 164.30563
4 1839.8423 | 152.0531 4 2156.5149 | 164.6195
5 | 1847.4528 | 1523672 b | 2164.7537 | 164.9336
b 1855.0790 | 152.6814 b 2173.0082 | 165.2478
7 1862.7210 | 152.9956 o 2181.2785 | 165.5619
8 1870.3786 | 153.3007 8 2189.5644 | 165.8761
9 | 1878.0519 | 153.6239 9 | 2197.8661 | 166.1903
49.0 | 1885.7410 | 153.9380 53.0 | 2206.1834 | 166.5044
A | 1893.4457 | 154.2522 | 22145165 | 166.8186
2 1901.1662 | 154.5664 2 2222.8663 | 1671327
3 1908.9024 | 154.8805 3 2231.2298 | 167.4469
4 | 1916.6543 | 155.1947 4 | 2239.6100 | 167.7610
b5 | 1924.4218 |  155.5088 b5 | 2248.0069 | 168.0752
6 1932.2051 | 155.8230 b 2256.4175 | 168.3894
8, 1040.0041 | 156.1372 T 2264.8448 | 168.7035
8 19478189 | 156.4513 8 2273.2879 | 169.0177
9 1955.6493 | 156.7655 9 2281.7466 | 169.3318
50.0 1963.4954 |  157.0796 54.0 2200.2210 | 169.6460
7 | 1971.3572 | 157.3938 Gl 2298.7112 | 169.9602
2 1979.2348 |  157.7080 2 2307.2171 | 170.2743
3 1987.1280 | 158.0221 3 2315.7386 | 170.5885
4 1995.0370 | 158.3363 4 23242759 |  170.9026
b5 | 2002.9617 |  158.6504 5 | 23328280 | 171.2168
6 2010.9020 | 158.9646 b | 23413976 | 171.5310
o 2018.8581 | 159.2787 i 2349.9820 | 171.8451
8 2026.8299 | 159.5929 8 2358.5821 | 172.1593
9 20348174 | 159.9071 9 2367.1979 | 172.4734
51.0 | 2042.8206 | 160.2212 b6.0 | 2375.8294 | 172.7876
% | 2050.8395 | 160.5354 ol 23844767 | 173.1018
2 2058.8742 | 160.8495 > 2393.1396 | 173.4159
3 2066.9245 | 161.1637 3 24018183 | 173.7301
4 20749905 | 161.4779 4 2410.5126 | 174.0442
b5 | 2083.0723 | 161.7920 b5 | 2419.2227 | 1743584
i} 2091.1697 | 162.1062 6 24279485 | 174.6726
7 | 2099.2829 |  162.4203 7 | 2436.6899 | 174.9867
8 2107.4118 | 162.7345 8 2445.4471 | 175.3009
9 | 21156.5663 | 163.0487 9 | 2454.2200 | 175.6150




448

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Dismster. Area. - | Circumfsrence. | Dismster, Area ¢ | Circumference,
56.0 | 2463.0086| 1759202 | 60.0 | 2827.4334 | 1884956
1| ATI8120| 1762433 1| 28368660 | 188.8097
2 | 24806330 | 1765675 2 [ 28463143 | 1891239
3 | 4894687 | 1768717 3 | 28557784 | 189.4380
4 | 2983201 | 1771858 4 [28652582 | 1807522
5| 2004873 | 1775000 5| 2074759 | 190.0664
6| 25160701 | 177,811 6 | 28842648 | 190,3805
7 | 2249687 | 1781283 T (28037917 | 190.6047
8 |2533.8830 | 1784425 | . 8 | 2003.3%43 | 191.0088
9 | 2528120 | 1787566 9 | 2012.8025 | 191.3230
57.0 | 20517586 | 1790708 | 610 | 2922.4666 | 1916372
4| 25607200 | 179.3849 4 (20320563 | 1919513
2 | 2569.6971 | 1796991 2| 20416817 | 192.2655
3 | 26786809 | 1800138 3 | 2051.28%8 | 192,579
A | 2876984 | 1803274 | 4 |2960.9196 | 192.8938
5 | 25967227 | 1806416 5| 20705722 | 193.2079
£ | 26057626 | 1309557 6 | 2080.2404 | 193.5%21
7 | 26148182 | 1812699 7 |2089.9244 | 193.8363
8 | 26238806 | 181.5841 8 [2999.6241 | 1941504
9 | 26329766 | 1318982 9 (30093304 | 1944646
580 | 26020794 | 1822124 | 620 | 3019.0705 | 1947787
4| 26511979 | 182i5265 1 |30288173 | 1950029
2 | 26603321 | 182.8407 2 (30385798 | 1954071
3 | 26694820 | 1831549 3 [ 30483380 | 1957212
A4 | 26786475 | 1834690 4 [ 30581519 | 1960354
5 |26878289( 1837832 5| 3067.9616 | 1963495
6 | 2697.0259 | 1840973 6 1| 3077.7869 | 196,637
T | 27082386 | 1844115 7 :| 30876279 | 196.9779
8| 27154670 | 1847256 8 | 30974847 | 197.2920
9 |2mA72| 1850388 | 9 ¢ |S107.3571( 197.6062
50.0 (27339710 | 1853540 | -63.0 | 3117.2453 | 197.9203
4 (27432465 | 1856681 | o |3127.492| 1982345
2 |22.58 | 1859893 | . 2| 3137.0687 | 19,5487
3 |27618448 | 1862964 | -3/ | 3147.0040 198;
A | 21675 | 1866106 | i | 31569560 199:4770
5| 27805058 1869248 | oo | 316602471 1994014
6 | 27898509 | 187.2389 { - ;| 3176.9041 [ 1998053
T .| 21992207 | 187,561 7 | 31869023 1 2004195
8 (2086152 | 1878672 | 8 31969161 | 200.4336
9| 2180165 ;1884814 | 09 i | 3206.94561 | 2007478




CAMBRIA STEEL.

449

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Dismster, | Aren.

Cirenmference, Diamater. Area, Cirenmference
64.0 | 3216.9909 | 201.0620 68.0 3631.6811 | 213.6283
d 3227.0518 | 201.3761 d 3642.3704 | 213.9425
h 3237.1285 |  201.6902 2 3653.0763 | 214.2566
3 3247.2208 | 202.0044 3 3663.7960 | 214.5708
4 3257.3283 | 202.3186 4 3674.5324 | 214.8849
b 3267.4527 | 202.6327 b 3685.2845 | 215.1901
] 3277.5022 |  202.9469 i 3696.0523 | 2155133
ol 3287.7474 | 203.2610 i 3706.8358 | 215.8274
8 82979183 |  203.5752 8 3717.6351 | 216.1416
A 3308.1049 | 203.8894 9 3728.4500 | 216.4556
65.0 3318.3072 | 204.2035 69.0 3739.2807 | 216.7699
i 3328.5253 | 204.5177 A 3760.1270 | 217.0841
2 3338.7590 | 204.8318 2 3760.9890 | 217.3982
3 3349.0084 | 205.1460 3 3771.8668 | 217.7124
4 3359.2736 | 205.4602 4 3782.7603 | 218.0265
5 3369.5545 | 205.7743 B 3793.6695 | 218.3407
] 3379.8510 |  206.0885 i} 3804.5044 | 218.6548
) 3390.1633 |  206.4026 3. 3815.5349 | 218.9690
8 3400.4913 | 206.7168 8 3826.4913 | 219.2832
9 34108350 |  207.0310 9 3837.4633 | 219.5973
66.0 2421.1944 |  207.3451 70.0 3848.4510 | 219.9115
A 3431.6695 |  207.6593 -t 3850.4544 | 220.2256
@ 3441.9603 | 207.9734 2 3870.4735 | 220.5398
3 3452.3668 | 208.2876 3 3881.5084 | 220.8540
A 3462.7891 | 208.6017 4 3802.5589 | 221.1681
B 3473.2270 |  208.9159 5 | 3003.6252 | 221.4823
] 3483.6807 | 209.2301 6 3914.7072 | 221.7964
T 3494.1500 |  209.5442 il 3925.8048 | 222.1106
8 3504.6351 | 209.8584 8 3936.9182 | 2224248
9 3515.1359 | 210.1725 9 3048.0473 | 222.7380
67.0 3525.6523 |  210.4867 71.0 3959.1921 | 223.0531
x| 3536.1845 |  210.8009 3970.3526 | 223.3672
2 3546.7324 | 211.1150 b 3981.5288 | 223.6814
B | 3557.2060 | 211.4292 3 | 3992.7208 | 223.9956
4 3567.8753 | 211.7433 4 4003.9284 | 2243007
] 3578.4704 | 2120575 b 4015.1517 | 224.6239
] 35800811 | 212.3717 ] 4026,3008 | 224.9380
J | 3599.7075 | 212.6858 o 4037.6455 | 225.2522
£ | 3610.3497 |  213.0000 8 | 40489160 | 225.5664
9 | 3621.0075 | 213.3141 9 | 4060.2022 | 225.8805




450

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diameter, Area. Circumfarence Diamoter. Area, Cirenmfarence.
72.0 40716041 | 226.1947 76.0 4536.4598 | 238.7610
A 4082.8216 | 226.5088 o 4548.4057 | 239.0752
2 40941549 |  226.8230 2 4560.3673 |  239.3804
3 4105.5039 | 227.1371 3 4572.3446 | 239.7035
A 4116.8687 | 227.4513 4 4584.3376 | 240.0177
b 4128.2491 | 227.7655 5 4506.3464 | 240.3318
] 4139.6452 | 228.0796 6 4608.3708 | 240.6460
7 4151.0570 | 228.3938 T 4620.4110 | 240.9602
8 4162.4846 | 228.7079 8 4632.4668 | 241.2743
9 4173.9278 | 229.0221 9 4644.5384 | 241.5885
73.0 4185.3868 | 229.3363 77.0 4656.6257 | 241.9026
A 4196.8615 | 229.6504 5 4668.7287 | 242.2168
2 4208.3518 | 229.9646 2 4680.8474 | 242.5310
3 4219.8579 | 230.2787 3 4692.9818 | 242.8451
4 4231.3797 |  230.5929 4 4705.1319 | 243.1592
5 42429172 | 230.9071 B 47172077 | 243.4734
K] 42544704 | 231.2212 ] 4720.4792 | 243.7876
A 4266.0393 |  231.5354 7 4741.6765 | 2441017
8 4277.6240 | 231.8495 -8 4753.8894 | 244.4159
9 4280.2243 | 232.1637 ') 4766.1180 730
74.0 4300.8403 | 232.4779 78.0 4778.3624 | 245.0442
A 4312.4721 | 2327920 il 4790.6225 | 245.3584
] 43241195 | 233.1062 2 4802.8982 | 245.6725
3 4335.7827 | 233.4203 3 48151897 | 245.9867
A 43474616 |  233.7345 4 4827.4969 | 246.3009
B 4350.1562 | 234.0487 B 4839.8198 | 246.6150
6 4370.8664 | 234.3628 6 4852.1584 | 246.9292
T 4382.6024 | 234.6770 g 4864.5127 | 247.2433
8 4304.3341 | 2349911 8 4876.8828 | 247.657H
4 4406.0915 | 2353053 9 4889.2685 | 247.8717
75.0 4417.8647 | 235.6194 79.0 4901.6699 | 248.1858.
d 4420.6535 | 235.9336 A 4914.0871 | 248.5000
2 4441.4580 | 236.2478 b 49265199 | 248.8141
3 4453.2783 | 236.5619 3 4938.9685 | 249.1283
4 4465.1142 | 236.8761 4 4951.4328 | 249.4425
5 4476.9659 | 237.1902 i) 4963.9127 | 249.7566
6 4488.8332 | 237.5044 K] 4976.4084 | 250,0708
T 4500,7163 | 237.8186 o 4988.9198 | 250.3849
8 4512.6151 | 238.1327 8 5001.4469 | 250.6991
9 4524.5206 | 238.4469 9 5013.9807 | 251.0133




CAMBRIA STEEL,

451

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diamstar, Area, Oircumfarence, Diameter, Area, Circumference,
80.0 | 5026.5482 | 251.3274 840 | b541.7694 | 263.8938
A | 5089.1224 | 251.6416 A | 5554.9720 | 264.2079
2 | 5051.7124 |  251.9557 2 | 5568.1902 [ 264.5221
B | 5064.3180 | 252.2699 3 | b581.4242 | 264.8363
4 | 5076.9394 | 252.5840 4 | 5594.6738 | 265.1504
b | 5089.5764 | 252.8982 b | 5607.9392 | 265.4646
6 | 5102.2292 | 253.2124 6 | 5621.2203 | 265.7787
.7 | B114.8977 |  253.5265 .7 | b634.5171 | 266.0929
8 | 5127.5818 | 253.8407 B | 5647.8206 | 266.4071
9 | 5140.2817 | 254.1548 9 | 5661.1578 | 266.7212
810 [ 5152.9973 | 254.4690 85.0 | 56745017 [ 267.0354
Jd | 5165.7286 | 254.7832 Jd | 5687.8613 | 267.3495
2 | 51784756 | 255.0073 2 | b701.2367 | 267.6637
3 | 5191.2384 | 2554115 3 | 5714.6277 | 267.9779
4 | 5204.0168 | 255.7256 4 | 5728.0344 | R268.2920
5| 5216.8109 |  256,0398 5 | B741.4569 | 268.6062
6 | 5229.6208 | 256.3540 .6 | 5754.8951 | 268.9203
J | 5242.4483 | 256.6681 . | 5768.3489 | 269.2345
.8 | 5255.2876 | 256.9823 8 | 5781.8185 | 269.5486
S0 | 5R68,1446 | 257.2964 9 | 5795.3038 | 269.8628
82.0 | 5281.0172 | 257.6106 86.0 | 5808.8048 | 270.1770
Jd | 5R93.9056 | 257.9248 4 | 5822.3215 | 270.4911
2 | 5306.8097 | 258.2389 2 | b835.8539 | 270.8053
3 | 5319.7295 | 258.5581 3 | 5849.4020 | 271.1194
4 | 5332.6650 | 258.8672 4 | 5862.9659 | 271.4336
.5 | 5345.6162 | 259.1814 .5 | 5876.5454 | 271.7478
.6 | 5358.5832 |  259.4956 .6 | 5890.1406 | 272.0619
| 5371.5658 | 259.8097 4 | 5903.7516 | 272.3761
.8 | 5384.5641 | 2601239 8 | 5917.8782 | 272.6902
9 | 5397.5782 | 260.4380 9 | 5931.0206 | 273.0044
83.0 | 5410.6079 | 260.7522 87.0 | 5944.6787 | 273.3186
J | 5423.6534 | 261.0663 A | 5958.3525 | 273.6327
2 | 5436.7146 | 261.3805 2 | 5072.0419 | 273.9469
B3 | 5449.7914 |  261.6947 3| 5985.74T1 | 274.2610
4 | 5462.8840 [ 262.0088 4 | 5999.4680 | 274.5752
5| 5475.9923 | 262.3230 bH | 6013.2047 | 2748804
.6 | 5489.1163 | 262.6371 b | 6026.9570 [ 275.2035
o | 56022560 | 262.9513 J | 6040.7250 | 275.5177
8 | 55615.4115 | 263.2655 .8 | 6054.5088 | 275.8318
9 | 5528.5826 | R263.5796 9 | 6068.3082 | 276.1460




452

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)

Diameter, Area. Cireumference. Diamater, Area, Circumference,
88.0 | 6082.1234 | 276.4602 92,0 | 6647.6100 | 289.0265
J | 6095.9542 | 276.7743 A | 6662.0692 | 2893407
2 | 6109.8008 | 277.0885 2 | 6676.5441 | 280.6548
3 [ 6123.6631 | 277.4026 5 | 6691.0347 | 289.9690
4 | 61375410 | 277.7168 4 | 6705.5410 | 290.2832
b5 [ 6151.4347 | 278.0309 b | 6720.0630 | 200.5973
b 161653441 | 278.3451 .6 | 6734.6007 | 2909115
.7 | 6179.2692 | 278.6593 o | 6749.1542 | 201.2256
.8 [ 6193.2101 | 278.9734 8 | 6763.7233 | 201.5398
9 [ 6207.1666 | 279.2876 9 | 6778.3081 | 291.8540
80.0 | 6221.1388 | 279.6017 93.0 | 6792.9087 | 292.1681
J 62351268 | 279.9159 | 6807.5249 | 292.4823
2 [ 6249.1304 [ 280.2301 2 | 6822,1569 | 292.7964
3 [ 6263.1498 | 280.5442 3 | 6836.8046 | 203.1106
4 | 6277.1848 | 280.8584 4 | 6851.4680 | 293.4248
.5 | 6201.2356 | 2811725 .5 | 6866.1471 | 293.7389
£ | 63053021 | 281.4867 .6 | 6880.8419 | 294.0531
.7 | 6319.3843 | 281.8009 Wi | 68955624 | 204.3672
8 |6333.4822 | 282.1150 L& | 6910.2786 | 294.6814
9 | 6347.5058 | 282.4292 9 | 6925.0205 | 294.9956
90.0 | 6361.7251 | 282.7433 940 | 6939.7781 | 295.3097
1 | 6375.8701 | 283.0575 J | 6954.5515 | 205.6239
2 | 6390.0308 | 2833717 2 | 6969.3405 | 295.9380
3 | 64042073 | 283.6858 3| 6984.1453 | 296.2522
A | 64183094 [ 284.0000 4 | 6998.9657 | 296.5663
B | 64326073 [ 284.3141 b5 | 7013.8019 | 296.8805
b | 64468308 | 284, 6 | T028.6538 | 297.1947
| 6461.0701 [ 284.9425 . | T043.5214 | 297.5088
8 | 64753251 | 235.2566 8| T058.4047 | 297.8230
9 | 6489.5058 | 285.5708 9 | 7073.3087 | 298.1371
91.0 | 6503.8822 | 285.8849 95.0 | 7088.2184 | 298.4513
od 6518.1843 |  286.1991 Jd | 7103.1488 | 298.7655
2 | 6532.5021 | 286.5132 2 | T118.0049 | 299.0796
S | 6546.8356 | 286.8274 B | T133.0568 | 299.3938
4 | 6561.1848 | 287.1416 4 [ 7148.0343 | 299.7079
5 | 65755497 | 287.4557 4O | 7163.0276 | 300.0221
.6 | 6589.9304 | 287.7699 b | 7178.0365 | 300.3363
.7 | 66043267 | 288.0840 J | 7193.0612 | 300.6504
B | 6618.7388 | 288.3982 8 | 7208.1016 | 300.9646
9 | 6633.1666 | 288.7124 -9 | TR23.4577 | 301.2787




CAMBRIA STEEL. 4563

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CoNCLUDED.)

Diameter. Area, Ciroumfarence. Diametor. Area, Ciroumference,

96.0 | 7238.2294 | 301.5929 98!
4 | 7253.3169 | 3019071
2| T268.4201 | 3022212
B3| 7283.5391 | 302.5354
4 | T208.6737 | 3028495

.5 | 7313.8240 | 308.1637
.6 | 7328.9901 | 303.4779
| 73441718 | 303.7920
8 | 7359.3693 | 304.1062
g | 73745824 | 304.4203

97.0 | 7380.8113 | 304.7345
A | 7405.0559 | 305.0486
2 | 74203162 | 305.3628
4| 74355921 | 305.6770
4 | 74508838 | 3059911

b | 7466.1913 |  306.3053
.6 | 74815144 | 306.6194
7| 7496.8532 | 306.9336
8 i 7512.2077 | 307.%478

7542.9639 | 307.8761
75583656 | 308.1902
7573.7830 | 308.5044
7589.2161 | 308.8186
7604.6648 | 809.1327

76201293 | 30.4469
7635.6095 | 309.7610
76511054 | 310.0752
7666.6170 | 3103894
7682.1443 | 310.7035

7697.6874 | 311.0177
7713.2461 | 311.3318
7728.8205 | 311.6460
7444107 | 311.9602
7760.0166 | 312.2743

7775.6381 | 812.5885
7791.2754 | 312.9026
7806.9284 | 313.2168
7822.5971 | 313.5309

taboin

0
=

LhNasit oo LoaS:br =

9 7527.5780 |  307.5619 7838.2815 | 313.8451
| 100.0 | 7853.9816 | 314.1593
_To find from the table areas or circumferences for larger diameters than those
given.
- Case I

For diameters greater than 100 and less than 1001: 2

Take from the table the area or circumference for a circle the diameter of
which is one-tenth of the given diameter. h

To obtain the required area or circumference, multiply the area so found by
100 and the circumference so found by 10.

For Example.—What is the area and circumference corresponding to a
diameter of 459?

From the tables the area and circumference for diameter 45.9 are 1 654.6847
and 144,1991. Therefore 165 468.47 and 1 441,991 are the area and circum-
ference required, ¢ n

asg II,

For diameters greater than 1000:

Divide the given diameter by any convenient factor which will give as a
quotient a diameter found in the table, and take from the table the area or
circumference for this diameter. .

To obtain‘the required area or circumference multiply the area so found by
the square of the factor and the circumference so found by the factor,

For Example—What is the arca and circumference corresponding to a
diameter of 1 983? y

1983 + 3 =661. From the tables and Case I the area and circumference
for diameter 661 are 343 156.95 and 2 076.503, Therefore 343 156.95 X 9 =
3 08‘3 r:éz.ss = area required, and 2 076.593 X 3 = 6 220.779 = circumference
req| K




454

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters % to 100,

Diamster. Area, Circumference. Diametar, Area, Circumference.
B3 L0031 1963 b 19.6350 15.7080
3 0123 S927 b3 20,6290 16.1007
% 0491 L7854 1 21.6476 16,4934
A104 1.1781 3 22.6907 16.8861
g .1963 1.5708 23.7583 17.2788
.3068 1.9635 24.8505 17.6715
3 A418 2.3562 25.9673 18.0642
3 6013 2.7489 3 27.1086 18,4569
1 7854 3.1416 [} 28.2744 18.8496
9940 3.5343 29.4648 19.2423
1.2272 3.9270 30.6797 19.6350
1.4849 43197 3 31.9191 20.0277
1.7671 4.7124 1 33.1831 20.4204
2.0739 5.1051 1 34.4717 20.8131
2.4053 5.4978 4 35.7848 21.2058
i 2.7612 58905 37.1224 21.5985
2 3.1416 6.2832 7 38.4846 21.9912
1 3.5466 6.6759 1 39.8713 22.3839
3 3.9761 7.0686 41,2826 22.7766
g 4.4301 7.4613 42.7184 23.1693
4.9087 7.8540 44,1787 23.5620
£ 5.4119 8.2467 1 45.6636 23.9547
5.9396 8.6394 3 471731 24,3474
6.4918 9.0321 3 48.7071 24.7401
3 7.0686 9.4248 8 50.2656 25.1328
7.6699 9.8175 b3 51.8487 25.5255
8.2058 10.2102 : 53.4563 25.9182
8.9462 10.6029 : 55,0884 26.3109
9.6211 10.9956 56.7451 26.7036
10.3208 11.3883 1 58.4264 27.0963
11.0447 11.7810 | 60.1322 27.4890
£ 11.7933 121737 1 61.8625 27.8817
4 12.5664 12.5664 9 63.6174 28.2744
13 13.3641 12.9591 1 65.3968 28.6671
1 14,1863 13.3518 1 67.2008 29,0698
15.0330 13.7445 1 69,0293 29,4525
15.9043 14.1372 70.8823 20,8452
16.8002 14.5299 72.7599 30.2379
3 17.7206 14,9226 1 74.6621 30.6306
18.66565 153153 i 76,5889 31.0233




CAMBRIA STEEL, 455
AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters /; to 100.
Diamster, Area, Circumfarence. Dizmeter, Area., Circumfarence,

10 78.540 31.4160 15 176,715 47.1240
3 80.516 31.8087 ) 179.673 47.5167
L 82.516 32.2014 1 182.655 47.9094
L 84.541 32,5041 g 185.661 48.3021
86.590 32.9868 188.692 48.6948
88.664 33.3795 ] 191.748 49.0875
4 90.763 33.7722 i 194.828 49.4802
92.886 34.1649 197.933 49,8729
1 95.033 34.5576 16 201.062 50,2656
; 97.205 34.9503 3 204.216 50,6583
99.402 35.3430 ; 207.395 51.0510
1 101.623 35.7357 210.598 51.4437
1 103.869 36.1284 3 213.825 51.8364
E 106.139 36,5211 217.077 52,2201
4 108.434 36.9138 220.354 52.6218
3 110.754 37.3065 223.655 53.0145
12 113.098 37.6992 17 226.981 53.4072
115.466 38.0919 i 230.331 53.7999
% 117.859 38.4846 1 233.706 54.1926
4 120.277 38.8773 3 237105 54,5853
122.719 39.2700 240.529 54.9780
125.185 39.6627 3 243.977 55.3707
127.677 40.0554 1 247.450 55.7634
1 130.192 40.4481 $ 250. 56.1661
13 132.733 40.8408 18 2564.470 56,5488
135.297 41.2335 E 258,016 56.9415
137.887 41.6262 s 261.587 57.5342
140.501 42,0189 3 265.183 57.7269
143,139 42.4116 i 268.803 58.1196
145.802 42.8043 272, 58.5123
4 148.490 43.1970 3 276.117 58.9050
b 3 151.202 43.5897 £ 279.811 59.2077
14 153.938 43.9824 19 283.529 59.6904
b 4 156.700 44,3751 % 287.272 60.0831
159.485 44.7678 1 201.040 60.4758
] 162.206 45.1605 : 294832 60,8685
165.130 45.5532 4 208.648 61.2612
3 167.990 45,9459 3 302.489 61.6539
; 170.874 46.3386 g 306.355 62.0466
1 173.782 46.7313 310.245 62.4393




456

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters ; to 100.

Diameter. Area. Ciroumference. Diameter. Area. Circumference.

20 314.160 62.8320 25 490.875 78.5400
318.099 63.2247 3 495.796 78.9327

322.063 63.6174 500.742 79.3254

326.051 64.0101 505.712 79.7181

330.064 64.4028 510.706 80.1108

334.102 64.7955 515.726 80.5035

338.164 65.1882 520.769 80.8962

342.250 65.5809 525.838 81.2889

21 346.361 65.9736 26 530.930 81.6816
3 350.497 66.3663 3 536.048 82.0743

3 354.657 66.7590 541.190 82.4670

3 358.842 67.1517 546.356 82.8597
363.051 67.5444 551,547 83.2524

367.285 67.9371 556.763 83.6451

371.543 68.3298 562.003 84.0378

375.826 68.7225 567.267 84.4305

22 380.134 69.1152 27 b72.557 84.8232
3 384.466 69.5079 3 577.870 85.2159
388.822 69.9006 583.209 85.6086

993.203 70.2933 588.571 86.0013

397.609 70.6860 593.959 86.3940

402.038 71.0787 599.371 86.7867

406.494 71.4714 604.807 87.1794

410.973 71.8641 610.268 87.5721

23 415477 72.2568 28 615.754 87.9648
i 420.004 72.6495 1 621.264 88.3575
424,558 73.0422 626.798 88.7502

429.135 73.4349 632.357 89.1429

433.737 73.8276 637.941 89.5356

438.364 74.2203 643.549 89.9283

443.015 74.6130 649.182 90.3210

447.690 75.0057 654.840 90.7137

24 452.390 75.3984 29 660.521 91.1064
3 457115 75.7911 666.228 91.4991
461.864 76.1838 671.959 91.8918

466.638 76.5765 677.714 92.2845

471.436 76.9692 683.494 92.6772

476.259 77.3619 689.299 93.0699

481.107 77.7546 695,128 93.4626

485.979 78.1473 700.982 93,8553




CAMBRIA STEEL.

457

AREAS AND CIRCUMFERENCES OF CIRCLES.

Diameters % to 100.
30 706.860 94.248 3 962.115 109.956
1 712.763 94.641 960.000 110.349
: 718.690 95.083 975.909 110.741
| | 724842 | 9542 982,842 | 111.134
730.618 95.819 989.800 111.627
786.619 96.212 996.783 111.919
742.645 96.604 1008.790 112.312
748.695 96.997 1010822 | 112,705
3 754.769 97.350 36 1017.878 | 113.098
} 760.869 0T 1024.960 | 113.490
766.992 98.175 1032.065 113.883
773.140 98.568 1039.195 | 114.276
779.313 98.960 1046.349 114.668
786.510 99.353 1053.528 115.061
1 791.732 99.746 1060.732 115.454
3 797.979 100.138 ; 1067.960 115.846
32 804.250 100.531 7 10765.213 | 116.239
810.545 100.924 1082.490 116.632
816.865 101.317 1089.792 117.025
823.210 101.709 1097.118 17.417
820.579 102,102 1104.469 117.810
835.972 102.495 1111.844 118.203
842.391 102.887 1119.244 | 118.59
3 848.833 103.280 1126.669 118.988
33 856.301 103.673 38 1184.118 119.381
861.792 104.065 1141.591 119.773
868.309 104.458 1149.089 120.166
874.850 104.851 1156.612 120.559
881.4156 105.244 1164.159 |  120.952
888.005 105.636 1171.781 121.344
804.620 106.029 1179.827 121.787
3 901,259 106.422 1186.948 122,130
M 922 106.814 39 1194.593 122.522
914.611 107.207 1 1202.263 122.915
021.323 107.600 1200.958 123.308
928,061 107.992 1217.677 123.700
934.822 108.385 1225.420 124.083
941.609 108.778 1233.188 124.486
4 048,420 109.171 1240.981 | 124.879
1 956.255 109.563 1248.708 | 125271




458 CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters {5 to 100.

Diameter. Area. Circumference. Diameter. Area. Circumference,

40 1256.64 125.664 45 1590.43 141.372
3 1264.51 126.057 1599.28 141.765
1272.40 126.449 1 1608.16 142.157

1280.31 126.842 1617.05 142.550

1288.25 127.235 1625.97 142.943

1296.22 127.627 1634.92 143.335

1304.21 128.020 1643.89 143.728

g 1312.22 128.413 1652.89 144.121
41 1320.26 128.806 46 1661.91 144514
1 1328.32 129.198 1 1670.95 144.906

3 1336.41 129.591 1680.02 145.299
1344.52 129.984 1689.11 145.692

1352.66 130.376 1698.23 146.084

1360.82 130.769 1707.37 146.477

1369.00 131.162 1716.54 146.870

5 1377.21 131.5564 % 1725.73 147.262
2 1385.45 131.947 47 1734.95 147.655
3 1393.70 132.340 5 1744.19 148.048
1401.99 132.733 % 1753.45 148.441

1410.30 133.125 1 1762.74 148.833

1418.63 133.518 1772.06 149.226

1426.99 133.911 1781.40 149.619

1435.37 134.303 1790.76 150.011

1443.77 134.696 ? & 1800.15 150.404

43 1452.20 135.089 48 1809.56 150.797
1460.66 135.481 3 1819.00 151.189

1469.14 135.874 3 1828.46 151.582

1477.64 136.267 3 1837.95 151.975

1486.17 136.660 ] 1847.46 152.368

1494.73 137.052 1856.99 152,760

1503.30 137.445 5 1866.55 153.153

1511.91 137.838 ¥ 1876.14 153.546

4 1520.53 138.230 49 1885.75 153.938
3 1529.19 138.623 1895.38 154.331

3 1537.86 139.016 3 1905.04 154.724

1 1546.56 139.408 1914.72 155.116
1555.29 139.801 1924.43 155.509

1564.04 140.194 1934.16 155.902

1572.81 140,587 1943.91 156.295

1581.61 140.979 3 1953.69 156.687




CAMBEIA STEEL.

459

AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters ¢ to 100.

Diamster. Area, Circumfarence. Diameter, Area, Cironmfarence.
50 1963.50 157,080 i) 2375.83 172.788
1 1973.33 157.473 2386.65 173.181
1983.18 157.865 2397.48 173.573
{ | 1993.06 | 158.258 § | 240834 | 173.966
2002.97 158.651 2419.23 174.359
2012.89 159.043 2430.14 174.751
2022.85 159.436 2441.07 175.144
3 2032.82 159.829 2452.03 175.537
51 2042.83 160.222 56 2463.01 175.930
3 2052.85 160.614 3 2474.02 176.322
: 2062.90 161.007 2 2485.05 176.716
1 2072.98 161.400 ] 2496.11 177.108
2083,08 161.792 1 2507.19 177.500
2093.20 162.185 2518.30 177.893
2103.35 162.578 2529.43 178.286
3 2113.52 162.970 1 2540.58 178.678
52 2123.72 163.363 57 2551.76 179.071
3 2133.94 163.756 3 2562.97 179.464
i 2144.19 164.149 i 2574.20 179.857
2154.46 164.541 2585.45 180.249
3 2164.76 164.934 4 2596.73 180,642
g 2175.08 165.327 g 2608.03 181.035
2185.42 165.719 2619.36 181.427
i 2195.79 166.112 i 2630.71 181.820
b3 2206.19 166.505 58 2642.00 182,213
: 2216.61 166.897 2653.49 182.605
2227.05 167.290 2664.91 182.998
3 2237.52 167.683 2676.36 183.301
2248.01 168.076 2687.84 183.784
2258.53 168.468 2699.33 184.176
2269.07 168.861 3 2710.86 184.569
2279.64 169.254 1 2r22.4 184.962
b4 2290.23 169.646 59 2733.98 185.354
1 2300.84 170.039 2745.57 185.747
2311.48 170.432 2757.20 186.140
1 2322.15 170.824 2768.84 186.532
2332.83 171.217 2780.51 186.925
2343.55 171.610 2792.21 187.318
2354.29 172.003 2803.93 187.711
1 2365.05 172.395 2815.67 188.103




460

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters 4 to 100.

Diameter, Ares, Circumference, Diamster, Area, Circumfarence.
60 2827.44 188.496 65 3318.31 204,204
3 2839.23 188.889 1 3331.09 204.597
9 2851.06 189.281 £ 3343.89 204,989
2862.89 189.674 1 3356.71 205.382
2874.76 190.067 3369.56 205.775
2886.65 190.459 3 3382.44 206.167
2898.57 190.852 3395.33 206,560
E 2010.51 191.245 3408.26 206.953
61 202247 191.638 66 3421.20 207.346
1 2034.46 192.030 3 3434.17 207.738
% 2046.48 192,423 3 344717 208.131
1 2058.52 192.816 1 3460.19 208.524
2070.68 193.208 3473.24 208.916
2082.67 193.601 3486.30 209.309
2904.78 193.994 ‘ 3499.40 209.702
3006.92 194,386 3512.52 210.094
62 3019.08 194.779 67 3525.66 210.487
E 3031.26 195.172 E 3 3538.83 210.880
1 3043.47 195.565 % 3552.02 211.273
3065.71 195.957 3566.24 211.665
3067.97 196.350 3 3578.48 212,058
3080.25 196.743 3 3591.74 212.451
3092.56 197.135 2 3605.04 212,843
3104.89 197.528 * 3618.35 213.236
63 3117.25 197.921 68 3631.69 213.629
3129.64 198.313 - 3645.05 214.021
3142.04 198.706 3658.44 214414
3154.47 199.099 3671.86 214,807
3166.93 199.492 3685.29 215.200
3179.41 199.884 3608.76 215.592
3191.91 200.277 3712.24 215,985
3 : 200.670 1 3725.75 216.378
64 3217.00 201.062 69 3739.29 216.770
3220.68 201.455 ; 3752.85 217.163
3242.18 201,848 1 3766.43 217.556
3254.81 202.240 3 3780.04 217.948
326746 202.633 3793.68 218.341
3280.14 203,026 3807.34 218.734
3292.84 203.419 3821.02 219.127
3305.56 203.811 3834.73 219.519




CAMBRIA STEEL. 461
AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters #; to 100.
Diamster, Area, Circumference, Driameter, Area, Circumfarence.
70 3848.46 219.912 75 417.87 235.620
3862.22 220.305 % 4432.61 236.013
3876.00 220.697 1 4447.38 236.405
3889.80 |  221.090 4462.16 236.798
3903.63 | 221.483 4476.98 237.191
3917.49 221.875 4491.81 237.583
3931.37 222.268 4506.67 237.976
3945.27 222.661 3 4521.56 238.369
! 3959.20 223.054 76 4536.47 238.762
3973.15 223.446 4551.41 239.154
3987.13 223.839 3 4566.36 | 239.547
4001.13 224.232 3 4581.35 | 239.940
4015.16 224.624 4596.36 240.332
4029.21 225,017 i 4611.39 240.725
4043.29 225.410 E 4626.45 | 241.118
4057.39 225.802 3 4641.53 | 241.510
72 4071.51 226.195 i 4656.64 | 241.903
3 4085.66 226.588 3 4671.77 ‘ 242,296
1 4099.84 226.981 L 4686.92 242.689
1 4114.04 227.373 3 4702.10 | 243.081
4128.26 227.766 4717.31 243.474
4142,51 228.1569 { 473254 | 243.867
. 4156.78 228.551 : A747.79 | 244259
4171.08 228.944 4763.07 244,652
73 4185.40 220.337 78 4778.37 ‘ 245.045
4199.74 229.729 4793.70 245.437
4214.11 230.122 ] 4809.05 | 245.830
4228,51 230.515 i 4824.43 246,223
4242.93 230.908 4839.83 | 246,616
4257.37 231.300 4855.26 | 247.008
| 4271.84 231.693 4870.71 247.401
: 4286.33 232.086 4886.18 | 247.794
74 4300.85 232.478 7 4901.68 248.186
4315.39 232.871 4917.21 248.579
'4329.96 233.264 4932.75 248.972
4344.55 233.656 4948.33 249,364
4359.17 234,049 4963.92 249.757
4373.81 234.442 4979.55 250.150
438847 234.835 4995.19 250.543
1 4403.16 235.227 5010.86 250,935




462

CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

Diameters {5 to 100.
Diameter, Area, Oircumfarance, Diameter, Ares, Circumfarance.
80 < 5026.56 251.328 85 5674.51 267.036
p 5042.28 261,721 k 5691.22 267.429
1 5058.03 252.113 : 5707.94 267.821
1 5078.79 252.506 1 5724.69 268.214
5089.59 252.899 574147 268.607
5105.41 253.201 5758.27 268.999
5121.25 253,684 5775.10 269.392
1 5137.12 254.077 5791.94 269.785
81 5153.01 254.470 86 5808.82 270.178
5168.93 254.862 3 5825.72 270.570
5184.87 255,255 5R42.64 270.963
520083 255,648 5859.59 271.356
5216.82 256,040 5876.56 271.748
5232.84 256.433 5893.55 272441
5248.88 256,826 5910,568 202.534
5264.94 257.218 5927.62 272.926
82 5281.03 257.611 87 5944.69 273.319
5207.14 258.004 % 5961.79 273.712
5313.28 258.397 5978.91 274.105
5329.44 258,780 1 5996.05 274,497
5345.63 269,182 6013.22 274.890
5361.84 259.575 6030.41 275.283
5378.08 259.967 6047.63 275.675
5394.34 260,360 6064.87 276.068
83 5410.62 260.753 88 6082.14 276.461
5426.93 261.145 1 6099.43 276.853
5443.26 261.538 3 6116.74 277.246
5459.62 261.931 6134.08 277.638
5476.01 262,324 6151.45 278.032
5492.41 262.716 6168.84 278.424
5505.84 263.109 : 6186.25 278.817
5562530 263,502 6203.69 279.210
84 5541.78 263.894 89 6221.15 279.602
5558.29 264.287 3 6238.64 279.995
5674.82 264.680 6256.15 280.388
1 5591.37 2656072 6273.69 280.780
5607.95 265.465 6201.25 281.173
5624.56 265.858 6308.84 281.566
5641.18 266.251 6326.45 281.959
1 5657.84 266.643 6344.08 282.351




CAMBRIA STEEL.

463

AREAS AND CIRCUMFERENCES OF CIRCLES.
Diameters i to 100,

Diameter. Area. Circumference,

B 6486.04 285.493
91 6503.90 285,886
6521.78 286.278
6539.68 286.671
6557.61 287.064
6575.56 287,456
6593.54 287.849
6611.55 288.242

08
6738.25 260.991
6756.45 201.383
3 6774.68 201.776

93 6792.92 202.169

3 6811.20 292.562
6829.49 292.954
6847.82 203.347
6866.16 293.740

3 7013.82 296.881
i 7032.39 297,274
i 7050,98 297.667
¥ 7069.59 208,059

Diameter. Area. Ciroumfarence

9% 7088.24 | 298.452
L 7106.90 | 208.845
! 712550 | 299.237
714431 | 299,630

7163.04 | 300.028

718181 | 300.415

7200.60 | 300808

: 721941 | 301.201
96 728825 | 801.594
L 725711 | 301.986
727599 | 302.379

720491 | 302772

7313.84 | 303.164

7332.80 | 303.557

735179 | 303.950

7370.79 | 304.342

97 7389.83 | 804735
7408.89 | 805.128

742797 | 805521

7447.08 | 305.913

] 7466.21 |  306.306
] 7485.37 | 306.699
] 750455 | 307.091
; 7523.75 | 807.484
98 7542.98 | 307.877
) 7562.24 | 308.270
: 758152 |  308.662
7600.82 |  309.055

762015 | 309,448

7639.50 | 309.840

7658.88 | 310,233

7678.28 | 310.626

99 7697.71 | 311.018
| 7746 | 311411
7736.63 | 311.804

7756.13 | 312.196

3 T775.66 | 312.580
[ 7795.21 | 312.982
i 781473 | 313.375
i 783438 | 313.767
100 7854.00 | 314.160




464

CAMERIA STEEL.

LOGARITHMS OF NUMBERS, FROM 0 TO 1000.

No. 0
0 0
10
11 | 04139
12 | 07918
13 | 1134
14 | 14613
15 | 17609
16 20412
17 | 23045
18 | 25627
19 | 27875
20 | 30103
21 | 32222

67210
681

69807
70757

72428
73239

LET2E LR85 EHRRE BBNEE LLBRE BENER 28
5

47712
01284

05308
08991
15684

18460
21219

85610

70157
71012

72673
73480

77815
02531
06446
10037
16435

10312
22011

26051
20226

31387

35411
37201
39004

59579

66932
67852
68753
60636

70501
71349
72181

73799

41330
42975
44560

46090
47567

48696
50379
51720
53020




CAMBRIA STEEL.

48656

LOGARITEMS OF NUMBERS, FROM 0 TO 1000

(CONTINUED.)
No. (1] 1 2 3 4 b 6 7 8 9
55 | 74036 | 74115 | 74104 | 74273 | 74351 | 74420 | 74507 | 74586 | 74663 | 74741
56 | 74810 | 74800 | 74974 | 75051 | 75128 | 75206 | 75282 | 75358 | 75435 | 75511
57 | 75587 | 75064 | 75740 | 75815 | 75801 | 75067 | 76042 | 76118 | 76193 | 70268
58 | 76343 | 76418 | 76402 | 76567 | 76641 | 76716 | 76790 | 76864 77012
50 | 77085 | 77150 | 77232 | 77305 | 77379 | 77452 | 77525 | 77507 | 77670 | 77743
60 | 77815 | 77887 | 77060 | 78032 | 78104 | 78176 | 78247 | 78319 | 78390 | 78462
61 | 78533 | 78604 | 78675 | 78746 | 78817 | 78888 | 78058 | 79029 | 70009 | 70169
62 | 70230 | 70300 | 79370 | 79440 | 79518 | 79588 | 79657 | 79727 | 79796 | 79865
63 | 79034 | 80003 | 80072 | 80140 | 80200 | 80277 | 80346 | 50414 | 80482 | 80550
64 | 80618 | 50086 | 80754 | 80821 | 80889 | 80956 | 81023 | 81090 | 81158 | 81224
65 | 81201 | 81358 | 81425 | 81401 81624 | 81690 | 81757 | 81823 | 81880
66 | 81054 | 82020 | 82086 | 82151 | 82217 | 82282 | 82347 | 82413 | £2478 | 82543
67 | 82607 | 82672 | 82737 82806 | 82930 | 82905 | 83050 | 83123 | 83187
68 | 83251 | 83315 | 83378 | 83442 | 83506 | 83569 | 83632 | 83606 | 83750 | 83822
60 | 83885 | 83048 | 84011 84136 | 84198 | 84261 | 84323 | 84386 | 84448
70 | 84510 | 84572 | 84634 | 84606 | 84757 | B4810 | 84880 | 84042 | 85003 | 85005
71 | 85126 | 85187 | 85248 85370 | 85431 | 85401 | 85352 | 83612 | 85673
72 | 85733 | 85704 | 85854 | 85914 | 85074 | 86034 | 86004 | 86153 | 86213 | 86273
73 | 86332 | 86302 | 86451 | 86510 | 86570 | 86620 | 86688 | 86747 86864
74 | 86923 | 86082 | 87040 | 87099 | 87157 | 87216 37274137332 87300 | 87448
75 | 87506 | 87564 | 87622 | 87680 | 87737 | 87705 | 87852 | 87010 | §7667 | 88024
76 | 88081 | 88138 | 88106 | 88252 | 88309 88423 | 88480 | 88536 | 88503
77 | 8%040 | 88705 | 88762 | 88818 | 88874 | 88030 | 88956 | 89042 | 80008 | 89154
78 | 80200 | 89265 | 89321 | 80876 | 89432 | 80487 | 89542 | 59507 | 89653 | 89708
70 | 80763 | 80818 | 89873 | 89927 | 89982 | 90037 | 00091 | Y0146 | 90200 | 90255
80 | 00300 | 90363 | 00417 | 90472 | 00526 00634 | DOBST | 00741 | 90705
81 | 90840 | 90902 | 00056 | 91000 | 01062 | 91116 | 91160 | 91222 | 91275 | 01328
82 | 01381 | 01434 | 01487 | 01540 | 01503 | 01645 | 91608 | 01751 | 01803 | 01855
83 | 91008 | 91060 | 92012 | 92065 | 02117 | 92160 | 02221 | 92273 | 92324 | 02376
84 | 92428 | 92480 | 92531 | 92583 02086 | 92737 | 02788 | 02840 | 92801
85 | 02042 | 02993 | 03044 | 93095 | 08146 | 08107 | 03247 | 03208 | 03340 | 03309
86 | 93450 | 93500 | 93551 | 03601 1| 98702 | 93752 | 93802 | 03852 | 93902
87 | 03052 | 94002 | 04052 | 04101 | 94151 | 04201 | 04250 | 94300 | 04340 | 04309
88 | 04448 | 04408 | 04547 94694 | 04743 | 04702 | 04841 | 94800
B0 | 04930 | 04088 | 05036 | 95085 | 05134 | 05182 | 95281 | 05270 | 95328 | 05376
00 | 05424 | 95472 | 05521 | 05360 | 95617 95713 | 05761 | 05809 | 95856
91 | 05904 | 95952 | 95090 | 96047 | 06005 | 96142 | 96190 | 06237 | 96284 | 06332
92 | 96370 | 96426 | 06473 | 08520 | 96567 | 06614 | 96661 | 96708 | 96755 | 96802
9 96805 | 96942 97035 97128 | 97174 | 07220 | 072607
04 | 07313 | 97350 | 07405 | 07451 | 97407 | 07543 | 97580 | 97635 | 97681 | 07727
05 | 97772 | 97818 | 97864 | 07000 | 07955 | 98000 | 08046 | 98001 | 08137 | 08182
06 | 98227 | 08272 | 08318 98408 | 08458 | 08408 | 08543 | 08588 | 08632
07 | 08677 | 08722 | 98767 | 98811 | 08856 | 08000 | 98045 | 98080 | 99034 | 90078
08 | 99123 | 99167 | 09211 | 99255 | 99300 90388 | 00432 | 00476 | 09520
90 90607 | 99651 | 99695 | 99730 | 09782 | 99826 | 00870 | 00913 | 99957




466 CAMBRIA STEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
oyl ¥ Bine, | Cosecamt. | Tangent. | Cotangent. | Secant, Cosine, ¥ |
0 | 0 |.000000 | Infinite. 000000 | Infinite. 1.00000 | 1.000000 | 0 |90
10 | 002000 | 343.77516 | 002009 | 343.77371 | 1.00000 099996 | 50
20 | 005818 | 171.88831 | 005818 | 171.88540 | 1.00002 000083 | 40
30 | .DO8T27 | 114.59301 | 008727 | 114.58865 | 1.00004 099962 | 30
40 | .011635 | 85.945000 | 011636 938701 | 1.00007 000032 | 20
50 | 014544 | 68.757360 | .014545 | 68.750087 | 1.00011 900804 | 10
1 | 0 |.017452 | 57.208688 | 017455 | 57.280062 | 1.00015 H00848 | 0 |89
10 | .020361 | 40.114062 46.103881 |  1.00021 500703 | 50
20 | .023200 | 42.975713 | 023275 | 42.964077 | 1.00027 000729 | 40
30 | 026177 | 38.201550 | 026186 | 38.188450 | 1.00034 000857 | 30
40 | . 34.382316 | 020007 | 34367771 | 1.00042 | 900577 | 20
50 | 031902 | 31257677 | .082000 | 31241577 | 1.00051 9088 | 10
2 | 0 |.034890 | 28.653708 | 034021 | 28, 1.00061 | .999301 | 0 |88
10 | 037506 | 26.450510 | 037834 | 26.431600 | 1.00072 BO0285 | 50
20 | 040713 | 24.502123 | 040747 | 24.541758 | 1.00083 090171 | 40
30 | 043610 | 22.025586 | 043661 | 22903766 | 1.00095 L0048 | 30
40 | 046525 | 21.403676 | 46576 | 21.470401 [ 1.00108 008017 | 20
50 | 049431 049401 ,206563 | 1.00122 B08778 | 10
8 | 0 [.052330 | 10.107323 | .052408 | 10.081137 | 1.00137 008830 | 0 |87
10 | 065241 | 18.102610 | 056325 | 18.074077 | 1.00153 B08473 | 50
20 | 058145 | 17.198434 | 058243 | 17.168337 | 1.00160 08308 | 40
30 | 061040 061163 | 16.340855 | 1.00187 008135 | 30
40 | 063052 | 15.636703 15.604784 |  1.00205 07053 | 20
50 14.957882 | 067004 | 14.924417 | 1.00224 097763 | 10
4 | 0].060756 | 14 7 7 | 14.300066 | 1.00244 007564 | 0 |86
10 | 072658 | 13.763115 | .072851 | 13.726738 | 1.00265 07357 | 50
20 | 075550 | 13.234717 | 075776 | 13.106888 | 1.00287 H07141 | 40
30 | .O78450 | 12.745485 | 078702 | 12.706205 | 1.00309 006017 | 30
40 | 081350 | 12.201252 | 081629 | 12.250505 | 1.00333 090685 | 20
50 868370 11826167 | 1.00357 006444 | 10
6 | 0 |.087156 | 11473713 | 087480 | 11.430052 | 1.00382 006105 | 0 |85
10 | 090053 | 11.104549 | 090421 | 11050431 | 1.00408 005937 | 50
20 | 002050 | 10.758488 | 003354 | 10.711913 | 1.00435 H95671 | 40
30 | 005846 | 10.433431 | .006280 | 10.385307 | 1.00483 985396 | 30
40 | .008741 | 10.127522 | .000226 | 10.078031 | 1.00491 H05113 | 20
50 | 101635 | 9.8301227 | .102164 | 0.78B81732 | 1.00521 J 10
6 104528 | 0.5667722 | .105104 | 0.5143645 | 1.00551 | .004522 | 0 |84
10 | 107421 | 9.3001600 | 108046 | 9.2553035 | 1.00582 004214 | 50
20 | 110313 | 9.0651512 | .110000 | 9.0008261 | 1.00614 993807 | 40 | 83
© | 7 | Cosins, | Sscant. | Cotangent. | Tangent. | Cosecant. Sine. Ll (U

For functions from 83°-40 to 90° read from bottom of table upward.




CAMBRIA STEEL., 467

NATURAL SINES, COSECANTS,
TANGENTS, ETC.

© | 7| Bins, | Ocsecant | Tamgent. | Colangent. | Secant. Cosine, B
6 | 30 | .113203 | 8.8336715 | .113036 | 8.7768874 | 1.00647 993572 | 30
40 | .116003 | 8.6137001 | .116883 | 8.5555468 | 1.00681 993238 | 20
50 | 118082 | 8.4045586 | .110833 | 8.3440558 | 1.00715 002806 | 10
7| 0| .121869 | 8.2055000 | .122785 | 8.1443464 | 1.00751 092546 | 0 |83
10 | .124756 | 8.0156450 | .125738 | 7.0530224 | 1.00787 .99218? 50
20 | 127642 | 7.8344335 | 128604 | 7.7703506 | 1.00825 001820 | 40
30 | .130520 | 7.6612076 | .131653 | 7.5967541 | 1.00863 091445 | 30
40 | .133410 | 7.4957100 | .134613 | 7.4287064 | 1.00002 001061 | 20
50 | 136202 | 7.3371000 | .137576 | 7.2687255 | 1.00942 800669 | 10
8 | 0 |.139173 | 7.1852065 | .140641 | 7.1153607 | 1.00083 090268 | 0 |82
10 | .142053 ? 0306220 | .143508 | 6.0682335 | 1.01024 HBO850 | 50
20 | 144032 | 6.8007042 | 146478 | 6.8200437 | 1.01067 D80442 | 40
30 | .147809 n.mum J40451 | 6.6011562 | 1.01111 980016 | 30
40 | .150686 | 6.6363203 | .152426 | 6.5605538 | 1.01155 JHB8582 | 20
50 | .153561 | 6.5120812 | .1556404 | 6.4345428 | 1.01200 086139 | 10
9 | 0 |.150434 | 6.3024532 | .158884 | 6.3137515 | 1.01247 0|81
10 | .15 6.2771033 | .161368 | 6.1970279 | 1.0124 987229 | 50
20 | .162178 | 6.1660674 | .164354 | 6.0844381 | 1.01342 86762 | 40
30 | 165048 | 6.0588583 | 167343 | 5.0757644 | 1.01301 086286 | 30
40 | 167916 | 5.0553625 | .170334 | 5.8708042 | 1.01440 085801 | 20
50 | .170783 | 5.8553021 | .173320 | 5.7603688 | 1.01401 985300 | 10
10| 0 |.173648 | 5.7587705 | .176327 | 5.6712818 | 1.01543 84808 | 0 |80
10 | 176512 | 5.6653331 | .170328 | 5.5763786 | 1.01595 JHBA208 | 50
20 | 170375 | 55749258 | .182332 | 5.4845052 | 1.01049 083781 | 40
30 | 182236 | 5.4874043 | .185330 | 5.3955172 | 1.01703 083255 | 30
40 | 185005 | 5.4026333 9 | 5.300. 1.01758 20
50 | 187953 | 5.3204860 | .191363 | 5.2256647 | 1.01815 982178 | 10
11| 0| .190809 | 5.2408431 | .104380 | 5.1445540 | 1.01872 081627 | 0 |79
10 | 103664 | 5.1635024 | .107401 | 5.0658352 | 1.01930 981068 | 50
20 | .196517 | 5.0886284 | 200425 | 4.9804027 | 1.01080 40
30 | .100368 | 5.0158517 | .208452 | 4.09151570 | 1.02049 30
40 | 202218 | 4.0451687 | 206483 | 4.8430045 | 1.02110 070341 | 20
50 4.8764007 | .200518 | 4.7728568 | 1.02171 78748 | 10
12| 0 |.207012 | 4.8007343 | .212557 | 4.7046301 | 1.02234 78148 | 0 |78
10 | 210756 | 4.7448206 | .215509 | 4.6382457 | 1.02208 077539 | 50
20 | .213500 | 4.6816748 | .218645 | 4.5736287 | 1.02362 976021 | 40
30 | 216440 | 44 221695 | 4.5107085 | 1.02428 076296 | 30
40 | 210279 | 4. 224748 | 44404181 | 1.02404 076662 | 20
50 | 222116 | 4.5021565 4.3 1.02562 075020 | 10 |77
@ | # | Qosine, | Secamt. | Octangent. | Tangent. | Cosecant. Sine. Y [

For functions from 77°-10' to 83°-30’ read from bottom of table upward.




488

CAMBRIA STEEL.

NATURAL SINES, COSECANTS,
TANGENTS, ETC.

13

14

156

16

17

i8

19

# | Sine, | Cosecanmt. | Tangent. | Cotangent. | Secant. Cosine, L R
0 | .224051 | 44454115 | .230868 | 4.3314750 | 1.02630 | 974370 | 0 |77
10 | 227784 | 4.3001158 | 233034 | 4.2747066 | 1.02700 A73712 | 50
"20 | 230616 | 4.3362150 | 237004 | 4.2103318 | 1.02770 | .973045 | 40
30 | 233445 | 4.2836576 | 240070 | 4.1652008 | 1.02842 | 972370 | 30
40 | 236273 | 4.2823043 | 248158 | 4.1125614 | 1.02014 | 971687 | 20
50 | .230008 | 4.1823785 | .246241 | 4.0610700 | 1.02087 | 970095 | 10
0 | .241022 | 413356556 | .249328 | 4.0107800 | 1.08061 470206 | 0 |76
10 | 244743 | 4.0850130 | .252420 | 3.0616518 | 1.03137 960688 | 50
20 | 247563 | 4.0303804 | .256517 | 3.0130420 | 1.03213 068872 | 40
30 | .2 3.0030202 | 258618 | 3.8667131 | 1.08290 JH68148 | 30
40 | 253105 | 3.9405224 | 261723 | 3.8208281 | 1.,03368 H67415 | 20
50 | 256008 | 3.9061250 3.7750510 | 1.03447 6667 10
0 | 258810 | 3.8637083 | 267040 | 3.7320608 | 1.08528 065026 | 0 |75
10 | 261628 | 3.8222251 | 271060 | 3.6800027 | 1.03600 | .065169 | 50
20 | 264434 | 3.7816506 | 274195 3 LAT0467 | 1.03601 ! 40
30 | 267238 | 3.7410775 | .277325 | 3.6058835 | 1.08774 063630 | 30
40 | 270040 | 3.7031506 | .280460 | 3.5655740 | 1.03858 | .062849 | 20
50 | .272840 3.0861513 283600 | 3.5260938 | 1.03044 062059 | 10
0 | 275637 | 3.0270553 | 286745 | 34874144 | 1. 061262 0|74
10 | 278432 | 3.5015363 | .280806 | 3.4405120 | 1.04117 060456 | 50
20 | 281225 | 3.5558710 | .203052 | 3.4123626 | 1.04206 | .050642 | 40
30 | .284015 | 3.5 206214 | 3.3750434 | 1.04205 958820 | 30
40 | 286803 | 34867110 | .200380 | 3.3402326 | 1.04385 | .957000 | 20
50 | .280580 | 3.4531735 | .302553 | 3.3052001 | 1.04477 057151 | 10
0 | 202372 | 3.4203036 | .305731 | 3.2708626 1.04560 | .956305 0|73
10 | 205152 | 3.3880820 | .308014 | 3.2371438 | 1.04663 055450 | 50
20 | 207930 | 3.3564000 | 312104 | 3.2040638 | 1.04757 40
30 | 300706 | 3.3255005 | 315299 | 3.1715948 | 1.04853 053717 | 30
40 | 303479 | 3.2051234 | 318500 | 3.1307194 | 1.04950 | . 20
50 | 306249 | 3.2653148 | 321707 | 3.1084210 | 1.05047 051951 | 10
0 | 300017 | 3.2360680 | .324020 | 3.0776835 | 1.05146 | .951057 | 0 (72
10 | 311782 | 8.2073673 | 328130 | 3.0474015 | 1.05246 | .050154 | 50
20 | 314545 | 3.1791078 | 331364 3.01?830] 1.06347 049243 | 40
30 | 317305 | 8.1515453 2.0886850 | 1.05440 048324 | 30
40 | 320062 | 3.1243950 | 337833 | 2.0600422 | 1.05552 047307 | 20
50 | 322816 | 3.0077363 | 341077 | 2.0318885 | 1.05657 | 946462 | 10
0.3 3.0715535 | 344328 | 2.0042100 | 1.05762 | 045519 | 0 |71
10 | 328317 | 3.0458352 | 347585 | 2.8769070 | 1.05869 A44568 | 50
331063 | 3.0205603 | 350848 | 2.8502340 | 1.05976 | .043609 | 40 |70
* | Cosine. | Secant. | Cotangent. | Tangent. | Cosscant. Sine, L A

For functions from 70°40' to 77°40" read from bottom of table upward.




CAMBRIA STEEL. 469
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
© | ¢ | Bina | Cosecant | Tangent | Colangemt. | Secant. Cosine, o S
19| 30 | .333807 | 20057443 | 354119 | 2.8230120 | 1.00085 | .942641 | 30
40 | 336547 | 20713400 | 357300 | 2.7980108 | 106195 | 041606 | 20
50 | 339285 | 2473724 | 360650 | 27725448 | 1.06306 | 40684 | 10
20| 0 |.342020 | 2.9238044 | 363070 | 27474774 | 106418 | 030693 | 0 |70
10 | 344752 | 2.0006346 | 367268 | 2,7228076 | 1.06531 | .938604 | 50
20 | 347481 | 2.8778532 | 370573 | 2.6085254 | 1.06645 | 037887 | 40
30 | 350207 | 2.8554510 | 373885 2 6746215 | 106761 | .936672 | 30
40 | 352081 | 28334185 | 377204 | 2.6510867 | 106878 | 035650 | 20
50 | 355651 | 28117471 | 380630 | 2.6279121 | 106995 | 034619 | 10
21| 0 |.358368 | 2.7004281 | 383804 | 2.6050801 | 1.07115 | .933580 | 0 |69
10 | 361082 | 2.7604532 | 387205 | 2.5826004 | 1.07235 | .032534 | 50
20 | 363703 | 2.7488144 | 300554 | 2.5604640 | 1.07356 | 031480 | 40
30 | 366501 | 2.7285038 | 303911 | 2.53864 107470 | 030418 | 30
40 | 360206 | 2.7085139 | 307275 | 25171507 | 1.07602 | 020348 | 20
50 | 371008 | 2.6888374 | 400647 107727 | 928270 | 10
22| 0 |.374607 | 2.6604672 | 404026 | 2.4750860 | 1.07853 | 027184 | 0 |68
10 | 377302 | 2.6503962 | 407414 | 24545061 | 1.07981 | 026000 | 50
20 | 370004 | 26316180 | 410810 | 24342172 | 108100 | 024980 | 40
30 | ,382083 | 2.6131250 | 414214 | 2.4142136 | 1.08230 | .023880 | 30
40 | 385360 | 2.5M0137 | 417626 | 23044880 | 1.08370 | .022762 | 20
50 | 388052 | 25760753 | 421046 | 23750372 | 1.08503 | .021638 | 10
28| 0| .300731 | 25503047 | 424475 | 2.3558524 | 1.08636 | .020505 | 0 |87
10 | 393407 | 2.5418061 | 427012 | 2.3360287 | 108771 | 019364 | 5O
20 | 396080 | 2.5247440 | 431358 | 2.3182606 | 1.08007 018216 | 40
30 | 308740 | 25078428 | 434812 | 2.2008425 | 1.00044 017060 | 30
40 | 401415 | 24011874 | 438276 | 2.2816003 | 1.00183 015806 | 20
50 | 404078 | 24747726 | 441748 | 2.2637357 | 1.00328 | .914725 | 10
24| 0 | 406737 | 24585033 | 445220 | 2.2460368 | 1.00464 | 013545 | 0 |66
10 | 400302 | 2.4420448 | 448710 | 2.2285676 | 1.00606 | .012358 | 50
20 | A12045 | 24260222 | 452218 | 2.2113234 | 1.00750 | 011164 | 40
30 | 414603 | 24114210 | 455726 | 2.1942007 | 1.09895 | .009961 | 30
40 | 417338 | 23061367 | 450244 | 2.1774020 | L10041 | .BOST51 | 20
50 | 419980 | 2.3810650 | 462771 1608058 | 1.10189 | 607533 | 10
25| 0| 422618 | 23662016 | 466308 | 2.1445060 | 1.10338 | 906308 | 0 |Bb6
10 | 425253 | 2.3515424 | 460854 | 2.1283213 | 1.10488 | 006075 | 50
20 | 427884 | 23370833 | AT3410 | 2.1123348 | 1.10640 | 003834 | 40
30 | 430511 | 2. ATBOT6 | 20005436 | 110703 | 002585 | 30
40 | 433135 | 23087501 | 480551 | 2.0809438 | 1.10047 001329 | 20
50 | 4357556 | 2.2048685 | 484137 | 2.0655318 | 1.11108 10 |64
@ | 7 | Cosine, | Secant. | Cotangent. | Tangent | Cosecant. Sine. A

For functions from 64°-10¢ to 70°-30" read from bottom of table upward.




470 CAMBRIA STEEL.

NATURAL SINES, COSECANTS,
TANGENTS, ETC.

o | Sine. Cosecant, | Tangent. | Cotangent. | Secant. Cosine. !

26| 0| .438371 | 2.2811720 | .487733 | 2.0503038 | 1.11260 | .898794 0
10 | 440084 | 2.2676571 | .491339 | 2.0352565 | 1.11419 | .897515 | 50
20 | .443593 | 2.2543204 | .494955 | 2.0203862 | 1.11579 | .896229 | 40
30 | 446198 | 2.2411585 | .498582 | 2.0056897 | 1.11740 | .894934 | 30
40 | .448799 | 2.2281681 | .502219 | 1.9911637 | 1.11903 893633 | 20
50 | 451397 | 2.2153460 | .505867 | 1.9768050 | 1.12067 | .892323 | 10

27| 0] .453990 | 2.2026893 | .509525 | 1.9626105 | 1.12233 891007 | 0
10 | 456580 | 2.1901947 | .513195 | 1.9485772 | 1.12400 | .889682 | 50
2.1778595 | .516876 | 1.9347020 | 1.12568 | .888350 | 40
461749 | 2.1656806 | .520567 | 1.9209821 | 1.12738 | .887011 | 30
464327 | 2.1536553 | .524270 | 1.9074147 | 1.12010 | .885664 | 20
50 | 466901 | 2.1417808 | .527984 | 1.8039971 | 1.13083 | .884309 | 10

88
&
o
1=
=
3

28| 0 |.460472 | 2.1300545 | .531709 | 1.8807265 | 1.13257 | .882048 | 0
10 | .472038 | 2.1184737 | .535447 | 1.8676003 | 1.13433 | .881578 | 50
20 | 474600 | 2.1070359 | .539195 | 1.8546159 = 1.13610 | .880201 | 40
30 | 477159 | 2.0957385 | .542956 | 1.8417708 | 1.13789 | .878817 | 30
40 | 479713 | 2.0845792 | .546728 | 1.8200628 | 1.13970 | .877425 | 20
50 | .482263 | 2.0735556 | .550515 | 1.8164892 | 1.14152 | .876026 | 10

29 484810 | 2.0626653 | .554309 | 1.8040478 | 1.14335 | .874620 0
487352 | 2.05619061 | .558118 | 1.7917362 | 1.14521 873206 | 50
489800 | 2.0412757 | .561939 | 1.7795524 | 1.14707 | .871784 | 40
d 2.0307720 | .565773 | 1.7674940 | 1.14896 | .870356 | 30
.494953 | 2.0203929 | .569619 | 1.7555590 | 1.15085 868920 | 20
407479 | 2.0101362 | .573478 | 1.7437453 | 1.15277 867476 | 10

828850
-

30| 0 |.500000 [ 2.0000000 | .577350 | 1.7320508 | 1.15470 | .866025 | 0
10 | .502517 | 1.9899822 | .581235 | 1.7204736 | 1.15665 | .864567 | 50
20 | .505030 | 1.9800810 | .585134 | 1.7090116 | 1.15861 .863102 | 40
30 | .507538 | 1.9702044 | .589045 | 1.6976631 | 1.16059 | .861629 | 30
40 | .510043 | 1.9606206 | .592970 | 1.6864261 | 1.16259 | .860149 | 20
50 | .512543 | 1.9510577 | .596908 | 1.6752988 | 1.16460 | .858662 | 10
81| 0| .515038 [ 1.9416040 | .600861 | 1.6642795 | 1.16663 | .857167 | 0
10 | .517529 | 1.9322578 | .604827 | 1.6533663 | 1.16868 | .855665 | 50
20 | .520016 | 1.9230173 | .608807 | 1.6425576 | 1.17075 | .854156 | 40
30 | .522499 | 1.9138809 | .612801 | 1.6318517 | 1.17283 | .852640 | 30
40 | .524977 | 1.9048469 | .616809 | 1.6212469 | 1.17493 | .851117 | 20
50 | 527450 | 1.8959138 | .620832 | 1.6107417 | 1.17704 | .849586 | 10

82| 0 |.529919 | 1.8870799 | .624860 | 1.6003345 | 1.17918 | .848048 0
10 | .532384 | 1.8783438 | .628021 | 1.5900238 | 1.18133 | .846503 | 50
20 | .534844 | 1.8697040 | .632088 | 1.5798079 | 1.18350 | .844951 | 40

© | 7 | Cosine. | Secant. | Cotangent. | Tangent. | Cosecant. Sine, ’

63

62

61

60

59

58
67

For functions from 57°-40’ to 64°-0’ read from bottom of table upward.




CAMBRIA STEEL. 471

NATURAL SINES, COSECANTS,
: TANGENTS, ETC.

o 7 | Bine. | Cosecant | Tangent. | Cotangent | Secant. Cosine. | 7 | @
82 | 30 | .537300 | 1.8611590 | .637070 | 1.5600856 | 1.18500 | .843301 | 30
40 | 530751 | 1.8527073 | .G41167 | 1.5506552 | 118700 | .541825 | 20
50 | 542197 | 1.8443476 | .645280 | 15407155 | 1.10012 | .840251 | 10
83| 0 | .544639 | 18360785 | 640408 | 1.5308650 | 1.10236 | 838671 067
10 | 547076 | 1.8278085 | .653551 | 1.5301025 | 1.10463 | .837083 | 50 .
18108065 | .657710 | 1.5204261 | 110601 | .B35488 | 40
551937 | 1.8118010 | 661886 | 1.5108352 | 1.10020 | .833886 | 30
40 | 554360 | 1.8038800 | 666077 | 1.5013282 | 1.20152 | .832277 | 20
550779 | 1.7060440 | 670285 | 1.4010030 | 1.20386 | .830661 | 10
84| 0 |.550193 | 1.,7882016 | .674509 | 1.4825610 | 1.20622 | .829038 | 0 |56
10 | 561602 | 1.7806201 | 678749 | 1.4732083 | 1.20850 | .827407 | 50
20 | 564007 | 1.7730260 | .683007 | 14641147 | 121000 | 825770 | 40
30 | 566406 | 17655173 | 687281 | 1.4550000 | 1.21341 | 824126 | 30
40 | 568801 | 1.7580837 | .601573 | 1.4450801 | 1.21584 | .B22475 | 20
50 [ 571191 | 1.7507273 | .695881 | 1.4370268 | 1.21830 | .820817 | 10
85| 0 |.573576 | 1.7434468 | .700208 | 1.4281480 | 1.22077 | 819152 | 0 |66
10 | 575957 | 1.7362413 | .T04562 | 1.4193427 | 1.22327 | 817480 | 50
20 | 478332 | 1.7201006 | .708013 | 1.4106008 | 1.22570 | 815801 | 40
30 | 580703 | 1.7220508 | .713203 | 1.4010483 | 1.22833 | .B14116 | 30
40 | 583069 | 1.7150630 | .717601 | 1.3033571 | 1.23080 | .B12423 | 20
50 | 585420 | 1.7081478 | 722108 | 1.3848355 | 1.23347 | 810723 | 10
86| 0 |.587785 | 1.7013016 | .720543 | 1.3763810 | 1.23607 | .800017 | 0 |54
10 | 500136 | 1.6045244 | 730006 | 1.36790950 | 1.23860 | .807304 | 50
20 | 502482 | 1.0878151 | .735460 | 1.3506764 | 1.24134 | .B05GS4 | 40
30 | 504823 | 16811730 | .T30061 | 1.3514224 | 124400 | .803857 | 30
40 | 507159 | 1.6745070 | 744472 | 1.3432331 | 124660 | 802123 | 20
50 | 500480 | 1.6680864 | .T40003 | 1.3351075 | 1.24040 | .800383 | 10
87| 0 |.601815 | 1.6616401 | .753554 | 1.8270448 | 1.25214 | .708636 | 0 |63
10 | 604136 | 1.6562575 | .758125 | 1.3100441 | 1.25480 | .T06882 | 50
20 | 606451 | 1.6480376 | .7A2716 | 1.3111046 | 1.25767 | .795121 | 40
30 | 608701 | 1.6426706 | .7A7327 | 1.3032254 | 1.26047 | .703353 | 30
40 | 611067 | 1.6364828 | .771950 | 1.2054057 | 1.26330 | .701579 | 20
50 | .G13367 | 1.6308462 | .770612 | 1.2876447 | 126615 | .780708 | 10
88| 0 |.615661 | 1.6242602 | .781286 | 1.2700416 | 1.26002 | .788011 | O B2
10 | 617951 | 1.6182510 | .785081 | 1.2722057 | 1.27101 | .786217 | 50
20 | 620235 | 1.6122008 | .700608 | 1.2647062 | 1.27483 | 784416 | 40
30 | 622515 | 1.6063879 | .705436 | 1.2571723 | 127778 | .782608 | 30
40 | .624780 | 1.6005416 | 800196 | 1.2406933 | 1.28075 | .7807%4 | 20
50 | 627057 | 1.5047511 | .SOM0TO | 1.2422685 | 128374 | 778073 | 10 |51
© | 7 | Qosine, | Secant. | Cotangent. 'I'ungent Oosecant. Bine. | 12

For functions from 51°-10’ to 57°-30" read from bottom of table upward.




472 CAMBRIA STEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETC.

o | ¢ | Sine, | Cosecant | Tangent, | Cotangent. | Secant, | Cosina, | | ©
86| 0| .620320 | 1.5800157 | .80OTS4 | 1.2348072 | 128676 | 777146 | 0 |61
10 | 631578 | 1.5833318 | 814612 | 1.2275786 | 1.28080 | .775312 | 50
20 | 633831 | 15777077 | .S10463 | 1.2203121 | 1.20287 | .773472 | 40
30 | 836078 | 1.5721337 | .B24336 | 1.2130070 | 120587 | .771625 | 30
40 | 638320 | 1.5666121 | 820234 | 1.2050327 | 1.20000 | .760771 | 20
50 | 640557 | 1.5611424 | 834155 | 1.1088184 | 1.30223 | .767911 | 10
40| 0| 642788 | 1.5557238 | 830100 | 1.1017536 | 1.30541 | .766044 | 0 |BO
10 | .645013 | 1.5503568 | 844060 | 11847376 | 1.30861 | .764171 | 50
20 | 647233 | 15450378 | 840062 | 11777698 | 1.31183 | .7 40
30 | 640448 | 1.5307690 1 | 1.1708496 1509 | .7 30
40 | 651657 | 1.5345401 | 850124 | 11630763 | 1.31837 | .758514 | 20
50 | 633861 | 1.5203773 | .BG4103 | 11571495 | 132168 | .756615 | 10
41| 0 |.656059 | 1.5242531 | 860287 | 1.1503684 | 1.32501 | 754710 | 0 (49
10 | 658252 | 1.5191750 | 874407 | 11436326 | 1.32838 | .752798 | 50
20 | 660439 | 1.5141452 11369414 | 1.33177 | .750880 | 40
30 | 662620 | 1.5001605 | 884725 | 1.1302044 | 1.33510 | .T48056 | 30
40 | 064706 | 1.5042211 L1236000 | 1.33864 | .747025 | 20
50 | 666066 | 1.4903267 | .805151 | L117T1305 | 1.34212 | 745088 | 10
42| 0 |.600131 | 14944765 | 900404 | 11106125 | 134563 | .743145 | 0 |48
10 | 671280 | 1.4806703 | 005685 | 11041365 | 134017 | 741105 | 50
20 | 673443 | 1.4840073 | 910994 | 1.09 135274 | .730239 | 40
30 | 675500 | 1.4801872 | 016331 | 1.0013085 | 1.35634 | 737277 | 30
40 | 677732 | 1.4756005 | 921697 | 1.0B40554 | 135007 | 735300 | 20
50 | 070868 | 1.4708736 1.0786423 | 1.36363 | .733335 | 10
43| o | .081908 | 1.4 032515 | 1.0723687 | 136733 | 731354 | 0 |47
10 | (684123 | 14617257 | 837068 | 1.0661341 | 137105 | .720367 | 50
20 | 686242 | 1.4572127 | 943451 | 1.0500381 | 137481 | 727374 | 40
30 | 688355 | 1.4527307 | 048065 | 1.0537801 | 1.37860 | .725374 | 30
40 | 600462 054508 | 1.0476508 | 138242 | 723360 | 20
50 | .602563 | 1.4430120 | 060083 | 1.0415767 | 1.38628 | .721357 | 10
44| 0 L. 065680 | 1.0355303 | 130016 | .719340 | 0 (46
10 | 690748 | 1.4352303 | 071326 | 1.0205203 | 1.30400 | 717316 | 50
20 | 098832 | 1. 076006 | 1.0235461 | 139804 | .T15286 | 40
30 | .T00000 | 14267182 | 082607 | 1.0176074 | 140203 | .713251 | 30
40 | 702081 | 14225134 | .088432 | 10117088 | 140606 | .711200 | 20
50 | 705047 | 14183454 | 004100 |1 141012 | 709161 | 10
45| 0| .707107 | 1.4142136 | 1.000000 | 1.0000000 | 141421 | 707107 | O {45
© | 7 | Cogino. | Seeant. | Cotangent | Tangent | Cosecant. Sine, &=

For functions from 45°-0' to 51°-0' read from bottom of table upward.




CAMBRIA STEEL, 473
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Ho. Squares. Cubes. Square Roots. (Cube Roots. Reciprocals.
1 1 1 1,0000000 1.0000000 1000000000
2 4 8 1.4142136 12509210 500000000
3 9 27 1.7320508 1.4422406 333333333
4 16 [ 2,0000000 1.5874011 250000000
5 25 125 2,2360680 1.7000750
[ a6 216 2444807 18171206 166666067
7 49 3 2.6457513 19120312 142857143
8 4 512 2.8284271 2.0000000 125000000
9 81 720 3.0000000 2.0800837 Jd11111111
10 100 1000 3.1 21544347 100000000
11 121 1331 3.3166248 2.2230801 000909091
12 144 1728 340641016 2.2804286 33333333
13 169 2197 3.60555 2.3513347 076023077
14 106 2744 2.7416574 24101422 071428571
15 295 3375 3.8720838 24662121 060666667
16 256 4 25108421 L0B2500000
17 280 4013 4.1231056 25712816 158823529
18 324 5832 4.2428407 26207414 0555555506
10 361 4.3588080 2.6684016 (052631579
20 400 8000 44721360 27144177 050000000
21 441 9261 45895757 2.7589243 D4TB19048
22 484 10648 4.6004158 2 D45454545
23 520 12167 47958315 2.8438670 043478261
24 576 13824 48080795 2.8844001 041666667
25 625 15625 5.0000000 2.9240177 040000000
26 676 17576 50000105 2.9624960 (38461538
27 720 19683 51061524 3. 037037037
28 784 21052 5.2015026 3.0365880 035714256
20 841 24339 53851048 3.0723168
30 900 27000 54772256 3.1072325
31 061 20701 55677044 3.1413806 032258065
32 1024 32768 5.6568542 3.1748021 031250000
33 1089 35087 5.7445026 3.2075343 03030
34 1156 30304 5.8300519 3.2306118 029411765
35 1225 42875 59160798 3.2710663 028571420
36 1206 46656 . 3.3010272 027777778
a7 1369 50653 6.0827625 3.3322218 027027027
38 1444 54872 6.1644140 3.3610754 026315789
30 1521 58310 6.2440080 3.3912114 025641026
40 1600 64000 6.3245553 3.4100519 025000000
41 1651 68021 6.4031242 3.4482172 024300244
42 1764 74088 6.4807407 3.4760266 023800524
43 1849 70507 6.5574385 3.5033081 023255814
44 1936 85184 6.6332496 3.5303483 022727273
45 2025 01125 6.7082039 3.5508033 2
46 2116 07336 6.7823300 3.5830470 S021730130
47 2209 103823 6.8556546 3.6088261 02127
18 2304 110502 00282032 3.6342411 4
40 2401 117649 7 3.6508057 20408163
50 2500 125000 70710678 3.6840314
51 2601 132651 7.1414284 3.70842 019607843
52 2704 140608 7.2111026 3.7325111 018230769
53 2800 488" 7.2801000 3.7 18867025
54 2016 157464 7.3484602 3.7797631 JDIR518519
55 3025 166375 74161085 3.8029525 018181818
56 3136 175616 7.4833148 3.8258624 017857143
57 3249 185103 7.5408344 3.8485011 017543860
58 3364 105112 7.6157731 3.8T08766 017241379
59 3481 7.6811457 3.8029065 016949153




474 CAMBRIA STEEL.
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Yo | Squwres | Cubes Square Roots. | CubsRoots, | Reciprosls
0 3600 216000 7.7450667 3.09148676 L16666667
fil an 226081 7.8102407 39364972 016393443
a2 3844 238328 7.8740070 3.0578015 016120082
63 3060 250047 7.0372539 39700571 015873016
[} 4000 262144 B.0000000 4.0000000 015625000
65 4225 274625 8.0622577 4. 015384615
06 4350 287406 B.1240484 4.0412401 015151515
07 44580 763 1853528 4.0615480 014925373
[ 4624 314432 8.2462113 4.0816551 014705882
6 4701 41015661 | 014492754
70 4000 343000 4.1212853 014285714
71 5041 357011 8.4201498 4.1408178 14084507
i 5184 373248 84852814 4.1001670 13888880
73 5329 350017 85440037 1703390 013608630
T4 5476 405224 8.6023253 4.1083364 013513514
75 5625 421875 B.6602540 42171633 013333333
78 5778 438078 8.T177979 4 13157895
18 5029 456533 8.7740644 4.2543210 012087013
VL] B084 474552 88317609 4. 012820513
il 6241 493039 S.8551044 012658228
80 6400 512000 8.0442719 43088695 012500000
&1 6561 531441 0.0000000 4.3267487 012345670
82 6724 551368 9.0553851 4.3444815 012195122
8 G850 ST1T87 0.1104336 4.3620707 012048193
84 7056 592704 0.1651514 4.3?0“91 011904762
86 7235 614125 2195 011764706
86 7306 63 0.2736185 -l 4110049 011627907
87 7500 9.3273701 44310476 011494253
88 T4 681472 0.3808315 44470602 011363636
] 7021 704969 9.4330811 44647451 011235955
90 8100 9.4808330 44814047 Q11111111
a1 8281 753571 9.53083020 44070414 010980011
92 S404 778688 05010630 4 5143574 010860565
a3 8640 804357 0.6430508 4.5306540 010752688
™ 8536 830554 0.6053507 4.5468350 010638208
95 2025 | 857375 07467043 4 010526310
96 0216 736 0.7979500 45788570 010416667

N 400 012673 08488578 4.5047009 010300278
a8 0604 041192 0.8004040 4.6104363 10204082
o0 9801 970299 0.0408744 2010101010
100 10000 1000000 10.0000000 4.0415888 010000000
101 10201 1030301 10.0498756 4.6570005 009900990
102 10404 1061208 10.0095049 46723287 000803922
103 10609 1092727 10,1488916 4.6875482 009708738
104 10816 11 10,1980300 4.7020604 000615385
105 11025 1157625 10,2469508 4.7170040 009523810
106 11238 11601016 10.2950301 4.7320235 000433962
107 11449 122504. 10.3440804 4.7474504 000345794
108 11664 1250712 10.3023(48 4.762208 "
100 11881 1 104403065 | 4.7768562 | 000174312
110 12100 1331000 10.4850885 4.7014100 009000909
1 12821 1367631 10.5356538 4.5058955 009000009
112 J2544 1404928 105830052 48202845 08928571
113 12769 1442807 10.6301458 4.5345881 08849558
114 12000 1481544 106770753 4. 8488076 JO08TT1930
115 13225 1520875 10. 4 8620442
116 13456 560806 10.7703206 4.8760000
n7 13689 1601613 10.8166538 4.8000732 008547000
118 13024 1 4.9048681 08474576
119 14161 1685150 10.9087121 40180847 008403361




CAMEBRIA STEEL.

4756

SQUARES, CUBES

SQUARE ROOTS,

CUBE ROOTS AND RECIPROCALS.

| Squares. |  Oubes. | SquareRoofs. | CubeRoots. | Reciprocals

14400 1728000 10.9544512 49324242 | 008333333

14641 1771561 11.0000000 4.0460874 008264403

14884 1815848 110453610 40506757 008196721

15120 1860867 11.0905365 49731808 “D08130081

15376 1006624 11.1355287 4.0866310 008064516

15625 1953125 11.1803309 5.0000000 .

15876 2000376 11.2240722 50132070 | .00

16120 2048383 11 77 50205257 | 007874016

16384 2007152 113137085 50396842 007812500

16641 2146680 11.3578167 50527743 | .007751038

16900 2197000 11.4017543 5.0657070 | 007602308

17161 2248001 11.4455231 5.0787531

17424 11.4891253 5.0016434 007575758

17689 2352637 11.5325626 5.1044687 007518707

17056 2406104 11.5758360 5.1172290 46268

18225 2460375 11.6189500 5.1200278 007407407

18496 11.6610038 5.1425632 007352041

18769 9571353 11.7046000 5.1551367 007299270
| 19044 2628072 11.7473401 5.1676493 007246377

19321 2685619 11,7808261 5.1801015 | 007104245

10600 2744000 11.8321506 5.1924941 007142857

10881 2803221 11.8743421 52048279 | 007002199

20164 2863288 11.0163753 5.2171034 007042254

9 2024207 119582607 5.2203215 006093007
2085084 12. 5.2414828 006044444

21025 12.0415946 5.2535879 006896552

21316 3112138 12.0830460 5.2856374 006849315

21600 3176523 12.1243557 5.2776321 006802721

21904 24 12.1655251 5.2805725 006756757

22201 3307949 12.2065556 53014592 | .006711400

22500 4375000 12.2474487 53182028 | 006666667

22801 3442051 12.2882057 5.3250740 006622517

23104 3511808 12.3288280 5.3368033 008578947

3581577 12.3603160 53484812 006535048

23716 36522604 12.4096736 5.3601084 0064

24025 3723875 12.4408006 54716854 | 006451613

24336 3706416 12.4809960 5.3832126 006410256
| 24649 3860803 12,5200641 5.3046007 006360427

24964 3044312 12.5608051 54061202 006320114

25281 4019670 126095202 54175015 | 280308

4006000 12.6491106 54288352 | 006250000

25021 4173281 126885775 5.4401218 006211180

26244 4251528 12.7279221 54513018 006172840

26560 4330747 12.7671453 54625556 006134969

26806 4410044 12.8062485 5.4737037 006097561

27225 4402125 12.8452326 | 5.4848066 i

27550 4574208 12.8840987 5.4058647 ;

27880 4657463 12.0228480 55068784 | 005088024
| 21224 4741632 12.9614814 5.5178484 1005952381
| 28561 13 5.5287748 005917160
| 28000 4913000 13.0384048 5.5306583 005882853

20241 5000211 13.0766968 55504001 | .005847953

29584 13.1148770 | 55612078 005813953

20020 BITITIT 13.1520464 5.5720546 005780347

30276 5268024 131900060 5.5827702 005747126

30625 5350375 | 13.2287566 5.5034447 00571

30076 5451776 13.2664992 5.6040787 005681818

31320 5545233 ] 13.3041347 5.6146724 005649718

31684 5630762 | 13.3416041 5.6252263 005617978

32041 5735330 13.3700882 5.6357408 X




476 CAMBRIA STEEL,

SQUARES, CUBES, SQUARE ROOTS,

CUBE ROOTS AND RECIPROCALS.
Fo. Squares, I Cubes. Square Roots, Cube Roots. | Reciprocals.
180 32400 5832000 13.4164079 5.6462162 L05555556
151 32761 5029741 13.4536240 5.6566528 006524862
152 33124 6028568 13.4007376 5.6670511 005404505
1583 33480 6128487 13.5277493 56774114 005464481
184 33856 6220504 13.5646600 5.6877340 05434783
185 225 6331625 13.6014705 5.6980192 005405405
186 345006 6434856 13.6381817 5.7082675 005376344
187 34060 6539203 13.6747043 5.7184701 005347504
188 35344 6644672 13.7113002 5.7286543 005319149
159 35721 6761269 13.7477271 5.7387936 005291
180 36100 6350000 13.7840488 5.7T488071 005263158
10 36481 6067871 13.8202750 5.7580652
182 36864 7077888 13.85640685 5.7680082
193 37249 7180057 13.8924440 5.7780066 005181347
194 37636 7301384 13.0283843 5.7880604 05154639
195 7414875 3.0642400 5.7088000 005128205
196 38416 7629536 140000000 5 8087857 005102041
197 38800 7645373 14.0356688 58186479 05076142
198 39204 7762392 14.0712473 58284767 .
189 30601 14.1 5.8882725 A05026126
200 40000 141421356 |
201 40401 8120601 141774469 77 D04975124
202 40804 8242408 142126704 58674043 004950495
203 41200 8365427 14.2478068 58771307 L04626108
204 41616 8480664 14.2828569 BE6T653 004901961
205 42025 8615125 143178211 65.80063685 L04878040
208 42438 8741816 14.3527001 5.0058406 004854360
207 42849 8860743 14.3874046 50154817 D04830018
208 43204 8908012 14.4222051 5.9240021 004807692
200 43681 9120320 14 4568323 5.9344721 JLD047546809
210 44100 9261000 14.4013767 5.0430220 004761905
m 44521 9303931 14.5258390 5.9533418 004730336
212 4444 9528128 14.5602198 5.0627320 004716081
213 45369 9663507 145045195 5.9720926
214 45796 9800344 14.6287388 5.0814240 004672897
215 46225 9038375 14.6628783 5.0007264 04651163
218 46656 10077696 6.0000000
217 47089 10218313 14.7300199 6.0002450
218 47524 10360232 147648231 6.0184617 004587156
219 47061 10505459 14.7086486 6.0276502 004566210
220 48400 14.8323070 6.0368107 004545455
a2 48841 10793861 14.8060687 6.0450435 004524887
222 40284 10941048 14.8006644 6.0550489 004504505
o] 40729 11089567 14.9331845 6.0641270 004484305
24 50178 11230424 149066205 6.0731779 (4464286
225 50625 113 15.0000000 6.0822020
226 51076 11543176 15.0332064 6.0011944 L04424779
227 51520 11697083 15.0605192 06.1001702 004405286
228 51984 11852352 15.0006689 6.1001147 L04385065
229 52441 1 15.1327460 6.1180332 004366812
230 52000 12167000 15.1057500 6.1260257 004347826
231 53361 12326391 15.1986842 6.1357924 004320004
232 53824 12487168 15.2315462 6.1446337 004310345
233 54289 12649337 15 %43375 6.1534495 004201845
234 54756 12812004 2070585 6.1622401
235 55225 12077875 l') 3207007 6.1710058 004255319
236 55600 13144256 153622015 61707466 004237288
27 56109 13312053 15.3048043 6.1884628 004210400
238 13481272 15.4272486 6.1971544 004201681
239 57121 13651919 15.4506248 004184100

o



CAMBERIA STEEL.

477

SQUARES, CUBES, SQUARE ROOTS,

CUBE ROOTS AND RECIPROCALS.

Ho. Squares. Cubes, Square Roots, Cule Roots. Reciprocals.
240 57600 13824000 15.4010334 6.2144650 004166667
241 58081 13907521 155241747 6.2 004148378
242 58564 14172488 15.5563402 8.2316797 004132231
243 500490 14348007 155884573 6.2402515 004115226
244 50536 14526784 15.6204004 6.2487998 004098361
245 60025 14706125 15.6524758 6.2573248 004081633
246 60516 14886036 15.6843871 £.2658266 004065041
247 61009 15069223 15.7162336 6.2743054 004048583
248 61504 15252092 15.7480157 6.2827613 004032258
240 62001 15438240 | 15.7797338 6.2011946 004016064
250 62500 15625000 15.8113883 6.2000053

251 63001 15813251 15.8420795 63070935 003084064
252 63504 16003008 15.8745079 6.3163596 003968254
253 64000 16194277 15.0059737 06.3247035 003052569
254 64516 16387064 159373775 6.3330256 003937008
255 65025 16581375 15.0687104 6.3413257 03921560
256 65536 16777216 16.0000000 6.3406042

257 66049 16974593 16.0312105 6.3578611 003801051
258 66564 * 17173512 16.0623784 6.3660068 003875069
259 67081 17373079 160034769 6.3743111 003861004
260 67600 17576000 16.1245155 6.3825043 003846154
261 68121 17779581 16.1554044 6.3006765 003831418
262 17084728 161864141 6.3988270 00381
203 60160 18191447 16.2172747 6.4000585 J 1
264 6696 18309744 16.2480768 6.4150687 03787879
265 70225 18600625 16.2788206 6.4231583 0037

266 70756 18821096 16.3005064 6.4312276 003750398
267 71280 10034163 16.3401346 6.4302767 003745318
268 71824 19248832 16.3707055 6.4473057 003731343
269 72361 19465109 16.4012195 6.4553148 003717472
270 72900 19683000 164316767 6.4633041 003703704
271 73441 19902511 16.4620776 6.4712736 003690087
a2 73084 20123648 16.4024225 6.4702236 003676471
27 74529 20346417 16.5227116 6.4871541 003663004
274 75076 20570824 16.5529454 6.4950653 003649635
275 756025 16.5831240 6.5020572

276 76176 21024576 16.6132477 6.5108300 003623188
27 76720 21253033 16.8433170 6.5186830 003610108
278 77284 21484052 16.6733320 6.5205180 003597122
279 77841 21717639 16.7032031 6.5343351

280 78400 21952000 16.7332005 6.5421326 03571429
281 78061 22188041 16.7630546 6.5400116 003558719
282 70524 22425768 16.7028556 6.55706722 003546009
283 80089 22665187 16.8226038 5654144 003533569
284 80656 16.8522085 0.5731385 003521127
285 81225 23149125 16.8819430 6.5808443 003508772
286 81796 23303656 16.9115345 6.5885323 003496503
287 82369 639903 16.9410743 6.5062023 003484321
288 82044 23887872 16.07 6.6038545 003472222
289 83521 24137569 17.0000000 6.6114500 003460208
290 84100 17.0203864 6.6191060 003448276
201 84681 24642171 17.0587221 6.6267054 003436426
202 85264 17.0880075 6.6342874 003424658
293 85840 25153757 17.1172428 6.6418522 J 1

204 86436 25412184 17.1404282 6.6403098 003401361
205 87025 25672375 17.1755640 6.0560302 | 1
296 87616 25034336 17 60644437 03378378
207 88209 26198073 17.2336879 6.6719403 00386
208 BR804 26463502 17.2626765 6.6704200 003355705
200 89401 26730899 17.2016165 6.6868831




478 CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,

CUBE ROOTS AND RECIPROCALS.
o. | Bquares. | anm Squa.ra Roota, [ Cube Reots. | Reciprocals.
300 | 90000 27000000 | 173206081 | G.0043205 | 003333333
301 90601 27270901 | 173493518 | 67017593 | 003322250
302 91204 97543608 | 174781472 | 67091720 | 003311258
303 91500 97818127 | 17.4068052 | 67165700 | 003300830
304 92416 464 | 174355058 723 | 003280474
305 | 28372025 | 17.4642402 | 67313155 27
306 | 93636 28652616 | 17.4928557 | 6.7380541 003267974
307 | 04249 175214155 |  6.7450067 003257329
308 94564 20218112 | 175400288 | 67533134 | 003246753
300 95481 175783958 | 67606143 | 003236246
310 96100 20701000 | 17.6088100 | 67678005 | 008225800
311 96721 30080231 | 17.6351021 | 67751600 | 003215434
312 07344 30371328 | 17.6635217 | 67824220 | .003205128
315 97960 30664207 | 17.6918080 | 67806613 | .00l
314 98596 30050144 | 177200451 | 67 | osiseris
315 90225 31255875 | 17.7482303 | 68040021 003174603
316 90856 31554408 | 17.77 68112847 | 003184557
317 | 100480 31855013 | 175044038 | 65184020 | 003154574
318 | 101124 32157452 | 178325545 |  0.8256242 008144654
319 | 101701 1750 | 17.8606711 | 6.8327714 003134706
390 | 102400 32768000 | 17.8885438 |  6.8300087 | 003125000
321 | 103041 33076161 | 176104720 | 68470213 | 008115265
322 | 1 17943584 | 68541240 | 003105500
323 | 104329 33608267 | 170722008 | 6.8612120 | 5
324 | 104076 34012224 | 150000000 | 65652855 | .
395 | 105625 34328125 | 180277564 | G.5763443 | 008070023
396 | 106276 B4G6450T6 | 150554701 |  6.8823888 | 008067485
327 | 100020 34065783 | 180831413 | 68804188 | 003058104
338 | 107684 35287562 | 1S.1107703 | G.5064345 | 003048780
320 | 108241 35611280 | 181383571 | 6.9034350 | .003039514
330 | 108900 35037000 | 18.1650021 | 60104232 | .003030303
31 | 100561 36204001 | 181034054 | 69173064 | 003021148
333 | 110224 36504368 | 182208672 | 6.9243550 | .003012048
333 | 110880 0926037 | 18.2482878 | 69313008 | 003003008
334 | 111556 37250704 | 182756660 | 6.9382321 | .002004012
5 | 112225 37505375 | 153030032 | 6.94514D6 | 002085075
336 | 112896 37033056 | 183303028 | 69520533 | .002076180
337 | 113569 s | IS | GasM | 0oeoraso
38 | 114244 38014472 | 183847763 | 60658198 |
330 | 1102 19 | 184119528 | 6.9726826 | .002049853
340 | 115600 3 184300880 | 60705321 | 0020411760
341 116281 30051821 | 154601833 | 69%A%6SL | 002982551
342 | 116964 40001 | 184032420 | 69031906 | .
343 | 117640 40353607 | 185202502 | 7.0000000 | 002015452
344 | 118336 40707584 | 185472370 | 7.0067962 |
345 | 110025 41063025 | 185741756 | 7.0135791 ‘ 002808551
346 | 110716 4421730 | 186010762 | 7.00034 002800178
347 41781023 | 1806270360 | 7.0271058 | .002881844
348 | 121104 42144102 | 186547581 | 7.0338407 | .002873563
340 | 121801 18.6815417 | 7.0405806 | 002865330
350 | 122500 AZT000 | 18708860 | 70472087 002857143
351 123201 43243551 70640041 | 002549003
352 | 123004 43614208 ls.mmao 70606067 | 002840900
35 | 124609 43080077 | 187882043 | 7.0673767 | 002832861
354 | 125316 44361864 | 188148877 002824859
355 | 126025 44738875 | 188414437 | 70806088 | 002816001
356 | 126736 45118016 | 188670623 | 7.0873411 | 002808089
357 | 127440 3 | 188044436 | 70030700 | 002801120
358 | 128184 45889712 | 18208870 | 7.10058%5 | 002793208
850 | 128881 180472053 | 71071937 | 002785616

S .




CAMBRIA STEEL. 479

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Squares. |  Cubes. Squ.lre Roots. Cube Roots. Reciprocals,
129600 460656000 18! 9?30660 7.1137866 002777778
130321 47045881 19.0000000 71203674

A02TTO083
131044 47437928 19.0262976 7.1260860 002762431
131769 47832147 10.0525589 7.13340256 002754821
132496 4R228544 19.0787840 7.1400870 002747253
133225 48027125 19.1040732 7.1465695 002730726

002724796
135424 40836032 19.1833261 7.1660957 002717301
136161 50243409 19.2003727 7.1725809 002710027

136600 50653000 19.2353841 7.1790544 002702703

137041 51064811 19.2613603 71855162 002695418
138384 51478848 19.2873015 7.1010663 002688172
139129 51895117 19.3132079 7.1984050

002680965
139876 52313624 19.33007096 72048322 D02673707
140625 52734376 19.3640167 72112479 002666667
141876 53157376 19.3907194 72176522 02650574
142129 535682633 19.4164878 7.2240450 002652520
142884 54010152 19.4422221 7.2304268 002645503
143641 54430039 19.4679223 7.2307972 002638522
144400 54872000 104035887 | 7.2431505 002631579
145161 55306341 19.5102213 | 7.2495045 672

152100 59319000 19.7484177

56181887 10.5703858 | 7.2621675 |
147456 56623104 19.5950170 |
148225 19.6214169 ‘ 72747864 | 002597403
148096 575612456 19.6468827 72810794 | 4
149769 19.6723156 72873017 002583
150544 58411072 19.6977156 002577320
151321 19. ’ 7.2008036 002570604
152881 GOTTE471 19.7737199 7.3123828 | 002557645
153664 60236288 107989800 | 7.3186114 002551020
154449 60698457 19.8242276 0025445
155236 61162084 10.8404332 7.3310369 002538071

| |
156025 61620875 19.8746060 | 7.3372339 D02531646
156816 62099136 19.8007487 |
19.9248588 :

19.9499373
150201 63521190 19.9749844 | 7.3610178 |

160000 20, | 7.3630830 | .002500000
160801 64481201 | 200249844 | 7741979 | 002493760
161604 64964808 | 200400377 | 73803227 | 002487562
162400 65450827 | 200748500 | 73864373 | 002481300
163216 6030204 | 0007512 | 7303418 | 00475248
164025 06430125 | 201246118 | 7.3086363 | 002460136
164836 60923416 | 201404417 | 7.4047206 | 002463054
165640 67410143 | 201742410 | 7.4107050 | 002457002
166464 67017312 | 201 74168505 |

167251 08417020 | 202237484 | 7.4220142 002444988

169744 69034528 20.2077831 7.4410189 002427184
170569 70444907 20.3224014 74470342 21

171306 D44 20.3469899 002415450
172225 TI473375 20.3715488 7 002409639
17305 71091296 203960781 7.4050223 002403846

5
8
2
g
@
g
g

7303463 .
175561 73560059 204694895 7.4820242




480 CAMBRIA STEEL.,

SQUARES, CUBES, SQUARE ROOTS,

CUBE ROOTS AND RECIPROCALS.
Ho. Squares, Qubes. | Square Roots. | Oube Roots, Reciprocals.
420 176400 74088000 20.4939015 7.4888724 002380952
421 177241 74618461 20.5182845 7.4948113 002375297
422 178084 75151448 20.5426386 7.5007406 ]
423 178020 75686967 20.5660638 7.5066607 002364066
424 179776 76225024 205912603 7.5125715 )
425 1 76765625 20.6155281 5184730 002352041
426 181476 77308776 20.6397674 7.5243652 002347418
427 182320 77854483 20.6639783 7.5302482 002341920
428 183184 78402752 20.6881609 7.5361221 002336449
420 184041 78053589 20.7123152 7.5419867 002331002
430 184900 79507000 20.7364414 7.5478423 002325581
431 185761 80062991 20.7605305 7.5536888 002320186
432 186624 80621568 20,7846007 7.5605263 002314815
433 187489 81182737 20.8086520 7.5653548 0023004
434 88356 81746504 20.8326667 7.5711743 002304147
435 189225 82312875 208566536 7.5760849 Y
436 190096 82881856 20.8806130 7.5827865 002293578
437 190069 20,9045450 7.5885703 0022
438 191844 84027672 20.9284495 7.5943633 002283105
439 192721 84604510 20.9523268 7.6001385 002277004
440 193600 85184000 209761770 7.6059049 002272727
441 194481 85766121 21.0000000 7.6116626 002267574
442 105364 21.0237960 76174116 002262443
443 196249 86938307 210475652 7.6231519 00225
444 107136 7528384 210713075 7.6 002252252
445 198025 88121125 10050231 7.6346067 002247101
446 198016 88716536 21.1187121 7.6403213 002242152
447 109809 80314623 21,1423745 70460272 002237136
448 200704 80915392 21.1660105 7.6517247 002232143
449 201601 00518849 21,1896201 7.6574138 002227171
450 202500 91125000 212132034 7.6630043 002222222
451 203401 91733851 21.2367606 7.6687665 002217295
452 204304 92345408 21.2602016 7.6744303 002212380
453 205200 02059677 21.2837067 7.6800857 002207506
454 206116 9357 213072758 7.6857328 002202043
456 207025 94106375 21.3307290 7.6013717 002197802
456 207936 04818816 21,3541565 7.6070023 002192082
457 208849 213775583 7.7026246 002188184
458 200764 96071012 21.4000346 7.7082388 002183406
450 210681 96702579 21.4242853 7.7138448 002178649
460 211600 9733 21.4476106 7.7194426 002173913
461 212521 97072181 21.4709106 7.7250325 002169167
462 213444 98611128 21.4041853 7.7306141 002164502
463 214369 00252847 21.5174348 7.7301877 002159827
464 215206 99897344 21.5406592 7.7417532 002155172
465 216225 1 21.5638587 7.7473100 002150538
466 217156 101194696 215870331 7.7528600 002145923
467 218089 101847563 21.6101828 7.7584023 002141328
468 219024 102503232 21.6333077 7.7639361 002136752
469 219961 103161709 21.6564078 7.7604620 002132196
470 103823000 21.6794834 7.7740801 002127660
471 221841 104487111 21.7025344 7.7804004 002123142
472 2997 105154048 21.7255610 7.7850028 002118644
473 223729 105823817 21.7485632 7.7914875 002114165
474 224676 106406424 21.7715411 7.7960745 002109705
475 225625 107171875 217044947 8024538 002105263
476 226576 107850176 21.8174242 7.8079254 0021
477 227529 108531333 21.8403297 7,8133892 ;
478 228484 100215352 21.8632111 7.8188456
470 220441 109902239 8860686 7.8242042 002087683




CAMBRIA STEREL.

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Ko, Squares, Cubes, Square Roots, Oube Roots. Reciprocals.
480 110592000 219080023 7.8207353 002083333
481 231361 111284641 21.9817122 7.8351688 02079002
482 232324 111980168 210544084 7.8405049 002074689
483 233280 112678587 21.9772610 7.8460134 Y
484 234256 113379904 22.0000000 7.8514244 002066116
485 235225 114084125 22.0227155 7.8508281 002061
486 236196 114701256 220454077 7.8622242 002057613
487 237169 115501303 22.0680765 7.8670130
488 238144 116214272 22.0007220 7.8720044 002040180
489 239121 1169830169 221133444 7.8783684 002044990
400 240100 117640000 221350436 7.8837352 002040816
401 241081 118370771 22.1585198 7.8800046 002036660
402 242004 119005488 22.1810730 7.8044468 002032520
403 243049 119823157 22.2036033 7.8007917 002028398
404 244036 120553784 22.2261108 7.9051294 002024291
405 245025 1212873756 22.2485055 7.9104599 002020202
406 246016 1 22.2710575 79157832 £02016129
407 247009 122763473 222034068 7.9210094 002012072
408 248004 123505902 223159136 7.9264085 002008032
490 240001 124251499 22.3383079 7.9317104 002004008
500 125000000 22.3606708 7.9370053 002000000
501 251001 125751501 22.3830203 7.9422031 001996008
502 252004 1 4053565 70475739 001092032
503 253000 127263527 22.4276015 7.0528477 1088072
504 254016 12802 A400443 79581144 001084127
506 256025 128787625 224722051 7.0633743 001980198
506 256036 120554216 22.4944438 7.0686271 001976285
507 257049 130323843 22.5166605 79738731 001972387
508 258064 131096512 22.5388553 7.9791122 1968504
500 250081 131872229 22.5610283 7.9843444 001964637
510 260100 132651000 22.5831796 7.0805697 001060784
511 261121 133432831 226053091 70947883 001956047
512 262144 134217728 22.6274170 §.0000000 001953125
-513 263169 135005607 22.6405033 8.0052040 001949318
514 264196 135706744 226715681 8.0104032 1945525
515 265225 136590875 22.6036114 8.0155946 001941748
516 266256 137388006 22.7156334 8.0207794 001937984
517 267289 138188413 22.7376340 B.0250574 001034236
518 268324 138901832 22.7506134 8.0311287 1!
519 260361 130798350 22.7815715 8.0362935 001926782
520 270400 140608000 22.8035085 80414515 001923077
521 271441 141420761 228254244 8.0466030 001919386
522 1 22.8473103 8.0517479 001915708
523 273529 143055667 22.8601933 8.0568862 001912046
524 274576 143877824 22.8010463 8.0620180 001908397
525 275625 144703125 22.0128785 8.0671432 01904762
526 276676 145531576 22.9346800 8.0722620 001901141
527 277729 146363183 22.9564806 B.OT73743 001897533
528 278784 147197952 22.0782506 8.0824800 1893039
529 279841 148035889 23.0000000 8.0875794 L01890359
530 148877000 23.0217289 8.0026723 001886792
531 281961 149721291 23.0434372 | © 8.0077589 001883239
532 150568768 23.0651252 8.1028390 1879600
533 284089 151410437 23.0867928 8.1070128 001876173
534 285156 152273304 1084400 8.1120803 001872650
535 286225 153130375 23.1300670 8.1180414 001869159
536 287206 23.1516738 1 001865672
637 288360 154854153 23.1732605 81281447 001862197
538 280444 155720872 23.1048270 8.1331870 001858736
539 200521 156500819 23.2163735 8.1382230 001855288




482 CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

No. Squarss. | Oubes. | Square Roots, | Oube Roots. | Reciprocals.
201600 | 157464000 | mamooor | &3m0 | ooisiss2
B4l 202681 | 158340421 | 932504067 | 8.1482765 | 001848420
B2 | 208784 169220088 | 239508035 | 81532039 | 001845018
53 | 204849 160103007 | 23 81583051 | .001841621
544 | 205036 160080184 | 233238076 | 81633102 | 001
65 | 2 161878625 | 233852351 |  8.1683002 001834862
546 | 208118 162771336 | 23.3666420 | 8.1733020 001831502
547 163667323 | 233880311 | 8.1782888 001528154
548 164566502 | 234003008 | 81832605 | .00IS24S18
540 | 301401 165460140 | 234307400 | 81882441 | 001821404
550 | 302500 166375000 | 452768 | Sivgoldr | OOSISISY
551 303601 167284151 | 234733802 | B1081753 | 0018
552 | 304704 lostooss | Zadsse0n | Sa0idle | 00iBiises
553 160112377 | 235150520 | 8.2080825 | .001808318
554 | 306918 170031464 | 235372046 | 82130271 1001505054
555 2 8.2170057 001801802
556 | 309136 171879618 | 235790522 | 8.2228085 001798561
557 | 310249 1 236008474 | 82278254 | 001795332
558 | 311364 173741112 | 23.6220236 | 8.2327463 | 001792115
550 | 312481 174676870 | 23.6431808 | 8.2376614 | .001788009
560 | 313600 175616000 | 23.6643101 | 82425706 | 001785714
561 | 314721 176558481 | 230854385 | 8.2474740 1
562 | 315844 177504328 | 237065302 | 82523715 | 001779359
563 | 316960 178453547 | 237276210 001776199
564 | 318006 170406144 | 237 82621492
565 | 319225 180362125 | 237607286 | 8.2670204 | 001760912
566 | 320356 181321408 | 237007545 | 82719030 | .001766784
567 | 321489 182284263 | 238117618 | 82767726 | 001763868
568 | 322624 183250432 | 238327506 | 82916355 | 001760563
560 | 323761 184220000 | 238537200 | 82864028 | 001757469
570 | 324000 185103000 | 23.8746728 | 82013444 | 001754388
571 | 326041 186169411 | 238956063 | 82061903 | 001751313
572 | a2m1se 187149248 | 230165215 | 8010304 | 001748252
573 | 328320 188132517 | 23.0374184 | 83058651 | 001745201
574 | 320476 180119224 | 230582071 | 83106041 | 001742160
575 | 330625 100100375 | 23.9791576 | 83155175 | 001730130
576 | 331778 101102076 | 240000000 | 83203353 | 001736111
577 | 332090 102100033 | 240208243 | 83251475 | 001733102
578 | 334084 103100552 | 240416306 | 83200542 | 001730104
579 | 335241 104104530 | 240624188 | 83347553 | 001727116
580 | 336400 105112000 | 240831801 | 83305500 | 001724138
581 | 337561 106122041 | 241030416 | 83443410 | 001721170
582 | 338724 197137368 | 241246762 | 83401256 | 001718213
583 | 330880 108155287 | 241453020 | 83530047 | 001715268
584 | 341056 109176704 | 241660019 | $3586784 | 001712329
S5 | 342295 | 200201625 | 24.1867732 | S.3634466 | .001700402
586 | 343306 201230056 | 24.2074369 | S8.3682095 | .001706485
587 | 344560 202262003 | 242250820 | 83720668 | .001703578
588 | 345744 203207472 | 242487113 | 83777188 | .001700680
550 | 346021 204336460 | 242603222 | 83824653 | 001897793
500 | 348100 205370000 | 242800150 | 83872065 | 001604015
591 349981 71 | 243104016 | 83910423 | .001692047
502 | 350464 207474688 | 243310601 | 83966720 | .001639189
508 | 351640 208527857 | 24.3515013 | 84013981 | .001686341
504 | 352836 | 200584584 | 243721152 | 84061180 | 001683502
595 | 354025 210844875 | 24.3026218 | 8.4108326 | .001680672
596 | 355216 | 211708736 | 244131112 | 84155419 | 001
597 | 356400 219776173 | 244335834 | 84202460 | .001675042
508 | 357604 213847102 | 244540385 | 5424048 | 001672241
500 | 358801 214021700 | 244744765 | 8.4206383 | .001660449

k\\—__—'._.__.



CAMBRIA STEEL. 483
SQUARES, CUBES, SQUARE ROOTS,
CUBE BéOTB AND RECIPROCALS.

No. Bquares. Cubes. Squara Roots. Cube Roots, Reciprocals.
600 216000000 244048074 8.4343267 001666667
601 361201 217081801 245153013 8.4300098 001663804
602 362404 218167208 24.5356843 8.4436877 001661130
603 363600 219256227 245500583 | 8.4483605 01658375
604 364816 220348864 245764115 8.4530281 001655620
605 366025 221445125 245067478 8.4576006 001652893
606 367230 222545016 246170673 8.4623479 001650165
607 368440 223648543 246373700 8.4670001 001647446
608 360604 224755712 24.6570560 BATI6471 001644737
600 370881 225866520 246770254 8.4762802 001642036
610 372100 226981000 246081781 B.4800261 001630344
611 373321 228009131 247184142 8.4855679 001636661
612 374544 220220928 24.7386338 8.4001848 001633987
613 375760 230346307 24.7588368 8.4048065 001631321
614 376006 231475544 247700234 8.4004233 1628664
615 378225 232608375 24.7901035 85040350 001626016
616 370456 233744506 248103473 8.5086417 001623377
617 380689 234885113 248304847 | 85132435 001620746
618 381024 236020032 248500058 | 8.5178403 001618123
619 383161 237176650 24.8707106 8.5224321 001615500
620 384400 238328000 248097002 | 8.5270189 001612903
621 385641 230483061 24.0198716 8.5316000 001610806
622 1 24.9309278 8.5361780 01607717
623 388129 241804367 24.9500670 8.5407501 001605138
624 380376 242070624 24.9799920 85453173 001602564
625 300625 2441 0000000 8.5408797 001600000
626 301876 245314376 25.0100020 -8.5544372 001507444
627 ‘ 303120 | 246491883 | 25.0309681 0015

628 304384 247673152 250599282 B.5635377 001582357
629 i 305641 248858180 25.0708724 8.5680807 001580825
630 396000 7000 25 001587302
631 398161 251230501 25.1197134 8.5771523 001534786
632 300424 2435068 25.1306102 8.5816800 001582278
633 | 400680 253636137 25.1504913 8.5862047 001579779
634 401956 254840104 25.1703566 b 001577287
635 403225 250047875 25.1902063 001574803
636 4044 257250456 25.2100404 8.5007476 001572327
637 405760 258474853 25, 8. 001560859
638 407044 250694072 25.2580610 8.6087526 001567398
630 408321 260917119 25.2784493 8.6132480 001564045
640 400600 262144000 25.2082213 B.6177388 001562500
641 410881 263374721 25.3170778 8.6222248 001

642 412164 264600288 25.3377189 8.6267063 001557632
643 413440 265847707 253574447 8.6311830 001555210
44 414736 267089984 25.3771551 8.6356551 001552705
645 416025 268336125 253908502 8.6401226 001560388
646 417316 260586136 25.4165301 8 001547988
647 418600 270840023 254361047 86400437 1545505
648 419004 272097792 254568441 |  8.6534074 001543210
640 421201 254754754 ’ 8.6579465 1540832
650 422500 274625000 25.4950076 8.6623011 001538462
651 423801 275804451 | 255147016 | S.6668310 001536008
652 425104 277167808 [ 26.5342007 | 8.6712665 001533742
653 428400 278445077 255538647 | B.G756074 001531304
654 427716 279726264 | 255734237 8.6801237 J001520052
655 420025 281011375 | 25.5020678 B.6845456 01526718
656 430336 230041 | 25.6124960 8.6880630 001524390
657 431649 283503308 | 25.6320112 8.6033750 001522070
658 432064 284800312 | 25.6515107 86077843 001519757
6590 434281 280191179 | 256700953 87021882 001517451




CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

¥o. Squares. Cubes. Squars Roots, Oube Roots, Rociprocals.
660 287408000 25.6004652 8.7065877 D01515152
il 436021 288804781 25.7009203 8.7100827 001512859
662 438244 200117528 25.7203607 8.7153734 001510574
663 439560 291434247 25.7487864 8.7197596 001508206
664 440898 202754044 257681075 87241414 1506024
665 442225 204079625 25.7875039 8.7285187 001503759
666 443556 8.7328018 001501502
667 444880 206740063 25.8263431 372004 001400250
668 446224 208077632 25.8456060 8.7416246 001497006
669 447561 200418509 25.8650343 8.7450846 001494768
670 448900 63000 25, 8.7503401 001492537
671 450241 302111711 25.9036677 8.7546013 001400313
672 451584 303464448 25.0220628 8.7500383 001488095
673 452920 J04821217 25. 8.7633809 001485884
674 454276 3061 25.0615100 8.7677102 001483680
675 307545875 25.9807621 8.7720532 001481481
676 456976 308915776 26, 8.7763830 001479260
677 458329 310288733 26.0192237 87807084 001477106
678 450684 311665752 26.0384331 8.7850203 001474926
679 461041 313046839 26.0576284 8.7803465 JL01472754
680 462400 314432000 26.0768006 8.7036503 001470588
681 463761 315821241 26.0050767 87970679 001468420
682 465124 317214568 26.1151207 8.8022721 001466276
466480 318611987 26.1342687 8.8065722 001464129
684 467856 13504 26.1533087 8.8108681 001461988
685 321410125 26.1725047 8.8151598 001455854
686 470596 26.1016017 8.8104474 001457726
687 471069 324242708 26.2106848 8.8237307 001455604
688 325060672 26.2207541 8. 001453488
689 474721 327082760 8.8322850 001451379
600 476100 3! 26.2678511 88365550 001440275
691 477481 320039371 26.2868789 8.8408227 001447178
692 4 331373888 28. 2 8.8450854 001445087
603 480249 332812557 26. 8.8403440 001443001
694 481036 334 26.3438707 8.8535085 001440022
695 483025 335702375 26.3028527 8.8578480 001438849
696 484416 237153536 26.3818119 8.8620052 001436782
607 485809 73 26.4007576 8663375 001434720
608 340068392 26.4196896 8.8705757 001432665
690 488601 341532009 26.4386081 B.8748000 001430615
700 4 26.4575131 8.8790400 001428571
701 401401 344472101 26.4764046 8.8832061 001426534
702 402804 26.4952826 8.8874882 001424501
703 347428027 26.5141472 8.8817063 001422475
704 405616 348013664 26, 8.8050204 001420455
705 497025 26.5518361 8.9001304 001418440
706 408436 351805816 26.5 8.9043366 001416431
707 400840 3533 265804716 8.0085387 001414427
708 501264 354804012 26. 8.9127369 001412429
700 502681 26.6270530 8.0169311 001410437
710 504100 357011000 26.6458252 89211214 001408451
71 505521 350425431 2660645833 89253078 001406470
712 506944 360044128 26.6833281 8.9204002 001404494
713 508369 62467007 26,7020598 8.9336687 001402525
4 500706 363004344 26.7207784 B.9378433 001400560
715 511225 365525875 8.0420140 001398601
716 512656 367061696 26.7581763 8.0461800 001396648
n7 514080 368601813 26.7768557 8.0503438 001394700
718 515524 370146232 26.7055220 8.9545029 001392758
719 516961 371004050 - | 26.8141754 B.9586581 001390821




CAMBRIA STEEL. 485

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.
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Squares. Cubes. | Square Roots. | Cube Roots. Reciprocals.
518400 373248000 | 26.8328157 8.0628005 001388880
510841 374805361 26.8514432 80660570 001386963
521284 376367048 | 26.8700577 80711007 001385042
522729 377033067 | 26.8886503 80752400 001383126/
524176 370503424 | 26.9072481 80703766 001381215
5250 381078125 | 26.0258240 8.0835080 001370310
527076 382057176 | 26.0443872 8.0876373 001377410
528529 384240583 | 26.0620375 89917620 001375516
520084 385828352 | 26.9814751 8.0058829 001373626
531441 387420480 | 27.0000000 9.0000000 001371742
532000 380017000 | 27.0185122 9.0041134 001360863
534361 300617801 | 27.0370117 9.0082229 001367989
535824 302223168 | 27.0554085 9.0123288 001366120
537289 393832837 | 27.0739727 9.0164300 001364256
538756 305446004 | 27.0024344 90205203 001362398
307085375 | 27.11 0.0246239 001360544
541606 308688256 | 27.1203190 9.0287149 001358606
543169 400315553 | 27.1477430 9.0328021 001356852
54 401947272 | 27.166155¢ 90368857 001355014
546121 19 | 27.1845544 0.0400655 001353180
547600 405224000 | 27.2020410 0.0450417 001351351
540081 406869021 27.2213152 0.0401142 001349528
550564 1 272396769 9.0531831 001347709
552049 410172407 27.2580263 9.0572482 001345805
553536 272763634 9.0613008 1
555025 413403625 27.2946881 9.0653677 001342282
556516 415160936 27.3130006 9.0604220 001340483
416832723 | 27.3313007 9.0734726 001338688
41 27.3496887 9.0775107 001336808
561001 420180749 27.3678644 9.0815631 001335113
562500 421875000 | 27.3861270 9.0856030 001333333
564001 423564751 274043792 9.0806392 001331558
565504 2525 27.4226184 9.0036719 001320787
567000 426057777 27. 9.0077010 001328021
568516 428661064 27.4590004 01017265 001326260
570025 430368875 274772633 9.1057485 001324503
571536 432081216 | 27.4054542 1007 001322751
573040 433708003 27 5136330 9.1137818 001321004
574564 4355109512 | 27.5317068 9.1177931 001310261
576081 437245470 | 27.5499546 0.1218010 001317523
577600 76000 | 27.5680075 9.1258053 001315789
579121 440711081 27.5862284 9.1208061 00131
4424 27.6043475 9.1338034 001312336
582169 444104047 | 27.6224546 91377971 001310616
583606 445043744 | 27.6405499 9.1417874 2001308901
585225 447607125 | 27.6586334 91457742 001307180
586756 27.6767050 9.1407576 1
451217663 27.6047648 91537375 001303781
452084832 | 27.7128120 9.1577139 001302083
591361 454756600 | 27.7308492 9.1616860 001300390
592000 456533000 | 27.7488730 9.1656565 001298701
504441 458314011 27.7668868 9.1606225 001207017
505084 460000648 | 27.7848880 9.1735852 001295337
507520 461880017 | 27.8028775 9.1775445 001203661
500076 4 27.8208555 9.1815003 001201990
600625 465484375 | 27.8388218 9,1854527 001200323
602176 467288576 | 27.8567766 91804018 001288660
603729 460007433 | 27.8747107 9.1033474 2001287001
605284 470010052 | 27.8026514 9.1972807 001285347
606841 472720130 | 27.9106716 2012286 001283607




486 CAMBRIA STEEL,
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.
Ko, Squares, Cubes. Square Roots, |  Cube Roots, |  Rectprooals.
608400 474552000 | 27.0284801 0.2051641 001282051
781 609961 476370541 | 27.0463772 | 02000062 001280410
782 611524 478211768 | 27.0642629 9.2130250 001278772
78 613089 480048687 | 27.0821372 | 9.2160505 001277130
784 614656 481800304 | 28.0000000 | 9.2208726 001275510
785 616225 483736625 | 28.0178515 9.2247014 001273885
786 617706 483587656 | 28.0356015 0.2287068 001272265
787 19369 487443403 | 28.0535203 | 0.2326150 001270648
788 620044 480303872 | 280713377 | 92305277 001269036
789 622521 401160060 | 28.0801438 | 0.2404333 001267427
700 624100 403030000 | 28.1069386 | 0.2443355 | 001265823
701 625681 404013671 | 28.1247222 92452344 001264223
702 627264 406703088 | 28144046 | 92521300 | 001262620
703 628849 408677257 | 281602557 | 0.2560224 1001261034
794 630436 500566184 | 28.1780056 | 0.2509114 1
705 632025 502450876 | 281957444 | 902637973 | 001257862
706 633616 282134720 | 0.2676798 | 001256281
707 506261573 | 282311884 92715592 | 001254705
798 636804 508169502 | 28. 9.2754352 001253133
790 638401 510082300 | 28265881 | 02703081 | 001251564
800 512000000 | 28.2842712 | 0.2881777 | .001250000
801 641601 513922401 | 283019434 9.28 | 001248439
802 643204 515840608 | 283106045 | 92000072 | 001246883
803 500 517781627 | 283372546 |  9.2047671 001245330
804 646416 1971 9.2086230 001243781
805 521660125 | 28.3725210 | .3024775 001242236
806 649636 523606618 | 28.3001301 3063278 | 001240605
807 851240 525557043 - | 284077454 | 9.3101750 001230157
808 652804 527514112 | 284253408 | 83140100 | .001237624
809 654481 520476120 | 284420253 | 03178500 | 001230004
810 656100 531441000 | 284604980 | 93216075 | 001234568
811 667721 . | 533411731 | 284780817 | 08256320 | .001233046
812 650344 535387328 | 284066137 | 0.3203634 | .001231527
813 660069 537367797 | 285131540 | 0.3331016 | 001230012
814 662596 530353144 | 285306852 | 0.3370167 | .001228501
815 664225 541343375 | 285482048 | 03408380 | 001226004
816 665556 543338406 | 28.5657137 | 0.3446575 | .001225480
817 667480 54530813 | 285832110 | 03484731 | 001223000
818 660124 547343432 | 286006093 | 0.3522857 001222404
819 670761 540353259 | 28.6181760 | 9.3560952 001221001
820 672400 551368000 | 28.6356421 9.3500016 001219512
821 674041 553387661 | 28.6530076 | 9.3637040 001218027
822 675684 555412248 | 28.6705424 | 9.3675051 001216545
823 677320 557441767 | 286879766 | 9.3713022 001215067
824 678976 550470224 | 287054002 | 9.3750063 001213502
825 680625 561515625 | 287228132 | 0.3788878 001212121
820 682276 563550076 | 287402157 | 0.3826752 001210654
827 683920 565600283 | 9287576077 | 9.3864600 001209190
£28 685584 567063552 | 287740801 | 93002419 001207720
820 687241 560722780 | 287023601 | 9.2040206 001206273
830 688900 5TI787000 | 28.8007206 | 9.3077964 001204819
831 600561 573856191 | 28.8270706 | 9.4015691 001203369
832 602224 575030368 | 288444102 | 9.4053387 1001201923
833 603889 578000537 | 288617304 | 0.4001054 2001200480
834 605556 580003704 | 288700582 | 9.4128600 001199041
835 007225 582182875 | 288063666 | 0.4166207 001197605
836 608896 584277056 | 28.0136646 | 0.4203873 001196172
837 700560 586376258 | 28.0809523 | 9.4241420 001104743
838 702244 588480472 | 28.0482207 | 9.4278936 | 001193317
830 703921 590580719 | 25.9654967 | 9.4316423 001191895




CAMBEIA STEEL. 487

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

o, Squares. Oubss. | Squars Roois. | Cube Roots. Raciprocals,
840 706600 592704000 28.0827535 0.4353880 001190476
841 707281 594823321 20.0000000 0.4301307 001180061
842 708064 500947088 20.0172363 0,4428704 001187648
843 710649 500077107 | 200344623 0.4466072 001186240
844 712336 601211584 20,0516781 0.4503410 001184834
845 714025 603351125 | 20.068883 0.4540719 001183432
846 715716 605405736 | 20.0860701 0.4577999 0011£2033
847 717400 607645423 | 20.1032044 0,4615240 001180638
848 719104 600800182 | 20.1204396 0.4652470 001179245
840 720801 611960049 20.1376046 9.4089061 001177856
850 722500 614125000 20.1547595 0.4726824 001176471
851 724201 616205051 20,1710043 0.4763057 001175088
852 725904 618470208 20.1890390 9.4801061 001173709
853 727600 620650477 20.2061637 0.4838136 001172333
854 720316 622835864 20.2232784 0.4875182 GO1170060
855 731025 625026375 20.2403830 9.4012200 001169591
856 732736 627222016 20.2574777 9.4040188 001168224
857 734440 620422793 20.2745623 0.4086147 001166861
858 736164 631628712 202018370 9.5023078 001165501
850 737881 633830779 203087018 0.5050980 001164144
860 636056000 20.3257566 0.5006854 01162791
861 741321 38277381 29.3428015 9.5133699 001161440
862 7 640503928 20.3598365 9.5170515 001160093
863 T44769 642735047 20.3768616 9.5207303 001158749
864 746496 644972544 20.3038760 9.5244063 001157407
865 748225 647214625 20.4108823 9.5280794 001156069
860 740956 G40461506 20,4278779 0.5317497 001154734
867 751680 651714363 20, 63 0.5354172 001153403
868 753424 653972032 20.4618397 9.5300818 001152074
869 755161 656234000 20.4788059 0.5427437 001150748
870 756900 B58503000 204057624 0.5464027 001149425
871 758641 660776311 20.5127001 9. 001148106
872 760384 063054848 20.5206461 0.5587123 001146789
873 762129 (65338617 20.5465734 9.5573630 0011454756
874 763876 B6T027624 205634910 0.5610108 001144165
875 765625 1875 20.5803989 0.56405560 001142857
876 767376 672221376 20.5072972 0.5682082 001141553
BT 760129 674526133 26.8141858 0.5719377 001140251
878 770884 676836152 20.6310048 0.5755745 001138052
879 772041 670151439 20.6470342 9.5702085 001137656
880 774400 681472000 20,6647939 0.5828307 001136364
881 776161 683707841 206816442 0.58064682 001135074
882 777024 086128968 20,6084848 001133787
883 770689 B88465387 207153150 0.5037169 L0011

884 781456 BO0S0T104 20.7321375 0.5073373 001131222
885 783225 693154125 20.74804068 0. 001120944
886 784006 095508456 20.7857521 9.6045606 001128668
887 786769 BO7864103 20,7825452 0.6081817 001127396
888 788544 700227072 207993259 96117011 001126126
880 700821 702595360 20.8161030 9.6153977 11

800 792100 704968000 20.8328678 9.6100017 001123506
801 708881 707347071 20.8496231 9.6226030 1122334
802 705664 709732288 20.80063690 9.6262016 001121076
803 797449 12121057 20.8831056 9.6207075 001119821
804 700236 T14516084 20,8098328 0.6333907 001118568
805 801025 716017375 20 9165506 0.6360812 001117318
896 802816 710323136 20.0332501 9.6405600 001116071
847 504609 721734273 209499553 0.6441542 001114827
898 806404 T24150702 20.0666481 9.6477367 001113586
899 808201 7206672699 20.9833287 9.6513166 001112347




488

CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Fo. Squares. |  Oubes. | SquareRoots. | Cube Roots. | Reciprocals.
900 810000 720000000 | 30.0000000 9.6548038 001111111
901 811801 | 731432701 300166620 9.6584684 J001109878
902 813604 73387 300333148 0.6620403 0011

03 815400 736314327 584 0096 001107420
904 817216 738703264 | 80, 9.6601762 001106195
905 £10025 741217625 | 30.0832179 0.6727408 001104072
906 743677416 | 300008330 0.6763017 001108753
907 822640 746142643 | 30.1164407 ; 001102536
908 824404 748613312 | 30.1330383 9.6834166 001101322
908 §26281 751089420 | 30.1496260 9.6860701 001100110
010 £28100 753571000 | 30.1662063 0.6005211 001098901
911 820021 756058031 30.1827765 9.6040604 001007695
912 831744 758350528 30.1993377 9.6076151 001006401
913 833560 761048407 30.2158800 9.7011583 001005290
914 835306 763551944 30.2324329 9.7046980 001094002
915 837225 706060875 30.2480669 9.7082360 1002806
016 768575208 mmm 9.7117723 001091703
017 840889 771005213 9.7153051 001090513
918 842724 773620632 aﬂ mms 9.7188354 001089325
919 844561 776151559 30.3150128 9.7223631 001088139
920 846400 TT8688000 30.3315018 l 0. 001086957
921 848241 781220961 30.3479818 9.7204100 001085776
922 850084 783777448 30.3644520 §.7320300 001084599
923 851020 786330467 30.3809151 0.73644584 001083424
924 853776 783880024 30.3973683 9 7399634 001082251
925 855625 701453125 304138127 | 0.7434758 001081081
926 857476 704022776 30.4302481 | 9.7400857 001079914
927 850320 706507083 304466747 0.7504030 001078749
928 861184 700178752 30.4630024 9.7530070 001077588
920 863041 801765080 30.4795013 9.7575002 001076426
930 864000 804357000 304050014 0.7610001 001075260
931 860761 806054401 305122026 9.7644074 001074114
932 868624 800557568 305286750 9.7679922 001072061
933 870450 812166237 305450487 9.7714845 001071811
034 872356 814780504 30.5614136 9.7740743 001070064
935 874225 817400375 305777697 9.7784616 001069510
936 876006 505041171 9.7819466 001068376
937 877669 306104557 9.7854288 001067236
038 825203672 30,6267857 0.7889087 001066098
939 881721 827936019 30.6431069 9.7923861 001064963
940 883600 830584000 30.6504104 9.7058611 001063830
941 885481 833237621 30.6757233 07003336 001062699
942 887304 835800888 30.6020185 .8028036 001081571
M3 880240 838561807 30.7083051 0.8062711 001060445
944 801136 841232384 30.7245830 ; 001059322
945 803025 843008625 30.7408523 9.8131980 001058201
i 504016 846500536 30.7571130 0.8168591 001057082
947 840278123 30.7733651 9.8201169 001055966
045 808704 851071302 30.7806086 9.8235723 001054852
949 900601 854670340 | 30.8058436 9.8270252 001053741
950 B02500 857375000 | 30.8220700 0.8304757 001052632
951 004401 800085351 308382870 9.8330238 001051525
952 006304 | 862801408 | 30.8544072 0.8373605 001050420
953 908200 | 865523177 | 30.8706081 98408127 001049318
954 910116 868250664 | 30.8 9,8442536 001045218
955 012025 | 870083875 | 30.9030743 9,8476020 001047120
956 913936 873722816 | 30.9192407 0.8511280 01046025
957 915849 BT6467403 309354166 9.8545617 001044032
058 917764 870217912 | 809515751 0.8579020 001043841
050 010681 | 881074079 | 30.9677251 9.8614218 001042753




CAMBRIA STEEL. 489
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

No. Squares, Cubes. Square Roots, | (Cube Roots. [ Reciprocals.
960 921 884736000 | 30.0838668 9.8648483 | 001041667
961 923521 887503681 |  31.0000000 0.8682724 | .001040583
062 925444 800277128 | 310181248 9.8716041 001039501
063 927360 808056347 | 31.0322413 9.8751135 001038422
964 020206 805841344 | 31.0483404 9.8785305 001037344
965 931225 808632125 | 31.0644401 9.8819451 £00103€269
066 033156 901428606 | 31.0805405 0.8853574 | 001035197
967 004231063 | 31.0066236 0.8887673 001034126
968 937024 007030232 | 31.1126084 9.8021740 | 001033058
960 038961 909853 31.1287648 9.8055801 001031092
970 040000 912673000 | 31.1448230 0.8080830 | .001
971 042841 915408611 | 31.1608729 9.9023835 001029866
072 044784 018330048 | B1.1760145 9.9057817 1
073 G46720 921167317 | 31.1020479 9.9091776 001027749
074 948676 924010424 | 31.2080731 00125712 | 001026694
975 950625 026859375 | 51.2249000 9.0159624 001025641
076 952576 920714176 | 31.2409987 0.9193513 001024590
o717 954520 032574833 | B1.2569092 27379 mmzam
978 056484 035441352 | 31.2720015 00261222 0010224
070 958441 038313739 1.288075 .92 uumzum
980 960400 941192000 | 813049517 9.9328839 001020408
981 962361 944076141 | 31.3200195 9.9362613 001019368
982 064324 946966168 | 313368792 9.9306363 001018330
083 066280 040862087 | 31.3528308 90430002 | 001017204
984 968256 952763904 | 313687743 0.0463797 | 001016260
085 970225 055671625 | 31.3847007 0.0407470 | 001015228
986 972106 958585256 | 314006360 9.9531138 001014199
987 074169 961504803 | 31.4165561 0.9564775 001013171
088 076144 064430272 | BL.4324673 9.0598380 | .001012146
089 978121 967361660 | 814483704 9.9631981 001011122
990 980100 970209000 | 31.4642854 9.0665549 001010101
001 982081 973242271 | 814801525 99609095 001009082
902 984064 976191488 | 31.4960315 9.9732610 001008065
903 086049 970146657 | 815119025 9.0766120 | 001007049
904 088036 982107784 | B1.5277655 0.0769500 | .001006036
905 000025 985074875 | 31.5436208 9,9833055 001005025
996 992016 988047036 | B1.5594677 0.0866488 001004016
907 994009 091026073 | 31.5753068 9.0800900 | 001003009
008 906004 004011092 | B1.5911380 0.0933289 001002004
999 998001 907002099 | 31.6069613 0.9966656 | .001001001
1000 | 1000000 | 1000000000 | 31.6227766 | 10.0000000 | 001000000
1001 | 1002001 | 1008003001 | B31.6385840 | 10.0033322 0009990010
1002 | 1004004 | 1006012008 | 31.6543836 | 10.0066622 0009980040
1003 | 1006009 | 1000027027 | 318701752 | 10.0099890 0009970090
1004 | 1008016 | 1012048064 | 31.6859500 | 10.0133155 0009960150
1005 | 1010025 | 1015075125 | 317017349 | 100166389 | . 9
1006 | 1012036 | 1018108216 | 31.7175030 | 10.0199601 0080940358
1007 | 1014040 | 1021147343 | 317332633 | 100232791 | 0009930487
1008 | 1016064 | 1024102512 | 317490157 | 10.0265958 | .0000920635
1000 | 1018081 | 1027243720 | 317647003 | 10.0290104 | 0009910803
1010 | 1020100 | 1030301000 | 317804972 | 10.0332228 | .
1011 | 1022121 | 1033364331 | 31.7062262 | 10.0365330 | .0009801197
1012 | 1024144 | 1036433728 | 31.8119474 | 10.0398410 | .0000881423
1013 | 1026160 | 1039500197 | 31.8276609 | 100431469 | .0009S71668
1014 | 1028196 | 1042500744 | 318433666 | 10.0464508 | .0000B61933
1015 | 1030225 | 1045678375 | 31.8500646 | 10.0497521 0000852217
1016 | 1032256 | 1048772006 | 31.8747540 | 10.0530514 | .0009812520
1017 1051871013 | 31.8004374 | 100563485 | 0009832842
1018 | 1036324 | 1054977832 | 319061123 | 10.0506435 | .0009523
1019 | 1038361 | 1058080859 | 319217794 | 10.0620364 | 0009813543




400 CAMBREIA STEEL.,

MENSURATION.
LENGTH.

Circumference of circle = diameter X 3.1416.
Diameter of circle = circumference X 0.3183.
Side of square of equal periphery as circle = diameter X 0.7854,
Diameter of circle of equal periphery as square = side X 1.2732,
Side of an inscribed square = diameter of circle X 0.7071.
Length of arc = No. of degrees X diameter X 0.008727.
Circumference of circle whose diameter is 1 =

T = 3.14159265.
log. = = 0.4971499
og. ™ =0.49 \’\OR ‘%s 0.318310
\F = 1772454 | S A
O s S .
w2 = 9.869604 _ 0.101321
2.
L. Y 4 Tlr = 0.564190
ol R T '\/
2 e —
orverynea.rly,-:;‘;_ 0=.V ﬂ—x’—{r—v)

v=r—‘v|| "_Tii: or,vcrynearly,ﬂgz
AREA,

Triangle = base X half perpendicular height.

Parallelogram = base X perpendicular height.

Trapezoid = half the sum of the parallel sides X perpendicular
height. '

Trapezium, found by dividing into two triangles.

Circle = diameter squared X 0.7854; or, = circumference
squared X 0.07958.

Sector of circle = length of arc X half radius.
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Segment of circle = area of sector of equal radius — triangle
when segment is less, and + triangle when segment is greater
than the semicircle; also for flat segments very nearly =

o o2
3-\,0.388\" +-4

Side of square of equal area as circle = diameter-X 0.8862; also,
= circumference X 0.2821.

Diameter of circle of equal area as square = side X 1.1284.

Parabola = base X } height.

Ellipse = long diameter X short diameter X 0.7854.

Regular polygon = sum of sides X half perpendicular distance
from center to sides.

Cylinder = (circumference X height) + area of both ends.

Sphere = diameter squared X 3.1416;

also, = circumference X diameter.

Segment of sphere = (height of segment X circumference of
sphere of which it is a part) 4 area of base.

Right pyramid or cone = periphery or circumference of base X
half slant height.

Frustum of a regular right pyramid or cone = (sum of peripheries
or circumferences of the two ends X half slant height) + area
of both ends.

SOLID CONTENTS.

Prism, right or oblique, = area of base X perpendicular height.

Cylinder, right or oblique = area of section at right angles to
sides X length of side.

Sphere = diameter cubed X 0.5236; also, = surface X }
diameter.

Segment of sphere = (height squared + three times the square
of radius of base) X (height X 0.5236).

Side of an equal cube = diameter of sphere X 0.800.

Length of an equal cylinder = diameter of sphere X 0.6667.

Pyramid or cone, right or oblique, regular or irregular, = area
of base X § perpendicular height.

Frustum of cone = multiply area of two ends together, extract
the square root; add to this root the two areas and X } altitude.
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WEIGHTS AND MEASURES.
AVOIRDUPOIS WEIGHT.
United States and British,

| Hondred- |
Grains, |  Drams | Ounces. | Pounds. l weight. | Gross Tons.
|
1. | L3657 002286 000143 00000128 | 000000064
2T U375 1. 0625 003906 JO0003458 | 000001744
437.5 | 18, 1. 0625 00055804 | 00002790
7000, 256. 16, 1. J00892806 0004464
784000, 28673, 1792. 112, 1. 05
15680000, 573440, 35840 . 20. 1.

1 pound avoirdupois = 1.215278 pounds troy.
1 net ton = 2000 pounds = ,802857 gross ton.

TROY WEIGHT.
United States and British.

Grains, Pennyweight, Ounces. Pounds,
= ==
1 041667 0020833 0001736
4 1 05 0041667
480 20, L J0833333
5760 240, 12, 1.
1 pound troy = 822857 pound avoirdupois.
175 ounces troy = 192 ounces avoirdupois,
APOTHECARIES' WEIGHT.
United States and British.
Grains, | Scruples. Drams. Ounces, Pounds.
1 06 | 016667 A020833 000173611
20 1, 333333 0410067 0034722
60 3. k 125 0104167
480 4. 8. 1. 0833333
5760 288, 96, 12 1

The pound, ounce and grain are the same as in troy weight.
The avoirdupois grain = troy grain = apothecaries’ grain.
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WEIGHTS AND MEASURES—Continued.
LINEAR MEASURE.

United States and British.
Inches. Foet. ‘ Yards. | Rods. |  Furlongs. | Miles.
1 08333 oors | 0050805 | 00012626 [ 00001578

12 1. 133333 0606061 | 00151515 00018939

36 3. 1. (818182 | 00454545 | 00056818

198 16.5 5.5 1} 025 003125
7920 660, 220. 40, 1. 125
63360 | 5280. 1760. 320. 8. L

ROPE AND CABLE MEASURE.

1 inch = ,111111 span = 013889 fathom = 0001157 cable’s length.

1 span = 9 inches = .125 fathom = ,00104167 cable's length.

1 fathom = 6 feet = 8 spans = 72 inches = ,008333 cable's length,

1 cable’s length = 120 fathoms = 720 feet = 960 spans = 8640 inches.

NAUTICAL MEASURE.

1 nautical mile, as adopted by the United States Coast and Geodetic Survey,
equals the length of one minute of arc of a great circle of a sphere whose surface
equals that of the earth = G080.204 feet = 1.1516 statute miles,

1 league = 3 nautical miles = 18240.613 feet.

GUNTER'S CHAIN.
1 link = 7.92 inches = .01 chain = .000125 mile.
1 chain = 100 links = 66 feet = 4 rods = ,0125 mile.
1 mile = 80 chains = 8000 links.
SQUARE OR LAND MEASURE.
United States and British.

Sauare | Syuare Feet ‘ Square Yards. ‘Sqmokndli e | B
1 006944
14 1.
1206 90
30204 27225
6272640 | 43560,
| 27878400.

1 square rood = 40 square rods.
1 acre = 4 square roods.
1 square acre = 208.71 feet square,
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WEIGHTS AND MEASURES—Continued.
CUBIC OR SOLID MEASURE.
TUnited States and British.

1 cubic inch = ,0005787 cubic foot = 000021433 cubic yard.
1 cubic foot = 1728 cubic inches = .03703704 cubic yard.

1 cubic yard = 27 cubic feet = 46656 cubic inches.,

1 cord of wood = 128 cubic feet = 4 feet by 4 feet by 8 feet,

1 perch of masonry = 24.75 cubic feet = 16.5 feet by 1.5 feet by 1 foot. It
is usually taken as 25 cubic feet.

DRY MEASURE.

United States only.
Pins, Quarts, ‘ Gallons, |  Pecks, Bushels Cubio Tnchas,
1 50 125 0625 015625 336003125
2 1, 25 125 03125 67.200625
8 i 1 05 125 208.8025
16 8. 2, L 25 537605
o4 32, 8 e 1 215042

1 heaped hushel = 1.25 struck bushel, and the cone must be not less than
6 inches high.

LIQUID MEASURE.

United States only.
Gills, ‘ Pints, ) Quarts, ‘ Gallons, l Barrels, | Cubie Inches,
1 25 125 03125 000992 7.21875
4 L 5 125 28.875
8 2, 1 25 007937 57.75
32 8. 031746 231
1008 252, 126, 315

The British imperial gallon = 277,410 cubic inches or 10 pounds avoirdupois
of pure water at 62° F. and barometer at 30 inches.

The British imperial gallon = 1.20091 United States gallons.
1 fluid drachm = 60 minims = .125 fluid ounce = .0078125 pint.
1 fluid ounce = 480 minims = 8 drachms = 0625 pint.
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WEIGHTS AND MEASURES—Concluded.
METRIC SYSTEM.
Measures of Length, Capacity and Weight.
LENGT. |Kilometre. Fnﬁ Decametrs, | Motrs. | Decimetrs, | Centimetrs. | Millimetre,
| Kilolitre | Hectolitre| Decalitre | Litre
CAPACITY. or or or or Decilitre. | Centilitre. | Millilitre.
Stere. | Decistere. Centistere. | Millistere,
Kilo- | Hecto- | Deea- Deci- | Oemti- |  Milli-
WHIGHT. : Gramme, |
| 10 100 1000 10000 100000 1000000
| 10 100 1000 10000 100000
1 10 100 1000 10000
1 10 100 1000
A 1 10 100
01 Fl. 1 10
001 o1 1 1
1 myriametre = 10 kilomeuu - 1omu
1 tonne = 1000 g = 10 my
1 e = tof 1 l:l.lbil: mtlmetre of dlsl.illcd wm.cr at its maximum
ty at sea level in latitude of Paris and barometer at 760 millimetres,

1 litre = 1 cubic decimetre.

METRIC SYSTEM.
Square or Surface Measure.

Square | Square uare |
Square | Hectometre | Decametre ar | Square juare juare
Kilometre. | or Foctars, | or Are. | Centiars, | Deametre I U&“ﬂ. lam\
1 100 10000 1000000
1 100 10000 1000000

01 1 100 10000 1000000
0001 01 1 100 10000 1000000
000001 | .0001 01 1 100 10000
000001 | 0001 .01 1 100
000001 0001 0 1

1 square myriametre = 100 square kilometres = 100 000 000 square metres.

METRIC SYSTEM.
Cubic Measure.

Uuhkhuml Cubie Metre, |um=mm ’&Hﬂ&nﬂw&m Cubie Millimetre,

1 1000 1000000 1000000000
D01 1 1000 1000000 1000000000
000001 001 1000 1000000
000000001 000001 D01 1 1000
000000001 000001 001 1

—-l_cnblcmue-lkﬂnliua-lm
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CAMBRIA STEEL.

TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.

Weights.
Grains Troy Ounces | Avoirdupeis | Aveirdupois Nel Tons Gross Tons
No. to to Ounees Pounds to | of 2000 Pounds | of 2240 Pounds
Milligrammes, | Grammes, | to Grammes. | Kilogrammes. | to Tonnes. | to Tomnes.
1| 64.79892 | 31.10348 | 28.34953 | 45359 90718 | 1.01605
2 | 120.59784 | 62.20696 | 56.69905 | .90718 | 1.81437 | 2.03209
3 | 19439675 | 93.31044 | 85.04858 | 1.36078 | 2.72155 | 3.04814
4 | 259.19567 |'124.41392 | 113.39811 | 1.81437 | 3.62874 | 4.06419
5 | 323.99459 | 155.51740 | 141.74763 | 2.26796 | 4.53502 | 5.08024
6 | 388.79351 | 186.62088 | 17009716 | 2.72155 | 544311 | 6.09628
7 | 453.59243 | 217.72437 | 198.44669 | 3.17515 | 6.35029 | 7.11233
8 | 518.39135 | 248.82785 | 226.79621 | 3.62874 | 7.25748 | 8.12838
9 | 583.19026 | 279.93133 | 255.14574 | 4.08233 | 8.16466 | 9.14442
1 Avoirdupois Pound = 453.5924277 Grammes.
| Linear Measure.
|
I G4ths of an Inches Feet Tards Statute Miles | Nautical Miles
| No.| Inchto ) ) o ) t
| Millimetres. | Centimetres. |  Matres. Motres. - | Kilometres, | Kilometres.
r
1 30688 | 254001 | .304801 | .914402 | 1.60935 | 1.85325
L 2| 79375 | 5.08001 | .609601 | 1.823804 | 3.21869 | 3.70650
3| 119063 | 7.62002 | 914402 | 2.743205 | 4.82804 | 5.55975
| 4 | 1.58750 | 10.16002 | 1.219202 | 3.657607 | 6.43739 | 7.41300
5| 1.98438 | 12.70003 | 1.524003 | 4.572009 | B.04674 | 9.26625
6 | 2.38125 | 15.24003 | 1.828804 | 5.486411 | 9.65608 | 11.11950
| 7| RI7813 | 17.78004 | 2.133604 | 6.400813 | 11.26543 | 12.97275
| 8 | 3.17501 | 20.32004 | 2.438405 | 7.315215 | 12.87478 | 14.82600
| 9 | 3.57188 | 22.86005 | 2.743205 | 8.229616 | 14.48412 | 16.67925
1 Nautical Mile = 1853.25 Metres.
1 Gunter's Chain = 20.1168 Metres.
1 Fathom = 1.820 Metres.




CAMBRIA STEEL.

TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Weights.
Milligrammes | Grammes Grammes | Kilogrammes Tonnes Tonnes
No. to to to Avoirdupais |to Avoirdupais | to Net Tons of | to Gross Tons of
Grains, Troy Ounces, Ounges, Pounds, | 2000 Pounds, | 2240 Pounds.
1| .01543 03215 03527 2.20462 | 1.10231 98421
2 | .03086 06430 Q07055 440924 | 220462 | 1.96841
3| 04630 00645 10582 6.61387 | 3.30693 | 2.95262
4| 06173 12860 A4110 8.81849 | 4.40924 | 3.93682
5 | 07716 16075 A7637 | 1102311 | 551156 | 4.,92103
6 | .09259 19200 21164 | 13.22773 | 6.61387 | 5.90524
7 10803 22506 24692 | 1543236 | 7.71618 | 6.88044
8 | 12346 26721 28219 | 17.63698 | B8.81849 | 7.87365
9 | .13889 28936 31747 | 19.84160 | 9.92080 | 8.85785
1 Kilogramme = 15432.35639 Grains.
Linear Measure.

Millimetres | Centimetres Metres Metres Kilomstres | Kilometres

No. | to G4ths of an to to to o to
Inch. Inches, Foet, Yards, Statute Miles. | Nantical Miles,

1| 2.51968 39370 | 3.280833 | 1.093611 62137 53959
2 | 5.03936 78740 | 6.561667 | 2.187222 | 1.24274 | 1.07919
3 | 7.55904 | 1.18110 | 9.842500 | 3.280833 | 1.86411 | 1.61878
4 | 1007872 | 1.57480 | 13.123333 | 4.374444 | 2.48548 | 2.15837
5 | 12.59840 | 1.96850 | 16.404167 | 5.468056 | 3.10685 | 2.69796
6 | 1511808 | 2.36220 | 19.685000 | 6.561667 | 3.72822 | 3.23756
7 | 17.63776 | 2.75590 | 22.965833 | 7.655278 | 4.34959 | 3.77715
8 | 20.15744 | 3.14960 | 26.246667 | 8.748880 | 4.97096 | 4.31674
9 | 67712 | 3.54330 | 29.527500 | 9.842500 | 5.59233 | 4.85633
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CAMBRIA STEEL.

TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.

Square Measure.

Squars Inches | Square Peet | Square Yards Aeres Square Miles
No, 10 Square to to to to Square
Oentimetres. | Square Metres. | Squaro Metres. |  Heelares. Kilomotres.
1 6.45163 09290 83613 40470 2.59000
2 12.90325 18581 1.67226 80939 5.18000
3 19.35488 27871 2.50839 1.21409 7.77000
4 25.80650 37161 3.34452 1.61879 10.35999
b 32.25813 46452 4.18065 2.02349 12.94999
6 38.70075 55742 5.01679 2.42818 15.53999
/i 45.16138 65032 585202 2.83288 18.12999
8 51.61300 74323 6.68905 3.23758 | 20.71999
9 58.06463 83613 7.52518 3.64228 | 23.30999
1 Square Statute Mile = 259.00 Hectares.
Cubic Measure
Cubic Inches Cubio Inches Cabic Feet Cubio Yards
Ho. to to to to
Cubic Centimetres. | Cubic Decimeotres, Cubio Metres. Cubie Metres.
1 16.38716 01639 02832 76456
2 2.77432 03277 05663 1.52912
3 49.16148 04916 08495 2.29368
4 65.54864 06565 11827 3.05824
5 81.93580 08194 14159 3.82280
6 98.32296 09832 16990 4.58736
7 11471013 A1471 19822 5.36192
8 131.09729 3110 22654 6.11648
9 147.48445 14748 25485 6.88104
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TABLES FOR CONVERTING UNITED STATES

WEIGHTS AND MEASURES.
METRIC TO CUSTOMARY.

Square Measure.

Square Centi- | Square Metres | Square Metres Hectares Square Kilo-
o metres to ) to fo metres to
Square Inches, | Squars Feet. | Square Vards, Lores, Square Miles,
1 .15500 10.76387 1.19599 247104 38610
2 31000 21.52773 2.39197 4.94209 77220
3 46500 32.29160 3.58796 7.41313 1.15830
4 .62000 43.06547 4.78394 9.88418 1.54440
5 77500 53.81934 597993 12.35522 1.93050
6 .93000 64.58320 7.17591 14.82626 2.31660
7 1.08500 75.34707 8.37190 17.20731 2.70270
8 1.24000 86.11094 9,56788 | 19.76835 3.08880
9 1.39500 96.87481 10.76387 | 22.23940 3.47490
1 Hectare = .003861 Square Statute Mile.
Cubic Measure

Cubic Centimetres | Cubio Deei Cubio Matres Cubis Matres

No. to to II to t
Cubis Inches. Oubie Inches. [ Oubis Fest. Cubie Yards.
1 06102 6102338 35.31445 1.30794
2 12205 12204676 70.62891 2.61589
3 18307 183.07013 105.94336 3.92383
4 24409 244.09351 141.25782 5.23177
b 30512 305.11689 17667227 6.53971
6 36614 366.14027 211.88673 7.84766
7 42716 427.16365 247.20118 9.15560
8 A8819 48818702 282.51564 10.46354
9 54921 | 549.21040 317.83009 11.77149

L
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.
Capacity Measures.

Fluid Drachms | Fluid Ounces
to Millilitres | to Millilitres
or Oubio or Cubio

Liquid Quarts |  Gallons Gallons Bushels
No. 1] to to to
Litres. Cubic Metres. | Hectolitres,

94636 | 3.78543 | .00379 35239 | 3.69671 | 29.57370
1.89272 | 7.57087 | .00757 J0479 | 730343 | 59.14741
2.83908 | 11.35630 | .01136 | 1.05718 | 11.09014 | 88.72111
3.78543 | 1514174 | 01514 | 1.40957 | 14.78685 | 118.29482
. 18.92717 | .01893 | 1.76196 | 18.48357 | 147.86852
567815 | 22.71260 | 02271 | 2.11436 | 22.18028 | 177.44222
6.62451 | 26.49804 | 02650 | 2.46675 | 25.87699 | 207.01593
7.57087 | 3028347 | 03028 | 2.81914 | 20.57370 | 236.58963
8.51723 | 34.06891 | .03407 | 3.17154 | 33.27042 | 266.16334

Coamotmcstem |
-
2
=
2

Pounds per | Poundsper | Poundsper | Pounds per
Lineal Poot t | Square Inch to | Square Poot to | Cubis Fool 1o
No. | Kilogrammes | Kilogrammes | Kilogrammes | Kilogrammes
per Lineal | per Square | per Square | par Cubic
Motro. Centimetre. Metre. Metro,

1.48816 | .07031 4.88241 | 16.01837 | .13826 | 1.01387
297632 | .14061 9.76482 | 82.08674 | 27651 | 2.02775
446448 | 21092 | 14.64723 | 48.06510 | 41477 | 3.04162
595264 | 28123 | 19.52063 | 64.07348 | 55302 | 4.05549
7.44081 | 35153 | 24.41204 | 80.09185 | .69128 | 5.06937
8.92807 | 42184 | 20.20445 | 96.11021 | 82953 | 6.
10.41713 | 49215 | 34.17686 | 112.12858 | 96779 | 7.
1190529 | 56245 | 39.05927 | 128,14695 | 1.10604 | 8.11098
13.39345 | 63276 | 43.94168 | 144.16532 | 1.24430 | 9

00 =] SO e 0O 00— I
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Capacity Measures.
Millilitres or | Millilitres or
Litres Litres Cubio Metres | Hectolitres
Cubis Centi- | Cubie Centi-
Ho. to to o to
matres to metres o
Fluid Quarts, Gallons. Gallons. Bushels. ;
Fluid Drachms.| Fiuid Ounces.
|
1] 1.05668 26417 | 264.17047 283774 27051 03381
2| 211336 52834 | 528.34093 5.67548 54102 06763
3 | 3.17005 09251 | 792.51140) 8.51323 81153 10144
4 | 4.22673 1.06668 | 1056.68187| 11.35097 | 1.08204 13526
5 | 5.28341 1.32085 |1320.85234| 1418871 | 1.35255 16907
6 | 6.34009 1.58502 | 1585.02280| 17.02645 | 1.62306 20288
7| 7.30677 1.84919 | 1849.19327| 19.86420 | 1.89357 23670
8 | 845345 | 2.11336 | 2113.36374) 22.70194 | 2.16408 27051
9 | 951014 | 237753 |2377.53420| 25.53968 | 2.43460 30432
Miscellaneous
i g E I i g s - .
Kilogramme- Metria
per Lineal | per Square | per Square | per Oubic
Metres Horsepower to
No. Metre to. | Centimetre to Metre to Motra fo
[ L < to United States
i [ ¥ "™ o Foot-Pounds. | Horsepower.
Lineal Foot. | Square Inch. | Square Poot. | Cuhic Fool,
1 67107 14.22340 20482 06243 7.23300 98632
2 | 134393 | 28.44680 40963 12486 14.46600 | 197264
3 | 201590 | 42.67020 61445 8728 | 21.69899 | 2.95895
4 | 2.68787 | 56.89359 81927 24971 28.93199 | 3.94527
5| 3.35984 | T1.11699 | 1.02408 31214 36.16499 | 4.93159
6 | 4.03180 | 85.34039 | 1.22890 S7467 | 43.39799 | 591791
7| 470877 | 99.56379 | 1.43372 A3700 50.63098 | 6.90423
8 | 537574 | 113.78719 | 1.63854 49943 57.86398 | 7.89054
9 | 6.04770 |128.01069 | 184335 | .56185 | 65.09698 | 8.87636
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